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PREFACE

The omginal edibion of this dlustrated quide to building construction
inbroduced the student of arcibecture and interssted lay people to the
basic principles of how bulldings are built, 1 provided an overview of the
major systems of 2 bullding, how each 16 constructed, and how each 15
influenced by s relationship to other systems, While this second edibion
retains this perspective, it updsbes nformation where sppropriate, and
ieludes coveraqe of basic structural sbeel, remforced concrete, and
curbain wall systems. I presents as clearly 26 possivle the maberisl and
structural choices available to the designer, and how these choces sffect
a buillding’s form and dimensions, and be relabionehyp to ibs site, Smce
bhis visual imagery 16 implicitly 3 very important element n the pre-
senbabion of the maverial, mformation v this second edibion continves
to be conveyed prmarly throvgh graphic illustrations,

This handbeck 16 organized according to a bulding’s major components
and systems. Ih beqns with 3 look 3t the puilding sibe and the factors
that mfluence 2 bulding’s location, orqamzation, and omentation.
Following this 16 2 descripbion of 3 bullding’s majer systeme, how
they relate to each other, and the strucbural forces 2 building muet
ve designed and consbructed to resist, Each svcceeding chapter
then deoribes a major bulding system sccording te type of building
material, sbructural geometry, and how each component interfaces
with adjoining systems. The (sot chapber and the appendix provide
reference informsbion on building materiale and space planning. The
bivliography liste sovrces which, if one 5 inberested in poreving 3
subject further, can provide more n-degkh information.

Ib would be nearly impossivie to cover all bulding materisls and
construction bechmques, bub the information presented here shovld
be applicable to most residential and light consbruction sibvations
encovnbered today, Construction techmdues continve to change with
the development of new building materials, products, and sbandards,
What doee nob change are the fundsmenbal principles which underlie
the desgn and construction of 2 building. This llustrated quide
focvees on these principles, which should provide a veeful conbext
for the application of new information in the preliminary planning
and design of 2 building,

Each building element, component, or system 16 descrived n berms
of be end use, The specific form, qualiby, capabiiity, and availability
of an element or component will vary with manvfacturer and lecsle.
15 theretore important to always follow the manvfacturer’s rec-
emmendations in the vse of 3 material and Yo pay careful attention

to the building code requirements i effect for 2 buillding's vse and
locabion, It 16 the vset's responsibihiby fo jwdge bhe appropristencss of
the information conbtained n bhe book and how 1t 15 Yo be veed. Geek
the expert advice of 3 professinal when needed. on the following
page v an ovbling of the bzsic considerations which may be apphed bo
almoot any buitding material, component, or system to measure b5
appropriabeness for 5 awen design or construckion sibuation,




The nformation m bis book can be categorized according o vhe following facsors:

MATERIALD, Lo o Struchurzl properties (sce STRUCTURE below)
s Physical properties of ... . s Weight and densiby
> Thermal expansien 2nd conductivity
o Permeziliby to water vapet
» Fire resistance
» Agoustical vaive
o Form, dimensional charackeriebics, and vieusl proverties
© Durabiliby - resistance to o Physical wear and #rrasion
o The effecho of sun, wind, and rain
o Corrocion cavsed by moieture or chemical achion
s Finish and mamnbenznce requiremente
» Method of manufacture and supply

STRUCTURE . ..ov v o « Form and geomebry: lnear, planar, or volumebrie
e Forces o be resolved. . . .. o Compressive, tensile, shear
o Verbical (downward or vpinft), |sberal, or angled
o Concenbrabed or yniformly distribubed
o static dead and lve loads; dynamic wind and
seismic forces
o Skrength, stiffness, and elasbicity of the materiale voed i
o Types of connections required i
> Pinned, rigid, or roller joints . :
o Bubk, lap, or mberlocking connections
s Foundation, vearing, and support requirements
o shructurzl requirements for canbilevers, suspended consbruction, ang openings

CONSTRUCTION .. ..., ... o Number and sizes of the pieces o be aesembled
« Modvlar consbrainte, if any
s Method of fastening required
o Mechanical (nals, screws, bolbs, rvets, clipe)
o Welded
o Adhesive
« Equipment, tools, and workmanship reauired
o Place of assembly: on-sibe or 2t the factory
o sbandardizabion of parte and prefsbricsbion where advantagecue
o Work coordmation, erection bime, and labor requirements
THE CONSTRUCTION
ASOEMBLY. .. or v . ..o Conbrol of the flow of Heab e Thermal conduchivity and reflectnty
o Thermal expansion characteristics
A o Venbilation and infilbravion
Wabtere Permeabiliby to waber vapor
o Waberprooting requiremente
s lee and enow probection
« Fire resisbance and acovstical rating. |
o consbruchion thickness or depbh ‘
e Accommodabion of mechanical and electricsl equipment and oystems

GENERAL FACTORS , ... .o Fibness for vee and purpose
o aafety, comfort, and healbh requiremente
o Compliance wivh apphcable puillding codes
o izl and e costs
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THE BUILDING

In planning the design and constbruction of 2 buiiding, we should
carefully conaider the environmental forces which the physical
conbext for the puilding—ibe aite — presents, A site’s
qeographic locabion, Lopegraphy, plant materials, climate,

and ormentation to the aun and prevatling winds 2l influence
Aeciwions 3t 2 very early stage \n the déagn process, These
environmental forces con hélp ehape a bulding’s form,
articulate 1bs enclosure, estaplish ibe relationship to the
fqrgun.dﬁflana, and sugaest the way 1We interior opaces are
aid out,

In addition to environmental forces, there may exist the
requlatory forces of zoming ordinances, These regulations
may prescribe accepbable uses for a puilding sibe a5 well 25
limit the size and shape of the building mase 2nd where
it may ve locabed on the aite.

included in this chapter are oibe \mprovemente which modify
2 bullding obe for acceso and use, define the boundaries of
exterior spaces, and relate the building to the suprounding
ground plane, These construchion debals typieslly are
closely related to the desgn of the building itoelf and can
be seen to be logical extensions of the way the building 1o
constructed,

e e A kS st




1.2 | "HE BUILDING SITE:

ENVIRONMENTAL FACTORS

GEOGRAPHIC FACTORS:

£01L

TOPOGRAFHY

YEGETATION

The soil type affects:

© the fype and size oF 2 puildings foundation syste
e the drainage of ground and surface water

@ the bywes of plant material able {o grow on 2 eite

Lard forme ana ground sloves affect:

© the puilding foundation fyre

o the building form and e relationship to the ground plane
o sibe dramage

© the oibe’s micro- climate: wind, temperature, colar radation

The bypee and locations of plant materiale affect:
the sibe’s micro- chimate ¢ solar radiation, wind, humidiby,
air bempersture and purity
o the definibion or visual screening of exterior spaces
© the sboorption or dispersion of sound

TEMPERATURE

The following climatic factors attect 3 buldinge form,
orientation; and construction,

The an 12 the sovrce of;
e solar radigbion (heat gain)
o natural light

The prevalence, direcbion, and velocity of wind aftect:
o air inhitration inbo a building (pobentisl heat loss)

© the ventiabion of inberior epaces and oubdpor covrts
o the laberal load on a etructure

The prevalence and amount of precipibation affect:

o bhe roof form, ite construction, and the resulting
aravity load on the shrucbure

e fhe presence and drainage of water on 2 aite

s the choice of building materiale

Arr temperabure and dhermal comfort are sffected by all
of the sbove climabic factors.

PENSORY FACTORS:

SOUND

YIEWS

The coneiderabin of desirable and undesirable views will
help debermine:

o the building form snd orientation

o the buildings fenestration (door and window opemnge)
o the plant materiale used in landecaping the oite

The level, aualiby, and source of sounde aftect:

o the disbribution and orientation of the building mass
e the choice of building materiale and their assembly
o the sound control methods used




. | REGULATORY PACTORS 1.5

Zomng ordinances govern the use and bulk sf ZONING ORDINANCES REGULATE
suttdinge and sbructures within 2 municipality or
land use disbrict, Theoe ordinances bypically requlste:

o the types of actvitiee which may occor on a qiven LAND USE
pizce of land .

o how much of the land can e covered by 2 bullding THE BULK OF BUILDINGS ™

® how far 2 bullding muet be set back From each of ;
the property lined A

® how tall the building ebructure can be
o the total Floor area that can be constructed

A zoning ordinance may aleo contain opecific
requiretents for access and off-street parking,
accessory shruckures such 36 fences and sutdoor
decke, znd the projections from 2 building’s .
facades auch 26 bilconies and reof overhangs, <

°
) P-pr e —w—-".::s‘]f
PATTEEN OF DEVYELOPME

The cumulative effect of zoning ordinznces 1o bhe A
manaqement of the density and pattern of v
develepment within variovs |and uge zenes, \%7 I
T
A g.a&g:

a3

‘

Obher requlatory instruments exigt which affect the BUILDING CODES

way villdings are eibed and constructed. These sbztubes

~ commonly referred to 20 the bullding code —

estaplioh the relationship between:

® the bype of occupancy 2 bulding houses

o the fire- resisbance rating of b6 sbructure and W s .y
construchion Perz

o the allowable height and floor areas of the building, )

21d 1o separation from neighboring structures

See Appendix Tor more information on building codes,

s e g A i A A



T4 | SOILD
Practically all buildinge rely on soi! for vhewr
; ulimabe wﬁport, The inbegriby ¢f 3 bulding
%, shrucbure therefore depends ulbimately on
(/.

'\\‘ =) o
s gt\ S
B o SIS
e R
43&%%\%‘&3&%
B N
. Sy
N

T support ylant life, 2 so1l must:

o bz capable of absorbing magbure

e sypply the apprepristé planb nubrients
Yo capable of eration

¢ be free oF concentrated salts

the type of soil underlying the foundation and
bhe soil’s strength under loading.

There ave $wo proad classes of soils—
coaree-4rained snd Fine-grained eoile,
Coarse-4rained ooil6 include graveis ana
sande which consist of relabively large
srbicles. The indwidval parbeles of fine-
arained solls are much emalier and sften
cannot be seen by the eye, The a0l under-
lying 7 building site may acbuzlly consist
# superimpoed |ayers, each of which
conbaing 3 mix of soil types,

A solls stability and strength under
loading depends largely on 1b5 resistance

Yo shear, which 14 2 function of both b
internal frickion 2nd 1te cohesvencss,
Coarse-grained solle with 2 relatively low
percentzge of vod spaces are more stable
26 3 fourdation material than silt or clay,
Clay soll®, in particular tend to be unstable
sinze they shrink and swell considerably
with changes 1n mosture content,

sieve | Particle
Size s1ze (mm)

S0il. CLASSIF ICATION

Cobbles >3t 1y so.
%\ Coaree gravel s 34l 1> 19,
“_% Fine agravel >Ne4 | > BB
%’ Coarse sand SNele |[» 2.0
g Medium sand SNedo | > o.@
- Fine sand >Nezoe | » o.0&

Fines (oilt and clay) <N22001< 0,08

Fine-grained sols

Relatve gradiente for
vare soll embankments

on sloping sites, and during bhe excavation of
2 flat site, 2 soil’s potential for lateral
diwplacement shovld ve considered. The
natursl angle oF repose for dry, granular
solls tend to be ghsllower than for more
coheswve soile like compacted clay,
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[:foou, MECHANICS

1.5

The usual measure of 2 salls strength o 1be bearing
sapaciky it pounds per square foob. A foundation
system must distripute 3 bulding’s loads in such 2
way that the resultant umt load on the sol does not
sxceed the s0ls pearing capacity and 1o uniform under
2ll portiene of the atructure, While mgh bearing
capaciby solle present few problems, low vearing capac-
ity solle may dickate tne type of foundation and” load
diatribubion patbern far 3 bullding, which in turn affects
the bullding’e form, Unstable solé vsuslly render 2 sibe
unbuildable unless an elaborately engineered and expensive
Foundabion system 19 pub in place., |

the bable below oublines, for reference only, the relative
strengthe of vargus soil types, Refer to The local
building code for the sllowable bearing capscibice of
general classes of salle, Wost sole are infact 2
combinztion of different eoll types. The sbratifica-
fuon, compoaibion, and density of the soil bed,
variations in particle size, and the presence or
sbsence of water are all imporbant factore 1n
determining 2 ooil's bearing capaciky, When
designing 3 mizable structure or when there are
snusual load condibions, b 16 advisaple to have a
s0lls engineer best borings taken from the actual
siie,

In cold weather, the freezing and
subsequent thawing of ol can cause
ground heaving, whicn places stress
on 3 buildings foundabion and struc-
bure, The extent #f the frost action
depends on the sibe’s geographic
region and the eoil type. Fine-gramned
5015 are more susceptible Yo frost
action than cosrse-grained sols,

In any case, 3 bulding'e foobinge
should always ve placed well brjm
the eibe’s frost line.

A soil’s permeabilivy should slé0 be
taken inbp account ¥2 ensure that
surface and ground water can ve
properly channeled away From the
bullding etructure, Ploper drainage
5 veauired Yo aveld deterioration of
2 soll% bearing capacity and Yo mini-
mize the poesibility of water leaking
into 2 bulding’s interior: Coarse-
grained solle ave more permeable
and drain bebter than fine-grained
solls, Fine g1lts and clays aloo have
greaber capiliriby which can cayse
water o migrate vpward above 2
site’s waber table,

SolL TYPE Presumed Bearing Capacity | Suscepbibility ¥o | Dramage
(s i) (k ) Erpat Actlion (permealbiiiy?

Compact, parially cemented gravels 5

well-graded with [tie or no ‘Fin&éz) lo 97 657 aore oxcellent

o . .

Compact, ravel; graol and oand 6 oo | nene xeellent

Loars . . i

har‘i,ad’ﬁ;r;fgjat ‘52}14]; joase @FBV&“ 4 L 32 60 ﬁilﬂh‘b ’fEH" T apad

Coarse, ioose sand and gravel 3

mixtures; Fine, Mmpzcg el > i 29295 slights fair to good

= i . i

Fine, looee sand; dAry, stiff clay 2 9 %30 high fair 1o poor

Seft clay- :

Organic 20ls Unsuitable 36 2 faundation materal; can be hignly wasable
due te pacterial decomposition and changes in masture
content




TOPOGRAPHY AND CLIMATE

Al of the following factors
affect varigbions in local climate;

o ground elevabion o femperabure in the abmosyhere decrésses M
o land forme with albibude—approximately 1°F for every ~~”"”’;’3‘"”?$
o sibe orientation and slope 400 feek n elevatim (1°F = 0-5556 °¢) =TT T /’
e bypes of grovnd cover Py
® large bodies of water , - VA
oky gidre 7 P S
4 e 4 l/
// s '
- s
e / /
- s /
- s
warm zir heee e /s /
LN - /’ /
LN -~ 4 /
~ <N % yd
cool zone ,\\ bemperabe zone s glare /
SEEETT > v ofF water /’
i 3,
o heavier cool air will tend bo 6.4/7;

settle nte low-lying areas

L
/-
/
//
K./ |
Ma ks ne iy b bR s T e Sl = ® l?@& bﬁdi&ﬁ o water 30{; 28 |
= hest reservoire and tend to i
® grass and obher around e hard surfaces bend to mederate bempersture ;
covers tend te lower tem- elevate Femperatires ; variations
perabures by absorbing light-colored ourfaces o they are generally warmer
insolation and encourdging veflect solgr vadiation than land in winber and cosler
cooling by evaporation while dark surfaces I summer
absork and vebam o they are generally covler than
Insolztion land dvring the day and

warmer 2t mght, generating
offehore breczes
o the extent oF thie modersting

influence depende on the size
evening presze and gurface area of the body
o R of water
N bo replace wpdraft o warm over
iand; con have cooling effect, of up

to 10°F (8B6'c)

e digturbance of ratural dramage
vetberne shovld be svoided

e parbicvlar aitention ahovld be
paid to local Flood plaine

o slwaye check for the height
of 2 oibe’s water tavle and
e seaconsl variations, 26
well 35 for posaible undev- 1
grovnd streams,
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TOPOGRAPHY AND BUILDING FORM 7

STEER SLOPES ¢ shructures may
o o1t elovated on pleve or columne for minimum disturibance of the ground péan(

® be terraced or sbepped wikh the dope

e ve cut inbo the slope | &

AR
A4S
Bt ot | * Fﬂm‘b 1{?34;6

= pdequate provision shovld
yomade for channehng of
arpund and surface water,
o use of retaminqwalle  and the use of plant mate-
1% vequired rizle, to prevent soil
proslon

TTreree et

TTIi111TT 1T 11r =« amount 4F cub

e sbructure 16 sulject should approximate o nztursl angle of repose
$0 Above- normal esrth amount of fil for the 20 type sholld net
loads be exceeded

MODERATE SLOPES: structuree may
s e slevated m piors or wlumnel e be cut inty the slope 1

1 -
— TR

linear or planar loads

0 T
poind [pade

FLAT SLOPES! structures may

® be slevated on piers or columing —mmmy @ st on 3 rawed yad e ve dug ite earth and bermed

- = L] — R

1 I I RO /\_________/\-
i JP*feé and piers may be e garth pade a1d in < heght. of site’s seasonal
used viot onily boolevite  draning sirface wzter tavle should be ohecked
2 gtructure above the waber zway from Yo sv01d the need te water-
s sbrustures aver Arovrd plane but aige structurs oroef the velow-arade
water may ve to support stiructures Bkrusture
suzzrted by situated over unsutable
flastation sr on besring soll « carkh berms may act 59
saiseong v ples the uildma’s siae vallz
vegsind o & sulp-
FUrtace pace




PLANT MATERIALD

o 7

e

g i
K e

vase

s
5
2
z
Z
£
%
7
£
o

Factore to consider in the selection 2nd Use
oF brees wn landscaping include:

e form, denstty, vexbure, and color of the foliage

o yobentisl arowbh helght and epread

o speed or rate of growth

o gize and depth of the root ebrusture

o requiremente for soll, water, sunlight, air
and bemverature

- the rost systems oF treco lanted too

close to 3 wuilding may dighurk the
foundation gyetem

o similarly, 2 bree's rook abructure mzy
interfere with undergreund vbility lmes

e the manner in which brees and other plant
\fe adapt their forms to chmate provides
cles to the ways binldige might do the
same

Grsoe and other arovnd covers!

o can reduce s femperatures vy sbaorbing
neolabion and encovraging cosling ley evap-
oration

o 21d i1 sbabilizing soil and preventing
erosioh

o increase » ooils permeability o 21r and
water

e Vinee con reduce the hesb tranemission
through 2 euniit wall by providing shade
and cooling the immediabe environment
by evaporation

o
e

';'}‘i
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[ TREES AND ENVIRONMENT

1.9

Treee affect the immediate envirenment

of 8 building by:

o providing shade

the 3mount of shade depende on the breck

o origntation te the sun

o proxirity Yo the building

s shape, spread, and height

* density and pranch structure

o deciduous brees provide shade and glare
probectisn during the oummer, and let
solar radiation (a5 well 26 glare) throvgh
during the winber

o gvergreens provide shade thiovghout
the year and help reduce snow glare
during the winter

» reducing sky, ground, and snow glare
o providing wind protection
o foliade redvces wind-Ylown dust
s gvergreens can form effective windpreaks
during the minter and redvee 2 bullding’s
hezt Tlossee

o inbercerting vrecipitation and
ﬁlfi&rmg thga Z:r‘ g

o alding n eail ebalization, \ncreasing 1o
vermésbility to water and air, and
preventing erpsion

» defining space and directing views

° providing visual screening and privacy

s agtbenuvating arborne sounds

= trees shade 2 building most
&FF&&&W&I)/ From bhe southesst
ahd the southwest when the
morning 2n4a late afterncon
sun kas 2 low slbitude and
casbs long shadow s
o sgubh-facing sverhange
provide more efficient
shading dumnﬁ, the midday
period when the sun 16 high
and casbs shork shadows

L -

N

A partislly penetrable windbreak
can zobually extend leeward shadow

-5 |

windward  trees are dense  leeward wind shadow

o the spproximate area of protection indicsted above
varies with the height and dengiby of the trees,
and with wind velacity

s bhe protection provided 1w primarily 2 reduction in
wind velocity prodveing an area of relztivs calm




1.4¢| THE 9UN

A bulding's locabion, orientation, and form shouid fake
advantage o the sun's brierma), hyaeric, and paychologies!
benefits, The sun’s radiztion, however, may nov siwaye be
beneficial depending on tne bullding eibe’s cimate. In
devermining 3 building's form and orienbation, the objective
ohould e bz mainsain 2 balance vetween underheated
periods when solar radiztion e venefizial and overheabed
verode when radiation should be averded. The wng face o
3 bulding should nermally face south f posoibie. East and
summter wesh exposiures are generally warmer n summer and

o solstice cooler in winter than soubhern exposures,
—,i‘“ & (Junez)
The suns pabi through the eky varies with the seasone and a
2 oY
. (Eyequinox ebels labitude, e albibude and bearing angle range shouis be

bezring angle winber evlebice determined vefore caleulabing solar hezt gan and shading

{Pecembar 1) requiremente for 3 specific sibe.

The bable below pertains primarily $o 150lated buildings, The informabion presented should be considered
zlong with other conbextual and programmatic requirements,

OPTIMUM SHAPE LOCATION GENERAL OBJECTIVED ORIENTATION

cool REGIONS

e ingrease solar radiation abeorption

e reduce radiabion, conduction, and
evaperabion heat 069

low bemperatures encovrage o provide wing provection

mimeuzing o 3 building’s

surface area

for glongation aleng the
esst-west axie

HOT- ARID REGIONS

o reduce solar radiation and
conduction heat qain

e promote cooting by evaporabion
using water and plantinge

« provide shade

7
A

ciosed forms; bulding mass
enclosing cool aw ponds
destraple

iz TEMPERATE REGIONS
e yalance solar hezt gamn with shade
protection on 3 seasonal bass
o encourage aIr movement n hot weather;
temperste chimate allows probect from wind w cold weather

7

HOT- HUMID REGIONS

» reduce wolar heat aain

e ubilize wind o promote cooling
vy evaporation

e provide shade

IR

=

form may be freely elongated
along east-west axs tw mim-
mize east and west exposure
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SOLAR SHADING DEVICES

.11

s

o R o £ £ 2 S e iem e e 1

Shading devices shield a building’s exterior
surfaces and interior spaces from solar radiation,
Their effectveness depends on their form and
orientation relatve tp the sun’s angles, Exterior
shading devices are more efficient than theze
!aaztw? within 3 bullding'e spaces since they
mbercept the aun'e radiaton before 1t can reach
the bulding’s surfaces.

Below are vatrated baswe fypes of solar
shading devices, Thew orienzation, form,
materiale, and construction may vary te suit
specific ebuations, Their visual gqualibies
(patbern, bexbure, rhythm, and the shadows
they cast) contribube much t2 3 bulding’s
appeirance.,

Since 3 building’s exterior walls and rost zre e
primary 9h5i£ermﬁ? elements aganst solar radiation,
the maverizle voed in their construction should be
considered in terms of their reflectiviby and
thermal conductwity, A materizls reflectimiby
depende on ibe color and Lexture., Light colore and
shiny gurfaces bend tw reflect more radiabion
than dark, textured ones, Effestwe msulsting
materizle usuzlly incorporate some form of captured
dead air gpace. Masswe materiale such ae masonry
abeorl and store heat for a period o time, thue
delaying hest Lransmesion.

HORIZONTAL OVERHANGS

s most effective when
they have southern
srientatione

HUN& LOUVERS

o louvers hung from a oolid
orerhang provide protection
for low sun 3ngles

o may inberfere with view

HORIZONTAL LOUVERS

s horizonta! lowvers parallel
o wall permib air circulation
near the wall and reduces
conduction hest azim

o may ve operabie to adagt
te sun’s angle

YERTICAL LOUVERS

» most effactive for edotern
or weskern exposures
o may be operable to adspt to
sUN% angle
-« separation from wall reduces
conduction Hest aain

HORIZONTAL LOUVERS

« slanted louvers provide
more protection than those
paraliel to wall

o angle varies accovding to sun's
slbitude range

EGGORATED

« £g4crates combine bhe
characterstics of homzontal
and vertical lsuvere snd
nave a high shading ratio

« efficient in hot climates

BLINDS » GLASS

e blinas and Arapes can provide
up to 50% reduction w radiakion
depending on reflectiity

= heat-absoriping alass can
absoriy up to 40 % of the
radiztion reaching s surfice

TREES - ADJACENT BUILDINGS

strees and adjzcent
shrucbures may provide
shade depending on their
proximty, height, and
orientation




PASSIVE SOLAR DESIGN

e doubie-glazing and
isulabion required o
punimize mghtbime
heat lese

. appmxw’mi:i? 0.20 - 9.30
sauare feet glazing
reauired for each square
fook oF Floor zrea

o glazing mzberial ghoula
be resistant to degradziion
saveed by sonl Libravisiet
rayes

concreber 12'-18"
brick ! oM i4"
adove: p'-12"
water: ¢"er more

Prssive solar design refers to vsing vhe sun's ensrgy
to heat 2 bulding'e interior spaces bhrougn nome-
chanical means, Passive solar systems vely on vhe
nabural heat branefer processee of conduction,
convection, and vadisbion for the collection, shorage,
digbribution, and conkrol of golar encray. There arc
bwe basie elements it every passlve solar system:

@) soubh-facing glase or bransparent ylashic for
soiar collection

@) thermal mass for hesb collechion, #tovage, and
disbribubion, oriented bo receive maximem
solar expocure

The bhermsl mass sllowe bhe sun’s heat 4o pe
sboorbed and retaimed unbil it 16 needed, and gl

helps o reduce inbernzl Yemperabure Huctuztions,

Baocd o bhe relabimship bebween the sun, vre
wterior opace, and the heat coliection systerm,
there are three ways n which passive solar
heating can be secomplished: direct gain, wvid1reck
g2, and 1eelabed gain.

Direct gain systems collect hesb directly within an
inberer space. The surface area of the otorage
mase, Which i meorporated mbo the epace, shou
ps e ko %8 oF the tobal surface ares of tne
space. Opersble openings are used for cooling by
venbiiation.

INDIRECT GAIN:
‘7’5‘ vens for cooling

space for a2
cireutation

indirech gan systems control hest gan ab bhe
bullding’s exterior skin, The un’s radiabion first
shrikes the thermal wall mase whichs locabed
bebween the oun and the living space, Selar heat 1o
abwored by bhe thermz! wall and then tv the space
by conduction, and to some extent by convection,

INDIRECT GAINY

ven’t for
g cos 1?_.5
Pt \ % A TP
B g
Al BT Py

A sunroom or solzvium can ke introduced 25 &
medwm for heat aain, The sunspace 15 separates
From the man lving space loy 3 bhermal storage
wall from which hezt 1o drawn a2 needed, For
cooling, the sunspace can be vented b0 the
exterior,

o
™ cooler mediom falle
for veheating

storaqe
riets

Woolzbed gain aysbems collect and sbore hea’ away
$rom bhe lwing svace. As Air or water v 2 collector
@ warmed by the sun b risee Yo the lving space or
to 2 thermal mass, Gimultanesusly, codler air or
water 16 pulled From the sterage bottom, creating
2 natural convection leop.




DAYLIGHTING 1.15

The sun’s radiation provides not only hest but dlso
lght for 3 Pulding’s interior spaces, This dayhaht
125 poychologiesl benefit as well a6 practical utiiity,
While intense, the sun’s light will vary with the
bime of day, from season 4o season, and from place
70 place. 1t can be diffused by cloud cover, haze, and
precipibation, and reflected from the gqround and
sther surreunding surfaces, The quantity and
quality of dzylighting in 2 space are detormined
primarly by the size and orentation of ite
window speninge,

snorth -tacing windows let in
soFt, diffusé skylight

e ezst and west-facing
windows require
shading devices
(vertical louvers or
" eggerates) bo averd
the bright early
morning and late
afternoom sun

° South-facing windows are \deal sovrces
for daylights of horizontzl shading devices
can control excessive solar vadiation avd
glare

Tae level of \Humination provided by daylight falle <
off 25 1% penetrates an bemor space, Generally, T
the larger 2nd higher 3 window 15, bhe wore
daylight will enter 3 voom, A usetul rule of Shumbp
1o that daylighting can be effective for task
Huminabion up to0'a depth of Ltwice the height \_
ot 3 window, l§
The cailing and back wall of 2 space zre more "\\\\%
effective than the side walls or the Floor i the \\
reflechion and distripution of daylight, Light - ‘

colored surfaces veflect znd distm guta hght R \\\\\ \\

more efficiently but lame sreas of shiny surfaces

i
,,.,“\\k\\\\\\\

7

7

7

7

.

R

can cavse alare,
i

e

Excesswe prightness ratios can lead o glare and

imparment of visual performance. There are tiwo
ypes of glara, Direct glare 1o cavsed by the \)\
excessive conbrast between light in our normal
tield of vision and the subject of 3 visual task. %‘1
Indivest alare 16 cavsed by 2 bask surface evlace windows 2diacent
reflecting 3 light source into sur eyes, Glare

4 o side walls for addibional
can ve controiled by bhe vse of shading devices, reflectance
the proper orientation of task surfaces, and I
allowng Asyiight Lo enter 3 space From 2t least S\. ' \
twe directions, (J'l (‘}
4

s sllow light Lo penstrate from 2t loast bwe directions

;
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Tokd| WIND

3 higr inlet would divect air Hlow Lpward,

resulting in 2 loss of coching effect

T T i AR \\\\\\Y\\’ﬁ
-0 T

7 |

high 7 L directe low
pressu @ 2t gecupan

N e

low pressure

roof overhange increase

gverhany
mceoming Flow of ar

over ppening

directs flow upward which
may be uvndesirable

=

slot i overhang
equalizes external
ypresoure

—

i Flow

lovvers can beneficially
redirect and diffuse

=

Wind prevalence, velociky, temperature, and
direction are imporbant sibe consderziuns m
all climabic regune. In evzluabing vhe wind’s
pobential effect on 2 bulding, be seasemal
and daily variabione should be carefully
coneidered.

Wind- induced venbiisbion o inberior spazes a1ds
in $he 3ir exchange necessary for hezlth and
odor removal, In hob weather; 2nd eevecially in
humid climates, venbilztion 1o benoficial for
convective ov evaporative costing,

Natural venbilabion in buldings 1o generated
by differences in air pressure ae well 2o
Yemperazture, The resviting air flow patterns
are affected more by bue!j e qeomebry dhzn
by ir epesa,

e powitnon of subled has lithie effect on 2ir How
patbern, b should be high 4o leb rising warm
3lr escape

o ovblet hould be 20 lame or |arger than
inlet for maximum air How

o inberier parvitions and large furmshings
may adversely diber ar flow patterns

The venbilation A4 concesled rodf and crawl
spaces 1o required to remove mosbure and
conbrol condensation, In hob weakher, abtie
venbilabion can dleo reduce overnead radiant
hest gain.

A building should ve buffered agamst cold winde
Yo reduce aw nfilbration nbo e inberior and
lower heat loss, A windbreak may be n the form

_— i > > of ant earth beam, s garden wall, or dense Lrees.
= tyurbulent
oy 2 wake '/E: s /f;gé__\ B
\[ / m :' / &5
::_—}/‘ IDI W’*ﬁm‘? e
pressure eddy | suction/eddy \ —=— ===
2-5H j I, - 15 H J pmr«c@d BLrEeh incomplete barrier
IR s

Windbreske veduce wind veloerky ard produce an ares of
reiatie palm on ther leeward side, The extent of thie

A partiglly penetravle windecreen creates
leos pressure differentisl, resulting in a larger

wind ehadew depends on 3 windpreaks heght, denatby, . wind shadow to the lee side of the sereen,

devth, and orientation to the wind.,

—

R

LLid

Hab root slopes up to 7:12

slopes » 7:12

Wind crestes pressure gn the windward
eide of 2 building 2nd suction on it other
three sides, Wind slec produces suction on
fiat roofe, on the leeward aide of sloping
roofe, and even on the windward s1de of
reofe with a pivch less than 7012,

|




135

» flat roofe require erbher terior voof drains or o moderately pivched o steeply pibched rosfs
scuppere zlong their perimeber roete easily shed ram have fast runoff of
e waber-cooled roofs used in hob-dry climates must but may hold show rain water, snd if the
sUpport gbove normal rsof |sade sngle oF the slope 15
o in cold climates, tlat raofs are sublect o heavy greaber than 6o’ can
ammi’ loads ; 1ayer of snow can act 3% additiona) Ao nlpugh of F show

nsuladion :

3 verhanas wrovect 3 building's extverur walls From
the weathering effects of sun and ran

2 dampprosfing or waberproofing s required for elow-
qrade spaces when ground waver 1o present

® ground water should be drained away from 2 sbruchureb
fourdztion 5o 3 natural oubfall, dry well, or storm
Arvainzae sysbem

@

nabural surface dranage patherns are least dsburbed
vy If5ing 7 sbructvre o vhe ground plane with piers

© always slope She ground plane away from 2 huilding bo
avard water leakage problems R

vy

i ; Li i

2 o prevent soll eroeion, planted ground covers ohould ve SR
srgvided for swales with arades over 2% and for : i D
areund slopes with arades gver 33 % 5

AN
*
e L
o 3 3
kS b Maﬁm«%% r J r—/ v’]

sanimum arsde e planted s minimum grade for
arovnd cover areas: 2% paved zreas: 0,5 %
%;\eg :
R
0\

(3% recommended) (1% recommended )

» vadiee of waber zan moderate bemverature var)- U
abions dnd Lemper their immediate envivgnment

v in 9G4y slimates, even smsll bodies of water are
aeslrav:2, sovh poysnslegieally and physically, for
“heir sviporative cooling offsct

» provection from reflected giare should be provided




M.

o okylights/gree

\‘ i ""”"”"
ot

hhovet

R

Sramed view s reskricted

large view Fosters wdoor -
ovbdosr rslationship

panoramic View exbende
\nberior apace oubward

A puldings window openings should ve posivioned nob

only tz satinty nabural haht and ventiation requirements
but aleo b Frame desiwable views, Deperding on 2 415£% |
conbext, these views may ve close or dpbany in

nabyre. Even wher deswrable views 2re nenexietent,

2 pleasant oublook ean oftben be crested wikiun 2

building eite.

A window may be creabed wighin 2 wall in 2 number of
waye, depending on the nztvre oF the view and the way
& w Framed i the walls consbruckion, 1 1o imperdant
by nobe that the size and location o windows 3led
Ffects 3 room’s spsbial avality, dayhgheing, ahd
pobential hest loss or g2,

r‘(@asﬂ:ai band windaw N resbricted view 1% upward

view 1& aplib

yiew 1 hinted 2t i

N

view 15 diffused T
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Sound requres a sollrce and 2 path. Undesirable
exterior 4ounds or noise are caussd by venicular
bratfic, sircraft and sther machinery, The
sound energy they generate travels Throuah
the air outward from the source n all directione
2 conbinuavsly expanding wave. This sound
enerqy, however, lessens in intensity as it
Aiwperses sver 3 wide area. Tz reduce bhe
wmpact of exterir nowse, therefore, the first
consideration should be distance —locating a
voilding a5 far from the noiee source 26 pmmoible.
When 3 gibe’s constrainte do not make thiz
possivie, then the interior spaces of a bulding
may be ocreencd from the nowwe covrce Yy

o physical mase such 26 earth berme

o building zones where nose can be Yolerstved:
e4. thechanical, service, and utility areas

& Yhe construction of exterior walls and resf,
whitch gre 3 bulldings primary barriere
29215t exterior no1se; door and windew
openings are the weak spots in these
varmers and should, if possivie, be omented
awazy from undesirable nose sources

@ denge ylanbings of Sreeo and ohrubs, which san
be effective n diffusing or scabtering sound

® Arase or ground covers, whish are more
abagrptive than the hard | reflective qurfaces
of pavement

Lt L L AN PR T
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.28 ZONING ORDINANCES E

Within 2 mumeipality or [and-vse district, zoning
ordinances are generzlly inbended to manade arowth,
regulste land-use pabierns, conbrol bulding density,
direct development to areas with adequate services
2nd zmembies, probect envirenmentally sensitive
Fress, 3nd conserve open space,

For any oingle building sibe, 2 zoming ordmnance will
requlate bobh the byves of activity that may occur
v it and the bulk of the bulding(s) constructed to
hovse such ackivibies, A special type o zoning
ordinance v bhe Planned Umb Develorment, which
sliows 3 farly large tract of land te be developed
26 2 single enbiby for added Hexibiliky 1n the
viscement, grouping, size, and vee of structires,

% allowslie \ob coversae = ‘E% £ 16 imporbant b undersband how a2 zoning ordinance
(CxD)+ (ExE) + (ex i) tight congtrain the allowable size ard shape of 2
% dllowalle botal Floor area = : building, The buik of 2 building 16 resulated

AxE

,%\ajrac%:fy by specifying:
how much of the land can be covered b:z/y:a butiding

structure and the tobal Floor area thav may e
consbeuched, expressed a6 percentages of the lot

) ares
' W o the maximum width and depth 2 building may have,
\\ expreseed 35 percentages of the eibe’s ‘dimensions
A
e how tall the building struchure can be

%)
7" " The size and shape of 2 huilding sre alse controlled
\/_./g mdirectly by specifymg how far a building must be
set back from cach of Yhe properky linee,
in addbion, exighing easements and right-of- ways
may further limig ﬁ?»e buildable zrea of 2 sibe,

All of the zbove reauirements, fogether with any
resbricbions on type and density of use, define 3
three-dimensional envelope beyond which a
bullding’s velume may not extend, Check the
applicable zomng ordinance for spectfic require -
ments.




B BT

Exclusions to the general reapirements of 2
zoning erdinance may exiet in the form of rveauired setback
exceptions or llowances, Excepbions to the
normaz| setback requirements are typieally
made for:

possible
o projections of architectural festures such f&xca?bwna

25 voof sverhangs, cornices, bay windows, and
baiconies

® accessory structures such 2o low-level decke, g

i
i
L
ki

fences, and detached carports
o precedents set by exiebing, neighboring
structures

Exceptions are sften made for sloping sites, or
for eibes adjacent to pubhic open spacas.

s sloping roefs, chimneys, and obher voof
;,‘ projections may ve allowed to extend peyond -
; the normal height limitation
© bhe height limub may be divectly related &o
the slove of 2 site
: e 3 reduction in bhe sebback requirements may
g be made for sloping sibes or for vites franting
; on open space v povaiple |
reduction

for slope T
" _ 1

Y

\, allowable hewght |

AN

A

ln erder to provide for adequate. hght, a1 and space, setback 2
and o ehhance the streetscape and pedestrian ¥
shviranment, requirement may exist for: setback 1

® gpen spzce accessivle o the vublic

e addibional eebbacks f 2 structure rises
3bove 3 certamn heght

o modulabion of 3 building’s facades

° vehicular access and parking

Zoting ordinances may ales contan requirements
Shat apply only to specific use cateqories 25 well a5
procedures for requesting a variance from the
requlations,




VEHICULAR ACCESS AND PARKING
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Froviding for vehicular access and parking are

impertant aspecks of eibe planning whizk infiuence

both the location # 3 bullding ovi 1ts site 2nd the
orientation of 1be entrances,” pubined on these
paqes sre some fundamental criberis fov
esbimating the spsce required for readways and
surface pirking, Any planmng of vekicular
dccess and parking must bake inbe considerabion
She eafe and convenient movement of pedestrians
about 3 oibe and from parking to building
entrances,

inside turring radivs,

.
T sﬁl"

+PLANNING CONSIDERATIONS!

L

N Y

e 16

number of parking epaces required by zoning
oréinznce 15 based on bype of occupancy; may be
reiated to number of bving unike or to foor

arez of building

numbet, size, and locabion of spaces for the
havdicapped; curb cuts and ramps for

wheelchar access

pedesbrian access bo bullding entrances from
pariing areas

loading zomes for buees and other public
travisporiation vehicles

separation of service and bruck loading areas
z2ccess for emergency vehicles soch as fire trucks
gliewable width and locabion of curb cute, and
distance from public street inbersections

ciesr sight lines for vehicles entering public readway
control of aecess bo parking areas

spzce for [andscaping; screening of parking areze
may be required by zonng ordinance

drainage of parking surtaces; epace for onow
rewoval

; J/ \ outoide turnng radie
' h ) ¥ l. '

L.—JWB” hh&/‘L cart 12; '
3mku£znsi: 13!

ppe: 37’

free fruck: 34’

semi-truck/praler: 28’

car; 22 i

ambulance: 30’ 'l
bus: sa'

fire truck s 4
semi-truck/traler: 50!

13 i
. > -

7 fanes: 22' (12'min.)
1 lane 12" (10'min)

v

%' (13" win,)

20'r (16'min,)

.

! mer@mg‘ |ane
4'r

TR

o

R

5

i
<
s
4
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20l19" 1ial
2 cars [ear

3' win, From

wheel sbop bo /

wall or etorage

; %0 26" min, =]

Blope olak far"
Arainage

()— &t

Average car Amensions

Zi@"averhang/
RESIDENTIAL PRIVES AND GARAGES
—o- OF
@)

Loeurbor ST

A S R R AR R S i e B R

S e 43

- wheelstop *m : ] J
Basic parking opace 1o b-6'x 180, B |

Adwet width tor compact: cars

and allow for spening of car doors,
cartying of parcels, and handicapped
3ccess, :

il

8 pn,

86" or 9' preferred : <§j
12" for handicapped

58! (4o preferred)

Lrangiowtt &

s O [ +——
Ny 4 ” iﬂ"bo@ ) provide addibional wdth for
: i space preceding column ‘ <‘::(
RN /N widbh of
H L 14" Lgh 7
e B0 g 10 0nd ] /\ shructursl column
e | i 2 -
3 ///§/ ‘
w
- 7
‘ =77 wall 6’/7 -
Y
o4
CAR RAMP SLOPES PARKING LOT DIMENSIONS
i
!
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T.291 PAVING

Faving provides 2 wearing surface for pedestmian
or venicular dratéic on 2 sibe. Ib 16 2 comprsite
\\\\\\\\w\\\ structure whose thickness and consvruction
_ R R Y are directly related te the type ana inbensity 77
DR bRy AR IR 2\\ N ; ;
‘”‘;&\Mﬁ%ﬁ&t \@;%:m;&\&‘\“\\m traffic and lcade o be carried, and the bearing
. : R capaciby and permeability of the eubgrage.

77
4
L
g2
i
- B

). The subarade, which must ultimately carny the
pavement load, should be undisturbed soil or
compacted fill. Gince & sioo receiver mogture
From inéilbration, 1% ohosld ve sloped to drain,

O The base 16 3 foundation of well-graded aggre-
gate that tranefere the pavement load fo the
subgrade. b also prevents the vpward mgration
> 2 of capilizry water, Heavy-duty loade may require
e e S 2 an additional {ayer— 2 suibase o coarser
- \(\\;&% 0@@} Q}&@ 23qresabe ouch 26 crushed stone.
3 SO
' /:? @,WW The pavement receives the tratfic wear,
YL » /’ LYY & probects the vase, and transfere 166 losd bo
AN INS IS NSIN i) > = PNV i 4
e base sbructure, There sre bwo typeo o .
pavement: flexibie and rigid, Flexible pavements,
such 26 tuminove concrebe or bmt pavers on @
sand setting bed, are somewhat vesihient and
[ distripube bade to the subgrade in 2 radiating
g%{%%@ manner: Rigid pavements, such 2% mm’ﬁjm&d
SO CEN . $ o conerete slabs or paving unite mortared over
»‘1\{/’\\% i—‘“ 2@(& wwl— concrete &lab, A:%rlbuza ther loade mbernally
T raeed ik SR and bransler them ko the aubgrade over 2

— brosd area, Rigid vavements gqenerally do not
fueh dinder raIsed pavement require 35 thick 3 base 26 flexible pavemente.
ECGE CONDITIONS

Flex\ble pavements require wood, steel, sbone,
masohpy, or congrebe edging bo restrain vhe
horizontal movement of the paving material,

G10FE FOR DRAINAGE ~y Ryid pavements require renforcement and 2n
Vs T , exbension of the base material along their edses.
0.5 % min.; 1% preferred;
bighly bexbured pavemenbs may require 2
gizeper (2%) slope for drainage. Addibional notes:
e Pavement color and texture are impertant
aesthetic considerations which slso atfect the

3% 2% pavement’s aboorpbion or reflection of heat
’ . 0 a and light,
5% T o Provide braction for rampe and pavementeo m
D S T s areas subject to icy condibione,
5LoPEST 0% 3% preferred; 5% maxmum o Avord surface irrequizribies for wheelchar
traffic,
5y 2.5 o Provide tactile warning strps for the visually
s , = impaired 2t grade changes and hazzrdove
] f% ’5,’14"37/7///4/ //////// e vehicular areae.

RAMPS! 5% - BY% ; use only wheve climatic
cordibions permit
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| [ UNIT PAVING DETAILS 1.25

.
A
o
%; ; 12" b0 3" 272"t0 32" Bzt " fo 2"

v
s
Grd or Turf Bisck :F ﬁ Cut Stone
Grartite Cobble Q

4" eFpquare.

S
e
Interlocking Pavers

PAVING MATERIALS! Consult lacal supplier for availability of shapes, sizes, colors, bexbures Bbsorption properbies,
comprossive strength, and ineballation recommendstione,

| ST A
?unnme pond herring bone baoket weave  Wermnabane pandom CBQC\
HE=n=

=il f —r

', 1 _‘m: S— o

K bt i : i

i TH i ,

(:é Yasketweave stack bond baskebweave draaonal savare Funming pend

% Unit Pavers Interlocking Pavers Cub Stone

FAYING FPATTERNS

G

brick or conc, pavers w/ handbight paving vt on morkar fin. gr
1 or Vel va® sand swept Jombs—"_ 13 ved, 56t on edge or N
K %w“m
? 12" sand setting b.edm,__‘,.:,_,,:[_,__:,‘,:.‘,,L,; NI S laid Fiat — \\\%“\\\:g\%\%
2"-¢" compacted agqreqate & e L% 73 canc. grade beam Lé . A.s;\ X0 N
5 where required in high braffic ; & e e e B VR
| A , 2.0
§  areasor a;ar a;panjwa 501l \%}\\\ \w/ 2\ S b ot L.
4 compacted su grade o NN NN
7 undieburbed sl SOOI
§ FLEXIBLE BASE paving umt set
:~ vertically on mortar
Nt pavers as above . —— bed = may extend up
s/l < to Y2 o vaver nt, bo
/4N bibumingus setting bed ~—= j . LM“_W L ) form et \_4
"6" sonc. olap ST TR T
compacted agareqate, \f req'd. e "_o-.-r,?‘r.' conc, or mortar 43,
’ LR, G5 G o] (provide gravel under R TR
N2 \\‘%\ﬁ%\x\%‘%&\?\;\ N Forting f frost depth el
NSNS NN 6 desper than footing)—="_
Rlgip BASE
surf plock 2x, 4x, or 6X pressure-

breated woad edge ~—1

! bk A AT o depth variee w/
2"sand sotting ed— T paving material -~

MO T

3N

ZxZ o 2x4 pt.

".r.__
c: Gy %ﬁ\\{\\\

\{W weed otskes, 24"lmng, | O S20sy

R
WW% @3 -4'sp. " | E *F\\\\\\‘p}mv&l
PAYING DETAILS EDGE CONDITIONS

;
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T.24] RETAINING WALLS

line & bhrust parallele

, Retawmng walie are used bo create relatively leve,
siope of surcharge

areas and to allow chznges i elevabion which
cannot ve sccomplished by grédine within the
horizontal dimensions of 3 sike. Trey must po
RN AN conetructed to resist the thrust of chie so1l
o R NSRUN TAPTN being revained, Thie Phrust can cavse 2 revalning
. S
NN A

mﬂj g wall to fail 1 three ways.
B AN o »
\\\\\.ﬁ:\“{x\\& - 3 :

soll 11 RE

gverturning: The overburning momentt (14,) of the

O soil thrust (Tx H/a) must be countered vy the
resioting moment (M) of the composibe weight
of the wall and any soll bearing on the base

\

T= 0286 6;"2 T=0.8%% %ﬂ-a (Wxd) Using 2 safety factorof 2, Mp 2 ZM,

5 = weight o se1i (00 lp/Fb? bypical? O Sliding: The latera thrust onthe wall (7) must

W= composibe weight of wall acting through Ve resisted by the compombe weight of the wall
centrod of section Limes the cosFicient of friction Tor the ol

R= resultant of T and w supparting vhe wall (Wx G.F) Using 2 szieby

factor of L, WxCE 2 18T

> ®) Sebtling: The bearing capactty of the soil (BC)
must nob be exceeded by the vertical force (W=

weight of the wall and any soll bearing on the
base plue the vertical component of the sail
thruot for 2 wall with surcharge). Using 2 safety
factor oF 15, B.C, 2 1.5 WA,

N Overturning

G/ Thrust (1) bends to everburn
wall about toe of base

Pramaqe 15 required to

B liding ' relieve waber pressure
= ool in front of wall alds ) " gy, Lo wal
: in resisting laberal force of T W !
" batter ,
o};{:mnz! | %
| Pz i
f ! ¥y
L | porous grave!
O settling N marztur& *’?ﬁ backdill
2 &
z TTTT oo E_?; I . °§«—--~ filber fabrie
=1 edpuctyral RS "
x
gl steel remf. : 2"$ wespholes @
S i ’ ::.':»‘-'3:/;;%’&4"&"0‘0' oR
B - | B drain pipe sloped
1% A o boptn. o oublet away
Foobing should extend 2' below £ 1 2tmun.  from will
the lower grade oR to below bhe /’(\\\\\f? ey 1
402 trost line, whichever 1o ‘jmab&r’rl 2 oY
- ] )
= Batter refers to the sloping face of ‘ % ses facing page for | xprovide verbical
5 wall which can offset the llusion proporyioning conbml joinbe 25'9.6.
of averbical face leaning forward andelines

fe
REINFORCED CONCRETE RETAINING WALL
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4XG o GXRE presors-

* trested timbers fad w/
overlapping jointe and \
spiked together or tied w/
galv. sheel rods

 HORIZONTAL TTREER. WAL

Timber, otone, and brick may be voed
for velatively low retaming walls, For
retaimng walle over 4 feet bugh,
remnforced concrete 1o more commonly
used, The proportioning quidelines
below are far preliminary deeign only,
Consult 2 structural engineer for
final design, especially when a
Fetaiming wall 1 butle on poor 5o}

or sibject to surchame or live loads,

brigk or
stehe coping

2" conc, P 4" brick or
(mzéanryumb stone vencer
i)
B o o9
B A
# S/,
12" emu //'\/4, s 2
\/\\\
N
= TA I LT
¥ e R
2Lo" |
BRICK 0% 5TONE YVENEERE WALL.

bsoe need not extend to
froot line - provide 2 well-
drained, compacted
qranuiar subbase

PRY SToNE WALL.

GRAVITY WALL

CeH

(99 H walreharge)

T-TYFPE CANTILEVERED WALL

&7 H
‘(IVZEH w/iumhzrq&)

L-TYPE WALL?
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The site plan llustrabes bhe exiobing naturs! and buily feabures of a site aud describes propoved consbruction
v relabion to the exioting festures,” Usually based on an engmeer’s land survey, bhe sibe plan 1o eseential
for sbudying the mFluence of envivonmental and requiabory factors on the planning, sibing, and massing of
2 pullding, A eie plan should include the following ibems:

1. Name and zddrose of proverty owner 11, Locabion and size of existing struckures and 2
2. hédreso of properby, f ditferent from owner’s address description of any demolibion requived by the B
% leqsl A&a&rlp",wrf ef property new congbructien g
4, North arrow and scele of drawing 12, Locatin, shape, and size of shrucbures proposed &
5 Bench marke which establish the refererce pomts for for congtruction, including root overhangs and i
the lecation 2nd elevations of new conetruckion othier projections 3
13 Lecation and dimensiong of exisbing and propesed g
6. Desoripbion of bhe aibe’s boundzries: dimensions of paved drives, parking arcas, and walkwaye .
properby lines and bheir bearing relabwe to vorbh, 14, Exiwbing grovnd elevations and contour lines, and,
angles of corners, radi of corves ' where regrading 16 necessary, new conbour lines
7 Froject limits, of different from aite bovndaries 15. Location of existing ubiliby lines (electric, as9,
8 ldentification of adjpcent streets, allgys, and obher water, sewer) and propesed hoekup ponte
vublic right-of -waye 16 Existing plant materiale o remain and those to
9 Location and dimensions of any easements that be moved
crows the aite or obher perbinent legal features 17 Proposed |andscaping features, such 24 fencing
19. Pimensions # setbacks required by the zoning and plantings
erdinsnce 18, Exisbing waber features, such a6 dranzge

swales, creeks, or shorelnes

12 References to other drawinge and detaile




THE BUILDING

Tie chapter beqine by outlining the major
typeo of drawing which we use %o develap
and communisabe design 1dess. The subject
of thio discussion then serves to \llustrate
a puilding as the embodiment of 2 number
necesoarily relabed, coordinated, and
hbegrated aystems, This series of
uebrations provides a conbext for the
following chapters, each of which bakes
2 major boilding component, llustrates
b5 construction wivarious maberials, and
describes how it relates o obher
components, included n e chapter 1 2
brief introduction to 2 building’s structure,
the oystom which both figuratively and
paysically holde 31l of the sbher building
aystems together,
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T, 2| ARCHITECTURAL DRAWINGS

Archibectural drawings make up the graghic
iansusge of bullding Zesign and conebruction.
In the design process, drawings sre used o
visuzize possibiibies, sbudy 2'bornatives, and
prasent design ideas Bhout the Form and
sraces of 2 bullding, For the skecution of 2
dssian, construction of “working” drawirg®
are beoegeary to awurabely cescrive the
consibuent parbs of 3 bitlding, srincuiabe
their relationships, and reveat how bhey 42
togebier.

Conebruckion drawings consisb primarly of plan,
sechion, and clevation views, which are opbhoaraphic
projestions onbe 2 perpendicular drawing surface,
These are slse c2lled mulbiview drawings siwce 2
series oF relabed views 16 reavired to dnderstand
the three-dimensional form of 2 design and 169
conshitusnt parts. The main advantage of i fype
of deawng, and the reason why it 16 vsed bolding
construction, 16 that vuilding elements are seen in
brue size (bo scaie), shape, and orientation when
viewed From 3 perpendicolar aspect. Orthographic
drzawing’s main dwadvantage 15 156 inherent
ambiguiky 1 bhe defimibion of depbh or the thind
Aimension, For this reason, reliznce on convention®
and symbols 16 necessany for the description and
underotanding of what 1o drawn,

Orihographic plane, sections, and elevations are
used not only bo portray whole puilding forme but
sleo o describe bhe form and congbructien oF
2 puilding’s compenents, such a5 m wal sections,
window details, and cabinet drawings. 2ee 25,

| S | - 1 [

NORTH ELEVATION © T .00

The sibe plan w 3 view looking down b 2 burldin
Yrom siove, lustrating 5 locabion and m&n?a»
bion on 2 plob of land ard providing information
svout bhe sibe’s bopography, landscaping,
stilibies, and sibework, 566126,

WEST ELEVATION

The Floor plan 16 2l60 5 view lesking down, bub
atter 3 norizonbal plane 16 cub vhrovah 2
building sbout 4 feet above the Floor plane
and the Loy eection removed. 1t lluetrates
the horizontal dimensiens of 2 building’s
opaces, 3% well a6 the thickness and con-
struchion of the vertical walie @nd columns
that define these spaces.
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FIRST FLOOR PLANT. ..~ . —
1 1
4
P
[ ] D T
E_(
BECTION. A

Tke puilding section 1s 2 horizantal view after 2 verbical
plane 6 cub through a building and the front portion
removed. 1 revesle the verbical and, in one direction,
bhe horizontal Aimensions of 2 buildings spaces,
while & llusbrates primarily the thickneos and
cansbruction of floore, roofs, and walls, & may
aloo include exterior and inbemar elevations

seen beyond the plane o the cut,

i

SOUTH ELEVATION .. .=

Bulding elevabins are horizontal views oF

2 wuilding’s exterior, vsually taken From 2
point of view perpendicylar bo the principal
vertical surfaces, They illustrate the size,
shape, and materale of the exberior surfazes
26 well a5 the 9122, proportion, and rzture.

of the door and window sperings wibhmn

them,
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D 4| PARALINE VIEWS

Plan obhque views are
projected from an ortho-
graphic view ot 3 horizontal
floor or around plane, which
16 oriented gt some anale
to the horizontal (457457 -
60Y30° 30%/607). The orien- =T
babion we use determines
how much we see of each
riane.

Elevabion obliques
are sylar put
projcted from
an Sleyation,

Vepbh i veualy< U
foreshorten % d
degending on the
"A‘; P‘f" f’rﬂ_]gﬁﬁ

womebric views are projecked glong X-, y-,
a1d z-axes which are 120° gpart on the
picture plane, If verbvicals remain vertical,
Lhen the x- and y-axes are each drawn
20° ko Phe horizontal, leometrice are not
sulbject te the detorbion oF sbligye views,
zive 3 troer image of relstive propertions,
and are drawn from 8 slighbly lower angle
o view,

Al drawing 16 convention utlizing varying degrees of
abstraction, The Yiype oF drawing that comes closest o
commomeabing bhree- dimensional form a6 we naturally
perceive It 16 21 acourabely drawn perspective. b6

vickorial valve, however, cannob be baken advsnitage

YRR B PP Lo S S

oF 1 construction drewings since elements within On this page sre paraline views of the

the perapective are fareshorbencd and cannot ves bullding drawn orthographically on the

acaled, A bype of Arawing thzb combinee the previevs twe pages, In a paraline drswing, :
petorisl valve of B perspective and the ecalabiliby arallel lines remain parallel and dimensione 2
£ orthographic drawing® w the paraline drawing, 3lorg the x-, y-, a0d z-axes can be drawn :
For thie reason, Whenever possible, graphic information to scale, Note that forme in 3 paraline
in s bovk 16 presented Via parsline drawings, Arawing are slways seen fram sipeve or below, |

o
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@ ELEVATION oF WINDOW

: o CUTAWAY SECTION-ISOMETRIC
% OF WINDOW AND WALL
!

® |SOMETRIC OF @ SECTION 4
; WINDOW PLAN PETAILS
ASSEMBLY ]
J
; ‘
.; We should be familiar with the varioue fypes of Faraline views can also be effective in
drawing conventions, Construction drawings deseriping—n 2 three-dimensional way —
i consiegt primarily of plan, section, and devation e parts of 2 bulding, how these elements

views. These orbhographic drawinge clearly relate fo sach sther, and how they are

; lvstrate the snape of elemente when perpen- assembled in construction, The choize of whch
: dieular 4o our line of sight and reveal their drawing vype %o use will depend ulbimately on
i horzental and vertical dimenswns and bhe nature of what we want Lo illustrate,

raiatnane»hspe,
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BUILDING SYSTEMS

@

-3

horizonbal 2nd vertical pathe of
movement through 2 bullding’s inberior

the physical imagery of 2 building:
form, space, laht, colov, besture, and
pattern

@ conbext: the building a6 an inbegrated

components within the natvral and
bullt environment

Archibecture and building constrochion are not
Necessarily one and the same. An understanding of
how the various elements, components, and
systems of 2 building come Vogebher — and how
they must be compatible and integrated with ane
angther — 1& necessary during beth the design
and conebruchion of 3 building, Thie underetanding,
however, ensbles one to build archibecbure bub
does net avarantee 1b. A working knowiedse of
butlding construchion 16 only ene of several cribical
factore m the execution of archibecture.

When we speak of architecture ae the art of
building, we should consider concepbual systems
of order in addibion bo the physical ones of
conatruction.

® the dehrmition, ecale, proporton, and
orgznizzbin of 3 building's interior epaces

® the functinal zoning of 2 E?UIfdwmg’Ez
spaces according o purpese and use
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® MECHANICAL SY5TEMS:! HEATINGVENTILATING ¢ AIR CONDITIONING o PLUMBING ¢ ELECTRICAL
The mechanical systems of 2 bulding are generally concasled

from view and run vertically withi wall spaces ‘and horizontally

wibhin floor 2nd roof systems, They must therefore be

carefully mtegrated with cach other 36 well 26 with the N

bulding’s form, strucbure, and epatial orgamzation,

Of grimary interest 4o us i this book zre the
physical elemento that define, organize., and
pemforce the perceptvuzl and concepbual
ordering of 2 puilding, on the filowing
pade we will vegin tz vreak a building down
inte these constituent elements which will
then Ve elaborated on in succeedin
chapters, The focus of the remainder o
. this chapter will be 2 building's structurasl

S W 4 V sysbem — the oonﬁguratw ﬁﬂ structural

: ; elements that literally and figuratively
holds all of the sther buiding systeme
together,

A
i

N
0

8 ENGLOSURE SYSTEM




D8] BUILDING ELEMENTS

A building can generally be broken down inte
the following physical systems:

< STRUCTURAL SYSTEWM
< EXTERIOR ENVELOPE
< INTERIDR SUBDIVISIONS OF SPACE

P ENVELOFE
» root assemplies

. « wall sesembliee
a.._* doere and witdows

Each of these, in burn, can be seen to ke made !
vp of hinear and planzr aesembliee,

© Flanar Assemblics
o horzontsl or sloping roof planes ;
» horizontel floor planes .
- vertical wall vlanes )

& INTERIOR SUBPIVISION

> Hloor/ ceiling sseemblies
« wall assembics

O Linezr Assemblico
s horizental peame
o vertical columnes

These elements and aesemilies can come
bogether in 3 number of ways, depending on
the nsture of the materale used, the méthad & SIRUCTURE
for transferring and resolying the frrces

aeting on 2 building, and the desired physical
form.” Preoenbed below are the basic Lypes of
connections used in pullding conetruchun,

o Yoot gesembhes

s Hogr azsemblice

" bearing walle

« eolumn® and besm®

Iy

1
i
i
3

DIRECT BEARING VERTICAL BUTT RiGlp/ MoNoLﬁTHIB lNTEKLO.GKiN@/c?VEF\’LAPPiNfB i

Font _ D

Lme-, ., Volume.. . .

A useful way of seeing the forme of building elements in 2 comparabive manner 1% te categorize them
sccording bo the geometric slemente of pont, line, vlane, and volvme., These elements are joined tegether
i construction e form 3 pulding’e variovs componente and subsyebems. The drawmg on the facms
page lvetrates these subsystems and serves 35 3 visual index to the orgamzation of thie baok.
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Roof Systeme
ch,af?bar &

Mosture and

Thermal Protection —

Chapter &

Mechanical and
Elecbrical systems

Chapber 1"

Special Consbruction
Chapter 9

Fineh Work
Chayber 10

Foundzbion Systems
Chapter 2

The Building Sibe
Chapter 1 -

Notes sn Maberials
Chapter 12

Dogre and Windows
Chapter 7

Wall Systeme
Chapter ©

Floor Systems
Chapter 4




LOADS ON BUILDINGS
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In enclosing space for habibatien, 2 purlding®
structure mugt be able bo suppert two types
of loade ~static and dynamic.

BTATIC LOADS zre assumed to be constant in
nature. 2nd are of two kinds:

24 loade are relabwely fixed and include the
weight of the building structure boelf 26 wol:
26 the weightbe of any permanent siements
within the pilding, such 36 mechanical
equipment,

¢ l0sds ave movalble |oads which may not be
present 3l of the bime, They mcivde the
weighte of 3 buildings occupante znd fur-
niehings, 25 well 35 snow leads on rosfs,

DYNAMIC LoADS cani be applied to 3 sbructure
suddenly and vary in magnitude ang lscation,

d lozde can prodvce pressure or suchisn
on 2 butldings walle and roof planes, deperding
on thew geometry snd orentatin. The dynamic
effects of wind on vall buiidings are eopecially
Irportant,

Spismic. ferces vesult from sudden movements
i the earbiis crust, They are multidirectionz!
in nature and propegated in the form of waves,
These cause the earth’s surface and any
buldings resting on & o vibrate becavse

oF the tendengy #f 2 bulding's mzss to remamn
2t rest.

]

White 2 bulldings dead loads are relstively fixed
characker, 6tavie lve and dynamic wind and
selomic loads can vary in maghibude, duration,
and point oF applicabion, A buildings structure
must neverbheless be designed for tnese
vossibilibies, Bulding codes typrcally provide
eapivalent dwtrivubed or concentrsbed losds
for design purpeses, These are based on the
net effect of the maximum expected
combingtion of forces, (See Appendix for
Weights of common building materiale and
Yypical occupancy and envirmmental losde.)

The following 16 a brief ntroduction to the way
3 structural system must resolve the forces
acting on 2 buiding and charnel them to the
ground, For move complete mformation on the
ghrucburdl analysis of buildings, sce Brblisgraghy,

b
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| ETRUCTURAL FORCES
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In bhe obrucbural anslysis of uildings, we are concerned
with bhe magnibude, direction, and pont of applicabion
of forcee, and thewr resolubion to preduce 3 sbate of
eapilibrium, Three condibions are necessary fra
strucbural system to ve in equilibrium:

1. The sum (Z)of all verbical farpes = o

2. 3 of 3l herizontal forces = o

3, = of 3ll moments of 3l forces about any
point: = 0,

Therefore, 35 each struckural dement s loaded, 1t
supporting elemernte must react with equal but
opposite forces,

Forces can be asoumed to be applied in 3 umformly
dwsbributed manner, ao in the case o 2 live load on
2 floor or 3 wind le2d on 2 wall, A ferce can slee be
3 concenbrated load, 26 when 2 beam lpears o 2
post or 3 column beare on ibe forting,

Forces may be parallel and colinear, 26 when 2 column
supperte 3 verbicsl laad from above. They can sloo be-
paraliel ub not meet, 35 when 2 beam supports a load
3t it midspan, These parallel, nonconcurrent forces
will bend o cavse 3 vigid sbructural dement to bend
and detlect, which must be resisted by bhe materials
inbernal sbrength,

Any force will tend to cause 3 body bo move i the
dirgetion of 1o line of action, The Force can aleo cavse
the body to robate if & does not pase Yhrough the body's
center of gravity, Thie robational effect of a2 force 10
called 3 moment, For each moment created by the
forces acting on a sbructural element there must be
an equal ut oppesibe resisting moment.,

A number of concurrent forces, acting through a
common pont, can be resslved inte 2 single resulbant
Which 16 equivalent to the several forces, In 2 similar
mannery, 3n inclined force can be resvived into
vertical and horizonbal componente,

L»L a4d

0
Conaentrabed
load
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Force parallelogram

Reactions o tie -/ and
wall must counter

Wevizontal and vertical
components of F




Q.4%] BASIC STRUCTURAL ELEMENTS
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Shructurs! elements can be tlasefied according fe
their geometny, rigidity, and how they respond vo
the forces spplied to them, Externat losds cresie
mberngl shresses within sbruckural glements,

The two basic bypes oF vigid, linear strucsural lements
are the column and beam, A column Pranemibs
compressive forces verbically along ite shafh. IF tne
iead 16 centered, the colvmn wili simply compress. i,
howover; the load 15 off center or appiied zberzlly,
the column will experience corvatire.

The load carrying capacity of a column varies
imversely with ibe lengbh, The thicker z cowmn 1%
relative to 1t5 helght, the more i can carny e
ghe betber 1t will withotand eccentric or lateral
leading, Tms height-to- bhicknese ratio e knswn 2%
2 columns slenderncss ratio, Tall, slerser
columns are especially suscepbible to puckling.

A beam transfers 1bs load |aterslly along ibs length
to ke supporte, Due to the nonconcurrent pattern

o forces, 3 veam 16 subject te bending. This results
in 3 combinsbon of compressve and tensie stresses
which are greatest along the beam’s op and bottom
tdges. |n bending, a beam zleo becomes ouisect to
herizontal and verbical shear stresses,

As 3 general rule, bhe strengbh of 2 beam wil
ncresse according to the s4uare of 1we ncrease
in depbh, while 1bo stiHfness will ncrease accord-
ng bo the cube of ks increase in depbh, Similarly,
i 3 beam's length s dovkied, the bending strese
will dovbie and i will be able to carry only half

of ths omginal load, tbs deflection under lrading
will 2leo increase zccording to the cube of to
increase In length,

Canbilevering 2 beam beyond it end svpporte

¢an redvce ibe maximem inbernal bending moment.
Sparihing 3 beam conbinuavsly gver Hhree or more
supparte can sleo reduce the design moment and
make the structire more rigid,

AN s k...
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A truse consists of short, straight, maid members E 5

aesembled inte a trianqulated pattern, Thie \[\ﬂ\m /E /j’ TRUSS

triangqulation 16 what makes 4 truss 3 rigid
structural unit, While 2 truss 3¢ 2 whole 1%

subject to bending, the individual members are .
subject only to compression or tension, 5? —;%: I f_ L i 1 i ! i.ﬂc
LON—-TN..T

T

NS e Vo |
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When 2 besm s supported by two columns, the
aosembly defines an ivierble plane and qualifies the
space arovnd 1b. The fypioat column- and-beam assembly
6 not capsble of resisting lateral forces unless 1t 1o
bracea. If the jonte between the colvmne and beam
are made rigid, then the sesembly 16 called 2 Frame,
A rigid frame has 3 greater measure of |steral
skabliby in the direction oF ks plane and both
colvmne and peam are subject b2 vending.

if we fill in bhe vlane defined by two columne and a
veam, 16 acks 26 3 long, thn column in bransmitting
compressive forces to the ground, This wall, F
conshructed of venforced concrete, 5 capable of
resisbing (atersl forceo, If A vt masonry, However,
the bearing wall 15 capabie o carryimg only in-plane
l2ads, Sbresses n 2 bearing wall have ko Flow srovnd
atly door and window openings within the plane.,

Unib masonry earing w.

A planzr structural dement; such a6 3 reinforced
conicrebe slab, can epan horizontally and transfer
% loads S0 b6 supparte by bending, A one-way
olab acts 26 2 mde, flak beam spanning between
o gupporte, A two- way s1ab, supporved slong four
; sides, 15 more versabile since it provides more

4 paths along winch stresses may travel bo the

E supperting elements,

S R b T SRS S s et S
SRS SRR RIS it e e e L e e

Lang, narrew planar elemente can be joined along
thelr cdogs o form folded plabes, Theoe act 20
: veame but sre capable of spanning farly long
distances,

Ales capavle of lomg spans 16 the space Frame.
While & 3cts 36 3 planar structural vnit, &
consiste of shork, mgid linear members sssomyled
into 3 three-dimensional trianguisted pattern,
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Wibh the primary structural elements
of column, beam, #l3b, and lpad- Reinforced concrete Femforced concrete 2. way beam

bearing wall, 1% 16 pessiple bo form Hat plate—y and slay
3 basic sbructural und capable of >/\
aefining and enciosing 2 velume of _ \

space Tor habiiabion, Tmé shructural . %
unik, whether used slone or in 2
 repetibive manner w the basic
& bullding block for 2 bullding’
¢ structural gystem,

VERTICAL SUPPORTS

A,

NN

O these two psges ave desribed
pasic fypes, of structural umts,
The verbioal supports may be load-
bearsing walle, 3 framework o
columing and beame, or simply
columns supporting 2 twoeway
reiforced concrete flab plate.

The horizontal spanning element
can e a one- or bwo-way rigid
viate of remforced concrete. An
albernative system consiets of 2
hierarehical “arrzngement of deckin
supperted by one-way jewts, beams,
ard girders.

Lingar columne and beame form a
three - dimensional skeletal framework
with 2 Fa’aznt:zl for openness, load -
vearmg walle supperting a one-way
slab Form 2 planar sysbem which
imparts 3 divectional guality to the
space Aefined, Herizontal ¢labs
euf?ar'w by columne free up the
locat.er oF walle and define horizon-
Yal layers of apace.

1« WAY HORIZONTAL SFANNING ELEMENTS
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The spanning capabiiby of horizontal elements
determmes bhe spacing of ther vertical supports,
Thie fundamental rolationship betwesn the span
and spacing of structural elements influences the
dimensions and scale of the opaces defined by

a bullding's structursl system, The dimensions
and proportion of the eystem’s sbructural units,
in burn, should be related to the yrogrammatic
requirements of the buldings spaces,

A fundamental dwetinction between one-way and
Cwo- way spanning systems lies in the propertion of
bhe structural bay each con efficiently span, one-
way eystems are generally preferred when the
structural bay 1o rectanguiar—e, the rabio

of the long te the shork dimensions i greater
than 1,6 — or when the structurat grid forme 2
linear pattern, Twe-way sysbems, on the sther
hand, are more effective for equare bays or
when bhe sbructural grid extends equally in

two directione,

Representative SFAN RANGES of different systems wn feets o 2 W 4 B o W o % W
~ Pianks o AN
Jowsts 1r 7 m
; § | baminated peams e OaO,O,OOOOO O
%{jf % Decking e | N
g =l Wad&-ﬂa?‘:@e‘;: Brams T T OO e
% E é:% Open- el trusses \VAVAVAVAVA | MO, OO r st r;>
j % Slabe _ [ Kw
&\‘3 Fan Joiebs TS o T T T e
§ 4}§ Precast Planks — " \\\\\W
S| § | Precast Tees T T N )
:} g Flat Plate e AN
% g Z-way Peam and s5lab e _,"
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Q6| LATERAL STABILITY
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Shabilizing elemente gre requived bo resiet
lateral forces m all directione,

f

A bullding’s structurel slements must be
configured to form 2 shable structure under any
possibie lead cordibions, Therefore, while 2
sbruchural sysbem 16 designed primarvily to carry
verbical gravity leads, it muet 2o be sble o
withetand labersl wind or earshaugke torces,
There are three basic mechaniems for
ensuring |aberal sbability,

o Pizgonsl Pracing (Simper or sheel)
vacing z frame with diagonal members

Ruid Frame (ebeel or renforced concrobe)
Developing & frame with rigia jointe capabics
of vesisting changes n anguizr relationships

Shear Wall _ (weod, concreve, or masonry)
Using 2 r1gid piznar element szpable of
resivting shape chanses

Ary of these systems may be wsed % otapilize &
shruckure or they may be used n comiinabion,

OF the three, 3 riyd frame bends o ve the
least efficient. However, rqid frames can be
useful when diagonally praced frames or shear
walle form barriere which cavee functional
provlems,

"_::»
Ferimeker

inberial
stabilizing elements

étﬁb;#lzmg'éﬁement

Riaid

Centroid o resisting

Cenbroid of
applied force

/ o

“Comgidence of
apphed and y
Lesisting forces g

Laberal sbabilizing elements may be placed mbhin
3 bullding or Along 1be perimeter; and compined i
various waye. In all cases, however; a number of
stabil zing elemente musk be voed bo resist
latersl forces n all directins,

Rugid horizanbal Adaphragms, acting 2 flat, desp
beams, epan vetween shicar walie, These arc
heceseary bo tranefer latersl losde from non-
li3d-bearing walle Yo the load-carvying shear walls,

Laberal loads terd to be more cribieal i the short
direction o% rectanaviar buldings snd the more
stficient mechansme (shsar walls or praced
frames) are vsed n thie direction, In the long
Airection, either eimilar elsments or 2 rigid
frame can be used,

The arranpement of laberal stabilizing clements
s important to the ebability of 2 structure 2%
2 whole. An asymmetrical laysud, where the
centrond of the appled force 16 reb comodent
with the centrod of the resisting maes, can
covse torsional effests. A oymmetrical
areznpement of (abersl atabilizing clement 1o
bheretore 2lwaye desirable. This principle w
especially \mportant for £all buildings.
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Tall buildings are particularly susceptible to
the effects of ateral loads, Under laberal
loading, they can be seen to act ae vertical
cantilevers, The oversurming moment: must
be sountered by the mbarna? resiobing moment
of the ebructure, The wider 2 ball building 15,
the grester 1o ite resistance o bending,

A rigd frame 16 the lesob cfficient way bo
achieve lateral stapliby and 16 appropmate
only for low- bo medium-mee abructures, As
the height of 3 building ircreases, & becomes
necessary to suppiement s rigid frame with
addibional bracing mechaniems, such 26 2
rigid core or dizganal bracing, A shiffer
buke sbructure capable of resiwting all
latersl forces can be developed by vemag
closely spaced columne rigidly connected

to horizontal spandrel beams, For exbremely
tall sbructures, major diagensl bracing
elements can be superimposed over 2 ripd
frame ar tupe structure,

f !
{ |
pvierturming moments

gmzller column Forces develoy 11 wider
buiidings since the momenk arm

= separating the columne 2 areater.
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Earthavskes can produce dynamic and
complex movetnents of the arpund on

which 2 buillding reets, Whie these
moblons are three- dimensional in nature,
from 2 stbructural desian viewvomt, horzonkal
ground movemente are the most \mportant.
Selomic. forces are therefore consdered to ve
primarily laberal in character,

When designing for seiemic loads, it 1o always
desirable 4o use simple geometric forms with
3 symmetrical laysvt of budding mass, load

digtrivution, zndy lateral atahiizing elements,

Linear L, T, and H plan ehapes shovld pe
broken nto shorter segments with seiemc
Jonts, Theoe allow adiacent sections oF 2
building to move freely and independently
A gach sther,

I resigting seismic and obher lateral forees,

asymmetrical |ayouts such 25 these ——

can result i undesirable torsimal sffects.

Off-center obiffening

Diagordl bracing
superimposed over

frame o tube
structure

Praced
and core

Rigid Frame
and core

- Symmetricsl
layouts

deometrie
forme

U-ohaped
bearing walls

Plocoritinvous

glements shear walle
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A8 LINEAR STRUCTURAL SYSTEMS

o layered o 2 way ‘ Laberal sbalilty may be
Leway slab provided gy
system = dizgenal bracing

Pigid frames or

s shzar walle T

0 ppsies may be
enclosed with
ron-loga-
bazring waille
or partitions

yobem for columns nd beams

The yrimary linear structural elements - columne and veams—
form 2 skeletal type oF obrucbural system. In plan, the
cribical ponte of Shie lingar framework are those 2% which
building loade are carmed vertically to the ground zlong
colomn lnes. Thie Aves rse to the use of 2 grid where the
grid lines represent the horizonbal conbinuity of bezms
and the inberesctions of the ard lines represent the
locatione oF columne, The mherent geomebric order of 2
grid can be veed i the desyn procese to intizte and
reinforce 2 puldings functionsl and spatial erganization,

T Yhe loft are diagrame which llustrate how 3 single
module of epace 1w defined by four colvmne suppsrting two
beams. Thie basic bullding block can logicslly be exbended
vertically along colvmn lines and hovizontally zlons beam
lmes to form 5 varicty of bulding shapes. The basic
grid can also be albered Yo sccommodate specisl needs

¢ .
r 5
Extension dlong grid line such a5 |arge spaces o unveusl site conditions,

In 3 dimensions

The use of @ reqular column grid implies the develspment
of 2 series of repelibive gpaces. However, eince the walle
necessary for the enclosure oF intervr spaces need ot be
load-bearing, they can be treely manipulabed 4o define a
varieky of spatial configurations,

AR i s cvonr s
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There enould be a Functional fit between the
vertical evppart pattern of 2 structural sysbem
and the spatial and funckinal organization of
hilding. The dimensions znd propsrtins of 2
structural grid sleo tell us something abovt
the type A& system used Lo ?ejvan homzontally
bebween column supporte. Two- way systems can
efficiently span aquare bays while one- way
opstems are geverally preferved when spanning
linsar and reckanguiar gride, ¥ exposed o view,
bhe directionsl qualvty o Yhe horizonkal system
trandfers iboelt 1o the interior spaces boing
parned,

A douvie qrid san be Afset bo develop mterstitial
spaces. Theos inbervering spaces can be used to
define patterne of movement, medisbe petween a
: series of \arer spaces, or to house mechanicsl

§ 2EPYVILES,

Non-uniform or irrequlsr gride can be used +o
reflect the functional or herarchical orderin
of 3 bulding’s spaces. |5 16 also possible bo ¢
combirie diferent grid patterne in a single

structure, One pabbern can be 2 subset of a
larger pattern and be related st covmn , |
locations. When the twe patterns cannst ve Vatterns slqned 2t Kandom intetrsection
convernently aligned, 2 {:Errd element, such 2 column poinbe slong & bearing line.
a bearing wall, 3 mediating opace, or 3

? finer-gramed spatimng system, can be used, l i—J [ l

Patberns separsted Fatterns joined by 3
i a mediating space Shird spanning systerm

pv4
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"0.90] PLANAR STRUCTURAL SYSTEMS

o |- way jste,
planks or
dee

) A“/} o Laberal quryort

SE roquited
" - i
8, i "

3

The major planar shructural elements are the vertical
load-bearing wall and the horizonsal elab, These rigd
dlements can Ve combined bo form 2 sbructursl syeter
that 16 capable of enclooing apace 22 well a6 supporting
building loade,

A planzr sbrucbural system typieally consiots oF 2 paraliel
series of load-bearing walls, Two euch walls naturally
Jtbine an axial, hi-directional gpace, Closing one end wibh
a4 shear wall results in 2 space oriented towarde the open
end. Closing bhe other end as well creates an inbroverted
space sopalle of being opanned wh 3 two- wiy system.

Secondary axes can pe dsw&lay&d F&rlﬂandlaviar' to the
primary 2xi6 with openinge within tne |load -bearing
wails, Care shovld Ve baken that these openings ae net
weaken the walls ntegrity, strength, and rigdity,

Load-bearing walls are most effective n resieting

force alond their planes, and most vulnerable forces
perpendicular o their planes. The staplity of 3 load-
bearing wall aystem thercfore depends on the support
o perpendicvlar shear wall planes s6 well as the rigdity,
sbiFfness, and mass of the walie themoelves,

To the left are Aisgrame which ilustrate the variations
in form possible throvgh the manipulation of the lensth,
hetaht, spacing, and orientabion of load-bearing walle,

R




The paraliel nature of 2 load - bearing wall patbern
fibe well with one-way spanning systems, Sinces
lvad-vearing walls are maost effeckive when
carrying distributed lozds, Yhey typically
support 3 series o joists, planks, or 2 one-
way ¢lab. Any systerm vsing widely spaced
veams cheatee cencentrated loade which
require reinforcement or thickening a% the
beam eup;mrt iocations,

A comman plan configuration 15 2 esriee of
load-bearing walle which Aefine and separabe.

2 humber #F repetitive spaces. Opemnas are
pogsible ot either end of tho spaces if iztersl
shabiiity can be achieved mbh transverse frames
or ohear walls.

Mare complex plan confiqurabions are possijle
since se¥6 of parallel load-yearing walls can be
arranded perpendicuiar to sach other Pecause
of Yhe planar nature of load- bearing walls,
there shovld be 2 correspandence Vetween
their spacing and the functional requirements
o the defined spaces, The lscation and
orientation of load-bearing walls, however,
stiould zleo be devermined by the requirements
r sberal stabihity,

Load-bearing walle may be thick ensugh that
voide wikhin their construction can be uséd 25
service spices, Even Aouble walle srganized
2long 3 tartan grid can be seen 1o be similar
in nature to thick load-bearing walle,

In order Yo transfer lateral wind or
earvhquske forces bo load-boaring walle
Yhat cerve as shear ylanes, Floor planes
muet ve designed 36 maid herizental
diaphragms, Since these act 20 thin,
acep besms, they shovld ve carefully
designed, Flan shapes nek sunbsble a6
normal veam ohapes shovld be svorded,
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COMPOSITE STRUCTURAL SYSTEMD

\ Planzr besring Was
"/ » Rigid Frame of inaar

/ eolunme and vezme

o Planar shear walis”

N5 Braced frame o near
g columne and beime

Combinng both lingar and planar gbructural glements, it
povsible bo form 3 composibe shructural eysbem, Comwposibe
structural syebems dllow 2 bullding to be more Hexible 1
responding b bhe programmatic requiremente of e evaces
and the conbext of e sibe. Even when 3 building vhilizes
3 single primary type of ebructural system, the gecondary
ard ferviary aysteme consist of poth linesr and planar

o Flanar slab elements,

A gmd can 2420 be used 1o coordinabe a bullding’ s
siristural, spatial, and functional systems, and to
ovaznize how the ehructural system collecte and channele
we [pade to the qrovnd.

S
N

o Planar planks The marmer n which forces are bransferved from one
ehruckursl element to the next and how 3 etructurs
system porfsrme 35 5 whole depend to 2 4re2b extent
om the bypes of jonbe and connections vsed, on the
following page are described the basic types of

connections vsed in building construction.

- o Flanar decking
frer linear peam

v Flanar decking over
lirear jorote
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[ JOINTS AND CONNECTIONS .25
Shructursl dlements san be Joined Concrete

to each other in three ways, Butk
Jonts dllow one of the slements
to ve continvove and usuall
require 3 third medf.—atmg elernent
to make the conneckion,” over -~
lapping Jante dllow all of the
connected dements to bypass
each other and be continuove
acrose the jont, The sbructorsl
tlements can also be molded s+
shaped to form the sonnection,

The connectors used to join the.
structural elements can be in the
form # 5 pont, line, or surface.
While line and surface types F
connectors resiot rotation, point
convectors do not unless distrb.-
uted darose 3 lamge surface avea,

Butt Ja:nfa?

Woad, steel,
av precast
concrete

Weod

Over! 2pping Jomnt

Wrgd

4D

Krr

Line Sonn
il I!{

Molded and Shaped Joints

surface Connector

PINNED JOINTS theoretically

allow rotabion bub no transidtion
i any direction,

ﬂocoanaaoaaaeoqonuoooooqoauuuoD

I

FIXED or RIGID JOINTS resist
meoments and forces \n any direction
and therefore do not sllow any
rotation or Lrsnélabion te accur,

GOGQo-O‘u-‘uo.ndﬂthoooonubooo

ROLLER JOINTS allow retation put
resigt branslation \n one direction
only. They are not e commonly
Lived 26 pinnied or fixad connections
but the princile behund roller
oinbe can be seen bo apply to joints
Mat aliow sxpansion and conbrac-
tien of 3 ebructural slement to
decUr

r | veta Procact
Lennectors conarete
and botts and mekal

amnectors

N

L “

Worod Steel Concrete
Diagenally Welded CagtTn-
braced connections place
conmestion remnforeed
y concrete
Gheel Concrete
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OTHER STRUCTURAL SYSTEMDS

Columne, beams, and slzbe are the most common
struchural glements because of the rectinear
building geomebry bhey are capable of genersting,
Trere are, however, other means of opanning 2nd
enclosing wpace, These are gqenerslly fvrr- acbwe
elements which make efficient use o sher
material for the disbanses epanned becsuse of
treir geometry and shape. While beyord the
Zw;p& of this bak, they are briefly described
elow,

vecking
span

Blogk Arch
Ar ARCH 16 2 curved ebructural element that

spang bebweer two poinke, A Plock arofi 1w capabic

o carvying only in-plane forces which cavee the
seqmente to compress umformly. A rigid arck, en
the other hand, consists o 2 continuevs piese ot 2
corved rigid maberial such as steel o concrete.

A VAULT 1 2 mmg%ly curved sbruckural plane tnat
spzns Franeversely, like 3 conbinuovs block acch.

A CYLINDRICAL SHELL 16 similzr 1 form but spans
longitudinglly like 2 beam wibh the curve perpen-
dicvlar to the span,

A DOME 16 2 spherical evrface structure that
can be made of ebacked blocks, 2 conbinuovs rigid
materal ke veinforced concrete, or of short, rigid
lingar elements 26 m the case of 2 gecdesic gome.
A dome 16 similar to 3 robated arch except that
circumferential forces are developed whieh are
compressive near the crown and Fensile n the
lower portion.

CABLES are Flexivle sbruchural elemente which
must be used purely in Lension, When supject bo
soncenbrated loads, 2 cavie’s shape corgiste oF
straanb-line seqments, Under 2 uniformly
distrivuted load, b will bake on the shape +f an
mverted arch, A NET 1 2 three-dimensiomal
surface made vp of 3 sories of croesed ovrved
cabige.

The thun eheet maberial may be eué;wnded or
sbretched bebween posts, or be supported by
B pressure.

Dopble Membrane System
Air-imkisted

Prepmatic Ghruchurs:
presupporbed

A e e . AT e e

MEMBRANES are sloe flexible etructural elemento. :
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FOUNDATION SYSTEMS |92

The foundation system for a bullding— e substruchure— 15 the
oritical link in $he bransmission of building loade down to the
ground, Bearing directly on the soll, the oundation system must
distribute vertical loads oo that settlement of 3 building 1o either
negligible or uniform under all parts of 2 bulding, It must zleo
anohor the bullding’s euperstructure aganst wplifting and racking
due o wind or earthauske forces. The most critical $ackor in
aebermining the foundation sysbem of 2 huilding 16 the type and
bearmg capacity of the eodl 4o which the building loads are
distmbuted,

Foundation eystems are presented in bhree cabeqories according to
the geometrio anzlogies of point, line, and plane,” Each tyve of
foundation system described n this chapber can support cerbam wall
and floor gystems, Just 2o the ty:e: of foundation system veed 12
requlated by the soll and topography of the building sibe, the chorce
deo affects the potential form o the superstructure,




7.2 FOUNDATION SYSTEMS

The foundabion aystem 15 bhat part oF 2 building’s substructure
which tranemibe the buildings ioads down to the supporting sol.
These loads welude the dead load of the bulding’s weisht 2nd the
Ine load of ke ocoupante and conbente, A foundabion system

i T may 6o have to reawt ground preseure ae well 29 anchet the

M substructure butlding’s superstructure againet vplifs or racking dve to
o ( : Isteral wind or earthgvake forces.
. Footing :

TYPES OF FOUNDATION SYSTEMS

éuyerotruatur&

T A foundation system bypeally consiote of columne, pers, of
Colpmn or walle which rest on fostings, These footings are the widened
wll load parte oF the foundabion which rest divectly on the eoll. They

\
ﬁ are opread in order Yo dishripube their loads over 2 wide
eoting |
‘ U@Iéﬁr‘@ Eﬁl '

enough ares that the s0lls bearing capacity 16 not exceeded.
n

o

Forbings should always rest on undisturbed ol When thie 1o
not poosible, concrebe or 3 gpecially engineered ahd compacked

e, - ' bl should Ve veed to make up the extra depth. Aveid bearing on
e =, unebable o oraaric el wet clays, or oh grouna with poor
=7 L drainaqe,
Bl e :
] b _5‘& ' When the ool underlying 2 foundation eysbem 16 net adequabe
FOT Sldin Yo support the bulding’s loads, column-like piles are used to
? penetrate down to o more suikable bearing stratum 2% rock

ov denoe 2ande and gravele, Piles can sleo e supported by
bhe Fricbional resistance developed between vhe pile surface?
and the svrrovnding eotl,

Spread focbings are ugua“j/ of plain or renforced conorebe
while piiee may be of wosd, abeel, yian cancreve, or
reinforced corcrebe, These vasic tyves of foundaton
systeme are Aisovssed further o B4 and 2.5,

Averburning

FOOTING DIZE

smoe fookings for residentisl and obher light consbruction
transmit relatively light loade, thew size can vsually be

—iyT T e— psbimated by the following when they bear on etable soil.
L'1 For foundation walle: Width (W) = Zx thickness of foundation wall
Thickness (T) = bhickness oF foundabion wall
}.—
L . For columne and pers: A= /5, where
, A= homzontal bearing surface of footing
W= 2T P = colomn load in pounds
Longitud izl 5 = soll bearing capacity in |bo./6.F.
shrinkage N
resmfrreement When bearing on poor woil or designing for feavy lozde or sloping

sibes, oot samples shouid be vested and an engincering
anlysis made bo debermmme the type and size oF founastion
system that 1o required. Camsuly 3 sbructoral engineer,

[t
/-»\:\e_m_f.___‘;___i_f_ Y min.

Gteel veinforcement 18 Yequires when foetina
projects more than half of foondsbion wal
Ehickness and becomes subject o bending.




BUILDING SETTLEMENT

A6 3 building bears dewn on the supporting sal, some
settlement 16 to be expected, A properly esigned and
consbructed foundation system should mikimize ths
setblement or make nealigible, Whatever setblement
doee ocour should Ve equal under 4l parte sf 2 buiiding.
The 1o gccomplished by iaying out and proporkining the
foundation oupperve oo that they tranemit an equal ipad
per unib ared to the sal, Uneven or Jifferent sl soktlement
con cause 3 building to shiFt out of plumb and cracks bo
sctut in 1o foundabion, sbruckure, or fimshes, If exbreme,
Afferential sebblement con reoplt 1n the fatlure o 2
building’s structura) imbegrity,

seftlement 1o due bimarily £2 2 reduction in the velume

o yods in the sall, This reduchion 1o slight and occurs
rather quickly 35 loade are applied m dense, granylat

golls. On clays, settlement can pe greater siice elay has

3 reistively large percentage of vods, Conselidstion #F

clay can slso be conbinvove sver 2 long period of time, since
ary Water present cannob paes bhwugg the clay easily,
Thouah not ae commen, the |aberal digplacement of zoif
embankments or sdjacent bo excovetions can gleo cavse
settlement to acour,

WATER

Ground water can viace pressyres on and pensbrate
foundation walle and ground elave velow grade, especiaily
i they lie below a site’s water bable. Foundabiom walle
eviclosing basement spaces should be waberprosfed and
7 perimeter drainage system used bo collect and Ayert
waker away from bhe foundztim, In cohesive seils,
qrouna water can Zlso rise throvgh capillary action and
penetrate 2 buildings ground slab or grawl space,
Capllarity can be controlled with 2 combination of
granvisr base matemals and vagper bavmers,

Surface water shovld be dramed away from a bulding
bsing provective slopes: % % mmmuni for 4rasay or
planted areze and 1% for paved surfaces,

FRosT

Since waber oxpands upen freezing, ground neaving
can occur 35 soll moisture Freezes wi cold weabher
Te mnimize the effect oF thie frost action on 2
tovndation, faokings ohavld be vlaced velow the
deepeat frast penctratin expscted ot the building
#1%e, Sinece Giiig frosting varies from region to region,
it depth shovld Ve verified when 2 ovecific sibe 1o
selected. |n addvbion, fookings should nob e placed on
trozen qround, As the Frozen sl thawe under the
pressure of the building isad, exceso water can cavee
the soil 0 lose much of 1te pearing capacity,

=
eD e

R AR T
Bettlement 16 dve to compression o
supporting ol resulting from 2
reduction in the voluine of its voids,

Protective slope.
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f (G aved] bagkfill

Dram tile or pyre
(56 8,20)
Vapor barrier

Granular base course

Aversge depth
of frost for
sibe’s pegion




% &| TYPES OF FOUNDATION SYSTEMS

T o s s T i, o]

N U%iwr o f‘?ﬂfff?fi' Load- bearing) wall—"""

Renforced ¢h T |

concrebe, masonty, =

or treatud wood pio N \ / column toad -

support beams _ . !

sbove. or ov r.adfp-/ b ~Reinforced goncrete
I i s / Arade pedm|with

l6olated footings
distribube pler
losds o sott

inbeqral )

ey cap~,

rewmtereed wm

pile cap disbribubes
colomn load o
piies

Catesph may extend down through
unsabwtactery ool W0 2 euibable
bearing stratum

FIER FOUNDATIONS

T

hd

FiLE FOUNDATIONS

G

« When large buildings ganarzbé loade
which excesd the eoll’s pearing capacity,
piles are veed v penctrate down tv 2

- A arid oF wolated piers and footing
can be vsed n residential and light
conetruction to elevabe the super-

structure bove the ground plane. more sutbable bearing stratum,
- Piers can extend up and serve 3o columns « Piles are typically driven closely
for khe superstructure, together in clusters, each of which
« Fisor planes elevated sbove grade shovld 16 joined at the bop by a remforced
be inguisted. i - conorete plle cap. ————_ mpsmsmssmsa
« Piles may be end-bearing or BR '“*“‘|’““l
« Piexs can alee be used to provide pont be aupported by the fmotional
supparts for qrade besme. g raalmtanw oF the surrevnding ”’I L
& GoH, i
» When carrying heavy losde, § 3 o 4k
" per or column footinge can 5 3 > Piles may be of treated = 1 5
be comimed into 2 sbmp = E: bimber, bub for large buildnge, LR W 1%
feoting which acte as 2 & & obesl H-sections, concrete iy (i
conkinuovs veam. L filled pipes, or precast = uﬁ“"’.lb"“
< A combined footing 15 also N reinforced or presyressed 3
voed to tie twe columne n conarebe are more common. 3
togekher when one of the &
columns must kot 2 Caeoone are simiar to

piies 1 function but they
coneigt: of plain or
remforced concrete which
1% ebecast inte drilled
holee,

me&rb\l}{ ime. \

®@ H 0 © 8 G

woed  ebeel concrete

AT A e
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B

Reinforced
conicrets or
masohry
fpundstion
wall

o1l pressurs

Conbinysue
sbrip fasting
distribubze wall lpad
bp soll

WALL FOUNDATIONS

Congrete % < NP NP

ih,

ground - supporbed e, oL N
slab g=—— P

ihbegral

grade beam
supporied by |
plers or ples—e:

Thickened edges to carry
: wall 124d svibable for
warm climates

(PP, ¥

Ny

NS
\
3

ericlooing 3 k’aaamen 5L

» Foundstion walle
gpase 2t 39 retaining walle T
and muat e aple to resist
gail pressure,

* A rigid floor plane
and basement
slab can provide
laberal support,

* Waterprosting of
basement walle and a N
drain file system are required T
whete qrovnd waber exisbs

* Bagament slabs znd craw! spaces
require v.afar barriers tp conbrel
Yagsage of ground masture,

s Crawl epices algo requires
ventilabion,

e ——
N
%
“
Y
Y

A\

LAY

“ In sloping sites, stepped
foabmge e necessary bo
mairtain the required
fosting depbh velow grade
a6 Al poinks around a
':ml{dmg.

* When 2 concrete I AN
grovnd glay 16 built NS
independent o 3 building's
foundation, it requires sly 2 stavle,
compact bed for support.

« In climates where libtle or ne grovnd
freot seccurs, 2 ground - supporbed siab
can be thickened to carry wali and
selvmrn loads,

* When wde colvmn faotings are required
90 36 108 b0 exceed 4 ool’s bearing capacity,
b may be more efficient and coonomical
to jomn them mto 2 mat foundation,

* A mat foundation 16 3 thick, reinforced
slab that acts 2 2 single faoting for an
entive building, Ib 15 designed a5 an
inbegral sbructural umb with the
superstructure oapable of transmitting
l02d% to the foundation sal under the
enbire area of the slab,




%.6] PIER FOUNDATIONS : WOOD

Jovgts may bear on and
L cankiiever beyond beams ot

/ Ve Framed inke keams

()

Wood prer foundations elevabe timber
shruckures above the ground plane, require §
mimmal excavabion, and preserve the i
natural features and exieting drainage :
p
H

i
patverns of 2 otbe. They are parbicvlarly .
voeful when bullding on ebeey slopes and m SN
areas subject b periodic Flooding or high Ny
wWinds, .

Wood piere can be exvended do support the
ropk and form z ghructure more regiwtant to
[aberal wind and seiemic loads, These poles or
posts are vouslly laid sut slong 2 grid
defined by the beam and joieb framing
pattern. Their spacing determines both
the beam and joist spans and the verbics!

ioade they must ewb

Folew or poste may continue
up Yo carry verbical loade oF
the superebructure or

berminate ot bhe first floor
and euppert conventionsl
platform constraction

”,0#)
¢ N

Wood should be pressure-breabed witvh
preservabives to resiet nsecke and decay.
See 2.5,

Prover embedment, backfilling, and beam
connections are requived for the sbabiliby
oF yole strugtures.

26 on rocky slopes, stes! rod crossbracing with
turnbuckles or ohear walle of convrete or

masonry cah be voed 4o provide |aversl srabiity,

. Mbtmeb canbilevere to Wt of the back span
5 '
W),

SRR fmarsion.

When adequate embedment 16 not possible, puch




=
Dol

Nebeting improves
pearmg for beams and
provides better contact
with revnd poles, Thie
nobehing 16 sometimes
veferred fo 2o dapping

Al freld notching, ;
cuks and dilled holes |
should be brested 4

Blocking can be L
with preservatives,

used +7 1 prove
bearing in hev of
r‘wfchmg.

Spaced beams are through-botbed %o the oides oF bhe
sUpporiing yoots or poles, winch can then continue up to
verve 36 the losd-bearing frame for the superstructure.

CONNELTIOND

?:“"Mw?aatcm' polgs ———3
Pepth of empedment
depends on type of |
soil, deqree o grond |

built up
beam

Gusset ]

When piere beprnate
at the first tloor, beams
can bear directly on the
plere and be zecured
with wosd or metal
quagets.,

A sptked grid connector mith 2 single

bolt can provide betber load-bearing valves
Yhan 2 nobched, beolbed connection,

4

élﬂf’&, and seismic Grade A ‘
2o¥1 £, g N -

7 _‘!h .-
e .Tfff% lm&’; Conorebs or . B
2 soil - cement sl

£ B back il used 2 I

i La@ bolbe Ontetsey eiayg@ e :-‘ :

e fof anchorage — with sverage or _

2% ‘.J_;:\wfamrsd backfll

below sverane L
6o\l ——————A s

. -
froot ’W/_’l o sand, gravel, [0 . B
Size oF Fﬂa{?mg " § A ., ot crushed f’&&kw’l‘.;‘__j - .A;. ‘ A
deyends on poler e :-'-\‘55’1?(5@ or galv. oo 2
spacing, load, and 7 . meta strape [ i'~e" m, l
Lype of so1l, Tor better '

anchorige
FOOTINGS: CONCRETE FAD CONCRETE COLLAR CONC, BACKFILL

Folew are set in holes dug by hand o by 2 power auger,
Coterete pade or collars Increase the poles’ contact with
the 2ol and disvribute their loade over 3 larger srea.

Foles can sléo be driven a5 end- or
Friction-vesring piles, When used in
thie manner;, conslib sn engineer.




PIER FOUNDATIONS: CONCRETE

Woed or steel
Jowst Hloor system
Bee 4.4, 404,

M Fierse may support >
first Floor beams (X
or

colvmne which carry
the vertical loade of

the superetructure M N
Lo
: i
L1
3
. W I
o0 A
LAA
(R ; W e
b l ; 9}4 L7 /J
N 0 e

Eheel connectore required to support and
ancher wood or eteel sbructural membere
to concrete prers,

Conorete piere, like woad plere, dovate

3 puilding’s superstructure above the grovnd
pisne wibh mimmal deturbance o the orte.
They can be vsed 3¢ the foundation for small,
liuhtweight bulldings or post-and-beam
shructures, especially when building on 2
slope.

e e ——

Reinfpreed concrete pler and
footing - extend down to below
$roet fine

,_
A
e
ot
\ e
A,
e

A

g

N
LN s

/
/

Concrebe pers are usvally jaid outr along 2
and defined by vhe beam and josk framing
yatbern, Their spacing determines bobh
the beam and joot epane and the loade
they must suppork

L,

t

ks

P— &~

|

|
S S R S

@ Max. unsupyorted hoght =
10 x rmn, width of pier

@) Insuiabe firet Floor according to loca)
climatie condibionse

(@ Brace strucbure bor [aberal stability

-~
E
4

|

|
|

B0 SR WP G-
I

-

RS S

6 Pl
Limd cantilevers to Wa o the Vack eyan./




Sieel beam support
and ancher

Wozd beam

Rem, concrete
pler - 10" 10" min, ~—3

CONCRETE FIER CONNECTIONS

A

\\\
~ o~

. R
Wood peet oP~I>._
~

~

column RN
~ N
\
~.

~
~

&teg! posts or R

5" 0 arade min
reseminy

column Yase
'—\ X
r

Building code may
require 1" standoff
hewghts abeve cone.

- when exposed o
weather,

29
o) et
Steel column ——— 5
w/ welded baee
{ platie oct on leveling T
L~ plate or nuts il SN
RN Ty s
~ N 29y NN
ty N k\‘\ \§§ hRN
1y Ry \\\\ >
: ! \::§:\\ \§:\
L L N
Nen- shrinking RN
4~ grovt T

P

A

A
s
e N

Anchor bolte M_._;.,

'

: 3
Y1 <
I8

5" min, sidecover—

N

NA\Festing width and depti
‘ Aepends on pier load and
bearing capacity o sol,

¥ See 5.44 for vemtsrced
conerete columns,

J

Py

o

vt Ny
Fiber forms o Clay bile o

concrete pipe
sLeftin place ™
2 finish

* Smgeth or
spira| pattern
finieh

» Dioposable

CONCRETE PIER FORMWORK

o Woad formwork

F 541-‘2?"9 a
rectanguiar
agctisn

o Bpusable

o A variety of propristary post bases and beam anchers
are avallable, Consulb manufacburer for inskallabion
detals and allowable loads,

o Post and peam connecters can ziso be shop
fabrieated bo sub specific desgn condibions,

® Connectors should be galvanized or plated to resst
corresion when exposed to weather,

STEEL CONNECTORS




FOUNDATION WALLS: CONCRETE BLOCK |

)l’ P
T pxend wall 3t least 6" sbeve finieh grade i
e when supperting 2 wood gtruchure P
- v -
/’VZ"JP snchor volbe should e embedded b, Wood or sbeel ///;/z g
lgast 18" mte unrenforced grouted masamty beam ,—\w///,//ﬁ
or 71 inte reintorced masonvy; 4F3ce ng ,/ﬁ/” ///
G more than ¢' ac e T & i Wood ot
ot T
= g ohecl
7 G T Linkel over windew 727" o7 column
- NG \ . -
N N ~E 2 and aser openings - s& 578
el N i
O i/ﬁj%&“‘ N\ ’f\l\“‘ . L
%\\:f SR TSI ) A 4 /"“'5 ngrﬁms%//
s sir e oo //;/ e
. x N A o 1Y s
! ?orbwd\ R ﬁét" g \L'“':: . "li?; LoUrse and
t o i "‘\‘ R i e
Cf‘:;iz: S ‘::..@E g \”“‘QL\ [~ celle ot concrete Hlocke
F ' S R:ﬁ!é% Ny i conbain reinforcms bars,
. - Ny | : ¥ | . N ~
Waterprootng BN 1 N ledger belbe and other inserts
At GRS N must be Filked wibh arovt
Dramnase qs “‘Q N SN
emPrane :~:3: 5 ~
N bty L : -
e, U
avric. o N _ ;
S 2

Congrete

aravel backhll S
arovnd slak

X
Ry

4
€1

4% dran tile 1214 w

/
open joinbe or _/

r&r%érab&d pipes

gy o
Foobing drawns ave reguired o @L /2" expansion b,

channe! ground waber awzy and

RocReint, conorete
redvce hydrostabic preseure on SxeReinf, conoret

S foobing
~ -

foundation, See 8.20. NN
~ o~
* Conbrel Jointd nat DR
recommended for masonry DR
basement walls to aveid S0

water leskage probleme

FOUNDATION WALL SYSTEMS e Thickness znd rewnforcement of foundztion wall 2nd the size of 105 footing are
Aevermned by

L Building load and digtribution pattern

2. Type and besring capacily of 501l

3, Laberal laading from goll and grovnd waber .

4, Laveral bracing provided by basement ground 412b and firet Hoor sysbem.

e Presence of qround waber requires waterproofing s fundation walls ard
st aliation of fosting drang,
o Provide rough spenings tor windows and doors 25 well as pipe sleeves for
waber, sewer, 425, ol and clectrics! lines.
¢ Type of Floor and wall sysbems beiny cupported will debermme the top
ge condibion.

The form and support pattern of bhe foundation wall sysbem shovld respend to the form of the super-
sbruckure a5 well ae to the building arte’s eoll and topographic conditione.

S Utmiscsnmr



SITECAST CONCRETE | & .11

-~
Embed Vo't ancher boite at least P
7tinto concrete and cpace no more /,;/ e
than &' g, L2 T
-~ fa/{\,//
-~ e
Cone. formwork T ]
o //
///:/,./

-

-~
Lintel for window or 227
- -~
doar spenings e

Peam pocket -—/é;ea 4’.‘/7, 4,16,
e -

Pt -
-~ -

5" wun. thickness for
foundabion and Vasement
WHHQ \\\_

Cone. ground slak

Yo expaney
* Waterproofing and
footing drain clements
slnlar bo thooe shown
on 310,
D
<" Reln. conerete fpoting
~
\\\\ \\:\\
\\\ A \:\‘\
~. ~ \.._\
§ \\\ :\\-\\
~ ~
\\
=

CONGRETE BLOCK FOUNDATION WALLS

o Ne formwork required; ubilize essily handled emall unibs; less crection bime bhan for sibecest concrobe walls

o Since concrete Ylock 1o 2 modvlar material, 3ll majer Aimensions (lengbhs, heights, otfasts, wall spenngs)
shovld be madviar to minimize cvtting of block,

o Congrete plock walls zre suscepbivle to Afferentizl setblement and cracking.

o See 5,22, %31,

SITECAST CONCRETE FOUNDATION WALLS

¢ Formwork and access to place concrete required
¢ Generslly stronger bub more expensive than concrete block foundatime
o Moduiar dimensioning not necsssary uniess required 7y superstructure above




FOUNDATION WALLS: WOOD

Treated wood %

strip to provect A

Giops V2" per foo

3
ESrp

T
ST
STIGILS

&-mil polyethylen
lay 6" and geal wf
2dhesive

Gravel backfl!

for drainage —

4% drawn bile or
verforated pipe

All wood used to fabricate foundation
sysbem must be preservabive pressure -
breated wood and presevre-breated
plywood, approvesd for around conbact voe

ol

Ry

e~

Upper top plate field-applied 1o
tie wall secbions fogether - sHfect
Joints from thoes of lower top plate

Ineuiation, vaprrldvemer,
and wall finet 2o required

e Ve or Bhucker

o 16" 0.

o ool

all Freld cubs shovld ve treated with the
same preservative.

vower Loy ylate
end-naled to studs

treated plywond

e V2" Joteits b e

Cone. Siab
cavlked T~ . If

e 92X shude @ 12"

x(2) focting p

- @Width depends on frundation |

“~. wall load and vearing capacity
I

Gravel base > _

inberior bearing
wall

Pouble brbtom
piates fo extend
aove oy of
slab

e

ﬁ....._.‘....______.mm

Woor FOUNDATION WALLS

o Wood Foundabion sysbems can be used for bobh bagement

and crawl gpace construction.

o Foundstion wall sections may be factory fabrcated or

built on sibe ; offers redvced erectim time.

o Eovndation walle supporbing 3 first floor beam shovid be designed
to carry the beam's concentraved load, and distribvte b 0 that
the aliowable bearing capacity of the gravel base and enl 16

net exceeded.

o A sump may be reduired o ensire foundation drainsge.

Rt o s




CONCRETE BLocKk

Untreated wood shovld be located
no closer than 6" o grade

Expssed conc. block apeve grade

FOUNDATION WALL SECTION: SITECAST CONCRETE AND

.

WALL &YsTEM
FLOOR SraTEM

g
= Brsibive

i
<}—_2=. == == |3teral,
X

archorage required to recist
wplift, and racking forces-see 5,14

I

Slope fin, grade away From sbrvcture
2" per S0t mn,

parged W cement plaster, if desired \_j

T‘

e ————— Ell calle 1n top course of cone, biock
walls with cement grovt s for renfarced

membrane w/
fileer fabric

4% & dram tile or
perforated ppe

otze of footing depende

on found sbion wall sad 2nd
2llowable bearing capacity
¢F sl

cone, masonry walls, see
e 7
- St
N :
7 RN \>§\4§ vrevent cracking. :;é
cement plaster dampproofing E 2
over conc. plock walls v i S
See B0 far waterprarfing, N j 2
> 7 % ; T 2" i, bhuickness b concrete 3
w , fondsbion walle; sse 5.45 &
L] I <
LV
- } Rt Far ingulabion aptions, see #.. 2
L | . =
, 2 H i
EXCAVABIIN (1N e Ny o o ey ! S 5
Backbill W/ gravel or U\ | a
Use 3 drainage 5 | £
[

Lack wall 4o faoting wikh 3 kay or
remntorcing steel dowele

12" exp. jt. wf fibrove Hlior
A'min, conorete ground siab-ece 5,1

o
ke ——.W__*...__a__-_._n_..__a__._ﬁ.a__.._\_-w%_a_—.—-—-——
R R g e T
PR R 0% St Eo i g1 P S
[ R SR MO el M R A
2/ s

6-mil polyethylene vapsr barrior
4" %5 6" granolar base covrse
Layer oF 530d 4o prevent bonding

FOUNDATION WALL SECTION

Srbuations shown on the and pages 3,14-3.17
are spplicavie to bovh eitecast congrete and concrete
vlock walls,
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FOUNDATION WALL » FLOOR 9YSTEM CONNECTIONS

e Shud wall

Sheel abtachments are vesd
tp tie wall and Floer traming
te foundation when

reststance to wind )
and seisric loads 7
1 required —

]
t
: Header

—
[—Waaé jorst Floer aystem

Treabed May be sel bk
sl te allow wall
=

?5;: on Ezg‘ﬁi:gw?{:h ™ k‘:’reztad zx woed aill

V% ] ;
é'nllricéizr‘ ! fourdabion wall | 2 Gont, mebal shield required
and ieveled f\ 2"k anchor bolte ; In areas eubject to termibe
w/ &hime Y emvedded a2k least T¥ i infestation

in congrete and remforeed
mawonry wallss in vnreinforced
masonty, embed 2% least 15
nto cement grovt filled celie;
opace ro more bhan 6'0.0.;

Gee 2loo 4.6

Woob J015Te SET ON FOUNDATION WALL

Metal strap Sise
@4 a0, or every
faurth Jowt
to ancher
flaor framing
o wall

Weld each joiet o ohee!
base plabe ancheored te
reinf. concrete wall or,
In biock wallg, o 2
contmuave bond

feam

R

| t—— Addibienal Phickness
reauired for masonry veneer

walls

foundation may conbinve up

[— Masonry or concrete
I 25 exberior wall abwve grade

| —Wood oioh Floor oysbe
_‘M{L_‘ [ Jﬂi@ aor @y‘? n

Firecvb ends

A
: f'\’j Jorghs may ale rest on Ax
" ledger bolbed Yo wali, ghiminating
heed for bearing recesses

3" mmn, bearing

Masonry or corcrete
" foundation may conbinve vp
1 39 exterior wall sove grade
1

| —Open-web jost Hloor qystem

==t ) See

TNAN

4" wn, earing for regular
Jorstes G, for longepar
Jorets
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e e ey i

INTERIOR COLUMN » BEAM SUPPORTS

D15

Provide V2" air space on
eides and ends of beam upless
treated wopd 15 veed

Addbignal gpace i

may be requirad
for construstis “’?

eLEss

Y

X7

2" min, besring
for beams
sUpporbed on
conorete ar
magonry

BEAM FOOKET

Facters fo congider:
» Required pearing area
o Max, allowable stress
bor foundation wall mab']
* Modviar Aimensisning f
wall 15 of umt masonry

o Relationahip between sup

o veam and Lop of 51l
o Motsture pretection ab
beam ends

~Line w/

i metal sheld n

5 Lermite infested
L Arede

e Thicken watl b form
F  additional

| piia
| PeBring 15 required

Relationshiz of top oF
beam to top of sill depend
on how beam supperts
Hoor o185

Wead or stesl|beam

check min. cizarance rea, .

Fheel ppe i
or lally P
eatump ——: 1

Solid or

1
B

F/Z
H 1T L
k\\ v

wood beam

Woop rost

buite-up

Wood pogt —-i>

Ghee] post
baser —— ]

2" projection above
floor may be
required in areas
efxwéeé to

waber oplash

LT cone, atap

2f grovt

CoLUMN BASE FooTINGS
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FOUNDATION WALLS?

CRAWL SPACE CONDITION

By 24" gecese to
i - ctawl space required | .
L Stud wall Flosr jo16t5 may ghud wall
i ' bear an or Frame Floor system
Flasr eystem nbe girder; sce 4p
‘ Y "1 . 4 ; !
Condibions T T 7 P =
simiiar . ; i o ]
Vasement A i !
foundation I ]
R —l ‘A‘_.*,};.:Au
i { . i je—Reint, concrete
Venbiiabion required; : ! g ot | qrade beam
see D27 j RS el gparming between
= N '\ D Ay F 6
| X 3 Z \/\‘//’ B cone, piere
o Gibecast conerebe %‘ e e
or concrete block = (j B NEN \%/3;\\ G y@
""""" - 5y obed! dowels o |
NI ¥ R 32 ; bie grade beam |
%\\\\ QA 2 > ! NS §§ ‘ to piere |
1 -
! ! £ = ]
T T i il Tes§ Elared bottom
Place below bemmm o e - for bearing ae
frost line and on required
undreturbed ool
PERIMETER WALL FOUNDATION INTERIOR PIER
N s
2 x Forting width =
winimym
3! mp,
| B 1
P G ; /_4,’/ .
3 2, N
= =y N S
“’"XD/:{Z__ {o. RO
@g_ ' m],_ -I// A B0 pogk ‘
Coclow Ground surface ahovld not e Mambain thicknese of footing (T)
Froot line encroach on pearing prism it vertiesl step

#F a2l or rock.

FOOTINGS ON SLOFING GROUND

e Verdical ster (H) should be leos
than half of L and limited to
2" where possibie

e Use medvlar dimensions for
conerebe plock walle

STEPPED EOOTINGS

R e




OPENINGS IN FOUNDATION WALLS

I

2" mun, Vearing - Fill cells of cone.
bleck faezrmg )
W cement 4rout

Weod sbud wal!

v

;

-

7
_}?<

LINTEL OPTIONS

P

Longrets
bioek sl

SILL OPTIONS

Precast lntaj;ral
cone. sl
@ Casb-in-place concrete

or concrete block

o window manvfachurer.
@ Corrugsted

sbeel section wall spen mge.

1
}
AL

[

o .
“ .

UL

I

]

Glove 4l
i::Eram

]
H

N \ ‘ \mw& header
ol I can epan vy to
\ § "3\ \ 4 F supporiin
\ ~ Y \ wood sbud wall
; \g —E\ ~~Nete increass

\ 2ls m opening ht,

als (L
\§3§\ 5 Reinf cone. Precast Woed jor6t
< Ylock bond retnf cong. conetruction
3 beam o linbel  linbel

W

Window vmits

Verify rough opening requirements wish door

See 5.24 for move information m concreve ook




% A8| CONCRETE GROUND SLABS

: o 4" min. slab thicknese ‘

P —— o Should rest on etable, compacked sol wibh
ne eraznic matber ‘

e Does Not carry any svperstructore loads

Slak

e — . Rs:r;for;oai hwvbh [ew: mesh :;brlc}‘:zghmh
controle thermal obresses, shrinkage
\edizkion joinb> L3 cracking, and shight AlFf'w;n{‘,mi maovement:
Independent foundation it bhe g2 ped
GROUND - SUPPORTED SLAD

© Usged over proviem sole

» Stppctural remfercement enables 4lab o

act 26 3 menohibhic umt with foundabion

= Superstricbire loade are dwtributed over
Zlab 1o an H enbire slab ares

inbegral park of « Requiree enqineering analysis and design

fovndation

STRUCTURALLY- REINFORCED SLAPG

(1) leelztion or expangign Jeinte allow
movement 2 scour between the olab
and 2djoning parke of the building,

(Z) control jombe mduce the cracking that
may resuit from tens)le stresses to
scovr #long predetermined lines, opace

X, contrel joinbe in exposed concrete 18! o
20!, or whereyer required Yo irreak an
l Irreauiar slak ehape inbe square or
sm‘:anﬂular soctions

/é '
il @ Congtruction jointe pronde 7 place for

. sonstrych o to atop and then conbinve
S # 2 later bime. These jombs, which dleo
serve ae 16olabion or control Joinbe, can
. ve keyed ov doweled to prevent verticzl
vapor barrier Aitterential movement o adjeining
4lab sectione,

TYPES OF JOINTS

(Gam prched

gravel base CoUrsE R

PR v v
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. | CONCRETE GROUND SLABS: FOUNDATION AND WALL SYSTEM CONNECTIONS A9

: Extetior magonry wall————uo;

g V2! exp. jb. w/ filier shinp b sealer N ’

2 4" ground- oupparted L

;%‘ concrete olab 1 e

| J— o e e ] . Gl0P0 Fitish Arades

¢ I ST R RN S L o away from strusture

| R A SRR R

| D R R

7

Rigid perimeber mev?zﬁmn-u——-mat: _
Foundation wall thickness — 1 L

An independent farbing 16 vsed when the

vearing partibion carries 3 heavy or Zimg 2o for masonry wall |
concentrated load. el ’
INDEPENDENT FOOTING MASONRY WALL
AR !
L. R Weor 2bud wall | eBxt. wall sheathing
£5 5 oor finied
=55 I
?\?" ° T‘ 8" min
| T
_mb\ i

b &igid Foam

d Sibscasgt concrete or E inoulabion extends
conc. k. faond ation wall —— L down From wall
INTEGRAL FOOTING WoOD STUD WALL | frame shove

The sial under 2 bearing !
partibion can be thickened to !
serve o a Taobting, Width and |
depbh of Faa*bmg depende on :
wall thickness and [oad, and , i
the soll condibion, T T A e e L e T

Lo
‘o

S E

Pesian o cone, slab and sy
grade beam depends on

sUperstryctire load and

S o gt

2ol condibione, r- ' 1
i 1]
| }
i
GRADE BEAM | |
i -
-
I E
} Y
o R S TN T R M Sasee r.:lL /

For warm climatee where
soil condibione permit

THICKENED EDGE SLAR




.20 | CONCRETE GROUND SLABS FLoor conpiTions

Vaper barrier prevents groumd masture from
penetrating slab; may ve etvher o-ml poly-
ethyiene sheet or glase fiber reinferced
water proofing yaper.

A, cone. e:i:ilaf‘;

Gravel base covrge limibed capillamby
prevente ground water to rive Shrovgh slab
beds 4" to 6" doep.

compacted fill mereases ol sbabiiby,
lsadipearmg capacity, and resistance o
water penebration,

THE SLAE PED

ﬁ%
" - B L
Sawn Joints  Vg'premolded  Keyed control |
£l w/ gtrp ingerted  Joint; prevent
Jomk sealer  when concrete  adhesion by
Iz cast applying cvring
compaund to
one side pefore
ether side 12
CONTROL JOINT TYFPES cast
%

7 - F
C Welded wire fabric A Qiaar—/

For olab openings T 1 ]
less than 12 : , :
extend second |ayer —| '
o wire mesh rein- [::[
forcement 2' on

2ll sides of opening

WIRE MESH REINFORCEMENT

Max. #lab Amenewn | Wire spacly | Wire gaqe
(feet) (nehes) ~ | (numiger)
be to 46 & x & 19/10
45 to oo o X & e/t
s0 te TE 6X & é/'e

Flashing r‘e:qurr&& whsn
2djoining waod frame
construction

Slope WY1t min,

mw \.
l Dowels to hie slab b NS

| |+ foundabien wall

e Thicken fovndation wall
for addrtional bearing,
if required

|
1
|
1
1

EXTERIOR 2LAE

Chamber ar radivs

edge T —
Nosing . /'/
bar ; -
vzt exp. . - K
- £ mn,
_\ P
i il
Costed bowel
o prevent verbical st
SLAR STEPS
| 20 , zlo | 20
<"y | |
i
T e
—

When depression s greaber than 14" extend
wire mesh remforcement 2' on both sides A
thickened slab.

SLAB DEPRESSIONS

g ver
2 i, oo *‘l

= J ~ B - M+ B + I ~ S + B < [ ) o] (]

Provide for movement where pipee pass
through conetrvction jointe,

EMPBEDDED HEATING FIFES

| 2% mun, eaver—— l

“@Q"mm. __\"'—“

HEATING PUCTS
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Floor systems are 2 bullding’s primary homzont )
planes which must eagmrb both live loads— people,
furnishings, and movable equipment—and dead |pads —
the weight of the floor construction iself Floor
systems must Lranefer their loz2ds horzontally
across epace Yo eibther beams and columns or £o
bearing walle, Rigid wall planes can alss serve o
norizontal diaphragme which ack 34 thin, wide beameo
panning between shear wall ylanes,

A floor system may be composed of 2 series o linear
beams ard piste wverlaid with 2 plane of oheathing
or decking, or 1 may consist of 3 near hemogeneous
slab of reinforced concrete. The depth of 3 Floor
system 1o directly related 4o the size 2nd proporbion
of the structurd] bays & must opan and the
obrength of vhe materiale ueed, The size and place-
ment of any cantilevers and gpenings within the
floor plane ‘shovld leo be considered n the lavout o
3 Hoor system’s structural supports, A floor Bystem’s
edae conditions and connections o supporting
faundation ard wall systems affect both 5 building’s
sbructural inbegrity and e physical appesrance

since 1t must safely support moying loade, 2 floor
syatem should be relatively otiff while mamtainn
s elasticiby, Due o the debrimental effects that
excessive deflection and vibration would have on
finish flooring znd celling matemale, 2o well 2
concern for Wuman comfirt, deflectiom rather bhisn
vending becomes the criticsl controlling factor,

The de:p‘;h of the Hoor construction and the cavities
within 1t should be considered F b 12 Hecessary to
accommedate runs sF mechanicsl o electrica
lnee within the floor system, For Hoor oteme
vebween living spacee Stacked pne zbove ansther,
a1 2adibional Factor 45 consider 1o the blockage oF
bdoh airborne and struckyre-borne sound,

Except tor exterior decke, 3 building’s Floor systems
are normzlly nst exposed to weather oince they 2il
muat oupport traffic, however, durability, resiobance.
b0 wear, and maintensnce requirements are factors
to consider m the selection oF 2 floor finish snd
bhe system required to suppart it




COMPARATIVE FLOOR SYSTEMOS

Woad 106t system Wood piank and beam

* Relatwely small jost members
slosely spaced

v Joists supported by cither
beams s walis

o Larger beams epaced further
apart and epanned with structural
planking or decking

e Beams supported by qirders,
posts, or walls

Woad joust floor eystem

[

¢

Wood plank and beam aystem

&

Relatwely ohort spsns for
subflosring, underiayment, and
apphied cetling

Flexible i form and shape

¥ underside oF construction 1o
left exposed, it 15 more difficult
o run concealed mechanical and
electricsl lines, and the
oystem |6 666 reswtant o
sound tranemiesion
Concenbrated loads and Hoor
gperinas May reqire

Woop sdditional framing

Shsel joiat Floor gystem

o Relatively short apans for
deckin

e Lndereide oF ctructure may be
et exposed, o have 2
ceihng applied

o Limted cantilever potential

Steel beam and decking eystem

o Typioally an inbegral part +f
3 Cbs& 6k&iatb:;?1 fraFm:-
sysbem

o Concentrated loads and Floer
openings may require
delblfnz‘f ‘Frsznq

Steel jost system Steel beam znd decking

e Lightqase or open-web °
Joiste closely epaced

s Joists supported by
peams or walle

Heavier beame spaced
forther gpart and spanned
with abaardwkm@ or precast
concrebe planks

® Beams supported by qirders,

STEEL columns, or wille

e Precast or caet-m-place
o Concrete Flaor systeme are classified according to the type of
gpan and the resvlting form :
- One-way and two-way 6labs
- one-way Joit slab
- Two-way wattle olab
- Twe-way flat slab
- Two-way flat plate
» Factore In gystem choce include the bype and magmibvde of
[0ad conditione, the desired floor depth, and the desired eize
and proporiton of the etruptural pays

CONCRETE
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Subfioor and underlayment
for fimeh flosring

A

T 12" 16" 24" 4, j**

Celling applied directly
te underside of Jorots or
suspended from jowts

Mechancal and eectrsal lines
normally run parallel £o joiets ; may
run perpendicvlar to snd pencbrate
Jotate under certaim conditions

Woop JoieT sYsTeM

Finioh wood Flooring over decking
reailiont bile and similar flooring require.
vnderiayment; decking may ve left

exXposed \n rovgh wne#rucb;mz

. 4 or greater [

g |

Applied ceiling optiomal;

Underside may be (eft a;paaa.d
Mechanical snd electrical lines may ke

ron within spaced beame for concealment

WoOD PLANK AND BEAM SYSTEM

concrete fll or slab ovor
steel FHoor decking ?,

1 ! ———————— e T 2 = ¢
:24'" or greaber,

dewending on Floor
load and sparming
capability of deck

Undereide of shructure may
be loft expooed, or 3 celling may
ve hung from joiete

Mechamcal and electrical lines may run
parallel or perpendicular 2 apen- web joists

STEEL JOIBT SYSTEM

Precagt conc. planke, or conc, Fill or olab
over sheel Floor decking —

%

L ) o
F o B S

Peam size and spacing

related to floor lo2d,

bear span, and spanning

capabiliby of desk

Underside of strusture may be lefy

exposed, or 3 celling may be suspended

from deck

Mechaneal and electrical livee run parallel 4o
beams, or perpendicular to mnd veneath peams;
may penctrabe beams under cerbam condibims

STEEL BEAM AND DECKING

e b s A LT 2

* See 4,3%-4.33 for overview of concrete Foor systems,
Y




Ak &) WOOD JOIST FLOOR SYSTEM

Finish Hooring over plywood or plank
subfloorings some fimoh Hooring materials
may require 3ddrbional underlayment

Jomst span

) | !
_ Cetling applied —

LB‘”’” or wall support: Awreckly to jots; Joist 2p30I04! 12" 16" or 24" ac.

12" min. bearing on weed or mebal may be qusperded Spacing 16 related to:

21 min. bearing on masshry for lowered celling -F;I:;?* desiay load for jorst

: area or conceslment 5126 and 2pan
A
o o mechanical lines e Floor atiFfnese criteria

e Dimensions and spanming
capabiiky oF aubtlasring

. A
End Joiot may be f:x://

195 ma )
dovbled ko provide /
addibionsl auppert

for end wall o Vaberal suppert required

for Jorot ende; see 4.¢

Floor projections
and openings
9ee 4,10

asonry or Wobd
steel beam stud frame

i wall
Parbibion connections
oee 49 C Joratapan o related to:
o e Floor dvgign load
) o Jowst 1z¢ pnd spacing

+ Aligwable Hoordaflection

WoOD JOI&T FLOOR SYSTEM

o Moot typical waod tloor sysbem

o Elexible in form and shave becavee of the
workability of the maverial, bhe relatwely
smzll pieces, and the variove meane of
fagtening availabie

o Fie-resistance rating depende on finish
tloor and celling materiale




WOoOD JOIST SPAN TABLE

4L .5

The Joist opan table velew 1o for preliminary sizing of members only, 1t 396umes that jai6ts Nave simple spans,
o1 b
A rulz of Shumb for eobimating loist spans : Span = 24 x |08 depth.

SIZE SPACING | SPAN A% LIMITED 2Y DEFLECTION T SPAN A% LIMITED BY B3ENDING
o N I
rominal gzi’:iﬁr”a 2= 200 000 po Ey 1200 pel [ Fi, = 400 psl
;’;f;:j‘i o 4o 60 i | o 40 60
2% G izt 2! g7l -t gl li'- g gl "
73 p-i0" 70" 25t gz 0 39 gl10"
24" T 610" 70" s-a" B.5h 7' gl
2% & 12 12-10 H-5 14 -5 - 15=~7 Z2~c
7 & 0-5 12-7 i0-10 137 -2
24 0-% 2-7 10 -4 &-1 -z 9-5
2 x 10 12 6 -1 14-% i8-2 1% - |9-7 {7-2
) 14-2 1%-2 % 10 3-8 |72 (4-a
24 i%-0 -6 1z -2 147 12-2
7 X% 1z -5 17 -4 gl -io 18- %-17 20 -%
17 17-9 15 -10 19 - 16-& 20 1710
74 -5 %=1 1% -9 1%-7 7 -0 14 - &
2 x4 12 92-7 -5 25-% 22-1 27-6 1% - 10
o 20-2 %7 724 19 -3 241 2010
% 18- 4 164 I%-5 (5 -1 iD= i7-2

* Jowet defleckion nob bo exceed I/360%h of span; stitfnese of ja16t system under stress 12 more critical than

9

its %r‘engt’n,

Generally, if she srerall construction depth 1o sccepbable, deeyer loiste svaced forsher zpart sre more
desiravle for otiffness than shallow joisbs spaced more closely bogether,
E= madulve of elastioiby s Fl = allowable unit sbress in exbreme diver bending; voth vary zccording to
species and of grade of lumber used,

BRIDEING

pridqing consiets of wood or metal
srosoiracing or fuli-depbh vlocking

vetween cach joiot ab p' imteryals,

Bridging may be required by aome
building codes F Hhe joist depih i
G oF e LiMss 146 thickness,
Hewsver, 1619 vaually asb necess ary
# the ot wnds are supported
laterally snd their top compreseim
2dde% sre restraned by the
subtlosring,

CUtS N JOIeTS

7 allew plombing and electrical lines 4o pass through
Tlogr joiste, cuts may ve made according o the

following guideline s

2% mn. to jret e-A@&—/’—\

Max, diameter= V3 jnet Agp&ﬁ—\wm
1

—

Yo of J019% agpbh maximuym

g aek vEnn enddliz shid ot DPER e
'




48| WOOD JOISTS:

FAOUNDATION SYSTEM CONNECTIONS

oee B.A inreyh B0
for wood stud wall 3nd second
Hoor framing condibionz

™.

B jo1ot beals
 entirely on sl
=
\.\ \\\

(\\\\\\\\
\\1\\

Inareas SIS

subjpch ko TN

bermibe infes~
Yation, inetall 2
conbinvare shest
metal shield

2ill may be ek back b

2llow wall shezthimg to be
Flusk w/ favndation

PLATFORM FRAMING

12" pr

\\ Wasd e{: all framm@w | | g
Gubkluering g // //é
S ~ Al | B2
- // /// @8
//./"’4 ’/ﬁ ]
N = =
Jorsts \\ ///// '

\é

TR loads 15 required.
“=81ll transfors Haor and wall

ivade Yo fovndation; voe

pressupe-treated wood ; normally

2X6 of 2x&; lay over fibrove 5ill

sesler to redvece air infilbration;

level wl ohime

T
; I~
!

-

Wil m&
reet direckly TS
on dovple &l e

and zre face-
naied to jo1ete
and tee-nalled te
21}

‘\i\:- 7

ek

PALLOON FRAMING

e éahd/bi,ocvkmrj
gerves ao firesbop

gl b ancher bolbe @ 6'a.c.;
min. of 2 bolbe per sl piece
w one within 120 of cach end

See b4 and 5.5 for discvesion of
balloon and platform framing,

.,\
Metzl attachments
are vosd to be wall

a8 and Foor framing
= Teenal w/ secyrely to founda-
Xz “‘iéét;ﬁ{!.' W/ 4@ 16" bion when resigbance
s ad Y wind and seismic




WOOD JOISTO! BeAM sUPPORT CONDITIONS 4L 7

e

Josts partly
Within beam depbh

Joiote bearing
on brame
;

~

Joiote supported within beam depth

e

|

;
HK_‘ Face of support + Yz reqy bearing——— oy

Eteel

E@t&&l

Check code for min. clesrance

Ty

[Weod

I .

Waod l Wood

Y2 " tmin, bearing

Modular dimension for vmé masonyy

Kk Sg8 412 for hypes of wood beame

and beam span bable

V-4

Wood jo1ats may be supported vy woed or steel
beams, In eibher case, the hewght of the veam
and 114 supporbe shovld be coordinzted with
both the perimeter oill condibion znd hew
bhe Yeam svpports the Floor jaists.

Bee next page for debaile oF Joist-beam
connesctione,

Wood 19 mast susceptivle Yo shrinkaqe
verpendicviar to 1b6 4ramn. For thig reasen,
the tobal depth of woed construstion for

both the sill condition and the jnet-beam
connecbion should be eavsiized Yo avoid
subsidence oF the floor plane.




4L .8 WOOD JOISTS! peam surrorT cONDITIONS

Jewet hangar‘

Botbom of beam and
Jowets B eame elevation ae
perimeter sl

* Use only with well-seasoned lumber

o7 OF JoleTs FLUSH W BEAM

Mebsl sbrap 2" vpace >

te tie In-ltrne P
Joibs togethet when ///‘
Jowt bape are

Hush w/ bop of <

woed beam

Y
b“ of Jorgts over bearind

2x4 ledger (2x2 min.);
12" mn. bearing

LEPGER PEARING

{
IN-LINE JO6T oYSTEM

i

Geav vies Jovebe bogebher, mainfaing
hopizontal continviby of floor
etrusture, and oupports
subFloor

2" opace
by aliow for

Jowt 4
] plabe
3y Y|

3y bolbed o bebtom
(‘ / flanger; ot vame thickness

Shesl beam 34 porimeber aill to
equilize shrinkage

LEPGER BEARING

In-line jowbe w/ e
2k or metal fie birap

bhickneos a4 perimeter
oill; bolbed w/ thresded
rad welded te bop flanges

STEEL PEAM BEARING

The 1n-ling jo16t aystem sllows the vee o sne size
emaller joigbe bhat wevld normally ke veed 1n
conventionsl framing, When veed with studé and
taftere opaced 24"0.c., m-lng jowbs ster make
efficient voe of 48" wide ehicabhing materiale.
These msterial savinge, however, may be offoet
by increased |zpor coste.

The sysbem consiste of uneven length joits, the
longer ones overhanging the cenber eupport V4 to
V% of the emple span, 2t 3 pont where the
vending moment approsches zero, The chorter
Jowebe are conncobed o the overhanging joiets
with shear- reclotimg mebal conncctore or
Plywesd oplice plates, The overhanging and
shork Joisbe Flbernate sides and form Joiots
continvgys aver two spans,




WOOD JOISTS! zaRTITION CONNEGTIONS Ak .9

T

| |
Wood stud wall |

~3]

subFloor

“

Jolets

Woed etud wall
Subtloor

header between
Jogts

Vovble top vlate of
partibien pelow

BEARING FARTITION

Jorots

Firestopy
and headsr

bebween L
J5ks /’:

Woeed stud
frame wall
velaw ———

BEARING PARTITION - Ng partifion abeve

PARTITION PERPENDICULAR 70 J0I2TS

Coreiin

BrLiCIotT
bearing vt
Jawks

Double joiobe
under parbitisn

/L

Zxe sold Plocking & 6" 4,6,
IxZ |edgers

Vovble jo1abs spaced o allow for
vasozae of mechanical lines

NON-BPEARING PARTITION - Ne parbition below

|~ wood abud wall
suktloor

uple jaste

Gonkinyaue
wall sbude
i Pallaen

24 Ylacking ;
rarhing

A lelsc,
Povile top plabe of partibion below

2x4 blocking @ 167 0.0,

ix& to provide nziling
surface for Fimeh ceiling

Davble Yoy plabe oF
wall below

NON-BEARING PARTITION - No zartibion above

PARTITION PARALLEL TO jo19T5




410

WOoOD JOISTS:

FLOOR PROJECTIONS

AND OPENING®

Sgvble
=

Projection perpendicuisy to (n1sts

FLOOR PROJECTIONS

wali gr beam \
oupport tor UGN
Jalg%_/‘“‘“‘\,:::—a -,

Headere longer bhz’n’"
0! shovld be designéd

29
\ "

/f

Levabh pervendicolar to joisbe
FLOOR QOFENINGS

Jeigt hzngara

Tailt jorebe

Header
Jost

Header

Projections gresber fhan 24"
shovld be engineered

Pouble brimmer

Dovble header

Metsl hanger
for headere
mare than &'
iong

Tal Jorets ;
connect e
header w/
Joigk hangere
when ionger
than 12!

Post sv wall ouppart for Hesder and bmmmar/

Projection parallel to 018t

-

vouble brimmer and
dovkle header when

Xy header
~ pans more
\ an 4'

Lenath parallel o jolsts
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WoOD JOIST SUBFLOORING

4L a1

SubFloering 1o the strustursl materisl that spans across floor Joigbs, serves 39 3 working platform during
construction, and provides 3 vase for the finish Fooring. The et and subtiosr assembly con alse
be vsed a6 3 diaphragm to resist horizental farces i consbructed according to spproved shandards, Consvit

the building code.

sheathing P Yz 8%
Strvstoral T 55 ¥ 7B
% IF grades W e

{ineh) INPEY {inches)
BOARDS
%4, 1% Y - le
FPANEL sugFLOOR
For rated 5/%

36/16 16
42/ 20 20

52/}\

UNPERLAYMENT

Undetlayment | 14
or C-C plugged | o,
lext) arades ?

gver pans! supflosr

over board sobbloor

COMBINED SUBFLOOR - UNPERLAYMENT

For APA rated | 5/8
Stvrd- |- Hoor 5/% ¥4
grades Y4 7o

24~ e

1% i
20 2o
24 z4
48 48

64 ring 2hank nalls for thicknesses

Yhrovgh %4 (od for pancie

bhicker) ;s nall @ 'o.c. 2long cdges

and 1014.¢c. along mtermed;

i A g e
supporte (6'uc for 1-4 i‘gapﬁie)..‘f//’,/.é%/

i

4/,

77

7/9"22M
ate 4/ //

v

:;\
NN
AN

Ny evei

i

uhiess end-matehed poard

/i

ks,
™.

Buppor ende oF Voard suvilseriig

& are vsad

nd e 2 rests gy ab least
and each piec A

AR ——
~ 2pan rabing 1o part of gradestamp found on back o panel;
SUBFLOOR | THIGKNESS ; PANEL GFAN ¢—— Span = max, joigt spacing

o Underlayment requived before application #f resilient

Flaoring, carpet, or other non-strustural Flooring

¢t Typically plywosd, aibhough sther ron-venscer panel materaio

such a6 priented strand board (09e), waterpoard, and particle-
board can be used if manvfackvred according to spproved
sbandards, Consvit American Flyweod Aseociabion (AFA).

48/24 24 ™ May be 24" F 282" wood ebrip Hooring 15 |aid peryen-

dicstar £o joiots

Underlayment provides impact load resigtance and 2
smookh surfaice for the direct application of nop-ebruchural
flosrng materials 5 may be applied 3.3 oeparate |ayer

over poard or panel aubflooring, or be combined in 2 single
bhickness wibh the ovitloor panel; when Floor 15 sulject to
uttvsvs| motebure conditions, vee pansle wibh exteror glve
(Exposure 1). or Exterior plywosd,

PANEL SUBFLOOR AND UNDERLAYMENT

> Indicated spans asoume panels are 1214 continvavsly

over 2 or morve spans with their lang Awmension perpen-
dizviar o the joste,

shagqer end pnts,

Gpace jomte VB unices sbherwise recommended by
panel manvfacturers space bubt )anbs in underiayment
Va1,

Provide iolaakmg vnder ¢dqes or vse Tongue - and- grosve
panel 2dqess not required i underlayment joinbe are
sFfset From subblper Joints,

GLUED FLOOR 2Y5TEM

Gluing combined oubfiser-urder|gyment panele to the
floor jste ensvies the ypanele tw act bogether wibh the
Jowsts bo form inbegral T-beam vnibe, Thiw application
system |essene floor creep and aqueaking, znd may
imerease Floor ebiffnese and, i weme cases, the
dllowabie spane for the joi6ts. These penefibs, of
covrse, are conbingent on bhe quality of the spplication,

Panele are cecured with pawer-driven fastenecs or with
4d deFormed shank nale @ 12000, (6905, for Z-4-
ranels), Conaulb AFA For detall recommendstions.




4k 2| WOOD FLOOR TRUSSES

I

iz
i
i

.

\ il
T_r Wal! or beam svpport, \LOy&nmgé allow the 24" opacing 10 ' Bracing 16 neceseary to
Trveved Joiote may boar vaseage of dlectrical  most typical pravide lateral upport
on fop or betbom cherd and mechanical perpendicviar Yo plane of

Imes trvgses

Fanel sulbflosring
6e8 411

Short cantilevers
are possifie

Poukle trusees
. g/ under paraliel parditions

e

2 5%ud or magonry

A bearing wall
L.
ol
v b

Header or
bezring wall
glppors & B
o‘;ﬂanm@é
Woeed or steel beam Trussed |016ks can be vsed instead of dimension

lumber to frame floors., Theee tloor trvesee are
pre-engineered and prefabricated umts which
otfer the follawing 2dvantages:

* Lona gpane
* opecd sF maballation
X e Economical vee of material

While the form of pretabricated floor trussee
varies wibh the manufacturer, thewr layot 12

gimiiar in principle o conventinal wood joot
ﬁ*zmmg.




2x% lamin aked 2x%4 chords and . Wesd chorde and Wesd chords w/ 2~ 2xe chorde

flanges and 3" webe W/ stee! versicals w/ s | 4 W2t stesl
vlywood wel - vlate connectors - stesl webs — bubing webe - we bs —
stagll o medivm medivm spans medivm to lona medivm 1w |ona long opane
2PaNns spane SpPaNG

TYPES OF FAPRICATED TRUSSED J0I6TS

‘ Blocking required 1 wall gohid blocking 1 required
A (a!mva i load-vearing vy elevatin o support
Z i3 i : 1 Eg T
*J\_ SN S NN S0 TSN SN
- s = A=
3 T %xﬁd or magonry N Provide latersl a-uppart\_/ C«etwl beam
| w3
i
e Botbom chord bearing e Top cherd Yearing oTop chord bearing on steel oam
90l blocking
S * AN T~ T L
P N v N N s R/ N dfh\alﬁ&kma
‘ | _ : ; q Conbinuav
Inberior beam Header Vanes Fiizpon
| or bearing wall 2l
@ Bottom chord bearing on inberior  oTop chord bearing on header °Bottem chord besring @ canbilever
TYPICAL BPEARING CONDITIONS
The floor. truss span table to the right Lve load | B9 \bs, yer 55 80 b, per 6.7
16 b0 be used for preliminary design only, ! i [ ol ' !
Gpans should rot exceed 24 x trugs Jepth, Bpacing e 00 | 16 06| A se) a0 | 100 | 2 a0
¢ Perbh
Congult manvtactorer for sizes, svacing, " o j ' ' T R
2liowable spans, bearing conditions and . e | Heoo| Mo 190 74 e
brugs specibiostions, 14" W-4 | 22-8 | 18-8 | -4 | 19-4 166
16" 28-6 | 24-p | 2-0 | 23-6 | 2-4 | 17-8
1" 3-4 | Z6-4 | zi-6 | 25-8 | 13-4 -0
20" 32-4 | 274 | 22-8 | 77-8 | f4-8 i 104
24" 3-0 | 30-8 | 25-0 | Bi-6 | 27-4 | -9




4l 4| WOOD PLANK AND BEAM FLOOR SYSTEM

~ Sbrocbural fioor plane of wood planks or decking; Goe 4.16- 4,19

obher opbions « 2-4-1 plywosd

v prefabricaved wed ot 2nd ylywood pancs
« convenbion wood et and panel subflooring consbruction

E

o Point suprort
Pier, pest or column

4~ frer, post, or
solumn support
(wood, sbeel, concrete}

° Gitdetr supprrt
(wood, steel)

~

b
by
~

¢ Lingar support: ¢ Planar suppert:

Beam or girder Bearing wall

3", bearing

 Sewndary beame may
Span over o frame ko
primary beame o

redvce apan oF aecking

AN
{ N
i;(.\C/Z/LZ’bWﬁl stability must ve
. | provided wih dizgonal
Pobentisl canbilevers; /bracing or shear planes

L bo Vo of back span, -

S

e Wood plank and veam Floor systems are
typically ueed wibh 2 supporting arid of
posbe or columns to form 3 gkeleton frame
sbructure,

e Larger bub fower sbrugtural members
span qresber distances wibh potentisl
savings in material and isbor costs

» Plank 2nd beam Frzmmg le most etfective
wheti supporting moderate, even!
distrmbuted 123de; concenbrabe
may require additional f"rammg

|22de

o When thie strucbural system o lett exposed, as 1o
stten the case, careful abtention must be pad
Jont detalls, especially ab bram-to-boam and
besm-to-post connectioms. Factors bo consider
include: o Quality of wosd and werkmanship

o Type oF Jonbs vbilized
o Means #f faetening, whether exposed
or concealed.

o Disadvsnbages of the plank snd beam Floor
syetem incivde b svsceptibiity to mpact
sound bransmission, and 1te mherent lack oF
concesled opaces for mechamcal and electrical
services exoept when spaced poste and peams
are used,

FTY




g

WooD DEAMDS

VAN S

[

(‘5565£ F"Et&

Sold Builk-up Glue - Fhteh plate  Box beam
iaminated 9}”’”,&{ 9&
engineered

BEAM TYPES More dimensisnally etable than sohd wwad beam

Glye-paled

QOE

6’}7355&

Shovld be blocked and
vecvrely naled gt frequent

[ intervale o znalle indi-

ridusl membere by aok as
an inteqral vmib,

The Pollowing span tables for commen types of wosd beams are for prelmnary s1zing only. in she
selection of 3 wood beam, vhe filowing must be considered: Yhe species and grade +f jumper vsed, s
modulve of slasticiby, and the allowable bending and shear sbress valves, |n addibion, abbention must
be paid bo the precise loading condibion, the bype® of connections vsed, and dne zllowable deflectio,
Gee BiWliography Tor sovrses of more debziled span and lozd tayles.

S0LID AND BUILT-UF WooD BEAMS 6LUE—LAM!NATED BEAMS
SPAN | SPACING [ SiZE SFAN SPACING | BizE
Foet Feets Nominzl ut inches Feet Fegb Actual n inches
4 Z. 2y B & 2y 2
14 % 2+ 2% 10 12 & 2B« ok
& 4 10 77 B x 02
p PR iz BB % 12
2 & 2+ 2% 12 7 518 x 3%
& 4 % l2 & & 3P« 1B
1o 38 x 19
4 4 x 2 ot
B
4 o 6 xi0 12 BB x 1%
& e 2 x 12 7 3B x 6
z0 B BYE x &
v o 3.0 %12 i; Z,ﬁ":;
S 402 %12 ’
& B x 1ol
(2 P 4 x 12 24 b7 BKZ = i&
& 3 s 12 0 B v 2!
iZ BiYe x 1I%
I
20 P 703 x4 s B.Vé"wz
2 2 414 28 2 oVo x 2
* lo 58 x 94
IZ BYe x 15k
These tables zesume the following: p =5 % 21
Total live ivad = 40 b6 per 5.5 32 8 58 « 24
Allswable aeflection = /30 +F span 1o 5V¥b x 27
Extreme fibor otrese m bending (Fl) = 1200 a1 2 6% x 17
(2400 ps) for glu-lamd>—12
Modvive of Elasticity (B) =14 x10*psi ‘
{18 x10% poy for g!u—izm}—m}




A4 46| WOOD BEAMS: waLL AND GIRDER SUPPORT CONDITIONS

#% peam

Beam

3" muin, bearing

—Foundation wall

Fer residentisl framing

FOUNDATION WALL SUPFORT

w— . Mebal tension
2 be acrves pirder
where mameA

Peam hznger v,
concedled or exyosed
tHanges

For well- seasmed or lapninated beame
and light Yo moderate loade

GIRDER SUFPPORT

A yarieby of mebal abachments sre manvfactvred
for wood-fo- wood, weed -to- metal, and weod-to-
magonry connections, These include jowt and beam
hangers, post bases and caps, framng angles and
wnchors, and floor tiee and holddowns, Conevit
manifacburer for specific sizes, configurations,
Hliowsble loads, and fastening requiremente,
Depending on the magnitude of bhe loade

being vesroted or traneferrved, the connectors
may be natled or boited,

Header same depbh

Y2¥mm, clearance on
end and sides; mere
space may be required
for conetrictun acess

L —~5bee| chy angles and
base plave on bed of
dryeet grovt

- Anchor lelts
optimal prefabricated

W resist bobh uplift seat
snd herizental forces

MASONRY OR CONCRETE WALL SUPPORT

Beams raiwed abore
qirder for decking te
clear saddle

Clip angles for
superimposed beams;
Exposed besm hanger  for latersl sbality

theck
For moderate to heavy loade

GIRDER SUPFORT

1 Posibive bending | Nemative | Fesibive bending |
I ) | !
| |

T e LT ———— l
T Towee T T

Conbinvavs spans praduce more uniform ebresses
Yhan cimple spans, resvlbing in more gfficient vee
of material, Any splices shovld occur at pointe of
mintmem bending obress, spproximately V4 bo V3
ot bhe span on either side of an interior soppert.

Gupported beam

W&Agc&

Canbileversd beam

BTEEL SPLICE CONNECTOR  MORTISE SPLICE




WOOD BEAMS! BEAM. COLUMN CONNECTIONS | 4bar

-
i

shzel plabe ; steel U-plate 2olted
in aaw Kerf- e or waddle connection
o
¥
L\j/, ,L ]
Forr concesl ment,|{|if s1de plate Welded W &" mn. bearing
countersink ' connection—"|" dirschian of peam
poit heads and L spant when 2 peame
; nute, and ylug Wood post —— sbeel w!umnmﬂ abut aver suppert
[ i
o Concedled connection vExposed coumn cap o Exposed column cap oExposed T-obrap

FosT oR COLUMN CONNECTIONS

Metal fie
Cde o

ghear plate:.

pidbionsl T

I Conbinvavg post

N\

Blecking
25 r%wrezi ]

Throvgh bolt steel vrackets
connections W wel stiffeners support botted 1
I and throvgh bolts ts posk if redquired
s Bpaced vesm- oolid post o Solid Yeam- spaced poot o Fost continuovs e Peam continuaus
POST OR COLUMN CONNECTIONS: Coumne conbinding V&r‘i‘,tczﬂy P

Middle pool
wierm ber
conbinuaus

The size znd number of bolbe required st 2
connection depend on the Shickness sF the
membera, the speciee of wood, the magribudes
Throvgh bolt and Awrection of khe load relabive to the gram
connections oF the wosd, znd the yse of metal connactors.

2
guber veam Sse. 515 For olt spacing gudelines.

mempers

conbinvoue
birve When there 1o msvfficient area bo

acoommodate the required nomber oF polks,
shear plate or splb ring connectors, which

INTERLOCKING POST AND BEAM can develop grester shresses por unmb pearing,
can be used,




A4 J8 | WOOD PLANK AND BEAM: eartiTion connecrions

framed mbe posts
ot other veams

s Now-bearing partifione
perpendicoiar S Hoor
planking have therr jo2d
Awbrilited evenly acrose

o Farbions parallel fo floor plznkmg‘ may be supported by beams
the planks

etther below or above the planking
NON-BEARING FPARTITIONS OVER WooD PLANK FLOOR

It the plank and beam framing system, the beam ard tayovt shovid e
caretully inbegrabed with the required piacement oF inkeror partitins
for bobh strucbural and visval reasons, Normally, mest partibions n
thie aystem are non-bearing and may be placed 36 shown abeve, |F
bearing partibions are required, however, they shovld conbinve down g
to 2 foundabion wall or ve placed over foor beams large enovgh to
carty the addibionsl (ead,

FLOOR 5YSTEMS SPANNING BETWEEN BEAMS
Obher bhan the convenbionsl wood joret and panel aubflaor system, the following can ke ubilized:

Profabrosted panele

Z-4-1 Flywood
(combned subtloor-ynderlayment)

o v = &

VB! thuck o Plywoed shesthing over ¢ Soe facing page

Can apan vp to 4'

Tongue 3nd groove edges
Lawd gontinvovsly over 2
spane with face plise
verpendicelar to peame
and end jointe stzqaered
Ne overhang possivie
ee 4.1

nominzl 2" framwg which scbe
a6 floor yiote

o Glue-naded or bonded with
adhesives ynder heat and
pressure to form abressed
ekin panele

» ineulation, vaper parrer, and
imterior finish may be apphed
2t one time

* Limibed overhang possible

Limited overhang poosible
Oveninge and concentrated
ipads require addibional
Framin

Weed etrip looring lai1d at
right angies to Flzmkuj
Underlayment redvire

for vestiient and thimset
tile Fiaormg
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WOOD FLANK FLOORING

D)

j/ ZZANNINE 2 2

T —

7

Sohid
Nominal 2x6, 2x@

TYFES OoF WoOD DECKING

» o
V- groave \\

SURFACE PATTERNS for exposed

Channel grocve

!

Selid
Norminal 3x &, 4x6

NSYIEN

plank ceillinge

g

Plain or molded spline

R A
AR
CETGANL

3
X
£
L
X

Jevat
fgdsl

Latminabed
Noeminal $x¢,8,10; Ax6,8; 5x6,5

S ST
Stmated

i
Bimple gpan

Flanks simply supported ab esch

erid Nave the moest deflection for
3 given load,

TYPES OF DECKING SPANS

Povble span

sbrvcturslly, the moot efficient

vse of maberial of 2 given length,

TOTAL ALLOWABLE UNIFORMLY DISTRIBUTED LoADs X

Noming| deck | &pan Simple span | Controlled random layup
thickness n
nehes feet e, per 4.7 lba, por S.E
& 4
4 b 20 25
& GE toe
3 4 32 54
iz 1& el
& 52 a0
2 lsuperthick)| 12 3| 52
4 i2 32
A 44 74
4 i4 20 47
& 12 i
4 gl 1%27]
5 & 34 B
e 24 41
7 1& 30

The abave aooumes: Fiper sbress i bending (Fy) = 1500 por
Medolve of elashiciby (8) = 1.3 x 10° pai
Allowasble deflection = V240 of decking span

I

Conbrnvave epan over 4 or mere
supporbe; use oF random lengths

re

dvess waste; layb must e

oaréa‘ul(y conbralled,

(-]

Distance between end jonte
in adjacent covrses must be
at {east 2!

Jainte in the same general
hner must rest on 7t leaot
ene support

Joints in non-adjacent rowe
must be separated by 12%or
2 raws oF planks

only ane Jont shavld scovr
1 e3ch course Pebween
supporte

Each plank must rest on 2t
least e oy pork

In end spans, sme-third of
the planks shovld e free

of jonts,

Thie table 19 to be yaed for
preliminary s12ing only.
Conault manvfackurers
litersture.,




STRUCTURAL STEEL FRAMING

4 20

Beam Framing may ve apanned wibh:

s Gtee! £loor decking wconcrete
slak; see 4,27

o sitecast or precast

soncrebe

Frimary veam
o girdet

i
o Beam oupporied
Cotymn svpporsed
Wall supported
e

i
]

\BL/’
For non-bearm@*
or curbzm wall
options, voy G,

Shructural ebeel elements are used to
conskruet 3 skeleton frame oimilsr 4o
woed posb-and-beam construction,
Structursl steel, however, 15 texivle
ensugh te frame bobh low-rise buldings
and tali strustures,

o Gince sbructural sheel 16 Afficult to
work on-eibe, 1k 15 normally cub, ohaped
and drilled m 5 fabrication ghop
scoording te the desgners opscttica-
Lins; thie can reevlt in relatwely
fast, precise constrvction,

o Becavee cteel can love sbrength rapidly
in 2 fire, fire-resistwve sesemilies or
coabings are required; n exposed
condtians, corrssish- resisbance 16 3leo
required.

GYeel framing 16 most officient when
¥ laid ovb along 4 requiar grid.

T rearst 1aberal wind or earthguske
torces, ahear ylance, diagonzl bracmg,
or rigid framee with mement-resivting
connections can be voed.

Column ot beam support:

Connections vsuslly vee bransibional elemente, svoh a2
angles, beeo, or plates; may be rivebed, but more often
bolbe

d and/er welded.

For column shapes and wall framing,
5,26 and 5,40,

rGtedl vase plsbes are vequired te
| debribvbe concentrabed column losde to
thewr concrebe foundstisne. see 5 38,

Wall support
steel pearing plabes are required bo

ditbribube the concentrated load
imposed by the besm oo bhst the
resvitant vmt bearing rr&&éur&
Aves neb exceed the sliswakle for
the wall material.

NI

I-beam (&) ohapes have been |armely
superseded by the mere abrucburally
sFhicient wide-tlange (W) ehapes,
Beams may alee be in the form of
channel (C) sechions, sbruckural tubing,
or composite aechions.

Long opane may be framed with
bulb-vp plabe qirders, cantelisbed beams,
trysses, or ri4id-frame pente.

Il

U b sssi i« vt A e+ 4
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| STEEL FLOOR FRAMING SYSTEMS

o

|

|

|

i
I

1]

et

E ]
I
-
.
o

i
éﬁl

i
|
|
E
|
;h

Each pair of closely-spaced exkernal columns supparts a
fan?—ép)n beam, This aystem e suibsble for long, narrow
dings, eopecially when 3 column-free space 16 desived,

but

ONE-WAY BEAM SYBTEM

Labersl-load-carrying mechanisme are
required in both divections, i

bub {2ads tend 42 be more ] i
crikizal in shork .
direction, L

Typresl apan range for
beams 1o 20'- 60'y for
syane beyond 32! open-
wel sheel Jowwts are an
econorcal slternative

¥
.
N

&' ¥0 15" beam spacing,
depending on Floor deck

Genrerally, sbeel framing shovid vbilize
rectangular bay unibe, wibh comparstively
haktly loaded beams spanning Furbhor
bhan more heavily leaded qivders,

TWO- WAY BEAM 5YSTEM

ARNEESERRRRESRRAIS

| Pt i ' i ;

[ T T N S S - i

A A | Girder
: [ H : i 1 i j E 1 : t I i [ i
L R
Pl b | : oy { oo ; bl
e

RS T E e

T 1IN |

[ \ 1 : Lo ;

Framindg
ke girders
mnimizes FHoor
depthy some mechznical
services tan pase bhrovgh
helee gub into the beam
webs, bt large Lines
may have to e accom -
medated in space below,

i-layer system incresses
tloor depth considerably
bub yrovides more space
for mechanesl services,

When 3 larae, column- free space 1w required,
lang-spanning plate qirders or Srusses con

be ysed Yo carry the primary beams which,
in furn, support a layer of secondary beams.,

TRIPLE BEAM SYSTEM

Becondary
beams

Lond-span
memper,_ .~




Al 22| STEEL BEAM - COLUMN CONNECTIONS

ehiffener plates

Top and bobtom flanges
welded to column [P

. Gtitfener platee welded
welded o column

te colvmn and bolbed to
beam Hanges
b plabe welded to

column and belted to

wlates) weldsd te
and polted 4o 2l celumn and i=
GhiFFener | bolted to bedm web E
TYPe i+ MOM EHN-‘T"‘CONNECTIONé - Beam flanges muet ve rigidly connzcted ko column

&tapilizing
angie

Ghear connection can

be made wf 2 tee or

Z anglee, or 2 tak
plate welded o colvmmn

Z angles shop-welded
v beam web and field-
welded o column

Balbs hold beam n place
lde sre made

geat angle
carriee shear
losd

Erd plate welded to The ebrength of 2 connection depende sn the mizes of the
beam 31l arond 2nd memers and the connecting tees, angles, or plates, 32
bolted to column well 36 the configuration of belte and/er welds veed,
The American institvbe of Steel Constrvction (A16C)
detinee three bypes of steel framing which govern the
size of members and the fypes of their connectimes:

Type L, vigid framing, assumes that beam-column
connections e rogmr and will be able to hold thewr
eriginal angles vnder loading.

Tyre Z, smple frammg, s66vmee the ende of beame
and girdere are connected for shear only and are
free to robate under gravity leads,

Type 3, semi-ripd framing, assvmes besm and
girder connections possese 2 limited bvb known

TYps 3: SEMI-RIGID CONNECT|pN moment - reglating ospzuby,

fwe



[STEEL BEAM » GIRDER CONNECTIONS 4.9

k4

Weldzd web
stiffensrs

{
i

. S Splive plabe bolted to
j T g L bop Flanges of girder
. ST 3nd beams; in liev of
[ Girders 5\“ - Plate, weid Flanges Girder
: "::-:\ \
o kéhaz Lcarred by plates welded

Besm conbinvevs over
quder;, bolts o keep
beam from ohiftin
small openings may be cob or Arilled in wels, large
openings Weaken web in ghear and require
émffanm@ or reinfercement

' ’MQA&F web and bolted to beam web
Lo

Plate welded bo givder ¥ <]
wel and oited 0 baktom
Hange of boam

MOMENT CONNECTION® - Conbinviby n bearn flanges 16 reqoired

and beams for the bop of the peam bo
be flush wf the tap of bhe girder, bhe
beam’s top Flange 16 soped or cvb awzy | All- welded connections are sesthetically
wleasing, especially when grovnd smoeth, ot
bhay can ve very expensive b fabricate,

SHEAR CONNELTION

There are many ways in which steel connections

can ve made, ueing dfferent types of connectore

| and varuus combimations oF bolts and welds, Eefer
the A1eC Manval of obeel Consbryction for steel
section yroperties 3nd dimensions, Allowable load
bavles fur peams and colvmns, snd requirements

for welded and bolbed corneckions.

In addition to obrength and degree of rigidiby,
connections shovid Ve evalvated For sconomy of
fabrication and evection, and for visual sppearance
if the sbrvcture 1o expesed o view.




4L 24| OFEN WEP

JOIST FLOOR SYSTEM

TR T BT B T SR ST TR T I BT L T S I TS ST L ST SIS, B R 1

E

¢ Lingar suppork

*

*

Gleel beam ™Sy

AN S VAV AV AV

Ghee] beam or girder

Floor decking typically

consiete of poncrete ovsr

metal decking, Precast
cencrebe, plywood, or
weed planking can
3leo be veed.

or \oiet awrder, 3
Jowt 4 ‘\..\\

Limibed overhange
poss \bie w extensione
of top chorde

Open web oteel jorobe are shep- babricated
i gtandard lengths, depths, and foad

carrying capacities,

Relabwely lahbweight construction 1o L
#nalegeve Yo wood Joint constryction
Open webs permib the passage of

mechanical eervices,

Top chord b&zrmg conditim rvestricte

the lengbh of overhangs.

Five-resiobance rabimg depends on
the rating o the flosr and ceiling

aeoemblies, (See AZ.)

C

Mechameal gervices can pase ) OO # Planar sypport
threvah openings m web, ..l ©_ Magonry wall

Cerhng may be attached tv bebbom oharﬁf/_/‘/‘
o e vuspended 1 addibional epace for

servioes 16 required; celling may alee ke
oritted bo expose joste and fleor deck,

Spating of joists 1o related to;

¢ Magnibvde of Floor |sad

o gpzanning capabiliby of deck

+ Load carrymg capacity of josts

» Floor sonstruction depbh desired

From 2' o 10'; 40" opacing common
in large bvildinge

Mzsorry wall support

Horizpugal ot
Aragonal -
bridging required

i o BPecavse of thewr sbandavd depkhs
and manviactured lengths, open
[ wev jo16te shovld be 1214 ovb
__i ' aleng 3 regutar grid,

T o The gysbem worke moet

i efficiently when carrymg

l_ vibormly distribvbed loade,
mmmmm _(%, o If proporly engineered,

! concentrsbed loade may besr

l aver panel points,

.*_............9._...“_..__?__...___....“.




| _OPEN WEB STEEL JOISTS

44,25

22" for K aeries; 5" for LH/DLE serics

(7" for DLH 1 and 1)~

" elearance

! / Botbom chord

Wzawmg possiple

~~~~~ -
Exbeneon far
m%mg', SAUArE
end avaiiable

MINIMUM BEARING LENGTH

OPEN WEP STEEL Jol5TS

" Masonry wall support—y

o Concrete wall gupport--y

s Gteel peam Guprort —3

K seriee | LH/DLH serize
4If to én 91"‘{747 izu

4u g'* Yo a;l

2V 4"

Standard K 8" to 20" deptho
Geries spanning up bo oo’

Longspan L 19" b 48" deyths
series spanning vy to 96'

Peoy longspsn | DLH p2" +o0 72" depthe
Serigs

spanmng up to 144"

Horizontal or disgonal bridaing s required to prevent
isteral movement of joiot chords.” Gpacing of Yridging , From
10" 50 20" 0.0., Aepends on the Jowt span and chord size.,

The following btavie 15 % be veed for preliminary s12ing o Jorote snly, Consult the Sheel Jowt Insbitube
for specifications and complete load tables for 2ll juot tyves,

ALLOWABLE UNIFORMLY DISTRIBUTED LoAD (ibs. per oF)
Jdoigt series | Joiet Span i feet
Aesignztion 4 16 70 24 78 32 36 42 48 54 60
&K 442 245
K 10 K1 550 | 314 | 200
17 K2 5By | 47% | 302 209
14 KA 554 | 42% 295 16
16 KB 550 | 550 | B4 | gao | 4
BKG 557 | 472 348 | 764 205
20 K7 550 | 550 430 | 328 260
22K 9 550 550 | 435 344 | 252
4K 9 550 E5p 478 374 275 210
2Kl BE0 | 548 46 | 356 272
78K 10 550 546 | 4%6 | 384 294 | 132
20 K g4 | 486 | 4o 2,2 | 284 FET)
20K IZ 548 | 480 | 4ie | 364 | 324 262
H H’H 1BLH 5 ch0 | 448 | 354
A 20 LH 6 722 | 560 | 444
ALE 7 g28 | 445 | 342
BLH2 G | Boo | 400
32 LH 10 A50 | 389
LH I 450
A
Jnst d&y*;ff/ L&hmf
i inches Ja1sE fyye,




[ 45,26 OPEN WEB STEEL JOIST FRAMING

Pecking options: e Plywood sv woad plank ; Propertion bczrrng area sych that umib
reavires 2 nailable top chord boaring stress dots nat exceed the allowable
s or rarler bolted fo bop \5hﬁ . fer the wall material
==

0

=
s
ﬁmoaat conerebe planks
-m&“é‘

> ™
« Concrete a:\
metzl decking; = >
9ee next pase o
ey Z
. - ’ ” /

Anchor every third joist w/
¥8"4 oboet bars 8" long; for
LH and DLH Jaiots, ancher
pvery Joiot w/ Y44 bare
12" long

/' Gee table m

minimum
bearng lengthe

Magonry wall
Sheel beam
2-Yp" fillet welds " long or Y2'4 bolt

for LH and DLH joiets, 2- V4" fillet welde
2" long or 2- 4§ polbs

\ ks Weld or belt imdgmg} te clip ansles
Y secured to masonry wall or obeel cdge

T3 beam

’ FLOOR OFENINGS ! \
4—”'//( omall openinge may be
AE S Header by support 4 framed with steel angle
/\ Fail Jost 27| headers cupported by

_, brimmer joiots, Larae

OPENINAG teduire

strvctural sbecl

framing. Extended ende of steel angles ov channel
sections are availavie for ghort gverhangs,
For standard joiste, the overhang may
exbend 4%, with an aliowable load o*
300 {bs, por hnear foot,

oo N . - e et o ot e ———————
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METAL DECKING 4k o7

Concrete flaer olalp

2" i, ﬂ P ). ;

myinuove vearing angle
o suppert deck edge ;
ancnor pelt b masonry wall

Metal decking is corrugabed toincresse its
stiftness and spanning capabiity. The Hoor deck
serves 25 4 wWorking platform during construction
and 36 formwork for concrete,

o The decKirg panele sre generally secured by
puddle-welding throvgh the decking tv the
gupporting tbeel joete or peams,

o The pancle are fastened to each sbher slong
their sides wikth serews or weldes.

o |f the deck 16 % serve 26 3 |aberal diaphragm,
o perimetor must be welded bo sbeel supporte;
in 2ddibion, more sbrmgent requirements for
support and side lap fastening may ,?Wb(.

There are bhree types of metal decking:
FORM DECKING

2
‘ '?/?élj , 7snning 6" 3

" syanning 3't0 5!

2", spanning %' b0 12'

= The docking serves se permanent formwork
for 2 remforced concrete slab; 14 supports
the concrebe unbil the slab can support
oelf and ite live load.

COMFOSITE PECKING

-

" spanning 4 b 9
ZA 2" epanning &' tbo iz’
B4, spanning 8'bo 15’

o The decking serves 3% bensile remforcement
for he conirete slab to which i 19 bonded with
emboosed rib patberns,

e compasite action between the concrete slab
and the Floor beame can be aomeved by -
welding shear sbude through the decking 4o
bhe svpporkbing veiow, , '

CELLULAR DELKING

e 12" | spanning & 1o 12'
2% ) spanning 6 to 12
3" , spanning 10" %o 16°

o Cellvigr decking 1o manvfackured by welding
4 corrvaated sheet to 3 Hat one, The spaces
sreabed can be vsed 26 racewsys for
eleckrical and communications wiring s
specizl cibovks are avaligble for floor aubiets,

Lonsult the manvfacturer for patbarne, wdths,
lengths, gages, finshes, and silowable spans,

A
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AL 28| LIGHT GAUGE STEEL JOIST FLOOKR SYSTEM

/Metal deoking ov wood panel ovbfloor

___________ o
[@OOQOOO/OOOOO O O O P O i
M e
e Linear support: C?umhad holee reduee ; ¢ Planar suppert:
oheel beam or channel Jost weight and allew Metal stud ot
the passage of small consrete/masanry
plumbing and electricsl foundation wall -
{ines.
Mekzl decking
or woad ypanel Light gauge obeel Jowts are manufactured from
subt| oot cold- formed eheets or sbrp sbeel, They form 2an
“ econamical floor sysbem that 1o lighbweights,
nancembuetibie, and dampproof. The jnate are

i21d ovE 1n 4 manher that 16 eimilar to woed

_N{N@t tloor gysteme,
' Jewwts are érzoed I@“, 24, or 45" ot

dependmy 1038 and bype of decking voed.

Connestishe may be bobed, screwed,or
welded.

12" mmn, bearing 2t joet ende;
3" min, beanng 2% interir supporte

" Gtrap bridqing st %'t 8 ac, depending
an Jowot span

N/

gverhangs and
Floor spenings are

tramed in 2 manner _ o

j;gﬂ”;ﬁi:”d LIGHT GAUGE JoI5TS

Web sbitfeners are vequired %

wheve concentrated loads

f;f:i:’;ii‘;i;*?; Afi?w&r Nzilable jo16t 'O ot ok closure
mberior supports, Depbhet 6, 8,9, 10,12 inches- nominal

Fiange wdths: | 96", 1%" 178" 2", 22"
Gavges: 14 throvah 22

The ‘f‘JHdWH’f@ table 15 o be vsed for preliminary mzmj only. Coneult manvtacburers’ [itersture fo confrem
lowt sizes, framing details, and aliowakie spans and loade,

ALLOWABLE UNIFORM LOADS (lbs. per 6F)

JOI1eT GIZE | GPACING | SFAN in feet JoI6T GIZE | SPACING | SPAN it Teek
te 12 i4 & 1o Rt 1% g ar 2z
5 1:21" 735 | 3B 55 57 5% 8" 186 | i25 27 4 | 42
8! 24" s | w0 | 57 | 38 | 34 " 24" | iz4 | 83 | 5B | 4% | %2
48 7% | 45 28 2 7 48" 62 42 22 21 16
I ”. N4 7% 54 6" 16% | 123
ah 74’ 7% 5 26 (z" 74" leo | B2
4" 3% |- 20 e 4t 54 | 4]
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{GHT GAUGE STEEL JOISTS: BEARING CONPITIONS

W

P

; Pecking S
!
?

Dauble o

channg
e

Frmmq’ angle
+Metal sbud wall

h_ Sheel
M Joiet

INTERIOR BEARING

LTy Deskin
t\ & o

"

=

bearing

Stesl Jo1st

f continvaus aver W‘fdwi jdsagéb ,
A beam or wall support ?’:ﬁ; pareibie
INTERIOR PEARING

E
{
b
I

Ferimeter
channel

H

”
i
?
5
i %> H wek stiffener

IN—-Mebal shud wall

EXTERIOR BEARING

— e : T Metal stud wall

st&ﬂ’

"

Anchor vt

chy nqlﬁ
gteel joist e
Cone. fovndation {'f'*
wall s

R

EXTERIOR BEARING

’ .
Z A pible or nested

Ferimater
channel

Podbled joigte or
wep avitfenere over
suppart

FLOOR PROJECTIONS AND OPENINGS

Ferimeber
channsl

Pt

sheel era

s

EXTERIOR BEARING




REINFORCED CONCRETE
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Reinforced concrebe can be cast into almost any
shape. b5 Hlexibility of f2rm 16 limibed only vy the
formwork and stes! remnforcement required, ana
the methad voed for e placement sr casting. It
may be formed ko exthor lingar or planar
elemente and configured into skeletal frame,
bearing wall, sr shell structires,

Corcrebe must be shaped and evpported by form-
work vbi| i curee and can suppart WWeelf Thie
formwork w oHen designed 26 3 soparabe struchural
system becavoe of bhe congiderable weight and
Fluid pressure the concrebe can exert mib.

The conback evrfsces of forme are coated with 2
parting compovnd (oil, wax, or plashic) 0 2id in ther
removal, From 3 deeign standpowt, the shape of 2
cotcrebe soction must aliow for the easy removal
of the formwork, Use fapered sections where the
formwork might ebherwioe e trapped by the
surrounding concrete. Sharp exbernal cornere are
uvsvally bevelled or rownded b0 aveid chipping 2nd
raq4ed edges,

For economy, otandard frms shovld be voed in 2
repebiive manner, When passibie, use colvmng and
beams of a conobant size and vary the amount
o steel required.

AN
STEEL REINFORCEMENT

TN
ANANEVAN
\\\\\\ \\\\

WELDED WIRE FABRIC
conaste of cold-dravn
wires arranged in 3 gnd
and welded at bhew points
of inbersection, The
fabrie 16 typieally veed

to previde temperature
remforcement frr 4labe
bvt the heavier gavqes
can dlee be voed to
remborce concrete
walle, The fabrie v
designated by she wire
spacing and ks gavge or
crosa-sechion sl area.

5

REINFORCING BARS
are heb-relicd ebesl
sectione that have
ribs tor better
bonding to the
conerete. The bar
nvmper refere Lo
b diameber in
ei1ghths of an wnch.
eq., A ¥ par 16
5/p" i drameter,

For cross-sectionsl
ares tabies, see 12.9

Gince ooncrebe 1 relabively weak in Bensisn,
steel remforcement 12 required to handie
benslie sbresses 1n structoral concrete members,
Gheel remforcement 16 dlos required to tie vertical
and herizetal elemente, remtorce the edges
arovnd speringe, minmmize shrinkage cracking,
and conbrel thermal expansien and conbraction.

Reinforeing sbeel mvot be probected by the
surrounding concrete aqanet fire and
corresion, Minimum requirements for

cover and spacing fre specified by the
American Concrete Institute (ACH) -
Building Code Reavirsmente for Remnforged
Concrete accovding bo the concretes
exposure, and the size of the coarse
aqareqate and steel ve£d. These requirements
are noted o the foilowing drawinge where
approprizbe See 2160 12.9,

Remborcoment ohovld be designed by 2
aualbied shructural engineer.




[ reiNFoRCED ConcRETE BEAMS

conventionally veinforced concrete “peam o
Gueceptible o cracking under bension in its lswer

2ong. Freabressing the beam redvoes bensiom dFrevensioning

1 t ; H { 1
i ' i/amwale b tie inte 0 \ ~Top barst 3re placed n contimvovs i y
E | continuation zpove :f H [b&zmé In areas o vpward bending, Ht
N H [N
ad ik {4
T SRTIRERTnEEE R
= ; 1
Retnforeng sheel 1o Stirrups e Toy Vars may alse Ve vequired when t
placed m srese of required o handle the beam depbh 16 limited and there
terisle sbress diaqonsl fension o movkficient concrete srea tw
. Hook o 20° band 2t peam supports, handie the compressive shresses,
Yo transfer tensile )
stresses 3t peam
ends i
Sivecast concrebe veame are almost always ;ﬁh”‘ﬁ,{ ¢ \1
formed and cast along with the sisb they = P
Gupport, re:;wbz vorbion o the slab 2065 a5 by ) W12 Y min, cover
2 part of bhe beam, the depth of the beam i R
16 measvred bo {:hajtap of the slab, A rile 3 ; m: i!:/mm' - ﬂﬁ[ffﬁ) Fnant
o bhump for esbimabing 2 beam’s depth i N ; ; b X namuna| var g o ize
‘ B | | oF coame 34qreqate
sk Beam apan in feet = Beam devbh in inches. 3 \ A
, y 12" mn.
Continuty bebween columns, beams, 4labs, an M
walle 16 desirable to mimmize bending memente Midth 4" bovel or shamber
3% these juncbures, Since oontinuty 16 easly ;
sttainable in concrebe congbrockion, strueturee i3 bf; Ve a”f Iw,im ldapkh
sontinvovs over 3 or more apans dre vsually the m Z2hor 27 mulviples
meot efficient,
When loaded 6o s full lozd-carrying capseiby, 2 FRESTRESSED CONCRETE BEAMS

D Post-tenaioning

e

oraeks by placing s entire cross-section wto & »
compreesion, Thie 1o aohieved by stretehing the Stesl 15 stretohed
reintorcing abeel o 2 gh tensian, anchoring 1t across the beam ped,

st the beam ends, and then releasmy it,
Prestressing redvces peam detlechion and
allows the vee oF ahailower besms and longer

spans,
There are two bypes of prestresseins Beam 15 sast around
bechniques, Prebensioning o accomplished in the stretehed oteel.

2 precasting ylant, Fost-fensioning 1o
vevally pertormed 3t the building sibe,
eopecially when the structural inibe are too

large: o bransport from factory tv mite.
Ry T ey

When relessed, the
steel places the entire
besm section ko
compression,

Sbeel stvands, Araped

mpsde peam form, are
costed ar sheathed to
prevent bonding while
consrete 1w Lasb,

4+
ra

fher concrete 12 cured,
bhe steel 16 sbretohed
with 3 hydravhe jack
and aeourely anchored.

= S

Under laading, the beam
curves Aownward and
equalizes the upward
curvabure.,




Ji.32| REINFORCED CONCRETE FLOOR SYSTEMOS | 1

bas by
—<] Gyan/30 for floor elabs; 4" min,
Gpar/3e for roof &labe

e Slabie supporbed on two wides by beams or bearing walley
beams, m turn, may be eupporied by qirders or columne,

o One-way olabs are veed for light W moderats loade over
ONE-WAY SLAD relabively short spane.
e Large modvie size 16 not a5 Flexible for defining irreqular
bays a6 smaller modvies of watfle slab.
¢ ko 12" apane
—2%" ko 4"
P S — ﬁﬂ;Tw-F\m—v“ - N N — v mu:—_:r._.-—.:'_..—_'.z?z::-:?%
.-J lnj :‘Iﬂ . i Wit s o it i--«:m- mmmmmm —-l‘:‘-ln'-‘%—L———
l j g4 2" L—g! %0' 20" f:’lé‘tr‘iblu"*}%ﬂﬂ rp for spane
f ! i 2" over 20'; gpace het more than
zinzgjr;i increments 15! 2.6, For opans over 30!
iﬁ" ol (min. bobal depbh = gpan/24)

Jowt band e an econom cal atbernative ko conventional beamsy b hae
the same depth 35 the joiste bvb 1o broader,

_ | N B e One-way jol6t 4labe are vsed for longer spans and heavier
g?ﬁbef“\Y JoKT r =] loads than practical for one-way eolid eim:; not 26 onibable
r = for \amge concentrated loade.
E [ Jniets may be Hared at the beam supporte for greater
i :
R = = shear reaiebance.
_' | ;——ﬁ*fz"iwf'/z“" o g
' ' e " £0 20% 10
12" or 30" 5'or 6" 2" increments
square dome (mn. botal depth= span/e4)
forme

bolid heads 3t column supports are formed by srntting dom
forme; s1ze depende on span and load conditions, :

TWe- WAY T o Two-way wattle siabs are veed for long opans and heavy loade,
WAFFLE SLAE * oo " o For maximym e¥ticiency, bays shovld Ve 36 nearly ediare 2%
TDD]EDD pesaivle
COCOIOTE] o wettle elabs can be efficiently canbilevered in bwe direstions,
Connonn wp t2 /3 of the man opan,
DZZB:DG o Coffered underoide 1o ofben |oft exposed.
" lm:}"—j "
20" to Ab' spane Ll
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——Depth = lab perimeter/igo; 4" mun,

o Twa- way 4130 15 supported on four
21462 by beame; bay shovld e s
nearly square a4 posoiyle.

o Two- way slabe wibh peame are veed
for long spans and heavy leads, or when
3 high resistance to isteral forces 1o
required. Two-way #isbs huwever, are
vsuaily made withovt oams,

See bolow,

TWG - WAY GLAD
WITH PEAMS

%' to 40' spane

4

3

I—Mm. depkh=
4pan/36 or 4"
(6" 12" byp)

1

* Two-wzy #lab 15 svpported by columne
withevt beams,

o Drop panels andlor colvmn cape
reinforce slak st column supports,

o Remnforsing sveel 16 srranged to handle
Varying abresses wibhin 2 siab A
untbarm thickness; this slse appiies
o tisb plates pelow,

g Colomn cap

Min, devih = span/s6 J‘{_Wﬁmp panel
Min. widbh= o4 span-

TWO-WAY FLAT
GLAD

15' o 40' spane

. - " " 4. " it ik & 4 2

Min, depbh = '
pan/33 or 5"
(5" w !‘?HW’)

¢ Minimal conatruction depbh can
minimize puilding height.,

s Two- way Flab plaves are simlar to two-way
slabe b have vo drop paneie.

o Flab vlates are suibabic fov moderabe loade.

¢ They are aimple to form, and permit some
flexibihby i colvmn placement,

TWO- WAY FLAT
PLATE

1" to 36" spans
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PRECAST CONCRETE FLOOR SYSTEM

Conerete Lopping
(2ee note belsw)
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¢ Precast Concrebe labs, beams, and e A 12" 40 22" Ltk concrete topping wonde
ebrucbural tews are one- Way spanning units; 2ce of the olak unive, helps bie

they are normally prestressed and may be egebher, and concesle any surface
oF normal or lightweiq

amerete,
s The precset vnibe are cast and cured in
2 plant off-aibe and transported to the

building aite for erection 3% I’l@ld\/ conbinviby and gresker resietance to laberal
compovients ; bhe gize and proporbin g [s3de, :
the vnibe may be himited by the means e The bopping can dleo morease the slab’s
ot transporsation. Fire-resistance rating as well 26

» Plant fabricatun ensblee the vmbs Lo accommadate underflosr conduiy for wiring,
have 2 consisbent guahity of sbrength, e When the floormg 1% 4o be carpet and pad,
dvrability, and finioh, and eiminatee the topping can ve omibted it smovth -
the need for on-g15e formwork. surface vmite are vsed,

» The modviar nabvre of the etandsrd-sized
unike may fot be svibapie for irreqular
bvilding shapes.

! .
& Lingar suppory: “— Underside may be cavlked L. ... ¢ Planar sypport:
Rewnforced concrete and painted; 2 celling finigh Magonry bearing - JON
or may also be applied to or ke or renforced BN
Sheel beam swopended from olab concrebe wall 8 \
A\

T2 werve 26 2 laberal load
Aiaphragm, precast 4iab
unite must e bied bo each
sther over their eupporee
and at ther end bearings.
Gee A5G : ‘

Narrow openings
X parsliel bo elak span
- sre preferred

s
S

¢ topping can be remforced with steel over
supporting beame or walls for structural




[ PRECAST CONCRETE STRUCTURAL UNITS 7535

The ¥able below illvatrates the basic bypee of precast consrete sbrusbursl unibs, The opan ranges
dicabed sre o e used for preliminary s1zing snly. Consvl€ manvfacturer for avallabiiby of cizes,
pxact dimensions, connection detals, and gpan-lsad tables,

TYPE OF PRECAST LONCRETE UNIT THICKNESS or | SPAN RANGE in feet
; PEPTH In Inches
- PO -‘l T
o 4 12 - 1o
i o 4 - 24
y - 3
* Exact dimension varige Yo 3w 2 e 7
space for reinfercement and
qravtmg,
BoLIP FLAT SLAE
o0
4-0° 7 “*é"'bu- !Oil‘ 12" P 4 - 22
_l:s‘..,}::{."I:.\‘;_-J"_‘AIA,.A.l.‘.:'n-‘,,-h-:__,.i.-.“_‘:__',,. T 20 - 32
foo O OO 0 24 - 4o
¥ ploo gvalable m ih4" 2l 344", and 80 wilths, 3 30 - 44
HolLowW CORE SLAD
1r_ W {we gl 8 100zt
LN [l
16" to 4p" deptins ” PR
o 12" o 40" Aepbhe
SINGLE TEE 7 36 = B0
| A RN 24 45 - 78
52 b4 - B0
D@ 6L -~ 90
e AL g0 - i@
PolBLE TEE
12" ria"
29 g - 30
28 27 - 40
3¢ 26 -~ 50
44 30 - b&
L3 to vz of tobal depth 5 24 - 7
Beckanguiar L-shaped Mverted tee & 42 - 30
BEAMS
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PRECAST CONCRETE STRUCTURAL UNITS! surporr conpirions

~Exbend ebeel dowels into 2" min, toppings
;f wibhovb bopping, extend steel mto grovted
key jombe or inberior veide,

|

SeBill voids oF nollow core vmibs with congrete
2t ends Yo tie inko concrete or masonry oupport

!
!
I
I
!
l
1
|

]
|
!
!
t
;
;
t
=k

j —

S Neoprene bearing strip

Y wn,
FRECAST SLAES

Sibecast concrebe topping with welded wire fabrc
reinfarcement bonds o precast slabe te form 2
compesite sbructural umb,\

apvr K e e Tt Pt b ek AL o h
3

i

P T

Sbeel kare i kopping or i grovbed
key jante to Lie 63k vnits over

sheel beam thetr gupport.
welded to
viate precas

it #lab unike

Girrups In conc. beam (or sbude
o sbesl beam) extend vy Bo e
inte topping.

| Gheel plate welded to plates cast mto
m precast olabe and concrete support

v

- --

Filt hollow core unite
W concrebe

g

i

Neoprene besring strip

PRECAST SLABED

o

, NS |
Naaymn&/’ | abeel ties n grovted i
vearing l key jonbe
il ’ Remtorced
| RRye—Remtorced maoonry or concrebe
besring wall,

ohee| anale welded to plates cast inbe
/g;ﬂr&czat tees and conc, wall support

Renforced aibecast concrebe
Yopping

e T e T o g s S e agy Gt g
e T o EE AR e i e e et

PRECAST STRUCTURAL TEES

Elwr:l plate welded to angles
c36t info beam and strvetvial
tee

Neoprene bearing pad
inverbed btee beam

Steel angle welded to plates cast

Cd

glumeh caet with cong, celumn

|

PRECAST BEAMS

inte beam and M!umn——’—"’_\—,
i ,_&*__l_/ IE 's ns
Neoprene vearing pad Eoul

Pearing angle cast inbo beam
recess

~—oteel havnch cast mbe
concrete colymn




WALL SYSTEMS

Wall systems ave the vertical planes of 2 building
which define and enclose ks interior apaces, They
may be bearing walle of homogeneous or compoaite
conatruction, or they may ve constructed of linear
columns and beams with nonstructurzl panels
filling n bebween them, How these wallo and
columing support Hloor and root systeme 3bove, 2nd
how they are supported n burn by wall and foun-
dstion systems velow, are debermined by the
structiral compatibiliby of these gystems and the
bype of materale and connections used, If riqid,
walle can gleo serve as ohear planes which are
?amgnad Yo resist labersl wind and earthquake
orees.

Exteror walle serve 36 2 provective shisld aganst

the weather for a building’s interor opaces. Ther

conabruction shovld control the passage of heat
and cold, air, mosture, and water vapor, The
exberior akin, which may eibher e spplied Lo or
ve inbegral with the wall structure, should be
Aurable and resistant to the weathering effects
of aun, wind, and ram,

The inberior walle which subdvide the space within
2 building may e either nonstruchural or load-
bearing, Their construction ehould be avle to
supporh the desired finsh materale, provide the
required deqree of acoustical separation, and
sccommadate when neceseavy rune of mechameal
and electrical lines,

The size and locabion of door and window operinge
n walle are determined by the requirements for
nztural light, ventilation, view, and physical
sccese, These openings must be consvructed so
that any vertical loads sre diwtribubed around the
openings and not bransferved to the door and
window unite themeelves,

-

e)




2| COMPARATIVE WALL SYSTEMS

L

NooP eTUD WaALLS

» Walie are normally Zx4s, bub may be 2x64 or larger to
accommodate mere thermal ingviatien or nee more than 14 feet,

» Shude are epaced 16" or 24% ot ; Yhie epacing 1 related to the
widbh and length of common sheathing materials.

* Stude carry vertical loade while the wall sheathing or Aizgomal
bracing help to make the trame rigid.

« Thermal ingulation, vapor barriers, and emall mechanical services
can be accommedated within the stud wall frame,

« Gtud fromes can accept 2 varieby of inberior or exterior walil
finishes; some Finishes require 2 nail-base sheathing,

o The fire-remstance rating of the wall assembly depends m it
finigh materizle,

« otud wall frames may be fabricated on-oibe or panelized off-a1te

- Stud walle are Flexivie m form dve 4o the workabniby of relatively
small precet and the varisve means of Fastemng zvailabie,

METAL &4TUD WALLS

» Metal atud walle are aimilar n ebrvsture to wood sbud wille.
= Conngctione may ve screwed or welded.

| SUUUUV T VR ——— )

Fay

L
hY
£

Woop pPost AND BEAM FRAMING

v Pook and beam ayebem vees fewer bk larer atructural members
than obud framing.

» Frame requires didgmal bracing, shear ylanes, or rigid connectiome
for laberal stabbiby.

v Vebtailng of Connections 1o critical for etructural and vigual veaeons.
Frame may be lett exponed.

* Non-bearmg infill panele enclose apace and, on exberor walie, serve
as 3 weather barrier,

o it may be AfFioult o accommedate mechanical and eleckrical
gervices withn the sbroctoral frame work,

« Posbe are vavslly laid ovb slong 2 grid Yo suppert plank and beam
Hoor and root etrvotures,

STEEL AND REINFORCED CONCRETE FRAMES

- Gheel pnd conorebe frames are similar i form to wood yost and
beam ebrvetures,

o Strpnder mabenals can epan qreaber Astances and carry
heavier losde; rigid connectione are fesaible,

« Stryckursl frame con supperv a variety of corban wall systems,

i
by

__4\

MASONRY AND CONCRETE BEARING WALLS

» Mzgonry and concrebe bearing walle rely on thewr mass for thew
load carrying capabiliby; while atrtong it compressiom, they may
require reinforcing to handle any tensile stresoes,

Thetr height-to- width ratio, provisions for latersi skabiity, and proper
Placement #f expansion jombe are cribical,

Wall surface may be left exposed; materisls have good fire-resisbance.
Mechanical and electrical services may be inteqrated inte wall,
Thermal neviatien may ke contamed in wall caviby or be apriicd

to wall saurface. '

L]
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FACTORS IN WALL DESIGN AND CONSTRUCTION

Strength in:
o gupporting verbical loads trom floor, wall,
and roof structures sbove
o Resisbing latersl wind and seismic forces
and lateral loads From supworted floor
and roof struchures,

_...‘&'
A
.w....%.

Connection to foundstion, Floor, and roof -
gystems ! i
o Fioor snd root systeme may bear an the
wiall system o0 that bheir cdges are exposed
and canbilevers dre made posoible, -
o Floor and roof gysteme may frame o
the wall system which 1 continvove for
the heiaht oF the building.

+

£

i
2 N

o Compabibliby bebween Vase materizl oF
wall and desived watl finish

o Vigual charasterisbics of color, texbure,
pattern, and jonting, /

wall Fimeh desired: /

s Struckursl and/or modviar limitatione
on s1ze, proportion, snd location

o Eftect on dayliawting and potential for
heat loss o 421n.

Door and window openings N

Weathertighbness and the control of:
o Heat flow

o Ay infilbration

o Maisture and water vaper flow

o Sound transmlission,

Expansisn and contraction:
o Type 3nd locabion of expansion jonts,
if required.

Accommodation oF mechanical and
eleckrical services and ovbigts.

Fire-resistance rating desired or
requived by the building code.
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ID ok | BALLOON FRAMING
i\ A
S Koot system; AT
IR see Chapver G ,/// t/ 1
Flaﬁbr\y'ém?.é S / A E |
™ . . \\\. "{_‘/ﬂ BT oy PoaE b
I N IEIETSS
T % D HETT 7 1l P
Devbie top vizte s A A V AlAl ol
g i ial Sl Sl L
Waood joiets T E - I A AL (i /y"‘
lay sides oF AT T L2 L ﬁrsetaﬁ-})///”/
; cortinvavs o1 R R 1 S A 1 1 g PR ﬁ - :r/é”/
} Wﬁ“éiwiéﬂ A LA Y A i LA A = ,
\E\I‘\///"'///ﬂ u 5
1 X4 ribpon 7\\{ A b i iU LAl
Sulioor ik ko otude NN Zi4 =
. ) provide addibima: ' iﬁ j s ‘
Floor joi16bo~ | ) suppors for joists ; !\\ \E %? > >E i /
y L | o ¢ i /
. : | S F % g / :
Z 2 ™ | L L~ / ] /
x waatoire / starz; bracing :/ L 1 AN AL ﬂ
x4 ribber let reAvIres ; Z I Il %l Py
m{mebudév‘/ -:?95. S| L2 A LA A A A f{
mﬂg/// A LAl LA I [ =
P Conbinveve N4 A A P L1 ﬂ £
A L1 LA A (DA |
wall etvde \I <1 el %% /
3 < L LA s A A g
\\Zlé_cmé_‘é
2% firestop \Q é@/
%Ifﬂaor—l : § i’ft/
L
4 i
17z
Eloor Jﬂléﬁ?-j
sl plate
Fovrtdation wall 7o Chapter
« 2x4 ot Zx6 sude gpaced 16" or 24" 0. re contmvevs for full building height.
P 4 1

o Balloon framing w rarely veed teday but minmal vertical movement may be
desirairle for brick venser and sbiece finshes,

o First Floor joiste bear on 2 fovndation olll plate whiie second Fioor yo1ote
lop the sbude and reot on 2 conbinveve ribbon let inke the stude,

o Concealed spacee in frames require 2x firesbops to prevent dratte
between steries and between 2 top etory and the rosf.

WALL STUD SIZES for beth Mzx. urgupperted | Maximum spacing
baligor and viztform frzmmﬁ heignt
72X 4 studs 4! 16" 0.¢., except when supporting only 3 ceiling and roef,

2x4 65045 not more than 10" high may be spaced 24"ac.

2 X& sbvds 20! 24" s.c., except when supporting 2 sbories and 3 resf,
space 2xG otude neb mere than 16" 0.0,

e i e [T~ R



PLATFORM FRAMING

f aystem; oo Chapberas

\\\

Pouile
top plata

K2
wall stude -]

wwi Er e
ST Nailer fr
ceiling

\Uaulﬂb top
rlate

(— Gole plate

eZx
wall styde

/69['3 riate

top plate

(‘9UV‘H€0" .
Elaar jo‘f&te-\

Flabtormt J
z floor
Wall \ N NNailer for
sheathing ' ™. celling

N
;?jlfh: :’ ™~ \‘Vwkl& top

vee 5,10 plate

e ZX

wall stide

N\

—Gole ylobe

virbloor
(:lm' Jm@te»\

{mFig gnd

vorabe Lateral Flattarm 7
. r
Foundation syseems i;zc;?lar%vlmi, Floe
See Chap'tar % v Singlé or
Asulle ol
Foundabion

wall

o Zx4 or Zx6 sbory height stude are spaced 16" or 24 V0c.

o Flosr jowwts rest on faundation sill plate or top plate of stud wall below,

» Subtiosr extends Yo ovter edge of wall frame and serves 25 2 work plabform,

e Albhough vertical shrinkage & dreater than w ballosn framing, 1 » equalized
between floors,

o Sbud walle are adaptable to of-site fabrication 25 panels and Hilt-vp
consbrvction.

e Concealed gpaces wibnn frame require 2x Firestops to prevent drafte between
stories 3néd petween 3 top sbery and the roof.




D6 WOOD STUD WALL SECTIONS

enlw—*écoond tloor wall framma See 4,9

E gimilar to firet Hoor below for variove floor/ i
: parkition connections

i Finigh floor over |
wkﬂmrﬁ\\

B J

7
[
] PRI \2x blocking to provide [é; :
v 3 nailng surface for "—'*{
7' Canbiever celling frmgh F
see 4,10 T-—Poukle 2x top plabe i
?
ic" or 24" stud spzcing ‘%‘ l B
; i /\
Corner framing-——of NN i I i M (M
See 5.2 \, ) e
MXF’mma nailing Wall intersectione /\\«/
surfacee for 50¢ 5,0 Lo
wali fimsh |
= =
PLAN OF &TUD WALL FRAMING
Exterior wall ct——2x stude @ 16" or 24" 20, ; ! ;
sheathing and/er se2 B4 for size and spacing requiremente; i
fingh——— 2x% gtude @ 16" 0.c. may ke vood Br
- nberior nonbearing partitiome b i
Thermal insvlation i
~ 2nd vapor barrier: LSl — Inberior wall Fineh |
#oe 5.25-5.27 L — 2x edle plate I !
Finish floor over guirtioor

Wood oot Floor sysbem; see 4.4

¢ " min. clearance
between untrested
weed and grzd& —r

2x sill anchoved to :

fovndztion walls Provide peam or wall

see 4G support for interior
lead-vesring partitions; i
see 4.9

Slope away
from etrveture

SECTION THROUGH EXTERIOR WALL INTERIOR PARTITION
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oD oL

second floor Parapet wall
wall framing-— sonditien

see 8,16
for flashing
requirements

See @.9-6.10
for variove roof edge
condibions

2% solé plabe ——"|

Eirsah Floor aver subFloor

|

:

H
2x Mecking to ;vrawd&z/ Root Joieks (ap T
naling surface for stude and bear
celfing finigh m I Hﬂoklng or )

—«.,..«-——'—‘/
Povble 2% top plave~——"] IX ripleon

gee H,26- 8,27 :
for thermat wmsylabion o =

snd vapor varrier 2% shude—T) With the increase in thermal meulation

requirements required by some pullding -
3nd energy codes, 2x6 ar even 2x

2 x4 horiz. otude have come inte qreater vsage,
strapping —~_ || Albernatives include vaing dovple wall
constirvetion or ingtalling 2x4 horizontal
sbrapping insde or ovbeide 2 svandard

f Font
Zx looking may be /--~ stud wall. See aiso 8,21,

2x wall studs
CATAR 2T LYY pe—

required by pome
wall finish materials

Conbinusus
Zx wall stude

V2! exp i,

Seer 3,19

Cone. qrovnd fyiziﬂ]

A T T e Y L oy T TT R E)
A R e P e R e L ek LY
o alatiy 8 L0 2efe

o f abQanbaiom e ita T a8 R

See B, 25 See .19

for msulabion for thickenzd

optione ¢dde grovnd
4iabe

NOTE: The wall sectione on thie and the preceding page are not intended o be complste, They exclude spscific
wall, floor and cerling fimshes, brim, nsulation, and vapor varriers, Instead, they atbempt to illvstrate
be waye wood sbud walls cotnect Lo variove foundation, Floor, and raof systems, Wood stud walls
are bypically used with wood joist and rafber systems,
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58| WOOD 2TUD WALLS ¢ corNERS AND PARTITION INTERSECTIONS

-~ overidp Lop plates 2t
corners and mberecctbions

with sther parbitimss
censil 2-igd

G4 B 1600 ohaghered
End nail 2-ied

Voulbde 2x
top plate

oFtget end jointe
n top rlates at [east

4p"

(2) zx4s
with Hﬂakmﬁ

(2) Zx4 e or
Zx @5

Provide nailing
surfaces for
wall fimeh
mate izl

Povyled stule

164 @ 24"4,c.
o lod @ ig'ee.
é{:zgq eved

i
Toenal ) 2x4e

endnail

) exde Provide nating
surfaces

Y

ez - ied
e k¥ N R— |
Liwj@ AP 1 bevween 1 shude, vse 2x4a Plocking .
6%:255”52. ’ e 4" oc, and 3 1xe or ixb

(3)z2xce
wibh Mackmﬂ

INTERSECTING PARTITIOND

CORNER STUD FRAMING ASSEMBLIES




| D/OOD STUD ‘NALL5 DOOR AND WINDOW CPENING S | ;‘,i’b R

7
a0

m m I With 2 conbinveve (2) 2x6 header, no
M linteio are required for spenings
HEADERS  (2)2x4 (2)ixe (J2x6 (P2xio (DixIZ uyi:w{— wide

Syppartind: _ Can 6pan:

R R e TR

Roof only 4 Hros' Gwa' s’ 10'te12!
4 story - 4 4400’ G'ted' Bttt
2 gtories - — - 4408 &'to 8

o Eor spans ver 4' wide, Weader requires 2" mn, s0lid bearing
3t cach end down 4o Floor or eobom plate.

o 2% plywood apacers are used with 2x members to
match 2x4 or Zxé tud widbh,

o For unusual load condibions, header shovid
Vo enginsered 26 3 peam,

Oyereized header can P
be used to elimmate
ghort cripples

124

Dpuble header

Cripple or
biotking

Trmmer obvds o
support header

il Lripple stud
Full studs
y
Lﬁ%

: { ;
Plyweod box Efszmj Shael Fiboh yfztaﬁ‘ﬁ Framing Laminabed
poited o dovkle | bolted fo waod jost —"] [

header , steel channel ;
* These lintels shovld be engqineered 36 peams; i |
vertty mimimum bearing requirements,

LINTEL OPTIONS FOR WIPE OPENINGS
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428, 4x0,4x 10 panel sizee

T Ve’ jamt spzeing

When apphed
honzentally,
shagaer vertical

bogeinte -
Y
7

- Uhigss stherwise

T rcommended

: :J’ m;nu?ao- .)iéuy;mrf: horizontal

- vurer | edase w/ Vocking
or ply&liyé

© For vse 35 Lorngp T,
vert cally~snd

nal

LEDH @ 8Po.057apd 4 0.0, Along
Ll edate e min. for
A6\%bvd apacing and 78" mmn.
or 24" obud epacing

exberior 51dmg,
2/8" min. for 16" sbud
spacing and Yz"mn.

[RRY: 2??3)’

WOOD STUD WALL SHEATHING

Ax#, Ax10, 4x |2, 4x 14 panel szes / i
’/l;iwn aprlied |
/ horizensally,

.////

vy

4

J7 :/ fE
eIV

Cadt

‘,H_,. ,‘,.,_
7 ¢ :

£

/7
s

//

7/

/

/

y70,

AV A S

Far vee 26 cor

S : P
Z\\\ zpy‘iy 4
E-??bm{r\édmg ane naior
musts iﬂé\mﬁé
'b'ﬂ %Ua fﬂaﬂ%\ P
gince qypsum ¢

board 14 not 2
nailalie base

/(’\'\/

tF \Gupport Homzontal

© Nal@ 8"

stagaer verticsl
Jomnbe ——— )

.'/'

edqes v/ bieeking

racing,

andleverticaliy
¢ adnesves 2

for 247 shud spssing

RATED PANEL WALL SHEATHING - FLYWoOD GYPEUM WALL SHEATHING

X4, Zx B, 4xB,4x2 panel sizee

\+x B, 4x9 4x\o, A X2 panel sizes
When applied

horizontally

#tagqer vertical

N Exterior siding

e

“Golud Wlocking or
V-aroove jonts
2long horizontal

Net more than ‘
¥ 0% nor lesw

i} ednes than 45°

l QI : Nat@ p'ops ]

' t 4a., %&d@w L ‘
. - - "‘__.‘

N  or v se carper -
hngh%f’an&lé zi:f{::;éf%md
%@fvar#lczi[y; gy ry
High- denaity 1 harl@, 670.c., and Jfravveee

See also 8.15, 2 Rugid-inevlabien may extend l
: .Pelow grade Lo mevlate

i basarient or crawl space

panele may ve B0, dlong edges
usgd A¢ 2 nailake
pase for exterwr

mdlng

P
-

F!EEKE’OAKD SHEATHING RIGID FoAM PLASTIC
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H
i

L

Flywoad 51ding

Board 2nd batben

Dhagonal woard sidin Vertical board sidin
) 4 b,

EJRSAN N O L T O T
A S
A A A Y
A O S M N 0 S (O ¥
| SR L | S
FANA A SO ;
[ N N O T
LN N S 0 5 Y SO
MR Y 0L AN N A N W
iil[l’il‘.‘
!

[
T
T

H |
S S 1Y
- N
O O 0 0 A O

I A
0 M
I 0 S 0 A N A
O N N TN N AU SO I A
A 20 A0 O A 8 DA
FI I R T

T

]
|
I
i

Wood zh ingles

Stucer

]
L
ERN

Vl:{_yl or alumirium
4

mg

Metal afd;ng

pevel lap aiding Bick veneer

[hvetrabed on tins page are some common fimah
materiale which can be veed with wood sbud wall
framing. Refer to the pages notes for wall section
detals,

Some Tactors o consider wm the selectiom of 2 wall
fimah material are:

* 9%ud ppacing required

s Sheathing or backing requirements

o Color, texture, pattern, and scale desired

 Skandard widthe 3nd heighte # panel sidings

» Petalling oF corners 2nd vertical and
Horizontal jomts,

» Integration of doov and window gpeninge
inte wall pattern

» Duralnhty, maintenance requirerients,
and weathering characteristics

s Hezt conductiviby, reflectance, and
porogity o the material

* Expansion jomts, 1f required




B2 ] WooD POST AND: BEAM FRAMING

2 \\

oot gystem: conventiohd

- {atisrsl ababihty can rafters or plank-and-peam
\Q b&ﬁarwwd with: frammg; sce Chapber &
: , l
% < i kmqanz! wood ~
bracing, |
T ‘ > pfﬂmﬁ& w/turnbuokies
B).rig'd panele : D
x -
\ / /,/,
0 . // -
S z
S !
CF, |
I
;/ ‘. ,//‘;:/:}
|| ——Flogr gystem /,’f:’//’/ ]
[ conventional e
Josbs ar Sty el
plank-and- i/
N beam framng
b D Poobe may be svpporved by 2 wall
or 2 pier fovndation
L
o The beams supporting the Floor and rest o Column spacing 16 directly related bo the desired
gysbeme transmib bhew leade ¥y posts which bay size and the spanning capability of the beams
are svpported by the fondation eystem. and Floor systeme vsed.
« Toaether with plank-and- beam Fioor and : 1

rooF ayevems, the post-and-beam wall
eysvem formo 2 three-dimensional grd
oF wpaces which may ve expanded
verbically or horizontally,

o The okelebon frame of poste and beams o
oFben left exposed to form 4 visble frame-
work within winch wall panele, dosrs, and
windews are mbegrated,

o When bhe post-and-leam frame 15 lett
exposed, the tyve of wood veed, the :
careful detaiimg of the post-and-beam {
connections, and the quality of work -
manehip are imporkant fastors,

18

o To quslify 26 heavy bimber or mll constructiona,
members must have a certam thickness, See A2,
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Noov FOSTS AND COLUMNS

Sohd

NN
. ’/‘i," 3
= !'/{!{'s

3 RS
(N
k;’};/.'.g»

.

\/\-
/

7
/
3

Builb-up

>
™~ < /(\A = Yhe least
dirmensien
oF the
Lompression
memper n
iMches

| = unsupported length in nches

s004 columns
shevld be of
well- se28oned
woad,

Bulb-vy columne
may e gue-lammnated.
or mechznically
fastened,
Laminabed columne
may nave 4 hghar
allowable compressive
shkress than sohid
colvmneg, while
mechanically fastened
colvmne cannst .e%v.ai
the sbrenath of 2 soid
colomn of the sime
Aimensione and
material,

Spaced columne
conswt oF twe or
more members
separated st bhair
zhde and middle
points by blosking
and joned 3t thew
ends by timber
connectsrs and
balts,

o Columne. are baded axully in
compresaion, Falure can resvlt
from crushing o the weed fivers i
the maximum unik ebress exceeds
F., the aflawable unt otress n
compression parsliel to the qram.

s A columns load capacity 16 algo
determined py tho slendeornese
ravio (1/2). As the slenderness
ratio Mereases, 3 column can
fail from pyckiing,

o l/d <50 for simple sohd colymne

o L/ <80 For ndwidual members o
2 oyaced column,

The following table 1o be bo veed only for the preliminsry sizing of so1d

weed columna,

ALLOWABLE AXIAL LOADS FOR 90LID WooD COLUMNS (i1 pounds)

Length Nominal size and resulbing TA ¥

in feet Ax a4 L FA ()| 4xe  IPAGed| Gxs I FAlpd] Gx& L FA(p) Dx& 1 TAG)
2 5660 | 478 9210 i 478 3570 1oz | Aldo iusz | 16,285 | 2209
10 3750 | 906 5890 | 30w 72,872 1 756 | 30150 | 756 74,475 . 414
iz 7605  : 21Z 4095 21z 5, 800 : 575 70,342 | 516 51,666 . 982
14 1,665 386 5,380 | 386 37,975 7%
e $,935 1 145 1,776 295 79, 071 i BAL
5 3,308 233 72,972 . A3
vig 18,600 | %53

* The sbwve assumes the madulve of elaskiciby (B) = 1.2x10%ps1, TA should not exceed B, the

allowable umb sbress in compression parallel Yo grain, for the wood vsed.,




WOoOD POST AND-BEAM CONNECTIONS

|

Voubled beam —5

Wi e

S

NFoot 12 discontinyeve
vt each eeqment

1 shgned to bear
dvectly over each
beam and each

Spaced or
Klﬂmt—u;ﬂ beam
Feundation Gill

YLANK- AND- PEAM FRAMING

Reot
Fost
o =
:% Feckin
W N
s
<l
i
Gyaced or
Second bt -y beam
toor |

6" min.
tn the direckien
of the beam spar
when Z beamé
Abvt ever column

L

Beam vearing on celumn

ar ¢ eolid column

N

Syaceld cpl

bee text paqe

umtl e eohd beam

PooT BEAM RELATIONSHIPS - See ales 4416 and 417

——Fogt or column

L Column base w/
snchor sbrape; form
vaties w/ manvfacburer

/—-Thrau?h bolts

Gpace may be
required if
maletbure (2
2 problem

FosT PASE SUPPORTS

Eoundation wall or 160l2ted F'se«r'/

™

—— Poot wf
gew kerf
at pase

Throvah bolte

w/ covnbersunk

heades and nobs;
" plug heles

Gteel plate
welded te
base




Beam ™
hanger w/
concesled Flanges

|

2ngle wf web
abiffener

iR
i
Gpaced 58
beam resting on
butle-up column

f.?%

12

Bearing
Plock balbed
to column
vraced
LA connestiovt

COLUMN SUFPFORTS FUR BEAMS

© the [oade being transferred. Generally,

The strength oF 3 post-and-beam connection
depends on:

* Yhe thickness of the wosd members

* the species aud grade of lumiser veed

* the angle of the resisting force
relative to the grain of the wood

¢ the size and number of bolte vsed

o the voe, if any, oF Limber connectors,

The size and number of bolte required for
3 connection depend on the magnitude of

greater etficiency B achieved wibh 2 few
large boito rather than with nore smaller
anes,

The drawinge velow llvstrate gonersl guidelines
for the placement of poite, sccording bo the
bolt dizameter (d4),

End digbance:
44 4d in compression

i 1
v 74 n tensien

‘“‘f??d_q& distance:
2 d or Yz vow spacing
for V4 ratioe Yo

N—Row spacing || grain

T

oy

16 debormined by net
Load Faralla! v qram section rwzuaremente
Row spacing L grain:
g for l/d oF 2

3% " min. for 2"
sphit rings; siz"
win, for 4" spit

Available in | 20z "amf/
4" diametgre «——

Ve'd for 25 apit )
rindgss 24's tor 4

SPLIT- RING CONNECTOR, 2plt rings

A—— T -

) 5d For L4 of o

| é. b L Edge disbance
' :{ for cane toward which
. ~¥

1

- b accommodate the requived number oF polts,

R l03d 16 3cting 2 4d
7|
|
E

Load perpendicular Lo gram
it there 1o msutfizient svrface contact arez

2 wplib-ring connector can e veed, it spresds
the i03d eyer 3 |arger area of wood and develops
nigher otresees pPor unit of learing than 2 singie
woit alone.,

O U W



rg% J6| WOOD FOOT-AND - BEAM  FLOOR AND RODF CONNECTIONS

Theoe aenevslized eections llvotrave variove
foundavion, Fioor, and roof system connectione
to post and beam walle, Nate that veame are
inbeqral parse of vobh w2l and foor or veot

systems. The type of Floor and veot syebems
veed and how they ?;r& supported vy ?:};o wood
posts ov colvmne attect the congbrvetioh g T

depth of the Floor and rook planes and the - BEAM AND PURLIN ROOF
overall hewght of the ebructure.

BEAM AND JAIET FLOOR

BEAM AND RAFTER ROOF

clesr heghts

Eimieh floor hna——l

5 WM ANT G NN By 2 et N0 (P AR R R 35 N NN 5 AN AEZ A - - e e T I ———n —— ¥
e — I ot m———
e gelstive : rod
congtruetion depths
PLANK-AND: BEAM FLOOR AND RooF BEAM AND JOIBT FLOOR  « CONCRETE GREIUND &LAB

Wall panele can be related to T Conbinvove exbervr ——Additional pleces can be
the oot ?ﬂd beam frame w2 fimah used to lap the hineh
number of waye. materisls, eliminate
J:):fléfmm: #nd Yhrovgh jointe, and
form 2 seat for the
e—Continvave iterior attachment of the
finieh wall frame..
e Walle and poste 1n trfde Walle and pogte in
the eame piane the zame plane

WALL RELATIONSHIFS TO F02T-AND- BEAM FRAME




ENOOD POST? AND* BEAM  WALL PANELS

>
V2
g%"//

'@///K///J///’/Z//////’/////////J’Wﬁ/’/

Peab- and-veam Wood stud framing with ibe range

an wall frmish requiremente

arid esbablished by the poot-and-besm framewsrk, Additiona
Tactors Lo consider wnclvde:

o The connechione between the wall yansle and the
strvcbural frame muek pe apie to transfer dead,
wind, and possibly, pracing loads,

o The tolerancee required far the inotallation +F the
wazll panele muat be bl into the Jomt dotails,

o The joink detale should sleo provide for 2
weakherbight sezl throvah bie vso of offoets,
flashing, or caviking,

f

The %zt&am creabed by the wall vanels shovld ve reguisted by the

frame of Finshes; framing may be composibe wall
vertical or herizontal depending panels

-
L

Poor and windew units

o Allowance shovid be made for movement of
expooed wood Ave to changes in molebure
content, and, when joning dissimlar
“maberials, for Jifferent rites of thermal
expansion and contraction.

N :::.’{"‘“*m:::";“_*:::

% g;g :r::}&“ﬁ:ﬁ:::‘;ﬁ.mﬁﬁq
1
E THRY o
The spaces creaved L o
by aplit columne =l Ho
and beams ran ke .
veed Yo receve iy
clements of the V&
wall frame., 0o
. b
R :"E;j::‘iji o,
o Walle 26 inbe [ e Walle oot back 1-==Fr-+
spaced columne from colymns E:n 5

WALL RELATICONSHIPSHIFS T0 FO2T AND/ BEAM FRAME

Walt Frame can be
tied back to the

yrimary frame

bhrovgh extenelons
of beams or neaders,

Walls set pubside

oF colymne




Pllastere stibten
masorry walls and
provide support
for !31'?5/ concen -
brates {o3de

N

~. “Pearing walie

g e '
/}/// \:\ \s\
: Openings may /
be arched or
spannad wibh

A
r
!
i
i

(ibels \ ?
=

Relatwely small ,.‘ Madvlar
vl aizes make dimensiens
cvrvitinear forme
voss1ple
Masonry walle consist of madviar puilding blacke To minimize cvtting and for appearance, the major
bonded tosether wibh mortar to form walie which Aensions of magonry walle ohovld be based on
are shruetorally most efficient n compression, the s1ze ot the medvlar vnite vsed.
The thest common bypes of maoonry vnite are t Y - -
* Prisk, 2 heat-hardened clay vmit g?itil::ja%g 00
o Congrete viock, 2 chemucally-hardened vait concrebe Vlack
Obher bypes of masory vmibs include etrusbursl I S —
clay tile, ehroctursl glase blak, and nstursl or NN
caet stome, :] \ |
¢ Masonry bearing walle sre fypically arranged >
in vardllel sets to support wood, #tesl, or "5\ ' . ey
conerebe spanning gysbems.
* Masonry walle provide atreng spatial dehimben. NN N \\
and enclosvre, westher probection, and an N
::;Eg:f;'znd dvrabie wall finieh with 2 amngle 295" pabs V5 ke A
« Dfterential movements n masenry walls dve Gtandard madvlsr, Engmnzer, Economy,
be chanags in bemperatvre or mootvre Nerman, Nerwegian, Jumbo vbility,
content, fm’ to etrese concentrations, require SCR prick 6" Novweaan ¢ and B¥ Jumbo
the vee sF expansion and corkrol jointe.
o Wober pencktation throvgh voroue mavonry Reisbive Covree Heighte (Nominal)
mzenzle muet ve controlled throvgh the ¢ For lengbhs, voe mulbiples oF 4" 8" oriz”
vee of teoled joints, canty spaces, flashing, + wall bhisknesses viry with type wall; oee .20
and caviking.
« For fire-resiebance rahinge of masonry e For thormal \nsvisbun, see 8.25,

walle, oce Al2,




—

i D
| MASONRY WALLS T
' ’H_v!.—{NIM UM THICKNESS 0F MASONRY WALLS —"r-§ PLAIN MASONRY PEARING WALLS
Type of masemry Max, ratig of | M, thickness Plain (snreinforced) maseonry
(4ee .20~ 5,22 ) ULar Ui b T | (nominal) ) vearing walle myst be 2 least
: Hgﬁzrmq walio: N 12" giuck fr the uppermast 35'
3 ' U R of the wall
Geone masanry 4 ié,. TN gnd merease 4V \n thicknzss
Caviky wall magonry I, 8 -] A ;
Hollow umt masonry & gt SN ;c"r oach svicessive B downward
_ \ the top,
solid magenry 20 B! N rom F
0 R
s:: ;;"i 3!2:::'"17 2‘2 ' Zn N Unremnforced grovted masonry
' Y _ § may be 27 less than nebed sbove,
P w but ne leze than 6" thiek,
il Nonkearing walls: TN
' Ext, unreinfarced 20 gee notie
- Ext. remforced 20 - belew AN For ﬁm%iﬁmqé ”;dﬁ mere Hhan o
: Ink. vrvenforced 36 2" N oborios or 55 in Height, masonry
A b reinForeed 45 L -+ \"‘ waile may be p" bhick,
Exborior nonbearing wille may be 4" (s6e than vequired for anf 'iwrihwﬁjrr;?é; "y W: iz

" pearing walls, bt vk less than 8" bhick, except where G" % 2"" ;; ?’Z an 4% may ve
walle sre permibted i residences, 1ok

F UL = Unsupperbed lenath between crose walls, piers, or Neke: Congulb 2 atruetursl engqineer

attached columre and local puiding codes to
UH = Ungupported height bebween tloors or between veridy the abructural require-
Hzer and reat. mente for masenry walie,
Sutbiciznt ponding or gnchorage 1o requives to
Yransfer loads fram masenry wall to its supports
ALLOWABLE COMPRESOIVE STRESSES IN UNREINFORLED MORTAR 1 uged o jotn masonry umbe
i Y

MASONRY WALLS (p#)) todether, bond remiborcing obeel bo the

magonry, snd se3l the masonry wall againet

Materis| Tope M Tyre 2 Type N wind 3n;i ram penetrakion, 1o congiets of

gohd brick Portand or masanry cement, hydrated

J 4500+ 75l A 225 | Zoo lims, 344reqate, and waber,
I 2500-4m0pn 7% vy |40
. . tar &

Goid o o Type M- A gh-strength morsar mrd
Orade N 7% (60 4o masonry walle below 4rade, an
Grade & 125 s oo walle subject £ high [ateral or

compressive loads or ko severe

Grevied masonry ok froot action,
4500+ poi 350 278 ‘ |

. permibted Type 5 - A mediwm-ingh- otrength mortar
004525 pe! 7% 21% for walle where bond and Flexursl

Canty wille ghrengbh are more mpsriant

Gohd uniks 4o (%0 e than high compressive shrengin,
; é
Hallow viios ” i - o Type N- A medim-strength mortar for

Holiow unte 170 150 40 getioral vee shove grade,

, ) Type O- A low-obrensbh mortar for

Navural sEone o 129 0o herior viovibearmaq partitions,




[55.20] MASONRY WALL TYFES

Concrete or ai.ay
masonry unibe

Hallow masonty Z- wive iadder

unibe lad and T tre Adjvetable ooy
st i mortar T or tie
B zZ-tre or
Z-wire
ladder loop
Prip to tie
prevent

watsr
from
running across
tie v inner wythe.

When wall hickness 1o || Tl Provide ametal bie : Stagaer ties in )

made up of 2 or more for each 4lz 6 oF slternate covrses

unibg, bond streboher, 7 wall ares for cavibree oy W 3 max, verbical

covrses @ vervical up b2 392% wide; b B BN Aigbance bebween 1

inbervsle nit excesding : wider cavities, provide % % tres of 24" znd 2

24" wf unibe lavping 3 metal fie for each wax, haerizontal

at least 4" over unib ] % 6.8 of wall area, N AN spacing of 6" __—=

below; verbical epacng | % e

neb £o exceed 17" 1F path facing and N Caviky to be net

bonding untbe are at backing wythes N leow £han 1" nor

leagt Bo% gresber i to be 3t least 4" ||~ et than 4" wide T

thicknese than vnite == thiek

el T -

Wall may aleo be bonded LI L I | : i ”

w/ir’m{;zl ties 29 i cavity ‘ 20" Fros 7F | I )

wallg, except that max. vertica ' 0 ey 58" min, ]

it ance lﬁgwean tiee ohovld Gar;”f%ﬂﬂ 41»—/ markar cover far e

net exceed |8 mevs N Jont reinforcement -
& HoLLOW UNIT MASONRY & CAYITY WALL MASONRY

Hollow umt masonry walle caviby wall masonry 1o made vp oF 2 facing and 42 backing wythe

consigt of hollow clay or of brick, sbruetural clay tile, or concrete masonry unibs. The two

concrebe masonry unite laid wykhes are completely separated by att atr opace except for the

and s6t i mortar, When metal biee which are required for bonding.

the watl thickness 16 made vp

o bwp or more vnits, the When comypubing the rati of uneupported heught or lengbh fo thickness,

stretcher covrses muet be the valve for thickness 1w equsl bo she sum #f the naminal thicknesses

bonded wibh maeonry headere of the mner and avber wythes.

or metal bies, When bonded

with metal t1es, the wall Caviby walls have two 3dvantages over sbher types of masonry

must conform to the Lhicknese walla

Z’;ﬁ,;’; l?::’;!;.»',@u:ramante o (D) The cavity enhances the navlsbim valve A the wall and permibe

the \nebzllzbion of additional therma!l insulation maberial.

@ The air spsce avke 36 3 barrisr againgt water penctrabion if
the caviby 1% kepb clear, and f adequate weep holes and Flashing
are prevides.




Wall may be bmded
w/ etbher masonry
neaders or

v metal ties

Masonry headers bo comprse SN
ot lezet 4% of expoved face N
aros, with 2 vertical and X
horizontal spacing oF not X
loss than 24", RIS
=
Mebal fizs may be veed =
bo bond wall f they N
confarm ta requirements AN
for caviby Wﬂ;w“""‘fﬁm WS

-

All interior
jointe are filled
W/ grovt

water dripe
are nab
permittad €<

34" mn, for lewhift %ﬂ

I

qrovE constryctisn ”——@_J

A
2" v, for high-1ife
grovt consbruchion —~ )
W/ rectanguiar-4haped
metal Ligs spaced NN

ne more bhan 24" apart
honizentally and "
vertically (12" vertical
gpacing for sback fond)

only pe Mor Type® [ [ L
mortar 1z F&rmltted‘z ;

paper 4ver
wall
sheathy /
K
Ny

Buiiding paper over

Wood o metal

Corrvaated metal or
2djustable wire
ties Favtensd to

Buiid ing

S5

Mzeamy VBNELT "]

" 21r space
wall sheathing —————4i_|

stud wall frame —— >

Metal blee spaced

fe more than 16"
horizontally and 24 b
V&rbma!!y

e SoULD MASONRY

8 GROUTED MASONRY

e MAZONRY VENEER

Zolid masonry walls may be oF
brick, concrete prick, or solid
load-Vearing concrebe masonry
viibs, Adjacent wythes in both
bearing and nonbearing walle
may re bended with either
Masonry headers or metal fies,
Metal dice are preferred over
masonry headere for botber
resisbance o ran penetration
and zllowance for slahl dif-
forenkial movement petween
bhe wythees,

Grovked maconry walle consist
of brick or 5ahdyconarﬁfza prick
varke i which the inberior joinks
are filled with grovt 26 the
wer K preqresses,

In fow-|sE grovs constrestion,

the wall 16 grevbed m Iifbs it ko
exseed 8", In hagh- ift constrve-
tion, grovbing 16 done i 1¥ts

nob bo exceed 5'. Hiah-lfE
constrvotion therefore requives

# wider grovt epace and rigid
metal tize be bond the twe
tlere teqether,

In masonry venzer congbructun,

7 eingle wythe of masonry servee
26 3 weabher barvier and 1%
anchored (ot net bonded) 4o 2
shructural Frame,

In residential construction, waod
or metal obud walle are tyically
Faced wibh brick or stene
veneers,

Masonry veneers can aloc e
vsed a6 curtain walle supperted
by steel or soncrete frames.




389 REINFORCED MASONRY

R&mfaramj stee!
bare emvedded
i grovt

" min, mersar or grovt cever

g
i

betweeri reinforcement and w’{

masonry; %2 bare may ve BN

placed in 2" horizontal %"f‘
Jﬂ'nt& ,&\f}%

t

B/8" min, morkar cover for §{*
horizentat jomnt r&m%::wment/ Iﬁ:l:§

. Porkland cement arpvb ——————fg¥y
9 SUHRE

Leagt dimension of
reinfsrced masonry

columne 1o be 12V mbh
an unsoppored lenath of
26 X ieagt dimeneion _l_

1
]
|
i

AT

All celly containing
reinfercement muet ke
filied sotidly wibh
grovt; ceile shavld
pe Q!rgn&.ﬁi
v_aré:wzlbx to
#orm 2

2% 2! mmn.

sleay, ¢ 'u'\a-’
conbmveve T ’

vertical '
Grave . Y

Eembercement

shevld be - -
continvaue 4. T . ‘ :
rent. sons. | . g
't:aotmg i Fullved mertar @ ' \
i end walle and cross webs :
e frrming gravted cells; only -
/" Tope M or Type & mortar 1
I:" permibted,
Where grov ift-exededs 4,
provide’ cleafiaite @ pottom
ovree—rE-Celle 2 be arovbed,
m2pect and sesl before grovting. ¢

REINFORCED GROUTED MASONRY

REINFORCED HOLLOW UNIT MASONRY

Remforced grovked masonry shovld
cottform o the requirements for plam
grautaa masenry. Gee 5.2l

Reinforced hollow umb masonry coneists of holiew masonry unibs
in which cerbam celle contam remforcing steel fully embedded
in concrete or portand cement grovt,

General Netes:

Load-kesring masonry walls may be
plam (vnrentorced), pariially remforeed,
or veintorced. Remnforced masonry waile
are exmiiar to rewnforced concrete walle,
They vee standard deformed reinforcing
steel bare, tully embedded wm grovt, for
increzeed resistance to buckling and
iatersl wind and sewemic loade, it
esotential that 3 ebrong bond develop
betweer, the remborcing steel, grovt,
and masonry umts,

Conault 3 etructural engimeer and
locat puilding code requirements for
the design of remforees masonry
walle,

e I i B

Provide horizontal reinforcement: ! i ;
o 3t top of parapet walls, A

e 2t structurally GQM ? |

Hoors and reots, — A

o at top of wall pening o, —-—A]' o = Jr

¢ i Bhe top of ﬁ:obmgea.

rﬁm@ 74"
be 2t least 0.002 x the imy:mf corners,

arose ctose-6echional area A
of the wall,

! | {

! l
Remfarcement to ve 8" 4 5 % i
Mr,, wibh a maximym
spacing of 4' g6, ———TT SN R coammpund S

| Cay%a lor 2)¥3 vard
The sum #f verticsl and [ ﬁrﬂunj:' openings, |
worizentsl remferecement to | exte ;

!

|




JAGONRY EXPANSION AND CONTROL JOINTS

W3
.25

& A

RN

Copper waterstop
wianeher tabe

RN
—Filler rod
and sealant

TNy e
KSRt

Clavty wall

Fremoided
compreso e
Flexible metal ties Jomk Filler

Bilter ved and szalant

M W
AR NN
: Joint sezlant

Premolded
compreesible
filler -Metal bies

L ok For expansion Jont sizes,
zge B, 28

Exgansion jonts should be
wesbhertight and allow movement
i the plane of the wall,

EXPANSION JOINTS

: Wldmg fFelt
on one side

for latersl sbablity
to bresk bond

Preformed qsoket
Rake jb, 34" and cavik

-.:::'o:o;o;:;'av.?.?.;.:.;.;.-.‘05'.-( LR,

g y 3

! ¥ Rk ] 2
> 5 KK X1 e
Sl LXEHS,

R R o o i TR

Filler rod
and seslant

cantral jont
blooke

Pilaster
block
i
1B
1
SNIA
e aal

Control joints shavid be westher-
pight and provide |sbersl stabidy
dcrose the Jont.

CONTRoOL JOINTD

' Filler rod and sealant

XK

e
X ATIC
A O

hasalebetens

......

Wire tie Wall tes

anchors &

p Fovetall olote :
167a.c W wire anehore ’
ft
verkics _)f @ M’p he. %
verbically 2%

Cone. beamn—-—- |

Relieving anq}!&d—if}

Compressivle
filler, w/filler

red and sealant
under shelf zmgi &

Vertical snd horizoptal contivl
Joinbe are required vetween sbeel
or concrete Frames and supporbed
masonry walle or panels,

Mzoonry materisle exyand and
contract with changes in femper-
akure and masture conbent.
Expansion jointe allow thie move-
ment be ocour wn 3 masonry wall
by providing 3 complete separa-
tion throvan the atructure,
They shevid qenerally be locabed
2t 125" intervsls along vrproken
wall lenaths and ab offsets
and corners & U, L, and T
shaped buildings,

126

A goncrete wazsonry wall 1o
subject to shrinkage 2 1t dries
after constrvetion, Shrinkage
cracking ¢an ke contrelied
voing Type 1 mowbure-controlled
soncrete masonry units, rewn-
forcing horizontsl Jonks, and
properly vlacing conbrol jombe,

conbrol jonte are #log voed

to conbrel cracking where Famtfp
oF weakvess of skress cencen-
tratun are 5xfaat¢d:

(D) 4t changee in wall hemnt or
thickneos

(@) 3 columns, pllasters, and
wall inbersections
near corners

2) bobh s1des of spenings >
one gide of openings <6

¥

Conbrol Jomt | Verticsl pacing of
gyacing w/ | Jowt Remforcement
Type L vmibe %! o
wall lengeh
(1) bebween go' 60"
conbrl Jbs,
L/H ratio 3 4
~-
ve | O T
| E
e o




D84 | MASONRY WALL OPENINGS

O
7l R X 7 trated ivad
| 4 Floor or 1A . : orCEN &4 e
e roof load
Openind
Sy ared wr < : ot
CRTIRET e PSRN S — -
L—w——”é’ac + I o ——
ﬁf&mm@ B————
¢ Arching achion of masorry o Lintel carmes less e Lintel must carry an o Borizentzl thrvet trom
2bove opering ovprorte wall load thar nermal adhitinal load iF 2 any arching ackion
wall load ovtede of ioad load trisngle. concentrated load or must ve vesioted vy
trisndie. - Afloor or roof loade 3l the wall mass on
within nermal losd eibher aide of the
LoADe ON LINTELS triangle., opeting.

skewbask V2" per foot of | Crown
span for cach A% ot arch depth Arch depbh

! !'— | S —— Arch zgne
‘ \ ‘ ' ‘ ckewirgck

\ —Fczmbc;*z’ \_szor springiine
S Yg" por Miner springline
N A L
N1 gpan
S ~~Rige (minimum of
%L i M per foot of span)
1 ‘- Gpan .
i : | ! j
1 : i
JACK ARCH SEGMENTAL ARCH ROMAN ARCH

L L L L4 L s s
%%99\"\‘)& kgé‘é'

- k
The orizontal thrust %MV—\&’%

of the srching action L The arch may consigt #f brick:
must ve resmsted vy the = v 3 eoldier covrse

maoe of the wall adiscont v alternating coldier
i she opeming or by an and rowlook covrses
equal but eppeeibe thruet « 20r % rowlock covrees. ..

From an adieibing arch,
eI g or o obene,

MASONRY ARCHES ubilize the comyressive gtrength o8 prick and ebone to opan openings.




Remforced NN
CMU lintely N S
R
Y B
§ *‘\Fiaéhmﬂ — ]
%Extww L
interor L

Linbel may be vigually | T’;ii”égf’”éﬂj@ Cavity Wall Veneer Wall
greicvlated with 2 b’
soldier covrse, Min. pearing
Gfaﬁar‘ opan | Exterier ingle Interior angle
STEEL ANGLE LINTELS (8" walt) (no Floor j0ad) (;:;f ;i::éil;ﬁ;‘?l:;;i
4' L 3z x 3Y%2 x e L2% x 3% x %l
5! L2 xs3lh x%e L5 x3%k x5
&' L4 x3% x%e L5 x3% x ¥

BN

LOUNESE

4407

Cement qravE and
r‘em’ﬁarcm:j gteel

Conerete magenry §m-
unit {CMU) (inbel or 555 4 Rt i
- ond peam Vlock wf : “'r:r-".j i f_“
cement grovt fill + | 7% 798" shp 4"
2reantorcing steel ‘ ‘ Pt

] MU Frecast Concrete

75/5"
B
Jl i

1 7%!(

Vet Ak |

Rewnforcing for linbels in 8" masenry
wall (80 los./58) W/ o superimposed loads

o ; Lintel bype | Clear span | N&/1ze

2% P Y

Precast sintorce &' min, Pearing on T qoae | A P

contrete linbeis may sohid sr yrovted reinf cone 5 FEA

ve veed mih both masonry | f{: “ ) > FEE

Yrick and concrete Inee 7

walla, PxBxrIG 4 7 & 4
navingl G 2 %5
EMU hintel 3 2% 5

PRECAST CONCRETE AND OMU LINTELS




D26 BRICK WALL SECTIOND

T Parapet wall Metal gravel etee
T Sl For coping and Hashing, e i " :
Wood rethore ar joiwts ~~_ se 816, .19, mifw Prospure -brezted pisses ;
””””””””” ST TR , ' S ! z !
~ e P Sbeel ropt Joste ’\ AR Ve ‘f ancher piite i
TN ! T8 e 6" bearmg) < @fi'ﬁm___-; :
““““““““““““““““ :_:_:,{:‘JE’——»'“ /! ..m..,,______.._-__;_...v_.__/ Q ¥ e . . ;
2% top piate——" TR/ F‘\_I_\..F"L_I_'\ Wt NS N6 : Wi W el V) §
/2% Shreaded vode t \\\ ' - ﬁ\:
@ 4'e.c. welded ' \ \ A i IS
Yo atec! vlabes—— marrorzzziana % _~__:_/ :’ 25 R
Horz, Jowt renforcement ] N fMéJ 1"’”‘{ i’%mﬁh . 0 B
Flaghiiig ————""""] 3 may ve required @ 1016t 4 15"’ wall $ogethe &R
) pearing to act a6 5 pond s € Hoor and rort =
Bteel zrale lintels 7 Ry levels bl

) beam.
Ghaggersd weep / .

L AT R ———— Rigid plastic fram

may ke placed in

S— N cavity 2néd gecured
Rowlsck o1l — ™ Precsot conc. aill wing ff ¥ wall ties w/
Flashine s | Kowlsck covrse ———*"‘?ﬁd e piastic discs ’_\\\
- N
Flashing —— . . Rigid ngvlation N
) may 3lee be ppplied :
‘Mebal wall bies : ‘ to interior face \ :
2 MY wythe :
_ and covered wf '
Plasting nencomivetible
wood Foor joate wy Y Precast cont. #ia¥ w/ - wall Finigh ———
4" i, bearing ~ cone., bﬁfrmg,, 2" min, imr.j H
S : - 2 Adatable wall il
! N tiew allow for H
: missligned bed 1
[ _/' N Y Jnbe H3
Metal snehor ﬁrAFéJ Nesprene bezring strip % 0 ka»-l L
@&mry frurth jpiet Metal biee (z ,,”5 . G’Vj{;w’ :
(4'0.¢. max.) * (Bond beam may be recommendsd) A ;
> redvired)
Flaching and stagaered ' Remforcing 2
Weep holes @ 7' doweio tie wall “‘%ﬁ
Yz exp. t. /61&;&! Floor joiete \‘ A w ‘Fauwdz{;;on———v——ﬂ%
4 ]
cone. around slab N K A, k“””ﬂ W =
: N N ‘
o ) “:;‘;‘;W \ // t = e ; .
) - i M R N efrvctural : |
carizjc, foundstion i S />\ Vs __ o L AN 2010, Slab and l 3
wa i k\\\/ Morsar ﬁ /5/ SN fovndation | \\//
e { t e ! X7
Brimeser ingvia W—w, | Membrang wzbgr;awfmﬁ ! j N
v ]
i i i

CAYITY WALL CAVITY WALL CAVITY WALL




[ LINTELS

geinforoed
oMU ntel,
Moo gee below

‘”‘-F’Ezéhmﬂ ———— ]

0950947

ﬂ%ﬁ%% %1%

—Extaror L
InEerior L

Caviby wall Veneer Wall

Linbel may be visuslly
areievizted with 2
soldier coures,

1 el angle
’ Latel ; &7

min. k&anmj

Clear oyan | Exberior angle interior angle
SHTEEL ANGLE LINTELS (8" wall) (ne Hloor 1222} (600 s, Floor l2ad
per fost of span)
4! L a2 x 3% x %ie L3l x 3 x B
5! L 3%z % 3% x%ie LB x3% x5
7 L4 x3%x%e | LB x3% x%B

aoNrses

Cement grovk and
ramhr‘carz@ steel

Concrete maeenry BT =7 ] = A
unib (CMU) hinbelor £% s i EMIENE E\S Li

; pond veam Vlock wf : sl : r‘""lj{—
5 B 54" i

cement grovt fill + | 7%8| l 7% l 3 /é’b_’{:i’_ o

ntorcing obeel
\1 . % oMU Precast Concrets
S8 \ & Reinforcing for lintele 1n 9" masonry
wall (80ls,/58) w/no superimposed loads
y \[ 1, Linkel type | Clear epan | N&/ize
Precast mn?@rw 2" mun, bearing on T oavare | A P
conerete linteis may solid or grovted / .
; remf cong. 7 4 # 4
be veed mitbh both masomry kel 5 TEE
ek and concrete nte _
walls. pxBXIG 4 2 # 4
ASINAT G Z %5
CMU finfez! &' 24 6
PRELAST CONCRETE AND CMU LINTELS
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BRICK WALL SECTIONS

~—

Wood ratisre o joietbe T

[P R ——— R

‘ ver 816, .19,
TreL_ gbeel vt joste ,_\
H 7 fat "
: T@" b 5" vearima) A
f o o e e o falntdt
./ e 0 o W s WO & L W A

VePd threzdad wds

@ 4's.0., welded
o etee! plabes —me—- ]

B AR GENN

Flashina

eteel angle lintels

Stangered weep
holee € 2900 —

———e

Rowlock #1!]

Fi%‘mng

“Metal wall biee

wood tioor 1016te w/ Y

=

~

4¥ mm. bearing ~
— 1

-

Metal ancher %ra;véj
@ every fovrth et
(4'9.¢. max.)

V2" exp. jt.
conc. grovnd 413!97 |

T

Parspet wall ——
For copng and flashing,

L

Horiz, Joint reinfercement
may ve required & joret
bearng to act a6 4 bond
peam,

Precast conc. &l w/dnpg

Rowlsek covrse

Yz 1 & ancher bolbe

Flaghing

Fizehing —
Frecast cont. slab w/

>

conc. boppng; 3" min, #ear‘sjl

Fillceliends o gravk

e e e o e s b, v

[NERURARYCERRE -

N

Neoprene bearing strip -

Mebal $166 ememee—""
(Bend beam mzy ke

requirad)

Flaghing 2nd stangered
Weep brles @ 7' 00—~

Sbeel Floor iisks
4", besring

. Adpvotabie wall

Metal gravel ot
Fregovre-treated plabes

&A4'.c. -

i

-

o e nnch

1
AN Tkt

o
<A

PRSI AR

CMU bond beam—" KX
to Sie wall Yonether EZ755%
@ Ftloor and reet g
levels

Rigid plasbic fam
may be placed
caviby and sprires
to wall fige w/
vlagtic diwce —

.,

A
Rigid oviabion AN
may aloo be appled
to \nberier Face \
of OMU wythe
nd covered w/
nencomiypustible
wall $mish

|

W,

4

t1ee allow for

4

misgligned bed
Jeinte S

1" net mn. cavity wmidth -4 i——
(2"recommended)

{xzhinek2di TEHLEIERIIRATIR]

>

Remforcina
dowsis bie wsll
o Tovndation ——F3

oﬁ%ﬁb?@%ﬁ - y

o S ~§g\c~.

. o TR S Erustural ;1 [

cenc. fevndatiohn ! \\\‘\% eonc, #lab and l TS
] 32 T

wall i &f%ﬁ Ffavndation : 5

Ferimeter m@uis{:wn—wﬂ: o E ::\”

: ! N
CAYITY WALL CAVITY WALL CAVITY WALL

e e R
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g Precast Conc.

slab wf canc.
Topping
cl cel - Bond reak
srde wiaroit % /Exy.jb'.

[ N
a¥erl doweis Neoprene
i gravked bearing
keys / striz 3"
wall bies min, bear

l , .
Htructura & &

sont. veam and

i veam 7 RN
o
s
Bond resk v%@
NN

N
Wead Floor
Jolaks

nanger

Ledger

polted be wall

Max, total

pragctism =

e NS

f-hwkm%é-—l RS

Header R

toy aauraml\ \Q&\}

o

pryjection A .

@ edch E N ]

coureds F\
SRS

corbel w permitted snly i @olid
walle 3t least 12" thick.

~ -

"\\ ~
Waeod ratters er Jolobs ™~ _
e g T e e e, T

-~ ~

Zx top plate
w/ V2l g anchor belte
@4'te,

Herz. r'amf'm:amant’_/
to farm bond boam

Cement grovt

Vertical remforcement

arzd e Avdved
tr

gteel yinte welded to
steel ledger anale
which 1% bolted to wall

AL o Hl
7ALAY 7 BR

These wall vecbions are intended 4o llvstrate how Foor and
roof oystems relabe bo variovs types A briek walls, Al floore
and roofy thab provide |sberst sbabihby forz masonry wall most
be secured to the wall 3t 406, with znchors smbedded n 2
remforced, aravted strucbursl element of the wall.

o For 3 description of masonry wall hypes, see 5,20/5.21.

o For floor systems, see Chapter 4,
* For voof systems, see Chapter ¢,

Wood Floor jo10te
Metal anchor \

BlocKing 5

4x@ ledger
votbed wall

Bond beam

Woad +oor jorcte

Jolgt hamjg:!b / . jﬁi
1 A NNE
4 x lgdger bolte NI‘;

o walf "

Precast cone, 2ial wf

cone, topping
2" pain, bearing

gtee| dowele tappinq./
or aravbed keys to hie
slap to wall

/ ‘.;l'
l
N b st ‘.i AN

Bond lesm

gheel dowels |ap
vertieal reinforeement

24" Lo kie wall Lo
cone, ?aundztmn/

SoLID WALL

REINFORCED MASONRY

REINFORCED MASONRY
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¥5.28 | BRICK WALL SECTIONS
Precset concrete, sbme, P
Wood rafters or joube —— 0 T or mebsl coping T
Keisht difference between \’X{/,/ 7 :
a1t o e e Do e o e e — b e e ] :
;”: @::;g f: Arﬂ:?jﬁwj.d&*m;%—ﬂ-\'i// T Z""’::' :i iiiif;:n R : ™
P e v J B Structural

corrugated metal fie —

Fiashing |

W/ weep holes @ 214

Gteel angle hinbel 4
e

Mokt Aifferences depend /«'/

o doov and windew detale ~<

. Rowiock ol
w/ tlashing —

1" space
Bullding paper
Sheathing

Mzeanjy venesr may ve ]
secured over \" Gold grovt o
(no ar space) 3
Grovt 1o aprhed over b

4alv, wie mesh witha
wakerproof paper backing

Corrigsbed metbal Gies -
nalled bo wood stvds;
With metal stude, vee
adiuitable metsl ties

Flaghina w/
weew holes @ 2! a0

Grovt fill
R AR AN RS :
?»&'f’ M x»}r 3 i

Flashing
stasnered weew N

i concred
Y sves
N N

N s rn e j—
kS

holow @ 2' 0.0, _.x

oteel ahelf angle
boited to wedae meerte

Honzenbal conbrel jont

wall fie

Yertical centrel Jonke
are raqwmd te divide
masonry mte panels,
Gee $.2% and B.2D.

Seaiant over

—Weage moert
" b

Inewlzbion n

cawé::y ar o
Xy e inberior Face

&tryetyral

&an&mt&-)

Filler rod

Conbinveve compressble
Fller o form horizontal
conbwl jont

Masenry VEN et w1

vetal wall studs sre
sorewed and welded
te eteel snale @ 4labedpe—1

Buiiding paper over
gypeum sheathing

Bobbam oF masonry
and atud framing 1%
supported by 2

steel angle \,/

Vovetsl
anghsrs &
4t g,

| o| b0 bearmi
Pz

. %ﬁ‘a&i Framing

to support
angie

MASONRY VENEER

MASONRY VENEER

He y
-1 Angle welded




| BRICKWORK % .29
E;{ —— - J i i I S —
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Running Bond
Thie 16 the simpicot pattern which
& Used n cavity and veneer walle,

Common Bond

Thie 15 eimilar to runmirg bond
except for 2 header covrse 2t
overy Bth, Gth, or Tth course,

Stack Bond

Since umbs do ot overiap, longi-
budingl remisrcement 16 redured
in ynreinfarced walls @ 16" 2.¢.
v&ri:m:al[y.

P Ll 1 1 [l I I I i
R Ry RSE RS i T I I ] I
A N N Ny NI NS i
_ N W R CL | T i T
1 i I T L I I i i ¥
f LA [ il A It I I i i
T ' 0 T i I ] 1 !
[ N ol o I I 1 I ] i ‘
rn T 1 i N N NN I | ¥ 1 I I
I [ L o S i i i 7 1 O O O
i 1 I | 1 1 I 1 I i T T T
I o [ | I i i | I T O O T
Flemigh Bond Commen Bond Engligh Pond

Ezch covrse cons1sbs of alb&rnztm@
headers and stretohers,

PRICK BIND PATTERNS

Bed it are typically
%\ thick, They ohovd
not e |ess bhan Va?
ner mere than 5/8"
in thiokness,

Couree

Every sixbh course 15 composes

oF Flemish hHeaders,

\

Weﬂthe

‘\\ T -1 AT
Eaked Flush S8ryp ke
!, Troweled

TYFES 0F MORTAR JOINTS

Fatbern consists of albernsting
streteher 3nd header cavrses,

Teeiing comypressecs bhe mortar and forces

% bightly against the morbar. Tooled jonts
provide maximum protection a4amet water
venetration and sre recommended n sreas
subject o high winds or heavy rame,

In treweied Jombs, the morkar s cvb or
otruck #F with 2 trowel, The moot effective
of these 1o the weathered joint since &
shede water,

Raked jonbs sre for interior voe iy,

o For morbar byves, see 19 and 2.6
o For Acooription of Prick, see 12. G




a0 | CONCRETE MASONRY WALL SECTIONS

N e ~ Treated woed plabe —
Wood rafierg arJaTéi:eh\ N j@ff."@i‘i’*’é}?ﬁ N g
TR T weided & hedl piste
”‘“_““W““-‘—'—::LT&;—-‘M—— \\“‘ L T O WO s O A Y
Top pistes — T p / '_‘-;ﬂ, ’
ahchored w/lz'd T I T
bolte empedded Y
in grovi-filled e i
celle 440 60z Mﬁ; oteel mots
Mebal lath ¢o e welded b steel

-~.

A
1
|
L

bearing piste anchored
bo cont. bond beam
(4% to 6" bearing)

support grovt f
celle are hollow below ]

Precast conc. 4lak
w/ conc. bopping

Fili cell ende e
wf grovt

b e e i e

" i, bearing / L
on hesprene sbnp K
stes) dowele brom i
wall f1e mko topping 3 o
or nbe grovbed keys
in lak umbs

These wall egetione abtempt do dlustrate how variove Flaor and roof
systems velsbe bo concrete masenry unit {eMU) walls, For 2 descriphion
oF wollow ot and cavivy walle, see 5,20, Besring dtes ot masonry hovld
be proporboned o0 bhat the allowsble compressive sbresses for bhe masonry
Lyre 1o wt exceeded | w62 table m 6,19,

For 5 description of rentorced
Hellow vt magotry umb masonry
i gee B.22,

For flosre, see Chapter 4.

For rosbs, soe Chapbet &

" Wood Hoor jpete
© Metsl anchar i

b & 4.0, i \
_ Wﬁjwim _ :{: improved probection \
; i aqairiet waber
FE ] i
L f; penebration. K XA

Wire fies w/ drips

1 Caviby wall ) Pt

i conabrichion otfere

Biocking

i wythe walle, an
i 2erylic sbucco

4x6 ledaer bolted
h Finish over rigid
ihgvlation can be

te @ravt»htiefy .:' 'j’.f:':i‘_i
Bond veam ‘
Vged

/_\ The rigid mauvlabion

Rigid plastie foam

ingulatien can be

placed 1 cavisy

ov Ve adhered o

wner or ovber face

ot single wythe

walle, ————=

oot B85

Remntorced walle R

are fied to conerete :L :

%our;.&z:mn wzli-«; LIl f\\\\ S

o teobing s witd I EREIESRG

oteel dowels that WE % N \j

N

overisp the verbuesl  ETETE QR

resnforcements i %i{“ %\\\:\\

ghe wall SIS

il K

. RO
N ERERK
) /)4 oy N o= )’;’\\,‘;

Flashna and gi . %
i : can alee be on the
woey hiolee ——.__ | inner Face wf s 2o
Worod Fiaa?’ynebfpw i Aypsum wallbeard ;
T CXkiar % flﬂ?@k-
Flaghing and
weep holeo
2 x treated sill
ahcher-bolbed nte o
arovt-fulled celle—REL 2 s !
: = !
Whdened CMU v IS |
fovndation wall "l il :
5 AN !
] SRR !
Heotl.ow UNIT wALL CAVITY WALL

REINE HOLLOW UNIT WALL
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CONCRETE MASONKY

3, Contrel jont
WALL INTERSECTIONS

i
el Z
= 4. : j ::\ .V 5
j \\‘ / y
ok 1~
/ g ‘*.\"
A Q
Renfare w.alle/ Unreinforced Pearing Walle Besring and Nenbearing wall
4, Lap splice pare 4o var diameters or 22" 1 1" x V" x 30" motal shrap anchor L Mebal lath @ 16" 0.0
2. Toen every obher ar w oppanibe dircction w/ends pent vy 2" space verki- vertisally
3, Horizental or bond beam rewmforcement cally @ 4' a6, maximum 2, Conbrel Jowmt - rake and
4, vertical remforcement n fully grovtzd 2. Metal lath to aupport grovt cavlk
celis i1 cell zbove B Nonbearing wall

Re4vires herizenbal
Jomt remborcement @
6" 0.0, verticaily

AN S WO N B B ' T I R I
U A A NN A ! S S S—
A N N S I e
El??:'g:i;’fgiiilliéli ! II | ‘li N B
N A ERRERERRERE N N N W
B e S e { o o e
- . , I N N
! i' E{ 3 i | 1 Ty R
L RERERNRERER B
S SN N N SO C i
Running_Bond Spack Bond Running_Bond covrsed Ashlar

Albernabing covrses
of 4" and 3" vmte

! } IR ARERAERRERERANENE]

HENANREESERRRNAN

i !

[TITITII i lilis

[TTTELEL LI LI

HERRNENENENERNARR

KERERNERRRERERER
= AREREENANRARE

AN
HIEERRERANERNERN

iNARRRNENNERRENERE

[ERERIREEENENRARR

I
I
%
I
I
f
1
3
1
i

HERRENEEERRNREENA

I
3

)
i

]
i

I
L

1
t

H
I

|
i
T i

i
I
i

HENENEEN NN RNEERD

Bibbed Plock rooved Block
With ribbed and arooved block, the coler of the mortar
shovld makch the color of the block,

CONCRETE MASONRY BOND PATTERNS

I
1
I
i
1
11
k
Concrets Brick Stucco over plock

» For mertzr jowmte see 5,29
o For descripbion of concrete masonry units, 5e€ 127




¥ .32| STRUCTURAL FACING TILE

Shruztural facing tile 16 2 clay masonry product
glazed on one or both faces, These tilee are
generally veed for inberior partitiens or the
inner wybhe of exterior caviby walle, especizlly
whern the durable and easily cleaned surtaces
of thew glazed faces are desired,

There ate two shaps grovps of ebrusboral facing ™ _“\..\.}
bile ! T TS
NS
¥ In each shape grove, Ll
| bhere are several types e |
= | of vmibe: Co
T v Stretehers < L1
' E
} e Corvere and jambe Ei\; |
i

o Sille znd cape
G7 shapes have nominsl

Gl iz2" faces ¢ Cive asos T

) consult manpfacturer
for specific bypes, sizes,
colers, and nomenclature,

Iy

=

4,

dyi
//

/ /
il

/ /

¥
h
)
kY
ha o

DW Ghapes have nominal  (Nomwal dimensins incivde the bhickness of the maortar jonbe,)
2'xle" faces,

a%" or 119"

10" or 12" caviby Wall

o #'or 6" inner wythe © 2-4" wythee ¢« Asmgle 6" wythe or * A single 4" wythe or
#F sbryctoral fﬁ&m@ tile w/ metasl free e A Z%and 247 wythe w' o 2-20 wyth&é n/
w/ an ovter wyshe oF mebal bies; each aide may metal tiee
brick have 5 Afferent colgr

WALL SECTIONS : For hallow unib and caviby wall requirements, see 5,20 and .21,




[@LA% BLOCK

Glase block may be veed in non-loadbesring
sxterior and mtemor walls, and m conventienally
framed window openmnges. The 4lase Plosk ymts
gre 1814 1n Type & morbar wibh jomts at lesst 14"
pot nob more shan oV thiek, Typieslly, 3 wall
panel 16 mortared sk the sill support and 'Erz:wAaA
with expansuon joinbs 3v the nead ind jame bo
sllew for mavement znd setbing,

sre svallabie 26 well 30

thserbs and costings to
contral hest 4z, glsre,
ind brighbness,

Yarwve surface fexbures

Exberior wall pansle
may net exceed 144 SE
i unsupperted wall
arez vor 18" in any
dimension,

Interior wall panels

ray nob exceed 250 SF;
It Unsupperbed wall
3rea nor 2%’ in any
dimension,

verbical stiffeners and
harizontsl shelves can
break larger wall areas

ints the m{u:r&d pana! 5129,

#s" ingrde .

Sl sectione: Mortared jonte

e %" outside Jt,
Wi Curved wall pangle
S| % Suare unite: shovld have expansion R
6'x6" Jonbs 3t each changer | e T
: 8" x 8" of direction, ———" L _
4" bor hollow vnibe izhx 12" \:\ ™~
y SR
3" for soiid umte Recbangular unibs: Minimtum radil : NN LT
4y it » ol | ML \L
NOMINAL UIMENSIONG 6'x " 6 dlase bleck - 4 SO -
2" gass blask - 5 N
includes the thickness of 12" alas6 Wlock |_J N ~—
¥ mortar joints 41896 vieek - 8 j
:
T Mebsl © anchored Header l
[ bo concrete wosd 1|
Pty . - i3 PR oxa T,
o S — ' . Anchar i Aovets]
I"mlm 1 min, l:iff 1" lap i ancher slote &
ap ' cesling ' AN
Head Gecbions: All for detlechin of linbel or beam ) stiffener @ Slsp Edge
\\ " Bealant 4 I"mm. lap P
e N £ Vi Ee—— { fq%f%—;:dix?' sty
N REEE Tt
) Expansion st * 1 n—k_/mt;l ranoi Healant Anghor weided
\ gxbend mebsl ancher- s Metal L or slot anchore sorewed o to sbeel colump
x\ inbo masonry ' ca6b inbe conerebe te jambs
Jamb Sections: Expansien Joinks Stiffener @ Celumn
!
! 1” U Frime T Asphslt emulsion
I ¥ &
Masgonry U 4 B Aayhait ¥t ::;f?;é E m'-ni Ang{&
t . .
pase ~ #mvision : ernolein 7 gbesl chantel
Exp. #thp

Shelf Support

GLASS PLOCK PETAILS




B 54| 9TONE MASONRY

Noticorrosive, corrpgated fize
or pnchors in dovetal slobe

&lugh #ill voide for i
sohd wall )y b:
or 2irepzoe for " ~ ey
cavity w2l o - ’ Py
. ,’ A ‘ [
AU N o ¢ y oyt
~ SO aN ey ] ’('/;‘A
. : J o2 VN bgﬁ',%;f &
o WY AN
o ” NG o
hih ™ IB* (o 4{ NF gy
Concrebe may be F Sy AT lee larger stones
waterproofed tolll|lllF ’ . 2nd exbra ties 2t
prevent fa-b'.amg,!' \\\ - \:;gzarner@
l &

" BTONE MASONRY OVER A BACKUP WALL

A self- supparting stone wybhe 1o t1¢d 1o 3 remforced
concrete or CMU wall,

N
&
\

A *
il T2 Fetonework.

Fﬁ"f"&f shovld have bond

" stonce with a
msximum spacing of
3 veriically|and
horizentaliy;, F wall
; 1% move than 24"
g thisk, there whavld
&‘%ﬂ?" Ve e ond: sheme
.‘%/."’ br sach ¢ s.F of
:N! ) //rfﬁu/:fma.
7
DOUBLE* FACED STONE WALL

-

°

Navural ebone may be bonded with morbar and 1aid vp a2 2
dovble-$aced loadvesring wall or voed 26 veneer Yied to 2
concrete or masonry backup wall, The sbone should be
protected from staiming by veing nongbaming cement mortat,
eopecially wibh poravs and hight celored sbanes. Inly nen-
corresive bies, anchers, and flashinge hould be veed.
Copper, Vrass, and brenze may ebain under certain condibions,

Shone masonry may be lad vp in varipve patterns 2%
Huetrated below,

Rubble masonry

= Jmﬂbmg-‘ Yk ko gt

) Aehlzr masonry
. \ I___g/ﬁu \‘?D 5/4}!

e
BYENEwLW,
e

&\

1

RANDOM RUBBLE

COURSED RUPBLE

« Bed Joinbs are approximately
gontinvoue ard horizental.

There 16 no spparent covrsing.
Bed joinbe are approximately
horizontal for stalility and
sppearance; pointing 14 kept
back of tace o emphasize
natural shapes of otone,

I i

NN
COURSED ASHLAR

¢ Shone 16 cob and dressed to design
dimensiens 1 the mill,

« Cut whone w lad in 2 runmng bond
patbern with varying covree heighbs.




sheel angl Ghone or

w/ CMU or renf. concrete
precast conc., lintel

lintel

LINTELS

— 7 Gill may be of
BN cv ohone or
cast concrete

4" pun. bhickpess

Shone masonry wall detale for:

o foundavion svpperve

v Floor and reof system connections
o |pberal racing

o flashn

are ewnilsr Yo those of clay and
concrebe vnit masonry. Gee 5,26-5.27
and 5,20, Differences will result,
however, from the uneven tevrsing

of aohiar masonry, the rreqular
shapes and sizes of sbone rubble,
and the varying yhysical properties
of the different types o stene
which may be used m 2 wall’s
sanstruction. 966 1Z.i4.

V\D
o) 0353
Waord rafters or roof Jorshe —
~~~~~~ S -._____-:.::...‘MWWMM..MWW_ Mh‘;‘_“::____——;r
Masonry- backed Povile - faced T~ Tl
Sione Wall Rubble Wall T, s o N
NS U Treated bop plate SRR \\jf
VIS A set Yo level 1n grovt T /
N Y and secured Yo wall Ty

with V2''d ancher
volte

Weood tloor jo15te
5" min, bearing

o

\ ey
Anchor e’amy@j o K
@ every &bn Jorst

(4'0.c, max) lad
inte horizontal joint.

Flab stone for pearing

6" min, #hickness

Pibeh atones vo
weabher

yg" bo i¥g" face joinko;

kezp pomting pack
oF face

ALY N
Cong. Arovnd efsif)

S A Rr A L
T ESR Y RN P A

Skone masonry may
rest on 3 conerste
foundation wall or
continve down ko

3 congreke ‘Fé&tin@.

EXAMFPLE OF A DOUBLE - FACED RUPBLE
WALL SESTION

This type of wall 16 vsually imited b0 three
stories in heght,




3 56| STONE YENEER

Vowele Vowe! w/ hook SRS Prip
Flashing—__ [ .' i Gra anchot =) e __/ 72"
L : r - & Sezlant ’// 1 \ 5
B F.’z@hmg"“"/?ﬁ'n"ﬁw : /{ ey I :
1T /u TR sebting ﬁfe.&/ g L
h A N, i ~ Flaghing /“r .
6{5!‘3F anshor : N “ptrzp 22’]0}14{'—’/"_&: S _/ S ?5
Stone venser——:. al gtrap anchor 4
Backuy wll . :
COPING COPING - COPING
| = hp angle w/
Sheel bee chip bo chip ang
Clip arale w/ e [ welded bar
A prangier oz 47
Sbrap snchor S e . EYe vod and dowel =
Self- supportin '
etone lintel I ijz dizﬁlljaf/ Glotted angle to suppert sethit
HEAD HEA HEAD
Fhone: 51l : __:‘ Lo Bye tod and dowel " HgEt
j‘fwmlﬁi/g:‘; ateel tee chy m_—/’/ Shrap and
¢ dowel anchor
BiLL _ SILL )LL i
. V chp angle w/
5 welded par
4 Z- way ancher w/
Clip angle w/ arip etay insert [ sealant |
Aowels welded o beam—15 slet anghar———F
RELIEF ANGLE SFANDPREL BEAM :

Piec and red — :
Flashing AR
Meortar

weep holes in :
verbical jointe I

&

Chp zgl& W/
welded bar

Plate anchered

M cencrebe ————— 1

L

P

-
P

PASE BASE
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On ¥he facing vage ave \lvsbrated qenersiized
conditions for fastening g¥ons veneer to a
concrete or masenry backup wall or to 2
structural sbeel frame. While sbone veneer
may vary fram shin (1%7-22") panels 4o
shisker (3%-4%) facing, the connecting
relzbionships reman eimilar. The veqGired
snchorages should be carefully enqineered
and take inte zccovnt the Folfawmg’.

o The obone’s strength values
o Gravity and laberal loads
o Expected thermal movement

bome anchore musb cavry the weisht of the
stonewerk and tranefer the load to 2 majer
strvctural element, Others only restran R
the stonework frem labersl movement. étill
sthers must offer ohesr resiotance. g

All connecking hardware shavld be of
ebamiess sbezl to resist corrosion and
provent stamning of the stonework.
Adeavate fderances must ke bulb in to
sllew for proper fibbing and ahimmmng,
if necessary.

For accurate zesembly and economy 1n
on-site labor costs, stone veneer may pe
vresssembled into panels i the shep.
The sbone vmbo may be abtashed o 3
stee| frame or fo 3 precast concrete
pangd,

N

o Sone umtbs ave shimmed and
anchered to 2 ateel Frame nabh
standard connecting hardware
and expansion poite,

o The steel frame, in turn, 12
Aegigned 1o ve supported by nd
anichered to the structural frame
of the butlding.

Joints may be epoxied n the shop
or sedled on site.

4 -

o Window vmte are feasible.

STONE FPANEL ON STEEL FRAME

» Bbge unibe are sesured to 2
reinforced precast concrebe
panel with bent stanless steel
anchers,

N A mawbure baremer and bonding
P agent 1o spylhed vebween the

; concrete and stone to prevent
Ll concrebe salbe from staming

o shonework.

« Window unite are feasible,

/6T0NE PANEL ON PRECAST CONCRETE

sealant and acker rod

L

Corner puth

Metal anchore -~ }

Corner L

COLUMND COLUMN

Bapletbed cornsr

Red cramps

Metal anchsrs’

Red crampe

&uirk
miber

RS

Mebal ancheors

COLUMN




T 58] STEEL COLUMNS

The moet Frequently vsed seckion for
columne 18 the wide-Flange (W) shape.
It 16 suikable for conviections fe beams
in bwo diregtions and all oF e surfaces

]

crughorm  Round

|
pipe are accoemible for making boibed or
(4 L) welded covneckisns, Obher sbeel shapes
veed for columne are rovnd pipes and
square or rectanguler tvbing. Calumn
~. ; sections may alse be fabricated from
W Recvangular 3 number oF ohapes or ylates to it
RN or BAUArE bhe desired end voe of 2 column,
. RS bubing
& AN obeel columns may ve lebt exposed
AR ARG if $hie 16 consisbent wikh the required
Povbie -~ IR firs- resiotance rating for the abructure’s
Wood eam ~ RE iz and vse, For fireprooting of sheel
H ) sbructures, see A, (2,
~LI For oteel beam
gheel connector | A7 tennections,
welded 5o eolumn” see 4,22,
PEAM CONNEC}}'!ON%
|

=

Ae 7 celumn’s load

diminishes, 4ifferent i w
Hlange thicknesses may d l
be voed 3t 2 column -to- o ) S
cotumn connection, N /Vtﬁ 4 i
% a1 i h '
A filler plabe con make vp A1 g i Plate b0 - Welded \ - When 2 change i a column’s
bhe afference in Ha{:q& ' 3: A keep ¢ol- bt nominal eize occvrs, 2 thick
thicknesses 36 3 bolbed | umne : conrec- || | bubt vlate (welded to both
connettion, | \V 3ligned .K/\ , b /\\ aalum: seshions) & veed fo
vnblt welds ' bransfer the load.
COLUMN SPLICES avz formed )
Columr 1 i Base plabes for st iffeners
welded toite 1 large colvmne may be
steel base | are set oM required
vlate 2tter ! leveling nube when 2 /
the plate o ] before solumn
leveled m 3 .ﬂragbmg vesrs oo ﬁ
a bed of 4 2 bhn :
arovk. Iﬁb Lﬁ,l base ylate 3
COLUMN PASED A sheel base plate 1o required to distribube 2 column’e concentrated

iead +e the concrebe Foundatiom te ensure that the allowabie etresses
i the concrete are not exceeded,




| OTEEL COLUMN LOAD TABLE

Ry}
.39

The ailowsble load on 2 obael column depends on 1bo cross-sechional ares and 1be slenderness ratio (L),
where (L) 15 the vnsupparbed length of the column in mches and (1) 19 the least rads oF ayration for

the tolumn’s cross scckion, The 4able velow shovld e uvsed far prehiminary sizing only.

ALLOWABLE CONCENTRIC LOADS ON COLUMNS N kiP5, | Kip= joo0 bs,
Cound Pipes and wall thick- | Unsupported length i Feet
Restangquiar Tuping ness (11, P ” 7z ” % > P 22 2
2l (3h'op) | 026 24 78 22 & 12 %
2,200 45 87 29 2! 16 i2
& G600 17 60 43 32 4
Alar At gph 0226 44 35 3z 7% 12 1% |2 12
0.3\p 52 B 4% 3% 5 20 | &
A% algVop) 1 0237 54 49 43 36 72 23 |2 (5 i%
4,%%7 78 47 52 49 39 Y 25 2! 7
& 674 {22 e jop &1 G2 42 40 2%
B (5% | 0.2%9 78 7% 68 51 55 47 39 32 27
2,375 1l 10% 2% 86 76 65 54 44 37
2,750 207 187 t70 | %} |%0 {op E7 72 @l
el (6%t | 0280 106 ny 95 8% 52 75 67 59 5l
4,432 152 15| (42 EYA 122 K 29 9% 7%
7,064 297 275 257 257 216 9% 68 4z 1o
ED 3%y 3! 2.250 44 %7 2% 17
FLw L 2280 7% b4 54 42
5" x st 0.250 0% 7% PG 76 65 5%
AN 0.250 132 124 o 107 2% &7 76 &4
2"y 4t 0250 25 % I
D 3" x 4" 5,250 54 42 19 22 i7 13
3y 5" 0,250 74 59 4% '
4" x gt 0.250 26 Bé 74 60
4% % o¥ 0,250 it 107 2% 78 &l
W- shapes wt. (1bs.)
ver Fagt
E W 1% %1 39 27 20 i5
WE 1) 74 G4 52 H9 30 24 i
1% 75 a7 58 49 %8 3o 24 20 17
W 70 oo 2| 8o Y] 54 43 35 29 24
75 126 4 | & &% 7o BG 45 27 3|
24 123 1% (o1 Y.} 7% 59 47 29 3%
W 28 | 44 |82 118 103 86 %9 56 4 32
2] 169D 152 148 37 2% o a5 72 el
265 12| | Bo 168 155 141 126 109 a1 | 7%




.40 STEEL FRAME WALLS

T’x Since the columne in 2 oteel frame
‘ ! gtructure carry the loads, the exterior
% i / walle are nen-loadbearmg, They car
| bherefore be relatively thn, llahbweight 3
l claddings of:
| £
] o Metal and glass (7.2}
1 / s Precast concrete (5.48)
*
®

Masonry (5.28)
% Cut stome (5.%6)
& Theve walle may be svpported by

\/

: \—* The coumne aione
: The columne 2o well 25 by spzndrel
beame or the edges of Hoor slzbe
1
N
N | v sbry-heighi wall parele
— may be suspended from the
Floor above. ..
L\/ b
d or be svpported o the
| |» Wall unites incapsble of spanning b /4 tloor below.
between columne or from floor
| to Hoor reguire secondary A /
framing of mvllone and shelf y m— |
angles.
o The wall umibs and the supperting
- N2 ghructural frame may respond
/ Afferently to vartatione in
femperature ané to gravity or
wind lsade. Connection detals
shovld allew far the differential
mavement bebween the wall and
structoral frame, 20 well 26 be-
bween bhe wall umbeo themoelves, (. = ~
i 7+ The wall may be subject to PR - Gpandrel wall vnite are
both wind pﬁ:eeum ‘{and suckion, eﬁwarﬁ&d at one Hoor only.
~ For etaiiby, they may be
i 7 N\ \F Aizgonsle sre veed to brace gupperved below bhe floor. .,
A )[}‘“T“ the structural frame, they
i #el L will affect the design of the L or sbove the tloor.
. 7\"‘;9('/ § 11 wall onibe. —b
I
e ™~ T N e
= 8
| |
i i




“\Té‘lﬁh‘ AR N

X

R .

column behind the wall Column in the wall #lane

Column in Front of the wall

These A1agrams llivsbrate the three baoiw columns wall relationshipe,
The gpeoific detal in each case mueb incorpsrate, in addivion to the shructural
support o the wall panels, the following: s+ probection against moisture

s provection zazinet air movements

» thermsl and 2ound moviztion

¢ bhe required deqree of Fire veswstance

To allow for discrepancies bebween the  ANCHORING DEVICES
aimenzione of the wall umte and bhe
strucbursl frame, the anchoring

devices shovld permib 2dustment m
three Adimensions, Shims and slobbed

holes are vsually veed for thie purpose. —

o shructural tees or brackets
bolved or welded bo colvmn Flange

After the fingl 2djusbments sre
made, the connections can e
Permanently eecured by welding.,

s Angle chy
shimmed and bolbed
or welded bo
?!amj; of

syancrel bean

f;aa%}a’

.} &i/cfsd pisghe

o Concrebe slab may be outb
%0 expose Yhe Flanae of the
spandrel beam or have 3
sbeel angle cast into e
edge

A korizensal supvort can
i

e
\ Yo suspended from the
N * spandrel vesm,

i
A wedde- vhaped
reselves 3 wedge- ohaved nvt
which provides for hoth
vertrcal advstment and 2
postbive connestion,

1
f
|
i
i
|
|

&lok




RN

“~.Gontinvove runner tratk

. Lighb.gavge mebal obude
&~ 12" el or 24" 00,

T

Spructural éwa\ RN
v fuke or etud 2ooRmblyl -
wall sheathing & torner hdl
See B0 e

-
-

| e

\

217 Splice runners wrbh

{ 2 otud section—" || /_g/,/f’f

LI

; ¢ 7/55

TR

"-f?i;a@énz? ebee| gbrap L komzonbal channel 2352
bracing welded bo vracing :
sbude and runners TP

Walle lge bhan 10' high;
o Bor vertical loade
L 2 rows @ /2 height

/ L« For wind leade
/ | tow @ mid-herght

Secvre strap conne
wibh an angie clip welde
Yo atvd and bolted be

fovndsbion
%" Walie sver 12" high:
- o Por vertical loade
3. 4% 0.0, max,
e For wind {sade
~d 5! 0.0 max.
Light qavae sbeel shud framing systems C-sbud Channel Stud
are citmilar w form and layoub to wood ebvd > TN
wall sysbems and accept the same range ( </
ot fimighes, See 511, They may be used 25 sbudé may be
non-l0advesring partitions or 3¢ bearmg = punched ev unpunched.
walle gupporbing light gavge stesl joiobe, Consutt manvfackurer
K for apecific shapes
Connectione may a4 available sizes
be made with L4 gl and gavaes,
Gorews or welde. W’;.!%’u "
Iifz,fs/& 9“; 19"
s A

- ) ~
H [ " o
N N Dl

212" 8" 32" 3 ¥/ A" B 6", T B

LIGHT GAUGE STEEL STUDS (14 throush 22 43.)




i jests are

sontimgus over
SUprors, grovide
web otiffensrs |

s¥eel Joote~

Conk,
runner

Pouble &ﬁzr’ma}/
Metal otud

bearing wall "—fn

INTERIOR PARTION

'{ ;
AI? . \\‘\-‘;
STUD ASSE Y @ CORNER

i .
sbryckural stesl shannel

N

(WWJ& C-joisbe

Mebal skbud wall ———0_]
Continvovs runner.
L1016t clasure

Renf cone. on
steel deek—~

e
-

Metal stud wail——a

Open- welb steel
Joreks supperied by
stesl beam

B
"

N

A%
o

@ FARTITION INTERSELTION

(T ryesed header

T I T i T

E
I
Cong. runner ==, Contilover |
7 {
Greel ja!été‘\ proaible 'l
S 2 S A

[

web et;FF&naré/

Conbiruous runner/

H
i
H
!
1
§
b
|
!
1
]

5: Perimeter
! chanpel

{
i
4
*Eﬁa—:u-'":r:’\
For linksis, / Extearior

i
i
see pelew |
1
|
i

Horizental .
channel pracing '“"“““r@

Mebal wall sbvds ——tr

Cohbinvoyz rurmr/r—\

Light gavge
sbeel jo1abe—

e

wall sheathing
and finsh

Perimeber
channel
fasbened to
welb ot i1ffeners
and cliy angles

k’ i — 27 <
e
| chy angle
| ancitor boited i
| W conerebe
i T Foundation
W3} "1
t —
Q__Wuk!e/ ar Trussed bridging st ! ;&;;!99
neoted shude corners next o ey

_ F!{’_AMEN(& F OPENINGS

gpeninge

L EXTERIOR WALL 2ECTION




REINFORCED CONCRETE COLUMNS

Cawele fie coluomn
/{:a oupported beame
and siaks

kImlmd bare ghovid
: neb exceed 3 L ¢
T

i

f \éiay&.
Extra fiee may ve

vequived @ oypport
pambs

L Vertieal reinforcement
hetpe column carry
compressive 10ade and
resiets bensile Forces
when column 16 sviject
bo labersl losds.

VERTICAL REINFORCEMENT

./“Wz”mm, cover

Doweie overlsp verbicsl
bare 40 ar dismetere
or 24"; extend down
enevdh bo develop bend.

¥ 2% min, cover
when concrete
cash sqsinet and

10" . &

/\/ Verticst remforcement shoyld net be lese
)’ bhan 1% nor more than 8% oF crose-cectional

ares, ver eos bhan - #4 bars,

ROLNP COLUMNG

.

Higi®im=:

l B i,

RECTANGULAR COLUMNS

\——-Varmai verntorcement be be not lese than
1% not wore than 4% of croos-sectionsl
arez, nor legs than 4-#4 iars,

LOLUMN TIES

ANAAY

[N

NAA

f

A

A

il

A

L/

V4 b i,

gpacing bo ve nab more than
:3:/ 48 % ble d or o x verbics| bar 4
. hor more than least dimenswen of

column sectien,

Tiee rmwd& laberal vemmforcement for
concrete columnse,

¥o' & min,

__‘r:“~—-»~——6rzamﬁ &r be nob more khan 2"

nov lese bhan [%8Y or (Ve x aize oF
cogree 3gareqabe.

Extend opiral iz turne mbo
column faobing.

] _____’1!“ y&?maﬂan{:{y

—

.......

- Varieo wibh column loads 12" pn.

S L oxposed to sarth,

__,..gﬂ

e T
H } } e
Bave sred of fooking distributes column —
load bo ensure that besring capaciby o Pile cap may be voed tor concrebe, weod, or
gupporting ool 16 not exceedod. . ——stedl piles, and may svpport cibher
concrete or stesl colvmne.
w"‘—\d
[SOLATED FOOTINGS PILE CAPS
Corcrebe columns may be eupported N
by isolaved foskings, 3 mab or combined e e
footing, or by pile cap. —‘j*-\—ﬂ; -
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REINFORCED CONCRETE WALLS

TR

Powele ¥o tie wall
to beam or slak

o

1

Walle more than 10" Lhick require
reinforcement in two layere placed pavallel
with the faces of the wall,

S 5 i . #psced vo further bhan

3 ¥ wall thickness o 1860,

Ares of verbical vemforcement to ve wot
e than o018 4 wall seotion,

Ares oF hermzontal remforcement o be
not lese than o026 oF wall eection,

s A% min, thickness for
nenvesring walle or V3@
of unovpporied distance.

o 2V wun, Bhickriese bor
rwnkz:.armﬂ interior partitions
. nebuesd 3o shear dements,

o G"min, thickness for
vlam. (unreintorced) walle
with 3 height-to- thickness

2/4" min, cover when concrete s not
exposed W groomd or weabher

8" min, for basement, fovndstion,
five, or parky walls,

Loncrete walle ohovld be anchored ko Floors, [
ar to columne, plasters, or intersecting :
walle wibh #3 bars (mmn) @ 12" 0.6 far 2ach Pt
layer of wall reinfercement, ! /f
Horizenbal remmforcement & bent 3t cormere E E
and wall interogctons for strucbyral conbinuity, Lo \
I3 - 2 - - : " it
Eg?({ . 1 - i E ! I
!ﬂ ; \
i A
e ;L\*“'“*“—aﬁ W eicar @
e SN Al daor snd windew i
openinge sre reinforced
with 2-#8bare (mn.)
extending at least 2! '

. » beyend the corners of
S A the gpenings,

R e \_/nganﬁl bars spbional ’
2" yun, cover L— —i

(2" for %6 pars 3nd larger) ||
when concrete 15 expased o

Yo earth oy westher !

!

o 6" min, thickness for ! ¢
vearing walle or V25 of the FoT
unsupported Aiwtance ve- {
tween horizonbal or yerticsl |
ohiffening elements, e

i
;
I
s
x
|

T Wall s bled B2 ke Feobin

with
dowels benk 1w albsrnste directione,

ol

b

o mn, thickness sbove reinforcement

¢

ratie # |ess Yhan 22,

¥ The size, syscing, and placement of
renforcement shovld re determined b
saleviabion gy 2 qualfied strvetrsl
engineer,

(8" min. for unremforced footinge)

BT mn, cover when concrebe 1o caot
243inst and permanently exposed tv
the carkh,

Conerete walle ueu:ali)/ rest ott 2
continvovs strip forbing,
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CONCRETE WALLS® rormwork

=
g

;

Al /
ia‘ar’ 4

2vble
2x4 walers /

R e
l__‘;;r ]

Inner eurface of panels leaves

o anmpression en the consrete

Woed rusbication strips are veed
Yo form recesses i the wall evrface.
Theee ebmpe ave sise avalavle

26 parbe of plastic formlmer
gystems,

Lingar recesses can be veed o
srtieviate 2 wall’s surface patdern,
separabe Aifferont wall surface
treatments, and 4o hely conceal

T oeonstroction Jombs.

s Vares /FP*;-{ - Yl

Ly crar
o

Concrebe formwork may be cusbom-bult for
3 specitic Job, ot prefabricated, reveavie
ranele are veed whenever possible. The
trame work and vracing must be sbic to
mamban the peoibion and shape o the
forme unbil the concrete sets,

Ties are required to hold the formwork
tonether vnder the pressure of the wet
concrete. While variows proprietary forms
are available, there are two basic typee,

L———&nap bies have nobches
which enabie the rods

o ke onapped ot afcer
the forme are stripped.

- Cones may e vsed bo
recess the snapping pein.

Eibher conee or washers
are used to mamban the
correst wall fhckness,

Gorew tiew have threaded
connechlons which ensble
the screws and cones to
be vemoved and reveed.

Wedgoo gecvre the walere

{7 the tee,
. r:" Tie holes may be:
oy ¢ patehed to match the

Bpexy " surrounding
oxposed -
-bl,e'i__ﬁ__l‘_}gig ¢ letb oxposed
e o filled with 3 plastic

' "i EE;W sop.

When exposed or visible, the tie hele
locatione ohovid ke coordinated with
the walls surface Aesian,




CONCRETE WALLS:

SURFACES

.47

Variove surface patterns and textures can ve produced by:

« Gelection oF the concrote mgredients  <The impressions \ofy by the fsoms

<Treatment afber the concréte 1 et

The color oF concrete can ke con-
braled with the yse of colored
cement and 2aqreqates,

The sgqreqsbe can ve exposed
servb 114 sr hosing atter the
imbial eet o the cencrete ko
remove the surface layer of
cement yaste, Ghemicdls oan be
sprayed on the forme o help
rebard the setbing #F the
cement wasbe,

Expead Fire aggwqaba |

Flywood forme can be smooth or be
sand blasted or wirebriehed to
sccentuate the gram patibern.

Sheathing lumber can be vsed +a
produsce @ board bexture,

Metal or plastic formliners can
Frodvse 3 yarieby of textures
and patterns,

fmmi Hae#aﬁ yfywad )

Conerete can be painted or dyed
after b has set, The surface san
ve sandbissted, rubbed, or gromd
';mﬂm';h

Bobh smosth 3nd bextured
surfaces can be bosh or |Bek-
hammered to produce cosreer
textures,

E’marA .y bz#f:an rzbb.ern
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48| PRECAST CONCRETE WALLS

Tieback /Ll Li ‘ /

Bottom Vearmg’gz‘; Tor hung vms -.]

N [
%r-uat—v\rzl/’l—ét &t rvcti”y
frame frame :

o T:waak—*"—*“-%%
NONSTRUCTURAL WALL UNITS

Frecaot beam—t | Frecast wall pzneihu-aaﬁ;
and celvmn——s g

. JE:
2 Corvsie are cast imbo A
walle and columne
te provide besring

for Floors and reofe

pread Faa’bmgi? Corbinvovs foobing a;ﬁ

?’!&Yé‘

LOADBEARING WALL UNITS

i2" by 24"

32" 4 102 95%;25:2”

R"léié foam

7
-

t';‘_‘.‘méu!absm :7";:3 . e
'5 S :;:::','l
%.‘ ' o w""
e
: E '
5014 %t Compesibe Ribbed
L Up 0 24 g «*—wl*/ Up bo 24" high|  sH—Up ta 48' high
j LT . i .

PRECAST CONCRETE WALL PANELS

<

Precast concreve wall urnibe may be vsed
26 nonbearing facing panele or ae load-
bearing structural elements. Noenboaring
wall unibs are supperted by 2z ebruchural
sbeel or concrete frame, and may be
eibher top hung or potbom bearing. They
are connected bo the eupporting Trame
with dowelo grovbed i posibion ar wibh chy
2nglee and bolte, Where there 1o 3 poosibiliby
of corvosun and staining, ve staniese
steel devices,

Instead of conventionslly remforced
concrete, 4lass fiver vemtorced concrete
(BFRC) can e used to preduce much
thinner and lighter veneer pansie.

Precist structural umte can form
bearing walle which are capakle o
gupporting Floor and voof eysteme of
sibecast concrete, precast concrete,
gteel, or wood, Frecast concrebe colomna,
veame and slabe can ve veed wibh bhe
walle to form 2r enbirely precast
structurdl gystem.

struchural precast concrete wall unibe
thay ve of sohd, composte, or rivied
construction, They may be prestressoed
or post-tensioed for gresber
sbruckursl efficiency, reduced panel
bhicknesses, and longer spans.

Window and door speninge, corvels, and
anchoring devices can be cast inke the
wall urits, zlong with 3 variety of surface
bexbureo and patberns,

For preiiminary sizing, the #rllowing
sizes of precast columne can support
the tobal floor and roof areae indicated.

2000 6.F 2780 B.F 4kop 6.F.
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[' PRECAST CONCRETE WALL CONNECTIONS

. Fizehmg and
grawl azh;y

it Fanel design varies

. Dowel qrovked in place
' or 5.‘;y angle bolbed or
i weided w anchor plate

. Dyen wel sbeel joate
Wi 5 Pear on embedded
g steel plates,

ructure

STEEL JOI15TS

~ Cane! % bied back o ‘
structure w clip angles Joirt hangers

k nd wtts, shme and g b
\ slobted halee may be :
J> vsed for zdjusbments, R
P Geatant and b

e |, acker red =R kﬁfx ledger ‘olbed 4o wall,

N verbical Jamb if required to resiat

& L—~Horizental wall
re\nfarcement 12

B extended mto

' f:zet—m— place colomn

B Ve! rin. diaphragm shesr sbress.
NONSTRUCTURAL WALL UNIT wWooP Jolets
The laversl sbablisy of 2
5 precast concrete shrvcture
4 depends m how b 12 held
¥ \_—Bobbom rlste Logether. Floors and voots
) atichored o colvmn thst serve 4o sbructural
sect|on. Aaphragms must bransfer
their horizonbal forces bo
A Entire opace 16 the resioting walle. The
= hiled wibh nonshrink wall panels, in burn, can be
grovk sfter colimne stavilized by columng ar
are dlignad crose walle,
GPLICE "

A Base plate
anghared to
calymn

E.ﬁ-%”mm,

it
| 12

iNonshrink grovt

i - Bond bresker

;

* See 3leo BBC

=
“‘&‘%“Anohar' beits |

COLUMN PASE COLUMN CONNECTION

—Bond Yeam vembrrcement

&

b3
!

_--.zf:»\ Slope oy of parapet

for Arainage Va"per £,

ancherved in wall and

[Angie welded o plates
N slsbumbe

AN
L

Nesprene pearing otrip

Corbel provides
reduived imrmg area,

PRECAST CONCRETE 5LAD

Brovt

Hetrpis bie 15 welded
te 2 conbimysus bar

which reng threvgh the
baxed avt spen 114,
FRECAST CONCRETE SLAR

—Powele welded to Vase
plate

- Grovt pockeb atber

bolbed connettion 18 made.

C Powele n grovt kaye

SRERD LR

to hie slabs across Joink

FRECAST CONCRETE SLAE

% 822 Bleo

426 -
Thie sechin of slak 12

ey voured after wall 1o

CONCRE

&r‘wﬂb&dl
L S L A L T R R R A By e o] it B n 2 :..-.:!
) T T S
Powhe g4y . ﬂ
vl 7% T
TP Dowsie trom wall units )
Pore e welded b slav Aowelw
* g
L ebarated stter wall 15 66t

e

40 0 e ¥

b 0

Griove 3llews wall umb
ko be shimmed bo 8
level position,

TE FOOTING




B .50 TILT-UP CONCRETE CONSTRUCTION 1

In bilb-up concrete construction, concrete wall panele
are cash op-oibe in 2 horizontal pesibion, The casting
z6Farm 16 vovally bhe concreve arovnd slab for bhe building

Projecsime and the piekuy under consbruction, albhovgh &a?ﬁh, piywoed, and etesl
devices are cast inbo bhe molde can 2o be vsed. Vepending on the wall finish
uppet ﬁ%ﬁ"\ _ desired and bhe presence of any projections, svch 25
o v corbels or pilagbers, the wall pansle may ve c3et wikh
9”.,‘,_.,-:-";,'.-_-&*——___“———%_’ . thetr ovtoude facee vy or down.
] 1
Revesis and receesed sbeel /' N Concrete sab plaborm shovld be lovel and amosthly traweled.

vlabes may be cast into bho face, A bond breaking agent 16 veed to ensvre 2 slean WL,

Once the wali panele are cured vo svEficient strengbh,
Yhey are ifted with 2 crane and st on their fookings or
Bliz" bo 1%~ piers, They are then temporarmly braced vnbil connechions
e ot be made te the remainmg part of the sbructure.

-+t

1 Deng ponn e EL AT e e T S Gl

Full height panels may beup %0 16' wide,

géyzndml unibe can canbilever and syan larae ommnqe.]

The wall panele T =
muet ve designed ) E )
- bo withsband bhe ’ i |
' stressss o bewg | ; |

litbed and moved, which !L L

con exceed the n-place

leade. .
The floor anid root connections sre emiltar to these shown on

4,6 snd .49, Below are typiesl wail panel connections o
columne and te each other,

_ Extend horizontal wall renforce- E 12" e, e ;
ent e - 1n - 1" 7, . 3
ment mbe cash-m-piace column Precant W“’) —ﬁ- 2" min. {-———*«1 tb— £

% D L LR e s \%i'- % ‘‘‘‘‘‘ b
T ™ . ':-J.}?»"l a3 :
vert cal remf. weld plate 2, £ie (’i"l" rzonbal wall :
i) T Thes anehored reinforcement in
G,/Frac':fiet walle wall £o castin-place aphoe- :
solumn ﬂnglo .
Seaslant and v
i?aakgr md) Precast column _‘Wj’f Wi A USSR
ll/é*“:"—- r-"/ 1 re A neete s obem E—‘ :
v - ) T Extend horzontal \ |
T, t
| e
. horisontal |08 corner sylice
Quirk miber wall reintorcemen
ino cast-in- place celumn Precast walls

PRECAST CONCRETE WALL DETAILS
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The roof gystem functione as the primary
sheltering element for the interior spaces of
2 bulding. 1to form and construction should
control the flow of water ae well 26 the passzge
of water, air, heat and cold, Like tloor systems,
2 roof must be structured bo span acrose opace
and carvy bsth ite own weght and live |sads
ouch 26 wind and enow. The araviby lvads for

2 bulding begin wrth the roof system. o
structural |ayout muet therefore correopond
to that oF the wall and cotumn systems through
which e loade are traneferred down to the
found ation gyetem,

Depending on the type of construction required
by the biilding code, the rost structure and
the roofing material keelf may have Yo be
fire-resistant, (n addition, the depth of the
rout gyetem may have to accommod ate
mechanical 2na electrical equipment, Pecavse
of e varied funchionsl tasks epresd over

2 large area, the roof gystem 1o potentially
the most expensive system of 2 building,
Econamy of erection and mammtenance;
Aurzb) Itf/’ snd thermal inevlation valve
ohould 2il 've considered in the choce #f 2
reot system and We materisls,

The form of a roof gystem— whether fat or
sloped, ?awed or higped—has 2 vital impact
on 2 bulding’s visuzl image, How 2 roof ‘form
i structured, in turn, affects the choice of
rosfing material, bhe inberior ceiling system,
ard the layout of 2 building’s mberior spaces,
Long voof gpans wovld open up 3 more flexiple
inberior space while ahorber roof spane might
sugaest more rigidly defined spaces,




® -2] COMPARATIVE ROOF SLOPES

L 3

FLAT ROOFS .

Minimum recommended siope: Vat" per foos.

Glope may be 2chieved by sioping bhe svructural
members or by tapering bne roof deck ov rigid
ineviabion. :

Blope voually leade ko inberar draine; perimebor
bouppers can ve ueed 26 overfiow drans.

Fish roote can efficiently cover 2 bulding oF any
horizontal Aimensien, and can be deswned o serve
20 ovbdosr syace.

Root abructure may consiat ot
o Joigbs and oshedthing
o Beame znd decking
= Flat trveses
o Concrete elzbe

Fizt voofs require conbinvove membprane roofing.

L 3

High slope " _

Medivmt zlope

{(Rize)

L]

Sloping roots may Ve czbegorized inbo
Medivm te tugh slove - 412 212112
Low slope ~ Up $o %12

6loping roofe shed waber essily bo eave gubbers.

Roof height and sres increase wikh 1bo hovizontal
dimengion.
Space under the posf may be vesble.

Bloping rooke may have 2 sbructore oF:
o Rafbers and heatbhing
o Beame, purling, and decking
o Trugees

Medim znd high siope roofe may be sovered with
shingles, kiles, or oheet materisis.

Low slope roste requive voll or conbinvove membrane
rosting; soMme 4hm2ip and aheet materizle may be
vsed on B-in-12 préchee.

The roof slope sleo sFfects the decign loade and
bhe requirements for underlayment and cave
tiaghing.

Sloping rost planes may be combined bo ferm
3 variety oF reef ferme, Gee G.G- 6.7,

T S R T T R YR R TR
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: ROOF DESIGN AND CONSTRUCTION FACTORS .3

o Roof sbructure must be designed bo carry: l L L l- <L l— g ‘L -L
o Pesd loads: Root sbrusture, deck, noulstion, [ — -
roofing, and any equipment iocsbed T T
on top #f or suepended From root

oLive losds © Accumulited ram, show and ice,
ahd traftic, if any

o Wind loada: Pressure or suchim from wind,
(Bee 1.14)

e The bype of roofing required for the roof olope:
> Ghinales, hiles, sheet, or membrane. (see Chapher 8)

o The dearee ot probection required aqainst:

e aurface water From the svtorde

s Water vaper hifusion from the nside
o Mogt air Flow

o Heat Flow and solar radistien

o The Arzinaqe patbern of the root form:

o The locabion of roof drams, scvppers, gubbers,
and dewnopovte, (Gee B, 14)

e Flaghing requirements; (ose 6,15-6.8)

o Along mdges, lps, and valeye

o Along eaves, rikes, and inbersection wibh
vertical surfaces

> Around roof openinge.

o The effech of bhe roof qupport pattern on
Interior spzces:

< ot or hnear supporbe ( columneg av bearing wails)
> Lengbh 5t rosf gpane y
- Bay aize% snd proportions AYAVAVAVAVAVAVAVAN FAYAVS

s The roof form, \f 166 underside 1o exposed
s The types of celings that may be supported, ol i

o The effect of the roof form on the bulding: P

o Flat or sloped root forme
o« Singie or mulbiple forme
« Bpof adge conditions

- Concesled vehind 5 parayet e !
. Exposed and flvan with or overhanging 5 =

he wall planes, | - ' ____:L______[L_
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WOQD ROOF JOISTS AND RAFTERD

Wood 10wh or rafber framing systems for roste

2re similar in nabore fo wood joisb fioor systeme.

See 4.4,

o Jowts or ratters are spaced 127 16" om 24" 0c.
deperding on the roof load ané the spanmng
capabiliby o the sheathing.

Rafser apacing

LOW SLoPE ROOF

Overhangs
and opening e
See o.B

....... LAY

o Joste aud rafbers may be oversized to
3ccommodate the required thermsi inevizten.

A celling fimish 1o vevally apphied drectly to
the vndersde of rosf or celing joote.

Members gupporting ratbere with s slope of

_ \.74-:_(‘:1?.;96 bhan 212 must be designed 29 beame.

(, ¥ ceding Joats are uvsed, atbic opace may
accommodate mechancst o eiectrieal
equipment.,

» Ridge bosrd Keeps Yhe tafver ende dligned.
A sbrucbursl ridge beam o required
cetling Joiste do not hie the ratbers between
bhe exterior wall supporie.

‘\\\J(» Coliar vesm wibhin tee upper V3 of he
S reet hewghy. o6 6.0

~

~
N
~

N

S
NN
N

N

N
~

NN

~
N

o With svffiziont headroom, nabural hght, and
venbilation, stbic apace may e hanbable.

LN
~
[NRY
PN

N Ratter evan

C Ceslng (or sbtic floor) 1010t are natled ko

I

MEDIUM ok HisH SLOPE ROOF

the rafeere to form 2 centinvevs bie between
exberior walle,

PN M b« v

A I AT Sy A
R e A A oK

e B R N R R BRI




WOOD RAFTER SFPAN TABLE

-2 g

T ae?

The vafer span table below o for yrelhimmary e1zing of members only. i assvmes shat the rafbers nave

simple &pans,
F
GiZE SPALCING aPaN AS LIMITED BY DEFLECTION | SPAN AS LIMITED 2Y BENDING
i,
romia) z:zzz: i E =1 200 000 poul l, 400, 000 pat Fl = 1000 pot 1200 g5 400 poi 160G psi
Live Load: 20 ks per S.F
2){‘% Qr' 9" 7E‘ 2|| 9I‘!" &;’Wu @i'(}" wl_ 21'
Bt 6 -2 -6 7-0 7.8 8-% &-ig
. -5 g ~2 -9 & -4 ¢ ~le 7-%
2x & 10-% i - 17- 4 13-& 14-7 15 -7
9-7 - g~ 2 {RAY: 12 -9 Ry
&-% b -l &1l 9-7 -a -3
Zx8 30 -7 G- 1710 19 -3 20-7
TR 2 - & 13 - 4 -5 15 -7 =10 ip-g
I -2 T -9 12 -4 13 - 4-11
2 %10 12 i7 -5 19 -4 20 - & 374 24 - 25 -9
it 15 -1 6 -2 17-10 197 -z 727
24 4~} 14 -1z [4-10 16 -3 17-¢ T2
2 x| i2 20 -1l 22 -0 24 -4 268 78 <10 LY I
A 19 -2 g0-1 21 -% 25-6 26-5 21-1
4 te-H 17-10 I17-12 - AR -6
Z x4 ; 24 -4 25 -7 18 -4 B} -0 - -
i 72-5 2%5-7 2540 27 -4 9-5% -
24 j4 - 10 20-10 202 2-9 247 26 -4
Live Losd: 30 1vs. per 6.F
2x6 2" a-p lo-2 ) 12-0 13 -0 3 -2
1" g ~12 2-3% 9.7 (- -4 2]
24" 79 -2 710 $-7 9-4 Yl
2x8 2 1210 -5 th- % iG - 10 17 -0 g-4
i -8 iZ-4 12-% 13- 10 15-2 6 -0
4 j6-% 0 -0 0.8 -5 12-4 1% -2
7 %0 i I -1 17-0 -2 (9.1l VARE” 73 -0
W 14-9 15 -& 15 i 17-5 110 79 -2
74 1% -0 152 -2 4-5 15-7 6-&
2 x 12 12 19 -9 20-5 ARSY 2% -1 25 o 27-7
16 17-9 18-9 9-2 24-0 1t-& 243
24 15-8 6-& lg-10 17-4 i9-2 20-0
AT iz 24.7 9% -0 25-5 2710 3G -0 -
& 204 VART 224 74~ -5 28-%
74 ib-4 19-4 -0 2.0.% 21 - i 13-5

¥ Maximum sliowsie deflection= V360 oF span.

o 2= magvive oF clzebicity; 7 2

and grade oF lmber vsed.

o Cabsars jre oftan eversized o

sccommodte r’aﬁunmd thermal mavistion,

sllowsble vk stress 1 bending; both vary sccordimg o the species




B 6| WWOOD RASTER ROOF FORMS

igngth studs or
iarae wall plates
sennetbed ko
cress walls,

~JL— Span ]
Ridae bosra \ | Ridae beam- :
{ronsbructursl} E {obructural) -~ . L Bpan

/f&.”- ; E e [ L‘*"“Emﬂ ?

Gl ar b . i

Ridge vozrd pears i / ﬁ& \\: ‘, lE [

v sl . : NN

Comme ‘-«.V&?’"ﬂ'\ \\ G - : S AN TTormseIILIL ,‘;M | L:::::::::‘?ﬁ‘\
Collar eeam o \._ “Ceing or 23bic Ties nob 1 ! ; Shed N 3
: Fieor joote r‘&qvwr&cf i l 5 YA g 1
serve 3 tied B w oirmlar 4
Yo resiat svbnard to dabie roof ]
Lhroet oF rafters. With 2 ridge £
JL pear. }
Rafbers way be §
subject o larger- A %
bhan- normsl ‘
bending. —. g : Resstarce bo ¢
Ceiling jowes latera; vhrost !
. — can be wa‘_md.ed g
vy g fuli-

I Fleer joiote }

Kidge
Ridge
Cripyle
Prubie header /’ﬁ\

Pople Erimmer ‘4‘\&‘
T RN
Valley rafter ““‘\'

\ N AR
ooy tack - \‘l/{//‘ I\ I" ‘?g\“ \
)\ﬂ[ﬂ V| =)
/

Shed (comman)
raftere v

\\Vi
A\

. “\ trimmer, rafser
Zide stud \\‘\\! ‘ W/ nailer '
Lorner pogt .. \\\

fo carry reo
#heathing
Povble header

&
Commen rafber \\\\‘ Leommen

rafter o

Tail ratter " r
Flosr jeiste wWall framing
restes o fop plate

Gabie end wsli of dormer may alec be dirgetly # exvomor ol
gerier wa

dbove and be zr extenswrn of the exberior wall
26 llystrated with the ahed dormer,

GABLE DORMER SHED DORMER




Ridge poard
Lommaor: rafber
Hip rafber

Jack rafter

s g
B
5 3
3* = )
1 i v
2R S
o
5 S i
KLY S [S
[
v,vwm LA W
= )
S = S X S
~ B T & &
[ o k.
£ IN/am LR
S %
B, 2 \ //\ . B\ -
a & y LN %
& El 7 3 S NS
) a
DL [&N ﬂ/ Y
4 Vo
A \‘//9 /
AL
WA
5 Y
3 Y
W N
A
A o
5
‘L
3 3 S
0 = <O
> ™ W
o b
0
> <
a2 % 3
v . 1

1l

& P
¢
3
g
i




B8] WOOD RAFTER FRAMING

Ventlzbion 2t ﬁ&ak
may be providsd
with 2 conbinyous
ridge vent or by

2 lpuvered vent 1n
bhe asvle end walls,

Rake overhanas are puilt
wikh ipokeut na%i:ere—-v%\
trames 1nto 4 doviie
common rifter
and bezring on
bhe tor vlste

of the aavie

end wall,
3104 or
4-b4

{ Collar beams Yie pars of vatiero bogpther
and help bhem reqist urhify in high windg;
ixg erg (vee 2x 1F ceiling 1w attached).

Batbere sre
framed opposite
esth obher 3¢ the
ridge poard; face
or Yoenal wy 2-104
Br Ix ridae o Z-lpd
frr 2y r:jga.

are gimnar-te
Jowwt fioor opemnge!
See 4.10.

Ridge board keépo rafiers alyned;
Ix material min, (Zx material 1 vetber);
ohould Yo a6 Jeey 35 o ende of ratbers,

\MF&:& nail ceiling Jmé'!;
: to ratver w/ 3-164;
toenail bo plabe w/ 3-0d

RAFTER FRAMING

eritical depth
of ratbers

Use 3 2x ledger
where rafters
meet 2 etud wall.

o er‘dm
H T

celling Jorobe

oolid blocking

‘ -Rafters may bear on
Eave aetall the dovile bop ylate
varies; see facing page 7F 4 obud wall er on
2 single plste
when 2téic floor Joiote
are supported vy bhe
L | etud wall,

k o

CA’ctio Hoor joiote
—Dovble top plate
stvd wall

RAFTER SUPFORT CORDITION®
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B/OOD RAFTERS ¢ gooF epse vETAILS | @ o

AL LT S = .

Rske Fasci2 "~ A

and trim o CF ’/j//’-f //;//,
F eabhing =

mzy exbend X N o %//

) . “o & L
peyond esve Exponcd rafhers Plocking o \ T //:

36012 ot sloping sef Bt :;/ H?:;:::d q
/o \
S
Closed rike ) ﬁ
. Exposed vatters
Rake fascia

GobFiE o cornice EXPOBED EAFTERS

veturpn -
; D T T e
1% 1 mporbant tw consider how the roet cave Rabber K N7 gé‘ ' //
debail turne the corner and meets the vake detad. - ’%{//%
hﬁ'F F!zb’&"‘ ., }/ %/;7//// #
o Ledger < :Z/
Mebal drip edge (g 2
g NG
R 2 E /4‘
Rake brip snd | WSS ; the;o:z
fisc1a & : Hepder
Frieze Logkout
Fiy rafter board ——
Lookout rafber
sothit | Vent strip
Fricze board VENTED S0FFIT (Wide)

? T
Roof shesthing i
R . ,f/}'/’?’/_}{( /;%/

| ~:£§;$;1WM: 7 e Mebal drip cdge

Block: "

Hable

i wal wall sheath m@w—,]f

b
Frigze imgrdw———/?

- k%FF:!:

i i Sonbinuave
[ vent atrip

| .

CLOSED RAKE YENTED S0FFIT (Narrsw)




WOOD RAFTERS: rpor epeE pETAILS

Metbal or
precast conc,

coping

‘," Flaghimg —__ A
;‘ Ses b6

LY

IRMF jmé#ej
1 N2y breated

1 plate bolbed to
grevt- Filled cell

| = wall

Roet joiete

e et s e 1k e 1

i
e et S b B

[ NAnchor strave @4'sc.

cx
i

~_4x ledger bolted
o masonry or remf,
concrete wall

PARAFPET WALLS

el Bond beam reinf

L coping

Roof jorote —,

e s i e e e e e o = 2

w_-Ix ledger iet nbo
stude

Conbinvove wall stude

Farapet walle are
inbended to prevent
Vhe epread of fire
from one bulding to
snobher. Cheok the
locat pudding code

U

for height and
conetryetion
r%u;rsmsnﬁ%,

Sloping rafters

May require 2
\_/Awbia oy plate

when bosring en -

% magonry wall.

Enclesed reef

4paLes require
ventilation to prevent
condensatien,
See B.76- 9,27

FLAT ROOF J015TS

——

{5 7 i
C

Reot joiebe w/ thermal
il atiot

H— Vent il ation 12 r@@emﬁ
for enclosed reot space.

e Wood etud wall

i s i e i s s i e e o e e o

' Flush edge conditims
do net protect exterior

| wall and zre svscopbible
' ) i&aklng,

—_—————
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D/OOD RAFTERS ;

[ .11

PANEL BOOF SHEATHING

Zanel Fanzl Max:mum Zpan (i) Total
dentification EMiskness : Live Load
; w/ dde Wi edge | i
dex {in.) soppnt | ouppars {lps/5.8)
12/0 %16 1z 150
i6/o %e, Yo 17 7%
20/0 %6, 7B 20 65
74/0 3% 24 & © 5o
74/0 /2. 24 24 e
32/16 V2, 5% 32 e 40

4o/ 20 B, 44,7 | 40 32 1
/24» w76 | @) 56 38

|

A panel’s open rating
can e determined From
ite 1dentifying qrade sbamp
The bable above assumss Shsb bhe vanels are laid
conbinvavsly aver Lo or mare épang with bheir
long dimensim pereendicuizr to the eupports.
..,

cdqes
3ng/ @ 12"s.c, Blong

Use 6d naile (B4 for yanels
55" and thicker),

Provech edqes i’
of Exposure | and 2 P
panels against weathsr |’ ]
at rpof zdges, or vse W o

5

exteriar- ﬁrﬁd& plyweed Ry = ,,r
' t

Sneaching over wood ratiers sypic zly
corgiznte IF p&”&wmarw ~zted 2lywood
o grvencered pansls. Thees saneis
may re exverier qrade vlywood, or
Exposure @ {exFerior 4ive) or Expoure
2 (inbermedizve alve) zangls,

Zanel shesbning enhsnces she
sbiffrgss of Lhe roof Trsming and
7rovides 3 solid Yase for she’ sprlica-
tian of variove reok g maberisie,
6&1@25%1?1@ and undar!zymant requirs-
ments shovld Pe in dccordznce wibh
the recommendstions of vhe rosting
manufackuren

ln dame climates not subjest to blizzad
condibions, spaced sheathing of ix4
o 1%G bosrds may be veed with wood
shingle or shske rooting. 505 8,8-8.2.

Eddee may e gupperied wiwn
?2?1&! sips, makmﬂ ar Bandve-
AnA-q,raow 1inte

Ghaqqer end jomts; opsce jornte
! unless ﬁsharwm& recommended
by vanel manvtacsuren

e GoFbit pangle shouvid be

exterior: grade plywood




B 2] WOOD FLANK AND BEAY. ROOF SYSTEM

Root deck L
spans k&tm 7
7

reef beams

Roof beams may ke
suppsried by qirders,—~ -

columne, s
or 2 besring = --"‘*”/—""‘"‘

7 TN
W

N

T
o 8 8

frame reqoiree
bracing of the wall;
tioor, 2nd rosf planes,

© Wood plank-and-besm roof and Floor systems
are similar and bobn bypically vee bhe same post
or column structural grid for their support,
See 414,

L ]

The size 20d syanning copability of the roof
besme are related fo:

o The resf load
° The besm apacing

The beam opacing, in turn, 16 related to the
bhickrese and opanning capabiity of the wood
planking veed. The taples on 4.5 and 4.19 can
ve used to estimate the sizee of reof beams
and planking.

The plank-atd-beam framing io-ofben left
exposed with rigid thermal ingolabion being
sppled over the roof deck and 3 vapor bartier.
Exposed gtruchures require thavghttul debailing
ot connections, the vsc of quality materials,
and caretvl workmanshp.

© Plank-and -beam Framing offers no concesled
spaces for overhegd dvibwork, mpes, or mring,
except when 2 izﬁrad struckure or spaced
strvetoral members are vsed.
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2oof deck

Qoot pesme

The rosf besms are owzced 6' vo 8' 0.0, snd
spanined wibh solid or glue-ismmated wood
vlanke, The besms may be supported by
Qirders, columne, or 2 mzsonry or concrebe
bearing wall,

ROOF BEAMS FARALLEL WITH THE 3LOFE

Boot Aeck

Puriineg

Roof beame

I hie two-layer system, vhe roof besms msy
be spaced furbitor zpart and support 2 serize
of puriine, These purline, i turn, sre spanned
with wosd planks or 2 rigid, sheet roofing
maberisl,

In thie example off 2 bwo-layer structure,
the reof Vesms suppart 2 conventional
system of woed ratbers,

ROOF BEAMS PERPENDICULAR TU SLOPE

Roof deck
or

The roof Yeams may be spsced close enovah to

be spanned with wood planks, Spsced further apart,
bhe pesme can support 3 series of secondary peame
paraliel wikh the olope.

Hosbrsted sbove ave dbernstwes for the Framing of 2 plavk- and-beam root strycbore, They differ in the
divection and spacing of bhe roof beams, the elemente veed o opan the veams, snd the overall depth of

fhe consbruction.,




(G 14| WOOD ROOF BEAM CONNECTIONS

For sigpes of 4ug o —
greater, vse back-bo-back snear
plakes w/ s fheavah bolt and

washere counberbored ke ?7)-’ \

3
,f"/../
~

-
e

Sypaced peam
Sehd beam

Spaced vesm..

N Gohd e or v .
22 |
P

e 2 mebal sbrap s
plate o tie keams
toqether

Metal tie
sYrar or

guiossh roef beam

Plabe PoobeT~> Piagonal bo svpport

overhang

|
ROOF BEAMe Po3T CONNECTIONS ROOF BEAM ° POST CONNECTION

X Connections tiay ve made
W bhrough bolts, or 1 space
1% bight, with ephb-ring
connectore. See B,

6yaaed voof beam

(
Sohd beam

Spaced .
poot 1 |
Gohd A1 T The ende of roof beame e Builb-up posh w/ middie
plocking —— 1 may ve shaped; do not [ member cenbinvove
j expose end gram o '
i weabher Gee 3‘90 4; 17
H T ]
i Q}C/

ROOF BEAMe POST CONNECTION ROOF DEAM « CONNECTION




— R

E Ruoting materizl

Rigid meviation over
wyaper barrer

i* < \:E‘v-_ Rooting maberial myst be

) == secured w/ fasbeners long
enovgh bo penebrate thraugh
the msulabion and well inbo
the plankinag.

2 4 I

opans pebw,
voof beame,

ROOF SECTION @ RIDGE

Blocking w required on
steep slopes Yo shsinlize  Sold kil or
purine, glazed opering

Furlin epacing 1o
relabed b decking opan,

Beams are nobched
for Full bearing o
post or givder svpport,—"

Underside of voot
aeck may serve 26
saffit,

be spphed over vost .
deck or witkun space P

created 2y ceol ™Y
firsh, :

Gribicsl de

Furiing may frame

ke the rosf veame

with vhe use of metal Weabhertghts
hangeors. tlosure required

Column support
for voof beam

Ends of roof beams
may ve shaped; do not
expose end grawm 4o

weather
Ceilling m3 ‘f{/ RS ‘w
syplied to credbe s
) a space fr meuiaisz?n\l

KOOF SECTION




G 16| WOOD TRUSSED RAFTERS

~ .
Gheathing thé are . /-ka #rueeee\”_v ~Typreal epacing 16
convenbizngl : z A

similar 4o those o 2 0.C., pVb may vary

 wood vaFiters, oee 6, . % e : TTup o 4'ae.

N M"——‘z\/y Trussed ratters may
g g%/ ~ e suprorbed by beame
& ‘\ //‘// ’ ov 3 vearing wall
4, K ‘
T

Truese members dre comected wibh metal
gang-nall plabes,

Lateral larzcmg o required perpendicylar
to the plane of the-trvesss,

retirne are ; .
fabricoted w/ the S A celing-fay be appled diectly bo bhe wottom
truse units, chords. For trigees spaced more than Z'o.c., furrng

Fips may be reavired. The ceiling space car
sccommodate shermal insulation 2o well 26
elestrical and mechamcsl services.

2 max. exbension
of tor chord for
overhangs.

Greaber overhangs vy

Yo Yhe Vi poings are

posoibie w/ the vse of

wedge blocks or strubs. ]

Woed truesed ratbers are pre-enginesred and
ghop-fabricabed monoylanar $russes. Decavoe the
individual members are eubject primarily to
compressive and tensie forces, they are hypically
2x45, and possibly 2x G5 for the bop chord,
Trussed rstbers are vest veed when 2 reckanguisr
plan requires long opans (over 18') and 3 quantity
of 2 omale Grves type, In 2ddibion o the Fink
troes illustrated above, obber fypes are avaiizble,
Conoult the manvfactvrer for spans, sllowable
loade, znd detals.

2
w
ot L A [
. " L3l
Far truse - Clear spane up o 20 N Seieors bruss- Clear spans up ko bo'
Howe bruee - Clear spans vp to 5o G-yanel Howe trues- Clear spane up to 70!

Fiat Praty trvee - Clear opans vy to 70!

Monopitch bruss- Ciear spans vy to 40!

TRUSS TYFES
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[ WooD TRUSSES

ember sizes and Jonb dstale are
Aetermined vy engineering calculations
pased on truss byve, l0ad pattern,
span, and type of woad used.

Members are 2x or Bx
maberial; wide faces
ofer mere dred
ar fastenings,

.\‘

| va L | Z

!
if jonte are nob cancentric, shear
and bending must the considerad.

’
.-% . T . -

Trusses ususlly = o - . . — T
do not exceed 5 'Coplice pistes Vi, 2" lap @ splicess) t&atb’am hord I,
members in WS - ; ' Heel
£H aokna@ew//‘—’-—r——w =S i : ! iz N

. ; !
5%" pin | Slic .

Pearing depth

Sheel zmgfefé
and 2 mebal ar

Column suppert

: Bottom chord svlice plates

HEEL JOINT

In conbrast to monoplansr trussed rattere,
heavier weod frusses can be made up of
mulbiple members which sre joined av the
anel poinbe Witk split-ring connectors,
These wood trusses are capsvle of carrying
grester l0ad% than truseed rafbers ana ire
opaced tyrther apart, When epanned simply
with wood plank shesthing, the brueses can
be opaced yp 10 b' or more, deyending on the
sheabhing thickness, When purling re vaed
bo frame between the trusses, the tryse
apacing may be wncreased vp bo 20'.

verbiesl owsy bracing
betwesn the Sop and .
botbom chords of

Sheathing

f Porting @ panel
. points

s R

az{mcant trusses

Dovble Fink or "W bruse - Clear opans up o 7'

L Zl l
"Min., recommended depkh-to- span ratio = 1B

For bowspring trusees, radwe of fop vhard = oparl

:":‘&Kna& bracing shovld

connect o top or
bobkom chord @ 2
yanaf voint.,

bracing may ve required
it bh&gylzn}z of thj fop
oF potbom chord if the
Aaphragm ackion of the
roof framing 12 not
adequste for end-wsll
forces,

‘Bowsbring brvas - Clear spans vp bo 150




B A8 OPEN WEB JOIST ROOF SYSTEM 1

Jorobs may frame ko 2 masonry
wall with 2 parspet above
f~1a

bear on vhe magonry wall
for 2 Hush root edse -
or 2n overhang.

Top chord extensim
for roet overhz

Bridging 16 required
overy 10" to 20"
depending on Jowt
span and chord s1ze.

Herizonbal bridging for K series Jowste

DAVAVAVAVAV/\VAVAVAVAV/ 23

Top and botbom chorde paraliel; roet slepe
may be achieved by sloping the joiwbe or by
Yapering the mevisting layer of the Vorf deck.

i

AVAVAVAVARAVAVAVAVAVZ)

Tep cherd Flbched one way

Top chord pibched two waye

Longepan LH and DLH joiebs are available
with emngle or dovbie pitch fop chorde,
siandard olope 12 Vo' por fast,

Msgonal bridging for LH and PLH series joists

Metal root deck (6ee G.20)

“Conbihvove bearing angle
\R{%ack boited to
{, p

Bridging shguld
- ve securely
anchored to end

Joiet spacing=
gpan of reof
d&akmﬂ

3

“shel beam support -

The reot system vbilizing open web oteel
Joste 16 eimilar m layovt and conetruction
to the sbeel joot floor system. See 4,24

For jowb e1zes anéd 2llewable epane and lvads,
refer te the table o 4,25,

To resist pobential wind uphift forces, every
Jeiet muet be gecurely anchored teo ibe
gvpporving atrckure. In addiion, the
roof deck shovld be secured to all supports
wibh puddle welde or mechanical fasbeners,
See 4.20 for metal roof decke,




EQFEN WEB STEEL JOISTS: suprorT cONDITIONS @ ROOF

a /
.19
Precast concrebe or
/m&ﬁzl coping
e v T
With parapet walls, [T For Hashing Roofing membrane =T
anchor every roof [ %/raq{ummsnbé, /awr rigid insviation T O
Jost wl bt steel L Ll see B G ')ﬂ -
var 8" lona (min.); ] e Deck bearing angle Nod s
for longspan joset;, AN Mebal voof deck bolbed to wall d T
anchar w/ ¥4" 1] D —mmosmmsmommsmooommememomo s )
steel bar 12" long R O N A W A S W A W AR ¥ A Y |
(min.) S \ -
—— [w-m S
L -
4" 40 6" min, 2 ] g zasaes 5 )
bearing /; - 1\~?@bﬁ::rr1 chord may be Homzontal bridging 1o [t
6" v 12" mn. exbended bo suppert welded or bolbed o chy angles g o
for longepan e | celling anchored o end wall, = =
Joete) = ™
PARAPET BEARING WALL END WALL |
Metal gravel obop and
Withovt 2 r\_/h%,'g Bearing andle for deck edge e
parapet, e S e o S — ._}i—w’ i
anchor every = : t
roof josot < R W’s
w 2- V2" 4 = =

aricher boibe;
for longspan

NVAVA

Jogto, vse
bolts, ]

—

FLUSH EDBE!

PEARI

NE WALL

Diagenal bracing for
langspan Jo1obe

Horizonbal bridging fastened
to snqle volbed bo end wall

END WALL

Ab sbeel sypports,
vee ¥2'd bolbs or
2 - Vo' fillet welds

Far fm

e 2 - ¥4"d ilte
o 7 - V4" Fillet
welds 2" long)

e
2Y2" wan, k’aar!ng/

TN

Supporting sbeel zngle/a/wm“\ﬁ;”

i T~/ \/ \,

fmimme

e

A" min, for iongspan joiete)

STRUCTURAL STEEL FRAME

NAY S

T

Cut gbone or
precask concrebe L R

PARAFET WALL
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STRUCTURAL OTEEL ROOF FRAMING

Nenbezring
wzll panel or

Connecting anale
~Gbeel angle cast it

Exposed fasca
beam ¢f 2
weathering
sbeel angleo——7

Colupn """,

! / ¢dge oF cone. bopping
b/ A ARG

{'zcmg —— —7

1

:&?/ suprort
-ahelf angle

ey FC00Nnd21Y E?"
P \-meﬂtl- 7t

1/)"\{%5? framina te

Reofing membrane

over vig1d mavlsben
Ferimeter meui:a{:mn')

| L Conc. 4lab over obeel
I  deeking

N .
oo - !
KR\\\ / oplice plates

Roofe zre Framed wibh structurs! sheel
similar to the way sheel Floors are Framed.
See 4, 20~ 4,23,

The primary and secondary roof beamo
may svpport a metal roof deck or i
remnforced ewecast or precast concrete
slab.

At bhe roof elae, 3 epandrel will unit
16 supported either by the obeel edge
beam or the comcrebe. oot slzh, The

wall aesempply may extend vp to borm
2 curk or, ¥ required, 2 parapst.

Thermal ingylation may be provided with
3 lightweight wsvisving concrete fili or
rigid meviating boarde.

Roof sverhange may be achieved by
contilevering the secondary root beame

o recessing the exteror wall conebruction,

Corrugabed mebsl decking e 2o capsble
#% limibed canbiievers beyond 1be support.

Shrvetural steel con alee be veed o
frame sloping resfs.

wrrugzb&f roof
deck or roofing
material

Purline span between
voof beams; purhn
gpacing 6 related te

L OO

Lankilgvered Peams
may be framed
wibhin the depth

of the primary beam
or ve conbinvovs
over ¥he mamn Peam
support,

A

Wel stiffencre

1

s

\ \
N, N
- Ende 4 peime may
be bapered or [ighbened

with cobevbs,

the span of the roof
deock or recting
mater zl,




LMETAL ROOF DECKING

B .21

Corrugated metal rook Aecking may span
across open wey sbsel jsists or more widely
spsced stesl Veams, The decking panels
sre puddle welded or mechanically fastened
to the svpporting sbeel. Side laps vetween
vansls are Fastened wibh screws o welds,
i bhe deck 19 bo serve 26 3 disphragm,
56 perimeter musk be welded Vo stsel
gupporte.

@
ks
§
e
b
o

Metal roof docking may have 3 eibecast
concrete topping or Ve covered wibh
rigid board insulabion before the
spplicabion of the roofing membrane.
T2 provide maximvm surface area for

the effective sdhesion oF rigud
imeulabion, she fop flange ohovid be
wide snd flat, IF the decking hae
ebiffening grooves, the insulabion layer
may have b vo mechancally Fasbened.

Metal decking hae low-vaper yermeance
pvb, vecavse of the many disconbinuities
betwesn the pansls, \b 15 nob airéight,

If an air bareier 16 required to provent
the miaration of maskure inbe bhe roofing
assemply, 3 concrebe tapping tan be used.
When lighbweight inguizbing concrebe fill

16 vsed, the decking may Wave yerforated
venbe for the relesse of |abent mosbure
and vaper pressure.,

Acovstic roof Aecke have 3 Biller of ylaoe
Fiver or othor acavetic insulabing matensl,

@
|
ST L
] 24" 30" 36" i »E!*/z"

‘ ' dpans 4 ko 9

RigBED ROOF PECKING

3" 4l
pane 8' ko 1o

RIBBED ROCF DECK

al L
L 24" | . La"

! gpsns 10! o 20°

CELLULAR ROOF DECK

¥ pecking yrofiles vary with bhe manyfasturer.

Coneuit manvfasturer for avsiiable profies,
lengbhs, qavaes, sllowavle spans, and detaile
for \natallation,

CEMENTITIOUS ROOF PLANK

Cementitiovs root panels consisb of wood
fibere which are chemically processed and
bonded under pressure with yorbland
cement, These sbrictural planks can be
voed ko opan wood or steel voof Framing.
They have thermal and scoustic mev|stion
valve and may be vsed in Fire-resiehant
cangbruption, They can serve 3% voof
shesbhing or 36 permanent formwork for
3 concrete 4lsh and thew yndersides may
be loth exposed 29 3 finish coiling,

Thicknesees:

12" apans up o 24"

AN 36"
25V 42"
3 1 42"
34" Zh

7

Lengths vp bo iz'

¢
e &Fiﬁfb, -
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STEEL

[

TRUSSES

/\
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SFACE FRAME®S gg«&}
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A space Frame 12 2 three-
dimensional trvee whose hnear
members form 2 sermes of
priangulabed palyhedrens. It can
be ceen 25 2 plane of constant
devbh which 16 capable oF fairly
long opane. Becavse ke mempers
lack 2 hieravchy of c1ze and
patbern, the frame projects an
image of nondirestiongl dexture.
Three o the many patterne
avallable are livstrated below.

l‘ Hexagenal grid

VAVAVAVANAL OO DRI

AN A AR VA RNV 2 WA ASNVE AW A AN &

s ' /

DRSO DLARRDDDG

A

AVAVAV, VAVAVANVAVAVANANAYY

Top chord

A epace frame’s
supporte are 3iwaye
< 2t 3 panel point.

Bottom cherd

NNAVAVAVANAVAVANANAVAVAN
[ ———

] 4-pomb
crugifarm

Frame
capibal

A column may disperee
ke support points,

Becavee oF 156 bhres-dimengional
trusework, 3 wpace frame may
Wave varieve medular canF:gurﬁbzané
and randomly epaced swporte Tne
moat stbicient mezne of swpport,
howover, sre colmne wnich sre
eavally gpzced \n two siwections,

AVAVAVAVAVAVAVAVAVAS

Exkerior wall

iAo |
e ——————]

ﬁﬁ inkerior wall

NVAVAY, VAVAVAVAVANAVAVAYY

T

A kearing wall
diebribvbes 1bs support
poinbs along 2 line,

Roof and partibion connections
are aloo made a2t panel ponte.

:
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O 0 L L I

Chord members of space Fromes may be
sbructural vipe, tubing, channel, tee, or
W-ah apes.

The complex connection betwesn the large
number of membere way be welded, bolbed,
or of the screw-m bype, Consuib manufacburer
for detale, medvie size, and 3llowable spans,

v Sorew-11) Typical modvles: 4, 5 212"

Wood pansl shesthing, metal Depbh-to- span ratio for roots:!

decking, or cemenbibiove planks 1118 1F colvimn - supporbed
(5loye or comber frame for érzmag&)w 1t 20 1f wall- supported

* i

Span: G te 30 medvice : )
! i |
Cantiizvers: (5% ko 30% of opan————r

Root sheathing

or corrvgsted roofing Membpers are boltod

orwelded wibh 3 qusset
;;g‘\{ﬁ plate connector

Channel sr W shape purline
W hot 3% 2 panel pant,
vorline aviject top

chord 42 (o8l bending.

§ &
Colvmn euyyor-tﬂ i H
lugbrated here 16 2 Beldisn bruss. “Plane root trusees may ve Fabricabed wikh
Goe G.\G - |7 for other trvee shrucbural obeel angle and See shapes, Becavse of
contigurations, ¥ e generally the memvors’ slendernese, cotnzetions yovally
best o vse trvge tyE& m which requive the voe oF queset plates.
the lnger web mempers sre

loaded \n bension,
FLANE STEEL TRUSSES

B C e e e o it PR



2 e2d| PRECAST CONCRETE ROOFS

Frecast concrebe sbruchyral
unibe may frame inve

2 parayet wall - N

or J . \*:\

be cankievered \ o

fv 5 root ',.« ¥ /) membrane

overhagg A Riqud 1on

Y24 302" concrete

topp g <
. ing may b wwbed if
S rigdiyansvlation 1&g d ™
X S over ookl - ovrfaced \
7
7
%%\Moonmt The precast concrebe roof gyetem
z or msaonry 6 simiar in form and conetruction to
Z bearing wall the precast floor ayetem and vbilizes
- the same ’a{cpge oF ‘slak vnite, See
Z struckurzl oteel 4.%4 - 4,26 for general conditions
& or concrebe veam and requiremente.
Flashing
B Roofing memlerane %"4o 2" conc. i
L ever rigid fnaulﬁtwnry) topping
L Exbend dewels \nbe }
I~ topping or grovted Keys ko slobs @ 40,0, |
+ ! gemforced concrete
PEARING WALL END WALL bopping bonds tee

viibe boaeth &r']

e EE e ﬁ%
1 Cprecsot obructural pees — A ,
~Gold kil or slazed spening i ! j
TTN__-Weld pistes cast mbo Extend walllup ot
= ohem of Lee and glaze opening
anchored In
w— conorete oF masonry Conerete or
wall. or masonry wall —

BEARING WALL END WALL ' ENDP WALL




[ REINFORCED CONCRETE ROOF SLABS B o2s

A parapet may be caat
th the 2lab.

Fewmforced concrete

roof slave are formed

and sifecastb in the
same way 3% the concrete
Floor systeome Huatrabed
on 432 3nd 4,23,

=T Blope bop of
Roof 9labs are - slab far roof
normally rosted wivh b o8y Arainage.
2 membrane type of (" per fart mun.
reo¥ing 3o shown recommended.)

bhe croes-section, At

See 8.2-85 for detsils, The vosf 4lak may ve N
. supported by 3 remforced

conerete beam or wall, or

vy 3 renferced magonry

wall.
Top cover - Blab may bo canbievered
beyond aupport for z reof
Roofing membrane averhang,

Thermsl mavistion
: wgéﬁﬂwm% GRS

|||||||||||

The edge of 3 concrote
roof slaly may be trested
i three different waye.

_—

An edae or apandrel vesm can suppory 3 nenbearing will, L

ROOF EDGE CONDITIOND

POEL LT R

R

i
i




%26 LONG-5PAN CONCRETE STRUCTURES

Although beyend the ecope of thie boek,
Hlvstrated m thie page are exampies o+
surface-active structural aystems which
are capaple of apanning long diwtances.
Congrete 16 well-ouibed for the
conotrustion of these systems since

it can be reinforced and formed into
the strucbural shapes with the required
continvity of surface.

CLT TRt

A

|

P

FOLPED FLATE STRUCTURES

SHELL BTRUCTURES




DOOLRS & WINDOWS

Doors and doorwaye provide accese into a2 bulding's mberior from
the exterior and passage between nterior spaces, Exterior doors
should provide weathertight seals when closed ard maintain the
approximate insulation valve of the building’s exterior walls,

At the same time, doorways should be larse enough to move
through easlly and accommodate the moving of furnwhings 2nd
equipment. Ease of speration, requirements for privacy and
security, and any need for lght, ventilztion, snd view should
aleo be considered in 3 door’s yerformance,

Inberior doors provide for passzqe, vieval privacy, nd seund
control between interior spaces, Doors into closets and storage
spaces are primarily for vieval screening albhough ventiiation
may zlep ve 3 requirement,

There are many types and sizes of windows, the chowce of which
affects not only the physical appearance of 2 building, bhut 2leo
the rnatural lgnting, venkilabion, view potential, and spatial
quality of the building’s interior. As with exterior doors,
windows should provide 2 weatherbight seal when closed,
have maulation valve, and resiot the formation of condensa-
tion on their mterior surfaces,

Since door and window units are normally fackery-built,
manufacturers may have standard sizes snd corvesponding
rough-opening requirements for the varioue door and window
types, The size and locstion of doors and windowe should be
carefully planned w0 that adequate rough opemngs with properly
sized Iinbele can ve bult into the building’s wall oystems,

From an exterior yownt of view, deore and windows sre
imporbant composibional elements in 2 buldings facades,
The manner in which they bresk vp a bulding’s wall surfaces
affects the massing, visval weight, scale, and arbiculation
of the bulding forrr, |




& DOOR TYPES BY OPERATION

2 o Normally hinged on oide jamb; igo be
///44\\ . N mady ninged on gide Jamp; maay alee

o . pivated from hesd jamp and threshold,
fi M i o Mogt convenment oporabion for entry and passage.
f j—— I 1« Requiree epace aromnd doorway for doot ewing;
‘ y \ ; check clearance required.
« Moot effeckive door tyve for thermal and
! - 2covetic msvistion, and for weather
g resistance.

© SWINGING Exterior snd interior vee

3 « Provides 3n opening in 3 mimimum amount of

i space bub sacrifices scovebic insvlabion.

o Otters access only to B0% of doorway.

* Doore olide om ovehesd track and slong guides
or 3 track on the floor.

> Used on exberior a0 oliding 4lass asore.

o Used n mberior primarily for vigual ecreening.

Exterior and nberior uvse

e Bimilar tp above bub prevides 100l opering
of doorway

1 I e oot 5 surface-hung on an expooed

overhead track,

= : e SURFACE SLIDING Exterior and mberior vee B

o Provides 1007 opening of deorway ¥
shding ke 2 recess within the wrdi:'z of
T === the wall,
o Doorway hse 3 fimehed pppesrance whe
/ folly open.

- e Used where 2 nermal door swing wovid
P interfere with the vee of 3 space. )

//\f
o //Q - ® POCKET SLIDING inberior use

P )
(. . « Provides nearly log Jo opening ot doorway. §

: } « Uses an overhead track and hinged door
: panels,

L e ;:/wm?wwnulﬁ * Uoed primarily 26 2 vieval sereen te

enclose closét and storaqe spaces,

& SIDE-HINGED FOLDING lnterior vee
= ® See 712 for revelving deore.




BASIC ELEMENTS OF A DOORWAY T

N LI Joint between 100 | 1] TCagmg trim

[ dosr frame NN || seale space

” and fimehed [ 31| between deor

% opening mugt F§ ‘| Frame and

A LS Pe gesled. \\/L rovgh opening. ‘ ‘ |
DOOR FRAME 1

The door frame detal debermines the appearance

oF bhe doorway, whether the frame 1o set within 2 : 'b;ﬁihj or AR

fimehed opening or wrspped sround 3 rough spening, e
. rlm fap S
@ DOOR o >
The byve, eize, snd locstion of 2 door 1o relsbed to: S
° Physical 3ccess requirements E R |
o EFfect on the patbern of movement within and -~ B |
vebween spaces N
* Anticipated frequency of vse ol o
* Requirements for weatherbiahtness, thermal 2

Ineulation, and durabiliby- J@hfffmu

* Light, view, and ventilstion requirements

o Acovsbic privacy desired \g\ B
[

* Code requirements for fire-reginbance and )
emerdency eqress \(
* Visual sppesrance desired, LY/

). POOR HARDWARE The rovah or finwsh spening

required for 3 deer depends on
Lhe door bype, how b 1o framed,
and the walls maberial, thickness,
and constroction.,

Thie 1nelvdes the hardware required for bhe
oporation of 3 doov, such 36 hinges, locksets,
and closers.

B = =

Fluah Panel " French Glass 364 Lovver Lovver Sereen Dutch

DOOR TYFES by DESIGN

G



DOORS

RN i .
N A
i !
i !
[N |
.
3

» Operings hould be less

o Height of openinge hollew

E

wish alzes neerts

with iguvered \nsert

g

\5%')‘ (%" (21" bor soumd

., “Ral
2\ shie * Primarily for inberior voe
- i - o May pe vsed for exboriar
. 4{; s o Hollow core fypes:  deore \F ponded vnsh
s | - Mesh grid waterproot sdhesives
SR L ladder sbrips = Light 1n weight
Lozl Bt | - Honeycombor = Hae [ibble mherent
Al | epral blanke bhermsl or acovshic
m}j’,f—:i: S ook ral ingui abion valve
w1 N Lock blosk * Suscepbivie to warping
AT panding
Cropsvznding
i~ Face panel
0 HOLLOW CORE DOORS
Noeminal 11

2" inoremente

Used primarily 26 exberisr
doors

Mav be Used wherever
increased tire resisbance,
sound nevlabion, or
dimensionsl abablrby

6 desired

Continveve block core

1% Mot economical,
* Minersl .composibion core
, 15 lightest bub hae low
A Face panel screw holding abrengbh

v and cutovte are difficult,

<1 Rall .
r’ %4’6bl,&

L %0lid core Types:
v Lonbinuove bleck
. Bhile and rail

» Mineral

2omposibion .
o Parbicle board

L]

“Crosebanding

S0

: w,o/q’\v, Norinzi m 2% mcrements

S0LID CORE DOORS

ineviating doore)

bhan 40 % of doer sreé anc
ne cleser than 8" fo any edge.

core doore ohovid be e
than half the door hewght,

GRADES AND FINISHES

e Hardwoed veneer arades:
o premivm; for natvral transparent
himshes

o Good:  fer bransparent or
pamt tinghee
o Hound:  for pamp fimehes-
requires € co3be
¢ Plagtie: High pressure plastic

laminate bonded o face

Hardboard face pansle
for pant fimshes,

s Hardboard:

Dosre may be Factory frushed
parbially with 2 seal coab or com-
pletely mcluding prefibbing and
premachiming for hinges and lockeete.

SPECIAL DOORS

o Flre- rated deore:
o Usually have minersl compostbior
cores
o B-labkel: 1-hour and 1Vz hovr
UL sppraved rating
o C-label: 84 -how UL rabing

e Acovetic (somd insvisting) doors:
Cove inclvdes 5 vord or damping
comyovnd.

Specisl stops, gaskete, and
thresholde are 3lse raqywd.

o Lead-tined and capyar«éhwidadl
doore are zigo avaliable.




=, 4"// ar Lo o

‘ O L A G g e e
: TR
% [ WOOD RAIL-AND: STILE DOORS — =5
: ,
— [ [Eo = m
; ; Y, N
| 0 e
i o A =]
Fanel Fanel Panel With aeh Lovyered French With
Casement) divided
- liahbs
Parel doors -consiot of 2 framework of piagenal bracing
verpical (atile) and horizentsl (ral) mempers Ledger
which hold 20iid weod or piywesd vanes, 4lzse Sheoathum
lights, or lovvers in place. The sbiles and 6\
raile may ve sold softwead or venesred ¥ = -

Mard woad, j {

GRADES AND FINISHES I

/i

; = , (7T
o Premium (select) grade: for nabursl clesr o ; \Lﬁ /V
shained finshes | ' \ /{

o Sbandard grade ;%f' paint fimshes only T ‘ I‘{ .

b

Batben doors
Jointe are doweled

9 Batben doors consist of verticsl beards
mﬁrﬂ:ﬁdanjﬂh Top rai (shesthing) patied 3% right angies bo crose
L onons ' strips (ledgers), Disgonsl bracing 1o
stile nalled bebween and nobohed into the
M/ ledgers.
pate F— Muntin * Used primarily for economy in vough
; congbruction
—FPanel spbiens < Fist plywosd or s Usually sibe Fabricated
! raeed wood panel * Tongue- and- groove sheathing io
s s Glave lihbe recommended for weathertightness,
= s Louvers oy j3lovsie e Subject o expansion and contraction
< 1 Cress rall ‘ wibht changes i moebure conbent,
o~ A Boktem rail
£ A
) 7 ~ 72
/< II—Q, il"}!i Ji’é’l,!r Zi’ﬁ’ 2[_41: o

2"5’: 2#_ 511? 51‘0

\(/
A
6?/
A
-)(\% .




woobwoﬁ FRAMES

mﬁ'ﬁ:l‘

S Bim
Vﬂl“ld [

196" for 195" daors HEAD
186" o | 4" doore

> ] 2N l
Exberier wa je—{pberiar wall- R . 'M!nbemar l §
,ehwﬁhmp 2 %mwh ~ i ;zli ﬁmei‘mﬁ R :
\‘. : K ;
lntsrmr ‘ l
Gaémg, for "
Ly varier '
TR S EEETTT L inberior
: e stop Head casing R A
‘ w - lcamng
o
Y

L Bk o
© - frsme may be
k&rf'wl to

T"—"Inéulﬁbwn';

S Y

Provide exterar

by doore ikl
sttﬁambmrmhgﬁ
Gee 7,

]

Aligw for sereer ' ¥
aor Gborm Aﬂﬂ!".__.__.,—_a—!

SIDE JAMP

e
i1
|

" JAMB

Y Threshsld
- Copbionaly
0 allew. space
e fimeh
i #looving such
) 52!’?&1;-""1

Threehald maj be SN -
mteqral wshor |1 ~Metal or woed _
awlf&.& t, mﬂ T Yhreghold covers ot |
“between sill and
fimoh floor |

N

' ﬂ&yezt they are
nobed only once. i. : s
i BILL <1122

 por opbRings Wy WooD STUD WALL - CBRICK VENEER WALL™ 7

i
b
,.
i

Wall conetryction i
'6Pum Gpace (Ve ) sllows: door Frame ﬁp be plumbed,

m«____,_,/ dﬂémﬂ “brivéedle éyzw ‘between deor ‘Fr'zme:
i Cand” W,p!i ‘exteriar jointe” may require 9&21;#&;

i
| ELIRER I | S

a o A T Lo Rabbetbted door fraties inberior fr'zme:«e may
1 1 CURTTT T Have applied etope. d

 Cased openinge | I N P “Head #nd side Jsinip conditions -are ueualy similar
sy ve voed withotly T e Bhsb bhe casing trim profile may be

ddore and therefore ‘ Lo C U genbineavs tavnd the doorway. £

have no stops. . L ¢

=k

z
?

-
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| HOLLOW METAL DOORS i
AN
\ : :
N A
N e
e
Flush Glaze Vigion Narrow hight Lourered Lovvered
POOR TYPES
DOOR _FINISHES J‘
Paint _ Painted Frhshed
ready po
Vextured
// Frimed andir Baked Vinyl clad Shamless steel
S qalvanized enamel (apphed) ot sluminum
. -“é [}]
: Sl I
ql:-‘- %g}
=R
S BN
= ._?; z - I N
] = Y R
Ry o=ms T W,
L s .
pood Rail and sbile Ral pane Fivoh
<’9‘<\0 ot Infill may be Exposed verbicsi  No visible seams
¢ flosh or recessed seams on face
panel, 4lass, Inverted channel  Pan or enclosed
G K_ or fouvers #t top and grd construchion
17" 1340 Nomingl width mcrease iwttom zﬁz; ;;:M%ad
il
: i 2" imerements Vobtom
DOOR CONSTRUCTION: 16 to 22 g3, mebal
FIRE DooRs: Fire door aseemblice (door, frame, and hardware) are required to protect
spemings in fire-rated walls, See Al
bt lsbel Rabing  Glazing vermitted * Geneval requirements
. e Maximum door size: 4'x 10!
a 2 for_ No glags potim bhed » Door frame and hardware muet have 2
g 2 hovr 100 54, in. per lost rating sumilar to bhat of door:
c % hour 1296 44.in. por leat, '

@ } - = i 2
54" max. dimensian ffo!zr}; n;;;if;:;& oplf-latching and be equippe
] .
!;z hovt ?;04!:% W"mitt;j » Lovvers with fusible links gre permitted for
4 hovr i por 114h0; B and C 13bel doorey max. sres = 576 s4.m.
* No glase snd lovver combinations are
* va' wire glace permitted.

Wi

54" max, dimension

[ A
|
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1]

HOLLOW METAL FRAMES

i Face | | stop
P
e T
o 3
z 1Y
= . L. -3
i i RO
1IR3 T ¥
§ 45{‘ \T).;_“
E- - -2
[ 2tz
™o &: <«
0 = ™
\.ﬁﬁ_ #'ﬂ Qi

Erame protie may vary w/ manvtachurer

STANDARD POUBLE- RABBET FRAME

6" o wall
walt fimgh o 0o
surfacen Ya mm.w——l : Sealant
T /- .: o 1
L2y 3 check dimension
5 = = 1
E3 § ; on hinge e1de
= N i i desired door
% 8 ewing 14 arester
L v : Yhan 20°
T ) Tk

|
© Wrap Around Frame eg@gf_pga@z__l__ A¥m) £.1 i area of
door pull

FRAME INSTALLATION CONDITIONS or knak

—for 13B% doors

g H 20
*@ ‘ —tor %" doore

i ;
o lL! 5y
= b
- | oo i
- -
— Tl Single Ravbet
H
zll E/b"
I s
Ky E E
j] Povkle Kabbet
] = . u
S| o [euteu
W.J{Wl == 09/411, z,%?u
i

Sbandard gavaes: 14-16-18
Sbandard fimeh: Facbory-primed for
paint

STANDARD SIZES

‘Caorner remforcement

Concealed bape

@ Knosk- down Frame

Simiiar te above bub
Joinbs are arc-welded.

(@) Welded_Agosmbly

No mibere or jonbe
arg vieiple.

@) welded and grovnd emarth

Woed sbud anchor Loose T for Ul spproved Gpacing steel stud o
masarry masonry shchor  brackeb ancher  anchor Adjvobable
or existing walls Hoor clip

ANCHOR. TYPES { Mimimum of 2 required per jamb)




| HOLLOW METAL FRAME INSTALLATIONS 9

]

43/,” Gl &8l 2 0
% 4 : I 4 , & |

FRAME SIZES

NS Watt

thicknese
may yar'yw——wr"’

Butt R §\§

Nomnal 4"

masonry wa%lw\.\

S

Nomnal g" NN

masonry wali— \\
Wrap- arovnd :}\Eé\

=! } D ———

5¢3Iantf\
Bubb condition ;

Wrap-arpund \\@‘\ IF%%\ ¥
condibign oy -p for new or existly condition e i B G =R -
opeHIngs (frame flvoh with maivie
MASONRY WALL OPENINGS or aet vaok from usll)
. N 5 5 ; Frames may be grovted fuli
Edge bead 1 : wall Fimeh : ; § :
for wall fimeh |3 - conkinves wmte B ¥ with morbar s plasver 2e
required 1 : blhrwat openin 2 seglant used in wall for a more
“ {“ 3 pentig = : Nk s | secvre and fire- resisbant
= :
Eiueh S Wrap- arsund g Condition s . gt allstion
condibion condbion b vrick veneer
wail
NOoD STUD WALL OPENINGS
Edge bead
g
Flush or Wrag- srovmd -
b condibign sondibion
STEEL STUD WALL OPENING
- Adjustable celing
; frame
o . 7 | -Traneom panel
: i W - Fimgh cerling
z B S SO
. - - 81de jamb
5 Y
? — - 3 L Daor
: — _ 2 HEADLESS DOOR FRAME
AuY
m ™ i ‘ Rabbetied
— W Bullnase
A 4" Mead frame 1o svaisbie which can help the 7 : potragl
door frame height b1t maedvlar mBHONrY OpenIngs, y DopR MEETING STILES




7 10| HOLLOW METAL FRAMED® TRANSOM PANELS AND STICK COMPINENTS

Transom kar Haacigr—l Astragal,
1 % b Headloso Frame, B
£ P o
! < | ——Transom pane!
koot may be fixed v
. LY pemoevable, and
‘g ?k\\jn may be:
«TMax, arez for S BN Ll @ashid, emilar ko
single door = = hoY der conebruchion
40 6F { BOHE Ay LNy @olses
for dovbie doors) & ® Lovvers,
l
With header and Wik header s Wibhous header; m\“*”ﬂ“*
Yransom par ho bransem bar  wibh aotragsl Transem Var
TRANGOM _FPANEL CONDITIONS Z;’fgj?ﬁm .
Transom panele conbiive bhe door plane up to the tp sbandara
Firish cetling, They may have an A or P label fire- frame.
resiobance vating, -

| HEAD
Zor® (amb i
— : simiisr)
| 2:5er5 | 23ers L Ai’?il&é{
stope
for glaes

2or%
{

T or
horé . Ingvlsted
! sandwich

: paneis

L0

1 S|
The framing membere are ewmilar in a1ze, Aibernste
profile, and Fineh to etandard hollew metal @ multion post

1

doot Frames, They may be veed to frame

siuielights, borvowed ights, and branesms. ?ﬁiibﬁ“w»«)

o Primarily 3 abick sysbem which can be
arranged n variove waye.

o The typee of fasbenings, joinbe, and
anchorafes voed vary with the gyebem
manvfactorer.

Albernste sl
|

O]

i t-b

2“, 4 !i &g/ﬁ I

HoLLOW METAL FRAMES FgR WINDOW WALLS




EGLA@S ENTRANCE DOORS .11

"'I r_fg/gti standard pivot Zlaéf; 3?'6’,3!‘@”

T

rEt s i S RS

i i3 — - I
i
-
% 3
£ 1w
I ] Il s [ | I 52
% 5|5
=9
E
] 3 _— =
Conbinvsvs Continvove Babbom lotk Narrow atile Medium stile Wide etie
bop and bottem  Wotbom
FEAMELESS DOORS FREAMED POORS

o Conaulh local codes for sateby requirements.
o Conguiy manufacturer for o1200, glazing sptions, and frame requirements.
* Frameless doors are difbicult to weabheratrpy effectively,

- Transsm bar or hezd jamp——ro
\ / x|
Conavlt manvfackurer F@i‘\’ Doorstop
for remforcement required / - W weather-
B i $ransom bar and door Frame L] sbripying =

I = Door may Ve
2" or %4" bempered offset o apen

r y
qlase in clear, qray, or 1L e way oF e i

pronze binte _ aanber‘)-/hung for
deovble 3ctina

sporabion

See T2
for related detaie

i et clearsnce

/ Threahald . Thresahsld
P { i

i

S

¢ RREGRIRITANE a n



[712] STOREFRONT ENTRANCES

7, Alvminum, shaniese sheel, or %mnz&z gize and wpzcing oF mulions are related Yo
: the glass bhicknese snd the wind load on the
5 1 wall plane, Limib the deflection normal to
% : the wall plane to Y200 of each component’s
F AT clear span; hmit bhe detlockion of giane
| % N supporte to /s00 of the eupport diovance,

Coneulb manvEacturer for frame sizes,
e Sl profiles, and msbalisbion details. Consvit

I T applicable code for safety glazing require-
menks,

1] 0| RN [

Al glase wall systeme shovld be engineered.
S AN N The thickness of the alaes mullions 1o relabed
oo N Y to she widbh and height of the glase vancle

n‘UE::jj 1 ‘M)w and bhe wind load on the wall plane. Consult
; \L jiﬂ% manvtachurer for s12ing recommen -

Door may be gingie or dovble acting, and be sbions
arranged in variove Ways,

_,
p
i
/
LY
5
PR,
-
H
f
—
'
/
4
]
i

m\ —= b Verify glase
] B
1| “Peorakop w/ Pl
weatherstvipp ing — P zj;:::
- ' o i & .
(D) poor HEAD @ poorR JAMB @ WALL (7) HEAD OR JAMP BUTT GLAZING
E:f ;nﬁ:l:;fzk ' Ya'mm. || Grind and polsh
glazing oysiems %
=m= . sbiffeners may Nesprene structural
l be required qiazing sbrip | etlicone sesiant
! LA varies w glase
HORIZONTAL BAR widbh and height
| @Poor aMB (B) MEETING STILES () MULLION #imilar GLAGS MULLION
Sloping tace Nesprene
D availabie /\ setting biock
o= weep heles
;—Threehai& f

@ poor. slLi (@ Poor Janvie @ st (1) CORNER BAR
@ side light




[ REVOLVING DOORS 715

Revolving doore provide 2 conbinusvse Peck 1ncludes proviaion 2 by e
| weabhersesl, eliminate drafte, and for cerling hahte; may be } | 1
S old hesbing snd cooling lossss o 2 glazed with tempered glase o} p——
W mmimum while accommodating a i 5
% mederate Flow of braffic, Doors of tempered glase ik ! s
with 2luminum, staniese i i ™~
| ¢ o Can handle approximately ) : i =
g 2000 persone per hour: stedl, or bronze frames —— "1 el | s
;  Normslly voed n commercial and Enclosure may be mebal ' :%
ingtitvtional buildings, or glave (@mPW 3
© 6" dismeber for acnersl vee, or laminzted ). — 4

br large trathe aress, vee 7ho | Tow snd bobbom pwot
dismeber or gresben

Heating snd/or cooling source
may e inbeqral with or adjzcent

to enclosure, Line of sotbit may be
curved or shraght—""" |73

{ Door diameter +3 %" I

Optional speed control avto-

mabicslly aligne doors 2t quarber Weathersesl w provided vy
ponbs when net in vee snd turne rubber and felb bip oweep
winge %4 of 2 reveivbion ap 3 door sbiles, and ab
walking speed when activated top and bobtom rails.

by alight pressure.
Door diameber

Poar winge are collapsiple

in panic sibuabions, 6'-6". .. 4 5" gpening ‘
6l-8%, ., 4ty
ol-1o" ., 4L8" ‘
70 L., Alg
7l'£|£ L 4';“”
7-4" .. 8l !
s Some coden may credit revolving
deore with satisfying 50 % of éﬂ l

the legal exib requirements, dbhor ‘ i

codes do nob credit revolving doors Enclesure tlanked by Side lights centered on
and reduire 3djacent hinged dosrs mnded doors enclogure,
tor use 2% emergency exits, !

Bank of enclosures wikh Enclosure Lyr'o}a.aiswug

side hyhbo between from side lighte

i

] Enclesure set within Enclosure set back
3 wall plane within 2 wall recess

REVOLVING DooR LAYOUTS

SRR el - b A T Tt s




[7.14] SLIDING 6LASS DOORS
T TPy H,r——-- S T
@
2
i %‘E
(e - = N —
. E{
A% I
| : |
62" plat 0t2" | Woed alg', Izb5", 15-5" 122", letz¥% z0-2*
60, blo, 100 | Aluminum olg, 1240, 180, 1840 iz-0, 6o, 200 i
N e C |
- = i T .

Above dimeneions sre romingl sbock s1ze6; consult manvfacburer for rovgh or masonry openings required.
A% a auide, 3dd 1" to nommal width for rovgh openings, and 3" dor masonry optnings.

Sereet:

| i
Flaghing \

Narrew
nenpearing
mulhign
Aeo -
svallavle . RT MULLIN ‘
" |
& ;
=
< sl
VSILEETIEAAY N 6 .\
| Subtlepr— . Top of #lap —
SibL Sl :
WOOD SLIDING DOOR METAL SLIDING DOOR
n woed trame i brick veneer wall

door—_—hi

A ’,“"—"”"
Vz"f

gL
b e —mem
|

HEAD THEAD

1

y !
MEETING STILES MEETING 5TILES

e

umt height
Revaht syemung
umt heghb
Rough opening

(Habehed oections are normally
supplied by manvfacturer.)

(0dd |V o unih Meight for mizeonvy opening)

Rezldential sliding alase doors sre
svalisble wibh weod, alvminum, ot
obee! Frames. Wood Frames may be
Yresbed wibh preservsbive, primed
for panting, or clsd m aluminum or
vinyl, Metal framee are svalable

I 3 variety of Biishes, with thermsl
brezke and wegral windproof
mevnting fine.

For sateby, 3!l glazing shovld be of
bempered glass, For energy consetva-
bion, vmibe are avaliavle wibh
msulating glasgs,

liding glzes doors are manviastured
36 sbandard vnibe complebe mbh
oporabing hardware and weabher-
sbripping. Gereen and spersbing
door panelo may be on vhe berior
o extemor.

conavte manvfacburer for abock
1285, required rovgh or magonry
operings, glazing eptions, and
nekaliakion detsils, “




EFOLD!NG AND POCKET SLIDING DOORS & b

S .
E \\ \\\ = i E
? \\ Y = ! :
“\‘D \\ \\ \ E :
an , . = 5 = Concesled
5 - 7 re 3 ! L door stop
% % : D II l" E : : :
EN / ! oL ] ;
4 PN 28 : :
i s 7 .," L ‘: ;
" | 2. panel unipe 3L9, 40,80, 6'0 | Apanel unite
Zj:;u 756" © | Gopanel umbs | Poor spening~  Equal b door wdth
2, alo, 10\0,17' & panel ynib s ; l[-( Ji
% ::YJM i "M ; | —— W
. FOLDING DOORS POCKET SLIDING DOOR
: ":;;:j;:?/nm : <———*ﬂ““ Frash wall L Header
1% L £ - .
' Casing trim may vary : | Overheader support
B S v &
- EES  Fascia bo concesl g | ;:‘;ﬁf c;x:a led by
S i sverhesd brack i e 3
g HEAD 1 : W-h Focket door:
K ol kb= B fold doors: Lol 4 o 125" 1 %"
% o V8% 1Y 1% phek s may e any Yypieal
% » OF wood, metal or infepar door Lype
3 volystyrene
o Witk louvers, or Flush SAI
o raiged panels N Hie" clesrance
by T = N —Rebrackable door pull
5% ] Top and bottom pwet S| Javp m deoor edge
s _§ vo jamp hardware N BW’\
5 T = IR E Caged apening
|94 E
3
g S :
k A -
K gﬁ : Bi-fold doore may :
. i ?
; s | / require 2 vottom pivet i
; = 9 i X
f Tal® i Floor quide=
s ! I3 :
—E S | ; Fimsh flaer : ~ Allow L
= (ﬁﬁkﬂaor‘ [ himah Hoering
. ; ﬁ?:_. > 1 F-—-—-g.‘ul...w“!..,...m
| FlLoog FLoor

Generslized conditions For wosd Frame constrochion are Hustrated, Detalle for holiow mets! doors and
frames ave similar Consuls hardware manufacturer for metallstien dekals,

.




76| GARAGE AND OVERHEAD DOORS

Panel Elvsh Bibked

6-¢', ¢-9" 7o
(Up ¥o 20’ available)

i
i

i
A
‘

W:

8, 910,17 18 o' 2! 0,17 18 8o 10} 15 el 171!

| — —— —
Doore may be of wood, sbesl, aluminum, or fiberglzse. Giazing m panet design may be located

26 desired, In 3ddition to the wizes indicated sbeve, commercial overhead doore can ve vp to
20" ligh and 30’ wide. Consvlt manvfacturer for debails,

G Migh verbizal It for ¥ Albernate brack positione are
i 2ddiionsl clear headroom ohown with daohed lines,

w ; T

SRR i /,<) Inclined brack to
£ 5838 / e run parzliel bo sloping
s =8 / - rook
S 3EY i oot height + 140" Mebor
St} T _J_JC operator
=5 [ e e e S F—
=~a‘~ Lintel a5 l@’ Traek 3 l Low headroom : 7" required
| requred [ /K __________________________ v

'f/ ;. I gpening o ™
1 en i
wi | "lap ?mZT:ﬁ l
2 N or
¥ 4’ 44 5 £ P ;%-_-— .3 L
T £
= et
Ly 4”:-1/%‘_ prl/ a”:ﬁ/}’_ _"IL#*
£ gldereom center support
LS
N Wood jaribe Bheel jsmbe
§
S| * Door widbh  eaval to « Door 16 2" wider than
' finek wsll or masonry finshed opening width,
1 . opening. e Track 16 secvred to
e Track 1 cecuvred o sbeel angles or channsle,
2x weod caging. )
. .

overhead doore may be operated manvally, or
by 2 chain hoist or electrc motor, Chan hoisk
and motor operations may require additional
head, side, and back room.




[ DOOR HARDIWARE.

o
Ae 1
These locstions shovld be Door apens Dogr opens
I verified to sut the vsers’ inward; inwards
= needs in specific sibuations, hinges on hinges on
IR | left raht
1

4, ke far dead iacke'; %M ﬁ EM“‘““‘“““““LE“‘M hand (RH
= S s e+ . St Virection of travel 6 deoumed
3 47 .
= 4 Pveh and pull abehes and / b& from the ovpside n

bush plaves- o Door apens i Door opens
4 & Dot pull g7 push bt ‘ ovbward; svbward;

U sbrike frlockset | - hinges #n hinges oe
ieft ] rght
3 —
= Lefb and reverse (LHRY  Right Mand reverse (RUR)
] w—i%’-. IR The apove deor hand sonventione are vsed
o in specifying door hardwsre qush 35 locksets
and dogers.

RECOMMENDED DOOR HARDWARE LOCATION®

POOR HAND CONVENTIONS

HARDWARE FINISHES

BHMA Uz Fitigh

code N2

GO0 4P Primed for painting (shesl)

o3  UsZ6  Zine piated (sbeet)

@05  Us% Bright brass, clear coabed

606  Us4 Sabin brave, clear cosbed

Gll ug 2 Bright brovze, clear costed

G612 Usiw  s3bin bronze, clear costed

1% Ulob  Oxidized satin vronze, ol rubbed

618 Us  Bright mckel plated, clear costed (brase)
19  Usle  Gabinniskel plated, clear coated (brase)
G622 VB0 Flab biack coated (Yrass, bronze)

52%  uszo  lLight oxidized bright bronze

GZ4  us20A  Dark oxidized sbtakusry brenze

G62% U626 Bright chromium plated (brass, bronze)
G626 U260 Gakin chremwm plated (Yrass, pronze)
628 U628 satwn gluminum, clesr ancdized

G629 U832 Pright stanless obeel

G30 U5320  Sabin ebamnless oteel

cp4 - Black chrome, bright (brass, prenze)
685 - Black chrome, ssbin (brass, brenze)

Builders' Hardware Manufacturers Asseociation (BHMA)
codes are gwven wibh the nearest U5, equivalent,

FINIGH DOOR HARPWARE ngludes:

o Locksets olocke, |sbohes, bolbe,
o Lylinder and stpp worke
o Opersting brm

e Hingeo

o Closere

o Panic hardware

s Push and pull bars 3nd plates

* Kick plates

o Stops snd holders

s Thresholds

» Weabheratripping

o Posr bracke and 4udes

SELECTION FACTORS:

o Function and zase of operabion
o Recessed or syrfsce-moonted installstion
o Material, fimah, texture, and color
o Dursbility in terme of
s Anbicipabed Frequengy of vse
° Posele expasure to westher
ar corrosive conditions,

BASE MATER!ALS nclvae braes, bromze,
sbasl, sbainiess oteel, and slummum.




[ a8] DOOR HINGES

%»-RL + Puth hinges zre narmz!i_y vsed For desre up bo 2¥4" thick 15/16 "
e [T & with weed 2nd hollow metal doore (over 274" thick s 176" i
' l; and frames. They are morviced }
4 % | inte the door edge and jamb so T
-Q%r ks thab anly the knveckle 12 vigible For doore up to 244" Va T
when the door e closed. (over 24" 3p")
Tempigte |
The pin 1n the knuckie may be - C
& removarle (lovoe) or fixed {non- Q
+ 1% riging). Self-locking pine which TEm o e =
s & cannot be removed when the door Check clesrance required I
- & 6 closed ave aleo avalsble for for evrrovnding trim. t
Tk 5eL0P1LY, i
[l ¢ t
Non- bemplate (For wood doors)
HINGE SIZES Widbh 1o determingd by dost $hicknese and clearance required.
Hewght 1o debermined by door widbh and thickness,
poor Yhickness Door widbh  Clearance required  Hinge height  Hinge widbh
34" 50 Wb (cabimet) ko 24" 2’
78" 49 18" (aoreen) te 36" ER
| %5* to 36" 14" 5" 4" 542"
%3/4" to 56“ {il 4ﬁ 4"
26" vw 45" 1! 4g" 4¥z"
Zg/4n be 4‘2" 'H 5” EH
over 42" z" 6" 6" /

hi ]‘+“
+r +
+ B+
7+ .
ul
surface hinges invigible hinge Floor hinge Granty bype pivot
s Ussd where * Hinge 16 compietely « Used wiph mortise o lised wibh double- < uged primarily
mertising of door concesied when door piveb. ot door head 2ching swing doors with cabinet
or jpmb 15 not & closed for dovble- acking (¢q. cafe door) doors
possible door; may be

provided wikh a
closer mechamem

SPECIAL- PURFUSE HINGES




VOOR LOCKSETS

3" tlearance
for Hinges — |

3" min. stie for lever handies
4" wn, stile f2r knobe

Ne bevel required for 126" doore
nBovel Toh" for |34 doors
%Ye4" for 2 14" doors

POOR BEVEL REQAUIREMENTS

Ll
\E—IMm. backset:

] For 3" obiles: thz?
4" atides . 29" (2" max, knob)
4Y4 obiles 1 2%4" (22" max. knob )

o 2" otop

Poor STILE REQUIREMENTS FOR HARDWARE

o @
gl
0 o
W
C Morbise L ook |nteqral Lock cylinder Lock
§ Backset: 22" for 195" doors packssh: 2% far onib lock Backset: 2%3" (standard)
a 27" for | 24" dovrs 24" for inbeqral lock 2%4" (hoavy dvty)
§ + Fits Inte mortise in door edge - Unit lock Fibe into door cubout < Fibs inte holes driied inte
W - Concesled except for face a3t s Inbegral lock fib6 nte door edge and look abile oF door
> edqe, knob ar lever, cylinder and frerise +expenswve snd easy to
3 apersting brm < Combines gecumby advanbages instali
& martise look with economy
of oyfinder leck ‘
i f T
Kok dizmeter: i Projection: .
2" b ¥4 o 1" b 22"
Frojection : P
2Va' g 22" Length =
, /5'/2’* w0 415" 3
Bosp: Py ) =
2t b 334" ﬁ/aé:l&‘- . “ﬁ
= Rovnd or square 27503 Bl
¥ Bocvbeheon wizy be =
N gubsbibuted oo rose -
é Door Knovs Lever Handies Pull Handles ”
< -
W Pugh Flzves /:
) |
. i
) . Z
¥ Refer to manvfacburers’ cataloge for lockeet tunchbione, /
matallation requirements, trim designe, dimensions, and Finshes,




DOOR FANIC HARDWARE AND CLOSERS

L~ Vertical labching
3t head and Hoor

- Min, efile:
2%2" For single doore
2" for double doors

Vertical rode may be
concesled in the ehiles
(134" min) of hollow
metal doors.

i

Exposed verbics! red type

A, S

k="

e

_-Min, deer $hickness:
4" for i bype lotk
134" for morbise lock

~ Normal projeckions 45"
Narrow prejectiont 298"

above Floory 246" min.
and 348" max.

Concealed btype wibh laveral latehing

Py,

DOOR PANIC HARDWARE

Panic hardware 1o 2 door-istching agsembly
that Aisengsqes when yreoovre 1o spphed
on the pueh bar. The push bar shevid extbend
acrose Bt least one-hslf bhe mdth of the
door leat on which b 1w (netalied.

Butlding codes require the vee oF rame
hardware on Fire exit doore n certan
bulding occvpancies, Conavit the
spphicable code tor debsile,

The width, swing, znd lovation of required
fire exibe sre slec reguiated by building
codes zecording Yo use and occvpancy load,
Gee A0

35" normal bar height ¢—Adjust to suik veers’ nesds.

/

/

Clower may e
exposed or
concesled wikh
bhe arme movnted
it the door, over-
head, or m the
Hoor conebruction,

DOOR CLOSERS

Door closere aubomstically close doore
quickly bub quebly throvgh variove types
of hydraviie mechanisme, They help redvce
the shock 2 lame, heavy, or heavily voed
door transmits vpen closing o e Frame,
hardware, and surrevnding wall,

Door slosers are aleo requred on
fire-yated doove theb protect openings
m five- reststant walle, Refer o the
spplicable code for detatls,

Types of installation:

o Farallel arm (hor mimimum projection)
o GoFbit bracked

o FluaH bracket

o Corner pracket (for 180° swing)

s Top jamb (for maximum headroom)




| DOOR THRESHOLDS AND WEATHERSTRIPPING

Threoholds concesl she joints bebween
Hooring materials 2t doorwaye and serve
36 2 weabher barrier 3t exterior sille,

o Thrasholde have recessed vndersides Lo
fit onugly a4simat the flaoring or sill,

o When installed 3t exterior sills, Jont
se3lant 16 vsed for 3 bight sesl,

o Metal thresholde may ve sast oy
covered wikh 2bragive materisl o
provide 2 non-slip surface. -

Weatherstripping of exterior dooro
reduces air infiltration and the
resulbing heating and cocling lose,
1% can sloo prevent dvet and wind-
iown rain from penebrating a
buillding’s mberor,

o Weatherabripping may ve fastened
to the door edqe or face, or 4o the
door Frame and bireshold.

o The wedbhersbripping material
shevld ve durable under exbended
yee, hon- corresive, and repiacesble.

o Basit bypes of weskherobripping
include:
eMetsl spring-tensined shrip
oF alummum, brenze, or ebainiess
or gaivamzed steel
o Vinyt or neoprene 4askets
s Sponde plaetic or rubver sbrips
o Waoven pile abrips

o Weabherstripping 1o otben svpplisd
by the manufactvrer o :
o Gliding 4isse doors
o Glase entrance doere
o Revalving dosre
> Garage and overhead doors

Qs ) Weed: Hardwood grade
| Varies | for maximum wesr
¥ kl
EYRRVL TR
Ve 14" Plais Prase
Tt ] o
T 1 num
9/&!I. g/ # 5 u
b7 bd: St
Y Aluminum
I i BPronze
Lock or Lock mide Lock or Lock or
hinde o1de only hinae side hinge a1de
Metsl gpring  Inberlocking Gponge rvver  Appled
shrp mebs strp or plaskic vinyl gasket

WEATHERSTRIPPING DOOR JAMBS [ Door heads sumiliar)

Yz max, far handicapped 36&6‘.’96—————-—1

| I— , ‘ "
NN N
Metal apring Neoprene in Neoprene spylicd
strip door 2dge Yo both doore

WEATHERSTRIFFING MEETING STLED

Vinyl qasket Neoprerie Jaeket Applied sweep

vmper abrip inFeriocking

J-hask
WEATHERSTRIPPING DOOR THRESHOLDS

Vinyl inaert




.22 | WINDOW TYPES BY OPERATION

ventilabion

o Consiebe of 3 trame and stabuwnary 236h,

« When veed n conyuction with operavle
windew vnits, Yhickness of 6a6h ohovld
spproximate crose-settional dwnension
operating oagh,

s Operating 634k 16 aide-hinged, veuslly
awinging ovbward.

o Fair of 634h may close on each obher or o 2
vertizal mollion.

» Able 4o direct venbistion,

CASEMENT 100 %

o Simiiar o casement windows but hmged
3t bop (awring) or botbom (hopper),

o May be sbacked verbically with s3oh closing o
each obher or on meebing stiles.

» Able to direct ventizbion.

\00 % s Awning windowe ofter a degree of vain protection,

« May conoiot oF 2 vash of which one shides
horizonbally (56 % ventilabion), er oF 5 vash
o which the middle 1o fixed while the sbher
twe shide (6o % venkilation)
By~ 6.6 %

SLIDING

o Sash move verbically and gre held i the
desired pomtion by Friction Ht agamet the
 window frame or by varwvé bazlancing devices,
s Gingle-hung windews sre &imilar bvt one

5360 1 Fixed,

DOUBLE - HUNG %_a%'

« Similar n principle to awning windows
Blade materizl may be transparent,
franslvcent, or spsque.

s Difficlt fo weatherstrip effectively; vsed
primarily n warm climates for venbilabion,

JALOUSIE 100 %

o Fivsbing saohes vsually remain cloged in
air-condibioned buildings, and sre apened
only when needed for clesning, mainbensnce,
and emergency ventilatien,

PIVOTING (100%)




[ WINDOW ELEMENTS

WINPOW FRAMES

Wood windew trames: See 7.24

e Kiln-dried, clear, straight grain

s Facbory-trested wikh water-
vepellant presorvative

s Primed for poinking or ¢lad
with vinyl or slummum

Metal window frames: See 7.26

o Aluminum n 2 variety >,
of anodized Fimshes .

+ Gheel may ve qalvanized. -~
andfor bonderized -

.'\" t\
‘Murﬂyn.
1 Bar

a9 “Q
b1de caning ~—s Bl

¢ Exberior Gasin
Nob aiwaye Bobbem
vsed, rail

SASH AND GLAZING
The 526k frames Lhe 4lses and forme ke spersting

vary of 3 window vnit, ibe section f?&ﬁ{é varies with
materisl, manufachurer, and fype of speration,

Single glazing oFfers litkle resistance to heat fow.
For 3 reaconsble thermsl vesisvance valve (R),
dovble glazing or 2 geparste otyrm 1o redyired.
Using glase with 2 reflective costing or bripie
glazing 16 an opbion F 3 higner R-valve 1o required.

Jugk 30 1mporkant 26 3 windows 1nevlsbing valve
16 Wbe weathorbightness, Opersting 2a4h éqwuld
Have continuovs weatherobripping, The joint

 bebween the windew frame and the surrovnding
wall shovid be zealed, and have 3 windbresk builp
ke the Aetal.

—Head casing

[ Side ca49ing

| Caging Trim

lh

Stool

Apren

/
7

Sereen Unib

May ke on interior or
exterior, dependmg
windew cpsration.

Wall dpening
Congvlb manvfactorer for reqnred
masonry or framed rovgh spening.
Space 16 required sk top, bokbem, and
sides to gllow for leveling F windew

v,

CoPE REAUIREMENTS

In selecking s window unit review the
borlding code requirementeo for:

o Natursl light and ventilabion o7 haintable
spaces,

o Reslotance vo wind loads

e Thermal nsuiation vaive o the window
agsembly

o Clear opening of any window that serves
3% an emerqency exib fsr 3 residentisl
sleeping opace. -




7 .24

WOOD WINDOWS

Windew

; : manyfacturers
after varigve
compinations
0% poth fixed
and venbing
urite.

Sorpetursl
mullions wovld
reduce apan of
header,

| i L—-Mullion

l Transsm

| AN N ey

Fixed over vent uvnibe

.
~Remmbrreement
required when
4 windowe meeb
@ 3 common
corner

Grovped

Crrgular or

/"/\"\
,,M/ brapezoidsl
7 ™

special shapes

myw: 45 or 60°

Bay windowe

Flaghing; i
~furn up Z‘Q : \§
Drip cap T

A

TN Weader sized fo span

window opening

Yz b " ehum ppace;
£l with insviakien
———Jsmb extensime are vsed bo

sdavt the window umt o
varying wall thicknesses

T Form o interior casing #rim

may vary

HEAD
yat ko gt -1
shim épace N
T . X
| /A
i 2 i b
§ H ™
2R
= 5
t JAMB
oy
=
3 §
N
FaliE™
£ E
s =
8 Y e
E g o f
PR ;
o % o :
= =3 & ;
v o= O b
B
f
$
N S
"

ZX & STUD WALL

Ingvlate stum space

Mounting fin serves ae
windpreak

Weabherstripping may be
ietalicd in frame, 4ask,
or poth,

Coenevlt manvfacturer
for these dimensizns,

e GLrEER ML 3y Pe an

mberier o exterist 51de
deperding on window operation

Window may have emsle alazing
with zn 2ddibionsl dovile or
triple glazing paned,

or

b Alazed wikh vesled

inavlating ¢lass ; see 12.12

4" sl space

el
Awron

Inbemar wall fimeh




Exberior f_ Flaahing B i ‘ Furred
wall fimen N suterar
Elaohing o M wall finish TS
| over deipcap - ) NG
2D J‘ ] %zliﬁnts R l sealant — 0 ——
T i i ‘ Z
S ' i L Lo Exberior trim
™ P
= . 1 , Lt
HEA
. “‘\ - Untk may be
\ e ingtaited wh 5%
Side c241h9 ERS 3 mounting fin : X
o nberior sealant ] 1;;? m{:.ermr‘* ' Zy
frim may N urr'm‘@ R it
e smikted : F it ’ wesd locking L
L. for some w.i; 13158 LM wighin mzsonry | ' {
 wall Fimohes Ave peming. JAMB
ii;h,/ Transem i
Simiar ke
Weatherstrp narvew myllion
wng NARROW f_\AULLiON % © CHECK RaAlL TRANSOM
= N _
%.% 5 These window section detsils illustrate fypicsl
S g2 mnstallsbions i different types of walls, The
33 VY profile and dimensions of the windew frame
O E = and 5260 vary from manvfachurer Yo manufac-
. - turer, Esch manufackvrer, however, yevaily
STRUCTURAL MULLION hao large-scsle (V2" or 3'=21-0) detsile that
T can be veed tw work ovt spscific window
4 inatallabions,
Woed st
abeel post b
euppart/
- s |
o i ; : P
5 | | e
j sed zﬂtz : \\ﬂ’\«ﬁg
4 ? 61} gvernsngs | N
3 w0 form drip ! Brick
; ! Tl R NN
I Ffaeh;ngj 3 [
oLl Cenl SILL
Z2x4 9TUD WALL BRICK VENEER WALL 2" MASONRY WALL

W&?@W%ﬁm&;&g&%ﬁ&" &




26 | METAL WINDOWS

IS AN
\ Ty 1 Weatherabripy ing
RO weabheratripping
WOOD FRAMES ALUMINUM FRAMES GTEEL FRAMES
Wood 1o 2 fawly qoed vhermal Alumium frames ehould have steel frame and sash sechions
insulater. The gize of the sash 2 plastic or synthebic rubber are mere rigid than aluminum
section depende on the fype thermal bresk to mbermpt the sections and are vsually thinmer
and thicknese vsed, How oF heat trom the warm fo m profile.

the ool aide.

Rawm drips ave required tor
windewe that zre Flysh with
the exterigr wall and for

traneom bare or hartzantz!//
mullions,

0% N\

.

Metsl window frames
wpually have fine bhat serve
36 3 windvreak for the jont
vetween the wiidow untt
and the wall, The Fing may
Moe e used for attaching the
trame to the svpporting T r‘t—;[».l
SRS I

struchore,

Rough or masonry opening

Windeow unib -

The hezd, jamb, and sill sechions T
are vevdlly similar in profile. Head |
and oill cections, howsver, may WLy
nave nbeara raw drips, (.

o
Z
v

T

| =
m =

i BiLL
WOUD STUD WALL BRICK VENEER WALL
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)

Shown on vins and vhe preceding psge are generalized
condibions For the inotallation of m(xz;sl windewe in
different types of wallg. Since the frame and 224h
sechions vary qresbly from ong manvfachurer b0 the
nexb, refer o the manvkackurer’s libersture for

« Large- ocale detalls of frame and sash

o Mebhode of stvachment

o Rovgh or masanry spenings reduired

« Allay, weight, and thickness of sections

* Fimoheo avallable

- Glazing methed and optione

o Thermal performance of window dssembly

some manvfactorers sffer steck sizes while sthers
only de custom work.

PN .
Py PR
> /A il m
| # RN ]
—A ol Frame may [
ve necesssry to i
abbach vhe window =
The depbh of the frame frame to the wall
within bne wail may vary
HEAD HEAD
e. [ ‘a
Fin frame l i T
|
NI I O | B
JAMB HORIZ, MULLION
| S ;;/":.%;B T m@wmd{:a ?,, . S ——
§ (1 westherproot jointe i
| bebween the window Al
frame and the wall. tl
\ "
L Sy
. .A . -
MASONEY WALL CONCRETE WALL STRUCTURAL STEEL
:
S,




= 28] CURTAIN WALLS

A curbain wall e 3 nonbesring exterior
entlosure which 16 supported by 2 building's
structural eteel or concrete frame. The wall
may congisk of pressoembiod paneio or 2 mebal
framework which can hald elbher glass or opaque
unibs. Gee 7.30 for an svbime oF these curtan
wall types and materials,

While simple i theory, cvriam wall
conwtruchion 15 complex and requires
careful development, testmg, and erection,
Close coordinzbion 16 3l6o required between
the archibect, engineer, contracter, and 2
fabricator whe 1o experienced in ovrtamn
wall conetruction,

For more detaled infermation, refer to

$he Aluminum Cortain Wall Design Guide Manval
published by the American Archibectural Manvtactorers
Associabion, Pes Flaines, lllinais,

weavsasrs
SEFENERIRE],

For accesoibiliby, top
anchoraqes are best.

3-way adetsbility 1%
Aesirable for the connetbions
te compensave for the
tolerances permibied n

the bui

Angles wibh slobbed holes for
sdpekment ; bhey may be
welded taber of 2 Fixed

contiection & re‘imrm,

HANS L L
iy L
e Z LR
e 4 SR
‘? o

Maliesble cagt ron (neert that
Becepbs an sekew head Wit for
vertical aduetment

S

Some connections between the cvrbam wall and
the building sbructvre are fued to resist losde
svplied from any direction, Obhers are movavle
and are decigned te resieb only Iatersl wind
loads. Thewe movable jpinbe accommod ate the
differential movement petween the wall and
building frame, Differential movement can
ocovr becavee of the building frame deflecting
vnder loading or the curtam wall reacting to
thermal stresses and thanges 1n Yemperature.

5lab edge andle

ANCHORAGES




L . PP i ey

As with sther exterior walle, 2 curtain wall must
ve sble to witheband the bolloving elemente:

TEMPERATURE ,

FIRE.........

Rain can coilect sn the wall surisce
and be wind-deiven under presevre
bhrovgh bhe amsllest speninge,
Water vaper that condenses snd
collecte within vhe wall must be
drained o the svbsde.

Wind can creste bobh positive and
neqative pressure on 3 wall, depending
m ite direction and the ahape and
reight of the building.

The wall mvst be sble 4o bransfer any
wind loads 4o the building frame
withaut deflecting boo much,
Wind-indvced movement s the wall
shovld e auticipated i the design
of ths Jombs and connections,

Brightnese and glare shovld ke
convrolled wikh shading devices or
the use of reflective or tinbed glzes,
The oun’s ulbravislet raye can 3lee
cavse deteptoration of Jomt and
qlazing materizle and fading of
iberior furnichings,

Pally 2nd 2casonsl variabione cavee
expanaion ind conbraciion of 2 walls
material, copecially motals,

Joinbo and ecalanbe must ke able bo
withotand the movement caveed by
thermal sbresses,

Heat How shovid be controlled by
insvisbing opadue panels, voing
insulatbing glsss, and ncorporating
bhermal breske inke mebal frames,

Any deflection av deformabion o+
the building frame under loading

shevid not be transferred bo the wall,

Geismic forces require the vse
enerqy- dvsorbing connections.

A hrestopping matemal must be
mebslled at each Floor within
colomn covers and petween the
wall and the flosr cdqe.

Building codes sleo specily the
Fireresistance vequirements for
the wall boeif,

BASIC FUNCTIONS

Pressore Aifferential between made and svtaide
can cavse waber o lesk thravah oven the omallzset
spenings 10 wall joinbs. Preseure- equalization
deaign can sigmticantly redvee thie cavse of
water lesksqe. b requiree three elements 4o ve
present

@ An exberor vrain ecreen that debers water
venetration,

(@) A corfined air space bhat mugh be connected
to the exteror oo that 1be pressure 12
maintained equal 2 the svbslds presoure.

(@) A continvove (nboror air and vapsr barrior
that seals the ar space,

T

+
it
7

L L T T L e (O,

skryetural wall cavable
of withotanding wind
esayres,

i

-
et b s Lo

oy
HEEEARENERENERN RS

MENRENE
N EENEREEEEE

Prokected ;;' f4\?zf'tmar3./ gesl
aperings E

Iraulstion

A L A
I |

A iy

L L L L L P

Air apace ohovid be ceqmented inbe relstively
stnall areae with few opemings, and be able to
Araw any water bhat enbere b0 the cvbside,
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AFPPLICATION IN METAL CURTAIN WALL

PRESSURE - EQUALIZATION DESIGN




30 CURTAIN WALL TYPES

- | Curtzin walls can fireb be cateaorized
% according te bheir method of 306embiy.

= Mulhon O BTICK BYSTEM

l——Vig108 4l266 (instalied The sbick sysbem 10 ascembled pioce by
H frem mside) piece. b ofters relstwely low shipping and
H nanditng coste and can be adjeted more
b ,% readily than the obher gystems to on-sibe
LTt AT wWindow 41l! nditiene,
é,;’(()' ] tndow 41 cond)

Bobtem rail
Insulated spandrel ynit

\

O UNIT AND MULLION 3YSTEM

e == in bhe system, mullione are instslled first.
I I 1 or 7 ebory high Pre-assembied panel vnibe are then lowered
] BN ClH mullions into piace behind the mullions, The panel
vnibs may be Full- sbory height, pre-glazed or
1l presseembled unglszed, or may be separate vision 41266 and
wall pmike spandrel umbe, 6hnppm? bulk 16 gresber
bhan wibh the stick gysbem, but lese Tield
labor and erection $ime 12 required.

O PANEL SYSBTEM

Panel gysbems conamet enbirdly o large wall
unibe, which may be eibher pre- asoembled
framed vmts or homopeneovs panele. The
wall unibe may be one, two, or three otories
in height, and may be preglazed o glazed
after installation. Panel aystoms otfer
controlied shop assembly and rapid erection,
bvb are bulky te ohip and handle.

Kszll panéle: Curbain systems can sleo be claesified
L Presesembled according to whether they are:
frame unik ® Cusbom- designed specifically for 2 projest.
Brick- 5,26 ® Asgembled with parbe and detals which
Gtone- 5,36 are sbandardized by the manvfacturer

Frecast conorete - 545 ® Composed of preformed aheet metal pansis,

typieally for imdvetrial-type puildings.




[C‘UKTNN WALLS: petalL conpimions

Continuove te—~Inner wall Upper mullion slips

pepimeter angle —— W/ vapor down over splice wf
I parmer o Fixed sbhachment
i Anchor angles = 0 that it 16 Free

7 I T R ———

ﬁ Mulhon splice "] '
; . Lower mullion i
. I . AN tixed to anchor

angle or been |

Inguated panel BRI

with spandrel glase ————> Fireproofing

for sbesl beam

7

3 ?tr&ebappmg % requived between the
§ s well and the edae of each Floor slab, It
i Horizontsl rails sre bi% must be secured te the structure and
; provided w/ weey = j[: may conaigt oF

3 holes tor drainzge. i o wineral wook safing

_+ 4ateel plabe and qrovk

] o metal iabh and plaster.

ingulating 4Ize¢—»é

Mebal framee should
have thermal bresks-.

Ingp-on Lovers
e peed Lo
concedl the

ner frame L b ,
and it R Sl E
2fibzahmmt¢f. ,,,,,,, b Ul e

panels may ve held

Glase and sl atima /'
in place wy presqure bare

or . -
W/ lockatirp Shp jomnbs allow T ———
gaskebs, verticsl and

(Bee 7.3%) herizontal

movemeant n

the wall glane EF:I@
to oseur / 7T
. A

These metal and ylase cortan wall details ustrate
bypical condibions only, When vaing sbandard fabricabed
wall systems, there 16 no reed for axtensive dekziling
except when componente are modified, Things to nobe

melvde:
o verall wall pattern
s Type of glazing -

o Type, 4ize, snd locstim of any opersvle windows
s Type and fimoh of mfill panzis
e Perimeber, corner, nd anchorage condibions,

The requived cize, sbrength, snd

shiffrneos of the frame are debermined
by the loads the frame must carry —

primarily laberal wind loade snd

relatively lyht verbical losde. Conavit
the manufacturer for the sbrvetural
(6 alazina snd

capacity of the wal
rzmmﬁ.
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M o3 | CURTAIN WALLS ¢ petai conprmions

Unib or tramed Metsl gravel
panel gysrems obop and fa01a —ofl SN
uee oplit mullions Strvcburs!
which ml‘:arm}k.f\ stael support —
Ej"‘m"g Gealant
AL il

Bondes mekal

inside and ovteide panel ——— | ]

Joint cevers are voed

# the oplt mullion | S |
conawtes o channel if mﬁ
shaves, H1] )
R inberlocking ede jointe
Gpscer ganket Mullion
’P\ veintorcement, \ N Seslant
struetural silicone ‘ ) \
sealant —————___ 1| | P
gilvcone weabhoross! - -
W/ seslant backing ineuisbed Bonded metal @;D
o giase ' and ovber urebhane cores, | IRL 7T
sheet metal ‘ &gg
S facnge sand- 3
- g e o e wiching 2 : i
Insvlating panele i~ Inoulabing core i:ﬁ'{;‘;” guter sheeh Inner sheet
may have” 2 facing of: 0 may be: ' Pepbh of ribe or
o Aluminum o Fiberglase fﬁiﬁabﬁi{:hwzmr;n” EEEE
o Gbainless obeel o Cellutar 4laes o+ 3"&“'3&‘,_ i
= Porcelain enameled B o Foamed plashic i — i
HE e —~Sbeel
thekal =E§ e Fﬂfy’&‘bhjl’&”f/ wmw bﬁ‘?& anale
& Seramic bile n 2 i Gub-qirt o 1
vizobic matmx o closure & 1]
° Opaque Ginbed glaeé_J 34 im&i:am/
b #

* gypuchural oliconé sesiant 15 5 glazing Inevlsted and ponded metal vanele are vsed primarily
system hat tranefers wind and obher loade to tlad indvstrisl-bype buildings, They may have facinge
From the glawe b0 the metal corbaim wall of ancdized alominum or sbeel with porcelom, vinyl,
frame withovt mechanical fastenings, The acrylic, or enamel finshes, The panele apsn verticslly
structursl sealant must ve compatible with between horizontsl sbeel airte spaced 8' ko 24!
both the glase vnite anc the mekal frame, apart, depending m the fype of panel veed. Consvlt
The design shovid aliow wr casy mantenance manvtacturer for sizes, spans, thermal ratingas,
and replacement of proken glass unibs, and metalisbin detals,

Factory- glazing s preferred tor vebter qualit
conbrol, Consult manvfacturer for dctzn{?&. 4




with 2 resilient glazing material,

There should ke ne direct contact bebween
she qiase and the perimeter frame,

The perimeter frame ioelf musb support
she glass 34zinet wind pressure or avction,
and ve streng ensugh that structural
movements and thermal stresses are not
transterred e the glase,

GLAZING MATERIALS

amall lighbs may ve giazed uaing glazier’s
points and 2 glazing compsund, or for wood
frames, 2 Wood shop, Larqe lighte (more than
% #F In 3rea) may be glazed wibh:

(D) Preformed potyl or wolyisobubylene bape

(&) Compression 4a5kets of nesprene o slicone

(@) lLiqud mah-range sealant of silicone or
polyurethane

[

|

(A) Face clearance

et ——3~_(B) Bibeo ar edae cover
=C) Edge closrance

BITE, EPGE, AND FACE CLEARANCES

g
[ GLAZING SYSTEMS 755
The dlazing system should allow the glase o = - Limib detlection bo V175 of span
umb to float 1n ke spemng and be cushioned ! R

[1— 2 nesprene or silicone setting blocks
per vangly, should be 3¢ wide 32 glase
bhickness and ot per 5.F of 4lase
area in lengbh (4"min); locate s
quarter ponts,

/s " clearance

Edge blocks to Limit |abaral movement
o glass; 4" long min.

Weep holee in giazing pocket

Weep holeo
Dry Glazing

Heel besd (z.;r se3l)

Wet Glazing Wet/pry Glazing

@lzes Tyre @ ©
Shesk glaes 56| Vie" " "
ve| V" 4" p®
Plabe glase R L
; gyau 3/'6 # %@il 5/|@"
¥ Yol | 1fat 7' Bpt
f lnsulabing glass | V2" | V3" ve! Ve
g Bpil /pt Ve B | /0“
3 ﬂ}/‘}" a/leli E/ZII F/’q—“
i il g/!éli VZ it 1/1/4 i

5 Hest-strengihened and bempered glass mey

: require addimsi face clearance,

LICRSTRIP GASKETS

Sbructural qaeketes are preformed of neo-
prene or obher elzetomeric material. They

] require smooth contact surfaces znd 2

g frame or opening with exatting dimensional
E volerances and trve plane slgnment, The
Alaes must be supporbed on at lezst two
sides by the frame ov a2 osupprried gasket,

required
e i '_F'l;a‘f:ro redlet
Realet Twe Gzskeb

M. type Gaskeb

IL~Bebting otrp
@ zill (nat
over weeps) E

Vo or lews sdge
clearavice on 3t sides

Weephsles

N

Insulabing glaee
reaviree coencentrio
qaeket channels of
e.%uzi width.

FRY

!
o
I
!

Mullign svpperted
qasket for mulbiple
or dvided spenings




ool | OKYLIGHTS

Perme

S4usre dome

Skylight

frame

Roof

H a5hirg iy
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Pevble glazing ie recommended for
energy congervation and o redvie /
condeneztbion. - /

oversble rook windows are
okyhqhte thab eibher piveb of
owing gpen for ventilation,

Skylightis provide daylight for mberisr epaces
from 2beve. Thie dsyiighting can be in vlace oF or
1 2ddiion o normal daylighbing from windows,
caretul considerstion shovld be pad bo the
conbral oF prightness and glare, which ma
require the vee of lovvers, ahades, o retiector
panels, Horizontal and sovkh-facing ekyiiahte
3l60 1cresse sdlar hest gan wm the winter, but
In the oummet, shading may again ke required
to prevent excessive hesb gamn.

okyliahbe require 3 framed root spening with
a curb sk lesst 4" hiah, Thie curl may be job-
btk or be an nteqral yart of bhe okylight vnit,
The skylight unib 1boelf must ve able to carry
the normal roof lsads..

okylighte sre avalable as presssembied vnibs,
complebe with 2 wood or mebal frame, glazing,
and Flashing, i abock eizee and ohapes, (See
vebration abeve.,)

The glazing may be of plastic (acrylic or
palycarponzbe) or of glaes. Pulding codes
vually require the vee of wire, laminated,
or bempered glase, and Lt the opscing sf
bhew supyorte bo:

o Flab wired glzoe - 26"

o Corrugsbed wire glase - 60"
> Laminsbed glass - 4b"

o Tempered glase - 72"

The minimum slove for Flat or corrvgsted
plactic okylights & 42, Flastic domes shovld

riee st lesct 10% oF the span or 3t lesst B4
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g mm e s s

\_gbructural tube rafbers >

ENP WALL AND RAFTER

[ BKYLIGHT DETAILS 735
s e - 2! pun, f cant \\:‘\\\
T 5; - Alumimum ner lining < strip 19 used PR
& g% 1 ~Aluminum ovber curb ; RESEESAT rosbed
= E 1
o 1" rpd insulstion S Tr&zf?ﬁi £ 2 2x plate
5 2 _E Zx sur £ <
=2 :% 4" voot flange “ ! % cang abrip
ry : EEE— | an AL |
“Zx& mun. q L Interor fingh Sy,
Aluminum Weod Concrebe.
CURE TYFED
Vouble glazing
\ Neoprene or vinyl gasket -
RN gxtrvded aluminum _ =
. retainieg Frame l Extruded ,
: \ l} ?lum munlkcur'
1 rame wi
\\ ' . Stainless steel screws ; condenssbe
\\ Mebai riashing Weep holea for dranage ; \QU%“‘
N . —\_//’ Sealant
K 3 /
SN W' Flashing space - / N—gtamless sheel
\ m— o T W W7 o o 1o U s Bogrbogs Ny~ ity Q&F&W
N TYPICAL CURD DETAIL
' \ | % Smgle or dovele
NN 4lazing
Cont. vidge plabe
RIDGE AT GHED Condenswabe qubber
' Expruded /Extrudr}c{ alvminum
Metat flaghing dum, cop \ retatning angle
(a‘mm cap Neaprens gfaﬁl}f@ ébmp
Neoprene and setting blocke

Weep holes

Extruded alum. curk

j::;ﬂfrum Closure channel
wall Metal flashing

SllL JR EAVE




SUNSPACES

Thermal msss
for neat storage -

Operzble windows
for ventiiation

* okylight umt@.;%/;

orifies
fram ~

s Window Uit

Door pmte

mebel flashing
® r"z‘kez.w

X2 woed o

2% wde alvm, batten
fastened w sbainiess

cteel screws

Butyl glaziers

L.

ND WALL

b

RAFTER

A sunspace can be 3 solarim adeining
snobher living space sv be 2n sbtachea
greenhovee. I 16 often veed in passive
solar Aesign in conpunction with 2 thermal
mase of masonry, rosk, or concrebe to store
bhe solar hest qain, Pecavee of the poss-
biliby of overheating, proviston shovld be
made for shading and ventilation with
operavle windowe and, 1t necessary, an
exhavst fan,

Sunopaccs and greenhovoes are avellable
36 manufzctured systems with weod or
metsl frames, compiete with glzzing,
flashing, and accessories auch a6 shades,
vlinde, and exhavet fans, A eunspsce

can glso be consbructed with ebandard
window, deor, and akylight unibs eupporbed
by 2 sbud and rafter or 2 post 2nd beam
structursl frame,

Mebal flashina

seziant

I* bempered, sesled
mevlating glagee ~
1

Rebzining /
tlipe —

bape——" 5
Siligone
Nesprene seslant 7x ledger
setting
viscks gatbers
Metal
tlashing '

EAYE

RIDGE & SHED
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MOISTURE &
THELRMAL PROTECTION

Roofing materisle provide vhe water-resistant covering for a root system.
They range in form from virbually contimusus, impervicus membranes 4o
fabrics of W&rlngmg or inberlocking pieces oF materizl. The type of
fimsh roofing that may be used depends on the form sf the roof
strusture, the roof pivch, and the sppearance desired. While a sloping
roof sasily sheds water, a flat roof must depend on 2 continuess water-
proof membrane to contain the water while b drame or evaporates,

A flat roof (and any well-insulabed sloped roof capable of retaining show)
should therefore e designad to support 3 greater lve load than 2
moderately or high-pikchied roof. dd:éwna? factore to consider m the
selection of 4 rosfing material mclude metailation and mamtenance
requirements, durabality, degree of wind and fire resistance required,
and the roofing’s color, Yexture, and patbern,

Flaghing 15 required along roof edges, where rosfe change slope or sbub
verbical” planes, and where roofs are’ penstrated by chimneys, vent
pipes, and okylights, Flashing matemals must be istalled Lo prevent
leskage of water inbo the roof conotruction and eventually the inbermor
of a bullding. Exterior walle must also be flashed where “leakage mght
occur— 3t door and window openinge and along jonts where materisle
meet in the wall plane,

A waberproot membrane, fabrie, or costing must be applied to those
tloore and walle below grade where water fnay be present in sufficient
abeianﬁj{:y or under aufficient pressure Yo cavse leakage into 2 bulding’s
interior.

Moisture 1 normally present i 2 puldings interior in the form of water
vapor. When thie waber vapor reaches a ourface cosled by heat loee to the
cold oubside 3 condensation may ocour. Thie condensstion may be visiVle,
35 on 3n unineviabed window pane, or & can collect m concealed roof, wall, or
floor spaces, Means oF combating condensation nclude the correct place-
ment of inovlation and vaper barriers, and the ventilation of concealed
spaces ouch a6 atbics and crawl spaces,

Building materials expand and cortract due to variztions within the
normal” bemperatore rande, 26 well 28 exposure to oslar radiation and
wind, T2 allow for thie movement and help relieve the stresses caveed
vy 3 materials expansion and conbraction, expansion jointe should e
flexible, weatherbight, durable, and correctly placed 4o be effective.

Potertial heat loss or qain Shrovah 2 buildings exberur enclosure 1w 3t
important factor when estimating the amoynt o mechanesl equipment
and enerqy required Yo mantain the desired level of environmental
comfort in a Yullding’s interior The proper selection of uilding
materials, the correct construction and msvlztion of 3 bulding’e
enclosvre and the orentation o 3 building on it5 aibe are the basic
means of conbrolling heat o5 and gam,

O
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$.9| FLAT ROOF ASSEMBLIES

pememem———(1) The WEAR COURGE proteste the rosfing from

mechanical abrasion. It may ve provided by
puith-up rosting aagreqste, vallast agqreqate,
CONVENTIONAL FLAT ROOFING SYSTEM or plaza Aeck pavers,

(2) The DRAINAGE LAYER. permibe bhe free fow #
S Sean water b2 Bhe reok drawms. It may coneiet of the
B sgareaste layer m & bvilbup resfing oystem, the
SREEEENR DTSR R ballast layer n 2 loosg-12id single-ply rosfing

B AT S sysbem, the surface o 2 fully adhered single-ply
PO O A torf, or the drainage fabric or epace under the
IETUIPETS S pavers w3 plaza deck gysbem.
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The: ROOFING MEMBRANE 16 the Wﬁﬁar}?m’?mg
layer of ¥he roof, It ohovld be sloped V4 " per
foot b0 trongport etermwaber to the root drains,
Twe majer membrane gyetems are:

o Bullbvp roofing systems
o Gingle-ply roofing gysteme

A VAPOR BARRIER reduces bhe diffusion of THERMAL INGULATION provides the required
- moiekure Inbo Yhe inavisbon layer of the roefing resiobance to heat Tiow throvgh the roof
sevembly, 1 ahovld e installed when the aversge sosembly. 1t 6 uovslly insballed under the 3
ovbdoor tempersture in Janvary 1o below 40°F rosting membrane in the form of 2 hghbweight
and the winber, inberior relative hvmdity 14 concrete Fill or rigid noviztion panele. RKigd
45 % or grester st GB°F. The batrier may ve in ineulatbion should be installed n 3t least bwo
bhe Form of sophalt. satvrated recfing felt or 2 etaggered layers fo mumize hesb lose throvgh
proprigtary materizl of low permesnce. Yhe ointe, The first layer shovid be mechanically
fachened to reciot wind vplifbs the upper layers

When 2 vapor barrier w present, vhe inovlation sre tully adhered with heb steep aophalt, When
layer may have bo ke vented bo allow vapor pressure maid plastic foam neuvlation { pelyurethare,
to escope from between the vaper barnier and polystyrene, or polyiwacyanurate) o vsed, the
the rosfing memprane. Yop layer shovld ke peribe ov gypoum board te

provide 2 shsble underlayment “for the revfing
membrane and to comply with code requirements,

o FPROTECTED MEMPRANE

@ @;@ ®® GYSTEM

[N R
Le f kL

rne}

Thermal insviatien can, \n eome cases, be
placed ynder $he roof deck or over bhe
roofing membrane. Sec drawing bo the left.
in this inverbed sysbem, the imsulation layer
provecte bhe roofing memprane from sunlight
and bemperature extremes, bt not from
almost continval dampness, Mowbure- resiobant
polystyrenc 16 required for the ingulating layer.

An AR PARRIER can help prevent moist ndoor  (7) The RODF DECK mvst ve otiff enough to

air Trom penetrsting the roof aseembly. It must maintain the desired glope under expected

be airbight snd rigid enovgh be withstand wind leading conditions, and be smooth, clesn, 2nd

pressure 35 well 26 pressure from below. dry enovgh for the rigid meviation or rootng
wembrane bo adhere properly. Gee tabie o

Both vapor and air barriere ahovld be continvovs, next page for roef deck ypes, Large roof aress

eaied st 21l roof penetrations, and hied mto the May require expansion jointe or area dwiders,

wall agsembly srovnd the perimeter of the roef. For these and obner FLASHING DETALS,

seL B.15,




[ BUILT-UP_ROOFING SYSTEMS -

Roef deck
(Bee table below)

N\

Yapor barrier
(f required)

hermal insulztion
m at lesst two
ptagqered |ayers

Base sheet
#F glags hiber (2" |2p)

srane Pase felb (4" |ap)

Plyaheets
of fiberglass, sophalt saturated
felt, or coal bar satursted foit
vlaced with kot steep asphalt
or coal tar hitumen,——

Wear course of :
gravel, 2134, or whibe
marbie chips 21de in
stiffening membrane and
resigbing wind blowoff,

éurfzcm@ bitumen s<”
of coal tar or -7

Va2

L
Min. recommended slope

Max, elope for agdreqsbe surfaces

&
93/2

Max, #lope for emooth surface reste

Fer alopes aver L1z,
lay plies yarsllel bo
slope and back nal

Yo prevent slippage;
provide ron-nalable
Aecks with treated
weed nailere Far back
nailing.

Felb gverisp for 2 ply rosfing: 10
3 ply roofing: 249"

4 ply roofing i 274"

TYPES OF ROOF DELKS
OR GUBSTRATES

Consvit rofing manvfacburer fpr.

o Approved types of deck, imsvlsbion, snd taeteninge

o installabion deballe, and vapor barvier fvenbing pequirements

o Underwriberd Laberatores (UL) Five-Hazard Classifization of the
roofing acsembly.

---------------------

..........................

Structursl Wood-Fiber Deck

Povred concrebe ... ...

Precast Concrebe

...............

Lightweight insulating Concrete. .

. Ghould e well- cured, dry, frost-free, smasth, and sloped vo drain.

2Z g2uge min.; code may requive overlzyment of perlibe or qypeum bd.

Mir. i nominsl bhicknese; of well- seasoned lvmber; tongue 2nd
grooved or oplined; cover Knotholes and large cracks wibh sheet metal.

Min, /2" bhiek; face phes perpendisvlar to supporte apaced ns more
than 24" 0.0, fonque and groove jonbs ar blocking under jonts,

Must be dense enpugh to hold mechanical Fastensrs,

All jonte shovld e grovted; any vneveness petween umte must be
leveled with'z vented bopping v ill,

Must be tully cored and 2w dried; consult manufactorer for
scceptability.

om0
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SINGLE* PLY ROOFING SYSTEMS

Gingle-vly roofing may ve spplied v sheet or Liqnd
form. Gheet msterials used for cingle-ply roofing
Include :

o EFDM (ebhylene propyiene diene monomer), an
elasbomeric wmaterial,

o PYC {poiyvingl chloridc), 2 bhermopisstic matorial.

» CBPE (chlorosulfonsted polyebhylene), 3 aynthetic
rubler,

» Nearvene (polychloroprenc), 3 aynthebic rybber

_ @ Polymer- modified bivumens, 2 composive maberial,

These materizle are thin (0,03 ko 010 mohes
binckneos), Flexible, and ebrong, They vary n fheir
resiwtance b Fame propagation, oile, chemicsls,
ulbraviolet rays, pollvbanbe, and sbraswn, Some
sre reinforced wibh 9lao6 hiver or priyesber; dbhors
have coatinge for qreater hesb- retloctance o
remobance to Flame svresd. Conevlb the roeting
manvizchurer for:

o Materizl epecitiestions

o Approved types o roof deck, insulsbion, and

" Paetenings

o Inotsllabion and Hashing detaile

¢ Underwrbere’ Laborskories (UL) Fire- Hazard
Clasaibication of bhe roof sssombly.

The devalle an thie and vhe following page refer __%

to EPOM raofing. Debaile tor sther wingle-ply
membranes are amilar in principle.

There are bhree generic eystems for bhe
application # EPOM rocfing:

Bully 2dhered sysbem
Mechanically fasbened gyotem
Loose |s1d, batlasted gystem

On large Aomed, vavited, or comylex rast torms,
bhe roofing membrane may be volied or oprayed on
m liquid form. Maberiale veed for liquid- spphed
mem braves nclvde ailicone, necprene, bukyl
rvbber, and pelyvrethane, Consuth manviacbvrer
for details.

Mebz
Bonding adhese

Eginforced E}%{
mmb&nz'”ﬂaamna

apilting cement .

| tap wcont, cleat

L Parapet or curk (67 g

EULLY APHERED &YSTEM

The membrane 16 fully adhered wibh bonding
adhesive Yo 3 omookh svrfsced concrebe or
wood deck, or bo inevlstion bhat 1w mechanically
Faskened bo bhe roof deck. Alsmg bhe perimeber
sud ob rosf penetrabuns, the membrane 1o sleo
mechanmeslly fasbened,

-

!
 — U there 16 he slope lwaitabion,
$hie sysbom can e voed for complex
\ or conboured test farme.

\

3" min. lap s oplices
Lap 2ealant l l

eplicing cement
In-weam seslant b cured membranes




femermermser e

vietal fascia

EPUM flashing
and lzy splice
spplied with
aalvanzed splicing cement

metal dam

Treabed M P
wood mafer SN

M

@z:cvzmzw’ '

voof 114 nalle ™,

@i2' s NS
b

EPOM roofing memobage

MECHAN ICALLY FASTENED SYSTEM

Afber imoulation hae been mechanically fasbensd
2o the vook deck, the membrane 16 slso secured
Lo the deck wibh plsbes and fasbenere v the
membrane splices.

Max, #loge - 18112

13" win,

n-ocam sealant EFOM membrane

Lap seslant L

(M
t T b
1

R |
SN H
W 7

Per rukbd
countertad

Waber subs
mastics

Bonding
adhesive -

EPPM
membrane

5 S Ny ™
ponge tubin 4 ‘}.Ei‘
b filler it

‘—"_ﬁ_‘__\*w
Nontbearmaall

LoosE LAID, BALLAGTED SYSTEM

Both the mnsvlstion and the memprane are
l21d lasaely over the voof deck, and secured
wibh 3 layer of river-washed qravel or a roof
paver aysbem, Additionsl secvrement 1%
provided with faotensrs 1nbo vhe root deck
dlong khe perimeber snd st roof pensbrations,

’\WLWZ:£2

Gravel ghop mvst extend
10 o, per 6.8 it~ avave gravel surface

1§

e e
- T

i I 1 —ll
o

1

Fastening vlates @12'o.c.

| Gponge bubing snd filler &
L st expansien Jointe

aphicing cgmant/ /

/

7[ Treated wosd naller.

Deck must ve able t
carry additional weight
o paiast,




-7 : Hoo
A eide lap o

\‘

Corrongn- \

resistant

metal drip NK

edae 15 spplied

over under|gy-
nt

Lap uriderlzymont &'
on bobh widee of

UNPERLAYMENT FR. NORMAL GLOPES (4112 and up)

“UNDEPLAYMENT FOR SHINGLE ROOFING

8" starter course

Asphzit coment.

UNPERLAYMENT FOR LOW SLOPE ROOFS (3i12-4112)

Underlsyment probecte the root sheabhing trom
mowsbore aveorpbion unkll the ohingies are applied.
Orce the roofing 16 apylied, bhe underizyment
vrovides Yhe gheathing wikh additienal protection
From wind-drven raim. The underlayment matemal
shovld have low vapor resistance oo Yhat moabure
does nob accumulabe Vebween bhe underlgyment
and the roof sheabhing. only enovgh naile sre
Used to hold the vaderigyment i place unbil the

EAVE FLAGHING 16 precommended whenever there &
a posobility ¥hat 1ce might form along the eave
and cavee waber bo vack up under bhe resfing
shingles.

on normal alspe roste,
eave flashing congigbe
o B0 b, emockh roll
reofing extending vp

vosfing shingles are apphed. bhe roof +o 2 pomt 24"
meide the mberisr .
Prip edgee oF corrosion- remsbant metal presect wall line. PR
the roo¥ edge and sllow waber bo Arp free of (26" For low
the voof edqe. They may be omibbed on wood on low slope roots, an slope rovfs)
shingle and shske roote eince bthe shingies 2ddbionzl covrve of
bhemseives form drps by projecting beyond underiayment & cemenbed
fhe voof edge. v place, and exbended to
3 point 26" ine1de bhes
interior wall hne. Ll
UNDERLAYMENT AND SHEATHING FOR SHINGLE ROOFS
Rooking Type! Gheathing| underisyment | Normal Slope Low Glope
Fibergises Gohd 1% i, 2ophalt | 452 | Singie layer 8:12 o) Yovble layer
shinsles saturabved feib | and up 4112
Asphalt 40114 15, asphsl | 4312 | Gingle |zyer 242 fo| Dovble iayer
ghingies ; saburabes felb | and vy 412
Waod | opaced | Bolnasphalt | 4uz | Underiayment sbarber Not recommended
shakes saburated folt | andvp | covrse; inberigyment aver
(interisyment) enbire rosf ]
Golid 30lp. 2ephalt  |4uz | Underigyment starter 312 t0| Gingle |ayer underlgyment
saturabed Felb | and vp | covrse; mberisyment over | 4uz | and inberisyment over
(inberigyment) entire rosf enbire ros
Waod Gpaced Nob required |Buz | No¥ required %z to | Redvce weather
shingles and vy Bz | exposure o
L Golid 16 lp, asphalt | 8112 | Neb required bvb may ve 3112 #| No¥ required bvb may be
a»({-.p minimize| aabursbed feit | and vp| desirable Yo provect 5z | desiwable to provect
e mfiibratign) shesbhing sheathing
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18" strip face down secorsd wf
26phalb cement and minimal
natling

(2" 1ap
36" sbrp face vp

Valley 6" wide 3t ridge;
widen 2% rabe of Vg per fasb,

open Valfq

Valloy linng of s
52!;%‘!;';;%;4@ " .
Extend ™ S
azv:;ﬂ%m?\-\ z
12" beyond :? M’g/
nl‘d{'\ HEW ]
RN
"/

Cloced Valle
Peautbe in
dovle coveraqe
of wbrip shingles,

5" exposure
st hipe 3nd ridqes
Overhang eave and
rake Y41 to wp"

o4

Wind resisbant sbrp

2
shingles may be lmd on \
slopes 36 low 26 2112 1F | W= Widbh ~

apphed over 3. dovble £ = Exposvre ,(\H
layer of underiayment, TL= Top iap G
Hi = Head lap

-

Min, recommended slope

r 35" typical
{

i Fibergiaes and sephalt shingles are similar in size, appearance,

[ e e e e and applicabion, Fiverglass shingles nave an mergame pase that
! [ gves them excellent fire resisbance (UL Clase A), Asphalt

7-£3¥ pavsre PUEE shingles, naving an orgame felb bave, prosesse iy 3 moderate

resistance ke fire (UL Clase o),

2!
Eyp-

] Most whingles have self- sealiviy adhesve ar locking tabe that
' maoke them wind resigtant, Wind resistance 1o imporbant when
shingles are used m low slope roofe and in 2ress evbject to

P AN TR | AR
3-tab aquare Wit

it[ : figh winde,
P ut Shinglew vary in weight from 20% bo 360 Ibe per square.
Random edge vt (0ne square = 100 4F.)

3

|lz“§;aia

congulh the rerfing manvfactvrer for sizes, patberns, colors,
and ingtallation detsils.

Hmmlﬂmﬂmmwm

L T
| !

Laminated wsr’fzy

TR R DY R I
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WOOD SHINGLE ROOFING

Gpaced x4 or |x6 ghesthing prondes
ventilation for the shingles. Bosrd spacins
16 equsl 40 the shingle exposire. ee tabic
beiow, @olid sheztinng sheabhing may be
deaiwsvie w gress svinect bo blizzard
cotiditions.
‘ " Vo not alan jombe
In slfernate covrses.

1Yo mip, ofFost

Project X
shingies beyond

take trim to
form Al

éhingle exposvre

i~ Provide underlayment vnder flashing
i incold cimatee
"

Vz edge crimps g
Cenber crimp ~J s 5"
Alternate L] ¢
-overiap »
i
;
Flashing to be sluwinym o7 ' ;
26 44, mwn. 43, iron. i
s peb uge copper with Poukle i

depends on
shingie length

.2nd roof slope.
(620 kable velow)

red cedar.
Vsuvied firet covrse;

exbend 1" 40 12" ko

torm dr

In cold climabes, eave Hashing
over wol\d 4hesthing 16 required.
b consiats oF 5 dovble layer of
1% lo, 2ephalt saburated felt,
cemented an slipes below 4412,

sbarber covree

HIP APPLICATION (Ridge amilar)

¥ Use only corvosion- resiebant
naiis, 2veh 3% hot-dipped
aslvanized steel or
ziuminem, Nails shovid ve
drwven Flvah with, bvb net
Inke bhe svrface of the
shinales,

MAXIMUM RECOMMENPED EXFOoURE

Wood vhingles and shskes sre normally of red cedar,
slbhovgh white cedar and redwood ehingles may e
avatlavie. Ked cedar has 3 fine, even gram and 1o
haburally resistant to water, ret, and sunhght,

Red cedar shingles are avasble in 16", 10", and
24" lengths, and n the following grades:

N2 1 Premivm @rade. ... |o0% hesrtwood, 1007 clesr

(Blue Label)
N&2Z |nbermedizbe Grade. .

(Red Label)

100 % edne qran
lo" clear on 16" ahingies
1Y glear on 18" shindlee

Ghingle grade | Roof olope:
and igngh 44z and up | P2 fo 4112
NE 1 Wﬂ I 53/4‘ it

f&ﬂ 5Vzl! 4"/4"

24# 7yz i 55/4 ]
NZZ 16" 4" sl

lan 4V2 ¥ M

2 ] @; " 5,/2”
New g 3" .

Iyi 4n 9;&1;

24" 2" g
Woed Ghakes

1" 72" Net

74" ! recommended
For wall eiding applications of weod
6hingles and shakes, 9e€ 10.25,

16" clear on 24" shingies
some tist gram permitbed

N2% Upilby Grade. . ... .. G clear on 16" and 19" shungles

(Black Label) (0% slear on 24" shingles




[WOOD SHAKE ROOFING

9

Becavse of the vovgh Yexture of wood shakes,
3 layer Interisyment s 1ai1d petween eacn
covrsg, Te mberlayment, %0l aaphalt
saburated felb, serves 26 3 batfle sq3met
wind-driven rain or snow. “

G f s

6;;3&.%’ éh&ébhmg

2% exposure distance

For exposire,
aee table om

; previovs page.
apply an additions

layer of 301b, Povble obarter covroe;
sephslt saburated proect "o 1gt Lo
felt, form drip.,

3112 with sohd

éhez#hmg

Min, recommended slope

OPEN VALLEY

30 |y, telb underiayment

min; (op secbions 4"

Center crimp
V2¥ edge crimpe

Flaghing to be sluminvm
or 26 48, i, 42lv, \ron,
Dz not Use cepper with
red cedar:

Dovple sbarker
coyree

HIF APPLICATION
(Ridae simiiar)

* Use only corrosion-resistant nails, sueh 25
hob-dipped gqalvanized ateel or sluminum,
Naile ahovld be driven flush wibh, bt not
mbo the aveface of the shakes.

Winle weed shingles are sawn, weod shakes are
opht, resvibing 1n a¥ least se hignly bextured
side. Ghakes sre normslly 100 7a clear heart-
wasd, 3nd available in (9% and 24" lengthe.
Taversplit and straghtoplt shakes have ool
sdge gran, while handepit and resswn shskes
have 3t least 0% edae gran,

Waeod shingles and shakes sve Flammable vnless
chemueally breabed to receive 3 UL Clase G rabing.
A Clzeo B rating may be poanible f Class L
shingles or shpKee ave vsed over 3 oulid roof
Avck of 867 plywood (with exteror sive).
Asbeston foit shovld be voed for the under-
layment and interisyment required.

o Sawn shingies

o Taperapht

[
“m"uil

Straight spiit

Handaplit and resawn




TAG| 5_ATE ROOFING

grddle rdge ehingles

i oz, copper flavhing
SU— ; 11 wn, 5 overlap seobione 4"
e lsgh dwwerter . .

o,

Sliate f;hmgieeo
may ve applied
oyer:

s solid wood decks
e ngilable concrete
- oteel angle f‘rammg

z" go 1* projechion st rake

16 vagd bo aive boward bottom;
tirat covrse bhe Vp! per fork
game slope 3%

gucceeding cowses,

//\"f; Project 2" to . ,
W form drip st eave
N Siabe 1o 2n extremely dvrable, fire-resistant, and

3" b 11" exponvres
(ees below)

% "

£
N — ghr:mlf:pl_“’ per low-maintenance roofing materizl. olabe shingles '
Expogure (E) = 5 " are spht, brimmed, and drilled te recewe copper

nale or wire Yies, Thetr applicabion 16 aumilar to
that of wood shingles

o Slate ehingles can weigh Frem oo te 3600 I,
per square (100 4.F) +F voot area. Hesvier than
normal rost framing or detking i required,

e Underiayment of 201b, rosfing felt 10 normall
reavired over the roof deck. 4% Ib. felt may ve
required for thick slate shingles.

PEBESTOS - CEMENT SHINGLES

habesbos- cement shingles are highly fire-resishant
and have 3 bexbure resembling thab of olate or 5
wood shakes, In sddibion fo the rectanguiar
shindle shape of 4late, obher ohspes have been .
developed to decresce the amoumb of material i1 slope 16 scceptable
reavired te cover 2 given area, These mcivde If shingles are
dizmond, hexzqonsl  and Dutch lap chingles. ingtalled ever 2
dovble iayer of
The mdwvidual shingles are predrilied for nailing. underizyment,
Becavse the shingles have only 2 emall gverlap,
storm anchore or chips are vsed to hold the
exposed edgeo of the shinglee down. To eimpirfy
the spphication of the ohingles, eave obarber
sbripe, Wy snd ridae shingles, and ridge rolle
sre avalable.




[ TILE ROOFING

& 11

Tile roefing coneiste of clay or concrete
sribs which overlap or inkerlock te creste
2 sbrang vextursl pattern. Like slabe,
coofing bilzs are tire remebant, duravle,
and require little maintenance. They are
sleo heavy snd require roof framing that
1o strong engugh to carry the weight o
she tiles.

Roofing tiles are normslly insbslled sver
2 wolid plywoed deck with an vnderlayment
of 3010, o 4% b roofing felk, pecial

biie vmte are veed st Mdges, hips, rakes,
and eaves,

B

BV

4'&2 iy

Lengbh: 134"

\¢

Exposure: 102"

o~

Weiaht: 9%0- 900 |vs. /aqvare

Ridge cover umbe—""" ™

-
W e WO oy SO o SO ) OO o ._._/Pn i

Eave closure vmt

Ridge cover unbs

Closure with mortar
' ar with

Sent ~1op Fixbure unibe
AN

BFANISH

Lengbh: 14" 4o (5"
weight: 1250 (bs. /oquare
Expogure: II" bo 16"

MigsloN

4, Copper base Havhmg
vz,
2,

i Top fixbure unig
Length: 12 %4 e Roofing felt
Weight @ 1260 vs. /avare /."‘f

Exvosupe: 10" -

. 5
2
“ﬂ,

Lengbh: 12" b0 15"

‘ Weight: o0 - 1200 ls./5qvare
N Exposuret 9" to 12"
e W Bl W W WP W T W W

FLAT SHINGLE TiLE

T——,

Confirm sizes, weighbs, and msbaliation
detale wmih bile manufacturer,




SEAMED METAL ROOFING

Nalling ,,-;m},,;,/*
must be provided

i reeting 1% |aid
ever 2 tisn-nailable
deck.

o

N

Verbicsi eams sre eiz_mé/
From 12" 40 24% 0.c.

Aepending ov tHe abarbng

widbh o the mebsl sheets

and she size oF the
obanding or bathen ecams,

4'/’:}-

The weams on prefabricabed
babten voots are opaced From
4% 40 86" 0.5,

Mebsl roofing 10 insbslied over an
prderlsyment o ma?mg felt.
Reswn paper i6 Veed Yo prevent
bonding between the felt and
terne mevsl rosfing.

‘.

_.-i%eame sre fistand |

¢ Mebal pan may conbitve

W
\'\

NLL

»/«@bzndmé or batben seams
- A s | e

N :
~Herizontal and valley .

Provide expansion Joinke
on runs .z/;(m&ezdmﬂ 30",

Ingerlockin
qubter and
of same metsl 35

down o Form 2 deey rooFing

fa6e12,

A sheet metal rosk 1o characberized by 2 sbrong
vigusl patbern oF interiocking seams and ariicvisted
ridges and root cdges. The mebsl sheebs may ve of
copper, zing alloy, galvanized sbeel, or Yerne

metal (stainiese steel costed with zn allay of i
and lead, )

To avoid posoible galvanie acbion n the presence
oF raim waber, Hoohing, fastenings, and meyal
accessories shovld be of the same metsl ae bhe
roofing materisl, other Factors ko consider

in the vee of metsl reofing sre bhe metal'e
wesbhering charssberishice and coetficiens o

expansion,
Minimum slope - misy be
lews ¥ lpcked and soldered
seams are veed.
/‘Tz ey votten bo
Miow For

Clest

expansion

Cleat

#F reoh) ng}@

::::if o Wovd batben seam

V-

Eoge

Herizontal flab seam

N

Frefabricated f’rsf‘abmazwd patven o
standing seam patten aeam

EXAMPES OF SEAM TYFES

o~

Ridae @m’a\

Eave o&am

| |




[ CORRUGATED ROOFING

R.A5

¥

&
i d

Preformed closure (N
strips sedl bhe openings g
o rive or corrvgabions N

at reet berminabione

corrugabed or rivbed rosfing panels are
self- supporving and opan Vetween root
beame or puriing rvnning acress the slope.
The roefing pansle may be o

o Aluminum, natural mill or enameled
o Galvanized stesl

o Asbestos cement

o Fiberglase or remtorced plastic

o Corrvgated abruvctural gises

Congilt manufacturer tor materisl
specificabions, pansl sizes and weights,
fimenes, sllowsble spane, and mevailabion
detzile.

Preformed
N ridae cap

Purlin sygports

3y Purlin spacing =
\ / span of rooting

Many corpugation snd rib patberns are
svaiiable,

4" o 1"
M byp. !

NN f\'fi‘/l‘mi'f/&"tozf/é'l

/ \ 7 \——/ \T-i:_‘_llleltpzll

..‘....M.}_w il
Mﬁ% o 2

Pretormed ridge cover

Closere or weather sesals

Any required inovistion
shovid e mteqrated wikhin o
bhe depbh of the roof struckure”. [/

?Ur;lﬁ J‘

=\ R\ {

3! bypreal end lay \ \

Lap sides one rib ot \

Yz corrvgstions h
\

Mechanical fastenngo sre slwaye |

made through the tap porvion of

the corrugation or rib.

Washere and gaskets are
generslly required.




& 14

ROOFT DRAINAGE

Slope roct
Va4 per ro0%

v

1'_”__/ Leader

The smount oF rain or melbing enow 3 reof and ite
drain sysbeme must handle 16 2 function of:

o The roof area lesding ko the Arawn or gubber
» The Frequency and mtensiby of the rarnfall
for the bulding's region.

Flat roofe shovld be pibched to rost drane
locabed at 2 roofh low poittbe and which connett
to bhe buldinge sborm drain system,

A system of seupvere v overflow drainé 1o dleo
required with the nlet flow 2% above the rosfs
low pointe,

downgprvt ead

Glope arade
sway From ¥

Rain water shed by sloping roots shovld e
cavaht by qvbere slong the eave bo prevent
ground erosion. Gutbers emply wbo verbicsl
Aownspovbe or |esders which, n turn, disoharge
mbo z dry well or aborm sewer system.

——1In dry chmstes or for omsll roof srese wibl
adequate overhanas, autbers may be omibved and
2 bed of gravel or 2 masonry strip eeb in the
ground under the eave line.

structure, Q*'Ei'h"#a arywell or sborm sewer.
4" 4 8" Gutbere sre typically of vinyl, galvanized steel, o
wide aluminum, 3lbhough copper, stamnless obeel, terne,
. vk and woed ones are dlso availzble. Aluminum
L Us ; qutters can be cold-formed on aite 1n conbinuvove
Haif- round Beveled Koty [ 2% 0o rune withavt Jombe, 7
- hfﬁh 7ot i
T2 roof deck || To faseiz 27 | Inve ratber Shramer ko Hanger opaced ® oc.
. 7 ] prevent aiaggw W;';; m&;:‘b«?]::it:ci:
= § ,;;:"::,::: o downapsvt q] ”.#r o " e
. o . ’ Blope straight rune
o ,F End sy ,; Vie" per fert; lap and
SErap hanger || Pracket Bpike + ferrule ’ W ovtlet solder or oeal jonbe
Leader with mastic; yrevide

GUTTER GHAPES AND@N@ER%

Provide space for ventilation
and to sllow any overfiow 4o
driz tree.

Biak
s
4

Place gubbers below the root slope line
60 that snew or wce can shde free,

expangion jonbe for
vune over 49" long.

4" wide gubber for
vy to 750 6.8 of root
area; 5' gubter for
vp bo 1400 G.F.

Provide |eader
head fer down-
spovbs pver 40'
ieng.

strape 8 top,
bottom, and
inbermdizte joints

Pownspovts | &4.n.
| per 100 4 #F reof arvea;
i 2% d mn,

Elbow and apizsh block sr connection
to drain gystem




FLASHING LICATIONS

. E A

Flashing refers 4o the thin, imperviovs materiale
used o prevent water from sntering the Jointe of

3 bvilding. Flashing generslly eperstes on the
prnciple that, for water So penetrabe a jong, &
must work itoelf upward zqzinst the force o gravivy,
oty in Yhe case of wind driven ram, 1 wovld have to
fellow 2 Yorkvovs path Juring which the driving force
16 dissipated. (6ee slso 729 for Ascussin oFf pressure -
equalization design.)

Y

Flashing may be exposed or conicoaled, Expesed
- Haohimg 16 wovslly of sheet metal:  Zluminum
coppert
painted qalv steel
stainless abeel
zine allay
terne metsl
copper-clad lead

I

Metal Flaghing shavld ve provided
with expansion joinks on long
vung ta prevent deformation

of the flashing, Metal flashing
3lso ahevld not stain or ve

stained Yy adjscent materizle,
or react chemcally with them,

Flaghing concesied within 3 building’s constrvetion

may ke of matal or a2 waterproof membrane such 2
bituminove Favric or viaskic sheet material,

A

o Raogf valleys, ridqes, hips, and st
changes in rosf prich

s Roaf penctrations such 3 Chimneys,
roof drans, venk pipes, and skylights
Windew and door openings

Roof caves and rakes

Floor and wall mbereections

Interaeckions between roofs and
ver$ical glanes and gurfaces

Where the building meete the ground

o Expansion Joinbe and obher breske
m bhe bullding skin

Water myst work
2q2ineb graviby bt
upturned edqes,

sloping surfaces voe
gravity to lead water
te the sbside,

Inserlocking scame
form 3 |abyrinch

which inhibite the
pae64e of water:

Whie Arips and
cavities zre not
Flashing, they help
ooy water from
penetrating throvgh
surface tension and
sapiltary getion,




—

¢ 46| ROOF FLASHING

Castan. piace
_____ mesal reglet i ];.f/““Ex‘;. wall fimek i
oo = TUPH bp el ant over B over layer of building :
_____ . i 2" min, vinyl voye 1 : feit §
= ~Cay Haghing terminsies o Ly Extend cap receiver “
- " In 3 conbinvove regied H up 3t lesst 2"
in covcrebe walle, or
conbinves e masonry walls. cap er
I - Metzl counterflashing ehpulﬁl _l coumberflzshing
ke Y i ~
- B lap baoe Hashing 2t 1226T 4. "o ¥ Base Fisshing
o) L Base Flashing ohovld extend 2t = v by
g least 7% avove bop oF coni or 8" k012" = /—‘”“ oy
° shove highest anbicpsted waterhne. S\ ¢ Koofing membranen)
7 ] N
| MABONRY UR_CONCRETE PARAPET WooD FRAME PARAPET
Coping Gravel obop must be high
_ / to retain rorfina gravel.
Ribbed or emboosed Fhrovgh ant 4
- wall Hlashing and cap recewer; a0k Aam
_ Ehrovgh wall Flashing 16 not Base flashing over cant
T recommended i earihquake Faspels dam
5 K areas, depbh
% 2 \wﬁa;ﬂ tlashing varies
ity
) - Conbinvove wind clest
= & Base flashing I one gavge heavier than
\____\——_ mebal being restraned
4
LOW PARAPET WALL METAL GRAVEL 5T0P AND FASCIA
: l 4,"
Atichor piabe wikh Mo 5 \
; r\ £ compression bare :3: : |
@'% . h ﬁwnbmuaw clesy
| - Eormed metal coping ?'/ﬁ”\a': g
Tresbed wood nallers
Anchar'_oqutt;r'bzr Conkinuaus clest
L Y Ancher belte
%QL :
: HE Exbruded slummum coping g
METAL COFINGS METAL GRAVEL &TOF i
The Flashing detaie on this and the Following pages Consult manufacturer’s liveratore for %
Hivebrate genersl condiwions and can ve sdapred bor detsiis of Flashing and reoting ’

use with variovs puiiding materisls and assemiiies. accesnsries,




iR e

Rorfing
s memprane

[ROOF FLASHING

Lap atindles in
sibernate dirsctions

s
s
W\
X
W

Loy lengbhe oF Flsshing 4"

»”

RIDGE FLAGHING - CONCEALED

Farm&d metzl ridqe
vent with
weather basfle

Flaghing 12 attached
with ecrews and
nesprene washers

4" mu,

)

i

Cap Haohing 1o
restrained vy 2
conbinyevs oleat

shingle rosfing

FLAT T0 9LOPING ROOF

— V Lay a2t leagt 4"
§
i

3
d F
- il

6" min. |

I
|

ToP 0F 9HED & WALL

RIDGE FLASHING - EXPOSED RIDGE VENT
Apin Yg" edge
chimp.
7 ! 6"
e l

Conbinvove clesb crimp 1’

te form #"min. for woed
Meksl reoting splash shingles; 1 min,

diverber for shakes and

obher stungles
EXPOSED VALLEY

PLAT T0 5LOPING ROOF

_Project wood shingles snd
shakes 1" bo V2" o form drig

Eave flashing
for cold climates ~
dowble layer of underlayment
extending Yo 3 yont 24"
wmaide inberier wall ling;
on low olopes, exkend 367
and cement layers,

. lUse a mebal drip
edae wibh okhey
roofing ahingles,

ROOF EAVE

Al dimenswons are mimmum, Weabher condibions snd rot siepe
may dictate grester overispe,
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FLASHING ROOF PENETRATIONS

Cricket w 3 saddle that
deflecte water srovnd -
chimney; 1t 16 Hashed
‘with one or bwo pieces wish

N

M %/}'}""uum
%
| ' n.é” apre t,@’

Mg
Pal
L

CHIMNEY FLASHING

lseked znai soldered joints
\“m._ . e ,’//" ’f
\ /\_.; =) |
’ P B

Fiat pan
W/ 9/4_ i
arip

Flaghing
@ ridge

~~lase flashing

(/ f'f 1 shovld extend up wall
oA
!

and onte rosk ab least
i 4" with min, sidelape
# %% hold back
rieces /2" From bubb
edaes of shinglee.

cap Hashng

should everlap Vase
Fisshing st lesot 4"
2nd extend inbeo
masonry 4'; \delay
3" min,

4

Ve P

Exbend base Flashing

> up wall 3t lesst 4" 2nd
4 :%mfw vooF 2% leasb 2%
NTSHold Flashing peces

back trom expeeed
edaes of shingles.

Exberor wal fimeh

C \\"‘.
>

~

over Fiamjo

Fiange laid
ehingles

R

STACK PLASHING

N o Brtend Flange 4"
N sbove, B below, and &"
to gach gide o atack.

/s\\béhmqi&é apyfaeﬁ

aver

serves 36 cip Hlashing.

“Stepped-pan throvgh wall ﬂaehmg)
16 used for chimney bullb A porove
masonry materials such as gtone
ot rvbbie.,

Extend bace
Hlaghing up under
skyhght frame

SKYLIGHT

Nanharzﬂe_ninj/w
sealant /—rq sl
/{ |

Praw band
Metbal hood
Al Y
|y
= i

Metal pitich dam —

TALL PIPE OR POLE

Min. 2" izy/’{ %
Soidered ap e-mm-/

AV min,
Meksl prtch dam, [ h
E

VENT PIPE




[ WALL FLASHING 19

wall Flashing 1o insballed to collect any Glope top of
maisture that may penebrabe z wall and coping , i
divert & to the ovbeide throvgh weep . Ve max | 2 max,
holee, The drawinge on this page llivetrate Parayet fisohing %\ —
where wall flashing 15 vevally required. \ L~ Tyrn up 2"
Masonry walls are eepecially svsceptible Cap receiver
to water penetrabion. Rain penstration cap Flash
can ve controlled by properly booling ¢ "9
mertar jomts, ee.jim@ Jﬂlﬂjé’ such 2% o Throvgh wall Hashing @ rasf Base Haohing
those around windew and doeor opemnas i R
sloping the horizontsl surfaces of aille ? (?;;"ﬁgg ;2 I ﬁ;:g‘?g ¥ \ &J
and copinge, and cosbing the wall with rbh :k:]: )
2 silicone- based sedler.” caviby wallo sre BATUNLIEKG Press. Wesp holzs
Hoo effective in ressbing waber W%
venetration. Reqlot %
V2" maximom A
Flashing in masonry walls require weep
holes which are formed 1 the head joints o Dpandrel Hlashing , N
Airectly sbove the flashing st 2' a0, . .
% Turn vp 2
L | sestion
e Head flashing L o wall
| finsh e
used
Tuett Ly Z"—\k -
o Head flashing _/‘i | Slope él!i-—-—-\ e
” - esill *lashing ]: \1 -
Vmpw \\§
«Base covrse fiashing -
| i \
o Weeyp holes @ 2%0.6.
5|l tlaghing - @radw?
Threghold —77
sk ePsoe covrse flaching @ 4l A Thresfild
Y -
7T f;,i” g | ——lope paving i% .
. Bond w/ 4
® Pasce courae w;s«baryme ;
membrane !
I
!
i




26 | WATERPROOFING FOUNDATIONS

A foundation system shovld be waterprosted
Yo provent grovnd water, under hydrostatic
presovre or throvgh capillary zction, from
penebrabing he substructire. Waterprosking
requires z° continveve water- resisbant
membrane that w capsble of sesling oFF
those parte of 5 Foondabion which come
inbe cortact with the carth,

H ool conditions do not came water
te puild up under hydrosbatic pressure, the
foundation wall can simply be parged to
conbral mosture penekration dve o }
capillariby, Farqing consisbs of two 14'
cozke of Type M mortar from the foobmg
to 6" sbove grade. A cosl tar or sephsitic
coating can ve applied over the parging

for incvessed maigture resistbance.

Water-resistant mempranes for bacement
walle and slzbe may 2lse consist o

Butyl rubler or pelyvingl chloride (pve)
sheets with lsps sesled wibh adhesive or
cement

o Cementibiovs plaster coatinge

¢ Benporibe clay which swells when webbed
w0 become imperviovs; aprayed on or
2pplied v sheet form,

Waber- resigbant membranes require 2
Mgid, stable, and lovel subsbrate and
protection while lmokﬁf!mg,

Gravel or 2 dransge memprene wikh
tilber Fabric 16 vsed 4o 2llsiv waber
te How down 6o Ehe F&af;m@ draime,

Equally a6 important a6 waterproorfing i
2 dranage system that can help bo reheve
any buldvp of hydroststic pressvrs sgainst
the bacement wall, b usually congwts oF
perforated pipe or tile, 4" 1y Jiameter, These
‘f’aa{;m{] dvaine shovld be gloped o loa)

water te 3 4borm cewer sysbem, 2 aump,

or 0 daylight when on 3 slgpe., N— :

/*‘“ Reglet or tie inbo
/i baee covrse tlashing

o

RV bop sl

L~ Waber- reqiatant
gmprane

- Dratnzde membrane
with blber fabric

A preformed gynthebic
[ rubver waberstop % veed
I o se8l jointe m the
foundstion againet
waber penetration,

P T T T T T
TR T R O 03 © 0 SR ree

0 HAHa -
E'o&)%‘-g AT o -{%\ZLJ:-S.Q.C.\ P Saatio oo ol

when 2 memlbrane e r'a@usred
vhder the floor slai, 1t 16 Ia1d
over 2 avbslab,

T R T B T P L




THERMAL INSULATION

T2l

concedled voot spsces
require venbilate to

canbrol condencation,
see e . 26.

Warm A rioss.

Since temperature differential 1o vsually
resber in 2 iyw!dmg’é roof Zone, it requires
maore thermal meuviztion,

Conbinuiby muat be mawnbained 3t
fovndation, floor, wall, and roof junctures
te form an uniroken enveiope of pro-
bection zqamat heat Eranemiseiwn,

4‘\-@9‘} Inavlabing 4lase and

™ weatherstripping control
=~ heat tranefer 2t windows
and doore.

Thermal imsviztion
i% rm’wr‘aﬁ between
heated and uvnheated
spaces.

Temperature Affsrontsl
L basements o (e9s than
for walls 2bwve grade.

~
sty iy Tt

a

Venbilatin oF crawl
apaces. See b 76

9 BUILDING INGULATIoN T

| RECOMMENDED MINIMUM THERMAL RESIGTANCES (R)

The primary purpese of 3 byrumg; thermal
tnauiabion 12 4% conbrel heab branefer

recommendastons,

* These R-vales are only qeneral recommend 2bion 2,
Check, the local or state energy cede for specific

. ) through 152 exterior aesemblies. and
Bone colling Exterior | Ploor sver thereby prevent excessive nest lose
or voot | wall unheated , ‘
opace in cold seseons and heab gain in net
r weather. Thie conbrol can effectively
‘ redvce the amount of ensray required
Mirtimuns recommended i ' ' by the building's heating and caoling
Sovthery Zone 26 1% I equipment bo mainbain condbions or
Temperate zone 3¢ 9 i3 humzm. comfort.
Northern zone 3% 19 22 e For Turther diwcussion of the fackors
S that affect hvman comfort, see

Hz-is.

o For puilding aiting fackors that
aloc 3tfect 2 buidinge pobentisl
heat loos or gain, see Chapter 1,




® 29| THERMAL RESISTANCE OF BUILDING MATERIALS
Maberial Yk | Ve Matigrial Ve | e
Woos Batdwosde . ... .. ... .| .9 METAL Alummom .. ... ... ... | 0007
Sotbwood®s ... ... ... .| (.25 Brass .......ccoivais , 0010
Plywood .. ... ... ... 1,25 COPPEYr. .. c.vvvroeovn |2 0004
Particlebesrd, Bp". ... .. 0.82 Lesd .o . 00A]
Weod Fiberboard. ... ... 2.00 Gheel, . ... e . 0032
MABONRY Commen brick . ..., ... .20 GLAZ Single, ciesr, Va". ... . .. 0,88
UNITS Face brick. ...........| GH Dovirie, clear, ¥16" space . . 1.6
Conerete block, 8, " space .. 172
Sand k gravel sgqreqate. . Lt 2" opsce .. 2.04
Lightwelght aagreqate . . 2,00 Dovkle, blve/clear, .. ., ... 2.25
grantbe and marble. . . .. 0.0% Aray/elear, .. ... .. 2.40
sandebene. . ... ... ... | 0.0B greenjclear. ... ... Z.50
povble, clear, with
CONCRETE ' Concrebe, low emittance cosbmg. . . 3.7z
% MASONRY Gand & gravel agaresste. | 0.08 Triple, clear. ... ... ... 2,56
MATZRIALS Lightweignb sgareqste .. | 0.60 Glase block, 4" . ..., ... .79
Cement morbar. ., .. ... 0.20
GHUCED . . .20 AR oracE %A nenreflechive. .. ... . Lot
34", reflective .. ... .. .. .48
ROOFING pulv-up roeking ... ... . 0.%%
e o || 038 i 0 o o o
Wood shingles. . 7 9 e = (R) for the thickness indicated
(R) % 2 measure of 3 materisls resisbance
SIDING Aluminium stdmg, , ..., . 0.6l Yo hest flow. It 16 expressed 26 the Lem-
Wood ahmagles ... ... ... 0,87 persture Aifference requived Yo cavse hest
. Wood bevel o1ding. . ... .. 0,81 b Flow throvgh 2 vmb srea of maberisl 2t
Vieyl a1ding ... ..o P00 the rabe of one hest uvmb per hovr.
(e Bbo/hr - T£2)
BULDING Vapor-permesble felt . . .. 0.06
PAPER Paiyethylene him . ... ... -0~ (Re) 19 the bobal thermsl reswbance for 2
consbrction desembly, and 16 oimply the
DOORS Siee!, polyatyrene core. . . 2.1% oum oF the mdividusl R-values oF sesemblys &
Steel, urethane core . 5.6 component maberisle, Ei
Woed hoilow core, 124" ., 2,04 i
Waed edlid cove, | " . 3,15 (U) 16 the oversl heat ¥ransfer coetticient, and ?i
expresoes the rabe of hest bransfer bhrovsll &
PLASTER % . Cement plaster, 3 umb area of 3 bulding component caveed by B
GYPSUM and ag?re@zw ...... 0.20 3 difference of oe deqree bebween the s B
Gypaum plaster, Yemperatures on the two eides of the
bigbweight aqqreqste. . . | 0.67 _component. The U-valve for 2 component
Gypoum voard, 2b . . ... 0.45 or aosembly 10 the reciprocal of ibe R-valve
(U=YRry)
ELOORING  Carpet hopad ......... 1.50
Hardwosd, 25/32", . ... .. 0.7| (8) 16 Yhe rate of hest Flow. throwh 3 con-
Terrazzo . ... ..., .. .. 0.08 sbruction 2ovembly and 16 equal to:
iyl Bl 0.5 Ux A x (ti-tor, where

The table sbove can Ve veed to eabimate the thermal
recistance of a consbrvetion szesembly, For specific

R- valves ofF materiale and building componente svch a6
windowg, conault the manvfackurer,

U= oversil coefficient of z66embly

A= exposed area +f aooembly

(£1 - to) 1o bhe difference between the
meide and ovbside aIr bemperaturce,




INSULATING MATERIALS $.25
" Form Material B-yalve per nch of thickness
pATT OR Fiberglase .. ... .. ... .. 3,2 Inotalied petween atvds, joiote, rafters, or Furring;
BLANKET Ratk weol ............ 9.2 conmdered imeombushibie except for paper facng,
giGiD Cellviar glase ... ...... 2.8 Boarde may ve apphed over 2 root deck, over wall framing
BOARDS  FPolystyrene, molded ... .. 3.6 3% shesthing, 1n cavity walle, or bensath an inberior
Polysbyrene, extruded ... 5.0 Finsh materai, the plaetice are combustible and give
Palyurethane, expanded .. @2 #AF toxic Fumes when burned; exkbrvded polystyrene can
Polyisocysnyrate. . ... .. 7.2 be voed i contact with the earth bub any expesed sur-
Perlite, expanded.. ... .. 2.6 faces shovid be probected.
FOAMED  Polyurethsne. .. ... .. 6.2 Used to 1nsulate \rrequiarly ohsped spaces.
N PLACE
LOOBE cellvlose ... .......... 3.7 Used te 1nevisbe atbic flaors and wall cavibies)
Flib Perlibe .. ... .......... 2.7 ceilvlose con be combined wibh 3dhesives for sprayed
yermicolibe. . ......... 2.1 apphcationy cellviose shovld be tresbed and UL listed
for fire resistance.
cAaT inoulabing concrete . ... 1.1 Used yrimarily 36 an Insvlating layer under membrane
: roofing; inevisting valves depende o tbe densiy, '

Almost 3l bunlding maberiale stfer some
resiotance te heat flow, To achieve the
desired By valve, however, wall, Floor
3nd roof zesemblies vsually require the
dddibion of 2n \nguisbing maberizl. The
table above svblinge the basie forme
snd materisle voed bo msviate 2
bulding’s component as9emilies,

2" Fibealass bianket

12" plywaod
2" gypaum 74
51" fiperglage Yianket

*
B-valve For mside air bim= 0.6 i

The ebeady stabe mebhod for calcvisting heat loss o
gain (oee provieve yiqe) takes inte accomt primarily
Yhe thermsl vesietance (Ry) of the construction
2ssembly and the air temperzbure Aifferential,
Obher factors that affect heab loss or gam are:

o The surface color and reflectinity of tne
materizle used

o The mase of the sevembly, which sffects the
bime |34 or dolay before any sbored neat 1o
relessed by the sbrvehure; bime 139 becomes 2
significant Factor with thick, dense materials,

o The orientation of the pulding’s exterior
surfaces, which s¥fects solar heat qan ae
well 35 oxposure to wind and the atbend ant
povential for sie infilEration, '

o Latent hest sovrces and hest jain from 2
buiding’s osccupants, highting, and equipment,

o Proper matallavion of hermal insviation
and vapor barriers,

Dowvle glass wf Vio" air gpace

omgle glase




[® 84| INSULATING ROOFS awe FLOORS

- K’M?mg sver
paks ov blanket  Fun, Hlooring Batt or blanket rigid ingulsbion
ingVisbion within  over rigud inevlation
Joiet epaces ineuiabion )
\ Manbain mur |
clesr aw epace
. o e o 2 e bf' Vgﬂb,fz % //
ﬂﬂ;ﬁ“lih”’:il:ii““.“ﬁ //
WW VA " Reoting fagteners
=Tt T i must be long ensvgh
Vapor barrier, if required, ‘ Fin. ceding” 40 penebrate throvgh
1% laud towsrd hested space imsviztior and inko
in Floorw over unhested apaces. detk
T Bol1d wosd Ligkb weight Mimimom of 2 i’;?};fwj'gﬁg&i‘ag:;‘?,jz&
vianks have tnevlabing conc. sbaggered layers of Zan er e
some wmevlatwn  over steel Aeakmg rigid ingviztion pry iiurii £ dsok b
valye j over sieel daakm@: i veot 260 ‘“/
N , rhwis E _ HH‘;{ mm i ** ‘ ¥ _ k — * w ! l N
- T“'"'"“ o 0 0 A L O 0 T
STEEL === \ //\ i ty\ / \
z L
/ / \ /
' Inguigbion can aleo be
oprayed ovbo nderside
oF deck.
- T Flooring Topping of Slope roof Root membrane
over rigid light weight topping te dran over rigid mevlation
inevlabisn theulading econc. (min. of z wtagaered
‘ e saRemaaseinaRLan] layere)
,__mw.._zm_i 2 e - e
ERERTER s PR T AT e vy S e
CONCRETE S IS C————-ww_————-l e ———
e A i e o e s i ‘._..._.._.._._‘_._m.—u-—j Ii-m-- 4 ,..... ___________
R Add ib10n3] rigid
inavlabion if required.

FLOOR CONDPITIONS ROOF CONPITIONS




D\! SULATING WALLS . ® .95

Mattain conbinuiby g Hollow cores of : Mzintam i

oF 1naulation at concrete masonry continvity of i

floor junctures. .. can e Filled wibh Inevistion ab i
2 h 2 loose fill insulabion flosr and roof t
g : '\\ Junebures, —

= :\ | N

HHzHEHY

R
o

Bath or blanket Batt or mgd Combustibie

msvlatlon wibinn , thevldtion rigid ylastic

stud spacee = m furred Inaviatione
6;?%&.—\ require 2

five resigtant
wall finsp, — 7

Vaper barriet,

-
P required ——— %ﬁ’ Combuatible
g rigid inguiations
Horizontal frarming = require 3

to sccommadate provective
3ddibions| ingulatim,  wall Fimsh,—
if required

EaRaRISESARIIRtSIR RN In ARy

fﬂﬁf?#ﬁfﬁ?iﬂd Rigid syl atien * . Rigd meuéatuﬁ Pﬂ
window or door Frame |[TEH] mzy be applied bo ; bosrds may ve
shovld be 'FliLeA»/ exverior face, spplied t”:h“;? 5
inmner wythe :
with inavlsbion Ingulation requires g caviby walle. -
a2 provective wall % E
firish such 22 I mu, ar gpace £
e e soryhc shveco. — | EO (" recommendedy
26 nonabruetural i
wall sheathing _— i i
| :
Molobure -reaobant =t \
navliation boards - e rrobect sxpesed
sueh 36 extrded sl surfaces

polystyrene can
continve dewn below
arsde bo the frost
line to msvlate 3
basement space.—

Rigid ymma{:g\n}\gé_
meylsbion for /‘
grond slabe;

__fypieaily 224"

0a i e
T TP e rir e g

CONCRETE OR
FRAME waALLS S0LIP MASONRY WALLS MASONRY CAVITY WALLS




B «26{ MOISTURE CONTROL
. . Moioture 1o normally present v the air 26 water
Warmm air | 70 F/BolRY 1nede vaper. Evaporstion e 3 building's pecupants
caviby R L and equipment can raise the air’s’ humidity.
4 Bo° Thie masture vaper will traneform 1boelf nte
Pew pont 4 40° 2 hiquid atate (condense) when the air i which
. 4200 1 exiots becomes completely saburabed with 3l
e’ the vaper 1t can hold and reaches ibe dew pomt
o subside KT temperatore, Warm air 16 capable of holdin
d j more mowbure vapor and hae 2 higher dew pont
1} E - Yhan cooler ai.

i ot B

WALL wiTHout 'N%%'AT’GN S\nce 1t 16 2 a0, moishure vapor dlwaye moves

= O/ from high Yo lower pressvre zress, Thio normalf
== WFB0hRH Insde means ?b tends to Affvee from the higher
0’ hvmidity levels of 2 buiding’s mberior “toward
1 _.50° the lower homidity levels wzam. This flow 12
Dew point i 1 __40° reversed when hot, humid conditions exist ovtdeore
N I AN . and 3 bulding’s inberior spacee are cool, Most 4
1 __zo’ bullding materizie offer Iibtle resistance to thio 2
2°F oubard | B vaeu3qe of moisture vaper. If the mosture vaper -
ik =l _ o’ comes inbo contact wikh 2 (o surface whooe
i : bemperature comcides wibh the air'’s dew point,
: LS & will condense.,

WALL WITH INSULATION
requires a vapor barrier o prevent
waber vapor from condensing wibhin the
iayer of \noviation, A vapor bareisr
becomes more important ze the |evel
oF thermal neviation mcresses,

Condenaatin can levsen the effectiveneso oF
thermal moulabion, be aboorbed by 3 building’s
materiale, and deveriorste binishes, Mosture
vapor, therefore, mvst be:

(D prevenbed by vapor barriers from penebrating
the enclosed opaces oF exberior consbruchion,

PERMEAPBILITY OF GOME BUILDING MATERIALS and/or
Maberial Permeance (Perm) dllowed f7 eocape, by moane of venbilation, |
Bk A7 _ P pefore 1 can condensde 1o 2 liquid. %
Conerebe 1" . 3.2
Concrebe Yloek, 8" ... ... Z.4 3
Gypsum bosrd, ¥s" ... ... .. 50,0
Plaster, 4% .. . .10 1B.o
Flywood, Y4’ exterior glve ... . .7
Bullb-up roofing ........._... ¢.0 SN

F g S ]
Alvminum foll el 0.0 /ggg:eay
Polyethylene  4mil ... . ..., 0,08 ” &
Polyethylene. :6 mil 0.06 %
Pupiex sheet, sophalbs ol 0,002 Cirevlar plug vent Gcreened vent slot
Asphalt oaburated + costed paper . 0.2
Kratt paper, toi-faced .. ... ... 0.5
Blanket meviabion, faced . ... .. 0.4
cellular glase. .. ... ... .. ... 2.0
Polystyrene, molded . .. 2.0
Felystyrene, extroded ... . . .2 3

Stamped or Aluminum or vinyl
Paing, Zcosts exterier........ 0.9 sxtruded vent sbrip softit panel vent
TYPES OF GOFFIT OR EAVE VENTS
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D/AF’OK BARRIERS AND VENTILATION

Ridge ventilsbion
may ve provided by
2 conbinvavs ridge

vent,

or lowvers

" bhez’l
@abi& end

walle A A

o VAPOR BARRIERS
ave normally placed o
the warm (n winber)
side of insvlzted
conatrvetbion,

In warm, humid chimates,
the vapor varrier may have
Yo be placed on bhe ovber
fFace o the conetruchion,

e ROJFE AND ATTIC VENTILATION

i provided by eave vents ang,
o sloping reofe, by vente clese

to the ridag. The tobal net free

ventilating ares shovld be 3%
least U/ag2 th of the area of
the space beina ventilated,
wibh B0 % of 2#:& required
are3 bend ab or along the
ridge. Opemngs shovld be
robected againet the entrance
P rain, antow, and insects,

1" mn, clearance
AN o venbilation

Some riad insulation bosrds have
itherent vapor resistarce, whie
other 1havlating materizls have 2

vapor rebarding facing. A vaper

barrier 15 most effective, however,
when 1t 16 applied ss 3 sepsrste

[ayer with no bresks and with
il seams |apped and sesled,

gyer unhested spaces,
bhe yapor barrier 16 placed
on the warm side of she
msviated er’,'l

Vent holee and étzckefyl/\

00 J0EIO 0 2000 O 0
w1 L e

’,X_\

i 40 Y 0 L A 3
50 S0 I P 2N T T T

A vapor barrier for Hat
roof assembliee 1o

surface condensation

M windows can be -

controtied by raeing
the surfsce tem-
perabure with a
warm air aypply of
by veing Awvble or
triple glazing. -

o CRAWL SPACES reduire 3 vapor

Unheated crawl spacee 3o

barrier to conbrol 4rovnd mme:bur"a,}

require venbilation, The oyenmngs

dpeminge shovld L1
have 3'net grea of  I°

=
|
t
:
H
i
i
|
=1

| Wire mesh
1
—>

recommended only when the
sversae ovbdoot' January
tempérabure v below 40°F
and nterior relative
humidiby 19 45 % or greater:

When 2 vapor parrigr 12
used, the inavisbion |zyer
may have to be venbed,
Conavlt roofing manvfacturer
for recommend atisns,

Eave o @oFfib vent
shovld be conbinvove
or conelst of even
disbributed spenings.

Exberior sheathing,
bullding paper, and iding
shovld be permeable to
ailow any vapor in the
wall to escape o the
svbside,

Awr-bight construction

2t ledst V2 5.F
for each 25 lingal |

3,

\

s T e R |

may require 3 forced
ventiating eysbem W
wikh an air-¥o- sir heat
gxehsnger te rid
intemor spaces of
meolgbure, odors, and
potlubants,

LY

i
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EXPANSION JOINTS

Bullding msberisie expand and contract n resposce
bz normal changes i femperabure. Expansion |ombs
allow for bhie thermal movement i order to prevent
dietortion, cracke, or breake m the bulding materisls,
Expansion jointe ohovld provide 2 complebe eeparakion
of materal and allow free movement while, at khe
game time, maintan the weathertightnese of the

abructure.,

\/
° New huilding
adjoiing exie

s Low mase

mazbmg a
tall mass

© At winge and
mbergestions #F
L, T, and U
ghaped buldinge

Maximum |ength

withovt expansion jonbs:

o Steel, concrebe, or puilt-
up reoting - 200!

o Magonry -~ 125

2-way expangim jonb

—4-way expansion Jomt

The width of 3n expsnsin joint depende
on the building maberials and the
tempersture ranje involved. It varies
From 4" to 1" or more, and should be cal-
culated for eath specific arbustion,

e Eor surfaces with severe salar
exposVle, expangion joinbe shavld
be provided st more frequent
wmbervals,

© Parspet walle vequire expansion
Jonbe nzar corners to prevent
thetr daplacement.

» Additionsl expansn jointe are
required n the exberor wythe oF
masonry cavity walls ; exterior wythe
must be secured be packup masonry
with Flexible anchors,

o Horizenbal expansion Joinks sre
required zb oteel shaif angles n
masaenry wails, and sbove maeonry
wills ghat abuk 3 structursl Frame.

Nenkearing masonry partitions
require. an expansion joink when
phey abub 2 reof or tloor strvcture
that might deflect.

e Long, mear bulding elemente,
sveh 26 handraile, Y2120, gravel
gtops, and window or cvrtain wali
framing slec require expansizn
Joinbs,

COEFFICIENT OF LINEAR EXFANSION per unit lengbh per one deqree change w tempersture (F°)

Loppet
lron, cast ... ..

iron, wrovght .. ..., .....
besd .. ... ... ... ... ...
Nickel ... ........ ... ..
Geel, mid
Gteel, stamiess . . ... ...

xig~7

1zp Paralle] Yo woed gram:
{04 Fir o .
1ol Mapie

2% Ok e
59 Pime . . .............
&7 Ferpendicolar to gram:
152 B
70 Maple

o5 Oak. . .

99 Fine

x 1677 x 10
- Brick masonry e .| 84
21 Portiand cement . .. ... ..
26 Concrete .,
27 Granbe ... .. ... . ... ... 44
b4 Limegbene, . ............1| 42
Mavble ... ... .........1 &b
320 Flagber. . ... ... ........ 27
270 Rubble masanry.. ... . ... .
200 Gigbe, ... ... . ... ... | 44
19¢ Glass, .. ... .. .. ... . ... 47

Coetficient of gurface expansion 1o approximately iwice the linesr coefficient,
Coetticient of wlume expansion 16 approximately three times the hinear coetficient,




| EXRANSION JOINT DETAILS

T.29

Provide
wesp holes —— Lap recewver
in magsnry AN Cav Flaoh
cavity wallo N8 p riaemnd
Y Use fasteners
/ w/ slotted heles
or cleate nf
Pramoldad lovwe loek ssame
oxp. Jb. filler
Waterstop !

BYP. JT. @ WALL AND ROOF JUNCTURE

These expansion joint detaile, albhovgh
genersl in nature, have the following
elements in common:

o A Joink, . ... .. A complete preak
throvgh the ebrvctire
which 16 ususlly filled
with 3 compressivle
materal,

e A westherstsp  which may be n the
form of :

o An elaghic joint
sealant (pee .%0)

o A flexible watersbop
embedded within the
sanetruction

o A flexible membrane
over flab oot jants.

(Bee 5.2% for more masanry expsnsion
Jownte, )

Expansign joint covers are used to
conceal joints n intemar foor, watl,
and ceiling surfaces, They vsvally
consigt of 3 rigid plate fixed to e
side of the Joing with an sver| sppina
shp Joint ot the obher

Neoprene bellowe w/

Treated metal jomt cover

Wozsd ourif———\__ﬂ

L(~93w faahing

l .
S Compresniie insulakion

1]

Gyenge fubing and

Single- ply
Jeing” filler

memprane rosting

FLAT ROOF EXFANSION JOINTS

Premezlded exp. b,
/ Filler '

W;_“ Pretormed, Floxivle

5 waberstoy

J ‘ szbarpmﬁmj
CONCRETE FOUNDATION WALL
H/“mbarw Xy it cover

PSR R AR LRI
PR LR RAIAR KRR T o111k Fillor

k \ W Lj.,.‘,ﬂexr!pf& mﬁsﬁ tles

Gealant angd Filler red

MASONRY CAVITY WALL

Povetzl slots with
W/ metal anchors

A
S
PN

A %galant and ﬁf!&r rod

EXF. JT. &8 COLUMN @ 3ll jonts
Angle fasbensd Fixed plate
fﬁa wall
Compresoible Hiler
\. 4 ~ '
glp Jomt sl ot
Premslded
b et ﬁ“o’r—//”‘ -
AT WALL ON FLooR

MMM

EXPANSION JOINT COVERS




B30 JOINT SEALANTO J

YOS T2 provide an eftective osal 2gainet the paseage of water
%

nd aip, 2 Joint sealant must be durable, resilient, and
have both cohesive and adhesive atrength.

— c— — :
Compressed As metalled  Elongated Geslante can be classified according e the amovnt of ]
exbension and compression they can withetand before :

farlure,
Jownke shovld ve Yocied to e Low rande seslants
ensure Full conbact wibh and o Movement capabitliby oF + 5%
2dhesion to svbstrate o Ol-based or acrylic compovnds:
‘ o Referred to 36 caulking and veed for omall
Sealant jont depth —— Joints where hittle movemente 16 expected.

o Medivm range sesiants
o Mavement, capapility of + 5% tokio %
o Bukyl rubber, serylic or neoprene compounds
o Used for nonworking , mechanically fasbened
Jonbe,

Full conbact depth —
' eI
g et
T T RS
5ealant depkh e
o 4" wnn. for &' joinbs
s equal to yoint widkh
for jonbe wp o V2"
o half oF Joint widbh

for Joinke Yol or wider,
but neb more than 2"

e Hiah range seslante :
o Movement capability of $12% Lot 25 %

\ > Polymercaptans, polysulfides, polyvrethaties,

and ailicones
o Used for working jonte gubject to 2 sianificant
amount oF movement, svch 36 those 1v curbam

‘/ walls,
Joint widbh = seslanb wmidth The wUbstrabe must be clesn, dry, and compabivle
o Y4 Lo 1"or more with the gesalant materis!.
wdth depends on:
o Jont spacing -A primer may be vequired Yo \mprove the adhesion
o Expected temperasture range of 3 seslant bo the subotrate.
o Anbicipsted movement dve to wind :

o sbrucborsl diopiscement The jomt biller conbrole bhe depth of the oeslant
o Movement copabiliby of seslant conbsch with the owning parte. 1t shovid be com-

vrevsibie and ve compstible with bvb nob 2dhere to
bhe vealant, ¥ may ve n bhe form of 3 rod or tubing
of polyethylens foam, polyvrethane foam, nesyrene,
or butyl rubber.

{ __When bhere 16 mevtficient depbh for 2 compressibie
tiller, 2 bond bresker, ouch 26 polyethylene bape, 16
required to prevent sdhesion petween the seslant and
the kobtom of the Jonb recess,

. Most osslanbs are viecovs liquide which cure sfber
being appiied with 2 hand opersted or power qun. These
are reterred tr 36 gunnable sezlanks. Gome lap
joinba, however, are AFficvit o sezl with qunnsble
seslante, These Jointe may requive inskead 2 prefermed
Golid tape seslant (polywtene o polywobubylens) thst
19 held n place vnder compression.
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CONSTRUCTION

This chapber discusses those elements of 3
building which have umaue characteristice and
which therefore should ve considered as
separabe entities, While not always affecting
the exterior form of a building, they do inFluence
bhe internal organization of spaces, the pattern
of the atruckiral system, and in some cases,
the layout of hesting, plumbing, and electrical
systems,

Stairs provide means for vertical movement
between otories of 2 building and are, therefore,
important fnke i 2 bulding’e overall
cireulation scheme. Whether punctuating 2
two-story velume of space or riging through 2
narrew shafb of epace, a otairway bakes Up 3
significant amount o space. A sbair’s landings
should be lagically mbeqrated wiph 3 buildings
strucbural Gystem fo avod overly complicated
framing condibione, Safety and ease of travel
are, In Yhe end, probaply the most important
oineudaraf:mné m the design and placement of
stairs.

A fireplace 16 2 sovrce of heat and a visual
point of interest for any inbervr space, The

lzcement and size of 3 fireplace in 2 room
should be related to the ocale and uee of the
apace, Whether it 1e an integral part o 2 wall
‘or 2 freestanding element within 2 opace, 2
Fireplace must be consbructed Yo Araft

roperly. The damper and flue sizes should
correspond to the size and proporbions of the
fireplace and yrecaubions should be baken
243inet fire hazards and heat loes,

Kitchene and bathreome are unmque areas of
2 buillding that demand the careful mtegration
of vlumbing, electrical, and hesbing/ventilating
syotems with the funchional and aesthetic
requirements of the epaces. These reas 3leo
require epecial fixtures and equipment, 2o
well 2s durable, easy 4o rmaintain, and
sanibary ourfaces and finishes,

.




0).2] STAIR PLAN TYPES

e STRAIGHT RUN N

Fiighbs may be equal or unequal’s

T
T
]

I
H z
1
H
+
i
-

ﬂ

é@ usl o
akair width

Landinge below

normzl eye level are
thvibing —

e Lo SHAPED STAIR

= straght run sbairs can ve
hysically firing 26 well a6
paychologieally forpidding

- The iﬂuiﬁm@ code generally
Limibe the verbicsl riee bebween
landmgé to 12,

» Landings should have 2 dimension
tn the direchion of travel eavsl te
the widbh of the staw; but it need
et exceed 4'. :

- A sbairway may be zpfr‘azahad 2nd
deparbed ether axially or peryen-

diculsr {0 the etarr rin,

- The form and piscement of 2

stair are reisted to the cireviation

scheme for the wulding and the

spatial confiquration oF the sres

i which the star 1w locsted.

A 180° return star 1w more
compact than 2 sngle straight
ron etalr,

- Ib may ocovpy 3 square or
rectangular ares m plan devending
on the widkhs and rune o ibe
bwo fighte.

(T

T

« AN L-shaped sbair may have
eibher equsl or unequsl Hights,
depending on the desired
propertion of the etairwsy

ﬂf&ﬂlﬂrﬂ.

* It may slee be extended inteo
3 U-Ghape with three fhighte
oF obairs.

}(______..

F...._,.._

N |
n

17

=
L3
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corners.

« The building code generaslly restricte
the use of winders to certam
residentisl scovpancies and specifize

~the minimum tread ron.

|~ Required bread run
must be provided wibhin
; iz" o narrew end.

5" pn,

&

o Gpiral svaire occupy 3 minimum
amount o gpace \n plan,

- They are veed in remdences and
for access vo loft opaces.

» Residential apiral shairs may ve uoed
26 required exbs \f the area served 1%
limibed to Aco 5.F

« Gee 2.10 for typical dimensions.,

S offset
center

D5
« Winders refor o the Yriangisr treade !
whieh are used fo conserve sysco when §
7 wbawrwsy changes direction.
. Winders can be hazardove since thay S
offer libtle forthold st thewr interior RN R—

[ E
s WINDPER STAIRS

"'7=£

e
" eSFPIRAL STAIRD
rm—

;

s RAMFPS

Ramps yrovide smoskh tranations between bhe

floor levele of 3 buiding. T2 have comfortaply low
slopes, they require relstively long runs. They are
typieally veed tz provide

Acoess for the handicapped

Access for whesled equipment

Smosth, continveve movement throvah or
sround s tall apsce.

Short, sbraight ramps act 29 beames and may
be consbrusted 34 woed, sbeel, or concrebe
Floar gystems. Long or curvilinear rampe are
vovally of sbeel or veinforced concrete.

Rampe shovid have ronelip surfaces, especially
when exponed to the weather,

1112 max. slope for handicspped
accese 2nd when ramp s yeed 24
an emerqgency exib

118 may, for sbher rampe

L—‘fbé'mm.

Landige are required at the top and

botbom, and for each B' o rise,




O 4| STAIR RISER AND TREAD DIMENSIONS

K= Riger

K T2 Tresd o
o e
™
G 'min. boespace ﬁ\fﬁ/
‘ P A W S
LADPERS s .

Brep
Aja.bé- 4:_
' s

e

T for handicapped and exte

RIGER AND TREAD DIMENSIONS ¥
Riger Tread in
Inches«(mr|  Inches(mm)
5 (27) ! 1B (281) kM riger= 5"
sha (123) | 14% (3e8)
Bla (4e) | 14 (%50)
B3 (146) | 13%2 (342
6 Gez) i 1B (330)
o 59) | 12% (31)
6l (6%) 12 (308)
c¥ Om) | e (202)
7 Gred | 1 (279
s (184) | 10l (27
T (o) | 10 (268) k—Max riser=74%"
7% (47) | 2% (241)| For vesident 12l
& (208) | 2 {e29)| sbare
* Consult the spplicable code to verify the
Adimensionsl quidelines ovblined m thie
and the fellowng pase.

The dimensions & 3 Gairs risers snd breads shovld be
provortionsd to accommodabe ovr vody movement, Their
pisch, if sbasy, can maoke ascent phygieslly diring 26
well as poychoiogically foridding, and can make descent
precariove. ¥ 3 staire pibeh 1o ghallow, ite sreads

shovld be deey enovgh to bib sur obride.

Building codes requlsbe the minmum and maximom
dimensions of visere and tresdes, Some codes f;pwtfy
2 maximum Piser dimension of 7Y2" and 2 minimom
Yread of 0%y obhers fimit 2 riser o 7" znd require
3 Yresd of 36 leset 11", Residential staire sre veuslly
allowed to have 8" risers and 9% freads,

For combort, Yhe rier and bread dmensiens can
be proporbioned 2ccording to the -Pnliowmg tormula:

o (2% riser) + bread = 24 to 26 (inches) &

The acbual rieer and bread dimensions
for 2 oot of etaive are determined by
dividing the bobal rise (the Hor-bo-FHoor
height) by the desired rieer height. The
reavlt 16 revnded off ko arrive 3t 3 whale
number of risers. The tobsl rise 1z then
redwided by vhis whole number to arrive
2t the sotval riser height.

Thie riger height musb be checked sqainet
bhe maximum rieer height sllawed by the
bulding code. I necessary, the number
of meere can be imcreased by one and
the sctusl river heght recalovlsbed.

Once the actval riser height 12 fixed,
the tread rvn can ke determined by

Exterior otaire are generslly net a6 vbeep a6
inberior sbaire, especially where dangerové -
condibione such 26 enow'and ice exigh, The
properigning formylz can therefore be adjvobed
to yield a2 sum of 26.

For gsteby, all risere m 2 thght of shars ehoild
be the aame height and 3ll treade ohovld have the
same ron, Bulding codes limit the sllowable
variabign 10 riger height or bread run o ¥le, !

" Binge w any thght of stairs, there 16

Using the mser: bread proportioning
formula.

Blways ang lees tread than the nmber
oF risers, the botsl nomber of tresde
and the tebal pun can eaoily be
determined,
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S7AR REQUIREMENTS D5
e
WINOQY N S 12 " mn, sleapgfice — T
ela \ Handgrip section e
S %" b 2 :
g Hand ral § § e N 4t 2 w:d&—":’m
> 3 § - ) \\
=i 9 e e 2
zipr ovel S "
) ; el & 2
———"“\""‘}'—L—f 2. RF @
- B9 SR =
'{\ala'q Ry I S
& R i 12" max.
4 ™
o
= - Run
& «-l vl
§ o {tread)
s . o
= é Run of flight B | Stawr width 3
L e e
= B A mirimum ~
%[ Landing o 3 risers por
3E, Hight 16 recommended
vl Floor i&v&ll
NN NN NN N Building codes base the required width of 3
AN I I I 1 N sbair on the type of sccupancy and the ocevpant
N I A I A N load zerved.
‘:\ : ‘ : i \_\“‘\ Min, widbh  Oceopant lsad (o)
N OIS N O O S 9 7'-8" Private sbairway; oL <10
N SRR $ : 20, o< 5o
:\ EEEEEEN 5-0"  oLyeo
’ P , i E Door ohovld swing i direction oF exib. Door
\ ST O A € —_— swing mist :ICM redvce the |anding math to less
‘ . \ ' than one hsif of ks required width.
N\ ?&@K NSRRI \\\\ﬁ qured width -
- Handrail may S Whett tuily open, the door mvst not wnbrude mto
W preject gt : : required widbh by more than 342"
N e she required
NG Except for residentisl stawrways and
§ ebairways le6s than 2L o" in width, handrails
N § are reduired on bebh sides of the sbar At
N leagt osne handrail shovid extend veyond
N the bop and bobtsm risers 3% least 6! The
¥= ends shovld return to 2 wall or terminate
£ n 5 Hewel post,
R —— Offaetting the rivere 3b 2 landing
R can ensvle the handrail te turn without
N 2 provevnced vertical dm}a.
X




4 .6| WOOD S5TAIRS

A wood obair 15 consbructed o the following elements:

v Carrisges, oF rovgh etringers, are the
mam framing mempers that evppert the
star freads and rsers,

e
£
Vs

e Siringers are the sioping 1de poards
34sinet which the rsers and treads
verminate; they are voually fimsh

I
e

Mebal vger

p—

membere sibhovgh some are hovsed r;ruio’jg:rf”
to serve 36 8 carriade and support PP
the reers and brezds.

e reads are the forbwaye bhat
spah the diskance bebween
the carriagee.

-Riser

- Tread

e e e e e am e e e o

1
1
!
:
I
|
3
i LArrizaee
H
3
i
I
|
!
1
i
i
H

» Risers are yerbical boarde bhst
ciose oft the ohawr space and
hely make the construction rigid;
some st231rs have no risers,

-Nuntber and epacing of

_carriages depend on the
spanning capabihty of the
sread materizl,

-
- \\

- ~
carrisqes bear o - ~
framing for landing S

*‘
| -
\.!l’% /’i‘t‘l La/d/g er slpport

/4

Finigh wood flooving ——""

BRI '
Metal P'wn‘
or ledger support
for carriage

AN NS A0 | : Wall finah ’Q‘Q{
"" o Full strmaer

A ' Plywosd breade
éﬂﬁ% - and rigers

For carpeting,
chamter edges of

N7

sotti, if desived treade - Gbude —— |
Firelotking ' j |, fun Becbion throvgh
o N I shar with full
. Carriage occon stringer
P “ 1 Ny
Pl gpacer N ; 2
P femsesesay St

: ' ~ N
: ~ H
) S

CLOSED RISER STAIR WITH FULL GTRINGER




9.z

Wall cap or
& handrail

For Hluoh cap
and revesl,
the wall fimsh
requires an
zdqe bead or
finished cdge.

wt—wall firish

e wall framing—

w7 Probiie varies with
Tl moldings veed

172" win. clearance

f)%%"%az” 4
— Metal handrail
bracket

T Blocking a2
required

—tped

5oLI0 RAILING

I
s
Tk

Handrail

Baluabers; vuilding cod
mgy regtrict
max. s1ze of

\‘3

Tread reburn
Face abringer

(leéh wall 7

openings.

Newel post

OPEN RAILING

stringer 16 rovbed
Yo receive tread
rigars, nd

, CLosED RIBER STAIR WITH HOUSED 9TRINGER

Riser snd /

face sbringer
meet ab & mitered
Jemt

~

Balvaters
Tread reburn doyebailed
/& ke bresd

Face et‘rmgar\,

g

&\Handrml

- Balyetore

2L5" 40 2010" Lo nosing

Epacers

—~3x carriage

[/é#ud wall or e Balvabere
: "'! sohd rail 29 botbed to
carrizge
—-~Pl72KIng '

N,

k-2x carrizge ]

iz
;é\ﬂank tread ||
3 let inte carrizge

Y2 min,

=

Zx v Fx
plank treads~

Steel
angle

Plank tread

“-oteel angle
guppert et inbo

tread T

R

Bx carriaqe

OPEN RISER 6TAIR




J.8| STEEL STAIRS

Sheei obaire are analeqove n form
to weed stare,

e Steel channgl sections sevve
85 vhe atringere

» The star fresde epan the distance
between the sfringers; they sre
usvally 1n she form of sheel pane
filled with eoncrete.

o Steel breade may slso conaiot of
bar grating or Flat pistes with 2
bextured bop surface; theoe
bread types are veed i ublliby
shawe,

o Pre-enginesred and prefabricated
stegl staire are avalable.,

Sheel channe support

for landing may be hung
with threaded rodo From
the fioor sbrvcture above,”]
or bear diveckly on masonty.

pipe; 174" 4 min,

o= U pdpai| may gloe
ve svpported by
wietal balvaters
apsced 4" to 6%,
and welded to Lo

Field weld

Shop fabricabed ' f
¥ handrail of mzﬁ,ﬂ/

of channel abringer

Bullding codes require the
handrail ta extend beyond
the bor and bobbom
moere and reburn
bo the wall,

support

&besl channe
stringer

Concrebe hlled
sbesl pan bresds

gteel pan landing
with concrete fll

. CLosED RIGERS
§Z - sbeel pan tread
w 2" min, eonc. 1)l
e 1" x Vp"
angle supporie

steel channel sbringer;
¥ .

Gypsum board or
metal iabh and plaster
ooftit gupperted on
Forring channels

= A vary; consvls
manvfacturep

PPEN RIZERS

chy angle w/ anchor !
bolts b2 oecure cach

strmger € 3 floor

obeal pan w/ conc.
fill welded #o
chanpnel sbringer

Flat plate btresd wibh
vexture top svriace

* Weod and precast
concrete tresds are
Bler avallaple
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CONCRETE STAIRS

A concrete obair 1o designed as an inclined,
one-way remforced slab wivh steps formed on
va vpper surface. f the abaw o consbructed
afser bhe floor beam or wall supports 1% acts
16 3 oimple besm, IF 1615 cast with the
peam or lab supports, iz designed 25 2
continvave beam,

concrebe sbaire require caretul analysis of
load, opan, and suppert condibiens, Conevit
2 sbructural enqincer.

with reinforced concrete, a vamety of
canbilevered designs can be formed and
constrvcted, In addbian, precast concrete
star elements are available, 1

Foot supperts )
for handral
s Escuboheon
Castein-piace
Lo 1 plesve e—Foets or
balvsters
=] b - Pracket anchar

bolted to concrete

I
a b

Handrail supports may ve snchored
bo the top ot the skaw slab or low wall,
ov to the #lab sdge,

Cank nosing w/
W abrasive. finish

s

Metal, rubber or vinyl
w/ werrated surface

Stone tresd
w abragive stripe

Concrebe gbaivs require alip
resigtant nozinge and trezds.

#% nosing var

" vadive max.\

%4 "radws

Edde of 5lak may
be turned vp to
form 2 surb

or solid

rz:hng -“’

H

/ SO
g L
//
T L [
L //: b
A 15" wmn. @ conic,

willa; 4%min, &
magonry walls

! =

A

(h.

¢

sbair slak thickness,
prelimumzry estimate =
opan/26.

Ugpan 12 equal bo bhe homzontal

Awebance pebwean the glab
supperts,

1% " maximum

V2" vad we\ \_>\
5"90““": % pEEanat

Preliminary slab thickness =
span 26,

Horizenbal barse cxbend inke
s1de wall

sheel vemforcement 2 requires

T T BEAM SUppOT




SPIRAL STAIRS

9" landing yplatform
msy be equare or 3
quarter circle.

The required headrpom
should be achieved
wibhin 34 of 3 crele.

clear bebween
center pole and
rail

Figeor
._,,,i?_"f“':f,j_. ; _J/

ceiiing,

The center pole may
M /t&rmmﬂt& at 2 rall
:#/

or cotbinve up te
g /

= Riger haight d&yeﬂdéb
\ - on bread andle and
Hoor-to-Haoor herght

9% " max.
g 646" min, headroom

i Weed or metsl ppe
handrad

one balvgber per bresd

Flosr-to- Hoor heght

Page ylate may bear
i on finieh Floor or on
{ floor struchure below,

PLAN AND ELEVATION

eBnclosed s Lorner etan -A;cwa shair

in cylinder

» Opert ghar
adjpeent to wall

"mm, zlear Yarioue coennechbions are
avaiigble £o anchor the

Floor opening platform to the Hloor

stryctore.,
» Freestanding open stair
Po65IBLE STAIR LOCATIONS
22°- 30!
29° or
sp °

ETAIR TREAPS
Metal breade may be of sbeel or zluminum,

o Lheckered plate

> Abragive cosbed plabe

° Bar grating

o Steel pan with concrete or
berrazzo fill

Wood treade require 3 obeel substructure.

s Hardwood tresd
o Plywood for carpeted treads
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REFPRESENTATIVE SIZES AND DIMENSIONG 0F GPIRAL STAIRS ¥ G
Trezd | N2 of treads | Riser Headveom 7l Welt Plabform | widbh: | Cenber pole/

angle [ 2 crele height dismetar | opening | gize Fole bo ral| base plste dizmeter
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| [ LADDERS .

2'0 mm. { .
B e—— R B H ww—/\
i
it S ~Hand bare . e s /\ ' bare
—_ ) @ ’7’ " ﬂncn
9 - " "
: o A plabform
: o ] =2
: S i required
: 3 ¢ . | L %o clear bop
Support /E! { B — = of parapet.
= ; ; Li| - Rungs may ve o .
ﬁ zmgi&a@ 10'4.6. E Lit« 34" round bare
: e : = or 1°4 pipes. —e—-fm "to 131" i
f
% ot mn —— | : : " obringers may be |7 i
: [ chanvels, aigles, R I
: { o Hat bars. | 7 mn,
ki i L > o
i ¥ T
: | : 12"% o
: ‘ ' Angle bracketo L g :
1/ Velbed o Floor Fivet rung T
. l L. =
:9& i i ;
1 , /7"
¥ ! ; g VERTICAL LADPERS
Angles bafm/ Ay -
o wall znd T R T
welded or paibed l—i'@—mm'J S " or larger pipe
o sbringers ‘ railing; secure to
wall or veturn b2 _
sbrnger st bop ~6" to
doorway
Ladders sre used primarily in indistrisl '

conetruction and i ubility and service
sreds, They may zlso pe veed 1n privabe
residential conetruction where space T gtzel channel
6 extremely tight and bratfic 12 S A : e , 13 gbringer
ninimal, i T

AT Checkered

The drawinge s this paqe iilvstrate steel ylote
isdders built with metal componente. or bar
The ladder forms may be translated 4rating

inke weod construction.

s3feby considerabions inclide :

o Proper rizer height

° Adgqua#a toe space
s Adequate support for sbrinae
nd raliimas b )
o Slp-resistant tresds - = Les
SHIFS LLADDER

_-Angle brackers

i i A A T s 1



3 .12| ELEVATORS

Elevatore are mesns of direck, verbical bravel

. : for 3 bulding’s occupants, equipment, and
S — Hoigving beamn supplies. The type, s1ze, number, and arrange-
E ; H ’
. - _ Penbhovse machine room ment of elevators required are debermined by:
e N A ; * Type of occupancy
SRS ~Machine peam carries
§ " the enbire clovator gysbem o Amount znd temps of traffic to be carvied
_ i : e Tobal verbical bravel distance
S g ‘ o Average revnd-trip time and elevator
3 : speed desired.
8
Tep Fiam‘fu’ f
b, E Buide ral N
Posr heighvs: -
3 ?{ 7' znd & =
X lear
5 I - Top floor
< T
) [ Guiderale W/ oupport | =
> brackete @ each Floor e Hydravlic pwton 8lE
3 K : g
a8 =
3 E Covnverweight Machine reom 16 locsbed 3t 3 g
| or near bobtom |anding, 3
: Bottom ﬂaw‘? ' Bottom Floor
- - S S -
' :“s » Elevater pib &Eiavafvr ri —3
m i
| Depbh of paton cylinder well &
' equal o height of elevator Lravel.
ELECTRIC ELEVATOR® 1 HYPRAULIC ELEVATORS
Electric- pawered elovators require 2 L A hydraviic elevator veee 2 hydraviic piston
venbhoves o accommodste wolsting and to rawe and lower the elevator cab. b Joes
control equpment, Gesred grachion not require 3 penthouse bvk 1bo lower speed
elevators ave capsble of speeds vp to and pioton length [imit ke vse to buldings
350 fpm and are subakle for medivm- ‘ Wy b2 41 sbories In height,
ree buldings, Gesrless braction
elevaters are avpilsble wibh opeeds up o These qudelines are for preliminary ylanmng
. bl tom and typicaly serve mghrise only, Congvlt the local cade and the devator
S buildinge, manvfacburer for cize md strvebuoral require-
s gn [Beam to support gude raile mento 36 well 26 shatbway requirements for
— | By =/ @ each floor fire separation, venbilsbion, and eoundprosfing,

W R RN

N X L@J : May be closed ® one end
+H] F4F] [4 . /3.‘ ?ﬁ' P
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‘ gtl.a@
Rated Load @ Q i;.m ® eun, mi.

e, -8t Tle  AlzbEs sl N ?
éjgg lbe, ' 8" ke 7o 4’-2“2 2!,2" Elevator banks are normally viaced oft of
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[ ESCALATORS .15

Egcalators can move 3 large number of people
ethiciently and comfortably among a limibed
number o¥ floors, Six floors are 3 vrackical mib,
gecavwe eocalators move pt 3 constant speed,
there 1z prachically no waibing period, bvk
there should e adequate queuing space 36
2dch loading and discharge pont, Escalstors
cannot pe ysed 2% required exits.

1aln ,

T * b
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| PARALLEL ARRANGEMENT CRISBCR056 ARRANGEMENT

2" gLy L7832 x Bise

1

| .
wid
I\L\' ! Zecdlabore are svalable

it it
Eocalators vequire .m 27" and 4%
gupports st bobh 3 tominal widbthe

it

7l v, headroom

g

1

i

H

i

|

i

ende; mbermediate . A !r

SUpports may pe < N E

required when > w |

rige exceeds 19, [ PUPRPY

) " ALY

. - . 1 . - . 89 e , \—“‘\ (_\ /’1 . =
, 33 =
4 A truss supports the escalator ' r& - &

and provides space for the
necessary mechanical equipment.

e

éi'&n

9 These dimensional quidelines are for
preliminary ylanning svly, Conevit the
manvfacturer ber specitic sizes, copscities,
and dimensinsl snd structural euppors
requirsments,

y r
L7 Bor 3" socslsbors

LHY Bor 48" sscaiators
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Flue corries smoke o A hreplace shovld be designed and
the ovtside., constructed to:
Smoke chamber dwects ¢ Sustain the combustion oF She fugl
smoke o the Hue. ¢ Draw properly $o carry amoke and
Gmoke sholf deblecks oﬁ:&rdcombuatnfa by-producte to the
down drafte. ovolde

e Radiske the maximym amoont of hest
Pamper requlates comtortably inte the reom
s1ze of the thraat, ¢ Ensure proper disbances from

Throsk passes smoke cembustivie materais,

into the emoke chamber. Thue the dimensions and propertions

== N of 3 fireplace and 1te Hue, and the
g arrangement of e components, are
N N Fireplace, where sukject to the laws of nabuore and the
< \ combustion tokes place requirements of the building and
S~ Hearth. extende Fioor mechanical codes,

of firepisce wikh 2
nencem bustible

7
_': -l
PRz

The fable below provides typicsl
dimensione for three types of

material, fireplaces.
i .
NN \| i ’,—5\\
R |
OPEN FRONT Pty TYPIGAL FIREFLACE DIMENSION® (inches)
\ L Width | Hewght | Depth | Back Verbizal | smoke | Pamper | Flue
1 widbh | back chamber! width | gize
= ® © 1 ® |® 6 |
OFEN FRONT
24 %4 16 i 4 i 3z b xiz
i 24 s & 14 Zi 3¢ BxlZ
3z 29 e 2 14 24 40 iZx1z
36 2% le 4 14 7 44 IZx12
42 3z l6 22 4 52 5o ox 16
4P 32 1& 33 14 37 Be lenie
b4 37 14 37 l@ 45 ol lex o
&0 48 2z 42 4 45 7Z iex 10
7 Ao 22 54 le be 84 20x 20
OFEN FEONT AND SIPE

28 “ e 2 %12
32 8 18 12 16
o6 » 2o 12 %16
4 oz 2z 16 xle
OFEN FRONT AND BACK OFPEN FRONT ANP BACK
26 24 e 12 x 12
j2ces 3
Mulbifaced fireplac re. " " o 2x 1

eopecially guscerbivie to drstis
m 2 reomy aveld yiscmng ther
openings opposite 3N exterior
daet.

2@ 30 i7 12 x le
42 a2 % lexlé




[ FIREPLACE REQUIREVENTS 015
o o e 74“4”_57:114.*;0 woad Framing

. o e \,;E/“ 1!Zwﬂcorn bustible \\\ i N
2 N \\ NN of S N
O\ R N

2" min. o wosd Traming

R —

\

1" space w/noncompuatibic
insulation

e L

m—,-f— 4" Firebrick

4'min,
Fire clay five hning ————

¢ ; . ‘

' “Hearth of brick, concrebe, or stone Sides of flve e

: and smoke chamber .

-3 shovld ke otiooth to \

i Plue should be centered minimize draq effect

;ﬁi over fireplace bo avod T T o1 the viging cuprent

; uneven drafiing, :: | {! of warm ain

r i !

Provide struckural 5‘“1"“?“ omoke chamber (parged) ——] "ﬂ;

r ! "

support for fHue Emmg/./ i \\\ j*”ﬁ“j;"’f}f' ] §
Allow for / \ ETIECHS downarares, .
expansion 7 ©) 5 ‘ ® Pamper requiates N \
3% damper r;.___________ﬂ_mm,___,\ draw of fireplace. ~——._] ‘

b i 4 LY

5§ 7 nds. v AN - Throst pasees smoke <

E \ {;,f \; \ iky smoke chambper. \\

E, L__—:=====‘==‘==:"—==:—'—-‘:~__:=:7—_'—__1A -

. g —‘\\ flr_ 'S § %E\-}

% m'n‘ 1 / o

§ to any j . t o gheel lnbel ——— |

‘_” mivotible L1} - Back 2nd sides spiayed ‘

, materizl—, )\ / . bl .

: ) . Lo radiate and e ect :

; heat Forwand I

Firewax of firvebrick ey ®
Hearth

ANAMAATAS A

* Bor bypeal fiveplace dimensions, et

see tavle on facing page., | \
| “Reint. cong. éiﬁl’j = }\\\\

Ash dump and
autside 217 infake e e

Foondabions for masonry Fireplsces o
and chimneys shovid be large ensvgh )
that the resvlting vark laad on the

gupporting sol 12 equsl vnder 3l parte é
of the etruchura, | _l—

PP




9 .16

MASONRY CHIMNEYS

12!

3! min. Absve
2 bzt oot

B

i
i

77,

Chimney must
extend st least
-2 above any part
ot the building
L within 107 4 it

|

I
f

B" tnin, when

for maconry

T ~Max, offact
¢
[ chimneys

!
et b 0,

N N L Fre clay five finer

7
TP

NN

N

1
i
i
-
\

\_/Z"mm. clear from
compugbibie condrvekim;

provide tirestopping
between chimingy snd
wosd framing,

o Ao e e — ]

e-efarﬂ be five,

f’ °
/ \
Fommm oy
e
! \
A
i
—t EBach hreplace,
b shove, or five
e requires 1bo gwh
I
© :
i

/

7

i

8" min, when exposcd
Lo exterioy

o Consult building or
mechamesl code for
chimney requirements
of high heat apphiances
sueh 35 Incineratore,

e

MINIMUM FLUE SIZES

-\J_L‘

*

Gtene or precset concrebe cap

Reinf, cement wesh to dramn
ranwater

Wythe between adjacent flues
o prevent downdraft

- Height: of apening ohovld be

1% x flve width,

4" offoet to prevent downdraft

Frem ave Flue o the next

Flve linng stande free o
surrounding masenry; lining
shovld have close fitbing joimbe
and ke lefb smaokh on khe tside,

N

N "Hied @ 18"0.c
w ¥ Z bare

FERI~_ vt
%gavzf Hye hner
3/16"x |" bee)

straps c3ob

in eeiomic zones,

masonry chimneys 2k least 12"
require renforcing ke cimney
nd anchorasc e and bent

the buldings
sbrochorsl frame.
Conotit losal code.

» Gquare of recbanquiars Vigth of hreplace opening
e Rovnd: Viz th of Fireplace opening

4 #4 bare mm,

srovnd rent,

i .
: ! 2
- | Vil
Fmsmiapizmaire "i“"""‘“"""""""‘""‘“"’
ovbside Faces’ Size= scbual +Y2"
ROUND RECTANGULAR MODULAR,

126 Arga Si1ze Arez é1ze Ared
(i) Ggan) i (n) {sqm) || (in) {69.11)
2" 47 2" 8" Bl B x 12" 57
10" 74 i 13" 0 | ' x 12" 87
12" 108 12" x 13" 125 17" 16" 1zo
15" 171 125 x 18" 16h AR A 62
1" 240 18" 18" 232 6" x 20" 208
2" 296 20" x 20" 279 || 20" x 20" 262
24" 4%% 20"% 74" #s || 20"« 24" 320

24" w74 4zo || 24"« 24" 285

e e

et

ieAra

rve e st

T e T T A R 72

-

A T G e e &b e

BT S T e




OPREFABRICATED FIREPLACEDS AND STOVES

P.az

ZDH

- ﬁ Ram cap

8" collare

3 Fapricated wmetal
chaes top

i 2", Flange

e e e e e

P o gt o

N 5% or 30°
\\ \\\ oHfsets
A
\\ \\
AN
N N
v
b
i
o
] i
: i
i ]
¥ ]
. )
P —d klMainbain 27 min,
Ui ! 1| cleararice

ingulated
chimney gections

Heated
2 retupn

~Nancombyotivle

Flush gr projected

facing .,

~Géreened opening
W/ ahabs doors

[ : "ka?rzc%mg brick
0ute;d 3 g

Raln tap ’
cable or rigid quy- " ;

3" min, dbove
36 required to . L yanafratmn
shabilize tall | oy
chumney? | 2! alove any
Inguiabed metal chimnay ] gﬁﬁf:;iihm

| 10t

.

2" mun, clearance
From sny comiustibie
consbryction —

\ﬁ Elaéhmg covies

-

Firestop spacer st
eath Floor or cetling

16" vin, pebwesn
uninsvlsted mebsal
chimneye ana
combyotible wall
or ceiling surfaces

ety

18" min, o
Eaadmg a1d4e |

3 .

S L6 ming may

be 18" wall 12
provected by 3
noncombpustivie
heat shield

1" clear awr gpace

M Ineviating

Zovo- clesrance wmadele have maovisbed shelle
and mzy be instailed zqainet comvustible
framing.,

Typieal widths: 26, 30, 42,"46," 48] 54"
Typical heights: %" 32, %"
Typieal degth: 74"

PREFABRICATED FIREPLACES

/7
Noncombustible hearbh of brick, olate,

or #hone, ab least V2! thizk.

i

guppart

o Conavlt manufactorer and local codes for
mebailation detsle and requirements.

WOODBURNING STOVES




4q),18] KITCHEN LAYOUTS

S . These plans dlusbrate the basic types of
o] D N R kibshen |ayovbe, These plane can pe readily

fow | Bdapbed to variove structurzl oF spatial

; oibvations, but they are all based oo 2 work

trisngle that connects the three major
kibchen centers:

.
X
X % e
NN < (@ Refrigerabor center for recowmng and
Pt X
b X

AL LK foed preparation;
Tl XXX { eink cenber for food preparation and
W clean-up;
—————————— A g % HE— © Range cenber tor cooking and Gerving.
The sum of the sides of the brisngle ohovld net
FARALLEL WALL be more than 22" nor leve than iz’
- L Additional fackore bo consider m laying ovt 3
r"““D i;;"';* - kibenen epace welde : ‘
G W - o The type and size of fixbures and appliances
'; A to be used
N ? « The amovnt of work surfaces snd sbsrage
i@@ & e - required
I e The degree of enclosure cnvizioned for vhe
foo - spaco
i land | * Requiremenbs tor natural lghb, views, nd
! | counber } ventilation
j Dy B optionzl » The type snd degree of accees deored
S :
|

e The teqration of electricsl, plumping, and
mechanical systeme ‘

HANDICAPPED ACCESS

Blo 2l
Min, turning diameter Highest
Provide frovb. . sheif ’
mounted cenbrole ///
/ K
B =
w8
Sink__} - :g
: E-—_-T— 7" {oe ol e
& 5 syrace
/»f i , 3
| s l_' Nengly ___iﬁ S
L l 7 éur%aw-l i . E




gpace dvsve cilbinets may e
closed oft with a fascia or ke
veed to ebore ravely uvsed items,

Cabinet shovld

project o ve flush
with front of 7
refrigerator. . <
Py ; ,_ﬁ ’
o
ey
3

il i

2" bpe space

SRR ELE

e Covnterboy dimengions shovld be
coordinated with shandsrd cabinet
51286, 988 9,20

® For preliminary planrming purprocs
the following widbhe can be vsed: ’

i o Sink : 32"
e Dighwasher . 24
s Range: 33"
o Refrigerator : 32 /
e Under counber and overhesd storage

requirements will inflvence the
layout and work center dimensisns.

"

KITCHEN HEIGHTS AMD CLEARANCES

# ! 5o Hight
.‘4'"‘5’ to B4 @!’1&‘{‘——\

1" 4o 24" 2t5"

T
I
!
|
|
|

e Vi

= .

E =

oy =
g‘; h =E
y 37 o=

: Lol L == -t
— “nge Gk . a
N-“\S.\
5

#

36 typ.

=3 tos ppaces —_
t

2441‘%9 50"

-—b-p't—— /—-?Q;J‘;o éIl
1




1),20| KITCHEN CABINETS

84"

»

%

~

5

Base unib Pass unit Prawer unib Tray unit Stk bage umt

Kitchen cabinete may be made of ensmeled
steel or of wood, Weod cabinebs are vsually
ot particle board or plywosd with hardweod
frames, and may have plastic lamnate,
hardwesd veneer, or lacquer finshes,

<
k3
1H I
20! 5%

z

o
N3,
s
<
\
¥
g
]
s

"
b

18

15

¥
>

H
k3

Stock kibchen cavinete are manvfactured
m 3" modvles and ohovld conform e standards
establiahed by the National Kibchen Cabined
Aseocisbion (NKCA), There are three basic
types of unite: base vmibe, wall ymibs, and

Nz
o

Combinabion wall v special vmibe, Consult manvfacturer for
for yee over sinke 3nd ranges available sizes, finishes, hardware, and
decessorios,

L

wWall aven vmt Ubilrky closet Base corner umb Base cwn‘gjr' unit Fiished end
: or panbry vmb and bller paneis
B
N D‘
» AN 1"'

» }‘\
1\?)/ -

241" hoight gllows for covnbertap up £o 112" thick.

* Base nite for bathroom vanibies are 20" high nd 21" deep,
¢ Pase unibs br bulfets and desks are 28Yz" high,




ventilzbed by 3 hoed mih
an exhavat fan

> Verbieally through roof

. Horlzmi’»zﬁy ts avboide

sxhavst directly to j
ovkside or, if v -
an nterior loczbion,
throvgh 2 duet

i the flosr sysbem,

e ELECTRICAL

W

AN

» Directly through exterior wz!!%"‘\

.

')
A

7NN 2

IR, W

throvgh sotfib above &

wall cabineke, % 7
self-venting N { .
cooktops may ] s

;%mmeee stasl -

Iy

W U W

N
s\

A minimum of twe pe

cirevite for small apphiances N
shovid be provided wibi

ovblets spaced 4'ss. and

shovk " sbove bhe covnbertop.
THese cwvouiks shevid be
protected py 3 gravnd favib
wberrvpter (6F1). '

Specisl, single ovilet cireuibs
are vequired for permanently
installed appliances sveh a5
vanges and svens.

Beparate cirovibs are alse
required for apphances such

25 the refrigerabor, dohwaser,
qarbage dispossl umt, and
microwave dven,

* HAD
Gae apyhances require ther
geparate Fuel supply lines,

e e koA AR

IR TR

| D"HE KITCHEN SFACE Q) .21

| s LIGHTING

Counver tov surfzces paylighbiag 16 zlways

¢ Plastic lamnate preferred.

3 o Butcher block

| - Ceramic tile In addibion to geners

o YENTILATION « Marbie or arante area lighting, task hghbmﬁ
Sende cenber may be * Synbhetic ebone 1o required over each of the

work centers znd over
caumber bops,

e HEATING

L Supply requter 1z

uﬁualfy iozated |

under a kase

cabinet;

N O Proyi
clepranc s
i forl projecting
ovide heat ware ab
i vagiabant. =1 corn
| surt Hexh g
i ook top. 3
; : o PLUMBING
Water supply and
: : wiske lines for
" the sink, waste
% Aispssal ymp, and
diohwasher are
requived. J_1
]

H
i

;

Flooring should be shp-resiebant,
dvrable, easy to mankam, and
resistant te water and qrease.
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EATHROOM LAYOUTS
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These bathroom plans illvetrate basic layovks and
relationehips which can be adjusted to onb specific
sibuations, Fixture spacing and clearances are
important for safe and comfortable movement wibhin
3 bathroom space. Recommended dimensions can be
perceived throvgh the sbudy ot these plane and the
drawinge on the facing page. The oversll Aimensions
of 2 bathroom may vary according te the actual sizes
of the fixtures vsed,

The layovt of bathrosme and obher restroom facilities
ohovid slec take into 2ccovnt

¢ the space for and lecatims oF sccessories wuch 24
towel bare, mirrors, and medicine cabinets

* the number oF plumbing walle required and the
location of stacks, venbs, and horizenbsl runs,

WHEELCHAIR ALCES%

: =" Provide 4rab bars around
| e b and waver closeb,
: Provide 2 wim, B' diamater
——— - gpace tor turning around.
/ e Provide Knee opace 26" high
/ \ / under aink,
'\ )
o / ‘ > Provide overaized oballe
~ g _In public restrooms,
|
4.3 g
L 2te | 28'hedlo 6
i | i - 'S
E\\f\f &
- &i 219'%5
A 5”@"
i i
s Toilet yartibion
™
“‘ﬁ X e -
n) Urtnal screen N
N\ - -
S 2rtdion | ] > .
= F ES ,/
3 /
m‘q\\ 1 .
"o
- =




| PLUMBING FIXTURES .25
. : N
Water closet Lavatory Lavatory Zathtul Shower
mdth: 20" 40 24" (seab 14") 20" t0 96" 2" ko 24" 346" 4o 60 246" ko slg"
pepeh: 22" b0 29" L 6" to 21" 2%5" 4o 712" 2-6"to 35"
Hewyht: 20" to 28" (9036 15") 2" 21" rim o $loor 12" 4o 20" 62" kool .
_(?_._ ——— e B
O )
May be svrface movnted,
sem- recessed, or fully
recessed,
__ Urinal Bidet Square bathbul Waber cooler
P mdbh B 4" 355" ko 42" 10" o 12"
i Depth: 12"t 24" 50" 518" b 4l2" 0" to 14"
T deghbe 24" vim b flar 14" 2% b 16" 15" o 30"
4 :
5 [ i re— =" o
Ubiiiky 2ink Sindle bowl sk Dovble bowl Dovirle bowl wibh drainbeards
widths 22" fo 45" i2" to 33" 28" to 46" 54" b0 B4t
Depth: 18"t 72" 1% ko 21" 16" ta 21" 21" to 25"
Height: 27" to 22" rim to Hloor 8" 40 12" 8" to 0" !

FIXTURE MATERIALS
sWater clesebs, urnals, snd hidets:

sLavatories, bathbubs, and. ...
vbility sinks:

* Shower vecepsore: . ... ... ..

R il

s Ghawer snglosvres:

Kitchen sinks:

The rande of fixbure dimenswuns shewn absve 14
for srelimingry ylanning, Consvly manvtacburer
for ackual dimensiong oF specific madels,

Vikreous ching

Vibresvs chinz
Enzimeled cast ran
Enameied oteel

 Terrazze

Enameled stesl

Enameled sbeel
stamless sbeel
ceramie +tile
Fiberglass

Enameled cast ron
Ensmeled steel
stainless sbeel

FIXTURE ZLEARANCE®S

T s
(8" mn)! b 1 TUb
!

]
i
| - -t
f : I 5“(ZHMI};§
26" 4o wall | |
- (18" min.) 134" by wall

]
2

+o fixbure (12%min,) W
!
rExsure g (2" min,)
- .._‘,J.A.L/ ]
Y 20" b wall
“tHe- ""xl* { (18" mn)
‘ i; 3
527 }

Lavatery i(ffl”mm.);




4 24| THE BATHROOM SFACE

Bathrooms require natyral or
mechanical ventilabion,

o gperable windmws or skyhghte
provide natural ventidation,

o Exhavet fan (which may be combined
wikit 5 light fixbure, fan forced
heaber, or 2 radiant hest T
lamp) shovid e a’oczbs.d/ -
close bo the shower

wall oppos
bathreom
daor,

> The light
over he itvbor
shower dhovid pe
resigbantl fo
water vagoer.

a4«

Backing for

the tui of shewer
enclosure shovld
be maisture
resigbant,

Al finishes shovld ve Avrasbie,

sambary, and easy to clean,
and flosring shovid have 2 w
henelip surface.

Vo e o N

Ay

Vaylighting o slways
aesravie

A single averhead light ficsure

16 vevally st acceptable. Avaliary
lighting e requived sver the tup
or shower, over the lavabery and
vaniby covnter, and sver any
compartment slized tolet spaces.

Plumbing walle shovid have
sufficient depth o sccommodate
the required waber supply and
waste lines and verts,

Eleckrical swibches 2nd
convenience ovtlets should net
be accessible from tvk or
shower. All convemence
ovtlevs shovld be probected
by a grovnd faulh mberrupter
Jerry

Bpsce 16 required for accesorries
such 36 2 medicine cabineb,
mirrer, towel bars, tolet paper
holdet; and soap cigh.

Storage space 16 required
for towels, linen, and eupplies,




FINISH WORK

This chapber \llustrates the major
materidle and methode used to finieh

2 building’s exterior and inberior surfaces,
Exterior wall surfaces should be durable
ard weather-resigtant, lnterior walls
should be wear-resotant and cleanzble ;
Haore should be durable and eate to wilk
om; cellinge should be relatively
matntengrce - free.

Rigid firmeh maveriale capable of spanning
short distances may be applied to 2
supporting 4rid of linzar members, More
flexible fimeh materials, on the other
hand, require 3 solid, rigid backing,
Additional bechnical factors to consiaer
include 3 fimioh material’s acovstic qualities,
ﬁr‘f resssbance, and thermal msviztion
valve,

Surface finishes have a cmbical influence
on the aesthetic qualities of a opace, In
the seleckion and Use of 2 fimish materal,
we should sarefully coneider color, texture,
attern, ard the way W meets and jone
with sbher materials, ¥ a finizh materal
has modvlar characteristics, then s unit
dimensions can be used to requiste the
dimensions of 2 wall, tleor, or ceiling
syrface.




1) .2

PLASTER

Wosd ov mebal fr.

Maeonry

ARV LN

X

AAONEUE RS

R
Y
W
i

9qu lath ——a,

7
A
R
QA

NAVAW

Ly

Eure o Troweled fer 2 amockh, ronporove
- fimsh
o Flozted for 3 sandy, liahtly
bextured fimsh -
o dprayed on for 2 rougher hinish
(2covsbizal plaster)
e Finigh = Paing
o Wall covermas

o Edae and corngvcondibione
o Gte facmg page.,

PLASTER

Masonry Walls:

* Plasker may be spplied directly

to massnry of concrebe surfaces,

" o Theee surfaces mush be avf-
ficiently rovgh and porove to
allow for 2 good bond, and Free
of ol and osther parting
maberale.

* Bonding agents are vsed
when applying plaster directly
te dense, nonpoveve surtaces
zich 26 concrete,

e Where there 16 2 Paembuhby
of mowture or condensation
qetting mbo the wall, plaster
shovld ‘e pppied over 1ath
and Fur-mng.

Woed or Metal Framing

* The framing supporte the
metal or qypeum lskh to which
the piasber 1o appiied. -

o The frame must be stvndy,
riqid, vlane, and level.

- Defleckion shovid ke Limibed
ko Y360 th of the framing’s
span.

Mebal Lath:

Mebal lath consists of
expanded sheek mebal or
wire fabric,

The metzl 1 vevally 2
sheel alloy which 19
galvamzed or cosbed with
3 rvgbanhibibing pamt.
The weight and strength
oF the metst iath veaj %
related to the epacing
and rigidity of 165
supperte,

FPaver-backed metsl |abh
i6 ueed a6 2 bave for
ceramic tiie and exteriot
gtvcee walle,

L]

L]

*

Gypsum Lath:

Gypoum |2th consiete of
gheeto of hardened gypsum
plaster faced with 2
hbrove yaper to which
plagter adheres.
yerforated gypovm lath
has #4"4 hoies @ 4" ac.
1o 1mprove the plaster
bond vnder fire exposvre.
Ingviabing (fol-backed)
and fire-resistant (TypeX)
iathe are avsilable.

L]

Gypeum Flasher:

Plaster 16 3 cementibiove material fhab otk
and hardens bz torm 2 finwh wall or celling
surface. Gypoum plaster may ve voed for any
interior wall or celling wurface that 1o not
subject Yo severe molsture condibions.,
ghucco 16 3 portland cement plaster which
16 used primarily se an exberior cladding
maberial. (Ges 0.8 for more on stucco.)

aypsvm plaster consiste of calomed qypoum,
waber, and an sgqreqsbe, sveh 30 tine sand,
grgsmc hibere may ve added be Vasecost plasber
to help torm mechancal keys wibh mebsl [2th:
Weod Fiber or perlibe 1o used bo decresee the
plaskers weight and 4o ncresse the fire
resiotance. Lime w used £ improve 3
vlaster’s workablity, Keenes cement 1o
voed 1 finieh cosb plasters when 2 dense,
smookh gurface 1o destred.

Flaster 16 spplied w |ayers, the number
o which depends o the type and shrength
of the base used,

(@ Berateh cost must adhere Tirmly o the (ath
and ve raked to provide 3 keyed foundation
for the following coabe.

@ Brown coat 15 brovght up bo the grovnde
and provides 3 level base for the finah
coab.

@ Finish_cost 16 the final thin layer o plaster




P LASTER LATH AND ACCESSORIES | 10.5

.

B a2 S TV L S L DN
Namend mesh Vo' Fiab mb (akh %8 b lath Waven wire
(for shuceo oniy)

28" or 2" thick

16" wide x 48" lang
(24" widths and lengbhe bo 12’
e availaple.)

ST,
ANRRARARRARNY
AANARURNNAANY

METAL LATH® GYPOUM LATH
Metal [ath sype Weight | Suppert spscing (inches g.6) ole" spacing for bokh horizontal
lbs./5,E Vertical Herizontal and vertical pplicatione '

Diamond mesh 177 » 2 o Available with 3 fail backing which
Diamond meoh : 096 i i gerves 36 3 vaper barpler and i
ph £ ’ reflective ingulator

p" Hat rib |26k 2.3 {6 12 T p y
Vo' Flat mib labh 035 24 2 o Tyve X lath has glass fibers an
3/8" i |55h 035 24 24 ;f:he:r‘ z;iébrbsma to improve ite
Welded or woven wire 0.1 17 17 nirg refiebance,
Wire fabric w/ paper backing| 0,19 e &

ACCESSIRIES

Metal Trim Shapes:

variovs mebal acceseorizs are veed to
trim vhe edges and corners of plaster
surfaces, These brim sccessoriesn

sloo gerve 36 grovnds which help the
lasterer lsvel the frmsh cost and
bring it up fo the proper tmckness,
For thie reason, 3l gromde ghovld be
securely fasbened Lz thew supporte
and instziled sbraght, level, and pivmb,

-

Yol /s vt 7" ! %ﬂj{ﬁ’

Wood grovade may be veed where 3
nsilable base 15 required for bhe
z‘dd;f:wn of woed trim.

e T Auarter round
: L ! CASING BEARS
oty f e [t .
(:_,. ! Lf_d At ~ 24" rayedl Corner mold
-Tr ; . : L
| :\\_{ _[ {rr“ Flaster tace : @ _________ ==
! = ,E T é\ e A -
- u
H s T | Flexible { : 5/
PICTURE MOLDS F-REVEAL MOLD  CORNER BEADS e Al
Ve
ot : | | . 3/411_ ;:/g.'f
o 1 i i 2
C:___.E/zu %"‘ﬁ'aetgr | ; . :. i f—-%”tnﬂz*‘
L Pl E/ I ¢ 5/} # i y ) H-?/ U i }
J— “4./%._ 2 m_/\:C /16 B /‘;f’ %, &MT}_ N e
i ‘E /{rﬁ.«w.._____.__.___f‘ \g
:ﬁ_ g%*if; —,y‘&u
¥
w® " o Vents
EY L .
. o R ol " afe s
J SE———
PAGES BASE ‘5GKE!'_396 EXPANSION JOINTS




10D o4& | PLASTER PARTITION SYSTEMS

Meta celing runner

Venser ov 2 coat
 gypsum plaster -

1? qypsum lzh

5" mebal
b |ath

Wead or metal
stud frame

Metal lath Metal |ath
W 4" channel stud trame
ghuds //
|
g or % cogt ;\\f 3 goat
arv n; Flj@#e:r '\\\ aypsum plaster
or £2 214¢

f
|

;*/
\\\\}}‘-',/ Wall bage
““. Base soreed

<3

Mebal base

l!?sél! lent mavnting
chps opbionzl for
sound sttenvation.

p/d

Vovble base clip

S0L1D FLASTER PARTITION PLASTER OVER METAL LATH FLASTER OVER GYPSUM LATH
» 2" bokal thickness of parbition * % cozb plaster with 2 tobal « 2 coat ylaster 16 normally
conserves tloor epace, thickness o 58" o " 1w spplied toed over qypsum |ath,

« 3 cost plaster v applied to both ovor mskbal |sbh. = Veneer plaster v 2 high

sides of mekal or gypeum lath. » The wood or mebal sbude are atrength plaster that can be

. apaced 16" or 24" s, depending 2pplied 36 3 very thin (Ve to
;’;ﬁ";ﬁizg{r:ggfgzznZﬁrj :‘ﬁi on the weight of mr/c;l labh voed. 8¥) { ot 2 coat Finigh over
voquired o stanlize b 5 See table on 10.5. 3 apecizl gypoum bosrd baoe.
vartibion. o The lmq dimension of the lath 16 . %Wor%fl sg& spaced 15'0.c.

ol ) {31d z2ctose the gupports; rik for %" |oth, and 24 s.c.
if’" ": hf‘?: &}i:rzza:%jn::n;&;:;;u 1814 with the ribe acrose the for V2" (skh.

TperInas., suppores. « The long dimension o Lhe 1ath
o Lath w lapped 2" on the sides, 16 laid dcross the supverbe,
1" at the ends, and %" 3t internal ends of |abh ohould besr on 5
corners; use corner beads at gupport gr be supporbed by
exbernsl corners, sheet metal clips,
- : ? ¥ !
'E " L laplathd'e o L Corner stk
B 2" fypieal ; ! inbernal corners reinfsrcement
‘ st Core of vk |ath, t_—Corner bead —_\ Corner bead
ey A metal lath w/ i 3 ( | *
- : Ghﬂm’]tfvl 6{:1}39} ar ) e Hi RN S T T ;l; E TR T
gy O e w %HV 3| v fa)’mal—‘j
£e zy;:im aster i Metal lath | kGypsom |ath
2y |




E@\@TER OVER MASONRY WALLS

\izaonry ot concrete wall

celing runner

34" channel
shud? |

Gypsum

Subavle masonry
ar concrebe gurtace

plaster over N
! metsl Iabﬁl N LA { Plaster
| o il over gypsum
4" channel Q B 1 lath
6#:#5#1&!‘6? wg 4" shanmels
- ! NP atkached bo wall
oo kg wy adjvetable
\ g anchors or
/ 4T resilient clips
R Flush wall hdP
o base
e L
o L
FLASTER OYER FURRING FLASTER oVER FURRING PIRECT APFLICATION

* Plaster snould be spplied over 12th and furring when:

> The masonry surisce \o not auibable for direct appheabion.
o The possivihity exsts Hhat masbure or condensation might
venetrate the wall,
= Additional air space or space for ngvlsting maberisl 1o required,
* A regilient wall surface 16 desired for scovstical treatment
oF the space

* Plaster requives eibhar mebal ov aypsum lath over the furring 5 the
spelication and suppork spscing sre similsr to the examples shown on
the preceding yaqe, :

“ Wood or metal Forrng . may ve applied vervically o homzontbally,

* Horzontal hitfeners may be redvived for verbical furring thyzt %
meotalled away from the wall,

* Furring may be abbached to ke wall wibh resilient chps for acovsbiesl
Sreabment nd indopendent mavement vetween Yhe plaster snd masonry,

" Wall anchore sre avadsble that zdjat to variove furring depths,

2 cozt plaster, 58" thick,
i normally vsed when dpplied
Awrectly over masonyy,

-~ Plaster may be spplied directly

to brick, clay bile, o concrete
masonry ¥ the surface v
autficiently rovgh snd porove
to sllow for 2 qood bond.

- A kandm? 3qenb 15 required
wien spplying plasber
-dieckly b0 dense, nanporove
ourfaces oueh a6 concrebe.

Lt Nonrestlignt \

furr ng chanvel | -

7

-ﬁ Verbical
channel studs

P

VA" shannsl "’—'““**“*

77
V2

k _,/ Horizankal
channel
stiffeners

Realient
wall j
furring c rleA

;//
Z
b

o

L T
I s oA
%// o

7%
727

7" L

“Correr ath
remforcement

C—‘ Lorner b.;zﬁ \

)Y




'
gyace Alowe for
cetling ddﬂéﬁi’y;
Casing bead -
bied to angle / -
runner and labh =

o' poiid vlaster |
parsbion "

CEILING DETAIL

Mebal parbition 2"
termina| —————_|

Termingl and
iath wired o

édvbiw/ .

PARTITION(ERG DETAL
- 5, .

Jamp ansher

Ineerte are

tied to (ath

and dovble g s 3

channe! #hud E R
|

Fill +rame w/ qrovt

METAL DOOR FRAME

Fivgh type
metal base

Metal base chip-

Reollient bile base

T .6] TYPICAL PLASTER DETAILS

Viny! foam or 2
acovstic e&aM :
Casing pead / I
Cellmg runner

shud shoes
bied t etude

Metal lath and

- 4
vlaster W_ﬂ\

CEILING DETAIL

Jamb ancher
\neerte are
bied to mebal
abud

Frame 1o Flled

migidiby

w/ grovt V

METAL DOOR ¥RAME (FLUGH)

Gimilar to above

Backlrend extends
" ko face of
plagber

METAL DOOR FRAME (W/KEVEAL)

waod grovnd

tied to bvds —

Bagve clips

ov PURREY
@n:ut—Qf
Flugh metal baoe X

"‘\u:.

ALTERNATIVE PAGE DETAIL®

I

Main runner channel
2 )

et

furring channel - |-
Corling runner
tied 4 W -4
runnegr
CEILING DETAIL

Resilient
sbud clipe~=—F
Metsl |abh 2
3nd plaster—-ri:
aypsum labh
and plasber — T

ACOUSTIC WALL TREATMENT

Gypsum 1ath s
and plagber —t
Trowel cot '

fo prevent

pord

Wosd grovad —= 7=

WooD DOOR. FRAME.

Base eoreed
1o veed For }
changes ef—

material T

Caning bead

Tle base
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1l E

f 1oth s naled diectly o the

ngte, the plaster o subject to
cracking dve to woed shrinkage.
Even when furring 1 veed,

am

deflection o the 5”1’!"’""’*”?0
members ohovid be limited

iY360 th. of their span. \-

6uayand:ng the plaster celiln?
allows 1t 4o move independently of
the svpporving FHoor or roof
sbrucbure, and sleo provides

3 concezled apace For mechanical
and lighting gystems.

. ) o
\—f’—%—l’/!yz” maln bunHer

Hanger wire

1¥%2" man runner chantiels
spaced up to 4-0"4c.

34" cross furring channels
tied to the mam runners
se6 Lable on 102 iy spacing.

Metal lath 12 bied 42 the
furring & 6" 4.0,

L

"‘“—w Lapg lath 2"
L

Continvave plasber
sirface requires
!"hﬂld sypport.

|| RESTRAINED coNDITION
WALL AND CEILING JOINT®

Plaster cenimge shovld have control jointe
ab least overy 20' \n each direction, with 2

maximum area oF 200 6,F withovt conbrel

Jonts,

TYPES OF CONTROL JOINTS

N é W' crone turring channels 1
N I : , : eIy ‘ R ;
} ‘ .
\4' }l— 5261!16 }7325 é'yfétfm !ﬁbh ﬁ_a/ﬁﬂ EX{"Jt»/“J l"s/b 1]
§ L Masonry wall shpped bo | gereed
" NO BOND CONDITION furving “”’””&y
z % casing beads
Camng beads / 8
; ‘ celing or wall Con adjvat Fabented i
“No BOND CONDITION gonbrel joint Trom V" to corner '
o contral joing

| SEpR——




1M .8] STUCCO

» Wood or metal obud
frame must be
properly braced

« Magonry wall with
: Jonbs ebruek
' Flveh

XK« Stucce 1o applied m « Shuceo 16 3pplied n

3 ceabs pver wire fabric, 2 coste to 2 ouibable
expanded mekal |ath, or Masonpry or concrete
stucce mesh. surface.
' ,// i bt
Metal remtorcement WP * The masonry or coticrete wal
must e furred ouk s shovid be strueburally sound
¥a" to 39" to permit N o and 1ko surface shovld be
the stucco bo completely N~ LA ’ free oF dust, gresse, o other
embed the metal; lath NP ’ , contaminante that wevld
may be eelf-furring or be P revent goed sustion or
attached with epecial ~NT T chemicsl bond. In addibion,
furring naile. T ’ the surface shovld ve rovgh
N LT S and povove ensugh to ensvre
Waterpropt building e / 3 ood mechanical bond.
vapsr or felk QP [/
” / If 5 goed bond 16 dovbiful,

Wall may be sheathed o unshesthed. [ ’ Use metal reinforcement,

If unsheabned, the frame must e N 3 dash cost of portland

braced. o aupport the bulding paper cement and sand, or 2

nd lath, line wires are sbrung vonding zgent.

tightly acress the sbude ab ', .

STULCC OVER FRAME CONDTRUCTION STUCCO OVER MASONRY WALLS

stucco or exterar yiaster o normslly veed for

Thiskness of porbland coment shucco exberior walle and eoFfibe. 1 eon slae be pwed

Base Minimom finehed bhickness for \nferior walle and cetiman that are svbect
from face of base bo divect wetting or gh motsture condibisns.
Expanded metal loth 76" (exberior) Shuceo 16 qimiisr to gypsvm plaster in be
or wire fabric oB" (mberior) formvlation and ’a;phazkwn, vt porbland cen}sﬂt
; 16 vegd IMotesd sum Lo preduce 3 svrface
Masonry walls Ve bhat 16 bobh Weabhgﬁ and Firi— resistant,
Concrebe walle 75" maximum
Conerete cellings ¥p" maximum Like gypsvm plasber, sbucco 16 3 relabively )
Ehn, hard, brittle material that requires '
reinforcement or 3 sturdy, rigid, uiyieiding
The fimsh cost may have 2 float, sbippled, bsse. Unlike gypsom planter, which expands
combed, or pebvlel texbure., The fimsh may be slightly 26 \b hardens, porbland cement obyoco
natursl or be inbeqrally colored throgh She shrinks a6 1b cures, Thie ehrinkzqe, 3long
vee ot pigment, coloved sand, or shene chips, with the whresses caveed by stpuctural

movement of the base support and varistione
in temperature and humidiby, can caver bhe
sbucco to crack. Control and relief joints
are required Lo elimmate or mimmize any
cracking.




EYF’!CAL STUCCO DETAILS

T

} Suppert framing “
[ for wfﬂbﬁ\_,% e

Casing beade wired ko
rein forcement only

dealant syer yackup rod

KEL!EF JOINT @ 20FF|T

cut remnforcement
3t Joint

Relief jainte permit unrestrained
mavement of the stvees membrane.
They are required at nbernal corners
and where the sticce sbube 4 sbrue-
tural element,

\« Metal joint 15 1, RN

Wired to (sbh anly

Horizonbal conbrol jowmbs shovid
provide weabhertightnese s well
8% crack conbrol

[}

~—CE91n4 bead
p

f —%ealant

e Concrebe Foundation

BAGE DETAIL

¢

Metal yoint 16 wired to lath enly

CONTROL JOINTS

Conrol joinbe preslign Yhe cracking thab can
oseur dve to velume changes and bunlding
movements, When sbusco 16 applied over metal
remfarcement, control jonbs shovld ve opaced
0! apart and define vanelo ne iarger than
\8g &,F

When stuceo 1o spplied directly to 5 masony
vase, conbrol Joinbe should be wnabailed diveck]
over snd shgned wibh any conbrl jombe existing
i the pase, :

Lonbro] jainbs are sleo required where
disaimilar base materals meet and along
Flaor iines 1 woed frame consbryetion,

Rigid insvisbion board ("o 4"

L

bhick, secured to gypsum sheathing
or 2 suibakde masonny surface wish
adheswe.

LN AN AR

IEEER AN E]
IARNDARD N %
ISERRIRSNRYAL

//////// PARL PR M T
TITTT
HH
s

Prime cost remmfeorced wibh
4isen Hiber mesh Yo vrevent
ourtace cracke

il

HARNARES
AN TEE]
INEEENIRN

]

Finish cost 1n any of seversl
textures snd inbearsl colors

Total thickness of prme and
fimsh coats = V4" E

1

IESERARRNNE
INARNANRRRRE]
RN

T

Asrylic-based otucco aystems sre svallsble
tor cladding the exteriors oF buildings. The
sysbem conpiats of 2 thin layer of acrylic
polymer atucco, remforced wivh glass Fiber
mesh snd applied over 3 layer of riqid plastic.
foam inaviation, The rigid inaulzbion can be
secured with adltesive to eibher masenry
or sheathed frame walle, To improve the
aystems impact ressbance, the acrylic
sbvee can e rewmforced with heavy-dvby
mesh. Conavlt manvfacturer for details.




GYPSUM BOARD

E'Tz_?&rﬁd edde

|

(F’apar facing sver
2 qypevm (ove

S4uare edge

TN T

Beyeied ed

ﬁ&

FrmmTTITE

AT

Rovnded edge

R O

; Tongue nd

g ragve

TYFES oF EPOESD

Gypsum board consiste £ 3 aypeum core surfaced
snd edged to oaviaty specific periormance, locatin,
application, and appearance requiremento. 1 hae
go0d Five resisbance and dimengional ovabiliby. In
2ddition, 1be relsbwely large sheet gize makes 1t an
economicsl maberial to metall. Gypoum wallboara 1o
otben referred to a6 drywall becavee of 154 low
morobure conbent and likbie or no wabter \& veed in
s spplication o mberior walls or cellings,

Gypaum bosvd may have dfferent cdge condibione.
Base or \nbermedisbe boarde 1 mulbilayer consbric-
$ion may Wave square or tengve- and- groove edges.
Prefinighed boards may have oquare ov boveled edges,
Moot commenly, howaver, gqypsvm besrd has 3 Lapered
edge. The tipered edge allows bhe jonbe to be
Yaped and Hilled to produce strong, inviswvle seams.
Gypsum baard thvs can torm emoobi burfaces which
are monshithic 1 appearance and which can ver
finohed by painting or applyng a paper, vityl, or
fabric wall covering,

TYFE AND EDGE THICKNESS S1ZE UsE oR DESCRIPTION
Reqular wallposrd va' o/p! 4" wide, V4" voard 16 veed a5 the bsee lzyer n sound conbrol walle;
Tovered edse Yot BB p' to 16! 23" board 1 vsed n mulbilayer constrvstion, and for
long remedeling projpcte;

V2" and WB" boarde ave for single layer consbruction.
Coreboard; i" 2! wide Used to enclose elevator ohatbe, stairways, and
2ausre or Ghg edge 4o lo! mechanical chases, and v oslid qypsvm partibions.
Foll-backed board; 2" 2" 4'wides Alumirum kil backing aerves 26 3 vapor barrier and,
savare ov kapered edge | Wp' 560 16" long i facing 2 min, ¥4" desd air opace, % reflective ngulation.
Water-resistant boards | Ve', /" 4' wde; Used go 3 base tov ceramic or sbher nonabaorbent
Tapered edge 8 40 12 long tile 1n gh masture aress.
Type X board, ve', #p" 4 wide; Core has gloes hhere and sbhier 3ddibives to mcresse
Tapered or rovnded edge 8'to 16 long b Fire resisbonce; avatlable with fail baoking.
Frefimished bosrd, 5/1g" 4 wide; Vinyl or paper surfaced n variove colovs, patherns,
Gavare edhe . 8" long and textures,
Backing board ; " Vz" A wde Used 24 the baee m mulbilsyer sysbems; avaiabe
oquare o thy edqe Al &' long wikh reguler or Type X cores, or with foil vacking.
Shesthing V2" 5/p" 2'or 4" Vsed 30 sheabhing for exterior wood ov metal ebvd
aquave or thy edge wide; walle 5 availakle wibh requiar or Type X coree.

240 10" long
rrerirpmarirrs ==t
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L@YF’SUM BOARD AFPPLICATION

Gypsum board may be applied to
sbove grade masonry or concrete
walle whose surfaces are dry,
smooth, plane, and free of oil

or obher parting materiale,

W

\

A\

Exterior and pelow grade masonry
o concreve walls require furring
vefore the avplicstion oF qypsum
bosrd bo eliminste the copillary
transter +F water and to mmmize
condensation on inberior wall sur-
faces.

framing

s
. , .
L, R Lo Lot =
' . S, . o L

Vertizal application:
poard length parallel v Frsmmo}

Horizontal application:
Brard lengbh perpendicular fo 7

oy

Gypsum bozed may be fasbened
directly to wood or mebal 4bvd
frammg that » sbrusburally
sovnd and rigid ensuah to
vrevent buekling or cracking
o khe qypaum board, The face
oF the frame shovld form 3
Flat and level plane.

Horizontal application s preferred
for grester stitfness o & resuits

in fewer joints, Bubt end Jombe,
which shovld be Keys be 2 mwimem,
must fall sver 2 support.

Gypsum oard can ve curved.
The maximum bending radivs 1o
39 ftoilows.

Ix2 (mn.) woed fur'rm@;'u.;,g
2x26 or metal channels for
greater shittness,

Suppert spacing: -

61 - 7" gypsvm busrd min,

(Vo preferred)

24" - V2" gypoum boatd min.

Woed or metal furring 1o required
when

<

The frame or masonry Vice 1o

 hot sufficienbly flat,

The primary supports are spaced
too tar spart,

Addibisnal gpace for thermal or
dcovatic inavlisbiom 16 desired.

o The vge of resilient forring

charnels 1 needed 4o \mprove
the acovsbic yerfermance o+f the
aaéambéy.

Board thickness:  Lengbhwise: By widbh:
;/4, i 9!}0 Eé“a
3/511 7I'éu 2‘5"0
i/z" 2047




TYPICAL GYPSUM BOARD DETAILS

<

Gypoum bosrd may be fastened
direckly 4o the bottom of wood josbe
@ie" s, For fire ressbance, Type X
board can Ve voed,

For improved registance o sond
branemission, and when atbsching the
gypave veard to conorete or sheel
Joebs, vealient furring chamels

@ 16" or 24" 0.0, sre veed.

The deflection of bhe $oor ar poot
shrochure shovld Ve limmbed ko V240 th
of the opan.

:
[

V2" cold relled shannels
@ 4' sg.

’rHan@w Wires
L

‘ o T

Gypsum vesrd may alse be
gupported by 3 grid of furemng
channgle and hung 24 3 6U4-
pended celling,

—— Provide spsce for
sbrvctursl movement
i requived.

/

HIL

s " metsl Furring
channele & i6"to
24" g0, chpped or
tied +2 maw channeis

Vo' gr B8" Type X
qypavm bosra

| SO R I R T A I TR R

PR [

T~ )

L “Corner reintorcement iape

" single {ayer consbruction
conoiete of 2" or BB" gypeum
wailboard, fastensd wf apecial
naie or drywsll screws,
Adhesive may be veed n
3ddikion to naling for 2

" TMorE $e0Ure Yona,

> Resilient furing channele

g ave Weed B0 improve the
1 walls sound transmiesion

sisenification (67C),

- ;__VZH

Mulbilayer conabruetion is
voed ko wmprove bhe walls
4T rabing; tf Type X gypovm
board 6 voed, the wau%
fire rsbing 1o mproved as
well

A booe w required to
||| concesl and finsh the
Y Joint ab the tlaer,

/
I
[

Acovsbic veatant o
vaed o prevent sound
bransmiesion where
the parbition abvbe
3 Jwomiizr maberizl.

erIn mulbilzyer on-
sbriction, 2 mastic
adhesive can be
voed to Jon the
layers; jombs
2d)acent layers
should be stangered
tar grester e?r?"w‘nsas.

cornsr bead

LI
P
ac

e For fire ratings
of variovs wall and
celing assemblisn,
see AlZ-AlS.

==t

Metal edge trim
(Various profiles sre avallable)

Exbernal corners and expoocd
edges should be probected
392insk damaae by wood Srim
v by mebs| corner beade
and edge trime. Metal trim
accessories require finishing
with 2 Jont compound.




CERAMIC TILE | KR b

Ceramic tiles are relatively small, modvlar Countertsp trim
surfacing unibe made of clay or sther ceramic
material. The tiles ave fired in 3 kiln ab very
high temperatures. The resvlt 15 a durable, /
tough, dense materist bhat 16 water-resistant,

Aifticult to stam, and easy vo clean, and ite ;
colors generally Jo nok fade. ’ |/

syrtace-bullnose

Ny

Coramie bile 1w svailsble glazed or unglazed. :
Glazed tle hao a face mcﬂcaramlo ngmz! /
fused inbo the bady of the tile, and may have

glossy, matte, or crystalline finshes in 2 /
wide rande of colars. Unglazed biles are hard
and dense, and derwe thew coler from the
body of the materal, These colors tend to be
more mubed.

Ceramic bile may be avplied as mdwvidval - Twe coves
pieces o in gheet form. Ceramic mosaio W 2 mter
tiles may ve faced wibh paper or backed mth ot
mesh o form 'x ' or I'x 2! sectione with base
the proper tile apacing, Pobh glazed wall and

corsmic mosdic tiles sre sleo svailsble n

large sheets yreqrovbed with fiexivle, eflicone.

2, Cove base wrn&_r‘

grw{:. TYPES OF TILE TRIM SHAPES

TYPES AND TYPICAL SIZES OF CERAMIC TILE Conoult manvfackurer for exact sizes, shapes, colors, and gazes.
GLAZED WALL TILE (%6" bhuek ) | \

Inberiar biise are vsed for interior walls.

Exberior biles are weatherproof and fronbprosf,

and can be veed For both exberior and wmkeror Ay dvg"  FET R G 55" 1 Sa

walle, Mish a cryatalline glaze, they con be X sctagon
U@&A for !lﬁht‘ AUE‘)’ ‘Hﬁﬂf'@n 5" h&ngon 3'1){ 5" 1%t !3/&u ‘
CERAMIC MOSAIC TILE (14" Hhiek) NI

Cersmic mosaic bile 1% uaually unglazed, The

porcelain byve 6 resistant be freezing and

Zbrasion, and may be voed for Floors snd walle.  Tx) e

Porcelam biles have pright colors, while the O
" #
natural cisy biles have more muked colors, | " 314 2" hexagons 2'x2

RUARRY AND PAVER TILES (%) %2 %" shick) T~ ' \

Ruarry tile 16 unglazed Hoor bile of nabural
clay or porcelam. The tiles sre imperviove to

dirt, maisture nd stamg, and resistant to Aoy 0

freezing 3nd abrasion, Favers are similar to

ceramic messic tiles bob (amer, They are ' 4% @" %"
weabherproof and can be Uéajon Floors subject PUPYT

to heavy dvty vee. &' 2d 8" hexagons




T0D B4 | CERAMIC TILE APPLICATION

THINGET APPLIZATION ON WALLS with dry-seb merbar,
labex-port.ana cement morisar, or sraamc adnesive
over 3 wohd beokung of:

o Gypoum board - Upe water-resistant backer pasrd wall surtaces shovld e sbruckurslly sound,
1¥. tuk and shawer dress, plumml, and trve, When dry-set or i2bex-

o Gypoum plaster- 7 or % codt thickness; not poreiand cemenb mortsr is vped on 2 masonry
vaes In wet aress, or concrebe wall, bhe ourbsce ohovid be

o Plywoss - Exterior graae ot leset ¥p" bhiek; 2uahened o ensvre 3 4o0d bond,
not ueed I wet arese,

¢ Congrete/glass Fiver-remforced
board- /2" thiek 5 for voe in wet

Aress; vee m:lry W/ dry-set or
iabex- portland cement R 2
mortave, N NN
™~
N AN o
™ N .
N
: E
N
THICKBED INSTALLATION ON WALLS AND FLOORS

e A relatively thiek (94" 401" on walle gnd 3" b 1"
on Hoors) porbland cement morbar bed 15 vsed 24
2 webting or loveling bed.

* Tiles are lad with 5 bond coat of neat portiand
cement, |stex-vorbisnd cement, or dry-neb mortar,

* A ctleavage membrane o veed to wolzte the mortar

THINSET APFPLICATION ON FLOORS! bed from damaged or vnotable backings and bo aliow

e Maximom deflection of the Hoor vnder $ull losd ::ﬁi::f :f::d&"t movemet oF bhe supprrting
shovld be lmted Lo (/860 +h oF the spon. ' _

s The coucrete 4izb ohovld be smeoth, level, and e ;mfh moriar :gd shoutd b‘i”m:m'&j f o m&til
properly remntorced and &W'Gdj 3 leveling bopping 2th or mesn whenever 16 12 ,”k& vy 3 emyrant.
Lort be veed i reavired, o Moriar bed metallations con ve vsed over oven

+ A dovble weod tioer 1o vequived, consiating of 2 framing or 2 oolid backing o masonry concrote,
55 min. plywood avbFloor and n underizyment of aypsut board or plaster, plywsd, ov concreve/
V2" ot 519" exverior-grade piywasd. A VA" apsce alaes biber- reinforced backer poard,
shold ve provides bevween the vnderlayment and
verticsl qurtaces.




| CERAMIC TILE DETAILS

1015

,. over metal lath
H and membrane

Morkar ped

Tile [21d with
bond coat

;/4, “{&9 J%fﬁ

44

Morkar Bed Mebhod

well-braced mekal

or dry wosd Frsmmg\i-
dorath coab A.,‘

v4" plaster
Bullnses tile
Leveling bed over

uneven masonry
surFaces

Gerateh coab w/
metal |ath

Tie (2id with
bond cost

Mortar

Vod Method

INTERIGR WALL APPLICATIONS

coat of nast
cement over 3

parkar Yed,

Clesvage \

membrane

e T R AT

. Weod subtloor
Morbae Bed Method

Tile 1 laid with 2
Yie" ke 9! bond

4T veinborced

LH

Tile 16 121d with
nest cement,
ary-aek, or iabox-
p.o. mortar svet
V4" peinforced
mavtar bed

Membrane

Exp. Joint

:.Zk: {

i e

Contorebe slab
Mortar Ped Methed

INTERIOR FLOOR AFPLICATIONS

Fe-Tle oeb over
H morbar bed

Vampprooting

"t 1"
reinforced
riorbar bed

Shower yan
ar memprang

sver slaped il
_ 3

F““m—"" I > .

Tile set wikh
adhesive sver
waber-reqisbant
poard

Flexible gealant

Tig base

elid backing o

dypeum board or

vlasber, masonry,
or concrete

Pry-6ek or labex -
vortiand coment
mortar (")

Ceramic bile

T hmef: Mortar

T Tile 15 268 wibh
organic danesve
(\/i6"), For water
or chemoal resta-
bance, voe sy
parbar; previde

V4" qaps betwesn
vnderigymenb panels
and fill wibh epoxy.

ovble wood Hooring

graznic Adhesaive

Tile g2t wikh
adheawe or
|8bex- portland
martar gver
waterresisbant
board

%" space

Flexible sgalant

Babh bub cdge

CERAMIC TILE sHOWERS

TILE TUB ENCLOBURE

Smpoth, sound
vacking of qypoum
board or plaster,
plywoed, concrete,
or masonry

Tile et with
organic 2dkestve
(V1" bhiek)

Tile 1 set wibh
dry-s8t or {stex-
portland cement
morkar (VaY to 14"
thiek )

NACLU R LAY LAKBY R A S PR R PAEISR A AR RSN SRR AL

Concrebe slak

Thinest Morkar

e

cub- 1akk and merbar

\— Labh s

[
membrane sver
wood Vaee

Tile o2t with
adhesive or gpexy
mortar

1

g
L 24" et pl ywé:ﬂ

TILE COUNTERTZFD




M0 16| WOOD FLOORING

1 Wood Hooring combines dursbilidy and wear
Tengue Feorotance with comfort snd warmih Pu-sble,
' hard, close-gramed specize of bobh sofowosd and
hardwood 278 veed for Hooring, Commor syecie

; Holiow or scrabich o sofbwood Flooring melvde sovkhern pine,
e me) pack allow esaes bo Vovglze fir, hemlock, snd obter easbern an
End groove bear firmly on the westeorn pines, Hardwood flooring apecies

subfioor surface. mclvde osk, msyle, bireh, and vecan.

The variovs apeties of weod flooring are
appesrance-araded, yb rot sccording bo he
same whandarde, The best grades — clezr of
select ~ bypically minimize or exclude detecte
suth 36 knobs, sbreaks, checks, and born grain,
Gige or verkical oo 1ok gram ;ynafulﬁ the flooring mznufﬁ;bur&r or am_&:j )
Quarker Gawn Pl S2wh ¢ following orqgamzations e precise 4ranadras
snd specifications:

Face gt 2" 2% 34" NOFMA - Nstionsi Oax Flaoring Manufzcsurers’
; Aboociabier ~
N W MPMA - Maple Fisoring Manvfacurers Assec.
fRh) Light dvby: 2" " e el - govbhern Fine lnepection Bureay
Normsl eervice: 26/32" WWFA - Wesbern Weod Preducks Association
Heavy dvby: 3%/32" 4i/32", S%2" NHPMA - Norbhern Hardwoed & Pine
Manutacturers’ Associsbion
Wood Hoorms 16 availabie n atrips, plenks,
&TRIP FLOORING or manvfactired vlocks and panels.
| 5% 40 8" | Piank Flooring refevs to flosring bosrde bhat
< Thicknesses simnidr are wider than 34", End- and aide- mavched
Yo theee 26 ebrip Yosrds are blind-naled. The koarde may dise ke
Hooring face-nailed o oorewed and vhen plugqed. Somes

new plank flaoring eysbeme can be |aid wibk
mastic or adheswe, To mmmize the effect of
varistions i humidiky on the wide planks, 3-ply
PLANK FLOORING lamnated planke ave svalsbie.

6" e The", 80’ 12" Biock Flooring covsighe of factory-aesembled

3/4* (25/32")
] Liee that sre uwzi!y (ad with 2 mastic,

o Unib blocke are assembled e sizt blocke consisb of equzra-adgad slats

e S
3 %ﬂ
/

from short lengths of strip s50empled inbo variove parquet patterne,
Flooring thet are splined These biocks may ve oquare-edged or greoved
Sogether. and splined , fimshed or unfiniehed.

e Laminzted blocks have — i
Zor more pliee oF hardwood _r?j’" _:j‘l

bonded boqebher with waber- ; i
resigb ant glve for dimensionsl —:j b .‘
stainlity, ; L L—q L}

gty gl typresl

NN

BLOCK FLOORING




WOOD FLOORING INOTALLATION

Provide space for
vertilablon and expansion
of wood Flooring zlong
the perimeter,

Plywood or
vane| subflasr

Floor jostes

STRIF FLOORING OVER SUBFLOOR AND Jo19T%

sleepers setin

mastic @ 16" s.c. Vapor barmer

for slzbs on
qr’ad&

Sleepers may be set ont
gyring-otesl chars or
obher realient cushion,

STRIF FLOORING OYER CONCRETE SLAD

Provide space for
venbilation and exyansion
of woed Hloornag,

PLOCK FLOORING OVER SUBFLOOR

Vaper barviar~
for 5l3bs on
grade

if necesssry, 3 concrebe
kopping 1o voed Yo provide
2 smookh; level surface
for the flapring,

BLock FLOORING OVER CONGRETE 4LAB

Wood sbip 2nd plank fooring requires 2 woed subfloor
or opsced wood sleeyers o z base. Plywood or parel
svbtloors, inbeqral parts of 3 wosd et Hloor system,
may ve laid over other Flaor gystems 24 well bo recewe
the wood Hooring. Trested wood dlospers sre vsually
required over concrebe slabe to vecewe 3 wood vk~
floor gr the fimah woed Flooring, Thig 15 eopecially
important o provect the Flosring from dompness
when 15 15 insbailed on slsbe on or velow arade,

Wood block Hlooring requires a clean, dry, smaosth,
fiat gurface ouch 36 2 plywosd subfioor or vnderisy-
ment, Wmle block tilee can ve zppled to the surface
of 3 dry concrete sish, 1b 1o best, capecially in base-
ments, to lay the flooring over 2 plywssd subtiosr
1d 3 vaper barrier 4ot on treated wood sleepers.

Weod #looring will shrink and swell 35 155 mosbure
content chanjee with variations i ztmospheric
humdiby, & shovld not be nstballed vnbil the
bullding 14 enclosed, pormanent lighting and the
heabing plant sre metslled, snd sf? puilding mate ~
1136 are dry, The woeod flooring shovld be sbored
for soveral daye in the epaces where it will be
st alled to allow the flooring bo becoms secl-
mated to the mberior condibione, Ae the flaoring
4 1natailed, space shovid be provided slong the
toor’s perimeter for ventilakion and expansion

of the flaoring,




TAD 48| RESILIENT FLOORING
TYFPE COMPONENTE | THICKNESS SIZES FPERMI26]BLE LOCATION
Vinyl sneet Vinyl resing 265 by ied" | O oiE | BooB
w/ fiber back wide
Vinyl siie Viny! resing Vig" v V' | 22" | Bos
(homoseneovs) 12" x 2"
Viny| tile Viny, resing 050" 40.005% | 2'x 9" | Bos
(composbist) w/ fillers 12"y 12"
Cork siie Raw oork Ve to Va" 6e" | 2
#rd resins 2'x 9"
cork Fle Raw cork w/ | Vp', 2" olxgt | 5 = o arade
W vinyl cozbing | niny! resins 12" x 12" ren s
* , R
Rubieer tile Evbrer st b 6" | 9'x" g0 5 \\\\\\\\E§‘\‘
compsund 212" T
Gyrésce musb pe clean, dry, ovbie layer wood Hoor : Resilient tlooring materizie provide an
firm, and emooth, -, / Fanel underlsyment of economical, velatvely dense, nonabsorvent
: Ve b, hatdbosrd (Va'mun,) or flooring ourface that 16 durable snd czsy to
: %anded E%ynwd (28" tmin.) or mamtzin, Thewr degres of vealience enables
variicleboard (%8 min) them b resiwt permanent wndentabion and
contribubes to thew quistnens and comfort
- ingle layer woed Hoor: vnderfost, How comfervable 2 resihent floor
Comppnation pubtloor/ covering 16, however, depends nob enly on 1o
underlsyment yanele (%5'mn,) resilience bob aleo on b6 backing and the
Bee 4,11, hardness of the supperting eubotrzbe,
WooD BUBELOORS None oF bhe resilient Hooring bypes 1o

superior In Bll vespecte, Lisbed below sre
the types thab perform well w specitic
Surface mvah be clean, AVV 2" bo 3" vewnforced concrete Bress,

donse, and ém”ﬂ_&h' topping over p recast slabn Resilience and quigbness: cork tile, rubber

e /—vl” concrete topping over plle, toam-cushioned vinyl aheet and tie.

hahtweiaht concrete 4lave

Reslebance o imdenbation: sohd viny! bile,

-

'ﬁ T, Provide o vaper varrier and 3 foam-cosioned Vinyl shest and bie.

.2 0 A s Tes : .

— ,\' : ?,o;;m v Qravel Pase vnder olabs on Ghain resigbance : Vinyl cork bile, vinyl sheet
cre a‘:. P 3 ;

G0 S grade. and tiie,
;W For #labe below grade, provide Alkall remgtance: Vinyl sheet and bile.

2 g,?ziﬁmf merbrane and Grease resisbance: Vinyl gheet and tile,
CONCRETE SUBFLOORS ! vmyi cork Lie,

purakihity: Vinyl shest and tile

TR Esve of maintenance: Vinyl cork bile,
s § Reslient Carpet L Any flooring Yoam-cvahioned vinyl sheet,

i | fleering :

3|

LR S e e

Putt cove grraight set on cove Cove ang Loy 4hripe »

Variove resilient tooring zccessorice zre avallable for vee a6
wall bsses, sbair nosings #nd treads and threshslde,




1h.a9

TERRAZZO FLOORING

Mekal ov plashic- hipped dvider atmpe are used
+a:
» localize shrinkage cracking
¢ serve 3 conatrvition |ointe
o sepsrate bhe Aifferent colors +F 3
Hoor yabtan
o 3¢t 26 decorabive glementa,

Expansion joints ore required over 160lstion
or expansion jonts in the ovbfloor, They
conaist of 4 pair of dwider o¥vips selparabed
by 2 resihent maberial auch 26 nesprene.

Terrazzo & & qround snd polished concrete
topping consiating of marble chips or obner
coloved coarse sgareaste 1n 2 portland cement
or resingvs binder, b provides 3 dense,
extremely dvrable, smooth flooring svriace
whowe mottled coloring 1o conbrolled by the
siz8 and colore of the a4qreqate and the cdor
oF the pinder:

5/5"'17\&!’?'32)?& / will shringer

_ L\ : Lopping \(zumm

teld

o :.':.""";'-.".‘ A SO 7

-fl."‘,‘ U L?/&H" S §
Conciebe, - underved -h
shair RN

TERRAZLY STAIR

/‘ Pivider stp at 3l control &5,

V4" to 2" vesnovs Yopping

T Wood metsl, or concrete Hor

Pivider sbrip @18 to 20's.c.,
3t column lines, and over tlor
beama; avord warrew proporiions.

——=5/p" or thicker porbisnd
| cementy topping

lengniimaned oL
I gomerete slab . T
|2 {3 %"mm.)q o

MaNSLITHIC TERRAZZO

56" or thicker portland
cement Lopping

5 O Sl

Gmookh-Fimshed » 2 U Dvider abmps 36 per monolibine
]A %189 w/ banding sqent :\:-L%;ama 220

CHEMICALLY BONDED

2 Gaw o sonbrsl joinb

Wb or thicker portland
cement topping

L Mertar vnderbed
o /‘/‘:" Rovah-finishesd concrete slab

KR SREE K

et u L
BONDED uNpERDED 79“’#354 okripe @G 4., mox.

5/8" or thicker povbland
cement i:dppmg

CED Remnforced morkar vnderied
PSR ] L leoiation membrane sver

T T A bed of aand

T TR N Gupfleor

UNBONDED- 6AND CcUarIoN

TERRAZZO BASE

Pase Fead

Yo" Lerrazzo

Uridetbed thickness may vary
o creabe recessed, Thah, or
projecting vase condikione,

- Pwider gtrip

STONE FLOORING

sbome Flooring may conzmnt of sandstone,
limeatone, volished marble or granibe, or spiic
face slsbe. The tiles or alabs may pe l2id in
requiar or irreqular patberns. Conwideration
shovld ve aiven o the sbons’s weight and
the dead 1234 1t will impose on bhe Floor
gtruveture.

12" 40 2"
Gtene flopring
4" mortar ped

= Thin slabe may be «ob
L!’wnbh thinset mertar s

2dhnesive,




10).2¢] ACOUETICAL CEILING TILES ]

T bt H ! j—?
j al i3 Acoustbical ceiling tiles are usvally #f meombustible f?
; o Qizen or mungral flber. Theee medviar vmte haves i

: b perforaved, patternes, bextured, s fiosured faces i

which allew somd o venetrabe mbo the Fiper voids,
Becavee of bhewr Lghb weight snd low densiby,
. \ the diles czn ke easily damasged. To improve thew
s reeigtance be hvmidity, impsct, and sbrasion, fne
| i i S tilee may ve fackory-vambes or hsve 2 ceramiz,

Rt

- L P \ 3 plastic, or slominum fagimg.
ek N ;
\\\b\\%\‘\}\\é\\‘ 3 ) ,
A \ Acovatizal ceiling bilee are manvfackured i

NN .‘.\\ AN N -
‘q\\-;{g\\-{\\‘%\ NN 12"x 12" 24" 24" and 24"x 48" modvies, Tieo
DR AN A X {
\\\‘\§\\Q t\:{\“\\\‘\\“\'\“ bawed on 20", 30" 48) and 60" are alos svailable

> *\\}\‘k\:- Typieal wle thicknessoes: 2" #p" 24",

SR e Tileo may have square, beveled, vabbeted, or
SEEis ‘ = / / tongve- snd-groeve edges,
: %/ % Conavlt the celiing tie manufacturer for:
E /; * izes, pabberns, and finshes

‘/// ¢ Nolwe redvetion coefficient (NRC)

i * Fire rating

SERSERES . bance valve
Perforated metsl par Tl Light: refiec
biie w/ soovebic mavlsbion ji10Il11 > Suspension system details,
basKivig oo firiiiiiil

A aolid backing such ae concrebe, plsster, or gypovm
beard 16 required.

Tiles 2re seb with 5 special advesive theb sllows 2
trve, Hat plane to be mantamed oven thovah there
may be Glight wreavisribiee w $he base aurface.

,f_(\!x% furring gbrips @ 12"0c. sre used when the bsse
‘ surface 16 nob £lav enough or 16 obherwise vnavibivle
for the adhesive spplication of the ceiling biles. Crose
furring zné shime may alos Ve required to eatsbiisi
2 fizt, ievel vase.

FASTENED 10 FURRING \j‘l':iee’ should be backed wibh bulding paper to provide
— 8 draft-fight ceding surface.

N Acovstical maberial of minersl or cellviose Fivers

LTS mixed with 3 specist binder way be aprayed direchly
S onto hard gvrfaces sueh a0 consrebe or gypoum

Lo 2 beard, The maberal con sloe Ve sprayed pnvo metsl
i l2bh, which provides betber sovnd sbsorphion and

| permibs curved or \rrequisr celling shayes vo be

SPRAYED ON formed,

PIRECTION APFLICAT.ON OF ACOUSTICAL CEILINGS
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[ SUSPENDED ACOUSTICAL TILE CEILINGS

Acouabical ceilling biles can be svepended Lo provde.

2 concesled space for mechameal Avebwork, 2lectrical

sondvib, and plumbing lines, Light fixbvres, aprinkler
neade, fire detection devices, and sovnd systems
son be vecessed nto the ceding plane. The celling
membrane can ve five rated and provide fire protec-
Lion for the supporbing Floor and voof sbruchure.
Thus, the cethng aysbem 19 able Yo inbeqrobe She
funchions of lighting, sir dwbribvbion, acovaticsl
conbrel, snd Fire probection,

Albhovah the suspension sysbems of cach
manvfacturer may vary i thewr dekaile, they

21l conaist of 3 arid of man channels or runners,
crees vees, and avlings, This gmd, which 16 hung
from the gupportng tlosr ov rof sbructore, may
ve exposed, cemi-concoaled, or bully concesled,

ln most suspension systems, the scovabical biles
re vemovable for revlscement o for sccess

inte the celling spsce.

; |

1Z 42. 42l sheet
hanaer wire

Croes bw»\

Wall angle

Main runper

supporting grid
may be recessed to ‘
L ferm 3 reveal,

EXPOSED SRIP SUSFPENSION SYSTEM

-

Harqer wires

Main runner

Croos bee ?

A
il mm%j"ﬁd s :
T or Hat eplrie Ties have kerfed

and rakbeted sdges.

wall zhannel or
angle

CONCEALED GRID SUSFENSION SYSTEM

carrer p)

Inteqrated

light fixture

slobe may be open or closed;
open slots permt sound bo e
sbsoried by 2 backing of
bavt insviabion.

Linsar ceding panets conoiot of
painbed abeel, anodized sluminum,
or stainless steel sbrips @ 4%ac.

LINEAR METAL CERING

Main ronners are
suapended from Hoor
o voof sbrvcture. .

Crogs tee
6uy;¢arbe

Main ryaners ‘\waae fee
I

guspendsd from dlsk or

struibure 2pave

Tay!mr/
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WOOD FPANZLING
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Masonry wall base

wibh furring framing Bhick

pubt joind

Mibered corner

Exposed edges of plywood panele
shovld be Fimished with 2 o2
wood edqe o concealed wibh wood
molding,

EXAMPLES OF PLYWOOD JOINTS wood

Gpace for expansion

Furring rons
perpendicular
Lo piank
lenath.

or bosrds

:/., /Exyo/;e:.d aplime

IS g
L ﬁz}ﬁfntw]rﬁi shiplsp

\/ > Jont

EXAMPLES ¢F WOoD PLANK JOINTS
Space 4hovld ve proviaed tor expansion
0¥ woed.

interior weod paneling may consiat of plywood
paneie or 6olid weod planks, Fiywood pancie may
be spplied directly b weod or metal framins o~

Weed or metal ( v by /"

Rowed joint w/
molding

Gpsced planks

furring. Furring & required over masonry ¢v
concrete walle, Furring may aise ve voed over
frame walle when improved Lhermal ingulabion
properéies, greaber acovetical 1eolation, or
2ddibionsl wall depth 16 desired. The panele
sre nermell
althovgh adhesives gzt ve voed for gresver
rigidiby, The final spvearance of the paneles

wall will depend o
and the panels’ gran or fiqure.

Fostenss wibh nslie or screws

bhe trestment of the jonts

Solid weod plonke may sleo be used for
interior paneling. The planks may have square
ok, bongue and groove, or ahwiay edqes, The
resulbing wall patvern and Lexture will depons
o the plank width, srientation, spscing, and

Joint debale,

g sbbeted Triem #r Rakbebed

Jowt molding Joinb—"""*»
Bakt " Bases Base " ]
Fin, ﬂaﬁt‘—l Zx Fin. ftoor ~ Fir, ﬂwr’—\’

s
!

Furpring ———

RN e —
RN ==

L

1
i

EXAMPLES OF BAGE DETAILS

Pevalle st celling and horizonssl raile sre

simitar




PLYWOOD VENEER FIGURES AND PATTERNOS

o [T

4

Fiat shicing

i)

Quarter slicing

R

Rabapry

D

Wogp GRAIN FIGURES

Different wood qrain fiqures may be prodveed
by varying the way in which the wood veneer 6
cut from 3 log.

The appearsnce of nsburslly finshed plywood
paneling deyends on bhe species o wood used
for 4he face veneer, 1bo gran figure, and the
pattern developed vy the way in which the
panele are matched or arranged,

Y

.,
N,

]
]

L;t|

Half round slicing

RifE cvb

|
T

W

2

Book Sl V pattern
VENEER GRAPES FoR PLYWoOOD
72
N - Select, smooth surface for nabural fimshes /\ \ /
7 N\
A - Smoobh face subable for painting \// ///
2 - gohd surface vbihiby panel //\ |
Piamond Reverse diamond — Box
HARPWOOP VENEER GRADPES
{
Premium 4rade  High quality venser with only { ; |
slight’ imperfechione; mvitiplece |
faces must ve matched, \ /f { : =TT
- Gued grade surbable for natural fimshes; N/ R SRR
mabching of veneer faces 15 Herringbone Center Reverse box
ot requived, #vé ng shary con-
traste wm color sre allswed, 7 -
dound 4rade Bound, smooth surface sutable «(@» {/X( %&W |
(#2) for panbing. ;
Bbiliky grade May have open defects, bub A(f {{@» (((@3})
(43) tiese are limibed n size. f J
Vertizal bubt Bslance Random

Horizantal baok

VENEER MATCHING PATTERNS




PLYVWOOD SIDING
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cnannel groove

Rovah sawn

Eeverse board & vabien

Kl

I1 I

1 1
i

LTt
V4" ascr, #p" wide
grocves @ 4%or 80,0,

PLYWIOP FANEL 5

[ o
" V4" deep, 1" wide

N i

grovves @ 12 "t
IDING PATTERNS

1ie" degy, ¥p wide

MDC 16 3 medivm dengity overizy
panel suibavle for painting.

arooves @ 4"0r 8'0.c.

PANEL TEXTURES

vg' éf;A& 2t
all ens and edae

— 16" etvd gpacing for 3p"
viywoed; 24" spscing for

panels V2" snd bincker

Exterior- grade ylywood piding panels ares
bypicaily 4'x &', albhovgit 2 and 10" lengine
are avallabie, The moat common patierns
imibabe verbicsl bosrd siding. The panel
surface may have 3 grooved, rovgh eawt,
brvahed, or etrrz{:&j texture, and may ve

i
JM%L’; N sbained ir ;araat@.d with 3 clear waber-
. % : repellant finish, Medivm denaby overlay
Uge oniy! hot- Blocking 16 required v , 4l
dipped q,‘alvzmzed s end jomve, | (Mpo) panele sre suibsbie for pant finshes,
hatlg .} i

Horizenkal jombs, which must be probected by
Fiashing or obher means, are very nobicesble.
These horizontal lines ohovid therefore be
coordinabed with obher exberior wall elewente

Diaaonal bracing islneb
required when panele
are o' sr Hhncker: |

¢ min. clearance |
bove grade

Typieal joint for Textbure i-1l,
reveree board and vatben,
and kerfed panels

HHIPLAP

Naie for battens shpuld
p&n&ﬁnai:f/ shvde,

BATTEN GTRIF

auoh 26 window and door spenings,

!

HORIZONTAL JOINTS

ehiplap jomb
g

Header for second

Bulldma paper
Hoor framing A

@ cornere

. ; seal ali panel 3
caulk or back wibh A F E , P!
bolding paper “ cdges before Butt and cavlk—""

gt sl ation /)\
OVEELAF

Galvanized or sbher
KancorrosIve
metsl Hashing

Gorner basrd .
INTERIOE CORNERS

BUTT k& FLAGH

Ply woed

SHIFLAF




| WOOD SHINGLE SIDING

\\\\\W ‘ 9rejf§thm@_gy?&
AT building paper
=g A

Spacing equale
shingle exposure

| irmw————

| ovmm———
Plywoed or gpsced oheathing 16 required
nallable fiber- over ron-nailsble sheathing or
board siding.

TYPES OF 2HEATHING

on exberior walle, wood ahingles zre |ad in
uniform courses thab resemble lap siding, As
with |ap siding, the covrses shovld be adusted
b0 meet the heads and sills of windew opemngs
and obher hamzontal bande neatly. The shingles
may be 4521ned or painted, Premum-grade
shingles can be leth unpainbad Yo wesbher
naturally.

E LM b st o A T PPN T e

i
;
§:

Woed shingle 21ding may e 2pplied n single or
dovble covrsing, with the following exposvres:

GHINGLE LENGTH  SiNGLE COURSING DIUBLE COURSING

N2 2 red lapel
shingles

Nad 2" sbove
veibiine of
sucteeding

fovndation 1"

L DovbleStarting covrse;

vebween
Jants

o
S
%
i
=
Q .
>
X
-3
b
=
3
S
z

o 16t o" to 7" 8! 4o 121
o (p AT L 2" £y 14"
e 24" B 4o 12" iz" o 20"

N21 blog label
ohingies —
N3 undereovrse,

Quber covvser
19 V2" lower 2
Lhan vnder- 1
LoV G

it

foundation |
POUBLE CotIRSING APPLICATION

Ztarbing course;

-y Y

Dimettoion snd fancy pubt shingies
#re cvb to umform widbhe 2nd
shapese, They sre vsed on walls to
cresbe certam effecte such 2o
scalloped or Fiohseale textures,

G4vare Arrow

,/U A

Pammd  Round  Ockagonal walf cove  Hexaqemsi Fishacsie

At corners, slbernsting covrses are
lapped over Lhe adjacent cormer
shingles on the other side. Exprsed
edqes shovld Ve treated. Corner
besrde can sige ke used Lo recewve
bhe shingleo 2% bobh interior snd
exterior cornere. Buliding paper
shovid be voed bo Hash corners
snd wherever the shingies apt
wood Lrim,

i CORNERS

bosrde

L‘prm.fj gukaide corngr




10 .26

WOoOo2 DEVEL SIDING

Wali shesining
ang 2 perxidble
butlding vaper
that allows any
waber vaper

Frieze board rakbaﬁg/
ér tvrred ovb to )

receive top
covres

vevel siding, aleo knowr 26 iap s1dine, 1%
mzde by cutting 3 board disgonally cross its
cross section a7 thal the 4iding has one thin
tdge and one thick edge. Thie bhuck or bbb
edae may be ravbeted for 5 shplap joint,

wall to cezzpe el

,,,,, The rovah, resawn oide can be expssed for
to the siteide.

stan finishes, while the smosth, planed
side can v eibher panted or staimed,

| Bxvend vp
| 2" venesth
Sieing

Bevel siding shovid lay 3 mnimum oF 1" The
pcbval expesure, however, shovid be 2djvsted oo
that the covrses algn neatly with hesds and
sile of windows, frieze boarde, and other
horizonts| pands,

FACE PIMENSIGN » BUTT END
! Neminal  Actual Ackual
! # Ll 15 i
Buti jembe i 5(2 . /?'2,
; - B 4 if2! 18527
gheeld 3l ' 2
i L fl 5 yzn 9/;9”
sver & 6bud " i f
& 7 34"
.: Ia" 91/4” ?/411

¥ Use only hob-dipped qalvanized or
sbher corrosion- resistant nale

"’”E fﬁfﬁ /
\\ |

| ghesthing Mitered corner. -
i Building paper &
i N

A , Exd 4 for

: T\‘i" mn. lap; ﬁzﬁu?:; o

: isy wide beards ' J

: gy 20 . 21ding ends

e Face nail - caulk or back

| Nail ehould bubt jombe w/

- ! clear vndercourse

vldg, paper

For rabbeted \
" beved siding,

i vrovide /p¥ 9;735&/ T
; 1o expansion

LIS L, Erarser stpip
N / wr st Lovrse

PEVEL SIDING APPLICATION

Lapring
sorper bosrds

CORNERS

e s .+ s RN RS CS0T SRR



[-NOOD VERTICAL SIDING

vertical siding can be laid in variove
satterns, Matched boards that interlap
or interigek can have fluah, Vogroove,
or besded Jonts, Sauare-edaed bosrds
can e vsed with sther vosrde or battens
to protect thewr vertical jonte and form
board- and-board or bosrd-and- vatten
patterns,

While horizontal siding 15 nalled directly
bo the wall 2buds, vertical siding requires
sohd Viecking 3t 24"ac., or plywoed
sheathing av least /" or %4 thicken
Over thinmer gheathing, |x4 furring

can be vsed 3t 24"ac. A permeable
puilding paper that sllows water vaper
to escdpe Lo the ovbaide 16 vesd under
the sidind,

As with sther s1ding matiemals, only
hot-dipped galvanized or obher corrosion-
reswtant nails shovld e voed, Trest ende
and edaes of @ding, and the backs of
patten dbripa, with 2 preservsbive,

Building paper

| Corner bosrds sre
lapped for matched
4iding.

7 underevt (evel)
\[1 o Vé’& form drig
S sk Yobbom

"

)lding paper

stben sbrips

] lap 2ach sbher
% corners,

e i g

hd jeints shovl

CORNERS

|

Matehed o1din

qreove

i

Board s1ding

Board b atben Babtern % woard Board b poard

one vlind nail @ each éu?yerh

exbrs Yace nails sre reduived for
Yoards 5" or wider,

TONGUE & GROOVE SIDING

Allow 2" space for expansion

Face nail shovld clear bongque
of 2d)acents bosrd

. B cuannel eroove sivine

2ztten nale are driven
between beards,

Face nalle are cenbered,

PATTERN & BOARD SIDING@




10 -28] WOOD MOLDINGS

For use 6 brim, 2 variety of obock wesd moldings

N \:\\ % X are available 2b mullwork ehjw. They vary i section,
AN SN lengbh, ans epecies of wood. They can ve veed aingly
S ghoe or e compined te form more compiex sections.

In 2ddbion tr these sbook wgtmme; wood meidings
Half-round Ruzrter-revnd cah ke milled & custom speciticatione,

2 ko concesl  Ug fin der , ; ; .
tee w0 con ¢t finish nsl The type of wood wsed for brim cepends on the

a
B,
o

RN T .
X\\-\\% :’:ﬁ";‘: ;f’;”ﬁ fr"’;” 7’”:‘: ii”; tyve of Finsh b0 pe spvied to the wosdwork.

: orizomes inighes va : Por painted finishes, the weed shovld be close-
Gavare grained, emooth, and free of pibch streake or
gquzre sbher imperfections, ¥ the wesdwork i to
recewe 3 transpsrent or naturdl fimeh, the
woos shovid have 3 uniferm colov, an abbractive
grain fiqure, and 2 degree of hardness,

Jemnbs, st the figer hnre.

Growne Cape
Use 5% the meeting oF wall Use over windows, The bobtom frim of The mberior brim
ard celling ourésces, and 2t doore, and 3t the window and door 3t the bobtom of
mantele, tops of wanacots, opENINgs, windews,
A
EN
\
\ N
Casings | Chair rais Stops Fznel strip
Use % brim head and side Use to protect 3 wall  Use 3t jambs Lo guide Use bo concedl
Jambe o windews and doors. «;urface frem chair windewe and stop doors Jeinbe n paneling.
30k,

N s

Psses Covee Lorner ocreen

Vst where sidewsile meet she Use where surfacee  Use 2t Use to fimeh the soreemng
Hoor, 2nd 36 window and door meek ab 20° exterior on windows 2nd doers,
629“’1@‘?. cernets,




INTERIOR WOOD TRIM

Interior trim 1 normally applied afber the finsh
walls, ceiling, and flosking sve in place, Albhovah
decerative i nabure, (nberior trim dlso serves to
conceal, finsh, snd perfect bthe jonts between
inberior maberiale, Common types of interior
srim nslude:

CORNICED

Cormees are vsed to Finish the jomb between
cetlings and walls, especially when they are of
Afferent materisls,

POOR AND WINDOW TEIM

Head 3nd side jamy casings concesl and finish
the joint or 4ap vetween door and window
frames and the surrovnding wall svrface.
Sboole and sprons jre vsed bo Firish the Jont
bekween window aille gnd mberior walle,

BAGE BOARDS
Basevoards and base shoes concesl and fimsh

the yont between imberior walls and the flooring.

Carmcor‘z

> Window casing f

[ ]
\1
\

Dogr 584104 ]

N

G500l
Apran

Baselpard”

\ |
Top edae may ve cut back to
concesl ny unevenress in
celing,

Cm‘mcaf} o

Chair ralle and dade
caps are ysed o cop
bhe top of wood vanel

| Waineiobs, ]

I |

Bagebedrd o

Tt ingide corviers of
shaped moldings sre
coped (cvb to the
profile of the
adjeining trim),

Crown
molding Picture moldings are
continuovs projecting
supperts fur picture haeks,
Originaglly veed when pictures
were hung with cord and
hooks, they were sften

inteqrated wish cormees,

Gaém@

Pieture

Base maldmg—"
PYLT-UP LORNIC

Bager ma!émg

Baeeboard

Cupped back gwes 3 wide
trim 2 dearee of Flox snd
lows 16 2o b neatly
24zmst 3 wall surface.

TFlexivle yzoe shse can
conform <o irregilaribics
i Floor surface,

Jainte n lang runs
#F trim are tace
mibered.,




WOOD JOINTS

RIGHT ANGLE JOINTS

Pade &
rapret

Dovetal
dade

Stopped dade

END JOINTS

EDGE JOINTE




[ WOOD JOINTS

N

b

el

én@ ve k groove

MITER JOINTS

Waod syline

Box Jomb

Throvgh mulbivle

LQF’ or
dovetail

haif lind

Middle 1sp @

Cross |ap
LAP JOINTS

x

Miber haif (ap

The sbrengbh snd magidiky of ordinary weod
framing sre move imporbant than te
appesrance slitice 1b 1o nopmally covered
with 2 finish surface. In Angh trim,
cabinetry, and furnibure work, hewever,
2 wood joint’s appesrance becomes st
a6 imporbant o Lo strengbh, omsll seale
work requires more sophisbicated and
refined joinbs which present 2 clesn
appearince.,

Weod |oinbs can express Yhe manner in
which the members are connected, or
bhey can be velabively inconapicuevs, in
eitner case, they mvebt remain tight, IF
bhey apen dve bo bhe wood’s ohrinksqe

o strvebural movement, they become

both weaker snd more noticesble.

Halt blind

MIRTIZE AND TENON JOINTS

Haunch vhind

In designing znd conetricting 2 weod
Jownb, it e important to vnderetand the
basic nature of the forces (compressive,
benaile, shear) acting on she yotnk, and
to comprehend their relationship o the
wesd grain’e direction, (Gee i2.2.)

Full or throvgh




1O .52] PLASTIC LAMINATE

Plastic {aminates consiet oF [zyere o

7 difterent maberizis [ krafv paper, fo., caver
-~ PastEspmed overizy ot printed paper, wood veneer, or
plaskic laminste, tabric) impregnated with phenshe and
- melzmine plastice and cured under intense
7 heab and pressure. Flastic laminabes

provide & hard, dvrabie, heab- and water-
resietant surface covering for counbertops,
furnibure, doors, and well panels, They
Backor sheet Ghaped wood may be spplied bo smaokh plywood, hard-
blocking voard, particlevosrd, and other common
core materizle, They may be ponded with
contzct adhesive 1n the field or wibh
thermosetbing 2dhesive, under pressvre,

gt
//fé plastic [aminste . the shop,

Flastic laminste surfaces with hant
relle and bende shevid be postformes

Bdge Yanding T

. ] dvring manvfackure and bonded wish
A backer eheet ot plastic lammasbe thermosetbing adhesive, Poatormed
shovld be applied to the sppesibe side vigetic [aminate, /20" thiek, may be bent
of unsupported paneis Yo keep bhem %0 2 radwe 36 emall e %4, Plastic
o from warping, laminabe odge banding may be bent to
B p ASTIC LAMINATE COUNTERTOPS 2 radive of BV or smiller ¥ heabed,
Thickresses: /16" for homizonks| appheatisns A wide range of colore and patberns 1o
(covnber sns tavie tops) available 1 glossy, satin, low-glare, or

textured fimshes,

Vaz¥ for vertical arpmatmné
(door and wall panels)

|
|
|
! i 2 zides covered;

exposed edge Beveled corners

LN\

2 sdes covered;
wood edae : Mebal edging

7 ides covered; ; 1
exposed wood edge

Plagtic |ammate /
edge over oide i :

layere Edge banding

Fost formed edae

|\

Plastic [ammmste
&;iga vnder top layer
and over botbom layer

N\

B

EPGE TREATMENTS FOR PLASTIC LAMINATE COVEREP PANELS




MECHANICAL s
ELECTRICAL SYSTEMS

Thie chapber discusses the mechancal and
electrical oystems which are required te
maintain the necessary condibions of environ-
mental comfort, hesleh, and safety for 2
bullding’s occupante, The intent 1o not bo
provide 2 complete design manval bub bo
oubline those factors which should pe
considered for the successful operation of
these aystems and their integration with a
bullding’s other eystems., :

Heating, venbilating, and ab- conditioning
oystems condibion the inberior spaces of 2
butlding for the envirenmentsl comfort of
Yhe sccupants, A potable water supply 15
esoential for human consumption and
sanibation, The efficient disposal of Flud
waste and organic matter » necessary in
order to mamntain samtary conditions
within 2 building and in the surrovnding
area, Electrical systems furmsh light and
heat for 3 bullding’s vecupante, and power
fo run e machines,

These systems require 3 significant amount
of opace. Pecauvse much of these systems’
hardware 1o normally hdden From View—
wibhin concealed constructon spaces or
special voome— tne layovt of these systems
ohould be carefully witegrated with £ach
sbher 20 well a6 with 2 building’s structurs
and enclosure aystems,

B L D I



T .2] ENVIRONMENTAL COMFORT

¢

63

& @ G

Temperature #F Lhe surrounzing air

Mesn “adignt sempersbore of the
surrounding surtaces

Reistwe humisiby of bhe air

Alr motion

Suet

Sdere

7
(/":21" ECE
i

[

Spyrce o hesk withw s ffwidmg melvde:

(o}

o]

o]

The mecharical sysbem of 2 bulding 1ncludes tre
'naz*':mg; cociing, ventilzting, snd atr-concitioning
equipment veed to contrsl the envirormentai
comtort factore [i6ted to the [efh, The Firot four
factors are of primary importance n determining
thermal combort, and may zieo ve controlies by 2
puilding’s siting, matermaie, and constrycrion
256embiles,

Balancing nest loss and hest gz to arrive 26

a comforbable tempersture 1o the first ster

in schieving bhermsl combors, The humar pody
can lose heat by radiation, convection, covdvetion,
or evsperation.

RADATION: The Sranemwsion of heat enevay
throvgh the ar from 5 warm surfsce 4o casler
surfaces,

© Light colore reflect while dark colore sbsork
heat; poor reflectors make good radisbors.

* Radvant hest cannst go arovnd corners znd 15
not affected by air motion,

CONVECTION: The tranemission o hezt From 2
warm auirface o the eurmmdmg ar

v Large bemperstore dfferentisls and
increased ar mobion wndvce wore hest
tranemissim by convection.

CONDUCTION: The tranemission of hest from
3 warm body direstly to 3 cooler bady.

- fanduchyn hae ltle effect on achual hest
06 4,

EVAPORATION' The transmission of hest
throvgh the evaperative process of moistvre
vurming inte water vapor.

« Evaporation & an imporbant fackor when high
semperstvres, humdity, and actinty levels
exist,

« Hest loos py evaporation incresees wikh
air motion,

oiar radisbion bhrouph 2 hunlding's wall
244 roof so6emilies,

Building equipment such 25 heabers, |ight
tixtures, and ranges.

Human aobrv:tj,
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The objective of an 3ir-condibioming syabem

% to 3djuet the thermal comtort factors
according to oubdoor 3nd 1ndoor condtiens

and the level of Human activity s0 that

comtort- zone condibions exigt wibhin 2 a
space.

The following relabiomships vetween the
four primary thermal comfort factors can
e veed to describe recommended comfort N

s Air_temperabure 16 conbrolled by the supply of

warm or cool air te 3 space throvah varievs media:

ar, water, or electricity,

Mezn radiant temperature of surfaces 16
conbrolled by veing radiant hest panels (hot
waber or glectrical resistince heabing) or by
washing ourfaces wibh warm s,

Relstive umidiby 15 controlled by the

Zenee,

imbroduction of water vapor, or 1be removal,
vy ventilztion, .

o Air mobion e conbrolled ?y mechanical

AIR TEMPERATURE AND MEAN RADIANT TEMPERATURE (MET)

» The higher he mean radiant tempersture sf
the surrovnding svrtaces, the cadler the air
temperature snovid be.

» MRT hao abovt 4% more effect m combort
than air temperature.

o In cold weather, the MRT of the interar surfaces
of exterior walle shovld not be wmore than 5°F
(%) belew the mdoer air bemperatupe,

AR TEMPERATIRE AND RELATWVE RUMIDITY (RH)

o The higher the relative humidity of 2 opace,
the lower the air temyperature shovid be,

* RH 16 more cribical at high temperatures
than wikhin the normal Lemperature range.

* Low humidity (<20%) can have undesirsble
effacts guch 5o the buldvp oF sbsbic elecbriciby
and the drying ovk o wood; Migh humidity
can cavse condensation provlems,

100 ¢ (38°%)

AR TEMPERATURE AND AR MoTion (V)

* The cooler bthe moving ar stream 14 relative
b the room 2ir temyersbure, the lese velocity
& shovld have.

* Air velotity shovid range between 10 and 5o
feet peor minube (FFM).

s Higher velogibies can cavse Arafty condibioms

o A mobion o especially nelptul for cooling by
evaporzbion 1 bk, humid weather,

ventilation,
2 2 ¢ a

P F(24%) 85°F (29°)
(27%)

N Comfort

1 Zohe

=D

Yy

Y

).

3

.

£

I 72°F

5 | (%) MRT= 9%°F (29°%)
H°F
{77%)

q T8

p (26%)

PRy

5

s | AF

3 (25%)

< 71°F !

=< (72%) RH= 200
+3°F

% | G99

gy

:E

<

-1y

™ 2 s F .

83 |(-7 E.,.,.M,M/ Combert 2one 3

IR (4% Z.

S

S8 -n%

SR (%) V= 10FPM

Air Sempersture requirements are slee sffected
by the 24¢ grove o the pulding’s sccvpants, the
weight and color of the clothing “they wear, and the
level of their actiiby,

50 PFM




T1 .4 AR CONDITIONING SYSTEMS

e Chimpzy ex1ovsts Hlue gas5es Alr-condidioning aystems do nst aimrly :
—~— T From vurning & tvel. provide gummer cooling. They si6o contrel
- the indoer pir tempersture throvghovt the
T - e cooling bower extravts hest year, reguiste humidiby, provise fresh
i’ from the condenser waber air for venbiiation, filber the i ang
‘ ! The sze and mmber oF cooling digbripote the condibioned aw.
; 3 towers requivesd devends an
; % [ the cosling requirements of
; e i e bviding. They shovlé ke
E e aeovabically 1wolated From
F@gﬂﬁ the building trame.
! i i ”
SR 0 4 5 @L"“' Hesbing and coeling eneray 1w cenbral zir-
¥ i / conditioning oysbems can be disbrivvted
2 i by 217, water, or z combinzbion of beth.
| ‘§ L : See 11,5 and 16
? i ¥ conditioned ar e
! (\-._ :
M1
2t
=l % ; v Fan_room conbaing the air handling equipment
1 Return air = i large boildings. A single fan room ohsvld ke
S located to mimmize the distance comdsioned
2 f‘ <1 2 myst travel bo the farthest zir-conditionc
2§ ~|I1] spsce. Indwidval fan voome can slse e located
! + ey on esch floor oF 3 bullding.
#
t
i FAN Room @
:{ ) - ) o Exhavst air
Fresh air
! A
17 "ol | L ho lowars fo conrsesd §
i / \ ,@g—/ The louvers tor cenbraiized tan vooms catt be-
o Humidifier israe and conspicuovs, and can therefore
1 ' sl /A szaam&jagmﬂcant elements in the desigr
} ?
i | 3 building’s facade. Fresh s nbakes snd
CHILLED ':(;‘_@___—:_; Zﬁ:ﬁf ik exhavot i lovvers shovld e locsted on
WATER FLANT i Heating unit dibferent walls or ve sopsrates by 3t losol
~ : !
: | cosling umt lo”.
‘ + ;
BOILER: —t_i__w...___i
: Hot water or toam
/:v~ .
Fygl ———— o Bollor requires 3 fuel (426 or o) o Chilled waber plant may be powered by
combuation s 2nd an 2w avpply fer compvstion, electricity, steam, or 4as, |t delvers

oi-fired bollers 3iso need an on-s1%€ chilled weter to ke air harding vnit, and
gtorage tank, Elackric boilers, which  pumps condenser water to the corling
may ve Tesoibie If electricity costs  lower for the duwpesal of hest.

are low, eliminate the need for

combustion air snd 2 chimney.

¥ hot water or stesm con ve
supplied by an sfF-sibe plant, 2
boder 16 not reduired.

(g



Factors Yo coneider in the selection, design,
and insbalistion of an s condibioning gystem
nclvde:

» Performance, etficiency, and both the
imtial and (ife costs +F the system. [~

° Fuel gnd power sources requived and
the means for their delivery and storage.

;;:}""—:J::«’m.)
Conbral Avet
noise anth

= Flexibility of the system to service : = insulation
different zones of 3 bulding, whch may ’ and mvffler
have dferent demands becavse of vse . devices,

te orientation.
r 4l & en 5 E

e Nowe 3nd vibration contrss required,

sd

* Gyace requirements o the mechanicsl loglabe nase and vibragion:
2quipment and the disbribution system,

o By diskznce (losation)

o With mass (enclosure)

o By using vibrabisn control
devices (installation) f/f“/

In_emall buildings, heating enerqy may

be supplied by forced air, ot water, o ~ i
glactric ha.a’amg sysvems. A Py

Cooling may be provided wn 3 forced :
air aystem by an ovbdoor compresser :
and condensing umb, This umt supplies = ny
cold refrigerant o gvaporstor cols q —mT
in the main supply dvetwork, |

)
3
=

A forced air gysbem can also
incorporate Filbering , hvmidifying,

and dehvemiditying devices imte & Reburn oy e
the matallation. ! . I i | icl::fbuéfam
L [ Fii e
Fresh air venbilabion 16 vsually T : E‘/\ L e —
provided by natural means, QN
L | Ful
[

o——//
Furngee gr boiler may be powered vy 4as,
oll, or elestrizity, Ol furnaces require a
fuvel sborage tank, Elecbric furnsces do
net require compvation air or 3 chimney,




T1.6 | TYPES OF DISTRIBUTION SYSTEMS

P

P T """'_],_____
Do u-------_...._;ﬁi,.------ww------.-w---_--l%-wu
i Gorply 21 Reburn 317
<

-]

L

BINGLE ZONE SYSTEM

T

L @W__‘ * Damper

RN e e SRS

£

@ Thermentat

VARIABLE AIR FLow SYSTEM

3 R
Eghest termina!

TERMINAL REHEAT SYSTEM

-3
L[E“"““"i,_--n,r;w Ming o |
‘ L. T
SN G
dilili
I
DOUBLE DUCT 9YSTEM
-3
RE2
i Fan-coll Berminzl
e
; &

‘ALL- WATER SYSTEM

ALL-AIR SYETEMS

SHipale avct eystems:

In s singie gone syetem, conditbioned a4
delivered 2% 2 constant bemperature throval
2 low velociby dvob system Lo vhe served spsces.

The varizble air firw syebem vses ssmpers
36 the verminsl svtlebs o conbrol the 210
flow acoordmg tr the raqumamanf;&; st each
space.

Tho terminal rehest svstem 16 more Flexibie
since 1b supplies air st svout BEOF (12°¢) to
bermingle &t{m?}?&d with hot wabter reneab
colls to compensste for changing épace
re@wram&n&é,

Vsvbie duet systeme:

Sepsrate dvet qysbems delver warm aw and
cool air to terminal ming vmts which
sonbain bhermostabically Conbrolled dampere.
The mixing vniks may serve mdividvsl spaces
or a numper of zonee.

Thie 16 ususlly 2 Wigh-velecity aystem to
redvce Avek mizes and meﬂaifﬁi{wn space.

ALL- WATER SYSTEMS

Pipes, which require levs et allabion spsce
bhan 2 ducts, Aelver hot andfer chilled water
Yo fan-cell vribe m the served opaces.

The Fan-coil umbs draw 3 muxbore oF ovbdoor
and room air over the cole of heated or chilied
water and then back wbe the space,

in 3 Z-pive system, one pipe supyhics cibher
het or .oh;i]aﬂ wa%r"{;a asglﬂ? fanfmi ynitb and
the ebher reburns i,

In 2 4-pive aysbem, dwo separsbe piping
cireuibe - one for hot water and ohe for Chilled
water = are veed %o provide simulbanesve
hesting and cooling bo Jifferent zones of 2
burumg.

Venbilsbion i6 provided hrovgh wall openings,
by mhilbration, or by 2 separsbe dvet system.




AIR_AND WATER SYSTEMS

High velosity dvete delver condiGioned primary
air t2 ndvction uribe n the served spaces,
The primary air ndvces roem zir to mix with
it and pass over cols that sre hested or
cosled by 2 secondary water sysbem,

PACKAGED AIR-CONDITIONING UNITS

T S

o Induction unit @

lirg |

AIR AND WATER SYSTEM

FPackaded sir-condibionming vnits are oslf-
contained gysbems which can sevve eibher
single- o multizene confiqurabions.

They may be locabed o She roof or on 3 pad
slongside the bur!qu‘

Gmsll univs can be wnpkalled in window gr
wall spenings,

Looling w6 yrovided by condensing vaibs which
require an ovbdeor locsbion,

Hesting 1o provided by 3 496 or oll furnace,
elecbric resistance heabers, ov 3 heat pump.

Reat puinps are dlectrically vowered Westing
and cooling vnite, For cosling, the novmal
refrigeration cycle 1o vged %o abserk png
transfer excess heat to the svitdoore. Por
heating, hest enerqy 16 drawn frowmi the
avtdoor 3iv by reversing the cohing sycle
and ewitching the heat exohange Functions
oF the condenser and evaporstor,

Heat pumpa sre most officient 1n moderate
climates where hesting and cosling lozds
are plmost equst, in fréezing bempsrsbores,
a hesb pump requires sn elestric resistance

neater o keep the ovidwr colls brom freczing,

ELECTRIC HEATING

Roottop ymb L

Throvgh-the - wall vt

2

omall throvah- the-wall vnib
PACKAGED SYSTEMS

Electric resiebsnce hesting elemenke may be
incoryer sted inte basebosrd convection umibs
ar inko fan-forced unit hesbevs. These small
umt hesbere may ve recessed in the floor or
wall, ve gvepended from the celling, or be
located vnder 3 cabinst.

Eleckric resigbance heatina cables can 3lso
be embedded in ceiling panzle or For slave
ks provide radisnt heabing, See lliZ,

Dy

Suspended

[5 Receswed n )

f |
7? wall or Floor  Under cabinet

ELECTRIC RESIGTANCE HEATERS




18| DISTRIBUTION PATTERNS

Fackore to cineder i the locavion of hesting, cooling,
2nd ziv- condipioring equipment inglvde!

o Fower, fuel, air, z2nd waver vequiremente; some
ezpment reauires  direst sccess ko bhe ovbdoors,

o pocoss requived or service ind mamtenance.

o Consbruchion vequivements for the enclosure of the
mechancal vlant, for fire resisvance, and for
noise and vibrat.on contrel,

o Strustural requirements imposed by the weight of
the eavipment.

o Tyre znd |yovs of the digbripution gysbem veed

tor the hesting znd cocling meaiz.

o Trre oF nsballabion - soncealed wibhin the building
cagbrvchion or expreed o niew.

PR

Vi

A buildig’s mechanical cquipment can
veovpy 5 widmticant amount of epace
within the bulding vlvme. Some yieces
ot cavipment aloo require. spsce or 2
domzin for sccess, service, and main-
tenance. W thie machinery bakes vp
0% o 5% oF 2 bulding’s sres, as
often the case, then b becomes
necessary to consider bhe implicsTions
of the equipment’s placement wibhmn
Lhe buldina,

A building’s machinery and cquipment
may be locabed:

W THIN A GFPACE

cenbral locations gre idesl tor shork runs
and efticient disbribubion pztterns,
The equipment enclosure mzy sorve to
debine or qualify 2 number of relzted
apstial zones.

PIRECTLY ADJACENT T0 A SPACE

The equipment enclosvres may
serve 36 wall o barrier elemente,

QUTSIPE THE gFACE

The equipment may be wwolsted for
potber rolse conkrol or fr tamet
accees tw vbilibies and service,

BETWEEN 9FACES

The equipment may be diwpersed to
betber cerve apscee oF zones that
have Afferent demands and isad

raqulramznbé.

Nete that the sbove relztisnshipe slso
apply b0 the locatim of plumiing and
clectrical equpment.
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The air- condibiomng equpment may be central-
ized in one location or Jispersed throughovt a
pilding, Seme equipment requires both indoor
and auZAoor componente; others may be seif-
sontained vmts which csn be locsbed on the
roof ar an extarier walls, The diatribubion
vattern of the dusts or piping vsed to delver
the heating or codling medivm to the served
spaces 1w determined by:

° The lscations of the hesting, cooling, and
air-condibioning equipment
o The arrangement of the served spaces,

Air dvet systems require more space Hhan
eibher pipes carrying heb or chilled waber or
wirtng for electric resisbance heating, For
thio reason, dvetwork mvst e carefully |ad
ovt to be inbeqrated wibh 3 buldng’s struc-
bure and spaces, a5 well 56 with 15 plumbing
and dlectrical systeme i the ductiork 15
Yo ve lett exposed, & becomes even mopre.
mporbant that the laysvt have a vigvally
coherent order and be cosrdinated with the
rhysical elements of bhe apace (oq., strvstursl
dlements, lighting fixtvres, surface patterns),

Verbizal dueh runs sve hoveed i mechanical
shatbe while horizonbal runs may e under
ground slavs, n kasement o crawl apsces,

or within figor or roof consbruction aseembiics,

Horizonbal disbribution pabterns may ber
claonitied 26 radisl, perimeber, or lateral m
nature,

» Radial zatberns mimmize she length of
horizontal rune. They can be used in slear
apaces which zre free of sbstacies.

o Perimeter loop patterns sre effect e
3qsinat hesk lss6es and 4zins that cccur
slong the perimeter of 2 bulding. They
are vged n conpunction wibh concretes
ﬂ:‘aund ol abs,

o Latorsl yatterns require the lonaeat
hevizontal rons, wi offer a wide, vmiform,
snd flexivle sysbem of disbripution.
Exposed dvetwork systems vevally vhilize
3 labersl pattern layout,

To mimimize friction loss, ductwork shavld have
short, direct runs with 3 minimum 2F furne and

offsets, \n zadibion, ducts shovid ve msulated

3435t hedt lgss or gam snd sound transmission.,

mOE m B
e e

Local sysbems sre sco-
nomicsl bo install, require
shork disbribubion runs,
and zllow spaces to Have
individual temperatyre
contral,

service, and offer

quality,

Cenbral aysbems are
geverslly more snergy-
efficient, sasier to

bebbar control of air

Flaa:‘f}

ST

Pust work <]

Lahting stbur&/ -

CAn Longerve 4PALe,

oy

= Carsful inkesrstion oF
sbrvctursl, mechanical,
nd electmcal systemso

ap 1-§-9

Main verbical feeder
voes (2ot Hoor ares b
insrezses bulding height.,

Main Horizonksl feeder
vsee mare tloor area bt
decreases puiding height,
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T1.49] HEATING AND COOLING OUTLETS

The iocation & heabing and cooling evbiebs depcnds on the size and proporvins of the space, the ireae
# hezs loss o gam, sne will, Hloor snd celling consiruttion, and the ocovpants’ petbivity patterns.

The tyre of ovtlet vsed dependo on b4 placement within the epace, it heating or coaﬁng capseity , pnd
s dwmensions and appesrance. Below sre livatrated variove tyree oF gublets according to location

ané the heating or cooling medivm vsed.

t
i

v EI'._":]‘! i
s;c\trw celling hester =]
o jnf gater  « opsce Heater
« Convestion or forcéd pir Infrared heate f2 g

° ha%; affger heating o Rajiank heabing e Eicthric or 45%
(rovnd or s4are) . * M3y pe combined with 2 o Lan pe veed ° Borced 310
o Require 3 suspended ceiling !;zzzui:ﬁ”;;& ard/fer sn S;ii&ﬁiij;: feseing
. Gupvlied by low-velocity svctwark ‘
o Mgy ve 5 part of an inteqrated, =Gge 112 for radisnt
medvlar celling aystem cetling panels.

CEILING LOCATION®

14

e Mgy be/surtsced
mounbed or be recessed
ko wall consbructisn

A2y be vsed on 3
windew wall, 34 3
widew 91l ar be
puit ko 3 wall

cakinet. ;
o Baseboard vnib o Myilion or wall-mounbed vnid! o Elechric waill headers
e Fin ke or fan coil umz, o o i bobe or tan col ymit, or < Heat by radisbisn, corvection,
eleckme resisbance heater electric veswotance Mester o forced aip

WALL LOCATIONG (Gee +scimg page for s grilles and diffusers.)

-y it barvier o Underfloor convector umt « Freeatonding fin tube vt
Lot - ?”\Klg:d (Y] g ion » Fin tube or fan cail vmé, or o Low profile unibe may pe
L eleckric resistance heater used slona window wilis
o Perimeber loop Avet «Used along window walle

concrebe around siap (Geo 5,20)
FLOOR LOCATIONZ

e



r

AIR SUPPLY GRILLES AND DIFFUSERS

11 a1

Alr for hesting, cooling, and venbilating 15 supplied throvgh grilles, regqisters, snd diffusers.
They #hovid be evslusbed in terms of bher air How copacivy and velociky, pressure drop,
novee Tacher, and appearance.

I

t

* Celling dfusers dwcharae low-veloctby

RRAAN
KL

Grd bddd

3Ir in 3 spreading pabbern,

ov 3 perforabed cetlng bile,

[
1)

* Ddfusers may be round, square, linesn,

Reqisters 2

ik

* Floor reqisterse are ysed ta conbrol hest loos

> / and condenssbion slond window wals.

Keep faway from
ceilmy o avord

equipped with dampers
o wntfraf sir Flbw,

re gimilies

\

AlF aupply oublets chold be located Yo distribube warm or cod air fo bhe occupied sress of 2 epace
comborbably, mwithovt nobicesble drsfbs, and wibhavt stratificabion, The bhrow disbance and spread
or ditfusion patbern of bhe supply wblot olhsuid be corebully considered alang wikh any spsbrstions
that might interfere with the air Asbribution,

» A Flow shavid be parallel

I

T ¥
M H

oo i b0 exposed ceiling beams,

B B e e JIPEY
LY
—

Threw (T) ey

Pray

Aepends on the dir velosiby and
the svblets shape snd size,

) shevld extend ot lesst 34 inbo

the depth #f the space. .a

e Jee
2N
3
t;:. 3
by N
= \\\
‘_.
\_\
(5)=T/8 | | Spresd(s)=T

E l ‘
* Gbraght throw < Fan-shaped shrow

T
o
Ey
bos

r

o+ =
| |
1 |

Wiz H H/Z

5/2 § 5 (5e¢ sbove)

; ; 5/2

[

Hz height of the emcej
from vhe Hasr to the
neareat ceiling opstruction
(¢4., exposed peams o
larqe light fixtures,)

|
wall regioters éihoum e
integrabed wibh modvigr wall
matemals such 2o paneling,
magonry, or car@am:c tlle.

i

|

SPACING OF CEILING DIFFUSERS

SPACING OF WALL REGISTERS

e 11 e R SR 4 e Yttt et
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RADIANT PANEL HEATING

e

Radignt panel heating eysbems vbiize neated ceilings,

Floors, znd eomebimes wzils, a% radizuing surfaces,
The hest wource may be pwee carvyins het water or
elecbr: resisbance hesting cavies emvedded witbhin
the coiling, Floor, or wai conetryction,

Radizet hest travels v 5 divect path.

o b cannot 4o sround corners and msy therefore be
obstruched by physical elements wibtin fhe space
susk 3¢ furmibure,

o If cannet counberact cold downdratis alens
exteriar #slase arezs,

o It 16 not atfected by air mobion,

6" insu.ation over

] g \\ ;
idyere gyp. 3
iﬂozr{ird or phster

Nethes$ing
[e3d wire - i \ - ol glgar of

i <7 celling evblets

1!
s CEILING :! and oM elearaf L4
sidewalle
Thermogtat 1
i T
Londnt —— . b
. ER i
Loy L G tiear
. )=
L
12 concret®

covRPE—T (
Hesting cables ‘

4" ni étmg
pricrete vase )y

» FLOOR LK W:an

ELECTRIC RAPIANT FANEL HEATING

Presssembied radiznt heating panels are
commerciglly avalisvie. They may ve veed
with madular, suspended celling cysbems or
to hest specific areas of 2 spsce.

Becavse ridunt panel heating systems cannolb
respond guickly to changmmg vemperapure Agmande,
they may be oupplemented wibh perimeter
convector unibs, For complete air-cordigioning,
seyirave venblating, humidigy contre., and
cooling gysbeme are reduired

Fioor ineballzbions are effecbive warming
concrete slsps. In general, tewever, celiing
mstslisbione sre preferved becavse tie ceiling
consbruction hso lees thermal capsciby snd thve
faster heab respmse. Celing paneis can siee e
hested to 5 Wagher surface temperavore than
floor slape.

Hesting coils
Fasbened to metal
labh angd embedded

laster :

" A
aSgeces

Hesbing cons 52 0: <
completely empedded SRS,
i conc. 4lak /’\0\ %‘\ :
Insutating
cong, base /"a

{Perimete
Rineviation

'l

HOT WATER RADIANT FANEL HEATING

in both dlectric and hot waber syebame, the
msbalisbions are complebely conceaied except
for thermostats or balancing vilves,




| [ WATER SUPPLY 115

Water 12 vbilized 1 2 ?Ju:lqu n bhe Faﬂdwm,? wayg:

° Congumed vy drinking, cooking, washing ehe. .. . (musk ve petarle)
o Circvlabed by heabing and cooling systems, .. ... (shvid be s0ft or nevbral)

@ Ghored by fire probechion systems ... ... .. .. (1o special Fequirements)

o Conbrolled Yo mamtan desirable hummdiby levels

Water musl ve supplied Yo 3 bulding n the
correct quantity, and at the proper How rate i
presovie and bemperabure, bo satisfy the above

reduivements, For humsn Consum tion, water —
E must ve palabable and free of harmbul bacters.

T avaid the clagging or corrosion of piyes and (’OW‘P bax
equipment, waber may have to be breated tor ’
¢! —

hardriess or excessive w:uisfg)/.
Water main k_/,@“ P
Below Cmtm“

meter

-

 water 15 supplied by 2 muncipal or public
gystem, there csn be no direct conbrol over the
quantity or quality of water supplied vnbil it
reaches the building sibe. If o public waber
gysbem 1o not available, then cither ranwaber
shoraqe tanks or drilled wells are required,

frost line

Well water, If the sourse 16 desp enovgh, 1%
usuaily pure, cool, and free of Jiscoloration and
Yaste or sdor proviems, Factore 4o consider
in the selection of 3 well locabion include

PUBLIC WATER sUPPLY

= Quality of vhe waber Yo ve supplied ; shovld
ve checked by the local healbh deparbment,

« Atount of waber that can be supplied by
the sovrce.,
o Required depth and caoh of the well, .
o Proximiby ot the well 4o aress conbzimnag
pollvbants, ' N Lt | =
X I
iz_ Pelow !
3 Froat line ~ E
Waber supply systems operste vnder pressure. " p i :
The service preseure A 2 water supply system . X D‘[ | f
must be qreat ensugh to sbsorh yressure losses 2y -1 - 1
dve o Ver’{:wz;j travel and ijtéan 56 the 23
water flows Bhrovah vipes and Fibtings, and sS8% S , |
still sabiafy the ;raéz{fm re. mmm&g@‘; of I = 'f::;hj;u f i&fib&iﬁ
each plumbing fixbure, Public water systems <3§ ¢ "& '{ftha " 2-? e
vsually supply water st sbovt Bo psi. This =28 z;@ b
= ; 8L X e well pipes tor
preseyre s tne spproximate vpper Limik B edr R ons
4 mMAMEEn Ance,

for mast private well systoms,

i F
| oo ma ke depesst fields  Provision should ve made

50! min, t9 septic tanks T b minimize pump noges

or building sewers bhat may travel slong she
supply mpe o the
PRIVATE WELLS puildina,

Cheek spplicable codes that govern well mabaliations,
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WATER SUPPLY SYSTEMD

upfesd i Grenky downfeed

+

Fixtore wressure reavirements
Preseure ioes cve b verbiesl oft
Pressure ioss due so friction w pipe rons

4+

Waber service pressure

©./’“ Larger vipes cavse lest
expn f?‘ﬁﬁ&fr'ﬁ 1964,
gl

iU

T:

‘.,“._-—_:g:‘_:.;,: ’

‘o Every pipe fibbing cavees
frishure loss,

7' carped air chambers
@& hixbore pranches

[

et

Expangton ot
# pipe and fibbing

O/\ 2" t0 1" glags fiber or
@ rock weel wnaviabion

1 ~Fipes on warm s1de of
mauvidbion m exberisr walls

Ficcir pipes to drain o

| :

=i

=3 ¥
i

¥ weber 16 suppled 3% 5o pal, upfeed dwpbribubion 1
fezsibie for lowrise puldinge vp to o sbories wn heght,
For valler buildinas, or where the water sorvice yressire
6 mevFfizient bo manbain adequabe fixsure service,
waber 16 pumped up v an elevabed or vootbop suorase
tank for gravity downfeed, Pirt of this waber w ofser
ussd 26 3 veserve sysbem for fire protectior aysbeme,

Hot water 16 oupplied by qes-tired or electric heabers
and circuisted 1 ball buildinge by the nabursi rising
ackion oF Wb waber, In long,low pulldinge, pumes are
reavired for hot water circvlation and distripvtien. Het
waver sboraqe tanks may pe re vired {er |srge
mebsllabions snd widespread fxtire grovpinas. For
s2fehy, pressvre relief valvee are required fer 24
waber heabers

There mush be ovificient presoure 3t each fvure bo
erovre thewr satietactory operation, Fibvre presovre
reavivemenbe yary from B to 20 pai, Too much pressure
16 35 vndesivable 26 mevftictent preseure. Waber eu’prly
vipes are therefore s1zed to use vy the differenbia
bebween the service pressure (sliowing for the
presaure loss Ave Yo verbical 1B} and the pressire
requirement for esch fixture,

The amovnt o pressure lose dve to friction depende on
the aize of the oupply pipe, the scbual distance of the
waber flow, and the numper of fibbings (vslves, bees,
elvows) Yhrovah which ¥he waber passes,

Pive eupporbe shovld be apaced Yo carry the weight of
the pipe a0 well 36 Yhe water being disbribubed Bhrsugh
b, e Verbizslly, 5 lessh every story

s Horizonsally, every ' o 10'
Adnatable hangere cin e veed to enoure proper piuh
giong herizent3l runs for drainzge purposes.

water hammer 15 3 nowwe bhat can ocovr when waber ie
ahub #E abropbly, To sbserk bhis shook | awr chambers or
manvFactured sheek svsorbere ave veed 3b fixbure
pranches. |n 4all buildings, specisl joinbe are required &
sliow for the expansien # leng pipe runs c3rrying heb waber.

Cold waber pee ohald be nevisbed and covered mbk 3
vapor barpier to prevent surface condensstion and hest
How inbo bhe waber from the warmer surrovnding a1

Hob waber pipes shavid be inevisbed agamst hest loss and
ehiould Ve no clossr bhan 6" Yo parasllel cold waber pipes.

Ir very cold climstes, water pipes i exberior walié 3nd
vnheated buldings can freeze and vupbure. Provigion
should ke made far thew drainage to 3 low pont in the
gyébem where 3 Aranzge faviet 1w losated.




The water aupply sysbem can voually be // \
accommodzbed wikhin floor and wall

construction spaces withovb an ™~
provlems, it shovid ve coordindted o Tl
with bhe bulding sbrvebore and obher ol waber supply T
systems, such 36 the parallel wub bulkier = Hob water supply

saniBary draimage sysben See |16, Mo L e
: it acceas Ef M@awef, waber supply i \Mi g ;ji:’; i{;irﬁbum Pt
pipes can ke run in furred shaces - o t bsrane bank e e
W Externr-Hesé-apbs
cquipped with removable parels. \\ i[ ’ 2‘?'7& heid ve et

A series of valves 15 us control
the flow of water % zach fixt
well 26 te olste one or more Fixk
from the water supply system

repsir and mamnbenance.

supply lines may be of aayk
qatvamzed sbeel, or plastic,

b
i
i

L )'T syshems )///i’n’ eold climates,
[P e
N I ’ //’//K&/ Provide pibe rain,
o T //<

> P

LN A g
L L L
\\T\ 4l Hok W/ate ‘gtorage tank

'\;{__m;zrm?éd

Ay

-
-
i -

-

i
\ Ex#ﬁrlﬂr%aﬂ F’e}rz&brahﬁ '
~ cury o —u s, ¢
\\\\-{_A’Lx&vrzm
' e \\P water mekter

~
~

Waber mam S~

Capped zir chember 4+
1
ri
M e -+ 5
\ .
Fixbure shubobt wilve
Fixkore ronsvt Py rd - Hr
Branch supyly ine b
7 prly + L
T
(j/ : The reugh-1n dimensione for sach
Plumbing fixsure shavid be verified
wibh the tixbure manufactorer s0
The vlumbing or wet wall vehind fixsures that the supply lines can ve accu~
shovid ve deey enovgh o dccommedate rabely mstalled Jduring the proper
branch lines, fixture runovts, and air phase oF constrvckion,
chamiers,




NI a6 SANT-RY DRAINAGE S/5TEMS 2

Gnr,

nabes 3t eack
NEe ¥ids drawr
snd vess, b enbers one ezr;tary drinage

v

The waTe” BUPEY GYETen

LEry
BB e S fixbure, ATLLT waber

_{e. _.}

o Exbetd 2 shove voof surfice snz geer wwi
trom orsraple skylhts and windsws,

1
|
é}’éﬁ&r?. The primary op:gctive oF tris drainzge ir———-ﬁ Goil shack besomes 2 ghask vent
gveben & o adwose ¢F Thas wegte and arcjaﬁa(/ : Bheve Fhe Mghest Fixsure. ‘
w;%,r ) M:ckly e presible, L Al

~— L Somii (OAES 42 hel
- Llrevit vent T sliew conriesbior o
STor (BaAETE T

LU'J the Baves pram.

l : \-}

\‘Bm. pranch: slepe V8'/E. foe pipes
slope VB"/Fe for pipes > 3"

T

oo 2 eant ‘ary eramanc sysbern relies of L

Graviy oy ibe AGorinas, (s my&a zre mush b 7
1
]
i

Soh

.‘:\:
A

roc snsn the wabor éw.fj linee which are
nel Pregsyre. Priiiaac Im% ire 51264 ]
“ing to thetr wﬂ:mn i i aystem and -
podl number 204 H oyve 09 Fxoures
ers, Alw,?)f conavit tre ioca! givmping code
¢ owwe g1zing, ribe matorizls, snd respric-
sovi or the lenatv zng slope ¢ horizontsl

Bk
=

o

.y

\‘s
~

oW v ©
b g
PR S

sone ang onm the types and mumver of burne L.:—TV;;;;‘;:&“—-M-@ Clesrisyl requiree
e Ei - Ly fpAn ; /Ao nerizense lines
i N L/ l ipnger thsn B,
i, H
i FJ/ [ 5
- z ==y
{S——ganibary Y connection L0
A~ .
A gumlp pump 1o required fr fixveres f pistanh fictures require i
j0:2584 Velow the avrest sewer, F hew own vents, s |
: i
Buiging sewer iné ~ 68 Erap i ' JL ;Jr__j L
Sambars shresh cower ) required by code 1 U | 4
ary &hreet :{ \ /_/“‘Glc.amv{; & basve of each abisck l '
L R '
_________________ L 1 R j
- U Y 8lops hovse draw 1% to 2} -
Yente o permis sepcic gases to eocape ho the svteide,) Vent stack or sback venbo " %
o admib fresh air inbe the ey@i‘-anﬁ j
+help provent waber s6si6 n traps tom, | circvit vent
veing slpioned ovt or 4z%e5 ko pubbie : . !
bhrovar veder pressure, 714 |
rape e vbiize 3 portion of bhe waste water fo
2tk 25 2 oeal and prevent sewer 4ases Poa
from entering the inberior of 3 puilding. P! é
« 2re reduired for every fixbure, T |
Fixbures snould have ovificient Wﬁ /
i reviodically clesn ovt thew brepssnd
’ pr&vaﬂb seeiment from co ffb&t / / ‘
; _ \N -~

ThE EYIVE o~ Lhe wrw.ar’, arasmmf\éyebm'

gnould £o 96 AWECY Zns %vwkmmwam 26 pozsibie

s prevens the asvestt of golias and clogging,. | 7
Liganovse shovie 7t %Ewa to aliow pipes ve

8&41!_\, Liganed T tie Ly A wﬁ‘ﬁ
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N
...? *"“Zﬁf*‘ ,ﬁafed, %“‘\2“4, N Q‘\Gua?

SHeH SN © I - . @)

il
Rigid BRN- 3
; fi board LN min——hbe W
B- == Fintsh
I T I L. 40 6" W ;:,ZH
— L—&Vz" mn, clear Stud wall stud wall exposed Ylock  exposed block

chase spsce MAXIMUM PIPE SIZES IN VARIOUS PARTITIONS .

The avove applies to extra heavy cast iron bell and spget pipe,

Maximom oizes may ve slightly larger for no-hub or plastic
mpes, or if 2 mokal labh and plaster wall Finish 15 Used.

— Pipes may Ve vun in furred spaces vnder «Branch lines for water closebs, vrinals,

TN

cabinets or in softits. Provide wibh slop sinks, 3nd bvbs are usvally run
removable panele for scce0e. wibhin the floor sysbem.

T Horizonbal Yranch lines shovid sloper

8" /b, for pipes vp ke 3" & and

"/ F8, for ppeo lamer khan 374,

L

» Pabh of braveh hnes within 2 Foor

S L L T L e AL L LT

e e N 6\)/6‘3&!‘!4 éhﬂﬂfd ke GOGY’JIHZB&J wibh ﬁh&

Floar Pr'.ammﬁ members,

fWater aupply sysbem Pipes may be run wibhint 3 suspended

4-4-4—-4}?—4—)

K gysbems,

s, corling aptce f struckursl or mecharcsl
J Alr 4ap required dbabructions ocur within the floor
. é system.

Fixbure separstes

. supply and dranzge

—- Sanibary drainzge
gystem beqins,

“ Drainsge liwes mazy ve of cask iron

Trap with water sesl (vell sndd spgot av no-nub bype) or of

plastic. Some cades slgo permt the
Traps are cast ZZ;F galvanzed wrovght won or
inke water slosets, '

v
\:‘Lf

4.—-.«__@-4;
\__,,_/ Verty rough-in dimension

- Fixbures shovld be of 2 dense,
sitooth, nongbsorbent matemsl,
and pe free of concesled fauling
surfaces,

Flogr autlet far sther
types of water closets

.

_ﬁ’&\ wall outlet for wall-humng ;
[U— water clopets

i

|

R e o

W AT u&?r‘eh




SEWAGE DISPOSAL OYSTEMS |

s g
88

A buildings sowage washes are veuslly deposibed 1wbo 5 pblic sewsge system for fresbment and disposal,
When thie 16 rob posoble, 2 private sewsqe disposal system o required, 196 type and sze depends on the

fotlowing: -
o Numper #f people served ‘ \ \

. E;Zi z:?;i:?ﬁablhty oF e woll \ E"u:!d';ng consulk locs codes and |
o Elevation of the ground waber bable \ \ ’;”;ﬁl r ﬁé‘”jgﬁfjﬂf’" 5
o Proximiby to wells and streams, 4 guiavions. ‘

I Firet &' b2 be oF cast iren.

A privabe sewsqe dwpossl eyebem siways
' [‘&,/'”\ A gresse trap 6 recommended for
\\
\\
Ay
\
hY

reAvires 3 eepblc tank,

2! max. cover
{ E/Vant Lhrovah access covel

Sewade L
in g :.-ﬂ Alr apace—+

kibchen waebes,

e Bitlding wewer line shavld be a6 direct 2o
posoible. Use manholes and clesnovbs for
Y bends grester thar AB'. Coet iren pipe
preferred, althovgk clay ble and concrebe

AT X IR

]
25 Sl

: (I IS yipes may oo be veed, Fipe sbavid vo aF
“:;:'52::";;”;: obe or sbeel 1M lesst 419, placed olow Froot line, snd
i ol A sewsae 4 D It T sloped 2% to sopbic kank. 6’4 pipe s
G e 3 k = preferred i sl cases,

) 0« costiven tees prevent Fosting | f

sohd waste trem entermng
eftluent sewer line,

2 \ At leset B0 awsy from wells

[? oepbio Lank

e~ EfFluent sewer line 1o similzr in size
and materisls v puildng sewer line.
Slope st ieawt | % o dramage field.

B

ST

T sdakionsl é:;hm Rk 1 réq vired
for eand filbers and lamge dramage
tields,

A sopbic tark 1o 2 holding conbainer for cewage that
sliowe bacteris ackion to break down soiid waste
matber inbo compact slvdge and lebe the liqud

etflvent, which 16 abovt 0% purified, flow into Minimum disbauce

one of the follewing, _
(Dand hilter 1o veed only where sbher sysbems %"m bo—pTile drain field| seepsqe pib
are not Feample. Weil o oo 100:
i
@seepsne pit 16 voed when sl b absorbent sns ;{:r!jzmé I?.jl Zgl
hidhest level of water toble 16 ab lesst 2! uiiain 44 . |
below bobtam of pit, Property ne | 10 1o

Piebribubion boxes cquipped mith bafties

Tile drain fislde are placed on the sunny side #”
divect oftlvent to variove parbs of bhe

Glapes, and not under drives or heavily planted

]

areas. dispossl Tield,
/2 YT pu— _%r
it 2 e e e o] T oo e — — U TEFY
——————————— ¥ Ll | BEE < Earih baskfill
e e e J'g} %I ------ e gl oo Ferviove varrier
1 o l ! 2 E : : : bt M
SRRV J S ) PR .. SO =1 : Pt 4" parigrated ppe
_________ ) ‘ -é:} 3] i i § E ; or bile w Vo" ko "
B 00 mar, e LF-————— SR SV T S T B open jonks covered
3 , Pistribubion patbern Tile shpuid pur w/ tar paper
(60" preferred) ; . i
Tor sbeep slopes perpendicular 4" spove
b siope waber tabl aravel or preken
b Hlope. sble sEme
EXAMPLES 0F TILE DRAIN FIELD PATTERNS SECTION THRoUGH TILE DRAIN




T ELECTRIC POWER SUPFLY.

The electrical system oF 5 building supplies power
for lighting, heabing, and the operztion of electricsl
equipment and appliances, This syetem must be
inatalled according bo code bo operate ssfely,
rehably, snd efficiently.

Electrical enerqy flows throvgn 2 conductor
because of 3 difference w electrical chame petween
two points i 3 cirowit, This potential enerqy 1o
measured in volks, The acbual amount of energy
flow or current 16 measured 1 gmperes, The
power required bo on electme current Howmg 14
measured n watte, Pewer v wabte equals the
current m amperes times the pressure i volts,
(W= AxV)

Juet 36 preceuvre is leet dve to frickion 24 waber
flows throvgh pipes, the flow of eleckrical corrent
16 impeded by vesisbance, mesovred m ghme, 36
it travele throvgh 3 condvcbor,

Fower 16 supplied %o 2 buwilding by the electric
ukiliby company. The achematic giagram Yvelow
ivabrates seversl volbsge sysbems that may
be furmshied by the public vbihiby according to
2 building’s l02d requiremente. A large
st allsbion may vee 6o own tranefermer to
swibeh trom 3 more econemizal, Migher supply
volbage to the service wlbsge.

AL‘!'
[ girevit bresker
+ £

- ¢ (

\ g
Lswibsh
Puplex A bight
autlet fixbure

Volbage 12 the pobenbial energy
bebween 2 conduckore oF 2 circurk

b Man feeder

SCHEMATIC 0F A BRANCH CIRCUIT

For electric corrent %o Flaw, 2 circuk must
ve complete., dwibches conbrol Haw by

introdveing breske w bhe cirent unbil powsr
% reqvired. S

All dlectrical equipment shovld meet she
Underwriters’® Laborabories (UL) standards,
congvit local apphicable cides tor apecific
requirements in the design and netallation
of 3n dlectrical system,

[ — 1 o T Linec .
i L ! 1 A 4
3 | | = B .
H ! i ?
i | | f
1

: i | | Grovnded neveral (N} .
| ] . . >
' 20| 208 |
i i 1 R
i ! 208 | 120 i 708 ! All sleckrical
i | 120 120 ‘ 2o | | gystems mush be
| | 8 N A g N | : A7 grovitded to provide
t Ubiliby company NN NARIN B LB probection aganst
i pranoformer : 120 v \20/208 v \ 120/208 ¥ E ;Ihl‘ji( and electrical
R -t singie phase Gingle phase | 3 phase i -

Z wire B wire L 4 wire |
o Larde matall sbions may * GO A o 120/240V, smgle o This service can

have their swn transformer  max, service

phase, 3 wire

be vged by all ot

o (engrabor sets may be service 15 move  the |prqest
required to supply emergency common for insbalations
electrical power bo hospitals residences, which require

shd other public buldinge,

higher voltages.
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ELECTRICAL 9ERVICE

Entrance head
PWer | ings

T

7

o

prip lop

condvib ]

\.

Meber
conduit

(:AH:a rrssive vnderaround
pram. §

as ,
s pmey
Mam
ran.el /
serice o
= Y.

/

/

The ubility company shovid be nsbified oF the estimzted bobsl
elestrics! load requiremente for 2 buildimg dvring vhe pianning
phase to confirm service aupiiabiliby and to coordinate bhe
location of the service connection and meber.

The service conntection may be overhead or undeqrovnd.
grerhedd service 1o less expensive, eaaly aecesnible for
mainbenance, and can carvy high voibages over iong rons,

Undergrovnd service 6 mere expengve bub % veed i high
lead denaiby sbusbione such 86 urban areas. The service
cablee sre run n pipe condvit or vacewsye for yrovection
and vo sliow for fobure replacement. Pirect burial cabie may
be vsed for residentisl service conneckions,

The meber 1o slways placed ahead of the eervice owich oo
bhat 1t cannet be digoonnected. & 1o svpplied by the poblic
veility ana ohovld be eamly accessible, '

A Branstormer may be voed vy medum-sized and isrge
buldinge Lo swibch from 2 high svpply volbage bo the servie
volbade. To redvee conte, mambenance, and nowe and hest
probiems, traneformers sre vsvally Flaa&d ovbdoors, |¥
located within 2 building, larae franstormers require 2
venbilated, fire-vated encioaire adjaient to the ‘owibshgear
voom, Ury-bype tranefsrmers in omall buldinge may be
placed in the man electric room,

The service swibch i Yhe man disconnect for the entire
eleckrical aysbem ot 3 building, except for sny emerqency
power sysbems,

The, maw_swibshboard conbrole and protecte the mam
tecaor ines of the electrical system,

o It constots of owibchee and cironb breskers which
gubomatically open 3 cirevit when an overload condition
or ehort circnt ocours,

o b disbribibee bhe lavge incoming pewer supply inbe
emaller, more easly conbrolled yarcels,

o 1§ ohovld ke 36 close 86 possible to the service
connection to miimize volbage drop and for wiring
cconomy,

° I may require an enclosure; check the spplicable codes
for requiremente,

o Allow for both verbical and hormzontal distmbotion o
wiring and conduvit n the consbruction around
ewithvosrde,

——o Panelbosrds conbrol and probect the branch circuibe of an

elesbrical aystem, Ir lavge buldings, they sre losated
electriesl closede close o the load ende of circnibs, In
residences and smsll meotallstins, the dabrivubion
ranels are combingd with the swibchposrd to form
service panel,

2




ELECTRICAL CIRCUITS

11 .21

Once the elecbrical power requirementa for the varovs
areas of 3 building sre dobermined, wiring cirenibe

must be iaid ovk Lo distribube the power Yo the points
of ubilization. Panelboards, fed by khe mam swibehbosrd,
Aistribute the power supply ibe pranch circunts. These
yanels may serve simiisr bypes of circutbs (24, lghburg

e Panelboard

wiciwevit breakers

THITTEH]
I

~

cirevibs) or specific areas of 2 buiding.

o Braneh circuts contain the finsl digbmbution ponts of

bhe alactrical aysbem, Each branch circuit s 41zed
sccording to bhe smount of load b must carry. Abovb
20% of 1be capacity 1o veserved for FHexibility,
expansion, and astety, Te avoid an excesave dropin
volbage, 3 bransh circuit shevld ot exceed \oo feet
i length. There sre shree typeo of branch cirevibs:

o Sinale sutlet circuibe are designed b werve 3
specific appliance or piece of squipment,

o Mulbiple ovblet, appliznce circuibs are designed
o serve 3 number of smail appliances,

e Mulbiple ovblet, aenersl purpose circvite supply
power for lighbing and recepbacles,

o Low yolbige swibching i veed when 3 cenbra| conkrol
point 16 destred from which all swibching may fake
vlace. The low volbaqe switches conbrot relaye which
do the sctudl swibshing 3b the service sublets, Low
volbage systeme ailow branch circuibs to be short-
ened and thew wiring can be rvn wibhavt conduit,

o Bepsrate wirmg cirevits are vequired for the
sovnd ana 514nal equipment of velephone, cable
T, mbereom, and securiby or fire alarm ayskems,

o Telephone systems shaid have bher mblets losabel
3hd wired dvrng congbruction, Lame natallzbions
2loo require 2 service connschion | berminal enclosires,
riger spaces, thie,, similar to electrical systems,
Larae systems are vevally designed, furnished, and
installed by the belecommunicabions company.

o Cable bolevision sysbems may recewve bheir s14n3i6
from zn ovbdeor antenna gr ssbelibe Aigh, 2 cable
company, or 3 closed cwvevib sysbem, it seversl
ovkiets are requived, 3 120V sublet 16 supplied to
sgrve an amplifier, Cozxial cables i 2 nonmebsllic
conduni& or racewsy transmb bhe amplified signal
ty the variovs osvtlebs,

—
A

L single ovblet cirent

LMUH&IPI& ovtlet, appliance circut

E o Jol - o] -
IR TR T
Mulbiple ovtiet, general purpose

or lighding cirewnt

Recepbacles in web locabione, such dg 1n
bathroome, should be provected by 2 ground
favlt mberrupter (GFI), A GFl device trips
ar vreske bhe cirevit almost inetsnbaneovsly
when any leaksge #f corpent oceurs, Thie
protection may provided by 4 GFI receptacle
or by 3 GFl breaker at the service panel,

5113l from anbenna,
cable company, or
cloved cirent gystem

———
PR

Fhifier
To 10V aubled 13 \

Codxial gables T,-
by Ty an 2

Cyiall ovblebe




ELECTRICAL WIRING

]

QJuncbwn or ovblet box

e Kigid sheel conduik
ot thm-wall tubing

¢ Armored
cable (BX)

Ingvlzter
Gode

Number and R
qavae of wires \:
Volbaae cizes Insulabed wrraa\y

o Nenmekallic sheathed cable

Floor oufj;ﬁ)

locsted on 2
precst modvle

Trench hazd&r‘"“‘ :
< perpendicvisr to deck cells =2
= cellular decking Uy SSS

Bubing aud conduit 1o mest commenly véed for

z, or 3 cireuib Flat cavles
tbh iow profile ovblets

FLAT CABLE WIRING SYSTEM

Metsle, sftering ittle resisbonce to the Flow of
dectric curreny, make good cordvebers. Lopper 1o
most often veed, The variovs forme of conductors —
wire, cavle, and bvs bars - sre eized Besording o
their este current carrying capaciby and thes
maximum operating temperature of their msvlabion.

‘They are idenvified according bo:

e Numbper and size of gondvchore
’ Voi&ag& clzes
¢+ Type of movisbion.

A conduchor 16 covered wibh inevlation to prevent
ibe conbact wibh other condvotors sr metsl, and to
probect & sgainat heab, morsbure, and corrosion,
Maberisle wibh 2 hgh resisbance to the Flow of
electric current, eveh 3o wubber, porcelsin, glass,
and some aynthetics, sre commonly vsed o insviste
electirical wiring and cennections,

Condvit provides aupport for wirsw snd cabies,
probects bhem s4ainst yhysicsl damage snd corrosion,
2nd probecke the currovnding sres sqpinst fire
hazarde, Mebsl condvib slec provides s conbinvevs
grovmded enclosure for the wirmng. For Fireproef
congbrustion, rigid eteel condvib, bhin-wall
metallic bubing, or Hexible metalhc condvit can
ve veed, For frame conebrvction, armoved or
nonmetathe sheabhed cable 15 veed, Plastic

underground wiring.

Being relstively amall, condwt can be eas
accommodabed m most conebruchion sysbems.
Condunt shovid be sdequabely supporbed and 1214
ovE 35 directly 2 possible. Codes generally
restrict the radwe and number o+f bends 3 run
o condvib may Have between juncbion o ovtiet
boxes, Coordinsbion wibh the buvlding’e mechanical
and plumoing oysteme 19 required to svoid
conflicking paths,

Elechrmeal condvotore may sloe ve run wikhin
cellviar sheel decking or cellviar racewsys cast
ttbo the topping of concrebe slabs, Fab wirin
syateme sre oo avallable for matslisbion jirectly
under carpeting.

For exposed matsllabions, special condvit, raceways,
trovghs, and fitbinas sre availsble, As wibh exposed
meohanical gyatems, the laysvh shovid be visvally
cordingbed with the physical demente oF bhe
space.




ELECTRICAL OUTLETS

=
=
is
ot

Light fixtures, wall swibches, and veceptacle
outleto are the moat visible parte of an
slestirical aysbem, Gwibches snd recepbacle
ovblets shovid ve locstied for convenient
3ccens, nd coordinaved wibh viable surtace
patterns., Wall plabes for thess devicee may
e of metal, plastic, or glass, and sre aval-
abie i 3 varieby of colore and fimshes.

A receptacle oublet Aesigned to sorve »
specific type of sppliance will have 2 specrhic
sonfiquration so that only atbachmente
from that of appliance will Fib the receptacle.

Ovbdaor receptacles shovid nave 3 w.ab&r‘praaf

cover, and in all web locations, recepbscles
shavid be yrobecked by 3 grovnd faulb
mterrvpter,

L3d vequivementa for light fixtures and
tlectrically powered appliances and equipment
are specified by their manvfactburer, The
design lodd for 3 genersl purpose vront,
however, dopends on he number of vocep-
Yacleo served by the circuvit and haw they
veed, Congvlb bhe applicable local cade for
he required number and spacing of recep-
bacj& ovilebs, The following can ve voed 26 2
quiae,

o Reoldences

1 oubiet overy 121 slong waile m lving srese
I aublet avery 4' 3long covnterbepe n Kibchens
| GFI-profected ovblet in pathrasms.

o Offi1ces;

1 ovbleb overy 107 along wallg, or

1 ovbieh fr every 40 GF of Foor srea for
the first 10 and '

| whleb for every 100 oF theroattor,

Flan aymbols

¢ 9 & ¢ Pr

@ O ©
ol lol 9 |©
Duplex  piib  Range Spetisl  Waberproof

EXAMPLES OF RECEPTALLE QUTLETS

gutlet above

2Y2" i,

swibeh ot

covnter _ {abeh 5142
g o s e g
e
o Q
i B
&

i)

Cizlmin, (19" for handicapped )
HEIGHTS oF SWITCHES AND RECEFPTALLE QYTLETS

Panelboard, surface O

Lighting panel
Power panel
Transformer
Generator

Matar

Disconnedt awitoh
single pole swibch
3. way swibch
Switoh/receptacle
Dimmer swibeh
Puplex ovblet
Floor dvplex svblet
Telephone sublet

®
®
®
O
1
®

: {%
@ Thermestat
o |

EXAMPLES OF ELECTRICAL FLAN SYMBJLS

. Ponelvoard, vecessed o Fluorescent fixbure

celing incandescent

O Wall incandescent
Bl Track light

Recessed light

Exit hght ovblet
spec1al purpose svkick
Television ovblet
chime

Pueitbubton

Fan receptacle
Junchien pox
UnderFloor J-box

Compvber 4sba
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TIGHTING

Foobcandle (Fo) Level

Taak P;?F;avfty

Laeusi
Ordinsey
Moderaste
Dibtizvit
Gevers:

(dimng) 20
(readina} By
(dratbing)  loo
(sewing ) 700
(eurgery) > 400

i Fosbcand &
= | lumet/eF
= 10,7 lux

RECOMMENPED ILLUMINATION LEVELD

The primary purvose of 3 lighting eystem 6 to provide
sufficient luminabion for bhe pertormance of visyal
baske. pe 3 reference, recommended \lluminatien
levels for variove catesories of t20ks are listed to
the left. These illuminsbion levels specify mly the
quantiby of light b0 be supplicd, How this lgnt 16
supplied atfcete hew 2 awsce 1w perceved or how
an object 1o seen, and 1% )vsb z6 1mportant 34

the lighting level. The qusliby of 2 lighting ayster
varies sccording bo the brghtnese rativs w the
space, vhe lghts dffveion, and ibe color,

Conbraot bebween the object viewed snd ibe vsckgrsund
iz required for 1be form, ahape, and bexbure b0 e seen.
As the prighbress level inoresses, the need For contrast
Aecreases, When the conbrast 1 brightness becomes
excessive, qlare can vesvlt and cavee discomfort for bhe
Viewsr, Excessive pmahbrese vatics can scour ebween
2 hght sovrcer and ihe backgroumd or bebween adjacent

The surrovnding srea € shovld range from V% bo
B fimee the brghtness of the visual £ask srea @),

e

svrfaces 1 z space.

B .-
L 10 bhe maximum recommended prightness

AR

YRLLRLRYNY AAARRAREANR)

ratio vetween the visual taek ares A 2nd 1o
irrmiediabe background @),

BRIGHTNESS Ra~lps

/O

\!

3 X
L ™. @ gt

(DReduce the kragh’an&é} @Uee shielded 1@.{.‘5035& fixbyres

rabie bebween light vminzives Yo - svb ok bhe
sovrce and backqrovnd,  mimmize 3 . diresh gidre
direck view o zone,
lamps,

A

PoooiBLE SOLUTIONS To DIRECT GLARE

Vitfueed light emanastes from broad or mulbiple ight
eources and reflecting svrfaces. It preduces farly ondbprm
Hlvminstion wibh few shadows, Directional lght, sn the
other hand, prodvces brightness varizbions and shadows
which are necessary for bhe vercepbion of ehape, form,
and bexbure. A mix of Affveed and drectionsl lighting
b otben desivsble and beneficial, especially when s
variety of taske are ko be performed in 3 poom.

The percewed color of 3 surface o bhe resvlt of ibe sbiliby
to refiect or sisorl the color of the Light falling onit. The
spectral dwtribubion of 3 haht sovrce 16 important becavse
if certan wavelengbhe o color are mesing, then bhose colors
cannet be reflected and will sppesr te ve missing in any
surfsce illuminated by that light.




LIGHT SOURCES

11.25

Arsificial Light 16 nabural haut that 1o preduced by
manvfackured elements, The quantity and quaby o
lght produced differ sccording to the type of lsmp
vsed. The light 1o Furbher modified by the hevsing
that holde and enersizes the lamp.

There sre three majer bypes of srbificial light sources,
incandescent, flusrescent, and high intensity discharge

(Hip) lamps, For accurste, current dobs on |amp sizes,
wabtaqes, lumen ovbput, and aversqe lite, consult bhe

lamp manvfacturers’ cataloge,
® Reflectors

@ shandard (@) sloke
E R o) ot

shape
INCANDESCENT LAMPS (F) Fiod

— Lampholder holde
=’“w"‘_'/ and energizes the

1 l2mp,

Lamp

Reflectors conbrol
how light 19
drabribubed,

Dikfusere jlber the
quality of ight,

The term luminsire refers vo the enbire
ligitting vnik, consiabing of the lamp or 1amps.
the connection to the power supply, the moviting
mechanism, and eloments bhat shield, reflect,
or Affuse the light,

s Lamy desiqnstion:  A-19< > Bulb dismeber n eights

« Poink light source 2f 21t 1nch

« Low efbicacy (12%)

pull shape
s Good color rendibion

rg@ shape |amp lengbh: 18" -
I

+ Basy ko dum w/ rheostabs 15w
m' - Zow *

26" - BoW

48" - 40w

26" - 5w
P

BYa" - 22w 1% ((

2" - s2w k 12
® ® ® ® @ 16" ~dow 222" 4w %

Mevcury vapor, high pressyre godivm, and
metsl halide [amps compve the Form of an
incandeecent lamp wish the efficiency of
3 fluaressent,

HIP LAMPE

FLUOBESCENT LAMPS » Linear liahb sovrce
v Color rendibion varies
* 50 ko 80 lumens/ wath

Ther &/MH gquideline specities the rabio of maximum
luminaire spacing tv movnbing height tust 1o necessary
Yo 3chiove an sccepbable ymbsrmiby of ilumnation,
5/MH rztion are calcviabed and svpplied by the lumi-
naire manufacturer,

o
=

Werrk F’Iano?

Types of beam
pyreads and ther
S/MH raties:

o Concenbrating -0,
Medium apread-1.0
Spresd- 1D

« Wide spread >1.%

Pirett iiqibing of bhe

lndirect lighting, vaing
visual task surtaces

the celiing a4 2 reflector




Tl.26| LIGHTING APPLICATIONS

<

the percentage of light

o ‘J‘\

2‘:5,4 / gz% embted sbeve and below

e i .
46- lo- The aebual dwbripubion oF

@kt ' 4057 2 speothie luminaire 19

: lamy veed and the Fixbure
General diffuee Semi- indirech tndirect design, Congult the

/<,—\ These byves are based on
bhe horizontal - - - .

determned by the byve &
RN rined ky the bype
manvfacturer cataleq.

TYPES OF LUMINAIRE DISTRIPUTION

WAEN /N

" Pownlighte: Adjvsbable hixbures: . Suepended fixbures:
“» Recsaved or aurface- mosnbed *Simiar ko dewnlights *Vome fixtures provide direch- spread
e Light dtribubion pattern depende - Fixtyre directun 1o adjstable  livemnation,
ot bype oF lamp, lens, and refieckor  Track movnbing allows light « Umformity of llumination depends on
heveing veca. sovrce by e relocated. spacing and overlap of light Aistim-
* Used 42 provide local lighting or bubien patterns,
to llominate wall surtsces, « Closely spaced fixtures con define

2 secondary celling plane,

i ;
R &4 ; ;
Cotfered light vanels: Flugh hght panels: gurfsce-movnted o svspended luminsires:
e ilivmination 16 diffveed *loolsted aquares, » surfsced-movnted fixbures are similar
throvah 3 prismatic lens or conbinvove light ot rps, to flush light panels.
refiechbed off surtaces. or 3 lumunove ceding » Suspended tixtures may provide direct
or semidirect Humination,
N/ ==+ % ;@j X
v Coffers produce 2 okylight *Increases apparent width ~6quare fixkures
effect and minimize glare, and potential for glare are more visually
dominant snd
\XU i/ less directinsl = Buspended tixbures
elncreaces gpparent length ﬁﬂnw{:;”r ;‘;’;Jﬁ:ﬁ; ::‘:n g
Providee direction ' :
P&&;&zwé glare * Fixturos gyve height of 5 epace. :

= cetling svrface
depth,

*Interripbe rechinguiar patbern
and mimimizes 4Ghadows

r



Surface-movnted incandescent Fixtures:

Trapslucent enclosures mnimize the brighbuess

Fixbures aitmisr to downlighte
provide

may be wall-movated o

Tl.27
\ 0_ - a‘ B \\\ ;a, e 4,0, L
3 1% 1% 40% ¥4
= et ‘ ——v——ar- D
‘\‘ 90- 20- &0- 4p-
| log /4 ok eaZv AR
\
] | A\\\\\\\\\\\\\\\x\\\
Direct - concentrabing Pirect - apread Sem direct virect - indirect
N 4

/; 1

Low wall-movnted
Fixbures are vsed

ratio bebween the haht source and the Argct-indirect lumnation, 7] l!!udmm‘ate-d

surrovnding surface. e 2l

Low wattage lamps may be loft oxposed. oy
Cetling svrface shovid 2" wan, for
be whibe or light m ¢ i 7Y, lamp rempval
ooler 212" min, +f o Ve min, — | 12" mimmom ,—-\-HW

- \\: /\(L t?
z/ \L\ ] Y E QE]:
a P oy 1

oethb Lighting: - cove lighting: Cormce lighting Valance ighting:

o Used to vrovide o lluminstes ceiling o uminstes wall [ lluminates 4
higher level of surface surfaces and work intemar shading
Wummatbion over Front iy shavld sheld surfaces near walls devices, wills, and
counbertops light source from view. ceilinge

&
&
DR AAAT TR we b e

5t

o Huminzted celling
surface

I L S S

oiHuminsted wall

surfaces

o [ luminated wall and
ceiling svrfaces,




11 .28| ACTIVE S0LAR ENERGY SYSTEMD N

ts uisting glase Active solar energy systems 2boory, branster, and
P Gealed 31" epace +2 Incresee nest rebention shore energy from “9412!" radigbion for E’U”‘ﬁ:!!‘l'ﬁ h&ﬁ”&ihg
/ Metal coliector pigbe with iniegrsl ad cooling. They rormslly consist o the following
/f bobes or dvcte compotients

o Solar collector panels
o Cireul abion and distmbution syebem for the neat
transter medium

inovlabes bpacking snd siden * Hesb exchanger and sborage %’awftty
Vaper barrier A
EL

l - The sdlar collector pancls are the aystem’s prime
SECT!ON THROVGH 4 TYFICAL GOLLEGTm?fA}f\J/ : components, They should be arlant&dyw;thrﬁ Zz"mc
A brves oubh and not be ohaded by nearby sfructures,
berrain, or trees, The reauired collector aurface ares
depends on bhe hest exchange efficiency oF the
colleckor snd hest transfer mediwm, and the bulding’s

— b —g

Argie(®) S

of paned ¥ hesting and corling load. current recommendsbions
sibe’s [sbibude range from i3 Yo Yz of bhe bulding's net floor area,
tig°

The heab transfer medwm (21, waber, or sbher
ligyid) carries bhe collected hest ensray from the

e N aolar panels bo bhe heat vtihizabion equipment or to
I- i Liquid medm:

2 sborage viihby for laber vse.

R ok « Piping 15 veed tor circvlstion and distribubien,
= An anbifreeze aolvbion provides frecze probochion.

Insvlsted steraae faciiby holds * A corrogim-rebarding adbibwve w required bor

neat for vee 36 night or on overcast 3luminum prpes.
ik o wser o sther i Ar medivm:
m’adw:q waRer or outer T . f?l:;ob'wark tor aiv colleckors requires mere inebal-
abion space.
L by rock b for s medwm o Larger colleshor ourkaces are sloo required since
Note: thats bho oivcolstion path far hozt ranster cocffiont for air 16 less than that
heabed s 16 veward throvgh the o er coeffient for air 16 leaso bhan tha
collector panel. . F’sne} congbrvekion 1o simpler and not subject b0
The hesbing and cocling compenents of the eslar provlems of freezing, leskase, sud corvesion.
eherqy syebem sre similar to those of conventionsl
systems,
« For hedbing: Aiv-water or all-air system For an schive solar enerqy system 4o be sfficient,
o For costing i A heat pump or absorpbion cooling the building iheolf must be thermally efficient and
vttt 16 required, ' woll insvlzbed, e sibing, orientation, and window
o A backup hesting system 16 recommended. openings whovld yske 3dvantage of the oun's

cummer and winber oolar radisbion, See 112 for
pacsive Golar design,

v Coliector panels may form 2 sindie vlane or 2
series oF parslis! plance, ‘

o Locsbing the panels away from the buldin
requires 3 longer and less efficient distriby -
tion run for the heat transfer wedivm,

Solar collector pansle are normally inteqral parte
of 3 boilding's roof or wall systems. Ther large
surface area theretore has 2 strmg mflvence
on 3 buldings exberior form and image.




NOTES
ON MATERIALS

Thie chapter describes the mapr types of
bullding materiale, their physical properties,
. and their uses \n building construction,

Each building matemal has distinct

roperbies of strength, elasticiby and
obitfness, density or hardness, resistance
to wear, fire-resistance, and vhermal
conducbivity, The most effective structural
materizle are bthose which combine elasticiby
with otiffress. Elasticiby 16 the ability of 2
maberial to deform under stress—pend,
streteh, or compress — and return to B2
original shape when the spplied sbress 1o
retoved. Every materisl has ito elzstic limib
yoyond which i& wil permanently deform or
break. Materizle whioh undergo plastic
deformation before ackually breaking are.
termed ductle. Brittle materals, i the
other hand, have low elaetic timits’ and
rupbure under loads wikh libble viaible
deformation, Becavee britvtle maberiale
have leos reserve strength than ductile
materials, they are not as suitavle for
struckiral purposes,

Skiffnese 1o 3 measure of the force

required to push or pull 2 maberial Yo te
eldstic imb, A materal’s otiffness, slong with
the etiffness of o cross-sestional shape, are
imporbant factore when considering the
relationship vebween opan and deflection

under loading.

Many bulding materiale are manufactured in
standard shapes and sizes, These stock
dimensions, however, may vary slightly between
manvfacturers, They should be verdied in

the planning and design phases of 2 building
50 that unriecessary cutbing or wasting of
maberial can be mnimized during consbruction,

Fellowing the discusswn of building materizls
16 an outhne oF the various mabevrisls and
methods used to faoten and Finigh mater als,
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AUARTERSAWN LUMBER

Ae 3 congbruchion matemal, weed & shrong, durable, light
i weight, atd easy fo work, In sddibion, b sftere natursl
besvby and warmbh o sight and tovch. Aibhovgh 1 hae
become necesozry fo employ conservabion measvres to
ensure 2 conbinved supply, wood 16 obill veed 1n construction
In many and varied ferme,

Their zre bwo majr classes ot wood: softwood and hardwoed,
These terms do not indicate bhe relstive hardness, sofbness,
or atrength of 2 wood, Sofbwosde are the everqreens, and
are veed for genersl conebruction, Hardwoods come from
decidave or breadlest trees, and sre typisslly veed tor
Hooring, stairs, paneling, furnibure, and inberior frim.

The manner m which 3 bree grows #ttecte 1bo otrengbh,
e evecepbibiliby to expansion and conbraction, and
eftectiveness as an ingvlabor. Tree growth slse 2tfects
how proces of sawn woed (lemiver) may be joned bo form
shrucbure and enclesure.,

Gran direction o the major debermining factor in the voe
of wood 36 3 sbreoboral nsberial. Tensile and compressie
tercee are ook handled by wosd in 3 direction varaliel b0 1ts
ra, Typically, 3 given piece of woed will wibhetand Y5 more
oree I Compression bhan in beneion parsllel to ibs gramn,
The sllowsble compressive force perpendicilsr b0 e gram
w only sbavt V% Yo Y2 of the allowsble compresowe force
parallel to the gram. Tensile forces perpendicviar 4o the
grain will cavse the woad 4o oplit.

Wood's shesr shrengbh 16 grester acrwes iho gram than
parsliel 4o the gram. 1 1o therefore more susceptible to
horizortol shear han bo verbicsl shear

The manner n which luomber » cvb Frem 2z log atfects 1o
strengbh 20 well 26 bs appearsnce.

Plaitsawn lvmber;

* sy have 3 variety o robicesble gran pabterns

¢ terde to bwist and oup, and wears unevenly

+ tends $o have raied qran

* shrinke 2nd swelle less 1n bhickness, more 1n widbh.

Ruartersawn lumber:

* hsg more even qramn patterns

o wepre mere evenly wibh lews raiged gram and warping
* shrinks and swelle less in widkh, more in thickness

o 15 lese sHecbed vy surface checks

° W more expenswve and reavibe n mere wisbe i cvbting,




To increase ibo strengbh, stabiliby, and resicbance to
fungl, decay and insects, wood 1 seasoned by sir-
drying (3 lengbhy process) or throvgh the voe of kilns,
Wb 16 impossible to completely seal 3 piece of wood to
prevent changes n b mowbure centent, Below a
moisbure content of sbovt 30%, weed expands 35 1k
2hoorlrs moisture and shrinks 3616 lsses mosture,
This possbility of shrinkage and eweilng must
always be baken inbe sccount when detailing and
congbrveting wood Joinbte, both m amail and tamje
st3le work,

Shrinkage tangential to the weed gram 1o vsually
twice 20 much 26 radial shrinksqe, Versicsl qram
lomber shrirks uniformly while plamsawn cvto nesr
2 logle perimster will cup away from bhe cenber.

The thermat expansion of wood o denersily mvch leas
bhan velume changes dve ko changes n masture content,
Moisture content 16 therefore the contrailing facter.

Wood defocts stfect the grading, appesrance, and vse
o the wood, They may sleo sffect the woods ebrengbh,
depending on their number, size, snd locstbion. Defects
mclude the rabural characterintice of woed, such 24
knobo, shakes, and piboh pockebo, 36 well 20 manufac-
turing characteriotics, such 26 splibs, checking, and
wabp. '

Weod 1o decay-resistant when ite moistore conbent 1
under 20%. ¥ insballed and mamtamed below shs
moipbure conbent level, woed will et rob.

Speciee that sre naturslly resisbant bo decsy-cavsing

fungs mclvde redwood, cedar, bold sypress, Vlack locvst,

and black walnvb. Insect-resisbant species melude
redwosd, easbern ved cedar, and bald cypress,

Preserysbive trestmenteo are available to Further
probect wosd From decay and mneect attack, of these,
presoure Greatment 1o bhe mowb effechive, especiaily
when bhe wood 16 m conbach with she ground, Theres
are Shree typee of yreservatives.

o Waber-borne preservabives |eave the wood clean,
sdorlesn, and readily yainkable; presevvabives do neb

\ T"T§ TN 71

=
A 9% 15 % 8% 0% Masbure
(Green % pry conbont
Shrinkage bedine 3t the weod's
fiver saburation pont.,
Shakes ocour
Pibeh
pockob

cheeka, which run
acroee the grain,
gecur in the
2626004 PrILess,

leach ovb when exposed to wesbier.
¢ O-porne precsvyabives may color the wesd, Wb
brested wood 1o paintsbie; pentechisraphenst iz
ighly toxic.

AwPB (American Wood Preservers Bureav)
LP-2 (122 for around conbact)

> AWPB LP- 3 (1733 for ground conbsct)

o Creogobe vresbment leaves wood wibh colored, orly
surfaces s ojor remans for 3 lomg period; voed

¢opecislly n marine and 43t waber ineballstions, ——— AWPD LP-5 (LP-55 for grovnd contact)
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Nemingl Mimmom dressed Nove: Lomber 16 mesoured i bogrd-feet ;

bhickness | oize of dry limyver, | board-fort = 1'% 12" x | koot of iengbh (nommnai)

or Widbk: maolwbure conbent <197
Py £z Lumber 16 specified according to 1be nominal dimensions,
z" e The nomingl size 16 the lumber s rovgh, unfinished size.
3! 22" The dreswed, acbual size 16 smaller dve to the sessoning
4 82" and surfacing of the lvmber before voe.
6’& Ayzll
6" Bilg" The face dimension 1o the fimehed width of 3 plece that
5! 74! B exposed to view sfter mstallation.
I 9%
12" g Lomber 16 commonly available 1 lengbhe from ' b0 24,
14" 13" m mulbiples of /A

Becavse of the diversiby of 1o applicsbine and e vee for remanvfactumng purposes,
hardwosd i greded sccording to the amovnt of clesr, vedble lumber m 2 ;;&c& that may
be cvb inte emsller pieces of 2 cerban grade snd size. Sobbwood 1o clasaitied m the
following manner.

o " ko e" bhueky 2" and wider
o Graded for sppearsnce rather shan strengbh

YARD LUMBER § ° Poards
o Used 35 s1ding, subfiooring, inberior Lrim

¢ Dimension lumber

o 20 4" bhck; 2" and wider

o Graded for strength (obreso-graded) rather than appearsnce
o Uped for general constrystion ‘

o Light Framing 2"t 4" mde

o Jowobe and planke 6" and wider

o Peoking 4" and wider (Gelect and Commercial grades)
o Timpers

e 5% 5" and larger

o oraded for sbrength and serviceabliby

o gften wbocked n areen, undresced condibion

s My be clssorhied 25 chrucbursl lumber slong wibh Jorebo and planke

FACTORY AND GHOP LUMBER  Used primarly for remanvfscturing porpeses (doors, windows, millwork)

Lumber may be strvckurslly graded a6 tollows (in descending order sccording o #hrese grade).

° Light framing: consbrvcbion, sbandard, vbiliky grades

¢ shruckural light framing, jowebe and planks: eelect sbrvctursl,
Ne 1,2, and 3 grades ; eome species may dlso have an appesrance
grade tmr exposed work,

o Timper: Gelech strucbural and Ne 1 grades

Lumber may be sppesrance graded s¢ toliows.

o Selech: A, B, or B and betber, veed for natursl finshes,
¢, D, for painted fimishes
o Commen: for senersl congbrustion
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"1 WOOD PANEL PRODLCTS

Wood panel produsts sre less svecepbible bo ahrinking or
swelling, require less |abor vo motall, and make more

effisient vse of wood resovrces bhan 901id wosd products, B NN
The major Yypes of woed panel prodvete are: E RN
o Plywosd s a\lamingbed yanel s wood vencers 214 "] LY
wibh their grain direcbion 26 right angles o ome =
angther: _ |8
o Composibe panele consist of 2 face veneers bonded %*:
bo wood £iber cores. - B3I
o Nonvenegr panelo consist of wood obrands, flakes, or EY
yarticles which ave compressed and Yonded Vogether - 5
under precovre. (8.4, sriented strand board, waterboard, S
particlebosra), , g
Enqineered panel qrades have relatively hah shear ™
shrength for l0ade perpendicular bo bhe panel face. They
are thersfore voed for wall and roof sheathing, svbflsoring,
and underisyment, Mast structursl panels have 2 grade-
abamp on their back with the following nfarmation. Venger grades:
N Smoeth, " nstural fimeh " veneer
TSNS L A Bmaooth, paint-grade
P— —— B omaeoth, méh plugs snd bight knobe
Panel grade APA ¢ 6}193#)1:;31 grade
P Limibed Yo nberisr panels
opan rating Mmﬁ_ﬁm“'\
SITEILEIR SPATIRG —— Thicknesees: V-‘f'" to lvb“
EXPUSURE T
Mill 70 11t e | Expsure claseifications:
Nabisnal [ Exterior - 100% waberprost qlveline for
Rooeareh ,._,‘_.____, permanent exposire to westher
Board report Exposure L - Bonded with exterior glve to
resist moisture dveng
TYPICAL APA (American Plywoed Aswociabion) constructiom
;;f:;iﬁéfadmmp PANEL RECISTERED Exposure 4 - Bonded wibh inbermediste
' 4lve for moderste expooure
Yo masbure

Laminated bimbers sre engineerad, sbress-rated sbrvchural
membere, They are bult up of soversl layers of wesd winsh
are seourely Panded wibh waterpraot or waber-resistant glie.
The qrain of the lamingbone are spproximately varallel and
ron longibudinally, Geveral grades of lumier may be vsed -
the maher grades w sreae of Mahest sbress, the lower
arades n gress oF lowsr shress,

For large struskural members, laminsted timber
preferable to wohd timber in terme of dppearsnce, weabher
resistance, conbrolled mowbure conbeont, and avsilable
s1z89. Being factory- made, |aminsted timpers ave ,
conolebent n size, Bppesrance nd sbrength, snd more * Gee 416 for typieal sizes and spans.
dimensionlly stable Shan sohd fimber,




19D 6] MASONRY
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Masonry refere to bulding blocks whick are formed and hardened inbo
medviar vaibe. This medular 36;9&::45 (1e., vniform o1ze and rmyart‘;mmi

relationehips ) énatmgu;ehw masonry
materiale Ascussed in thie chapber.

from most oF the sbher consbevetion

Masonry unite are formed trom ahspeless maberial and hardened

one o twe waye,

@ Throvah hest:
Brick

shructural tlay bile
Terva cotba ]

(@) Threvah chemical achion:
Concrebe block 1
Concreke brick
Gypsvm Plosk _

7| Made from varive types of clay

Made trom 3 mixture of cement or
aypoum, agareqave, znd water

Compared to word, wheel and concrete, masonry unibe snd the mortar
used to bond them together are relatwely weak, Masonry unibo ghovid
bheretore be lad up in such 3 way that the enbire masonry mase acbe an
enbity. Gee 5.9 Yo b2l for sbructural requiremenbs and bypeo of

riasonry wialls,

it should be noted that the
sllowsvle compressive
sbresses i vnrginforced
masohry walle are much
leos than bhe valves quen
here mince the quabiby

of bhe masgenry vmbs,
morbat, and werkmavship
may vary. Gee bsble on

519 for bhese valves.

Morbar conaisbe of:

Porbiand snd/or wmasonvy
cemente

Clean, well-graded 4ond

« Waker

Lime vsed m porbland
cement - lime mortars o
enhance workavility,
water rebention, and
ﬂ&x!hh«bj,

-

-

Masonry 1o abructurally most effective m compressiom. The following are
miimum compressive shrength velves dor varve bypee of masonry vnibs,

BRICK 2600 ps  Type SW  (bevere weabher) for vwe below arade
and whery exposed 4o freezing
2200 yp1 Type MW (Medwm weabher)
for walle abeve grade
1250 pa1 Type NW  (No weabher)
for mberior voe
CONCRETE 800 psi  Type N Hollow loadbearing vmbs  Type 6 unite
MASONRY G000 ps % are imibed ko
UNITS :gzg Vo Tyve z Golid loadbearing vnbe y::;ﬁﬂip the
rel weabher.
3000 ps| Type N Concrebe brick vnibs
2000 pal 5

The mortar voed to bond the masonry umbe bogether can slec ve graded
according o compreesive whrength and vee.

MORTAR 2800 pe Type M
1600 ps Type &
750 pei Type N

(6¢e dloo Yable on B.19.)

For basements, foundabions, and
rewnforced masonry

For exkerier walle and nterior

losdbearing walle

For inbermor waille and solid
magonry veneers




BRICK SIZES

bee 5,29 for bonding
;;7.84‘:"&9!"?19

2=

Brick umb bype Nominsl dimensiotte (inches) Medviar coursing
@) (inches)
Skandard modvlar 4 2% 8 30 =P
Engineer 4 3G # 5L =l
Econamy 4 4 8 6 =4
Dovble 4 Gl 8 30 = |6
Eom ant 4 A 12 20 = 4
Nerman 4 27 2 30 = ¢
Nerwedi st 4 %5 |12 AR
Ubiliky 4 4 iz C = 4
Trivle & 5 Vs FA 30 = (&
GCR Prick @ 2% |Z 30 = &
¢" Norweean [7) % Vg |2 GC =16
2" Jumbe & 4 17 6 =4
2" Jumbe ) & 12 iC = 4
B Gauare 4 & P Ic =g

The schual dimensions o brick onbe vary dve bo shrinksqe dvring the
manvfacburing process, The nominal dimensions qiven sbeve \nolide the
thickness of the mortar jonbe, which may vary from V4 4o V2",

CONCRETE MASONRY UNITS

411 Q"@ wil izn
Skretoher umb ’ o

Nominal dimensions,
nclvding Yinckness oF
mertar jointe

Concrete prick

%a6h Bullnese

Unibe may have ecored, Hluted,
bee 5.3 frr Yonding patberns,

The basic unib of concrsbe mzeonry w the concrebe block, There
are bhree types of comcrete block,

o solid loadvesring vnibe (75% or more neb sres)
o Hollow loadbsaring mite ‘
> Hollow nonloadbesring units

Adareaskss, which consiibube sbovt 20% o the Plock by weighb, sHfect
bhe strength and sther propertics # bthe fimehed unib. There are two
types of agareqsbe voed.

s Normal weight Sand and gravels 4o lbe. per block unit
Lompress\ve abrength: 1200 Lo 1900 pol
Denaiby: 130 to (4% lbs./ov.fb.
Lew abaorption

o Light weightt Exyanded shale, expanded slaq, cindera, o pymices
22 b0 29 lvs. per blak snit :
Compressive sLrendéh: oo te 1500 5l
Density: 76 to (06 {ba./cv. fh.

Concrebe masonry units are manvfacbured in many 4hapes bo satiafy
variova construction comdibione, Their avaiisbility varmes wibh locaby
and manufacturer.

Carne Jamb Linkel Pilaster

ribbed, or aplib faces,
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19..8|1 CONCRETE

Concrebe 1o widely veed in consbruction becavee 1 comimes
many of the zdvanbages of woed, aveel, sand masmry, ¥ 19
inkerenbly sbrong in compression. To handle tensie ani ohear
otiresses, it can ¢nesse and bond wibh steel remforcement,

b 16 capable of beng formed nbo almost any shape with 2
variety of surface finehes, Lexbores, and patterns. (5ee 5.47)
In 3ddikion, concrebe etrvctures zre relabively low in cost and
Inherently fire res1sbang.

concrete’s Liablibies nclude e waght (150 lbs, foufp. for
normal vemforced concrete) and the formmng or molding process
bhat 16 required before 1w can be placed o vet and cure.

Concrete consists of two parts, cement paste and agareqate,
which are mixed from four mgredients.

CEMENT PASTE

@ Portisnd cement Type I.. ..
Tyre L., ..
Type IO . ..
Type I ..,

Type X. ...

Nermal - 2 general purpose cement

Moderate - for moderate resistance bo evlfste attack

High early sbrength - used when 3 high sbrength 16 desired wikhm 2
shert curing period (% bo 7 daye)

Low-heat = yoed Lo mmmize the heat of hydrabion 1n large concreve.
masses, buch 36 dsme

Sulfsbe-restubing ~ for constrockion expoved o severe slfste sthack

Types IA, TA, and A corvespond to bypes I T, and T, but conban
sir-gnbraining materiale which make the concrobe more worksvle snd
move resigbant to sovere frost sction,

Shovld be clean, tree of srgame mabeial, slkali, svlfsbes ol
2 general criberion 16 bhat the water shovld ke drinkable

AGGREGATE

@ Fine sagreqabe ... ... ... ...
@) Cosvoe sagreqsbe. ... ., ..., ...

Lightweight aggreqate . ., ... ..

Well-graded sand vy 4o 4"
Gravel or cruehed rock From 4" o 1Yp"

Aggreqrate ehovld ke clean, durable, snd free of srqamc makbor,

Expsnded shale, slste and slsq sre vsed bo reduce the weighy o
struckorsl concrete while retsimng mogk oF b6 strength.
Vermicvibe and perlibe zre veed fo prodvce low denarby, mavisting
concrete.

APMIXTURES
Air-enbraiming agents, ..., . ...
Accelerstore |

Retarders, .. ... ., ., '. .' .

Piagtictzers. .. .. ..., ., ., .
coloring dyes and viamenks .

Added Lo improve workawliby and resistance of concrebe bo vevere
froet ackion and vhe eftects o calbs applied for anow and e removal.

- Added Lo \ncresee Yhe rabe of coring 3nd early sbrengbh develspment.

Added to rebard the 6ot of the concrete n hob westher or when
mere bime to werk the wek concrete o desired; retarders siso sch
34 Waber- redveing saenie.

. Added to make the Concrete ciser ko vlace m forme,

Added for colerabion,




19 .9
The quahity of 3 concrebe product depends on vhe 8000 po
characberiabics of ks maredients, the proportions 7000 vol S S
of the mix, and the manner i which b 16 placed, 7 %3
nmehed, and cured. Goospsl 33
)
B
The potential strengbh of concrete o dekermined 7000 P 3 § A
primamly by 1bs water- cement ratio, Thearetisaily, 4000 Pl = T
bhe sbrength of concrete will mcrease 3 the » 2 EN
smovnt of “waber vaed per vk weight of coment wIPH 2Ty
decreasces, if toe much water 1o uwg, the concrete 2000 o) I £]

mix will be wesk and porove atber curina, IF oo litkle
water 15 veed, howsver, the mix will be dense buk
Aifbicole 40 piace snd work. For mosh applicstions,
the waber-cement ratio shovld ranse Ffrem 0.4% o
0,60 ( weight of waber = 45% to o0} of the weights
# the cemenb ). The scbral waber-cement rakio vsed
shovld Ve appropmate for the decired sbrengbh,
werksbiliby, dvrabiiby, snd waterbightness o bhe
concrete.

The moolt economical wix scoure when the hine and
coareer BA4reqates are evenly graded so thst a
mimimom amount of cement pasbe 15 required bo
surround 2l of Lthe aqqreqate and fill bhe spsces
vebween, The proporbion of fine to cosrse agqreqate,
and the maximom size of coarse sgqreqate Hhab may
ve veed, depend on the method of placement, the
gbeel remforcement of the concrete vechion, snd the
finishing requirements,

Steel 15 used Lo resist the tensle stresses n
remforced concrete, and to resish the cracking
that may scevr pecavee of curing shrinkaqe or
thermal expanaion and conbraction, Concrebe
columns and beams sometimes require sbeel

to handle gome of their compressive stresses
25 well,

Reinforcing sbeel mush ye protectsd from fire and

corresion by a covering thicknese o+ concrebe. ———> 2eame

ASTM STANPARD REINFORCING BARS

&% 44 45 s 07 . 0@
Wabter- cement ratio

Cangrebe 15 normally specified according to
the compressive sbrangth & will develop withm
28 dayo sfber placement (7 daye for hah-carly-
strength concrebe),

4

e V5 the depth o 3 slak
Bt f//ﬁ j?o thickness o 2 wall
4 # bhe opace bobween
_4 /..(\‘ reinfsrcing yare or Vebween bhe
bare and Lhe farmwerk

MAXIMUM AGOREGATE 4I1ZE
}

t

i

22

\j‘.

Y W T
\ _...’_....*mww“.-_' ______ B e el
. i~
54" min. for #% and
smaller (12" mun, when

exprsed to westher);
2"min, for 46 and

/
:‘_i'/z”mm.
1)

T
24" min, or

e T i

Qo TRIITRTETEET.
3

p—

Bar Neminz| Aimensione :
212& | Diameber| Cross-secbiondl | weight per
(mnches) | srea (inches®)| linear feet (lbs.)

# 2 L B75 n . 37e

% 4 -1 4/ . God

¥ 5 626 Nl {, 043

# & , 750 .44 1. GoZ

¥ 7 , B75 , b0 1., 044

# 5 i, o000 79 2,672

& 9 [, 129 i, o0 %, 400

# i¢ 1,270 [.27 4.%0%

| l

larger
i
L/:r); M Bloor alabe
Ty Tt T -
o o
Rl T3 s bro#s
L] i TET and smaller
Colomps doo L (Y i, o
'I;: ‘fg exposed to
o ground ar
i | weather)s
S 2 mn b de
i 3'
s T and {arper
( #:::.:ﬂ-_:i:”::ﬂ .':E %::
3T,
Porcings walle

MIN. CONCRETE COVER FoR REINFORCEMENT




A0 | STEEL

!
° W shape F“i\\ \
wide tlange 3
~—
¢ & shape
American sbandard S

a

s O Ghape
. oL shape
Eqval leq angle

P
American sbandard ahanndi

LA /:hap&

Unequal leq angie %

""" Y WT shape
shpuctural bee
evb from W shape

s Sippctoral tebing
Square or rso{;amjvfs

e Bhryebural dubin

Girgular plpe

= Bare w
gquare, rovnd, and fla

¢ Plate SN

STEEL 16 used for Laht and heavy sbruckural framing 26 weil 34 2
wide ratae of building producte such 26 windows, deors, heraware,
and Fastemings, As 3 obructural maberisl, steel combines high
strenabn and sbiffness wibh slasticity, Mesevred n berms o
weight to velume, 1k 1o provably the ebrongest low-cost maberz!
avallavie.

Albhough classified 36 an incombuabible materidl, sbeel becomes
dvetile snd loses ibo strengbh under high-hest condibns (orer i000"F).
When veed i bulldings bhat require five-resisbant congbruction,
shrucbursl sheel musk be costed, covered, or enclosed wikh fire-
resibbant materisls. (Gee ANZ)  Gince b 1o normally subject to
corrogion, Ghesl must e paimbed, aslvamzed, or chemically greabed
for protectien agamet oxidatisn.

Mook sbructiral steel 1w medwm carben arade obeel, which 1%
svailsbie in plate and bar forms, and m bhe sbrockural shapes
dlvsbrated on the left. Theoe ohapes may be fastened by welding
or mechanical means,

o Carbon shesl ° AGTM A%6 w bhe most common strength qrade
* Yigld pont = 36,000 p6i

s High sbrenath, low slloy sbeel
o ASTM AS72 most commonly veed
o Yield pomt = 50,000 p5i
o ASTM A242 and ABBB weskhering ebesis have
superiar cerposion pesisbance dve Yo z bight
oxide cosbing they form on their surtaces; they
may be left ax’yaéad.

Steel may be heat-breated or slbered wisk sddrbives to torm allaye
dvring s manvFacture, Below are some of theae alloy elemenbs and
the sbeel properbies they modity.

o Alumvm . .. .. Improves surisce hardening.

o Chromwm, .. .. Increases corresion rewisbance and hardness,

o Copper.. ... ... lncresocs sbrengbh and corresion resistance.,

» Manqznese. . .. Fromsbee hardness and wear resiatances

o Molybdenum . . . Increases covresion reqietance nd strength,

o Nigkel, .. ..... lncreases benslle sbrengbh and corrosion recisbance.
-]

Tungeben. ... .. Improves obrengbhr rebention 3t high bemperstores.

obher ferrove mebsle veed in building construgkion inclvde:

e Caob won  « High carken conbent

¢ Lightgavge Ghapes - Gow 428 642,

* Open wek steel Joigbo- Gee 425,

X gotor by the American lnebidvte of
sl Conebruckion (ABC) Manual of
Gheel consbrvetion for complebe
liting of sizes and weghve.

. Brikble bub sbrong in compreséion
e Used bor piping, drates, and ornamentsl work

o Wrovaht iron « Exbremely low carbon conbent
. Cerresion regishant
» Boft, malleable, and tovgh
« Used for grilles, hardware, and ernamental work
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NONFERROUS METALS

19 .1

Nonferrove mebale conkain no wren. Aluminvm, copper, and lead are
nofervovs metale commonly vsed n building consbryction.

ALUMINUM 15 2 reisbively ooft yeb sbrong, Lghbweight, and
worksble metal, 1be corrosim reswbance 15 dve to the branspsrent
film of nabyral oxide b forms m 1be surfice. This sxide coabing
can be phickened to imorease the slumimum’s corrveion resiskance
by an dlecbrical and chemesl process known 36 anedizing. During the
anedizing process, sluminum’s naburally lght, reflective aurface
can be dyed 2 number of warm, pright colors. Enamel or lacquer
fimahes may sleo e spplied to aluminum,

Aluminum 15 widely voed in exbruded and aheet forme tor secondary
building clements such 20 windows, doors, reofing, flashing, brim,
and hardware, Fsr voe in shructural froming, high 4br¢n9{i alumi-
num slleys are svaisple i shapes smlar 4o these of sbructursal
sbeel. Alvmmum sections may ve welded, bonded mibh 2dheswes, or
mechanizally fasbened,

Care must be baken to (nevlate alumnum from contact with obher
metsle to prevent galvamo action, 16 sheuld aleo be (oolated from
slksline maberials such ae web concrote, mortsr, and piaster,

COPPER. % used n consbruckion where corvosion resisbance,
mpach resisbance, dvctilty, or high electrical and thermal
condvetivity 15 required. the coler and resistance o sbmosyheric
and salbwaber corrosion make b an excellent subdoor maberial,
Copper 16 mowt commonly veed 1 sheeb form for rosfing and
flashing.

copper wmil correde sluminum, Ghesl, obanieos abeel, and zine, 16
shovld pe fasbened, sbbached, or supported anly wibh copper or
carefully solected pracs Fittings, Conbact wibh red cedar n bhe
presence of mosbure (36w wisd shingle rorfing) will savse
promature deterisrabion o+f the copper.

BRASS 14 a1 allay of copper 3nd zine that 1o vsed for doers,
windowe, hardware, and fastemnge, v @ ofben termed bronze,
36 1 archibectural or sbabuary bronze.

LEAD 14 3 soft, mallsable, corvosion resisbant maberial veed

Tor Hashing, sound isaiabion, and radizbion smelding, Albhovgh
lead 15 the heavieob of the common mebals, 165 phaglhty makes
b deairsbie for spplication over uneven wyrfaces, Lead dvst or

vapors are Hoxic.

GALYANIC ACTION can scour between two diseimilar metale
when eroudil margbure 1o preaent far eleckric current bo How,
This desbric corrork will Yend &9 corvode me metat while plating
the sbher. The severiby of the aaivamc action Aepends sn how
far apart bhe bwe metals sre o the qalvanic series tabie,

>

s

|
i

T

[

A

GALVANIC SERIES

D

Magnesivm
Zing

Aluminum, 1100
Cadmivm
Aluminum, 2024 T4
Mild steel
£36T iron

Lead

Tin

Braes

Leopper

Menel

Nickel
Stainless sbeel
Gilver

Gald, platinem

%

ya
&

j—=—4

current Flows ?mzm positive

{o negative.

The mebal thab 15 higher 1 the
Lable 1o gacrificial and corrodes.
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Glaso 16 2 chemically nerb, franepsrent, hard, britble material. 18
i used 1n building construchion n varisve forme. Foamed or celivisr !
41260 16 Ueed 35 rigid, vaperproot thermal insvlation. Giass fivers :
sre vsed i boxbiles and for maberzl rewnforcement, In spvn form, §
giass Fibers form glase wool which 15 veed for acovebics! and
Lhermal mevisbion, Glase lock 16 vsed to conbrol light brangmidsan,
glsve, 2nd adar radisbion. Glaos, however, 1o veed mowt gommonly
tr gaze 3 building's windew, 636k, and okylght openinge.

VR

The three basic bypes of flat glass are:

SHEET GLASS. . ... v inne @ Motbon alsss 16 drawn horizontally or verbically and bhen annesied.
inherent wave dwborbion 16 moat nobicesble n bhe larger sizes and
hicker sheets; bo minimze e Awborbion, glass shovld be glazed
with bhe wave runntng horizenbaily.

ELOAT GLABS. .. oot @) Glaos 16 Floated on 3 ved #F molten tin and Yhen snncslea slowly.
Fist, parallel gurfaces mmimize dotorbion and eliminzte the need
for grinding and polishing .
Float glass 16 the mest widely veed bype of Hat glass.

S A S T T P IR O PR R A RS

PLATE GLASS. ... ...ovvieonnn B 6lass 16 rolled, bhen grovnd and polished. .
Plabe glsss provides virbuaily clear, undistorted vision.

Variztione of bhe three basio types o alaso 1ncivde:

Potborn 41366 . ..o voeni s e Translucent glass wibh linezr or qeomedric patierne embsosed on
o v pokh oides; omilar bo plate glass put nob ground and pehished.

Wire 41366 . .. oo ... ® Wire mesh or parsllsl wires are mserbed wto rolled giass during
manvizchore; wireo hold glass boqether when cracked by impact or
nest  qualibies 36 3 gafeby glazing materisl and may ve vsed a4
2 fire resisbant materal to glaze fire doore and wimdowe.

Heat- sbaorbing or binted alans. .. ... ® Tinted glass sbsorbe solar vadiabion, reduces heab buildup i 2
puilding, srd controle glare; hink may be bronze, aray, or blug-green;
bint zloo redvcen light bransmigsion,

Refiechve costed #lase. ... ... .. ® Transparent mebal coating applied to the glses surface reduces the
; solar erergy branamitbed inbo 3 building 5 costing may ve spphed to
one oursce of pingle 4lszing, m vetween the phes of laminaved
glass, or b0 the exterior or inberior qurtaces of insvisting 4lass.

Tempered 4lase . ... ...........® 6la6s 15 hesb- sbrengthened for \ncressed reeiotance bo impact
ond thermsl stresses; 3 40 6 bimes sbronger than annealed glass;
_pviverizes into yebble-cized pieces when broken.

Laminsbed qlaes. . ... ... ... ... 8 Abhin shest of tough, transpsrent plastic 6 laminated etween
bwo |syers of qiass; when broken, glass psrincles tend to sdhere
to the' plaskic sheet; avslifies 36 2 gafeby 9lazing maberial speci sl
types zre svallavle that are burglar resisbant, builet resisting,
or soundpraofing,

inovisbing 4lase .. .l ® Tws layere nyi%e are separsted vy » hermebically vesled s
spsce bo provide tharmsl ingvlabin and reatrict condensstion,
glaos edae vnibe have 4 Pi6" 3irapsce; metsl edge unibe have
3 Whor 2" air apace.
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&LAGS PROPULT TYFE NOMINAL MAXIMUM WEIGHT
THICKNES® | AREA {Ibs./5.F)
Window or shest glams | AA A, B 56 /32" 60"x Go* .22 o Verify maximum sizes
Do ip" ¢0"x p0" L3 with 4lz68 manvfacturer,
H B
Flest or plate Mipror " 75 &F. 3.28 ’ f "g Efii;/a j; ﬂh;ckg;
’ Gizzing /g 421200 1164 F" Vj o, excey
VL 1284y 204" 5,28 o F’Zﬁt&?‘ﬂ& ar wires
Jlage; bempered glsss
Heavy floab or plabe Glazing 6" 124" ¥ 200" | Ao 53{; ﬂfﬁﬂ!k’i maar’ﬁomtaé
oyl 114"« 200" | 402 inbe ingulating or [ami-
g 1o x 200" | 454 hated glase unite.
58" 120 x 200" | 5,17 o Reflectwe coabings may
24" Hg" x 200" | 9.8 ve spplied to tlsat, piate,
7p" ne" 200" | i1.4% tempered, laminat ed,
ar mevlating 4lass,
Fatberned glase Varions Vo eo"x 152" | 160
patterns 32" a0 x 132" | 2,40
Wire glase Polished - mesh | 14" s0" x 144" | 2,50
Patberned - mesh | V4" g0 x 144" | 3.50
Parallel wires /32" 54" x 120" | z.82
" | d0" x 144" | 350
KL o0" % 144" | 4.45
i
Tinbed glass Bronze ;fﬁ ) 35 ﬂﬁﬁ \ .64  Golar oneray bransmission
1 120 x 144 | £.A% redvced 3% % te 75 %
! 126" x 204" | 3.27 ’ ‘
#p" 124" x 200" | 4,90 e Viaible light transmigsion
iz | 120" x 200" | .54 redvced 32% o 72 %.
Gray 8" 35 5.F 64
16" 120" x 144" | 2.4%
va" 128" x 204" | 3,27
2/p" 124" x 200" | 4,90
iz! 120" x zoo' | 5,54
Laminated glass 7- " Host " 72" x 122" | 3,30
Heavy flost 2/p" 72" x 120" | 4.80
2" 72" x 120" {438
B 72" x 120" | 8,00
Inaviabing 4lses Glass edge
7 - ¥452" aheets, .. . . W' airspace | 7/8" 0 4.F 2,40 e R-valve = Lol
2- /8" ahéet s, ... .\ ¥6" awrspace | 716" 24 SF 2.20 e R-yalve = Lol
Metsl gdge:
7- V8" D& sheet, Va' air apace | 72" 22 BF 5,27 e B-value = 1,72
piate, or tieab. . . .. V2" air spsce | 24" 12 4., 3,27 * R-valve = 2,04
26" piske or Va' air epace | /5" B4 B 4,20 v R values for umbs wibh
Flast. ... ...... Vo' i gpsce | VB! 42 4.F 4.90 12" sur space and low
2 - 14" slate or V4" air gpsce | 44" b0 4.F .54 ar’l”i”;”;f:??"
foato ... Ve i gpace T AL 654 . o:ioj <= 2,69
&=0060, R= 223
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Shone 15 an agqreasbe or combinsbion of minerale, each of which 1%
comvosed of maorganic chemical avbstances. To qualify s¢ 3 consbruction
materisl, sbone should have the following qualibies:

° &hrength Moot bypee of sbone have more than adequate compressive

shrenath, A stone'e ohear sbrength, however, 1o vouaily
abavt Vio of 1be compressive strength.

o Hzrdness Hardness 16 important when stone 16 yed for Flooring,
paving, o vaire,
o pyrability Resiobance to the weabhering effects of vam, wind, hest,

and froet action 1w necessary for exterior abonework.

o Workabiliby A stones hardness and gram textvre muet allow 15 to be
quarred, cob, and ahaved.

o Denatby A stone's poroaiby affecks 1be abiliby bo wihstand froob
achion and etaining.

<

Appearance Appesrance factors include color, grain, and bexbure.

Stone may be clasoified according Yo gecleqicsl orgin into bhe following
types:

¢ lgneove. ... . ... codled woiten rock ( grambe)
e Gedimentary. .. Deposibed by glacisl ackion (Lmeotone)
o Mekamorphic. . . .Formed under inkense pressure and hest (marble, 4labe)

Ao 5 loadbearing wall materisl, otome 16 similar to modvlar umt
masonry, Albhovdih etone masonty 16 nob necessarily uniform in size, 1%
16 |31d up with mertar and veed n compression. Almost 3l stone e
sdverssly affected by cudden changes in tempersbure and ahevld nob ve
voed whore 3 Wqh degree of fire resivtsnce 16 required.

Gtone 16 voed in consbruchion \n the following forme '

° Rubble Used primavily 26 2 wall maberial,

> Dimengion Cvb gbone 1o the moot widely veed Fform and has many
- applicabions, from wall panele and cornices o fleoring,.

> Flagobomer  * Fiat 4labs are veed for floering and harizontal qurfacing.

o Cryshed rock  Used 34 adqreqste n concrete produchs.

Types # etonework include :

o Rubble Rovgh, uncvt ebonewsrk
o Ashiar cub or aplis stone masonry patterns
2 Trim cob abone for copings, cornices, sills, and lmbels

i
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PLASTICS

19 .15

Plastice are synthetic, high polymer maberisle that
are tovgh, resilient, Lghtweight, and resisbant to
corrosion and moisture. Mest importantly, they can
ve formed or malded \ato 2 variety o complex shapes,
While there are many types of plastice with 3 wide
range oF characterigbico, they can be divided into

twe basic ca{:&gamae,

THERMOSETTING ylastics ao throvgh a phable stage,
bt once bhey are set or cured, they remain rigid and

cannet ve softened 24ain by rehesting.

THERMOPLASTIC materiale hold thetr shape 3% normal
bemperatures, Wk 3t 2 hoher bemperature, known
36 the sofbening pont, they can be malded wto 2

new shape,

In the table below sre livked the plsetics that are
commonly voed 1n construcbion and thew primary yess.

THERMOSETS ( Abbreviabion)

UsES

Evexi6e (EF)
Meiamines (MF)
Phenolice (PF)
Polyeaters
Polyurethanes (UP)

Adhesives; costing compounds
High-pressure laminabes; sdhesives

Elecbrical pavbs; lammnabes; foamed insvlabion
Fiberqlsso-reinforced plasbico; bathroom fixtures; window frames

Rigid foam naulation
Brick and masonry waberproof ins

Sihicones (61)

THERMOPLASTICS (Abbmmbwn)

UsES

Acrylombrile-putadiens- shyrene (Ape)
Acrylics (Frlymebyl mekhacrylabe - PMMA)
cellvlosics (calulose scebate-bubyrate - cag)
Nylons (Polyamides - PA)

Polycarbenstes (Pc)

Pelyethylens (PE)

Polypropylene (PF)

Polyatyrene (vo)

Vinyle (Pelyvinyl chioride - PVC)

Pwe and pipe fittings; deor hardware

Glazing; lghting Fixbures; roofing; {sbex pants

Pipe and pipe hibtings; sdhesves

Gynthetic fibero and Filaments, lvcks, latehes, rollers

Safety glazing; hghbing fixbvres

Vapor barriere; pipe ; dlectrical insulation
Pipe and pipe hittings; carpeting fiper
Lighting fixtures; Foamed ingviation

Floosring; oiding; qubbera; windew frames; facings




19 16| NAILS

A nall consiate o 5 mebsl shaft, pointed at one end,
and formed inbo 3 hedd av the obher.

Material:

o Naile sre vevslly o mild abeel, bvb may siso be oF
aluminum, copper | brase, zinc, or staihiess sbeel,

‘ e Naile may be coabed with zine, copyer, or prass.

e o Tempered, high cavben obeel naile are voed for qrester

sbrensth in masonry spplications, _

» The tyre of metsl Used shovld be compativie with the
maberisls being secured to sveid loss of hulding power
and provent sbaning of the materals’ surfaces,

c:‘:ib ;

inches.

e "ﬁﬁ?ﬂ
T "Amfﬂ
— muﬂﬂ
lilﬁﬂ

Lengbh and Aameber # the shark:

V o Nzil lengths zre desgnsted by the berm penny (4).
VM : e Nalls range i [enath trom 24 (sboub I") to 60d (sbovt &),
04 o Nao longer thar 204 may be referred to as apikes.

: o Rule oF thumb: Nal length = 2 x Bhckness o bhe
materizl bemg secured.
o Large dismeber nails sre used dor heavy werk wrue lighber
ralie are vsed for fimsh werk,

o Thinner naile are vsed for Wavdwosd bhen for sottwesd,

o .
&
L.
&1
®

5 , Form of the shank:
g«ﬂrﬂmm nails > For genersl constroction (24-604) v For grester gripping strength, nal shates may ke
[F== = serrated, barbed, threaded, Fluted, or tmeted.
Box nzile s For light congtruchion (24-4ad) o Nail shatte may cemeni-cosbod for grester resistance
T — bo wibhdrawal, or be zinc- coabed for corroslon resislance,
Casing naile o For inberior brim (24- 404) Nail hesds:
=R = o Fiat hesds provide the largest smoumt o conbact ares
Finighing naile s Fpr cabinetry (24 - 20d) and are veed when exvosvre of bhe heado 1 acceptabie.
. . . ;{ge hszﬁe #+ {cmehl:alle: zre,jnbr slightly larger bhan

"o e shaft and may be taverea or cvpped.

y{lm brz_de +For light work (6'-3") * Dovble-headed naﬁe 2re Tf@@d for azgmmwz! i
[? : : ! bemporary construction (e4., concrete formwark ).
Cut naile o Forr wood Fleoving (24 -204)
bl e e Naid poinbe:

« Mook naile have diamond- shaped yonte.

Dovrie-headed naile < For temporary consbruction o Gharp-poinbed naile have gresber holding strengbh

P vt may tend to aphb some weeds,
o Blunk poinbe shovld be veed for easily aplit wosds,

Masonry haile sFor concrebe and masonry » Naile may sleo have needle, truncated, or chisgl ]
pointe,
T A - £
\ Fower-driven facheners.
l?ryzi! naile For gypeum board o Preumatic nailere and ataplers, driven by 3 compressar,
P are capable of fastening maberiale o wood, sueel, or b
Rosting naile « For vooting ; may have washers concrete,

o Powder- driven fasteners vse gunpowder chirges o
Arive 5 varieby of otvds wto concrete or steel,

o Conoult the manvfacturer for types oF tastenings
avetlabie and applcations.

te sesl nal holgs.

a m "‘\_'.L"i“i 1

Power-driven abuds « For fadbening into concrete
or 4teel




[ SCREWS AND BOLTS | 12.1

Becavse of their bhreaded shatbs, screws Have

gresber }m!aim? power thon palls and are more Round Pan
ganily removable. The more threads they have per %
inch, the greater thawr gripping strenqth, Gcrews
sre classitied py: = %
slse......... Wood, machine, sheet metal, = ;
drywall, set screws Sheet metal
e Type of head . . Flat, rovnd, oval, or pan; sorew
slokted, Phllips, or hex socket
o Fineh. . ..... ezl yravs, slumnum, bronze, Wood screws i Machine ecrew
shainless sbeel oryws
o Lengbhe . ... . V2" b0 5" “ perew
» Digmeters, , . . Uy W 24 qav4e -
A wood serews lenakh shoild be about Ve" less (]D @ @
bhan the combived thickness oF the boards being
Jomzd, wibh Vz b0 Y% of the screws lengkh slotted Phillips Hex socked
venetrabing the vase maberial, Fine-thresded
sorows are qenerally used for hardwosde while
coorse-threaded oves are vood for actbwoods.
Holeo fr sorews shouid be predeilied snd be equsl
Yo the base damoteor of the thresds, Gome corews,
sUoh 35 drywall sorews, sre self-drilling.
Bols sre rovnd sections of metal, headed ab me O
ehd and thresded 2t the obher. They are normsily , [
soed for ahryctural wood or meksl connechions. Hexaqns
byecidl bypes sre avalable to anchor plates Lo B O
maganry or Loncrete.
o Lengths . .. .. 24N 4o 20" =
o Diameters. . .. V4" by (147 Machine bolb
o Head bypes. .. Flab, vamd, oval; square or
hexaaona P~ £ 725
o Nuto. ....... ?m%f&?& snd threaded to recewe O (@’ (Q'
threaded end oF boib. A B v e O
o Washers . .. .. Used 4o imcresse bhe force-exerbing  oquare  Hexsansl  Cap Wing  Nub bypes
conback avea between the head or
nvb and the maberial peing fasbencd, @ @ {(;)}
s May 3l60 be voed to provide sesls, -

moulsbe weompsbible meksls from s

each obher, and act 24 spacing
devices.

spring lock Externzl basth  Washer fypes

s Lag bolbo or serews sre veed when only one
end of the bolb o sccessible.

o Toqqie boits sve vsed vo fasven msterzle Lo am\\@umuum\um\m

plasber, gypaum bosrd, and obher thin wall v P

maberizle. i Ll
Spring wing togale volt Tumble bogyle boit

=
)
L
3

R

S

'
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12 A8 MISCELLANEOUS FASTENINGS AND ADHESIVES

Expansion ehiclds and anchere

* Used to secure maberizis Lo plaster, aypeum beard, masonry,
or congrete vbases,

* Upon the inserbion znd burning of 2 screw or bolt, bhe shield
oxvandé n oize and exerbo pressure on the base matersal,

Mebs! framing conmectore

o Used to connect wood framing members to sach sbher ov to
maganry or concrete gupporbs,

« Typieal types mclvde vost bases and cape, 0ot snd beam hangers,
framing anchors, bension Lies, and holdowns,

Timber connectore

¢ Used to dubribvbe 2 load over a larger aves of the timber n
heavy frame consbrvction and brveswork,

o Spith ring connectors are vsed for Wood-to-wood connections and
ohesr plavee for sbeel-to-wood connectione,

Rivete

& Sany By \ * Used to permanently jom sbructorsl sbeel members.
NS BRNN . Hzf been izrquiy svperseded vy loss labor-intensive bechniques of
[T bolking er welding.

Adnesives are voed to secure the surfaces of two maberialy Logether, Numerovs typeo of sdhesives are
avallable, many of them being ballor-made for voe with epecific materizie and under specitied condibions,
They may be oupplied n bhe form of 3 6olid, lquid, powder, ov film; some require 3 cabalyst to schivate ther
sdhesive properbies, Alwsys follow the manvfacturer’s recommendations n bhe vse of an sdhesnve.
Important conciderzbions in the selection of an adhesive melude

s Ghrengbh, ... Adheswves re vovally sbrongest i resisting tensile and shear shresses
and weakest in resiating cleavage or splivting sbresses.

» Curing or sebbimg bime ... ... ... Ranges from mmediste bonding to curing timee of vp bo seversl daye.,

» oetbing vemperabure range. . .. . gome 2dneowes will set st room bemperabure while sbhers require
baking 3t elevated tempersbures,

» Method of ponding. .. .......... come sdheswves ond on contact while obhers reavire slamping
or hgher pressures,

« Characberistice, . ............. Adheaives vary i thew resiotance o wabsr, heat, sunlight, chemicals,

26 well 32 thei” aging propertics.

Common types o zdhesives molvde:

o Ammal or figh glves. . ... .. ..., Primapily for indoor vse where temperatore and hvmdiby do not vary
greatiys may be weakened by expoovre o heat s morstbure,

o Whibe glve. . ................. Polyvinyl glve;, sete aviekly and doee not sham; shghtly resdient,

o EpOXy resin ... ............ ... Extremely strong; mzy be voed to secvre bobh ypovovs and nowporove

materidle; may diseolve some plastice; vnlike sbher 2dhesives,
epoxy Alves will geb 3blow bemperabures and vnder wet condibions,

o Resorcin resin. ... ...........6breng, waberproot, and durable for ovbdosr vee, Hammable
dark color may show bhrovah paint.
o Conbact cement. ... ... ... .. Forme 5 bond on contact; doew rob require clamps; generally

veed fo secure large sheot materials sueh 25 ylastic lammate .
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The purpose of 3 cosbing 1o Yo probect, pressrve, or visually enhance the surtace to wiich it o applied,
The mamn types of coabings ars yaints, varmishss, and 553ins,

PAINTS are opaque bllm-forming materials bhat
consist of pigments, binders, and solvents,

VARNIGHES contain no fmjmanba and form clear

or bransparent coabings.

GTAING penetrabe and impart color te wed surfaces
the natural wood grain; seme are

withovt sbecvrm

pigmented and dpproach pants film-formmg

yrayer{:me.

Considerations in bhe selection of 2 coating

melude:

o Compatibility of the cosbing wibh bhe surface

be which it 6 3pylied.

¢ The surface preparation and Jyr:mm@ required,

e The methed of application an

reavired.

drying bime

o Condibrons of we smd the required resistance
to water, hest, sunlight, temperabure variabions,
mildew, chemicals, and physical sbrasisn.

The vable below labs bne base types of paints and &oabmpé according to surface maverisl snd finigh.

The listing 16 adapbed from vecommendations of bhe Nabions

Poinb and Coabings Associazbion, Always follow

bhe manvfacburer’s recommendsbions in the application A 3 pamt or sther probective costing,

PRIMERS AND SEALERS

FINIOH COATS

inberisr surtfaces

Exberior surfaces

nberr surfsces

Exberior surfaces

Walle Woed &loge tinisttes ol base fimshes
* Latex > 21l base o Wil paints » Gloas hovse paints
e Alkyd * oOleoresinge ° Enamels * 3rn pambs
s 1l blze& Viebal e Flaor ensmele » Shingle sbane
: A;kﬁ resiovang e gl Pjér/ r : gﬁ;ﬁ Qlegresinovs ﬁm:éh&e
Woe, » Red a3 « Trim enamels
* Enamel undercoats = Zing chromabe . ;' i:‘gfcm‘: * Metal paints
> Clear wood sealers s Alkyd base eFl S e |
* Paste wood hilers > Red load * ’ V;::I::wmm A—,{ﬂ;“jﬁf;; -
Mzzeamy; . . meza”l‘:’”jgmmab& o shellac « Masonry painte
: ?:;i:nb, i:jb o Labex inhibibive Goml - glose Hmshes Latex finishes
g o Wash primers * Wall painte * Latex house ponbe
» Fortland coment pants s Ensimels s Masanry paints

% Lead 15 boxie and
e e 14 restricted
Lo nenresident) al
applizabions,

» Latex pzm%é
« clear fimshes
o Plak varmshes
o Penetrating sealers

Flat fimehes

- Alkyd wall painte
o Latex wall painbe
* Fire-rebardant pants

Migcell aneove fimeshes

* Pigmented shains
o Dye-type 4tans

Miscellaneovs coatinas
= Zotte - marking ;zamge
o Aluminum paints
* Heab-resisbant paint
s Roof coakings
e Clear woad fimshee
o Alkali resistant Fimshes
* Roof coatings
o Brbumingus
o Labex
s Perkiand cement
* powder psz-é




19 .20 | SURFACE PREFARATION FOR PAINTS AND COATINGS

Al materiale o veceve paink or obher coabing muat be properly prepared snd yrimed to ensure sdhesion
of bhe cozbing 4o their aurfaces snd to maximize the life of the copbing. In genersl, surfaces ahavis
be dry and free of conbaminanbe, svch a6 Airh, qrease, mowture, and midew. The feliowing sre recom-
merdzbions for variove maberisls.

ALV L Any corvosion shovld ke removed by wire brvshing,
Any ol or ebher foreign matter shovid bo remaoved with solvents or by sbeam cleaning.
Unwesthered stuminum may require 3 surface- ebching treztment betore panving,
Prime with 2 zing chremate cosbing.

N IT S Pirs, lovse movbar, efFlorescence, or sther foreign matter shovld ke removed vy
wire broshing, air presours, ov shesm cleaning,
Brisk ohovid wosbher for 2 month before fimshing,
Brick may be sesled wibh 2 latex primer or 2 clest silicone waber-repelient.,

» Concrebe . . ... .. ..., Surface shovld be free of Aivt, excess mortsr, form als, or curing compounas,
Concrebe shovld weabher for 2 month before coating.
Porovs 4urfzces mey require a biock biller or cement grove primer.
Grovhed or chalky svrfaces may require an alkali-resisbant primer,
Concrebe may slbo be sealed with 3 clear sihcone waber- vopelient,

o Concrebe block ... .. Bloack ohovld ve free o dit, loose ov oxcess mortar, and be thorsugitly ary.
Porove eurisces may require 3 block Filler or cement grovh yrimer b the
seovebical valve sF 2 rough veface 16 nob \mperbant,

Concrete FHloors ... .. Floor should ke free of dwt, wax, aresse 3nd oile, and ohovld be ebched wibh 3
mursbic asid eolbion bo improve adhesion oF the cosbing.
Prime wiph an slkali-resmstant costing.

Galvanized wron ., . .. . Alb gresse, residve, and covremon shovid ve removed wikh eslvent ov chewmical
washes.
urface may be pmmed witkh 3 zinc oxide or porbiand cement paint,
it weathered, gatvanized iron should be trested a6 2 forrevs metal.

Gypoum board, . ... ... Burface shovld be clean and Ary.
Use 2 labex primer- sesler t2 avoid raising the fibere o the ypaper surface.

* Oid paint evrfsces. . . urbace shovld be clean, dry, and voughened by sanding or washing with 2
detergent saivbion,

» Plaster and svucco. . . . Plaster and ebucco shovid be sllowed Lo dry thorovghly and be complebely cored,
Sott surfaces shovld be treated & Erwmie: 2 hard, pamntable surface.
Freoh placber shovld be primed with an slkah-resisbant costing,

« Sheel.............. Byrface should be free of rust, mebal burrs, and doreign matier,
Surface may be oleaned with solvenbs or by wire brvshing, eandblasting,
tiame cleaning, or pickling wikh scide,

o Wood. . ... ... ..... Wosd shoild be clean, dry, well- seasoned lumber.
Knobs and pikch sbains shovld ve sanded snd sesled betore priming.
Surfacee b be painbed shovld ve primed or cesled to sbabiize $he
mosbore content of the wood and provent the absorpbion of sueceeding
wats ; stane and some painte may be self-priming,
Al nall holew. cracke, and obher small holes should be Filled sfter the
full prime coat.
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HUMAN DIMENSIONS
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ovr body Amensiong, and the wzy

we move throvgh and percewe space,

are prime determinanbs of 2
bulding’s scale, proporbions, and
spatial layovb. b shovld be noted
that there 15 3 ditference bebween
the sbruchoral dimensions of oor
bodies and these dimensional
requirements bhab result from
how we vesch frr semething on 2
shelf, o1t down 2t 2 bable, walk
down 2 starway, or inberset with
other people. Theoe functional
dimensione will vary according to
— bhe nabore oF owr 2ebwiby and

caubion shovld slways be
exerciced when veing 2 eeb of
Aimensionsl tavles or lve-
trabions such 26 these. Thest
are based on sverage mea-
suremente which may have to
be 2dvsted to satisfy
specitic user needs, Variations
trom the narm mll alwaye
exist dve to the Afterences
between men and women,
2mong variove 34¢ and racial
rovps, and from one
ndwidval to the next,

Qf_sl/zll

- A
T

f
Le'

T

Z'_Hlfzﬁ

4,'_5‘/2 ]

IJ‘@"

-

the sogial sibuatien,
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PLANNING FOR THE HANDICAPPED — a5

Planming for the handicapped invelves Yhe design of faclibies that are:

o Accesaible to those confined to a
wheelchair and the ambulstory:
s Avaid changes n level and the vse of stairs,
o Use rampe only where necessary

o |denbifiable to the blind:
+se raived letbermg, avdible warmng
gignale, and bextured surfaces to indisabe
skaws or hazardove spemnge.

slplp?

o Uszhle:
¢ Circolabion spaces shold ve 3dequste
For comforsable movement, Y
o All public facilibies should have hxbures £
designed for voe by the handicapped.

4-7"
4L glpt

3Ll
4_'_0 #

11’4"

Wt | per? (Lot

2Ltz !

Extond handrai 15"

Norishp =§I

—_ dpen risers and
% radised projecting nesings I
2 nesing are ngt
5 accepbable
5TAIRS Recommended sbair form for pereens o crobehes,

. :
Extend handrad 10—~ o, curl
Provide 3 level : Neonslp syrface

landing st cach end
2f pamps
i &2 mn. 30" max. run bebween landings 5o min.
v
RAMFS
T
| /T1e" mn, Thresholds should be fiush
. N it possiile.
2 i, . ’1
! ' - L l/‘\l
' min| 2h0" A min dlear opening when deor 246" | win, clear fr
i 20° open | 2-ig" norminal door one leaf of
widbh required. Aouble doors.

¥ :
DOOR WAYS Doors shovld spen wto Yhe larger space




FURNITURE DIMENSIONS
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ARM CHAIR

SIPE CHAIR

LOUNGBE CHAIR

SOFA
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go", 84"

39! 54" Kueen: 60"
King: 72" 78"
BEDS
15" H‘ﬁu
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4,511 | %M
i} ®
A3
Low TABLES
Bl %
Lig* ] L 0" |
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o do 4 b pESK i !
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Lether size- 1B
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% T Legal size - 19!
20 s FlEl=T®=
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SWIVEL CHAIR -

FILE CABINETS

All dimensions are typical, Verify with manufacturer.

Furmibure may «Serve 36 space-defining slements
«Define cirgvizbion vathe
ot pullkin or set 36 shjecte in apace.

Selechion factors mnclode fonction, combort, scale, color snd style,




A6 | PUILDING LIVE LOADS

- WEIGHTS OF MATERIALS

MINIMUM UNIFORMLY DISTRIBUTED
LVE Loaps  (lbs /5.F)

ABSEMBLY PACILITIES
Thesbere wibh fixed seabo .. .. ... ... ... 60
Avdiboriume 3nd qyme w/ movable seate ... 100
Covridors and lebmes.. ... ............100

DUBABD . s %0
LIBRARIES

Readmg roeme . ... ..o G0

Book sbacke, . ... ... . ... .. . 1717
MANUFACTURING FACILITIES. . . . .. ... ., 15423
OFFICES

OFFICE BPRCES. . DO

Lebbres. ., .. ... ... . . . ... .00

RESIDENTIAL FACILITIES
Privabe dwellinge, spsrbment vnibs,

and hobel veems ... .. 40

Poblic peome. . .. .. e too

Cormidore. . ... ... G0
SHCHOOLS

Clabevesms. . . ... . . AD

cormtdore . to0
SIPEWALKS AND VERICULAR DRIVES, . ... .. YA

4TAIRS, FIRE ESCAPES, EXITWAYS. ... .. ... . 100
STORAGE WAREHOUSES

Llghb ..o 125
HEBYY o o oo e B0
STORED
Retall: firsb Haor ... ... L 100
upper fosro. .o 75
Whdlesgle . ... ... . L 125
ROOF LOADS

Minimum, neb inctuding wind or
seemic loade . .. ... ... .. ... ........20
Root gardens

in ¥he desian of 5 bulding, the zs6umed lve
loade shovia be She maximum expected bo be
proavced by $he wtended vee or expectancy. In
some inatances, ouch a6 with parking garages,
concenbrated loade will bake precédence.

Alwzys verify bhe uve load requirements with
the ocal building code.

AVERAGE WEIBHTS OF

MATERIALS (ibs./C.F)

GoIL, GAND AND GRAVEL
Cimder . ... .. 4B
Clay, damp . ............... .. .. e
Clay, dry. .. ... .. . 63
Earbh, dry and losse ... ... ... ... 76
Earth, moet and packed .. ... .. 26
sand and qravel, dry and lesse. . . ... 105
and and dgrevel, wet . ..... .. ... .120

Noop
Cedar.. ... ... ... . .........2¢
vovglas fir. ... 32
Hemlock .. ... ............... 22
Maple . ... .. ... ... ..., 42
O3k, red ..o e A
ok, whibe . L 4@
Pine, sovbherys ..., ... ....... .. 19
Redwosd . ... . 0 e 26
BPPUCE .o 27

METAL
Aluminuwt .. ... ..o BB
Brase ved ... .. ............... 546
Bronze, abatuary.  ............. 509
L bho
lvon, cast .. ... .. .......... ABD
Iron, wrovght .. ... ... 485
Lead. .. ......................Te
Nugkel . ... . . 6D
stamless sbeel, ..., . ......... .60
Gheel, volled. .................. 490
[ 459
ZIACA o i et ety 440

CONCRETE
Gtene, plam ... .. ... 144
Stong, remntorced. .. ... ... .. ... 150
Cmder L e oo
Lightweight: Expanded ahale . ... 105

Perhite ., ... ... %% -60

STONE
Grambe .. ... ... ... el 175
Limesbane .. .. ... . ... &k
Marble . . ... ..................166
Sandetene . .. ... ... ... A48T
Slabe. ... ... ... ......... 176

water
Maximum denerty & 4°C. ... ... ... G2
el e e 1/
BUEW | o e e &




WEIGHTS OF MATERIALS
AVERACE WEIGHTS OF
MATERIALS (lbs /5.F)
FLOOR AND ROOF CONSTRUCTION WALLS AND PARTITIONS
Concrebe, rewntorced, yer \nch Brick, yer 4" of thickness ......... %5
GEONE , . ot e e e 12.% cancr&{'-& masenry vnibs
Lighbweight. ... ... ........... G-l0 Stone or 4ravel aqareqate, 4" .34
Concretbe, ylam, per inch " ... 50
GEONG ..\ e 12 5" ... 58
Lighbweight . ... .......... %9 i2' .. 90
Concrete, precast Lighbweight agareqate, 4" ... 122
0" hollow core, stone. ... ....... 40 : el ... 3l
6" holtow core, lgnbweighto, .. ... 30 : s"... %0
2‘* sinder concrete plank . ....... 1% 2" ... 85
2" qypoumplank. ... ... ... 12 Glass block, 4" . ... ... . ... ... T
i Gypoum board, Yol L. z
Gbeel deek. .. .. ... ... ... ... .. 2-4 vebsl lath e o
ELOOR FINISHES Mebal é’ou:i:fé wibh gypsum beard . ... G
Cement fomsh, 1" ... ... ..., .02 Plasver, b
Marble. ... . .. . .0 COMENG . . vvcrviv e 1
Terrazzo, ' ... % @ypéum', e g
Wood, Hardweod 297", .......... # Plywood, /2 e 1B
" Goftwosd WA D 2.5 stone, @mmﬁ& A, 59
Wesd block %" 1% le&ebm"& Sl 54
vyl Blle oo 1,33 Marsie, 1. o 19
Gandebone, &', ... ... ... 49
CEILINGS Glave, 1" ... ... ... 04
Acovebicat dile, 3/4%, ... .. . ..., | Tile, C”“:{'& """""""""" 2.5
Acovstic fiae{:ar s gypsum lath. . ... 1o 7l g;ﬂ"’ﬁ V;"’if &IJ " '. """"" E
Chavnel suspended syatem.... ... .. ! Tile, oprvobural clay, 4 . ';Z
,. ORI
ROOFiNE e
b Folt and o Woed studs, x4, wikh
Sl 2y b gl S i s dos 5
Corrugated 1rom N 4
Corrvqsbed ﬁ%r@laae ,,,,,,,,,,,, 2.5 INGULATION
Monel metal . ................... .5 o ov planket, .
6hmq ¢9, Flbargi,sw ............. 3 D2ath ov visnker, per inc SRR
slabe 2 Fiberboard .. .................... 2
o ety Foamed iwoard, ;fa:r' 1 0.2
""""""""" Logse . . BN /A
Tile, Zf‘:”&w"””’“"""""ii F’auredmy{am’/ B
Yy ' Rtd oo 0.2
 BLASS . e
lnsul a{;mq glsée Vﬁ“rizta ......... 3,75
Polished plate, /A 3,30
sheet, D5 V8" e L0
He Wt .. 325
Wtr&@fﬂ@é}‘/é e B8O
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METRIC CONVERSION FACTORS

_08% 166 250 %% A6 B0 583 667 750 B3R 216
neh o | 2z S & 5 ¢ 7 2 2 6 TR v~
Foo*b ]]H:Iiaztll:iui]s.lai;‘urlzuulHlIJ,{lH.Ili‘lu.lluiilillilll’l Ikialiliiali.l;,;gi'ﬂrlll.':it:!.{;'(l i {Jlu.é
o B lo 4B g0 2% 30 35 .40 46 b0 BE 40 6% 70 75 B0 A0 a5
Decimal gquivalents
o 5. i 1] 20 2B B0 BE A0 4% Go 56 Gp 65 70 75 Bo BE 90 45 99
Gmhp .1 1 I lJ i]i 3‘1 fil I{I {l ill Ii ill l]l 7§’l E!l 1! ili 1i£ i‘} ul i“-
Inches o gl; 0 1% 0 15 30 5% oY
| em = 0.%937 insh
U inch = 2.54 cm = 26.4 mm
y 10 T o
M&t‘gre 1 I I:iillliii Iellil !1 L'ill!H? Efli' llil l!iiillifil illﬁilliz;Dlll ll‘il‘lil iéfl EEH{ l].":'l?lul‘r -
e T T T T e o %5 %0 9% o o 0
| meber = 3,281 feet
| fart = 03048 meter = 3045 mm
FACTOR MULTIPLES » 5UBMULTIFLES » PREFIXES- SYMBoOLS
Thoveznd million ! sgz 6
one million 0%  Meqs M
One thovesnd io? Kile k.
one hundred (0% Hecbe H
Ten 0! Peca PF
Jne- venth o=l pec 4
One - hundredbh 0~ centi ¢
one - thoveandth 10=% Ml m
One- miflionth lo™%  Miere U
MEASUREMENT TYPE IMPERIAL UNIT  METRISC UNIT EYMBOL  CONVEROION FALTOR
LENGTH mile kilometber km | mile = Lipoo km
yard meber m L yard = 0044 m = Ji44 mm
foet meter i | o2t = 0:-B048 1
millimeber mm = 3049 mm
meH millimeter mm Lnch = 28,4 mm
AREA eqmmm:i& &a. Kilometor km# | mile® = 2-590 km*
hectare hs = 2500 ha (i ha= 10,000 m*)
acre heebare ka | aore = 014047 ha
square meber mi ¢ = 40469 mt
square yard square meber m? | yard® = 0.8361 m*
. square toot s4usre Meter m? oot ® = 0.0929 m*
4. conbimeber cm* = 82%.0% cm*®
square inch o4, centmeter  cm® | inch® = 6452 cm? = G452 mm”
YOLUME cubie yard cobic meter m? | yard? = 07646 m?
cubic fort cubic meter m? | Fook?® = 002832 m?
liber iber = 20.31 hbere (1000 lbera= | m3)
cubic decimeber  dm? = 26.32 dm? (1 liber = (dm?)
cubie ingh cobie mllimeter  mm? Linck? = 16300 mm?
cubie cenbimeter cm? = 1630 cm ?
miilihiber ml < 16-34 ml
liker liber z 0.01630 hter




A S

MEASURENT TYPE IMPERIAL UNIT  METRIC UNIT SYWMBoL  CONVERSION FACTOR
MASS ton ‘ cilogram 4 L éon = 10i6-05kg
kip {1000 bs,) kiloaram ka LR = 453-59k4
pound ritogram x4 tih, = o-483cky
oUnCe gram 4 Loz, = 28:3%54
CAFACITY auart hben liser I ab, = 1137 Lier
pint Hiber liter [ vh, = 0-568 Lier
Huid sunce copie cenbimeber cn? | $.oz. = 28415 em?
MASS PER UNIT AREA pound/ 64.t5. Kilogram foqpare meber  ka/m* | pof = 4.882 ka/m?
pound/eq. in. kilogr3m/square meter  ka/m® | pg1 = W3-07 kg/m*
sunce/sq, b, 4ram/square meber a/m® 1oz /R 306,15 9/m*
DENSITY pound/cubic ot Rilogram/evbne meter  ka/m?  {ik/ft2 = 1602 ky/m?
vovnd/cubic e qram/oupic cenbimeter a/em?®  Lb/in? s 17.66 g/cm?
meqasram/cubic meber Mg/ m? 1768 Ma/m?
YOLUME RATE 0F FLOW | cufh/ minvbe  liber/second ber /e | i = 0.4701 liber/s
o b/ second  cubic meter/second m3/e | $b3/600. = 0.02032 m?/6
cu i/ second  millihiber /second ml /e | m3eec. = l6-29 mife
aallon / hour Viber / hour liber/ h | qal./hr = 4.5461 hiter/
gallon / minvbe  Liber /second hoer/s | qal/min= 0:07577 liber /5
gsilon/ second  liber/second hoer/e | q8l/sec,= 4:546l Iiber/s
FUEL CAPAGITY gallon/mite Iiber/kilometer hter/km | apm = 2825 lber/km
miles/mle kilemeters/ liter km/hiter | mpg = 0354 Km/liter
YELOOITY miles/ hour kilemebet/ hovr m/h L mph = 1-go@ km/h
feet /minvbe meber /mimvbe m/min | fpm = 003048 m/min.
oot/ second meter/ vesond m/e | fpe = 0/3040 m/e
meh/second millimeber /eecond mrfs | m/eec, = 154 mm/e
TEMPERATURE *Fahrenhort dearee Colswe e tc = 0.5556 (L°F - 32)
- = 5fo (t°F -32)
o Temperature mbervel | "Fohrenherp deqree Colows (2 | deqree F 2 0.5950 deqree &
HEAT Brivigh Shermal  jovie J | #6v = losg
upit {Btv) kiiojoute k| P Bou = 1 0BE g
o Heab flow rate Bbu/ hour watt w P 3bufan = 0293 W
kilowatt kw Lebu/hr = 0.po02n%t W
¢ Pensiby of heab How rate | Bbu/ FBZ hour wabt/square meter Wm#*  Bbu/FE2hr = 3.5 W/m?
o Thermal conducpinity | Bbuomeh/ | wabk/meber-deg O wW/mc | Bhuem/FE e °F
F2 hour deq F 20 k4L Wim e
s Thermal condvetance | sbu/Fe hr-dea ¥ wabt/meber tjenc  w/mtro | phu/REhr e
= 5.47% W/m* ‘e
» Refriqeration ton watt W L don = 3519 W
POWER horsepower wakt W I hp = 748.7 W
cilowstd kw z 07457 KW
LIGHTING foskcandle ox fux t b condies 1076 Tox (Vv ] lumen/Fs%)
lumen /o4, fo0t lox fux | fomen/f52= 10,74 lux




MEANS OF EGRESS

Building codes speciiy:

e The r&@y:r&d means of eqress for 3 bulding’s sccvpants
in cave of 3 fire.
e The fire-resistance rabings of materisle and consbruction
required for 2 bulding depending e ite:
location (fire dighrict)
vee and oscupancy '
size ( height znd area per Fleor)
s The fire 2larm, sprinkler, and obher probection systeme
reduired for cerbain vses and sccupancies.

These requirements are imbended Yo conbrol the opread o Fire
#nd v 3ﬂ}w avfficient fime fr the ecovpanbe of 2 burming
building 4o exit oately before bhe structure weskens i bhe
exbent that & becomes dangerove. The follewing ovblines thes
principles invaved in fire yrotection. Consult the local spplicable
code o proy for epeciic requiroments,

muet provide safe and adequabe sicess bo protected exibe
lezding to 2 place of refuge. Thue, there are bhree componenbe
to 20 edrese sysbem:

» The path or pasesgeway leading to an extb ohovld be 26 direct
36 poseible, be vnobsbrocted wibh projections guch 35 spen
doors, and be well b, emergency power for lghts snd exit
signe may pe required,

» Exibe and exib pabhs should be clearly marked,

e Anext mush provide » protected means of evacusbion from
2 exib sccess to 2 safe discharge point,

+ Exib passagewsys and sbawwaye muehk be of 2-haur
construction with eelf- cloging doore bhat are rabed b g hovrs.

o For moat sccupancies, 3 minimum of twp exite 16 required fo

rovide s margin of eafeby i case one exib 16 blocked.

+ Exibe shald be locabed 26 remate from each obher as pessible
Withovk cresbing dead-end pasezaeways.

¢ The maximum travel distance trom the most vemote on 3 foer
to the nesrest exib 16 specified by code according to 2 building’s
use, occupancy, and degree oF fire hazard,

* The required widkh of an exit 15 based on 3 building’s vee and

occupant load, 15 16 veuslly apecitied 36 the number of poreons

allowed per ik o widbh (vevally 22"). Examples:

Flaces o agsembly .. . .. loo

officen, athods, stores, . . 60

Residentisl buildimgs . .. . 45

Ses 0.5 for starway Aimensions and requiremente,

in b3l buildings, one or more X the exit starwaye may e

required to be placed in a emokeproef enclosure.,

OMEXIT DIGCHARGE]  + All exishs musk disharge do 2 osfe place o refuge svbside
of Yhe bulding ab arovnd lovel.
o In some cases, 3 prebected pacosgewsy of byer may connect
an ext sharway to the aubet‘f&.




j—&_ 01’].

OF CONSTRUCTION

Bullding codes classify buildings inbe types of
conabruction which represent varying deqrees
o resietance to tre, (6ee bable below.)

A bullding’e maximum height and srea per
Floor will be limibed by ibo consbruction type
20 well 36 156 vse, sccupancy, and location.

in ome cases, thie size limitation may ve
exceeded F the pulding 15 eauipped wibh 2
bire sprinkler gysbem  or it % 16 dwided with
fire walle into sress net exceeding the size
it ation.

Fire walle must have 2 Fire rabing of 2 bo 4
hovre and extend from bhe buiding’s fovndation
bhrovgh the roof bo 5 porapet or to bhe undereide
of 3 nencombusbible veof, Opemings n bire wallz
are restricted i size and must be provected by
self-closing fire doors, fire-rabed window s6sem ylies,
or duche equipped wibh fire dampers,

The table velow svbines bhe required fire-
resisbive ratings # bulding elements for the
variove types of consbruction. Consulh tite
local applicable code bo confirm bhese require-
mento and She building vse qrovps listed on
bhe right. on bhe Following two pages sre
lvatrated reprosentsbive consbruchion
sssemblies and thar fire vatings.

FIRE- RESISTIVE REAVIREMENTS (in hovrs)

EXAMPLES OF BUILDING USE GROUPS

@ Assembly
Avdiboriyms, theaters, sbadiume

Pusingss

OfFices, rebail shops, resbavrants

®) Edvcabional
Gehools, day-care faciibies

(F) Facborize
Manvfacburing plants, mille

@) Hazardovs vses
Facllibies handlng Flammable -
or explosive materials

() Inskibubional
Hoopitals, nursing homes,
reformatories

®) Residential
Homes, sparbment puldings,
hebels

© eborsge
- Warehovsing facilities

NONCOMBUSTIBLE COMBUSTIBLE

Tpel | Typel Typell | Twel | TpeX

Fire- Fire- -hour | Neve- | l-howr | Heavy |-hour | No re-
BUILDING ELEMENT resishie | resishive quirerent bimber quirement
Syructural frame 3-4 /A | None | for Wt || None
Floore 2 Z I Nene [ HT. E Nenes

 Inbeviar pearing walle et ]2 1 Nome 1 1 . L Nore

Exterior walle, windows, doore Variee with Awbance from property line and sdjacent structures
Roofeo 07 o-1 2-l None 1 AT | None
Fermanent: varsitions i l | Nene l PordT 4o None
Fire. wallo 2-4 24 2-4 Z-4 -4 2-4 24 2-4
Exit and sbairway enslosvrss 4 2 2 2 2 74 z 2
Shats enclosures 2 z I | { l ! 0-1
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Fire - resiobant construction 15 rated zccording Lo
bhe lengbh of time 5 material or aeoemply can ves
exposed vo fire without svsbaining aignificant
Asmage. Fire-resistant consbruchion bheretore
involves both reducing 3 mabermzls Flammabiiby
“and controlling the spread of fire,

FIRE* RATED CONSTRUCTION

on this and the facing page 15 3 sampung of
fire-resistance ratinge for variove consbriction
269emblies, For mare detzled specitications,
consvit the Underwribers’ Lapsratories, lnc.
Maberisls List, or the goverming wilding code.

Te~Kemforeed concrete

18 A ~Thickness of conc, cover
U and size of sbeel member
debermine rating

e Clay or shale brick
R \ wibh brick and morbar £l
e Bullding paver bo bresk
bond

==t Mulbiple (syers of gypeum

e — e
' ! i veribe or vermiculibe
\ W aypeum plaster on metal
Il or aypeum labh

Spray-on coating of
gypevm plaster,
mineral fibere, or
magnesivm oxychloride
cement

- >

7 water- filled colvmn
connected to water
’ mamn or sborsge tank

" Y

Becavoe obruchurdl sheel can be weakened
by bhe high bemperatures of 3 fire, It requires
provection to quality for corban typeo o
constroction.

TN

Vovbie wood floor

P Waod Jowstbs &l Yag

., V2" Type X gyveum mpard or
5" qypsum plagber on metsl

(D Hour rating labh

: £ Fire- resistant roofing over
g woad iber ingvlation beord

and e shes! rost deck

gteel jorete
P —==xt 34" gypoum ploster on mets!
~ lath
= 2" peind, conc. slab on sheel
form vnibe
Stoel jorcte

o /B/p" Type X gypeum bd, or
t/ periibe plasber on 25"

perforated gypsum |abh
sbbacked ko 247 coid-relied
shannele

@ Hour rating

Gimllar to avsve bub with
22 slgh and 34" vermicu-
_ ibe dypoum plaster an

2 mebsl |ath

‘?‘f‘f;\'y‘" siab
Remnferced conc. jorabe

oy 2 1" vermizulibe gypeum
& e the J plaeter on metal labh 2
e e abbached o Y4&* cold-relled

!\ahznnelé €128
e .; T "'-':’.,I.-—',r:n """_-““"-“-'._t’.“«'l
2, OOO : 12" gand-gravel concrete
-..‘é‘ .:'.. e -'.-?-' 5 ,o":; L ,’ r e toﬂ’mﬂ
e8! precast cong, 4labs
w/ 3l joints grovbed
PR e ﬁ'.'# .‘.
L :f'__,ﬁ____’_i i_i__ [ ".;.f‘“é'/Z" reaular or Bl exp.
e ek a o Ghale cetcrebe lak

@ Hour rating

FIEE PROTECTION FOR STRUCTURAL STEEL

FLOOR AND ROOF PROTELTION




_j& 015

Mzterials veed to provide fire probection for 3
building’s elements muat e mflammabie and be
able to wibhstand very high bemperatures withovt
disintearating, They ahauld also Yo low conductore
of heat to msviate the protected materisle from
the hoat generated by a fire,

Materials commonly veed for fire probection inclvde
conerebe (sthen wibh lghtweght a4areqate), qypsum
or vermiclvbe plaster, gypsum wallpard, and mineral
fiber yroducts, Wod may ve chemicslly trested to
redvce ive flammabiiiby,

— T N 2x 4 sbuds @ 167 0.0
A ol

DT o T A e e o o T Ot S e e 5/5“6‘”’" ?#2@&5(’4"
t/mebaf lath, ot 2 layers

V2" requiar gyp. vd. o1
78" Type X dyp.vd.
gach side

S "g'/”mffz" steel sbude € 160.c.

98" gypoum plaster on
V mztﬂfﬁz‘bh, or Tpex
ayp. vd. on sach srde

Y DY T MO

@ Hour rating

i
1 " 2" golid aypsum plasber
" on 4" channels ind "
Qypsum 13Eh

M .,,/_?\ x4 6&&*‘?@ f(d“d.ﬂa.

bt et N o sl wand Fileered
qypsum plagber on
metal [ath, or 2 layers
/84 Type X qyp bd. on
sach sde

T - "*‘ﬂﬁwai abude @ 16" or
N el 24 9.0,

L/%?“ periite qypsum
viaster o 4P porforated
dypaum labh, or 2 layere
V2" Type X gyp bd. on
e3ch side

,/J[\ 2" 0lid qypsum plaster

V2" Type X qyp. vd. on

coreboard

@ Hauy rzbm@

{ = mlfzt&;g flooring sr
V2! plywood over wosd planks
st least 37 Lhick

\,_/ bx 10t for floer beamas;
_ AX G mmn. for roof beams
ard trues members

" = B8x8 min, for columns
supporbing floor l0ade
GXG min, for colomne
supporting only roof
leads

HEAVY TIMBER CONSTRUCTION

T Solid remforced concrebe
A .

o' - 4 hour rabing
6" - % haur rating
5" - 2 hovr rating
34" - | hovr rating

%n Solid brick masonry w
N \\\ 2" ~ 4 hour rabing
6" ~ 2 howr rating
4" = hovr rabing

R \\@4 Brisk cavity wall

AN N

io" - 4 hour rating

O Concrete masonyy wall
8" - 2 by 4 havr vating

“““““““““““““““““ 6" - %2 hour rating
4" - | hour rating
Rabings of 3l masonry waile

may bz mcreased wibh a
coabing s portland cement
o gypsvm plaster,

WALLS AND PARTITIONS

CONCRETE AND MASONRY WALLS




ACOUSTICS

Sound enerqy Aoperses over ..
2 wider area 36 % travels from
e spurce.

Acovebice may be defined 26 the vcience oF sound,
inclvding 1te prodvction and transmisoion, and the
porbrol of e effects, Sovnd requires s sovrce for
e producbion, 2 path for e fransmission, and 2
recewver, I may be defined by the frequency,
velociby, and magnmibude of b energy waves.

Gound waves gonersted by a viprating sbject
ragiate ovtward from the sovrce eaually m 3l
directions yntil bhey reach 2 surface that eibher
reflecto or absorbs them,

The acevetical design o spaces involves the
reinforcement of deeirable sounds and the
conbrol of undesirsble nose. A roem’s acovstics
16 dependent on 1o shape, form, valume, and the
nature of te surfaces,

Room form

\l Echoes may scovr
when parsllel surfaces

are more bhan o'
aparh; Hubber may
occur when bhey are
/ relabively close.

TR

o Farallel surfaces reflect sound back
and forth scroes 2 spsce.

¢ Farallel surfaces may caver excessive reverbers-
tien and vndesirable echoes or fiutter.

o Concave surfaces foove sound.
e Concave surfaces can create undesirable
hob spote oF sovnd.

s Convex surfaces Affuse sovnd.
Piffueed sovnd 15 desirable n hotening areas,

-

High cvbical and long, narrowly proportioned
spaces may require oplayed sirfaces to diffose
reflected sovnds and avsorkent svrfaces to
conbrol reverperation.

Nature of the sorfaces

o Hard surfaces reflect sound while soft,
porovs ourfaces bvend o absork eound eneryy.

o The level of sovnd, reverberation bime, and
resonance degired for the ntended vse of 3
space will determine bhe area snd dieposibion
of hard and eoft ourfaces within bhe space,

source

™ "

ST &= == T OAT
Absorption

ReFlection v
Angle of :nasdrznaef\\\\\
equale angle of S\

refisctance W image A sovrce




SOUND CONTROL

j&-lﬁ

Undesirable noise shovld be controlled a6 ko
source, Nowse sovrces within a building inclvde :

Mechanical cqupment and supply eysbems

o Select quiet equipment.

s Use restiient maunvinge and Flexible pellows to
1s0labe equipment vibrations from the bulding
structure and supply sysbems,

s Conbrol nose Yransmission bhrsvah Avctwork by:

o Lining the ducks inbernally wmbh glase fiver
s Installing sound attensating muilﬂsr@
o Using emesth dvct Lturns,

o Mimmize cross talk bhrough dvets by maximizing

bhe dwtonce between Aiffusers m adjscent gpaces.

Waker supply and drainzde sysbems

o Use expansion valves zud flexible ooy connectione
to prevent pipe ratbling and nowe transmesion
slong the pipes.

¢ Geal ppe penctrations throvah walle snd Flaore
wibh Hexible packing.

When conbrsl of 3 noige sovrce does reb veduce the
pndesivable coumd bo an accepbable level, then 1bs
bransmisaion throvah the aw ov 3 bulding’s structure
muet ke conbrolled by sound sbsorphion or 140lation,

Soynd slrsorpbion 16 achigved bhrough bhe vos of fibreve
maberale or panel resonabors.

Fikroue materale

o The acousbic sFbiciency o 3 fibrovs maber sl depends
on b6 bhickness, density, peroaity, exposire, and
the mebhod veed bo mount b,

Panel resonaters

o A panel resonabor consisbs oF 3 bin membrane
maberial outh 59 plywood mounted 1 front of 2
sedled pir space. Fanel resonstors sre effechive
sbeorbere of low frequency sounds.

- Many. goumd-ahsoriing prodche. are commercislly. .
svallable, such 26 3covsbical celling bile, Obher
materisls 3hd groducts that are effective sound
dbsorpers wclude carpeting, heavy drapes, and
upholstered furnishings.

Use service and vbiliby spaces
a6 putfers,

gouna abeoring material slong
walls and ceilings of equipment

spsces ™\

Reailignt Foor consbruckion <
2nd movnbings

tnner hnng of glass Flbzrq

--"l ] L

Y4

[y £
M

N Mubfler 4;0 prtmnb crose £3ik

- 6e3l all openings w walls
vebween apaces.

* Sound travels wrespective of
airflow direction,

A screen of opaced wood sbrips or
cellular magonry can be vsed for
appesrance; bhese elements will,
However, decresse the exposure of
the sound sbsorbing materal,

Loose weave favric, open - yack

it
=01
£ §<---\
] ~
| carpet, or perfirabed metal screen

Glase biver scovstical meulzbion

(o Deep ait opace icreased low. .
trequency sound sbsorptisn,




A A6 SOUND ISOLATION

: Gound wwolation invelves \nereasing 3 vabh's
//_ ™ resisbance ko bobh air-borne and sbrvcture-vorne

# Y soung.

= Block Hanking gound pathe above,
around, and below walle,

o The r&ﬂvutr“&ﬁ redvetion n noise level from e
apace o shobher depends on bhe level of Yhe sound

« Sgsl openings and cracke in walle sovrce 3nd bhe level oF the sovnd’e nbrusion tnsv
and boore to mawnkain conbinnby may be sccepbable be the ligbener.
of sound 16olabion:
© pive and dueh penekrations © The percewed or appsrent eound level n 3 spsce
o construction jombe 1% dependent om: F
= doore and windews o bhe bransmisoon lose bhrevgh tne wall, Floor,
o wall and ceiling ovblets and celling conebruction

&A= Avod placing wall ovblebs back- o the sbsoryhive quabies of the recewving space

whick eresees bhe throshold of svdibilisy for

to-pack o bhe level of backqravnd or masking sovnd,
AU 2z

other eovnds n ks presence.

o A wall or Hoor consbrochien bhab 16 vibrates
by Yhe enerqy waves from 3 sound sovrce will boelf
/ become 3 sound sovvce.

o The branomiscion lowe throvak 3 wall ov Foor
conskruction depende on the frequency of the sownd
and the conshruchien’s mass, resillence, snd area.

L~ Sound branemisoion loss throvgh z mabenal
: incresses n proporbion bo e mage,

/ Alr spaces increase tranemiesion loss

70

o oeparabing bhe consbruction inte independent
|syers thab do nob readily ransmib gound energy
vibrabione helps to mcresse tranemission

056, ‘Thie layering may be achieved by:

+7 [ g

l
j==

’L_/ﬂx"% stude

Mounting the Finieh matemal sver sound
@ 7 L [ 243

Aampening boards or resihent furring
channels

) il EER AR

" Geparating 4 masonry wall bo wythes or

™ 587 gypoum bd,
stagqering wall sbude,

o § i -

&1 = 30 o 34 STC = By to 54

o 6TC (Gond branemissin olass) 16 an mdex of 2
parbibion’s resisbance to the yaseage of sound.

~



ol MASTERFORMAT

The Conebryction f;fw%xoabwné [nstibobe (C5]) hae

established Master

srmat, 2 sbandard svbiine for

DIVISION | » GENERAL RELUIREMENTS

conatruckion specifications, The format 15 also 01610 Gummary of work
; 01929 Allewanceé
vsed b0 organize the techtcal ifersbore published
by Grade sssociations and manufacturers 21025 Messvroment ord payment
A s ' 0i0%0  Albernstes/albernatives
, 01035 Modification procedires
Masterformat hse sixbeen primary dwisions, Diok0  Coordimabion
0l0Bs  Field enqineering
Divigion | » Genersl Requremente 01060 Requizhary requirsments
Pivisien 2 » Sbewerk 01070 \dertifization sysbems
, 01090 References
didadldl ‘3 Concrebe ollog  special project procedures
Pivigian 4 + Masonry 01200 Project mestings
0300  Svbmibtale
Dwioion 5 - Mebalo olkoo  Qualiky control
Division G » Wood and Plastice 01500  Conskrushion faciitbies
21600 Msteral snd equipment
owigien 7 o Thermal and Meiebure Probection 0i650 Faciliby shsrbup) commssioning
Pivision & o Doore znd windews 21700 Cowbrack closesvt
Pivisizn 92 o Finighes 21900 Mamnbenance
Oivigion 19 o specialbies DIVISION 2+ SITEWORK
Division i « Equyment 02010 Subsurfsce investysbion
02050 Pemolibion
Divigion |1 = Furtienings 02100 Gibe proparsbion
Pivigiont 1% - Special conetruction 0Ll40  Dewstering
: 02150 Ghoring and underpinning
Duigion 4 2 Convaying sysvems 02160 Excavstun mpport systems
Pivisiont 15 + Mechsnical 02170 Cofferdoms .
07200 Esrkhwork
10 a
Dwision i@ + Electrical 07300 Tommohn
02350 Piles and catesome
Esch division 16 svbdivided mto spscific cobegories, 01480 Marine work
eaeh o which 16 366igned 3 Five-digib number, To the 02500 Faving and surfacing
might 3nd gn the Bollownq pages, major svbdivisions 02600 Uity piping materiale
are liwted. For 3 complete ot , write to the 02660 Wabet" distrpution
Gonsbruction Speciticabions nsbibibe, 02680  Fuel and stesm Awtribubion
- 02700 Sewerzde nd dramsqe
0L%¢  Reeborsbion of underqravnd pipe
02770 Ponds and reservoirs
02780 FPower and communications
02800 Gibe \mprovements
02900 Landsedping
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€Sl MASTERFORMAT (continved)
DiVISION 2 » CONCRETE DIVIBION 7 ¢ THERMAL AND MOIGURE PROTECTION
03100 Concrete formwork 67100 Waberproting
05200 Concrebe remforcement 07160 Vempprosting
05260 Concreke acceseories 07180  Waber repeliante
08500 C(asb-m-plate concrebe 07190  Vapor reXarders
03370 Concrebe curing 7195 A parrigre
03400 FPrecast concrete 07200 Ineuiztion
03600 Cementibiové decks atd boppinge 07 240 Exberior msviation and fimeh oystems
03600  Grovt 271260 Firepresfing
02700 Congrete restsration ana closming 07270 Firegbopping
038600 Mas% concrebe 07200 Shmgles and roofing biles
07400 Msnvfactured roshing and 51ding
DIVISION 4 = MASONRY 01480  Exberior wall feéeem e
07500 Membrane rootin
04100  Morbasr and masonry grovt 07600 Flaghing snd éhaﬂ&‘t mekal
04160 Masonry scestorice oT700 Root specialties and accessories
04200 Unmib masenry 07800 Skyhahbe
o44or. Gione 07900 Jaiynbdéoslzre
04500 Maswonry reshorsbion snd cleaning
OAGOD Corrosion resiebant masonry

04700 Gumvlzted masonry

C DIVIBION B o METALS

05010 Mebsl materials

0% 030 Mekbal costings

05050 Metsl fasbenmge

05100  Struchursl metal framing
05200 Metsl joiste

05300 Mekal Ascking

05 400  Cold tormed metal Framing
05500 Mekal fabrications
06580 Gheeb mets fabrcabions
05700 Ornamenbal

05800 Expansiot conbrol

05900 Hydravhe sbroctores

DIVISION G « WooP AND PLASTICS

DIVISION &+ DopRS AND WINDOWS

oblog
o0& Zov
oBiny
26500
25400
ok Bop
o8 g op
0b6R7
o700
o6bo0
oP200

Mebal doore and frameeo
Wood 3nd plasbic dosrs
Door opening aésemblies
Gpecial doors

Enbrances snd seborefronts
Metsl windowe

Woed snd plastic windowe
specisl windows

Hard ware

Glazing

Glazed corbam walle

PIVISION 2 - FINISHES

06050 Fasbeners and adhesives
66100 Kovdh carpentry

06180 Heavy bimber conebruction
06150 Woed and metsl systems
06170 Prefsbricsbed structoral wood
op200 Finieh carpentry

062300 Wrod treabment

66400 Archibecboral wood work
06Bo0 Shructursl plastice
Oouoo Plsshic Fabricabions

0GaK0  Gold polymer fakrications

o200
o9200
092B0
29500
00400
IOABO
08Epo
00640
08545
MBS0
o000
o0 G 30
09650
00eb0
o700
09780
o800
oD 00
P Lt

Mebal support ayshems
Lath and plagber
Gypovm board

Tile

Terrazze

Shone facing
Acovetneal brestment
gpecial wall surfaces
pecisl ceiling svrfaces
Wood figoring

étone Flosring

Unik masonny flooring
Reatient Flooring
carpet

opecial flopring

Eloor treatment
specisl cozbinge
Faintbing

Wall coverings
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DIVISION 10 » SPECIALTIES

PIVISION 12 ¢ GPECIAL CONSTRUCTION

10100 YVieval display poards 12010 At supporbed sbructures
10150 Compartmenbs and cubicles 12020 inbegrated assembiice
10200  Lovvers and vents 18030 Gpecidl purpose roome
10270 Access flooring 19080  Gound, vibratisn, snd seiemic control
\0300  Fireplaces and shoves 19090 Kadiation protection
10350  Fisgpoeles 13120 Pre-enqineered stryctires
0400 |dentifying devices 12160 Aquatic faclitice
oo Lockers 13800  Ubility control systems
10820  Fire probection speciaitios 13800  Recording metrument abion
\0600-  Parbibions 13600  olar eneray syebems
|0650  Operable partibions 13700  Wind &nm;gy aysbems
0670  Sterage shelvin 12750  Codenersztion systems
0700 Exberior probection devices for spenings 15200  Building avbomabion systems
10750 Telephone specisities 12900  Fire suppresasion systems
0800  Toileb and bath accessories 15960 gpscial vecuriby constbroction
DivialgN i e EQUIPMENT DIVISION 14 « CONVEYING SYSTEMS
oig  Mambenance equipment 4ige  Dumpwaibers
Ho2o  Gecurivy and vavlh equipment 14200  Elevabors
lloko  Ecclemasticsl equpment 14300 Efcaafawre and moving walke
lHo50  Library equipment 4400 Litts
1060 Thester and #bage equipment 400 Materal handling systoms=
I1Yoo  Mercantile equpment 14600 Helabs and cranes
1130 Avdio-vieusl equpment 4800 Seatfolding
\HBo  Parking control equipment 4900 Transperkation oystems
6o  Loading ook equipment
170 Gold weste handling equipment DIVISION 15 » MECHANICAL
Wigp. Petention &ﬂw'pmgnﬁ o . S T T . T g Y
1200 Waber supply-and tresbment equpment 16050 Mechsnical materiale and wekhodes
15260  Mechanical msvistion
800  Flud waste tresbment and diopoosl
18200 Fire protection
400  Food service equipment 5400 Plombing
1450 Reaudential equpment; 18500 Heating, ventilatng, and aw condibioning
1460  Unit kitchens )
15560 Heat generation
470 Darkroom equipment
‘ 15650 Refrigeration
l14p0  Athletic and recreationsl squipment 5790 Hesb transfer
oo  Laverabory equipment 5950 EArr handiing
lgdo  office equipment 15880 A disbrbubion
11700 Medioal equipment Borp  Conbrols
070 Agricvibural equipment 16990  Tesbing, adveting, and palancing
PivisioN 12 o FURNISHINGS DIVISION 16« ELECTRICAL
:2055 ;ggf'ﬁik 16050  Electrical maberizie snd mebhads
lzw wr wg bured covewsrk 1GZ00  Vower deneration gyostems
%00 Manuracvured cseows 16200  Medwm wolbage Awbribution
12500  Window brestment
" 6400 Gorvice and diwtribution
12600 Furmibure and sccesserice 6500 Lighbing
12670 Ruge snd mate \ooo0  specidl systoms
\2700 M‘gb'?’!‘} Maii/:@ 4 plant 6700 Communizations
12600 Interior plants srd planbers lopsy  Eleckric reswstance heabing
(G900 Conkrole
(@950  Testing

A9
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A 80| TRADE ASSOCIATIONS

Trade 36s0ci3tions are valuable sovrces of product wformation and constryction standards,

Adhesives Manvfacturere Associabion o 111 E.Wacker pr., Chicaag, il 60wl
Ai-Condibioning and Refrigeration Insbibube » 1501 Wilsen Blvd., Arlingbon, VA 22209
Aluminum Asssciabion e 200 194 ob. W, ube 300, Washinabon, PC 20006
American Archibecbural Manvfachvrers Associabion s 1700 Bwver Rd., 6uibe 19, Des Piames, L Gooit
American Concrebe ingtibute o B, Box 19160, Redford station, Detrot, Ml 40219
American Concreve Fipe Association « 8320 Old Covrbhovse R4, Vienna, VA 22180
Americatl Forest Covnell « 1260 Connecbiovs Ave, NW, Washingten, PO 20006

CAmerican Gae Aesocidbion ¢ 1516 Wison Bivd., Arlingten, VA 22209
American Hardbosrd Associsbion « 520 N, Hicke R4, Faizbine, lb 60067
American Hatdware Manvfacturere Associzbion « 93l N Pum Grove Rd, Gchavmbera, L 60172
American tome Lighting Ingbibube » 280 N Michgan Ave., Chicaso, b 60601
American nstibube of” Archibecte o 1735 New York Ave, NW, Washington, DC 20006
American [nstibube o Gteel Cansbruchion,inc. » 400 N Michigan Ave., Chicage, b Gooll
American Instibube of Timber Constrvckion « 810 E Ml Plan Bld., Vancouver, WA 28664
American (neursnce Associstion « 85 John 6b., New York NY 10038 )
American Nabional Gbandarde |nstibube, Inc. « 1430 Brosdway, New York, NY looie
Amerizatt Faper inetitube o 260 Madison Ave., New York, NY 10016
American Plywood Asoociabion « 701l 6. 19%h 64, Tacoma, WA 29411
American Sociedy for Testing and Materiale + 1916 Race 66, Fhilsdelphis, PA 10103

American Spciety of Cwil Engingere o 345 E, 475h 6h., New York, NY 10017
American Socieky of Heating, Refrigersbion, snd Air- Condiioning Engineers

tr9) Tulhe Ciele NE, Ablanbs, GA %0329

Americat Sotiety of Landecape Arenbecks o 4401 Connechiovb Ave, NW, Washingbon, PC 20006
American Gocigby of Mechanical Enginears « 34% E, A74h 5t Now York, NY 10017
American Gocieby of Ganmbary Engunwr{ng o To. Box 40362, Pay Village, ot 44l40
American Weod Precervers ingtibobe o 104% &alwe KA., Vieana, VA 22180
Archibecbursl Wasdwerk Inetibvbe o 2310 6, walber Reed Dr, Avlngbon, VA 22206
Asphalt Roofing Manvfschurere Associabion « 6288 Monbrose RA., Rockville, MD 20852
Assacisbed Gefiersl Conbractors of America, Ino. « 1957 E 66 NW, Washingbon, DC 2000¢
Batelle Memormal Instibube o 50u King Ave., Columbys, JH 43201
Brick Instibube of Amemca » 1480 Commerce Park Dr., Reston, VA 2209
Buiiding officisle and Code Adeinistrators inbernavional Ihc. « 4051 Floss moor Rd., Goumbry Club Hills, L 60477
Building Research adyieory Board « 2101 Consbibobion Ave., Washwgten, PC ZoAlp
califorma Redwosa Association o 405 Enfrente Dr, Novsbo, CA 94949
Carpet and Rua Inabibvbe » 310 Holiday Dr., Dslbon, GA 50720
Cast lron Soil Vipe Insbisvbe « 5950 shallowford R, Chattanseqs, TN %7421
Cedar ohiske and Glungle Bureav » BB 1iGth Ave, NE, Bellevve, WA 09004
Concrete Kgm%&rcm@ steel Inebibube « 33 N. Flom Grove R4., schaumburg, L Goi72
Conetroction Gpeciticstions Instibvbe « 6ol Madieon 51, Alexandrma, VA 22314
Copper Vevelopment Association, Inc. « 406 Lexingbon Ave., New York, NY 10017
Covnetl of American Bulding oFficiale « 2233 Wisconsint Ave, Nw, Washington, 00 20007
Door and Hardware |nstibube « 7711 214 springhovse Rd,, Melean, VA 22102
Ductile (ron Pipe Kesearch Associabion + 24% Riverchase Yarkway E., Birmingham, AL 5244
Elscbridication Commetl « 1111 108k &b, NW, Washinaton, DC 200%6
Expanded Ghale, Clay and clate netibube o GUY Monbrose Rd., Rocknlle, MP 20952
Facing Tile Inetibute » box 8pp0, Canbon, oH 44711
Fing Hardwoods- American Walnvb Asssciation « 5005 W, Raymond 6., Indiznapehs, IN 46241
Flat &lase Marketing Acsociation + 3310 Harreon, Tepeks, Kb 6661t
Forest Produste Laloratory o s, Vepb. of Agriovibure, F.0. Box 6150, Madison, Wl 53705
Gypsum Asopeiation = 1603 Orringben Ave. Evanebon, L 020
Hardwood Manvfacturers Association « 78% Airways Blvd.,, Memphis, TN 38i32
hardwood Plywsod Marvfacburers Associabion « 1926 Michael Faraday Dr., Reston, VA 22000
Home Venbilating Insbitvbe o 30 W. Umversiby Pr., Ariington Hbto., 1L Goook
T Research nstibube o 10 W, 3640.5Y,, Chicaqe, i G006
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Hivminabing Endinserin Gocrety of Norbh America ¢+ 346 B, 474k 55, New York, NY 10047
indiana Limestone Insbibvke of Amercs,ine. o Suibe 400, Shone Ciby Bank Bldg., Bedford, N 474121
(nbornabionsl Conference of Bulding 0fficiale o 5560 5. Workmarn il Rd., whibbier, CA 2060
Mayle Flooring Manufscturers Associstion o G0 Revere Dr., Nordhbrok, L 6o0¢l

Marbio instibvbe o Amarica o 350% Y352 b, Farmmgbon, M1 40024

Mobal Labh /Gbsel Framing osociabion o 600 9. Federsl 6., Chicago, I GUG0G

Vinewsl Insulabion Manvfdchurers Agnoiiabion » 1420 Kind 56, Alexandria, VA 22314
UAHB Research Frundabion, inc. o F.o.Box 1627, Rockyille, MO 20860

Nabional Bureav of sbandarde o Cenbar for ulding Technology, Waskngton, PO 10224
Nabionsl Concrebs Masonry Association « 2301 Horse Pen 4., Herndan, VA 22070

National Elecbrical Manvfackurers Asaociation o 2100 L gt N, Washingben, 00 200%7
National Fire Probeckion Assaciabion o 1B00 M &6.NW, Waehmaton, 70 20036

Nabional Foreob Prodvete Asgociabion o 1250 Conneckicvb Ave, NW, Washinason, U0 20006
Nabionsl Hardwood Lumber Association e L0, box 24518, Meiphis, TN 99194

Nabiual Kibchen Cavmeb Associabion « F0.Box 6830, Falls Church, VA 22046

Natinsl osk Flooring Manvfackurers Agvocisbion ¢ Fo. Box 3009, Wemyhg, ™N 2817%
Nabional Painb and Coabings Associstion o 1500 Riode island Ave, Nw, Washmabon, UC 20005
Nabwnal Parkiclelosrd Assosation o 19020 fremisre Lh., @aibherabury, MP 20872
Nabional Precast Concrete Assscisbion o B15 €. bAbh 50, Indignapolis, N 46220
\gbimal Reszarch Comell of Canada o otbawa, Can243, KIA ORG '
Nobionsl GaFeby Covncil o 444 N Mishigsn Ave,, Chieaqs, b 60611

Nabional Gocioby o Professions Engmesrs o 1420 King 4%, Alexandria, VA 72314
Nabionst Terrszzo snd Mosslc Asseciation « 3166 Veo Flames Ave., Ves Plames, IL (ool ®
Nabionsl Wood Window and Voor Agescistion o 1400 B, Tovhy Ave., D26 Plaites, L G001®
Northeasbern Lumber Manufacburers Aesosiablon e 4 Fundy Ka), Falmovkh, ME 04105
Perlibe inobibvbe, Inc, o 400 5 Federsl &b, Chicago, iL GOL0G

Plastic Pipe Instibube o 965 Lexingbon Ave., New York, NY 10017

Plywoed Fescareh Erundation o Po. Box 1700, Tacoma, WA 394!l

Porcelain Enamel Inahibute o 110y Connechiowk Ave. NW, Washington, 00 200%0

Dprbiand comenb Aseoeiabion » 5420 Old orshard K., skokie, I 60076

Beelignb Flaer coverms instibube ¢ 966 Hung&rﬁ;rﬁ pr., Bockville, MP 2990%

Sosiety of American Redistored Arciibests « 1045 6. Wighland Ave,, Lom bard, Ib o142
Gocieky of American Wood Preververs, Ino. « 7237 Lee Hwy., Falle Church, VA 12042
Gocieby of Plaatics indvstries, Ino. ¢ 1276 K &, NW, Washington, PG 10005

Govthern Building Code Congress inbornational o 900 Monbolsir Rd., Birminghan, AL 35212
Govbhern Cyprest Manvfacturers Asoociabion s 1931 Airways Blvd, Memphis, TN 26132
Gevbhern Fovest Produete Associabion o F.0.Box 52469, New grleans, LA TOIBL

shantord Besesveh Instibube o 3%3 Ravenewsod Ave., Menlo Park, CA 24025

Shesl Peck inssibube o F0.Box 3912, 54, Lovis, MO 3122

sheel Door insbibube o 14600 Vetros Ave., Glevelznd, ov 44107

sheel Jost netitute o 1206 4pbh Ave N, Myrble Beach, 20 29477

Ghoel Manvfachurers Asaocisbion o BI% Lonnscticet Ave. NW, Washington, 70 20094
Gheel Window Instibube o 1290 Keibh Bldg, Cloveland, o 44115

Ghucco ManvFachurers Associablon o 14006 Verbira BlYd., sherman JaKs, LA D141%
Superinbendent of Dosuments o U5, government frinking e, Washington, 90 20402
Tie Cavnell oF Amemca o 7.0 Box 326, Princebon, NJ 0BBAZ

Underweibers’ Lavorsbaries, no. s 398 Phingsten B4, Norbhbrook, L 60062

Urban Land Instibube o (080 Vermaonb Aves NW, Washingbon, D 20005

0.6 Daph. oF Housing 30d Urvan Development o 451 deventh sb SW, Washinaton, e 141l
U5, Lesque of 2avings inshitutions ¢ 1709 New York Ave Nw, Waslhugton, 00 20006
varmculibe Aesocidbion o 600 5. Federsl 9%, Chicaas, L 60605

western Red Cedar Lumper Asoomstion © 1500 Yeon Blad., Partland, OR 47104

Westorn Wad Prodvcts Associabion e 1500 Yeon Bldg., Portland, 0R 27104

Ve Lomborcement insbibube o B3iG-A Greenskors Dr., Mclean, vA 22102
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