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PREFACE

The CEB/FIP Model Code for Concrete Structures was published in 1978
following approval by the Euro-International Committee for Concrete
(CEB) at its 19th Plenary Session in Granada in September 1977—the
publication was associated with the 8th Congress of the International
Federation for Prestressing (FIP) in London in May 1978.

Since that time, the Model Code has had a considerable impact on the
National Codes in many countries and, more particularly, on the har-
monization of the codification process, as exemplified by the activities of
the Commission of the European Communities (CEC), the Eastern Coun-
tries, the Nordic Building Regulations Committee (NKB) and members of
the European Free Trade Association (EFTA). Indeed Eurocode 2 ‘Design
of Concrete Structures, Part 1: General Rules and Rules for Buildings’ used
as its basic reference document the Model Code of 1978; this Eurocode was
produced under the auspices of the CEC and EFTA members through the
Comité Européen de Normalisation (CEN). The CEB activities in its
Commissions also contributed to this work.

Naturally the work of the CEB, in synthesizing research findings and
technical information with a view to translating them into practice, has
continued and, at a certain stage, it became apparent that a revision of the
Model Code could, with advantage, be undertaken. Thus the target of
establishing the first complete draft of the Model Code 1990 was set and the
CEB, together with FIP, worked towards that goal. A Committee for the
Model Code (CMC) was set up under the Chairmanship of Professor T.P.
Tassios, having an Editorial Board of E. Skettrup, U. Litzner, M. Miehl-
bradt, J. Perchat, and E. Siviero and with a supporting secretariat, origin-
ally in Athens and then in Copenhagen. Membership of the CMC com-
prised the Chairmen of the various Permanent Commissions and certain
General Task Groups of CEB, designated Chairmen of FIP Committees
and a number of invited experts.

The first complete draft of the Model Code 1990 was presented for
consideration during the 11th Congress of the FIP in Hamburg in June
1990 and for consideration and approval at the 27th Plenary Session of the
CEB in Paris in September 1990. Subsequently, the Committee for the
Model Code reviewed all the comments received and, acting on the basis of
the Technical Resolutions of the 27th Plenary Session, has produced this
definitive version of Model Code 1990 for ratification during the 28th
Plenary Session of CEB in Vienna in September 1991.

The Model Code 1990, in its drafting, has already influenced the codifica-
tion work going on concurrently in the National and International fields
—a natural effect of the inherent dissemination process occurring within
and between international and professional scientific Assocations-—and
will certainly influence the future codification process, which is a common
aim of the CEB and FIP.

On behalf of our two Associations we must thank all those concerned
with this work for their sustained efforts to bring the Model Code 1990 to
a successful conclusion. These thanks go particularly to those who bore the
main burden of the work-—the Chairmen and Editorial Board of the CMC:
their enthusiasm for, and dedication to, the task were notable.

Finally, both CEB and FIP commend the Model Code 1990 for study and
use to all those concerned with, and about, the design and construction of
concrete structures which are appropriate to our time and effective, efficient
and economic in performance and use,

Roy E. Rowe, President of CEB
Rene Walther, President of FIP
June 199]



INTRODUCTION

Nature of the Model Code

This document synthesizes scientific and technical developments over the
past decade in the safety, analysis and design of concrete structures. It is
intended to serve as a basis for the design of buildings and civil engineering
works in structural concrete using normal-weight aggregates. Some of the
detailed provisions given are only applicable under specified conditions.
This Model Code does not attempt to cover particular types of civil
engineering works (bridges, reservoirs, off-shore structures) nor does
it include provisions against certain actions (seismic, impact or fire),
these subjects being treated elsewhere in specific CEB Bulletins and FIP
Publications.

By virtue of its international character, this document is more general
than most national Codes and, since it is also a Model Code, it provides
more detail to aid the drafters of those national Codes in their task of
simplifying within their known constraints.

Nevertheless, it is meant to be operational with or without such further
simplifications. In this regard the following breakdown of its content will
be useful.

— Chapters 1-3 contain basic information serving both as a founda-
tion for the subsequent chapters and as a source of data generally
applicable in fields not directly covered by the Model Code. They
thus provide an essential data bank for the designer and a basis for
further development.

— Chapters 4-10 form the main operational part including specific
provisions for the design of concrete structures.

— Chapters 11-14 relate primarily to the construction phase
although additional sections on the design of precast structures
are also included here.

——~ The appendices are technical sections associated with the applica-
tion of this Model Code or for general use.

While this Model Code may be used as a basis for future harmonization of
regulatory documents, some of its more innovative contents may, after further
calibration, need additional elaboration and this activity will be continuing
within CEB, with the outcome being appropriately published.
It is to be noted that the treatment of plain concrete is not fully given.
The format of the Model Code follows the CEB-FIP tradition.

— On the right-hand side, the text—the main provisions are presented
in the logical sequence of topics. Structural requirements are
stated followed by the relevant design criteria, i.e. appropriate
engineering models and/or design rules; their application is
intended to achieve the satisfaction of the relevant structural
requirement. However, the fulfilment of the requirement may
alternatively be achieved by means of models other than those
given in the Code, provided that the designer is satisfied that
adequate substantiating and well founded evidence exists for them
in the international literature.

— On the left-hand side, the comments—explanations of provisions,
particular sketches, alternative simplified rules, indicative numeri-
cal values, short justifications of options on the right-hand side,
cross references to clauses of this Code or other relevant
documents.

In this connection the Model Code makes use of the following
reference documents:

! : :




CEB-Bulletin d'Information 124/{25 (1978): International
System of Unified Standard Codes of Practice in Structures,
Volume [: Common Unified Rules for Different Types of
Construction and Materials (Joint Committee on Structural
Safety-JCSS)

CEB-Bulletin d'Information 191 (1988): General Principles
on Reliability for Structures - A commentary on ISO 2394
—approved by the Plenum of the Joint Committee on Struc-
tural Safety.

For the application of this Model Code it is assumed that an adequately
high quality assurance level is maintained over the design and construction
process; thus:

— design is carried out by appropriately qualified and experienced
personnel; depending on the importance and complexity of the
structure being designed, additional qualifications andfor design
checks may be needed;

- construction materials and components are produced and used as
specified in the standards and recommendations;

— construction is carried out by appropriately qualified and experi-
enced personnel; depending on the importance and complexity of
the structure, the Quality Management System will define required
skills and experience of staff, supervision procedures etc;

— the structure, during its intended life, is used as foreseen in the
design documents and it is appropriately maintained.

Background

The synthesis of experience and research output and its translation into
practical documents for design has been the vocation of the CEB since its
establishment; the long tradition of publication of such guidance (Bulletins,
Guides, Manuals) periodically culminated in the production of Code-like
Recommendations, 1964 and 1970, and, particularly, with the CEB-FIP
Model Code 1978.

The impact of MC 78 was very considerable including its direct applica-
tion, in one form or other, in some twenty-five national and regional Codes.
Since 1978, the Model Code has aided the harmonization of the codifica-
tion process as exemplified by the activities of the Commission of the
European Communities (CEC), the Eastern Countries, the Nordic Building
Regulations Committee (NKB) and members of the European Free Trade
Association (EFTA). Indeed Eurocode 2 ‘Design of Concrete Structures,
Part 1: General Rules and Rules for Buildings’ used as its basic reference
document the Model Code 1978.

With further developments in the understanding of the performance of
concrete and the means of improving analytical and design techniques to
reflect that understanding, the continuing work of CEB led naturally to the
need to consider revising the existing Model Code. The procedure to be
adopted was defined after much preliminary work, and following debates
in the CEB Administrative Council and Plenary Sessions, which culminated
in the setting up of a ‘Committee for the Model Code 1990°, with a remit
and time scale, under the Chairmanship of Professor T.P. Tassios. This was
in May 1987 with the Committee constituted as follows:

J. Appleton, T. Balogh, J. Calavera, J. Eibl, M. Fardis, H. Hilsdorf,
M. Kavyrchine, G. Kénig, F. Levi, U. Litzner, G, Macehi,
H. Mathieu, M. Michlbradt, H.R. Miiller, J. Perchat, U. Quast,
P. Regan, S. Rostam, E. Siviero, E. Skettrup, G. Somerville,
G. Thielen, B. Westerberg, M. Wicke, Ex officio members: R.E. Rowe,
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Y. Saillard, R. Molzahn (until October 1989), R. Tewes (since
November 1989).

Experts invited by the Council who participated were

M.A. Chiorino, R. Eligehausen, R. Favre, E. Grasser, P. Matt,
M. Menegotto, J. Schlaich, J. Walraven, E. Wolfel.

The work of CMC 90 and its Editorial Board led to the first complete
draft of MC 90 (CEB-Bulletins d’Information 195 and 196), which was
circulated for comments by the National Delegations and individual
members of the CEB. These comments were compiled and, together with
the initial reactions of the CMC to them, appeared in Bulletin 198, as an
Addendum to the First Draft. All of this material was discussed at the 27th
Plenary Session in Paris in 1990.

The Plenary Session approved the Model Code subject to certain agreed
modifications and instructed the CMC to finalize the document under the
authority of the Administrative Council. All the comments have been
carefully considered by the CMC, at its meetings and those of its Editorial
Board, and the final text has been achieved on a consensus basis within the
Committee.

Thus, after five years of continuous effort, the final version of CEB-FIP
Model Code 1990 was published in Bulletins 203, 204 and 205 for ratifica-
tion at the 28th Plenary Session in Vienna, September 1991.

It is worth noting that with the publication of both Eurocode 2 and the
Model Code 1990 at about the same time, the latter will be of special
interest and value in commenting on the use of the former during the trial
period. :

Main innovative aspects
Broader field of application. The CEB-FIP MC 90 has certain characteristics.

a) Inits concept and generality, it covers different types of structure
as well as buildings. The general content of its chapters has a more
fundamental character and is performance orientated.

b) The fundamental character of the contents covers _

i) the description of the mechanical behaviour of reinforced
concrete, the materials and their composite behaviour;

i) acoherent framework for the subsequent chapters with appro-
priate simplifications of the basic models;

and enables designers of exceptional structures, or coping with
design situations not covered by this Code, to apply these basic
models with confidence but, obviously, with appropriate judge-
ment.

Hence, MC 90 is intended to be operational for normal design situations
and structures.

Extensive presentation of properties of concrete. A comprehensive and
detailed compilation of the mechanical and other properties of concrete is
given. This provides a scientifically sound data base, directly applicable in
modern designs, and of general validity.

Generalized behaviour models of reinforced concrete. A series of fun-
damental behaviour models is included in the Code, as a basis for the
dimensioning criteria used in subsequent chapters where, when necessary,
further simplifications and adaptations are made.

Broader structural analysis provisions. All types of structural analysis are
foreseen. Emphasis is, however, given to linear and non-linear analysis,
Additional information is included on the analysis of two-dimensional
elements.
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Continuity and consistency of models Sor dimensioning. While the resis-
tance model for axial action effects remains practically the same as in MC
78, a clearly more rational approach is adopted for dimensioning.

Instead of critical ‘cross-sections’ and separate verifications for axial
(M, N) and shear (V, T) action effects, the concept of critical regions Is
introduced and their global resistance (against M, N, and V, T) is sought.
To this end, continuous fields of compressive and tensile forces are con-
sidered; their direct effects on the extreme chords and the web of the
building elements are examined. Thus shear resistance modelling becomes
more rational, and the M, N or M/V and T ‘interactions’ have a better
treatment.

‘Discontinuity’ critical regions or entire two-dimensional structural
elements (plates), where plane sections do not remain plane, are treated in
a rational way.

On buckling, several modifications and improvements are introduced
such as the 10% criterion, the slenderness bounds, the definition of eccen-
tricity, the simplified calculation of second order effects, and the lateral
buckling of beams.

Computational verification against Jatigue. Several possible levels of the
treatment of the ULS of fatigue are included.

Improvements in Serviceability Limit States verifications. Crack-width
control remains as a criterion. In general, crack width limitation is achieved
by appropriate detailing based upon stress control. Calculations are only
required for special conditions of sensitive steels and corrosive environ-
ments; improved modelling is used for this purpose and extended to pre-
stressed concrete. Control of deflections is achieved using methods consis-
tent with the application of the basic model of previous chapters. However,
simplified rules are given for most practical cases.

Broader handling of prestressed concrete. Compared with Model Code
1978, the present Code contains more information on prestressed concrete
and presented in a more systematic way.

Design for durability. A separate chapter is given on the design of durable
concrete structures, reflecting the very considerable emphasis that must be
placed on this aspect by designers and, indeed, all those associated with the
creation and use of structures. _ '

Design of precast structures. Extensive provisions, both conceptual and
computational, for the design of precast structures are given together with
certain construction requirements.

Construction aspects. There is a systematic consideration of the construc-
tion stage and its interaction with the design stage. More detailed recom-
mendations on the execution of concrete works are now included.

Design by testing. Special attention has been given to this aspect of design
and operational provisions are included in an appendix.

Position of the Model Code
The position of the Model Code in the broad spectrum of national and
international regulatory documents should be clearly understood.

It is a developing ‘model’ intended for the widest possible use in the
design and construction of concrete structures directly by designers for
individual structures or, more often, as a guide to those responsible
for drafting the various national and international Codes. As such, it goes
into considerable detail, addresses a wider audience with many different
traditions and technical practices and thus, necessarily, adopts a more
theoretical approach to achieve the optimum clarity for ease of under-
standing. Also, to this end, it offers a detailed Commentary and several
Appendices.

e e i, W
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Thus MC 90 should provide a sound background, or source document,
with which to refine, improve and, possibly, extend the existing national
and international documents.

Future action

Following the practice adopted with MC 78, it is intended to carry out a
series of trial calculations for a limited range of structures to show applica-
tions of the Model Code; these should be of particular value in comparison
with the results obtained using other documents. Equally, in time, Manuals
and Bulletins on specific aspects will be produced since the vocation of the
CEB leads naturally to these.

R.E. Rowe, President of CEB
T.P. Tassios, Chairman of CMC 90
June 1991
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CONTRIBUTORS

The various technical committees of CEB and FIP have contributed over
the years to the input to the Model Code. A complete list of those who
contributed in the various Commissions and Task Groups was given in
CEB-News 81. The constitution of Commissions and Task Groups having
a direct input from 1987 to the time of the production of MC 90 was as
follows -

MODEL CODE EDITORIAL BOARD (MCEB)

Chairman: T.P. Tassios

Members: U. Litzner, M. Miehlbradt, R. Molzahn (until October 1989),
J. Perchat, E. Siviero, E. Skettrup, R. Tewes (since November 1989).

COMMITTEE FOR THE MODEL CODE 90 (CMC)

Chairman: T.P. Tassios

Members and invited experts: . Appleton, T. Balogh, J. Calavera, M.A.
Chiorino, J. Eibl, R. Eligehausen, M. Fardis, R. Favre, E. Grasser,
H. Hilsdorf, M. Kavyrchine, G. Kénig, F. Levi, U. Litzner, G. Macchi,
H. Mathieu, P. Matt, M. Menegotto, M. Miehlbradt, H.R. Miiller,
J. Perchat, U. Quast, P. Regan, S. Rostam, J. Schlaich, E. Siviero,
E. Skettrup, G. Somerville, G. Thielen, J. Walraven, B. Westerberg,
M. Wicke, E. Wolfel. Ex officio members: R.E. Rowe, Y. Saillard,
R. Molzahn (until October 1989), R. Tewes (since November 1989).

Special acknowledgement is due to the collaborators of the Technical
Secretariats of Model Code 90:

in Athens: : M. Chronopoulos, K. Trezos, S. Tsoukantas,
E. Vintzeleou
and in Copenhagen: S. Pedersen, E. Skettrup

CEB Commissions and Related Task Groups

Commission I: RELIABILITY AND QUALITY ASSURANCE
Reporter: H. Mathieu, Co-reporters: L. Ostlund (until 1989), G. Kénig
Members: J. Anton Corrales, W. Cranston, A. Giuffre, G. Kdnig,
B. Lewicki, T. Monnier, J. Nieisen, R. Rackwitz, R. Suter

Associate Members: R. Baus, W, Bosshard, F.L.B. Carneiro, S. Chatterjee,
D. Dekanovic, J. Ferry Borges, G. Grattesat, M. Kersken-Bradley,
M. Leporati, A.G. Meseguer, J.F.A. Moore, Y. Ozaka, K. Szalai,
M. Tichy, E. Thorenfeldt, B. Pilon

TG 1{3: Quality Assurance for Building. A. van den Beukel, H. Blaut, J M
Bueno, J. Buchanan, N. Marsellos, M, Matousek, A.G. Meseguer
(Reporter), W . H.A. Weiss :

Commission II: STRUCTURAL ANALYSIS

Reporter: G. Macchi, Co-reporter: J. Eibl

Members: J.P. Boutin, E. Cansado de Carvalho, V. Cervenka, G. Creazza,
H.B. Gould, V. Kalevras, P. Lenkei, A. Mari, M. Miehlbradt, T. Monnier,
A. Recuero, S. Sgrensen

Associate Members: M. Acic, J. Appleton, A. Cauvin, M.A. Chiorino, M.Z,
Cohn, J.L. Costaz, H. Duddeck, R. Eligehausen, H. Falkner, J.P. Guitiet-
rez, S. Krylov, W. Kuczynski, G. Mehlhorn, P. Regan, K. Schifer, M. Vaz
de Silva
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Commission [II: BUCKLING AND INSTABILITY

Reporter: U. Quast, Co-reporter: F. Moran

Members: K. Aas-Jakobsen, W. Cranston, F. Mola, U. Litzner, E. Sket-
trup, E.A. Tchistiakov, M. Virlogeux

Associate A :mbers: G. Creazza, H. Corres, E. Dulacska, B Foure, J.G.
MacGregor, S.I.. Groot, K. Kordina, W Kukuiski, M. Menegotto,
Z. Prascevic, K.S. Virdi

Commission IV: MEMBER DESIGN

Reporter. P. Regan, Co-reporter: E. Grasser

Members: 1. Bobrowski, M.W. Braestrup, Y. Goushcha, G. Mancini,
P. Marti, J. Mathivat, W. Moosecker, K. Reineck, P. Ritz, F.J. Rui
Wamba, M. Teutsch, J.C. Walraven

Associate Members: R. Chaussin, M.P. Collins, H. Corres, K. Dabrowski,
P. Gambarova, F.K. Garas, R. de Keyser, J. Korda, L. Lima, Z. Maric,
F. Motta, J. Niwa, A. Plakas, J. Prochazka, A. Sarja, H. Seiler, L. Shehata,
R. Skrucany, P. Spyropoulos, 1. Tertea

TG IV}1: Shear in Prestressed Concrete Members. P, Gergely, R. De
Keyser, J. Mathivat, W. Moosecker, J. Niwa, K.H. Reineck, J.C. Walraven
(Reporier), F. Watanabe

TG IV|3: Punching. J. Bobrowski, M.W. Braestrup, W. Dilger, S. Kin-
nunen, E. Lima, G. Madaras, A. Muttom D. Nélting, P. Regan (Reporter)
K.H. Reineck, H. Seiler

Commission V: SERVICEABILITY )

Reporter: M. Wicke, Co-reporter: A. Holmberg

Members: A.W. Beeby, R. Favre, A. Kudzis, P. Marro, D. van Nieuwen-
burg, P. SchieBl, W.B. Wilson, P. Xercavins

Associate Members: T. Brondum-Nielsen, E. Cosenza, G. Deak, M. Drago-
savic, H. Falkner, F. K. Garas, A. Giovambattista, E. Giuriani, R. Green,
J. Hajek, M. Ivkovic, G. K6nig, M. Koprna, V. Monteiro, Z. Perisic, F.S.
Rostasy, R. Skrucany, H.T. Solanki, J.A. Torroja, E. Wélfel, P. Yan-
nopoulos

TG V/5: Minimum Reinforcement. A.W. Beeby (Reporter), A. Holmberg,
J.P. Jaccoud, P. Marro, Z. Perisic, P. SchieBl

TG V{6: Tension Stiffening. R. Favre, G. Fritsche, E. Giuriani, G. Hartl, A.
Holmberg (Reporter), M. Koprna, D. van Nieuwenburg, Z. Perisic,
M. Wicke, P. Yannopoulos

TG V[7: Deformations. A.W. Beeby, P.G. Debernardi, H. Falkner,
R. Favre (Reporter), J. Fernandez Gomez, G. Fritsche, M. Koprna,
G. Thielen

Commission VI: DETAILING

Reporter: J. Perchat, Co-reporter: G. Somerville

Members: A. Broucke, T. Hagberg, B. Chr. Jensen, A. Migliacci, G. Rehm,
F.J. Rui-Wamba, J. Schlaich, R. Tepfers, J. Zielinski

Associate Members: V. Acanski, B.K. Bardhan Roy, J. Bradac, E. Giuriani,
G. Gross, H. Heimerdinger, A Holmberg, S. Jasman, J. Mathivat,
C. Modena, S. Morita, K. Otsuka, J. Rodriguez, R. Tewes, G. Toniolo,
V. Urban, D. Weischede, R. Whittle, A. Windisch, L. Zikeev

TG Vill: Anchorage Zones. G. Balazs, J. Cairns, R. Eligehausen,
P. Gergely, E. Giuriani, J.O. Jirsa, P. Gambarova, A. Skudra, S. Stockl,
G. Tassi, R. Tepfers (Reporter), J.A. den Uijl, V. Urban, E. Vintzeléou,
A. Windisch, J.L. Zielinski

.
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Commission VII: REINFORCEMENT: TECHNOLOGY AND
QUALITY CONTROL

Reporter: J. Calavera, Co-reporter: G. Rehm

Members: K. Bay, L. Bodo, B. Creton, A. Delibes, A. Ghio, R.I. Lancaster,
B. Térnwall

Associate- Members: R. Eligehausen, J.D. Holst, D. Jungwirth, E.J. van
Koot, G. Kulessa, I. Podhorski, D. Russwurm, A. Zingali

TG VIlj5: Ductility Requirements for Reinforcing Steel. R. Eligehausen
(Reporter), F.B.J. Gijsbers, T. Hagberg, F. Herkommer, J.D. Holst,
L. Leon G. Macchi, K. Schifer, G. Thielen

1G VI[6: Recommendations for Mechanical Splices. L. Bodo, G.M.
Bowmer, A. Delibes (Reporter), R.I. Lancaster, H. Martin, H. Ortega,
V. Rios, J.B. Ripoll, R. Tepfers

TG VII|7: Spacers and Covers of Reinforcement. A. Holmberg, J.D. Holst,
R.I. Lancaster (Reporter), D. Jungwirth

Commission VIII: CONCRETE: TECHNOLOGY AND QUALITY
CONTROL

Reporter: H.K. Hilsdorf, Co-reporter: H. Lambotte

Members: A. Delibes, P. Dutron, O.E. Gjerv, L. Goffi, B.G. Hellers,
V. Hermann, Z. Kormos, K. Newman, P. Nischer, S. Rostam, A. Short,
D.C. Spooner, J. Trinh, V. Volta, J. Znidaric

Associate Members: G. Tognon, M. Valente

CEB General Task Groups

GTG 9: Evaluation of Time-Dependent Behaviour of Concrete. P. Acker,
M.A. Chiorino, H. Hilsdorf (Reporter), J.M. Illston, D. Jungwirth,
P. Lenkei, H.S. Miiller, L.F. Nielsen, C.D. Pomeroy, H. Trost

GIG 13: Design Value Format. M. Diamantidis, M. Kersken-Bradley,
G. Konig (Reporter), H. Madsen, L. Ostlund, P.E. Pinto, R. Rackwitz,
J. Schneider, K. Skov, V. Solana, G. Thielen

GTG 14: Concrete Structures under Impact and Impulsive Loading. W.
Ammann, P. Barr, C. Berriaud, J. Bobrowski, K. Brandes, D. Chauvel,
J. Eibl (Reporter), F.K. Garas, 1. Holand, S.H. Perry, H.W. Reinhardt,
M. Romano, E. Riidiger, G. Spaethe, G. Thielen

GTG I5: Fatigue of Concrete Structures. J.AW. Cornelissen, R.P. Frey,
K. Gylltoft, G. Kénig, J.M. Lovegrove, D.G. Owen, A. Pitonak, J. Sharp,
H. Stemland, R. Sturm, R. Tepfers, G. Thielen, G.P. Tilly (Reporter)

GTG 16: Structure and Development of Future Technical Guidance
Documents. J. Ferry-Borges, F. Levi, H.U. Litzner, P. Liichinger, H.
Mathieu, T. Monnier, H. Motteu, J.F.A. Moore, L. Ostlund, J. Perchat,
P.E. Pinto, P. Spehl, G. Thielen (Reporter)

GTG 17: Design of Prestressed Structures. P. Acker, J.J. Arenas, T. Balogh,
B.K. Bardhan Roy, L. Bodo, T. Brendum-Nielsen, J.J. Eberwijn, C.
Freyermuth, M. Kavyrchine (Reporter), M. Lorrain, G. Mancini, M.
Miehlbradt, P. Ritz, E. Segre, L. Taerwe, J. Trinh, M. Virlogeux, E. Walfel

GTG 18: Prefabricated Structures. A. Van Acker, G.S.T. Armer, M. Cat-
ania, B. Engstrom, N.O. Karstoft, M. Kavychine, F. Krueger, B. Lewicki
(Reporter), G. Menditto, M. Menegotto (Reporter), O. Olesen, A. Pakvor,
S. Tsoukantas, A. Tydeman

GTG 19: Diagnosis and Assessment of Concrete Structures. F. Baquedano,
C. Bois, R.D. Browne, R.E. Carrier, P. Engelke, J. Ferry-Borges, G.
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