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Preface

In 1978 the first Model Code for Concrete Structures was published. It was a product of
cooperation between CEB and FIP, two large international bodies aiming at synthesizing
research findings, defining new research directions and producing design recommendations.
The first CEB/FIP Model Code had a considerable impact on the national codes in many
countries.

The CEB/FIP Model Code 1990, which was the next in the series, was a major step forward
to international harmonization of codes. It served as a basis for the Eurocode for Concrete
Structures, which is now introduced in most European countries.

Twelve years after the appearance of MC90 it was decided to start again the preparation of a
new Model Code. The first meeting, of the MC Preparation Group was held in May 2002 in
Delft, The Netherlands. The last, and 15", meeting was in held in November 2009 in Oslo.

fib Special Activity Group 5 has tried to write a document which is future oriented, taking due
account of societal developments. This has led to a code that is basically oriented to life cycle
thinking. The content reflects this, following the sequel conceptual design, dimensioning,
construction, conservation, and even dismantlement. Reliability plays an important part:
various methods are offered to cope with this aspect. The choice depends on the case
considered. The materials concrete and steel are described according to the latest state of the
art. The design of concrete structures is described for a large number of conditions. This
includes static and various types of non-static loading, a large range of temperatures and
several environmental conditions. Design criteria are given with relation to reliability,
functionality, durability and sustainability, where the last category is in the state of
development. Moreover particular techniques are treated, like analysis of structures by
numerical analysis and design by testing. The chapter on conservation of structures gives an
insight into the degradation of concrete as a function of various types of environmental
conditions. The analysis can be carried out with various levels of sophistication. Attention is
given to non-traditional types of reinforcement as well, like steel fibres and FRP, which have
reached a status of recognition in the previous years.

The Model Code 2010 does not intend to give only operational rules, although operationality
has been an important target. The intention is as well to give backgrounds, show trends, and
point out where further research is necessary.

The draft, as it is presented here, is open to suggestions for improvement. The draft is offered
to the fib commissions, who are asked to react with regard to the available text. Here it should
be emphasized that the so-called Esquillan principle should be followed. This principle,
known from former CEB times, says that criticism is OK, as long as it is accompanied by
proposals for improvement. After having taken due notice of comments and suggestions, the
final document will be submitted to the fib General Assembly for definite approval.

The members of SAGS, the invited experts and the groups which gave essential input, like the

JCSS (Joint Committee of Structural Safety) are gratefully acknowledged for their continuous
engagement.

Joost Walraven
Convener, fib Special Activity Group 5, “New Model Code”
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Notations

Meaning of Roman capital letters

area
(void)

torsional moment of inertia

fatigue damage factor; diffusion coefficient

modulus of elasticity; earthquake action

action in general; local loading

permanent action; shear modulus

horizontal component of a force

second moment of a plane area

creep function

(permeability) coefficient

can be used for 'span; length of an element' in place of |
bending moment; coefficient of water absorption

axial force

(void)

force

variable action

strength (resisting load effect); reaction at a support; resultant
load effect (M, N, I', T); static moment of a plane area
torsional moment; temperature

(void)

shear force, volume

modulus of inertia

reaction or force in general, parallel to x-axis

reaction or force in general, parallel to y-axis

reaction or force in general, parallel to z-axis

N<KX=E<CHRNRIOPOZZIOAT"ZQHOHTOOQW»

NOTE: Roman capital letters can be used to denote types of material, e.g. C for concrete, LC for lightweight
concrete, S for steel, Z for cement.

Meaning of Roman lower case letters

deflection; distance; acceleration

width

concrete cover

effective height; diameter (see also h)

eccentricity

strength of a material

distributed permanent load; acceleration due to gravity

total height or diameter of a section; thickness

radius of gyration

number of days

all coefficients with dimension

span; length of an element

bending moment per unit length or width; mass; average value of a sample
normal (longitudinal, axial) force per unit length or width

(void)

prestressing

distributed variable load r radius

spacing; standard deviation of a sample

time; torsional moment per unit length or width; thickness of thin elements
perimeter

S"’V)Q’UOSEHW“""'B‘UQ o o6 o e
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velocity; shear force per unit length or width

width of a crack

co-ordinate; height of compression zone

co-ordinate; height of rectangular diagram co-ordinate; lever arm

KR <

Use of Greek lower case letters

alpha o angle; ratio; coefficient

beta B angle; ratio; coefficient

gamma Y safety factor; density; shear strain (angular strain)

delta o coefficient of variation; coefficient

epsilon € strain

zeta ¢ coefficient

eta n coefficient

theta 0 rotation

iota ! (void)

kappa K (to be avoided as far as possible)

lambda A slenderness ratio; coefficient

mu i relative bending moment; coefficient of friction; mean value of a whole
population

nu v relative axial force; Poisson's ratio

xi & coefficient; ratio

omicron 0 (void)

pi s (mathematical use only)

rho p geometrical percentage of reinforcement; bulk density

sigma o axial stress; standard deviation of a whole population

tau T shear stress

upsilon v (void)

phi ) creep coefficient

chi Y (to be avoided as far as possible)

psi 1 coefficient; ratio

omega ® mechanical percentage of reinforcement

Mathematical symbols and special symbols

S sum

A difference; increment (enlargement)

o diameter of a reinforcing bar or of a cable

’ (apostrophe) compression (only in a geometrical or locational sense)
e base of Naperian logarithms

exp power of the number e

s ratio of the circumference of a circle to its diameter

n number of ...

w/c water/cement ratio

* not greater than: indicates the upper bound in a formula *
* not smaller than: indicates the lower bound in a formula *
< smaller than

> greater than

*

: These symbols placed at the end of an expression indicate that where the result to which it leads is higher
(or lower) than the limit given, then the values given should be taken into account and not the result
obtained from the formula.
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General subscripts

support settlement; additional; accidental load
bond; bar; beam

concrete; compression; column

design value

elastic limit of a material

forces and other actions; beam flange; bending; friction
permanent load

horizontal; hook

initial

number of days

characteristic value

longitudinal

mean value; material; bending moment
axial force

Zero

prestressing steel

variable load

cracking

ordinary steel; snow; slab

tension;* torsion;* transverse

ultimate (limit state)

shear; vertical

wind; web; wire; wall

T TR L IRQT OSSN I ~F TN Q0 .

X linear co-ordinate

y linear co-ordinate

z linear co-ordinate

1,2,3 particular values of quantities
cc conventional asymptotic value

NOTE:  * When confusion is possible between tension and torsion, the subscripts tn (tension)
and tr (torsion) should be used.

Subscripts for actions and action effects

a(A4) support settlement; accidental action
cc creep of concrete

cd delayed elasticity of concrete

cf delayed plasticity of concrete

cs shrinkage of concrete

ep earth pressure eg(E) earthquake; seismic
ex explosion; blast

eq (E) forces and other actions

2(G) permanent load

im impact

Ip liquid pressure

m(M) bending moment

n(N) axial force

p(P) prestress

q(0) variable load

s(S) snow load

t7) torsion; temperature

w(V) shear

w(W) wind load
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Subscripts obtained by abbreviation

abs absolute

act acting

adm admissible, permissible

cal calculated, design

crit (or cr) critical

ef effective

el (ore) elastic

est estimated

exc exceptional

est external

fat fatigue

inf inferior

int internal

lat lateral

lim limit

max maximum

min minimum

nec necessary

net net

nom nominal

obs observed

pl plastic

prov (or pr) provisional (stage of construction), provided
red reduced

rel relative, relaxation rep representative req required
res resisting, resistant

ser serviceability, service sup superior
tot total

var variable

Notation list

Roman lower case letters

1/r curvature of a section of an element

1 /7 curvature due to g

1 /7(giq) curvature due to g and g

1 /ro+9y  instantaneous (initial) curvature due to g and ¢

1/ curvature of an uncracked concrete section (state I)
1/r, curvature in state I under cracking moment

1/r; curvature of a cracked concrete section (state II)

1/ry, curvature in state Il under cracking moment

1 /7 tension stiffening correction for curvature

a deflection

ac elastic deflection (calculated with rigidity E. /,)

b breadth of compression zone or flange

bred reduced breadth of web

b, smaller side dimension of a rectangular section

b, greater side dimension of a rectangular section

b, breadth of web

c concrete cover, concentration of a substance in a volume element
c column dimension parallel to the eccentricity of the load
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&)
Cmin

Cnom

d;
dmax

€0
€01
€02

€101

Joa
Je

*

Je

Jee
*

Jea

Jed
Jear
Jea
Jed fur
Jek
fck,r;f
Jek.cube
Jekfat
Jom
St
Jeu
Jeik
Sem
Jeup
Setsp
Ja
Jpoul
Fpop
Jpo.1k
Jpo.2k
Sor
Jpu
Ttk

column dimension perpendicular to the eccentricity of the load
minimum concrete cover
nominal value of concrete cover (=c¢,,;, + tolerance)

effective depth to main tension reinforcement

effective depth to compression reinforcement

maximum aggregate size

load eccentricity

first order eccentricity (= Mg,/ Nyi)

smaller value of the first order eccentricity at one end of the considered element
greater value of the first order eccentricity at one end of the considered element
total eccentricity

design value of bond stress

cylinder compressive strength of concrete

cylinder compressive strength of concrete under triaxial loading (confined strength),
reduced concrete strength due to transverse tension

cylinder compressive strength of concrete under uniaxial stress

design compressive strength of concrete under triaxial loading (confined strength),
reduced design concrete strength due to transverse tension

design value of /.

average design strength value in an uncracked compression zone
average design strength value in a cracked compression zone
design fatigue reference strength of concrete under compression
characteristic value of /.

value of £ of confined concrete

characteristic value of cube compressive strength of concrete
fatigue reference compressive strength

mean value of compressive strength f; at an age of 28 days

axial tensile strength of concrete (determined according to RILEM CPC 7)
design value of £,

characteristic value of £,

mean axial tensile strength

mean flexural tensile strength (at T =20°C)

mean splitting tensile strength

design value of strength

0,1 % proof stress of prestressing reinforcement

0,2% proof stress of prestressing reinforcement

characteristic 0,1% proof stress

characteristic 0,2% proof stress

tensile strength of prestressing reinforcement

design tensile strength of prestressing reinforcement

characteristic tensile strength of prestressing reinforcement
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oy
Ind
fpyk
Jr
S
Ju
S
Jre
Jrea
Jra
S
8d

nRi

nsi

X1V

tension yield stress of prestressing reinforcement

design value of tension yield stress of prestressing reinforcement
characteristic value of tension yield stress of prestressing reinforcement
relative (or projected) rib area

tensile strength of non- prestressing reinforcement

characteristic value of tensile strength of non- prestressing reinforcement
tension yield stress of non- prestressing reinforcement

strength of steel in compression

design strength of steel in compression

design value of tension yield stress of non- prestressing reinforcement
characteristic value of tension yield stress of non- prestressing reinforcement
design value of distributed permanent load

overall depth of member, total height; notional size of a member (2 A./u; u: perimeter
in contact with the atmosphere)

depth of beam

depth of flange

height of water column

radius of gyration

design span, effective span, length of an element, thickness of a penetrated section
measured elongation between two measuring points

design lap length, effective length (of columns); distance between measuring points
basic anchorage length

basic anchorage length of pretensioned reinforcement

design anchorage length of pretensioned reinforcement

transmission length of pretensioned reinforcement

minimum anchorage length

design anchorage length

characteristic length (fracture parameter)

development length for prestressing reinforcement

plastic length (region in which tensile strain is larger than yield strain)

residual elongation after unloading

length over which the slip between prestressing steel and concrete occurs

length over which the slip between steel and concrete occurs

transmission length

moment per unit width (out-of-plane loading); mass of substance flowing: degree
of hydration

number of bars, number of load cycles; force per unit width (in-plane-loading)
number of cycles leading to failure at stress levels S; ui» and S; yqx, respectively

number of cycles applied at constant minimum and maximum stress levels S;
and S; .., respectively

local gas pressure
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qa

Smax
S,

Srm

We

Wiim

distributed variable load
design value of distributed variable load
radius

slip (relative displacement of steel and concrete cross-sections), shear slip (at
interfaces); spacing of bars

maximum bar spacing

distance between cracks; radial spacing of layers of shear reinforcement
mean spacing between cracks

time, age, duration; thickness of thin elements

age at loading

concrete age at the beginning of shrinkage or swelling
effective concrete age

length of a perimeter; component of displacement of a point
length of the periphery of the column or load

length of the control perimeter for punching

length of the perimeter of 4.,

length of the control perimeter for punching outside a slab zone with shear
reinforcement

shear force per unit width (out-of-plane loading), component of displacement of a
point

crack width; component of displacement of a point
crack width for ¢.,= 0

calculated characteristic crack width

nominal limit value of crack width

depth of compression zone, distance

internal lever arm

Greek lower case letters

a

Qe
Oe,p
e, sec
asrt
ar

B
Be(t.t)
Y

Ve

Ve fat
YF

VG

Yo

Vs

coefficient, reduction factor

modular ratio (£, / E.)

modular ratio (£, / E.)

secant modular ratio (Ej sec / Ec sec)

coefficient of thermal expansion for steel

coefficient of thermal expansion in general

coefficient characterizing the bond quality of reinforcing bars

coefficient to describe the development of creep with time after loading
safety factor

partial safety factor for concrete material properties

partial safety factor for concrete material properties under fatigue loading
partial safety factor for actions

partial safety factor for permanent actions

partial safety factor for variable actions

partial safety factor for the material properties of reinforcement and prestressing steel
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Vs fat

Oy

Ee

e

Eem

&co
Ece(t)
&i(ty)
Een(t)
Ees(, 1)
Eeolt)
Eet
er(t,T)

Esm
Ag,,
Esrl
Esr2

EsT

Agy
gu
Euk
Eyd

Ve
Vs
Vsd

Ps.ef

Pt
Pw

XVi

partial safety factor for the material properties of reinforcement and prestressing steel
under fatigue loading

node displacement

strain

concrete compression strain

concrete compression strain under triaxial stress

average concrete strain within /; .,

concrete strain at peak stress m compression

concrete creep strain at concrete age ¢ > fo

stress dependent initial strain at the time of stress application

total stress independent strain at a concrete age ¢ (= &q5(t) + &.r(t,T) )
total shrinkage or swelling strain at concrete age t (t in days)

total stress dependent strain at a concrete age ¢ (= €i(to) + €cc(t) )
concrete tensile strain

thermal strain at a concrete age ¢

ultimate strain of concrete in compression

strain of prestressed reinforcement corresponding to Py

total elongation of prestressing reinforcement at maximum load
strain at the onset of cracking

steel strain

steel strain in uncracked concrete

steel strain in the crack

mean steel strain

increase of steel strain in cracking state

steel strain at the point of zero slip under cracking forces

steel strain in the crack under cracking forces (o, reaching f.,,)
thermal strain of steel

strain of non-prestressing reinforcement at maximum load

increase of strain by the effect of tension stiffening

total elongation of reinforcing steel at maximum load
characteristic total elongation of reinforcing steel at maximum load
design yield strain of non - prestressing reinforcement (= f,4 / E;)
transverse contraction

ratio of bond strength of prestressing steel and high-bond reinforcing steel
viscosity of gas

angle between web compression and the axis of a member; rotation
angle between inclined compression in a flange and the axis of the member
slenderness ratio (= /y / i)

coefficient of friction, relative bending moment

relative axial force

Poisson's ratio of concrete

Poisson's ratio of steel

relative design axial force (= Nsg/ Ac.fea)

ratio of (longitudinal) tension reinforcement (= A,/bd)

effective reinforcement ratio (= 4y/4. )

relaxation after t hours

ratio of web reinforcement (= A4;,/b,,s sina)

stress
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01, 02, 03
O¢

Ocd

O¢t
Ocef

O ¢,max
O-C,min
T p0(X)
O-pO,max-
O pes
Opd
AO’RS/((I’I)
Os

052
OsE
Osr2
AO’S‘Y
Th

Thm
Tfu,d
Tmax
TRd
Tsd
w(t,t)
w

W 5w
@y

Wy

W yd

principal stresses

concrete compression stress

design concrete compression stress

concrete tensile stress

compression stress of confined concrete

maximum compressive stress

minimum compressive stress

initial stress in prestressing reinforcement at a distance x from anchorage device
maximum tensile force in prestressing reinforcement at tensioning
tendon stress due to prestress after all losses (due to creep and shrinkage)
tendon stress under design load

stress range relevant to n cycles obtained from a characteristic fatigue strength function
steel stress

steel stress in the crack

steel stress at the point of zero slip

steel stress in the crack under crack loading (o, reaching 1)

steel stress range under the acting loads

local bond stress

mean bond stress

ultimate design shear friction capacity

maximum value of bond stress

resistance to shear stress (design value)

applied shear stress (design value)

relaxation coefficient

mechanical reinforcement ratio

mechanical ratio of stirrup reinforcement

volumetric ratio of confining reinforcement

volumetric mechanical ratio of confining reinforcement

design volumetric mechanical ratio of confining reinforcement

Roman capital letters

A

Ay
A,
Ac,ef
Acore
Aef
Ap
As
Ay
Agp
Ag
A
A
Ay, car
As,ef
A, min
D

total area of a section or part of a section (enclosed within the outer circumference)
section area in state I (taking into account the reinforcement)
area of concrete cross section or concrete compression chord
effective area of concrete in tension

effectively confined area of cross-section in compression
area enclosed by the centre-lines of a shell resisting torsion
area of prestressing reinforcement

area of reinforcement

area of compressed reinforcement

area of hoop reinforcement for torsion

area of longitudinal reinforcement

area of transverse reinforcement

area of shear reinforcement

calculated area of reinforcement required by design

area of reinforcement provided

minimum reinforcement area

fatigue damage, diffusion coefficient
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Dy
E

E,
E(to)
E.
E; sec

FpO,l
Fsaer

xviii

limiting fatigue damage

modulus of elasticity

reduced modulus of elasticity for concrete

modulus of elasticity at the time of loading t,

tangent modulus of elasticity at a stress o; (at T =20°C)

secant modulus of elasticity at failure for uniaxial compression
Eosec=fon ! lecol)

modulus of elasticity of prestressing steel

modulus of elasticity of steel

secant modulus of elasticity of steel

force, applied load or load effect

bond force transmitted along the transmission length

strut force (compression force)

design value of action

tensile load of prestressed reinforcement

characteristic 0,1 % proof -load

effective concentric load (punching load enhanced to allow for the effects of moments)
tie force (tension force)

ultimate dowel force

permanent action

fracture energy of concrete

base value of fracture energy (depending on maximum aggregate size)
favourable part of permanent action

unfavourable part of permanent action

horizontal force, horizontal component of a force

second moment of area

second moment of area in state I (including the reinforcement)

second moment of area in state II (including the reinforcement)
second moment of area of the uncracked concrete cross-section (state I)

creep function or creep compliance representing the total stress dependent strain per
unit stress

coefficient of gas permeability

coefficient of water permeability

span, length of an element

bending moment; maturity of concrete
cracking moment

design value of resistant moment

design value of applied moment

ultimate moment

yielding moment

axial force, number of cycles to failure (fatigue loading)
axial cracking force

design value of resistance to axial force

design value of applied axial force

design value of prestressing force (initial force)
lower characteristic value of prestressing force
upper characteristic value of prestressing force
mean value of prestressing force
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(0] variable single action; volume of a transported substance (gas or liquid)
R resistance (strength); bending radius; universal gas constant
Ry design resistance
RH ambient relative humidity
RH, 100% relative humidity
S load effect (M, N, V, T); absorption coefficieni
ASecq stress range under fatigue loading
Sed max design value of maximum compressive stress level (fatigue loading)
Sed min design value of minimum compressive stress level (fatigue loading)
Se.max maximum compressive stress level (fatigue loading)
Se.min minimum compressive stress level (fatigue loading)
Sy design load effect (M, N, V, T)
T temperature, torsional moment
AT temperature change
Tra design value of resistance to torsional moment
Tsa design value of applied torsional moment
Tsae effective design value of applied torsional moment
vV shear force; volume of gas or liquid
Vra design value of resistance to shear force
Vsa design value of applied shear force
Vi ultimate shear force
/4] section modulus in state I (including the reinforcement)
W, section modulus in state II (including the reinforcement)
W. section modulus of the uncracked concrete cross-section (state I)
Weer volume of confined concrete
W, external work
W, internal work
W, irans volume of closed stirrups or cross-ties
Others
o] nominal diameter of steel bar
o, equivalent diameter of bundles containing n bars
oy diameter of prestressing steel (for bundles equivalent diameter)
o(1,t0) creep coefficient
Po notional creep coefficient
O, plastic rotation capacity
U total perimeter of rebars

Statistical symbols

Roman lower case letters

fi(x) probability density function (of normal distribution)
fi(r) probability density function (of log-normal distribution)
fr(r) probability density function of resistance

fs(s) probability density function of action

k normalised variable or fractile factor

my mean (same meaning as X )

mg mean of resistance
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mg mean of action

ps failure probability

X median

X modal value

X mean (same meaning as my)

<
o

p-%-fractile

Greek lower case letters:

a sensitivity factor

B reliability index

Y (partial) safety factor

o, scattering or variance

Ox standard deviation

OR standard deviation of resistance
Gs standard deviation of action

Roman capital letters:

Fi(r) probability distribution function (of log-normal distribution)
Fx(x) probability distribution function (of normal distribution)
R resistance
S action
Vi coefficient of variation
V4 safety zone (difference of R and S)
Others
ok) normalized function
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fib — fédération internationale du béton — the International Federation for Structural
Concrete — is grateful for the invaluable support of the following National Member Groups
and Sponsoring Members, which contributes to the publication of fib technical bulletins, the
Structural Concrete Journal, and fib-news.

National Member Groups

AAHES — Asociacion Argentina del Hormigon Estructural, Argentina
CIA — Concrete Institute of Australia

OVBB - Osterr. Vereinigung Fiir Beton und Bautechnik, Austria
Belarussian Nat. Techn. University

GBB — Groupement Belge du Béton, Belgium

ABCIC — Associagdo Brasileira da Construgao Industrializada de Concreto, Brazil
ABECE — Associagao Brasileira de Engenharia e Consultoria Estrutural, Brazil
Université Laval, Département du Génie Civil, Canada

CCES — China Civil Engineering Society

Hrvatska Ogranak fib-a (HOFIB) — Croatian Group of fib

Cyprus University of Technology

Ceska betonarska spolecnost, Czech Republic

Dansk Betonforening DBF — Danish Concrete Society

Suomen Betoniyhdistys r.y. — Concrete Association of Finland

AFGC — Association Frangaise de Génie Civil, France

Deutscher Ausschuss fiir Stahlbeton, Germany

Deutscher Beton- und Bautechnik-Verein e.V. — dbv, Germany
Technical Chamber of Greece

Hungarian Group of fib, Budapest Univ. of Tech. & Economics

The Institution of Engineers (India)

Management and Planning Organization, Iran

IACIE - Israeli Association of Construction and Infrastructure Engineers
Consiglio Nazionale delle Ricerche, Italy

JCI — Japan Concrete Institute

PCEA - Prestressed Concrete Engineering Association, Japan
Administration des Ponts et Chaussées, Luxembourg
Betonvereniging — fib Netherlands

New Zealand Concrete Society

Norsk Betongforening — Norwegian Concrete Association
Chancellery of the Polish Academy of Sciences

Committee of Civil Engineering, Concrete Structures Section, Poland
GPBE — Grupo Portugés de Betdo Estrutural, Portugal

Socety For Concrete and Prefab Units of Romania

Technical University of Civil Engineering, Romania

Association for Structural Concrete (ASC), Russia

Association of Structural Engineers, Serbia



Slovak Union of Civil Engineers

Slovenian Society of Structural Engineers

ACHE — Asociacion Cientifico-Técnica del Hormigon Estructural, Spain
Svenska Betongforeningen, Sweden

Délégation nationale suisse de la fib, IS-BETON, EPFL, Switzerland
ITU — Istanbul Technical University, Turkey

Research Inst. of Build. Constructions, Ukraine

fib UK Group

ASBI — American Segmental Bridge Institute, USA

PCI — Precast/Prestress. Concrete Institute, USA

PTI — Post Tensioning Institute, USA

Sponsoring Members

Preconco Limited, Barbados

Liuzhou OVM Machinery Co., Ltd., China
CONSOLIS TECHNOLOGY Oy Ab, Finland
Fachverband Beton- u. F. B.-W. e. V., Germany
FIREP Rebar Technology GmbH, Germany
MKT Metall-Kunststoff-Technik GmbH
Larsen & Toubro Ltd ECC Division, India
Sireg S.P.A., Italy

FUIJI P. S. Corporation Ltd., Japan

KAJIMA Corporation, Japan

OBAYASHI Corporation, Japan

ORIENTAL Construction Co.Ltd., Japan

P. S. Mitsubishi Construction Co., Ltd., Japan
PC BRIDGE Company Ltd., Japan

SE Corporation, Japan

Sumitomo Mitsui Construction. Co. Ltd., Japan
BBR VT International Ltd., Switzerland

SIKA Services AG, Switzerland

VSL International Ltd, Switzerland

PBL Group Ltd., Thailand

CCL Stressing Systems Ltd., United Kingdom
Strongforce Engineering PLC, United Kingdom



fib Bulletins published since 1998

NO

Title

Structural Concrete — Textbook on Behaviour, Design and Performance;
Vol. 1: Introduction - Design Process — Materials
Manual - textbook (244 pages, ISBN 978-2-88394-041-3, July 1999)

Structural Concrete — Textbook on Behaviour, Design and Performance
Vol. 2: Basis of Design
Manual - textbook (324 pages, ISBN 978-2-88394-042-0, July 1999)

Structural Concrete — Textbook on Behaviour, Design and Performance

Vol. 3: Durability - Design for Fire Resistance - Member Design - Maintenance,
Assessment and Repair - Practical aspects

Manual - textbook (292 pages, ISBN 978-2-88394-043-7, December 1999)

Lightweight aggregate concrete: Extracts from codes and standards
State-of-the-art report (46 pages, ISBN 978-2-88394-044-4, August 1999)

Protective systems against hazards: Nature and extent of the problem
Technical report (64 pages, ISBN 978-2-88394-045-1, October 1999)

Special design considerations for precast prestressed hollow core floors
Guide to good practice (180 pages, ISBN 978-2-88394-046-8, January 2000)

Corrugated plastic ducts for internal bonded post-tensioning
Technical report (50 pages, ISBN 978-2-88394-047-5, January 2000)

Lightweight aggregate concrete:

Part 1 (guide) — Recommended extensions to Model Code 90; Part 2 (technical report) —
Identification of research needs; Part 3 (state-of-art report) — Application of lightweight
aggregate concrete (118 pages, ISBN 978-2-88394-048-2, May 2000)

Guidance for good bridge design: Part 1 — Introduction, Part 2 — Design and
construction aspects.
Guide to good practice (190 pages, ISBN 978-2-88394-049-9, July 2000)

10

Bond of reinforcement in concrete
State-of-art report (434 pages, ISBN 978-2-88394-050-5, August 2000)

11

Factory applied corrosion protection of prestressing steel
State-of-art report (20 pages, ISBN 978-2-88394-051-2, January 2001)

12

Punching of structural concrete slabs
Technical report (314 pages, ISBN 978-2-88394-052-9, August 2001)

13

Nuclear containments
State-of-art report (130 pages, 1 CD, ISBN 978-2-88394-053-6, September 2001)

14

Externally bonded FRP reinforcement for RC structures
Technical report (138 pages, ISBN 978-2-88394-054-3, October 2001)

15

Durability of post-tensioning tendons
Technical report (284 pages, ISBN 978-2-88394-055-0, November 2001)

16

Design Examples for the 1996 FIP recommendations Practical design of structural concrete
Technical report (198 pages, ISBN 978-2-88394-056-7, January 2002)




NO

Title

17

Management, maintenance and strengthening of concrete structures
Technical report (180 pages, ISBN 978-2-88394-057-4, April 2002)

18

Recycling of offshore concrete structures
State-of-art report (33 pages, ISBN 978-2-88394-058-1, April 2002)

19

Precast concrete in mixed construction
State-of-art report (68 pages, ISBN 978-2-88394-059-8, April 2002)

20

Grouting of tendons in prestressed concrete
Guide to good practice (52 pages, ISBN 978-2-88394-060-4, July 2002)

21

Environmental issues in prefabrication
State-of-art report (56 pages, ISBN 978-2-88394-061-1, March 2003)

22

Monitoring and safety evaluation of existing concrete structures
State-of-art report (304 pages, ISBN 978-2-88394-062-8, May 2003)

23

Environmental effects of concrete
State-of-art report (68 pages, ISBN 978-2-88394-063-5, June 2003)

24

Seismic assessment and retrofit of reinforced concrete buildings
State-of-art report (312 pages, ISBN 978-2-88394-064-2, August 2003)

25

Displacement-based seismic design of reinforced concrete buildings
State-of-art report (196 pages, ISBN 978-2-88394-065-9, August 2003)

26

Influence of material and processing on stress corrosion cracking of prestressing steel
— case studies.
Technical report (44 pages, ISBN 978-2-88394-066-6, October 2003)

27

Seismic design of precast concrete building structures
State-of-art report (262 pages, ISBN 978-2-88394-067-3, January 2004)

28

Environmental design
State-of-art report (86 pages, ISBN 978-2-88394-068-0, February 2004)

29

Precast concrete bridges
State-of-art report (83 pages, ISBN 978-2-88394-069-7, November 2004)

30

Acceptance of stay cable systems using prestressing steels
Recommendation (80 pages, ISBN 978-2-88394-070-3, January 2005)

31

Post-tensioning in buildings
Technical report (116 pages, ISBN 978-2-88394-071-0, February 2005)

32

Guidelines for the design of footbridges
Guide to good practice (160 pages, ISBN 978-2-88394-072-7, November 2005)

33

Durability of post-tensioning tendons
Recommendation (74 pages, ISBN 978-2-88394-073-4, December 2005)

34

Model Code for Service Life Design
Model Code (116 pages, ISBN 978-2-88394-074-1, February 2006)

35

Retrofitting of concrete structures by externally bonded FRPs.
Technical Report (224 pages, ISBN 978-2-88394-075-8, April 2006)

36

2006 fib Awards for Outstanding Concrete Structures
Bulletin (40 pages, ISBN 978-2-88394-076-5, May 2006)




NO

Title

37

Precast concrete railway track systems
State-of-art report (38 pages, ISBN 978-2-88394-077-2, September 2006)

38

Fire design of concrete structures — materials, structures and modelling
State-of-art report (106 pages, ISBN 978-2-88394-078-9, April 2007)

39

Seismic bridge design and retrofit — structural solutions
State-of-art report (300 pages, ISBN 978-2-88394-079-6, May 2007)

40

FRP reinforcement in RC structures
Technical report (160 pages, ISBN 978-2-88394-080-2, September 2007)

41

Treatment of imperfections in precast structural elements
State-of-art report (74 pages, ISBN 978-2-88394-081-9, November 2007)

42

Constitutive modelling of high strength / high performance concrete
State-of-art report (130 pages, ISBN 978-2-88394-082-6, January 2008)

43

Structural connections for precast concrete buildings
Guide to good practice (370 pages, ISBN 978-2-88394-083-3, February 2008)

44

Concrete structure management: Guide to ownership and good practice
Guide to good practice (208 pages, ISBN 978-2-88394-084-0, February 2008)

45

Practitioners’ guide to finite element modelling of reinforced concrete structures
State-of-art report (344 pages, ISBN 978-2-88394-085-7, June 2008)

46

Fire design of concrete structures —structural behaviour and assessment
State-of-art report (214 pages, ISBN 978-2-88394-086-4, July 2008)

47

Environmental design of concrete structures — general principles
Technical report (48 pages, ISBN 978-2-88394-087-1, August 2008)

48

Formwork and falsework for heavy construction
Guide to good practice (96 pages, ISBN 978-2-88394-088-8, January 2009)

49

Corrosion protection for reinforcing steels
Technical report (122 pages, ISBN 978-2-88394-089-5, February 2009)

50

Concrete structures for oil and gas fields in hostile marine environments
State-of-art report (36 pages, IBSN 978-2-88394-090-1, October 2009)

51

Structural Concrete — Textbook on behaviour, design and performance, vol. 1
Manual — textbook (304 pages, ISBN 978-2-88394-091-8, November 2009)

52

Structural Concrete — Textbook on behaviour, design and performance, vol. 2
Manual — textbook (350 pages, ISBN 978-2-88394-092-5, January 2010)

53

Structural Concrete — Textbook on behaviour, design and performance, vol. 3
Manual — textbook (390 pages, ISBN 978-2-88394-093-2, December 2009)

54

Structural Concrete — Textbook on behaviour, design and performance, vol. 4
To be published.

55

fib Model Code 2010, First complete draft — Volume 1
Draft Model Code (318 pages, ISBN 978-2-88394-095-6, March 2010)

Abstracts for fib Bulletins, lists of available CEB Bulletins and FIP Reports, and
an order form are available on the fib website at www fib-international .org/publications.
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