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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of

electrotechnical standardization.
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Introduction

Concrete is the most popular material used in the construction market. Presently, about o
ton of concrete is produced each year for every human being in the world (some 2 billion to

ne-third of a
ns per year).

International Standards on concrete technology can play a significant role for improving the global
trade climate. International Standards in the field of concrete and its use in civil infrastructure are ever

more needed as the economic development of the world continues.

ISO/TC 71/SC 4 was established to develop standards for performance requirements of structural

concrete. This International Standard gives the performance and assessment requiremen

s for design

stanglards on concrete structures. Itisan umbrella-type document with general provisionsard guidelines
interlded to provide wide latitude of choice in terms of general requirements for perfofmance and

assegsment of concrete structures. It should be used, therefore, in conjunction with'sotund
judgment.

Natignal and regional standards are generally more prescriptive in nature tharInternation
and yary somewhat from region to region.

In a locument accessible at http://isotc.iso.org/livelink/livelink/Open/ISO_19338, ISO/TC

engineering

h] Standards

71/SC 4 has

definled a procedure to assess whether a national or regional standard can be deemed tqd satisfy this
Interjnational Standard. This separate document also gives the-ist of national and regiongl standards
that so far have gone through the procedure and are deemed 40 satisfy this International Sandard.
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INTERNATIONAL STANDARD ISO 19338:2014(E)

Performance and assessment requirements for design
standards on structural concrete

1 Scope

This International Standard provides performance and assessment requirements for design standards
of structuratTtoncreteTtTam be used for Imtermational rarmornization of desigm amd gonstruction
requjrements.

This|International Standard includes
a) Trequirements, which define the required structural concrete performancef
b) (¢riteria, which give means for expressing the requirements, and

c) assessment clauses, which give acceptable methods of verifying the'specific criteria.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this docunent and are
indigpensable for its application. For dated references, only the edition cited applies. For undated
referfences, the latest edition of the referenced docuniént (including any amendments) applies.

ISO 4394, General principles on reliability for structures
ISO 4241, Performance standards in building < Principles for their preparation and factors to He considered

ISO y162, Performance standards in building — Contents and format of standards for dvaluation of
perfdrmance

3 Terms and definitions

For the purposes of this.document, the following terms and definitions apply.

3.1

accidental load

actijtn\s whose chance of occurrence is very small but intensity is very large compared with variable
actions

3.2

actiqn

assembly of concentrated or distributed mechanical forces acting on/in a structure (direct actions),
deformations imposed on the structure or contained within it (indirect actions), or environmental
actions (3.7)

3.3
analysis
acceptable methods of evaluating the performance index or verifying the compliance of specific criteria

Note 1 to entry: Analysis may also be called assessment.

3.4

criteria

means of expressing the performance requirements for structural concrete by specific technical values
and appropriate limits

© ISO 2014 - All rights reserved 1
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design service life
period for which the structure or structural element is to be used for its intended purpose with
anticipated maintenance but without substantial repair being necessary

3.6
durability

ability of a structure or structural element to assure no deterioration that is harmful to required
performance in the relevant environment

3.7

environme
assembly of
to the mat
restorability

3.8
experimen
use of physi

3.9

limit state
critical stat
design perfd

3.10
limit states
design proc
where resis

3.11

load factors

multiplier(s]

3.12

maintenan
total set of 4
performanc

3.13

models
simplified nj
behaviour o

3.14
partial safe

lta} abt;uuo

physical, chemical, or biological influences which may cause restraint effects or deterior
brials making up the structure, which in turn may adversely affect its ser{iceal
b, and safety

fal analysis
Cal models to determine load-carrying capacity and serviceability ofiprototype design

e specified using a performance index, beyond which the&tructure no longer satisfie
rmance requirement

design
edure where actions under factored loads are used to determine structural responsg
rance at limit state conditions is made equal to*or greater than the response

applied to load

Ce
ctivities performed during/the design service life of the structure to enable it to fulf
P requirements

athematicakdescriptions of actions simulating experimental setup, material propertie
f a structure,etc.

ty factors for materials

htion
ility,

s the

and

I the

5, the

devisors ap

lied to the material characteristic strength in general conformance with reliability-

ased

design requirements

Note 1 to entry: See also resistance factor (3.21).

3.15

performance evaluation
procedure where actions at service load are used to determine structural response and limits are placed
on response at service loads

3.16

performance requirement
definition of the required structural performance in designed concrete structures
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3.17
permanent load
self-weights of structures including permanent attachments

3.18

reliability

ability of a structure or structural element to fulfil the specified requirements during design service life
of the structure

3.19
representative value of action

1 £ i J £ +lo £l 43 £ 1t o
Va u Ul dLlIVUIT USTU TUT LIIT VUT ITICAtIvIl Ul CI'ItCT Id

3.20
resigtance
ability of a member to bear loads or section forces

Note |1 to entry: The resistance is also used to control response values, such asjpermissible crack width and
defleftion.

3.21
resigtance factor
multjplier applied to resistance in general conformance with reliability-based design requifements

Note |l to entry: When applied to materials, these multipliers may*also be called material factors. See partial
safety factors for materials (3.14).

3.22
robustness
ability of a structure not to be damaged by eventsdike fire, explosions, impact, or consequendes of human
errofs, to an extent disproportionate to the original cause

3.23
restorability
ability of a structure or structural element to be repaired physically and economically when damaged
under the effects of considered actions

3.24

safety
ability of a structure of-structural element to assure no casualty to users of, and people|around, the
strugture, within theimits of acceptable probability

3.25

servjceability
ability of asstrlcture or structural elements to provide appropriate behaviour or functionality in use
under the €ffects of considered actions at serviceability limit state

3.26
structural integrity
ability of a structure to avoid widespread collapse when localized damage occurs

3.27

variable load

weights of moving objects on structures, as well as any other loads whose intensity is variable, including
trafficloads, waveloads, wind loads, water pressures, earth pressures, and loads induced by temperature

© ISO 2014 - All rights reserved 3
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4 General requirements

4.1 Overall structural concept

The overall quality of a structure shall be implemented through strict quality control and care by a
knowledgeable qualified design professional complying with ISO 2394, ISO 6241, and ISO 7162. In
conceiving a structural system, load-carrying behaviour under maximum and frequent loads, materials
and their combinations, constructibility, costs, and environmental aspects and aesthetics shall be
considered.

4.2 Strugturatimtegrity

Design of concrete structures shall provide general structural integrity, directly or implicitly( hocallized
damage or deterioration in a structure shall not impair general structural integrity.

4.3 Design approach

A design standard for structural concrete shall be based on quantitative performance evaluation gt the
limit states.|Design shall consider safety, serviceability, restorability, structural integrity, robustpness,
environmerftal adequacy, and durability. Where applicable, limit states caused by fatigue, fire, expldsion,
impact, and|rare accidental actions or other extreme loadings or actions'shall be considered.

4.4 Design service life

Design servijice life shall be defined in consideration of the structural role, the social importangce of
the structuies concerned, and the economically justified service life. Structural requirements shall be
satisfied thijoughout the defined design life.

4.5 Workmanship, materials and quality assurance

In order for|the properties of the completed.structure to be consistent with the requirements anfl the
assumptiong made during the planning and-design, quality assurance and execution expectatior]s for
construction shall be considered and adégquate quality control measures shall be taken.

5 Perforymance requirements

5.1 Genefal

For limit states, the désign standard shall specify sets of action combinations and a reliability-hased
design concept that«Ccan be analytically demonstrated to give an adequate performance level durinig the
design life off the structure.

5 2 Stl‘ ol cafatyr and sl oo laaast cdbodbnc
. ucturar SATCTY dIIU UItITITATCTIIIIIITC STATC S

The safety level shall be selected considering the consequences of failure, the inability of the facility
to fulfill its function, the relative importance of the expected modes of failure, the redundancy of the
structure, and the ability to inspect and maintain the finished structure during service. Compressive
stresses in concrete under any loads, including sustained loads, shall not cause crushing of the concrete.

5.3 Serviceability limit states

5.3.1 General

Service load deflections, vibrations, and cracking shall be limited so that they do not impair the use of
the structure. Serviceability limit states shall be considered using factored loads and load combinations

4 © ISO 2014 - All rights reserved
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in which the load factors correspond to an acceptable probability of occurrence of the serviceability
limit state being checked.

5.3.2 Vibration limit state
Dynamic response and/or periods of vibration of a structure shall be considered and limited to avoid

discomfort to occupants, impairing use of the structure, and/or avoid the risk of resonance. Dynamic
analyses shall be used where required.

5.4 Restorability limit states

Dampges in structures caused by loadings and actions, such as earthquake forces and ényironmental
actions, shall be limited so that the maintenance and repair works could be eondycted by an
econpmically and technically feasible way. Restorability shall be considered using‘factorgd loads and
action combinations in which the load factors correspond to an acceptable probability of ogcurrence of
the restorability limit state being checked.

5.5 | Durability limit state

The ptructure shall be designed such that deterioration does not cause it to reach an ultimate limit
state, a serviceability limit state, a restorability limit state, or d fatigue limit state durirlg its design
life. Regular maintenance shall be prescribed (in the standard-or through reference to an irjternational,
natignal, or regional standard) and considered in determiningthe design service life of a stiructure.

5.6 | Fire resistance limit state

Wheh exposure to fire during the life of a structure is possible, the structural concrete |can provide
adequate fire resistance with regard to life safety and residual structural capacity during and after a
fire.

5.7 | Fatigue limit state

For dtructures or parts of structures where fatigue may be a limiting design consideration, the fatigue
limit{state shall be considered-~Where fatigue is considered, performance requirements uhder fatigue
loading shall be specified.

6 Loadings andactions

6.1 | General

Loads due o' use and occupancy and environmental actions shall be defined considgring excess
probpbility or recurrence interval based on statistically surveyed data.

6.2 Load factors

Load factors in general conformance with reliability-based design concept shall differentiate between
the different variabilities of permanentloads, frequent variable loads due to use and occupancy, frequent
environmental actions, and rare loads. Load factors shall also differentiate between stabilizing and
unstabilizing loads.

6.3 Action combinations

Action combinations used shall recognize the reduced probability of the simultaneous occurrence of
variable loads.

© IS0 2014 - All rights reserved 5


https://standardsiso.com/api/?name=4712aafae529d20fe71a91b26c3ffa91

ISO 19338

:2014(E)

6.4 Permanentloads

Permanent loads, including self-weight and the weight of permanently attached items, shall be included.

6.5 Variable loads

Variable loa

ds that result from use of the structure shall be included.

6.6 Accidental loads

Where acci
shall be con

6.7 Consf

ental loads due to collision, explosion, or other unusual actions are possible, such ac

ions

cidered.

ruction loads

Loads durinlg any stage of construction that may lead to the ultimate limit state shallbe)considere

6.8 Impa

The impact

6.9 Earth

Earthquake
shall be spe

6.10 Wind

Pressure du

6.11 Envir

Environmen
adversely af

7 Assessq

7.1 Mate

Materials u{
cementitiou

ct load

oad shall include dynamic effects of actions on the structure.

quake forces

forces shall include dynamic amplification. Wheréearthquakes are anticipated, ac
rified by national regulations or shall be determined for site-specific conditions.

forces

e to wind effects shall be considered.

onmental actions
tal actions shall be considered when physical, chemical, or biological influences

fect serviceability, durability, restorability, and safety.

ment

rials

ed in structural concrete shall satisfy codes of practice for water, aggregates, admixt
S materials, concrete, and reinforcement.

tions

can

ures,

7.2 Analy

7.2.1 Ana

caofconcroate ctrictnirac
Ul CUI1IL L%

ol
[>J 3 CiL gl ulLtituIlI vy

lysis for ultimate limit states

An acceptable standard for the design of structures shall allow the use of the following types of analysis
for the ultimate limit states:

a)
b)
‘)
d)

linear analysis;
nonlinear analysis;
linear analysis with redistribution;

plastic analysis (with specified minimum levels of ductility).
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For the analysis, the structural elements are classified as one-dimensional, two-dimensional, or three-
dimensional models. Reliability of analytical methods allowed in the standard shall be verified against
experimental observation.

7.2.2 Analysis for serviceability limit states

For serviceability limit states, linear analysis or nonlinear analysis shall be allowed.

7.2.3 Analytical results

Analytical results shall be verified using established equilibrium checks.

7.2.4 Experimental analysis
Expdrimental analyses may be used provided they are carried out by persotinel experienced in

expefimental analysis and providing that the variabilities of the material strengths and thq resistances
of the actual structure are taken into account.

7.3 | Strength calculations

7.3.1 General

Strength calculations shall be based on ultimate limit state.conditions. The calculation prodedures shall
be based on engineering principles and shall show agreement with a wide range of relevant|test results.

7.3.2 Flexure and combined flexure and axial load

Flexyiral strength calculations shall account for

a) onlinear concrete stress distribution atfailure,
b) monlinear stress-strain curves for steel,

c) ¢train compatibility, and

d) gustained load effect.

7.3.3 Shear and torsion

Strength calculatiohs for shear and torsion shall be based on engineering principles and shall be shown
to agree with experimental results.

7.3.4 Band, anchorage and splices

Forcgsin reinforcement shall be designed to develop on each side of every critical section bylone or more
of the following mechanisms:

— bond and anchorage of reinforcement;
— hooks, mechanical anchorages;

— lap splices.

7.3.5 Bearing

Bearing stresses and forces on concrete shall be such as to prevent failure. Confinement may be used to
enhance the bearing strength.

© ISO 2014 - All rights reserved 7
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7.4 Partial safety factors for materials

These safety factors

a)

structural materials and their in situ strength and

b)

the reduction mentioned in item a).

7.5 Resis

tance factors

are assumed to take into account the differences between the strength of test specimens of the

are also intended to cover possible weaknesses of the structure arising from any cause other than

Resistance f
steel, the dif

actors used shall recognize, directly or indirectly, the different variabilities of congret
ferent calculation models, and the different levels of ductility in the probable failuye n

7.6 Resistance criteria

Criteria sha
shall be est{

7.7 Stabi

7.7.1 Gen

Design requ
columns sha

7.7.2 Des
Design for s

for stability
in the struct

7.8 Precs

When preca
structural i
newly cast g

7.9 Prest

7.9.1 Des

|l be established so that resistance exceeds actions by a specified margin. The resist
blished to agree with established principles or shall be based on tests:

ity
eral

irements shall consider the stability of members and structures. Design requirement
1l distinguish between braced frames and frameswhich are free to sway.

gn for stability

fability shall allow for the effects of cracking and creep where these are significant. D
should also account for progressive-development (increasing the number) of plastic h
ural system.

st concrete and composite action

5t concrete structuresare’being considered, the design standard shall provide for the oy
htegrity. It shall also\give requirements for composite action between previously cas
lements of structural members.

ressed concrete

gn of prestressed concrete structures

Thedesigns

b and
ode.

ance

s for

Psign
nges

erall
t and

ssed

tandard for structural concrete structures shall include design requirements for prestre

concrete, if this is to be included in the structure.

7.9.2 Prestress losses

Design of structural concrete containing prestressing steel shall account for prestress losses.

7.9.3 Grouting of tendons

Bonded tendons shall be grouted. Corrosion protection shall be provided for all corrosion-prone tendons.
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