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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.

Internationa

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
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Introduction

0.1 The concept of a ‘physical quantity’

The concept of a ‘physical quantity’is, according to ISO/IEC Guide 99, defined by the following descriptive
statement: an attribute of a phenomenon, body or substance that can be distinguished qualitatively and
determined quantitatively.

The concept ‘physical quantity’ is designated by a name [ = a verbal designation of an individual concept
(see 3.4.2 of SO 1087-1:2000)] and a corresponding symbol.
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technjology are given in ISO 80000-1. However, this is a limited set.of names and symbols.
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Sfcal quantity 1S characterized by 1tS UNIque dimension. 1 ne dimension of a pnysica
ssed in units (of measurement).

1  According to the ISO/IEC Directives, Part 2 for drafting International Standards, $1 unit]

2 Physical quantities can be dimensionless, e.g. often the case with factors. lirthat case th
das 1.

ames and symbols of the most important physical quantities (according ISO/IEC Guid¢
ities in a general sense) - and their characterizing units - within the field of physical

heneral method for forming and writing names and symbols of physical quantit

ames and symbols of the most important physical quantities (and their units) wit
bsign of structures are given in this document: see'the Tables 2 to 4 of this Internati
ecessarily there will/must be some overlap withISO 80000-1).

et of names and symbols is also limited, butwith the help of the method given in this
ard (kernel-index-method) the user will be@ble to form/compose new and unique (compo
vide variety of physical quantities (acgording ISO/IEC Guide 99: particular physical qu

ed ‘reading’ of the compound symbols moreover enables the user to designate and
rresponding unique names of the physical quantities (see examples in 3.2.2.5 and 3.}

| quantity is

s are applied.

eir dimension
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ethod itselfis presented/worked-outin 3.1 of this International Standard, the kernel o
pl is given in or has to.be‘chosen from the above mentioned Tables 2 to 4 and the ind
nique (compound) symbol (mostly subscripts) are given in or have to be chosen from 1

fa compound
ices forming
ables 5 to 10.
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INTE

RNATIONAL STANDARD

ISO 3898:2013(E)

Bases for design of structures — Names and symbols of
physical quantities and generic quantities

1 S

cope

This International Standard covers physical quantities in a general sense. The kernel-index-method
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Italso
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indispensable for its application. For dated references, only/the edition cited applies.

refergnces, the latest edition of the referenced document (including any amendments) app
ISO 8p000-1, Quantities and units — Part 1: General

[SO 8P000-2, Quantities and units — Part 2: Matheématical signs and symbols to be used i
sciendes and technology
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3.1
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NOTE

been formulated for the first time in an ISO International Standard. The method stems from the
ines; Riemannian geometry and Affinor/Tensor analysis (Second half of nineteenth century).
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ular technical field of design of structures.
gives the main names, symbols, and units for physical quantities within the field of design

kK A in a general sense covers ‘generic quantities’ which are genuine to this:field. The
pd can likewise be applied.
ormative references

bllowing documents, in whole or in part, are normatively teferenced in this docuy

D000-3, Quantities and units — Part 3: Spdce and time

D000-4, Quantities and units — Part4: Mechanics

ames and symbols for;physical quantities and units

General rules and.method for forming and writing names and symbols

ernel of a (compeund) symbol can be chosen from Tables 2, 3 and 4 and indices (mostl
Ing that uniq@é-(Compound) symbol can be chosen from Tables 5 to 10.

1  Thexules are mainly adopted from the ISO 80000 series. In 3.2 the ‘kernel-index-meth

ial and/or a

of structures.

kernel-index-

hent and are
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y subscripts)

od’ (KIM) has
mathematical

Z IS0 10Z41 canbeusedasabasisioriormulating the correctname and derfinition orterms a

nd quantities.

3.2 Rules and method for forming and writing names and symbols of physical quantities

3.2.1

Names

The name (in general) of a general physical quantity is (mostly) one term, being a noun, written in Latin
lower case letter symbols in Roman (upright) type.

For several systems of physical quantities the names (and the symbols) of some physical quantities in
a general sense are given in the ISO 80000 series. For the design of structures the system of physical
quantities in a general sense is given in the Tables 2, 3 and 4 of this International Standard.

© IS0 2013 - All rights reserved
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In case of the name of a new or a particular physical quantity a new name/term can be chosen/composed,
for instance, by combining the name of an already existing physical quantity with all kinds of other terms.

For some terms like: coefficient, factor, parameter, number, ratio, level and constant, some guidance for
applying them is given in ISO 80000-1.

EXAMPLE 1
EXAMPLE 2

admissib

One term of a physical quantity: area, thickness, force, strength, factor, etc.

A combination of (one of the above mentioned terms with other) terms:

maximum area, nominal thickness of a flange, design value of a force,

e (value of the) strength of timber in direction x, friction factor, etc.

3.2.2 Symbols

The followin

3.2.2.1 Thq

NOTE Th

3.2.2.2 Alq

b applies to the forming and notation of symbols:

e symbol of a physical quantity is a one-letter symbol, the kernel, written in italic type,

bre is one exception: a characteristic number has two letter symbols, seeISO 80000-11.

ptter symbol for a kernel can be a lower case or an upper ease letter symbol of the La

the Greek alphabet (see Tables 2, 3 and 4). In most cases the choice for‘a kernel of a physical qu

shall be base
Standard. A
nearest appr

3.2.2.3 Thd
superscripts

3.2.2.4 Sul
written in R
written in it

3.2.25 As

d on considerations of dimension or the main usage, as\given in Table 1 of this Intern
limension or a main usage of a physical quantity not-included in Table 1 shall com
bpriate category listed.

e kernel may be modified by applying one€<or more subscripts/indices (and some
,a so-called: compound symbol.

scripts/indices may be formed froihletter symbols, digits and graphical symbols: th
man (upright) type. If the kernelof a physical quantity is used as a subscript/inde|
lic type. Several kinds of subscripts/indices are given in the Tables 5 to 10.

ubscript/index is placed_at the bottom right position of the kernel. By applying morg¢

one subscript/index (sometimes Superscript) the distinct indices should preferably be separated

semi-colon (
allowed. For

NOTE (0]§
reserved for o

). In the case of sirhple and clear, distinctive index symbols also a space or comm3
simply two or three of these index symbols no separation at all may be appropriate.

ler positions;.e.g. at the upper right, are possible too. However, in general these positio
ther applications.

tin or
antity
ional
y the

times

by are
X it is

b than
| by a
() is

S are
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EXAMPLES

Fext external force;

Knom nominal (value of) external couple;

Ny, Vy, V normal and shear forces in a cross-section of a beam;

My, Mz, Ty bending and torsional moments in a cross-section of a beam;

My, Myy, Myy internal bending and torsional moments per length in a plate or shell;

Wser Serviceabiity it (State) of deftection;

fu ultimate limit (state) of strength;

&x, 1/Ryz &y two-dimensional normal and shear strains in general;

YR partial factor for the transfer of material properties, geometry of strycture and
actions into resistance of structure;

¥s partial factor for the transfer of actions, geometry of structure and mlaterial prop-
erties into response of structure;

Vsat humidity per volume at saturation.

3.2.2{6 By applying more than one subscript/index, the order of the subscripts/indices is|from right to
left aq follows (if necessary/relevant the same rules-¢an be applied for superscripts):

Genefal format (K: kernel of a physical quantity, vi to i: indices):

K{isviiviiii:ii;i

index i): subscripts/indices related to probabilisticand partial factor methods of analysjis and design;
EXAJPLES rep(resentative)ynom(inal), k (characteristic), d(esign), etc.;

index ii): subscripts/indices related to types of limit state;
EXAMPLES u(ltimate)/ser(viceability), fat(igue), fi(re), etc.;

index iii): subscripts/indices related to various aspects;

EXAMPLES g(uaranteed), max(imum), obs(erved), i, j (ordinal numbers), etc.;

indeX iv): subscripts/indices related to the Basic variables and the Performance fungtionals. The

f b S A A 3oy £onor bl n s Al an o () (B o d (D)) G sl a bl n Al e s A ang 3
pI‘e eFreaotracriSstHrst e Hhatce S, S—aht 1ot et ot e r Hat€ees TVy:

EXAMPLES

Basic variables:

F: f (Action in general, Loadcase), a(ccidental), g (permanent), sn(ow),etc.;
GE: ge (Geometry of structure in general);

M: m (Material property in general), el(asticity), cr(eepiness), etc.;

© IS0 2013 - All rights reserved 3
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Performance functionals:

S: S (Response of structure, Sequel or Effect of action(s), Action-effect), dyn(amical), sli(ding),
etc.;
NOTE Sometimes deviating from S, the symbol E is used, e.g. in a number of Eurocodes,
and erroneously in ISO 22111:2007.

R: r (Resistance of structure, Capacity), frac(tional), fat(igue), etc.

index v): subscripts/indices related to (1) place, then to (2) direction;

EXAMPLES 1 [ (jJoint, knot, point, Toundation] &, B, C,...,a, b, ¢, ..., L, Z, 3, ..., €tc.,
EXAMPLES 2 | x,v,z, //, etc.
index vi): subscripts/indices related to types of material;

EXAMPLES c(oncrete), ma(sonry), etc.

3.2.2.7 If, by applying the subscripts/indices i to vi (or superscripts), the dimension of the ofiginal
physical quantity does not change, so < K> = < Kjpdex >, such subscripts/indices are called descifiptive
subscripts/indices (or superscripts).

3.2.2.8 A (fompound) symbol is written without a final full stop (except for normal punctuation}.

EXAMPLES

physical quantities with names with one term symbol
area A
thickness t

force F
strength f

factor u

physical quantities with names as a combination of terms symbol

maximum arjea Amax

nominal thickness.ofa flange tfl:nom

design (valug¢ ofa) force Fq

admissible (value of the) strength of wood in direction x f tizxx;adm

friction factor Mfric

NOTE For the equivalent rules in the case of generic quantities reference here is made to A.4.3.

3.3 Rules for forming and writing names and symbols of units

NOTE This International Standard adopts (the rules of) the International System of units (SI).

4 © IS0 2013 - All rights reserved
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3.3.1 Names

All names are given in ISO 80000-1. The names are written in Latin lower case letter.

EXAMPLES
(7) base units: metre, kilogram, second, ampere, kelvin, mole and candela;
(18+3) derived units: newton, pascal, radian, etc.;

(20 prefixes for) multiples of units: (multiple:) megapascal, etc.; (sub-multiple:) millimetre, etc.;

m adaait Bawmtan-aaatira aatea ;maw caoan d ot
CO p UITuUu UIlIto. IICVVLUIT ITIC LI G, TIIC LT © lJ\/l SCULVUIIY, T,

3.3.2| Symbols

The symbol of a unitis only (a kernel of) one or more successive separate (mostly)Latin lower and/or upper
case lptter symbols, written in Roman (upright) type (irrespective of the typeyused in the redt of the text).

EXAILES m, K, kg, s, N, Pa, rad, MPa, mm, etc.
No subscripts (and superscripts) are allowed.

The symbol of a compound unit: a multiplication is indicated hy‘éne space or a half-high dot dnd a division
can bg indicated by a solidus (/).

EXAIV]:LES N'm or N m, m/s or m s-1, etc.

A (compound) symbol is written without a final full'stop (except for normal punctuation) and shall be
placedl after the numerical value, leaving a space \between that value and the unit symbol.

EXAMPLE F=10,8 kN, etc.
3.4 |Additional rules for forming 6f symbols
3.4.1| Symbols of physical quantities

3.4.1]1 Subscripts/indices

In mast cases a subscript/index may be selected from the Tables 5 to 11. If other subscripts/indices (or
supernjscripts) are 4sed a clear definition of their meaning shall be given.

3.4.12 Precautions

In preventing confusion the following precautions shall be taken:

— where there is a possibility of confusing 1 (numeral) with I (letter symbol), the letter symbol L or £
shall be used in place of the letter symbol [;

— the Latin upper case letter symbol O shall not be used as amain letter symbol owing to the possibility
of confusion with the numeral 0 (zero). The Latin lower case letter symbol 0 may, however, be used
as a subscript/index with the same meaning as the numeral 0 (zero);

— the Greek lower case letter symbols iota (t), omicron (o) and upsilon (v) shall not be used owing to the
possibility of confusing them with various Latin letter symbols. For the same reason, itis recommended
to avoid, as far as possible, the use of the Greek lower case letter symbols kappa (k) and chi (x). If the
Greek lower case letter symbols eta (1), mu (¢) and omega (w) are used, care must be taken in writing
these letter symbols to avoid confusion with the Latin lower case letter symbols n, u and w.

© IS0 2013 - All rights reserved 5
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3.4.2 Kernel-extending-subscripts/indices

In contrastwith adescriptive subscript/index by applyinga so-called ‘kernel-extending-subscript/index’
(k-e-index), the dimension of the (original) physical quantity will be changed (slightly). The order of
both types of subscripts/indices is as follows (the graphical symbol ‘| ‘ separates the descriptive indices

from the ker

nel-extending-indices):

Kk-e-indexldescriptive indices

or

Kk-e-index
A kernel-ext
necessary th

EXAMPLE
not change, sd
so<X># <Xy

Compare the
physical qua

‘force’ (X) ve

In some cas
another, new

symbol of th
‘force per ar

p with [p] =1

But in othe
extending-sy

symbol of th
‘number per

In this last €
compound sy

3.5 Table

VL, V;1V;1111151

ending-subscript/index can be one of the types vi to i and if more than one k=e-in
e order of these subscripts/indices shall conform to 3.2.2.6.

By applying descriptive subscripts/indices the dimension of the original physical quantity
<X > = <Xvi,.;i >. Butin particular cases the dimension of < Xjndex| > Will be (slightly) a
i >

following physical quantities, viz. the original physical quantity X versus the part
’1tlty Xindex:

'sus ‘force per area’ (Xindex) or ‘number’ (X) versus ‘nuimber per year’ (Xindex), etc.

s, for the symbol of the particular physical quantity, this International Standard
kernel, e.g.:

e physical quantity ‘force’: F with [F] =:NZversus the symbol of the physical qu:
Pa’:

N/m2.

r cases the original kernel will only be changed/extended by a so-called ‘k
bscript/index’, e.g.:

e physical quantity ‘number’: n with [n] = 1 versus the symbol of the physical qu
year’: ny) with [ng)] =Ayyear.

xample the subgcript/index ‘@’ is mentioned a ‘kernel-extending-subscript/index’
rmbol ‘ny’ can bejconsidered as a new kernel.

2

dex is

X does
tered,

icular

gives

ntity

brnel-

hntity

r the

3.5.1 Fornrat of the tables in this International Standard

3.5.1.1 Table 1 General use in the design of structures of types of alphabets

Table 1 in this International Standard is arranged so that it consists of three columns. The first column
(from the left) gives the types of alphabets (in combination with upper case respectively lower case
letter symbols), the second column gives dimensions and the third column gives common examples and
recommendations of physical quantities having that dimension.

3.5.1.2 Tables 2 to 4 of physical quantities

The tables of physical quantities and units in this International Standard (Tables 2 to 4) are - in
accordance with ISO 80000 arranged so that the physical quantities are presented in the first 5 columns

© ISO 2013 - All rights reserved
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and the units in columns 6 to 8. The quantities and corresponding symbols and units are in accordance
with ISO 80000-3 and ISO 80000-4.

NOTE

In the ISO 80000 series this layout is presented on two opposite pages.

All units between two full lines on the right-half belong to the physical quantities between the
corresponding full lines on the left-half of the pages.

In each table the symbols of the physical quantities (so the rows of a table) are arranged in alphabetical

order

with respect tot the alphabet involved.

With respect to the numbering of the items, the first digit of the number corresponds with the number

of the

3.5.1

The t
table
letten]

Table
(from
thel

The
varia

3.5.1
of st

The t

arranjged so that the table consists of two-columns: the left column gives the mathems

graph
3.5.2

3.5.2

This ]
and 1d

3.5.2

The n|
of the

I:iex symbols (so the rows of the table) in each of the five subdivisions of the columng
bles and two Performance functionals) of the table aré-arranged in alphabetical ordef.

table.

3 Tables 5 to 10 of indices

hbles of indices in this International Standard (Tables 5 to 7, 9 and 10) are-arranged
ronsists of two columns: the left column gives the symbol (mostly one or'more succes
symbols) and the right column gives the meaning of the index involved.

8 of this International Standard is arranged so that it consists of three columns: the]
the left) gives the upper case (of one or more successive) lettersymbols, the second
er case letter symbols and the third column gives the meaning of the index involve

4 Table 11 of mathematical signs and graphical symbols for use in the analysis
uctures

pble of mathematical signs and graphical symbols in this International Standard

ical symbol and the right colump-gives a description of the sign/symbol with a short
Descriptive contents of the tables in this International Standard

1 Table 1 Generalusein the design of structures of types of alphabets

nble gives generalguide-lines for the use of types of alphabets/scripts in combination wi
wer case letter’Symbols for forming symbols for physical quantities in general: commo

2 Tables? to 4 of physical quantities

50 that every
sive separate

first column
column gives
1.

(three Basic

and design

(Table 11) is
tical sign or
explanation.

h upper case
and new.

ames\(only in English) of the most important physical quantities in a general sense w

name

de51gn of structures are glven together w1th thelr symbols and in some cases - defl
[ = T O

quantltles involved.

thin the field
itions. These

f the physical

The scalar or vector character of the physical quantities is pointed out, especially, when this is needed
for definitions.

In most cases one name but always one symbol for the physical quantity is given. If two or more names
are given for one physical quantity and no special distinction is made, they are equivalent.

Withrespectto the system of units only the International System of Units (SI) is applied (see ISO 80000-1).
(In some cases non-SI units are given, but this is explicitly mentioned in the column ‘Remarks’.) Only the
names (in English) and the international SI-symbols for the corresponding physical quantities are given
and some remarks.
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3.5.2.3 Tables 5 to 10 of indices

The meanings (only in English) of the most important indices (mostly subscripts) are given together
with their corresponding symbols. The meanings and symbols are recommendations. The meaning is
the ‘verbal designation of a general concept in a specific subject field’ (see 3.4.3 in ISO 1087-1:2000), a
definition of the concept is not given and is not necessary because (in most cases) it speaks for itself.

3.5.2.4 Table 11 of mathematical signs and graphical symbols for use in the analysis and design

of structures

Most of the mathematical signs and symbols for use in the physical sciences and technology are given in

[SO 80000-2

Tl =l b 1 - | h - 1 1 1 - - La n I W | 1.4 1 'f'
TTIT IIAUITIHIAUIL AL SIGIS dlIU g1 dPItdl S yITIUULS gIVEITNIITN 1dUIC 11 dI'TITHTUT T ULITSS S ecClI1C

for their usefin the analysis and design of structures and they are a subset of or an additional set with
respect to the set, given in [SO 80000-2.

3.5.3 Specffic contents of the tables in this International Standard

Tables 1 to 1]l inclusive.

Table 1 —

reneral use in the design of structures of types of alphabets/scripts in combindtion
with upper case and lower case letter symbols for forming symbols of physical quantities

upper case lettler symbols

Types of alphgbets/scripts in com- Dimension Main usages: examples of physi¢al
bination withjupper case and lower quantities (p.q.s)

case letter symbols

Latin script 1 force 1 external and internal forces

2 force times length

2 external and internal moments

3 length to a power othérthan one

3 area, volume, section modulus,|[first
and second (axial/polar) momentg of
area

4 temperature

4 temperature

‘exceptions’

5 length

5 span

6 (force per area, force times area per
length

6 p.q.s with respect to the elastidity of
materials

7 time

7 period, vibration time

Latin script
lower case lettpr symbols

1 length

1 linear dimensions (length, distance,
displacement, etc.)

2 length per time to a power

2 velocity, acceleration

3 force per length, force per area, force
per volume

3 internal and external forces pef
length, per area or per volume, pre¢s-
sure, strength

4 £ 4 1 41 1 41
T TUILT LIS ITHg Ul prl ITH gL

e 1 " 1 41
HTITCT Al HIUVIITIITS pTl 1T gl

S

5 mass 5 mass

6 force per mass 6 acceleration, e.g. due to gravity

7 time 7 duration

8 time to the power minus one 8 frequency

9 certain dimensions 9 geometric parameters, coefficients

(in general), other spring constants,
statistical quantities

‘exceptions’

10 dimensionless

10 factor (in general), number

Greek script
upper case letter symbols

reserved for mathematics and physics
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Table 1 (continued)

ISO 3898:2013(E)

Types of alphabets/scripts in com-
bination with upper case and lower
case letter symbols

Dimension

Main usages: examples of physical
quantities (p.q.s)

Greek script
lower case letter symbols

1 dimensionless

1 (change of) angle, ratio, reliability
index, (various) factors, strain, relative
length coordinates, slenderness, rela-
tive (air) humidity

‘exceptions’

2 certain dimensions

2 angular acceleration, linear expan-
sion coefficient, weight and mass

density; (change of) cuyvpture, statisti-
cal quantities, stresshangular velocity,
circular frequency

© IS0 2013 - All rights reserved


https://standardsiso.com/api/?name=3f97e570f3224b4fe53089a4e270e4f3

:2013(E)

ISO 3898

‘S[BUOJ10UNJ 90UBULIOJLId] G777 C U1 9I0U IS ¢
H (3ueoea) -
snnpouw 1eays
ed reased n ‘A31p1311 JO snnpowt 112
0) (91n30Mn.135 JO) L139W09N 012
Msn (uor3oe) 3ysem-j[os €67
) UOI10B JUSUBWLID] 262
SUOISUSWIP [E1oASS q 9SedpeoT ‘[elsusd ur Uondy 1672
N uoymatl A [e1ouad u1 92.10j ([BUIIXD) 8'Z
d[qeLIeA d13SEYD

()4l [(x)d] Jo sweu #01s snonunuod :x xp ()jx [ =(x)q xX)a uoryeldadxa Lz
ZW/NT=edT ed [eosed q A31013SB[9 JO Snnpowt 9'7

IS 19491

a8uel ssa13s 10j a.an[lej Je

S9[242 peo] jo Jaquinu

Is 19A9]

98UeI SSAIIS YIIM SI[24D

peog.pardde jo Jequinu :'u

ERE1 N

‘N
-— |I=d
u

1 auo a gnS1iej jo onjed/xapul aewep Sz
w-N 9139W UOIMAU a ya3uaj 1ad A31pI8LI [eanxayy ¥z
D] [D] jo sweu 0 juelsuod ([eortidwa) €z
q (3uedea) -

S91eUIP.I00D

BLIEYN) uelsalied ade f pue x

-9[@ 90BJINS B JO BAIE ERE1 N
s 2130w aaenbs ((Ap-xp =) vp Apxp¥f[=v 174 eaJe rAr4
(o) Poy uonoe axenby.rey 12
SUOISUSWIP [BI9AIS \'4 UOI130€ [BIUSPIIIY 112
Sy Ieway _anzm-_m_ QureN SYIeway uonuyaqg [oquiAS aweN *ON Wdl
syufn sannuenb [easisAyq

[(FXouuy aas) sannuenb [eaisAyd jo suor1da[jod o1jnads juasaadaa sjoquids adA) uewoy]
ad A3 o1rer ul joquuAs 191391 ased 1addn unye] ajeaedas auo Aq pauLIo] ‘SJoquiAs - saureu - sarjiyuenb [eo1sAyd — z s[qel

© ISO 2013 - All rights reserved

10


https://standardsiso.com/api/?name=3f97e570f3224b4fe53089a4e270e4f3

:2013(E)

ISO 3898

A

A\ﬂV "S[eU0(3doUNj 9OUBULIOJIS] 9ZZC Ul 9}0U IS e
N o)/ uojmau d 92.10j Suissaaysaad 0Z'2
1 SO auo VU913 1y 15(V)d50 (V)d Annqeqoad 61°C
ueseA -

OD. 0 (yuedea)

O aouelsisal £q
c\o N ‘92.10] [eULIOU €812

vV suonoe 03 anp
Avﬁ/\ SN ‘92.10§ [EULIOU 7’812
N uoymau| \\\v N [e1ouas Ul 92.10j [EULIOU 18712
SUOISUdWIP [B19AIS ¢ S N [e1auasd ul A319doud [er1aiepy VA4

Vi

x\ 90UuB)SISaT
&J wiipy Aq quawiow Surpuaq ([eurajur) 5917

C\A suonoe 03
O wispr| - enp Quewowr Surpuaq ([euIajur) 917

\*s doue)sisal Aq
rU\ W ‘quawiow ([eu.aiur) €917

“J . SUOI}0e 03 AN
’ y2 SIW ‘quawiow ([eu.aiur) 2917
w-N 91}9W UOIMAU §O W) 'm e1auad uryuswow (Suipuaq) 1912

-
w ERGE) C\J i ueds q18ua| ST'Z
w-N 9119W U0IMAU f\PmJ N Jidnood e jo Juswow ([BUIIXD) A
4

“ i} snnpouwt
ed reased QL N y[nq ‘uorssaadwod jo snnpowr €12
V, - [ (aueoea) -

/\% eale jo
yW | Inoj 1emod ay3 0y a130w|  $-00008 OS] @9s ‘O ypzO4 Vif=1 %.B.EE owl [eIxe d1jedpenb 1o puooas AN
Sy.Ieway [oqui4s-IS QuieN Sy.Ieway uoniuyaqg _cnghm,&% QuwreN *ON W]
ST sannuenb [easisAyq

(panunuos) z aqeL

11

© IS0 2013 - All rights reserved


https://standardsiso.com/api/?name=3f97e570f3224b4fe53089a4e270e4f3

:2013(E)

ISO 3898

"S[EUOI}0UN) 90UBULIOJId] ‘G777 C U1 9J0U IS ¢
M‘ auo A UOIIBLIBA JO 10}0B) 12
Vo
n\ﬂV S9IRUIPI00D
.nmu uersalied ale z pue 4 X
e Q\uo 9139w 21qNd axaym zp Ap xp Aff[ =4 A awnjoA 0€'2
Yo aoue3sisal £q
O 9 ‘9010 1BAYS €677
fmJ\ SUOI}2®e 03 AN
c\o A ‘92.10§ J1€3YS 62T
uo e1ouag ur 90.10j Jeays YA
N 1 /oY A [ I J 189y 1'62'C
/\O\ n (aueoea) -
ya
\\0 aoue)sIsal Aq
& quawiowt JUrISIM3 10
@Q» 'm)L [eUOIs.10] ([eutaiur) €'82°¢C
- $ SUOIOE 01 9Np
() quawiowr JU1ISIM3 10
\A (G TIN [eUOIs.10] ([euta)ur) 7’82
V.o
,.W\ [e1ouad
w-N 9J39W UO0IMAU *mu () g1 juswow ur3siml/[euois.oy 1'82°2
ya
S UIA[OY \\ﬂU L aanjeraduway 122
So0T-ZE=® 21N9ONIIS B JO 904D
Jun [S-uou e Ieak -9J1[ e JO :@ﬁc uasoyd JaIy poriad aouauajal 972
s puodas 904> m:of@ﬁm;v L poriad 57T
(3uswow o13€35)
cw 9139W J1qND ¥-00008 OS] @9s ‘0. vp O 5 S a.de Jo Juswou ([erxe) Jeaul| A4
q (uoryeyiar
Q@\ -IPS 10) 3093j9-u01dy ‘(s)uorioe
V\ S 39109534 10 [onbag ‘e asuodsay €7e
§m £yoeden ‘Gouelsisay 72T
N
Kyl - uoride puiy €17°C
usp < uonde Mous 12T
STUOTSUSWID [E19AS 0 uoI10. d[qeLIBA 1122
Sy Ieway [oquAs-IS aweN SyIeway uomuyaqg [oquis aweN *ON Wdl
syun sannuenb feaisAyq

(panunuos) z aqeL,

© ISO 2013 - All rights reserved

12


https://standardsiso.com/api/?name=3f97e570f3224b4fe53089a4e270e4f3

:2013(E)

ISO 3898

‘S[euo{1ouny 90UBULIOJIdd ‘GZZE U1 9J0U IS ¢
A (aueoea) -
A (3ueoea) -
[e1ouad ur [euoIdUNY
SUOISUSWIp [B19AdS X 9pUBWLIOJISJ 1O d[qelIeA dISey }eT
[elauag ur
[x] [x]jo oweu [xI{x}=x X Anuenb essfyd €€
e aJ3owW dIqNd A/ 1=M 7\ Sn[npow U0I}d9s A4
Sy Ieway [oqui4fs-IS QureN SYIeway uonuyaqg [oquAis aweN *ON Wdl|
ST sannuenb [easisAyq

(panunuos) z aqeL

13

© IS0 2013 - All rights reserved


https://standardsiso.com/api/?name=3f97e570f3224b4fe53089a4e270e4f3

:2013(E)

ISO 3898

*T [RISWNU 8] YIIM UOISNJUOD ploAe 0] 3 Aq 10 T Aq pade[dalaque) g

PD\ ‘pasn st ,A31ae13 03 9Np UOIILIS[9IIE, JO SWEU ) 3.INJLISI] Yohw Ul A[9jeUniiojun e
mE\mQ\thE o1qnd Jad uoymau bl juardyyyeod Surads Suippaq ST'S
e Quo J0308€ :
S ] 108) vT'E
T 1] ", Pilyoswen ) JWBYJA0d ere
T = O auo [ sAep jo Jaqunu AN
Q) (v/Dp=1 1 uone4s jo snipes £ITe
.\O '9C°€ 998 Yy ssau¥dIyl AN A
w a0, Y Y31y TITE
o 3/ 7w
zo3/ZW-N
&02.83 T¥L9'9
& = (quess
/N weido[ry Jod uoymau| -uod E:@%u.gmgmu n 24/ wen =16 1p y18uaals p[alj [euonejiaead or’s
zs/ug o\u\o& =Up
puoodas ey 0
s/w aaenbs .qad axjow | uonyea[adde paep b| e[lej 991 jo uone.Ia[adoe ([e20]) 6'€
1y Srom-j[@ W\
MSh G- “Oo*
onow b8a 5 b peojjusueuriad pajnqrisip 7'8'€
au/N a1enbs 1ad uoymau \\ J yiduaals 1'8°¢
(1
S/T=2zHT zH 1197 - .\ 1/1=/ J Aouanbauy LS
Ju/N| @J39w 21qnd Jad uoymau «\&\% /dp =S J awnjoa 1ad 92.10J 9'¢
(\O . P A)1D111U2209 cge
Oq p 1230Welp TsE
w ERRELI i - mJ p yidep 1'5'€
h\«.h\ ) (3ueoea) -
w ERRELI0 <VM./ q YIpIm ‘Yapealq e
[p] [p] Jo sweu <§ J193owe.ted [eoL13awoad c¢
w aqow bl 90UEB)SIp '€
o
puodas Q’
ru\E gTenbs ot IIJo I TP \ AP =D D uone.Js[adde 1€
SyIeway [oquAs-[S QwreN S IRIANEN uonuyyaqg [oquiis sweN "ON Wdl|
sjufn sannuenb [ea1sAyd

ad A3 o11e1 Ul [oquIAS 13119] Sk JaMO] unje] eredas auo Aq pauwrio] ‘sjoquifs - saweu - sannuenb [ed1sAyd — € d[qel,

© ISO 2013 - All rights reserved

14


https://standardsiso.com/api/?name=3f97e570f3224b4fe53089a4e270e4f3

:2013(E)

ISO 3898

*T [eIOWNU 8} YIIM UOISNJUOD ploAe 03 ¢ Aq 10 T Aq pade[dalaque) g

"pasn st,£31ae.13 03 aNp UONILIS[900k, JO SUIRU 9] 3.1NJLISII] Yol Ul A[9jeuniiojun e

s/w puodas Jad aaowr p/Mmp=1p/np=a (a)a A310070A 0¢'s
Q) n Apoq p1Si e jo uone[suey P YAR

NQ Kems ‘(qurod e jo)
ﬂ”mu (#n“n*n) = n (m)n juawade[dsip ([eyuoziioy) YAlYARS

w ERGELI i n REAENIRET| 62
OWO ! 1ol T'62°€
S00¥98=P 1 ¢
S009€=YT O
S(Q9 =uru | (wnufre) e Jw““
'S}Iun [§-uou p yfurw [2 cwvﬂm: v uone.Inp 87'¢
S ﬁz,mm S 17 aun L€
AN
- \\/\m:oam pue salefd jo 2 (s1aAe] ury3 jo) ssaudIY3 297°¢
w ERREL N <\\\v s yaed jo ya8ua[ ‘Surdeds 19Z°€
[s] [s] Jo swreu m\@ s odwes e jo uonerAdp plepuels SZ'E
w ERREL N &\ (zAx)=u (0)u snipe.l ¥Z'€
/N a1aw 1ad uoymau \\*@ sp/dp=>b b ya3uay 1ad 92.10j €T'E
peoj pii

“b .w.xM\ b peoj s[qerrea painqLisip £727T€
eosed = anjow *m.u\ d aanssaad e
au/N a1enbs 1ad uoymau .\fu vp/dp =d d ea.e 1ad 90.10J 1'22°€
N 2 0 (3ueoea) -

Ay dxy xxy §O (@2.105 1eaYS pue
/N anow Jad uoymoau|  :s[@ys pue saje(d ur Q X u| rewjiou) yadua] 1ad 92.10J [eUIAIUL 12°€

auo u Jaquinu .
I Oq q 0Z'€
[w] [w] 30 swreu C\O x)‘w Jidwes e jo ueaw (d139WY3ILIE) 6T'€
[

anew Ay Axyy xxyy ;\Q (Quwow [eUOISI0] puE Suipuaq)
w furN Jod axyowr uoymau|  :s[[ays pue saje[d ur @\\/\ w y38ua[ Jod Juswow [eUIdIUL 8T’S
3y weldoy .\@E ssewt LT'E
w a1Pw ZT5°€ 193 995 i h\%.\ q ueds ‘q8uay 91°€
Sy Ieway [oqui4fs-IS QureN SYIeway uonuyaqg _cnﬁum,&% aweN *ON Wdl|
ST sannuenb [easisAyq

(panunuos) g aqeL

15

© IS0 2013 - All rights reserved


https://standardsiso.com/api/?name=3f97e570f3224b4fe53089a4e270e4f3

:2013(E)

ISO 3898

T [e1oUWInU-3Y3 Y3IM UoIsnju

‘pasn st ,£31a..18 0} aNp UOIJRII[900E, JO dWIE

2 proae 03 3 Aq 10 7 Aq paseldalaque) q

U 93 2.1NnJeI)[ Yonut ul A[9jeuniiojun e

®)z WLIB I9AJ] c1ee
S9)BUIP.I00D UBISIIIED
ZA%X ‘sa1eulp.100d Y33us| Z2’1€°¢
uonoa[jap ‘(urod e jo)
o0 ERRE] 1] AT ~m) = m [COKL Juswade[dsIp ([es13.194) T1€€
SYJIeway [oquiAs-IS sweN SYIeway uoruyaq [oquiis QweN *ON WA
syun sannuenb feaisAyq

(panunuos) g aqeL,

© ISO 2013 - All rights reserved

16


https://standardsiso.com/api/?name=3f97e570f3224b4fe53089a4e270e4f3

:2013(E)

ISO 3898

y13u9j [euldLio :9

(uonyeguola)
(13ua[ ul aseaoul ;Jy
IS (uonne3uola aaneaJ)
I auo oIV =3 ()3 urenys (reauty) 0Ty
TT 9[qEL 99s 9 (Queoea) -
2139w Aysuap Jydrom
cwf/ N| o1qmyled uoymau b.d=A4 A ‘@unjoa 1ad ySrom 6
J030e] [ennaed
1 U0 ¥6£Z OS] 99s A| ‘sis{Teue Ai1iqerfa. ur 103ej 8y
petrlio | UBIPEI.I0 3U0| 7'01'% pue ['{ 99s A (ouerd) aj3ue(1eays) L'y
¥6€£7 OSI 99s o) Xapul Ay[Iqer|a. 79}
T auo d onel 9%
pelfio 1 uelpe. 1o auo 1'y 99s g (ouerd) a[Sue Sy
poyIaIN AM{1ge1ey 1030ej UonjeIedas
19pJQ ISI1d ‘INE0A v| Jo[1030€) ANANISUSS WO vy
1 auo » onel vy
auo snurw
3/ 1| 1emod ay3 03 uraRy &p /0 / 1) =0 (4v)‘v| Jualo1yjo00 uoIsuedxa Jeaul| ey
puodas
zS /|pea| aaenbs iad uerpea ap./ mp=n bl uone.lafadde Je[ndue YAk 4
9010 Jo-sniped i1
9[0.112 93 JO Hpel
0M] U29M133( AT
e JO 0.1B papnouf
a3 jo yaduay :s
1= ERELI N
w/W = pel | pelfio 1 uerpe. 1o auo A/S=D » (ouerd) sSue 1'¥
uorpuaq [oquAk-IS JuwieN syJeway uonuyyaq| [oquiAks QuwieN | "ON W]
syupn) sannuenb [edisAydg

[(FXouuy 9as) sannuenb [ed1sAyd jo suor1da[[od d1jnads juasaadaa sjoquids adA) uewoy]
9d A3 o11e]1 Ul [0qUIAS .19113] 9SEI I9MO] 331y djeredas auo Aq pauLIo] ‘S[oqUIAS - souwel - sanrjuenb [eaisAyd — ¥ a[qeL

17

© IS0 2013 - All rights reserved


https://standardsiso.com/api/?name=3f97e570f3224b4fe53089a4e270e4f3

:2013(E)

ISO 3898

1 _ auo M O1}®.I S,U0Ss10d AR
a[oym e se uoryerndod
SUOISUSWIP [BI2AS 7 e Jo ueajy (d13euwyalie) 9T'¥
a[oym e se uorzeyndod
[7] [7] j0 owreu n e Jo ueaw (d13owy3LIe) ST'¥
Tq//g=n n U013011J JO 1030€) (D13€1S) STy
n 10308} (U01303.1100) YAl AN 2
T auo0 1/°nq; Y SSOUIdpUI[S TvTV
50 snujt xy dInjeAand jo agueyd ZSTh
-w| JIamod ay) 03 a.139uW A/T =2 b} dInjeAand TETd
1 (queoea) -
T auo ¥68¢/0S]1 99s (6 pue) g| (Swpepow jo Ljurerraoun A%
(augwow [eUOIS.10} B 03 dNp)
oV p[3ue jo (oz1s ur) agueyd 1TV
pelfio 1 uelpe. auo IREER 0 (ouerd) a[Sue T'IT¥
0661 NH 99s b J0310BJ UOIS.I9AUO0D L0TY
(/)= b 91eUIP.I00D JATIE[DI 9'0T'¥
aWIN[OAJRUISLIO 0/
awn
-[0A Ul 9sealdul AV
alaym
oN/AV =l b Ule.3s JLI3aWN[0A SOT¥
onyea gurdwep "3+ 9 [e1auad ul onjed o1 ¥
(1/2)=2 2 91euIpJI00d 9AlIR[RI|  £0T'Y
>\..w .N\AN\H X3
1o
\A.\A.W .\Omw CC«W
+ U0 -feloisuaulip-2 {(A—{deays pue [euLIoU) urens AN
uoniuyaq [oquiAs-IS sweN SyJeway uoryuijaq [oquiAS duwieN| 'ON wadl|
syupn sannuenb [eaisAyd
(panunuos) ¥ a1qeL,

© ISO 2013 - All rights reserved

18


https://standardsiso.com/api/?name=3f97e570f3224b4fe53089a4e270e4f3

:2013(E)

ISO 3898

X (aueoea) -
1=

w,/w =pet | ped uerpel o Apoq p13LI e JO UO1IBI0I 97'%
jun [S-uou o S9a13apfelawnu d| uqnory (jeutajur) jo s[sue STy

((®2105 1€08YS puUE)

Jupwow gurpuaq e 03 anp)
oy p[Sue jo (9z1s ul) adueyd YA XA
pelfio T uelpe. 1o auo IREED [0) (ouerd) a[Sue I TAL %
n (queoea) -

\n..o .NI.P Cmb
1o ,

6y g axg (0)2 ssons (1eays)|  Z'€¥
W/NT=¢dT ed [eosed :[euolsuswWip-g vp/ T4qp=o0 0 ssaa3s ([euiou) ARSYAL

ajoym e se uonyendod
SUOISUdWIP [B.I9AdS 0 € JO UOIBIASD pJepue)s YAl

a[oym e se uoryeyndod
[o] [0] jo sureu 0 © JO UOIIBIASD pJepue)s 1Z%

ERRE] 0 awn[oa J1ad ssew
cwl/3y| o1qno Jad weado[ry AJw=d d ‘A31suap(ssew) 0Z'¥%
TT 9[qeL @9s u (queoea) -
0 (queoea) -
1 auo (1/x)=3 ) 91eUuIp.J0o0d dAIIe[D.1 61'%

ERRE] 0

cwl/3y| o1qno Jad weado[ry a awnoa J1ad Aypruny 8T'¥
uorpuaq [oquAsk-IS duwieN syJewdy uonuyaq| [oquis duwieN | "ON W]
syup sannuenb [eaisdyd

(panunuos) ¥ 31qeL

19

© IS0 2013 - All rights reserved


https://standardsiso.com/api/?name=3f97e570f3224b4fe53089a4e270e4f3

:2013(E)

ISO 3898

1 auo ™ J10308j 3UIOonq 62
mp/dp=m ™ A300[94 JeN3UE 2'87F
S/pel| puodas .tad uerpelr Juz=m ™ Aduanbauy aendue 1'87%
aanjerad
-wd) aures a3
e (¥8sa) uonyeanies
Je awn[oa Jad A3
-pruiny £q papraip
(a) swnjoa 1ad
Aypruuny [en3oe 'SA [ A = th Aypruny aanea.l YiTy
UOT}O® d[(eLIBA B JO
)] J03oej Jusueuriad-1senb AL
UOT}J® d[qeLIeA B JO
i J1030ej) Juanba.jy LY
UOT}O® d[(eLIBA B JO
+ U0 F6E£E-05Hss 04 1032e} UonEUIqUIOD TLTY
uoniuyaq [oquAs-IS duweN syIewdy uoniuyaq| [oquis duwieN | ‘ON W]
syupn sannuenb [edisAyqg
(panunuos) ¥ a1qeL,

© ISO 2013 - All rights reserved

20


https://standardsiso.com/api/?name=3f97e570f3224b4fe53089a4e270e4f3

ISO 3898:2013(E)

Table 5 — Index i) - indices related to probabilistic and partial factor methods of analysis
and design and formed by one or more successive separate Latin lower case letter symbols

in Roman type

Symbol Meaning

- current (or true) value of

d design value of

d-inf inferior/lower bound design value of

d-sup superior/upper bound design value of

k Tharacteristicvatue of

k-inf inferior/lower bound characteristic value of
k-sup superior/upper bound characteristic value of
m mean or average value of

nom nominal value of

rep representative value of

Tabl¢ 6 — Index ii) - indices related to types of limit state and-formed by one or morg successive

separate Latin lower case letter symbolSin Roman type

Symbol Meaning 2

dur durability (DuLS)

fat fatigue (FaLS)

fi fire (FiLS)

ser serviceability (SLS)

u ultimate‘/structural failure (ULS)

a  The abbreviations, mentioned within brackets, are or can be used - like acronyms - in
descriptive text. The abbreviation ‘LS’ means: Limit State

Tablle 7 — Index iii) - (all other) indices related to various aspects and formed by ohe or more

successive separate Latinlower case letter symbols in Roman (and twice in italjc) type

Symbol a | Meaning

indices of Roman type

abs absolute

add additional

adm b admissible

act active

Ldl LdlLuldLCd

comp comparative

con constant, invariable

dir direct

ef, (eff) effective

eqv equivalent

est estimated

exc exceptional

a  Itisrecommended when determining abbreviations that are not included in this table to
start from the English term.

b The expression ‘admissible’ in the meaning of an admissible value of ... was often indicated
by placing -’ above the symbol, but the index ‘adm’ is recommended, e.g. 0adm-
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Table 7 (continued)
Symbol 2 Meaning
indices of Roman type
exe executional
exp experimental, exposure
fix fixed
fla flame
fl flange (of a beam)
fund fundamental
g,(gua) guaranteed, safeguarded y\(b
i,(init) initial ']9
inc incidental O\% :
ind indirect m%J
lg long ,-O -
Igt long term ¢ \‘O
Is limit state /. o
max maximum, peak AO‘
mea measured \\\(
min minimum ‘\\)\
n,(net) net(to) s(\(\Q)
obs observed $ N
ori original A\‘O
pas passive \O
pro provisional.‘('\,{~
red reduced C)\\
ref referénce
rel ;@f;e
req A‘)‘tgquired
rsi \%U residual
sh (\%\ short
sht .\Q‘V short term, brief
sit \Ov situation, site
suc SV suction
s&a}r/\\‘ survival
ta?/ target (vatue of)
th,(theo) theoretical
tot total
var variable
w, (web) web (of a beam)
indices of italic type
Lj | ordinal number, number of...
a  Itisrecommended when determining abbreviations that are not included in this table to
start from the English term.
b The expression ‘admissible’ in the meaning of an admissible value of ... was often indicated
by placing -’ above the symbol, but the index ‘adm’ is recommended, e.g. Gadm-
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Table 8 — Index iv) - indices 2 related to the Basic variables and the Performance functionals
and formed by one or more successive separate Latin lower (and upper) case letter symbols

in Roman type

Symbol

Meaning

upper case

|lower case

indices related to the Basic variable F

F |f Action in general, Loadcase
indices related to the three types of Action in general
A a Accidental
G g Permanent s
Q q Variable r\Q’\
indicgs indicating the origin of Action in general Aq.;‘ .V
av avalanche, snowslide ,\Q-)kbv
ea earth, ground/soil, (mud-current) ('\‘ o)
sw self-weight \%V
eq earthquake, seismic activity (}3\ )
ex explosion (-\Q
fi fire, deflagration N Y
hur hurricane, tornado &\\}\\
ice ice, ice-ing ‘AQ)
im impact, shock, coQ\@rL crash
liq liquid/fluid - @)
p.(pr) pressure, Pr\g\s‘urizing, in/deflation
p,(pre) prete}@p}f‘i'ng, prestressing
rai Q&e\}&‘y’) rain(fall), tropical rains
sn “ s}bjw(fall)
t,(tem) (\$\ temperature (fluctuation, gradient)
t,(traf) C)V traffic, truck
wav (-AO ’ (tidal) waves, swell, tsunami
w O)\J wind, storm, gale, cycloon/typhoon
qé)v groundwater, water(current), stormtide (flood/surge)
indic¢s related }Q\Q’('e Basic variable GE
GE é\/ |ge | Geometry of structure in general
indicg¢s Eé(egti‘ to the Basic variable M
M ®) !m.(mat] !Material property in general
indices related to aspects and kind of Material property
a,(abs) absorptiveness
age ageing b
b,(bon) adhesiveness (bond)
brit brittleness
¢,(com) compression b
cli climatic(ally), (deteriorative, erosive)

a

b

A number of indices have been repeated for the sake of consistency within the five column subdivisions correponding

Susceptible to

with the three Basic variables and the two Performance functionals.
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Table 8 (continued)
Symbol Meaning
coh cohesiveness
cond conductivity
cons consolidation b (of soil)
cor corrosiveness
cr creepiness
dam damping capacity
det deteriorativenaess
duc ductility y\(b
dur durability ‘qp
dyn dynamic(ally) O\% -
el elasticity ()\%J
env environmentally, (deteriorative, erosive) ,-O -
£ (fail) failure N\
fat fatigue b /. o
frac fracture AO‘
fric friction b \\\(
gr,ag grain, aggregate ‘\\)\
grad (temperature-)gradient b s(\(\Q)
iner inertness $ N
pl plasticity A\‘O
r,(rlax) relaxation b \O
rpl rigid-plastig{:@ﬁﬁ'
rup rupture C)\\
sat satur jon b
shr l@n\?age b
st,(stat) ~ .§1)atic(ally)
t,(temp) \%U temperature-dependant
t,(ten) (\%\ (ex)tension(ing) b
t,(timLQ)/ time-dependant
t,({@‘(‘ torsion, twistb
) ;@v toughness
O/\\ v shear(ing) b
= v (vie) yietdimgness

indices related to the Performance functional S

S | s

Response of structure, Sequel or Effect of action(s), Action-effect

indices related to elementary Response of structure

buc buckling
c,(com) compression
m bending
t,(ten) (ex)tension

b Susceptible to

a A number of indices have been repeated for the sake of consistency within the five column subdivisions correponding
with the three Basic variables and the two Performance functionals.
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Table 8 (continued)
Symbol Meaning
t,(tor) torsion
v shear
war distortion (warping)
indices related to aspects of and intricate Response of structure
cons consolidation
cyc cyclical
dyn dynamical
ext external y\(b
extr extreme ‘qp
flu flutter D
geo geotechnical m%
int internal ,-O -
r,(rlax) relaxation ¢ \‘O
sat saturation /. O\
sli sliding AO‘
st,(stat) statical \\\(
sup support ‘\\)\
vib vibration s(\(\Q)

indicgs related to the Performance functional R

o

R r

| Resistance, (@s\‘({city of structure

indicgs related to Performance conditions (limit@es—» index ii)

dur duy,g@}kfy
fat @m
fi .\ fire
ser ,_O\‘ serviceability
u f'\\) ultimate
indicgs related to aspects d ind of Resistance of structure
at(e@\ absorptive
é@%on) adhesive (bond)
R buc buckling
) SV c,(col) collapse
O/\\‘ ¢,(com) compressive

= CT(CTIy) critical
det deteriorative
dis dissipative
dst destabilizing
dyn dynamical
extr extreme
f,(fail) failure
frac fractural

b Susceptible to

a A number of indices have been repeated for the sake of consistency within the five column subdivisions correponding
with the three Basic variables and the two Performance functionals.
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Table 8 (continued)

Symbol Meaning

fric frictional

geo geotechnical

irr irreversible

m bending

pro progressive

res resonance

o reversible

rup rupture

st,(stat) statical

stb stabilizing

t,(ten) (ex)tensional

t,(tor) (dis)torsional, twisting

\% shearing

vib vibrational

y,(yie) yielding

a A number
with the three

b Susceptibl

 to

pf indices have been repeated for the sake of consistency within the five column subdivisions correpgnding
Basic variables and the two Performance functionals.

Table 9 —
successive d

Index v) - indices related to place and (thén) direction and formed by one or mpre
r separate Latin upper and/or lower case letter symbols in Roman and in italic|type,

by one separate Greek lower case letter symbolin italic type, by mathematical signs and/¢r by

Arabic numnerals/digits

Symbol

| Meaning

indices relate

 to place

one separate

Latin lower case letter symbolin Roman type

(o]

|in the origin

one or more s

iccessive Latin upper-and/or lower case letter symbols in Roman type in combination with coordi-

nates, labels, {ligits, etc.

B,(bea) ............ beam nr............

C,(cou) cvueunnnne column nr..........

CI'S errerenns cross-section nr..........
elt...... elementnr............

| (o floornr

fou.......... foundation: labels ...........
1,(joi) e joint: coordinates, labels ..........
K,(kno) ......... knot: coordinates, labels ..........
mee ........... membrane nr ...........

mer ......... member nr .........

pla....... platenr..........

P,(poi) ........ point: coordinates, labels .........
W, (wal) ....... wallnr.........

indices related to direction

one Latin lower case letter symbol in Roman type
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Symbol Meaning

indices related to place

one separate Latin lower case letter symbol in Roman type

h horizontal, level

1 longitudinal direction, lengthways, -wise

r,(rad) radial direction

t tangential direction(see also the index ‘tra’ below)
v vertical direction

one s¢parate Latin lower case letter symbol in italic type

Xz direction of a coordinate axis ‘qp
succefpsive Latin lower case letter symbols in Roman type O\% -
lat lateral m%J

par parallel (to) ,-O -

per perpendicular, normal, upright ¢ \‘O

tra transverse direction /. O\

one s¢parate Greek lower case letter symbol in italic type AO‘

a, B,vl6, ¢ angle \

math¢matical signs 5\0\

|| or/, parallel (to) s(\(\Q)

1 perpendicular, nq&l\a'l, upright

Arabif numerals or digits in combination with math matical signs

0,1,2)3,.. Arabic nu@rals, digits

LA 7°, 42}@: or: 7 degrees, 42 minutes, 3 seconds

™
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Table 10 — Index vi) - indices related to types of material and formed by one or more successive
separate Latin lower case letter symbols in Roman type

Symbol a Meaning

a steel, structural (Acier constructive)
al ALuminium

c Concrete

ca Concrete, Aerated / gas concrete

cl Concrete, Lightweight

cla CLAy

gl GLass, structural

gr (under)GRound, (sub)soil

ma MAsonry

ps Prestressing Steel

Py PolYmer

ro ROck

S Steel, reinforcing

sa SAnd

te TExtile, cloth, fabric

ti TImber

wa (ground)WAter

a]\/[ The letter symbols are derived from the capital letter symbols of the terms in the column
‘Meaning’.

Table 11 — Mathematical signs and graphical'symbols for use in the analysis and design| of

structures

Symbol, sign Meaning
e mathermatical constant, base of natural logarithms

(=)2,718 281 8...)
Ax operator, (finite) increment of x
> operator, ¥ a; = aj + az + ... + ap, combination of
Sf operator, (infinitesimal) variation of the function f
T mathematical constant, ratio of the circumference to the diam-

eter of a circle, ™= 3,141 592 6...

) graphical symbol, indication of diameter (for example of rivets,
reinforcing bars, etc.)

i graphical symbol, indication of dimension (of square tubes/
hottowsections)

‘ (prime) mathematical sign, compression @

|| or // mathematical sign, parallel (to)

1 mathematical sign, perpendicular, normal, upright

A (circumflex) mathematical sign, $: limit or ultimate value of S

o] mathematical sign, infinity

0,1,2,3,.. Arabic numerals or digits

f(point above a symbol) f(= df /dx) derivative of the function fof one variable

; (semicolon) punctuation mark (between subscripts)

a  The use of a subscript such as ¢, t (ten) makes it possible to avoid the use of * (prime).
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Annex A
(normative)

Definition and scope of generic quantities

A.1 Introduction

Besides physical quantities typical groups/collections of physical quantities have gainéd importance
in thgory and practice within the field of the design of structures. These groups/collections of physical
quantities functionally represent the structure, its exposures/actions, its behaviour/mnaterials, its
responses and capabilities.

They gualitatively characterize, systematise and comprise what is simply meant by: the prdcess, content
and result of the analysis and design of structures.

They pmbrace the notions:

o)

(technical) structure (geometry, materials) with its constraints/supports;
— upnder external and internal actions, loadcases and othetexposures;

— itis response in terms of external displacements, rotations and deflections and interngl strains and
sfresses; and

(=

Tue requirements to be fulfilled (a.o. sufficiehtresistance/capacity).

The q

=

intessence of this representation of the'design of structures is pictured in Figure A.
The cpllections of physical quantities involved read from the scheme:

Thre¢ Fundamental or Basic variables: F: Action, Loadcase

GE:Geometry or GEometry of structure
M: Material property

and tywo Performange functionals: S: Response of structure

R: Resistance of structure

Colleg¢tions as designated by the symbols F, GE, M, S and R are called ‘generic quantities’.

A.2 The concept of a ‘generic quantity’

The concept of a ‘generic quantity’ is introduced and defined in this annex to distinguish between
‘physical quantities’ (as described/defined in this International Standard) and quantities/variables
in a more generic (read: generative/representative) sense. With respect to the field of the design of
structures generic quantities show up, among others, as ‘Basic variables’

NOTE See IS0 2394 and EN 1990.

The concept of a ‘generic quantity’ is defined and represented by a set of specific physical quantities, such
as actions, resistances, etc. Each set, i.e. generic quantity has a specific name and corresponding symbol.
Physical quantities have a unique dimension expressed in units (of measurement). Generic quantities do
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not. However, the constituents of the latter (i.e. the specific physical quantities of the constituent set)
each do have a dimension, in general not alike.

NOTE In both ISO 2394 and EN 1990 relations between generic quantities have been expressed in the form
of functional 'expressions’/’equations’ (for instance: the generic quantity ‘Resistance’ (symbol: R) is expressed as
fUrMGEF(M,GE,F)). An other example are the so-called combination 'rules’ of Actions, like: F= A+’ Q, etc.).

More examples of functional 'expressions’ and 'rules’ of generic quantities are given in A.5.

A.3 Further exemplification of the concept of a generic quantity

In Table A.1

)

are delineatdd with respect to their scope and content and in view of their practical usage in verifi
‘equations’ of Response versus Resistance of structure and in combination 'rules’ of Actionhs for the
determinatign of the critical Loadcases. See also A.5.

Table A.1 — Elaboration of sets of physical quantities representing generic quantities: Bg

variables and Performance functionals

ities,
ration

Isic

Name

Symbol |‘C0ntent' and scope

Basic variablgs

(Force,) Action|in General, Loadcase

F-set comprising a.o.
e distributed, static and dgnamic loads over the volume
and/or (part of) the baunding surface
¢ external, static and.dyhamic loads, forces and moments
(e.g. shock, impactconcentrated actions)
e constraints; viz. imposed:

- strains

- displacements

- rotationls
(due to\e:g. thermal expansion, temperature gradients,
creep/relaxation, shrinkage and from (local or
strong gradient) settlements of (pile)foundations,
subsoil, supports)
e exposure to fire (fire scenarios) (e.g. heat flux and

pressures, temperature gradients, fire storms)

three types of Action in general:

1. Accidental aftion

2. Permanent gction

3. Variable action

Geometry of structure in general

GE

GE-set comprising a.o.
e dimensions of
Is (line-,
plane/surface-shaped and volumetric/solid
members)
- structural members (e.g. length, width, height,

thickness, angle, slope, skewness, radius,
(cross-sectional) shape and area, volume, linear
and quadratic axial moments of area)

e dimensional imperfections (e.g. tolerances,
eccentricities, damages)
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Table A.1 (continued)

Name

Symbol | ‘Content’ and scope

Basic

variables

Mater

ial property in general

M

M-set comprising, a.o

e linear behaviour (e.g. static and dynamic, elastic
moduli)

e non-linear/irreversible behaviour (e.g. rigid-plastic
moduli, yield/flow rules, moment-curvature law, flow,
and failure surfaces: strengthening and softening)

e ductile versus brittle failure behaviour (e.g. toughness,

sudden rupture)

hd tilllg Q‘EI!EIIMJQIILL ‘ggghgvi!gul (C.S. Vi‘l)l atil}lla} C‘lalll})ill U
creep and relaxation, shrinkage, saturation,
consolidation of soil, soil-pile adhesion, fatigue:
accumulated periodical microstructural daniage)
e temperature- ndant behaviour (e.g. thermal
expansion and conductivity, high-temperature
deterioration)

e durability and chemical inertness.(e:g. corrosion,
ageing, environmental and climate.agents sensitivity

Perfo

Fmance functionals

Respo
action|
(or So

hse of structure, Sequel or Effect of
(s), Action-effect
licitation)

S-set comprising a.o.
D :
displacements ahd rotations

of overall structute, parts thereof and its
supports athd foundation (footings, piles)

of structural members and subsoil (e.g.
tensior/compression, bending, shear, torsion
andibuckling; sliding of soil layers, subsoil
settlement)
dynamic and cyclic movements(/vibrations)
of members and overall structure, c.q. parts
thereof (e.g. velocities, accelerations, frequen-
cies, number of cycles, resonance, flutter)

e internal Response of structure:
deformations and strains, normal and shear
for nding and torsional moments an
stresses in members and parts thereof
and in subsoil/underground

Resist

Ance or Capacity of structure

R-set comprising a.o.
e strength: structural (e.g. tensile/compressive, bendfng,
shear, torsional; adhesion(bond), frictional)

fatigue

e rigidity: static (e.g. deflections, sway, displacement,
rotations, strain)
dynamic (e.g. movements, velocities,
accelerations, critical damping)
geotechnic (e.g. of foundation (piles,

footings) and subsoll)

« stability: static, first and second order
dynamic (e.g. natural frequencies, eigen modes)
geotechnic (e.g. of slopes and taluds)

¢ absorption capacity of
energy, elastic and/or non-elastic/dissipative
(e.g. shock, impact, earthquake/seismism,
explosion, fatigue, plastic hinges)
heat (fire exposure)

o str ral and non-str ral ilities:
structural integrity: redundancy, robustness
(preventing the progress of local damage
and/or failure — progressive collapse)
non-structural provisions (e.g.temperature
barriers (insulation), fire walls, damping
devices)
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A.4 Names and symbols for generic quantities

A.4.1 General method (KIM) for forming and writing of names and symbols

The same remarks for the forming and writing of new and unique (names and) symbols for physical
quantities (see 3.2.) are valid for generic quantities: the kernel of a (compound) symbol can be chosen
from Table A.2 and indices (mostly subscripts) forming that unique (compound) symbol can be chosen
from Tables 5 to 10.

Table A.2 — Generic quantities, to be used in verification equations and combination rules -
names - symbols, formed by one or two Latin upper case letter symbols in Roman type

Generic quantities

Item. No. Name Symbol Remarks

Basic variablgs

A2.1 (Force,) Action in general, Loadcase F
three types of Action in general:
A 2.1.1 Accidental action A
A.2.1.2 Permanent action G
A.2.1.3 Variable action

A2.2 Geometry of structure in general GE

A2.3 Material property in general M

Performance functionals

A2.4 Response of structure, Sequel or Effect of action(s), S
Action-effect (or Sollicitation)

A.2.5 Resistance or Capacity of structure R

A.4.2 Method and Rules for forming and writing names and symbols of generic quantities

A.4.2.1 Names

In general the name of a generic quantity is one term or a combination of several terms (often theg term
‘action’ is us¢d);

The terms arfe written in Latinlower case letter symbols in Roman (upright) type, with exception of the
first (or the fiirst two) letter Symbol(s), written as an upper case letter symbol;

For the design of structures the names (and symbols) of the most commonly used generic quantitigs are
given in Table A.1 andFable 8.

EXAMPLES 1| Ofte termAction, Resistance, etc.

EXAMPLES 2 ~Combination of terms Snow action, Material property In general, etc.

A.4.2.2 Symbols

The kernel of a symbol of a generic quantity is a one-(or two-)letter symbol in upper case of the Latin
alphabet, written in Roman (upright) (see Table A.1).

NOTE in probalistic analysis of structures Greek lower case lettersymbols in Roman type are also used
(see Table 4).

The kernel can be modified by applying one or more subscripts/indices.

Subscripts/indices are formed from letter symbols, digits and graphical symbols: they are written in
Roman (upright) type. If the kernel of a physical quantity, is used as a subscript/index it is written in
italic type. Several kinds of subscripts/indices are given in the Tables 5 to 10.
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