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Stress

Additives
Safety
Buckling

Bending

Strain
Splitting
Shrinkage
Failur¢

Span

Gravel 7
Slab

Deformation

Loading

Junction

Reinforcement

Deformed bars

Plain bars

Hooping, confinement

Bond
Web of Beam

Limit state

Contrainte

Adjuvants

Securité

Flambement

Flexion

B ngq;‘mg‘cion unitaire

Fendage

Retait
Rupture
Travée

Gravier

Dalle

Déformation

Chargement

Jonetion_
Armature
Barres devurees
Barres lisses
Frettage
Adhérence

Ame de pouter

Etat limite
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Load
Concrete
Lever arm
Aggregates
Support
Sand
Creep

Materials behaviour

Deflection

Radius
Compfession
Compression flange

Stirrups

‘Development Length

Column

ActiQn

Inertia

Beam

Contour
Coefﬂcient

Yield strength
Ultimate strength
Structure

Slenderness

Charge

Béton

Bras de levier
Agregats
Appui

Sable
Fluage

Comportement des
materiaux

Fleche

Rayon

(;‘ompressi‘on

Table de compression
Etrier

LQngueur d’adherence
Pillier

Action ,

Inertie

Poutre

Contour

Coefﬁcient

Limite d’ecoulement
Limite de rupture
Ossature

Elancement
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Notations relating to  cross-
sections

Cross- sectional area
Cross-sectional area of concrete

Cross-sectional area of core

Cross-sectional area of longitudinal
tensile reinforcement

Cross-sectional area of longitudinal
compressive reinforcement

Cross-sectional area of stirrups
Cross-sectional area of spirals

Transformed cross-sectional area
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Width (stair or strip ...)
Width of section

Width of web (T-Sections)

Efective width of compression
flange

Thickness of concrete cover on steel
reinforcement

Effective depth of section (distance
from extreme compression fibre to
centroid of tension steel)

Distance from extreme compression
fibre to centroid of compression
steel

Core diameter of a Spirally
reinforced section

Eccentricity of normal force from
the centroid axis

Eccentricity of normal force from
the centroid of tensile steel

Total thickness of Section
Height (vertical dimension)
Radius of gyration
Moment of inertia

Stiffness

Distance, Length, Span
Development length
Radius

Radius of gyration

Distance

Spacing of stirrups or spirals

Statical moment of area

Thickness (for slab or wall)

Thickness of flange of T- section

Distance from extreme compression
fiber to neutral axis in a section
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Depth of rectangular compression
block

Distance between internal tensile
and compressive resultant
forces in a section

Section modulus

Ratio of steel to effective erea in
section

Balanced steel ratio

Balanced steel area

Notations Relating to Properties

of Materials:

Young’s modulus-Modulus of
elasticity

Modulus of elasticity of concrete

Instantaneous modulus of elasticity
of concrete

Modulus of elasticity of steel

Shear modulus

Modular fatio = E—S

Ec

Poisson’s ratio
Coeficient of thermal expansion

Strength

Characteristic compressive strength
of concrete

Compressive strength of concrete at

j days

Characteristic tensile strength of
concrete

Splitting strength of concrete

Tensile strength of concrete in
bending (modulus of rupture)
Tensile stress in steel at Ultimate
Load

Tensile strength of steel

Yield strength of steel
(Characteristic strength in tension)
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Proof stress of steel (Characteristic
strength in tension)

Notations relating to external
loads and forces :

Capital letters for concentrated loads
and small letters for distributed loads,
for dead, live and wind loads

Dead or permanent load

Live or moving load, except for live
load on roof

Total weight of the building, which

used in the seismic calculations, and

equals the dead weight, and
sometimes part of the live load

Total load
Distributed total load

Live load on roof

Snow load

Factored dead or permanent load
Factored live or moving load
Total ultimate load (factored)
Wind load

Earthquake load

Load due to lateral pressure of soil
and water in it
Liquid pressure load

Effects of Ultimate load (forces,
reactions, moments, deformations,
..., etc.)

Effects of Ponding load

fO‘Z ’ f0.2

W=G+P
W=g+p
L,

S

Gy, 8u
Py, pu
Wy, wy
W, w
E
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Effects of dead loads (forces,
reactions, moments, deformations,
..., etc.)

Effects of live loads (forces,
reactions, moments, deformations,
..., etc.)

Notations relating to internal
forces:

Normal force

Bending (flexural) moment
Moment of N about centroid of
tensile Steel

Moment of N about centroid of
compressive steel

Ultimate bending moment (factored)

Ultimate moment of N, about
centroid of tensile steel (factored)

Torsional moment
Shearing force

Ultimate shearing force (factored)

Ultimate normal compressive force
(factored)

Total compressive force on section

Total compressive force in the
concrete of'a Section

Total compressive force in
compressive steel in section

Total tensile force in tensile steel in
section

Self straining force and effects
arising from contraction or
expansion from temperature change,
shrinkage, moisture change, creep in
component materials, movements
due to differential settlement or
combinations
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Torsion moment (Torque)

Ultimate torsion moment (Torque)
(factored )

Notations relating to stresses,
strains and displacements :

Stress

Tensile stress in steel reinforcement
Compressive stress in steel
Compressive stress in concrete
Tensile stress in concrete

Principal stress

Strain

Compressive strain in concrete
Tensile strain in steel

Compressive strain in Steel

Ultimate compressive strain in
concrete

Shrinkage strain in concrete
Creep strain in concrete

Yield strain in steel

Shear stress(calculated ultimate
tangential stress) ( factored)

Virtual ultimate tangential stress
( factored) '

Permissible ultimate tangential
stress in concrete ( factored)

Torsional stress
Bond stress

Deflection

Tt

b
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Other Notations:

Standard deviation for a sample
of limited specimens

Standard deviation for a sample of
un limited specimens (home
population)

Factor of safety

Slendemness ratio

Capacity reduction factor
Coefficient

Coefficient of buckling length
Buckling factor

Equivalency factor
Continuity factor

Diameter of reinforcement bar

Round bars, of mild, normal yield
steel

Deformed bars, of intermediate
yield steel, of continuous or
indented spiral deforms

Deformed bars of high yield, hot
ruled steel, of continuous or spotted
spiral deforms

Deformed bars, of high yield, cold
treated, stiff steel, of continuous or
spotted spiral deforms

Angle

Time

Fundamental period of vibration for
structure (in seconds)
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il Al agjall b 5acinall cBlaleall :(F-A) Jgiad

ﬁ Lw
b
1.00 ay 0.045 0.050 | 0.075 | 0.071 0.033 | 0.061
‘ oz 0.045 | 0.076 | 0.050 0.071 | 0.061 | 0.033
0.95 @y 0.050 0.055 | 0.079 | 0.075 0.038 | 0.065
' g 0.041 | 0.072 | 0.045 | - 0.067 | 0.056 | 0.029
0.90 ay 0.055 0.060 | 0.080 | 0.079 0.043 | 0.068
' g 0.037 | 0.070 | 0.040 0.062 | 0.052 | 0.025
0.85 ay 0.060 0.066 | 0.082 | 0.083 0.049 | 0.072
' oz 0.031 | 0.065 | 0.034 0.057 | 0.046 | 0.021
0.80 ad 0.065 0.071 | 0.083 | 0.086 0.055 | 0.075
B 0.027 | 0.061 | 0.029 0.051 | 0.041 | 0.017
075 oy 0.069 0.076 | 0.085 | 0.088 0.061 | 0.078
' o 0.022 | 0.056 | 0.024 0.044 | 0.036 | 0.014
0.70 ay 0.074 0.081 | 0.086 | 0.091 0.068 | 0.081
: og 0.017 | 0.050 | 0.019 0.038 | 0.029 | 0.011
0.65 oy 0.077 0.085 | 0.087 | 0.093 0.074 | 0.083
' ag 0.014 | 0.043 | 0.015 0.031 | 0.023 | 0.008
0.60 ay 0.081 0.089 | 0.088 | 0.095 0.080 | 0.085
' o 0.010 | 0.035 | 0.011 0.024 | 0.018 | 0.006
0.55 ay 0.084 0.092 | 0.089 | 0.096 0.085 | 0.086
' g 0.007 | 0.028 | 0.008 0.019 | 0.014 | 0.005
0.50 ay 0.086 0.094 | 0.090 | 0.097 0.089 | 0.088
' ap 0.006 | 0.022 | 0.006 0.014 | 0.010 | 0.003
Ma= s w.a wW=g+p
Mp= OL_B.W.b2 Wy = gu T Pu
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0.80
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0.045
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0.75

a,DL
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0.020

0.70

o, DL
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0.007

0.046
0.016
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0.017

0.65

o ,DL
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0.006
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0.014

0.050
0.009
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0.014

0.60

o,DL
o, DL

0.034
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0.073
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0.55
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o,DL

0.035
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0.056
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0.081
0.009

0.50

o ,DL
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0.037
0.002
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0.007

0.059
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0.089
0.007
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U §psiall Jlaal) 5l s dpsall agiall 8 Sacdaal) clalaall  :(0—A) Jgaad)

. Vil | YAda | YAla | fdlla | edlla | tdla | VAlla | Adla | 4dla

= A . e eve . e

[ e R} 72/ N Oy 2% B H
1.00 a,LL | 0.036 | 0.027 | 0.027 | 0.032 | 0.032 | 0.035 | 0.032 | 0.028 | 0.030
" @,LL | 0.036 | 0.027 | 0.032 | 0.032 | 0.027 | 0.032 | 0.035 | 0.030 | 0.028
0.95 aLL | 0.040 | 0.030 | 0.031 | 0.035 | 0.034 | 0.038 | 0.036 | 0.031 | 0.032
77 @,LL | 0.033 | 0.025 | 0.029 | 0.029 | 0.024 | 0.029 | 0.032 | 0.027 | 0.025
0.90 oa,LL | 0.045 | 0.034 | 0.035 | 0.039 | 0.037 | 0.042 | 0.040 | 0.035 | 0.036
7 @,LL | 0.029 | 0.022 | 0.027 | 0.026 | 0.021 | 0.025 | 0.029 | 0.024 | 0.022
0.85 a,LL | 0.050 | 0.037 | 0.040 | 0.043 | 0.041 | 0.046 | 0.045 | 0.040 | 0.039
7 @,LL | 0.026 | 0.019 | 0.024 | 0.023 | 0.019 | 0.022 | 0.026 | 0.022 | 0.020
0.80 a,LL | 0.056 | 0.041 | 0.045 | 0.048 | 0.044 | 0.051 | 0.051 | 0.044 | 0.042
7 @,LL | 0.023 | 0.017 | 0.022 | 0.020 | 0.016 | 0.019 | 0.023 | 0.019 | 0.017
0.75 a,LL | 0.061 | 0.045 | 0.051 | 0.052 | 0.047 | 0.055 | 0.056 | 0.049 | 0.046
7 @,LL | 0.019 | 0.014 | 0.019 | 0.016 | 0.013 | 0.016 | 0.020 | 0.016 | 0.013
0.70 a,LL | 0.068 | 0.049 | 0.057 | 0.057 | 0.051 | 0.060 | 0.063 | 0.054 | 0.050
" @,LL | 0.016 | 0.012 | 0.016 | 0.014 | 0.011 | 0.013 | 0.017 | 0.014 | 0.011
0.65 a,LL | 0074 | 0.053 | 0.064 | 0.062 | 0.055 | 0.064 | 0.070 | 0.059 | 0.054
7 @,LL | 0.013 | 0.010 | 0.014 | 0.011 | 0.009 | 0.010 | 0.014 | 0.011 | 0.009
0.60 a,LL | 0081 | 0.058 | 0.071 | 0.067 | 0.059 | 0.068 | 0.077 | 0.065 | 0.059
7 @,LL | 0.010 | 0.007 | 0.011 | 0.009 | 0.007 | 0.008 | 0.011 | 0.009 | 0.007
0.55 a,LL | 0.088 | 0.062 | 0.080 | 0.072 | 0.063 | 0.073 | 0.085 | 0.070 | 0.063
7 g LL | 0.008 | 0.006 | 0.009 | 0.007 | 0.005 | 0.006 | 0.009 | 0.007 | 0.006
0.50 a,LL | 0.095 | 0.066 | 0.088 | 0.077 | 0.067 | 0.078 | 0.092 | 0.076 | 0.067
7 @,LL | 0.006 | 0.004 | 0.007 | 0.005 | 0.004 | 0.005 | 0.007 | 0.005 | 0.004

2
M ur=a,,.pa

2
M aL =0y, .pb

(3radl allpy ) (sl puiall) ol Jasll = p
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SUDLL el g8 a8l (b) g (a) Caalad¥) A Jlaall Jabudl Apwd  :(1-A) Jgand

a . YA | YA | YAl | Al | Al | T | VAL | AL | s A
b FuF NNy - [N I 7/ I o

1.00 Wa 0.50 0.50 0.17 0.50 0.83 0.71 0.29 0.33 0.67
’ W, 0.50 0.50 0.83 0.50 0.17 0.29 0.71 0.67 0.33
0.95 wa 0.55 0.55 0.20 0.55 0.86 0.75 0.33 0.38 0.71
T wh 0.45 0.45 0.80 0.45 0.14 0.25 0.67 0.62 0.29
0.90 wa 0.60 0.60 0.23 0.60 0.88 0.79 0.38 0.43 0.75
T wh 0.40 0.40 0.77 0.40 0.12 0.21 0.62 0.57 0.25
0.85 wa 0.66 0.66 0.28 0.66 0.90 0.83 0.43 0.49 0.79
T wb 0.34 0.34 0.72 0.34 0.10 0.17 0.57 0.51 0.21
0.80 wa 0.71 0.71 0.33 0.71 0.92 0.86 0.49 0.55 0.83
T wh 0.29 0.29 0.67 0.29 0.08 0.14 0.51 0.45 0.17
075 wa 0.76 0.76 0.39 0.76 0.94 0.88 0.56 0.61 0.86
T wh 0.24 0.24 0.61 0.24 0.06 0.12 0.44 0.39 0.14
0.70 wa 0.81 0.81 0.45 0.81 0.95 091 0.62 0.68 0.89
T wb | 019 | 019 | 055 | 019 | 005 | 0.09 | 038 | 032 | 0.11
0.65 wa 0.85 0.85 0.53 0.85 0.96 0.93 0.69 0.74 0.92
T owb 0.15 0.15 0.47 0.15 0.04 0.07 0.31 0.26 0.08
0.60 wa 0.89 0.89 0.61 0.89 0.97 0.95 0.76 0.80 0.94
T wb 0.11 0.11 0.39 0.11 0.03 0.05 0.24 0.20 0.06
0.55 wa 0.92 0.92 0.69 0.92 0.98 0.96 0.81 0.85 0.95
"7 wh 0.08 0.08 0.31 0.08 0.02 0.04 0.19 0.15 0.05
050 wa 0.94 0.94 0.76 0.94 0.99 0.97 0.86 0.89 0.97
T wb | 006 | 006 | 024 | 006 | 001 | 003 | 0.14 | 0.11 | 0.03
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(el die Canse ades Slall Jasg
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e doalal) callal iU
e JBY Gee Gl dghae Sl e anius Al a3l e Akl ol Bakat —
Jia) Aaslial Aiaall ol il culd AL aa Lplyaind Ay s s 31U ASLas B
cdiall vie  ALRY (gole b s sag Adiae 2a3 Al Llg 3l g L)l
P Leses coalanly KU daall 655 3 ettty il sliadV) ag)e ot =2
wi=oy w (dushll oYL ) wy Jeall —
W2 =0 W (Lmadll sl L ) Wy Jeadl -
Jal cre Janins 25 ¢ V) (Y=A) Jsaadl e Legad 2255 (Dlalas Laa 0 ¢ 01 1ua
M (V= £=A) 2t 85, K0l aelsdll i oLtV agie Glaa
W oe Wase (Wa ) Wi Jlaxiad pe o815 canlsl slasy)
arall 2agy canls oladl cld AL Jyshall slat¥) ae cpalad) 3 AL haivl Mo —a
(WL? /35 ) L Jishall olas¥1 8 aalsll olady) cufd 2Dl il
AR p3d juadll jladll Jsk L oidua
el e Aa i) Al Lysbase @ aladUl) g diasal) (B8 allall aall (5505
Aoy coainal) olaiyl 8 ¢pa eyl culd AL bl A86 1 aje Aads 63y eSaal
e ASLand) 3 ALY Jaas ddla ey Y]

Calady) @) Dlasal) cldlll & Jlaall) aujgl cdlalaa  (V—A) Jgaad)

-

A
Ay | 076 | 0.80 | 090 | 1.00 | 1.1 1.2 1.3 14 1.5 1.6 18| 2.0 o0

oy | 0.52 048|040 033028023019 0.16 | 0.14 | 0.12 0.08 | 0.06 | 0.00

Oy | 0.19 1021 | 0.27 | 0.33 | 0.39 | 0.45 | 0.51 | 0.57 0.61 | 0.66 | 0.79 | 0.89 | 1.00
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doall Jleall 5ulati ¥ ) Aaladl laal) culladly e cdigylall oda dmdla juail — |
Lellaxial oSay 4ol e callsiily esally ((500kgf/m?) 5 KN/m® Lede dplainy)
iaal) ties laall Ty b ahall 5l as Jlaiad slefye Adayyd ST ds Jlaal Allad
(anndll v Cinge pies Slaall dawy (A b e o)

AoV Lgahlal sie aliiay) Adaye D0 (e ccallaadl 8 A5kl ol llas — oo
il lSaT lgale alati 3 oalatly Jaxd ADly o() 0 —A) JSAH 8 Adaall ALY oS30
oSV Sladl Ly s Ly 5 Ly opplaall @ildy ((0=V 1Y)
WAl dgadan JelS e Uil e hse Jaad 2RO oda e

P YIS Cpalasyl AL 3S5e b Jlal) ge salgial slady) agie ai —
Mo = why’ Ly sl Slaall slasl ()
Mo =1 Mgz :Ly Jashll Sl slasly (¥

Lot Gyl (V=AY IS8l 1 ((A=A) Jsandl Oe iy ¢ py Oalalaall i aand 1

[O.Ssp:%slj doual) Aoyl

1

cre Lead (& Y el V) Aoy 40300 6 i) aie Zala o Linil agye 2253,
.L2 a\;’l\}” ,_53 0.3 Moz =3 cLl al;'.?}“ (.sj O.3M01

Ho ¢ py soplalaall o (A=A) Jgand)

p=-* 0.50 0.55 0.60 0.65 0.70 0.75 0.80 0.85 0.90 0.95 1.00

L, 0.0973 0.0911 0.0849 | 0.0787 | 0.0728 | 0.0670 | 0.0615 | 0.0561 | 0.0511 | 0.0465 | 0.0423

L, 0.328 0.377 0.435 | 0.492 | 0550 | 0.612 | 0.681 | 0.757 | 0.831 | 0.915 1.00
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el 08 Lasie Gaalatly 48 dal) ) A Jleall) au)sl clalaa 1(3=A) Joand)

Adables Loyt
-~
Ay | 0.76 0.80 0.90 1.00 1.1 1.2 1.3 1.4 1.5 1.6 1.8 2.0 o0
T
le 0.614 | 0.575 | 0.481 | 0.396 | 0.323 | 0.262 | 0.212 | 0.172 | 0.140 | 0.113 | 0.077 | 0.053 | 0.000
(12 0.207 | 0.237 | 0.316 | 0.396 | 0.473 | 0.543 | 0.606 | 0.660 | 0.706 | 0.746 | 0.806 | 0.819 | 1.000

Gl ol Adlatall Safsadl <l cUdl) b Jlaa¥) s cdlalaa t() v —A) Jgaall

Adda dunil) Sllead) 0080 Ladie G ladly 48 8al)

Apead
ANt | 0.76 0.80 0.90 1.00 1.1 1.2 1.3 1.4 1.5 1.6 1.8 2.0 0
r
o 0.747 | 0.707 | 0.604 | 0.500 | 0.405 | 0.328 | 0.258 | 0.203 | 0.166 | 0.131 | 0.086 | 0.059 | 0.000
05} 0.253 | 0.293 | 0.396 | 0.500 | 0.595 | 0.672 | 0.742 | 0.797 | 0.834 | 0.869 | 0.914 | 0.941 | 1.000

:Adlatiall ilead) il clladll —e—¢—A
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Allaia 3ilgn il A 8] Db (Y Y-A) Jeid)

gl Hlall i ) Lkl 8 Silsad agie cud (Y Y=A) Jgsad)

1L2/2

L2

2
Li/2
i
gy |
! 3}’2 ym‘

sl Jigal e agysall cuanl) gy
L; oL, 1 2 3 4 5 6
1 1.00
2 0.869
3 0.712 1.000
4 0.594 0.952
5 0.506 0.869 1.000
6 0.440 0.787 | 0.976
7 0.388 0.712 | 0.928 1.000
8 0.347 0.648 | 0.869 | 0.986 _
9 0.314 0.590 | 0812 | 0952 1.000
10 0.286 0547 | 0.748 | 0914 | 0.992 _
11 0.262 0.506 | 0712 | 0869 | 0967 | 1.000
12 0.242 0470 | 0.667 | 0.822 | 0935 | 0.993
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