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a = Depth of the equivalent rectangulas stress block Glayidl § Jaradl SlaleaY BN il oc _
a = Shortside of rectangular bearing surface St Jabntandt Jromill alaued Siiall) .x.\.._l';
a = Distance between the concentrated load and face )S).nJ' J-A:rjls EHS I o g o AdLeus]!
ofthesuppot ‘
a = Shorter effective span of slab Y Jlael yuaall jdt
a = Nominal max. Diameter of bars ¢‘mu orone and  Cawmig B0 81 Qrax tLHSU ASYE glae¥t il
half max. nominal size of aggregates or (maxsize  + a6, &Y ulaell) PP LU IPSITy (FIN
of aggregates + 15 mm ) Which is bigger PMIOVRT:
a = heightof Fixing plate in the considered direction PP {RUIES RIES D [ JUCH PPN P
a = Acwal horizontal distance between axes of Fixing Cagaiall cl}ﬁ oboma o Adaatl ety uwl
plats.
= longlength of foating arlall bighll ia i
= Area of that part of cross section between flexural  u4dl &akaa adas ot pgemnd! el gllad Aolus
tension face and center of gravity of gross section alil 39,0 sledl glaill 4mas
a =" Effective depth of cross-section corresponding 0 M, p3all )!.':.Lz.dl&l]aﬁll Jleall gealt -
bending moment M,
Al = Area ofSecon;i‘ary reinforcement gl @,1“1!1 EES P
ab.c = Distance as shown in fig. (10-8) (A-V2) KA (3 A8 paall bbbt
a' = Actual vertical distance berween axes of Fixing AL CI,.H saloea o Adaall a0 AL
plates,
a = Suspended short span of slab MY pmdll Blaell e
Aq = loaded bearing area Jeazntll phae EL,Lm
Ay = Maximum area of the portion of the supporting  aa 335,749 Aitase SSEM pglaedt mlacell doline 4&T
surface that is geometrically similar to and Ay Jrazill mlases
concentric with the loaded area
A = Cross- sectional area of concrete oyl g ladll dobivs
AL = connection surface area Jlasd raw q_a-l.mn
Acet = Effective concrete area in tension Al @ Jlealt Gl st pllad A lia
A, = Area enc|oselc| by outside perimeter of concrete Glazall dslua Bds Osly plaill 1,600 il
cross section including area of openings
Aceq = Areaof concrete section required by calculation ezl § Aogilaoll il sl &U.;a_ll.a,Lm
Ay = Area of main flexural steel reinforcementincorbels  astiadl  JoulS0 aladol @»L‘.ﬁi kil o 'd.:-L‘m
il a5af
A, = Gross area of concrete section Syl 5 Uadll 2,808 At
An = Horizontal reinforcement in corbels and deep Lagoadl mlpelly B pmdll Ll pSIL, asY bl
beams
A = Area of effective section in splice sector in a plane  (ggius 3 dliogll Adlaia I Jlaili alb,a_l'n"a}m
parallel 1o the Steel plane perpendicular to Shear wadll Ggiums (e telaiel Clall (ggiinel Gilee
plane.
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section o widih nf \wh SECTRON form of i orl. LstT ‘J)"
- W;dlh Ofu I CSOn ]‘lCtI'IgL"(;-f_}- “section o L3' Td)—" S e pllaall baiiali 2ok o ye
T long side of rectangutar hearing. smfar(’ o Sl Jinad! Jeomill pland 831wt
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T ke - | P
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T Dot e o
B: - Bre-(;dth of honmntai wail 5uppn-r-;- _________ “‘“L"M wmd“'"“ul ol
_BzShan dlmcn-ﬁ-ion of foollng or length Uf CO'“""‘ "MIC‘L‘“""L 31 saelall padll aadi
Section
b o Wld-:f;“ofstnp S o gyl oyt
b: Max. Dlamemrof bdlS (b..m or one and haI{ max, wliadl Lduaig B 5 q)mn 'CL"“’SU S9! Aaall

Nominal Size of gravel, which is bigger.

J‘s" Lw' P SYH gylact

B = Bouwom reinforcement han ealiad
h - Breadth of Seetion in caSLh(_)f-r-ccmngular Secuon bt slelhall > §sladll o5e
----- b o Ac[ualelzonnl distance between axis of F|xmg.b3‘_;,y.:_zjiUJ ssme (b Adxal) 3,289 23l

plate and concrere edge. ey sedl

b’ - ST M, a3all g laall Jaall 3and)
' = m:ﬁ\cmal vcrulc._l_l_(;:stancc IJL‘iWEEH axis of FIXI-[‘IQ p-Lue g ‘_.1;5.:_1\ 7 spme On Aulaall Al Aslaell
and conciete edge. FRIMES 1

b, = Suspended long span

b, = Length of punching shear crmcal section measured

in the loaded :pan d:rectmn

Joghadl Glaolt = 0l
Jy Frdgpna g LeS U padll § 7ol pladll Jsbo
ottt st § Leokia (F-Y-Y-2)

Slallaaally jea -l Galall Y.

A~ q.uL‘«)_q-Jl KARYA | .Lu:l..uj M@Wi EYLd]|

Ay =  Area of concrete core enclosed by [h(' <prml stmups

Tnax = Maximum depth of the cquwalem muanguhr

stress block

A, = Area of tensile force (cmforcemem requrred

A, = arca enciosed by shear flow path

N = Min. allowable dlS[dnCC bclweul hxmg mes
axes.

Aon = Area enclosed by centcrlme of the gutenmaost

closed transverse t0r5|0n remforcemem

Aps = Areaof prestressmg remforcement in lensmn rone
A, = Areaof non- ptestressed tension relnfarcemem
A, = Area of non — prestressed bonded SILcl in

members where unbended prestressed Steel is

used.

Aq = Required area of Iongltudmal mmforcement tor

torsion resistance

Ay = Areaof bent bars
Asb~ —=. Cross section area of Stlrruporbembars S
A, = Area of longitudinal stcel bars in section subject m
compressive forces
Ag = Area of reinforcing Steel ﬁ-;}-pcndicu!;{r“ m Shcm
plane,
Ay = Area of shear- friction reinfor‘;e-;;;;]_;
Ay = Additional, longltudlndl rc;r-:_forcen:a;;‘l area -------
A 1 = Minimum alnount_ af a-c_i_r;iltl-c-)_r—m_f‘l_lml(‘)-;s_g:tudmai

reinforcement arca

A = Area of reinforcement in the zone with

concentrated reinforcement of fooung

Arers = Max. Allowable relnforcmg area in rc-mforcnd

Sections in tension Side only

Agrin = Man. allowable relnforcement rato in sections

Subjected to bending moments,

Ay = Crosssection area of Spiral reinforcing Stmup

A,pm...dg = Area of actual existing reinforcing Stecl.

Astequired = CaquIated required arca of remforcmg Slu:f
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osleal Chellaill § Uy 2pacon et i lios ad

Jcm_q _\.“J! A= 3

rsj)gj d..«:»w1 uLf.U.:.n.ﬂ \3 L(/' T s cd.m.) A d.’r\
alad) s A phaie Rols
LA.Lt.B .3‘3}3,0_" 1;144,..\.“ L__ll;a ‘b-Lum
Lutw_‘» d_gl!;:qjl = “Lll_..haﬁ.}l-m

b, = One of the Llrmc Yons of lho recmngle Steel ebeall il tanall sgaalt cutay an
columnn,
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Ay = Area of Steel profile cross Section. u.LaJl &Ltaj &:Lm

Ay = Area of stirrups resisting shearing forces ch_il L59..1J d.,quuI! ubl‘iﬁ d.:-l.u..a

A = Cross section area of Stirrups branches ..JL.L{}! tj)ﬁ tl:.a... uLm
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Cibrelbs g1y Jg 01- S goedadl
Conax = Maximum éllowa.ble distance from extreme

compression surface to neutral axis in singly

reinforced sections subject ta flexure

g Lie albolad apmell s3all Gaad sl undl

Luid 4 2a Arbucal) cilellal)

D = Deadloads adaiafl ggall ol Aelull Jleo 2eudl Legali
Lee A5ALI!
= Effective depth of cross-section gladll Jladll 3ealt
D = Diameter of the largest circle that can be drawn  axbi 8i) spesdt ghade (515 Lusas; (Sas 3508 ST ad
inside column cross section {izg )
d = Effective depth of slab alaMdl flaadl Geall
D = Diameter of circular colurnn Soladt sganll L
D = Diameter of Steel circular column cbsadl g1l g anlh JJak
d = Effective depth of wall cross- section Latloudl g Lzl Jlailt gaali
d = Thickness of feoting saelafl 2o
d = Depth of beam 5,80l 3ax
d = Total depth of composite element Syall ppmiall Gac
d = Distance from extreme compression fiber to (o Spes (aliel bladl xho (o a3l
centroid of compression reinforcement rmeladd!
D = Max dimension of fixing plate it 7ol S daull
Dy = Diameter of the concrete core enclosed by the WIS jaoa 313 sgeazell Gl il glhadll (A8 (s
centerline of spiral stirrups
dp = Distance from extreme compression fiber o J] hais cibolea] sad¥ ausaedt ALY o Laluwll
centroid of prestressed reinforcement sl o ibio 133 3550
dp = Effective depth of prestressing Steel ol o walead Jlaalt goal
E = Nominal vatue of loads due to lateral pressures or  gf Luusladl agisadt e 2081 Jlaodl) 4 eual 20,alh
internal Forces due to them. e A8 Epls |l (g
e = Eccentricity of compression force Soaxdl Jaiinll (558 2035, i
e = Eccentricity of axial load S22l Jomd) 438,40 Hude
e = Clear distance between webs bl o Lalladl dslual
£ = Modulus of elasticity Bgyefl Lol
e = FEecentricity of prestressed force Lo e g5 3850 Y
E = Min. dimension of Fixing plate coutsll 7ol Haaadt aa gt
E = Modulus of elasticity of concrete Wileoyselt 45 9 00dl Hulae -
£l = Flexural stiffness LEIIOA YTV PATER ([ PPES
Ee =  Modulus of elasticity of concrete at time of initial KAVES L WPV T TS H L P
prestress
Eq = Modulus of elasticity of concrete at beginning of P PHENTES-HINEN I LT PPR P
loading
€mn =  Minlimit for the value of eccentricity of axial load TS U PEN | ERLIN SARTIN RS {WES)
Enin = Minimum eccentricity - Lzl L)S.;)UI Aod
Ep = Modulus of elasticity of prestressed reinforcement Vet Grn lial 239,001 lae
E, = Modulus of elasticity of steel reinforcement LI L U PPLE-TTTON SV FYN
ECP 203/2018 Ll 2 g e B 0-¥p 1pd; Aniio

Ciloetla g o 8lg 394 M- Fonkedd Yo VA= Al | L AL Judiy pragail gy ali 298
b, .Le'ngth of punching shear critical section measured slas¥l 4 Lualie B ‘_,a.djlv d OJJI tl&uﬁ-_ﬁ' J3L. /
perpendicular to the loaded span direction b1 de s3gandl
b; One of the dimensions of the rectangle Stcel cilgadl Ldazeoll sgeadt giay asl
columan.
b, Width of compression face of bearn L al) joyasll amgdl tie 5,8 Lo e
b, Dimension of the column measured perpendicular 55080 de Lisgac Lulio sgaall tay
to the beam.
b, Effective width of flat slab transferring negative UML) § 3l e @930 a5 (§ Jleadl oopali -
bending moments Aclaiualt
b, Breadth of Strip transferring beading moment. Lo o gl ALBLN A, 800 ua_,_g
b, Perimeter of critical Section, o pilaill bayma Jsbo
b, Perimeter of critical section for punching shear B el Sz &Uajjl Laazs Jobs
b, Min. allowable distance between axis of Fixing Jos st ) ssma o L 7goma Llaa S5
plate and concrete edge. DN
fiou Limit bond Stress between concrete and reinforcing reladlh o e Bleoysel) gl elslozhl sz}
Steel.
b, Breadth of connection between precast part and  waguaall ¢ jlls coo &'L“' e300l o Jladdl a0
the part casted in Site. adsally
b, Breadth of cffective Section of connection Aliogli Jlaall g Uaall i pe
b, Breadth of web. umj! Jryes
c Distance from extreme compression fiber to lbliai! ASYI 8L e Jyasdl 39ma tay
neutral axis
C Torsion constant M Gpladll ot
¢ Thickness of solid floor cover aoloxalt Qi M1 olaz Gilas
c Concrete cover for bars, el Sl sl stbaild
c Distance between fixing plate edge and concrete CEDMER INEF LT P I NERTE DS |
edge
L Dimension of rectangular, or equivalent @8I Lhaiil J}q.;Jl 31 Jebateedt gandl day -
rectangular column measured in the direction of LJ cowted (G Asebasuoll Sl oy alentt (3 Leolio
the span of flat stabs for which moments are being AFERY [PY]P
determined
(= Dimension of column Section in analysis direction. NNESTFIES Spaall E_Unj s
c: Dimension of column Section in direction Jubomalt abast e calased! almﬁld;_,,‘,._._l! §llad day
perpendicular to anafysis direction.
c; Connection depth Wl Gec
Cha Dimension defined in Figure {6-15) (Yo-1) SLa § ayandioadi
Chalanced Depth of the part applied to compressive stresses  mdudll J..La.«.“ s olslay oasadl el Sac
equivalent to balanced reinforcement of the g laail islealt
Section.
Cen Dimensien defined in Figure {6-15) "(\ 0-1) S8 3 dpaall wa
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Eloellaaatly 3oapdl-Clilh Fodell 103N - Agilaayded | Lid ol J4dity proesentd (g psaall 2801
foi = Initial Stresses in prestrssing Steel after occurs of .J_u.:LP)'i e ¢—l-‘4-= R NLIE VN RS
immediate losses in prestressing immediately and  &pa> JiBg 3,408 LYl Gaw § Gugall waall Sip
before accurs of losses depending on time. u-aj-n._,k-c.\.q.m.“.\&‘}d1
fape = Average compressive streng_l]; in concrete“;-r; ————— gU:..aJIJn_ou e Bleyall 3 bhiall olea) bawgie
circumference of critical Secrion {after occurs of all  _dwatie wis (sba¥l o S8lsd N QUTNERNER K PES1
prestressing losses) at middle of Stab Section. . Al Ef_lla&
fos < Swessin prcstressmgremforccmem ________________________________ a Lq#}rldaw»dﬁa{s.)bp‘g‘
) Fou = Specified tensile strength  of  presiressing sla ¥ o et 00 8¥ sl Y
reinforcement
foy = Specified yielci ______ s trength of prestrcssmg --------- _k‘;-)!iw._.imj_x_w.ll J paasdiolez|
rEInfDrcement ________________________________________________________________
fs = Stress in pres:ressnng in the TtnsaonS:dc;flhc ----- _ms-LTn..d\ G i el mdell wle 3 S |
Section after cracking and which is calculated Al s pada pllad ool e gty #,A00
according to a ¢racked Section under effect of LA s
worklngloads _________________________________________________________________________
f, = Allowable wori(_u_t:;-; Slresscs in Steel’ ‘ _d4aji é 4y Wdi JJ_._“._.JI _;Lf,l _
) f, = Allowable working Stressesm Steel usr:d in Stlrrups ) ‘3 ‘a.,\_:e_u«.ejl _¢ng d4az U Laadlt sles)
ALY
f, = Allowable working stress of steel reinforcement .... m.LwJJ 1J¢JQW1M!;L@.I
0 = e suss in the tension reinforcement caleulated ;;;;Ii;;mm 3 i 2ol il e & sl
on the basis of a cracked section under the loading Al vas F55 ol Zigu aie 44 gl et
conditions causing | flrs[ cracklng ________ wui_,d,y thL@w
f, = Allowable dnrectTensmn Stress in concrﬂe me)zUleﬂw\MJIJLPI
T Veldsronghorproatsenghotinforement. el el ol gpades].
f, = Yield Strength of reinforcing Steel EJmJiMWI;Q_,I
Lo = VYield strength of S|_'JII'EI|SIII‘TUPS _____________ du.tj)l;c.“ AN PPN aLp |
Fyse = Yield Strength of reinforcing ! Steel C—M'MW'-’L&“
fyss = Yield Strength of Steel Secucm M‘t“m”tw‘*bﬁ‘
fyet = Yield sirength of surrups HLHQIQ rMIMUL@l 31 WI;L‘_-.!
Fys = Yield Strength of Steel Stlrrups carr)ung torsion  doey A @ gl Raglial! U Gdead ponslt Szl
moment not exceeding 400 N/mmZ __________________________________ ‘r‘u/uidw_ql
g = Effective depth or span ofa deep beamwhichever -------------------- L}-si Lol eatlaedl 350881 5y 9l Jlaall 3ol
is sma!ler ________________________________________________________
g = Uniformly dnsmb-.;;i“working deadloads _.uamuu by}o-“ci ),...li Aalazie dugelt Ju_o-%ﬂ
g = Unifermly distrihutedTv;rkixlg dead toad in wait ol Lot By e elaziall wihdh Jem))
B e e e et e e
g = Umformly clusmbuted dead loadinumtlength ______ J _9J.=J1a.,\;-3k‘gc__.»¢j1ﬁla_mwi_dldudl
B GE . Torsion r|g|d1ty of rcclangufar Secion s ;LL..aJ M ML‘,L_,:“
S = Ultimate uniformly distributed dea_c_ﬂ_i;;xds g_g_udlu‘a'bm_}lmwd\dbawuu}i'
ECP 203/2018 Ml A g dee Hed V-¥a tod) dndua

CAEY S PR TN B 11 FA | YA Auba el SLALTI Jadisg paesaid gpaseli 3558
Esou = Modulus of elasticity of soif )i Ggra yilas
fe = Compression stress _L.‘_.AJ'.;LQ_A
3 - Allowable working stress in compression of g} sl Aloe) Al il J 4 poewedl Jei il oles!
concrete sections subject to bending moments, or 4350l S i all
eccentric compressive forces with large eccentricity
_; ______ =_Stressesdueto permanent loads without usingload  =Malas alasiil uj..\.n Lestuld JL»SU FESL PES ]
factors at the section edge where tensile stresses  alez) suie Siimy Gl §lad)l By wie Jlesdl 330
exist under the action of external loads Wpshiadl Jlood ol canet ue
f, = Strength of cancrete at time of initial prestress slea¥ Gaoo Al euy dic Al il Laglia
o (. = "A]Iowable auual compressive working stresses fore  Laiall allx) LLMJQIQQWIMULPI
< 0.05t, {e=emin) g 9=t
fia = Allowable working stresses in axial compression“(;f LR STENY I:\.\.;a_“‘j 4 roysanedl Lidil .slg.:-,l
fittle eccentricity JLYPAL]
fege . Stress in concrete at the level of prestressing steel at H_aw.r slea¥l Baow ilio (Sohann wis Lilapidl § say)
time of ransfer slea¥l Graw 353 Ja3 wxe Blansdl slpsd) Biw 598
H S |
[ : "Stress in concrete at level of prcstres:;i_r:fa:steel due =l ..‘a‘f:-}"d.n-wunlaa (Spiasa ALE LLWJ:J! 3 .-,Lp‘;fl
to permanent loads at time of transfer Wleoyel) sl ¥l G BgB S5 e Aadhall 4l Jlostt
feamy = Tensnle stresses due to bending moment bl age oo Aasbll 0t cbales ]
famg = Tensde stresses in concre[e:i;e 1o axial -----tensile a_\AJ_-uj.._q (ETPTE SRRV PE &;L\.“ aAi ol
forces NEETESLARYIES, | JEN;. 4 kIR PR-1ERN il Aegall
_ﬂ“i_';‘, = Craclvc-i‘ng-limit tensile - stresses of concrete wiall 3o a0l Aoy zell )20 Ao sles |
. = Cracking-limit tensile - stresses of mncre‘te REATFTENPS a_‘uw.u b.:d.ll A JLQ-‘»l
1 feo = Charactensuc strength of concrete [CHIES E-RAFEWNESTES PPN aastaa
Feui - Charactensuc strength of concrete at time of initial  aLea¥! 3o 185 ase (A58 Ailaegsel] 330andl Laglaadl
prestress
fm - Target mean strength adaguall Dassglell daghialt
) s = Axial slressm Ju.z.di ey e dileoysell Sz}
Foce E “Compressive stress in concrete at section ce:-r;troid G Adlyd B g aay) &..Lw,.adk d Lhaal JLQ-"
or at the flange bottom face when the section 5,83l g Jlail wie of gllasdl 350 wie (sl
centroid lies inside the flange M 31 35500 a8y Lawsie AbMLIL
- for = Compressive stresses in concrete due o effective  sladl Giw 893 Ayl EJC;J_-U! d kil an-?!_“
prestressing force only at the section face where (§ (sk2¥) Few J W3lgall Sgie way) laid dlaaldl
tensile stresses exist under the action of external b b Wl oleaf sdie Giamy gl gladll W3y
loads ALl JLes
fo = Initial Siresses in concrete which is contact 10 AEdled) lwyadl § Sulszedt Aglas ;j;l‘a\.g.#l
prestressing  Steel before occurs of losses o Bosinadd adloall Gigus (13 sLaYl Grw elial
depending on time ‘ cralt
foe = Effective stress in prestressed reinforcement (after @.le}a.ﬂdi ;uh.b-l _uu aLpYI G ilia G sl
allowance for all prestress losses) shae¥)
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c.l.-:dh-.a-dl,j_,aﬂl-.‘.du.ll‘jaldi \‘.\A-lng).idl AL A M’MW‘ J,S."
Jastandl Jd g Jdef adlazst
K Modulus of sub grade reaction (Winkler A0 adant B0y Jalas

coefficient)

{ Wobble coefficient ) dagsadadl i oipsall Jalao

K Wobble friction coefficient of prestressing tendans
per meter length 2l Gase dsbo e Ao SO
Ky A coefficient which takes into account b‘ond J mbadl! cdios Bhapdl on aletd pils GuSay
properties of the reinfercing bars z‘-_;_,AJI Ot Adlanedl
ke Coefficient depending on kind of prestressing Steel SL ¥l s i £33 e dadny Jalas
Kz A coefficient which takes into account the strain e pllaall § LY pjes 84 0 Sy Jolae
distribution & 3y Oy Adlusll
Ky Stiffness of beam 83801 53158
Kec Bending Stiffness of equivalent column g'&d\ sgandl s Ll 3,158
K Coefficient of grade of confinement depending on  =leSH Lo daiady dlsgl) dalsPl oy Jolas
surreunding beams Le dlagad!
K stiffness of flower column cAaadl 3aendl 331:8
Ko Bending Coefficients in continuous beams 5patamall oS g sliaa¥l Malaa
Kq Coefficient for shear force for beams Byatnall e (§ el cMelas
K, Relative rigidity coefficient Ayt onill Be Lawell
K, Stiffness of upper column saiadl aganli 5518
L Live loads LAY AL 10l g9l of Al JlamSh) Apandt 2g,al)
o
L Distance between point of Inflection for beams and ~ Jsbs of calloMully oleSI CMEY Lads oy Adlical)
slabs or Length of cantilever JaSH8
L Effective Span for one way slabs s fadl oo™ il 3 ALY Jlaall = 1)
E Longest Span dimension of slab 8L 54 J,_La_ll
Effective length in simple Span slabs or distance  (ny 2slaed! s JGN1 abayaws Ll g dlaadl =t
between point of Inflection in continuous slabs Spakanedt UM 3 YA Ly glas
L Length of beam Span between axes of supports S selaa ¢ty 5083 oy Jads
L Distance between joints algall oy doLacall
L Longitudinal anchorage Jsbe by
L Length of mechanical joint or Length of welded pladlly Aios)t Jsbo ,:1 LS5l Alegll Jobo
joint
L Distance berween axes of supports SEI saloea oy @L,Mjl
L Span Length in the direction parallel to the required  Liplbao)! x i M@JW' slas¥l 3 el Jslo
calculated Steel reinforcement R
X Breadth of rectangle reinforcing Stirrup measured LIl (g sy oy Auslis Albazioalt @lm_l.“ LK o,
between the two axes of the Stirrup
L, Span used for calculating moment M My f:)'..J1.‘T.Lm;- ,.3 PWES TN _,_-,u_ll
L Length of span in the direction where moments are o Lulia JLae¥l oo padi slas! 3 2800 sl
being determined, measured center 1o center of Buecdl j5loea
supports
ECP 203/2018 Adlad) A pn g Bk 4p ipd, Lmdas

Siloellaya ollg 5o 01-EJUN oled]

AR B o I [N XN | Judidy prasail Granll 34800

b Cr!é'érpi'lei-g:ht of wall

Ll lalip st

Clear wall height between Supports ilaleadl oy Gallidl bttt plas))

h = Tatal thickness of section in the considered JLu.c‘a'l;..e.g.' alaes¥ § o llail] Jloal loll
direction
Hy, = Total height of the building over Foundation Solacbaddl) ol 3od gall I ¢ Lasp¥t
Surface
He = Bucklinglength or effective height of calumn in the JLQ.AL"I st alaesl & ssaall Jlaall bl Jslo ‘
considered direction
He = effective height of wall Laitad) | Jlaall J}ln.”
h, = Height of lower column ol sgaafl g Las)l
H, = Clear height of column wallidl sgeadl ¢ Lagy)
hy = Height of upper column Sslall agaalt ¢ 1a5)) -
hy = Height of wall Jasloed) p Las))
| = Moment of inertia (Rigidity) (Belunsedt) I spunsll pje
i = Radius of gyration of column cross section Sgeall gUad) G0N ppundll lad dpns
I = Moment of inertia of gross concrete section about JLaa 2o JalSOhy Gilao,sdl g thaal] FIGN g paalt ais
centroidal axis, neglecting reinforcement S il ling aleaP! e deo il
N =  Mament of inertia of _heam Cross- section 5 yaSU S gaill pie )
Iy = Moment of inertia of foundation or foundation =iy elubU 3 oelal) G speaslt ‘o)'.c"
frames and shear walls per unit strip width Loy il Jobo (0 Byl (o sl Latlyag
lee = Moment of inertia of cracked cancrete section Eoddll ey ISl Naali plaals Sl sa4aill {.5;.“
Ig e 5 i e
I = Effective moment of inertia Jladll SL s3.aasl ng.:.
lee = Equivalent moment of inertia of column sgaad] I S jgpmill 1;.):,
Ig = Moment of inertia of gross concrete section about  3ma o ilaoyiclt gladll Jols3 LA gl Py
centroidal axis, neglecting reinforcement whie Jlea] aa Foadl b laed Ggeuy gl
....... gl
lg = Moment of inertia of gross concrete section about Gleoysedl plladlt el Al L5 Sl 5geaill {aj_;h
tentroidal axis, neglecting reinforcement g0 Earddl shiael Ogay Jsesdl spme dgo speadt
el Clio Jlaal
I, = Moment of inertia of lower column cross section et 3gaall FIN 5900300 1;_,.:.
______ [ = Moment of inertia for longitudinal reinforcement Jobalt mudadit G sgaadll faJ'.r.h
L. = Moment of inertia of Steel Section wdeall gllaall JId) 55 emall yes
I, = Mament of inertia of Steef Section hall g thadll FUH emill ase
lu = Moment of inertia of upper columa cross section Saldbogeall SN 55 il {a)‘.n“
Jex:ley = Praperty of the assumed punching shear critical  jgpaalt pie Aldy b Lz G el plaall muls ‘
sectiont analogous to polar moment of inertia Jlet ey x (g rsma Jo (haall
K = Coefficient for bending moment calculation _._. Lt
K = Dynamicloads Lpe @ 2Lh Aol goalt of 3, aatiandt JLos)
k = Value to be from Fig. { 6-2) (¥-1) K& Un.u-j.‘ 44__.3
________ K = Effective length factor for wall A pall @82kl aed! latlaed) Jleall Jalatl Lates
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oloils saady 0 pi-tadlil Gonkad! ¥ AA- Agluopitl Sladell Jikisy peasall gpeaell 3gSH
EMg *Sum of uliimate bending moments of beams in the 3 Sl Ggeaddl cla¥l agie Aaglis faens
plane of analysis in the area of beam— column  dzeall Jlad! Aitais dic bt dah p2y 530 (Spiunadt
connection 3 ,«S.!La
M l Safety margi; of concrete mix design RS ‘_,:uLn
My Minimum cracking moment of concrete ?L-Lm,:di & AUl ey sLst p3e st
M, Negative bending moment resistance for section AL bt 6 g3ad plladll daglis
M, Effective uniaxial design moment about the x-x axis X s92ma s> (mpasaill p3all
for the case of biaxial bending ) i
M Effective uniaxial design moment about the y-y axis ¥ ss2s oo gressad! pjal)
for the case of biaxial bending
My Negative moment calculated for one of the two Sl ot oganall ladh azadl
slabs
My Min. edge bending moment in the column. 2g.0att 4 J.:..;as'ld )hjhtm_m‘a
WM Difference between bending moments at axis of 23555 53S0 jeme die sbiai¥l agie on Ball aud
Support and at Face of Support for Slabs Supported 3} Lasig> (Je 53550t ERIASE I P PPRTPINIEL) |
on Walls or beams poured Gldia Bgpas OfpeS
M; Negative moment of adjacent Stab B yslaall ALY LStull psal)
M, Max, edge bending moment in the column ) .:3.4:.!\' d ASHI gl ;Laa%’lla_,.c.
) Mz, M, Bending moments at column ends resuliing from  §,ds aie LA Jidoeall e Assldl ¥l pgie
structural analysis agsall
M, Maximum value of bending moment in member at ol Jis PO PN GEF PN IATER S LIPS TS 28T 4asd
the stage of computing deflection Al
) m, Ratio of length between points of inflection in a Alares Ao 3 @O Loglas (y laal) Jglall A
strip of the Slab Loaded in span direction a to total a pedidsbe Jla smd) slat § AL o0
span lengtha
M, Bending moments in Slabs in both directions osalaei¥] 3 oAbt § Aglat @ gl
Maag Additional bending moment induced by buckling of zlaat pilsy Jlal slisil a3
column which accounts for the slenderness of
column _
) M Ratio of effective length between inflection points  Alema dsmyd & Ol boglas oy 3laell Jslad! Aead
of loaded span to total span length in direction b b el dgle 1 ol alixal § AM or
My, Bending moments in s{abs in both directions NAESH I JERUSIAON EIIER pazsdl
M, Bending mornents between two adjacent Slabs in st W G oxigleie (b O Juas¥ p3e
case of different values of negative bending Juas¥l s gile (e adlaadl palt
moments on two Sides of contact line
M, Min. bending moment causing cracks in concrete Whaoyll | § £,45 s sl pje Jad
My Total moments transf‘t;}:;c_l_to column dgeall Algazall o g3l Loz
My = Edge bending ‘moment in beam at its framed sgaadt g Lkt 1985 JY BaSH Ll Lt Al
connection with exterior column assuming the
beam to be totally fixed a:(_!m\h ends
M; “Primary mament __ JRINLE (I )_._l‘.
ECP 203/2018 Ldlall A o Lsad VA-Fa pdy Lo

¥ VA - Apbapdl clbialt dydisy peasall gpeaell 5pSI

Sslocllagaedlg jaaydl-Sdlilt Goeladl
Lia = Average tength of the two spans adjacent to the

column in the analysis plane

Sebaslt it agpaall ol o el Jpbo Losia

ALl L e

I, = Span used for calculating moment M, My psadl Gl 3 padeiiedl jdl
L, = Breadth of the span in the direction perpendicular C.-.x.‘-' el abl e gagae slas! @MLJI ey
to the considered S$pan direction measured BecHl yalna o Lulda shacyl
between axes of columns
Lz = dength of Span in direction perpendicular ta heloedl aloedt e talasall abu*a'led.gsul._b]a
direction of analysis
1; = Distance between two points of Inflection u){m‘ﬁl glads oy Adluolt
Ly, = Average length of the two spans -;adjacent o the  slafd & spaali ,éub- ,_,Lc opdt gl Iasgia
column perpendicular to the analysis plane Judseill olaed! (be Jalaiall
La = Additional tength Df-reinforcing bars at supports or  Jab sl L ylall S, H 3 sy Epedt Shpatad Jsb
at points of inflection (et Ands) @ giall aloail dads way fpeadl il
L, = Lengthafier critical Section Q.:J! slaali way Joladt
Ly = Spanof beam 5yaS0l oy
L. = AsdefinedinFig, (6-41) (83-1) JS& dcdpne 52 leS
Ly = Developmentlengh 7 wtheolazll .J)Lg
L = Herizontal distance berween fateral support and ol d,ubmm Aoleadl oo auaddl At
free end Luleel)
| = Average horizontal distance between lateral a8t lele ) og.wyl bewndl basgin
supports
L, = Clearspan of heam 5,080 Lalledl jmdl
L, = Clearspan il el
L, = Clear span between faces of supports FEH dzg (o Glialt pmdl
Ly = Distance with heavy stirrups in columns of seismic- 85050 ae speall Jlas! 4..-;-3 o Adluas
resistant frames
L3 = Distance with heavy stirrups in columns of seismic-  Zagliell SLUME saec¥l 3 SUKY LaSE il
resistant frames Jidsu
L = Distance having more Stirups BT L § i385 Adleun
L, = Transfer length in prestressed concrete Ja J_,,lo
L = Walltengh Lt ke
L, = Shorter Length of Span measured From Columns Buacl yelane (po Leulia BSLL Lins¥l Jalall
axes
a L = tonger Length of Span“;'neasured from Columns 3aecl ssloe yo Lulao 2,SLU ;«S‘J!J}u!
axes
M, = Sum of ultimate bending moments of columns in 3 Slas (Sguadll sl fj)slqﬁu.ng,w
plane of analysis in the area of beam — column  sgeall Jatl Aakaia wic Juloill dod piy g4 Sotuel!
connection §paSdl
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cilotlagaally a0 ,0l-2dWI Goeldl

A

A - Aglanyid] clidall dediss peasall (gpiaell 39801

st g aall sl Lagadd

Gilrelbayaslly 540 JI-2JUHE Gadoll

Y. 1A-3§M)§J|QW| MJMW‘ ..\_gs.”

Pep = Outside perimeter of concrete cross section
PH = EPES PR PVl
Py, = Perimeter of the center line of outermost closed  sumiwell glsedt oyl mebadll Cibio g faioa
transverse torsion reinforcement A pa3e Aaglial
Py = Presiressing tendon force atjacking end BU-5] PN ESUTPIRIPES, U VWP
Pa = Syeadli Sb 2Vl G 538 f3azme
Yos = Coefficient of reducing max Strength of bl G bl Bandll dogliell inis Jalaa
prestressing Steel
P, = Max Strength of column Section in compression Laiiall §ogendi g lhad) Aaglice qaidl
P, = Max centric force applied on the Section ﬁ‘_’_‘_‘_““ e 5,450 634?,5]1 @ 92l) 3551
P, = Uniformly distributed live load sgaset el Ak @t Al (§ Aol JLes)
P, = Prestressing tendon force at a distance x from  Lhi; (o X slusall wic LYl Gos Do i) 343
jacking end. WA -
q = Nominal shear stress in beams C-'ﬁi-”d @A jasll -’LP'\
Q = Shear force wadll 53
Q = Design Shear force transfer 1o column when the  Juexs sic a,.u.lj. gatell Apareiaill Ladll (553
adjacent spans are loaded with the total design gowsaitl Jooedl JalK) 45 dasandl S50l
load
Qumax = Max allowable shear stresses in  prestressed  olellazll & L ool Gguadll Leall ololesl
concrete sections Sl adl Aalay 2l
qc = Allowable working concrete shear strength .un.a_“ oo &y 7 goeand! Ailenyell 3 Lo sill JLQ:J
= Allowable Working Stresses in concrete for  Laall Ala) 4 zyewsdl Blwalt 3 Jeasdll .)LP'
. punching shear LA
oo = Concrete ultimate shear strength EH ]| LS,.?nﬁ.“ &lae ! paill daglia -
Qe = Max concrete strength in shear oadl! § S gmall Liluey sl Haslia
Qeup = Concrete ultimate punching shear strength Bl adl oleaY $3eadll @5l ill daglia
qQa = Shear Strength resulting from working permanent  Gg.u @ Lol Joadil Jlesd dmd uaddl slea)
loads without using caefficient of increasing Loads JlesH 5505 blabas plasral
a = Stresses resulting from max shearing forces due to  Jlead s (§genbll el §od 5o 2l Sl stea¥)
external loads accompanying max bending Mmax gadifl el pral s Lasll A il
mement - Mmax
g, = Punching Shear Stress B el sl
Qpv = Shear stress due to vertical components of diw Gsa) Aswbdl QUi e Eldl adll sls)
prestressing forces after all fosses of prestressing Ll B 8198 K Bigii sy sty
Qut = Mominal shear stress provided by stirrups gadfl ol ! 8 Qygandt LD 45514 5laia
Qou = Nominal shear strength provided by shear @aslia i YOS I QPN TR P [ LS PN T 9)
reinforcement Sradll jaill obsles
Qoub = Nominal shear strength provided by bent bars AewSali CL._wSUd_pL_‘_;}'I Byradll jedl) daglia
Gsuh = Sharing of vertical web reinforcemnent in max.  2oglaolf 3 té\_.,i)_ll Fidl pdadll G aSHLAa

stresses of shear strength in deep beams

Wagoadl SlpeSH § paill Sole¥ Syemill
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Miax Max bending moment in Section due to external &gz ladl JLanU Aoe,is gllaall tie gad¥l elinsd) axe
loads
Musin Min negative bending moments at mid Span of eatl Civaiie wie AJLWI st a5l o st
continuous beams loaded with heavy live loads abat 4 Jlooly Alesck! 3 patuwall Sl &
Mia Negative middle moments in internal Spans @5'.1.“.)53-_5.[‘ J Ll Lo gl fij)'.;-_
M, Maximum bending mement in simply supported  lasud OF 13} sguazell ogll Jilda st pre (oad!
beam SGN
M, Prabable moment when plastic hinge is Formed G alynd s G¢8T Mic  Laimll o)
M, Torsion moments Magze
My, Ultimate torsion moment Sgaill M a95e
M., Tarsion moment on edge beam A8l 3508 e By35adt AN pa3e
M, Max. limit bending moment for Section Strength pllacll ayslae @;_;‘;NJ! PRES/ TR (PN
M, Resisting strength of Section for positive bending A gall gh_w-_»Yi o] pladdl Aaglia
moments
M, Ultimate bending moment Spsadll Agladt @ 53alt
M, Value of max moment at the critical Section in wadll § 7ol alagolt ._;._._;@asﬁ‘l aird Aa,s
shear
M umax Maximum admissible value of ultimate bending 'QLCUQ.E.“ 3 L zoasell clisi¥) poal Aaud i
momernts in singly reinforced sections Load a il A Aol
- M.e Negative bending moments Adladl Quladi 2 g5al)
M, Bending moment about the x-x axis X j32a g piadt
M, Bending moment about the y-y axis ¥ 13ma g azadt
n Modular ratio Bgyall  yilang uLajJ Laredl ulae o Agudll
(2 fymall il Byl
N Summation of vertical loads rabiadl pen e 55500 anall Juddd)t Jlonl paaza
Ayl
n Nummber of steries Goold 3:l5hll e
n Number of cofumn per floor Sillalt §iestioue
N, Value of tension Forces resulting From Working  aclull) ._,l._‘.-_qu.!l Jhasl e a_x,LdI il (598 Aeyd
loads (Dead and live) (Auedly
Ny Ultimate tensile force uadll Ggiana e Lagenli Bgall
P Pitch of spiral stirrups A giladt IS glas
P Centric working load Skl Ll Jos
P Distributed live load LM e B0l 5plt Aelatis Aol Lo
p Concentrated load . Foralt ezt
P Uniformly distributed live load per unit area Sl Lt B e @laiell el Lasel)
p Uniformly distributed live load per unit length Jshall 3amg G2 elasia gl laxcli
P Anchorage on perimeter . Lol e bl
- Par. Py Loads in directions a and b, respectively Jlsilt e ba cralaid JLes
Pb Load of balancing compression of Section glaall slgalt anadl o
P, Perimeter of concrete section exposed to drying NS PN | (o it c_l.;_a_AJI Laya
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VA - Aiblaiedt eliiedl Jadiiy peasail §paall 39871

Spacing between stirrups in axis direction

skl ol 3 LIS gy HaLaal)
S Spacing between stisrups ;;L;l;J! Oy &L‘leuA“
5 Initiaf loaded width for the uniform load equivalent
to a concentrated load in the direction xlull o gagendl slai¥l 3 Jexdl 2iie5 Lose
perpendicular to the main reinforcement 5 e i
5; Initial width uniformly loaded for an  equivalent ol maladl) 3lgadl ales ¥ § ol 23395 u,a)&
concentrated load in the direction parallel 1o the
main reinforcement
Sh Spacing between horizontal web reinforcement in oSt 3 230 pdall abedl Cidis oy aﬁl—w-o-“
deep beams EFIPeS |
Sa Spacing between stirrups in distance Lo Lo ddluall 3 DLED o 28l ol
S0 Spacing between stirrups LIS o 8Lt -
Sy Maximum stirrups spacing in seismic resisting  J3¥3l Zaglaell suecH G Ul oy Sswadll Ablaadi -
columns
Sem Coefficient used in calculating wk depending on 3 JLas¥l e werary WK Slue 3 pusi Jabas
strain in steel reinforcement and other factors 3 dalges piadll Clia
5y Spacing between web vertical reinforcement in “;.1).05_" K] @.ui)_il gc_‘u_'.jn zeleddl H.Lm O MLW;J!
deep beams Adgani
T - Nominal value of loading due to effect of 53,85 3,0e0l Ao s uils 2wl JLesdl Lol 43l
temperature,  creep,  shrinkage  differential  awcaldl s il gl GLLaSiWlg amilly ogell
setlement and internal forces produced from them Lac
t Total depth section in eccentricity direction (e) 23S, aleil G g haal) JSH ‘_g.u_!i
t Overall thickness of concrete member Sl pllazth JSh (e i) gealt
t Thickness of slab Al {(aslas) .:LoA
t Longer dimension of tarsion element A peatal 4S¥I ..u_._._'ll
t Longer dimension of rectangular cross-section Llebazcaad! sgall ..u._,
t Thickness of steel section covering the concrete Flousedl plladll caliell Cliall o
section
t Thickness of wall Jasboedl o
T Transverse anchorage e by
T Upper reinforcement Sale malaad
t Time in hours starting at tensioning of prestressing KIPES | I PP V- PR TIPE- T DM (UL |
reinforcement
Ly Virtual thickness of cross- section g laall sl a1 Clasdt
¢ Side length in buckling plane zla¥l el g (.'_L,QJI Jglo
T.D5S Total dissolved salts .3.551.3.11 a0 C)b%'i
1 Loaded widith in direction perpendicufar to main ot I mdaddl e gogondl olas¥l § Lol s ye
reinforcement
€] Loaded width in direction parallel to rmain iyl il Silgadh sl § Lol u.o).:.
reinforcement
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SAES N PR TPRU ISR T ES W] Yo rA- dlanadt aliledl dudisg puamid (geaall 358TI
Ysus s Nominalshears-t;cngth provided—iz.);-st,i;rups e ?Lp}.o.._ﬂ UK &plaed gguaill il daglas
eaiadl sy
Qv = Sharing of horizantal weAI; Steel rein for cemé]n in ugLa.dl‘_g",um St @J.“JJI calin a‘SJL:«.A
max stresses of shear strength in deep beams Laaadl DheS § il BsLaY Sgunal)
Qo = Valu‘{‘:mt;‘f“gi:]earing Stresses ;é‘s;ulling fronllml'orsion meusu ‘E.ﬂlj‘;lr\gj.c u.n BN padll sba] lude
moment on which the effect of max torsion e Ja5 Sholea) b (A1 (Sguailt W 2050 pils
moment which tauses leases stresses may be
neglected
Qui = Nominal-shcar stress due [o torsion i G pgze e ile.njld}m."un.n_h;nblp|
0N = Nominalulimae shear stwess il (e sta)
Q, = Max shear stresses resui.ting from dead and liv(': ........ a.ugj -13 rPLIRT] JL&Ql@LﬁMI Sgeaill yaill 543
loads
Que = Shear Strength of concrete section P TT- RIES | tl!a.aJi 3\.43‘.5;"
Qo = Max harizental design shear strength G gadll W‘a_‘i_]'l Lad aalt deglie
Quame = Max alfowable shear stress in reinforced concrete d\..\.ll.w_,k)‘ |_|L£Uﬂ.ﬂ..”$ 4 el vl aall sloal
sections CES PN
Quaws = Maxallowable shear swess in prestress;;j"c.oncrete ml.m)adl Slellaall § dy roasli eaddl jasll .\LQ_-_»!“
sections oleaYl A8l
Y - BN adll sl 5yundll 2ass)
{8 = Maximum Punching shear force ol gUadll do 5 85adl Ledll B53) Speadll w_l'-"
TR
Qur = Maximunt shear force for beams with variable Geall a;u..m Slall J Sguandll jniall 398
depth
s = Punching shear strengih resulting from moment M, y,, Slaaslig My agiell e asldl QLD adll sla|
and considering Vg, coeefficient of moments U asdiall a g3l Jalaa
wransferred by torsion
qy : Punching shear strength resulting from moment M, Yoy JL};;\._;, M, pgsadl e &jui Bl aalt _-,lﬁ.]"
and considering Y., coefficient of moments b Wz aiall o g3all Lalas
transferred by torsion
r = “;gpect ratie  for rectangular  (rectangularity Al cnadl Apd
coefficient)
Ry = Nen- dimensional value used to calculate B asin  (ue-Y1-1) bE.m@'LASBuLw::] FWELBEIATTY RS-
figure (6-26-b)
Rinas = Uliimate flexural strength coefficient for singly L) agie daglicd pad amll Jalrs
reinforced sections in tension
Tps = Radius of curvature of ducs  comaining G cdie Seisd (S padgedl esdi lad Cigal
prestressing reinforcement RIPES |
5 = Standard deviation Sy s :1.05\.3.;:.” Shlasl gl glaed! Sl
Lo Jaliall Goew
S = Max value for lorce resulting from earthquakes or  53al! shJN e sl LM sgadlt deal
internal farcing resulting from them BES-LEA01 - MR
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¥ = Distance between extreme fiber in tension 10 3L ovad¥l La,ll @.:-J.:Lu}! .)w oo adlacell

neutral axis of gross section ignoring the presence g #osidt 0l slae) pac po glaall § 3sgud ol

of normal and prestressing reinforcement el
Sum of stiffness of upper and lower columns Ciganie Jhawly e f-LlJﬂJBUJ}A.IJ‘dJI)SE}AJA
Ab3L1

Stiffness of torsion elements in the equivalent

column

Coefficient used for calculating moment of inertia G GU il aje Dl sustig ‘_J.ALM.

equivalent to the colurmn gaedl
o]

Ratio of moment of inertia of torsion resisting (o Ol U Loslaall 3,aSU LU ygmatl 256 Lo

beam to moment of inertia of slab strip At By 23 FLN jg0aal o Jb

Coefficient which depends an the eccentricity of
ol $98 23800 s e wexay Jolas

shear force

w, = Ultimate load simulating a loading case taking  Jpslt ol isls Jpems dlla) Aoleall gad¥ Lol 50
o effect of earthquakes in consideration Sl 3
"ji = Bending moments per unit width in x Xoleil 3 Ao ST clioeWl p 950t (Ggunill 2eyall
_______ " = Bending mornents per unit width in y directions, yolail (3 Ao S0 elini¥l 5 g30) (550l Aoyl
L #: Welded steel wire mesh a.o}.xi.c.l' # Ll mul«:-'ia.w;w
c = Standard deviation L_g)“.L.::Jt ._sb_»;.-_,i'l
L \’ ] = Poissen's ratio for concrete (agul 3y Hssd) &JLw_;;lj eyl Mi w
¢ = Creep coefficient a3l Jalas
1 = Percentage of Jongitudinal reinforcement in wall Lasloelt § Jobalt Lt 80t d.w.di
- UM VS ittt 4. il

Coefficient of over lapping considering effect of
Bk Al Al Jles¥l o sl oSl atee

S FURCTRERP TR (T S IRTIY

vertical live loads, semi — dead loads on structure

during earthquakes

Strength reduction factor slgall d.ajl&-a i d.qLM

Angle of depth variation measured with respect 1o
850501 Jgoee Cpa duelie L}eﬂikﬂd@aaﬂgb

beam fongitudinal axis

* = Angle between bent bars and longitudinal axis of
member oSl g o pdn el den gl
T]_ =Leilg£h of inclined part of bent bars L aSiall tl.w‘ﬂi Ore J..LAJI.«.)aJl Jgbs
A = Distance between surface of loading Shor[d.a;. Lasg maall JolsS Jpans Eh.muuuwl
__________________ cantilevers and line of axial loads (horizontal) (352390 & sgclt ggalt
B_ = ___Coefficient depending on ratio t/b t/ b e u‘-"- datay Jalaa
) T]_ = Constam for calculating inertia of concrete sections Luibug, 2l milellagl) Ut o;Lq.:qum wels ool
b = Nominal bar diameter 7 &‘-‘“-U ‘_:,n.quJLQJ'-
M = Factor which depends an the bar position with

Blaayiedl 3040y '@‘«Jl 2ise Jalas

Correction  factor depending on bar surface

el M'Eﬁmmy&mﬁ}é@m&ob«
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Adlall din mdes Ase el WW-Ya iod; dnign

AP\ EON | P PO [EUA L1 [ ERN | T.\A—@L«ﬂlamdl J@H,MWH}SH
L Thickness of the wall of the box section equivalent Ceagasll pihail) G 3 guiall plail) batl> tlase

to rectangular section

Lol Ty JS o plail) boaali 2a e e

i Thickness of the flange for T and L Sections
Liin Minimum thickness of slab alodll) o elewdt
t Minimum lhiCki‘Ie.‘;‘(—jf campression slab _L._..,.:J! Aoy el 2
t Thickness of slab . ELE T L P
u Ultimate load in case of limit state or internal forces 2 tudl $5all 5l daglaall o alls dic 0a 8Nl Josll
produced from them aic asL)
u, Percentage of steel {or vertical anchorages Al ) a5 é.l.mjl'. Lo
V Coefficient of variation N Jolaa
v Vertical anchorage @l b,
Vo Volume of spiral steel reinforcement far unit length sgeadl a daladh Busod isibadt pulandlt s o>
of column
Ve Ratio of volurne of spiral stirrups to stirrup pitch buxtgll Bysulf Ggsledl mludll cls s Al
sy
w Nominal value of loads due to wind pressure or o L dais e iU Jlead Luandt dagdll
internal forces produced from it Lo anabll Al 100 gealt
Uniformly distributed load acting on slabs LM e 5l aa3eadl phasiel) Loscdt
Tatal load for unit area of span S0 e A Licadl B gd JSOU Lot
w Unifermly distributed slab load on unit area Baog e padeidl (goluded! elaniefl abMM Jeo
o Lol
w Mechanical  percentage  of  tension  steel Gyl g Uadll § a2 ppland il Al
reinforcement in concrete section
w' Mechanical percentage of compressive steel i leeysell &LLLE_H ] Lagall bl i Aad
reinforcement in concrete section
Wy Coefficient of assurance of achieving cracking limit Frlidlt oo U pligiud e S5 Jalas
Whanax Max allowable value for coefficient Wk wh Jala ol 4, C,.a.w-a-“ e i
Wp Mechanical percentage of presteessed steel LM B wpabyad AN 4!
w, Uliimate unifermly distributed load acting on slabs S e 53500t 25930t platiad] (gead ¥ Josedl
wy Ultimate loads £ 3sall 0ad¥l Jonll
X Distance from jacking end along prestressing e B uzel (e ally addl Ciybs Qlay e 2dLaed!
tendons KPS|
X, Distance of extension of losses effect on Sl ¥ Baw § waall il shasel dolews
prestressing
i Distance of column core measured from Stirrups S Hales ppe bauliin dgandl B ay
axes
¥ Length of reclangle reinfarcing stirrup measured LI g 59me Oy Auolia Adat el pdodll LK Jsls
between the axis of the stirrup
Ya Lever arm pradighs-
foa Yield strength for steel of stirrups resisting torsion iy M pg3al dapliol) LS abial sguasdl slea)
moment with maximum limit of 400 N/mm2 Yaaf/o b bl
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Yo VA= Agliapadl Lalall 4dtis prasatt raall 59SH

ciloetlegasly jaapli-2 080 Gacadt Y.

YA - ailayyied) KAFAN] dadiig MW‘ 34841

Exposure sirength reduction coefficient for steel

] ]IE .-Q!JL‘}E -me_‘

Ratio of the area of stopped reinforcement to total

area of section reinforcement

B Lnall ) viSgtall el oides G Loga cog Apad
pladalt mbad st 3,0801

Coefficient

Jalas

Coefficient used for calculating shear strength in

walls

lastgnld padll Aaglie wlans § putiion Joloa

Coefficient of distributing uniform leads in solid

rectangular slabs in short direction

S & paseall a.AL:mJum pist Jalas
el ol:grjm{j:ﬂ._»,!nj.cuﬂwl

Coefficient of distributing uniform foads in solid

rectangular sfabs in Iong direction

SIS 3 aisl Aeize ¥l aiier lobae
Gostalt slsdl § Aghatanell Liapaell

Bending moment coefficients for two way slabs

bz ¥l 13 SO 3Ll g g5alt lalas -

Coefficient which relates the average crack width to

the design crack width

nparaill dogilly booagiell (a A8 Lasyy (Jolas

et oyl

-Angle between reinforcing in direction of the x —

axis and direction of the principal tensile siresses

olaily x Jaakl oladl 3 mdadll Cdio oy el A
Aty S sl n)

Constant used for calcutating ancherage length in

simple supports and points of zero moments

FE e clulaail Jabo Olas § piieiag Sl
sliaa¥l o gye aliall Lads iy daculd

Value of side deviation

ol 29 Aagd

Specific weight of concrete of slab

A Bikaoyid  £ailt 531

Percentage of required steel reinforcement AJ/A

Lgllaall As/ Ac psluadll oidio R

i

Ratio between continuous edges of the slab and its

total circumference length

G Jglall 1 BT 5 aneal! Cilgadt G Ausill
Lzl

Be

Coefficient used for caleulating punching shear

strength of prestressed concrete Aa i,

sheadl

Z Sum of diameters of at the level containing largest ST e (Ggims ! Ggienadl e 20,281 5lladl paama
number of cables A4 [PRNTS

e, Creep strain i3 Jladsh

Bt

Coefficient showing effect of bond characters of

steel reinforcement on average increase in steel

e ekt cbiad clulaill alys 85 i€ay Jolas
ey Lpedlly a3 Shastll abeaegrall 530300

By = ' Ultimate compressive strain in concrete Agilayp sl clelaill § bliasl gaddl Jleasy
&d = Correction coefficient for l;l[imate flexural strength  claSUL Gols yaall 3 Glaoyilt Aaglia 35035 Jalas
of deep beams Adyaall
Ao = Slenderness ratiouﬁ;r circular section Sl glaaly ul_u-_..li Aad
Ti = Coefficient of moment transferred by flexure atslab &3Sl Jladl wic slie¥ly 2lsaill pa3dl Jalas -
celumn connection 3gaadls Ande wall
A, = Slenderness coefficient for rectangular section Jibzaal! pllaslf A3l L
. = Maximum percentage of tension reinforcement in g olaadl 2lellagll S L zaaees Aeload Bpani ‘s\aii
reinforced concrete section add il a
P = Minimum percentage of 1ension reinforcement in
. reinforced concrete section oSl G il gl il G s
. Qe = Smallest value of ¢y, Of; Clrg Oy (3o _yigedt Loudll
& = Strain occu;-rring due o initial loading Jo¥ Jeazall e milall Jlaasdl
& = Coefficient used in calculating cracks, depending s e wainag Fddl Gase Olas § alsiag Jalas
_on diameter of bar used in section and other factors S3 ) dalgeg pUadlly Joatuel gl
1. = Material  strength  reduction  factor  for bl s Aeglie yindm fabas -
reinforcement
& = Steel strain in tension side Al A (8 il il (8 Jlaastl)
& = Toralstrain after time t =0 0=t ey ain M aasll
8, = Acoefficient which accounts for the effect of tensile o
forces on the nominal shear strength provided by 27y Ul G ol sl Byt Baglia pait b
concrete S
A, = Slenderness ratia for walls Lot ) Ablons 205
& ) Steel strain at yield or proof siress oleall sez¥ i greasll sla¥ diadll Jlaasdl
alealt
H = Coefficient of friction 1L CEL P PP
I3 = Percentage of tension reinforcement ol peladlh s
e = Ratio of prestressed reinforcement Pleosiell pladll ol ot Grow Clem Ao
Eee = Strain in concrete at the level of presressing  sLa¥l i wlio Gsims Wiz Gl § Jleasd)
reinforcement due to prestressing force after taking ~jL.zc¥! JoaBlaall S U sl ams alaWl gae domais
alt losses into consideration
€y = Creepstrain S PO (PET)
€, = Elasticstrain in concrete Opadl &ilawy st Jlaasl -
Epe = 5tain in  prestressing  steel due to strain oMl Bates e il .\lﬁp}”@w il & Sl
compatibility at ultimate flexural strength limit RIS ETTEN JPWNEL | | UEPS
state
€ = Swrain in prestressing steel due to prestressing force W) B gl Sl B Clie (§ Jlaast¥l
) after taking all losses into consideration Sl g dlgalt ISl s
Yo = Material strength reduction factor for prestressing ol B it Sguailt dagliedl paas Jalaa
reinforcement
ECP 203/2018 LU 2 adn Ak
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strain relative te concrete around the steel bl Joo
€ Min tension strain S s
B2 Coefficient which account for the duration of 5susl 4ed o hemill 308 8l dsl Jelas
loading or the repeated loading aly> ik, sl aidly caliadl @ Jlaaidl Alawgrelt
= Max tensile strain JUOL TR A | (P
3, Average side deviation dawgioll gilsedl sqpncl! Aaud
Ay Slenderness ratio for rectangular section Jebatnalt g Uaill ABloill Apcei
Y. Material strength reduction factor for concrete Wil 5] Aaglaall irds Jolas

5, A coefficient which accounts for the effect of ) i
39y W & padll sleaY ibueyseld Aaglis oLy Jatas
compressive forces on the nominal shear strength .
lain 543

provided by concrete
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Siloellasaally jgaydi-tdlall Fackall

YoVA - agbagyadl aladdl sy peeadt graal 59t

o = Coefficient used for calculating excessive deflection

occurring due to creep and shrinkage

oo Bl JLaPl el clesd sakien Jabas
ALaSaN5 i !

Ey, = Shrinkage strain SolaSal st -
owx = Uniform load equivalent to the original loads, 10 i3, {U}E.i.u..l'; Aelia¥t Jlesd) el plasiadt Jasedt

calculate the maximum bending moments in

beams

ol
SyaSH § Sgamill Lt p 950

Caelficient used in designing columns subjected to
double bending moments — taken from table ( 6-

12-1}

e bises! ‘nj).a.‘ :L,a)..-,g_u Saed St d et Jolas
(VY1) g (50 5399 L9230

Angle of inclination of cable on the beam axis

ECP 203/2018

"l.” ”-' . - . .

YA-Ya el Aign

Prwx = Uniform load equivalent to original loads for Uiy (Asanedl 4ubat Jlesd) fi8alt wlasiell Jace))
calculating shear forces and reactions in beams eI § Jladd 390 59 il S8 il
¥, = Coefficient of moment transferred by torsion at flat
slab-column connection Al dlgazell pg5al dolas
Al = Losses in prestressing stress due to creep NPT PETG R P | YO | .um_ﬂ
Ak, = Losses in prestressing stress due to  elastic Opad) Lobiaitt Ao, sea ) 3uw 3 waal
shortening
Af, =  Lossesin prestressing stress due to shrinkage ikl GLaSN Lais sl Gase lio alis
Ap = Laessesin prestressing force RIPES 1 SVPR T8
0 = Angle of inclination between reinforcing steel in  slasly x Jyoll olait | el Clio (i Juod! gl
direction of x-axis and direction of main teasile A ed B addl oobsia ]
stresses
P, = Effective tension reinforcement ratio Juadt Ll mydand i
@ = Diameter of tendon Sl g
3 = Diameter of tested specimen (o) Slezs 2o (Lo
J = () ol Jylo
Af,, = Losses in prestressing force due to relaxation of RIVES, | Iy VORI g EST VLY | g INEFS |
prestressing steel
@ = Diameter of high grade steel 400/ 600 bars {High tensile steel) Zoglaolt Jle mlaill cilio jros
ST
----- o = Coefficient depends on condition of bar end E%.J.l.._ibl: S e 4843 sl Jalaa
o, = Coefficients used in designing column subjected to .;L'..x'.i pard Layadd! el (oasad (3 poideia Jalna
double bending moments- taken frem table { 6-12- (-3 Y1) g oo dsbog Angase
1)
oy, .. = Coefficients for estimating  uniform  loads Jlasdl i Mldwmfmmum
equivalent to original loads estimated on beams Sl e A4i 9,3.0]0 R
] = Defines of narmal mild reinforcing bar to./TA. 3l Yo -/'f-i gy gole G s )i-n-'
_____ 8 = Equivalent diameter of bar bundle h . d.a)_w_u Lo )lu.ﬂ
M, = Facior for type of prestressing tendon waball poi e oz .J.aLu

Defines high strength steel

(0¥ /7)) aglaodl e Ciden jras
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J_g..\.” ?LB.L" J! S]] itl&ijl Cra Lja‘,:ﬁ.“ Hobas "t

Jdgs pllas e pllas
gt LAY = b8 ply> oliS
Fo - ogas 4,A0 = Sa. Byl plyo olS
Ao/ g LA = AafBs8alr ol
& foedla / (yigss -, 4AN = 24 oslina /893 alyo b€
2 Aa/ (igas AN = 20 Ao/ B9d alye oS
e e/ o356 AN = waSe Ao /83d plya 9§

g Ve e

Bsdaly> oS L)LY

S O Yy

ﬁ#-sﬁﬁb.",.’*s -;‘OY
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2n Ae/ iss Ve
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e mm el
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4
Ponin =7 Eq.[4-40)
Y
q
m ___stmin f_ u
min o g q Eq.4-41]
y w {cracked)
a.d fcu
qcup (uncracked}=2.5 _b_ +0.2 [ [— Fq.[4-46-a)
o Ye
a i:cu
qcup {uncracked)=| 0.5+ E y Eq.[4-46-b]
c
fcu
<
qcup (uncracked)= y Eq.[4-46-c]
¢
fn:u
e T <
qcup(cracked) 0.36 Y +qsup =9y p-max Eq.[4-47-a)
C
< cu
qup~ max 145 y Eq.[d-47-c]
c
f
Qcy (uncracked) £0.30 \/:;—? Eq.[4-56-d]
C
ECP 203/2018 LIl An pnten Adeud
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