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Qt= u}ty w OvwW|t CWQO |=ylQD x@ R} Q |=ylQD Q}}eD R= `v=t |Oqwi h=}r=
h=}r= xm |DQwY QO 'Qo}O hQ] R= "OR=Ov=|t Q}N-=D x@ =Q =ylQD ZQa uOW R=@
Ctw=kt QO |yHwD p@=k Q}F-=D 'OvwW xO=iDU= |vD@ w[a QO sm u=R}t x@ |Oqwi
|Oqwi h=}r= xm |DQwY QO 'wQ u}= R= "CW=O Oy=wNv |vD@ w[a |WtN w |WWm
'uD@ |WWm Ctw=kt V}=Ri= p}rOx@ 'OvwW xO=iDU= |vD@ w[a QO |@U=vt u=R}t x@
|=DU=Q QO [7]"OvQ=O KrUt uD@ |=yQ}D |WtN Ctw=kt Ow@y@ QO |yHwD p@=k Q}F-=D
'|vD@ <=[a= Q=DiQ QO =yu; Q}F-=D w uD@ QO |Di=} R=@ |=yxv=OnvU R= xO=iDU= QF=
s=Hv= xOW Ci=} R=@ |vD@ |=yxR=U OQmrta p}rLD |xv}tR QO |OOaDt C=ar=]t
uOwRi= QF= |UQQ@ x@ [18]'Vv=Q=mty w |m@=J '2018 p=U QO [17�8]"CU= xOW
|Di=} R=@ xv=OnvU R= xOW xDN=U KrUt uD@ |=yQ}D |Q}PBpmW QO |Oqwi h=}r=
uOwRi= xm OvDi=} QO w OvDN=OQB |ak=w T=}kt QO KrUt uD@ Q}D |xvwtv 27 |wQ Q@
R= xOW xDN=U |=yQ}D |Q}PBpmW w |WtN C}iQ_ V}=Ri= ?@U |Oqwi h=}r=
|xv=OnvU |=Q=O |xvwtv QO |Q}PBpmW Vy=m R= w OwW|t |a}@] |xv=OnvU
[19]�2019� Vv=Q=mty w |m@=J '|Qo}O |UQQ@ QO "Ovm|t |Q}owrH |Di=} R=@
xOW xDN=U KrUt uD@ |=yQ}D |WQ@ Q=DiQ QO |Oqwi h=}r= uOwRi= |Q=PoQ}F-=D x@
=yu; |UQQ@ j@] "OvDN=OQB hrDNt Cwt=N |xrY=i =@ |Di=} R=@ |xv=OnvU R=
|xrY=i =@ |Di=} R=@ |xv=OnvU |=Q=O |=yQ}D QO xvwtv CUmW xm OW XNWt
pt=m CQwYx@ '|}xt=vu}}; \@=wQ \UwD xOW x@L=Yt Q=Okt R= QDW}@ Cwt=N
|=yxvwtv QO |WtN CQwYx@ CUmW ?@U h=}r= uOwRi= xm 'CU= xOw@ |WQ@
KrUt uD@ |=yQ}D Q=DiQ |UQQ@ QO R}v [20]'�2018� nv=S w w�=S "CU= xOW QwmPt
h=}r= hrDNt Q=Okt 5 '|Oqwi h=}r= |=Q=O w |Di=} R=@ |xv=OnvU R= xOW xDN=U

110



3/
2|

xQ=t
W'

36
�2

|xQ
wO'

�13
99

R}}=B
�h

}QW
u=Qt

a|
UOv

yt "ACI� 224R T=U= Q@ |oOQwNlQD ZQa R=Ht |xv}W}@ "1 pwOH
�QDt|r}t� lQDR=Ht ZQa w[a |]}Lt \}=QW

0 41 lWN |=wy
0 30 l =N =@ ?w]Qt |=wy
0 18 =ORM} |}=}t}W O=wt
0 15 =} QO ?; VW=B =} w =} QO ?;
0 10 ?; |wDLt uR=Nt

T=U=Q@|WtN|oOQwNlQD ZQa u}}aD QO xDiQ Q=m x@ |=yQ}eDtV}=tv "1 pmW
[36]"RDwr � |roQo |x]@=Q

|WWm |=yOqwi QOVvD fs wCU= (h1
h2 ) |WWm |=yOQor}t K]U RmQt R= |FvN

|vwt=Q}B uD@ QF-wt |WWm K]U A w |WWm OQor}t u} QDl}ORv RmQt =D `]kt
|WWm |=yOqwi |vwt=Q}B uD@ QF-wt `]kt K]U s}UkD R= xm 'CU= |WWm OQor}t
"(A = Ae

N ) O};|t CUO x@ (N) |WWm |=yOQor}t O=OaD Q@ (Ae = 2dsbw)

"Ov=xOW xO=O u=Wv 1 pmW QO 2 |x]@=Q QO xO=iDU= OQwt |=yQ}eDt
|=H x@ u=wD|t 2 |x]@=Q QO �h C}tm |Q=Po}=H QO xm CU= QmP x@ sRq
xO=iDU= xiQ]l} |=yp=O QO 1 35 w =yQ}D QO 1 2 Q=Okt R= 'QDj}kO |x@U=Lt l}
|x@U=Lt l} |=Hx@ fs � 0=6fy Q=Okt R= xm Ow@ Oy=wN |k]vt u}vJty "OQm

"OwW xO=iDU= ?} Q[ uwO@ |=yQ=@ CLD |WWm Oqwi VvD u}}aD QO QDj}kO
=Q s}kDUt VWm CLD xtQ; uD@ w[a l} QO |oOQwNlQD ZQa |xv}W}@

%OQm u}}aD 3 |x]@=Q CQwYx@ [37]2'RDwr � RtwQ@ |x]@=Q T=U= Q@ u=wD|t R}v
wmax = (1 45� 10�5)fs 3pdcA (3)

lQD |xrY=i u}ov=}t [29]'CSA� S474� 2004 ptar=QwDUO x@ xHwD =@
%OwW|t x@U=Lt 4 |x]@=Q CQwYx@

Sm;CSA = 2(C + 0 1S) + k1k2dbheffb=Ast (4)

OQor}t RmQt =D RmQt |xrY=i 'uD@ VWwB %?}DQD x@ Ast w db 'b 'S 'C 'u; QO xm
QDt|r}t� |WWm Oqwi CL=Ut w OQor}t Q]k '�QDt|r}t� `]kt ZQa '�QDt|r}t�
|=Q@ xm 'CU=yp=YD= |RQt \}=QW CmQ=Wt ?} Q[ k1 u}vJty "OvDUy �`@ Qt
VvQm ?} Q[ k2 "OwW|t xDiQo Q_v QO 0 8 Q=OG; Oqwi |=Q@ w 0 4 xO=U Oqwi
VvQm u} QDtm w u} QDW}@ "2 w "1 'u; QO xm 'CU= 0=25("1+"2)

2"1 =@ Q@=Q@ xm CU=
"CU= uwiOt |x}L=v QF-wt Ct=N[ heff u}vJty "OvDUy uwiOt |x}L=v QO QF-wt

|xv=OnvU OYQOV}=Ri= =@ xm OvDi=} QO w OvOQm |@=} RQ= KrUt uD@ |=yQ}D Q=DiQ QO
uD@ |=yQ}D |WtN C}iQ_ |xv}W}@ QO |yHwD p@=k Q}F-=D '�50 u=R}t x@ |Di=} R=@
xvwtv |WtN C}iQ_ '�50 R= QDW}@ V}=Ri= =@ xm |r=L QO 'ODi=|tv j=iD= KrUt

"O@=}|t Vy=m
|ki=wD x@ |@=}CUO CyH [13w9]'Q}N= |xOW QWDvt C=ar=]t 'T=U= u}= Q@
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'OQw;CUO x@ xOQwNlQD uD@ |Q=Wi |x}L=v `=iDQ= T=U= Q@ u=wD|t =Q|oOQwNlQD
Q=DiQ =@ x]@=Q QO "OQ=O |oDU@ |rw] OQor}t C@Uv w |Q}PBpmWQ}}eD u=R}t x@ xm
'|Di=} R=@ uD@ xm Ov=xDW=O xQ=W= |rm |xDmv u}= x@ u=QoVywSB QDW}@ '|oOQwNlQD
u=R}t x@ ,q=tDL= Qt= u}= [12w8]"CU= pwtat uD@ x@ C@Uv |QDO@ Q=DiQ |xOvyOu=Wv
|Di=} R=@ |=yxv=OCWQO xm |v=tR 'T=U= u}= Q@ xm 'OwW|t |yDvt QDtm |DNU
QDtm |oOQwNlQD R= TB uD@ Q}F-=D 'OvwQ|t Q=m x@ |}xR=U hrDNt |=yVN@ QO
x@ [32�27]'|Di=} R=@ uD@ QDW}@ pmWQ}}eD OwQ|t Q=_Dv= '=DU=Q u}ty QO [26w25]"CU=
|a}@] |xv=OnvU =@ xOW xDN=U |=yQ}D x@ C@Uv |Dw=iDt |WtN |=yOQmrta
|Oqwih=}r= uOwRi= QF=|UQQ@ 'Q[=LVywSB QO|rY=hOy 'wQu}= R= "OwW|yDvt
|xv=OnvU R= xOW xDN=U KrUt uD@ |=yQ}D QO |oOQwNlQD ZQa Vy=m QO
'|WWm OQor}t |xrYw |=Q=O |=yQ}D QO "CU= OQor}t |xrYw |=Q=O w |Di=} R=@
w |oOQwNlQD V}=Ri= ?@U Ov=wD|t OQor}t VRer w |oDUw}B Ctw=kt Vy=m
|=ywor= '=yu; ZQa w |oOQwNlQD VQDUo Q}Ut x@ xHwD =@ "OwW lQD ZQa
Q]N '=y|oOQwNlQD |] QO |O}U= O=wt OwQw "CU= xOW u}}aD |oOQwNlQD
uD@ R= xO=iDU= =} w uD@ |wQ VWwB V}=Ri= =@ xm 'OyO|t V}=Ri= =Q Q}D |oDN}Uo
[33]"O=O Vy=m =Q =yOQor}t x@ O=wt u}= uO}UQ |OwOL =D u=wD|t QDq=@ Ctw=kt =@
V}=Ri=?@U uD@Ctw=ktVy=m w |rw] |=yOQor}t QOVvQmV}=Ri= 'u}= Q@ xwqa

[34]"O@=}|t V}=Ri= =y|oOQwNlQD ZQa w OwW|t uD@ QO OQor}t VRer QDW}@

|}xt=vu}}; x=oO}O R= |oOQwNlQD ZQa |UQQ@ "2"1
0 4 =D 0 1 OwOL QO =Q lQD ZQa |Q=OQ@xQy@ hrDNt \}=QW QO ,qwtat =yxt=vu}};
'ACI� 224R |xt=vu}}; x=oO}O u=}@ x@ xHwD =@ 'wQu}= R= "Ovvm|t OwOLt QDt|r}t
1 pwOH T=U= Q@ uwo =vwo |Q=OQ@xQy@\}=QW QO|oOQwNlQD ZQa R=Ht |xOwOLt

[35]"CU=
"CU= xDU@=w|irDNt p�=Ut x@ wCU}v umtt ,=k}kO|oOQwNlQD ZQa u}}aD
xOW x�=Q= lQD ZQa u}}aD |=Q@ u=QoVywSB |NQ@ \UwD |O=} R |@ QHD \@=wQ
'|WtN lQD ZQa u}}aD QO [36]1'RDwr � |roQo |@ QHD |x]@=Q 'u=}t u}= QO "CU=
(w) |WtN lQD ZQa [36]'�1968� RDwr � |roQo |x]@=Q "OQ=O |QDW}@ Q=@Da=

%Ovm|t u}}aD 2 |x]@=Q CQwYx@ 'QDt|r}t ?UL Q@ =Q
w = (1 08� 10�5)�hfs 3pdcA (2)
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Wk;NS = 1 7Wm;NS ;Wm;NS = rw"1Sm:NS (6)

r = 1� �
2 5k1

(�sr
�s

)2 � 0 4 (7)

QmP x@ sRq "CU= |WWm OQor}t |xQiU u} QD|vwQ}@ |WWm VvQm "1 'u; QO xm
|R=wt |rw] |=yOQor}t |rY= VvQm CyH =@ |QwLtQ}e VvD `} RwD xm CU=
pwOt ?}DQDx@ Sm w Es w u; QO xm '"1 = "s = �s=Es u}vJty "CU=
"OvDUy 6 |x]@=Q j@=_t |oOQwNlQD |xrY=i \UwDt w |rY= OQor}t |v=UWm

"CU= |]}Lt \}=QW ?} Q[ �

=Q |oOQwNlQD ZQa \UwDt [29]'CSA� S474� 2004 |xt=vu}};
Q=PoQ}F-=D QDt=Q=B u}rw= '=B wQ= |xt=vu}}; j@=]t "Ovm|t u}}aD 8 |x]@=Q j@=]t
|xrY=i \UwDt 'QwmPt |xt=vu}}; j@=]t "CU= uD@ VWwB |WtN lQD ZQa QO

%OwW|t u}}aD 8 |x]@=Q j@=]t |WtN lQD ZQa
Sm;EC2 = 2C + k1k2

dbAct
4Ast (8)

QDt|r}t ?UL Q@ |rw] OQor}t Q]k w uD@ VWwB ?}DQDx@ db w C 'u; QO xm
j@=]t w CU= KrUt `]kt QF-wt CL=Ut C@Uv Ast=Act 'u}= Q@xwqa "OvDUy
w 0 8 Q@=Q@ ?}DQDx@ |rwtat w Q=OG; OQor}t |=Q@ k1 "OwW|t x@U=Lt 4 pmW
"OwW|t xDiQo Q_v QO 0 5 Q@=Q@ VtN CLD w[a |=Q@ k2 u}vJty "CU= 1 6

%OwW|t x@U=Lt 9 |x]@=Q CQwYx@ (Wk) |oOQwNlQD ZQa
Wk;EC2 = �EC2Wm;EC2;Wm;EC2 = Sm;EC2�"s2 (9)

8 |x]@=Q j@=]t xmCU= lQD |xrY=i Sm;EC2 w lQD ZQaWk;EC2 'u; QO xm
1 w 0 u}@ u; Q=Okt xm CU= |Oa)@|@ ?} Q[ � 'u}= Q@ uwRi= "OwW|t x@U=Lt
|oOWQwYLt \}=QW pt=W w |Q=PoQ=@ |=y?}mQD CLD VvQm \UwDt "s2 "CU=

"CU= |L=Q] |=Q@ |oOQwNlQD C@Uv \UwDt �EC2 u}vJty "CU=
lQD |xrY=i u}}aD |=Q@ =Q |Dw=iDt |x]@=Q [30]'CEB� FIP |xt=vu}};

%OwW u}}aD 10 |x]@=Q j@=]t Ov=wD|t lQD |xrY=i u; j@=]t xm 'Ovm|t x�=Q=
Sm;CEB = 2

3 ls;max (10)

[29]"CSA� S474� 2004 j@=]t uwiOt |x}L=v Ct=N[ "2 pmW

ptar=QwDUO j@=]t|WtN lQD |xrY=i u}}aD |=Q@ QF-wtCL=Ut x@U=Lt "3 pmW
[38]"NS� 2473E

w a1 + 7=5db u}@ Q=Okt u} QDW}@ =@ Q@=Q@ (heff ) uwiOt |x}L=v Ct=N[
hYv =} VWm CtUk CL=Ut R= O}=@v heff 'u}= Q@ uwRi= "CU= a2 + 7=5db

"OW=@ QDnQR@ 2 pmW QO xOW xO=O u=Wv |xOQwNQwW=y CL=Ut
|=Q@ =Q |Qo}O x@=Wt |x]@=Q u}vJty [38]'NS� 2473E ptar=QwDUO

%OyO|t x�=Q= 5 |x]@=Q j@=]t lQD u}ov=}t |xrY=i |x@U=Lt

Sm;NS = 2(C + 0 1S) + k1k2db=�t=NS (5)

�QDt|r}t� OQor}t RmQt =D RmQt |xrY=i w uD@ VWwB ?}DQD x@ S w C 'u; QO xm
Q=OG; Oqwi |=Q@ xm 'CU= Oqwi |oOQwN |wQ |]}Lt ?} Q[ k1 u}vJty "OvDUy
0=25("1+"2)

2"1 =@ Q@=Q@ xm CU= VvQm ?} Q[ k2 "OwW|t xDiQo Q_v QO 0 4 Q@=Q@
|x}L=v QO QF-wt VvQm u} QDtm w u} QDW}@ "2 w "1 u; QO xm 'OwW|t xDiQo Q_v QO
w CU= Ast=Act Q@=Q@ xm 'CU= Oqwi QF-wt C@Uv �tNS u}vJty "OvDUy uwiOt
CL=Ut QwmPt |xk]vt "CU= 3 pmW j@=]t uD@ `]kt QF-wt CL=Ut Act u; QO

"CU= |WWm Oqwi CL=Ut R}v Ast "CU= |WWm uD@ QO Oqwi QF-wt
hqDN= =@ lQD ZQa u}}aD |=Q@?}DQD x@ [38w29]'CSA w NS |=yptar=QwDUO
"OvyO|t x�=Q= =Q |y@=Wt \@=wQ QF-wt Oqwi `]kt |x@U=Lt w VvQm ?}W QO |tm
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540fs )� 2 5Cc (15)
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KrUt uD@ Q@ |Oqwi h=}r= uOwRi= [41]"OwW |oOQwN w V}=Um = Q@=Q@ QO Ctw=kt
ZQa Vy=m ?@U Ov=wD|t OQor}t VRer Vy=m w |oDUw}B Ctw=kt V}=Ri= =@
QDW}@ OQor}t VRer 'xrYw O=H}= p}rOx@ 'xrYw |=Q=O |=yQ}D QO "OwW |oOQwNlQD
|xrYw O=H}= pLt QO |oOQwNlQD ZQa V}=Ri= ?@U Qt= u}ty w &OwW|t
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xO=iDU= |=}=Rt R= [5]"OwW|t sy CQw=Ht QO =yu; OQmrta Ow@y@ R}v w uD@ w OQor}t
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xi=[= uD@ x@ |vOwRi= Kr=Yt u=wvax@ h=}r= u=tR QwQt x@ 'V}B p=U 40 R= "OW
'|oOQwNlQD ZQa Vy=m w uD@ w OQor}t u}@ |oDUw}B V}=Ri= Qw_vt x@ [6]"OvOW
ZQa QO h=}r= Q}F-=D x@ '=yxvwtv x@ |Oqwi h=}r= hrDNt |tHL OYQO uOwRi= =@
xDN=OQB |Oqwi h=}r= |=Q=O |=[a= QO =ylQD O=ODt= VQDUo |xwLv w|oOQwNlQD

"CU= xOW

V}=tR; s=Hv= Ov}=Qi w =yxvwtv C=YNWt "2
|Oqwi h=}r= "1"2

QDt|Dv=U 5 pw] x@ xO}tN |=yDv= wO =@ |Oqwi h=}r= R= |i=}r= uD@ CN=U QO
VvQm w |WWm Ctw=kt '|a=HDQ= ?} Q[ "CU= xOW xO=iDU= 6 pmW j@=]t
"CU= �3 0 w p=mU=B=o}o 2 0 'p=mU=B=o}o 200 =@ Q@=Q@ ?}DQDx@ h=}r= |oDN}Uo

xv=OnvU "2"2
xOW xO=iDU= hrDNt OYQO =@ |a}@] w |Di=} R=@ |xv=OnvU 'Q[=L |UQQ@ QO
=@ w x}yD |t}Ok u=tDN=U nvU |=tv ?} QND R= |Di=} R=@ |=yxv=OnvU "CU=
"OvOW u} Ro}=H =yxvwtv QO |a}@] |=yxv=OnvU =@ �100 w �0 |v} Ro}=H OYQO
|a}@] w |Di=} R=@ |=yxv=OnvU |}=}t}W w |m} R}i C=YNWt |@=} RQ= Qw_vt x@

%CU= xOW xO=iDU= =yxt=vu}}; u}= R=
[42]&ASTM� C136 %=yxv=OnvU |xR=Ov= u}}aD ��
[43]&ASTM� C29 %T}N XwYNt uRw u}}aD ��

[44]&ASTM� C128 w ASTM� C127 %|Qy=_ XwYNt uRw u}}aD ��

|}=yv lQD |=Q@ ?}DQDx@ w CU= |WWm |=yOQor}t VRer pw] ls;max 'u; QO xm
%OwW|t x@U=Lt 12 w 11 |=yx]@=Q j} Q] R= lQD u}rw= w

lsmax = db
3=6�tCEB (11)

ls;max = �s2
2�b db

1
1 + ��tCEB

(12)

db 'p=mU=B=ot?UL Q@ xOQwNlQDVN@ QO OQor}t |WWmVvD �s2 '=yu; QO xm
p=mU=B=ot ?UL Q@ |RQt VvD Q=Okt \UwDt �b 'QDt|r}t ?UL Q@ OQor}t Q]k
uD@ |WWm Ctw=kt \UwDt fctm(t) u; QO xm 'CU= 1=8fctm(t) pO=at w
w Ast "CU= Ast=Act Q@=Q@ w OQor}t QF-wt CL=Ut �tCEB "CU= xOQwNlQD
j@=]t w OvDUy w[a `]kt K]U QF-wt CL=Ut w |WWm OQor}t CL=Ut Act
Q=Okt '12 |x]@=Q |R=U xO=U |=Q@ 'u}= Q@ xwqa "OvwW|t x@U=Lt 4 pmW
uD@ x@ Oqwi |v=UWm pwOt C@Uv � xm 'OwW|t xDiQo Q_v QO 1 Q@=Q@ (1 + �)

"(Es=Ee) CU=
|xrY=iu}}aD |=Q@|Dw=iDt|x]@=Q [30]'CEB� FIP |xt=vu}}; QOu}vJty

%CU= xOW x�=Q= 13 |x]@=Q CQwYx@ |WtN lQD
wk;CEB = ls;max("s2 � �CEB"sr2 � "CS) (13)

Q=@ CLD uD@ QO OQor}t VvD "sr2 "CU= uD@ |[=@kv= VvQm "CS 'u; QO xm
["sr2 = fctm=Acef (1+��tCEB)] |x]@=Q R= fctm xm 'CU= fctm pO=at
xm 'CU= Oqwi VvQm "s2 w CU= C@=F O=a@= �CEB u}vJty "OwW|t x@U=Lt

"CiQo xO}O=v |[Qa OQor}t |=Q@ =Q u; Q=Okt u=wD|t
p=O w Q}D QO lQD |xrY=i |xv}W}@ [39]'ACI224R� 01 |xt=vu}}; j@=]t
lQD |xrY=i 'xOW QmP p}rLD j@=]t "OwW|t u}}aD |m}D=DU= p}rLD x@ xHwD =@

%OwW|t u}}aD 14 |x]@=Q ltm x@ |WtN
Wk;ACI = 0 076�ACIfs 3pdcA� 10�3 (14)

VWwB dc '|rw] OQor}t VvD fs 'lQD |xrY=i |xv}W}@ Wk;ACI 'u; QO xm
"�5 pmW� CU= uD@ `]kt K]U CL=Ut A w OQor}t |xQiU u} QD|vwQ}@ uD@
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|xvwtv =@ |Di=} R=@ |xv=OnvU R= xOWxDN=U |=yxvwtv u}@ xm |}xU}=kt u=wD@
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xm CU= |r=L QO ẁ[wt u}= "Ov=xO=Ov Q=Qk Q_v Ot =Q |Di=} R=@ |=yxv=OnvU R=
|a}@] |=yxv=OnvU x@ C@Uv |QDW}@ |xDUmW Kw]U '|Di=} R=@ |=yxv=OnvU
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5 1 0R� 2S � 0 6ld 11 0 0R� 0S � 0 6ld
2 9 100R� 2S � ld 6 3 100R� 0S � ld
4 1 100R� 2S � 0 8ld 8 6 100R� 0S � 0 8ld
4 5 100R� 2S � 0 6ld 9 6 100R� 0S � 0 6ld

4 0 [3]'ACI R=Ht Q=Okt
1 2 [4]'RDwr � |roQo
1 3 [5]'RDwr � RtwQ@
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�2 uOwRi= =@ ẁ[wt u}= xm 'OW=Bv wQi xvwtv w ODi= j=iD= uD@ |xDUwB QO \ki
XNWt |vD@ |=yxR=U |Qw�D R= xm Qw]u=ty "CU= xOW QDTwULt |Oqwi h=}r=
RwQ@ w VWm QO uD@ ha[ p}rO x@ Q=Wi CLD |}xv=wDU= |xvwtv |@=QN 'CU=
w uwQ}@ x@ wQ pmW Q}}eD RwQ@ ?@U xvwtv \Uw QO xm 'ODi=|t j=iD= ?Qwt lQD
QO ha[ 'uD@ |@=QN Cra "OwW|t |}xv=wDU= |xvwtv \Uw QO VWm RwQ@ R}v
xDUmW 'xvwtv |v=}t |xDUy ?} QND =@ uD@ '|}xv=wDU= |=yxvwtv QO w CU= VWm
O=H}= |vD@ |xvwtv QO sw=kt |xDUy l} |Oqwi h=}r= uOwRi= =@ 'wQ u}= R= "OwW|t
w OQwN|tlQD |xvwtv |xDUwB \ki w OwW|t u; uO}W=B wQi R= `v=t xm 'OwW|t
uOw@ QDW}@ p}rOx@ |Di=} R=@ |xv=OnvU |v} Ro}=H 'Qo}O hQ] R= "OwW|t ?=QN

120



3/
2|

xQ=t
W'

36
�2

|xQ
wO'

�13
99

R}}=B
�h

}QW
u=Qt

a|
UOv

yt |Di=} R=@ |xv=OnvU �100 |v} Ro}=H R= xvwtv xm |Dr=L QO 'u}= Q@ xwqa
|Dr=L QO CSA w Eurocode2 'NS 'ACI |=yxt=vu}}; 'CU= xOW x}yD
|r=L QO &OvyO|t x�=Q= =Q |rw@k p@=k G}=Dv 'CU= xDi=} Vy=m xrYw pw] xm
|=yxt=vu}}; \UwD xOW x�=Q= G}=Dv 'pt=m OQor}t |xrYw pw] =@ xvwtv QO xm

"CU= xOw@ QD|k]vt CEB� FIP w ACI

|xvwtv uD@ |xDUwB QO\ki |oOQwNlQD =D OwW|tEa=@ |Oqwi h=}r= uOwRi= "7
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