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x@ pmW Q}}eD � |}=Q}t |wQ}v |x]@=Q pmW "CU= xr}Uw |xOvyO p}mWD |Oqwi
xO=iDU= =@ =yQo =Q}t u}= [4]"OQ=O |oDU@ xr}Uw pmW w Kr=Yt VvQm VvD |x]@=Q

C@Uv OQmrta T=U=Q@|L=Q] |=yVwQ R= xO=iDU= QO u=UOvyt OQm} wQ Q}}eD R=TB
|QDW}@ p=@k= =@ xR=U CmQL pQDvm |=yVwQ R= xO=iDU= 'Ctw=kt T=U=Q@ |L=Q] x@
CQwYx@ uwvm = xm |vD@ |WQ@ Q=w}O R= xO=iDU= =t= "OW x=Qty u=UOvyt |wU R=
Vy=m w =y|DU=m Ow@y@ |=Q@ |}=yVwQ OvtR=}v 'OwW|t xO=iDU= xOQDUo Q=}U@
Ct=N[ |xv}tm Ovv=t|}xt=vu}}; |=yC}OwOLt "CU=|}=QH= w|L=Q] |=yXkv
s=LOR= '|RQt u=tr= |x}L=v 'QF-wt `]kt K]U x@ QwD=tQ; `]kt K]U C@Uv 'Q=w}O
|L=Q] R= `v=t |}=QH= |=yC}OwOLt w |WQ@ Q=w}O CQw=Ht QO |B |=yQwD=tQ;
|DNU O=H}= Ea=@ xr�Ut u}= "OwW|t xR=U R=}vOQwt |DNU |=Q@ Q=w}O ?U=vt
[1]"OwW|t xR=U|Q}PBpmW x@ QDW}@ R=}v w sm |Q}PBh=]av= xH}Dv QO w|i=[=|@v=H
xQ=wty '|vD@ |WQ@ Q=w}O |=yxR=U QO |W=aDQ= |=yOwt u}}=B Q=}U@ ?w=vD |xQwO
C=k@] jr]t ?=DW uOw@ q=@ u}vJty w x}=B VQ@ %xrtH R= '=ywQ}v uDiQ q=@ ?Hwt
p}=Uw u} QDy@ R= |m} u=wvax@ =yQo =Q}t R= "CU= xOw@ |@v=H |=yQ=@ p=ta= s=ovy QO

pw�Ut xOvU} wv �
"1395 4 29 VQ}PB '1395 3 29 x}LqY= '1394 7 7 Ci=} QO %M} Q=D

DOI:10.24200/J30.2018.1327



"""Q
=DiQ

Ow@y
@C

yH
xOvw

W|
Q=H

|Fr
FtC

=LiY
OQ@Q

=m

|WQ@ Q=w}O w hkU Q}D u}@ |FrFt xLiY |=yQo =Q}t |Q}oQ=Qk C}akwt "1 pmW
"KrUt uD@

sy=Qi |SQv= lqyDU= R= xO=iDU= Q@ xwqa xm CU= |DQwY x@ TADAS C=a]k
|DNU w OQ}o Q=Qk |WQ@ Q=w}O |DNU =@ |QU CQwYx@ u=W|DNU '=yv; \UwD xOW
xR=U |=yu=mt Q}}eD V}=Ri= '|DNU Vy=m u}= ?@U x@ "O@=} Vy=m R}v xR=U |rm
QF= QO xm ODi=|t j=iD= |rwtat |WQ@ Q=w}O Cr=L x@ C@Uv xOW u}}aD R=Ht OL =D
Vy=m xR=U |DNU 'TADAS C=a]k s}rUD xH}Dv QO w u=mt Q}}eD V}=Ri= u}=
QO |v=QL@ |xk]vt R= xR=U w O@=}|t V}=Ri= u; pw= Owt ?w=vD |xQwO w O@=}|t

"OQ}o|t xrY=i 'xrRrR h}]

|OOa p}rLD w |R=UpOt "2
x@ pmW p}]DUt uqB =@ xk@] 4 u=tDN=U l} 'xOW QmP ẁ[wt |UQQ@ Qw_vt x@
|WQ@ Q=w}O =@ Q=@ l} '|Rri CrmU= =@ w QDt 3 C=k@] `=iDQ= w QDt 12� 8 O=a@=
xOW |R=U=OH CQwYx@ Qo}O Q=@ w xR=U w hkU x@ pYDt w |DvU CQwYx@ |vD@
|WtN ?=k "CU= xOW pOt SAP2000 Q=Ri=sQv QO 'TADAS C=a]k \UwD
|L=Q] xrRrR |wQ}v R= �25 |=Q@ 'xv=owO OQmrta R= |Q}oxQy@ Qw_vt x@ R}v xR=U

%R= Ov=CQ=@a xR=U |=Q@ xOW |L=Q] |=yu=tr= "CU= xOW
Box 160� 160� 8 mm %=yuwDU �
IPE200 %|WtN ?=k CyH QO =yQ}D �

IPE180 %|WtN ?=k Q@ Owta CyH QO =yQ}D �
10cm %C} RwBt=m hkU Ct=N[ �

xDiQo Q_v QO =yuwDU w =yQ}D |=Q@ Fiber section CQwYx@ |Q}tN pY=it
|Q}oxQy@ Qw_vt x@ u}vJty "OwW pOt QwmPt <=[a= |]NQ}e Q=DiQ =D 'CU= xOW
|=Q@ xt=vu}}; QO xOW x}YwD QDt|Dv=U 15 |xv}tm Ct=N[ 'QDW}@ |Q}PBpmW R=

|@ wNx@ 'O};|t OwHwx@ u; Kr=Yt uOW |Q=H QF= QO xm T} RQDU}y |=yxNQJ R=
"OvQw;|t sy=Qi xR=U |=Q@ |rw@k p@=k |}=Q}t w Ovvm|t |SQv= hqD=

w Q=w}O QO |i=mW O=H}= |xr}Uw x@ �2015� u=QoWywSB |NQ@ '=DU=Q u}= QO
=D OvOQm VqD u; uwQO pmW |Rwr |=yM=QwU w |Oqwi C=LiY =@ h=mW p=YD=
Kr=Yt T} RQDU}y C}Y=N R= w Ovvm pkDvt |Oqwi C=a]k x@ =Q |SQv= lqyDU=
u=wD|t QwmPt VwQ R= xO=iDU= =@ OvO=O u=Wv w 'OvQ@@ =Q xO=iDU= u} QDW}@ |Oqwi
VywSB QO [5]"O=O Vy=m =Q Q=w}O Q@ OQ=w |}xRQr ?}U; w V}=Ri= =Q Q=w}O |Q}PBpmW
QmP sDU}U QO =yM=QwU hrDNt |=ypmW Q=DiQ |xU}=kt x@ R}v �2014� |Qo}O
'|vD@ |WQ@ |=yQ=w}O Q=DiQ Ow@y@ w C} wkD Qw_vt x@ u}vJty [6]"OW xDN=OQB xOW
Q=w}O |HQ=N xwHw QO |Oqwi |=yQ=wv p=YD= R= '2013 p=U QO |Qo}O VywSB QO
[7]"OW xO}WN@ Ow@y@ Q=w}O T} RQDU}y Q=DiQ w xO=iDU= hrDNt |=ypmW x@ |WQ@

TADAS |v=mt Q}}eD |=yQo =Q}t "1"1
C=LiY |=yQo =Q}t sDU}U x@ u=wD|t |Oqwi |v=mt Q}}eD |=yQo =Q}t xrtH R=
|=yQo =Q}t "OQm xQ=W= �TADAS�|}=Q}t w|DNUV}=Ri= |=Q@ pmW|FrFt |Oqwi
|t=tD R= CN=wvm} Qw] x@ OwN pmW |FrFt |xUOvy R= xO=iDU= p}rO x@ QwmPt

"Ovvm|t xO=iDU= |SQv= hqD= |=Q@ OwN pw]
C=a]k R= =yv; QO xm|}=y?=k w TADAS C=a]k |wQ Q@hrDNt |=yV}=tR;
|SQv= ?PH |=Q@ TADAS C=a]k xm OvyO|t u=Wv 'CU= xOW xO=iDU= QwmPt
=D |=yu=mt Q}}eD QO |DL |Q=O}=B l}DQDU}y Q=DiQ w 'OvDUy u=v}t]= p@=k Q=}U@
|}=yu=tDN=U |=Q@ w OvyO|t u=Wv OwN R= �xa]k s}rUD u=mt Q}}eD �y� 14�y

QO "OvDUy ?U=vt Q=}U@ 'Ov=xDiQo Q=Qk q=@ |@Uv |}xRQr Q]N =@ xk]vt QO xm
Ea=@ TADAS C=a]k R= xO=iDU= xm OW xO=O u=Wv 2007 p=U QO |WywSB
|=yu=tr= |xr}Uw x@ |SQv= hqD= R= w OwW|t xR=U |]NQ}e MU=B QF-wt pQDvm

[8]"OwW|t p}tLD =yQo =Q}t x@ |SQv= hqD= w |Q}owrH |}xR=U

|vD@ |WQ@ Q=w}O =@ |=yxR=U QO xO=iDU= "2"1
xQy@ u; R= u}W}B C=ar=]t QDW}@ xm TADAS C=a]k R= xOW xO=iDU= sDU}U
=@ ?}DQD u}= x@ [9]"CU=yOv@O=@ Ovw}B Q}D p=YD= pLt QO |Q}oQ=Qk CQwYx@ 'Ov=xOQ@
xO}WN@ Ow@y@ Q=DiQ 'QwmPt C=a]k \UwD |SQv= lqyDU= w xR=U |DNU V}=Ri=
QO =t= "OvDUy |}=QH=Q}e w xv} Ry QB |y=o C=}@O= QO xOW QwQt |=yVwQ "OwW|t
s=Hv= |QDu}}=B Q=}U@ |xv} Ry =@ w |oO=U x@ =QH= 'Q[=L VywSB QO |O=yvW}B VwQ

"OQm xOy=Wt u=wD|t 1 pmW QO xOW pOt CQwYx@ =Q V}=Q; u}= "CU= xOW
|}x}L=v QO 'OQm xO=iDU= TADAS C=a]k R= u=wD|t xm |k]=vt R= |m}
CQwY QO "Ov};|t OwHw x@ |WQ@ Q=w}O w hkU u}@ =yVvD u} QDW}@ xm CU=
R= xO=iDU= ut[ '=yv; u}@ QwmPt C=a]k uO=O Q=Qk w Q=w}O R= hkU |R=U=OH
|x}L=v |WQ@ Ctw=kt uOw@v |i=m R= |W=v xm |Qo}O O=Q}= '=yv; |rQDvm |=yC} Rt
TADAS C=a]k j} Q] R= =ywQ}v w OwW|t hQ]Q@ R}v 'CU= Q=w}O x@ hkU p=YD=
?mQt |=yhkU R= xm |}=yxR=U QO sDU}U u}= "OvwW|t pkDvt Q=w}O x@ hkU R=
'OvwW|t xOv=wN �C} RwBt=m� ,=Lq]Y= xm u; |wQ |vD@ p=O w |Oqwi Q}D CQwYx@
|Oqwi C=a]k xm OwW|t xOy=Wt QwmPt pmW QO "OwW =QH= 1 pmW Ovv=t Ov=wD|t
Q=Qk |vD@ |WQ@ Q=w}O w hkU |=yxJQ}D R= |m} u}@ ?U=vt O=OaD x@TADAS

=Q pmW Q}}eD |xR=H= w CU}v pYDt |WQ@ Q=w}O x@ |vD@ p=O VwQ u}= QO "Ov=xDiQo
uO=OQ=Qk 'QwmPt VwQ R= xO=iDU= |xO}= Ck}kL QO "OyO|t TADAS C=a]k x@

4



1/
1|

xQ=t
W'

34
�2

|xQ
wO'

�13
97

Q=y@
�h

}QW
u=Qt

a|
UOv

yt

s}kDUt |Q}oQO uwO@ TADAS |=yQo =Q}t x@ RyHt u=tDN=U |Q=vm |=tv "2 pmW
"|Oqwi ?=k uwDU w Q}D =@ Q=w}O

\UwD |WQ@ Q=w}O xm TADAS |=yQo =Q}t x@ RyHt u=tDN=U uqB "3 pmW
"CU= xOW pYw xR=U |=yhkU x@ |FrFtxLiY |=yQo =Q}t

QO R}v |}xO=U pmW x@ ẁ[wt u}= "OvyO|t X=YDN= uwDU R= Q=w}O |R=U=OH
"OwQ|t Q=mx@ 'OvW=@ xDW=O |@=k u=}t Vkv O}=@v xm |}=yQ=w}O

500kg/m w xOQt Q=@ 1000kg/m CQwYx@ xR=U |wQ |Q=PoQ=@ u}vJty
2800 OQ=Ov=DU= T=U=Q@ 0 25 xOvR Q=@ w 1 xOQt Q=@ ?} Q[ "CU= xOw@ xOvR Q=@
CQwYx@ R}v u; sQH T} QD=t 'xR=U |wQ xDiQo CQwY |Q=PoQ=@ QF= QO "CU=

%CU= 3 |x]@=Q

M =

2666664
108 0 0 0

108 0 0
108 0

sym: 108

3777775 (3)

\UwD |WQ@ Q=w}O |]NQ}e OQmrta [10]"CU= xOW xDiQo Q_v QO |WQ@ Q=w}O
|Q=Wi Ctw=kt w xOW pOt Q=Ri=sQv QO Shell-Layered/Nonlinear Cr=L
xO=iDU= |=yQwD=tQ; C=YNWt "CU= xOW xDiQo Q_v QO 180 kg=cm2(f 0c) uD@

%OvDUy CQwY u}= x@ x}q 2 QO xOW
�16@200mm |rw] |=yQwD=tQ;
�8@200mm |[Qa |=yQwD=tQ;
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|=yxR=U QO u=L=Q] R= |Q=}U@ xRwQt= "OwW|t xOy=Wt |@ wN x@ 1 pmW QO xm
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4. national institute of building sciences
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