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QO '|Q}PBpmW Ow@tm p}rOx@ w '|WQ@ |=ywQ}v =@ xr@=kt R= |W=v ha[ p}rOx@ '?wr]t
|=yQ=w}O QO |@ wJ <=[a= |Q=Po =H xm Ov=xO=O u=Wv w OvQ}PB?}U; |@v=H |=ywQ}v Q@=Q@
uOw@ TQDUO QO w u=RQ= Ct}k '?wJ C} Rt "CU= xO}WN@ Ow@y@ =Q =yu; OQmrta '|}=v@

w |Q}oQ=Qk |xwLv Q}F-=D 'Q[=L Q=DWwv QO "CU= xDi=}vxaUwD |=yQyW w =y=DUwQ QO u;
TB "CU= xOW |UQQ@ |}=v@ Q=w}O OQmrta Ow@y@ CyH 'xDiQ Q=mx@ |@ wJ |=yu=tr= O=OaD
xOW KrUt |}=v@ |=yQ=w}O |}=Hx@=H � Q=@ Q=Owtv '\@DQt |y=oW}=tR; |=ypOt |UQQ@ R=

QO |@ wJ |=yu=tr= Q}F-=D w G=QNDU= |]NQ}e |m}D=DU= p}rLD R= '|@ wJ |=yu=tr= =@
G}=Dv "CU= xOW |UQQ@ pOt 4 QO Q=w}O |oOQwNlQD |wor= Q}}eD w |Dtw=kt |=y|oS} w
?=k =@ xOW C} wkD Q=w}O x@ \w@ Qt 'VywSB |=ypOt u}@ OQmrta u} QDy@ xm Ov=xO=O u=Wv

"CU= xDW=O KrUtQ}e Q=w}O x@ C@Uv |}=yv Ctw=kt V}=Ri= �93 xm CU= |@ wJ

m.mohamadi30@ymail.com
Ahakhaveissy@razi.ac.ir

'|Q}PBpmW '|]NQ}e |m}D=DU= p}rLD '|@ wJ |=yu=tr= %|O}rm u=oS=w
"|y=oW}=tR; |HvUQ=@Da= '|OOa |R=UpOt

xtOkt "1
|}xNQJ Q=DiQ xm CU= xOW xO=iDU= 'CU= sw}v=D}D w pm}v |=ys}U R= pmWDt
|oS} w %Ovv=t |}=yQDt=Q=B [5]"CU= xO}WN@ Ow@y@ =Q |}=v@ Q=w}O |}xRQr OQmrta w
|}=v@ |=yxR=U MU=B QO xOvvmpYDt Q=R@= ẁv w ?wJ Ctw=kt '=y?=k |UOvy
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u=tr= l} w |ki= |@wJ u=tr= l} =@ xOW C}wkD |QH; Q=w}O "3"6
s�=k |@wJ

xO}@UJ u; x@ xm 'CU= s�=k ?wJ wO w ODtt |ki= ?wJ l} pt=W Q[=L pOt
uwQO j@=]t xm 'CU= QDt|Dv=U 5 `r[ x@ |a@ Qt |@ wJ |=yu=tr= `]kt "Ov=xOW
|U=tD |=yu=tr= w |O=a@= C=}�RH '18 pmW QO u}vJty "Ov=xDiQoQ=Qk |QH; Q=w}O
w h ?wJ uwO@ Q=w}O `=iDQ= 'p@k j@=]t Qo = "OwW|t xOy=Wt Q=w}O w ?wJ u}@
"CU= h=l = 1 C@Uv '|vwvm pOt QO 'OwW |Q=Pos=v l '?wJ uwO@ Q=w}O ZQa

xOWQy=_ |=ylQD pm `} RwD x=Qty x@ xx VvQm w VvD `} RwD '19 pmW QO
w Q=w}O |Q=Wi Q]k |wQ lQD `} RwD u; j@=]t xm OwW|t xOy=Wt Q[=L pOt QO
lQD w ?Qwt lQD h=l = 1 C@Uv <=R= x@ |va} 'CU= s�=k |@ wJ u=tr= h=Q]= QO

"OvwW|t xOy=Wt sy =@ s�=k
s�=k ?wJ p=YD= pLt QO =ylQD QDW}@ RmQtD 'Q[=L pOt QO syt |xDmv
?wJ u}@ |oOW=OH u=R}t u} QDW}@ '20 pmW j@=]t "CU= Qo}Om} x@ |ki= w

?wJ l} =@ pOt QO |Ov@Vt |xwLv '|U=tD u=tr= '|UOvy C=}�RH "14 pmW
"|ki=

l} OwHw <=R= x@ Q=w}O |oOQwN lQD |xwLv wxx VvQm w VvD `} RwD "15 pmW
"u; uwQO |ki= |@wJ u=tr=

"|ki= |@wJ |xvwtv QO VvD COW `} RwD w V}=OH QwDv=m 'VRer QwDv=m "16 pmW

Q=w}O |Q]k lQD 'Q[=L pOt QO h=l < 1 C@Uv Cra x@ '15 pmW QO
VvD xmv}= p}rOx@ ,=OOHt w CU= xOW p}O@D |ki= |WQ@ lQD x@ x}rw= KrUtQ}e
|L=wv Q@ Q=Wi 'OQ=O =Q Q=Okt u} QDW}@ Q=w}O |=yGvm QO |Q=Wi Q]k |wQ |Q=Wi

"CU=Hv; QO |oOQwNlQD Qwy_ pt=a Qt= u}ty w xOw@ QDW}@ Q=w}O |=yGvm
p=ta= pLt QO Q=w}O |q=@ Gvm '15 pmW |oOQwNlQD |wor= QO 'u}= Q@ xwqa
"CU= xOQwN lQD 'VvD RmQtD R= |W=v |WWm |=yVvD Cra x@ '|ki= |wQ}v
QO xm OwW|t xOy=Wt VvD COW `} RwD w V}=OH 'VRer u=R}t '16 pmW QO
u} QDW}@ w |v}}=B w |}q=@ |=yxHw QO Q=w}O uwQO ?wJ VRer u=R}t u} QDW}@ u;

148



2/
2|

xQ=t
W'

35
�2

|xQ
wO'

�13
98

u=DU
@=D�

h}
QW

u=Qt
a|

UOv
yt

?=k =@ pOt QO xDiQ Q=mx@ |=yu=tr= w |Ov@Vt |xwLv '|O=a@= C=}�RH "22 pmW
"|@wJ

xOWKrUt Q=w}O QO |r}rLD|oOQwN lQD |wor= w xxVvQm wVvD `} RwD "23 pmW
"|@wJ ?=k =@

|@wJ ?=k =@ xOW KrUt |QH; Q=w}O "4"6
Q=w}O C} wkD QO |ki= w s�=k |@ wJ |=yu=tr= u=tRsy OQ@ Q=m 'Qo}O |xw}W l}
Q=Qk QDt 1 pw] x@ |ki= ?wJ 'Q[=L pOt QO "CU= |@ wJ ?=k R= xO=iDU= '|QH;
'QwmPt pOt QO "Ov=xOW xO}@UJ u; x@ |QH; Q=w}O w s�=k ?wJ 2 w CU= xDiQo
C=}�RH '22 pmW QO "CU= xOWvh} QaD Q=w}O w =y?wJ u}@ |U=tD u=tr= xvwoI}y
QO xDiQ Q=mx@ |=yu=tr= w |Ov@Vt |xwLv '|QH; Q=w}O w |@ wJ |=yu=tr= |O=a@=

"CU= xOW XNWt |R=UpOt
QO xOW Qy=_ |=ylQD pm `} RwD x=Qty x@ xx VvQm w VvD `} RwD '23 pmW QO
QwmPt pOt QO xOW Qy=_ |r}rLD |oOQwNlQD `} RwD "OwW|t xOy=Wt Q[=L pOt
x@ |@ wJ |=yu=tr= uOW xO}@UJ p}rOx@ xm CU= Cw=iDt ,qt=m |r@k |=ypOt =@
|}=yv Ctw=kt Cw=iD |x]U=wx@ '|Q=PoQ=@ V}=Ri= =@ u; Q@ xwqa "CU= |QH; Q=w}O
u}= w OwW|t s}rUD w OQwN|t lQD |QH; Q=w}O '|@ wJ |=yu=tr= =@ |QH; Q=w}O

"CU= xOWv xO=iDU= ,qt=m |@ wJ |=yu=tr= C}iQ_ R= xm CU= |r=L QO
s�=k |=y?wJ QDW}@ |Q}oQO |xOvyOu=Wv '24 pmW QO VvD COW `} RwD
?wJ C}iQ_ R= w OvQ=O |QDW}@ VvD RmQtD =Q} R 'CU= |ki= |=y?wJ x@ C@Uv
Q=@ p=ta= pLt l}ORv QO \ki 'u; QO VvD RmQtD w CU= xOW xO=iDU= QDtm |ki=
pO=at |Q}tN VvQm `} RwD QO 24 pmW QO EL@ p@=k |xDmv "OwW|t xOy=Wt
s=tD QO xm |r=L QO &Ov=xOW |Q}tN |x}L=v OQ=w |@ wJ |=yu=tr= u; QO xm CU=
j@=]t "CU= xOw@ QiY 'Q=w}O uwQO |@ wJ |=yu=tr= |Q}tN VvQm '|r@k |=ypOt

l} OwHw <=R= x@ Q=w}O |oOQwNlQD |xwLv w xx VvQm w VvD `} RwD "19 pmW
"Q=w}O uwQO |ki= |@wJ u=tr= l} w s�=k |@wJ u=tr=

|@wJ |=yxvwtv QO VRer QwDv=m w V}=OH QwDv=m 'VvD COW `} RwD "20 pmW
"Q[=L pOt QO Q=w}O uwQO

C}wkD |QH; |=yQ=w}O =@ KrUtQ}e Q=w}O|}=Hx@=H � Q=@ Q=Owtv |xU}=kt "21 pmW
"3 |r= 1 |=ypOt QO ?wJ =@ xOW

x@ |ki= w s�=k |@ wJ |xvwtv wO p=YD= pLt w |@ wJ |xvwtv u}}=B QO 'Q=w}O w
R}v VRer QwDv=m "CU= C} -wQ p@=k VvD RmQtD '=Hv=ty QO ,=k}kO xm 'CU= Qo}Om}
'21 pmW j@=]t "CU= s�=k ?wJ x@ C@Uv '|ki= ?wJ QDtm VRer |xOvyOu=Wv
Q}}eD =@ 'h=l = 1 C@Uv w s�=k w |ki= |@ wJ |=yu=tr= R= u=tRsy |xO=iDU=
Q[=L Q=w}O |�=yv Q=@ V}=Ri= QO |Q}F-=D =t= 'CU= x=Qty Q=w}O |oOQwNlQD |wor=
=@ pOt Q=Owtv Q@ 'QwmPt pOt QO |}=Hx@=H � Q=@ |vLvt xm |Qw]x@ 'CU= xDW=Ov
?wJ x@ xOW pYDt s�=k ?wJ OwHw |va} 'CU= xOW j@]vt |ki= ?wJ l}

"CU= xDW=Ov |Q}F-=D Q[=L pOt |}=yv Q=@ V}=Ri= QO |ki=

149



"""O
Qmrt

aO
w@y@

QO|
@wJ

|=y
u=tr

=V
kv|

UQQ
@"|@wJ |=yu=tr= =@ xOW C}wkD Q=w}O 4 G}=Dv R= |}xYqN "3 pwOH

pOt pOt |xQ=tW4 3 2 1
0 9m 0 475m 0 475m 1m (h) ?wJ Ok=i Q=w}O `=iDQ=
0=8m 0=475m 1m 0 475m (l) ?wJ Ok=i Q=w}O ZQa
1 125 1 0 475 2 105 h=l

93 40 41 34 KrUtQ}e Q=w}O x@ C@Uv |}=yv Ctw=kt V}=Ri= OYQO
150 25 32 32 KrUtQ}e Q=w}O x@ C@Uv |Q]k lQD Ctw=kt V}=Ri= OYQO
1 72 2 99 2 75 3 33 |Q}PBpmW ?} Q[

=@ |=yxvwtv QO xm '|Q]k lQD Ctw=kt V}=Ri= =t= "OQ=O |oDU@ |r=ta= |Q=PoQ=@
R= |@ wJ |=yu=tr= "CU= |@ wJ |=yu=tr= QF= R= |W=v 'CU= xOW xOy=Wt ?wJ
|WWm Q]k |wQ |WWm |=yVvD 'Qo}O |} wU R= w Ov=xOQm Cav=tt Q=w}O VRer
u}ty x@ "OvQ=O =Q QiY Q=Okt |}=yDv= |=yx@r QO w Q=Okt u} QDW}@ Q=w}O |=yxv=}t QO
OYQO 'CU= xDiQo Q=Qk Q=w}O \Uw QO |@ wJ u=tr= xm 2 w 1 |=yxvwtv QO p}rO
w u} QDtm ?}DQD x@ 4 w 3 |=yxvwtv w CU= u=Um} |Q]k lQD Ctw=kt V}=Ri=

"OvQ=O =Q |Q]k lQD Ctw=kt V}=Ri= OYQO u} QDW}@
Q=@ V}=Ri= w OwW|t |]NQ}e |x}L=v OQ=w Q=w}O '|Q]k |=ylQD ẁkw R= Oa@
Q]k |wQ |Q=Wi VvD =Q} R &CU= x=Qty Q=w}O |Q=Wi |=yGvm QO VvD V}=Ri= =@
Gvm xmv}= =D OQ=O =Q Q=Okt u} QDtm \Uw QO w Q=Okt u} QDW}@ =yDv= wO QO '|Q=Wi
R= Oa@ "Ovvm|t Pwiv Qo}O |L=wv x@ u; QO OwHwt |=yVvD w OwW|t OQN Q=w}O
uO}UQ =@ xmv}= =D CU}v QiY Rwvy =t= 'OwW|t sm COWx@ |DNU 'Gvm CUmW
R= QDQwO \=kv w O=H}= |Q]k |=ylQD |R=wt |Qo}O |=ylQD '|}=yv Ctw=kt x@ Q=@
x@ '|OL Q=Okt Ctw=kt x@ Q=w}O Ctw=kt uO}UQ R= Oa@ w OvwW|t OQN sy =yGvm
G}=Dv R= |}xYqN '3 pwOH QO "OQm Oy=wNv =O}B V}=Ri= wQ}v 'QDW}@ |}=Hx@=H <=R=
xOW xQ=W= pOt 4 QO xm |}=yQDt=Q=B "CU= xOW x�=Q= xOWQmP |OOa |=yp}rLD

%R= Ov=CQ=@a 'Ov=xOW |UQQ@
|}=yv Ctw=kt V}=Ri= OYQO = R2 �R1

R1

|Q}PBpmW ?} Q[ = �u

�y

|Q]k lQD Ctw=kt V}=Ri= OYQO = B2 �B1
B1

x@ \w@ Qt '2 T}Ov= w xOWv C} wkD |QH; Q=w}O x@ \w@ Qt 1 T}Ov= 'Q}N= \@=wQ QO
|x_Lr QOCtw=kt w|}=yvCtw=kt "CU=|@ wJ |=yu=tr= =@ xOWC} wkD |=yQ=w}O
R= =yu; u}}aD |=Q@ xm 'OvDUy Q=w}O OQmrta |UQQ@ |=Q@ |O}rm QDt=Q=B wO 's}rUD
[15]'CU= xOW xaH=Qt FEMA440 |xt=vu}}; x@ '|}=Hx@=H � Q=@ Q=Owtv |wQ
'xOW C} wkD Q=w}O pOt Qy QO '|}=Hx@=H � Q=@ Q=Owtv 'u; C=}[Qi |Q=QkQ@ =@ w
j@] Q=w}O Qy |=Q@ |Q}PBpmW ?} Q[ 'u; R= xO=iDU= =@ TBU w xOW |]N wO
|}=Hx@=H �y w |}=yv |}=Hx@=H �u u; QO xm CU= xOW x@U=Lt Q}N= |x]@=Q

"CU= s}rUD |x_Lr QO

|Q}oxH}Dv "8
R= |W=v xm xrRrR |DWoQ@ w CiQ |=yQ=@ CLD '|QH; |=yQ=w}O h}a[ OQmrta
|=yQ=w}O C} wkD w K}rUD =D OW Ea=@ 'CU= VWm QF= CLD =yu; sm Ctw=kt

pOt QO |@wJ ?=k QO pO=at |Q}tN VvQm `} RwD w VvD COW `} RwD "24 pmW
"Q[=L

C}wkD |QH; |=yQ=w}O =@ KrUtQ}e Q=w}O|}=Hx@=H � Q=@ Q=Owtv |xU}=kt "25 pmW
"4 |r= 1 |=ypOt QO ?wJ =@ xOW

|QDy@ OQmrta '|r@k |xOW C} wkD pOt 3 x@ C@Uv |@ wJ ?=k =@ pOt '25 pmW
"CU= xDW=O

|QH; |=yQ=w}O QO xOWQy=_ |=ylQD `=wv= p}rLD "7
xOW C}wkD

OvJ pt=W 'xOW C} wkD |=yQ=w}O |}=Hx@=H � Q=@ Q=Owtv '|r@k |=ypOt s=tD QO
xOW O=H}= Q=w}O |Q=Wi Q]k QO w xOw@ |WQ@ ẁv R= '|Q]k lQD "CU= |rY= |x]kv
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u}}=B Gvm w OQwN|t lQD VvD RmQtD R= |W=v |WWm |=yVvD Cra x@ Q=w}O
OwW|t OQN xLiY uwQO VtN R= |W=v |WWm |=yVvD |x]U=wx@ Q=w}O

"CU= ?r=e s�=k |=ylQD ẁkw =@ |WtN CUmW Cr=L pm QO w

p@=k Q=w}O QO |ki= VRer ẁkw w |ki= |WQ@ CUmW 'h=l < 1 C@Uv QO "2
|Q=w}O QO lQD w xOW |Q]k lQD ẁkw `v=t '|ki= |@ wJ u=tr= w xOw@ xOy=Wt
|WWm VvD Cra x@ Q=w}O |q=@ Gvm |=ylQD w CU= xO=O MQ QDtm `=iDQ= =@

"Ov=xOt; OwHw x@ Q=w}O QO VvD RmQtD R= |W=v
CUmW wO Qy w CU= XNWt=v Q=w}O CUmW Cr=L 'h=l = 1 C@Uv QO "3

=yCWwv=B
1. Lisbon
2. timber framed
3. injection anchors
4. pull out test
5. super elastic
6. push over
7. threaded nail
8. plain shank nail
9. strip
10. Willam-Warnke
11. orthotropic
12. Hill
13. Von-Mises
14. longitudinal
15. radial
16. tangential
17. gap
18. intensity stress
19. sliding
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