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w \UwDt 'h}a[ *p=YD= |xtWJ ẁv xU x@ |WQ@ Ctw=kt Q_v R= w OQ}o|t Q=Qk
|v}}=B |Q}PBpmW |rw ?wN Ctw=kt |wk p=YD= |xtWJ "OwW|t |Ov@xwQo |wk
lU} Q |rw OyO|t u=Wv |@ wN Q=}U@ |Q}PBpmW h}a[ p=YD= |xtWJ "OQ=O
|}xv}y@ Cr=L \UwDt p=YD= xtWJ "Ovm|t C} wkD COWx@ =Q p=YD= QO CUmW
"CU= Q=OQwNQ@ |@ wr]t |Q}PBpmW w Ctw=kt R= w '|r@k Cr=L wO u}@=t CU=

u=H |a[wt Vv=tm Ea=@ CUNv Q}D p=@ `]kt QO Vy=m 'pwtat Qw]x@
C=k}kLD QO [10w9]"OwW|t |Q=PoQ=@ QO p=@ |a[wt w |WJ}B Vv=tm TBU w
QO |Wv=tm Cr=L u} QDsyt u=H |a[wt Vv=tm xm CU= xOW xO=O u=Wv u}kkLt

[11]"Ov=xOW h}a[D u=W}=yp=@ QO |a[wt VQ@ =@ xm CU= |}=yQ}D
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VvD RmQtD ẁkw R= p=YD= w OyO MQ Q}D `]kt |oOWl} Q=@ pLt QO ,=DOta s}rUD

"Ov=t@ uwYt
Vkv ),qta w O@=}|t V}=Ri= |oOWl} Q=@ |x}L=v pw] 'b QDt=Q=B V}=Ri= =@
=@ "OwW|t pkDvt p=YD= pLt x@ |Q}tN pYit w xDi=} Vy=m Q}D |oOWl} Q=@
'xOWh}a[D |x}L=v uOW QDlJwm p}rOx@ xm OwW|t xOy=Wt b QDt=Q=B O=} RVy=m
OQwtQO =t= "OwW|t pkDvt p=YD= x@ Q}D |xDi=}Vy=m |x}L=v R= |Q}tN pYit
|=yVv=tm Q=JO w h}a[ Q=}U@ Q}D `]kt u; V}=Ri= =@ xm Cio O}=@ c QDt=Q=B

"xOt; CUO x@ Q}D |=yDv= u=mt Q}}eD � Q=@ Q=Owtv "6 pmW

"Q}D |=yDv= x@ xOW p=ta= |}xNQJ |=yu=mt Q}}eD Q=Owtv "7 pmW

37

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

"""R
B

S
p=Y

D= |
=Q@x

v}y@
Cr=

LO
=yvW

}Bw
|@=}

RQ="=yp}rLD G}=Dv |xU}=kt "1 pwOH

C=L}[wD DRAMP DRAMP |DNU
Mmax
My

|SQv= hqD=
c b a h}OQ

�Negative� �Positive� kgf
cm kgf.cm

1040 1 176 7 4798 6 1 027927 219607 0 2d 2d 0 1
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a |W}=Ri= |=ys=o uOQm QDR} Q 557 5 166 5 5343 8 1 152317 249331 c�� b�� a��0 7 27
a�� =} xv}y@ a x@ uO}UQ |=Q@ 425 5 140 2 5347 7 1 159489 248874 c�� b�� 0 9� a� 28

|v=wNDU= p=YD= 431 5 369 8 5436 5 1 009769 295556 3 5 30 10 29
"CU= cm w kgf T=U=Q@ =yOL=w |x}rm

"CU}v x@U=Lt p@=k Q_v OQwt QDt=Q=B xm CU= |vat u}= x@ Not def

"CU= 5 pmW T=U=Q@ �29 xvwtv� |v=wNDU= p=YD= |=Q@ w 1 pmW =@ j@=]t �28 =D 1 |=yxvwtv� u=H QO Vy=m =@ p=YD= |=Q@ VQ@ |=yQDt=Q=B

38

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

|[
i= Q

O=Ry
@w

|v=t
}rU

u}U
L w Q}D Oqwi Kr=Yt x@ C@Uv |QDxOvvmW Cr=L VwH Rri "OwW|t pYDt uwDU x@

R= Oa@ |=y|@=QN *|v}a C=Oy=Wt w xOW s=Hv= |=yV}=tR; QDW}@ QO w OQ=O uwDU
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