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"CU= xOW xDiQo Q_v QO
jta Q=Okt QO V}=Ri= xm CU= ?r]t u}= |xOvvmu=}@ 19 |r= 17 |=ypmW
OwHwt |wQ}v Vy=m 's}rUD Qovr u=R}t V}=Ri= x@ QHvt uwDUxLiY O=a@= w uwDU
�46 u=tRsy V}=Ri= "OwW|t |v=QwO |DNU V}=Ri= w u=QwO Vy=m '=yQ=ytp}t QO
p=YD= s}rUD Qovr xm OwW|t ?Hwt uwDUxLiY ZQa w pw] �27 w uwDU jta
VvD pw] u}vJty 'OwW Q@=Q@ 3 3 uwDU |=B p=YD= |v=QwO |DNU w V}=Ri= �67
�49 OwOL p=YD= u=QwO w �24 7 Q=ytp}t |wQ}v w �24 6 uwDUxLiY Q} R QO

Vy=m
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x@ xar=]t u}= QO '|Oqwi |=yxR=U |L=Q] QO uwDU |=B p=YD= C}ty= xHwD =@
"CU= xOW xDN=OQB hrDNt |=yCr=L QO p=YD= u}= |Q}PBO=tDa= C}r@=k |UQQ@
p=YD= Q=DiQ QDy@ |}=U=vW Qw_vt x@ xm OW XNWt xDiQoCQwY |=y|UQQ@ j@]
Q}=U C@Uv x@ uwDU |=B p=YD= |v=QwO |DNU w s}rUD Qovr '|oS} w wO uwDU |=B
p=YD= Q=DiQ |UQQ@ x@ |oS} w wO u}= R= xO=iDU= =@ "Ovvm|t XNWt QDy@ =Q =y|oS} w
xDN=OQB xOWpY=L G}=Dv u} QDsyt u=}@ x@ 'xt=O= QO xmCU= xOW xDN=OQB uwDU |=B

%CU= xOW
OwW|t uwDU |=B p=YD=|v=QwO|DNUVy=m x@ QHvt =yQ=ytp}t pw]V}=Ri=
x@ Q=ytp}t pw] V}=Ri= "O@=}|t V}=Ri= p=YD= u=QwO '|DNU Vy=m Q@=Q@ QO w
CQwY QO w Ovm|tv |mtm xR=U |xv}y@ |L=Q] QO 'uwDU |=B p=YD= QO |}=yvD
u=mtQ}}eD V}=Ri= x@ QHvt xH}Dv QO w O@=}|t V}=Ri= u=QwO Q=ytp}t pw] V}=Ri=

"OwW|t xR=U |}=OD@= |=yxk@]
p=YD= |v=QwO |DNU V}=Ri= Ea=@ 'uwDU |=B p=YD= QO Q=ytp}t Q]k V}=Ri=
OvwQ xm O@=}|t Vy=m p=YD= u=QwO u=R}t OwQ|t Q=_Dv= xm Qw]u=ty w OwW|t

"CU}v |]N wO Qy C=Q}}eD
VvD pw] V}=Ri= 's}rUD Qovr Vy=m x@ QHvt =yQ=ytp}t |xrY=i V}=Ri=
w |v=QwO |DNU Vy=m '=yQ=ytp}t QO OwHwt |wQ}v V}=Ri= 'uwDUxLiY Q} R QO
V}=Ri= Ea=@ =yQ=ytp}t O=OaD V}=Ri= "OW Oy=wN uwDU |=B p=YD= u=QwO V}=Ri=

"OW Oy=wN u=QwO Vy=m w |v=QwO |DNU
w u=QwO Vy=m '|v=QwO |DNU V}=Ri= Ea=@ uwDUxLiY Ct=N[ V}=Ri=

"OW Oy=wN uwDUxLiY Ct=N[ R= |YNWt Q=Okt =D s}rUD Qovr V}=Ri=
Qovr w u=QwO '|v=QwO |DNU |xv=owO Q=DiQ =@ x=Qty uwDUxLiY O=a@= V}=Ri=
w Q=ytp}t QO OwHwt |wQ}v C=Q}}eD xm |r=L QO 'Ow@ Oy=wN x=Qty p=YD= s}rUD
|Qw] x@ 'OvyO|t u=Wv OwN R= Cr=L l} uwDUxLiY Q} R QO OwHwt VvD pw]
|Wy=m |OvwQ wO Qy VvD pw] w Q=ytp}t |wQ}v uwDUxLiY O=a@= V}=Ri= =@ xm

"Ovvm|t |] =Q
u=R}t V}=Ri= x@ QHvt uwDUxLiY O=a@= u}vJty w uwDU jta Q=Okt QO V}=Ri=
|DNU V}=Ri= w u=QwO Vy=m '=yQ=ytp}t QO OwHwt |wQ}v Vy=m 's}rUD Qovr
"OQ=O uwDU |=B p=YD= QO xOvvmCNU Vkv uwDU u=H u}vJty w OwW|t |v=QwO

x@ xHwD =@ u}=Q@=v@ 'CW=O Oy=wNv OwHw uwDU |=B p=YD= |v=QwO |DNU Q=Okt
|DNU u}ov=}t OQw;Q@ p=tDL= w p@k |=yCtUk QO xOWx�=Q= |=yC}a]k sOa
"CU= xOW xDN=OQB Q_vOQwt |v=v}t]= OYQO x@ uwDU |=B p=YD= u=QwO w |v=QwO
ZQi Q=OQ}o =} w |rYit ,qt=m xm CU}v |R=}v uwDU |=B p=YD= Cr=L u}= QO

"OwW
u}vJty w |RmQt OL |x}[k R=|v=QwO|DNU u}ov=}t OQw;Q@ QO xar=]t u}= QO
|DQwY QO |RmQt OL |x}[k T=U=Q@ "CU= xOW xO=iDU= [24]'|@=}OQw;Q@ |x} Q_v
=@ xvwtv u; 'OW=@ C}atH Qy R= OOa 30 smCUO |iO=YD |=yxvwtv O=OaD xm
QO |@=}OQw;Q@ |x} Q_v T=U=Q@ u}vJty "CU= p=tQv `} RwD |xOvvmu=}@ |@ wN?} QkD
(1��) u=v}t]= |xrY=i l} u=wD|t 'OW=@ swrat=v C}atH Tv=} Q=w xm |DQwY
|x]@=Q� R= CU= CQ=@a xm OR u}tND � Q=Okt =@ C}atH u}ov=}t |=Q@ �100

%�3

� 2 (�x� t(1��2 )(n� 1) sp
n
; �x+ t(1��2 )(n� 1) sp

n
) (3)

QO� |}=Dn |iO=YD |xvwtv OQ=Ov=DU= h=QLv= w u}ov=}t ?}DQD x@ s w �x 'u; QO xm
R= t(1��2 )(n � 1) w �CU= n = 77 =@ Q@=Q@ xvwtv O=OaD u=QwO |DNU OQw;Q@

"CU= G=QNDU= p@=k |Q=t; |=ypwOH
OQw;Q@ 'u}=Q@=v@ 'CU}v � =@ |w=Ut ,=k}kO �x OQw;Q@ Q=Okt ?re= uwJ u}vJty
j�x� �j |va} =]N u=R}t u=wD|t u=v}t]= xrY=i OwOL R= xO=iDU= =@ "OQ=O =]N

%OQm u}}aD 4 |x]@=Q j@=]t 'OW=@ swrat=v Tv=} Q=w xm |Dr=L QO =Q

j�x� �j < t(1��2 )(n� 1) sp
n

(4)

=]N w u}ov=}t 'QwmPt \@=wQ R= xO=iDU= =@ w u=v}t]= OYQO x@ xHwD =@ 1 pwOH QO
|DNU u}ov=}t xm OQ=O OwHw u=v}t]= �95 pwOH u}= j@=]t 'CU= xOW OQw;Q@
'7 19� |xrY=i QO p=YD= u=QwO u}ov=}t w �12 1 '14 66� |xrY=i QO u=QwO
xm OQ=O OwHw u=v}t]= �95 s=Om Qy QO ?}DQD x@ xm 'OW=@ xDW=O OwHw �6 51
QDtm 0 34 R= u=QwO OQw;Q@ |=]N w 1 07 R= u=QwO |DNU u}ov=}t OQw;Q@ |=]N

"OW=@

"uwDU |=B p=YD= u=QwO w |v=QwO |DNU u}ov=}t OQw;Q@ "1 pwOH

OYQO |DNU u}ov=}t OQw;Q@ |DNU u}ov=}t |=]N u}ov=}t OQw;Q@ OQw;Q@ |=]N

u=v}t]= p=YD= |v=QwO
(KN.M/miliradian)

p=YD= u=QwO u=QwO u}ov=}t
(KN.M/miliradian) (milliradian) (milliradian)

95 (12 51; 14 66) 1 07 (6 51; 7 19) 0 34
90 (12 69; 14 48) 0 9 (6 56; 7 13) 0 28
80 (12 86; 14 28) 0 7 (6 63; 7 07) 0 22
60 (13 13; 14 04) 0 46 (6 7; 6 99) 0 14
50 (13 22; 13 94) 0 36 (6 73; 6 96) 0 12
40 (13 3; 13 87) 0 28 (6 76; 6 94) 0 09
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1. rectangular stress block
2. triangular stress block
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