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?} Q[ u}}aD CyH |}=ypwOH 'QwmPt VywSB QO u}vJty [4]"OwW|t pt=W =Q

"CU= xOW s}_vD |Q=iL u=tR QO u=v}t]=
F = ic=ie (2)

|=yxU=t |wQ Q@ O=} R |=yV}=tR; |] '1953 p=U QO R}v |Qo}O VywSB QO
xm CU= xOt; CUOx@ xH}Dv u}= ?; Qw[L =@ |Q=iL pLt QO sm =QDt w CU )U
QBU |=B QO Q=Wi xm OyO|t MQ |Q=O}=B=v |v=tR 'CU )U |}xU=t |=yl =N QO
|xrLQt x@ CUOu}}=B QO =Q l =N R= |QwWvt Ov=wD@ xm OW=@ |}xR=Ov= x@ |Oqwi
|m}rwQO}y u=}O=Qo w OW=@ sm =QDt CQwYx@ xU=t xm |Dr=L QO w Ov=UQ@ |Qwx]we
VywSB QO u}vJty [5]"OyO|t MQ |Q=O}=B=v 'OUQ@ |v=QL@ OL x@ |Q=iL u=tR QO
xO=O u=Wv |Pivt Q=Wi OwHw =@ pO=aD CqO=at |UQQ@ =@ 1954 p=U QO |Qo}O
QiY |WQ@ |Owta |wQ}v xm OyO|t MQ |v=tR QO \ki |oORq=@ xm CU= xOW

114



"""w
|R}

wQBQ
wYv

t'Q
P;x

yr=

"Ov@?; |xQ=w}O "4 pmW

"CU= xOW pOt l =N |m}D=DU=wQO}y Q=DiQ \ki Cr=L u}= QO "CU= xOW ZQi
OwOLt p[=iD |=v@t Q@ xm 'FLAC-2D 3|QDw}Bt=m Om\UwD xOWs=Hv= R}r=v;
?trm � Qywt pOt =@ u=UWm ,qt=m CQwYx@ l =N Q=DiQ "CU= xOW s=Hv= 'CU=
|x} w=R '`=UD= |x} w=R 'l =N |rN=O l =m]Y= |x} w=R QF= "CU= xOW |R=UpOt
VWwH sR}v=mt QO |}xU=t l =N XwYNt uRw w 'xQ=w}O w l =N u}@ l =m]Y=
`=@W= l =N XwYNt uRw |xR=@ "CU= xDiQo Q=Qk |UQQ@ OQwtCUOu}}=B QO xU=t
|xR=@ QO |UQQ@ OQwt l =m]Y= |x} w=R w 1 6 � 
sat=
w � 2 1 |UQQ@ OQwt
w l =N u}@ l =m]Y= |x} w=R C@Uv u}vJty w CU= xOw@ 300 � � � 400

`=UD= |x} w=R C@Uv w �=� = 0; 1 3; 2 3; 1 |rN=O l =m]Y= |x} w=R w Q=w}O
"CU= xOW xDiQo Q_v QO '=� = 0; 1 2; 1 |rN=O l =m]Y= |x} w=R w xU=t

CqO=at pL |=Q@ 'FLAC-2D |xt=vQ@ |}xv=}=Q Om \UwD xOWs=Hv= R}r=v; QO
hqNQ@CW=O xHwD O}=@ "OwW|t xO=iDU= u=tR x@ xDU@=w K} QY VwQl} R= |Q@H
QO "OwW|tv OwOLt pmW |r}]DUt |=yuwR x@ OwOLt p[=iD VwQ 'swta QwYD
xm CU= xOW xO=iDU= |WwQ R= [11]'�1964� Rv}mr} w C=ar=]t |x}=B Q@ FLAC

hrDNt |=ypmW =@ |=yuwR R= OwOLt p[=iD VwQ QO p}Uv=Qi}O CqO=at u=wD|t
|Q=DiQ |=ysDU}U |=Q@ p}rLD VwQ u} QDy@ OwOLt p[=iD VwQ "OQm x@U=Lt
?wULt |m} R}i Q=O}=B=v w 'nQR@ VvQm '|]NQ}e |=ypOt %Ovv=t u} Qi;pmWt
p[=iD |xm@Wl} O=H}= "1 %CU=?}DQD u}O@ FLAC R= xO=iDU= sR}v=mt "OwW|t
[12]"|RQt \}=QW p=ta= "3 'Kr=Yt C=}YwYN w |Q=DiQ pOt p=ta= "2 'OwOLt
|R=UpOt \}Lt GQi w prN u}@ R= p=}U Qw@a u=} QH FLAC QO xm |t=ovy
|DNUT} QD=t QO l =N sHL OL=w Q@ wQ}v xU 'Qwr}D w |k=RQD |x]@=Q j@] 'OwW|t
'CWv R= pY=L |wQ}v w |Qw=vW |wQ}v 'l =N uRw %R= Ov=CQ=@a xm 'OwW|t OQ=w
FLAC |OOa |xDU@ "CU= xDi=} CUO G}=Dv u}= x@ R}v [13]'�1972� Q}|@ xm
QO FLAC QO l}D=twD= CQwYx@ =ywQ}v u}= "Ovm|t pta u}v=wk u}ty j@] R}v

%CU= 3 |x]@=Q j@=]t '|OOa |xDU@ u}= QO sm =L |xrO=at w xOW xDiQo Q_v
@�ij
@xj

+ �sgj = 0 (3)

u=wD|t "CU= QF-wt VvD gj '|Wv=Qo Q=OQ@ �ij 'xOWv|WmyR |r=oJ �s 'u; QO xm
%OQm u}}aD 4 |x]@=Q j@=]t R}v =Q xOWv|WmyR |r=oJ

�s = �d + ns�w (4)

|xHQO s w pNrND n 'p=}U |r=oJ �w 'xOW|WmyR |r=oJ �d 'u; QO xm

"OW=@ xDW=O =Q Q_vOQwt |vt}= |x}W=L '|Q=O}=B Q_v R= xR=U =D 'OwW xOv=UQ umtt
w |}=DrO j]=vt QO xm OvDUy |m}rwQO}y |=yxR=U xrtH R= |rL=U |=yl}=O
CWv OaDUt Q=}U@ '|}xU=t |B p}rO x@ =yxR=U ẁv u}= "OvwW|t E=OL= pL=wU
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(Mpa) |v=UWm pwOt =@ CU )U Q=}U@ |xU=t =Pr &CU= \}=QW u} QD|v=QL@ QO
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"CU= xOW xO=O X=YDN= =RHt CQwYx@ CtUk Qy |DNU w Kr=Yt |=y|oS} w
u=Wv 'CU= xOW |R=UxO=U 4?trm \UwD xm l =N w Q=w}O u}@ p=YD= '6 pmW QO
|k]vt CQwYx@ u=tr= wO R}=tD w l =N =@ u=tr= hQ] wO p=YD= "CU= xOW xO=O
|WQ@Ctw=kt Q=}at 'u=tr= RQt |wQ Q@ |U=tt CQwYx@ Qvi "CU= xOW xO=O V}=tv

"OyO|t u=Wv =Q ?trm
'|WQ@ |DNU ks 'p=tQv |DNU kn '|WWm Ctw=kt T 'xOvRer S 'u; QO xm
y w x CyH wO QO xQo x@ \w@ Qt syU pw] wO Qy xm Lm = M w Ln = N

"OvW=@ |t
|DNU O}=@ 'u=tr= wO lQDWt K]U x@ \w@ Qt C}YwYN p=ta= Qw_vt x@
'7 \@=wQ j@] "OwW x@U=Lt Qw=Ht |=yxk]vt (ks) |WQ@ |DNU w (kn) s�=k
QO |WQ@ |DNU w s�=k |DNU '9 w 8 \@=wQ T=U=Q@ TBU w ES QDt=Q=B =OD@=
|DNU Q=Okt hQat pO=at |DNU "OwW|t x@U=Lt pYDt lQDWt K]U Cr=L

116



"""w
|R}

wQBQ
wYv

t'Q
P;x

yr=

"|m}rwQO}y |RQt \}=QW "11 pmW
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"VWwH ẁkw u=tR QO uO}UQ s}rUD x@ "15 pmW

"30 cm Ov@?; |xOQB jta <=R= x@ VWwH ẁkw u=tR QF-wt VvD "16 pmW
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|] "CU= xDiQo Q=Qk |UQQ@ OQwt VWwH |xO}OB |wQ Q@ `=UD= |x} w=R w Ov@?;
CQwYx@ CUOu}}=B QO l =N |Q=O}=B=v sR}v=mt 'xOWs=Hv= |=yR}r=v; w C=@U=Lt
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1. braced sheet pile
2. struts
3. fast lagrangian analysis of continua
4. Coulomb
5. Plexiglas
6. strength reduction technique
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