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VReru}tR ẁkw Qw_vtx@ ?U=vt \}=QW uOQmsy=Qi QO |}=RUx@ Q}F-=D 'xk]vt QO q=@
w p=Owo O=H}= =@ =t= 'xOw@ Q=O}=B ,qt=m |Q=OQ@Owo R= p@k Q}Ut u}= "CU= xDW=O

uOWKwQHt w xDWm Ea=@ 'u=Uv= |a}@] utWO u} QDnQR@ u=wvax@ |a}@] |=}q@
|UQQ@ "OwW|t u=yH QU=QU QO Qiv =yuw}r}t |v=tv=N|@ w uD Q=Ry=yOY xvq=U
E=OL= u=tR QO xm CU= |OQ=wt u} QDsyt R= x=QO=R; Q}Ut QO OwHwt |=yp=Owo
CmQL |q=@ CaQU x@ xHwD =@ =yx=QO=R; XwYNQO "CW=O xHwD u=O@ O}=@ x=QO=R;
u}= Q@ "OW=@ l =vQ]N Q=}U@ Ov=wD|t R}v Q}Ut pw] QO |�RH |=yVR} Q '=ywQOwN
=yp=Owo C}@FD w |Q=O}=B |xar=]t 'u=oOvv=Q |v=H C}vt= uDiQo Q_v QO =@ w 'T=U=

"O@=}|t CQwQ[ KQ] \}=QW =@ ?U=vDt |=yVwQ =@
u=oDWO |xk]vt 'u} wRk �CWQ x=QO=R; Q}Ut QO `k=w *|v=DUywm j]=vt R= |m}
|WReru}tR Oy=W ��hrDNtpt=wa Q}F-=DCLD �� xWv=QD E=OL= R= Oa@ xmCU= Q=@OwQ
p=tW QO `k=w '|@ Qe RQ@r= C=a=iDQ= R= |WN@ xar=]t OQwt |xk]vt "Ow@ nQR@

pw�Ut xOvU} wv ?
"1389 10 4 VQ}PB '1389 3 24 x}LqY= '1388 9 8 Ci=} QO %M} Q=D



"""�u
} wRk

�C
WQ

x=QO
=R;Q

}Ut
�Q=@

OwQ
u=o

DWO
nQ

R@V
Reru

}tR"|a}@] C@w]Q =@ l =N \}=QW-=yR}r=v; s=Hv= |=Q@ |WQ@ Ctw=kt |=yQDt=Q=B "1 pwOH
wst(KN

m2 ) d(KN
m2 ) W ��� LL PL C �Kpa� � �xHQO� l =N |Q=DiQ pOt x}q

22 8 20 6 6 - - 0 40 ?trwm � Qywt |ovU xR} Q=w
23 4 21 4 4 34 23 20 19 ?trwm � Qywt Cr}U =@ TQ \wrNt
22 2 20 8 - - - 4000 28 ?trwm � Qywt QDU@ nvU

"Q=Ri=sQv \UwD xOt; CUO x@ |v=QL@ VRer K]U "2 pmW

xwo Cr=L QO |v=wQ}W |Q=O}=B R}r=v; 'Q_v OQwt |xOwD x@ '1 pwOH j@=]t '=yl =N
QO �Min FS� u=v}t]= ?}=Q[ xv}tm w xDiQo CQwY �2 pmW� |}xQ}=O VRer
xOWKqY= ?=W}@ '�1956� xOWKqY= w@v=H |=yVwQ \UwD xOwD |Q=O}=B Q@=Q@

"CU= xOW x�=Q= 2 pwOH QO �1965� T}=QB � uQDUvoQwt '�1960�
u} QDsm xm OwW|t xOy=Wt 'xrLQt u}= QO xOt; CUO x@ G}=Dv x@ xHwD =@
CU= 1 114 pO=at w@v=H VwQ QO xOwD |Q=O}=B Q@=Q@ QO �FS� u=v}t]= ?} Q[
QDsm u=v}t]= ?} Q[ u}= xJQo = 'OQ=O C}=mL �FS > 1� xOwD uOw@ Q=O}=B R= xm
xHwD O}=@ xD@r= &CU= �FS < 1 5 |va}� |v=wQ}W |=Q@ |m}vmDw�S |=yQ=}at R=
|wU R= "CU= `=@W=Q}e Cr=L QO `]kt R}r=v; |=Q@ u=v}t]= ?} Q[ u}= xm CW=O
xOwD u}= |Q=O}=B R}v w 'R=QO u=}r=U pw] QO xk]vt |}=wy w ?; \}=QW x@ xHwD =@ Qo}O
CiQ|t p=tDL= '|wH u}ovU |=yVQ=@ seQ|ra =yp=U u}= QO x@=Wt |=yxOwD w
QO u=v}t]= ?} Q[ '`=@W= Cr=L QO =yl =N |m}vmDw�S G}=Dv uDW=OQ=}DN= QO =@

"OW=@ p@k Cr=L QO xOt; CUO x@ Q=Okt R= QDsm w 1 R= QDnQR@ |Q=O}=B Q@=Q@

C@w]Q =@ l =N � |Q=OQ@Owo R= Oa@ `]kt |Q=O}=B R}r=v; "2"2
|a}@]

R= Oa@ 'OwHwt |v=QL@ `]kt w |m}vmDw�S C=aq]= x@ xHwD =@ R}v xrLQt u}= QO
l =N Cr=L QO `]kt |Q=O}=B R}r=v; 'Kr=Yt X=YDN= w |v=QL@ `]kt |R=UpOt
?}=Q[ u} QDsm w xDiQo CQwY �3 pmW� |}xQ}=O VRer xwo w |a}@] C@ w]Q =@
u=v}t]=?} Q[ "CU= xOw@ 1 R= QDsm =yVwQ |t=tD QO xOwD |Q=O}=B Q@=Q@ QO u=v}t]=
xm xOt; CUO x@ 0 825 pO=at w QDsm xty R= ?=W}@ VwQ \UwD xOt; CUO x@

|=Q@ |Q=OQ@Owo R= p@k x}rw= `]kt R}r=v; R= xOt;CUO x@ u=v}t]=?}=Q[ "2 pwOH
"x=QO=R; E=OL=

M-P �1965� Bishop �1960� Janbu �1956� Min FS

1 278 1 194 - |WtN Qovr
1 284 - 1 114 |WQ@ |wQ}v

"|wkQ=Wi jQ@ pmO |m}ORv QO VRer ẁkw pLt "1 pmW
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Cr=L QO `]=kt |Q=O}=B |=yR}r=v; "CU= |t=Rr= l =N QO ?; Pwiv R= |Q}owrH
xOW |UQQ@ 1 pwOH QO GQOvt |m}vmDw�S |=yQDt=Q=B R= xO=iDU= =@ `=@W= Q}e

"CU=
xOwD T-=Q R= l =N CW=OQ@ =@ |m}D=DU= Cr=L QO =OD@= `]kt |Q=O}=B R}r=v;
�FS = 1 5� |m}vmD w�S |=yQ=}at T=U=Q@ sRq u=v}t]= ?} Q[ x@ uO}UQ =D
|m}D=DU=x@W R}r=v; 'xk]vt QO O}OW |R}NxRQr C}r=ai p}rOx@ TBU w OW s=Hv=
�� Q=@OwQ 69 p=U O=OQN 31 |xrRrR |va} �� KQ] |=v@t |xrRrR T=U=Q@ `]kt
|Q=Ri=sQv |=yp}rLD QO xO=iDU= OQwt �Kh� xrRrR |ki= ?=DW ?} Q[ "OW s=Hv=
xv}W}@ hYv pO=at u=Q}= 2800 |xt=vu}}; R}v w |}=B wQ= Q@Dat |=yxt=vu}}; T=U=Q@
Q=@OwQ 69 p=U O=OQN 31 |QDW} Q 7 2 |xrRrR x@ xHwD =@ w u}tR CmQL ?=DW
w |m}D=DU= \}=QW QO |Q=O}=B |=yR}r=v; s=Hv= R= Oa@ [10�11]"CU= 0 175 g Q@=Q@
w p@k |=Q@ u=v}t]= ?}=Q[ G}=Dv w �6 pmW� |v=QL@ VRer Kw]U '|m}D=DU=x@W
uO}UQ Qw_vtx@ R=}v OQwt |Q=OQ@l =N sHL u=R}t w 'x�=Q= �5 pwOH� VRer R= Oa@
CW=OQ@ CQwQ[ R= |m =L xm OW x@U=Lt VRer R= Oa@ w p@k Cq=L QO |Q=O}=B x@
OYQO 75 OwOL w VRer p@k u=tR QO QDU@ nvU |wQ l =N OYQO 65 OwOL
R= Oa@ wrH CtU x@ xOwD CmQL x@ xHwD =@ xm CU= VRer R= Oa@ u=tR QO l =N

"Ci=} V}=Ri= OYQO 10 OwOLQO |m =N C=}rta sHL Vv=Q

|=yQ=yt \UwD QDU@ nvU x@ xOWQ=yt p�=L Q=w}O E=OL= "2"3
|WWm

Q=}U@ |Wv=Q |=ywQ}v p=ta= w ZQa OL=w QO xDi=}Vv=Q l =N O=} R sHL p}rOx@
C=}rta sHL |x_Lqt p@=k Vy=m Qo}O |wU R= w |v=QL@ VRer Kw]U QO O=} R
|}xR=U ?rY p�=L |=yQ=w}O \UwD xOwD |R=UQ=O}=B '|r@k Q=my=Q x@ C@Uv |m =N
pw] x@ |@=}CUO w Q=w}O pw]Vy=m Qw_vtx@ VwQ u}= QO "CiQo Q=Qk |@=} RQ= OQwt
w xOW xDW=OQ@ p�=L Q=w}O E=OL= pLt QO l =N R= |WN@ =OD@= 'u; |=QH= p@=k
'x=QO=R; E=OL= p}tmD |=Q@ Oa@ |xrLQt QO "OwW|t O=H}= ?rY p�=L Q=w}O TBU
w sw=kt |=ywQ}v Vy=m Ea=@ Qt= u}= xm O@=}|t CQwQ[ Q=w}O |wrH l =N CW=OQ@
Q}e |=y|}=Hx@=H =@ xr@=kt |=Q@ =Pr "OwW|t Q=w}O |v=kwi |=yDv= |}=Hx@=H V}=Ri=
\UwD Q=w}O |R=UQ=yt '`]=kt |NQ@ QO Q=w}O |vwoS=w w Q=w}O |v=kwi |=yDv= R=Ht
swUl} OwOL Vv=Q R= p@k |xrLQt QO xm |Qw]x@ 'CU= sRq |WWm |=yQ=yt
R= pY=L G}=Dv "OQ=O |R=UQ=yt x@ R=}v Q=w}O pm Vv=Q R= Oa@ |xrLQt QO w Q=w}O
w p@k pL=Qt QO xOwD |R=UQ=O}=B |=Q@ 'jwi |O=yvW}B Q=my=Q |OOa |=yp}rLD
u=Wv 6 pwOH w 7 pmW QO ?}DQDx@ =yu; R= pY=L |=ypmW Q}}eD w 'Vv=Q R= Oa@

"CU= xOW xO=O
Oa@ w p@k |=Q@ 9 w 8 |=ypmW j@=]t |OOa |=yp}rLD R= pY=L G}=Dv
Vv=Q R= p@k '|Q=O}=B x@ uO}UQ |=Q@ Q=w}O u}ov=}t `=iDQ= xm OyO|t u=Wv VRer
22 =D 20 x@ �� OYQO 25 OwOL V}=Ri= =@ �� Vv=Q R= Oa@ w QDt 18 =D 16 u}@

?} Q[ x@ |@=}CUO |=Q@ =yQDt=Q=B V}=Q} w u} QN; j@=]t 'VRer s=ovy QO l =N
l}v=mt |=yV}=tR; R= pY=L G}=Dv =@ =Q =yQDt=Q=B u}= u=wD|t w xOw@ 1 u=v}t]=

"OQm xU}=kt l =N
w `=@W=Q}e Cr=L QO l =N |y=oW}=tR; |=yQDt=Q=B =@ G}=Dv u}= |xU}=kt R=
Cr=L QO xOwD |Q=O}=B xm Cio u=wD|t =yl =N QO OwHwt *̀ =@W= |=yQDt=Q=B |NQ@
'xO=O MQ C}=U pLt QO xm CU= |R}J u=ty u}= w CU}v Q=_Dv= R= QwO lWN
'xv=OR} Q VN@ QO XwYNx@ 'l =N |xOwD QO u=Q=@ ?; Pwiv w VQ=@ R= Oa@ =t=
l =N `=@W= |=yQDt=Q=B G}=Dv u}@ |xU}=kt =@ =Q} R 'CU= xDiQo CQwY l =N Vv=Q
R= xOt; CUO x@ `=@W=Q}e |=yQDt=Q=B w �3 pwOH� |DWoQ@ R}r=v; R= xOt; CUO x@
Ctw=kt |=yQDt=Q=B '`=@W= Cr=L QO xm OwW|t xOy=Wt l =N l}v=mt C=W}=tR;
QDO}OW xv=OR} Q VN@ QO =yQDt=Q=B Vy=m u}= &O@=}|t Vy=m l =N |xOwD QO |WQ@
=yvD `=@W= Cr=L QO =yl =N |y=oW}=tR; |=yQDt=Q=B G}=Dv Qo}O hQ] R= "CU=
R}r=v; R= pY=L G}=Dv =@ =yu; |xU}=kt w xOw@ Q=}DN= QO =yl =N R= |NQ@ OQwtQO
\UwD xOt; CUO x@ u=v}t]= ?} Q[ G}=Dv "CU=yu; ?wN ?U=vD Qou=Wv |DWoQ@

"CU= xOW x�=Q= 4 pwOH QO |DWoQ@ R}r=v;
MQ pta QO xm |WQ@ |x}L=v Q@ xwqa 'xrLQt u}= QO xOwD QDW}@ |UQQ@ |=Q@
p=ta= |q w TQ \wrNt w |ovU xR} Q=w u}@ RQt QO |Q=@H= VRer K]U 'xO=O
jwi |xrLQt QO |DWoQ@ R}r=v; R= xOt; CUO x@ |=yQDt=Q=B x@ xHwD =@ =yR}r=v; w OW
x@ 1 R= V}@ w 1 09 Q@=Q@ Cr=L u}= QO u=v}t]= ?} Q[ u} QDsm w xDiQo CQwY
|WQ@ |x}L=v u=ty 'VRer |v=QL@ pLt xm CU= u; Qou=}@ xDmv u}= "Ot; CUO

"CU= QDU@ nvU w TQ u}@ RQt |va} '|r@k

Q=@OwQ u=oDWO VReru}tR |R=UQ=O}=B |=yQ=my=Q "3
|=yQ=my=Q xawtHt 'Q=@OwQ u=oDWO VReru}tR ẁkw |rY= pra |UQQ@ R= Oa@
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|@=}CUO Qw_vtx@ xOwD |q=@ l =N R= |WN@ ,=OOHt VwQ u}= QO "CU= Q=w}O
|xR=U E=OL= x@ s=Ok= |Q=iL R= Oa@ TBU w xOW xDW=OQ@ Q=w}O |}=QH= pw] x@
'Q=w}O |v=kwi |=yDv= R=HtQ}e |=y|}=Hx@=H R= |Q}owrH |=Q@ "OwW|t p�=L Q=w}O
w xOW QkDUt u=oDWO VReru}tR CUOq=@ QO x=Dwm |=y`tW |QU l} =OD@=
|=Q@ "OwW|t Q=yt =yu; x@ |WWm |=yuwOv=D \UwD |rY= p�=L Q=w}O TBU
=@ `]kt |R=UpOt 'jwi |O=yvW}B Q=my=Q |}=QH= pL=Qt R= l} Qy |Q=O}=B |UQQ@
|Q=O}=B |UQQ@ R= Oa@ TBU "OW s=Hv= |}=QH= hrDNt |=yR=i x@ u; |Ov@s}UkD
u} QN; |m}D=DU=x@W |Q=O}=B R}r=v; '|m}D=DU= Cr=L QO |}=QH= pL=Qt R= l} Qy
xm 'OW s=Hv= 0 175 g Q@=Q@ |ki= ?=DW ?} Q[ p=ta= =@ `]kt |}=QH= |xrLQt
|HwQN w 10 pmW QO |Q=O}=B |=yR}r=v; R= |W=v |=ypmW Q}}eD R= pY=L G}=Dv
xOt; VRer R= Oa@ w p@k pL=Qt |=Q@ 7 pwOH QO |}xR=U |=yu=tr= |=ywQ}v

[13]"CU=
p=mW= j@=]t Q=w}O|v=kwi |=yDv= u}vJty w xOwD|rN=O |=ypmW Q}}eD ,=OOHt
|}=Hx@=H =t= 'Ow@ |m}D=DU= Cr=L R= V}@ |m}D=DU=x@W Cr=L QO 12 w 11
R= "CU= xOW pQDvm Q=w}O `=iDQ= �1 Q} R x@ u; |R=UQ=yt =@ 'Q=w}O |v=kwi |=yDv=
Ci=@ uDiQ u}@ R= w wrH CtU x@ Vv=Q R= Oa@ xOwD CmQL x@ xHwD =@ Qo}O |wU
|=yQovr w =ywQ}v u}vJty w Q=w}O |v=kwi |=yDv= |}=Hx@=H u=R}t 'l =N |v=t}U

"CU= xDi=} V}=Ri= |}xR=U |=yu=tr= |rN=O
w VRer R= Oa@ w p@k pL=Qt QO xOwD |R=UQ=O}=B |=Q@ Q=w}O u}ov=}t pw]
|R=UQ=yt |xwLv \ki w 'OW xDW=O xov C@=F |m =N C=}rta sHL u=R}t u}vJty
QO p�=L Q=w}O |R=UQ=yt |=Q@ x} wv=F |=y`tW u}ov=}t pw] xm |Qw]x@ 'Ci=} Q}}eD
xOw@ QDt 8 =D 6 OwOL u=oDWO VRer R= Oa@ w QDt 6 5 OwOL QO VRer p@k u=tR
Oa@ w p@k |=yu=tR QO x} wv=F |=y`tW w p�=L Q=w}O u}@ =yQ=yt \UwDt `=iDQ= w

"CU= xOw@ QDt 8 5 w 7 OwOL ?}DQDx@ VRer R=

"VRer R= p@k '�`tW� p�=L Q=w}O |WQ@ |wQ}v w pmW Q}}eD |=yQ=Owtv "8 pmW

"VRer R= Oa@ '�`tW� p�=L Q=w}O |WQ@ |wQ}v w pmW Q}}eD |=yQ=Owtv "9 pmW

Q=my=Q u}= |rY= Cq[at R= |m} "CU= QDt 1 5 R}v Q=w}O Ct=N[ w xO}UQ QDt
xOwD QDW}@ |Q=O}=B=v x@ xHwD =@ w CU= QDt 50 =D 35 u}@ xm CU=yQ=yt O=} R pw]
xH=wt |QD|OH CqmWt =@ =y|}=Hx@=H pQDvm |=Q@ =yQ=yt ?Yv 'Vv=Q R= Oa@
sHL |x_Lqt p@=k Vy=m Q=my=Q u}= |UQQ@ R= hOy 'OW u=}@ xmQw]u=ty "CU=

[12]"CU= |r@k Q=Okt hYv OwOL x@ u; uOv=UQ w |m =N C=}rta

124



"""w
|tq

U=
p[

ir=w@
= 'O

=Q|t
=Qm=

xrr=O
@aO

}U "|v=kwi CtUk QO QkDUt u=@yov |=y`tW x@ xOWQ=yt p�=L Q=w}O |OOa |=yp}rLD |HwQN G}=Dv "7 pwOH
VRer R= Oa@ VRer R= p@k xar=]t OQwt QDt=Q=B|m}D=DU= x@W p}rLD |m}D=DU= p}rLD |m}D=DU= x@W p}rLD |m}D=DU= p}rLD

930 mm 93 mm 448 mm 67 mm l =N |xOwD QO |}=Hx@=H xv}W}@
230 mm 90 mm 122 mm 64 mm `tW |v=kwi |=yDv= QO |}=Hx@=H xv}W}@
444 ton 241 ton 150 ton 169 ton =y`tW |QwLt |wQ}v
370 ton 324 ton 256 ton 191 ton =y`tW |WQ@ |wQ@v

1414 ton-m 1044 ton-m 620 ton-m 493 ton-m =y`tW |WtN Qovr
163 8 ton 57 9 ton 59 5 ton 58 4 ton =yQ=yt |QwLt |wQ}v

1 40 1 45 1 21 1 60 xOwD |Q=O}=B Q@=Q@ QO u=v}t]= ?} Q[

"|Q=O}=B |=yR}r=v; R= Oa@ xDi=} pmW Q}}eD Vt "10 pmW

"VRer R= Oa@ '�`tW� p�=L Q=w}O |WQ@ |wQ}v w pmW Q}}eD |=yQ=Owtv "12 pmW "VRer R= p@k '�`tW� p�=L Q=w}O |WQ@ |wQ}v w pmW Q}}eD |=yQ=Owtv "11 pmW

125



"""�u
}wRk

�C
WQ

x=QO
=R;Q

}Ut
�Q=@

OwQ
u=o

DWO
nQ

R@V
Reru

}tR|x} wv=F |=y`tW x@ p�=L Q=w}O |R=UQ=yt |va} swU Q=my=Q pmWt u}= hPL |=Q@
w |O=YDk= '|vi C=_Lqt =@ C}=yv QO "OW O=yvW}B xOwD |v=kwi CtUk QO QkDUt
xO=O X}NWD VRer Oa@ w p@k pL=Qt QO QDQ@ |xv} Ro u=wvax@ swU Q=my=Q |}=QH=
p�=L |=ysDU}U \UwD |R=UQ=O}=B |=yQ=my=Q R= hOy OW xQ=W= xm u=vJ "OW
50 OwOL Vy=m =@ =DU=Q u}= QO xm Ow@ q=@ |m =N C=}rta sHL =@ xr@=kt ?rY

"OW xH=wt |m =N C=}rta sHL |OYQO

|Q}oxH}Dv "5
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