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w xDiQo OwN x@ u; R= p@k |=yp=U x@ C@Uv |WyH |DaQU 1969 p=U R= 'xR=U

"OQ=O xt=O= xv}tR u}= QO C=k}kLD R}v uwvm =sy
Cr=L QO xR=U � l =N VvmQOv= |xr�Ut pL |=Q@ |WwQ 2002 p=U QO
QO [6]"OW x�=Q= u=tR |xvt=O QO u} Qo `@=D w =[is}v VwQ R= xO=iDU= =@ |Oa@xU
u}kkLt '|B w l =N VvmQOv= x@ \w@ Qt |=y|UQQ@ |xt=O= QO R}v 2004 p=U
|L]U |=y|B |=yu=mD w C=mQL |] =Q u}tR QO |a=HDQ= Q}e |=yu=mt Q}}eD
w 'xDUy; ?w=vDt |@v=H Q=Wi '�|Q=OQ@ Q=@ w |Q=PoQ=@� s�=k Q=Wi V}=tR; ẁv xU QO
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w xHwD p@=k Q=}U@ u}tR C=mQL |] xR=UwQ |R=UxJQ=Bl} ZQi u}vJty w xR=U
xOW|iQat hkwD OL R= p@k R=QD hqDN= uwO@ |B |=ypOt xm |r=L QO 'OW=@ syt
|=y|B QO xOW|iQathkwD OL R= p@k|oDN}Uo u}=Q@=v@ "Ov=xOWv|oDN}Uo Q=JO
CUmW p=tDL= 'R=QD hqDN= V}=Ri= =@ "CU= xOW xOQtW s=ovyOwR 'R=QD hqDN= =@
75 R=QD hqDN= =@ =ypOt R= s=OmI}y QO xm |Qw]x@ 'OwW|t QDW}@ |B s=ovyOwR

"CU= xO=Ov MQ s=ovyOwR CUmW 'QDt|Dv=U
hqDN= wO Qy QO 'xOW pYDt uwDU x@ s}kDUt Qw]x@|ki= Q=yt xm|}=ypOt QO
=y|oDN}Uo "CU= xO=Di= j=iD= s=ovyOwR *|oDN}Uo QDt|Dv=U 280 w 160 R=QD
OUQ|t Q_v x@ xD@r= 'CU= xO=O MQ uwDU OwN QO w uwDU x@ Q=yt p=YD= pLt QO
QO xR=UwQ `=iDQ= \UwDt T=U=Q@ xm �� =ypOt u}= |=Q@ xOW|iQat hkwD OL xm
hkwD OL |=Q@ xm OW=@ |R}J u; R= V}@ �� CU= R=QD hqDN= =@ |B hQ] wO
xR=UwQ |=yu=mt Q}}eD Vy=m Ea=@ |ki= Q=yt =Q} R "CU= sRq xR=UwQ p}rLD

"OwW|t
�THV15 w THV30 'THV45� 'OvQ=O s�=k w |ki= Q=yt xm |}=ypOt QO
|=ypOt QO "OwW|t O=H}= |}q=@ |B x@ |ki= Q=yt p=YD= pLt QO |oDN}Uo
?Qwt w |ki= Q=yt p=YD= pLt QO |oDN}Uo R}v ?Qwt w s�=k '|ki= Q=yt |=Q=O
w ?Qwt w s�=k '|ki= Q=yt xU u}@ QO QH; |R=UpOt =@ ,=vt[ "ODi=|t j=iD= |B x@
s�=k '|ki= Q=yt |=Q=O |=ypOt� |}xwo pOt =@ =ypOt QO s�=k Q=yt |DNU V}=Ri=
R= l}I}y QO xm |Qw]x@ "O@=}|t Vy=m s=ovyOwR |oDN}Uo p=tDL= �?Qwt w
xO=Di}v j=iD= s=ovyOwR |oDN}Uo THVO30-BV w THVO30-B |=ypOt

"CU=

'|ki= |=yQ=yt OQor}t Q@ OQ=w |=ywQ}v |xar=]t w |UQQ@ "3"3
|Q=PoQ=@ |] QO ?Qwt w s�=k

wO |=yuwDU |QwLt |wQ}v xv}W}@ R= |OYQO =yxt=vu}}; QO 'OW xQ=W= xm u=vJ
QO "CU= xOW xDiQo Q_v QO R=QD hqDN= uwO@ |=y|B Q=yt |L=Q] |=Q@ 'Q=yt hQ]
'|ki=� =yQ=yt OQor}t QO |} wQ}v C=Q}}eD |UQQ@ |=Q@ wor= u}ty R= R}v j}kLD u}=

"OwW|t xO=iDU= |@v=H |Q=PoQ=@ |] �?Qwt w s�=k
pY=L =yQ=yt xvwou}= |L=Q] QO QDy@ w QDj}kO |Wv}@ C=Q}}eD u}= |UQQ@ =@
|wQ}v u} QDW}@ 'OwW|t xOy=Wt 24 =D 22 |=ypmW QO xm Qw]u=ty "OwW|t
uwDU x@ |ki= Q=yt s}kDUt p=YD= pOt QO |ki= |=yQ=yt OQor}t QO |QwLt
pmW QO u}vJty "CU= xOW O=H}= THVO |}xwo pOt QO u; u} QDsm w '�TH�
Q}F-=D s�=k Q=yt |@v=H |DNU V}=Ri= w xwo uwQO |Q=mQH; xm OwW|t xOy=Wt 23
u=Wv 2 pwOH QO "OQ=Ov |ki= Q=yt |QwLt |=ywQ}v Vy=m =} V}=Ri= Q@ |v=OvJ
uOW|Q=H s=ovy QO |ki= Q=yt |=yOQor}t QO xOWO=H}= |=ywQ}v xm xOW xO=O
"CU= �Pcol� Q=yt hQ]wO |=yuwDU |QwLt |wQ}v xv}W}@ R= |OYQO xJ 'OQor}t

72



|Q}
t=|

raw
u}O

r=Q}N
|ra Vy=m TBU w V}=Ri= R=QD hqDN= V}=Ri= =@ s�=kQ=yt |=yOQor}t QO xOWO=H}=

QO xOWO=H}= |wQ}v �Pmax > 17 ton� |@v=H |Q=PoQ=@ |=yDv= QO w O@=}|t
xm xJv; xD@r= "OQ=O |yHwD p@=k Vy=m R=QD hqDN= V}=Ri= =@ s�=kQ=yt |=yOQor}t
QDt|Dv=U 75 R= R=QD hqDN=V}=Ri= =@ xmCU= |Q=PoQ=@|}=yDv=CtUk OQ=OC}ty=
'OQor}t uOW|Q=H u=tR QO s�=kQ=yt |L=Q] |wQ}v '�xHQO 15� QDt|Dv=U 160 x@

"�29 pmW� O@=}|t Vy=m OYQO 22

u}@ xv}W}@ |QwLt |wQ}v p@=kt QO |ki= Q=yt |L=Q] |wQ}v C=Q}}eD "26 pmW
"THV |=ypOt QO uwDU wO

wO u}@ xv}W}@ |QwLt |wQ}v p@=kt QO s�=kQ=yt |L=Q] |wQ}v C=Q}}eD "27 pmW
"�xHQO 30� QDt|Dv=U 160 R=QD hqDN= QO uwDU

wO u}@ xv}W}@ |QwLt |wQ}v p@=kt QO s�=kQ=yt |L=Q] |wQ}v C=Q}}eD "28 pmW
"�xHQO 45� QDt|Dv=U 280 R=QD hqDN= QO uwDU

|ki=Q=yt |=yOQor}t QO xOWO=H}= |wQ}v 26 pmW j@=]t =t= "�25 pmW� CU=
"CU}v xDU@=w R=QD hqDN= C=Q}}eD x@ THV |=ypOt QO

27 pmW QO "OwW|t |UQQ@ R}v s�=k |=yQ=yt QO C=Q}}eD u}= |ki=Q=yt x@=Wt
|=ypOt "CU= xOW O=H}=THV30pOt QO|Q=PoQ=@|] xOWO=H}= |wQ}vu} QDW}@
=@ "OvyO|t u=Wv OwN s�=kQ=yt |=yOQor}t QO =Q |QDsm |QwLt |=ywQ}v |}xwo
xO}O s�=kQ=yt |L=Q] |=ywQ}v Vy=m Q@ |@U=vt Q}F-=D xwo uwQO |Q=mQH; |=QH=
s�=kQ=yt |@v=H |DNU V}=Ri= =@ "CU= OYQO 11 OwOLQO Vy=m u}= "OwW|t
QO |} wQ}v Vy=m s�=kQ=yt |=yOQor}t QO 'R}v |WQ@ x@ |WtN OQmrta p}O@D w

"OwW|t xOy=Wt OYQO 2 OwOL
R=QD hqDN= QO s�=kQ=yt |=yOQor}t QO |QwLt |wQ}v C=Q}}eD xm 28 pmW QO
w THV45 pOt x@ \w@ Qt xOW O=H}= wQ}v u} QDW}@ 'Ovm|t u=}@ =Q QDt|Dv=U 280
|L=Q] |wQ}v u}@ \=@DQ= '2 pwOH j@=]t "CU= THVO45 x@ \w@ Qt u; u} QDsm
xOW|iQat |=ypOt QO �uwDU |=B� uwDU wO u}@ xv}W}@ |QwLt |wQ}v w s�=kQ=yt

"CU= xOW xOQw; 3 pwOH QO 28 w 27 |=ypmW QO
|wQ}v �Pmax < 17 ton� |@v=H |Q=PoQ=@ |=OD@= QO THV |=ypOt QO

OQor}t uOW|Q=H s=ovyx@ |ki= Q=yt |=yOQor}t QO xOW O=H}= |wQ}v "2 pwOH
"OYQO ?ULQ@ Q=yt hQ]wO |=yuwDU |QwLt |wQ}v xv}W}@ Q@ s}UkD

Pbar=Pcol pOt
85 TH15
72 THV15
79 TH30
72 THV30
18 THVO30
23 THVO30-B

15 THVO30-BV

176 TH45
72 THV45
49 THVO45

u}@ xv}W}@ |QwLt |wQ}v p@=kt QO |ki= Q=yt |L=Q] |wQ}v C=Q}}eD "25 pmW
"TH |=ypOt QO uwDU wO

73



"""=y
Q=yt

|L
=Q]

|=y
wQ}v

w|
oOQw

Nl
QDO

vwQ
|U

QQ@

u}@ xv}W}@ |QwLt |wQ}v p@=kt QO ?Qwt Q=yt |L=Q] |wQ}v C=Q}}eD "31 pmW
"�xHQO 45� QDt|Dv=U 280 R=QD hqDN= QO uwDU wO

u}@ xv}W}@ |QwLt |wQ}v p@=kt QO ?Qwt Q=yt |L=Q] |wQ}v C=Q}}eD "32 pmW
"TO |=ypOt QO uwDU wO

OQor}t uOW |Q=H s=ovy QO ?Qwt Q=yt |=yOQor}tQO xOW O=H}= |wQ}v "4 pwOH
"OYQO ?UL Q@ Q=yt hQ] wO |=yuwDU |QwLt |wQ}v QFm =OL Q@ s}UkD

Pbar=Pcol pOt
47 TO30
35 THVO30
41 THVO30-B

24 THVO30-BV

46 TO45
35 THVO45

|}=yvDx@ �TO |=ypOt� ?Qwt Q=yt OQmrta Cio u=wD@ xm CU}v |OL QO V}=Ri=
"CU= QD?U=vt

|=ypmW QO xOW|iQat |=ypOt |t=tD |=Q@ Pbar=Pcol Q=Okt 4 pwOH QO
"CU= xOW u=}@ OYQO ?ULQ@ OQor}t uOW|Q=H |x_Lr QO 31 w 30

R=QD hqDN= QO �TO� ?QwtQ=yt pOt 'OwW|t x_Lqt 32 pmW QO xm u=vJ
|=ywQ}v 'R=QD hqDN= V}=Ri= =@ "OwW|t |L=Q] |QDW}@ |wQ}v |=Q@ QDt|Dv=U 75
|=ywQ}v QDt|Dv=U 280 w 160 R=QD hqDN= wO QO xm =Hv; =D O@=}|t Vy=m |L=Q]

s}UkD OQor}t uOW|Q=H s=ovyx@ s�=kQ=yt |=yOQor}t QO xOWO=H}= |wQ}v "3 pwOH
"OYQO ?ULQ@ hQ] wO |=yuwDU |QwLt |wQ}v xv}W}@ Q@
Pbar=Pcol pOt

41 THV30
35 THVO30
24 THVO30-B

22 THVO30-BV

40 THV45
32 THVO45

wO u}@ xv}W}@ |QwLt |wQ}v p@=kt QO s�=k Q=yt |L=Q] |wQ}v C=Q}}eD "29 pmW
"THV |=ypOt QO uwDU

u}@ xv}W}@ |QwLt |wQ}v p@=kt QO ?Qwt Q=yt |L=Q] |wQ}v C=Q}}eD "30 pmW
"�xHQO 30� QDt|Dv=U 160 R=QD hqDN= QO uwDU wO

|=ypOt w �TO� ?QwtQ=yt |=ypOt QO Q=yt u} QDsyt u=wvax@ ?Qwt Q=yt
'Q=_Dv= j@=]t w '31 w 30 |=ypmW T=U=Q@ "CU= OwHwt �THVO� |}xwo
?QwtQ=yt |=ypOt QO QDt|Dv=U 280 w 160 R=QD hqDN= wO Qy QO =ywQ}v u} QDW}@
|=yOQor}t QO =Q |QDsm |QwLt |wQ}v |}xwo |=ypOt w CU= xOW O=H}= �TO�
Q=}U@ Q}F-=D s�=k Q=yt |@v=H |DNU V}=Ri= u}vJty "Ov=xOQm ?PH OwN ?QwtQ=yt
Q}F-=D xwo uwQO |Q=mQH; xD@r= "OQ=O ?Qwt Q=yt |L=Q] |=ywQ}v Vy=m QO |@ wr]t
u}= =t= "OwW|t |L=Q] |=ywQ}v V}=Ri= Ea=@ w OQ=O ?Qwt Q=yt QO |@ wr]t=v

74



|Q}
t=|

raw
u}O

r=Q}N
|ra "OwW|t QDW}@ |B s=ovyOwR CUmW p=tDL= 'R=QD hqDN= V}=Ri= =@ "6

R=QD hqDN= V}=Ri= =@ '�TH� uwDU x@ |ki= Q=yt s}kDUt p=YD= |=ypOt QO "7
pOt +=D}=yv w O@=}|t Vy=m |ki= Q=yt QO w V}=Ri= uwDU QO |oOQwNlQD p}=tD

"OwW|t CUmW Q=JO uwDU x@ |ki= Q=yt p=YD= xtWJ QO
Q=yt p=YD= x}L=v QO =y|oOQwNlQD u} QDW}@ 's�=k w |ki= Q=yt |=ypOt QO "8
Q=JO |B xR=U pLt u}ty QO +=D}=yv xm |Qw]x@ 'OwW|t xO}O |}q=@ |B x@ |ki=

"OwW|t |oDN}Uo
w pw] QO |oOQwNlQD 'R=QD hqDN= V}=Ri= =@ '?Qwt Q=yt |=Q=O |=ypOt QO "9

"O@=}|t V}=Ri= ?Qwt Q=yt `=iDQ=
Q=yt QO |oOQwNlQD Vy=m QO |v=OvJ Q}F-=D 's�=k w |ki= Q=yt |=QH= hQY "10

"OQ=Ov ?Qwt
xDU=m ?Qwt Q=yt QO =ylQD pw] w u=R}t R= xwo uwQO |rwY= |Q=mQH; |=QH= =@ "11

"OwW|t
=yQH; w ?Qwt Q=yt QO |oOQwNlQD u=R}t R= s�=k Q=yt |@v=H |DNU V}=Ri= =@ "12

"OwW|t xDU=m
'OYQO 176 =D 79 'TH |=ypOt QO |ki= |=yQ=yt |L=Q] |wQ}v C=Q}}eD "13
=D 15 pO=at THVO |=ypOt QO w OYQO 72 pO=at THV |=ypOt QO

"CU= Q=yt hQ] wO |=yuwDU |QwLt |wQ}v xv}W}@ OYQO 49
OYQO 63 =D 40 pO=at THV |=ypOt QO s�=k |=yQ=yt|L=Q] |wQ}v C=Q}}eD "14
wO |=yuwDU |QwLt |wQ}v xv}W}@ OYQO 35 =D 22 THVO |=ypOt QO w

"CU= hQ]
OYQO 69 =D 46 pO=at TO |=ypOt QO ?Qwt |=yQ=yt|L=Q] |wQ}v C=Q}}eD "15
wO |=yuwDU |QwLt |wQ}v xv}W}@ OYQO 41 =D 24 THVO |=ypOt QO w

"CU= Q=yt hQ]

=@ TO pOt xOW |iQat pmW u}= QO xm |Qo}O pOt "OwW|t u=Um} |L=Q]
QO xOWO=H}= |=ywQ}v Cr=L u}= QO "CU= �R=QD hqDN= uwO@� QiY R=QD hqDN=
R=QD hqDN= Cr=L R= QDW}@ w QDt|Dv=U 75 R=QD hqDN= Cr=L R= QDsm Q=yt OQor}t

[4]"CU= QDt|Dv=U 280 w 160

|Q}oxH}Dv "4
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