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1 =@ Q@=Q@ P |Q=Wi w |r}=Q G=wt= |=Q@ � QDt=Q=B u}vJty "OwW|t xO=iDU= QDU@
=@ j@=]t VvQm |xv}W}@ Q}O=kt xH}Dv QO "OwW|t ZQi 2 =@ Q@=Q@ S G=wt= |=Q@ w

"CU= 1 pwOH Ovv=ty xrRrR hrDNt |=yh}] \UwD xOW O=H}= Vg
j]=vt R= R=o w Civ |xrwr \w]N Qw@a 'xrwr \w]N uOw@ p} w] x@ xHwD =@
xDUO 4 x@ =yl =N |Ov@xk@] x@ xHwD =@ "CU= |a}@] |Qt= uwo =vwo |=yl =N =@
|xOQ 4 QO =yR}r=v; |t=tD 'u=Q}= 2800 OQ=Ov=DU= xrtH R= w =yxt=vu}}; QDW}@ QO
|x} w=R |=v@t Q@ xOW QmP \@=wQ |t=tD CU= QmP u=}=W [36]"CU= xOW s=Hv= l =N
"CU= xOW ^=Lr 'Ovm|t O=H}= =Q |QwLt |Q=Wi |wQ}v u} QDW}@ xm |OQwNQ@
QO "CU=yCr=L `=wv= R= |m} 'xOW ^=Lr Gwt OQwNQ@ Cr=L '|ak=w Cr=L QO

"OwW|t xOy=Wt xrwr =@ u; |=}=wR w xrwr Q@ Gwt OQwNQ@ |xwLv '1 pmW
xrwr |=DU=Q QO Gwt |xir-wt wO x@ |Uwv}U Gwt |xOWx} RHD Q}O=kt u}vJty
Q}O=kt CU= QmP u=}=W [34]"CU= u=}=tv 1 pmW QO xrwr Q@ Owta |=DU=Q QO Gwt w
,=DOa=k w CU= OQ=Ov=DU= KQ] |xrRrR |=v@t Q@ 1 pwOH QO \@=wQ \UwD xOWx�=Q=
|=yCr=L |t=tD QO "OW Oy=wN QDW}@ VvQm Q}O=kt 'pUo x@ l}ORv pY=wi QO
ZQi =@ =Q} R� ALA \UwD xOWx@U=Lt |QwLt VvQm |OL Q}O=kt '|UQQ@OQwt
\@=wQ Q}=U R= QDtm '�OwW|t ZQi 2000m=s =@ Q@=Q@ QDU@ QO Gwt Q=WDv= CaQU

"hrDNt G=wt= |=Q@ |L=Q] R=Ht |rw] |=yVvQm |xv}W}@ Q}O=kt "1 pwOH
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250 1000 625 0 4 1 5 0 7 2100 35 I Ps�1
250 800 500 0 5 1 2 0 65 20000 33 II Ps�2
1925 450 275 0 7 0 8 0 55 19000 31 III Ps�3
150 250 150 1 0 0 5 0 50 18000 30 IV Ps�4

"xO=iDU= OQwt |}xU=t l =N C=YNWt "3 pwOH
�(m) VP (m=s) VS(m=s) Ts Su(N=m2) 
(MN=m3) l =N ẁv xvwtv
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'CU= xOw@ X60 |xOQ R= w |Oqwi ẁv R= Q[=L VywSB QO xO=iDU=OQwt |xrwr
uOQw; CUOx@ |=Q@ "CU= u=Q}= QO R=o w Civ p=kDv= |=yxrwr u} QDpw=ODt R= |m} xm

[38w29]%CU= xOW xO=iDU= OwoU= � nQ@t=Q 10 |x]@=Q R= VvQm Q}O=kt

" = �
E

�
1 + n

1 + r

�
�
�y

�r�
(10)

413 w 12 '10 =@ Q@=Q@?}DQDx@ �y w r 'n Q}O=kt 'X60 |xrwr |=Q@ xm |}xvwox@
|}xvwox@ O}=@ |R=UpOt QO xO=iDU= OQwt |xrwr pw] [38w29]"OvDUy p=mU=B=ot
VvD =} w VvQm Q}O=kt uOQw; CUOx@ OvwQ QO |Q}F-=D '|}=yDv= |RQt \}=QW xm OW=@
OW XNWt xDiQo CQwY C=ar=]t x@ xHwD =@ "OvW=@ xDW=Ov xrwr |v=}t u=tr= QO
QDt 4� =@ Q@=Q@ w xOv@UJ |=yl =N QO 2� =@ Q@=Q@ R=}vOQwt |xrwr pw] |xv}tm xm
Q}O=kt |xv}W}@ xmv}= x@ xHwD =@ 'Q[=L VywSB QO [39]"CU= |}xv=O |=yl =N QO
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0 592 |w=Ut VvQm Vy=m Q=Okt |UQ |=yl =N OQwt QO u=wD|t =yVvQm
Q_v QO 0 628 |w=Ut =Q Vy=m Q=Okt u}ov=}t Qw]x@ |}xU=t |=yl =N QO w
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