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(kN=m3) XwYNt
�18 12 KrUtQ}e l =N
13 2 l}DUqxOQN � l =N \wrNt

"OW=@|t �90 KrUtQ}e l =N |@} QkD sm =QD xHQO �

O=OaD OL R= V}@ O=}OR= Ea=@ w CU= xOvvmG}o xm |UQQ@ OQwt |=yQDt=Q=B |xR=Ov=
|NQ@ |xv}y@ Q=Okt R= 'Q[=L VywSB x@ \w@ Qt |=yV}=tR; QO 'OwW|t =yV}=tR;
'l}DUqxOQN w l =N \wrNt QO l}DUqxOQN |xv}y@ OYQO p}@k R= =yQDt=Q=B R=
x@ |r@k u=QoWywSB \UwD xm xOvvmKrUt |x}q |xv}y@ ZQa w uwiOt jta R}v w

"CU= xOW xO=iDU= 'xOt; CUO
\wrNt QO |}xv=O l}DUqxOQN |vRw OYQO 'Q[=L VywSB QO =DU=Q u}= QO
QO xv}y@ Q=Okt u=wva x@ xm \wrNt pm |vRw �8 =@ Q@=Q@ l}DUqxOQN w l =N
jta u}vJty "OW ?=NDv= [24]Ow@ xOt; CUO x@ xLiY |Q=PoQ=@ |=yV}=tR;
|x}q u} QDq=@ u=ty =} lyqm |x}q Ct=N[ =@ Q@=Q@ xm � xOvvmKrUt |x}q uwiOt
xm � xOvvmKrUt |x}q |xv}y@ ZQa w �CU= 4 pmW QO xOW xO=O u=Wv |m =N
u=QoWywSB C=ar=]t R= pY=L G}=Dv x@ xHwD =@ �CU= xOW xO=O u=Wv 4 pmW QO

48



1/
1|

xQ=t
W'

36
�2

|xQ
wO'

�13
99

Q=y@
�h

}QW
u=Qt

a|
UOv

yt "=yV}=tR; s=Hv= |xt=vQ@ "3 pwOH
V}=tR; hOy V}=tR; O=OaD =@ xOW KrUt |x}q Ct=N[ C@Uv x}q O=OaD QDU@ ẁv V}=tR; |QU
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=@ xOW KrUt |=yQDU@ |oDN}Uo Q=mwR=U OQwt QO |r@k u=QoWywSB C=k}kLD R=
xwo xm OyO|t u=Wvl}DDvUw�S|ki= |=yx}q xrtH R= w|ki= |Q=wv |=yxOvvmKrUt
KrUt |=yQDU@ QO '�|Q=PoQ=@ |xLiY Q} R QO xOW p}mWD� ?rY x@W |oDN}Uo
|=yQDU@ x@ C@Uv `=iDQ= w ZQa ^=Lr R= |QDW}@ VQDUo l}DDvUw�S =@ xOW
?@U O} Qow�S |xOvvmKrUt =@ |B QDU@ |R=UKrUt u}=Q@=v@ [40�38]'OvQ=O KrUtQ}e
u}= w xOW Q}oQO |Q=PoQ=@ QF= QO 'jta ^=Lr R= |QDnQR@ |xOwOLt xm OwW|t
w l =N \wrNt R= |}=yx}q |R=UKrUt Vkv uOW p=ai ?@U Ov=wD|t ẁ[wt
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"CU= |ov} Q |B |HQ=N Q]k hYv =@
Q=@ R= XNWt |xNQJ l} QO xm OyO|t u=Wv 10 w 8 |=ypmW xU}=kt
O} Qow�S � l}DUqxOQN ?}mQD =@ xOW KrUt QDU@ 'Q=@ K]U R= Q_vhQY |Q=QmD
QO �O} Qow�S Qw[L uwO@� l}DUqxOQN =@ xOW KrUt QDU@ x@ C@Uv |QDy@ OQmrta
|Q=PoQ=@ R= syORv=B |xNQJ QO,qFt "CU= xDW=O|a=HDQ= |=yCUWv syUV}=Ri=
xOW KrUt QDU@ Q@ QkDUt |ov} Q |B |=Q@ |v=UWm |=yCUWv C@Uv |Q=QmD
=@ Q@=Q@ �hrs=D� Ct=N[ |=yC@Uv =@ �O} Qow�S Qw[L uwO@� l}DUqxOQN =@
�11 3 w �12 36 '�16 65 '�13 28 =@ Q@=Q@ ?}DQD x@ 1 w 0 75 '0 5 '0 25
QDU@ Q@ QkDUt |ov} Q |B |=Q@ |v=UWm |=yCUWv C@Uv xm |r=L QO 'CU=
Q@=Q@ �hrs=D� Ct=N[ |=yC@Uv =@ O} Qow�S � l}DUqxOQN ?}mQD =@ xOW KrUt
�15 18 w �18 6 '�24 2 '�17 3 =@ Q@=Q@ ?}DQD x@ 1 w 0 75 '0 5 '0 25 =@

"CU=

|Q}oxH}Dv "6
QO =yv; |xOQDUo OQ@ Q=m w |ov} Q |=y|B C}ty= x@ xHwD =@ Q[=L VywSB QO
Q}F-=D u=R}t u}vJty w |Q=QmD |=yQ=@ Q@=Q@ QO =y|B xvwou}= Q=DiQ 'hrDNt `}=vY
=@ ?}mQD QO w |}=yvDx@ O} Qow�S w |}xv=O l}DUqxOQN uwJty |}=yxOvvmKrUt
|@=} RQ= OQwt |@ QHD |=yV}=tR; \UwD '=y|B R= xvwou}= Q=DiQ Ow@y@ Q@ Qo}Om}
'l}DUqxOQN =@ xOW KrUt |x}q uOwRi= xm OyO|t u=Wv G}=Dv "CU= xDiQo Q=Qk
Vy=m KrUtQ}e Cr=L x@ C@Uv �48 =D =Q |ov} Q |B |Q}tN |=yCUWv Ov=wD|t
�63 5 =D Q=Okt u}= 'QwmPt |x}q |q=@ QO O} Qow�S |x}ql} uOwRi= =@ xD@r= xm OyO
w l}DUqxOQN =@ u=tRsy |R=UKrUt OyO|t u=Wv ẁ[wt u}= "O@=}|t V}=Ri=
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