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CNU w xR=D uD@ |wQ Q@ |irDNt |=yV}=tR; '|vD@ |=yxvwtv OQmrta |@=} RQ= |=Q@
OQ=Ov=DU= =@ j@=]t ?; ?PH OYQO w |r=oJ u}}aD V}=tR; "CU= xOW s=Hv= xOW

"|iQYt |=yxv=OovU |Ov@xv=O "1 pmW
OQwt |vD@ |Di=} R=@ |xv=OovU w u=t}U XRF V}=tR; R= pY=L G}=Dv "3 pwOH

"xO=iDU=
|vD@ |Di=} R=@ |xv=OnvU u=t}U ��� |}=}t}W ?}mQD

27 55 27 30 (�)SiO2
5 69 4 60 (�)Al2O3
3 05 2 70 (�)Fe2O3
26 79 46 70 (�)CaO

2 00 3 50 (�)MgO

0 76 2 04 (�)SO3
1 42 0 34 (�)Na2O

1 19 0 52 (�)K2O

� 0 68 (�)Equivalent alkali

� 4 84 (�)LOI

TBU "OvOW p}O@D 25mm |tU= Q]k =@ |}xv=OovU Kr=Yt x@ 'RwQ 90 uU
xU=t w uW x@ |vD@ |Di=} R=@ |=yxv=OovU '4 75 mm Q=}at lr= R= xO=iDU= =@
|vD@ |Di=} R=@ |=yxv=OovU |x}rw= uD@ C=YNWt '1 pwOH QO "OvOW |Ov@s}UkD
xvwo u=ty "CU= xOW x�=Q= |iQYt |=yxv=OovU |vi C=YNWt '2pwOH QO w
'|a}@] |=yxv=OovU x@ C@Uv |vD@ |Di=} R=@ |xU=t w uW 'OwW|t xOy=Wt xm
�6 ,=OwOL |vD@ |Di=} R=@ uW xm |Qw] x@ "OvQ=O |QDW}@ Q=}U@ ?; ?PH OYQO
�6 89 R}v |vD@ |Di=} R=@ |xU=t w |a}@] uW x@ C@Uv |QDnQR@ ?; ?PH
V}=U V}=tR; G}=Dv u}vJty "OvQ=O |a}@] |xU=t x@ C@Uv |QDnQR@ ?; ?PH
?D=Qt x@ '|a}@] uW x@ C@Uv |vD@ |Di=} R=@ uW xm OyO|t u=Wv TrHv;Twr
|=yxv=OovU |Ov@xv=O R}v '1 pmW QO "OQ=O |QDtm |m}v=mt Ctw=kt w C}i}m

"OwW|t xOy=Wt |iQYt
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"""u
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m}v=
mt

C=}
YwY

N|
@=}RQ

="|Di=} R=@ |=yuD@ \qDN= KQ] C=YNWt "4 pwOH

uD@ |v=wQ jwi uW uW |xU=t |xU=t
W=b

?; u=t}U u=wva
cm

xOvvmu=wQ |Di=} R=@ |a}@] |Di=} R=@ |a}@]
(kg=m3) (kg=m3) KQ]

(gr=m3)
|vD@

(kg=m3)
|vD@

(kg=m3)
(kg=m3) (kg=m3)

8 950 0 800 � 980 0 5 175 350 NC

7 5 1250 240 560 � 980 0 5 175 350 RCAC � 30
8 1180 400 400 � 980 0 5 175 350 RCAC � 50

7 5 1240 240 560 196 784 0 5 175 350 RC&FAC � 30&20
8 1210 400 400 196 784 0 5 175 350 RC&FAC � 50&20
8 1260 240 560 392 588 0 5 175 350 RC&FAC � 30&40

8 5 1275 400 400 392 588 0 5 175 350 RC&FAC � 50&40

ASTMOQ=Ov=DU= QO uwtR; OQwt K]U Q@=Q@ 2 Qo}O CQ=@a x@ xm 'CU= �0 090
xOW QmP OQ=Ov=DU= wO Qo}O Cw=iD "CU= �0 045 m2 K]U CL=Ut |xv}tm �
�4 pwrLt 'ASTM OQ=Ov=DU= QO &CU= |iQYt ltv pwrLt C_re w ẁv QO
u}vJty "CU= xOW x}YwD O}=Qrm s}OU �3 pwrLt LS OQ=Ov=DU= QO w O}=Qrm s}Urm
w OW xDiQo Q_v QO u=Um} Q[=L VywSB QO QwmPt OQ=Ov=DU= wO u=tR � =tO Q=Owtv

"OvOW V}=tR; RwQ 56 uU QO |vD@ |=yxvwtv 'VwQ wO Qy |=Q@

|UQQ@ w G}=Dv "3
?PH OYQO u}}aD %=yV}=tR; R= pY=L |xOW PN= G}=Dv u}ov=}t 'Q[=LVN@ QO
w 5 pwOH QO |WtN Ctw=kt w |WWm Ctw=kt '|Q=Wi Ctw=kt '|r=oJ '?;
VwQ wO Qy =@ |oOWxDUwB Q@=Q@ QO s=wO |=yV}=tR; R= pY=L xOW PN= G}=Dv
=yV}=tR; R= l} Qy G}=Dv 'xt=O= QO "CU= xOW x�=Q= 6 pwOH QO LS w ASTM

"CU= xOW p}rLD w x} RHD

?; ?PH w |r=oJ V}=tR; G}=Dv "1"3
xOW x�=Q= 5 pwOH QO ?; ?PH OYQO w |r=oJ |=yV}=tR; R= pY=L G}=Dv
|xv=OovU |v} Ro}=H C@Uv V}=Ri= =@ ,=awtHt 'CU= XNWt xm Qw] u=ty "CU=
"O@=}|tV}=Ri= ?; ?PH OYQO '�xU=t + uW�|vD@|Di=} R=@ |xv=OovU =@|a}@]
18 w 10 V}=Ri= ?Hwt ?}DQD x@ |vD@ |Di=} R=@ uW OYQO 50 w 30 OQ@ Q=m
OwW|t xOy=Wt G}=Dv QDj}kO |UQQ@ =@ =t= "CU= xOW ?; ?PH u=R}t QO 'OYQO
?D=Qt x@ |Di=} R=@ uD@ ?; ?PH OYQO V}=Ri= OvwQ QO |Di=} R=@ |xU=t Q}F-=D xm
'RC&FAC�30&40 KQ] QO xm |Qw] x@ "CU= |Di=} R=@ uW R= QDW}@ Q=}U@
RCAC-30 KQ] x@ C@Uv �31 w NC KQ] x@ C@Uv �44 ?; ?PH Q=Okt
�53 ?; ?PH OYQO R}vRC&FAC�50&40 KQ] QO "CU= xDW=O V}=Ri=
p}rO "CU= xDW=O V}=Ri= RCAC-50 KQ] x@ C@Uv �30 w NC KQ] x@ C@Uv
��10 3� |Di=} R=@ |xU=t QDq=@ ?; ?PH OYQO QO u=wD|t =Q ẁ[wt u}= |rY=

"OQm wHDUH ��8 7) |Di=} R=@ uW x@ C@Uv
l} 'q=@ ?; ?PH OYQO xm OQm xQ=W= ẁ[wt u}= x@ O}=@ |rm Cr=L QO
|xOvyOu=Wv xm 'OwQ|t Q=tW x@ |R=UwQ uD@ XwYN x@ uD@ |=Q@ |ivt |oS} w

"|Di=} R=@ uD@ <=RH= \qDN= Ov}=Qi "2 pmW

56 uU QO 15� 15� 15cm |@amt |xvwtv 3 |wQ Q@ [37]'ASTM C642
EN 12390�3 OQ=Ov=DU= =@ j@=]t |Q=Wi Ctw=kt V}=tR; "OW s=Hv= xRwQ
7 |=yuU QO 15 � 15 � 15 � 15cm |@amt |xvwtv 3 |wQ Q@ [38]'BS

s}v wO VwQ =@ j@=]t R}v |WWm Ctw=kt V}=tR; "CU= xOW s=Hv= xRwQ 28 w
|xvwtv 3 |wQ Q@ [39]'ASTM C496 OQ=Ov=DU= R= xO=iDU= =@ w �|r} RQ@� uOW
|WtN Ctw=kt "OW s=Hv= xRwQ 28 uU QO 30 cm `=iDQ= w 15 Q]k =@ |}xv=wDU=
|xvwtv 2 |wQ Q@ |}x]kv 3 CQwY x@ [40]'ASTM C293 OQ=Ov=DU= =@ j@=]t R}v
u}}aD XwYN QO =t= "OW u}}aD xRwQ 28 uU QO w 60� 15� 15cm |@amt
MTO 412 R 17 w ASTM C 672 |=yOQ=Ov=DU= R}v|oOWxDUwB Q@=Q@ QO s=wO
"CiQ}PB CQwY |:tm w |i}m CQwY wO x@ R}v G}=Dv |@=} RQ= "OvOW xO=iDU= LS-

OOa l} uO=O C@Uv =@ u=Ov@N} w ?wP ZQat QO K]U |i}m |@=} RQ= u}vJty
|oOWxDUwB Ok=i K]U x@ 0 T=}kt '|tWJ |@=} RQ= QO xm 'OW s=Hv= 5 =D 0 u}@
OQmrta u} QDh}a[� xOW xDUwB ,qt=m K]U x@ 5 T=}kt w �|t=wO OQmrta u} QDy@�
'|i}m T=}k Q=vm QO G}=Dv u}@ |:tm T=}k Qw_vt x@ u}vJty "OW|t jq]= �|t=wO
OQ=Ov=DU= wO QO |oOWxDUwB Q@=Q@ QO s=wO |@=} RQ= Qw_vt x@ |D}tm VwQ l} R=
K]U |xOWxDUwB C=QP pm 'xNQJ 5 Qy s=tD= R= Oa@ u; QO xm 'CU= xOW xO=iDU=
s}UkD =@ TBU "OvOW|t lWN xv=NsQo QO TBU w |Qw;`tH wWDUW j} Q] R=
|:tm Q=}at '|ki= K]U pm CL=Ut Q@ s}UkD K]U R= QwmPt |xOW =OH O=wt uRw
pm Q=Okt xm |}xvwtv 'LS OQ=Ov=DU= =@ j@=]t "OW|t x@U=Lt kg=m2 ?UL Q@
0 8 (kg=m2) R= QDtm u=Ov@N} w ?wP |xNQJ 50 s=tD= R= Oa@ u; |oOWxDUwB
xO=iDU= |=yxvwtv O=a@= u}vJty "OQ=O |oOWxDUwB Q@=Q@ QO |rw@k p@=k OQmrta 'OW=@
m2 0 090 K]U CL=Ut |xv}tm � 30 � 30 � 10cm 'LS VwQ QO xOW
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yt "|D=ar=]t swU R=i QO �|m}v=mt |=yCtw=kt� xOW CNU w xR=D uD@ |=yV}=tR; s=Hv= R= pY=L G}=Dv "5 pwOH

Ctw=kt Ctw=kt |Q=Wi Ctw=kt |Q=Wi Ctw=kt |r=oJ ?; ?PH
pm OYQO

KQ] u=wva|WtN |WWm KQ] x@ C@Uv�
(MPa)

(Ton=m3) �
xv=OovU

(MPa) (MPa) ���� Oy=W |Di=} R=@
xRwQ 28 xRwQ 28 xRwQ 28 xRwQ 7 xRwQ 28 xRwQ 7 �xU=t � uW�
7 32 3 90 100 100 40 1 33 3 2 43 3 77 0 NC

6 44 3 31 89 82 35 7 27 2 2 37 4 15 13 5 RCAC � 30
6 27 3 11 85 79 33 9 26 4 2 30 4 42 22 5 RCAC � 50
6 11 2 91 78 77 31 4 25 5 2 33 5 04 24 5 RC&FAC � 30&20
5 91 2 77 77 78 30 9 25 9 2 27 5 28 33 5 RC&FAC � 50&20
6 04 2 74 71 70 28 6 23 4 2 29 5 43 33 5 RC&FAC � 30&40
6 65 2 34 65 60 26 2 20 1 2 21 5 75 44 5 RC&FAC � 50&40

"|D=ar=]t swU R=i QO |oOWxDUwB Q@=Q@ QO s=wO |=yV}=tR; s=Hv= R= pY=L G}=Dv "6 pwOH
�5 =D 0� |oOWxDUwB pt=a pm OYQO

KQ] u=wvaLS VwQ ASTM VwQ |xv=OnvU
pm pt=a pm pt=a |Di=} R=@

xOWxDUwB xOWxDUwB xOWxDUwB xOWxDUwB �xU=t � uW�
(kg=m2) �5 =D 0� (kg=m2) �5 =D 0�

2 27 2 1 46 1 0 NC

3 01 2 2 12 2 13 5 RCAC � 30
2 79 2 3 96 3 22 5 RCAC � 50
3 48 3 3 18 3 24 5 RC&FAC � 30&20
5 46 4 4 85 3 33 5 RC&FAC � 50&20
7 52 5 4 81 3 33 5 RC&FAC � 30&20
9 77 5 5 82 4 44 5 RC&FAC � 50&40

"Oy=W KQ] x@ C@Uv |vD@ |Di=} R=@ |=yKQ] |xRwQ 28 |Q=Wi Ctw=kt "3 pmW

|xv=OovU =@ �xU=t + uW� |a}@] |xv=OovU |v} Ro}=H C@Uv |rm V}=Ri= =@
CU= sRq QmPD u}=� CU= xDi=} Vy=m xRwQ 28 w 7 |Q=Wi |=yCtw=kt '|Di=} R=@
w RC&FAC � 30&20 |=yKQ] |xRwQ 7 Ctw=kt u}@ |Q=O=vat Cw=iD xm
?; ?PH OYQO G}=Dv Ovv=ty "�CU= xOWv xOy=Wt RC&FAC � 50&20
|Q=Wi Ctw=kt Vy=m QO |QDW}@ Q=}U@ Q}F-=D '|Di=} R=@ |xU=t xm OwW|t xOy=Wt
30 |v} Ro}=H |=yC@Uv QO xm |Qw] x@ "OQ=O |Di=} R=@ uW x@ C@Uv xRwQ 28 w 7

C@Uv |]}Lt \}=QW QO u; QDtm s=wO ,q=tDL= xH}Dv QO w uD@ |rm pNrND uOw@ q=@
"CU= |rwtat uD@ x@

C@Uv |Di=} R=@ |=yuD@ |r=oJ xm OW QmPDt O}=@ R}v |r=oJ G}=Dv XwYN QO
xOy=Wt |YNWt s_v '|Di=} R=@ |=yuD@ OwN u}@ QO =t= 'CU= QDtm Oy=W uD@ x@
x@ 'OQ=O =Q |r=oJ u} QDtm RC&FAC � 40&50 KQ] 'u}@ u}= QO "OwW|tv
C@Uv �9 ,=OwOL w RCAC-50 KQ] x@ C@Uv �4 ,=OwOL u; |r=oJ xm |Qw]
C@Uv |Di=} R=@ |=yuD@ |r=oJ uOw@ QDtm |rY= p}qO "CU= QDtm NC KQ] x@
QHvt xm 'CU= |Di=} R=@ |=yxv=OovU QO |v=t}U Cqt pNrND '|rwtat uD@ x@
|Di=} R=@ uD@ |r=oJ Vy=m xH}Dv QO w |Di=} R=@ |=yxv=OovU |r=oJ Vy=m x@
'RC&FAC � 40&50KQ] |r=oJ QO |OYQO 9 Vy=m x@ xHwD =@ "OwW|t
xOW u} Ro}=H |Di=} R=@ |xv=OovU =@ u; |a}@] |=yxv=OovU R= �44 5 ,=awtHt xm
"CU= xOW xOy=Wt sHL V}=Ri= QD}r 41 ,=OwOL 'uD@ uD l} O}rwD u}L QO 'CU=

|Q=Wi Ctw=kt V}=tR; G}=Dv "2"3
5 pwOH w 3 pmW QO xRwQ 28 w 7 uU QO |Q=WiCtw=ktV}=tR; R= pY=L G}=Dv
|Di=} R=@ uD@ |=yKQ] |xRwQ 28 w 7 |=yCtw=kt '5 pwOH QO "CU= xOW x�=Q=
u; j@=]t xm 'CU= xOW x�=Q= �NC� Oy=W uD@ |xRwQ 28 w 7 Ctw=kt x@ C@Uv
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QO V}=Ri= Q=Okt =@ ?U=vDt |vD@ |Di=} R=@ |=yKQ] |Q=Wi Ctw=kt "4 pmW
"|vD@ |Di=} R=@ |xU=t

|Di=} R=@ |xv=OovU =@ |a}@] |xv=OovU |v} Ro}=H C@Uv u}@ \=@DQ= "5 pmW
"xRwQ 28 w 7 |Q=Wi Ctw=kt w

"Oy=W KQ] x@ C@Uv |vD@ |Di=} R=@ |=yKQ] |xRwQ 28 |WWm Ctw=kt "6 pmW

|=yKQ] |xU}=kt =@ 'Qo}O |wU R= "OQm wHDUH O}OH |v=t}U Cqt w �xU=t +

|=Q=O �6 u=R}t x@ 'RCAC-30 KQ] xm OQm u=}@ O}=@ RCAC-50 w RCAC-30
V}=Ri= =@ xm =vat u}O@ &CU= RCAC-50 KQ] x@ C@Uv |QDW}@ |WWm Ctw=kt
p@=k Ci= 'OYQO 50 x@ 30 R= |vD@ |Di=} R=@ uW =@ |a}@] uW |v} Ro}=H C@Uv
OyO|t u=Wv |Q=t; p}rLD u}vJty "OwW|tv O=H}= |WWm Ctw=kt QO |}x_Lqt
w RC&FAC � 30&40 |=yKQ] |WWm Ctw=kt u}@ |Q=O=vat Cw=iD xm

'�RCAC-50 w RCAC-30 |=yKQ]� |Di=} R=@ uW =@ |a}@] uW OYQO 50 w
Vy=m Oy=W KQ] x@ C@Uv OYQO 15 w 11 ?}DQD x@ xRwQ 28 |Q=Wi Ctw=kt
x@ C@Uv xOW QmP Vy=m 'RC&FAC � 30&40 KQ] QO =t= "CU= xDW=O
KQ] QO u}vJty "CU= xOw@ �29 'NC KQ] x@ C@Uv w �21 'RCAC-30 KQ]
'RCAC-50 KQ] x@ C@Uv xRwQ 28 |Q=Wi Ctw=kt 'RC&FAC�50&40
|v} Ro}=H 'Qo}O CQ=@a x@ "CU= xDW=O Vy=m �35 'NC KQ] x@ C@Uv w �23
Vy=m �29�21�8� �8 ,=awtHt '|vD@ |Di=} R=@ |xU=t =@ |a}@] |xU=t R= �40
,=awtHt w |vD@ |Di=} R=@ uW �30 =@ xOW xDN=U uD@ QO xRwQ 28 |Q=Wi Ctw=kt
xOW xDN=U uD@ QO xRwQ 28 |Q=Wi Ctw=kt QO Vy=m R}v �35�23�12� �12
|ivt QF= 'OwW|t xOy=Wt xm Qw] u=ty "CU= xOQm O=H}= |Di=} R=@ uW �50 =@
OYQO Vy=m =@ |Di=} R=@ uD@ QO |a}@] |xU=t |=H x@ |Di=} R=@ |xU=t |v} Ro}=H
QO xm CU= |r=L QO u}= "CU= xOW QDtm |Di=} R=@ uW =@ |a}@] uW |v} Ro}=H
|Q=O=vat Cw=iD '|vD@ |Di=} R=@ |xU=t =@ |a}@] |xU=t �20 |v} Ro}=H C@Uv
RC&FAC � 30&20 |=yKQ] |xRwQ 28 w 7 |Q=Wi |=yCtw=kt u}@
u=}@ u=wD|t 'Qo}O CQ=@a x@ "CU= xOWv xOy=Wt RC&FAC � 50&20 w
=@ '|vD@ |Di=} R=@ |xU=t =@ |a}@] |xU=t �20 |v} Ro}=H C@Uv =D xm OQm
QO |Q=O=vat C=Q}}eD '�50 =D |Di=} R=@ uW =@ |a}@] uW |v} Ro}=H C@Uv V}=Ri=
KQ] QO xm OyO|t MQ |r=L QO xr�Ut u}= "CU= xOWv xOy=Wt |Q=Wi Ctw=kt
,=awtHt 'RC&FAC � 30&20 KQ] x@ C@Uv RC&FAC � 50&20
XwYN QO "CU= xOW hQYt |QDW}@ �xU=t + uW� |Di=} R=@ |xv=OovU �9
w 20 |v} Ro}=H C@Uv QO xm OQm u=wva u=wD|t R}v |Qw;pta u=tR COt Q}F-=D
uU R= Ctw=kt ?Um Q=Okt '|vD@ |Di=} R=@ |xU=t =@ |a}@] |xU=t OYQO 40
|=yKQ]� |vD@ |Di=} R=@ |xU=t Ok=i |Di=} R=@ |=yKQ] x@ C@Uv xRwQ 28 =D 7
7 |Q=Wi Ctw=kt G}=Dv '4 pmW QO "CU= QDtm �RCAC-50 w RCAC-30
|xU=t Q=Okt =@ ?U=vDt |vD@ |Di=} R=@ uW OYQO 50 w 30 =@ |=yKQ] 28 w
w 7 |Q=Wi Ctw=kt Vy=m OvwQ R}v 5 pmW QO "OwW|t xOy=Wt |vD@ |Di=} R=@
u=Wv �xU=t + uW� |Di=} R=@ |xv=OovU OYQO V}=Ri= Q=Okt =@ ?U=vDt xRwQ 28
|x]@=Q Qo}Om} =@ 'QwmPt QDt=Q=B wO 'OwW|t xOy=Wt xm xvwo u=ty "CU= xOW xO=O

"OvQ=O |]N

|WWm Ctw=kt V}=tR; G}=Dv "3"3
"CU= xOW x�=Q= 5 pwOH w 6 pmW QO xRwQ 28 |WWm Ctw=kt R= pY=L G}=Dv
+ uW� |a}@] |xv=OovU |v} Ro}=H C@Uv V}=Ri= =@ 'CiQ|t Q=_Dv= xm xvwou=ty
xm |Qw] x@ "CU= xDi=} Vy=m |WWm Ctw=kt '|vD@ |Di=} R=@ |xv=OovU =@ �xU=t
Ctw=kt '|vD@|Di=} R=@ uW =@|a}@] uW OYQO 50 w 30|v} Ro}=H |=yC@Uv QO
O}k O}=@ =t= "CU= xDi=} Vy=m �NC� Oy=W KQ] x@ C@Uv OYQO 20 w 15 |WWm
QDW}@ =Q |WWm Ctw=kt '|vD@ |Di=} R=@ uW x@ C@Uv |vD@ |Di=} R=@ |xU=t xm OQm
|WWm Ctw=kt 'RC&FAC � 50&40 KQ] QO xm |Qw]x@ "OyO|t Vy=m
KQ] x@C@Uv �25 ,=OwOL wRC&FAC�50&20 KQ] x@C@Uv �16 ,=OwOL
'Qo}O CQ=@a x@ "CU= xDW=O Vy=m NC KQ] x@ C@Uv �40 R}v w RCAC-50
pm R= �22 ,=awtHt xm � |vD@ |Di=} R=@ |xU=t =@ |a}@] |xU=t R= �40 |v} Ro}=H
Ctw=kt Vy=m x@ QHvt �40�20�20� �20 u=R}t x@ '�OwW|t pt=W =Q xv=OovU
OvwQ u}= |rY=Cra "CU= xOW NC KQ] x@C@Uv RCAC- 50 KQ] QO |WWm
uW� |Di=} R=@ |=yxv=OovU u}@ h}a[ |=yp=YD= |Q=QkQ@ QO u=wD|t =Q |Wy=m
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"OQ=Ov=DU= QO |oOWxDUwB Q@=Q@ QO s=wO G}=Dv "8 pmW

|]}LtCU} R |=yCQwQ[ 'x}rw= Kr=Yt x@ |UQDUO '|R=UwQ |L=Q] |Q@ Q=@
|Di=} R=@ |xv=OovU =@ |a}@] |xv=OovU |v} Ro}=H C@Uv u}vJty w |O=YDk= �
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=t= "OOvw}B|t ẁkw x@ u=Ov@N} w ?wP |=yxNQJ p=ta= R= pkDUt xOW xQ=W=
Q@ u=Ov@N} w ?wP |xDUw}B |=yxNQJ xm |v=tR QO \ki O}=Qrm s}OU ltv pwrLt
xm |t=ovy [43]"OwW|t K]U |=y|@=QN O}OWD x@ QHvt 'OwW p=ta= xvwtv |wQ
|QDW}@ |@} QND CQOk O}=Qrm s}OU ltv pwrLt 'OQ=O Q=Qk u=Ov@N} |xQwO QO xvwtv
Cio u=wD|t C=aq]= u}= x@ xHwD =@ [44]"OQ=O O}=Qrm s}Urm ltv pwrLt x@ C@Uv
pwrLt �3 w O}=Qrm s}Urm ltv pwrLt �4 OQmrta u}@ ,=DOa=k |Q=O=vat Cw=iD xm

"OQ=Ov OwHw O}=Qrm s}OU ltv
xm 'Ovm|t xQ=W= V}=tR; Qy |=yxvwtv O=a@= x@ QwmPt OQ=Ov=DU= 2 QO swO Cw=iD

28



4/
2|

xQ=t
W'

35
�2

|xQ
wO'

�13
98

u=DU
tR�

h}
QW

u=Qt
a|

UOv
yt xOWv xO=iDU= uD@ QO =R=wy |=y|vOwRi= R= xm |t=O=t |Q}oxH}Dv u}= xD@r= "OvwW|t

|Di=} R=@ |=yuD@ QO OUQ|t Q_v x@ CQwY Qy QO "CU}v uyP R= QwO u=OvJ 'OW=@
?wP |=yxNQJ QO |@=QN |=Q@ |QDW}@ O=OaDU= 'uD@ |v} Ro}=H C@Uv V}=Ri= =@
|QDW}@ C}ty= '|}=}t}W |=y|vOwRi= OQ@ Q=m =Hu}= QO w OwW|t =O}B u=Ov@N} w
'11 pmW QO "OUQ|t Q_v x@ |QwQ[ Qo}O |WywSB QO ẁ[wt u}= |UQQ@ "OQ=O
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