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x@ =yV}=tR; u}= QO xOW xO=iDU= |=yl}DUq w 'OW xO=iDU= ?QW

%CU= xDiQo Q=Qk xO=iDU= OQwt CQwY wO
uW =@ *|v} Ro}=H |=Q@ �l}DUq xOQN� xOW OQN l}DUq �
QOl}DUqnQR@ |=yxmD 'uWu}= |x}yD |=Q@ "|rwtatuD@ QO|iQYt
�l}DUqxOQN�l}DUqlJwm |=yxmD x@|J}k |xr}Uwx@ x=oW}=tR;
x}@W ,=@} QkD u; |Ov@xv=O xm |Qw]x@ 'OvOW p}O@D Q_v OQwt O=a@= QO
l}DUq xOQN |=yxv=O |xR=Ov= `} RwD 3 pmW QO "OwW uW |Ov@xv=O

"CU= xOW xO=O u=Wv R}v xO=iDU= OQwt

53 ! sryJ |xQ=tW � h} QW

www.SID.ir



Arc
hi

ve
 o

f S
ID

"""Ctw=kt QO l}DUq =@ xv=OovU w u=t}U |v} Ro}=H Q}F-=D

|}xvwtv BS 1881 % part 122% 1993 T=U=Q@ ?; ?PH Q=Okt
QO QiUtD= Q=Wi QO xk}kO 30 COtx@ �xRwQ 28� xOWCNU uD@ R=
w T}N Cr=L QO sQH hqDN= |Q}oxR=Ov= =@ TBU "OW Qwx]we ?;

"OW |Q}oxR=Ov= ?; ?PH Q=Okt 'lWN

=yV}=tR; G}=Dv p}rLD "5
xt=O= QO =yv; p}rLD w x} RHD w x=oW}=tR; QO Q}O=kt |Q}oxR=Ov= G}=Dv

"CU= xOW K} QWD
|Q=Wi Ctw=kt V}=tR; "1"5

Ctw=kt w 4 pmW Q=Owtv QO xRwQ 7 |Q=Wi Ctw=kt R= pY=L G}=Dv
xOy=Wt xm Qw]u=ty "CU= xOW x�=Q= 5 pmW QO xRwQ 28 |Q=Wi
xOQN w l}DUq QOwB |=Q=O xRwQ 7 |=yxvwtv |Q=Wi Ctw=kt OwW|t

"CU= Oy=W |xvwtv R= V}@ '7 5 w 5 |=yOYQO QO 'l}DUq
�4 pmW� xRwQ 7 |=yxvwtv QO |Q=Wi Ctw=kt Q}}eD OvwQ |UQQ@

%xm OyO|t u=Wv
uW |=H x@ OYQO 7 5 =Dl}DUq uOwRi= =@ swO w pw= |=yxwQo QO �
Ctw=kt V}=Ri= "O@=}|t V}=Ri= =yxvwtv |Q=Wi Ctw=kt 'u=t}U w
swO xwQo R= QDW}@ ?D=Qtx@ �uW =@ |v} Ro}=H� pw= xwQo QO |Q=Wi
OYQO5 |v} Ro}=H QO xm |Qw]x@ 'CU= �u=t}U =@ |v} Ro}=H�
18 w 49 ?}DQD x@ swO w pw= |=yxwQo |Q=Wi Ctw=kt '|vRw

"CU= xDW=O V}=Ri= Oy=W |xvwtv x@ C@Uv OYQO

"swO w pw= |=yxwQo |=Q@ xRwQ 7 |Q=Wi Ctw=kt G}=Dv "4 pmW

"swO w pw= |=yxwQo |=Q@ xRwQ 28 |Q=Wi Ctw=kt G}=Dv "5 pmW

'?amt QDt|Dv=U Q@ sQo 2 55 =@ Q@=Q@ ?}DQDx@ ASTM C 128�88
�xU=t� R} Q |ovU Kr=Yt OQwt QO Q}O=kt u}= "CU= �OYQO� 2 04 w
�?amt QDt|Dv=U Q@ sQo � 2 37 =@ Q@=Q@ASTM C127-88 T=U=Q@
x@U=Lt =yl}DUqxOQN |=Q@ Q}O=kt u}= "Ot; CUO x@ OYQO 2 46 w
|ovU Kr=Yt CU= sRq Q@Dat |=yOQ=Ov=DU= T=U=Q@ =Q} R CU= xOWv
?Hwt Qt= u}= xm OvQ}o Q=Qk O=Qo|Dv=U xHQO 100 OwOL |=tO =@ Qi QO
l}DUq u}vJty "OW u; uOW ?wP w l}DUq C=YNWt Q}}eD
xHwD =@ R}v w &OQ=Ov =Q ?; ?PH C}r@=k |R} Qo ?; C}y=t p}rOx@
u}= u}}aD OUQ|t Q_v x@ 'uD@ QO u; |v} Ro}=H sm Q=}U@ Q=Okt x@

"OW=@ xDW=Ov |DQwQ[ xO}J}B |=yVwQ =@ C=YNWt

=yxvwtv C=YNWt "2"4
|x}yD w xOW QmP C=YNWt =@ R=}v OQwt Kr=Yt |R=UxO=t; R= TB
QO |y=oW}=tR; |=yxvwtv '�BS� |U}rov= VwQ x@ uD@ \qDN= KQ]
'OYQO 0 5 u=t}U x@ ?; C@Uv xwQo wO Qy QO "OW xDN=U xwQo wO

"CU= C@=F =yxvwtv |xty QO xU=t Q=Okt w
OYQO xU QO l}DUqxOQN xwQo u}= QO %uW =@ |v} Ro}=H &pw= xwQo
CQwYx@ =yxvwtv u}= QO "OW uW u} Ro}=H OYQO 10 w 7 5 '5 |vRw
Q=YDN= u}ty =@ w xDiQo CQwY (RAx) |ki=wD |v}Wv=H OYQO x

"CU= C@=F xwQo u}= QO u=t}U Q=Okt u}=Q@=v@ "OvOW xO}t=v
OYQO xU QOl}DUq QOwB 'xwQo u}= QO %u=t}U =@ |v} Ro}=H &swO xwQo
x CQwYx@ =yxvwtv u}= "OW u=t}U u} Ro}=H 10 w 7 5 '5 |vRw
Q=Okt u}=Q@=v@ w 'CU= xDiQo CQwY (RCx) u=t}U |v}Wv=H OYQO

"CU= C@=F xwQo u}= QO uW
|rQDvm |xvwtv CQwYx@ j}kLD u}= QO �pQDvm � Oy=W |xvwtv
\qDN= KQ] w |y=oW}=tR; |=yxvwtv |Q=Pot=v "CU= xOW |iQat

"CU= xOt; 1 pwOH QO =yv;
Ca=U 24 COt |=Q@ =y?r=k |wQ '=y?r=k QO uD@ uDN} Q R=TB
|vD@ |=yxvwtv TBU "OW xOv=WwB |vwr}=v VmwQ w ?w]Qt |vwo =@
\}Lt QO� OQ=Ov=DU= \}=QW j@] RwQ 28 COt w OW GQ=N ?r=k R=

"OW |Q=Oxov �?w]Qt ,qt=m
|QDt|Dv=U15�15|@amt|=yxvwtv '|Q=WiCtw=kt s=Hv=|=Q@
1993 OQ=Ov=DU= j@] '?w]Qt \}Lt QO |Qw;pta R= TB w xDN=U
Ctw=kt|=yV}=tR; "OvDiQo Q=QkV}=tR; OQwtBS1881%part116%
%1993 OQ=Ov=DU= j@] R}v '15�30cm|QOvr}U|=yxvwtv =@|WWm

"OW s=Hv= BS 1881 %part 117
Pwiv T=U=Q@� u=tr; DIN 1048 OQ=Ov=DU= j@] |Q}PBPwiv u=R}t
|Q}oxR=Ov= =@ �Ca=U 96 COt x@ uD@ hQ] l} |wQ Q=Wi CLD ?;
u}}aD |=Q@ "OW u}}aD =yv; CUmW R= Oa@ =yxvwtv QO ?; Pwiv jta

sryJ |xQ=tW � h} QW ! 54

www.SID.ir



Arc
hi

ve
 o

f S
ID

u=}v=kyO R}ovJ w |}=Q=Ot|DH=L xr==]a '|tQN |[DQt

"xOW xDN=U |=yxvwtv C=YNWt "1 pwOH

C=L}[wD uW xU=t
(kg=m3)|iQYt Kr=Yt uRw

xvwtv s=vl}DUq u=t}UQOwB xOQN
Oy=W 927 858 0 0 0 0 380 (CS)|rQDvmxvwtv

uW =@ l}DUq xOQN |vRw OYQO 5 |v} Ro}=H 884 858 0 0 46 4 380 RA5
uW =@ l}DUq xOQN |vRw OYQO 7 5 |v} Ro}=H 861 858 0 0 69 5 380 RA7 5
uW =@ l}DUq xOQN |vRw OYQO 10 |v} Ro}=H 839 858 0 0 93 380 RA10
u=t}U =@ l}DUq QOwB |vRw OYQO 5 |v} Ro}=H 927 858 19 0 0 0 361 RC5

u=t}U =@ l}DUq QOwB |vRw OYQO 7 5 |v} Ro}=H 927 858 28 5 0 0 352 RC7 5
u=t}U =@ l}DUq QOwB |vRw OYQO 10 |v} Ro}=H 927 858 38 0 0 0 342 RC10

l}DUq QOwB� |y=oW}=tR; w |D=@U=Lt |Q=Wi Ctw=kt V}=tv "7 pmW
"�u=t}U u} Ro}=H

x@U=Lt |Q=WiCtw=kt =@ xU}=kt QO =Q|y=oW}=tR; |=yxvwtv |Q=Wi
�uW =@ |v} Ro}=H� pw= Cr=L QO "OyO|t u=Wv 1 |x]@=Q R= xOW
?} Q[ uDiQo Q_v QO uwO@ |D=@U=Lt Q}O=kt x@ C@Uv |ak=w Q}O=kt
jwi |x]@=Q xm|DQwY QO wCU= QDsm OYQO 20 =D 10 OwOL u=v}t]=
CU= sRq 'OwW xQ@}r=m u=v}t]= CyH QO V}=tR; u}ty G}=Dv T=U=Q@
"O@=} Vy=m �l}DUq V}=Ri= =@ ?U=vDt� OYQO 40 =D 30 OwOL =D
Q[=L j}kLD QO xOW s=Hv= C=W}=tR; T=U=Q@ CQwY u}= QO
l}DUq xOQN |w=L |=yxvwtv |Q=Wi Ctw=kt |x]@=Q u=wD|t
?U=vt ?} QkD =@ =Q �u=t}U =} uW |vRw OYQO xO =D |v} Ro}=H�

"OQw; CUO x@ 2 |O=yvW}B |x]@=Q R=
fc(28) = fc(7) + 1 1

q
fc(7) (2)

|xU}=kt w 'xOWs=Hv= |=yV}=tR; R=pY=L Q}O=kt 8pmW Q=Owtv
?} QkD =@ 'OwW|t xOy=Wt xm Qw]u=ty "OyO|t u=Wv 2|x]@=Q =@ =Q =yv;
uW |v} Ro}=H |vRw OYQO OQwtQO xOW O=yvW}B x]@=Q ?U=vt ,=D@Uv
Ck@=]t u=v}t]= CyH QO |y=oW}=tR; G}=Dv =@ 'u=t}U |v} Ro}=H =}
uwv=k u=wvax@ xH}Dv u}= s}taD |=Q@ xm CU= QmP x@ sRq xD@r= "OQ=O
QF-wt pt=wa Q}=U uDiQo Q_v QO =@ |DU}=@ |OQ@ Q=m |x]@=Q =} '|rm
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