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xDio lWN K]U =@ `=@W= uRw 'Q=Okt u}= x@ "Ov=xOW uRw w lWN =yv; K]U

"�MWet = sQo B� OwW|t
w x@U=Lt sQo ?UL Q@ ?; QO Qwx]we Kr=Yt uRw '�2 pmW� swO s=o QO
Kr=Yt |Oa@ |xrLQt QO "�MWet�MWater = sQo C� CU= xOW CW=OO=}
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"""|
Di=}

R=@|
=yxv

=On
vU?

;?
PH

u=R}
tw

xS}w
|r=o

J

"Qr}i |Ov@xv=O "4 pmW
=D RA0 |=yKQ] |xv=OCWQO Kr=Yt ?; ?PH u=R}t w xS}w |r=oJ "4 pwOH

"RA50
V}=tR; G}=Dv R=Ht |xv}W}@ |xQ=tW KQ]?; ?PH G1 ?; ?PH

G1 xvwtv�OYQO� (g/cm3) �OYQO�
4 02 2 418

2 8 {

1
RA02

4 13 2 417 1
RA102

4 27 2 411 1
RA302

4 42 2 402 1
RA502

=D RA0 |=yKQ] |xv=OR} Q Kr=Yt ?; ?PH u=R}t w xS}w |r=oJ "5 pwOH
"RA50

V}=tR; G}=Dv R=Ht |xv}W}@ |xQ=tW KQ]?; ?PH G2 ?; ?PH
G2 xvwtv�OYQO� (g/cm3) �OYQO�

5 1 2 378

2 8 {

1
RA02

5 27 2 352 1
RA102

5 30 2 32 1
RA302

5 85 2 30 1
RA502

xv=OR} Q Kr=Yt ?; ?PH w xS} w |r=oJ "4"3
|=yKQ] |xv=OR} Q Kr=Yt ?; ?PH w �G2� xS} w |r=oJ u}}aD |=yV}=tR; G}=Dv
xOW xO=O u=Wv 5 pwOH QO 5 w 4 |=ypwtQi j@=]t =yxv=OnvU \qDN=
|=yptar=QwDUO j@] xv=OR} Q Kr=Yt R=Ht ?; ?PH u=R}t |xv}W}@ "CU=

"CU= �2 8 Q@=Q@ ASSHTO-T84 w ASTM-C128
|v=t}U lwr@ w |vD@ |=yxr=Nv OwHw Cra x@ 'Ow@ |v}@V}B p@=k xm xvwou=ty

"RA50 =D RA0 |=yKQ] xv=OnvU \wrNt |Ov@xv=O "3 pwOH
lr= R= xOWOQ |vRw OYQO

lr= |xR=Ov=pwtQi OL OL |Q=O=wQ OwOL
|y=oQ=m q=@ u}}=B xt=vu}�;
100 100 100 �8 100 QDt|r}t 25
95 100 90 �8 100� 90 QDt|r}t 19
66 73 59 �7 80� 56 QDt|r}t 9 5
45 52 38 �7 65� 35 4 |xQ=tW lr=
32 38 26 �6 49� 23 8 |xQ=tW lr=
10 15 5 �5 19� 5 50 |xQ=tW lr=
5 8 2 �3 8� 2 200 |xQ=tW lr=

"RA50 =D RA0 |=yKQ] |xv=OnvU \wrNt |Ov@xv=O "3 pmW

=yxv=OnvU \wrNt |Ov@xv=O "1"3
|=yKQ] |xv=OnvU \wrNt |Ov@xv=OCyH xDiQQ=mx@ |y=oQ=m pwtQi '3 pwOH QO

"CU= xOW x�=Q= xt=vu}�; OwOL Q@ R=Ht |=y|Q=O=wQ p=ta= =@ xv=oQ=yJ
Q=Owtv QO =yxv=OnvU \wrNt |Ov@xv=O CyH xOWp=ta= |y=oQ=m pwtQi
w |mWt nvQ Q)B \w]N =@ q=@ w u}}=B OwOL w u}J\N =@ 3 pmW |tD} Q=orxt}v
QwmPt pmW QO xm xvwou=ty "Ov=xOW XNWt nvQ RtQk \N =@ |r=oJ |xv}W}@
,=@} QkD w xDW=O Ck@=]t xt=vu}�; \}=QW =@ |y=oQ=m pwtQi |Ov@xv=O 'OwW|t xOy=Wt

"CU= xDiQo Q=Qk q=@ w u}}=B OwOL \Uw OL QO

Qr}i |Ov@xv=O "2"3
=Q xt=vu}�; \}=QW 'xv=OR} Q w xv=OCWQO Kr=Yt Ovv=t Qr}i |Ov@xv=O |y=oQ=m pwtQi

"�4 pmW� OQ=O p}=tD |Ov@xv=O OwOL u}}=B OL CtU x@ w xOQm <=[Q=

xv=OCWQO Kr=Yt ?; ?PH w xS} w |r=oJ "3"3
xv=OCWQOKr=Yt ?; ?PH w �G1� xS} w|r=oJ u}}aD |=yV}=tR; R= pY=LG}=Dv
OYQO V}=Ri= =@ xm OyO|t u=Wv 3 w 2 |=ypwtQi j@=]t xv=o 4 \qDN= |=yKQ]
?PH x@ p}t w Vy=m =yxv=OnvU |xS} w |r=oJ u=R}t '|Di=} R=@ |=yxv=OnvU
|ovU Kr=Yt ?; ?PH u=R}t |xv}W}@ "�4 pwOH� CU= xDi=} V}=Ri= =yv; ?;
ASSHTO-T85 w ASTM-C127 |=yptar=QwDUO j@] 'R=Ht |xv=OCWQO

"CU= xOw@ �2 8 Q@=Q@
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|xQ
wO'

�13
95

u=DU
tR�

h}
QW

u=Qt
a|

UOv
yt xOW x}yD u=ovm 2 TQ=B |xk]vt|ovUKr=Yt R=|v=t}U lwr@ w uD@ |x}yD |x}rw=

|=yxv=OnvU x@ xO}@UJ Cqt RH|r}rO \qDN= |=yKQ]C}i}mVy=m =Pr 'CU=
|xk]vt |xvq=U |oOvQ=@ u=R}t xm |}=Hv; R= "OW=@ xDW=O Ov=wD|tv |Di=} R=@ |vD@
Ov}=Qi ẁkw sOa Cra x@ u}vJty w CU= p=U QO RwQ 6 ,=OwOL w u}}=B 'xar=]t OQwt
Kr=Yt u}= VQ}PB sOa QO u=OvJ q=@ ?; ?PH u=R}t 'p=U |] QO M} w ?wP
"OQ=Ov Vkv x=Q |R=UwQ |=yx}q QO xO=iDU= OQwt |=yxv=OnvU R= |WN@ u=wvax@
|=yx}q Ctw=kt Ow@tm '=yKQ]|xv=OnvU |xS} w |r=oJ Vy=m 'Qo}O hQ] R= =t=
|=Q@ ?U=vt Q=my=Q P=ND= =Pr "CW=O Oy=wN |B QO =Q xOQ=w |=yQ=@ Q@=Q@ QO |R=UwQ

"CU= |QwQ[ xS} w |r=oJ Vy=m u=Q@H

QmWD w Q}OkD
x=oW}=tR; pt=wa w TQ=B u=y=QO=@;CmQWCr=iU; O}rwD x=oQ=mCUQB QU |Q=mty R=
|xk]vt QO QkDUt TQ=B C}i}m O=@; CmQW Kr=Yt Ctw=kt w l =N l}v=mt |vi

"OwW|t QmWD xv=t}tY Q[=L |xar=]t s=Hv= |=Q@ u=ovm 2 TQ=B

xDi=} V}=Ri= xv=OR} Q w xv=OCWQO |ovU Kr=Yt ?; ?PH u=R}t =yKQ] ?}mQD QO
QWk |=Q@ QDW}@ ?; ?PH OYQO =@ |ovU Kr=Yt R= xO=iDU= 'p=L u}= =@ "CU=

[13]"CU= R=Ht =QH= pLt |m}i=QD w |]}Lt \}=QW x@ xHwD =@ QDU;

|Q}oxH}Dv "4
2 TQ=B |xk]vt |Di=} R=@ |vD@ |=yxv=OnvU ?; ?PH u=R}t w xS} w |r=oJ
QO |R=UwQ |=yx}q |=yxv=OnvU R= |WN@ u=wvax@ =yv; R= xO=iDU= u=mt= w u=ovm

"CU= xDiQo Q=Qk |@=} RQ= OQwt Q[=L |xar=]t
ly; nvU TvH R= xk]vt |ovU Kr=Yt 'CWPo u; KQW xm xvwou=ty
xwqax@ "OQ=O q=@ ?; ?PH x@ p}t w u}}=B |xS} w |r=oJ xm 'CU= xOw@ |D}twrwO
|=yxv=OnvU ?}mQD xm CU= xO=O u=Wv xv=oQ=yJ \qDN= |=yKQ] V}=tR; G}=Dv
'|Di=} R=@ |vD@ |=yxv=OnvU =@ |D}twrwOly;nvU Kr=Yt u}= R= pY=L |a}@]
xm OwW|t Ea=@ =yV}=tR; s=Hv= OvwQ QO |Di=} R=@ |=yxv=OnvU OYQO V}=Ri= =@
|=yxv=OnvU xmv}= p}rO x@ "O@=} V}=Ri= ?; ?PH x@ p}t w Vy=m xS} w |r=oJ

=yCWwv=B
1. recycled concrete aggregate
2. binder
3. recycled aggregates
4. speci�c gravity
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