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lQD VQDUo w ẁkw p=tDL= 'OQ=O OwHw Q}UOQU j]=vt QO |Dr=iU; |=y\wrNt
OvyO|t u=Wv =y|UQQ@ "CU= Cr=iU; |xOvvmW Q=DiQ p}rO x@ u}}=B |=y=tO QO

|=yxOv}q; uOQw; u}}=B u; `@D x@ w Cr=iU; O}rwD |=Q@ R=}vOQwt |SQv= |R=Uxv}tm
u=Q=mQOv=CUO|wQV}Bp�=Ut R=|m} xQ=wty 'u;VNB wO}rwD u=tR QO xOWOa=YDt
syt C=a=O@= R= |m} "CU= xOw@ |R=Uy=Q |xRwL QO u=QoWywSB w |}=QH= VN@
|=y|SwrwvmD QO "CU= 1�WMA� sQoxt}v Cr=iU; |SwrwvmD 'QwmPt |xv}tR QO
Ov}=Qi Ow@y@ =} w |vOwRi= R= xO=iDU= =@ sQoxt}v Cr=iU; |=y\wrNt |x}yD x@ \w@ Qt

pw�Ut xOvU} wv �
"1396 5 30 VQ}PB '1396 5 7 x}LqY= '1396 1 26 Ci=} QO %M} Q=D

DOI:10.24200/J30.2018.2139.2107



"""s
Qoxt

}vC
r=iU

;C
UmW

|o
tQkJ

|@=}
RQ=CUmW |SQv= QO xOvy=m QF= =yR=U hm w l}v=oQ= O=wt xm |r=L QO 'OvwW sQoxt}v

=@ [12]'2016 p=U QO |WywSB QO u}vJty "OvQ=O sQoxt}v |Dr=iU; |=y\wrNt
s=Hv= TBU w =DQwi |Qt}rB h=}r= w C}@ wU=U |w=L sQo Cr=iU; |=yxvwtv |x}yD
h=}r= xm OW Q=y_= SCB |=yxvwtv |wQ I Owt QO CUmW |otQkJ V}=tR;
Ov}=Qi QO "OwW|t sQo Cr=iU; |=y\wrNt Ctw=kt Ow@y@ x@ QHvt xO=iDU=OQwt
=@ R}v sQoxt}v Cr=iU; CUmW C=}YwYN |@=} RQ= |=Q@ O}OH |SwrwODt |xaUwD
QHvt sQDw= R= xO=iDU= xm OW |Q}oxH}Dv [13]'�2015� 9VmwQ V}=tR; R= xO=iDU=
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R}v [15]'�2017� |Qo}O VywSB QO u}vJty "CU= sQoxt}v |Dr=iU; |=y\wrNt
OQmrta w sm =QD QO |DU} R |x}=B =@ |}=}t}W |=y|vOwRi= Q}F-=D |UQQ@ Qw_vt x@
xO=iDU= 11|WWm Q=@CLD pmW|mU}O sm =QDt |xvwtvV}=tR; R= 'sQoxt}vCr=iU;
u=Wv xOt; CUOx@ G}=Dv w OW |Q}oxR=Ov= |Dr=iU; |=y\wrNt CUmW |SQv= w
QO �|ivt =} C@Ft� Q=O|vat QF= '|DU} R |x}=B =@ |vOwRi= O=wt R= xO=iDU= xm O=O

"OQ=Ov u}}=B |=tO QO sQoxt}v Cr=iU; OQmrta
|y=oW}=tR; OQmrta|@=} RQ=XwYNQO xmOyO|tu=Wvu}W}BC=ar=]t|UQQ@
=} |a}@] h=}r= |w=L sQoxt}v Cr=iU; XwYN x@ sQoxt}v |Dr=iU; |=y\wrNt
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1. warm-mix asphalt
2. hot-mix asphalt
3. fracture toughness
4. Evotherm
5. solid-form para�n wax
6. semi-circular bend
7. Rheofalt
8. Advera
9. overlay test
10. bio-based/chemical additives
11. disk compact tension (DCT)
12. Gyratory compactor
13. Lignin
14. Pentosan
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