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Polymer application for the improvement and modification of the bitumen used in roads surfaces has expanded
in recent decades. The roads engineers and constructors, therefore, have used the modified bitumen in asphalts
helping in this way to increase roads and pavements service life and improving the durability of the roads and
asphalts. The bitumen used in asphalt mixture constitutes only a low percentage of the weight of this mixture
(between 4% and 6%), but even this small amount has a significant effect on asphalt performance. The poly-
mers that are mostly used in promoting the bitumen specifications are polymer modifiers including: styrene-
butadiene-styrene (SBS), as well as similar polymers such as styrene-butadiene-rubber (SBR), ethylene-vinyl-
acetate (EVA) and polyethylene (PE). Polymers as the most important family of bitumen modifiers are added
to bitumen to improve bitumen performance and to increase its effectiveness. Among the existing polymers,
SBS is considered as the best bitumen modifier. In this research, SBS as one of the elastomer-thermoplast mod-
ifiers was added in different weights (2%-5%) to bitumen 60/70 in Isfahan Refinery and its effect on asphalt
properties were investigated. Adding this polymer to bitumen improves the Marshall stability of sample asphalt,
flow, module of rupture and asphalt content voids. However, it has a minor effect on asphalt special weight.
Adding SBS would also lead to asphalt fatigue life.
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›~ôë 4 -|ì»©¿†– ¬…ðú|‹ñ~ÿ ìõ°¬ …¶}×†¬û ¬° {ùýú ðíõðú|ø†ÿ „¶×†è}þ.

ô²ó ìõ°¬ ðý†² ‹±…ÿ

ðíõðú 0021 â±ìþ

ìý†ðãýò

¬°¾~ ì†ð~û

ìý†ðãýò

¬°¾~ ÎŒõ°ÿ
¬°¾~ ÎŒõ°ÿ …ð~…²û ¶õ°…« …èà

0

06

234

291

063

48

27

0

5

63

61

03

7

6

001

59

95

34

31

6

-

001

001-09

47-44

85-82

12-5

01-2

-

mm91 )hcni|4/3(

mm5/21 )hcni|2/1(

mm57/4   )ºí†°û 4(

mm63/2 )ºí†°û 8(

mm3/0 )ºí†°û 05(

mm570/0)ºí†°û 002(

ÎŒõ°ÿ …² …èà ºí†°û 002

›~ôë 3 -|ì»©¿†– ì¿†è¦ ¶ñãþ.

ìÛ~…°

¤~ô¬

…¶}†ð~…°¬

‹±…ÿ °ôüú

„¶×†è}þ

ºí†°û …¶}†ð~…°¬ ì»©¿ú

32

2/36

69/0

|85/2

004 

03<

05>|

5/2<|

-

-

131C MTSA

9142D MTSA

721C MTSA

721C MTSA

296D MTSA

¶†ü¼ )%(

{íý³ÿ )øî …°² ì†¶ú( )%(

›Ž̄ „Ž )%(

Ÿã†èþ ì¿†è¦ )3mc/g(

ìÛ†ôì• Ö»†°ÿ)2mc/gk(
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ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î ô üßî€ ºí†°û 6€ ‹ƒùƒíƒò -…¶ƒ×ƒñƒ~ 7831 468

‹±…‹± s2 ô Î±Å �†ȩ̀ ‹±…‹± sm001 {ñËýî º~. ¤~…Þ±̃ ðý±ôÿ ‹†°â̄…°ÿ

‹±…‹± N|0001 ô Â±ü� �õ…¶õó ‹±…‹± 4/0 ‹±…ÿ ¬¶}ã†û {Ï±üØ º~.

‹±…ÿ …üò ìñËõ°€ ‹ú …²…ÿ ø± Úý± Þú ‹† ¬°¾~ ì»©¿þ �éýí± ì©éõÉ

º~û ‹õ¬€ 3 ðíõðú „¶×†è}þ {ùýú ô °ôÿ ø± ðíõðú 5 �†ȩ̀ {ß±…° º~. �̧

…² …ðœ†ï „²ì†ü¼ °ôÿ ðíõðú|ø†ÿ „¶×†è}þ€ ìý†ðãýò ð}†ü� ‹ú ô¶ýéú

¬¶}ã†û ðí†ü¼ ¬…¬û º~. 

„²ì†ü¼ Þ»¼ Òý±ì·}Ûýî 

„²ì†ü¼ Þ»¼ Òý±ì·}Ûýî ðõÎþ „²ì†ü¼ ‹±…ÿ {Ïýýò ìÛ~…° ̈·}ãþ

„¶×†è• …¶•. ‹†°â̄…°ÿ ‹ú ºßê {ß±…°ÿ ‹± üà ðíõðú …¶}õ…ðú|…ÿ

…Îí†ë ìþ|ºõ¬€ ‹ú Æõ°ÿ Þú ‹†° Ö»†°ÿ ‹± ô›ú …¶}õ…ðú|…ÿ ô ‹ú ºßê

ìõ…²ÿ ô Ú†î̂ …Îí†ë ìþ|ºõ¬. ºßê ‹†°â̄…°ÿ ¶Œ� …üœ†¬ {ñ¼ Þ»»þ

üßñõ…̈}þ ¬° ðíõðú º~û Þú Îíõ¬ ‹± ›ù• ‹†°â̄…°ÿ ô ¬° Æõë ðíõðú

…¶}õ…ðú|…ÿ …¶•. „²ì†ü¼ …² ðË± …›±…üþ ¶†¬û ô ‹±…ÿ ‹ý†ó ôüµâþ

„¶×†è• °ôºþ ìõö÷± …¶•. ðíõ¬…° ̈·}ãþ ‹ú ºßê {Ï~…¬ Ÿ±̈ú

‹†°â̄…°ÿ ¬° ‹±…‹± ìÛ~…° {Óýý± ºßê Ú†î̂ ðíõðú „¶×†è}þ {† ²ì†ó ºß·•

ðíõðú â³…°½ ìþ|ºõ¬.

„²ì†ü¼ ºß·• ̈·}ãþ

¬° …üò „²ì†ü¼€ Þú …¶}†ð~…°¬ )TFARD SB(FBADD| ì~ ðË± ‹õ¬€

ø~Ù …ð~…²û|âý±ÿ �†¶ª ̈·}ãþ ì©éõÉ „¶×†è}þ ðíõðú|ø†ÿ …¶}õ…ðú|…ÿ

‹ú ºßê Þ»¼ Òý±ì·}Ûýî …¶•. ¬° …üò „²ì†ü¼€ °ô½ ‹†°â̄…°ÿ ‹†

Þñ}±ë {ñ¼ …ðœ†ï º~ ô ºßê ‹†° …² ðõÑ ðýíú ¶ýñõ¶þ ‹† Æõë �†ȩ̀

sm0051 ô ²ì†ó ‹†°â̄…°ÿ sm521 ô ¬° ìœíõÑ ‹† ‹·†ì~ zH66/0 …›±…

º~. „²ì†ü¼ °ôÿ ðíõðú|ø†ÿ Úý± …¶}†ð~…°¬ ô Úý±ø†ÿ …¾ç§ º~û ¬°

¶Ç¦ {ñ¼ aPk003 …ðœ†ï º~. ¬ì†ÿ ì¥×Ëú „²ì†ü¼C
o52 ô ìÏý†°

ðù†üþ ºß·• ðíõðú „¶×†è}þ °¶ý~ó ‹ú ›†‹ú|›†üþ mm9 {ñËýî º~.

¨±ô›þ ¬¶}ã†û ¬° ºßê 1 …°…̂ú º~û …¶•.

ð}†ü� ô ‹¥™

ðíõ¬…°ø†ÿ ì©}éØ ‹±…ÿ ìÛ†ôì• „¶×†è•€ °ô…ðþ ô ¬°¾~ ÖÃ†ÿ ̈†èþ

°¶î º~. ì»†ø~û º~€ ‹ú …²…ÿ Úý± 5/4 ¬°¾~ ‹ý»}±üò ìÛ†ôì• ì†°º†ë

ô ìÛ~…° °ô…ðþ ¬° ¤~ …¶}†ð~…°¬ )mm 4-5/2( ô øî Ÿñýò ¬°¾~ ÖÃ†ÿ

¨†èþ ¬° ì¥~ô¬û …¶}†ð~…°¬ )3 {† 5 ¬°¾~( ‹ú ¬¶• „ì~. ‹ñ†‹±…üò€ ¬°¾~

Úý± ‹ùýñú ‹±…ÿ ðíõðú|ø†ÿ {ùýú º~û ‹† Úý± ̈†èÀ€ ‹±…‹± 5/4 ¬°¾~ …¶•

)›~ôë 5(.

‹±…ÿ ‹±°¶þ …÷± �éýí± SBS| °ôÿ ì©éõÉ|ø†ÿ „¶×†è}þ€ ¬°¾~ Úý±

ì¿±Öþ ¬° ðíõðú|ø†ÿ ì†°º†ë ÷†‹• ¬° ðË± â±Ö}ú º~ )‹±…‹± 5/4 ¬°¾~

Þú ì·†ôÿ ¬°¾~ Úý± ‹ùýñú ‹±…ÿ Úý± ̈†èÀ …¶•( ô ðõÑ Úý± …¶}×†¬û

º~û ¬° ì©éõÉ|ø†ÿ „¶×†è}þ �†°…ì}± ì}Óý± Ö±Å º~. ð}†ü� ¤†¾ê …²

…üò „²ì†ü¼|ø† ¬° ›~ôë 6 …°…̂ú º~û …¶•.

øí†ó|Æõ° Þú ì»†ø~û ìþ|ºõ¬€ Ÿã†èþ „¶×†è• ‹† {Óýý± ¬°¾~ �éýí±

{Óýý± Ÿñ~…ðþ ðß±¬û …¶•€ Îé• „ó °… ìþ|{õ…ó …üò Æõ° {õ›ýú Þ±¬ Þú

ô²ó �éýí± …Â†Öú º~û ð·Œ• ‹ú ô²ó „¶×†è• ‹·ý†° ð†Ÿý³ …¶•. øí†ó

ºßê 1 -ð}†ü� ¤†¾ê …² „²ì†ü¼ Þ»¼ Òý±ì·}Ûýî ‹† ¬¶}ã†û MTU.

›~ôë 6 -|ð}†ü� ¤†¾ê …² „²ì†ü¼|ø†ÿ ì©}éØ ¬° ìÛ~…° ‹ùýñú 5/4 ¬°¾~ Úý±. 

ìÛ†ôì•

Ö»†°ÿ )Nk(
°ô…ðþ )mm(

ÖÃ†ÿ ̈†èþ

)%(
Ÿã†èþ )3mc/g(

¬°¾~

�éýí± 

26/8

86/7|

61/9|

61/01

46/01

81/2

92/2|

16/2|

21/3|

14/3

15/3|

13/3|

53/3|

60/4|

32/4

83/2

83/2|

83/2|

93/2|

24/2

0

2

3

4

5

›~ôë 5 -|ð}†ü� ¤†¾ê …² „²ì†ü¼|ø†ÿ ì©}éØ ‹±…ÿ {Ïýýò ¬°¾~ Úý±

‹ùýñú )Úý± ̈†èÀ(.

ìÛ†ôì•

Ö»†°ÿ )Nk(
°ô…ðþ )mm(

ÖÃ†ÿ ̈†èþ

)%(
Ÿã†èþ )3mc/g( ¬°¾~ Úý± 

20/6

18/7|

19/8|

46/7

37/1

15/2|

35/2|

06/2

14/3

53/3|

22/3|

21/3

43/2

63/2|

83/2|

83/2

5/3

0/4

5/4

0/5
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Æõ° Þú ¬° ›~ôë 6 ì»†ø~û ìþ|ºõ¬€ ¬°¾~ ÖÃ†ÿ ̈†èþ „¶×†è•

…Ö³…ü¼ ìþ|ü†‹~. …Ö³…ü¼ ¬°¾~ ÖÃ†ÿ ̈†èþ „¶×†è• �éýí±ÿ ð·Œ• ‹ú

„¶×†è• ìÏíõèþ ìþ|{õ…ð~ ‹ú …üò Îé• ‹†º~ Þú ‹† …Ö³…ü¼ �éýí± ‹ú Úý±€

â±…ð±ôÿ „ó …Ö³…ü¼ ü†Ö}ú ô ¬° ð}ýœú {±…Þî „¶×†è• ‹ú ̈õ‹þ …ðœ†ï

ðíþ|ºõ¬. øî|Ÿñýò ì»†ø~û ìþ|ºõ¬€ ìÛ†ôì• ì†°º†ë ðíõðú|ø†ÿ

„¶×†è• �éýí±ÿ ð·Œ• ‹ú „¶×†è• ‹† Úý± ̈†èÀ …Ö³…ü¼ ìþ|ü†‹~. Îé•

…üò ìõÂõÑ °… ìþ|{õ…ó …üò Æõ° {õ›ýú Þ±¬ Þú �éýí± SBS| ‹† …üœ†¬

ºŒßú|…ÿ ¶ú|‹Ï~ÿ ¬° Úý± ô ‹ú ¬èýê ̈†¾ý• Þ»·†ðþ ìõèßõë|ø†ÿ

�éþ|‹õ{†¬ÿ|…ó ô ¨†¾ý• �ç¶}ýßþ ìõèßõë|ø†ÿ �éþ|…¶}ý±ó

{»ßýê|¬øñ~û �éýí± SBS|€ ‹†Î™ ì·é¦ Þ±¬ó Úý± ô …Ö³…ü¼ ìÛ†ôì• ô

Þ»¼|�̄ü±ÿ „ó ô ¬° ð}ýœú …Ö³…ü¼ ìÛ†ôì• ì†°º†ë ðíõðú|ø† ){† ¤~ô¬

42 ¬°¾~( ìþ|ºõ¬.

…üò �éýí± ‹†Î™ …Ö³…ü¼ ̈†¾ý• Ÿ·Œñ~âþ Úý± ‹ú ì¿†è¦ ðý³ ìþ|ºõ¬€

‹ú Æõ°ÿ Þú ¬° ¶ú ðíõðú …² ì©éõÉ|ø†ÿ „¶×†è}þ ‹† ìÛ~…° 5 ¬°¾~ �éýí±

SBS|€ Þú Ö±…ìõ½ º~û ‹õ¬ ‹©¼ ²ü±ÿ Ÿß¼ ì†°º†ë Ÿ±Ž ºõ¬€

ðíõðú „¶×†è}þ ‹ú ÞØ Ÿß¼ Ÿ·Œý~û ô ‹†Î™ ̈±…‹þ ðíõðú „¶×†è}þ º~.

…üò ¬° ¤†èþ …¶• Þú ¬° {ùýú „¶×†è• ‹† Úý± ̈†èÀ ü† ¬°¾~ Þî �éýí±

SBS| ì»ßê ì³‹õ° ì»†ø~û ð»~. …² …üò|°ô€ Î†ìê Ÿ·Œñ~âþ Úý± ‹ú ì¿†è¦

ðÛ¼ ìõö÷±ÿ ¬° …Ö³…ü¼ ìÛ†ôì• ì†°º†ë ¬…°¬. ¬° …ð}ù† ì»†ø~û ìþ|ºõ¬ Þú

‹† …Ö³…ü¼ �éýí± SBS| ‹ú Úý± ìÛ~…° °ô…ðþ „¶×†è• …Ö³…ü¼ ìþ|ü†‹~.

¬° ðã†û …ôë º†ü~ …üò �~ü~û ‹ú Îñõ…ó üà Îý� ‹±…ÿ �éýí± SBS| ‹ú ðË±

‹±¶~€ ôèþ ‹† ¬Ú• ‹ý»}± ¬° …Î~…¬ ô ¬° ðË± â±Ö}ò „ó ‹ú Æõ° øî|²ì†ó ‹†

ìÛ†ôì• ì†°º†ë ð}ýœú ìþ|ºõ¬€ …üò ìõÂõÑ ðú {ñù† üà ÂÏØ ‹ú ºí†°

ðíþ|°ô¬€ ‹éßú ‹ú Îñõ…ó Î†ìéþ ìõö÷± ô ì˜Œ• Îíê ìþ|Þñ~. ¬èýê …üò â×}ú

°… ìþ|{õ…ó …üò Æõ° {õÂý¦ ¬…¬ Þú �éýí± SBS| ‹† …Ö³…ü¼ ìÛ†ôì• ì†°º†ë

‹ú {ñù†üþ€ „¶×†è• °… ‹ú ¬ì†ø†ÿ ‹† ìÛ†ôì• ²ü†¬ ô ºßññ~û {Œ~üê

ðíþ|Þñ~€ ‹éßú Îçôû ‹± ìÛ†ôì•€ ‹†Î™ …Ö³…ü¼ …ðÏÇ†Ù|�̄ü±ÿ „¶×†è•

ìþ|ºõ¬. …üò …ì± ìþ|{õ…ð~ ‹†Î™ ›Ž̄ …ð±ÿ́ ‹ý»}± „¶×†è• ô ¬° ð}ýœú

Þ†°…üþ ìñ†¶� „ó ¬° º±…üÈ „Ž ô øõ…üþ ô {±…Öýßþ ¶©• ºõ¬ Þú ð}†ü�

„²ì†ü¼ Þ»¼ Òý±ì·}Ûýî ðý³ …üò ìÇé� °… {†‡üý~ ìþ|Þñ~.

ðß}ú Ú†‹ê {õ›ú ¬° …¶}×†¬û …² SBS| …üò …¶• Þú {† ìÛ~…° 3 ¬°¾~ „ó

…÷± Ú†‹ê {õ›ùþ ‹± ̈õ…Á „¶×†è• ð~…°¬. …ì†€ …÷± …üò �éýí± …² ìÛ~…° 3

¬°¾~ ô ‹ý»}± Ê†ø± ìþ|ºõ¬. ìÏíõæ_ ¬° {ùýú Úý±ø†ÿ �éýí±ÿ °ôÒò

ð±ï|Þññ~û ðý³ ‹ú Þ†° ìþ|°ô¬ Þú ¬èýê Î~ï Þ†°…üþ SBS¬° ¬°¾~ø†ÿ Þî

ìþ|{õ…ð~ ‹ú ¬èýê Î~ï …¶}×†¬û …² …üò {±ÞýŒ†– ¬° �µôø¼ ¤†Â± ‹†º~.

ð·Œ• ì~ôë â·ý©}ãþ

›~ôë 7  ð}†ü� ¤†¾ê …² …üò „²ì†ü¼ °… ð»†ó ìþ|¬ø~. øí†ó|Æõ° Þú ¬°

…üò ›~ôë ì»†ø~û ìþ|ºõ¬€ …Ö³…ü¼ �éýí± ‹†Î™ …Ö³…ü¼ ì~ôë

â·ý©}ãþ „¶×†è• º~û Þú …üò ìõÂõÑ ìþ|{õ…ð~ ‹ú …üò Îé• ‹†º~ Þú

�éýí± ‹† …üœ†¬ ºŒßú|…ÿ ¶ú ‹Ï~ÿ ¬° Úý± ô ¬° ô…ÚÐ ì·é¦ Þ±¬ó „ó  ‹†Î™

…Ö³…ü¼ ¶×}þ Úý± ô ¬° ð}ýœú ¶©}þ „¶×†è• ìþ|ºõ¬. …üò ̈†¾ý•

ìþ|{õ…ð~ ì†ðÐ …² ºý†°º~âþ ¬° º±…üÈ ¶©• „Ž ô øõ…üþ ô {±…Öýßþ

„¶×†è• ºõ¬€ ²ü±… ºý†°º~âþ „¶×†è• ¬° ô…ÚÐ {Óýý± ºßê ¬…̂íþ

„¶×†è• …¶• Þú ð†ºþ …² Þî ‹õ¬ó Þ»·†ðþ ì©éõÉ „¶×†è}þ …¶•.

ì±…¤ê ºß·• ̈·}ãþ

¶†² ô Þ†° ̈·}ãþ ðíõðú|ø†ÿ „¶×†è}þ º†ìê ¶ú ì±¤éú …¶•. ¬° ì±¤éú

1€ {±á|ø†ÿ °ü³ ¬° �õº¼ ð†²á Úý±ÿ ‹ýò ¶ñä|¬…ðú|ø† �~ü~ ìþ„ü~ Þú

…ð¥ñ†ÿ „Ò†²ÿ ðíõ¬…° …üò Ö±…üñ~ °… ð»†ó ìþ|¬ø~. …üò {Óýý±…– ¶±üÐ ¬°

ì±¤éú …ð}Û†èþ �~ü~û {±ìõ¬üñ†ìýßþ€ Þú ð†ºþ …² Þ†ø¼ ôü·ßõ…æ¶}ýà

¬° ì©éõÉ|ø†ÿ „¶×†è}þ …¶•€ °« ìþ|¬ø~. ¬° ì±¤éú 2€ …üò {Óýý±…–

â±ì†üþ �†ü†ó ü†Ö}ú ô {±á|ø†ÿ …ôèýú …üœ†¬ ìþ|ºõð~€ Þú üà …èãõÿ {±á

‹³°å ‹ú ºßê {~°üœþ ìþ|ºõ¬. ¬° ì±¤éú 3€ {±á ‹³°âþ {† ºß·•

ðíõðú ‹† °º~ÿ ¶±üÐ â·}±½ ìþ|ü†‹~ ]|91€81[.

Þ»¼ Òý±ì·}Ûýî ô ºß·• ̈·}ãþ

øí†ó|Æõ° Þú ¬° ºßê 1 ì»†ø~û ìþ|ºõ¬€ …Ö³…ü¼ �éýí± SBS| ‹ú Îé•

ì¥¿õ° º~ó ìõèßõë|ø†ÿ Úý± ‹ú ô¶ýéú ®°…– �éýí± ô …üœ†¬ Öýéî ¬°

…Æ±…Ù ®°…– Úý±€ ‹†Î™ ‹ùŒõ¬ ̈õ…Á ô ¬° ð}ýœú …üœ†¬ …ð·œ†ï ô

Ÿ·Œñ~âþ ‹ù}± Úý± ô …¶}¥ß†ï �†ü~…° ì©éõÉ „¶×†è}þ ô ¬° ð}ýœú ‹†Î™

…Ö³…ü¼  Îí± ̈·}ãþ ì©éõÉ|ø†ÿ „¶×†è}þ ìþ|ºõ¬ )‹† {ñ¼ aPk|003 ô

5 ¬°¾~ �éýí±€ ¤~ô¬ 3 ‹±…‹± ìþ|ºõ¬(. ðß}ú Ú†‹ê {õ›ú ¬° …üò ðíõ¬…°

…üò …¶• Þú …Â†Öú Þ±¬ó �éýí± {† ìÛ~…° 2 ¬°¾~€ ðú {ñù† …÷±ÿ ‹± ‹ùŒõ¬

„¶×†è• ð~…°¬€ ‹éßú ‹†Î™ …üœ†¬ ¶±üÐ|{± {±á|ø†ÿ °ü³ ìþ|ºõ¬ ô  Îé•

„ó °… ìþ|{õ…ó …üò Æõ° {õ›ýú Þ±¬ Þú ‹ú Îé• Þî ‹õ¬ó ìÛ~…° �éýí± ¬°

Úý±€ �éýí± ðú {ñù† ðíþ|{õ…ð~ ºŒßú �ýõ¶}ú|…ÿ ¬° Úý± …üœ†¬ Þñ~€ ‹éßú ‹†Î™

‹ú øî °ü©}ãþ ÖÃ†ÿ �ýõ¶}ú ô øíãò Úý± ðý³ ìþ|ºõ¬ )…èŒ}ú ¬° …üò

„²ì†ü¼ …² øý¢ ðõÑ °ôÒò °ô…ó|Þññ~û|…ÿ …¶}×†¬û ð»~û …¶•(.

›~ôë 7 -|ð}†ü� „²ì†ü¼|ø†ÿ ð·Œ• ì~ôë â·ý©}ãþ ¬° ðíõðú|ø†ÿ

¬…°…ÿ ìÛ†¬ü± ì©}éØ �éýí± SBS.

5 4 3 2 0| ìÛ~…° SBS||)%(

33/1636 8515 9194 33/4764 33/3354
ì~ôë â·ý©}ãþ

)aPM(
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ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î ô üßî€ ºí†°û 6€ ‹ƒùƒíƒò -…¶ƒ×ƒñƒ~ 7831 470

ð}ýœú|âý±ÿ  |

…â±Ÿú Úý± ¬°¾~ ô²ðþ Þíþ …² ì©éõÉ|ø†ÿ „¶×†è}þ °… {»ßýê ìþ|¬ø~€
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