ol gk S b ok ol (sl 3 (65455 Slasin )

g_)\]._).‘ LLS‘)l) al.<..ijl> LJNJ.\.@,‘ Lf‘é a.)&..i_}l; cMJ\ L;»L.JUKS 6}%:..)\3 culﬁ.; JL:JJ_é

Ol coliile S e(gl o8l ¢ pwdige b 0aSCiils lslind ((gdal) cpues
(83l oS pwdige 55 0aSCELS GLakiul i e lgd Ao
Ol eolisle S wolisle 3 St SOl b ol 3T ¢l IS anst gl (2315 ¢ gau S Aes
zahedi_mn@yah00.CoM :J s st 5 S5 2SI s

96/06/15 : % 4, ~96/01/07 =il 5

AL

- %

I Sl 4355 350 pdl 483 din 03 Sllaw] slobglio s loc Soup Iohkio & Halls oS Sy wluosas Fol
Slovos il pshite oo b G p IS xS SIs)550 olsd o colisudd iU i s 3y ool 03 ol LSS IsS OG5 5y
5 oub FMol) Wb (sSs)s5) w3 b o3lsiwl 60/70 Lalls S (sSs)ss) wlative FMol )3 colisguwld” )3gs —alisko
dawlzo it 18445 s cwluas prizead b plooil Jlribl 4303 9 3985 A3 (5o xi dadi Al jolun s .;;L@Lojfi(owzjlu/
b 5 Aislus Giolisl s so (alls b & colbiguld 935350 & el T Jl ST i ool ool sty molis . ag 28
cwlus 3o cad a0 Gl S A 036y pal 039 58] prizead .l ALl ofpad 4 L T 39di A3 LU 5 odib S o
(Al il 9 S0 il x5 45§85 2l 13 03 0.3 Maiwl] s 5 expligunlsS” ctasol bl i paS Jaiisl 4303 _ro 5 b5 ol 034 lxs

(s dhi B ary oliabsl b ocobdS L

el 0l 4.:}'.)].1 JL&L.::‘ a>=,> 9 A.Zi)j_iw_:}

G Ay —2
CS s Sl ol ant b YLlS Lis s ol S 055 0l
ssbe ool Sl 1y esme N2> American Gilsonite
bk S Sz 5 K S o WS s o015 Gitee
@3k Bl & el OF ol Sl puS (IS
sl T bl e byw el ol O Odes w

& _sdae o3l [Gilsonite in paving] il e of gl

cemaw] 0l dus U lwl s olCin Vb 5

Sid sy clasie a3 (culpdS 1 g adS slaclly

aedie -1
3 oS Sl Ysana 5538 s il Glagsbas, jes
oS Sl pa s pzman A3l OF 1k o5
O sdes LYs 51 (S o (Al (53luss M 5 oo
Joame S i Oley asm el 8 o sllell kS
Glesy e Ll &S gla s, 5 Kol ss S
B GiPss clasie gyl was il 1 dldd
S Ols e a8 Cl sla Jassl 31 SO ol S sl s
il 53 st e 3 gl ealital 3 Do st #SUl o O



jla:&p\éﬁ\aw)wdl@ﬁ:&u)}é); Olad>s
LS."é eréra} 2 a)W s S CM«&‘ ub& “ C,.LL}MJS
e 6oL s oobaBl sblse (glyls O;JL»:.J sl byl

[F. Pretorius2004] ..:b

eSSy, -3
s 5 sl50-1-3

5ot et 5 Olnl 5 Sl b
oyt &S 350 o 3L Dshs a4 Olnl 2 ope
5T plply s KK b bk pland 5 (S5
Go572 3 e S0 Odme o 5l bl S ol plubis
O e Ol sn (a8 il 3 g Jolo o
Ol aSoshy ol npu by Al (3 25 00
L3l S s by el 63 S 53 SolsdS C -
[Herbert19457 . 5 35 . el i S L ol sl S Lol
[Barth Edwin1962]

slge g5l eslel ~2-3
a8 ) Odae Sl G ol 3 el eslizal ool S
Jodr Gllae OF pland 5 (058 oo poast 4 ool 0l
S Gdes b s el 8 cemes L e 2 5 1
O (S Sloo g a5 3L o 38 Ll e oKV

ol s eals OLES 3 Jsds o

ol sl b 5 LY 5l eslel -3-3

s (PIARC) o, Jler o slgiy ol
S el sk L 5 Sl 6l eslinal 5y 5e bl S
bolse los b 8 (pl glp a8 55 50 o5l S
s b 5 4i33 150 e 4 5 3L 51 S _sla a3 140
180 U bslivs (slos s 555 bslive aids 45 55 150
S b5 4ids 30 Sde w5 55, YU Bl S sl e
3l oKen byl B b welsl aul 3 ol aids 55 53 4500
[PIARC1999] .3 5% 4 ;3 5 <ol S

1860 «as Ll 53 el alis <ol S rU 4 o)l
a1y 0 0pdS 7l Bsale 45 1880 Lo b il s ciis
Gl ppmen 5 o O Sl ST A4S iy el Olgs
Sgeddd ald ot 4 oS elaad > sy 5 RS
L s 350 el 5,25 1888 Lo s 05ulS o) Jisele
o ye ol el 53 5l Al ) Culpd S s S

J[zieglerchemical.com.] [S.M.szeHo0,2002] .5,

e Vb i Sl b rds 0 S 55 G 2l kS
G Ol 5 GBS ladd> s Swss - VL
33 Oeemes [Mark G. Bouldin2002] aib o 055 20
358 e b sl sla s 5o alskS S0 el
DL Gl o) gl ol 43,8 13 s 2 5550 50 530
A s e b I e Sl S s
b P hod ax S [1385 ¢ Lasl] 54 IS YT g
e Caetl S Lol el 52Ul Flind glab s s
plowil Sl 3l g3k sl wdlin 28 Slasiia s 3
Do goas 4wz 5 bt Sl 5 5 (55, o
AU AT by s e ey lesd 5 (S
Sl balsve Sl 5 olss o Shas 555 » s MO
Sz 3 33 S bpd S b agn ol s ol
Rl @l B F 5 ey e ol s ke AL
Sles > b3 Shes i CalipndS 05 Sote sk
bz 53 3 5 Shas byl S A Ll syls 45T L3 51N
ol gk S 03538 cpizman ol 0l 55058 gl ol
Crol) B IS RS e 8 e iSOl Ol 4
bl 53 CubypudS 5l estinal ulul cpl 55358 0 (WS
Sede Sug SuFSS JSoe Sapn s e e
ot Sl 3 sla Soss 5 bl s 5l [Ameri2010]
53 sl 5 JLijle Cuaglie il 4 015 e ol S
Lo owamer 55 oyl Jlnl glablse Sails
Jsb il (il glabdss cuslis Jilpl 4 ey
L G spens glaapn oS 5 a3 s jas

[Jahanian2017] e Jals



ColgudS Kb Olasein 1 Ju

- - ]
obe)
Volatile SOlu.blhty S?lumht Specific | Softenin | Powder | Moisture | Ash | Mesh
s (%) n y in H28 gravity | g point color (%)
Toluene (%)
1 92 96 1.05 200 Black 1 10-5 | 200 =W
Sl kS slaad go 2 50
SO3 MgO | P205 | Na20 | K20 | FeO3 Si02 | ARO3 | MnO | T102 | CaO | N S H C 4 yo
9467 | 0029 | 0008 | 0035 | 0067 | 0502 | 0774 | 0174 | 0001 | 0024 | 123 | _ | 263 | 1031 | 7908 | 7
oA L3 S5 Olaseine 34
SPSIF AT (ASTM) b5t s, RS
1/011 D70 33 ol 423525 3 o pass U5
69 D5 ;l;dﬁbdt}.)>25);5}ba.>.);
280 135 ¢ 5 SlaasS an S s
D2170
(S gl 5L
C 5o Sl le s cble 525 € 55 358 4> 53— ) PVN
-1/22 (135 S ol Gl




ol kS b o PNl S Sl z& 4ds

J;j bjj MJ-’ J‘.L:Ld
Jlzd! 4 )3 354 4 )3 o 4 ) 95y
(¢ )l (DeabsdS | (oAb
311 69 49/7 280 56/5 0 Jals 4 ged
310 68 49/8 280 54/8 3 ¢ S1/7
310 66 507 287 53/1 6 ¢ S3/4
310 61 52/6 430 51/5 9 ¢S5
311 58 53/3 482 49/7 12 ¢S 6/8
310 54 55/3 651/9 48 15 ¢ 58/5
J &1 Aa ja

80

70 oo

50

40 o

—— 2500 A )

30

20

10

0 T T T T T
0 3 6 9 12 15 18

Syl 3550 sla b 358 a3 1 Ll5 gas




Conl o3 8 Iy Rl 5o e abi CulsdS Ao
712 G 555 15 Ol 4 colsndS 03555 L 4S5k
Wl 038 Ty 53l et sl 4 gas 4 S o 5 alal
Wil S8 Gl el s Kb 5503 s
Comlom 15 Ol5e 4 CulbpudS 035530 L oS g5k«
il Gl et Polol dged 4 S V24 5 5l >
Sl LS sad e cdalie 4 gl 5 pemen Ol

el 3 S Iy SR 5 e a8 s Sl S s
2 G bl S 4 555 e sdalie 5 laged 5o Ll

hol 5 e Aol Glayd e Shy sn sln

PRI SRS PLONY oLl ez
Sl Jrass a3 opimen Sl ol plal Jlazd
2l 5 e 5ol Pl 5 el Aol sla S o~
O 4 G 1 glajlsses 54 Jode 53 &S Sl 0l anlis
LS 355 g0 odalin 1l ged 3 oS 4, Kks .ol 0 033
Iy iS558 axjs Ol ColsdS dons il
b 935 115 Uy a4 Solped S 05551 L 4 sk S
03,5 Iy JalS 725 ol FOlol dgad 4 S 3580 a3

ool Bl LS spd e edalie 20 Glaged 3 eizeen Ol

4dads

(R
56
55 )
. /

—— i 4all

. /

) //
52

“ —

49 T T T

12 15 18

3T 2550 5o o Ak 2,13 gl

U,A>'-qu UAL.JJ;_ oo Cy\aﬂ\jo.l.fu CBL’\ dhﬁﬁ Lﬁj)\)"
R o P P S PP GOV E R WP PO (o ) IEPPHIPESS

Sy o desloes Laalaly 515 das o il Pl

L)C)Lp\ LSLAJAS L;«f%&\ﬁ:xj o las QL.;JZJ\:}N
Gl 350 3 Culss oS il ol ndS dos il

Coolu Hslale an a5l ol el sl S~

P1=[1952 — 500 log(pen25) — 20SP]/[50log (pen25) — SP — 120]



osls OLa Wy b s e 0L ColsndS Aoy 5158 Ol ys &S

b3S Cdjf 5 Ol e Jlsged cpl L3 el :SP 9 :\Jf ol a>,325 03 3 Dl A Pen25

. R . ~ A3l e 3l S Sl a3 o b alads
LA 3 gl el ssp e CalisekS ; s S L 4 s e pr el
o . } ) ) Y Y}w Silealy )3 B gla,d gl Pl ¢3lae
‘);..‘;.\J_é\ L,v ﬁi)}g..‘u“j ol Ll 4 )lbj..«u DL J}.:AJA
L PI Ol s o 3 )‘) R +2 ‘5—2 03 gl>we
el 0 0313 0L ol sl s i T T R R

u:l J‘ A &'L\...\um
0.4 -
0.2 /
O T T T |/ T 1
0 3 6 9 12 15 18

/ ) x> Cpnla
-0.2

bk Lo ys Il b Gl ol a5l Ol i 3,05 08

N Pl
Lodas 3 >2

2 gene b -210 +2
s 4 ol 3 <2

[Laboratory - Pavement Materials ] cuiS s g2 Pl 0ls 5 Jgu




700

600

500
400
“

300 —— 4 ) S

200

100

0 3 6 9 12 15 18

g i (Slaks 3 (g3l 455K S Bl gui

Jaddl) 4aya

320

310 e Jlald) 4x

300
0 3 6 9 12 15 18

bk Gl gt ys ol 8 Jlzdl a3 Ol id 5 ls e




-“Gilsonite in paving application”.
-www.americangilsonite.com.

- Herbert Abraham. Asphalts and allied
Substances. 5% ed. New York: D. Van
Nostrand (1945), Co.

- H.R. Jahanian ,Gh. Shafabakhsh, H.
Divandari,” (2017), “Performance evaluation
of Hot Mix Asphalt (HMA) containing
bitumen modified with Gilsonite”, pavement
construction”, Construction and Building
Materials.

-“Laboratory - Pavement Materials Penetration
of  Bituminous Materials”, Nanyang
Technological University School of Civil and
Structural Engineering.

- Mark G. Bouldin, (2002),”Gilsonite modified
hard pen binder study “American Gilsonite
Company.

- S. M. sze Ho, Ludo Zsnzotta, (2002), “Impact
of Different Types of Modification on Low
Temperature Tensile Strength a Critical of
Asphalt Binders”, Transportation Research
Board.

- Use of Modified Bituminous Binders, (1999),
“Special Bituminous and Bituminous and
Bitumen’s with Additives in Road Pavements”,
World Road Association (PIARC).

- www.zieglerchemical.com/gilsonite.htm.

& S 4omi-5

560/70 jalls 3 5, 43S elnil Slislesl b
sdalis CA._).L)MJS alises 6[.&-/\«&‘)3 l; ol CMJ‘ L.SLQ)?;
4S5 340 o
3 358 s SRalS e ulpldS b 5 0y -]
5540 60/70 il
R bl P e Sl S b B 53y -2
5540 60/70 alls
B Sy SRl e Solped S b 5 005 -3
54552 60/70 L2l
el I cr e Slpl S b B ey 4
il 55 655 2 680 CubpdS b 3 555 -5
5,18 560/70 L2l L3

6-1,4—6

s ol sl ,3"(1385) Gy B e el W s Ll -
5 pole e "l 5 0SSt Jlshoss (ol bug
ek S35

- Ameri, M.,  Mansurian, A.,Salehi,
S,Yadollahi,G (2010),”Technical study on the
Iranian  Gilsonite as an additive for
modification of asphalt binders use in
pavement construction”, Construction and
Building Materials.

- Barth Edwin J. (1962), “Asphalt science and
technology”, 3 ed. New York: Gordon and
Breach Science.

- F. Pretorius, J. Grobler, J. Onreat, (2004),
“Development of a fit-for-propose product
performance specification system for asphalt
mixes”, J. Assoc. Asphalt Paving Technol.


http://www.zieglerchemical.com/gilsonite.htm

Investigation of Reological Properties of Pure Bitumen
Modified With Gilsonite

F. Ghotb, Master Student, Faculty of Engineering, Razi University, Iran.
M. Zahedi, Assistant Professor, Faculty of Engineering, Razi University, Kermanshah, Iran.
S. Sh. Hasani Nasab, Assistant Professor, Faculty of Engineering, Razi University, Iran.
M. Karimi, Bachelor Degree, Technical Soil Mechanics Laboratory, Kermanshah, Iran

E-mail: zahedi mn@yahoo.com

Received: May 2017-Accepted: Sep. 2017

ABSTRUCT

The modifying of the rheological properties of pure bitumen to improve the performance of
Asphalt mixtures has attracted many researchers in recent decades. The purpose of this study
is to investigate the effect of Gilsonit on rheological properties of pure bitumen .For this
purpose, different percentages of Gilsonite powder were used to modify the rheological
properties of pure bitumen 60/70 .In the study of rheology of bitumen (modified and
unmodified), viscosity test, softening point, penetration test and flash point were performed, in
addition to, the thermal sensitivity of the bitumen was calculated. The results of this study
indicate that the addition of Gilsonite to pure bitumen increases the viscosity and softening
point and the penetration index of bitumen decreased. Also, Gilsonite improves the thermal
sensitivity of pure bitumen, but this bitumen powder has no effect on the flash point. Gilsonite
and bitumen used in this research are from the mine of Ilam province and the Pasargad oil
refinery, respectively.
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