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Study on Modulus Increasing Effect of Asphalt Mortar by Different Kinds of Mineral Powder

REN Li-xuan
(Shandong Transport Vocational College, Weifang Shandong 261206, China)

Abstract: A series of asphalt mortar which made of different kinds of limestone mineral filler, volcanic ash
and recycled filler from different regions is studied. The analyzing result of Conventional index and rheological
property detection shows that (1) Filler can significantly increase the modulus effect of matrix asphalt, but it
has different effects on petroleum asphalt and SBS modified asphalt, in high temperature shear state, mineral
powder will not change the viscoelasticity component of petroleum asphalt but change that of modified asphalt.
(2) Modulus increasing rates affected by different kinds of mineral filler are different. When hydrophilic
index of mineral filler is more than 1 or MBV is more than 12, mineral filler cannot longer improve the
physical indicators of asphalt mastic such as consistence and softening point. Whatever its lipophilic ability,
mineral filler has a limited contribution to modulus increasing effect of matrix asphalt and cannot reach a
modification effect like natural asphalt.
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Tab.1 Properties of petroleum asphalts and modified asphalts

W HebR ZH70  SL70  SBS-1 SBS-II
25 C4F ABE/(0.1 mm) 63 70 54 55
PN -1.469 -1.178 0.3  -0.015
LI A=Va 46 46 74 73
5 CHERE/cm — — 35 34
10 °C i/ cm >100 65 — —
60 CHhJiE/(Pa - s) 196 198 — —
135 CHifEE/(Pa - s) — — 2.6 2.8
[N A5/ C 270 340 328 330
Vs RE/ Y 99.96  99.98 99.85  99.1
15 CHREE/ (g em™) 1.014 1.039 1.033 1.032
FAL G TR AR/ % -0.031 0.06 -0.06 -0.06
LAER T A % 82.5 84 83 80
5 CZALTR B AEJE/ cm — — 25 27
10 °C 2 AkBE B 4L FE/ em 15 14 — —

1.2 ##H

ERAE T — L2800 BCAE Ky . KK AN A
BREg oy, AU R EES bR 2 fros, bt
P K a Bk ok B IR R T (CQ) . AR 7
(YG), Ak ety (SHH) Kz sos it [l i
(XW) REE A WARMASRI A F TR, kil
IR A5 MR IR0 o O JE 3% TE R 25 5 ) 7
i, PrAOIE 0. 075 mm Giifl. Hrr, 5K
PPV L A A 8 ] 2 86 000 7 B85 It 5 A LY v R
D RAEA s TR AERHA L T IR B A0 AR
TR, HH BTE T 00 E 078 P I KR R
PR, LAMBV (HR S BRRI, eSOl
[ Ay, MBV (5w, & & EPEZ T PR
APER K5 FIRE, ABCE R R BEHE MBV {H A2

. BRGSOk SRR R B T
HEAMBE S =

F2 FHIEREENFEKRH
Tab.2 MBYV values and hydrophilic coefficients of different

kinds of mineral powder

i) RIAZIEH/mm MBV A/ (g - kg) FR/KFREL
AIRET R (CQ) <0.075 4.17 0.769 2
HIRET R (YG) <0.075 5 0.920 6
ARk (SHH) <0.075 11.67 1.500 0
RRAE TR (XW) <0.075 10 —
KK (LZH) <0.075 14.17 1. 066 7

1.3 MEREEES K

TERCE B &, 0. 075 mm i fL LT A9y
], H7 105 CHEA, BB, e A
R o BCERR Y . EFERRIE T, K7 Ik
Eife, —RRE R ZIE A, —LiEdE, EEP
SIS dtr, SRR 2 EAG I ) ) LA B
NETARE L AL R IR Bl A 5 D) R A O
50 C TR RS BOAT TR, Bk AR
AR2000EX 535 YIA84X, X5l B 60 °C, FAT
M 25 mm, [A]FE 1 mm, K Jj 100 Pa, BJ ] R
10 rad/s. 3 3 AR I B H BLIE bR, &
4 73 60 C K HYZRE SR .

K3 TET IR YRR 1%
Tab.3 Physical properties of mortar with different

kinds of mineral powder

KL £,

i =3 YRR
0 04 07 1 13 1.6

A ABE/(0.1 mm) 63 — 44.8 34.7 26 —
ZH70 - CQ

Ak 5./ °C 46 — 49.5 54 57.8 —

EFAJE/(0.1 mm) 70 55 46 37 31 26
SL70 - LZH

LIV 46 50 51 54.9 60.6 68.6

FAJE/(0.1 mm) 70 61 50.3 43.3 36 30.3
SL70 - CQ

Ak 5./ °C 46 47.7 49.7 50.8 55.1 58.8

EFARE/(0.1 mm) 70 59 — 41 — 20
SL70 - SHH

Ak i/ °C 46 48.5 — 51.8 — 70

EFAJE/(0.1 mm) 44.1 — 38.4 28.9 23.4 —
SBS —1-CQ

Ak i/ C 87 — 86.5095.6 97.5 —

FFAJE/(0.1 mm) 52 46 — 32 — 24
SBS -11-YG

Ak C 79.5 85.8 — 90.7 — 97.6

EFAJE/(0.1 mm) 52 46 40 33 28 23
SBS - 11 - CQ

Ak i/ °C 79.5 83.1 85.2 87.5 91.5 96. 1

£ AJE/(0.1 mm) 52 42 36 29 24 —
SBS - I - XW

Ak °C 79.5 87.2 90.6 92.1 96.6 —
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Tab.4 Rheology test data of mortar with different kinds of
asphalt and mineral powder at 60 °C

¥ ZH10 -YG ZH70 - CQ SBS-1 -CQ  SBS-1I -CQ

A 6*/Pa 6/(°) G*/Pa 6/(°) G*/Pa 8/(°) G*/Pa &/(°)

0 2923 86.2 2923 8.2 8689.3 649 799.2 68.4

0.6 4173 8.9 52264 864 23320 59.9 14784.2 59.4

1 6640 86.9 8680.8 86.2 40448.8 54.7 26569.7 55.8

1.6 11940 87 132835 859 90908.8 48.8 51674.2 52.1
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Tab. 5 Fitting formulas of penetration and softening point of

asphalt mortar

o EFAJE A
A
}J\A/\Ik R2 }U\A/\I\‘ R2
ZH70 + CQ y=-206.537x +62.028 0.994 0 y =8 546 7x +45.415 0.979 8
SL70 + CQ y=-25.5x+69.75 0.9932 y=7.875x+44.763 0.9337
SL70 -SHH  y= -31.224x +70.918 0.9974 y=14.269x +43.373 0.8429
SL70-1ZH  y=-27.538x +67.115 0.9789 y=13.398x +44.018 0.920 2

SBS-T-CQ y=-15327x+45.195 0.969 1 y=8.457 9x +85.307 0.781 3
SBS-11-YG y= —18 163x+52.122 0.9877 y=10.87x+80.247 0.987 6
SBS—11-CQ y= —18.692c+52.577 0.9 1 y=10.00x+78.813 0.9752
SBS 11 -XW y= 2163 +51.311 0.957 y=1235x+80.799 0.9 3

(2) FhoptE S8 B3 R [ 7 R 3% A

70 A
e SL70-LZH .

654 ®SL70-CQ
4 SL70-SHH

B/ C

(a) Btk

80 -
70 8
60
50 A
40 4
30
20 4

e SL70-LZH
= SL70-CQ
4 SL70-SHH

25 CEFAFE/ (0.1 mm)

0 OI.S 1 ll.5
fa
(b FEANE
Bl RERRAOHNE. RUATHEE

Fig.1 Curves of penetration and softening point of

asphalt mortar
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Fig. 2 Relationship between intercept and physical

index of matrix asphalt
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Fig. 3 High temperature viscoelastic parameters of

asphalt mortar
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Fig. 4 Hydrophilic coefficient of mineral powder and

physical property of mortar
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Fig. 6 Impact of 2 kinds of mineral powder on complex

modulus of mortars
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modified asphalt
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