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Abstract: [Purposes] This paper aims to investigate the influence of the powder binder ratio,
temperature, and stress level on the creep properties of asphalt mortar. [ Methods] Creep tests were
conducted on asphalt mortar beam specimens with different powder binder ratios using bending beam
rheometer (BBR) at different stresses and temperatures. The creep compliance model of asphalt mortar
coupling powder binder ratio, temperature, and stress level was built according to the test results.
[Findings ] The creep compliance of asphalt mortar decreases with decreasing temperature, and the
reduction varies significantly among asphalt mortars with different powder binder ratios. Under the
same temperature and stress conditions, the creep compliance decreases as the powder binder ratio
increases. The creep compliance of asphalt mortar with different powder binder ratios increases with

increasing stress level. Especially in the case of low powder binder ratios, the creep compliance of

I #5 H 88 :2023-07-07
HEWB : FEK A RREEL 4T H (51978086 ,52278438)
BEEE: H/ANE(1970—) , 55 #4047, £ 2 0B B T RE MR | S TAT 5 T B 2 A2 S T 8 ) a4 3155 T A 4

E-mail : tianxiaoge@126.com

A5 W Ak < https: //jtkxyge. csust. edu. cn/jtkxyge/home



5 T 2 %42 %

asphalt mortar increases greatly with the increase in stress level. [ Conclusions] The proposed creep

compliance model can provide theoretical and experimental support for the proportion design of asphalt

mortar and the optimization of its creep resistance.

Key words: asphalt mortar; powder binder ratio; temperature; stress level; creep compliance

Wi TR A R A S0 g i siobE AR o4 2
J12E MRS N 1K PR I B A AN S A 4 D) A
O 5 TF 1o W K AR I DX ) 2 80 A 266 9 1 A4, i A1 L
AINARTE DX D) 3 ARy £ i A o 0 T TR R R
i AR TR AL AL, PR AR S
AR LI AT A SR A LR SRR A BT -
T 5500 T KA B U0 T TR KA 8 S R e
I, Shy B VA A R AE R TR AR B B R AR
SCHE AR R A AR R B LR X A R R 1 52
M), AN %o U7 T e %) Al 2 v 28t i e ) R Y F
R Wi R RS R R LA & A, AR IR AL
HES R AKOF TR B AR 2R R A OG

H A, &1 0 i et ae i it o, R T
K FH 228 5 U1 AR SO e ik AR IR I AR R e A T
MRS 7301 AR X e AR B9 T 2R 4E R
A9 X U0 T B P R 1 5 i) R S0 T o e A%
S T 16 RE A SHOUAL B UE AT T 207 5 VB A
N EF PO Ik STIPUR RN 2 D i ORI N
JBEH A B B4 ) 5 X0 T 457 A SR FH R A B U L B A
5P AR 00 e A 3 B e b T R
T8 X 7 e e A R A 2, IR e T W e
o R R RETEAN 8 BR B A GBI 5T 5 ] 7 JEL AR 9T T
() K7 A% 1 200 B A X 07 7 0 S 1 BB )52 W) 5 e D
FF Superpave F AT Wi B R R IR A R
FFIE TR 5T ; 26 . VANDENBERGH %' A
FE T Wi 2 AT W B I O AR e ) R R
RUTHERFORD 26" i 58 T /K I ALAL W 5 B0 3K 14
SEPERE  IE AT S S U T A R 2
B TAN S5 WANG S5 UBIESE T FL AKX 7K e
FLALRDJE 1 RE A R M 5 XTE 28051 ] 20 g A 4
FREAT (SHPB ) ¢ 8 1 ' I3 15 70 2% 1) R 45 1o 1 g A%
I, RS T & T2t fe s ez Al ik
BB G T AN [) 8 15 B X 30 757 J 3K 3 A8 e
(RS ) 5 4 0 2 SR SE TR RS L K T AR
FEA B X LA T I B R R R )

ZE bR g, E AN E B AT R R T
KT . KT WH BRI N ER, HAThY
W 50Ty 10 2 45 vh ORI 27 4
2 B W R A ACRR AR . TR

TN RRE A RTRE, 2Rk 32 i 5
AN 18] B S R, A BT O R SR B /NI
D[] A LR PRSI o TSP TR R, S AR 3
i J3E U5 3 45 DR 2R 24 2 0 7 IR R A R 7 A R Y
Wi, fi H 7 AR R O W B I | e ) 2 1k e
e S TNV BTG . B T I IR
X — T F R AR SCRYBIEFE B AN R ) K- 5
VPS8 T 01 M 700 2 kRS

T, A SCaE Y AN [ R R EE B 3 9
I AEA RN K55l B A5 3 SR TSI I
MG R SR V1K OC R 5 IR R 4 B
B4 RO HEAT A, L T [l S R I LE
JE K 87 T3 7 A T R i A SR A

1 X34

1.1 H&

AR AR SEZ AN 7 7= b A BR 2 7 A 7= 1Y)
BR (Esso) TO#B A M , AR (A I TR 75
KR A RS HURR ) (JTG 3432—2024) ()5 i
FRCELTE ) ) X e 32 ZEME BE P8 R b A5 4G 0 , 7 75 6 22
PEREFR PRI 25 S 2 1.

R1 HHEZZERER

Table 1 Main performance indicators of asphalt

- s | e
Eistan LA .
gL EhR
£ AJE(25°C,55,100 g) 10" mm | 66 | 60~80
APNEE T -12 [-15~1.0
Ak A C 48.5 >46
FERE(15°C) cm 115 >100
e FiAE L % 025 | <08
HEF I BREREF AR L
. % 70.5 >63
(PTFOT) (25°C,55,100 g)
Fi | BREmaEE(s C,5 em/min) | em | 6.6 | 26

1.2 ¥#H

AR 3 A DR R A AT, ek REFE AR AR
P (N B TREAERHA AR ) (JTG E42—2020) A1
BURVEATREIN , 7Ry FEAR B AR AL REAG I 25 5 W3 2.

116 A5 W Ak < https: //jtkxyge. csust. edu. cn/jtkxyge/home



% 24 HONE F R

FIRIE®

849 % v B AT

F2 oAb m R

Table 2 Performance test results of mineral powder
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Fig.3 Bending beam rheometer
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Fig.4 Experimental procedure
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R4 ARRBAEA BN AKF T G 0.6) 5% K F= 2 09 5 - 48 A8 At
Table 4 Parameters of fractional exponential model for asphalt mortar at different temperatures and stresses
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/G 57 J1/MPa SRR BT S8
DyMPa™! D,/MPa™! a B y
0.3720 0.011 628 0.074 958 -0.338 580 64.797 500 0.338 960
0.446 4 0.012 225 0.075 188 -0.315 690 50.734 900 0.316 130
-6 0.520 8 0.013 772 0.076 256 -0.370 710 29.916 300 0.371 420
0.5952 0.014 819 0.076 823 -0.357 020 33.676 400 0.357 670
0.669 6 0.015 382 0.077 761 -0.367 190 20.164 300 0.368 160
0.3720 0.002 404 0.009 174 -0.397 650 2.416 370 0.401 900
0.446 4 0.002 762 0.008 772 -0.397 480 2.293 890 0.402 010
-12 0.520 8 0.002 924 0.010 299 -0.397 630 2.411 840 0.401 910
0.5952 0.003 584 0.011 038 -0.397 970 3.568 830 0.401 430
0.669 6 0.004 878 0.012 771 -0.398 090 3.731 520 0.401 350
0.3720 0.001 224 0.002 874 -0.294 850 12.328 500 0.296 110
0.446 4 0.001 217 0.002 940 -0.334 990 12.576 700 0.336 290
-18 0.520 8 0.001 215 0.003 226 -0.304 570 13.495 100 0.305 790
0.5952 0.001 408 0.003 322 -0.285 550 13.591 100 0.286 790
0.669 6 0.001 770 0.003 356 -0.253 230 10.406 000 0.311 490
0.3720 0.000 677 0.001 285 -0.332 940 17.752 030 0.335 050
0.446 4 0.000 719 0.001 422 -0.312 990 12.380 200 0.314 340
-24 0.520 8 0.000 752 0.001 335 -0.391 360 18.205 700 0.397 900
0.5952 0.000 870 0.001 592 -0.389 740 13.775 600 0.398 180
0.669 6 0.000 954 0.001 671 -0.279 520 16.224 100 0.280 550
0.3720 0.000 488 0.000 730 -0.397 950 4.178 830 0.401 310
0.446 4 0.000 503 0.000 826 -0.318 620 1.975 480 0.324 100
=30 0.520 8 0.000 568 0.000 909 -0.398 180 4.040 610 0.401 300
0.5952 0.000 599 0.000 961 -0.346 970 1.953 100 0.348 440
0.669 6 0.000 645 0.000 971 -0.388 340 1.317 600 0.396 750
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