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Abstract
Rutting is a common disease in road engineering, rutting development seriously affects driving
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safety and driving comfort, in order to improve the rutting performance of the pavement, this paper
adopts different dosages of rubber powder and anti-rutting agents as an environmentally friendly
modifier prepared two groups of modified asphalt mixtures, rutting test, Marshall stability test and
three-point bending low-temperature trabeculae test and other road performance experimental re-
search. The test results show that compared with the use of matrix asphalt and SBS modified asphalt,
the use of composite modifiers prepared by the multiphase composite modified asphalt mixture of
high and low temperature performance and water stability are significantly improved.

Keywords

Gel Powder, Anti-Rutting Agent, Composite Modification, Asphalt Mixture

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 51§

TR B A U0 T 0 T ) T AR oy B R i T SR TR Y 950 LA B BT LR A AR A
f AR E AR Z, W H I IR R WK, RIS #4224k, T 2
T (RIS P RS P A A [ 1] AEARARAT O AR AR, I 7 R IR S AE AT 2 R RAVAAT R L %
SRR 7 6 LTS DAL )T T o R PR L 2 R B At A R SR 7 ) % X P 75 YR bl A 2T
B 2R SR A, S T T v AR RS B RN AR R AR IR AR PE KA GE P, AT/ B AE
RN F AL [2] 0 SISO TR AT BLORIE I 75 15 T K30 ey B S A IR, [ A AR efli 1 Kt
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X O3 R AL R SR I T M REREAT 1T IC, M B2 A Rk S B 7 R v A RE R AN S
HEE R 1 ROR R 7 B ARIR TR L RS, FIRDG L PUR 7 R BE . PIRBUMERPUKSIERERTT 3% . HE
FHEISEWIIL T B BRI /SBS H & etk s SR A R TERE, AIlmB ERR/SBS Hatitkifike
BHA LR R DT IR T RAUKAE E 1.

NFEI FAERER BTG B BP0 5 A SO E IR 15% A + 0.3%HT 4= 40T i H AR £ ik
it BEZME G ST RGBS &% R D 11%/E8 + 0.25%HT -0 15%HHK
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1) W5 BEFCH SRR TE S5 % i & AR T, B R — i B IH R I R ) B 5
T R BEPE SIF N ORI, SRR PP I AT R BT DTS . AR B B AR bR LR 1o

2) kb, KA =RIERLE A4 10~20 mm. 5~10 mm fEJ9HIAE R, 0~5 mm E94n4ekt, SRR
Wk SRR ELE RESR bR A% 2.
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Table 1. Rubber asphalt test index
= 1. BERIHE IR

REGTH FLAT RIS 45 HRER G AE
180°Clighe Ak e Pa's 3.0 2.0~5.0 T0625
(PN 0.1 mm 55.9 30~60 T0604
WAL B (AERE) AT T 61 60 T0606
HPEREANT % 65.0 60 T0662
LEGBTC) AT cm 6.2 5 T0605

Table 2. Aggregate performance test index

2. ERERERIEIENR

K i H KOs 4 B HiARE R RGP
JEREE, % 19.3 <28 T0316
B, % 15.4 <30 T0317
‘ 4.75~9.5 mm 15.7 <20
AR S 2, % T0312
>9.5 mm 7.3 <15
5 PRGBS 4 >4 T0616
RISFREE, % 1.7 <5 T0320

Table 3. Test index of physical properties of anti-rutting agent
2 3. MERFIE Y R IR R

fatr LA HARER BRI ZR
S / TORDIR, 357, . 4k / i 2
A RIURL 5 g <0.03 JT/T860.1 0.023
R glem® <1.0 GB/T 1033 0.946
T Rb 9/10min >1.0 GBI/T 3682 1.3
Wy EE % <5 JTG E20 33

4) FFMTE S SBS ST . T 5 SBS ST F T U5 VR AR F M e RO X E 0 #T
2.2. e &L

1) STt iR AC-20 24305 5 IR A RHEE AT UGB FE OB VAR 2N 8% 30 75 3 T it T B AR
J5) (JTG F40-2004), fEIGEFAERIMN, HARARIEEM . T A=DHE . =N EEC L& LT
% 4, BB R 4.1%, PUERGRINEAN 0.3%, 64 HTEIRA RTS8, ARG REC it 2k 2 A Ak
JECARFFEFR I 1. 55 5 AR,

ARSI HEE AT LIS, I 9 AV. VMA. VFA DL RS ERE . a5 R ITE sk, H B8R
W ER, RIHEHRIT 2 1E 9T e »

2) FAEWTHFHEMLE. KA 3.1%. 3.6%. 4.1%. 4.6%. 5.1% L MHTHEHTDHURRE, 5%
G 6. IMHARMEENTHERN 4.11%, BUER 4.1%.
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Figure 1. Gradation curves
1. RECHIZRE
Table 4. Mix ratio composition
< 4. BLETLAERR
IR 10~20 mm K 5~10 mm £ KA 0~5 mm Ry
R 1 45 21 31 3
PRI 2 45 18 34 3
M 3 45 15 37 3
Table 5. Volume index table for the three synthetic gradations
= 5. ZFhE R MATRTEIRE
R BRI 1 HREL 2 HIRHC 3 T ER
WEHE, % 41 /
R BB %, glem? 2.405 2.419 2.442 S
BOAHX HLiR 2%, g/em® 2.523 2.530 2.536 s
THE AV, % 5.0 4.4 3.1 3~6
WEHA B VMA, % 14.2 13.6 12.9 >13.5
B WAE VFA, % 63.7 67.9 73.8 65~75
faEE, KN 11.65 12.6 10.32 >8
JAE, mm 2.5 3.3 3.7 1.5~4
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Table 6. Summary of AC-20 Marshall test results
= 6. AC-20 LEIRIRILARICR

Wi = 3.1 3.6 41 4.6 5.1 HAZ R
RKHIEE 2.568 2.549 2.530 2511 2.493 /
TRRE, % 6.3 5.3 4.4 3.4 2.5 3~6
TRHEB R, % 13.23 13.50 13.62 13.81 14.11 >13.5%
TR, % 52.1 60.3 67.9 75.7 82.4 65~75
FRERE, kN 10.1 11.9 12.6 12.6 11.5 >8.0
WAE (mm) 2.2 2.8 33 3.7 4.1 1.5~4

3. IhBERER MR
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Figure 2. Stability of multiphase composite modified asphalt mixture
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RO RS P2 5 10 ) O R R Bl A R R SRV Al A FRE I N I 5 VR A R R R 3h AL T 1A

B E A 0N

ps=N-t)e o €

Ao N ARIGIAEIRESE, #A 42 WImin; dis dy 23 BI9EFE] £ (45 min). t, (60 min) (28 FE & (mm);
Co NRIHR B IE R C NIk REL

Bl JEEH FH A S BRIl 7 VR PR vl A 1 o R B R S0 3en  a  VR B RMIR A2 1= (60 °C ) I
BRVEF N 230008 B 1 R SR R, VRN VPN G R & R R B TR i dE AR . TS 75 A0 SBS el PEI 7 1R
AR LR shRa e B VR NS, MR I 11%58; + 0.25% 3T 4= 577 AN 15% MKy + 0.3%3HT 4771
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Figure 3. Displacement curve
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Figure 4. Dynamic stability diagram
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Figure 5. Immersion residual stability diagram
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Figure 6. Tensile strength ratio of freeze-thaw splitting of different types
of mixtures
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Figure 7. Splitting strength of different types of mixtures
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Figure 8. Low temperature trabecular test load-deflection curve
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Figure 9. Low temperature trabecular test bending failure strain

E 9. KB R I T ARIT R

4, &5ig

1) i DL BB A R A Y AR A B A TR 7L, 256 15 11%558 + 0.25%471
ERIGRIAN 5% + 0.3%30 75 Hil 7 P9 4L 0 2 A s 1k 07 75 VR B RH IR 45 TPEAN vl AR AN YUK A5 55 1k B 4R
bR, 15%MKy + 0.3% P4 HTh iR &k B A LR 2R & 2 1t RE .

2) BINPIERGHIN G St h IR SRS SBS Bt H R G 8L U IR G EHHEEL, Z&8 0t
HRA R SR R KiEdem, i SBS sttEisy: HARIR MR B R iR &R A Bk, (HIk
SBS MM H IR A RMRIRERERS 22, PUKIRERE S SBS s R A BIAH 4.

DOI: 10.12677/ms.2024.145076 703 FHE Rl


https://doi.org/10.12677/ms.2024.145076

WKV, ZE

&E 3k

(1]
[2]

(3]

[4]
[5]

(6]

CrRE A B SAARD) gmEa. b E R LA AR L 4RIA - 2020 [J]. I A B4R, 2020, 33(10): 1-66.

Tkdrer, mibkig, BT, it IS 2 TR R 4 M BB R R IR R [J]. AR, 2023, 41(10): 80-93.
https://doi.org/10.19922/j.1009-7767.2023.10.080

FER. PUERGH SR H RS R B AR IE[)]. 2S@ i 5, 2016(2): 85-87+11.
https://doi.org/10.16248/j.cnki.11-3723/u.2016.02.098

S, PRGN H R Y RE 2 m AT [J]. YLV M, 2023(11): 26-28+32.

B, BR, 8, %R 0 PR SO T % T2 S MRV ]. T E A B R, 2023, 36(12):
143-154.

HAARL, &k, 22K, 2. DB ERN/SBS otk i K R4 B H M RED]. 1P &5, 2024, 50(5):
104-108.

DOI: 10.12677/ms.2024.145076 704 PR R


https://doi.org/10.12677/ms.2024.145076
https://doi.org/10.19922/j.1009-7767.2023.10.080
https://doi.org/10.16248/j.cnki.11-3723/u.2016.02.098

	胶粉/抗车辙剂复合改性沥青混合料路用性能研究
	摘  要
	关键词
	Research on the Road Performance of Modified Asphalt Mixtures with Gel Powder/Anti-Rutting Agent Composite Modification
	Abstract
	Keywords
	1. 引言
	2. 试验材料和配合比设计
	2.1. 试验材料
	2.2. 配合比设计

	3. 沥青混合料性能研究
	3.1. 高温稳定性
	3.1.1. 马歇尔稳定度
	3.1.2. 动稳定度

	3.2. 水稳定性
	3.2.1. 浸水残留稳定度
	3.2.2. 冻融劈裂强度

	3.3. 低温抗裂性
	3.3.1. 劈裂强度
	3.3.2. 三点弯曲低温小梁试验


	4. 结论
	参考文献

