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Abstract

Due to its excellent high temperature stability and water permeability, LSPM has played a very
good role in solving the water damage and reflective cracks of the semi-rigid base pavement. At
present, a unique Shandong pavement structure has been formed in China. Its design standard has
been recognized internationally as reaching the design standard for long-life asphalt pavement.
According to the theory of asphalt mixture strength and stability, asphalt mixture must have cer-
tain shear strength at high temperature. The shear strength mainly depends on the two parame-
ters of asphalt mixture’s cohesion C and internal friction angle ¢. The cohesive force C of the as-
phalt mixture depends on the performance of the asphalt and the interaction between the asphalt
and the mineral material, while the internal friction angle ¢ depends on the mineral material
gradation, particle shape, surface characteristics and thickness of the asphalt film of the asphalt
mixture. Based on the above-mentioned performance characteristics of LSPM, this paper uses dif-
ferent binders to design LSPM mixtures, and analyzes the shear strength of LSPM mixtures with
different binder designs. According to the research results, since the rubber asphalt has a higher
viscosity, the shear strength of the mixture designed with it is better than that of MAC and SBS.
Unmodified asphalt has lower viscosity. The shear strength of the design mixture is the smallest
compared with others. MAC and SBS modified asphalt has obvious advantages in high temperature
performance compared with unmodified asphalt. As a high viscoelastic, low-cost product, rubber
asphalt has good high temperature performance when used in LSPM and has good application
prospects.
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FHLARE K 718 A8 LSPM (Large-Stone Porous Asphalt Mixes) /& $8 7R &8 i K RiE N 25~63
mm (1 FE~]~2.5 TP AFEMHE RS R, H N & R HERE] 20 429, FAE 1903 4 Warren Brothers
AFRH S AR RIIED IR AR A R R 1], B KRS EIA 75 mm,  BEFRALEL
KBRS FE ARG BE, PRI F IR A RIS A 85N . £ B B K H H AR 0 (NCAT) Prithvi S. Kandhal
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FRE FLAE 1990 £EM (TR BT HITE) [4] (CII37-90)er, Jy 1 ¥ 3 i i 22 X D 5 1 2 (0 4
WO ACIH T )2 KPUBTFR PR S AN, (HIERBRTZ N . u@%-%%@@@%mﬁﬁﬁﬁ%Lt
IR R AR IR S A A BEE A A S EG AT AT, X N SO R AR ¥ B Y
SREEEAT VA, TR ARCON:

r=octan@+c A1
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c—IIHEREEIIZ ], MPa;
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2.2. BB E

A B (6] 6 B A 3 FET 00 7 VR A BH BB 7 AT 7 g R SR 3 P B0 1 T LR R 2
PO SR R T VA R A =gl 7], AT EE BT, F R BT PIRIEHL(SST).
3. LSPM R &# it

T WA R R LSPM YR A BHT BT VIR (ISR, A SO 7 DURI 75 e 4kt B Vi

HREHN T, MAC EtEiFERS M, SBS tkliFNR SN S, BIRHERS N Xo FEx PR KL R
B IRFREEAT T, FFxT DU R GORHR S I 25 AT 0 o AORRE G ACA AT, SRLERE AR

3.1. [RMRIEMERE
Xt ide I A Al Sl R B B AT AR, AN A R AR 1 B

Table 1. The detection indicators of four kinds asphalt binder
= 1. OB RERHENIEIRIER

TiH LX) J M S X
EFANEQ5T, 55, 100 g) 0.1 mm 60 50 50 65
AL S (R&B) °c 46.5 117 85 62.5
60°CE) IR Pa's 184 650
135 CIz Bk Pas - - 2.5 13.3
175°Cig gk B Pa‘s - - - 2.97
5CHESE cm - - 33 20
10°C %E & cm 70
BHT(48 h Ak A %) °c - - 0.6
PG 7% 64~22 76~22 76~28

DOI: 10.12677/ms.2021.117101 880 PR R


https://doi.org/10.12677/ms.2021.117101

YFEA 2

MAC BMEH ARG B i7E ARSI B TH it LR ARIEY [8] TG F40)H A& M 2, Xt
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HH T4 50 M R BRSO SR R A 22 S, DU M IR R H AR AR 70 R B AN [F T, SRR AR L,
ZREUMEE AL S A AR E R S, i MAC I B A E RS T H A=K, SBS st &
MAC P I NEE#RIE, YR TR, XemmiRtfe ke AR, HT8m TRk, EEEmETH +
SIS, T AR =R R A T ORIR R R, s AR AR S A F

HH T LSPM [ K AFRRIAZZR AT 26.5 m, R A BHER A A KE 20~30 mm, 10~20 mm. 5~10 mm.
3~5 mm Al 0~3 mm FLFHRIE . A TAORIEH BAA RIFHIPT CEGE ), ZoRAA —EMlis SR, N TR

R SRR RIFIORATE, BORIETERER TS BT 208 o
3.2. RARRECIRT
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LI 1.

Table 2. The calculation table of synthesis gradation
2. ARAEITER

TiH
375 315 265 19 16 132 9.5 475 236 1.18 0.6

B R 100.0 958 849 599 533 384 256 14.7 9.0 7.4 6.2
LSPM-30 FR 100 90 70 42 33 26 19 6 6 3 2

LSPM-30 R 100 100 95 76 66 56 39 29 18 15 10

0.3 0.15 0.075

5.1 6.3 3.7

AL UM

100.0

90.0

BEESE D

——LSPM-30_LFR

——LSPM-30 IR

—— WfELA

i L -

&
0.150.3 0.6 1.18  2.36 4.75 9.5 13.2 19
AR (mm)

Figure 1. The defined gradation curve
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PR A s SEARCHEAT 1 B
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Table 3. Summary of volume indexes of various binder mixtures

3. BMREHRE S RHATRIEIRLE

R &R IEME, % I RFR IR AT 2 B T2 BREPE, % S BR A SFIE, %
MAC B H 32 2.585 16.5 16.6
FER T 3.5 (10 0.1%%£7-4k) 2.577 16.9 15.3
SBS St i 32 2.585 15.9 15.9
BRI 32 2.596 16.7 16.9
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KRS RA R RN E RN E SERDERGEVERNFE T, =BRIURHE SAED S =
FEbR 2 —, BT aRIn Al LS 2 i e HEK I R & R s I B = I A RS . M
RS T LA DRUEI 5 AN = AR i (s R i s SRS T DU 2 HE K PR T VR A R AN R A P2 B K
W /N E & AR XN & e] DU A KR SR AR S0, 7EyaRE N H
SRR e bR 5 E B E R s 8, EREEMNIEHEENRENEHE. X TRNEE
RE BT s RRAAREOR, HREE TH MBI ERER, ZRITINREDRR <0.2%, N T RIEREAEA
RARE, RHOGRS T ERAGER T 25%. Z5G L& fElr, RN L A0% R R A B &5
PASilE TH PR ZER R, 456 SRR i s &k s S RN 3.2%.

4. LSPM InBisaELE R R 2

AP PUFRAR 5L LSPM VR & KR FH 8l =i 36 77 vEo6 Hep iy st e b AT IR S o Hr . RTSCHR R T
BRI, NEER, DL MAC SR A RG], X =R I A s A B T A BT, YR A RHE
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Figure 2. The relationship between deviator stress and strain under different
confining pressures
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His 2 WTRAE Y, BEE MG R, SRR oK B i 8N, [ EE % 414 kPa i, 1§
R A A, DARABE BT i T R, fRIUE LSPM A 35 1 -G B v 2 78 73 1) e S DASR AL A2 68 Fry s
LV HGE P R A R T M E AR

RV T 925 v B34S 3 oAt = 0 o 00 7 VR 5 RO BT O, DU RPN RIR G5 RHI S TR A RHE 414
kPa [ [ T (ORI 32 8 KB s LI 3. ] 4
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Figure 3. Comparison of the principal stress distribution of different binders asphalt mixtures
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Figure 4. Comparison of the shear strength distribution of different binder asphalt mixtures
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