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Abstract

In order to explore the dynamic response of the combined flexible base pavement structure and
evaluate the stress state of the pavement structure under the real vehicle load, this study carried
out the test section test and analysis for the combined flexible base asphalt pavement. By embed-
ding three—dimensional strain sensors at the bottom of each structural layer and setting different
vehicle speeds and vehicle load schemes to repeatedly load the test section, the strain data were
collected and analyzed. The results show that the vehicle speed has a significant impact on the dy-
namic response of each structural layer. With the increase of the vehicle speed, the strain of each
layer decreases and the strain response time becomes shorter; the maximum values of the trans-
verse strain and the vertical strain are at the bottom of the AC-20C layer, the maximum tensile strain
is at the bottom of the cement stabilized base, and the strain response amplitude of the graded
crushed stone layer is small, with a good stress dissipation effect. The vehicle axle load has an obvi-
ous impact on the response of the structural layer, and the increase of the axle load will lead to the
increase of the extreme value of the strain response. Therefore, the vehicle speed, depth and axle
load have a significant impact on the mechanical response of the pavement structure. The research
results can provide a reference for the design of the combined flexible base structure pavement and
the overload control, which is conducive to ensuring the safe service and health level of the asphalt
pavement.
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Figure 1. Diagram of pavement structure and sensor layout
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Table 1. The gradation range of mineral aggregates for different asphalt mixtures

* 1. TRIFFER AR RHREERE

BT 51 55 FL mm) ) T 43 %(%)

TRE RIS
19 16 13.2 9.5 4.75 2.36 1.18 0.6 0.3 0.15 0.075
AC-16C 100 96.8 45.1 65.7 42.7 28.5 222 16.7 11.9 8.8 8.1
AC-20C 100 94.4 86.6 80.4 66.8 41.2 22.8 13.9 7.7 6.7 4.7

Table 2. Marshall test results of asphalt mixture under the optimal asphalt-aggregate ratio

2. RERALETHERAHDHRAELER
Bek BMma  HEENRER BB mmE prRRE AREW RerE WM

Byt (%) KRIEXEE WHE (%) (%) FIEE(%) (%) (%)
AC-16C 5.0 2.436 2.344 3.8 13.6 72.3 10.89 3.1
HARTIR / / / 3~5 >13.5 65~75 >8 2~4
AC-20C 4.5 2.553 2.452 4 13.2 70 14.16 3.62
HARTER / / / 3~5 >13 65~75 >8 1.5~4

2.3. fERRIRFHA

(1) W MNARTE

Wi RAR TR 2 7 A P2 1) DTC-100AS Wi RARAE &A%, KEMZA 2000 Hzo HASHAEHANE
25, TEIRANEE LB U SCRE,  PRUEAL S R 5 BRI R P [ e 22 [ . B s R 0 s Aor
B K MRHEEL A . fE AC-20C. ATB-25 )24 RS 4 NMENAST, Bim. RSAmAE 2 4.
KIMZE AC-16C BRI, 1EEMEHAEH THDRKAETIR, AR BARAE R Z R AR B

(2) TEEENA

Kl DTC-100B V% L N AR T ) A B K e e se WA 25 R A E I RARE L, SRAESIZE N 2000
Hz. W& HECR FH S E A s, I 5 T AR R 5] 5 A8 1 i s A4 sk 5 S i) e BELAR A o F B AR AR 1 AR
i, BEMEAMAE 4 MRE LN, #a. ARSmE 2 4.

(3) B AR

eI E 53 ZE I DTC-50F B RS, ] SEILFESNAS A il 2 23 PR B T el i) AR, L
AR AN G AL W ] (R RE R, BE RS AR SZAE W Bl BN BT o 987 A2 () il « R3S I, KA 2000 Hz.

24. FWMBHR

Table 3. Vehicle loading scheme
=3 EWMMEBER
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3 T 15 5 10 50
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6 10 3 7

7 R 15 5 10 30
8 20 7 13
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Figure 2. Time-history curve of transverse strain of AC-20C layer
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Figure 3. Time-history curve of longitudinal strain of AC-20C layer
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Figure 4. Time-history curve of vertical strain of AC-20C layer
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Figure 5. Time-history curve of transverse strain of ATB-25 layer
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Figure 6. Time-history curve of longitudinal strain of ATB-25 layer
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Figure 7. Time-history curve of vertical strain of ATB-25 layer
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Figure 8. Time-history curve of transverse strain of graded crushed stone layer
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Figure 9. Time-history curve of longitudinal strain of graded crushed stone layer
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Figure 10. Time-history curve of transverse strain of cement stabilized macadam layer
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Figure 11. Time-history curve of longitudinal strain of cement stabilized macadam layer

11. KRFRERA BN E R ERFZHZ

20
——90km/h ———70km/h ———50km/h 30km/h  ———10km/h

0 —

-100
1 1.5 2
AT /s

Figure 12. Time-history curve of vertical strain of cement stabilized macadam layer
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Figure 13. Time-history curves of transverse strain of each structural layer at different depths
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Figure 14. Time-history curves of longitudinal strain of each structural layer at different depths
14. TEIRE T &ERE e TR
1% 1) 2 AR AE VR B T ) b A R R T A A B B . AC-20C J2 R A 8k 1] s B AR F R, TR A 2 4
mEESAER T LR, HAZERNEEE . FERBE NI, B R AR 8N 5
AC-20C JZ M) K AR 53 Al /& ATB-25 [ HUK RS E AT E I 1.29 581 1.73 £,

DOI: 10.12677/hjce.2025.144095 889 TARTH


https://doi.org/10.12677/hjce.2025.144095

RIS

10

-10
-20
-30
-40
50 ——AC-20C

60 —— ATB-25

0 —— KRR

Mg

-80
-90

[}
o
n

1 1.5 2
(5] /s

Figure 15. Time-history curves of | vertical strain of each structural layer at different depths
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Figure 16. Time-history curves of transverse strain of AC-20C layer under different axle loads
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Figure 17. Time-history curves of longitudinal strain of AC-20C layer under different axle loads
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Figure 18. Time-history curves of vertical strain of AC-20C layer under different axle loads
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