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Abstract

This article has taken the example of the asphalt pavement of the Shanglin Interchange over the
Mabin (Laibin-Mashan) Expressway as an example to establish a finite element model of the beam.
The calculation is based on the tensile stress at the top of the pavement and the shear stress be-
tween the layers. Comparing three different pavement schemes, the effects of different driving
conditions and temperatures on the asphalt pavement stress were analyzed. The results show that
the advantages of the tensile structure of flip-type structure and flip-type resistance to thermal
stress are better than other structures.
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Figure 1. Finite element model
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Figure 2. Double wheel uniform load (unit: cm)

2. WA (BAL: cm)

Table 1. Bridge deck pavement system material parameters

= 1. AEMRERMESH

gz JEE (cm) i (MPa) HELVN =
M RARHE B2 4 1400 0.3
IEIRARHIEE T2 6 1200 0.3
M B e 2 8 32,500 0.2
bt — 34,500 0.2

3. ITERAXMIHEHEGERZ INF

RUZ AR BT IE SR A B S AAEE, ARYEFTIE ISR A B2, P s A &R
IEH A B2 RGOS R 50, B 70X =M A I RAEAR AT G0 N % B A5 05 RS2 18505
S EEA N 2 Fis.
3.1. EHBEHBEHRERZ RN

TEE1E 30% PPl REIFERE B [4], XTHLAHTAEE. BE 20%. 40%. 60%. 80%FH 100%5%1F T,
DB RZ 1.

TEA RGBSR, A ESE N B A3, BRI INEe S E A . ARE 0. D) T A

FERE R IR E 77, R Q2)F BRI, KSR AIL KA SN 20 cm, #iE LR
ARG K 2] [3]. HHELRIE 3 iR,

[ﬁj -3 @.1)

R Py
A P LR H (KN 5
P; B B R B4 iR (M Pa) ;
B ——hrAERHI(KN):
po— PR G J) (MPa).
P=ps 2.2)
A s—HBAEH TR (cm’).

AFEEZM T, &HRDEMREERZ G, HEERWE 3. B 4 fos.

B 3. 15 4 Brar s, BEE SN, SR )RR N, o, B TRR
PRI RAN R FTE— > FHR=E > HERZ, HHBEEBERMN, RS5O T & 5 50 2 5 L4k s:
T REEas, ERBRERIE 100%0, ZTER KA N JES] 7 0.5488 MPa;  FHifif K8 ) KN A:
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Table 2. Different paving structure composite material parameters

2. TRIHEGHEGMRSH

CIESYES SRR R Y ia) = JEE (cm) ¥ (MPa)
HiZE L2 4 1400
WE S IEH
% TR 6 1200
R e 6 1200
HR- [HES.
%R 4 1400
R e 5 1400
HE= HER
HRETZ 5 1400

Table 3. Load calculation parameters corresponding to different overload rates

3. TRIBHENENEHITESH

B (%) A (KN) P (MPa) R R (em?) 3L (cm)

0 100 0.91 109.89 25

20 120 1.02 117.65 30

40 140 113 123.89 31

60 160 1.23 130.08 33

80 180 133 135.34 34
100 200 1.43 139.86 35
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Figure 3. Effect of overload rate on the maximum tensile
stress at the top of three kinds of schemes
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Figure 4. Effect of overload rate on the interface maximum
shear stress of three schemes
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Oy =2.1524 7 —02169 1 +0.2247 R* =0.9927 (2.10)
Ty = 0.3095F+0.1737  R* =0.9996 (2.11)

75 % (A5 2 5 1) -

Oy =1.9440 % —0.0887 f +0.1433  R* =0.9889 (2.12)
Tyux =0.31257+0.1816  R* =0.9993 (2.13)

77 % = (A5 R A1)

Oy = 1712712 +0.0535 +0.0761  R*> =0.9871 (2.14)

Ty =0.3108£+0.1742  R*> =0.9995 (2.15)
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Figure 5. Effect of horizontal friction coefficient on the maximum
tensile stress at the top of three kinds of schemes
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Figure 6. Effect of horizontal friction coefficient on the interface
maximum shear stress of three schemes
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Figure 7. Effect of temperature change on the maximum tensile
stress at the top of three kinds of schemes
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Figure 8. Effect of temperature change on the interface maximum
shear stress of three schemes
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TR = (AR R G5

Gy = 0.000372 +0.03367 +0.0810  R* =0.9979 (3.11)
Tyux = 0.00087% —0.00717 +0.1899  R* = 0.9866 (3.12)
KNP T—REARE(T).
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