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Effcet of Interlayer Contact State on Mechanical
Response of Bridge Deck Pavement Structure

WAN Chen-guang, SHEN Ai-qin", XUE Cui-zhen,ZHAO Xue-ying
(Highway School,Chang’an Univ, Xi’an, Shaanxi 710064 ,China)

Abstract: To solve the problem of insufficient consideration of interlayer contact state between leveling
course and asphalt pavement, a new interlayer contact factor was adopted in this paper. Based on the semi-
contacted bi-layer beam mechanical model, a calculation formula was derived, and the bending test on a bi-
layer beam was designed to determine the interlayer contact factors under different concrete surface treat-
ments and spraying volume of modified asphalt condition. Meanwhile, the mechanical responses were ana-
lyzed by using the analysis software ANSYS under different interlayer contact states. The results show
that the interlayer contact state under artificial chiseling treatment is the best, and the maximum value of
the interlayer contact factor is 0. 607. The stress state of the asphalt pavement structure in the continuous
layer contact state is obviously worse than that of the complete continuous contact condition. Taking the
shear stress of asphalt pavement under cutting groove measure as an example, the maximum stresses in XY

and YZ directions are 0. 412 MPa and 0. 421 MPa, while the stresses are 0. 195MPa and 0. 222 MPa under
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the complete continuous contact condition, and the former are larger than the latter by 111% and 91%, re-

spectively. It shows that the complete continuous contact condition is not reasonable in the design of deck

pavement structure. Compared with the fully continuous state, the stress state of asphalt pavement is ob-

viously deteriorated, which indicates that the layer of the pavement layer and the layer of the asphalt over-

lay can be enhanced when the pavement is laid.

Key words: road construction; bridge deck pavement; semi-contacted bi-layer beam;interlayer contact

factor;mechanical response
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Fig. 1 The mechanical model

of semi-contacted bi-layer beam

1.2 EEEMABERES
W (ED, f1(ED 533 8 5 456 U2 G rp
B RS R X2 RS NI (ED, A
(EI), = (ED), + (ED, = E\I, + E,I, =

Yq

E.b J»’z yidy + Ezbj yidy.

(D
Ape o R LA L 235 32 G R 3%
%E*‘@?ﬂﬂ‘lﬁﬁ%ﬁ; NisYV2s V3 ﬂl Vi fﬁﬁj\%ﬂﬁﬂ?

yo=— [%Hho—%m—w}:

- [%Jr(ho —’é—l)ﬁ]



59 30

Ti FROGAE - )2 (] % A R 285 X AT 1A ol 2R 445 H) 3 2 Wi B ) 582 ) 115

_

h
yz*? (ho_?l)(l—a):

(1+/3>’12—1—h0/3,

V3 =— [%_Uﬁ +%_ho)(1—a)}

hy

h
y4:?2+(h1—0—2

—h)(1—a) =
h
—hoBthpt (L4 T

X3 CD SR A AT 15

3 3
\/4<E1h1 +Eh)[ (D, - W}
- OEE> hyhsy (h1‘|‘h2)2

(2)

AP BRAR i 22 XU RIS N E (ED), 5b,
HoR 2 vl a5 BEe  5 EH IoR R
1.3 HHEEANERDERELEiRT

D B R R k. R =
it X 56 ok R AT AR 0 i 2 U2 BEGUE WRE L) R BT R
SR A

X F RSP IELERUZ RTB W E (ED, T
ORI E

PL*

(ED), = 134 3

e Py O Inar 306 . Ny a0 O P A 25 1 T i
P [l AT mm. P, 550 107K U8 1R 5E - 5 PR A
ok — 2.

RO E VAR 3852 50 (2) RIVAT SR A0 00 i 2k

XUJZ 5 I 1) 2 f 2R 58
L4 EEEMaRyEEHR
141 XA R A

SR I 1 2 SO 1A i Y K 98 TR B AR Ay A
LSt T B 37« 43 i) AE TR BE + 3R AT R E L A
Bk ) R A7 A B CAn & 2 TS ) o e T A s TR
88 0.8 mm,0.6 mm,1.2 mm fl 1.4 mm;R)5
TERRHEZRAE T IR 7 ds 75 4b P B0 R 35 - Al 3% T ot
T B KRG 45 )2 A SCE F SBS w9 7 [l 2 e A )
JEANE 0 B 7K R 25 2 SO 9 7 0 A o i 1L 2
kg/m’,1. 6 kg/m” fl 2. 0 kg/m* , bR #H £ 5 it A~ i
A W A7 A1 s AR AR 6 1 i 0 A A R — U 5.5
kg/m’; Z Ja ¥R EE L AR 10 em & 22 iob A
e mEIREE T IF R R SR EE R R ARG,
BERUZ BT EN R 5 em FE B9 BUZ /NG,

(b) ZiHl

(OF:7:!]

(D) #A

B2 Rtk @LEHEE

Fig. 2 Surface treatments of concrete slab
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Tab.1 The determination of elastic modulus

of asphalt concrete and cement concrete
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Tab.2 The measured values of flexural rigidity
and interlayer contact factors
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1.2 15 379.2 0.392
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1.2 15 231.2 0. 379
A 1.6 15 641. 2 0. 607
2.0 15 536. 3 0. 527
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of different structural materials
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layer under different contact condition
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Fig. 7 The maximum tensile stress of leveling
couse under different contact condition
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Fig. 8 The maximum shear stress of asphalt
layer under different contact condition
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