Had s MM B %2 2 A B H K F F Raswsemn Vol. 44 No. 3
2012 4F 6 H J. Xi'an Univ. of Arch. & Tech. (Natural Science Edition) Jun. 2012

5T LT W= K e TR BE
W3 T TV 35 T D S R 0

o

(L. VU2 W 222 B 48 PR AA B . BT P22 7100615 2. K% R 3R L 2F B . B 744 710054)

T OE O TR N WOBUZ S TH K U TR BE 0 0l T 45 R 1Y 2 R R A BRI AT Ik # ST
KU T BB O S TR 0 A 7 e A 1) U B F ) 2 - 2B RS 5 A TR X AN [R) 90 2 JE B R AN T R )
W2 TR B R 0T I U I ) 5 U B e 2R B AT AR A AR E SR A SR R T U 2 R R
WAL 2 1 SRR R S T e din i U2 5 R A o DA

SRR KRR EE L s VI T N2 5 By W ISR 5 T 2 e N 5 I B N S 5 3 B 2R B

R E S %S UL16. 216 EARERD A XEHE.1006-7930(2012)03-0420-06

R » 708 5 35 - o 5 00 75 S 1A 1% L P R B9 R T T AT O i A A 20 g 3R R A
ZERAE IR e B BU Jy B v B G DA S B00 T A = i B S S A L G R B TR A T Y
SR ATIE 2 — . TR 2R ) A7 70 2 W5 I B TR 45 ) 1) 8 A P R 3 0 P B 2 SO T ) 45 0 P O
245 0 7 05 2 A D . H T A SIS N B X S S SRR A T K A L AR I A R T A 1Y
B9 3 I 2 445 48 S 55 2R 5% R e B 7 g 43 e 5 G BE L B A AT IR S 5 SR T BROC 9 T 15 4 BT B T T
Z4000 SR A BRI R AL UL A T S A B 1 7 AR A A AL RIS 3 T A TH K U8 YR B A 0
T 2 22 1 U B W) AT A AR G S S SR B T B AR i K e TR R e T 4 £ P PR RE. AR T A
T 2 LA PP L B T S S SR 7 A Y BIL B o 30 T N U L g IR AR G DR R AR X TG 45 R )
(W FEAN FE 0. AR SR AT BRIC I3 Mt 5 36 3 S 3 52 ROE 3t 2~ 88 5 IO 3 3+ A5 Y 23 A [ Jon el )2
JREJEE AR R AN [ IR A2 5 B2 AR A% T B T 235 4 1) 1 2 W IO AT Ay it T 3 {46 B9 A A

1 ARTITEHER

L1 REEERRE

THEARRDRE e THD 45 44 A0y 591 J2R A
WK A L2 JZE 30 O R O AR 1
IR TR BE g% AT 1 ) IR ACJ LA U 5 I A
JZ . SR EE N ) A RO B I L X 4% 45
R R B

(DAL JZ 0 5 4% 1] [R) 4 4 24 5if
PERERE L 6 NI 2R A

(2) e 1 J2= [) 5 10 42 S B4 o )22 18] 318 2
Lo AR 5 5

(3) 4% 4 F T2 119 k38 Wie 41 28 505 B 1) A T 2R 550 A B 2 47 28022 A S BB 25

(4 it i 5 T A% 8 1 2 A1 - 72 7K - D5 1) T B IR A% 3 5

N T BRI B AN B AT IO B TR 45 R 1 32 0 AR T TR B A A 1) R S 25 A SR P R S 1 5 3 o

() Integral grid division (b) Grid division of joint

A1 mAtFEs

Fig.1 Calculation model of stress
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Fig. 3 Stress calculating position of each pavement layer
J153 3N T

22.77% ~175.94%:19. 96 % ~73.91% ;20. 19% ~73.60%.

Stress calculating position /m
0.00 0.05 0.10 0.5 020 025 0.30
0.5 T T T T T !

Stress calculating position/m
026).00 0.05 0.10 0.15 020 025 038

04 0.15 +

03[ 0.10
L 02 0.05 | ~.
e o« -~ -
LR S 00!
500 . & 005 | 3

oLy 2 0.0 :

L 5

-02 4 -0.15 |

03 5 5--- lécm
(a) Bottom surface of stress absorption layer

B4 XFBA

-(b) Top surface of stress absorptlon layer

F Al R R LT 4R

Stress calculating position/m

0.00 005 010 015 020 025 0.30
0.20 T T T T T ]

0.15
0.10
0.05

&
S 0.00

1 fgcm &-0.05
2 cm
3 10 cm -0.10
4—12cm -0.15
5----16cm

B 71

1— 6cm

\
DW=
)

2 8cm
1] 3 10cm
J 4——12cm
5----16cm

Fig.4 Thermal stress under different thickness of asphall overlay
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Fig. 5 Thermal stress under different modulus of asphalt overlay
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Fig. 6 Thermal stress under different thickness of stress absorption layer
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Fig.7 Thermal stress under different modulus of stress absorption layer
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Fig. 8 Thermal-loading coupled stress under different thickness of asphalt overlay
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Fig. 9 Thermal-loading coupled stress under different modulus of asphalt overlay
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Analysis on stress of asphalt overlay on old Portland cement
concrete pavement based on the stress absorption layer

LI Xia'?

(1. School of Management Engineering, Xi'an University of Finance and Economics, Xi'an 710061, China;

2. School of Environmental Science and Engineering, Chang’an University, Xi'an 710054, China)

Abstract: In order to study the mechanic response of asphalt overlay structure which was set wiht stress absorption layer,
the finite element methods were adopted to build a thermal-loading coupled model at the position of juncture on overlay ce-
ment concrete pavement under the most adverse temperature. Research is carried out on the thermal stress and the ther-
mal-loading coupled stress under the condition of different modules and thicknesses of asphalt overlay and stress absorp-
tion layer. According to the study, a reasonable thickness range of asphalt overlay and stress absorption layer was presen-
ted. At the same time, the modules of asphalt overlay and stress absorption layer should be controlled properly.

Key words: cement concrete ; asphalt overlay ; stress absorption layer; mechanic response; thermal stress; thermal-load-

ing coupled stress
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