%5 39 B T
2011 4E 7

[l 5% Ok 27 2 (A R B O
JOURNAL OF TONGJI UNIVERSITY(NATURAL SCIENCE)

Vol. 39 No.7
Jul. 2011

NEHS. 0253-374X(2011)07-1026-05

DOI:10.3969/j. issn. 0253-374x. 2011. 07. 015

2 4 R A5 7K R SRR 16E o 6 TR O BE S A R Y R 5

FwA, g P&

7@9@ Eﬁ]

(R R 3B 4BE . TL95 FE ot 210096)

FEE . 8T Z TR BE AR SN R T 9 Westergaard 3 %
FA FROCBELAR A X EE L B T 22 R e AT AR TR )5
P AR BT HRR [ T 6P AR A T 568 T 8 T A 7 A R X —
BEEEI . L= 1n) s AL 7 RVR O =2 D R 2 6T R
S WO AHR 7 117 S5 AR A AR AR 67 14 L S ) AR Ak
TEOUVE T 15431 D B A3 J2 57 R 485 W 132 28 2 T B 4
JBE AR ARSEE B A 356 45 2 ORI HR I A9 A i S TR
7 3 AR ARAE ) 52 0 1T LA 220 25 SR 6 B, Winkler b 354K X
T 5 L A VAL BB 1 9 S SR 7 g T DAY S R
— A3 A YR TR B AR TR R SRR S T R v

K. HELMAIKIRREE LS AR R R
{9z
hES%ES . U416.216 XERFRIRAE . A

Temperature Warping Stress Study on

Continuously Reinforced Concrete Pavement

HUANG Xiaoming, BAI Tao, LI Chang, JIN Jing
(School of Transportation, Southeast University, Nanjing 210096,
China)

Abstract: Temperature warping stress of plain concrete plate
calculated by Westergaard formula and finite element method
(FEM) was comparatively analyzed. It demonstrates the
applicability of plain concrete plate model, and an important
conclusion is drawn that body weight produces no effect on
warping stress. Based on three-direction spring simulating the
bond-slip relation between steel and concrete, warping stress
alteration of feature points before and after reinforcement was
calculated. Influence of the following parameters on the
change of warping stress before and after reinforcement could
be neglected, such as reinforced layer location, bond-slip
stiffness coefficient, temperature gradient, plate length, plate
thickness and reinforcement ratio. The results show that

temperature warping stress calculation method of separate
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plate of continuously reinforce concrete parement (CRCP)
under Winkler foundation is the same as its size of ordinary

Portland cement concrete slab.

Key words: continuously reinforced concrete pavement
(CRCP); finite element method (FEM) ; spring; temperature

warping stress
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Fig.1 Finite size plate for thermal stress calculation

by Westergaard method
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Tab.1 Material parameters of steel and concrete
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Tab.2 Recommended value of maximum

temperature gradient
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Fig.2 Plain concrete plate and feature points
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Fig.3 Reinforced concrete plate

DA = ri] 380 1A DL T B e 499 1 14 S 1T A
45, o, XORY T 1) pe) 5558 B R RORUE D 1%
10° N« m- ' FHRAEUTC TS A - LAk G0 59 157 1 1R 35
FIBFAZLTE . Z J5 16 19 355 M JEE 2R H500 5 Al 45
J AR R AT R
k = ksrcds£ (D
n
ek SR NIE R BG ks TREEE NI R BG ds
W E AR L O CRCP Ml s v Dy FRAR STy L 5 5 Ao
B
AR (LD T+ A3 I 18 55588 114 59 B W1 J3E R H80CH

k=9.6x10" N+ m ' BFIHAYLIERAHZIE.3 m
KA AR LDkl A 61 AT, A A
61x23=1 403 A4~ 0 L 55 ShPIAS T 1) . B 3 A
1403 %3 =4 209 . A LTRYI TR 4.

R4 Winkler #i EAR THHE = R A 77 L3
Tab.4 Warping stress comparison of feature points

under Winkler foundation
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Tab.5 Stress of feature points when reinforce

layer location changes
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Tab.6 Stress of feature points when spring

stiffness varies
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Fig.4 Relationship between temperature change and
feature points’ stress difference of plain plate
and CRCP
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Tab.7 Warping stress of point A with the changes of
the plate length
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