547 55 6
2019 4E 6 A

[ BF K 2 2 MCH BB # O
JOURNAL OF TONGJI UNIVERSITY(NATURAL SCIENCE)

Vol. 47 No. 6
Jun. 2019

NEHES. 0253-374X(2019)06-0810-05

DOI:10.11908/j. issn. 0253-374x. 2019. 06. 010

7K ife i T 1% 77 AT B BT R i = R 77 i Rz AR 0L 43 A

w8

’f‘j—z ’ ﬁ.%{%:& ’ }’J‘

R, B #°

A. BT EGERA 5SETELERLRE, B 201804;
2. FYFk2: BHSAETEYFTRESLRE, B 201804; 3. FH T k2% EEH THER, FIF 200093)

TR Gl BT T IR BRI 3 B R iR A 2k
T i B 38 WAL 1 A 22 IR SR 2 69 R g e R
Westergaard f)ifil BEBR BE BB A 0 FROCARBY HEAT T iR
PERAIE. AT RS SRR AEIR B AR AT, 42 S A3 E
TETAR () B 1T 249 15 20 B2 SRR P 5 767 380 B A1 PRI FE AR A % 0
FF ¥ Sl LT ik TR 5 = P9 7 A2 O B ) B K i AR T T Y
BRI A % F1 R sl B FR TR B b v 7 AR B BE B
BEARTITF BEARSZ AT AR )% 1 AT 2R R 35 - 10 B2 0 46 v, TE R
JRE 68 JBE ot LA .

XEER. YIGEE; £ AR MmN BUEER; BES
iR & I
FESHES . U4ls. 216 XEfFRERS. A

Simulation on the Stress Response of Concrete
Around Dowels in Airport Rigid Pavement

YUAN Jie* 2, LU Hang? , HUANG Chongwei®, SUN Chen?,
YIN Wei®

(1. Key Laboratory of infrastructure durability and operation safety in
Airfield of CAAC, Shanghai 201804, China; 2. Key Laboratory of
Road and Traffic Engineering of the Ministry of Education, Tongji
Shanghai 201804, China; 3.
Transportation Engineering, University of Shanghai for Science and
Technology, Shanghai 200093, China)

University, Department  of

Abstract: The stress response of concrete around dowels in
airport rigid pavement under the individual action and
superposition of temperature gradient and aircraft load was
studied with finite element method (FEM) simulation. The
model was validated by analytical equations under temperature
gradient proposed by Westergaard. The results show that the
dowels have approximately 15% of restraint on the deflection
When the sole

aircraft load is applied on the corner of the slab and above the

of the joint under temperature gradient.

sliding end of the dowel, the stress in the concrete sees its

maximum. The maximum stress under sole load is only
produced in concrete around the sliding end of dowels.
Negative gradient is disadvantageous as to the stress
concentration of concrete produced by aircraft load, while the

positive gradient is advantageous.
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Fig.1 Dimension of finite element model (unit: ¢m)
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Fig.2 Meshes of concrete around dowels
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Fig.3 Distribution and numbering of dowel and
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Fig.4 Comparison of computed results and theoretical

results on vertical displacement of slab
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Fig.5 Warping of slab under negative temperature

gradient —8°C (magnified 2 000 times)
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Fig.6 Restriction of temperature curling by dowels
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Fig.7 Definition of angle around dowels
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Fig.8 The maximum principal stress of concrete around

dowel under temperature gradient
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Fig.9 The maximum principal stress of concrete around

dowel under aircraft load
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and AT)
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Fig. 11 The maximum principal stress of concrete
around dowel (under superposition of L-CUB
and AT)
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