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Research on shrinkage stress of concrete slabs with contact friction

WANG Rui-jun, LI Yan-long,JIAO Li-fang, TIAN Yan

(Institute of Water Resources and Hydro-electric Engineering , Xi’an University of Technoligy » Xi’an,Shaanxi 710048 ,China)

Abstract: [Objective] The research studied the effect of contact restriction between cushion and face

slab Panels on the shrinkage stress. [Method) Based on the theory of contact friction element with normal

outer loads,the FEM calculation model of shrinkage stress of interface between slabs and cushion layer was

established. On the basis of the model, this paper presented an example to analyze the shrinkage stress of

concrete slabs during the construction period. [Result] The result from the example indicated that the

shrinkage stresses of surface and center of slabs were both tensile stress in the end of concrete placement

and before the water storage of reservoir,also the shrinkage stress of surface was larger than that of cen-

ter. The maximum value of shrinkage stress of slabs before water storage increased obviously compared

with that in the end of concrete placement. [Conclusion] The example shows that quite reasonable calcula-

tion result of shrinkage stress on interface can be obtained by the model.
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Fig. 1 Geometric model of two stacked beams

B oy M AN P B fk T L R M 4 — A
ST J e AR SO SRR TR 2% A M T LA flk B 42 £
AR 40°,50°F 60° I, AT T BE A T b T 4 N
TN . 53 b i He SCER L9 196 F 145 L ) 1 1 A
R /NS WD G RALE A A TTI 0 S e o 1 S VAP i
TS PSR 1.2 3E R A R RO S R 5
24 kN/m’, JRPE L& 2 104 MPa, AN HL 2
0. 167 B EY WAL N 5X10 ° m*/h, F T2
e ZECH 210" m/h W4 RZECH 3.5X10 ",

B2 25 7 7 58— A S PR AR B B e AR S 1k
L% fib BE 482 £ 43 07 2 407, 50°FH 60° B, R B 4% fih 1ri
V- 38 T 45 Y- TE B T 43 AT R TSR AL R A 45
T RN W BT IR T A

—e— FHMHFHPRITHM Finite element solutions of elasticity;
- - -m- - fEHT AR Analytical solution;
N —a— EEHE A N 40° Friction angle 40°;
2.0F —=— BB M H50° Friction angle 50°
[ — o EEEAHN60° Friction angle 60°

24r

BT K P IER S/ MPa

Horizontal normal stresses on contact face

5 Z2 %5 B BE B /m

Distanceto left

2 ANTR] D5 ik 5T A5 4 fih T8 7K V- T 45 15 B 3 89 23 A

Fig. 2 Distribution of horizontal normal shrinkage stress on interface by different calculation methods
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Table 1  Average relative humidity of air in multi-annual each month of dam toe %
Ay S BT RE R JEE REOREPORITY: EE S BRI
Month Average relative humidity Month Average relative humidity Month Average relative humidity
1 45 6 59 11 53
2 44 7 65 12 52
3 44 8 62
, ot
4 16 9 63 Whale year 54
5 54 10 59
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Table 2 Humidity and shrinkage physical parameter of dam material
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Material . Humidity diffusion o . S Poisson ratio
Bulk density . Humidity exchange coefficient Elastic modulus
coefficient ..
coefficient on surface
TR AR B Al R - .
N s _ - L= (6) .
Concrete of face 2 397 5.00X10°°¢ 2x10¢ 0. 000 35 0.17
See eq. (6)
slab and toe slab
AZ R PR
Cushion material, 2 150 2.33X10°* 2X10% 0.001 182 0. 30
transition material
i&ﬂ*{- . 2 200 2.33X10°14 2X107% 0.001 235 0. 30
rockfill material
il 2 450 2.33X10°1 2X10°% 0. 000 2 10 000 0.25
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Fig. 3 Humidity change of face slab

surface during construction period
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