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Improved restrained shrinkage calculation model for adhesive concrete

Yang Qibin
(School of Management, Fujian University of Technology, Fuzhou 350118, China)

Abstract; Incremental method was employed to establish a mechnical restrained model for patched

concrete. The simulation results confirm the effectiveness of the mechanical restrained shrinkage

model. The stress distribution of the concrete and the restrained shear were calculated and analysed

with the improved model. The results show that the shrinkage stress of the selfe-compacting concrete

is higher than that of the ordinary concrete especially in the early age, that the shrinkage stress is not

only affected by the free shrinkage but is relative to the basic mechanical properties of the concrete.

Keywords: restrained shrinkage ; adhesion between young and old concrete ; restrained stress; self-

compacting concrete ; calculation model
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Tab.1 Comparison between measured values and calculated values of restrained shrinkage at surveying point 2,3

- BrIREE I o/d

3 7 14 21 28 60 90 120
SCHER 11T 2 ST AR B {E /10 ~° 53.2 103.5 160.2 196.1 220.8 276.6 298.6 311.0
SCHER 11 ] S SRR AR 5 2 3 R A /10 ¢ 50.7 96.3 145.6 175.6 195.8 240.3 257.6 267.4
SCHRL LT AR 3300 5 ST 19 1% 22/ % 4.70  6.90 9.16 10.45 13.12 13.12 13.73 14.02
A SCRET AR S 2 (A R AR /10 7 49.85 99.58 151.10 182.80 204.40 252.30 270.90 281.30
AR SCRE TR 5 ST 19 15 22/ % 6.28 3.79 5.68 6.78 7.43 8.79 9.28 9.55
SCHER[ 110 A5 3 Sz AS #44E,/10 ° 81.7 154.5 231.9 278.5 309.6 376.8 402.2 416.3
SCERL L]y S 750 o5, 3 4 i As/10 = 82.9 158.0 240.0 290.0 323.6 397.3 425.4 440.9
SCHik [ 11 AR 5 ST iR 22/ % 1.36  2.39 3.51 4.13 4.25 544 577 5.91
SRR I A 3 AT AR (B /10 70 83.3 156.6 237.3 286.4 319.3 391.3 418.8 434.0
A SCRE I 5 S R 2 % 1.87 1.36 2.33 2.84 3.13 3.85 4.13 4.25
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Fig. 4 The relationship between interface

tensile stress and time when young
concrete consists of the same
strength grade ordinary concrete

and self-compacting concrete
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Fig.5 The relationship between interface re-
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Tab.3 The adhesive interface restrained shear at differ-
ent ages and interface tensile stress at different
ages of young concrete consisting of different
strength grade self-compacting concrete

Zf F/N K25 AL 7/ MPa

ﬁfiﬁ SCC1 SCC2  SCC3  SCC1 SCC2  SCC3

3 1400.8 0.2802 1233.5 0.2467 1377.5 0.2755
7 3029.1 0.6058 2658.2 0.5316 2974.0 0.5948
14 4730.3 0.9461 4098.8 0.8198 4535.7 0.9071
21 5694.6 1.1390 4893.5 0.9787 5382.1 1.0760
28 6275.5 1.2550 5361.3 1.0720 5877.1 1.1750
35 6635.1 1.3270 5645.2 1.1290 6175.9 1.2350
42 6859.0 1.3720 5817.1 1.1630 6374.5 1.2710
60 7094.2 1.4190 5983.4 1.1970 6525.7 1.3050
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Fig.6 The relationship between interface ten-

sile stress and time when young con-

crete consists of different strength

grade self-compacting concrete
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