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Investigation of shrinkage and creep effect of precast superimposed

shear wall under axial load
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Abstract: To investigate the shrinkage and creep effect of precast superimposed reinforced concrete shear wall
(SRCSW) under axial load, one SRCSW specimen with reduced scale was manufactured. The micro strain
developed by shrinkage effect and creep response of SRCSW specimen was documented when applied by the long
term axial load. Considering the internal force redistribution caused by reinforcement during the long-term
shrinkage and creep effect of SRCSW, the analytical model for calculating the stain response and the stress of cross-
section were performed by using the age-adjusted effective modulus method ( AEMM ). The predicted result
calculated by GL.2000 model is in better agreement with the test result when compared to the other prediction
models. Finally, the factors such as concrete grade, longitudinal reinforcement ratio, environmental humidity,
initial loading age, as well as axial load ratio, which would affect the shrinkage and creep behavior of the analytical
model under constant axial force for ten years, were discussed by parametric analysis.
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Fig. 1 Reinforcement details of specimen(unit: mm)

TS A i HEPI R 5 BY 0 B A P 24T
SelIE A 28, HF A 350 mm #if, T
JERE NG 4. JE ) A IR GRS T e B,
GESUSE— TR TR 55 B, 190 58 — AT 58 By R e L2 5tk B A
B 7500 iR, PRBRAIAR, FEURST ) — 1 T b
B, FEIRE) 7500 Be it ok B R R, % T K B
FEe I TR EE LA b, BRI JE AR i B TR i
AR T B BT AR R .
1.2 #MRNZERE

ANUCIREE Ay SCHR (19 ]G g2k 5T, ik A B R A
H SR BE LA A TR RE S 8 5 2 M 1A
AU IR e 1 ¥ B L 7 R R AL iR A, 5T
S T R AR AR () B0 E R SR R AR A R 3R
WA B 8 SR Lo B A R R SR 1
7. B P R A T 0 A5 K 56 B B 7 o EE A
SRPERLE Y N5 2 R,

1 BEXRBREIVMBRSH
Tab.1 Mechanical properties of SCC
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Tab. 2 Mechanical properties of reinforcement
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Fig. 3 Experimental setup for shrinkage-creep tests
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Fig. 7 Time-dependent strains of vertical strain gauges
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Tab. 7 Strains of concrete and reinforcement of SRCSW under different environmental humidities

7873 BY 5% 7 AS j— TR N 57 o7 A
MR/ Y WEHTSRYERAS /e A5 3 5/ e WIMA{E/MPa  #{8/MPa  ¥II4{E/MPa  #{f/MPa
55 —133.3 —732.9 5. 50 4.2 3.5 26. 2 169. 9
65 —133.3 —653. 5 4. 90 4.2 3.6 26.2 154. 3
75 —133.3 —527.9 3.96 4.2 3.7 26.2 129.7
85 —133.3 —340. 8 2.56 4.2 3.9 26. 2 93.0
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Fig. 14 Incremental strain curves of SRCSWs under different

environmental humidities
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Fig. 15 Incremental strain curves of SRCSWs with

different initial loading ages
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Tab. 8 Strains of concrete and reinforcement of SRCSW with different initial loading ages

B4 BY Sy 855 A RS H TREE L N 575 2 7
B/ BRI AR /pe AR R/ pe UM/ MPa 24 /MPa ¥J43{E/MPa  £¢{E/MPa
14 —133.3 —384.8 2. 89 4.2 3.8 26.2 101.7
28 —133.3 —340. 8 2.56 4.2 3.9 26. 2 93.0
60 —133.3 —289.1 2.17 4.2 3.9 26. 2 82.9
90 —133.3 —258.9 1. 94 4.2 4.0 26.2 77.0
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Tab. 9 Strains of concrete and reinforcement of SRCSW with different axial load ratio
BY g 8 )i A% . TR % 1 R 5
Wi —— , = RiAsH —
fiif B} 5 7 AR / e W A5 HE B/ e WMIAME/MPa 26 /MPa  #1451E/MPa 24 /MPa
0.1 —44. 4 —310. 4 6.99 1.4 1.1 8.7 69. 6
0.2 —88.8 —325.6 3.67 2.8 2.5 17.5 81.3
0.3 —133.3 —340. 8 2.56 4.2 3.9 26.2 93.0
0.4 —177.7 —356.0 2.00 5.6 5.3 35.0 104. 7
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Fig. 16 Incremental strain curves of SRCSWs with
different axial load ratio
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