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Fig.3 Curve of compressive strength with age Fig.4 Curve of elastic modulus of new concrete
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Fig.5 Tangential stiffness-age curve of joint face under different intermissions
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Tab. 1 Thermal and mechanical parameters of materials
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A 10. 500 0 0.005 48 7.000 0.200 2 680 55.0
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Fig. 6 Finite element calculation models
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Development rule of tangential stiffness of new and old concrete joint faces
at early age and its application in temperature control simulation

SONG Jiadong', YANG Rui®, YANG Feng’, ZHANG Jingtao*, QIANG Sheng*, HUA Xia®

(1. The First Hydraulic Engineering Bureau of Henan Province, Zhengzhou 450004 , China; 2. China Power Northwest Engineering
Coporation Limited, Xi’an 710065, China; 3. Chushandian Reservoir Consiruction Adminisiration Bureau of Henan Province,
Zhengzhou 450004 , China; 4. College of Water Conservancy and Hydropower Engineering , Hohai University, Nanjing 210098, China;
5. School of Mechanical Engineering, Purdue University, Indiana 47907, USA)

Abstract; Due to the lack of research on the development rule of early age mechanical properties of new and old
concrete joint faces, the strength of the joint face is generally considered to be the same as that of pouring blocks,
which leads to large mutual restraint of new and old concrete on the intermittent surface, and further causes a
relatively large stress calculation value in the pouring block. In this paper, an experiment is designed to test the
early-age shear stiffness of new and old concrete joint faces, and the required parameter duration curve is obtained.
Then the test results are applied to the simulation of temperature field and stress field during the construction period
of the actual concrete dams. The results show that when the joint face elements considering the early age strength
development are set on the intermittent surface, the constraint condition of new and old concrete joint faces can be
reasonably simulated. The calculated tensile stress of the pouring block is relatively small, which is more in line

with the actual phenomenon.

Key words: new and old concrete; tangential stiffness; shear test; early age; joint face element



