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New testing technology for large-diameter cast-in-situ pile integrity based on
temperature measurement of hydration heat of concrete
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(1. Shanghai NDRI Engineering Testing Co., Ltd., Shanghai 200437, China; 2. Ninth Design & Research Institute of CSSC, Shanghai

200063, China)
Abstract: There is certain lack in the current integrity tests on large-diameter cast-in-situ piles. A new technology is proposed
based on the hydration heat of concrete. Compared with the normal concrete, no matter what kind of pile defects, the release of
the heat is generally on the low side in the hydration, setting and hardening process. Mud and other pile defects do not even
release heat. Meanwhile, the thermal conductivity of pile defects is generally poor. Concrete hydration heat and the resulting
temperature gradient of the large-diameter cast-in-situ piles can be measured accurately, and thus the pile integrity is
determined. The technical feasibility is demonstrated by field trials, which is worth of application and extension based on next

thoroughgoing research.
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Fig. 1 Schematic diagram of integrated pile
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Fig. 2 Temperature distribution of integrated pile
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Fig. 3 Schematic diagram of defective pile
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Fig. 4 Temperature distribution of defective pile
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Fig. 5 Photo of reinforcement cage pillar hoisting site
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Fig. 6 Buried sections A & B of pile defect
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Fig. 7 Results of hydration heat of concrete of tube 1
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Fig. 8 Results of pile tests with cross-hole sonic logging
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Fig. 9 Results of pile integrity tests with reflected wave method
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