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Temperature Tracer Test Analysis for Leakage Defects of

Underground Diaphragm Wall in Ultra-deep Foundation Pit
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Abstract: A temperature tracer testing method was proposed to accurately detect leakage defects at
the joints of underground diaphragm walls in ultra-deep foundation pits. This method involved drilling
holes immediately outside the joints of the underground diaphragm walls of the ultra-deep foundation
pit to the same depth as the concrete underground diaphragm wall, and then measuring the groundwa-
ter temperatures at different depths inside the holes before and after pumping water from the founda-
tion pit, to obtain the vertical distribution curve of groundwater temperature. Based on the standard
vertical pattern of the temperature curve and its anomalies induced by leakage, the leakage depth at
the joint was accurately determined. The leakage detection analysis results of the joints of the concrete
underground diaphragm wall in two representative ultra-deep shield shaft foundation pits showed that

the accurately identified leakage defect locations were directly and indirectly verified by both the exca-
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vation process and pumped-water volume of the foundation pit. The local changes in the vertical tem-

perature curve of groundwater caused by leakage defects in the seepage-control structure of ultra-deep

foundation pits are an important basis for determining the depth of leakage defects. Moreover, due to

the very weak temperature changes at the leakage site, the resolution and stability of temperature log-

ging instruments that capture weak temperature anomalies are crucial.

Keywords: concrete underground diaphragm wall;groundwater temperature;tracer testing;vertical tem-

perature curve;leakage defect
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Fig.7 Measured temperature curve of J3 shaft
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