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[ Abstract] In this paper, geological investigation is carried out in the throat area of the north and south field of a specified
comprehensive transportation hub and the geotechnical thermal response test is analyzed and evaluated. The geological survey
results show that the groundwater in the project area is mainly confined water in bedrock fractures. The seepage effect of
groundwater strengthens the heat exchange rate, which makes the comprehensive heat transfer power value of the rock and soil
mass obtained by the test larger. The groundwater is more favorable to the operation of the buried piped ground source heat pump
system. The average double-U thermal conductivity of rock and soil mass in the engineering area is 2.45~2.78W/(m-K), and the
average initial temperature of rock and soil mass in the site (within 110m depth) is 18.32°C. In each test hole, the heat transfer
power of the double-U buried pipe is greater than that of the single-U buried pipe, and the heat transfer power is increased by about

22%. From the point of view of test effect and economy, combined with the four-hole joint test condition, it is suggested to choose
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dual buried U25 pipe, the heat release capacity of the standard condition in summer can reach 42.89W/m, and the heat recovery
capacity of the standard condition in winter can reach -42.66W/m. The annual dynamic load calculation and analysis results show
that the proportion of air conditioning heating and cooling load provided by the ground source heat pump system can reach 32.1%

in the station part and 21.5% in the hub part. This area is rich in shallow geothermal energy resources, and the test data can provide

theoretical basis for the later design.
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Fig.2 Site area and borehole description for the
ground source heat pump system
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Fig.3 Schematic diagram of thermal response test
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Fig.4 Schematic of the combined thermal response tester
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Table 1 Statistical table of test well data
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Fig.8 Schematic of the borehole’s (A0S) geological
longitudinal section
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Table 2 Statistical result of the geotechnical thermal response tests ("'-" indicates heat extraction)
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5 10 -39.10 -3537 -38.63 -37.70 -45.61 -45.04 -44.00 -43.71 -42.95 -44.01 -44.22 -49.24 -42.66
6.5 11.5 -33.52 -30.32 -33.11 -32.32 -39.09 -38.61 -37.93 -37.48 -36.88 -37.81 -37.97 -42.18 -36.69

30 25 3538 32.00 3495 3411 41.27
31.5 265 4097 37.06 4047 39.50 47.78
37 32 61.45 5558 60.71 59.25 71.67

AN N B~ W DN
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