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Field Tests on Thermal Responses of Energy Utility Tunnel under
Intermittence or Continuous Operation Mode
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(1. College of Civil and Transportation Engineering, Hohai University, Nanjing 210024, China;
2. School of Civil Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: Energy utility tunnel is one of the new types of energy geostructures, which can be used for
economical and efficient utilization of shallow geothermal energy and regulation of tunnel temperature,
as well as reduction of operation and maintenance costs. Based on the utility tunnel project in Nanjing
Software Valley, heat exchange pipes were embedded in the bottom, side, and top plates of utility tun-
nel structures. The inlet/outlet water temperatures, the temperatures and thermal-induced stress of the
bottom plate were measured. The heat transfer performances and structure thermal responses of utility
tunnels under different operation models were briefly discussed. The results show that the heat transfer
performance of energy tunnels under intermittence mode is similar to this under the continuous mode,
while the thermal-induced stress can be reduced by about 50% . Under the experimental conditions of
this study, in the intermittence and continuous mode, the heat transfer efficiencies of the energy tunnel

are 83.6 and 82.5 W/m”, respectively; the thermal-induced tensile stresses of the energy tunnel are 0.63
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and 1.30 MPa, respectively; the thermal-induced compressive stress of adjacent tunnel is 0.23 MPa.

Keywords: utility tunnel; energy tunnel; heat transfer performance; thermal response
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Fig.3 Surface air temperatures during the field test
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