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Abstract: The hot and humid environment generated during construction of deep and long tunnel not only
affects the construction safety to a certain extent, but also affects the health of staff. In order to improve the
thermal environment of deep and long tunnel during construction in advance, according to the theoretical
mathematical model of the temperature field of 3D surrounding rock of tunnel, considering the sensible heat
and latent heat of the wet surrounding rock wall of the tunnel under the condition of water evaporation, the
heat exchanges of the air flow inside the tunnel in the horizontal flow direction and the oblique flow direction
are derived respectively, and the calculation models of the internal temperature of the surrounding rock of the
tunnel as well as the mathematical model for predicting the temperature and humidity of the air flow in the
tunnel are derived. The calculation program of the temperature and humidity of the air flow inside the tunnel
is compiled by the mathematical models, and the change rule of these temperature and humidity is simulated
based on the heat conduction in the surrounding rock of the tunnel and the heat and moisture exchange of the
wind flow in the tunnel. The result shows that (1) the temperature and humidity of the wind flow inside the
tunnel at different time periods and different tunnel lengths can be calculated respectively based on the known
original parameters and the compiled settlement program; (2) the temperature of the tunnel inlet can be used
as the initial value of the input for prediction when calculating the temperature and humidity of the air flow

inside the tunnel; (3) the moisture rate of the surrounding rock wall of the tunnel has a certain influence on
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the temperature of the wind flow; (4) the practicality and feasibility of the calculation software in the thermal

environment of tunnel construction can be known by comparing the actual measurement with the program

settlement of the temperature and humidity of the air flow in the tunnel under construction.

Key words: tunnel engineering; calculating program; mathematical model; temperature and humidity of

airflow ; predictive calculation; wall humidity
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Fig. 1 Schematic diagram of surrounding rock heat

dissipation in tunnel
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Fig.2 Schematic diagram of analysing airflow

temperature in tunnel
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Fig. 3 Flowchart of calculating temperature and

humidity of airflow
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Tab.1 Basic parameters for simulation calculation
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Fig. 4 Influence of tunnel air inlet temperature on internal

airflow temperature
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Fig.5 Influence of tunnel air inlet temperature on internal

airflow humidity
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Fig. 7 Distribution curves of temperature and humidity of
airflow in tunnel A
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Fig. 8 Distribution curves of temperature and humidity of

airflow in tunnel B
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