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Outline

* 1. Impact analysis of tunnel cross section shape on tunnel temperature
field calculation
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2. Finite difference calculation model of tunnel temperature field under
ventilation with circular section
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* 3. Temperature field analysis of an actual cold region railway tunnel
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The Necessity of Research

* Research on cold region tunnel design Is becoming urgent because of the vast
Infrastructure construction projects being undertaken for railways and
highways In cold regions. The prediction of temperature fields, which are
used as references for relevant cold-proofing measures, is an important factor
In cold region tunnel engineering design.

* Most traffic tunnels have horseshoe shape or side wall shape cross sections.
Calculation formulae of temperature field for circular cross section tunnel
model were studied by many scholars. It Is necessary to find out the
difference of temperature distribution between circular cross section tunnel
model and actual horseshoe shape cross section tunnel model.




CFD-FLUENT Model.
Tunnel legth of 1000m.

Original rock temperature of 9°C, 30 C . 25 C .

9 "C degree centigrade of each 250m.
Entrance airflow temperature of 3°C.
Airflow speed of 3m/s.

EXit air pressure is standard atmospheric pressure.
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The same section area Table 1 Parameters of materials
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Figure 1.
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Radial temperature graph after calculated for 5 years
(400m away from entrance section)
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Calculation results
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Calculation results

Temperature (C)
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The calculation results show that as the calculation time goes, the
temperature difference of surrounding rock for horseshoe shape tunnel
and the corresponding equivalent diameter circular tunnel is becoming
smaller and smaller. It can reach the requirement of engineering
design.
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Finite differencing calculation model
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The approximation formula for the temperature of the internal grid node is
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The approximation formula of the temperature of the convection boundary node is
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The longitudinal approximation formulas for the airflow temperature in the tunnel is
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Temperature field investigation of cold region railway tunnel
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The meassured temperature and the calculated temperature of the surface of the lining
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The investigated average temperature is closer to point 3(the arch waist).
Calculation resultes has the same law with the meassuring temperature with

little difference.
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The entrance airflow temperature and airflow speed influence the
temperature field of tunnels greatly.
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The circular section finite-difference model can be used to guide the design of
Insulation design for cold-region tunnels, thereby overcoming the difficulties
encountered because of the complexity of modeling and stringent hardware
requirements of general finite element software. The entrance airflow temperature and
airflow speed influence the temperature field greatly of tunnels. The influence of the
mechanical ventilation and train-induced wind on the temperature field distribution
can be studied in this way.
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