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EFFECT OF SURROUNDING ROCK’S INITIAL TEMPERATURE FIELD
IN COLD REGIONS AND THERMAL INSULATION MATERIAL ON
UNSTEADY TEMPERATURE FIELD

LIAN Hai-xun!, LIN Li-bin?, “ZHU Tong!
(1. School of Mechanical Engineering ,Tongji University, Shanghai 200082, China;

2.Liaoning Transportation Planning and Design Institute Co.,Ltd.,Shenyang, Liaoning 110111, China)

Abstract: The variation characterization of the temperature field with time in the tunnel surrounding rock was
simulated by using FLUENT, including two initial conditions as the unsteady and uniform temperature field.
The results showed the initial temperature field had an important influence on the accuracy of the simulation
results. Since the thermal conductivity of the three insulation materials is relatively small, the temperature
difference after Scm insulation layer was not very obvious. However, the Scm thick insulation layer was not
enough to guarantee the structure away from freezing damage. Therefore, it was necessary to lay a heating zone
according to the weather conditions to prevent the occurrence of freezing damage.
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Fig.1 Sectional view of a tunnel

B2 SR X I 7 SRR B o s [

Fig.2 Simulation model and grids of a tunnel
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Table 1 Thermal properties of surrounding rock and lining

MR R TR LR W EEEKE
ZF (C)  (W/(m *K)) (J/(kg*K)) (kg/m®) (15%)

-15 35 2000 2700 15

3 3.1 2000 2700 15
BlA

-1 2.8 2000 2700 15

20 25 2000 2700 15
A — 1.74 920 2500 —
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Fig.3 Post-processing position map
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Fig.4 Simulation results under unsteady initial
conditions
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Fig.5 Simulation results under the initial conditions of
uniform temperature
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Fig.6 Comparison curves of two working conditions
32 RIBEXEEIRED IR

D3 AT ORI 2 0f B T 7 Al BRI, RGE
T 1215 H (RRHN-16°C) BEIE RIEFER
(-30°C, 3m/s), RMARRREWIRFZAT, 72
FUAS AL B DR I 2 (R P R IR R A, R
IRZEEEN 5 em.

PR 100 m A, BA BBCORIELZ [ A TR
AT 7 Frs, B oa i 15.8 m RoRBEIEF
A RE SCARLHIKT K, &M TRIETT
e, EABE X R AAETEREM T, BEA R
ARG B b BEIE AR A, %
R BEE S TIRAEIUIE 100 m K5 AR 2R .

FEREIE N BET X 5 cm JE I REIEHRR )
FEFRFEAN AR FM RS, BEA R A&
8 JT7R . PREEIE K FE R F 51 RS e i L AR
TS > 2 11.9 m, AHEE T ORI E TS L MR 2
DRIELZ J B TE Bl Sh R e v T ORI 0L

-

\"/ Temperature[K]
e \\ 28115
= 276
(/ \ \ m
\ — ) 15.8m
TS /
N 256
252
248
T

S 244

() BEIESHY L B L A = 1

Temperature[K]

281.15
276
272
268
264
260
256
252
248
244

(b) =R KB MR E A = B
K7 EHEEZEERE

Fig.7 Temperature cloud without insulation layer
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Fig.9 Results without insulation layer
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Table 2 Thermal properties of insulation materials
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Table 3 AT of different insulation materials after 3 days
cold current
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