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Abstract: Temperature field is required to be known when
designing the insulation layer length of tunnels in cold region

at present. To overcome the lack of measured temperature
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data inside the tunnel, this paper presents an approach for
insulation layer length on the basis of temperature field
analytical solution which is derived from inlet and outlet
weather conditions and terrain conditions. Due to the equal of
temperature amplitude that is subjected to the meteorological
parameters, the critical length is obtained. When the distance
from tunnel entrance is less than critical length, inlet

meteorological parameters are adopted to calculate
surrounding rock and lining temperature filed in tunnel inlet
section. Otherwise outlet meteorological parameters are used.
Moreover, the length of insulation layer is determined by the
position where 0°C is occurred on the interface of primary
lining and surrounding rock. With the help of insulation layer,
the convection heat transfer between air and surrounding rock
has changed. Since energy flowing into the surrounding rock
in the two cases is equal, the correction coefficient of
insulation layer length is confirmed. Combined with the actual
project, the length of insulation layer is calculated by the
proposed approach. In addition, the influence of the critical
parameters ( temperature gradient, wind speed) on
temperature field is analyzed. The research results show that
the needed length of insulation layer decreases as the
geothermal gradient increases, and the narrows can be up to

50% , while it increases rapidly as wind speeds up.

Key words: tunnels in cold region; length of insulation layer;

temperature fields; geothermal gradient; wind speed in

tunnels

FEHEATFE X BRIEPUBG oR it i SR Z TR
E & B+ o B2, a4 R A 2B 1k FRLA O
BlEVERT, i K A IR L B TR N T
LR, BN N EX BRIEL Rl TRE
K RE DR JZ BB B BE L (R T R 9 € X R 3
SE TS 22 AR, BN R B 1 3 3 3 X 51

ELWE . BRAHE TR B (2014BAGO5B05) ; EIRK A AARE B4 T I H (41472248)
B—E . EAW963—), B, T4, 482, B4 S0, TEW s M v RE 0 TR TR A6 15325,

E-mail; tjxiaccb@126. com



1364 Rl ¥ k2 2 WE KRB 2B

Bus

R FE LS R S PR T RE A BRI 22 7.

E N L 4AEXBREIT T IRE S W &
WFEso) R T E R R AR A IR AR
U, (HX A B M MR B A KB AT,
W5 AR IR 8 7 ; [R) A b W T A7 e O 2 B B T
Wit i T.52 BUG A 88 3545 b T8 1 P9 IR 3% 2 A #L
.

B AT RS ST R T RS IR R R B S
TR I (A5 H AT 5 IR B B R B T TR A SR
EL T, 243 P SRR SR W DG 01T B R 3
RfE. AN Krart™ | Takumi™® F] ] B fin R 2
RSP E R HRAE T X R S SR T
17, (AN R IT A IE T % B IEE . KA /.
I ST RN A 55 2 20 T 28 X R R S SR
& EAMBRE T —FMARIERE S B 0 RB MR
ok I i T2 2% SRR g Rl PN 2 50 % L R S S N S A
HEOU L IR T A AT R IR N S AR g
W B, R R B B T B 45 R . A
B 32 T2 bk T A R A R R S B AR S TR
BESIRKERNITE ik, B 58 X EGE PPk T
AT SR HE.

1 EXRBEFTNZ=SEESEERRE
g R A

BT e, WNERREE—FZ TSR =
A REIE 2, IR A2 SR E S W,
TH A8 ] — S Y 1L A 4 B 2 R th & R ) ] AR £k i
WS RAT 46, FERRE NN EZER T, BB TR A
DT A 1) Ry = ARE BT R A A R BT TED S
AR, KGR R a2 {E. 55 4 E Rl —R& W 1wl , AN
W B S IR EAEZE T BIRZERN, AR
E []— R BT 16T PR X SRR 5

S5 S B T8 A ) AN L TR R 7 AR A R
JUs AR RO - (O RSB WA BB, (2) A% R4
W5 Bl 2 6] B Al EE. (3D ¥H NS I8 H U R Bl
277 ARk, (DR 23 SR R E A

DEA R TE A% o) f R B AN ] 1 BT, BB B TR Y
AR REER G E 2 BEoR. B 1 o, r 0 AR IR
ﬂé*f]—‘ﬂ’o ﬂ‘ﬂ%{ﬁ}%p‘]ﬂéﬁé,ﬁ j&l:ﬁ‘lj‘]iléﬁ’rz %H r3
SRR P IR g R BRI FRE IR E 5 i IR
BT, RERZEEAHEE, (2,0 RH AR B
29, To (O MR, Ty Gro» ) SN TR BE AL (IR BE
q. HEESRASZSEBHHRE, V. ARAESR

B, dz SRR IE R 2 SOk,
HAVIRIERTE £ B0 Bl 38 M= <6k
HFE MR TEER LB « 4 B5REE
HEERE r LAETN 2] e W R E N = SRR
B A EA IR,
Ti(rsz,t) =Re[ Flwi,r) Ta (2)e@® ]+
F(OTu()+GWNITe+
(H+r,—ra—d)K] (D

1 R R
2 =t
3 Wit
ARE

TC

1 BERERESITEER
Fig.1 Radial heat conduction model of tunnel

To(1) — — 01— o~ |—=

2 RiERNSEHEEREDR

Fig.2 Heat conduction model of air flow in tunnel
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Fig.3 Calculation of insulation layer length
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