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Study on the thermal hazard of the TBM construction environment in tumnel of the
Hanjiang- to Weihe River Water Transfer Project
LIU Guoping

(H anjiangto Weihe River Valley Water Diversion Project Consiruction Co. ,Ltd., Shaanxi Province, Xian 710100, China)
Abstract: The H anjiang tc Weihe river water transfer project is an im portant project to solve water shortage in the central
Shaanxi plain and northern Shaanxi. It will pass through the main ridge section of the Qinling Mountains and is mainly construc
ted by the TBM method. T his paper intends to clarify the diffusion rule of thermal hazard in the construction environment of the
TBM tunneling section to guide the construction of the TBM tunmnel. This paper is based on the tunneling project of the Harr
jiang to- Weihe river water transfer project. Numerical calculation was used to calculate the thermal hazard diffusion rule in the
construction environment of TBM tunneling sections under different surrounding rock grades and different ventilation condi
tions. Results show ed that in the construction of class IV surrounding rock, the ambient air temperature of the T BM section w as
less than 28 C, w hich met the specification requirements. With the improvement of the surrounding rock grade, the temperature
near the driving surface and the scope of high temperature area would gradually increase. The maximum temperature reached 50
C and the maximum diffusion range of thermal hazard reached 165 m. The minimum effective ventilation cooling distance was
only 45 m. With the increase of wind speed at the outlet of the air duct and the decrease of the supply air temperature, the diffu
sion range of thermal hazard would gradually decrease; but the ambient temperature near the driving surface still could not meet
the specification requirements. T herefore, this paper recommends using local cooling measures in the vicinity of the driving sw-
face.
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Fig. 1 Sketch of a geometric model
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Fig.2 Schematic diagram of the meshing part

FEAR T FID TSR : (1) BOREE R Ak
FEN F( velocity-inlet) ; ( 2) P& T8 #5846 1 152 4 s 7
HE (pressure outlet) ; ( 3) B&1E B2 17 A 5 F Bl =S
RS (4) TBM 2B B B AL B8 B AT
HAR Y, FBL AR Tt T A

2 TBM

2.1 #REyiItHE
2.1.1 EFHHRIEE B
T BM & K1 o /g MUK, — A, BB ML ik
HR5®ET - 201 -



F 16 % B E 98 H1- mAALE S AR A& 2018 F£ 10 A

G T2V S B 1 FE R i B 28 0 5% AL e,
HH TBM HLE& R 1% 2] 2. TBM HLE H A7
I IA] SEPRECIAGE O T A SOA:

Q1= Pnimpnsng 1 (1)
b AHLE BURE (kW) ; P oS RORTE R
(kW) ; m AR EENLRIE RE, — ST Rty A
Fona NI REL, —MEL O 8 ns N FEIIEH R
B na AR R AL — I 0 5 NOANLES R, —
FEER 0. 8.

2.1.2 AR HAR#A AT

N GIE TBM 48 BEHL P9 LA 4E A i TR RS, A
PRHICHST TAEX (8] IR3A B2 SR S A — 2 5
M, AT ARG ST AT A 3R

Q2= qnn (2)
P Q2 WA B (KW) 5 ¢ NAEAE 2 5 A1 55 5
SEPE DL N AR B IR, L 0 2x 1077
kW; n AT BM TAE X35 30 s N £, — M 20 A
n AR REL B L 0.

2.1.3 BRI

HE R 46 BT VR 10 P A L T4 S A o FARE
ANTSH . B A AT IR K MR A SR

Os=W *m (3)
L w8 AT I 268 ST R, m N R 3
2.2 BB HA 4 AR E L RR

SIPLGF T8 25 W4 B IR it 1w A 9 2 AL
(s795) , WA BUE L TNFE N 3736 kW FX5 A A
(I 5 251, SR TBM 2EA7R& it T i, 75 i BUAS
FIR I 22 8. 4R TBM i T 481t 4 4 Sefl,
TBM 7EA R A S5 R 3 3k WL AR R AT, 0 .
0.0 21 74 kML R H R 55 N 44 2%
29 17%F1°9. 09% "> o Ak 4 I IRRE I H R St i1
BT BM ML EE A [F) BB AR A4S T it T, 4 34 LR
FAZR R, BEIR P9 A =0 g 22 B A K. WR 4 B TR P
ANE LR A, FEEE A IR LS 500 10, 15
HEAITHAR TBM AL =S HCAME, IEE 1.

1

Tab.1 Thermalrate calculation
- TBM FIHZE  #HE SRR e
43 IJ_IA:’ré
&% (%) /KW /m2 /(W ar?)
0 44.2 473 1150 411
0 29.17 312 1150 271
0 9.09 97 1150 84

AR TAEH 37 L2 3 A A B 100 e BUE THE A

- 202 WRERYW

FEEAFUTR: (1) R HE T XGE A 15 m/s, BEER
A 15 CH5RAMHIR; (2) BEIE S AL IR A T H
SR 0; (3) TBM ik AL B B AL 150 2% B A7 ) [] 1550 4
RO BB 411 W/ m® 271 W/ m® 184 W/ m’; (4) it
B30 o )E , BUE LT B 58 AU S, T N S
TP A3 A5 B

BT H S SR 5E B S, T S 1 AiE {7 [ BB )
AW, 15 = PR 7T 2 FE LB B T I %
=B, L 3.

3 ( )
Fig.3 Distribution of air temperature in the tunnel under different

heat production quantities (the tunnel face at the left end)
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Fig. 4 Distribution of air tem perature along the air duct under

different heat production quantities
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Fig.5 Distribution of air temperature in the tunnel at different

wind speeds (the tunnel face at the left end)

MR B 5 AT, BT Py 7= AR R — B KR
T, BT P G U 355 43 AT LR T, e PR R s R
BRI o 15 m/ s B3R KSR AR 324 % A B I 2 < TR
FERE 5 m/ s WP SRR, BE— 2500 B XU Kbk B
PR 3 A AR, SRR BRI TR 2 5 m A B3 IR (X
358, PR A H R T AN ) B ) L P 3 AT A

7T, LA AR 238 KU A Vu a6 B

6
Fig. 6 Distribution of air temperature along the air
duct at different wind sp eeds

P 6 BT 1, B AR FviE — s B, RV H X
FREECR, FAGE Y HOEE 2Bk k. AU 1 XU
5 m/s IS, M W0 AE R R FEE S5 T R R IV
KGHE N 15 m/s I, BF 3 #0006 B 29 2038 KCE 1T i
45 m; RUEH RGE N 25 m/s B, #EY BEE BlZ)
FiE MERT 5 60 m, H UL TBM i B <R JE
B

b HL o B PR b T XU I R R
FEH R AN BT 85K 16 IF FK, 645 FEATL B T X 45
FEAR A ) I 2 T T 9L BUE TBM LS )
HHET B B R A I X TR A B, T
BFIE D05, #VEEAE FETL BT X Sl B 1, 3506 TBM
BLE 1) 5 BRI HE R 21 FATL X 3k 1 0 4 oo
1k, SR N 8 XU BE ) (A B, 75 T BM $it i Bt
I IX 3R F ey E B S it AR 5150 BEIR ite T
Pl $85 s AR AT 0, 7 95 = I E — e B K
B, AT IREE FHIK 3~ 4 C.
2.4 o KR AR 3R ALBCRCE 6 Fvh

ANTE] B 36 JRGIEL BE R A TR WD 4 PR B R R
T BM Jiti T3 EY B 2 5ok . ARk D 2= & B
RSN 22 284k, ¥ B 8UE T S0 5
(1) WA A T RGE 73 BN 15 m/ s, 33 FRGR
SRS C15 CHI 25 'CH SR AN (2) B
TR R AR R 3554 0; (3) TBM J 3L B AL %
VAR ATRY, EHATL R 2 T e 5 38 2 A )
RN T 411 W/ m?; (4) THE 30 20 8h S, %
(ELAR FOL S8 AU ST, TR P 2 TR A A I

B TSR 58 B, W BE T AE A [ H RS )
ST, 45— FP R 8 2 AL B T T 2 LB R
oy i B, Wil 7 Fior.

HREGHW - 203 -



F 16 % B E 98 H1- mAALE S AR A& 2018 F£ 10 A

7 ( )
Fig.7 Distribution of air temperature in the tunnel at different

wind temperatures (the tunnel face at the left end)
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Fig. 8 Distribution of air tem perature along the air duct at

different wind temperatures
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