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Study on Seismic Response of Shield Tunnel Under
the Action of Geothermal Source
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Tsinghua University, Beijing 100084, China)

Abstract: To investigate the seismic safety performance of shield tunnels under geothermal source effects, based
on Xi’ an Metro Line 10 project, finite element numerical simulation was adopted to reproduce the seismic re-
sponse of shield tunnels under geothermal sources, and the influence of different relative positions between geo-
thermal sources and the tunnel was analyzed. The results show that geothermal sources significantly amplify the
stress levels in tunnel segments near the heat source while reducing the joint opening displacements in these ar-
eas, with minimal impact on sections far from the heat source. The distance between the heat source and the tun-
nel affects the stress levels in tunnel segments but has little influence on joint opening displacements. Geother-
mal sources significantly affect joint opening displacements and stress in shield tunnels near the heat source but
have negligible impact on parameters such as acceleration and tilting angles. The research can provide reference
for the design of similar working condition in the future.
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3 1.73 10.4 28.0 3 5%107 840
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Fig.2 Tunnel segment geometric mode

FZ (a3 R T . A R oR TR BN 1Y
TREE A Bt o i A AR | BV it S A A B (1 FE Atk T
AT R S IR B Ik R BN ELA 3 A2
5, LIASHOLER 2, B8R ABAQUS kL
PEAEAE A R A P40, 8 F A ARS8 R IR
JEARTE R A S AR 475 5 80 (CPEAT) .
RS AR R i AU 1) EE R R 0.4,
P R A, S R S R Z ) ) B R A
0.5,k [ A RE L. TR g, EE RS

Hi AR BT A R ], IR T AR A
FRETE IO I, LA R 8 3 T, HLAA
TR WA 271 o ALl IR i AR S AR T
#B20 CHURIML A, BRI N EE 30 CHIRIL A, FFE
TR, B TIFECR T 41 AR, AR R
W F T 2t A AR TS B TR 2 i Al i pA s
SR, T2 S TR0 T 25 SR R ORST
WRERIA SO SKIZM L ZEE T
VERR 1SS, 7= A6 1 7135 5@ Ry 1 F s, R
ABAQUS WA SEERITI e A THAZ , IR IS Bk i



N

90 %

.
1J:‘ ~
AN

SN

2025 4

B R BIT, R E A AR N 1353 4
PARTOUPER RN T8 A 0 B4 L 20 SR A A, PP A 1o
5 @ WSO R = AR, T 2 e
7S NS iSRRI RN ) R
12 HESHER

K3 25 T AR R b e 5 i AR Y
T FEE IR o MAAS [v) HHL A )8 37 R0 37 A o
BERON T LAE H FE 2 2,3, 4 v i Fi b i
R I JRE e o7 47 A 2 D/ A R JR 1R A T
Ko [RVBEH , AN [ IR AL B 328 37 0T 37 T U 1.
M2 R T T S5 AE— EFR S b 2l =
BGERIE

P4 25t T AT PERIC PRI e AR B0
T3 B AR R R TR A AR . R R
R RE SCN BEIE U 2Z 0] e KA L A% 5 /e 2
L DAIET 4 FRRT U HY B (TR A A AL B

F5.49 s, IE(H A 0.44% , HAG TCHIEAE R T, 440
R 5 R T A A A SR R R — R X R
T A AR S AN A TR IEAEAE XS
VR FRAE T FEAR TCRE MR , T Hb R S5 44 () AE T2 32 J8 i+
PRI LSRR FH 3 W, DR IR B T (%) A} A ) e 3
ARANZ PR A 5

SRR T A IR EIIRE LT, B E A A
AT 1) B e KO- 2 Mises I 7K - R R A
Kl P Mises I 1 b b iZ iy m i 4 A
B1.5T Mises v 1 V- BB e AR, BORAE B #4
PN LR B R4 Mises v 15 JCIRTEIE I T ek
S5 Mises W ST HAE . AR S W] DLE ), 2 AR
IR, Mises IV 7 58 35 58, S5 KOO AR £k
Al 3K 1.66 % 5 T AE 75 — MR (1) 5% i FEATE 2, A
RGN TCIE )15 100 Mises [ 1 A [A]

Bl 645 T AR RICHIERE LT, 23k 1~42

&
A
)
=
=
0 5 10 15 20
Fsf ) /s

(b) HPEIO m

TN /(m/s?)

—1.56 —1.5|2

0 5 10 15 20
Fif 1) /s
(d) PR30 m

B3 iEipH5iEs A nEER TR

Fig. 3 Far-field and near-field soil acceleration timescales
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Fig. 5 Mises stress and stress amplification factor in
shield tunnel with and without heat source
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