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Correction of seismic calculation method for silty clay tunnels based on
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Abstract: The seismic response characteristics of underground structures have a strong sensitivity to stratum characteristics. A
structural dynamic time history analysis method for silty clay tunnels is proposed based on the shaking the table model tests.
The response displacement method suitable for seismic calculation of tunnel structures in silty clay is determined. The results
show that the bending moment calculated by the empirical formula is closer that by the dynamic time history method, while the
axial force of tunnel structures calculated by the finite element method is closer to that by the dynamic time history method. It is
suggested that in the seismic calculation of silty clay tunnel structures, the relative displacement of the soil layer within the
buried depth of the tunnel should be simplified to linear change and multiplied by a coefficient of 0.7, and the foundation spring
stiffness shouldbe multiplied by a coefficient of 1.1. The conclusions may provide a reference for the seismic design of silty
clay tunnels.

Key words: silty clay tunnel; seismic response; numerical simulation; seismic calculation

0 3 H I SELEL, B (R 5 R 7E Rl RS 1 2 e
Hb T 4 K ) T R 8 B L I, 534 —RORL, DR E ML = A Ty i e

R 26 P RO X o 2 PRI B A (it e WT s DRI, ) S BRI A o 5725
SE BB HIE) (GBS0909—2014) irjxtyrigy  FF 3 S35 HSEHL REVIBUETHSOTf T R IUBR
S R R S e 47 T gy, e Zhong SRESRAARLERL ) Mk, R
SEAE T AR Bk B AT B S e, L PR BRIRANGE 3 AR LRSI L)
B TR A R R R, DR SRR FLACSD AT 5 MR
DL R IR (0 6 - K B A BB T . I
T - B H A S B B T f}f};ﬁmﬁléoiiéﬁﬁﬁﬂﬂiﬁkﬂmlﬂ (ERRHE A3 TR (2021
5, OAR BRI B LA R TR T 0 S WBE: 202 - 12- 02



2 N

2022 4E

R FI TR BRI 25 T AR DAL 3 I R o AT 35 A
LI R - Ma ST T 42 (R A7 AR X T
M A vl M 2 S NI . BRIEZ AL, [ N AR A
& Set T S5 R R B Sy O R T OKER ) -5
PRBh G BARNRIGHT 77, Oy T EHERL T AR R A
PR BEE AN R (K3t e 3h Wi BRFAE, ks o b 13t
X BEIE PR SR P W ASCHE BT T R (A o 3 - B
R VL DAy R R Al B i M A B i A
T P S BB S PR v S A B LW AT, BT
FAW T B R LR IEURR RO S % .

1 RIUAREETRE
ASCAERTIRED & R 5 A I 2 2R PR, R A
ABAQUS iUl iH SN 77, 320 TR R B
BRI 32 TITEL .
1.1 ERKITE
K FH Rayleigh BHJE 5i%Pfse e R, 1+ 45
RUNE 1 PR,
®1 BLRMERRESR
Table 1 Damping coefficients for various working cases
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T

Ol T 6 2.5 0.008889 4.458333 0.004984
LB 10 2.083333 0.022404 5.22343  0.008936
LW 14 1.666667 0.017923 4.178744 0.007149
T3 1.875 0.003945 3.605769 0.002051
El-Centro /L7 2.708333 0.013328 5.522876 0.006536

i TAE 11 3.020833 0.020912 7.376453 0.008564
T 15 2.291667 0.030524 7.762097 0.009012
T4 1.458333 0.003319 2.916667 0.001659
T8 1.666667 0.006342 2.5 0.004228
T 12 3.541667 0.017429 5.138889 0.012012
T 16 2.953125 0.026367 7.03125 0.014063
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Table 2 Model parameters
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Table 3 Working cases

T WA TS I (/g
1 ] g WNI 0.07
2 BB WC2
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4 Hreg N L3 N4
5 ] g WN5 0.07
6 alIb;3 WC6
7 El-Centro EL7 0.410
8 Hreg N L3 INS
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10 alIb;3 WC10
11 El-Centro EL11 0.6
12 red N L IN12
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17 ] g WN17 0.07
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test results and numerical calculations
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Fig. 3 Comparison of acceleration between test results and
numerical calculations
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Fig. 4 Comparison between numerical calculations and test results
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of displacement of soil layer
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Table 4 Comparison of calculated results
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Table 5 Sensitivity factors of parameters
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Table 6 Relative errors between calculated results by various

methods and dynamic time history method
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