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Acceleration Methods for Underground Structures
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Abstract: Two kinds of simplified analytical methods are discussed. Both were derived from the
response deformation method based on the premise that the deformation of an underground struc-
ture depends on the deformation of the foundation soil. One method applied ground displacement
to the boundary of the finite element model to simulate seismic load; the other applied ground ac-
celeration to the integral finite element model to simulate seismic load. Both simplified analytical
methods avoided calculating the value of the spring stiffness and improved the computational effi-
ciency. Calculated results with different ground motion intensities and lateral margins were ob-

tained and checked with the results of the dynamic time-history method. They showed that the
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results of the two simplified analytical methods were satisfactory as the ground motion intensity

increased. The lateral margin had to be twice the width of the structure when using the forced

displacement method, and needed to be more than three times the width of the structure when u-

sing the response acceleration method.

Keywords: underground structure; forced response displacement method; response acceleration

method; lateral margin; seismic analysis
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Fig.1 Dynamic time history method model

1.2 SEF R B iE

i 1l B LA A% 3 2 L I AV A% 1 B — b TR AR
2 X P T A B H A T sk S 5 R (E A THA
T AR5 SR B 1 AL R B e A R
AR T 45 K THUIRE Al 0 107 A7 8 Ak 2% 9 e R AV 4% 2



%42 % 4

TRELMG L 2%, M 455 g 9 0 J I 3 B 1 1SR I 9 1 X L 4 969

LM P 45 A Kb T i RS T AR 5 A 2 45 4 W) 7 e R )
RZS IR U 2 BT A7 2 J= R AR 2R L 7 BR
TR ) A LA 5 1 137 B8 B 2 i A 0 2 B L
RT3 007 R R A R e R, R LT 2, (HOR
Akira £ 3CE HE H RUX R 7 i Ak BT 2023 i Al H
H1 37 N7 728 HURE e i 0 A1 £ 30 S R R 3 7 ' e £
i 7 0 B A B2 DN O M BELJE B8 A A T R
W U G o 5 R A LAY AR R 2 R 2006 ~
506 . (IR H1 T 4544 W RE — MBE e 4 M I JRE R L 45 A
AR REZ/N T A A A A B B
PR AN RE A HEAE I . A i 3278 T8 WAl 5 T B A%
it T AE 45 R AR B S At 2 S 05 R I B i A 7
o — A PR T B M A BE A 11 T ik LS

A B 225 M 7

=
o

MR % I u

#

R R R R AT E R RT R RO R R

B2 &G R A AR

Fig.2 Forced displacement method model
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Fig.3 Response acceleration method model
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Table 1 Physical and mechanical parameters of soil and structure
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Fig.4 Two-dimension soil-structure dynamic model Fig.5 Size of structure and control sections
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Table 2 Bending moment,shear force and deformation of structure with different lateral margins
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Table 3 Bending moment and shear force of structure under different condition
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