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EVALUATION OF INDUCED STRESS BY EARTHQUAKE IN THE UNDERGROUND
STRUCTURES LAID THROUTH DIFFERENT GROUND RIGIDITY
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By Mikio TAKEUCHI, Tadashi TAKAHASHI, Hiroshi MOTOYAMA

and Hiroyuki WATANABE

This paper presents a practical evaluation method with respect to the stress of under-

ground structures laid through two different ground rigidity during earthquake.
In this method, considering the effect of each ground of surface layer under the elastic

wave theory, the ground displacement in the horizontal direction is obtained. Displacement,

axial force and bending moment of the structure are analyzed by applying the seismic

deformation method.

Additionally, we discuss herein the earthquake behavior in the homogeneous or in-

homogeneous ground and the relation between the apparent propagation velocity of the input
earthquake motion and the strain of the surface layer where two different soils are existing.

Keywords : underground structure, seismic deformation method seismic, response analysis,

different ground rigidity
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Fig. 1 Analytical model.
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Table 1 Material properties.

Soil, 1 Soil.
(Improved soil) (alluvial clay)
Unit weight
v (gf/cnd) 1. 45 1. 45
Shear modulus
G (kgf/cm?) 3400. 0 120. 0
Poisson ratio
v 0. 45 0, 45
Dumping comstant
0, 08 0. 08
Shear wave velocity
Vs (n/s) 480. 0 90. 0
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Fig. 2 Comparison of ground strain between Model-1
and Model-2 in Y -direction.
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Fig. 3 Comparison of ground strain between Model-1
and Model-2 in X -direction.
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Fig. 4 Relation between ground strain and apparent
propagation velocity of Model-2.
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Fig. 5 Relation between ground strain and shear
modulus ratio of Model-2.
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Table 2 Material properties.

®Fr-1 | ®FA-2 |®FA-3
Soil. 1 vi gi/cn® 1. 47 1. 48 1,48
(Improved soil) | Ge kgf/ca? 290 1060 1005
Soil., 2 ve gf/cn® 1. 40 1. 41 1. 42
(Alluvial clay) | Gg kef/co? 20 36 44
Soil, 3 vv gt/ca® 1. 43 1. 42 1. 42
(Dituvial clay) Go kgt/ca? 224 123 107
tunmel Eltf-a? 34. 0
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Magnufication of disp. :A1,B1,B2
Fig. 13 Calculative model correcting for input ground
motion.
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Fig. 14 Comparison of ground surface acceleration
in Y -direction.
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Fig. 15 Comparison of ground surface acceleration
in X -direction.
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Fig. 16 Comparison of surface acceleration on ground
which has soil. 3 medium.
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Fig. 17 Displacement and stress of beam in Y -direction.
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Fig. 18 Comparison of bending strain of Model-II.
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Fig. 19 Comparison of bending strain of Model-III.
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Fig. 20 Comparison of axial strain of Model~III.
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