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0-1 00OO0bOOooDbo

Initial

Depth . Unit Shear Number L Bulk effective Upp et In.ter.nal
No. of 5011 . weight Mean velocity of Rigidity, modulus, overburden limit .of friction
bottom classification 5. SPT-N element G (MPa) damping angle ¢
(Mg/m”) (m/s) .. K (MPa)  pressure .
(m) division (kPa) ratio hy,,  (deg.)

1 1.8 Sand 1.50 6 90 2 12.2 32 24.9 0.30 39
2" 38 Sand 1.66 6 90 2 12.2 32 24.9 0.30 39
37 117 Fine sand 1.88 16 180 3 60.9 159 55.1 0.30 41
4" 140 Silt 1.88 9 180 1 60.9 159 88 0.24 38
57 18.0 Silt 1.76 6 150 2 39.6 103 107 0.24 37
6 279 Silt 1.69 4 180 3 55.0 143 143 0.24 37

7 418 Clay 1.63 3 180 4 53.0 138 200 0.24 30

8 46.7 Sand 1.95 43 530 2 548.0 1,429 250 0.30 41

9 48.1 Clay 1.77 34 180 1 57.3 149 271 0.24 30
10 51.3 Gravelysand  2.01 43 250 1 126.0 329 286 0.30 40
11 583 Clay 1.57 11 250 2 98.0 256 313 0.24 30
12 629 Sandy silt 1.96 33 330 1 213.0 555 344 0.24 39
13 672 Sand 1.96 50 330 1 213.0 555 375 0.30 40
14 720 Clay 2.01 50 440 1 389.0 1,014 408 0.24 30
15 964 Clay and sand 2.0 440 5 387.0 1,009 516 0.30 45
16 390 Firm soil 2.2 700 20 Vp=2,060 m/s as reference

17 690 Rock 2.4 1,500 Viscous boundary  Vp=2,940 m/s used in viscous damper

Note: Poisson's ratio = 0.33 (for static analysis), Porosity = 0.3, Cohesion = 0 for all layers except two lowest layers.

Number of elements = 51

* Layers No.2 to 6 are considered as liquefiable soil layers are modeled with liquefaction parameters.

Layer 16 and 17 are modeled as linear elastic medium. Layer 17 is modeled into viscous boundary as dash pots.

0-2 0O0O0bOO0o0obOoboo0obobOoobobooobobooobon

Liquefaction resistance

No. Depth Soil . CRR Model parameters
(m) classification

Ry Rs PTA ¢, S1 W1 Pl P2 Cl
2 3.8 Sand 0.21 0.29 28 0.005 6.0 0.5 1.0 2.2
3 11.7 Fine sand 0.29 0.48 28 0.005 8.5 0.7 1.0 3.0
4 14.0 Silt 0.30 0.49 28 0.005 13.0 0.6 1.0 3.0
5 18.0 Silt 0.24 0.34 28 0.005 9.5 0.6 1.0 2.3
6 27.9 Silt 0.22 0.31 28 0.005 8.0 0.5 1.0 2.2

Note PTA: Phase transmission angle

R20 and RS are determined as liquefaction resistance ratios for subductionzone earthquake type and internal crustal
earthquake type, respectively, according to Seismic Standard for Highway Bridge of Japan Road Association.
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EFFECT OF AMPLIFICATION IN DEEP GEOLOGY ON GROUND MOTION
AT A LIQUEFIED SITE IN SAKAI-MINATO

Shinichiro MORI and Shigeyuki SOGABE

This paper presents a case study on a strong ground motion record dominated by longer-period
components at a liquefied site in Sakai-Minato during the Western Tottori earthquake in 2000, and
elucidates the cause of the predominance both in the effect of liquefaction of subsurface soil and in the
amplification through deep geological structures. Nonlinear effective-stress dynamic analyses are carried
out. The result of the effective stress analysis shows good agreement between the observed and the
analyzed surface ground motions. Comparisons between different cases show the amplification in deep
geology contributes to predominance of longer-period components rather than the effect of liquefaction.



