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Logging Information of Seabed and Its Application
to Dynamic Response Analysis
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Synopsis

Being excited by earthquake, structures founded on soft ground interact with
the surrounding soil, and the motions of structure and ground affect with each
other. It is therefore the objective of this study to clarify the dynamic response
characteristics of such soil-structure interaction system.

The paper is divided into the following parts:

1) Evaluation of the dynamic soil parameters using in-situ PS-logging data
obtained at Senshu-oki, Osaka Bay.

2) Investigation on the dynamic response characteristics of the concerned natural
ground using the multiple reflection method with the equivalent linearization

technique.
3) Examination of the dynamic interaction between soil and pile foundation which
supports the oversea bridge by means of FEM.
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Tablel. Values of damping ratio A (C-6 layer: GL-84.8~85.8m).
frequency (Hz) 250 300 350 400 450 500 550 600 650 700 750 800
ratio of amplitude 0.599 0.507 0.537 0.778 0.670 0.582 0.565 0.610 0.596 0.538 0.463 0.279

difference of phase _oiq _ 393 _304 —493 476 —527 —585 —651 —722 —792 —867 —931

©)

a 0.195 0.362 0.305 — 0.085 0.225 0.255 0.178 0.201 0.304 0.456 0.960
h (%) 355 549 397 — 086 2.05 211 1.35 141 198 2.77 5.46

a 0.197 0.364 0.307 — 0.086 0.226 0.256 0.179 0.203 0.305 0.456 0.963
b (%) 3.60 554 4.00 — 087 2.06 136 1.36 1.42 199 277 5.49
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Table 2. Soil parameters of seabed model.

No. H (m) IS o /o) Vs (m/s) G Gff oD
1 Ac-l 29 1 1.47 23.0 79
2 Ac-2 2.9 1 1.47 32.5 158
3 Ac-3 2.3 1 1.47 40.7 248
4 Ac-4 2.4 1 1.47 57.5 496
5 Tg 3.5 3 2.00 246.7 12,421
6 S-1 5.2 3 2.00 200.0 8,163
7 C-1 6.6 1 1.66 190.0 6,115
8 C-2 11.0 1 1.66 264.1 11,815
9 S-4 29 3 2.00 345.0 24,291
10 C-3 9.1 1 1.63 186.3 5,773
11 C-4 14.7 1 1.63 241.1 9,668
12 S-6 1.3 3 2.00 340.0 23,592
13 C-5 10.8 1 1.58 228.0 8,381
14 S-7 0.8 3 2.00 290.0 17,163
15 C-6 2.0 1 2.00 245.0 12,250
16 S-8 10.4 3 1.84 335.9 21,184
17 C-7 8.5 1 1.66 280.0 13,280
18 S-9 100.0 3 2.00 360.0 26,449

H: Thickness of layer IS: Soil type 1; clay 3; sand, gravel ©: density
Vs: velocity of S-wave G : shear modulus
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Fig. 10. Characteristics of input seismic wave.
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Fig. 11. Fourier and response spectra (DT2).
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Fig. 14. Soil profile at the construc- Fig. 15. Analyzed model (FEM-mesh).

tion site of bridge pier.
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Table3. Material and soil parameters adopted in the analysis.
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FNEFhOMBERIC>WTZ O %

7 Gi/m) v Vs(m/s) G @f/m?) h(%) Am? I(m"

A 0074  0.300 — 6914 20  — _

B 0151  0.300 - 155.002 2.0  — _

C 0074 0300 — 6914 2.0  — -

D 0096  0.300 - 98888 20  — _

pier E 0125  0.300 — 128612 20  — _

Fo 1292 0.300 - 500765 2.0  — —

G 108  0.300 _ 396306 2.0 @ — _

H 1092  0.300 — 393306 20  — _

I 1518  0.300 — 590765 2.0  — -

footing 2500  0.167 — 1157000 20 @ — _
@ 4551  0.300 — 1988184 00 00608 0.01084
pile @ 1932  0.300 — 1988184 00 00160 0.00532
® 192 0300 — 1983184 0.0 00160  0.00438

Acl 1470 0.499 93.0 a4 97— _

Acl 1470 0.499 39.5 8 95  — -

Ac-l 1470 0.499 40.7 41 89  — —

Acl 1470 0.499 57.5 291 85  — _

Tg 2000 048 2467 10058 39  — -

Sa1 2000 0491  200.0 5394 69  — -

ground ~ 1 je60 0492 190.0 4056 6.8 - —

C2 1660 048  264.1 9134 46  — —

S-4 2000 0481  345.0 921079 27 @ — —

C-3 1630 0492  186.3 4100 58  — —

Ca 1630 0488  241.1 7923 36 @ — —

C5 1580 0490  228.0 6466 4.6 = — _

v: unit weight, v: Poisson’s ratio, Vs: velocity of S-wave at very small strain level,

G : shear modulus, h: damping ratio, A: area of pile, I: moment of inertia.
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Fig. 17. Result of FEM analysis (pier and pile).
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Fig.19. Result of FEM analysis (bending moment).
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Fig. 20. Acceleration response spectra at the top of pier.
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