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Synopsis

Referring to the result of PS-logging performed at the boring site of seabed in
Osaka Bay as deep as 150m, it is found that there exists a linear correlation be-
tween the celerity of transversal wave and the square root of depth. Another in-
formation obtained from the soil exploration also indicates that the seabed is al-
most normally consolidated at the site. In this paper, the characteristic function of
such a ground is deduced by solving the fundamental differential equation and the
procedure of seismic response analysis is described. The analyzed results are applied
to the aseismic stability calculation of offshore earth structures.

1. FF

AU CHEEASEREBRAARTIR, &< SKANOKETH 2 hEEPEFICKETAHEL, RiEE
R¥0RBELOCZORLOBEEET T TALOMME T 28R THENEL LHETONTETVS, B
¥, RERBRMMICE LS W7 BBREREE RSO b knoiiicd D, KENI6 mAVL 19 mO#E
ECHEIPTEE LCHEESLha, HIES TAMOLBEAETTALEFHORED DT, 45K off-
shore D70 Y227 PELTRI T EDTES, ANRIOTELHEFE LT, BEMBOENITERE
EMAANTLEOHELRERBFTIC >LWTEHRT26DTH 3,

2, BERUMhAR &BTIMAR DR

BATEEREZEE 7 0 ¥ 2 7 McB I AHIBTRIC L - T, COHIROBEMF IERED 5 13IFZ I
ITUCEEERL, 0.6kn~ LOknMA VIS, KEH 1]l mTHIOEBRVR SN S T Mo i,
COEBREBA 3 LIRBICEBECEFIEC R, H4mMEVOKE 18 mitlS £ T ORI,
TSI INEBA S, KE 18 m~ 2] mOPEBPIELH 4 kmic bl » THAY, EHEEAKTCOFIE
WichE L TV 3,

A 200 m Z TOHEME G, B L 0hEE BREHYEEIUVREVWAREECL D EDShATL
%, MEEE FOMELEIR, LidoMEEBETS 54 L0 knpa 0 SRE L T~RLWVIREI
Exiid, i, BHEO TRARBHEOBFOLWLOMRENERCHRL T, % XoiBEft

_1_



178 TOKBG SISl ®315B-2 63, 4 (1988)

B THBOE S Ak X VERHIENS S, WbW 3 clay-rich HERHEAN L HESELL, Lichi-TH
ETIIBEY ORI A HIBRANIEEL {185,

3. BEMAOTRIEORE

RTHE R RS T T b N £ — ) v ST PS RBOKRED 1 FP % Fig. 11oRt, ThibiR
D& HHBERENFRETH 5,
1) HBEEH»SOES%2z (m) &45&, HEEE v, (m/s) EHAMBERRG (f/ud) OB
R, RBRATERILT B2 EMNTE S,
v,=302%(2=100m ; vs=300m/s)}
G=900pz
T, pRMBOEETH 5,
2) FLAREEOERE v, It VT HRBICEE L OEBNS 5, THhbB, v,i32=0 (EBEE T 1400

.....................................................................

Longitudinal wave Shear wave

velocity (km/sec) velocity (km/sec)

1.0 1.5 20 GLmMOO 01 02 03 04 05
0 0-
\ Ac
y > 107 ® e ?
20- [ 20 'j
Mal2
| k ] %
- e 404 5
40 ¢ 0 Mall {
\ p.
. {> 50
60-] 60+ Mal0
—_ =
= > -
~ 70
<
-
S 80 80 E s-8 ;
=]
i o0] B9
100- S 1004 |
- { 110 E
120- 120- -
-]
. 1304
<>
— .5
140d Ve=1400+1.52 Vs=30z

Fig. 1. Result of PS-logging at the boring site of Senshu-oki in Osaka Bay
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Fig. 3. Results of dynamic response analysis for a simplified model
of Senshu-oki seabed
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Table 1. Soil parameters for the ground model
No | Name T};l({rr;le)ss SoilI Stype ;)(e:/m:ny) Si\;ee:}gcvigve Shezg*(tfr;c;?)ulus
m/’s)

1 Ac-1 2.9 1 1.47 23.0 79

21 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|51 5.2 3 2.00 200.0 8,163

71C-1 6.6 1 1.66 190.0 6,115

8C-2 11.0 1 1.66 264.0 11,815

9S4 2.9 3 2.00 345.0 24,291

10| C-3 9.1 1 1.63 186.3 5,773

111C4 14.7 1 1.63 241.1 9,668

12156 1.3 3 2.00 340.0 23,592

131C-5 10.8 1 1.58 228.0 8,381

14 | 8-7 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 1S9 100.0 3 2.00 360.0 26,449
IS=1 : Clay
[S=3 : Sand
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Table 2. Results of dynamic response analysis for a model of Senshu-oki seabed

H o v G v, G, thyl A, | V.. Ul Toe | o

) | /o)) | (mA9) W/ of) | (m/9)| (4f/nf) | ()| (gal) | (ems) | Cem) | (tf/nd)| (%)
Ac-1 2.9 1.47 23.0 79 16.6 41 | 146 2575 35.7 7.3 0.5 1.19
Ac-2 2.9 1.47 32.5 158 24.0 86 | 13.8| 161.9 23.7 5.0 0.8 0.93
Ac-3 2.3 1.47 40.7 248 30.8 143 | 129 176.5 20.8 3.6 0.9 0.65
Ac-4 2.4 1.47 57.5 496 44.3 295 | 12.3| 1398 17.0 2.8 11 0.39
Tg 3.5 2.00 246.7 | 12,421 235.9 11,360 2.6 1369 17.6 2.5 13 0.01
S-1 5.2 2.00 200.0 8,163 181.0 6,688 5.5 130.2 17.6 2.5 2.2 0.03
C-1 6.6 1.66 180.0 6,115 170.3 4,914 59| 131.2 17.2 2.5 3.1 0.06
C-2 11.0 1.66 264.1 11,815 248.7 10,476 34 1059 16.2 2.4 3.8 0.04
S-4 2.9 2.00 345.0 | 24,291 333.1 22,645 2.1 107.0 16.7 2.2 4.1 0.02
C-3 9.1 1.63 186.3 5,773 163.4 4,441 7.0 108.8 16.6 2.2 4.3 0.10
C-4 14.7 1.63 241.1 9,668 223.5 8,312 43| 103.0 14.9 1.6 4.4 0.05
S-6 1.3 2.00 340.0 | 23,592 330.3 | 22,269 L7 127.0 111 1.2 4.2 0.02
C-5 10.8 1.58 228.0 8,381 209.7 7,092 47| 1271 10.9 1.2 4.2 0.06
S-7 0.8 2.00 290.0 | 17,163 278.9 15,878 23] 1224 7.1 0.7 4.1 0.03
C-6 2.0 2.00 245.0 | 12,250 231.8 | 10,962 3.2 | 1224 7.0 0.7 4.1 0.04
S-8 10.4 1.84 3359 | 21,184 324.6 19,780 2.0 1201 6.5 0.6 4.5 0.02
C-7 8.5 1.66 280.0 13,280 262.6 11,677 3.7 94.7 4.3 0.4 5.3 0.05
S-9 100.0 2.00 360.0 | 26,449 348.4 | 24,765 1.9 102.9 0.0 0.0 5.3 0.02

H: Tickness (m), o : Density (t/mf), V: Shear wave velocity (m,’s), V.: Shear wave velocity during
earthquake (m/’s), G: shear modulus (tf/nf), G,: shear modulus during earthquake (tf/nf),
h : Damping coefficient (%), A, : Max. acceleration response (gal), V_,_: Max. velocity response (kine),

U,..: Max. displacement response (em),

T me: Max. shear stress (tf,/nf),

" max: Max. shear strain (%)

Table 3. Comparison of dynamic response calculation at the mudline
between analytical and numerical methods

Analytical Numerical
U max 3.6cm 7.3cm
U max 28.4cm /s 35.7cm /s
(it + ilg)max 518.1gal 257.5gal
Tmax 0.8% 1.2%

(iig=104.7gal)
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Fig. 6. Results of dynamic response analysis for a stratified model
of Senshu-oki seabed
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Table 4. Soil parameters for the ground model with airport island

No| Name Tgl((rrrxle)ss SoilI Stype ?(?/Slg) S}:‘;{izcz;ve Sheél&t;n/org\)ﬂus
m,/’s)
1 |M-1 7.0 3 2.00 150.0 4,592
2 [M-2 25.6 3 2.00 150.0 4,592
3 [Ac-l 3.7 1 1.59 82.2 1,096
4 (Ac-2 3.7 1 1.64 106.3 1,891
5 |Ac-3 3.7 1 1.69 129.0 2,870
6 |Ac-4 3.3 1 1.88 137.4 3,622
7 |Tg 6.8 3 2.00 170.0 5,898
8 [Tc 5.9 1 1.98 150.0 4,546
9 [S-1 1.3 3 1.90 210.0 8,550
10|C-1 13.5 1 1.56 200.0 6,367
11 |C-1s 1.9 3 1.73 265.0 12,397
12|C-1 4.3 1 1.74 200.0 7,102
13 |S-2 1.8 3 2.00 240.0 11,755
14 |C-2 17.1 1 1.78 251.0 11,443
15 S-3 0.2 3 2.00 229.0 10,702
16 |C-2 2.3 1 1.66 251.0 10,672
17 |S-4 0.2 3 2.00 325.0 21,556
18 1C-3 16.0 1 1.66 260.0 11,451
19 {S-5 3.4 3 2.00 313.0 19,994
20 |C4 33.5 1 1.68 290.0 14,417
215-7 0.4 3 2.00 301.0 18,490
22 C-6 11.7 1 1.73 295.0 15,363
23158 2.4 3 1.84 379.0 26,969
24 \C-7 15.0 1 1.70 326.0 18,436
25 |S-9 100.0 3 2.00 412.0 34,642
[S=1:Clay
[S=3:Sand

B c/p= 034 % 0% ERHL T020 & LAEZ D&, ThENHELLBIETH 3,

SEELFEILEHET, FEEITImOREMBICANMEBREASZ & XDOREHEOKERIE Fig. TITR
EhTn3, Thib, EETEE LPHEBB LUCHIBHRAICBVWTELLEDLL, 20914 7DAN
BRI L CREBERBOMBRBIC L 3MEROE EASEETH 5 MMM 5,
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7. HEREOMBRERN

AiET E Tlolix - AEE OBNIEEEIC b L oW T, HIZBHIC BT 2hSREYOMELE 2/t
T3, WRETHEEYI Fig. 8 1RTEESOILEMOEEMNLEERTTH Y, BRAIOEEELTR
ABROTHEMEETBEY v FRL—vickhRBIhTV Y,

Ty TR NEBEE

TERM IR b LK HMT RO EE (6= 0-FHTE) itk -7,
oA ICAEILT, ThENORILICE & D Fig. 2 DANMRR (BEME IS 5 MEhi= 104.7

gal) X L TIGERHT B O N RKISEIEE £ KGR 12, 7oL, HELOBME AN
BRI D 50% e L, I THXUERMEE L TOWHE 2 3BEMHONBERA L ¢=
32° LIRE L1, HEOHERIE, FHOT~DIIHTAILRLERF=1961cxtL, HIEHICIE Fig. 80k
HIF=106IcEFT 3 &0bh s, BRAOKI, HEREO<Y v NARY EBERE T O
BOERBEHE L BB FEEOREVHINTH 5,

Wiz, BE@IEOMERET JREEMS 1.0 2B T, SEsKEVIEBMONTV S, &
DI BHBIC V- mATROBEL B E, T LROEIRILE U CRIRIEH#BE T XD (successive
retrograde slide) OREAT AERENEL SN B7, ThicXT 2RI ETE >R, SXZDFig. 8
EHBTRT I~ WTELRF= 12358011, Chib, HEKICRBET N BEREN

ReLHEUZAHREERS T O RES RV PR EN D,

8. & W
AX T, WERCEEBHICLATRRELANS VMABENRO T ETFONE, Hicrfts,
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Fig. 8. Seismic stability analysis of offshore quay structure
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FTIRFEI NI ALBPEABEYMOMBRERTIC >~V TIEH L, T18b5, A&V ORI
LR LADEZVEFTROMBEHEL T, KZ2VWEEICh > Tclay-rich T b, HrTOH
EYORAHOS T 2R HEE L < 145 T & AN,

iz, RN 5 kmDEIHRICH 500 ha %1837 T 5 BAEEIRZEHHIS TOFLN PS RBOEREHWT,
MaBEMBOFIMEE R E S, IDEHEICHV 3RS ANBYRKROBERD > OFS II3F
HAILTimd 248, ChidMstiso AR, BERE FOERESEIETIRBR6LAA, 20
PRORKREB#H 2RI bl - TRAEERSZODTPE VT EIHET B EEHOhIC LI,

ZLT, CO&HIUBEHREFOIWHBOBNILE2ED 2R EFHL, EHo - FUEEOFE
FIRicxd U CHUITERD Bessel IO TRESNB I LEZWHOhITT B E & bIT, INEEAL « #EF -
MEEESZ 2R ER LI, 7, MEEBREEMSAIC SO TERKHERIC L 2H{ERE OLEE
TV, HRBOTMHARITT L L b, ATMBROBIC K » TREBERLL OEBICBVTIEE
DOEELTEFICL BT EEFR L1,

Iolc, TEABETTHICH ) MENTEOMBRWESHEBROR eSS+ BB KIERIC L HF
ShicT B L e bic, HlT~XOEEIC K > THERBROMBLERTEFTMEL 7205, SEgtogwRE
MREME ORI T N0 OFREHICT L T O RETE 1T - 1,

Fig. 1 iciBIF1-fLA PS RIE 7 — 7 ROWART BRI EBIFEmE L ijt s hicbDTH %, £12,
MR OHBRMEORETICE L TRBLARLFHECF BERBFOHTRER, SSRBEHELLEHED—
B> VWTRERLFHABEAT¥ERE REBOBNEBL, LOIHRELT, WFhbEHOR
KT 5,
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