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Estimation of maximum ground accelerations around the Tokyo Bay

area during great earthquake

Setsuo NODA *
Tatsuo UWARE %

Synopsis

Accelerations of the ground surface around the Tokyo Bay area due to
the expected catastrophic earthquake are calculated for the purpose of

estimating the risky zone against the earthquake. The followings are

made clear.

1) Maximum ground accelerations estimated herein are generally

fairly large and in some sites they are over 1,000 gals.

2) Although geographical distribution of the accelerations shows
very complicated features, the soft ground area such as the
estuary zones of Arakawa and Edogawa Rivers, and the alluvial
fan of Tamagawa River show large amplification of aceceleration.

It is concluded they are the risky zones against the earthquake.

3) If the non-linear stress-strain relation of soil is taken into
consideration, it is probable that the accelerations during the
actual earthquake are rather smaller than the values estimated
in this paper. Besides we must regard the facts that the
acceleration estimated does not always correspond to the
seismic coefficient in the conventional design procedure.

These questions will be investigated in future.

*

* Senior Research Engineer, Structures Division

*% Member of the Earthquake Resistant Structures Laboratory, Structures

Division
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AMPLIFICATION

AMPL1FICATION

aN

AMPL LFICATY

TARE YAMA- 1.

5.0 1.0 15.0 20.0
FREQ.(HZ)

NOB1

I e

5.0 0.0 15.0 20.40
FREQ. (HZ)

TOKYD DENRYOKU

5.0 9.0 5.0 20.0
FREQ. (HZ)

OORUSUYAMA

5.9 0.0 15.0 20.0
FREQ. (HZ)

. L

AMPLIFICAT s N AMPL IFECATION AMPLUIT ICAT ION

AMP iFECATION

NEGHSH! T,
. -
S.0 2.0 5.4 20.0
FREQ.{HZ}
KAMO!
5.8 10.0 15.0 20.4G
FREQ.(HZ}
ZUSH
5.0 0.0 15.0 20.0
FREQ. (HZ)
TAURA T,
s.0 .0 6.0 2D.0
FREQ, {HZ)



ik

AMPLIFICAT
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AMPL
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a.

5

-

EAMAKURA {TERA])

oL

5.0 10,8 15.0 20.0
FREG.(HZ)

KAKMAKUR A {TEN]

o=
5.0 0.0 15.0 20.0C
FREQ.[HZ]
HIRAKATA T.
5.0 0.8 18.8 20.0
FREQ.tHZ)
TOR IHARA T,
5.0 0.0 15.0 z20.0
FREQ.(HZT
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AMPLAIFICATION

AMPLIF ICATION

AMPLIFECAT ION
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MIYAGATANY
— —
5.0 10.0 15.0 20.0
FREQ, {HZ)
SUGIT T.
5.0 0.0 15.0 20.0
FREG, (#Z)
BESSHYD T.

:

5.0 0.0 15.0 20.0
FREG. (HZ)
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5.0 tg.o 15.0 28.0
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s
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F0B0
5.0 10.0 5.0 20.0
FREQ.EHZ}

— 73 —

AMPLIFICATION

AMBLIF ICATION

AMPLEE sLATLON

AMPLIF IEATIGN

HiGASHIHONGD

5.0 10.0
FREQ. {HZ }

15.0 2.0

KIKUNA T,

5.0 10.40
FREQ.[HZ}

15.0 20.8

NAMAMUG! T,

2.0 —#//////h\\\\\\

1.0 \\\\n Kﬂ),/////h\

5.0 15.0
FREG.{HZ)

15.0 20.0

opA T,

5.0 13.0
FREG. (HZ]

15.0 20.0
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AMPLIFICATION

AMPLIE ICATION

MIZUE T.

5.0 6.0 15.0
FREQ., {HZ)

CHIDOR 7,

10.1 15.0 28,
FREQ.{H7]

ot
=)
!

UKISHEMA T,

5.0 10.0
FREQ.[HZ}

15.0 20,0

R TATUMASHIMA T,

m

5.0 t0.0
FREG. tHZ )

15.0 20.0

AMPLIFICATION AMPL EF ICAT ION AMPL F I CAT1ON
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— 14—

TURAGOSH!

5.0 10.0 15.8
FREG. (HZ)

ReMAMI ROKUGD

- s (=] o~
= ] [=] =

5.0 10.0 15.0
FREQ.(HZ)

20.0
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- . w
a = o
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FREQ.(HZ)
TAMAGAKAENMAE
5.0 0.0 15.G Z20.0
FREQ.{HZ)
OOMOR EKI1TA

j

ANMPLIFICAT LGN

0.0
FREQ. (HZ)

15.0

COtFUTa

10.0 15.0
FREQ. (HZ)

20.0
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AMPLIF ICAT 0N

AMPLIFICATION

AMPLFI1CATION

4.

.0

.0

-5

TAN IHMACH |

18.0
FREQ.{HZ)

15.0 20.0

GOTANDA

0.0 15.0 20.0

FREDR. (HZ)

SHINAGAHAFUTO

S

10.0
FREQ. (HZ)

15.0 20,0

13G0CH!

16,8 15.0 20.0

FREQ. (HZ)
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ARIARE T.

| i
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FREQ.EHZ )
HEUMI
5.0 .9 15.0 28.0
FREQ.HZ)
5 ENDNOME
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FREQ.(HZ}
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AMPL
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AMP {FICATIGN

T
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5.0 12.0

FREQ,{HZ)

15.0 20.0

YOY0G!

AN

20.0

0.0 i5.0
FREQ.(HZ]

AKASAKA
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FREG. (HZ)

5.0 20.0
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1.5

MIMAM I SUMAKACH !
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20.0

5.0 13,0
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18.4¢ 20.0

KUWAGAWA T.

tc.0
FREQ. (HZ)

15.8 20.0

TODAISHIMA

10.0 15.0 20,0

FREQ.(HZ}

SHIMOMYOTEN

10.0 15.8 20.G6
FREQ. (ML)

e T —

AMPLIFICATION ANPLIFICATION

AMPLIF ICATION
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4.8

3.0

KAIGIN T,
5.0 i0.0 15.0 20.40
FRED. (HZ}
KOESHIKANA
5.0 16.0 5.0 20.0
FREQ. {HZ}
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5.0 10.0 15.0 20.40
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5.0 0.0 15.0 20.0
FREQ, (HZ}
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&.0
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5.0

SHINFUNABASH!

10.8
FREG. (HZ)

15.0
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5.0
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FREQ.(HZ}
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1.8
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5.0
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AMPLIFICATION
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AMPLIF ICAT
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3.0

2.0

SHIBAMATA
5.0 6.0 15.0 20.0
FREQ. tHZ}
SAGINUMA
5.0 10.¢ 15.0 20.0
FREG.(HZ)
HATA
5.0 i0.0 15.0 20.0
FREQ. (HZ)
INAGE

s

0.0
FREQ.THZ )

is.0

20.0
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AMPE IF ICAT 10N

ASAMA

N
e
5.0 in.g 15.0 20.03
FREQ.{HZ}
CHIBAKDO GIMUSHD
5.0 18.8 15.0 20.0
FREQ.IHZ)
KANASAKE T,
5.0 10.0 15.0 20.0
FREG.{HZ])
CHIBADERA T.
k/
5.0 10.0 15.0 20.0
FREQ.IHZ ¥
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AMPL 1 IDAT 10N AMPLETTATION

AMPLIFICATION

WADA

B0

IS
o

M
L=l

5.0 Q.o 15.0 20.8

FRED. (HZ}

MARUZEN SEkivy

\.

0.0 i5.0 20.0
FREG.IHZ

SHYOWADENKG

LT

.0
FREG. (HZ ]

4]
L]

15.0 20.0

HMURATA

10.0
FREQ. (HZ)

16.8 20.0
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AMPLIE1CATION
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AMBL (F TCAT

AMPL I CATION

OOKANAZAWA

5.0 0.9 16.0 20.0
FREQ, (1421
UBERDSAN
5.0 16.0 15.0 20.4
FREQ. (HZ)

1OEMETURGSAN

5.0 0.0 15,0 20.0
FRER. [HZ]

I ENeeA

e T \\‘—
5.0 10.9 15.4 20.0
FREQ.(rZ3

s

AMPL I FTAT

AMPLIF ICATION

AMPLIF ICATION

AMPLIF ICATION
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MACH JA
5.0 10.8 5.0 8.0
FREQ, tHZY
ANEGASAK |
5.0 0.0 5.0 20.8

FREQ, (HZ)

® I TASOGEGALRA

5.0 t0.0 15.0 20,0
FREQ. {HZ)

SHI | ZUSHINDEN

5.0 10.0 15.0 20.0
FREQ, (HZ)



AMPLIF ICATION AMPLIFICATION

AMPLIFFCATION

AMPLIFICATION

SUNAGD

5.0 10.0

FREQ. (HZ)

15.0

KURANAMI

20.0

10.40
FREG. {HZ)

16.0

YORCGZULSHI

20.0

Vi

.0 t0.0
FREQ. (HZ}

15.0

Uy

KOWATUGAWA

WJUU\JLM

20.0

5.0 0.8 15.0
FREQ.(HZ)

20.0
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AMPLIFICATION

AMPL IFICATION AMPLIFICATION

AMPLEFICATION

HOMEN T,

10.0
FREG.(HZ)

15.0 20.0

KiSARAZUKUKD

0.0
FREG.[HZ)

15.0 20.0

KISARAZL

0.0
FREQ, (HZ)

16.0 20.0

TA{SE!

16.0
FREQ. (HZ)

15.0 20.



AMPLIFICATION AMPL IR ICATION

AMPLUIFECATEON

AMPLIFiCATION

A0KADA

10.0
FREQ. [HZ)

t5.0 20.40

HATAZAWA

0.0 15.8 20.0

FREG.[HZ}

AQK

5.0 10.8 15.0 20.90

FREQ. (HZ]

CHIGUSASHINDEN

0.0
FREG.(HZ)

15.0 25.0

AMPL tF ICAT IGN AMPL IFICATION

AMPLIFIEATION
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AMPLIF ICATION

YAKUENDAL

0.0
FREQ.[HZ}

15.0 28.0

OFPAMA

to.0
FREQ.(HZ)

15.0 20.8

KUR THAMA

10.6
FREQ. {HZ}

15.0 20.0

YOKGSUKACHUD

5.0 0.4

FREQ. (HZ)

i5.0 20.60



N

]

AMPLIFICATI
AWMFLIFICATION

AMPLIE ICAT 1ON

]

AMPLIFICATION

AMPLIFICATION

SAKAMOTO

5.0 i0.G

FREQ, (HZ)

15.0

TARASHIMAFUTO

5.0 10,0 15.0 20
FREQ. (HZ3
SHINKOYASU
5.0 0.0 15.0 20.
FREG.THZ)
CAIROKU T.
5.0 0.0 15.0 20
FRER.{HZ)

28.0
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AMPLIF ICAT EON

ANPLIF{CAT TON

AMPLIFTCATION

GUMYDJ |
5.0 10.0 15.0 0.0
FREQ.HZ)

GUMYDJICTOR )

J\MM\/\/

5.0 10.0 15.0 20.0
FREQ.(HZ)
HANANDK |
5.0 10.0 15.0 20.0
FREQ.{HZ)
TAKASUNA
f
5.0 10,0 15.0 20.0
FREQ, (HZ)



AMPLIF 1CAT FON

AMPL IF{CATION

AMPE IR ICATION

ARIF R ECATION

SHINKAHA

5.0 . 1g.0 15.0 20.0
FREQ. (HZ)
SUEYOSH!
5.0 10.0 15.0 20.0
FRER.(HZ)
1SESAK!
r
5.0 0.0 i5.0 20.0
FREQ.{HZ}
KANNA Y
5.0 t0.0 15.0 20.0
FREQ.[HZ]

AMPL PR HCAT I ON

AMPLIFEECATION

— 84—

n

YOKOHAMAKUEN
S.0 10.6 15.0 25.0
FREQ.(HZ)
M ITNAK ] NAKADOR |
5.0 10.0 15.0 20.0
FREQ. (HZ}
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11.1 3.01 205 4.58

185 3.24 23.1 3.78

Ui i 11,8 1590 11| i (X&) 14.4 6.76
BHOoR W oA 4.3 372 2% @& 0.5 7.24
13.0 372 1.7 648

21.8 3.72 2.9 5.10

a1 K I 1 35 2.83 4.0 4.00
10.4 2.25 5.0 2,89

16.0 2.02 5.8 332

223 2.59 6.9 4.57

5| B B omr 1.4 636 8.1 5.87
4.4 548 9.3 6.28

7.6 4.83 105 6.18

10.8 4.13 11.7 5.76

14.0 3.69 128 5.04

17.3 3.31 14.0 449

20.6 3.03 15.1 3.20

23.7 311 15.9 2.82

6. F& 2.5 379 16.9 3.98
8.8 316 181 4.84
14.6 340 19.2 561 -

20.8 314 204 6.17

7. E ¥ 1.2 537 21.6 6.29
3.0 441 228 590

6.8 3.76 24.0 4.78

9.8 3.23 13.} & [ i) 1.8 4.11

128 3.07 4.9 3.87

15.8 320 83 3.40

187 3.60 il.s 3.01

21.6 4.4 3 146 271

8| B m g 3.8 410 176 2,64
11.3 3.95 208 2.74

19.0 4.22 24.0 2.84

10 #88r  (F4) 1.2 549 14. | & v # 4.7 3.85
3.7 420 143 3.84

6.2 3.10 24,0 3.84

85 2.67 15. | # ®& By 3.0 371

10.7 2.81 8.2 2.24

12,9 3.67 124 3.10

15.3 483 185 4.0 4
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8.7 3.27 9.4 206
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18.9 210 14.5 316
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17| M o 1.1 4.09 198 2.63
3.4 326 22.4 353
5.5 266 24.8 3.27
7.6 2.97 24.8 4 F T 3.6 3.34
10.0 351 11.3 261
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14.7 312 25 |/ @ o 1.6 2,86
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21.2 4.02 15.7 2.76
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18, Ay (BEESE) 1.9 258 26. | 7k il Wy 0.8 3.71
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178 52% 196 4.04




i s B B Hi Z SR | B W
341 B b 236 207 4.12
36| & B 5.0 220 5.32

15.2 23.3 482
36.| K it 7.7 245 6.19
15.7 43. i 3.6 2,53
57 & g 4.0 6.9 213
138 128 1.75
178 21.3 3.00
23.9 44| ® =Wy 0.6 4,43
38 & Ly 2.8 2.1 2.25
8.6 3.2 1.62
14.4 4.7 2,74
20.4 6.3 353
39.| 5 K ] 2.4 8.1 2.74
7.4 98 3.10
117 11.6 2.83
152 13.0 2.3 4
20.0 14.1 315
40.| da 7] 2.7 15.4 434
6.6 17.0 318
11.2 19.0 2.05
17.2 20.9 367
41.1 1 Hh 3.2 223 3.67
77 23.6 1.99
15.2 24.7 2,27
189 48, J B 0.5 6.39
42| i 0.5 1.9 4,36
1.7 3.3 311
3.0 4.9 236
4.2 6.4 213
5.4 a.1 2.72
6.7 9.5 4.26
8.0 10.7 4.54
9.2 12,1 3.94
10.5 138 3.63
118 15.1 338
13.1 16.6 3.70
14.4 18.1 4.66
15.6 19.3 506
16.9 20.6 3.93
182 22,0 223
195 23.8 1.87




HERE | B o & B oA f sUBHR WA

46.| AN 1) 0.8 4.80 13.6 299
25 1.84 - 152 4.86

4.2 221 16.3 3.41

6.4 1.58 173 3.37

7.8 2.54 186 1.94

9.7 577 196 2.86

11.4 329 21.3 319

13.0 2.68 22,3 2.00

15.3 288 23.4 4.36

174 1.56 24.6 350

18.7 3.01 5L % 1 0.9 4.63

20.5 3.36 2.4 145

21.6 2.386 4.2 1.94

23.7 319 7.3 5,49

470K & & 6.3 316 93 10.26
179 228 11.9 2.67

48] ik g 3.1 4.34 153 2.78
6.0° 3.09 18.1 5.77

123 3.97 20.2 5.16

20.6 444 22,6 247

23.7 348 23.6 1.84

491 % B B 1.0 4.57 52, 1%  ff B 0.6 5.08
3.2 4.02 2.0 290

5.6 3.76 3.7 431

7.9 4.48 5.4 611

100 535 7.0 4.18

121 4.30 8.5 216

14.3 3.17 10.0 3.77

168 2.85 11.5 477

192 335 128 3.25

21.4 4.70 14.6 3.87

23.3 4.54 16,5 6.00

50.| g5 75 By 0.6 557 18.0 2,94
1.7 2.25 20.9 260

2.8 2,72 225 311

41 199 23.7 2.79

5.4 3.46 54| F B i 1.4 5.14

&? 8.31 43 5.06

o5 | are

10.1 2.67 10.3 3-04

11.3 319 13.2 515

12.8 1.93 16.2 508




Hiy iR | W R O Hit TR IR T i

54. | F o] it} 19.1 508 184 4.99
22.1 517 238 318

55, { fii mo My 0.8 3.69 601 8 H 0.7 525
3.7 138 2.8 2.02

5.8 2.03 5.9 1.4 7

8.2 303 83 1.61

99 1.62 11.3 316

124 4.10 12.9 563

14.8 246 148 3.03

17.1 4.80 16.8 1.31

200 325 18.4 130

21.9 323 20.6 1.91

24.7 2.87 233 260

56 /0 A W 5.2 5.44 61. % % 1.9 4,72
15.0 329 3.8 3.49

21.3 293 7.6 8.44

57| B = Hy 2.0 292 10.9 331
4.7 577 135 6.50

8.0 3.80 17.5 3.75

119 311 19.0 394

14.8 427 23.0 6.96

173 4.31 62| i b8 3.3 458

22.0 359 6.5 3.29

24.8 4.70 13.0 589

58l E B o 0.7 593 17.0 2.56
2.5 4.35 226 6.5 4

4.2 226 63.| 4 X 1.6 1.87

5.4 1.84 4.4 310

7.1 2,31 8.0 2.00

9.0 231 115 2.69

117 2.64 13.7 2,80

13.4 5.14 175 2.69

15.1 705 207 4.96

168 5.67 235 2.88

18.6 365 64. 4§ Fea 2.6 1.99

20.1 223 8.2 2.82

21.6 248 13.3 2.41

234 3.16 184 272

59.1 # A By 1.8 5.48 235 317
7.1 218 65. 1.6 3.33

11.7 1.31 3.8 421

14.7 356 7.5 3.98

.Y, S




b 7 MR | oW W s I 4 b 3 S R R S

65. piid 100 4.16 7.4 6.29
13.4 254 10.4 527

15.6 3.30 135 4,29

18.4 208 16.8 3.83

21.3 424 201 4.4%

24.3 1.89 23.1 5.56

66. Fi E2 1.2 3.25 72080 & [ 2.6 288
45 551 8.0 338

7.1 337 12,9 3.71

9.6 280 17.9 3.25

134 3.02 23.3 2.84

159 229 738 OF1 B T 1.5 242

183 2.49 3.8 442

225 2.86 6.0 568

67 & i 3.8 313 8.2 3.66
9.6 256 11.0 1.79

17.0 361 13.6 3.84

23.6 236 16.2 55t

68, TuE kA B T 2.9 4.44 183 4.74
8.8 315 20.3 214

16.6 3.24 23.5 3.30

22.5 4.08 74| ¥ 2] 2.8 2.54

69. Il @& Ay 1.0 4.68 8.2 4.28
3.3 286 12,0 312

5.8 2,65 16.3 3.98

8.0 1.16 71.4 3.70

icl 1.48 75. 0 K & R 1.9 587

12.7 237 5.8 5.02

15.2 3.87 9.7 3.65

17.4 481 14.8 3.17

19.6 3.58 188 4386

22.0 1.96 227 5.10

24.2 1.23 76| F B m o 1.2 3.76

70. F @ # 1.8 458 3.5 212
4.9 382 5.6 3.47

9.1 3.59 7.7 254

11.6 1.80 101 2.96

15.8 4.59 12,9 5.07

19.7 169 14.8 1.6 7

22.8 546 16.7 286

71. #D i 1.4 755 19.9 6.09
4.4 709 21.9 2.20




W& & SRl | W B B #HoooA 4 SRR B ey 2
76, F O B E 23.9 2,25 851 H f 1.3 327
T X B OEE 1.8 312 4.2 1.81

6.9 0.90 7.4 4.38

111 1.52 95 431

15.7 468 125 3.36

20.6 1.94 15.2 8.00

78| % i 2.6 329 17.8 350
6.4 1.75 208 3.04

12.3 119 233 4.74

171 500 861/ B i 0.9 505

21.8 3.45 2.0 2.33

79.| #F H 2.1 346 3.6 313
6.9 2.58 5.4 6.6 3

122 201 73 9.18

17.0 1.78 9.0 10.40

20.2 214 104 9.45

24.3 249 11.7 5.09

80.| i 054 1.8 203 13.9 4.95
6.0 283 15.2 .79

10.4 185 166 4.04

13.7 2.08 181 639

17.7 1.43 200 513

21.7 3.03 213 246

81| dk # ¥ il 1.9 392 23.2 4,20
6.3 1.85 249 5.05

103 146 87.| & M 2.8 4.38

149 2.64 : 4.7 351

19.3 449 100 3.63

232 2.84 12.7 373

82| # B H W 3.7 313 16.7 2.85
11.3 284 20.5 485

18.6 2,40 23.6 2,40

83| i T 2.0 4.87 887 A B H 0.9 3.73
6.3 445 2.9 222

10.5 367 4.7 181

14.9 2.82 6.6 2.95

2 0.4 2,94 87 412

24.7 380 10.6 310

84.| B i 3.8 345 126 177
8.3 3.48 14.3 2.07

15.0 2.82 16.4 3.72

204 5.48 183 410




th H A SRR | W 0 o % Rl | m W OE
88 A& B = oM 20.4 253 5.4 579
222 1.71 7.6 550
241 2.60 9.8 513
g9l & @® & 4.3 266 120 4.70
105 2.60 14.2 4.23
192 2.73 16.4 3.75
90.| X '3 3.1 357 186 3.29
8.3 432 21.0 2.94
187 375 23.5 298
22.0 4.80 98 | B 1] o 1.5 4.23
91y K I H 5.1 2.51 4.8 669
103 4.89 6.9 5.02
15.3 3.33 1056 217
92, i 2.6 241 13.9 547
7.2 432 15.9 4.6 4
115 455 19.1 3.57
167 2,92 223 401
20.4 242 99. | K 7 2.5 379
93.] M & 1.3 329 7.7 2.86
4.5 2.09 13.4 1.89
7.6 2.53 204 187
10.2 541 100 | & B & @ 1.1 431
128 4.76 3.8 3.24
16.1 438 6.7 2.57
186 5.06 9.7 2.53
209 320 12.6 315
24.1 2.98 15.2 4.71
94.] T F $ H 22.3 1.83 174 527
951 # B & 3.8 438 19.6 3.85%
7.0 .77 221 344
132 4.33 24.5 4.6 2
191 3.90 0L | &%+ % 6.6 3.21
22.4 4.07 149 2.05
96,1 B i 1.8 416 102 |/ B 0T 3.9 3.54
5.4 3.85 10.3 319
9.0 3.30 18.1 2.97
12.4 2.84 23.8 259
15.6 2.84 103 (8w % 2.2 419
180 329 6.6 3.98
225 3.83 11.0 3.62
97| A #H @& 1.0 6.10 154 3.24
3.2 600 194 324

Q5 e




o & LRI | B W O wm oA B SR | B W E
103 8 0§ F 23.7 347 10.1 . 3.95
104.f BLBAF (ABNT ) 1.3 572 11.9 413

4.0 3.9¢9 13.7 364
6.4 3.74 156 3.07
9.2 410 175 275
121 3.26 19.4 2.75
146 259 21.1 2,97
171 3.00 228 321
20.1 319 24.5 3.13
227 2.58 1087) # B 0.6 534
24.9 3353 2.1 3.93
105.| 4k =z X L.C 52 8 3.4 294
2.8 4.60 4.8 335
5.0 4.53 6.4 4.06
6.6 24 5 8.0 4.62
8.6 651 9.4 4.14
1.2 771 106 413
13.1 4.93 120 473
15.0 9.27 1386 126
176 99 § 15.2 341
16.9 405 16.6 2.94
21.4 3.03 179 3.84
23.3 219 19.4 5.64
1060 & 28 0.8 558 20.9 5.03
2.5 548 22.3 3.99
4.3 4.32 236 2.94
6.1 3.65 100.|8F  # # 0.7 4.37
7.8 3.42 2.1 332
9.6 336 3.4 2.72
11.2 3.72 4.8 3.85
12.9 461 6.4 6.16
14.6 513 7.9 7.37
16.2 505 9.4 6.06
1840 521 10.9 253
198 1.85 135 3.25
21.6 4.12 15.2 435
23.5 451 169 7.47
107.| % i 0.8 4.98 183 7.34
2.6 3.0% 19.6 403
4.6 3.37 208 2.73
6.5 324 223 3.20
83 346 23.9 3.47




: I 4 EEREN | m o & ;D R AR | W s
110.] B4 ] 0.7 514 7.3 241
1.9 432 8.7 204
3.2 4,11 11.2 2.75
4.4 527 12.6 4.27
5.9 507 14.0 533
7.1 470 154 4.94
8.4 422 16.7 3.53
9.7 486 171 3.57
/ 11.1 459 191 3.54
12.3 4.71 20.5 241
137 447 22.0 201
14.9 5.26 244 1.87
1654 4.05 112 |8 ffF @ 0.9 2,97
17.5 457 3.3 '1.99
189 447 5.8 266
20.2 5.93 7.8 5.7 4
21.6 4.19 9.6 423
229 423 12.0 4.02
24.1 451 13.9 4.85
111 # & A& 0.6 578 15.9 241
2.0 4.04 185 1.82
3.3 265 21.0 2.73
45 2.20 229 3.32
5.8 245







	港湾技研資料No177-1.pdf
	港湾技研資料No177-2.pdf



