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Fig. 1. The map showing shot points and observation points.




Table 1. Locations of shot and observation points for the 6th Yumenoshima

Explosion.
FRBENSZ0: TN 52 4E 11 J16 A 344 59.48 B

R ) . i it ER / ‘
= e P & | 4 | dkm oA

1 o g BB | 189°50719.77 35°36/57.8" 0 K

2 B B | 139 48 34.3 35 38 03.3 3.33 | £5F - #5K

4 FEE/ERE | 139 46 44.3 35 39 24.6 7.06 | EE[Y « HT

5 BRI A % 139 45 47.3 35 40 37.8 9.63 | Iy « i

6 | %M oeh gz | 139 44 33.2 35 40 37.1 11.03 | EfE « il

7 PUAEEIUNERE | 189 43 17.5 35 41 10.6 13.17 | KfF: « B9k

8 BT | 139 42 35.0 35 42 11.6 15.17 | 3 « 1WA « BT i
9 TR T/NERE | 139 41 31.2 35 42 34.8 16.87 | /INbR (%) « ZR2J10 » Y50
10 L% E/h2ebe | 139 40 11.4 35 43 22.5 19.36 | /N () /R G5 <N
1 oM ogs 22 B | 189 39 21.3 35 44 15.9 21.08 | /MK () - HiIC « MK
12 A B b2t B | 189 37 05.1 35 45 04.1 24.98 | M« L

13 WTEEEPU R | 139 34 49.4 35 46 34.0 29.37 | R

14 WM A e B | 139 31 37.4 35 48 08.4 34.97 | HM « fEx A

15 MR N 2R | 189 29 25.6 35 49 01.1 38.61 | 1LILF « ZhE « Blie yim
16 9 b | 139 26 49.3 35 51 29.0 44.46 | — ¥

18 ¥R N B | 139 24 33.4 35 52 28.5 48.29 | TGN

19 FRORK N B | 139 22 39.0 35 53 41.4 51.94 |

21 w ] 139 20 06.4 35 55 22.4 56.86 | MR « TR

22 E = | 139 18 33.8 35 55 34.9 58.87 "

24 L —X(A) 139 17 57.0 35 56 39.2 60.88 "

25 Bk b B | 189 17 06.0 35 58 26.3 63.90 v

26 PN B | 139 15 20.0 35 59 13.8 66.89 "

27 H SE | 189 11 36.2 35 59 54.0 72.13 | gkt - e

ST R LR EoO R AR b %, 1.9km/sec JHO T LD Fu JF
PNIETET 5 On, 4=85km LI CHZEFOMEIEMN T o TN B DD D ATHEMED S 2.
ShBREEDT — 2 DL bk flli3 5 o LAk, hREO R 2.8 km/
sec GO MNT, FEEA DO J=Tkm DR oR%, 4=25km [fifE <D
BRI 5.1km/sec &2 Bh, HOFEE 5.6km/sec iITif "B Lt »Tw5%, &
i, FOEABIE - TIER P OCEL > TV B L HRLTWA, LnLID
ERNI N TH - T, HAL, EROZMECTW S &Y 2° BIETHS, 4=25
km LECIEREEE 7.5km/sec 232 B BH, HIFIEESIETNCE > Tk b =
LERLTWS, e 0bhE CREGEENB L b DIXHOEBENE - TW AT

rEbhA, BoBERNO 2L ABbh% 6~6.5km/sec 4% 5.6 km/sec [
@#bb BBHEWETIRHS LELTHIIZ{Te, Fig. 4 oFEEYHET 2 &1
P2RWEMETHD, LoAAERRLSHI-S T.5km/see [E0S ORITHN - O X 5 Ie i Iink
T IRt LixFE iz v, 4=55~65km HPE T 6.1km/sec o BIHSENEAES R
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Table 2. Locations of shot and observation points for the 7th Yumenoshima

Explosion. X FEFD 53 £33 A 19 A 3F5 14-59.21
il o fi i il ‘
5| WS % | d #e | Akm weoomo=
17 | o sga | 189°50719.80” | 35°36/57.10” 0 FHy
3 | g # F| 139 47 38.18 | 35 38 51.91 5.40 | B3
8 | FAEITeA | 189 42 85.0 | 35 42 11.6 15.18 | 37 » 1Ak « EIE » 2k
17 | $@3k/N e | 139 26 54.8 | 85 51 50.6 44.76 | —/ ¥
18" | #F /N2 E: | 189 24 84.0 | 8552 81.9 48.34 | #
19' | mEk/NE B | 189 22 37.4 35 53 39.9 51.94 | #HJk
20 | g EEEs | 139 20 20.9 35 55 36.6 56.84 | /NG« [LIEF o BRI 1 1Tm - g
23 | % dt| 139 17 51.80 | 8554 57.73 | 59.17 | #IR
24’ | FBF—X(B) | 13917 6.6 | 3556 33.57 | 61.79 | #
25 | rheg ke | 18917 9.0 | 35 58 31.62 63.94 | »
27 | & | 139 11 36.2 35 59 54.0 72.12 | it Al
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Fig. 2. The geological sections at the shot points.
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Fig. 3. Seismograms obtained by the
6th and 7th Yumenoshima Explo-
sions (vertical component).
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Fig. 5. Seismograms obtained by the
6th and 7th Yumenoshima Explo-
sions (radial component).
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Fig. 4. The travel time graph for P-
waves.
®: 6th Yumenoshima Explosion,
O: 7th Yumenoshima Explosion.
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Fig. 6. The travel time graph of late
arrivals.
®: 6th Yumenoshima Explosion,
O: 7th Yumenoshima Explosion.
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Table 3. Travel times for the 6th Yumenoshima Explosion.

A T EOnE PRty (ETFHRS) RS (R
- N f—g% PP— T AR (RS
1 B 5 R A 0 sec sec sec
2 | s # M om | 8.33| 1.88 2.68 4.5 5.4
4 JAREY D N 2'd 7.06 | 3.39] 3.63 8.2 10.7
5 | momim s | 9.63] 3.98(5.39) 10 13.9 14.4 15.4
6 ¥ T fp & i 11.03 | 4.26| 5.03 6.05 8.8 10.7 - .
7 NN~ 13.17 | 4.67| 5.77 6.74 (11.5) (12.5) 18.7 20.6
8 PARMIZE | 16.17| (5.1)
9 hA N 16.87 | 5.45| 7.47 8.97 11.5 13 14.6 25.3

10 Ly M3 | 19.36 ) 5.88/(8.07) 8.34 10.14 (12.5) (14.5) (16.5)
1 T ORT N2 # | 21,08 6.23 8.46 11.13

12 a B R | 24.98| 6.879.34 12.04 13.13
13 TTEEATI N | 29.87 | 7.46(9.81) 14.66 15.60

14 WO e 22 B | 84.97| 8.23 9.33(10.22)17.57 18.56
15 w82 | 88.61 | 8.77] 10.77 18.27 19.85
16 WA b B 44.46 | 9.47) 22.3 22.99

18 MR /s 2 B | 48.29 | 10.19] 23.32

19 T5 Rk s % fE | 51.94 | 11.06| 24.85

21 B i | 56.86 | 11.1 | 26.97 28.63

22 5| 58.87 | 11.49

24 B (A) 60.88 | 11.72

25 HE A o 22 fF | 63.90 ] 12.05

26 PN Fff | 66.89 | 12.26| 14.87

27 @ S| 72,13 | 13.12

Table 4. Travel times for the 7th Yumenoshima Explosion.

LN BEORE PRy (ETRD) o
2 R 1 I < T — W e REAHZENS (R )
i dkm | Too HebEf AL
1’ 2o B IR 0 sec sec| sec
3 LA 11 i | 5.40 | 2.94 7.18.2

‘8 FORE T | 15.18 i
17 oA N 2 44.76 |(9.37)|(11.83) (21.34) (23.29)

+k

187 | Af B 2 Be | 48.34 | 10.16[(12.12) 24.1

19’ 753k /N % FE | 51.9411.01 19.36 24.61 )
20 Wl 2B | 56.84 26.15 27.89

23 173 46 | 59.17 | 11.83

24’ | EWH—RK (B) 61.79 | 11.91
25’ e L R S '3 63.94 | 12.02
27 @ S| 72.12 | 18.22
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Fig. 7. The reduced travel time graph.
@®: 6th Yumenoshima Explosion, O: 7th Yumenoshima Explosion.
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Fig. 8. The underground structure of the Tokyo area obtained assuming parallel
layering.
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Fig. 9. The underground structure obtained through the time-term method.
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Fig. 10. The variation of P-wave velocity with respect to time.
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Table 5. The variation of P-wave travel time between shot and observation
points.

55 T WEF N ANRJER 2 e KRAINEERE
185k | 4(km) t(sec) | tio(sec) | 4(km) t(sec) | tio(sec) 4(km) t(sec) | tio(sec)

1 — — — 9.35 1.64 1.75 12.12 2.13 1.76
2 — — — 8.07 1.36 1.69 10.80 1.89 1.75
3 6.81 1.24 1.82 9.43 1.70 1.80 12.21 2.18 1.79
4 6.81 1.21 1.78 9.43 1.68 1.78 12.21 2.16 1.77
5 6.65 1.20 1.80 9.27 1.60 1.73 12.06 2.12 1.76
6 6.62 1.15 1.74 9.24 1.57 1.70 12.02 2.10 1.7
7 6.64 1.17 1.76 9.26 1.59 1.72 12.04 2.11 1.75
=8 /N%#% 75 K A o g oo

1855 d(km) | t(see) | tio(see) | d(km) | #(sec) | tio(sec) | d(km) | t(sec) | tio(sec)

1 16.55 2.98 1.80
2 15.23 2.72 1.79
3 16.61 2.98 1.79
4 16.61 2.97 1.79 10.01 1.90 1.90 13.10 2.48 1.89
5 16.46 2.95 1.79 10.07 1.92 1.91 13.14 2.48 1.89
6 16.42 2.92 1.78 10.02 1.88 1.88 13.10 2.48 1.89
7 16.45 2.94 1.79 — — — 13.10 2.49 1.90
A NI L A N L=

R 4(km) | t(see) | tio(see) || d(km) t(sec) | tiofsec) | d(km) | t(sec) | tio(sec)

14.69 2.81 1.91 17.36 3.33 1.92 22.69 4.32 1.90
14.73 2.80 1.90 17.50 3.35 1.91 22.75 4.34 1.91
14.69 2.79 1.90 17.45 3.33 1.91 22.68 4.33 1.91
14.69 2.81 1.91 — — — — — —
ot B S time terms X LB 7oL o,

tio: 4=10km TTHX R 5EN.

-1 S U W N e

VEPEJT IR TN Sl Uic e RIS 2 20 % Z M Rie - e, bRl To R
Iy, H6 M, &7 REOEEN TER TR 5.4940.06 (km/sec), 5.51:0.08 (km/
sec) Exbihic, H56 @B O LEEIT L AWITHE O R 5.17+£0.02(km/sec) T
Botz., “hbxE T Fig. 10 12 P J RENEE ORI (LA R Lz, I05HR%
Mo Jb7 R Tk, B E TR P I REREA VL LI L3 FH 2 b Ric L sl IR ©
VREE T [EEE D SRR R LT A DTS T E MR, Skl o B, 18
B AT SR O EROZE R LS Ts\ . Uik & [ LT, A S —322 time
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term HIM4T B 2.08 HERELINAST, @SS E CoOERE 10km CFHI WD ERI
KELELDTHD, ThHbLRARY TIFEHFNEICSH - T P HEHENZEL T
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7o P P ORI LRI By cd)s, IO T TR R b BB A
L AMEL FE L, FOfMMMIKRO X S ENTE LA RS,

) P WoMENGEE LT, Ehbiie, Ve=1.9km/see, V,=2.8km/sec, I8 D
Zhit b.6km/sec TH%.

II) #EBoExx, TolhE i PRx SO OISkt o s LT, %
nFn, 1.42km, 1.07km 235 h i (Fig. 8).

IID e deimc e v 7 b, BUFE ¥ CrEBlIp Tich e I LTk
Lo LA IEBOTE &2 AH (L EANFR, TEU/NFEME, 4520km) 23b 9, OB
X4 8.6km it A, o BIBRE A D, IR FT (4545 km) TIEX 1
km 5fie7cn., ShIDIGOIIRIEL s, 4560km PUETIREBRIPEEB LTW5S &
Fxbhnd, SHOMPMOLN D TRMERNLS Sixvz o\ (Fig. 9). Fig. 9 1k
Time terms #:12 X b i i o ThH 5.

IV) S ez LTy, % B8 0.67km/sec, i & LT 1.5km/sec 235G 5 i
2, EEBFOMERTERT RSN, bl ko X 1.32km & 2 5hi-.

V) gk s P RENER IR, EHANMH LS EE To Lz AEED
T o T EoZEIL RS higy s (Fig. 10, Table 5).
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CEER TR Licys, Eie, HURIREEE R o DU ERIER PGS RO R AR B B U R ZE ik s
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R TR 5 1B DIT A B L il LR 5.
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69. On the Base Roclk of Tokyo
IV. Observations of Scismic Waves Generated from the 6th and 7th
Yumenoshima Explosions.

By Etsuzo SHiMA, Masumi YANAGISAWA, Kazuyoshi Kupo, Toshikatsu YosHII,
Earthquake Research Institute;

Kazuoh SEoO,
Tokyo Institute of Technology;

Naoto OHBo,

Institute of Industrial Sciences;

Tsutomu HosHINO,
Tokyo Institute of Civil Engineering, Tokyo Metropolitan Government;
and
Masatake NAGANO,
Takenaka Technical Research Laboratory.

Seismic waves from the large explosions which were set off at Yumenoshima were
observed at 27 temporary and 10 fixed stations along a spread, around 70 km in length,
extending northwest from the shot points, connecting Dodaira Seismological Observatory
of Earthquake Research Institute and Yumenoshima.

The results are summarized as follows:

i) The P-wave underground structure consists of three layers. P-wave velocities

from top to bottom are 1.9 km/sec, 2.8 km/sec and 5.6 km/sec respectively.

ii) The mean thicknesses of the layers in Tokyo are 1.42km for the topmost
layer and 1.07km for the intermediate layer (Fig. 8).

iii) The depth of the base rock increases slightly toward northwest of Yumenoshima,
and it was found to be deepest at a site where the distance from the Yumenoshima
shot point was around 20 km, and the depth was 3.6km. Toward the northwest of
this site, the depth of the base rock decreases. And at a distance of around 45km
from the shot point, the depth becomes slightly thicker than 1km. Again the
depth of base rock increases toward northwest. Over 60km distance from the
shot point of this spread, the depth of base rock was supposed to be very shallow
(Fig. 9).

iv) The shear wave velocity of the topmost layer is 0.67km/sec and that of the
intermediate layer is 1.5km/sec. Unfortunately, we could not find out the shear
wave velocity of the base rock because of the strong interference of P-waves.

v) Concerning the P-wave velocity of the base rock, no indication of time varia-
tion was found (Fig. 10, Table 5).




