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WA I & 5 TORBREST L Ihic (B4, 1976a, 1976b). & hic ki,
HHRETCO P oy, $1E (V,=18km/see) DJEX X 1L5km, 2B (V,=
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SIHCHIBRES FET S 2 413, Halle DO EEHES W HE N LT
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BONERELEALT HEREEPAMBECRThbhic s SITFRIN B METHO L
MR (SHIMA, 1977, H - HR, 1977), bk, REOHLL VDo TWBIE
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The map of shot and observation points.
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Table 1. Locations of shot and observation points for 4th Yumenoshima Explosion.

TRRREES] WMGIEILHTH 813044 59.55 %

B \ fir & Y
L|oBowoA 5]
&5 ® o8 | & s |4 km

1 | BoOBBERA | 139°50717.47 | 35°36/51.5" | 0
s o M TE | 139°48/14.47 | 85°37/18.9" £
7 =) —WF |139°47/29.1” | 85°87/17.5" | 4.31| T
oo R g | 139°46782.97 | 35°87/04.17 égy EDT)
& 45 N % 8 | 139°44749.07 | 35°37704.5" | 8.28 | '
%*

7 ok % ke | 130°4830.87 | 35°36756.57 | 10.01 | EHE - LA J(E%aﬁﬁﬁt)
Il | 139°42/92.77 | 85°87710.77 | 11.96 | Sit- [ (Frsw)
O/N 2 R | 139°41787.07 | 85°86/57.1” . ANKR(EE) - )N (BETK)
$ 3 ok % | 139°40733.87 | 35°37/03.47 | 14.69 | WE (ETH)

HOBT N 3 R | 139°38747.87 | 35°86750.47 | 17. () (HTH)
BT N ¥ B | 189°86754.07 | 35°87709.8” . Hrh - 3kE (B
WITESNER | 189°85717.27 | 35°37/20.67 | 22.69 | UV - ER - {E%;JE%)
FoR S B | 189°33/58.87 | 35°37/00.87 | 24.7¢ | M- LI (HIZR)

AAd e Bl (BEBeK)

T v ¥ | 189°30/54.3” | 35°37722.6" ) — /¥R (B

TR | 189°29°19.97 | 85°87718.9” i WU (R

T oo B | 130°28/04.5” | 35°37716.3" ) ® o (ER

dbk il 3k | 189°26°56.87 | 85°87727.17

FFth v b U — | 189°24/38.37 | 35°38702.2”
B | 139°22736.7" | 35°37/59.0”

139°21/11.2” | 35°36/82.1”

139°18705.0” | 35°37/32.7"

139°16731.9” | 35°37/58.4”
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Table 2. Locations of shot and observation points for 5th Yumenoshima Explosion.

ROV FEFISZ24E3 A 2TH 28544 5558.93 %)

BA . iz i HERE .
L ®B o R i) il #
& T R = & #% |4 km
1 OB R A | 189°50719.97 | 85°36756.6” | 0 Kig (BAHEE)
o og5, ” oq7s y Y S NEVAN N
5 mOO s T | 189°45741.27 | 85°87704.3 6.99 CE LA
6 &8 N 22 A |189°44749.07 | 85°37704.5” | 8.31 | ¥RE - W (FEED
s RS o49s Vi oqnys p R - AR - BE - TRE
i 2ok N 2 A% | 189°43739.87 | 85°36756.5” | 10.07 L‘Eﬁuﬁaj@
8 TR —hkk | 139°42/57.9”7 | 85°36v58.3” | 11.10 | EfE - FEE (PrehEER)
10 | B osh & A | 189°41037.07 | 85°86757.17 | 13.14 | /D () - FUII (K
" o oAN” 7 ° " AINFR( %) \ﬂ( 31‘:-
11 WO K % 1139°40783.87 | 35°87702.47 | 14.73 (LT H)
oS °0qQs o 7R (}—g) - R
12 ool R % R | 189°38743.67 | 85°36748.07 | 17.50 i)
14 TTE=/NS | 189°85715.87 | 85°87/29.6” | 22.75 | WRmE (FLHHH
16 | N 2 R | 189°82723.07 | 85°87725.9” | 27.09 | HE - Ak (IR
o e ° v oqr, " ANO - Rl GERECR)
17 7=y =y | 189°31783.97 | 35°8719.6" | 28.32 | [l nh of) te),
18 3 5 v | 189°80754.37 | 35°87/22.6” | 29.84 | WEF-IK (TP
19 ey by — | 139°80729.07 | 35°37/13.17 | 29.95 | B - 3K (B
27 = B | 139°16781.97 | 35°37/58.4” | 51.05 | EIJ (#FLAHH
28 RNV A | 189°14746.57 | 35°87/50.27 | 53.67 | I - RERD (D
29 JE SR| 189°11720.07 | 35°8756.77 | 58.89 | i (FEHP)
= 2 o ’ ” ° 7’ u W?I (Eﬁﬁﬂ)
30 i WA | 139°08/83.47 | 35°38/23.8” | 63.10 | lS irtien
31 15 s B | 189°08/12.47 | 35°3813.6” | 63.62 | MR - THE (EHD
32 s £r | 189°05/53.6” | 35°38746.0” | 67.15 | MR - TR (EED
33 o4 {f #i | 139°04/26.6” | 35°38706.57 | 69.29 | MR - TEE (EHD
34 1 | 189°02706.27 | 35°88742.9” | 72.86 | MR - T (B
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Fig. 2. Geological sections at the shot and observation points.
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Fig. 3. Seismograms obtained by the
4th and 5th Yumenoshima Explosions {verti-
cal component).
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Fig. 4. The travel time graph for P-
waves. O: 4th Yumenoshima Explosion.
©: 5th Yumenoshima Explosion.
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Fig. 5. Reduced travel time graph.
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Fig. 6. Seismograms obtained by the
4th and 5th Yumenoshima Explosions (radial
component).
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@, FRER, 100m, %B5m Thote. EREIIIC LS F <4+ 495ke, FEX 13.6m
Th ot Figure 2 B HALOERKE LT, P EHEOKEWELEL TS0, i
IR A BB L b HIADORRKEZRT. ThOOHE T, $RERIKDLTHA
5EBHEO S VIR Ry, P EEORERELL A<D B H 50, P§
WEE B2 T 57dic, X VFGWRcIEHESREL, SN HoBELZ Ih oD
ThDH. Bk, SODHED D, HRNFEE, B/NER, Bk BRSAEELRLT
N 7,10,11) © 3 MR 4 BB OB, HE D 2R, HEVNER, BILE=/INER (B
FLEERSFNER 12, 14) X5 EREBEOBCRBE IR, 0 2MSTIL, $H4EOER
WO IZECOMBIENE T ot =L, FOEOEEMAIIEL TXHsN
RN TS, W, W TOBRMBRELERS &, MFORBNERM ., 4 XORIEN
NEL, SN sl hEEIhic i vwx 5.

HAmE, H5@EOBREE, Thih, BMSL4EILFTHS3 K44 59.55 , B
524¢ 8 f1 27 [ 20 444 BBO3 Bk S hie. # 5 MB0 BIRIUREBEN T, 44
B0+ TERLRIERBRT, HTFTCRENDS 5 ETFHINBF/NER (45 25kn,
BRAT S 15) LRI /NSRS (4=32km, BIAEE20) O BEET S L, ALV

Table 8. Travel times for 4th Yumenoshima Explosion.

B e BB P e (ETRRS) T
F O dkm | g Bl AR
1 E2OBERWEA 0 sec sec sec
2 #% 4 W B 3.21 1.95| 2.66 5.96 4.56 5.37
3 7z Y —E 4.31 2.47 | 4.83
4 oo f ¥ E 5.67 3.10 3.38 T3.857.58 9.26
6 B8 NFERK 8.28 3.62| 4.01 5.56 4,75 5.807.4411.512.8
7 7 KN 10.01 3.98| 4.64 5.63 5.63
9 N B NFER 11.96 4.35| 6.32 8.9 12.5 19.6
10 Mo % B, 13.10 \#hrhd .56 | 6.77 6.06
11 5V A N 14.69 H4.89 | 7.18 6.47 10.5

12 == 003 VA N 4 17.36 5.41 | 5.74 7.43 9.28 | 9.36

13 N ER 20.23 5.93) 7.95 9.9910.20| 7.55

14 FNTEE=/NERR 22.69 6.40 | 8.41 11.20 7.92 10.03

15 ZFENFER 24.76 6.78 | 8.73 10.87 11.92 | 8.27 13.12 14.51
18 AL A 29.29 7.53 | 14.47

20 T NER: | 81.66 | 7.83 | 10.04 9.29 13.81 17.27
21 TR OYR % B2 | 33.55| 8.20 | 10.58

22 dbkil/h2ds | 85.28 | 8.48 | 10.99 12.91 14.43 18.65
23 JEtha v vy — | 38.74 9.09 14.92 18.83

24 | E B | 41.84 9.44 | 21.70

25 % g ¥ Kk | 43.9 9.71

26 B A | 48.65 | 10.24

27 = B | 51.01| 10.43|11.63 16.99 26.14
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Table 4. Travel times for 5th Yumenoshima Explosion.

BHLE . iR P goER (BT
#wHoAEl & FEFE S (TAEERE (R R4
# 5 Akm |mhiEry SRR
1 FEOBERWEA 0 sec sec sec
5 & m 6.99| 3.40| 3.59 6.61 6.28 7.61 11.57 12.82
6 & 38N R 8.31 | 3.64 4.12 4.87 12.66
7 ¥ ok /N2 H | 1007 ] 4.00| 4.67 5.7 5.60
8 EE—hEs | 11.10 | 4.28 | 6.07
10 Mo o2 o | 1814 456 6.78 5.72 8.15
11 W oS oKk % | 1473 4.88] 7.11 6.37 6.67 9.87
12 FOEF N A | 17.50 | 5.43| 6.39 7.42 9.39| 6.80 8.96 11.14
14 WSS | 2275 6.42 0 8.37 11.31 7.84 11.16 12.95
16 | Mmoo | 27.00] 7.4 13.95 557 9.3810.5411.90
17 TN—v—y | 28.82| 7.40| 9.66 14.41 14.37 16.52
18 BLFE T V OF 29.34
19 FiEHV R~ | 2995 17.60 | 14.80 15.12 16.42
o7 = B | 51.05| 10.46 | 11.69 16.98 23.63 26.13
28 HE v Ea | 53.67| 10.88| 11.14
29 i R | 58.89| 11.69 | 16.60
30 i % A | 63.10 | 12.837| 14.68 14.72 20.52 21.47
31 ¥ 2 B | 63.62| 12.49 | 13.05 16.83 19.08 21.00
32 N £ | 67.15| 13.11| 13.4
33 F= X f# # | 69.29| 13.56 | 13.92 14.74
34 3 i | 72.86| 18.97 | 14.4 15.17 21.14 25.13 26.13

2, EEEAIICH T W2 EBbh R (4551 km, HIEERS 27, & 4 MEEo B
FRRDOREBNAL) X VEH OHEOEINE T 0 P BlEA R T 5 & L xR
Zh b o Te. HlEOTcd, T AN TR X B IEEIZEN L. #icdsh b,
CNDDOBMACOMBHIC X BEHFRAZE L —~HKLTWBDT, 2 EOMMGTRLE
DEFERHLETHNT5 2 L2 HES.

Figure 3 13, ETERDDEFEYHoDbDOTHD. HEPBH-Txe P o
R T R0, ERBOERND, B8 BE S LFIWTHELTHS. Tibb,
I 55 SN PAT I I b E LS 5.5 km/see 1270 5. Figure 8 7 b 5S4 51 -
T PO ROTEER . km/sec X DR B F W Ehibhn b, EEfEE Figured i,
E7c P D Reduced Travel Time Graph % Figure 5 wizd. RTHML, 2R
BRehzh, $4H, FEALOEBIHUENENTH 3. ZOEE, EBREYHo7 P
WORMNTHESL LT 5.83kmfsec 2% bhiz. 4=25km i 0.3 HDERDEENE D,
STl 5.3 kmfsee D BT EEN X bR sA, Kic 9.1km/sec &\ 3 IEFITE L B
THEAZ DR S (4=40~50km). FEMHAREZNCER b edEBbhs. HRL bkl
Ti&, 6.1km/sec DIMBFHENG b, BEEMHEE LT, RBET—ERHSLEb0
EBbh s 5.3kmfsec DAL % & 0d 02 MIEFEEEE b bbhic. S¥K,
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2.1km/sec DRAAEEL $20b DAL & HHREDBI DD, ZHRFESEYH SR WDT
EEETIIRILTHD. PHBOEECOWTEALT L& VIR T L2 &b
Hskiet - ieh, Riii—GafierLThs,. HER 31km/seec THS.

Figure 6 i%, S WoORHEYFHS HRY<, KFH (Radial psy) otz Homicd
DTHD., LaLaind, PROBINKEREL, Thn/ 4 XkicoT, MHOHER
B IEE RS LT 5. Figure 712 LWIAOERNERLTHDL, -&D S
BThsH EHERHRSL DI, REEDO 0.63km/sec DMMHEL 2L DORTTHS.

Tables 3, 4 wiEEE O P AR b CWHAFH MHEOERZRLTHS.

3. # F B &

BEEOP EEIE L LT, iE, ool s 1.5kmsee BMELRTHS
(@, 1976h). Wi T, V,=18km/sec DEMAMTIFFEALME - Ticic®d, V,=
1.5km/sec DFITKRZEI T LD E LT, PEOMHTIMALL. LirLiaedhb, S
DS NI, V,=0.58km/see, +D T V,=0.68km/fsec % o>fFn V,=
1.8km/sec Blestind 5 b0 & Shic. SEOEATIERECSbbhSb s bE
FuiklsE LT 2.1km/sec DfLHEEEE 0d OMBPECH bbhicdy, Thhin#E
OPWHEEE B2 DD TRV &iE, ERAFERLT > T Ehbbhbnb.
1.5 km/see DIFEFHHTES AL FALOWERCE: N TOREL FET S b diibh
5. HEEO P sy 5.8km/see LBHLRTWADT, Wi CRHOMEE
5.6km/sec I /NS ED, BEHITWL REWIEREL ItoTnd LB X 5003%
S LB THD. Lo LIHEOMEANI/IE L, T 2° BETH D L2l i
HHIA C LS. T, KX FOWERMGAEWT, B kR HWT, HTH
FEACHAETOMEL LTk, MEOHREEETRAS 0 Figure8 ThH 5.
8.1km/sec DFIHEDIZ->Z D LTV D TRICIEM TR LTHSH. BEDOHE

YUMENOSHIMA EXPLOSION

NS - PROFILE EW - PROFILE
mem e = ¥=058kmysec V,=15 km/sec Vs=0.63 km/sec
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Fig. 8. The underground structure of Tokyo area. The EW-profile was
obtained assuming the parallel layering, since the profile was not reversed.
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Fig. 9. The underground structure obtained through the time-term method.

3momrmzAMn&@6&,%@@%%23hn&l<—ﬁbfvé.@ﬁ@]@=
3.1kmfsec BRI 5 7 — 2 23T LD TR o & D LIEWAS, ChBHERLRE V,=
2.8km/sec DEITHIET % & TIIE, T OFHIFEHITT LI F DIEENE < Te o Tls
LLEHEXLNRD. LHLkdb, TOXIARI ERMETHIREDT — X 3EbA -
T2DT, RIZOMTHEETHIET S D& LT, Figure 9153 X 5 104 B 31
% Time Term % % & k. REENIRIETH B2, CHILELCESICHAITS L 22
AL, Jelil, BoE o Time Term 1% 1.03 %, LEOEE 2.3km, BRELE T
EEVRFR LTS LB L. BREMETROKS 6.1km/sec B2 5.6 km/sec JED
TEHFETIZNE SN SEOF - 2 DL TR AP TH S, BFELL, HHEFLD
6.1km/sec BIXFFIEL, %0 kD b.6km/sec FIXBERICT - TE 0D, SRLUET
13 5.6km/sec J§¥7cit 6.1km/sec BRI LT3 &EEbh 5.

4=25km BT RO EROBRE 0.3 BrMb FOMBIZL 5305, 55\ LB
FECTEBHD Y DBZEDR D B IdhE, WarDLDF — 20 bt et s o L
HR7e\w». KEZ0RY%EBDD, ZORMOBEENEBO FFET S SEIC Sy
HRT 2SO &F g, HRETI 8T0m Dpyss, 3.1km/sec, 2.1 km/sec |2 CF+NF
20 m, 160 m DREEEEEZ TR biow. 7k, HEETIO X 5 RBEML T
FHMANL, HROBMSE CHEBOBEN T UESIML VY 1.2km Hiciks., XA
RENCIL, JHILEE=NER L BRI ORI O 2T Th 5.

4. HBECHT D P REEORREME(L

1952 4 28 Aok o isbhicH 1 B o BIgmERIE, e T o Ba i
REUSEORHEMRB Zicbhls. 205 %, 2 EEEHIED B0l rbh
ety {1 4 ELE R CIRIER CRRTCR & inbhhure, 5 2 B ORI I 0 1R A
Ay 12km dbiedh v, 53 RN CC, 0B &% i sd Mg c
DTG O —BedE LIc DT, 84 EEDELARE, L5 Clk 5 BIEaISToxR
BIE BT T 5.

G, FEEBNAD NS = L ThBHIRT, 5 5OEITENE bR, shoikizi
B TH B LB L bR IR TOERND, RNHFERC L DAL DB\ CHE
w2 Lic., Table 5 2 OfERE L0 bDTHS. 3 BB OLTIL,
WDz, FIALS 23 XTOF — 2% A4 & BEENED 2% A8 a2 P
LTHS. FEEFEMUMD S S 1OTIE, HENLSDBIFENDE T D, FROH
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Table 5. The variation of P-wave velocity of the base rock with respect to time.

Date I\]I)Oétgf Dlstanﬁg mc)overed Velocity (kmjsec) Interc(ggg) Time
NS-Profile
T5y 2m 23d 9 7.23—20.58 5.56+0.06 2.09+0.03
3 30 9 6.01—19.25 5.544-0.09 2.02+0.04
12 14 - 6 6.81—20.65 5.61+0.03 2.10-+0.02
4 6.81—16.61 5.64+0.04 2.11+0.01
76 11 7 4 6.81—16.61 5.58+0.04 2.07-+0.01
3 27 4 6.66—16.46 5.56+0.12 2.05+0.04
EW-Profile
6 11 7 5 10.01—22.69 5.2240.03 2.07+0.02
3 27 ) 10.07-22.75 5.21+0.03 2.06+0.02
km/sec
sor - ® O NS
I ® EW
> - S
= ¢
g ﬂ ¢
- 5.5 '
w R
> A .

5.0 i 1 ! ] 1 J
1975 1976 1977

TIME
Fig. 10. The variation of P-wave velocity with respect to time.

BCFIAHES DI 4 HTHD. ThTHTHENEELS B &2 Table 5 2 biods
%. 855 EERECHEED Probable error ARk EF DI, FoE o F—EHDOT — 2 MREEAREL
DRBENREN S IecdTHD. HEEEO P FEA 0T EEORHNZE{E Figure 10 R
3. —Rlkceo s, dLHEFETE, #3EEBEHUMEERHAILTWD Lo R
5. —HBEHIHE TR I V—FHEF LTS, LasLanb, ZhiIBEXEofEToz &
THBHENLEEE L ZORERFET T EERE LR T bl il vz,
—ODBAET, ERALBIED Time Terms #& VX -T BRIV ECHD
%R & D &ALl T5), WSohD BEOERYERLDE —HEThHAS.
Time Terms XM X W RIcD ThHAH 50, HEBEFIFHTHHLELLNBDT, —
Rz 2.08 BrglEEr L. O ERIBEEITIAVWERELAENLTH
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Table 6. The variation of travel time between shot and observation points.
EN RPN ANBINEE 2 g
4{km) |' ¢t(sec) t10 (sec) 1R 4 (km) t (sec) t10 (sec)

— — — 9.35 1.64 1.75
— — — 8.07 1.36 1.69
6.81 1.24 9.43 1.70 1.80
6.81 1.21 9.43 1.68 1.78
6.65 1.20 9.27 1.60 1.73

ARAN NS Jb=a/NEp
4 (km) t (sec) 110 (sec) P 4 (km) t (sec)

12.12 2.13 1.76 16.55 2.98
10.80 1.89 1.75 15.23 2.72
12.21 2.18 1.79 16.61 2.98
12.21 2.16 1.7 16.61 2.97
12.06 2.12 1.76 16.46 2.95

t: ERA S Time terms 2% LB 723 O.
ti: 4=10km TTEIN3 L.

5. ZOFEF% Table 6 KR, EEESFBEICOWTRA S OT, SRS

A=10km Zh > B ETTFHIN L ERCHEML LI DOERLTHS. CHTRAHE
DX, HETR DD EIEL LRI,

5. 5 b VU

EOENLHIK T5km ORf% &b, 120 2km s Ec Misc, H4E, 55
B2 0 BB ET 2 HW L. Fdb AR, 5 BEBNAT, FhFho AT
BOEEN L. COBRIKO X5 TEHT5z LKL S. '

I) P FomEREE LA, V,=1.6km/sec, V,=2.1km/sec, V,=8.1km/sec
(PRBENE), T L TEREOZRIT 5.6km/sec ThHS.

) £BOEER, ZOENLEENKGTE TOFENL L O L LT, Fh £h,
0.45km, 1.7km, 2.4km 3% Hhic (Figure 8).

) EBEER - S RFECOPFEL B A, SENOME CEROBEN S D 400 m
BERL LD, fRIME b ERIAB0CR e ), BmRIE T, b.6km/sec Ficix
6.1km/sec DIEAMFICH TS,

IV) Time Terms % A\ T H IR OWIE R HEE S hic (Figure 9).

V) S L Tit, LEBic V,=0.63km/sec OBORIFERI T

VI) #EEEest s P EHECBEECO LI ABEEOREY - TROZETIES
Mg (Figure 10, Tables 5, 6).
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Bhhic, SEOMERLC->T, HRHHKEHOMBREZROTEDLRHEN
CHiELRER L. HETHES R OB GRER KX Bl AR E B LRER It -
foo FRBRME UCEHER S THEWCHEMR S MR T ONRER, i
HERC e 7o DH 2 S EL LB LET 5.

ATHEOHACSMIh, BERT - 2 2 RS EWmBLRHEERE I/ V-7 0D
e b JELELR LRSS,

X ik

TRE—3%, 1977, sARmHbEH & R, %14@5?2@&%*4*-%%% //—1-/‘71\ )’67%; 337-340.

AR - BRRIE, 1976, = MR A
ESCT TS (FEFN b1 £,

W B= - WREM - THE—3 - S0 - — OB - WREMA - (LA - REEA - 1LAFE
ff - INOHERE - BREIER, 1976, BUHORBREY, MEBIARRR, 51, 1-11.
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11. Omn the Base Rock of Tokyo
III. Observations of Seismic Wawves Generated from the
4th and 5th Yumenoshima Explosions.

By Etsuzo SHIMA, Masumi YANAGISAWA,
Kazuyoshi Kupo, Toshikatsu YOSHII,

Earthquake Research Institute;
Kazuoh SEO,
Tokyo Institute of Technology
and
Kimiaki KUROHA,
Tokyo Institute of Civil Engineering,
Tokyo Metropolitan Gevernment.

Two explosions of 500 kg of dynamite were set off at Yumenoshima, the southernmost
part of the reclaimed land of Tokyo, and the resulting seismic waves were observed at
34 temporary observation points along a spread, 75 km in length, extending west from the
shot points. The results are summarized as follows:

i) The P-wave underground structure consists of four layers having velocities of
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1.5 km/see, 2.1 km/sec, 3.1 km/sec and 5.6 km/sec, respectively. The last one corresponds to
the base rock.

ii) The depths of these layers near the shot points are 0.45km, 1.7km and 2.4km,
respectively (Figure 8).

iii) The depth of the base rock near the shot points increases slightly toward the west.
Near the Tama River, around 25km from the shot point in our spread, a fault around 400 m
like the upheaval of the base rock (west side up) was found. The depth of the base rock
becomes shallower west of Inagi and the base rock is exposed to the surface west of Takao.

iv) A configuration of the top of the base rock was obtained through a time-term
analysis, and it is shown in Figure 9.

v) It was very hard to determine the accurate S-wave velocities because of P-wave
noises, and only a velocity of the topmost layer was determined to be 0.68 km/sec.

vi) Concerning the P-wave velocity of the base rock, no indication of time variation
exceeding the probable errors was found (Figure 10, Tables 5 and 6).




