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Illustrations

(appendix) Recent submarine topography, subbottom topography
hidden under the soft sediments, and profiles of sonic prospection at
the Entrance of Tokyo Bay.

(appendix) Distribution of bottom sediments at the Entrance of
Tokyc Bay.

(appendix)} Physiographic features of subbottom topography and
environmental features of its overlaid soft sediments at the Entrance
of Tokyo Bay.

(appendix) Geological map at the Entrance of Tokyo Bay, and

surrounding land area.

(appendix) Geological profiles at the Entrance of Tokyo Bay.

Location map of Tokyo Bay (dotted rivers show burried ones).
Correlation between reflection pattern and p; -curve pattern of
electric log.

Reflection patterns of D(G.S), D(S) -—- (A), E, F and G -——-(B).
Gorresponding actual facies are shown by the photographs under
the reflection records. D.: D(G.S), D.: D(s).

Sonic prospecting record along the coast from the Cape of Isone to
the mouth of Somekawa-river in the Boso peninsula.

Reflection patterns of F(M1), F(sS.A), F(Mz) ——= (A). The photo-
graphs show the cliff at Koshiba -- (B).

Reflection patterns of G and H, and their actual facies off and at
Kannonzaki.,

Reflection patterns of F and G. These actual facies were recog-
nized by dredge.

Reflection pattern of U1—unconformity.

Reflection pattern of U_-unconformity.

Reflection pattern of cr2055 laminated deposit A(S) and horizontal
laminated deposit B(M.A).

Diagramatic profile of subbottom relief and its overlaid deposits
at the Entrance of Tokyo Bay.

Eustatic curve of the latest Quaternary. Relative change of sea

level and corresponding deposits are shown in the figure.

P-wave velocities for soft rock are almost equal however the method

of measurement or the scale of rock mass are different.
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P,S-wave velocity: Vp, Vs, volume elasticity: k, shear modulus:
Aand qu to water saturation ratio: Sw,

Yield points of strata in a certain depth obtained from bore hole
tests are proportional to the ones of cores under the corresponding
confining pressure.

An example of bearing strength for soft rock; o, 4: in situ test,

e : calculated with core test values (Terzaghi's equation).
Modulus of deformations in bore hole tests making use of pressio-

meter and in core tests for the same rocks.

Void ratio e changes with grain size.

Consistency limits like L.L. and P.L. change with clay coatent,
Cohesion C versus internal friction ¢ curves at some horizons as
parameter,

(A) Relation between sand content and qu({uniaxial compressive
strength) for D, (B) and (C) for E and F formations respectively.
Relation between qu and sand content making use of horizon as

parameter.

Relation between qu and depth for mud in the Alluvium and the
latest Diluvium.

Relation between density and depth in Niigata oil field.
Relation between porosity and depth in Chiba oil field.

(1)-(3) Engineering properties of foundation strata at the Entrance
of Tokyo Bay. --~ appendix.

(A) Typical e-p curves, (B) Corresponding e~log p curves repre—
senting results of compression tests on laterally confined laborato-
ry soil aggregates. .
Correlation between uniaxial compression strength (qu) and coref —
ficient of deformation (Es).

Es under confining pressure (triaxial compression test).

Examples of Ep-depth relation for some formations.

Frequency distribution of uniaxial compressive strength (qu) every
stratigraphic division of strata.

Es and Ep histograms (A), Es and Ep versus geological time

curves (B).
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The development of the marine geotechnical survey at the Entrance

of Tokyo Bay.

Methods of the marine geotechnical survey at the Entrance of

Tokyo Bay.

Correlation of strata in Takyo Bay area.

Correlation of buried-relief deposits in and around Tokyo Bay.

Shear test in situ and core test at the same locality around the
Entrance of Tokyo Bay.

In situ tests carried out in the vicinity of Tokyo Bay,

Relation between core tests and in situ tests for the mechanical

properties of soft rock in various sites.

Alluvial and Diluvial deposits are differenctiated each other by
N-~value. '
Some examples of permeability measured in the various horizons

at the Entrance of Tokyo Bay and its vicinity,

Geotechnical properties of foundation strata at the Entrance of

Tokyo Bay.
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Table 1-1 The development of the marine geotechnical survey at the Entrance of

Tokyo Bay .
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Table 2.1—1 Marine Geotechnical

Survey at

the Entrance of Tokyo Bay.
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Table 2.4-—1

Miura Peninsula

Correlation of Strata

The Entrance of Tokyo Bay

in Tokyo Bay area.

The West Coast of Boso Peninsula

Sub—Group Member Thi ckness | | Sub~G roup Member Thickness | | Sub-Group Member Thickness
Group or of or & of or of Geologic Age
Formation Facies Strata Formation Facies Strata Formation Facies Strata
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e U N PN I 0.01
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oL 100+ |~ T R 0.2
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® B S C(M-S =L S-GH A 05
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IR DMS ~-M) 230 w & E HEM
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X & M F  F(S-A tuff) By + & tuff S-A
R | B B tuff SM BB Faz, ) 300 HAEM-A
G G(SM tuff ) M R tuff SeA 10
W4 tuff S-A G(S-A tuff ) .
b F tuff MeA | 170 G G(M-A tuff) 100+ o W K 4= tuff M-A 560 Mio
Miura 7| E FM 600+ BWEE | H HO i BFR M W& 8
)il Z2 B R BM 1150 25
- . Oligo.
Havama || et M & S PR W REEE | M &S
—Hota 17’%53 M E:T X 106 BP.
=i, M (1956) , Hbil (1962) , HhiM (1968) N (1971) WA (1964) , 338 (1961) , #HE S (1954 | | Hormes (1965)
(1968) 24 (1954 ~ 62) , 3 (1970) ~62) , IRl (1952) , YREHRF (1959) , A1t (1969)

A (1970) , UM (1963)

P, 4

7

Boundor of facies , Conformity

, Unconf.

M:mud , SM : Sandy mud
S :sand, M S :Muday sand

G : gravel
A alternation
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Table 2.4—-2 CQCorrelation of buried relief deposits in and around the Tokyo Bay.
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P-wave velocities for soft rock are almost equal ,

however the method of measurement or the scale

of rockmass are different.
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Table 3.1-1 Shear Test in situ and Core Test at the Same Locality

around the Entrance of Tokyo Bay.

7 c $
Name of strata and facies Sample Denstit; Cohision | Argle of Internal| Testin Method References
g/ Ko/t Friction
@ S H R EF DM Core Test 1.85 260 49°42" Triaxial Compression Test| FHEI k)1 IK6& BAFSL M PATE4R
&, .
(Kasamori mud) iin Tokyo Bay | in situ T. 267 30°40' Block Shear Test in situ S8, FIER (1964)
() HMBERE [ FOD Core Test 180 |820~11.44 36° Triaxial Compression Test | /M1 & BRI ,
b,
(Kiwada mud) in Tokyo Bay { in situ T, 751~ 879 | 43°52' ~ 46°06' Block Shear Test in situ | FZEFL (1968)
B EREMTDE | EQMS) Core Test 21 1.2 ~ 20 47°~53° Triaxial Compression Test | = ARBFFEET 24N 313 ,
fe) . . . Direct Shear Test in e
(Iwasaka fine sand) | in Tokyo Bay | 30cm$ block 2.1 217 47° 20" Labolatory for Soft Rock I A ARTFFRFT (1967)

Loading Test in situ and Cove Test

at the Same Locality around the Entrance of Tokyo Bay.

Laboratory Test Loading Test in situ Locality
Name of strata and Facies i Py |[Prmx
K 2 ° K 2 K 2
T | Q%) g | C Ked | 8 Es Kool | Load.Plate | xBq Kotrd | g 0 ¢ 0%
mEMAYERE | DS 1.96| 27.1 | 11.8 1.8 28 1452 75¢em$ 602 34.0 | 45.2 | Amaha Town,
@y ) .
(Ichigiku fine sand)| in Tokyo Bay rigid plate (1900E~§0w) Boso Peninsula
(o) AREAMEYER | E(MS) 1.94] 23.5 1.8 - - 321 75cmp 1930 21.0 | 318
b ”
(Iwasgka fine sand) rigid plate
(o HAMBDER |FS) 2.0 |21.0] — 2.65 38°40' - 30cm9 5100 Obitsu River
C,
(Kiwada sand) 3.50 45°25' rigid plate (9%9;0) Boso Peninsula
RAMBEBRER | FOD 1,890 27.1 88.4 8.20~11.44 36° | 12,000~25,000 30cm 9 23200 , .
(d) Y](?ld Breeking ”
(Kiwada mud ) (71~105) (321%(t)o) point [point

4P, + 4Py +--eee + 4Pn
* K4 =78, F 48, +-+ d%n

.2
Eg=_—"d(14 d )'Ky

P : Loading stress ,
Kq : Modulus of foundation,

Yield point Breaking point

S : Settlement except continuous constant

v ! Poison's ratio, d : Diameter of

loading one
loading plate
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Fig.3.1-3 Yield points of strata in a certain depth obtaind from bore hole
tests are proportional to the ones of cores under the correspon—
ding confining pressure.
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Table 3.1—2

In situ Test probed in

the Vicinity

of Tokyo Bay.

Es**

Name of strata Tt ad da
, Testi thod lit d
and the facies oo Ke /o Kesert | Ko/t esting Me ‘ Locality and References
D(M) 185 Block shear Tegﬁ u | Yoro River , Chiba pref.
( Kasamori mud ) %Zﬁ%%%)%ﬁéﬂ@%%?f(ﬂaﬁ%}ﬂ%ﬁﬁﬁ
D(M-A) 1.85~1.90 1000 Pressiometer Test | Futtsu Town, Chiba pref.
. EAPARTE BN 313
( Sanuki mud ) 400~2000 U, 1’5:5:*19?9’8@?(1967)
D(S) 1.96 602 | 45.2 | 151 |Loading Test in I smaha Town, Chiba pref.
(1900~2000) x| (Rigi B0 45 J%—ﬁzkﬁf’”ﬂli&ﬂ&ﬁﬁ%,
( 1Ichijiku sand ) o (170)*| (Rigid Platfscm;é) B (1970)
D(S-G) 2000 Pressiometer Test | Isone Cape,Chiba pref.
EARBEATET £INg 31 3
(Nagshama sand & Gv) 1000 ~4000 ﬂ_a&ﬁi’*m%f—ﬁ (1967)
E(MS-A) 1.90~2.10 2000 Pressiometer Test | Isone Cape, Chiba pref.
: ~ S RFFEATERING 313
¢ JIwasaka sand ) 1000 ~3000 Zﬂ_”o‘éﬁ:t?kﬁf"}'t)%(lge'/)
E(MS) 1.94 1930 | 318 159 |Loading Test in I Amaha Town,Chiba pref.
FAN 44 4R8N BUBIRAT AR
( Iwasaka sand ) (105 (Rigid Plate, | R0 44 RIEGRHISHEHER, |0
F(M) 1.89 23200 Loading  T§% gcngy | Obitsu River , Chiba pref.
( Kiwada mud ) Block shear Test —|vit)llx s s BBIREY , TIUR(1968)
P(S) 2.00 5100

( Kiwada sand )

% 172 of yield value shown in parenthesis,

%% Eg was calculated from the envelope of stress—settlement curves except continuous loading , which were obtained

by changing the loading weight in steps.




Table 31-3 Relation between core tests and in situ iests for the mechanical propertiesof soft of soft rock
in various sites .
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. s | B SO k| T | K|
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Tt @ %] qu Cu Py Pmax
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Fig.3.1—5 Modulus of deformations in bore hole tests making use of

pressiometer and in core tests for the same rocks.
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Sand content.
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Table 3.4—1 Alluvial and Diluvial deposits are differen—
tiated each other by N-—value.
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BBMCEIRS L, W EEFORFESO index L LTHEASATREERHT TSI & o b
ATHo. bz thbEzc, NEEBAD index ETBHA, Hoo3Rd 5T, HEME
REPAT IO LRI T, AREDTHE00, HEVIMITEES, EHoX1H5 I L EEMD
E, EHE OO ERACEERERBTH B, + LTRBEEIC L 2ES 5 ER LT, KOS
PIERCE B L& B%T 5. HABEAOOHBICEL T, £3.4— 10X5 REEMER ST
WoHoM34-1DNEE R by'T A, £ LTEREE, SHEEE,OHN L, BHERSEONE
EELDHIELNT, B oK, BY EREBRLTVS, LALBHRC L T, BEEHETOR
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50 LEDbOBPRYIBCHHET5 ) . [MOE R F7T AT, HEDETL NES 30 SEobo
BRRMENDOR, 20k ) REHN2RECHEEBONEMLE DO TV B TH 5, 235 NENE
MAEh 2 @ECHB TR, Bp= 7NOBEAERINCKRY bR TW5, &P (1966) , 54 (1067) »
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BB Vo B, @34 — 10X 5KBERTRECR S >N THEL, ZOEDIELAEN
1500m /s —2500m/ s DBICE S E >T B, L L A~ BEOWTR, E62&HKEL, K
D RENE LB 2 TVWD, ZZCL AT AR IBCRHELEERICLESWT, EHBBEY
BHRL, FROREESEh o, V), BREBTE, BRET, BHEES L CIEAROEEED
MAEER L oTEED, TL TERThOPET 2ERE, FHERL2HP°TRLAEBRFOBREIC X 5T
Rz 0, HEFEPPTIEFKY OBEIHINICAE <, FE0ER L LAY, BEROBENRET
Blcw, B LOBEFARHEZ O LEXONSG, REBCELTYH, BABLRFOZLSENRIR
255, RRICHIETFOREERE, BEAORLL L FBET 50 0LBbA S, V, HERER MY
7 MO, SHASOEPEIEE K OBEARE C, BHOKEEEEL ST 5BREEXL
RBMD, W8 Vp KRECHE L, OB TRANER 220hE wicw, V, ONEHREERES b
&L, BRESROBIY R Vy BPRECLY, BAICH T 2E(b0ESRBHHREI 6 T/han,
( ZOBHTO qu LOHMBIEESY quec Vy TH5) o ZLTEORME L b, pnL, vy
OREERFI LMY 256, £KL L TAEEEES Cementation DFEBBICIIT 5 V) LIHRE
LB, ToL) REEECRCBE TRIEVR RAVWERTTH B, a7 RER TR, BRFIZEK
BOLFROBMBAV, KHET 15, BERCLEL BRI,
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Table 34—2 Some

Examples of Permeability measured in the Various

Horizons

at the Entrance of Tokyo Bay and Its Vicinity

Name of strata Coefficient | Effective ’
Krof permea Testing Method Locality and  Reference
Facies —bility émsed)|  Length (m)

B(GS)and C1 (& 50 Pumping Test %3 AB  Ukishima Parkin Kawasaki city

WRAN 44 SF BE BURISIEIIE (2 O 5 )R , BTt ( 1970 )
Cu (8) g%i% 03 Zo(s}?a%ner) J.F.T SAHETI 48T ( Hama — Cho , Funabashi city )

5AIXI10" 3 samples Pumping Test B B S o h o fi -y
Sandy silt~silty sd | 4.8x10™* 6 samples Core Test HxkEREE I F - TRREE opEBRmEs A AR (1969)
D(M) 10 5~107" Core Test #EZIN(HBEE) , ( Yoro River, Chiba Pref. )
(Kasamori mud ) T HERAE) AP GEHE NERES , TR (1964)
- =

D(G.S) 10 ~10 Core Test " "
(Mandano gravel &sd
D(G S) 2.4><1()—3 10 + J.F.T 006 Boring at Isone Cape , Chiba Pref
(Nagzhama gravel&sd)| 3.6X1 0_'3 10 (strainer) Pumpig Test RUEFLEFIB L KBRS S , MRk AL AHER( 1968)
F(8) 15x10 * Core  Test ANE) Cfstli) , ( Obitsu River , Chiba Pref. )
(Kiwada sand) 20x15° AENIIF S ERERREED , FHR (1067 )
F(SM)andG(SA) | 11x10° | 100~150 | J.F.T 010 Boring near the Hort /43

HRHE 610 0/ HIERE S , Bt (1968)

G(SA) 26x16°° | s0~100 | J.F.T
" " "




BrBELTRD bRz, LAL, 27 RBECS>VTHE, BDERORBERENBRL WY, ¥H
LCHEAREBHE ALV NETH B, T LTIOESE, HRAF¥RCBWIEHETH H, —
¥F, a7 B LUBHEEE,S, SR, RSO0 L) RHEHESAECEL TR, BERRIEHY
BYBERBOBZECEGERDY, BRT 2 LFAEZELBRVELILOMNG, 207 J—

FOX)CESLEBECHERTS 2L, LELERHEATHWS, £AK 3.4 1D RA ST
LARFERABEOOHMBCERT 2 -, HBXAROW, REBOEAE, =278 100% Lhic
BEO, thZhoPBEREEEOE G2 E 2L IV LFELLBRL TAILERD B, LLEOB
Aib, ZZCANFEEXEBED index L LRBAOEZOES>& LA L OBEFKEER
BOOHBILOWTHRF LIc, 2L T, = 7 RBRHE, HERE, LATEERBRR Y EHAHLT,
HEXSHCHHNLES 100n BECEREL THBLIBEOHNER (qu, B) 0EESNTE
fERRL, Zhd oL LTONENEEOE 5 o0& &Rk,

REEOBEOEZEMI6-& 1, a2 7REEFSRL, FRIFERECT V. £ -TENMER
EroBORIE3.4—6DER YT A ( mud samples) i, &Y ZDREFTH sHBOEK
EORHERBELTVBRLEZTEW, Z LT qu EPL AHT 2RO L) KTz &L X
2T, 6 o&D order i, HHABKCEGELCEYRLTHHILBTHLNE, ZOT L, D
REARG BB E R, OIS Y CREMR, BRETOEELRY ) CXoT, bo>Z 0l
AREIN, TABIHEERORBICoNT, & OREDIE S @ C MR CEESETT 52 L3
#ahs,

KIECWBEOHAITE, KELE T, Cementation {EANTHEL, BHODHRVIHEHEES /D
AV, RBUREBBIR W, 207k py CIIAKEOFRICTERINEL, H3.4—60
v R M5 ATHREVRERS gd SIcIBOX KT, BERI ORI LY BEL, REVES
RIGEATYH, AL 5 qu OB/ S 550 Bbh 3, Thl, »3HEBROMBEEHO
BEE O bo % #RBF 510, DEOHEB,G, qu AISEETSH D, RAERRIC L5
LETH D, TORDHICE, i~k s, PEa78#RIELVWEREE Y 1A LES,
LAEHAERE (LRI E, ) v 2028@HeEZLbh 5,

H3.4—70W &, HBELTOBBEOAHFLHLNL, Wit~ COREROEBK
B2 b I 6 ThHD, Zh LAHE OBMBERIENR Y TikH T, BREENE 5> & ORFHEIEHR
LLTHHbTER3.4-70 285, HEIrSEABENI L XX, BREEOZTHERRY, B
HogB k&< sz LARMEN5, B HoEFEMGO LRI, FHERD Cementa
— tion DEBEFTLOLEZ LR S, HEDTRIX, THIHECE->THLARB, 27 OERNREE
BEEHEHOIRECHTH, 122 A Compaction PRI E HERBEESLLLTVELOLA
bh3, #LTH34—60 qu 2 7T AOFIREOR—FL, $HEFHAPIIVED, a7
FHCANEE LD THH ), 20T Ehb, a7RRECHAMAREFENRTNS G, Ko Eizo
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Table 3.5—1 Geotechnical Properties of Foundation Strata at the Entrance of Tokyo Bay
Divislon [Geolgle | Typieal ® % CulCyq) duley) qQu Es(Ep) By Vp N- Value
of steatn Age  |Fagles Index % g /o Kg som® Kg /em® Kg / em® Kg /en® m/ sec
sand mud sand | mud sand mud sand mud sand mud sand mbud sand mud sand mud sand mud
" élgpeg 'sgx;u; (15) 575 | 168 | 153 (025) ("’]"22 y [ - o - 05 epconl 1o fsxiot |esxict| - 185 204 | gu  |medlan
Alluvium 20 ma 5 ~ 45| 10~140 [150~205 [130~2.00 (01 ) (.";’{3> - 0-5 T 09 P 04~20 ) gupp | 1~200 (4~6)ci0d] (3~7T)x10% - 15~19| 5 ~40 | 0 ~10 | scattering
C215) [ (60) - - - - - - 08 0.8 - 10 - 3x10t - - - - median
M 25 ~30] 4575 18 145~1.65 - - - - 04~=08 | 0Ad~20 - 1~20 - {2-4)xt0t - ~ |40~ 10! | scattering
B ;pn,:;,: “ 8,57 215 45 193 178 (025) (o) | = - 08 10 (xoéioo) 15 [sxrot | agxiof| 175 165) - - median
15 ~ 45 25-110 |L55~215 |1.40~095 (=04) 0}1121_0) - 15~20 | 03~20 | 04~40 [ 10-30 | 1~500 [(37 104 @~7)x10% 1,6 ~2,0 | 15~29 > 50 ©a0t | scattering
Cy wper | (3 8,07y | 80 40 188 [ 178 | (425 (3.25) 23 13 < 05 L0 (20“)_5600) 30 55x10% | sx10' | 180 175 - - | medion
Cp |Dlvium som 20 ~ 45 | 2580 |165-2.15/150~205 "("_51'0"3" (13;20) 10~25 | 10~25 ~ 30 | 03~100] 1~100 | 104700 [(1=T)x104 B-T)x10t 16 ~20 | 15~21|> g0 100 | seattering
(5 3,33) | 425 azs 193 188 055 15 - 165 10-180, 35 4033:?00) 750 65x10% - 180 185 — - median
Du lower 1zom 20 ~ 45 | 20-60 |165~250(170~205 | 02=70 | 0350 | 13~17 | 11~31 | 07~300) 0.6-100 2%%0 | oo |(imowet| T — h7-24 | 1s-18|> 100 100 | scatterlng
b Diluv. (3 6,100 | 50 C 205 | 188 183 065 - 255 250 | 06,100| 25 (60"(']34000 70 asx10t - | 180 - - - medan
! o 10 ~ 80| 15-50 |L65~2.05/170~210 | 02~80 | 085,15( 18~31 | 2d~26 | 01~d08 20-60 | 1-6000 | 1~500 |(B7TWI0Y = o~z - |> 100 100 | scattering
- (3 8.,76) 27.5 225 | 198 198 55 150 105 185 160 [ 150 |oonl 5500 | sox10 | 4510 | 185 185) — - medlan
BO™ 10 ~ 0| 205 |180+233190-205 | 50-100] 6a-z05| 16-28 | 11-73 | zomtd 20-100] F0C [ TO0T TG-apaao | GGrwot [15~21 | 15-20]> 100 100 | scattering
P 25 275 | 198 198 85 150 | g4 205 160 | 350 2500 | 4500 | sxto! | asx10*| 180 L85 - -~ median
Pliocens 19 7 85| 10740 [MS6-RS6uds-z2s | 0-100) 50-200| 16~25 | 14-24 | 70~00100500] 495y | £000 |Goewiot | Goewatt 575 | 17-21]> 190 | 100 seattering
G (5 5,64) 30 275 195 188 - - - 150 | 250 3500 3500 | sx10t | ssx10t| 175 185} - - median
4 170 m 10 ~ 45| 10-50 [170~230]1,60~205 | 150 160 [{6m17 17 10-500 70~100] 2000 208 o [a~aact| @opiot hs~27 | 15~22]|> 100 100 | scattering
G 25 275 193 193 - - - - 350 | 300 5500 | 7000 | 75x10% 6x10? | 215 205/ - - medlan
! upper 15 ~ 35| 10~50 |180-235/160-235 | — - - —~ | to9~s00(200-800) ITES [ 2001 G 0pe10%] (20107 ~ 41 | 16738 |> 100 100 | scattering
H Miocene - s25 - 190 - - - - - 250 - ‘5000 - B5x104 — W5 = - medlan
- 2535 | — (180105 — - - - = Jleosson| = | 200071 [(apaet| - 15~20|> 100 100 | scatteelng
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Engineering Properties of Foundation Strata at the Entrance of Tokyo Bay. (1)
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- Engineering Properties of Foundation Strata at the Entrance of Tokyo Bay. (1)
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‘ Engineering Properties of Foundation Strata at. the Entrance of Tokyo Bay. (3)
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Engineering Properties of Foundation Strata at. the Entrance of Tokyo Bay. (3)
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‘ Engineering Properties of Foundation Strata at the Entrance of Tokyo Bay. (2)
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Engineering Propertles of Foundation Strata at the Entrance of Tokyo Bay. (2)
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