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Drilling geological survey for establishing standard stratigraphic framework of the

Holocene formation and man-made strata in northwestern Chiba Prefecture: Litho- and

physical-stratigraphy of GS-CB-8 borehole

E"-FERRE-FN OF-EFE OB -foE F'-N\REGEL - HEm— -
hiE 5
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Abstract: Drilling geological survey has been conducted for the purpose of establishing stratigraphic
framework useful for correlation of a large amount of low quality log data around Tokyo Bay. GS-
CB-8 site locates on reclaimed land in the Isobe district, Chiba City where liquefaction-fluidization
phenomena caused by the 2011 off the Pacific coast of Tohoku Earthquake occurred. Undisturbed
continuous cores were taken from the subsurface up to 60 m depth by rotary drilling with a double-tube
sampler. Data of density logging, elastic wave velocity logging, caliper logging and electrical logging
were obtained in the drill hole. Lithostratigraphy of the survey site is composed of the Pleistocene
Shimosa Group, Holocene formation and man-made strata in ascending order. The Shimosa Group
consists mainly of dense sand beds. The Holocene formation consists of a dense sandy lowermost
member, a soft muddy lower member, a loose sandy middle member and a soft muddy upper member.
Man-made strata consist of the Filling Association and the Damped Association. The Filling Association
is composed of the very soft muddy Lower Bundle and the very loose sandy Upper Bundle. Data of
density logging, S-wave velocity and electric logging are concordant with litho-facies. It is presumed
by observation of continuous cores that the Upper Bundle of the Filling Association was a liquefaction-
fluidization layer caused by the 2011 off the Pacific coast of Tohoku Earthquake.

Keywords: standard stratigraphic framework, Holocene formation, man-made strata, liquefaction-
fluidization, Tokyo Bay, 2011 off the Pacific coast of Tohoku Earthquake
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Fig. 1

Distribution of liquefaction-fluidization points by earthquakes after reclamation and

drill site of this study. (Modified from Chiba Environmental research Center, 2014)
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Fig. 2

Classification map of subsidence by liquefaction-fluidization on the 2011 earthquake in the reclaimed land in Chiba

city and drill site of this study. (Modified from Chiba Environmental research Center, 2012)
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Fig. 3 Concreate wall near the drill site.

A concreate wall was submerged partially by
liquefaction-fluidization on the 2011 off the Tohoku
Earthquake.
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Fig.4  Drill site.

The drill site was located at a distance of 2 meters from
the concreate wall.
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V—T7tBTho.

BT Y= E, MEIVFEE 110 m ISy
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i LIBE ORI W PIR T 0 2L g & 008 S 2
wEoo—AEPLBREND. ETY L NEI
054 ~110micofi L, Bearz2325. BHE1~
2em DIV MNEEE 15 ~ 25 % Gie. HIFEH HIEE 0.54
m O 7 — AJFIEXEE 0.5 ~ 5 cm ORIHR 7 — L JEEA 25
~40% Gl WELBEE R —LABEMW-bDTHS.
RE, FEDBIEE 0.1 m T HHEE N EREY DR E %
< Eie.

B B ORR, IR Y v — g
v EES Y RAVOEE 45 m T LT Y v —vg
VIEAMEORE 1.0 m I TED S, RE 45~ 11.0
mOMNLT VL — g U REARY RO RN

RV EAR T TR 1.56 glem® & SRA IS O o Ol b 15K
VWMETH S, EE1.0~45m O ANTHIEDOHSET V3
T— g BERY RAATIERM 1L70 gem’ THDH. Mk
MOEE1.0m oKL T Vv om— g Tl 1.60
glem’ Th 5.

P-S fJE OAE T, MR XN T Y v — v g
V EER N ROVERAHEOWRE S m A RICE D .
RIESmLUETH LMY T Vv m— g v FEICHY
T B4y CIE P IE T T 1,630 m/s, S IIEE T 120 m/
sTHD. BESmLUETHAITTHL T Vv o—T g
v EESIN BT Y = g YT B ERSY TIE P
BB IX 600 m/s, S PEEEIL 140 m/s THS.

BLMBOREE, A~ ABERO~A 7 alglE e
Hiz, ML T Vv m— g v BN ROVEERATE O
R 45 m AT 2852, 0 AL TIEFAICHENTER
PRI K & 0,

(k : NLHEOMERCICER STV A HEE.
JEOA =X —DRBEICHY TS, kok 0 NLHUEOH
EHEITIZER ST a HiE Mg o4 — % —oiE
ICHYM T %, 7Yy xm—3 g9 2 KOS L Nirei et
al, 2012) 1T K> TRB I 4, A ¥ U Z#H T = HUE
HHT 2 & CTH AN THIEOREICHATIEEH ST
5.)

5. WEEFLHEDELOBREZDER

AEOFE T, 55 KEOEFE 6 KLmiHE O,
B, B EHBEMEN L TWAEANEL b
2. UTFICHRE I L Iowads.

51 TH#E#E “WER” OBEFMEIZONT

BRERE R OP ORI OWTIE, & bIC TRERE
L OWEERE” O FEE LRI B2 R LTV D8,
FE” OTFTHUETE BIT/NSREE 2, “PhEiE”
DO THEE & TieEft L xRS Th D, —J7 S il
JREEEE 375 m L OVEE 40 m THEEN KE S LD 5. “9h

B> & THREFHONESERITRE TS m THY,
S W DTS EAE LA L TV D, ek, I
JE37.5 ~ 40 m FRA0 L MR EREO — Byl E L D b
<, REGIZL > THRICEN L TV HIMICE LD
BNy EEZLND. ZOESOWEOE
I LY b T ORHFIKEA TR HBEaTHD
ZEIIZOHEESFFL TN D.

52 “HER EAIHMBOBERMMEIZDONT

P T, < RS T L L HRN T Y v m—
VZBWTHEOEITA LR, —JF, BERELE S
PR CIREREE 11 m Ao AN THUE & B SRS & Db
ThHHANERES RHED, 1994) ZEIC B IHE
BNSL, ZnLRBITEHEE KT L. ZOBET
IS HEEZT CRBELBHORELZITTND
LEZLND.

53 TH#ER “HREBT, ALMBOETAIZEITD
WEHS BB DEE - BEKEREDEWNITON
<

FHSHEOFE 6L ANLHfE L “MiEE" 0%
ZNOHTWIZEBN T, REEY &Y 2 i
T5 &, RS IIRE I ST & S s
EBITNSRfEE o TV D, P EOE IR FERR B Ay
HoNDLELH LN, HonrnEabdbsd. Lk
DI Einb, MBORBHRITHE L S EHEICKE 2
BrBzTnseEZOLND.

—J7, FTRERECOWTIE, #E, SEE, Pl
BEIROFEER 73 LR oy DB H AT A D LR,
ATV D ZE RS N T HlE 2 “MAdfE” TITRE <,
R S WHEIZZ OREB T WV OITH LT ikE
FEDYRTE TIX, HoJIHE 23 2 P TR J 123k <
BB EHESND.

54 BIRBHERLEME

MR E T T KB R FICHE S b, MK T
WZBWTHER EOKRBBE LT WillE (EKE)
FEEBEREPUIRE LS 2D, ZoRBT — ¥ 248
TEICEELDDHEUTOLYIT 5.
ANTHJENTITHENL T VY vm— g v BN Bv
DWW BRI ET D ITBERIIRFIA m 2y, A
¥ RAVDORBRIET DS TIXEBEX LIRSS T
NIV HIFRRE O CIRAE — IR BB G 1T H T OK D AFTE
MARBRTHDZ EnG, o LEEBIZE W TR
LRTWEIED—DONHIL L TWNE EEZLND.
“VEEET AT, PEHEIIRETH I L b
TERIKUIEIN Z 0 LA E L OPREEH S & R 7iE
W2V, B PR OB D bRl K& e d.
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R MREE PofEEREER (m) Ok,
Table 1 Correlation of stratigraphic boundaries. (Elevation, T.P. m)
T B 35 \1& -
hER | EETmDIESE Eﬁgé ?;g;gé GS-CB-4 | GS-CB-8
Hh R E 3.07 1.61 3.88 3.74
ATIiE | ABFES -2.46 -1.87 -6.87 -7.21
TiERT | R LEERER -9.83 -4.69 — —
TiERT | LEHEEER -22.7 -7.54 -12.57 -14.48
THIEET | PHEEREER -28.23 -13.89 -21.1 -21.78
THIERET | THEEER -38.53 -29.48 -32.58 -25.59
THiEET | x TEREAIKME | -38.63 -34.68 -33.7 -34.19

ZOZENbR TEBIIRGREKEEZEZOND.
B, FHETSICONTIE~A ZuiETiE, o
AL s FTALORBERSY L0 bEWERIIET & o T
BY,FEKEREOAREENH D, FHIEFN (2012) 13,
FRUEILAGE O “VPRERE” (XA U oM oy
DORHBERE NS 2 RWE L, 202 ENERN
TR ORI Sr O BRILIRPIME NS D L HEE S
no.

THEH T, LEHMOREIH25m OEWIEEEZEEA
TINEY b L E AL TERMBEIARELSELEDS.
Fio, FEOEEME CTERKIERPIIAE ER L5,
ZOXHIZTRBERETAEE L TERERISRE <,
B ORIEN/NENCHE DD LT RIFABKETH
HAREMERH B, FTo, EHOEWIEEZBICERLL
BB KRELS EDDLZ NG, ZoORBITEHKE &
LTHHEEEELTWD Z bR D. Ik,
oS OBEKEFEEE L UILHOEWIRE LD b
AL OW X MWRRET D& FEE O EE O
BRILEPL & I RIE G T 5720, b EF—FEKE
ELTH T /AKRNREI L TW A RBEMENE V. £, k
HOE W O BRARPUEIL Z 0 RArowbE &
FERTETLTW WS L, B RS T2EL &
D, HHAENRLT UL E X WATEEENH
5.

6. RUZIRMOBEEAR— a7 LD

FRUEILAG O “WREE” IcBW\WTfThbhTnd
B OEMER—V o VHREORE, “MEERE” NEVvE
AT VREERET O H AT BB R RS R 3
RO BN Z L (EH#E), 2015b), F7-FOHERE
FEANTFE T H & (FHIE), 2016) 262D

BRI EIE RIS HERS L7270 ©, Jis < seb b2 FTRE 72
L ERLE. KREMSO PR oFEiEs Z
AUTHYS T 5.

[FIAR 72 b JE 13 T HE R BR AN 70 & o &2 — MW SR Ba A 72
S TAT o 72 2011 AR B AL MG AP M EE I O R (b —
WEMED A I = X LA OO DA — a7 R—1 v
JHIE To D TIERSATIERK & T LB R R D
77 RTH@EO LD (AE), 2016). 72, 4
5] 0D 5 A5 L5 D 3T 657 D IR A B CTHEHI S 7u7z GS-CB-4
THROLNDLZ b, xfbasnsWEo Fm (k-
AR &R (REEAEE) & O R AR L
FIRT. 70k, T OBEIXEHIE) (2015b) O HI[H
TR LT B LRV, RERLIE, ZoT s
FWITEIRDE N OB THY, ZZTHRRTND
FEE LT SHERE IS T, 2O B FALORD
By RETHLEOTHD. £, B1IERICEZO
WELIAMC Y, TERIE O FLIETEEE & i LI o L
EHRLT.

7238, GS-CB-4 & GS-CB-8 T, fx E#iEizA b
T, EEEO BALICEBEAN THENER > TS, 2
D2 FTTIE, NI OIS 21T 5 BRI K LR EE oy
MBES N2 2o TWDATREME A & 5. GS-CB-8 Hi
JUE, HENTRTOWER I OEEIL -6 m Tho7oDT, K
RKTHNIANBRNESITER -6 mIZHLNDITTTH
LN, FEEIEL-721m THLHOT, 1.2 m AAMKICH
HIVCWERIEEEN 8 5.

7. 2011 ERILHAKFEFEFERICRIKIE —RENE
Li-B#

Lowe (1975) 1%, Hujg o RIFRAK DMK DRI =
D WAERIHEREREE O bR UT L 0, RIRIBBLS: &
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BB S A2 KE Uiz, mEIEA (1994) 1%, 1987 4+
TE AU PR I A LT ERIER LD b L TR
EOBRIZ, EEEOHEREOWECIRAL — iR B LB G D Hurp
TOREEMITL L, Lowe (1975) DBLAKITHE D BN
MBS H D EEFIEL, IR BREMEIcE
L7uvAEWHLMILE., £, 73 (FIENH
FEHETE) DSRBARE & 722 DL OB AT g R T O H)
EOT LNV TR IR E TEL, 7 IF0
FERICHER OV LHT2 T ST REE L TV HHAE
HERL - OB BT R & IRRAED B — A 72 b
RREETEELZ LW L.

AEO a7, BB T, Mg o SR
DEREND T I T OREERGFTHZ N TE
27 T - FE D VXS E S AV OB OSSR,
FEIE” 853 T A R HERR S & 3 A BT 7230 4 00 2k
LT DEDIERD SN hnotz. “WEE” ofiiE
TIEZ IFTBREEICL > TESRL TS B OD, 4R
bF B FIERHBI 572 0 R LBy i3 A b
Mol DT, WL — B b O EREITENE VW D

AR B W TR — i b 2 R b 2 LT
WEBS L LTEZONDLIDIIANTHETHS. A TH
JEITEEERR S YRS OMIE & R T/AEL, BT
HISZT v yxm—3a v BN RVIZERE R R D
LBKEERTIZOTHD., aT7S0BEOERE, L
BNy RV OPREE 1.55 ~ 5.66 m DIYE D% IZT 2
FONRHEEDT 2 T ORIy BNRD 5, Z0
BRI LML L7z b o EfiE S b, L
ML, EfAY FALOREEMEORES 15 cm Bl EOJE
BREEND L OICDBEE4m IETIE, a R
Ua— MNERNLONRBIER LI L IEH LN TH
HH, O OWEIZ Lo TERME I LT
L NG, ZOERBIZINLTHIFEEREFO S O LHEE
SND. ZNED Y B ORI HOWTITIE RGN
FAEOBIBIZE S TWARWD T, HETE % Ok
{E—IRELHSIC L AR EEZDLND.

—J7, ZOHBERZICHEAE L RO K &
MR & LTI, 1987 AR T HER GRS mhHUE & 2011 4R
BAb MG KEPEM RN B DD, 1987 A TF-HE IR
Fp RIS, BT A7 T 0 RO TREM A4
U772, ZORHMANTITERIEALN TR LT, ki
DILHOBRIZINH ERICHERITE A bR o7
DT EnD, ZOBBICITIRRE — B L LI A LR
TIERAE LT bDEHESND., ZNAHDOZ L
PALEDL L, LES RANOEE 1.55 ~4.00 m |Z
B &I D WOIRAL — WEN L5313 2011 4F AL M 7 RS
MHEIC L2 b0 LHESND.

8. F&H

FTEMERXBEDI TH TITo T2 EER—V 7
GS-CB-8 DA DOFER, UTOZ LRGN E o7z,
1. FAEHACOMEN DR 60 m £ TOHEEF 1T
UTFoLBYTHD. AL VGEE37.93m LUEIC Tk
JERE, TREE 10.95 ~37.93 m {2 “VPFEE", 7EFE 10.95 m
DI AN THB A A9 5. ViR 13 Pk, T
g, hEE, EEEs oS, #E O BmigE
122933 m, 25.52m, 1820m, 10.95m T 5. ATLH
BT T Yy =y a7 v o—va v
DI E A, TOBERIEEIZ1.1I0m THDH. TV
Tm— g VIITFERN Y Rb e BERS Y RV B SRR
Sh, ZOBEREEIL5.66m THD.

2. MR OFBIIETFOAS— L aTR—Y v T
RTH DTN OMSIHI AL E 2 THERSATHEE K,
G T O BEST #7892 i T SR R 22k, T3
e XD O RV LA R N O BR AT MU AL 9 D GS-
CB4 Extbbd 252 ENTE 2720, A s GS-
CB-4 Hi1yi Tl LEE IR TE o7z,

3. MR, vPRERET, AN THUEOHEmEfE L L
R, PEGHIE, SR, BERUESIOMmMT —X %
7. Bz “PPEER & ANTHUE TIE 2 S Wi
BAOZELE LIS L TN,

4. B & BRI b IS OFE KBS 2 e
TAHILENTET.

5. 2011 AR AR M 7 KPR R RE LR — R Bk
L7 3 x N TN O T Y m—3 g o BN
v RV OTERE 1.55 ~ 4.00 m ORSJEERY & HEE STz

BE . AAEAED DI, TR TER K
DEBIE O K 2 \ZIFHEICH > TOHEE W
Wiz, TERRBEEMER Y -0k ¥ —FK - KkE -
EHRE - MERBENZEEBOH 4 16 IAREICHI-Y
SEIERFEEEZ NIV, 25O & I
~LE9.
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TR > ¥ — (2012) Fk 23 45 (2011 4F)
HAL T R R & B I L — iR B B S
CEEM AR A RS (B SH) — TEHEEKE
H—, (201248 A 30 HAK). TIEREESIMIEE
VB —, FAEMEEHE, G-8, 5-1-5-8.
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