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IMPROVEMENT OF WEAK GROUND AROUND THE FOUNDATION OF THE
SHIN-YOKOYAMA BRIDGE
- SOLUTION FOR UNEXPECTED RISK -

Shinichi IBUKI"!, Keiichi TAKAMURA™2, Toshio TAKENAKA™?

Abstract

In the Shin-Yokoyama Bridge construction project, which is a design-construction lump-sum contract,
design-construction weak ground was found near the support stratum of the caisson foundation. The
investigation revealed that the weak ground was 7 m in diameter and 8 m deep that would undermine the
safety of the foundation. As a solution, the caisson was moved 6.0 m horizontally, and ground was cut to a
depth of 5.5 m to remove the portion including the weak soil. In addition, specific resistance tomography
was used to confirm that there was no weak zone in the surroundings.

This paper reports the measures against the unexpected risk.

Keywords: design-construction lump sum contract, risk share, weak ground, caisson type foundation,

specific resistance tomography

*1  Concrete/Seismic Structure Group, Civil Engineering Technology Department, Engineering Division
*2  General Manager, Civil Engineering Technology Department, Engineering Division
*3  Manger, Concrete/Seismic Structure Group, Civil Engineering Technology Department, Engineering

Division



FRAL AN A 2007 No.21

FRUBEROBBHMBRIRT —BEN I XTI ADRE—

1. [LE®HIC

VAR, BREE - L EREAF NG A e
NV RER) RPF 1%, i LHEOEINT %22
HEFTHRESADEIMLTEY, EROHK
e LA BEL CRIET L HFADGHE &R
20, BEBIRIVRAIZBRKREL RoTN 5D,
i AR R G - M TG R Lo
TLHETHLIFBIUELF BT, 77—V
VORRE SR AT IR AR S R R S T
T, MBEMBEOEBE VI EESNDY
AT S~OFIEIZHONTHET 5,

2. JRHYDEEEE

BRI (IR L & 2 2 RT3 2 2 28 R e e
PCZJARNT F—=XRGETHY, PLEMN
Efic3Wcs@ e XfEgeds=a—~Fy
=Y TR D — Y VEREERH L
Too FIBAILAE OV X o MlimE XK CY9IEkEH %
B — 112xR7,

Grk B R e R R

FE E
o K- it \
RN
L83 T
(AR
ALIES (R B) A2 BB (B R
L .
+ + ] pHERREESE
Q\\\ /(N
88 8 ¥ B8 & B B REEIEIFFIER|IEET 3 £
we
e
A—A'EiE
A - s
///// = TP m)
B r?
Es R i
d
1B+
tr
160
R HET
MRS
(5s)
RS A

M—2 BEHEEALER

SRS S — Y VIR T ERICAEET D 2
EAVHI LTz, BN — Y v T A O E,
B Tn fif%, 7S Sm OREAIICE v Fk—
JVAR DERETRE L HUE S EAE L, o — Y B

LinL, r—Y i Tizdesr o 7 23 DREEEDREBARDRD B LN,

BER—Y 7RI NfE=0 (2w AL O

5¥00‘Q/ A
, wE 232500
37:9 A VISP A S *{Tﬁ 23-15—833 nnnnnn }57:.0
700 Xia] 0149 NS X 8] 146/9V 9uv
/
{:A:‘;\, LSS S ’Pil\/ g N N s e A7I /r’/
| S = g i S
T~ Tf P H |/
N s N v
i b 3/ 207.5 (GHEiEAKIL) v
\ JIo REEH ¢ 2500 - FHM 2500
Y ‘\\\ £59.00m  n=3%& S L=7.50m n=3%~
. 2500 = w1l 2800
LN ' o ol
RN . 1 | s
/'/,'
# B /

B—1 &Y x5 RERCERERE)

* 1 V=7 U TARE LAREINE a2 U—h - WEILV—T

2 V=T VTR BREANTE

*3 V=T UUTARE EARENE a2 V—h - WERIN—T Y —HF—
2



FRAEHATERE 2007 No.21

3. UYRIADHIE
£—1 VRI7pEROHRR
: : YR NREET S Rk
AT T AR R G, - B 455 | AR | TR DD 3 % BEIR oy pe—
T _ 5 | BEEO LE, S OB SR
HEHFXTHD, ALAHRFIZFIR—-—1D LD W %‘Jrniﬁ;]‘itiﬂkwﬂég % o
RY AT GEBRDONT VD, VA7 | i | o | BEOMEESOREEEELE o
b R SR
FTIX, WHE - BIFOMEIC LSRG - Tik R, il f}@;’%m’%;i;?%ﬁgg 5
OETXZEFROHHML ENTND, Ll =
%E®%%ﬂ%m%%%&%@f%b,%é
RRICIE R ENTEAR—Y 77 —2 TIE AT
LIZENTERWED, AMAEBLUHEA .
ZRFKFICEIPNTNWDY THT D2 &0 T i I
TR RTE” IR x <.
EIRVERRRIZRIR” ISR S T 5 & B A BT R R
43 HU A [ L~ 0 56 4 B R B I B P CHMAEERD O ‘ D RIAE )RR
RHEASBERE
HER—3OMY LA D, W HARKE L il
. . BB ERRE
I OERGS HAFFI A S WT, FEEH L OIHE [ womanzazeE | BB BRE S ERE
17 =, T, FERRRE z Hr BESDYRYLHE
TEIToT, SHIT, FlERE L5 I JERACURIHE
W THEP 1 Gk ERNEEREREL, [ EprES ST —HE
B3 UL 0 R - X X O 0 MR A1 I
- PHEE
DWTHER - 78 - FHl N T h v, [ J
M ZEBRITE W T, RegHRITRE R 72 B—3 BRE5 I SRR RS
HOT, WHOR—Y 7 A TH R FE
OF S R 55 M [ 52 @% S HiA (22
PLEMY —Y > YYEE®Y) PLEM Yy —> v T~ 5.5mBH#)
ﬁ ® i ®
) YIS GmEkD ] N —
= T ~ s N TR <
i = % w N 5. bmiBINHEH] i ¥ w
©F S 0 5 LA R e R OF S L/ Ghp: kSRS

PLEM Sy — v FER~55m TFJH~ 55m BH)

(P1LAEM 77— v Ff#E~6m T~ 5.5m BEH

EE bbb EEEEEEEEE

23500

2015 (AL

71880 (TaHAd

;=28
4

/7-_ R
5. 5m3B iRl RV

BRI ES. OmBE) —p

V/A|

LS KK

QU880 (TMEALR)
+

Ty LR
BE

=Y N N
5. 5miBniEE] L

i ry
N~ 2

K— 3 BREFHUBERIR

3




FRELE AN A 2007 No.21

F— 4 HERESHOESE O L

ORI EHRE | ORI R EMRE OESVEER RS @RI A L E R
BRI HURALER | SR )-bEH | A | i) -bER | A | FEET)-bER | A [ERE3ES ©
= i L IR K BE B A IR K BE B A HHIEHE &Y O IR KRE LB A
THRA®E
L LYEFE SR | O | YHEEERLY | O MYEEERY O ©
TUN T AE=FV M F

T GEh) 10 » A A 10.5 » H A 9.5 7 A A 10.5 7 H VAN
a2k O X X O
el X X X O

TbHV, MLEHFIZOWTTHTA2ZLEDT
S RVEBIRRE, SEVEADY 228 T
HECTTr—REDRGERTZ, ZORE, R
BT DK G & TS H, BRI IE KR LY
AU BB - THIEIEER O£ L 7 e

[ ] KL ‘ it
. Om .

Cl
==
]
=SS =S
i

B
1

A

)AZ wa @)

13300

It
=4
AT REE (LD
S I 28

4. EREHEBNETL

BB L LT, (RBBOREE o |
fi L CHEE A AT 5] L & A B ] rﬁ [ e
L, -3, 40T L) ICHEBRFELT o
ST, HEHBREIEBR R THRKIZONT - )

HO - ST, S — Y B R KT M= 4 WERPETT77 4~ RERRN
[Z 6.0m F£E), 5. 6m BANHEAIL, 7—Y
TP L AE LRET 5OR L RN L,
RO Y R T M e A L :f%u,. R
HEICHRETE HEDEEERE NI L ThH SHET R, HEEE
B, Ero, FEEMAHRESNGZ LD, SHHYE %, (R 2.0m)
TURT U AT AL ML, BEES i e,
Az s. ¥ AnEE : St
§ (mmLom)
5. WEHFETST(— et H i
A max S

BEERHERSICBNT, HRs8ee N e
WHRBE) LT PL 7 — Y UAHEICHFEE LR § HHH H §
SRR, R A2 4 L% SRR S
g Bz EERET S L O AR, HogHHT har :

0 10 20 30 40

JED A A & LT WS N TS T T 4 — )

BHEM L7z, B NE ST T 0 — i3 RIC K—5 EEEEX



ATHICEREZRL, TOLE AU HEME
WEST D LT X0 IR 2 kD, HEkR
WAEHE T D HETH D,

L NE 7 T 7 ¢ —1X 8 Wi THE L 72,
FEMER AR — 41274, BHR—Y 7
LIZTA~EDLSATHD, D H5H, A~D
DAFNTT — Y CEBEOBATIAIE T D,
Fle, =V U EEORAMERE X — Y v
DOLFE LMEN S D70, ELEZRIT 5 E
L7,

HRPL N EZ 77 0 —1%, HIE I N7z Ao
O HEHUE (0 a) 2 5, Hilk O B o L HHTE
(o) ZEBAEMATIC L VR, Z D537 & g
HMAOTH560THY, HASnTeBg 7 —
T k0 A, BRI OHIEELT S,
oS, WIEICE LTI PL r—Y Ui %
WY T & 5 ICMEZREL, W EIC—E
fIkE CEMm A ZHEE L T < OHS TOM|
ExZIT- T2,

W B e b NICILNEmIT, 287 —7
NI T —EHRCTEME T28EBREE
EOFbDOTHY, REMENTHRVE
DA Y 7 [ FR THEG AL BE L7284 DT 72 b
DThDH, BMEENEZRK—5IZRT, HE
B O R E L, ZEEMmT — 7 v (B

=F(m) ] &06

180 \\\(

2

02
T
A\ N
iy

170

LUl =

L1

160

8
88

ERZENPESNE

s 8

150

$ssss¢88

gg88z

2 .28
588

TAO T TN |
(0] 10

EEEEEDCOO OO D

HNRRRRRENN
20 30 40
EEBEFRE(m) WiQm

XK—6 HIEHINESS 7 o —BITER

FRELE AN A 2007 No.21

2m) ZIHIRICERTH 2 & TiTo e, £, 1L
WO E X, 20 s — 7 v (B R
Im) A=V THARNICELTZ L TITo T,
HoOMUORbEEE r—v 7 (BILE 5%
MLk, HE®RV P50 FBE) TRILEZAIT > 72,

K—6 WA “—COWKRNES T 7
o —RATRE SR AR T, RIS & SOk L 7oKk
EHE(100~125Q m) BB O B, Z D4
WEBETEAR — U v 7 A THERR S 72 k55 Hig
DR L I1FFE B L TVD 2 ERHERT
X E B NS T 7 —RR D,
R— U v 7 A THERE S 72 iR 55 LS D #k
FEIIAERET, BRI A BNEHECTE 5 &
¢ 7=,

6. F&dH

PR ILRE TER T D, F— Y o ERRE
FhH OGO HBL & W O RBES D Y 2 7
NORHEIZHOWTHE LT,

(1) FHlRBRE DD 7 W MR MR 3T 2
EaZE L, W E - i T ko
Mitds LGB A (IRt hE S T
74 —=) lZOWT, fRE - R E S,

(2) KGR & LT, — Y v TR Hh
MAOE L, MIEICHMETE D HEEER
L7c, &7, Wikt b7 7 7 4 —I12 L0,
JEDIZHRBGER N 72 N2 L A HERR L, EH3 Y
A7 Z[EEE L7,

(3)  [R55 R O HBLIE, T8I X AW AR
ke (BESNDY X)) ThDH] EHE
S, EREFHURRIRIZ LD AU 5 & H O
e TEOMEMIZRNET ORGSR o7,
Iz Ens, BESNDY X 7T

Rt IG & E AR E & o o T BT Et. &

LTHEY AT ~OXRPEE LD, KT
X, A% OBE - T ERESFRICB T
HRUSFEDET VIR D EEZEZ LR D,



