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Synopsis :

A series of field tests including construction tests, vibration tests and water proof tests
were conducted to investigate the characteristics of circular cell structures(cellular
cofferdams). The tested circular cell structure with 10.18m diameter and 14.5 m deep
embedment was consisted of eighty 22.5m long KSP-FAs (Kawasaki Steel Sheet Piling
Flat A Type), newly developed straight web sheet pilings with web thicness of 12.7 mm
as suitable for deep-water quaywalls, port construction and others. The test results
revealed the static and dynamic dehavior of the circular cell structure under and after
construction, and the seismic structural safty and high water-tightness were examined

and proved.
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A series of field tests including construction tests, vibration tests and water proof tests were conducted to

investigate the characteristics of circular cell structures (cellular cofferdams).

The tested circular cell structure with 10.18 m diameter and 14.5 m deep embedment was consisted of

eighty 22.5 m long KSP-FAs (Kawasaki Steel Sheet Piling Flat A Type), newly developed straight web sheet

pilings with web thickness of 12.7 mm as suitable for deep-water gquaywalls, port construction and others.

The test results revealed the static and dynamic behavior of the circular cell structure under and after con-

struction, and the seismic structural safty and high water-tightness were examined and proved.
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Fig. T Plan and profile of circular cell structure

Table 1 Chemical composition and mechanical properties of tested sheet pilings

Chemical composition {ladle analysis) Mechanical properties |fverese - o
C Si Mn P s Cu (.(;‘f;,ﬁa]" ‘;k:,:,;.?{:': ) (t/m)
0.31 0.06 0.77 0.017 | 0.016 | 0.29 % | 55 25 580
18 <0040 | <0.040 | >025 | =30 | 250 =18 |
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Fig.3 Measured driving resistance of tested sheet pilings
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Stress distribution induced immediately after driving of sheet pilings

Hoop-stress oy, (kg/cm?}

—200 Q 200

—200 0 200
T T

+8 1 T
I

Elevation (m)

- 14
*14,5F

T 50 0

. [nterlock force
LJ_I_:_I__L_L_‘.,_L_SJD per unit length (t/m)

—200 0 200
T T N L

Filling height
— GL.4+2m

Fig.6 Changes of interlock force distribution with filling sand

FRLEZLOTIR A,

TR B B 5 G L. —4m fHiE
F—onfal L, GL +2m{tiaic R EES
ELTwE, TORREERANE G HAOWE
B R ER (A Ficr T aio
EEZLNBY, —oNREFEOL LRS- %
ELTw2LBbid, £/, REBEOEACR
Vi, AR 6m T FIEHC TR L

Twda, FRLILEOBRE N L TIEEREOMEN
I EA XL Tnd, DRIz BWTE
BEAEML 22?2, MRS Kol b
EOIIHE ) N T2 25N Hi~fBE L - 2
LickBEEZ LG,
DECHENOLIE: RIS RET L T — T
71& DEE 0.5, Fig. 11132 B %4 No. 2
EETLIRREBELENELEZRLIZLOTH S,

— 115 —



000

oW

#OW

(hut of-plane bending stress g, (kg/em®]

L -200 0 200 40 200 0 200 400 — 200
8 TP T > o -
e

0 200
T

= fzw\\\ AT - I
e i "
c 2 3 I\,ﬂ “"w
£ j I Filling height
E —4 v‘lﬂ J' 7‘-\ = = 2m
T 'i p\;’ X -——4m
S i ) - —6m
i e ~sm
—8 \ . ‘(‘-
%
—10- i oy
| Pl No.l Nu. 2 AP Mo
— 12y | iy
s
714} I

Fig.7 Changes of out-of-plane bending st

ress distribution with filling sand

Vertical stress o,, (kg/em?)

z

+8+ TZ?Dr 9 ‘290" 71290r 0 r2@r

+6¢

+4

)
=

Elevation (m
|
k.
T

No. 2

-1z

—14

—200 0 200
T

Fig.8 Change of vertical aixal stress distribution with filling sand

Bending stress {(vertical direction) &, (kg/cm?)

—‘200I 0 .200. _720.0‘ ] .2[‘)0‘

.
|
o=

Elevation (m)
1
e

-6

-z

~:2[|]0 0 rZQO

Filling height
—2m
———dm
- =-fm
- Bim

Fig.9 Change of bending stress distribution in vertical direction with filling sand

— 116 -



-MM,‘MMW Hve e 4oL R %m#rM Gt

Displacement 4, ! inm !

0 10 20304050 60 019 20 a0 40 ‘3(] 60
A B B T

L gl L4010 20,30 40 50 60
+6F + 6 NN
! S
-4 +4 Y
NN
2 +2} ! I
E v
= - /’r
= 0 0 // _’A”-'/i 7z
g —2 —ol § {-/’: =
S i
T —4 AT
Bo_g SN
Vo
-&} 8] )
1 S0 N
—12f — 12/
14 14E"
{m) {m)

Fig. 10 Change of deformation at instrumented sheet pilings with filling sand assuming the fixed point

at the lower end of the pile

Soil pressure {t/m?}
0 2 4 6 8

+8
1
1
1
\
1
|
+5H
P 1
i‘ L Filling height
H \\\ : - 2m
P W ——T,
E \
& t4 - ] ~—-Bm
= A | =~~~ 8m
kY
\

‘.
v |
I . :
+ 2 [— de
1 !
b
]

\#\\
| Ok
Gy \ A

Eeoza
Change of soil pressure at the surface of

the instrumeted sheet piling wall with
filling sand

Fig. 11

G.L. ECo Mo Rl &
FYZINMY#E¢WDQA&HQ%KW%}
K=0.52& 240, 5lw, Satic v hiis K--0.6Y

ENETAE G, FAFROEE S EANT 0
AL, a7 7471 % Kevb & 42t/m (K=0.52)
BLr36t/m (K=06) X7 4,

Fig. 6 5 00IC B L T 7-- 7t i
K 40t/m (No. 2 %45) TH Y. 0% BEEORAT
SPEH - &t 5, Lnl, K7 7HhOR
frEirgnteo ki GLH2.00m {5 TH Y,
BHROHERE L #4055 2, Fig. 1025072
RS G L RicEEE S Lokt

SR BRI o

GEFRL S TEY RMEENZ L5
MIT AT L ME S o b Lot s ir 9 158
Lhdefz s,

, RN

5. HREMHE

5.1 IRBHYRERDIEM

AR OIS ICFET 70, BF
AT ) 3O E L o IREFER T ML,
R RENEE M & A L A2,

(1) I=dhklRA

HIER TR, & LA LRI R INERC FLE 8
FLz 4 RO HAOBEFE S AL, £ L2 IR
AL T, BEIRD CES LRt A b
s L O A AL TRz 2
TEiz kN, baROEIEE S BB,

(2) EEVEEB

AR RO R AL 4 A H BB & 4T
AL, Foy bcRRELREL, HUnEL
L2 2 &z kb ik BEs i & 8L 72,
(3) IRAhHEEC
o 13 kE, HEEFOLETiRBOMLL &
XiF, HBTIEOHEIEE s - T, Wi E LY

4 AR B R OE M E A E ML 7
vk, wTHOEREY— 2 BT L HBETH
P RS LR O KRS E A A X L

I E T TF—FLa—¥%
4 Fig. 12~M 21,

SRR An, IR

- 117 -



—

,——-"_f"‘\,_, )

H I:\ |
A shape s\lee
i

3

w: Accelerometer

a: Earth pressure cell

g -Vibration generator

n_l
| Y. Vibration
-7\ generator
' |

HU w30 8% HE 8

®: Accelerometer
a: Earth pressure cell

e e
No. 3¢ 7™ [ e e
No, 24 aNo. 5
No. 14 =No. 6 |
] L] 1 e
U L
Fig. 12 General view of vibration test A

5-2 FEEREBBR L fOEE
JEER AR Bo#sdT + Table 2 (2057,

(1) IEsh5BEA

HEERb NI iBaR L 7o 77 o 7B L UERER

=: Microtremor sensar [i

Vibration
generator

S

Fig.14 General view of vibratien test C

RN 23y 2T 7 RAL T L5
AL AR D S RS A KD T AL, BLE— A
M M=2kg.m OEARMEHH 1A MRS 67

Hz, §12 KD £t 15~16Hz 2R &0 4.
R 2R EHEB B L O C O R, L L #

Table 2 Measured results by vibration test

Y;:]

Natural f?eﬁuency Damping factor ) Response acc.t;l-;l."_ation or displacement
Vibration test Sz (%) © {Gal} or (mm) o
No. 3 No. 6 No. 3“ No. 6 No. 1 No. 3 No. 4 No. 6
M=2 6.5 6.5 . -- 115 26.2 9.2 16.9
M=4 5.5 55 560 64.3 40.9 58.3
A F=1 55 5.5 6.4 6.4 25.2 46.5 28.5 1'14.5 -
B F=2 55 5.5 7.3 6.4 46.0 104.0 530 | 1440
B F=3 55 55 54 6.0 530 101.0 62.0 156.3
M=4 6.0 6.0 o 1.0mm 3.1mm 1.lmm Admm
5 F=1 5.5 5.5 6.6 5.4 0.9mm 5 Ormm I.8mm 3.2mm
{acceleration) 5.4 5.4 — _ — )
¢ (displacement)| 5.3 5.2 — - B

M: Eccentric moment {(kg-m!
F: Exciting force (t)
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