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Study on New Construction Method
for Deepening Caisson-Type Quay Walls
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Synopsis

In recent vears, there has been increasing demand to reduce costs for public works in Japan.
Correspondingly, great efforts have been directed toward using and upgrading existing
infrastructures efficiently. In this context, the authors have been studying methods for
enhancement and improvement of existing port facilities.

Because the caisson-type quay wall is one of the major types used in Japan, it is desirable that
this type quay wall have more front-water depth to better accommodate the larger and larger
vessels coming alongside. A method often employved for this improvement is to construct a new
pier front onto the caisson quay wall. It is impossible, however, to adopt this method for a caisson
gquay wall when there is not enough frontal space: thus, a new improvement method applicable to
such situations is being developed in the collaborative work between the Port and Airport Research
Institute and the Japan Dredging and Reclamation Engineering Association. In the new method. a
rubble mound beneath a caisson is solidified then cut to increase the front-water depth of the
caisson.

Several series of model tests and numerical analyses related to the design and construction of
the new method were conducted. The results declared the feasibility of the new method. This paper
presents the results of the studies and suggests a guide lines for the new construction method in

accordance with the results.
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r—) T -28.2 -41.6 0.68 - - -
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=) T8 -17.3 -14.1 1.23 - - -
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=i - - - -8.4 -6.4 1.31
r— Bl - - - -75 -7.9 0.95
( fi%‘i%]) - - - -16.2 -21.4 0.76
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=il - - - -13.7 -16.0 0.86
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jﬁ:gfgﬁ - - - -18.3 -54.7 0.33
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3.813 KNim®

Hk i FE i -
3.792 kNinr’

TEy 3914 kN’

4,660 kN/m*

5,855 kN/m®

k]

T-Fi1 5,186 kN/m?

FE A (3.9 N/mm™) (5.2 Nimm®)
4,137 KN/m® 5.043 kN/m"
5377 kKN/m® 7,138 kN/m®
W B B i - TEy 5,388 kNim' " ¥y 7,106 KNAm?
5,146 kN/m? 6,981 kN/m*
W AL (5.4 N‘mun®) (7.1 Nrmm™)
5,640 kN‘m’ 7.198 kN/m®
1,716 kN/m® 4,613 kN/m*
CB " 411,803 KN’ " 414) 4,993 kN/m’
1.660 kN/m® 4.702 kN/m®

L L P A B

2,032 kNim®

(1.8 Nimm’)

5,663 kKN/m’

(5.0 Nrmm1™)

LR 2 18.7 Nfmm® ) 41.0 Némm® .
- T 183 Nimm® - T 1) 39.4 N'mm*®
Tk 18.0 N'imum* , 37.9 Nmm® .
. - (18,300 kN/m™) (39.400 kNm®)
{41 18.3 Nimm?® 39.2 N'mm?
FCHT AP 37.1 Nfmm® 1% 38.1 Némm®
T 39.1 N'mm?® {38,100 kKN/m™)
{7y 38.0 N'mm® Rt D ahBELE 0.97
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—dh i (F-7.6) OuiELLIY 0.19~0.50 LIEFIC

A, Eio, )\*ﬂ—ﬁfmﬁﬁ’ﬁﬁr&tﬁﬁi;iﬂr%ii&ifﬁﬁﬁt& L
W A 5 3Rl L - L S eI EE S,

e E B OB R E TOAT rﬁ&iﬁ'm‘;ﬂ LTla k&

(R R AU B i B R R
MR o | 0 L b 0 o T
ay IBMIAD g

CB (20T, BINTHE LIRE4R-T 1 159

ZERA, AN, A1 BTSSR LEETALOTH BnfeE T, MEOfdg e AR A L EETEC
. TR AR G [ AT, KEIZ&H LSBT RS 7B R
(1) SRFEORERRES (BINESR) ECTTE'.%TZ):):%EHEL Mls /N BT L T =
(3) TERLAETSRIMEOMEREERIZET, A T {5 L2 CB & L. ’-'fu:ijfv‘f'éﬁiff)ﬁ_

A bt WA b M USRI R O SRS, 6 3
TR o T L HEO LI 2.5N/mm’ & FEl e, F
I, B EEESE LTI T

HERI LT O FIETIT -5 72,
nBMNE 53

# 50mm, ri'ié 100mm (=350 A —dE ol A
FwAAZ 1z A AL FIEA FIFD T CHE T
L7z, Zeds, CB2-05, CB-ZOB!A T, #M 7 Dbk
28 B & TORERMTEAMAIS Lo g iz,
Gl S FoOopEic LAk S LG,

A,

F-711 ENECE SR CBEMS R (IL Mz y)
HAz A B R L kb B (MR) Wi 4o W A
CB1-D 600 g 30g - 791 ml
CB1-D 700 g 5y — 760 ml
CB1-03 800 g 20¢g 729 ml
CBI1- 900 g 15g - 698 ml
CB2-D 900 g 30 60 ml 632 ml
CB2-3) 00 g J0g 30ml 662 ml
F-71.12 CB 7 —HIIT§i 3R bn a5
’Hﬁ 7H (U?) *fil‘ﬁ% 28 H ((Tgs) ¢Fag e
2.900 kN/m® 7.046 kN/m®
_ HEL) - HEL)
CBIL-T 3.216 kN/m® , 7.091 kN/® , 2.31
- 3,164 kN’ - 7.299 kN/m’
3,375 kN/m* 7.761 kKN/m®
4,565 kN/m® 2264 kN/m®
Tl I
CB1-D 4.04% kN/m* , 10.261 kN/m® , 2.00
4,686 kN/m? 9,387 kNam®
5414 kN/m® 8.635 kN/m®
6,990 kN/m* 18,845 kN/m®
Tl I
CBl-id) 5978 kN/m® . 12,843 kNim® 2.64
6,255 KN/m® 16,532 kN/m?®
3,707 kN/m® 17.508 kN/m®
9.037 kN/m* 24,605 kN/m®
_ by by
CBI1-10 8,573 kN/m® . 22.776 kNim?® 2.64
- 8,182 KN/m? 21,641 kN/m?
6.937 kN/m® 17.002 KN/m?
13 475kN/m* 23,667 kN/m®
B T - T
CB2-{ 14 903kN/m’ . 23598 kNi/m® . 1.77
- 12,235 kN/m* 21,657 kN/m*
8.326kN/n1 17.406 kN/m*
11,599 kN m? 17.839 kNiami®
) o J4) HEL)
CB2-3 12,433kN/m* . 22,347 kNim? ; 1.51
- 12,021 kN/m® - 18.219 kN/m®
12.032kN/m* 14,470 kNmi®
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BERE TR0 T, YOO T
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IBMIEL YRR T, UER R H RT3 05T
L EMA T VEErE S LT ks, WEMEA
FEiRT DAl E AL 72 ME AR DD
TiE, FES N L R0 2 BTIOMRFELERL
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REAER TR, 2

RLAZILE L, R-T7.6 DB L 0 F LT
6%mﬁ&%$,:nm”waWEk%%W&ﬁﬁﬁ
MR-, WRHRRE D B3 U Tl (kA
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M AT SEmEr R A L SEe SR E T L
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—H il E R R e R -7 14 (D W+aokEz2oh0d
WO T-MIEAES L ENRT I SEiko R
F-1.13 BUEREFESROMEARGER &F L i
U AT A A {1 {1 7] o7 Bl 7k
S 400 g 30g 2ml 846 ml
SZ 500¢g 30g 4 ml 809 ml
S 600 g 30g 8 ml 771 ml
F-714 BEHCETE GRTE A, e KAL) O —BIM iR R
e 7 1 (o) R 28 11 {omw
3177 kNam'® 3976 kN/m*
. " T-E) - T
ST 2,575 kN/m® . 3912 kN/m* ,
- 2.656 kN/m® - 3681 kN’
2,217 kN/m® 3.155 kN/m®
4,868 kKN/m® 4,636 kN/m®
3 - S LY - e I
X s 4,139 kN/m" . 4.447 kN/m® ,
R L - 4,123 kN/m® - 4 886 KN/’
3,362 kNm* 3,575 kN/m*
4,861 kN/m* 6,137 kNim®
) - Ly - L
$3E 7.017 kN‘m* N 9.141 kN/m® ,
5.985 kKN'm® 7.881 kNim?
6,076 KN/m® 8.366 kN/m®
2,618 kN/m® 3,305 kNim*
_ FHy Tk
S 2,683 kNm'® , 3,660 kN/m® .
2.6%3 kN/m’ 3,517 KNim?
2,748 kN/m® 3,586 kN/m*
) . 4,341 KN/m* 5914 KN/m*
T i _ - Fry L
_ 8Z 4.211 kNint’ R 5,563 kN/m® )
A AL 4.411 kN/m* 5.984 kN/m”
4,682 kN/m* 6446 kN/m*
3.0 kNAm* 8,153 kN/m*
. " T-E) - T
S 4,991 kN/m* . 7.911 kN/m* )
- 5,197 kN/m? - 8079 kN/m®
5,560 kN/m" 8173 kNm'
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