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Behavior of Walls of Open-cell Caissons Using Filler
under Abnormally High Waves
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Jihye Seo*, Deokhee Won* and Woo-Sun Park*
2 X :ol7|Fel wE ug HE vls Al 9k tie= S1F IRbraEe] A Y Vo] diEEA Al
92 QlEE) AAole] A 0 ABoel B A7) ] A ol e Qe WAl Sei
Tl g tito® QAL o-&5 oF A Aol AwAl npEel o3 A(@F) 9 AFAIETe] 2
sele ZoAlA HYRENE AL oled 2F A Aol AAYG Tl it Aw FAsle] Sy
S& gorgromm] A AA Al PAS SEal] flal @F A Aol W-o el oJgh AR AuA S A

HE a7 k. ofel| & el 2gEYIpAl] A EAR Alol=e] Al Bl *é?ﬂﬂfjdé HpERo = 4Tl

A dasigon, Agie Aew Pl Qe ke dues s Uik A e
GAEE FAMAE Sl AT EJTE W A T gl AR AR TiE] 2R o ZJ_O]E Hr 2 A
I Eﬁ aioiet. Aol whet 141 S Ho] kel WS BT A, sl Fell = ool AAl dde
ol 30% o1 A S AP wol AL, ol A FASH 60-70% 5 EEHCH
SHAIR

HAR0]: 9. A ol QB 7, ke, 5784

Abstract : In order to cope with the abnormally high waves during the storm surge due to climate change, various
methods have been proposed for interlocking adjacent caissons to enhance stability of harbor structures. Among the
methods, it was studied the method based on an open-cell caisson having reduction effect increasing the cohesion
with adjunction caissons by filling materials such as crushed rocks in an inter-cell formed by two facing open-cells
which consist of transverse walls. It is necessary to investigate the shear behaviors of an inter-cell to secure the
stability using calculating shear forces on inter-cell under oblique wave loadings. It was analyzed the shear force
share ratio with the length of internal and external wall and the number of internal walls. Numerical results show
that 60~70% of the shear load is transmitted to adjacent caisson through the internal walls, more than 30% is
through the external wall. It was applicable in the assumption that filling materials was uniformly distributed in
inter-cells, and further studies were worth consideration on other conditions under construction.

Keywords : Open-cell Caisson, Interlocking, Shear Force, Numerical Analysis
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Fig. 1. Failures of Toyama port.

W

(a) Cable

(b) Key block

Fig. 2. Concept of interlocking caissons.
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Fig. 4. Open-cell caisson installation method.
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Fig. 6. Installation of open-cell caisson.

Table 1. Basic mechanical properties of applied materials

Property Caisson Crushed rock, mound
Mass density (kKN/m’) 24 1.765

Elastic modulus (GPa) 28 24

Poisson ratio 0.18 0.3

Where, Elastic modulus of concrete £, = 85003/f., + 8 (MPa)
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Fig. 7. Wave load.
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Fig. 8. Modeling of caisson and filler material.
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Fig. 9. Deformed shape of caisson by period(s).
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Fig. 10. Von-Mises stress distribution on filler material.

di b B33
i “ii“““ lfu

V77 30deg |

Max. Tensile Stress

No hunch  50% 50% 25%
IW 4EA IW OEA

Fig. 11. Maximum tensile stress with parameter.

3.2 QIE{ M| 28ok= M=

FH2R1 el alsly] fleiA= QIElAde] AHEsh= A
o] APgo] sttt ofe QIEjAle]] A-g-ah= AdES
28] fleke] Fig. 1291 2ol 163 Aol WakAlE W
2dT 7Pt on, dntA o2 Alo]=e] kel Uyl A
o|HTh AFFo] 158 o) AR Aol viR|E | whiE
o 71¢] o]Fo] §ltt. ool °] e wdo R 7Hgekel
THSeo et al., 2015b). Al0]&L Fig. 77 22 shaS o

[o

ut

il



88 MAE - A3

......
",
.

.'..

N
.,
"y
..,

Fig. 12. Boundary condition.
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Fig. 13. Resistance force by crushed rock of inter-cell.
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Fig. 14. Computation of shear forces with incident angle.
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Table 2. Parameter of internal walls

IW numbers Thickness of Penetration Rate
(EA) crushed rock (m) depth (m)
1 25%
0.8 20%
3 4 0.6 15%
04 10%
02 5%
1 25%
0.8 20%
4 4 0.6 15%
04 10%
02 5%
1 25%
0.8 20%
5 4 0.6 15%
04 10%
02 5%
Table 3. Parameter of external walls
Length of cell (m) Length of EW (m) Rate
1.9 50%
1.7 45%
38 1.5 39%
1.3 34%
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(a) Al I-in
Fig. 19. Load distribution rate tied with integrated condition.
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