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Hydraulic Characteristics of Slit Caisson with

Dissipation Block

Gun—-Woo Kim

Department of Ocean engineering, Graduate School

Pukyong National University

ABSTRACT

Breakwater ‘is a coastal structure for protection of the coast. And
this structure 1s one. of ancient’ structures. So it many was
performed to related study.

Breakwater is /designed the caisson with dissipation block and the
slit caisson in the Republic of Korea. The caisson with dissipation
block has “advantage that. is good wave dissipation' effect but
caisson with dissipation block needs many. -establishment expenses
because this structure =meeds foundation improvement. So this
structure has problems thatare not-design at deep sea. Slit caisson
usually builds at deep sea but this structure is weak in strong
wave, the wave period is longer, structure get out of control wave
reflection. Dissipation block caisson is designed to make up for the
weak points of caisson with dissipation block and slit caisson.
Dissipation block caisson is used easily at deep sea because this
structure has the dissipation block in caisson. And this structure
has stability. And this structure control effectively wave reflection
because it have wave dissipation effect to dissipation block.

Dissipation block caisson can recycle already used dissipation block.



Therefore, we conducted hydraulic experiment to investigate
hydraulic characteristics of structure. In this experiment, important
hydraulic characteristics are wave coefficient K, and internal water
depth 7;.

First, experiment is conducted to structure parameter(structure
width and slope, block size and type and slit condition). And then

we conduct to consummation structure.
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Fig. 1.1 Caisson with dissipation block(left) and slit caisson(right).

Fig. 1.2 Dissipation block caisson.
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Fig. 1.3 Flow chart of study.
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Table 2.1 Specification of the instruments.

Instrument Specification
Model name CH-401A (KENEK)
Wave probe Measuring range (mm) 500
Measuring error 0.5% full scale
Dimension (m) 1.0%x1.0x35
2D—wa.ve Makable waves Regular wave, Irregular wave
generating
system Generating range His = 25 cm
(Irregular wave) Tys = 0.7~3.5 sec
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Fig. 2.3 Photo of wave generator and wave probes.
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Table 3.1 Experimental wave

H,,(cm) T/, (sec) Breaking Irregularity
4.45 0.9 X Regular
5.89 0.9 X Regular
7.42 0.9 X Regular
9.01 0.9 X Regular
4.64 1.1 X Regular
6.00 1.1 X Regular
7.70 1.1 X Regular
9.34 1.1 X Regular
5.01 1.3 X Regular
6.39 1.3 X Regular
3.10 1.3 X Regular
9.54 1.3 X Regular
5.18 15 X Regular
6.60 15 X Regular
3.28 15 X Regular
10.16 15 X Regular
5.40 b7 X Regular
6.85 1.7 X Regular
3.92 1.7 X Regular
10.83 1.7 X Regular
3.40 0.9 X Irregular
4.54 0.9 X Irregular
6.25 0.9 X Irregular
6.81 0.9 X Irregular
3.83 11 X Irregular
5.40 1.1 X Irregular
6.62 1.1 X Irregular
3.00 1.1 X Irregular
4.16 1.3 X Irregular
5.44 1.3 X Irregular
6.96 1.3 X Irregular
3.05 1.3 X Irregular
4.26 15 X Irregular
5.71 15 X Irregular
7.44 15 X Irregular
9.03 15 X Irregular
458 1.7 X Irregular
6.17 1.7 X Irregular
7.85 1.7 X Irregular
9.98 1.7 X Irregular
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Table 3.2 Structure condition
Structure width Block Slope type Irregularity

TTP 72 ¢g Vertical Irregular

0.2 m TTP 265 g Vertical Irregular
TTP 380 g Vertical Irregular

Riprap 65 g Vertical Regular

0.3 m Sealock 75 g Vertical Regular
TTP 72 ¢ Vertical Regular

04 m TTP 72 ¢ Vertical Irregular

' TTP 380 g Vertical Irregular

- TTP 72 g Slope Irregular

- TTP 380 g Slope Irregular
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Fig. 4.1 Protection spring of water-level gauge.

Fig. 4.2 Photo of internal water level gauge.
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Fig. 4.3 Photo of internal water level gauge(front

side).
Table 4.1 Experimental wave
H,,(cm) | T,/;(sec) Breaking Irregularity
5.73 0.9 X Irregular
8.24 0.9 X Irregular
6.62 1.1 X Irregular
9.16 1.1 X Irregular
6.96 3 X Irregular
9.63 1.3 X Irregular
7.44 15 X Irregular
11.57 15 X Irregular
7.85 1.7 X Irregular
11.92 1.7 X Irregular
9.35 19 X Irregular
13.31 19 X Irregular
9.78 2.1 X Irregular
13.63 2.1 X Irregular
9.99 2.3 X Irregular
13.88 2.3 X Irregular
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Table 4.2 Structure condition

Structure width Block Slit Irregularity

Slit 4 Regular

P o0 e Slit 4 Irreggular

om TPPE L S| el

TTP 330 g gﬁt j Ifigglﬂ;rr

Slit 4 Regular

TR 1€ Slit 4 Irreggular

Slit 4 Regular

Ji" Slit 4 rregular

0.2 m (Slope) TTP 72 g gﬁz j Iieeggltl;rr
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Fig. 45 Time series of internal water level (a).
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Fig. 4.5 Time series of internal water level (c).
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Fig. 45 Time series of internal water level (d).
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Fig. 46 Wave spectrum of internal wave level (a).
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Fig. 46 Wave spectrum of internal wave level (c).
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Fig. 4.8 Effect of B/L on K, for difference
dso/h; B/h=0.44.
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Fig. 4.9 Effect of B/L on K, for difference
dsy/h; B/h=0.67.
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Fig. 4.10 Effect of B/L on K, for
difference ds,/h; B/h=0.89.
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Experiment snapshot

-

Transmission velocity experiment set—up.
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B=0.2m, TTP 265 g (nonslit)

B=0.3m, TTP 72 g (nonslit)
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B=0.3m, Riprap 65 g (nonslit) B=0.3m, sealock 75 g (nonslit)
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B=0.4m, TTP 380 g (nonslit)

Slope 1. 15, TTP 72 g Slope 1: 15 - TTP 380 g

(nonslit) (nonslit)
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Dissipation block caisson, B=0.2 m,
TTP 72 ¢

Dissipation. block caisson,- B=0.2" m,
TTP 380 g

Dissipation block caisson, B=0.3 m,
TTP 72 ¢
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Dissipation block caisson, B=0.3 m,
TTP 380 g

TTP 72.g

Dissipation block caisson, B=0.4 m,
TTP 380 g
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Dissipation block caisson, B=0.5 m,
TTP 72 g

Dissipation—block 'caisson, - B=0.5 m,
TTP 380 g
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