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Evaluation of Safety Factors for the Soft Ground Breakwater Design
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Abstract [} A new type of breakwater, which can be applicable to soft ground without special treatment
because of its light self weight and structural characteristic of bottom wall, has recently been developed. The
objective of this study is to propose an evaluation method of safety factor for the new type of breakwater
considering 3 categories of sliding, overturning, and bearing capacity. Previous method for gravity type of
breakwater was modified and the proposed method was verified by comparing the safety factors with maximum
lateral displacements, which were obtained from finite element analysis for various types of breakwaters and
ground conditions. The results showed the newly proposed evaluation method of safety factors could reasonably
be utilized.

Keywords : soft ground, breakwater, safety factor, finite element analysis

LM £
FHZ SfjeliA DAY AZE B ey 9A
Zzio] tiFE Aol HAskR 3ler, o)z sl &
SRR HP o) B Al &S TYET e Aol
@alolct, ol2fdt BAIE s dslaat she 3 kte s &
B3 F2E ARESE] AANE A glo] ARt 9
°ﬂ AEE F e WIAZE e vk Ao dEe A

SolE A A Bl 9 3ES ATY RS T
5& o83l Axshs 725 A1F7 ARIE e (™
FIRIE 5, 1989), JWolxe 918 23T E WA 9
AZeo 2% &g P PAEE olF At A
HhofjA] Whul| 9] Ag-8 Fol7] 95 RHEL HX|3)aL

AA) 35L& A HAE dAsle ARAshe 22 A
oksl 1 A 713 v} Jrh@LE 5, 2001; DL
& 5, 2002). ¥ AelMe Fuiel A AtE QAN
WA o] AAE sk 718 WA AAA AMSH
e &, A 2 A Uitk kA E HE 7[HE A
obe ekl WAl e] xAR) BAJo ReE H4s}
A 53 Adstn st Fde] gaAe] s f3da
a4 Axpe} Wlarste] O 2848 Hrretdch

OE

A OFX| Hb QI

2.1 Q125X Ut iRl 2| MH Y
B AT e ¢ A WakAle] AhdEe

AEANGATL AL - FAFHATE

-(Corresponding author: O-Soon Kwon, Coastal and Harbor Engineering Research Lab.,

KORDI, Ansan P.O. Box 29, Seoul 425-600, Korea. oskwon@kordi.re kr)

197



198 aL

s, .
e
“"A a:‘,‘.‘ .
S v > _* e o e, "_
I 2 Ly .
AR -1 S T
: )
P
. ,

Fig. 1. Conceptual diagram of softground breakwater.
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Fig. 2. Force diagram of conventional caisson type breakwater.
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Fig. 3. Force diagram of proposed softground breakwater.
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Fig. 5. Rankine’s earth pressure and displacement relationship.

Table 1. Displacement criteria of earth structure

Soil type o,/H 6,/H
Loose sand 0.001~0.002 0.01
Dense sand 0.005~0.001 0.005

Soft clay 0.02 0.04

Stff clay 0.01 0.02

H: Height of earth structure
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Fig. 6. Lateral resistance of laterally loaded softground breakwater (experimental and numerical model test) (Kwon, 2001).
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Fig. 7. Finite element mesh for analysis.
Table 2. Input variables of ground condition
Types unit weight (Ym®)  void ratio A K 0] M v K, s, (t/m)
Case | 1.5 1.0 0.52 0.058 254 1.0 0.3 0.5 0.5
Case 1 1.5 1.0 0.37 0.040 254 1.0 0.3 0.5 0.7
Case III 1.5 1.0 0.13 0.002 254 1.0 03 05 1.0
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Table 3. Types of breakwater and ground
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ground buoyant box D, (B) D)
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