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ABSTRACT

An artificial reef is a human—made underwater structure to improve marine environment and to provide a habitat for fish
and other ocean wildlife. An artificial reef is placed on the ocean ground. In soft ground like most of the seabed soil, the
ground has been settled due to weight of artificial reef. This study investigated the bearing capacity and settlement reduction
effect of geosynthetics which were reinforced on the ground in a large size tank. Penetration tests and large soil tank laboratory
tests were performed to investigate settlement reduction effect and bearing capacity on artificial reef with different spreading
area of geogrid. Laboratory test results indicate that the spreaded geogrid under artificial reef reduce the settlement of ground

and increase bearing capacity of ground.
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Fig. 1. Particle—size distribution curve of sand



Table 1, Physical and mechanical properties of sand

Dio [mm] 0.26

Sieve Dzo [mm] 0.33

analysis Deo [mm] 0.47

of sall Coefficient of uniformity [C.] 181

Coefficient of gradation [C] 0.89

Standard Optimum moisture content [wop, %) 131
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Table 2. Physical properties of Kaolinite

Water content [, %] 70
Unit weight [y, kN/m®] 15.3
Plastic limit [PL, %) 30.64
Liquid limit [LL, %] 59,57
Plastic index [PI, %] 28,93
Specific gravity [Gs] 2.19

50mm

Artificial | | 50mm
reef

Reinforcement

Soil 175mm
(Sand or Clay)

‘ 150mm |

Fig. 2. Section for penetration test
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( Loading area : A )
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Fig. 3. Artificial reef with different spreading area of geogrid

Table 3. Physical and mechanical properties of Geogrid

Type PET + PVC Coating
Thick [mm] 1
Mesh—size 20 mm X 20 mm
Peak tensile 58.8

strength [kKN/m]

Tensile strain
at failure [%)]

PET : Polyester, PVC : Poly vinyl chloride
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100cm (10cmX10cmX10cm) L-Ground level
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A 4

45cm

Soft ground

Fig. 5. Section of the large soil tank used for laboratory settlement test
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Fig. 6. Undrained shear strength distribution with depths

Fig. 7. The model of artificial cubed reef
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(a) Unfixed geogrid

(b) Fixed geogrid

Fig. 10. Deformed shape of geogrid during penetration
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(b) Geogrid reinforced sand

Fig. 11. Time—settlement curves of artificial reef on sand deposit

7} S BEAS O] Akt WAUZT} Pelo] ok o
HH o2 B AE ANbo|A slso] 28-S
Q9] o2 ool ate] B nerlocking)
A Qo7 Wk ofjet vk BEAS Ajole] uhaA
S7ksto] XA e HAdshe
J3HS gl et Thg ol Esl e 1ol o)
o Ao AEAC) A% ERHG7 AR 25 FE
| AAjHA] £to] QA WEY HAOIL} ohEAlatol
WAIELA] B84 EITHADdI et al., 2009). whabA] 2 A5t

oA =4E HEAR|A] HeA|Rte] Blsl & 2R 2|#]
o wanp) Jehi B Aol

AU g Ex AeollA= Z2ke] Aol disliA] 3¢t

A SF2AS Aststo] Ae Saesict. of o) AL
Ste2e AA o AREEE Aol 29 —.—74](3 4t)

H(Frictional resistance)&

ot

m

= % Pﬂi—l‘ﬂl uteh Ay AAYR F4(430g)5H5S
"J%'—Oi 270, 470, 8707} BFLte] olE;olz Qo 27} A

AE S Uep At skl
Flg 12L& 3}%o] 2k83to|| ulel BhAEl=
EXElo|A] ol Fo]x w3 o] AR vek

Wi Qlek meR|gtol| A WAish= ste] 7-$<(Fig. 11
(a), (b)), Skzo] 283} FAlol| HAYeh= eddet 5=
, sk AA = FEA ] vl 32
U2 AL & 4 ey mEA|Re] A SAHsr F5
o]20] 100z o]Folli= HalgFo] A WalA] A9t7| uf
woll 100z 5¢ke] Yohs TSI HEA A T
Ash= kY] B-HFig. 12 (a), (b)) T8 PAYsH
29k A7ke]EA ]l QPUAEE FE o] FH Hef x|yt

Hl3) £ s T 2 o 4 gk HEA 3
S Al AN} o] AstolF 24417 St st
g w23

1

oA 2+ stseAof w2t 3
ojm, 2|28 = Hide] o3
ZsleFo] Bl 7hasls 2L eleh 42 9t
gkz o & W7sly] 914l Fig. 140 SRR LTS wA|8}
ek 7 ARk B shgo] Srkelel whet st Azt
AL ek skgol Skl whet 3y
1 e ARt A = AR J
A] 29.45~65. 85%—4 sk A Ak yehue, &

olE 4

QS0 Hsh xMZoll ot Ay A2 27



Time (s)
0 200 400 600 800 1000 1200 1400

0 T T T T T T
Az
E,
£ 3 16.856N

12
14

(a) Unreinforced clay

Time (s)
0 200 400 600 800 1000 1200 1400

T T

0

, N 18.428N |
€ Ea%z
£ 6
E s &

12

14

(b) Geogrid reinforced clay

Fig. 12. Time—settlement curves of artificial reef on clay deposit
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