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Compatible Anchors of Silt Protector in Shallow Sea
with Mud Seafloor Material

GI-CHUL KWEON*, NAM-SEEG HONG**, MU-HYO SONG* AND CHANG-GYU CHOI*
*School of Civil and Urban Engineering, Dongeui University, Busan, Korea
** School of Civil and Ocean Engineering, Donga University, Busan, Korea
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ABSTRACT: The Navy has tested the holding capacity of many kinds of anchors in order to propose the design chart for the holding
capacity of drag-embedment anchors. The design chart is only applicable up to the cable bottom angle 6° when load is raised to the
ultimate weight. However, the anchor experiences a significant uplift force when the angle is above 6° in shallow seas. In this paper,
the procedure for the estimation of the holding capacity of anchors in mud is proposed. Drag-embedment anchors do not function well
when there is a significant uplift component of load in soft seafloor materials, such as mud. Under these loading and seafloor
conditions, gravity anchors seems to be more efficient. However, they are too heavy for their holding capacity. Therefore, suction pile
(hollow concrete block) is more beneficial to the foundation of silt protector in shallow sea with mud seafloor materials.
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Fig. 1 Anchor types (Herbich, 1996)
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Table 1 Performance of anchor types under various seafloor —_—
and loading conditions (Herbich, 1996)
Performance for:
Drag Forced
Gravity | -Embed | -Embedment
ment Plate | Pile (@) Type 1
Seafloor Material Type
soft clay, mud ++ + ++ ++
soft clay layer(0-20ft) ++ + o ++ Y hv4
over hard layer —> -
stiff clay Y ++ ++ ++ ++ —'——-:
sand ++ ++ ++ ++
hard glacial till + + + +
boulders + o o )
soft rock or coral ++ 0 ++ ++
hard, monolithic rock ++ 0 + +
Seafloor Topography
moderate slope, <l0deg = ++ ++ ++ ++ (b) Type 1
steep slope, >10deg 0 o ++ ++
Loading Direction —~ ~
omni-directional ++ o] ++ ++ .
uni-directional ++ ++ ++ ++ _L
large uplift component ~ ++ 0 ++ ++ —
Lateral Load Range
to 10,000lb ++ ++ + ++
10,000 - 100,0001b ++ ++ ++ ++
100,000 - 1,000,0001b ++ ++
over 1,000,0001b o) 0 0 ++ (© Type I

Note, ++ = functions well,
+ = normally is not the preferred choice
o = does not function well

Fig. 2 Silt protector types for structural analysis
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Table 2 Variations of sea level and wave conditions for analysis of silt protector

. . low sea level mean sea level high sea level
case tide velocity
(cm/s) wave conditions sea level wave conditions sea level wave conditions sea level

(cm) (cm) (cm)
H=1.17m =1.33m =1.36m

A 65 T=3.73sec 320 T=3.88sec 511 T=3.90sec 702
1=17.661m 1=21.288m L=22.759m
H=1.33m o H=142m H=1.44m

B 23 T=3.89sec 230 T=3.97sec 421 T=4sec 612
L=16.576m L=20.942m 1=23.204m
H=0.83m H=1.11m H=1.20m

C 28 T=3.07sec 130 T=3.56sec 321 T=3.67sec 512
1=9.938m 1=16.578m 1=19.510
H=0.69m H=0.69m H=0.69m

D 45 T=2.75sec 110 T=2.75sec 301 T=2.75sec 492
[=8.143m L=11.050m L=11.677m

Type 1 Fig. 2()o)q HXo] Qehixute) Aoji(stole] AAEEES A8 4 Itk (Taylor, 1987). weia), & Ao
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Fig. 3 Schematic diagram of drag-embedment anchor for
determining holding capacity
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Table 3 Analysis results of drag-embedment anchors

maximum force on . -
the anchor results required conditions
from structural of drag-embedment
analysis anchors
zone | type | cable
uplift horizontal | area weight
o ore (kg) | () | ()
(Kg)
A 1261 2465 314 1453
B 792 2467 3.14 913
c | ! 1181 | 2459 | 313 | 1361
D 2453 4920 6.26 2827
A 1597 3699 471 1840
B 1426 3709 472 1643
c | T |1mm[ 753 1851 236 845
D 737 1848 235 850
A 2084 6364 8.10 2401
B 1792 2467 314 2065
C o 1539 3188 4.06 1774
D 1539 2915 371 1774
A 1942 4061 517 2238
B 1254 4055 5.16 1445
C ! 993 2035 259 1145
D 4043 8109 10.31 4658
A 1009 4065 517 1163
B 1008 3052 3.88 1162
c | I |18 s 2035 259 674
D 498 1277 1.63 574
A 2084 4068 518 2401
B 1792 2037 259 2065
C m 1538 2033 259 1772
D 1439 2491 317 1658
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Table 4 Analysis results of concrete gravity anchors

maximum force on the . .
. required conditions of
foundation results concrete biock
from structural .
. foundations
E analysis
) horizontal |  horizontal uplift
uplift force ¢
(Kg) Orc€ | width | depth | weight
ke) | m | m) | (e
Type I, 14mm 2453 4920 051 | 389 | 2453
Type I, 14mm | 1597 3709 042 | 513 | 1597
Type I, 14mm | 2084 6364 042 | 407 | 2084
Type I, 18mm 4043 8109 - | 061 | 607 | 443
Type I, 18mm | 1009 4065 030 | 215 | 1009
Type I, 18mm | 2084 4068 049 | 322 | 2084
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Fig. 4 Hollow suction concrete block anchor
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