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Analysis of Wave Load and Mooring System
for Ocean Monitoring Facilities

- About an estimation method for horizontal force of circular pile in sand -
by
Gil Su Yoon(l), Yong Jig Kim@, Dong Joon Kim®?
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Abstract

Ocean monitoring facilities are divided into two types, fixed type and floating type. This
paper deals with wave load calculation and mooring system for a floating monitoring
facility. Wave load and drift forces are calculated for an example case of floating
monitoring buoy. To enlarge holding power of anchor, circular pile model test was
performed. A program for horizontal force of circular pile in sand was made and the
calculated result showed fairy good agreement with the result of model test. It is
expected that this method will provide good estimation for the holding power of the
prototype of circular pile anchor which is relied upon SCUBA activity for installation.
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Fig. 1 Profile of the floating buoy for ocean

monitoring.
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Fig. 2 Facet representation of the floating buoy
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Table 1. Principal particulars of the floating

buoy
Particulars Values
Diameter (upper) 26 m
Diameter (lower) 0.85 m

Draft 377 m

Displaced volume 75 wmd
Coordinate of CG( Z¢) 087 m
Coordinate of CB( Zg) | ~087m

15 m

Gyradius of pitch
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Fig. 4 Heave responses of the floating buoy
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Fig. 6 Horizontal drift forces of the floating

buoy
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Fig. 7 Components of horizontal drift force of
the floating buoy
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Fig. 8 Soil-piling interaction. (Ref. 5)
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a=-2  p= 45+—Q, Ky=0.4 (4)
Ky, = tan? (45 — ¢/2) (5)
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Fig. 9 Family of p-y curves for static and cyclic
loading
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' Pile test

i Sand .dat Manual operation
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Fig. 13 Block diagram for pile experiment
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Table 4 Output data SANDF.OUT

0.065
XR = 11.397
1
0.029 2.856 2132
0.039 11.397 0624 Q.067
0.022 0.624 0.466
1.250 0.200
0.039 0.340 0.803
¥,¥,P= 0039 0.157 0.372
HW. P = 0.039 0531 ©.624
X, ¥, P= 0.039 Q.905 0624
¥, ¥, P= 0039 1299 0624
X, ¥, P= 0.039 1614 0.624
K. ¥, P = G039 2.087 a624
X, ¥, P= 0.039 2.402 0.624
2
1.469 1.791 1.344
1.968 11.397 19571 0.067
0.022 19571 14.682
1.200 Q.167
1.968 0.17S 20.696
X Y. P= 1.968 0.157 18.602
K, ¥, P= 1.968 0531 19.571
K Y,P~= 1.968 0905 19.571
K ¥, P= 1.968 1.200 19571
X, ¥Y,P= 1.968 1.614 19571
K, ¥, P= 1.968 2.087 19571
X, ¥, P= 1.968 2.402 19571
3
2938 1.0868 0653
3937 11.397 23770 C.067
Cortinued
2= BdgAe] xS SCUBA &%l 4
zalodo} = AOE, F4 AFBHALE
44 30m Wele] Falel #d AT BRI} 4
vrlete 4eXel et Avld & Qo £
AE e Ao AFglel T BHA T2
2o B27158 T (Yoon,1995). ¢e2 #d<d7]
Aol 39 o2 AFE, 9 A4, "Hol, W
9, 5& WaA/EN 2ol FEse @g% %
Qg A% Asidel 4AHe gdAR AT

AEE-2AY
ge wop AdsA F3Y s, 42 F
g3 AAARE AL + Ag Ao Jdurh

Table 5 Program SANDF.FOR

C—PROG. NAME : SANDF, SAND P-¥ CURVE CAL. PROGRAM—
C—MADE BY G.5. YOO ON 16TH, DCT. 1997, REF, 809817, PILE DESIGN,
C—BRAMLETTE McCLELLAND, MICHAEL D. REIFRL, PLANNING AND DESIGN QF
FIXED OFFSHORE PLATFORMS
DIMENSION A(99), B(99),XD(99),YDE9)
DATA CKOIO 4
OPENG, FILE="SANDF DAT)
OPENS, FILE='SANDF.OUT)
PAI=3.1415926
READ, 10y PH), NA, NB
C— PHI; SAND INTERNAL ANGLE, N, NB; NO. OF A& B
PHR=PHINBO*PAY
READ(5,20) CK1
C— CK1{; RELATIVE DENSITY (RECOMMENDED K1 (pet)), Teble 22-4,p81S
READ(5,20) (A(1},1=0,NA)
READ(S,20) (B(1),1=0,NE)
C— CAL AG)'S FROM FIG.22-4(h), p.809 AND B()'s FROM Fig. 22-4(c), p.810
C  ANDKLEIDAR PROGRAM.
READ(,20) BD
C— BD; PILE DIAMETER
READ(S,30) NX
C— NX; CAL. X NO.
READ(S,20) (XD(), 1=1,8%)
READ(S,30) NY
C— NY, CAL. Y NO.
READ(S,20) (YD(D), 1=1,NY)
READ(S,20) GAMMA
C— GAMMA; EFFECTIVE UNIT WEIGHT OF SOIL
10 FORMAT(F 10.0,215)
20 FORMAT(SF10.0)
30 FORMAT(IS, F10.0)
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C i e

35

Kanganri beach soil p-y curves

30

20
Ib (b/in)
15

deflection (y)

110

Fig. 16 Calculated p-y curves for sand
of Kwanganri

Table 6 Manipulated cal. result
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