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de) #HF FREE FAA IETHL EdRY 2. PEEQ R
Nete] 5tg REX Ao tis) AA AASFHAA
N\&stnAt ek AYEA, 53] 4o w2} sfet - Approach Jetty 7 0]-1886m, Z-12m,
A1t GPsiA FEE F Y 9 LAYE 7F =0]-12m
TE Hotde AWgoes T2 ¢ ST jetty - Main Unloading Pler: 2 ©]-280m, %-24m,
T2z gRg 5 gon, HgenNe ujgFol =0]-15m
200000 DWTF] thgdels] e sz 2 - Mooring Dolphin : #A£-26m, 7}5-97}
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Y F2EY AR T2 jettyR o] FolR
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g xjak o 7| A+ jetty steel structureol =&t
o w9 AAzH & dgstnx o
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- Breasting Dolphin : X18-28m, 7}587)
- 54 : 0.0m~25.4m
3. AR

o] F2E2 AAZolst 28km oo W +
Z2E22 AAZzAC §AXAETG APE4H, §
3] wave 230} o] FZE A T8 842
ZgeA Bk g9ubdez A& 2 Ao wa
wave length 2 F717} 29, 72} $F4 &
wave o]Eo] A¢A v YukHez @gol| o]&
HE wave °]&2 2% Stream Function Theory,
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Cnoidal Wave Theory, Stocks 5" Theory 5
ol glon] B M= Cnoidal Wave ¢ E9]
AL EHAt. F2E Holo] 18] wave length7} b
WA &) W&ol 28kmT 7t ol e A4S wave
crest ¥ trough?t EA8HA =Hol ZF wavest T
ZEd vXE o] vlg 23 Fyz ye
WA o geta o] FRES A9 @ FXE
2 AAsdE Fest d2eg 9A8% Zojv}
t} sty EYE Fog2 Uy FzxEZ
ojof AAA AdA & + Aok 7Y FF
Alololl= A rt tt2ee HEH HHe
ol 2 #%e 7 F AT FERE Alold A
HAE F58 + UE expension joints X
oM F2HQ AP L BusA drh

£ 7x2E f4e s AHEHW HFE =
29 steel structure 3143-42) SACS, StruCAD
*3D, soil steel pile®] HE#AL o2 [PILES]
A2 530},

L2 oo o

iy

2
N
£

4. HAFg T2 A0

* SACS (Structural Analysis Computer System)
SACS= m= EDIAMA] et Zg2amo

2 FE AGTXEY EAEoR Po] A}E F
oA glem, TP FAL of e
22t9) Module2 F459] Atk

- PRECEDE : Interactive Full Screen Color
Graphics Modeler

SACSDGN : Interactive data generation for
all programs

- SEASTATE : Environmental Loads Generator
SACS IV : Static and FE Analysis, Code
Check & Redesign

SUPERELEMENT : Automated Substructure
Creation and Application

POSTVUE : Interactive Graphics Postpro-
cesser
REVIEW :
Post Plotting
JOINT CAN : Tubular Joint Code Check and
Redesign

FATIGUE/IFATIGUE : Fatigue Life Evaluation
and Redesign

CONE : Conical Transition Code Check and
Redesign

Interactive Code Checking and

BATRZBE A28 38990 90 37
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- PSI : Pile Structure Interaction 1200 on 6-12 ton axles @ 1.7m spacing
- PILE : Isolated Pile Analysis Four outrigger point loads, 3otons meximum, on
- COMBINE : Common Solution File Utility 05x%05 base plates at 5.3m spacing
-~ PROBABILITY : Statistical Analysis - Deformation Loads : The design temperature
- DYNPAC : Dynamic Characteristics variation shall be 20C
- WAVE RESPONSE : Dynamic Wave Response ~ Seismic Loads : Seismic Zone factor Z=0.075
- DYNAMIC RESPONSE : Dynamic Response and Base Shear=0.06g
Earthquake Analysis - Wind : Maximum base wind velocity (44my'sec)
- LAUNCH : Jacket Launch Analysis - Current : 2.0m/sec
- FLOTATION : Jacket Floatation and Upend- - Wave : Croidal wave theory (Hs=87m, T=15sec)
ing Analysis ~ Soil : Clay with sandstone
- SACS TOW : Transportation Inertia Load ~ Scour : Global 2m, Local 3m from seabed
Generator
- GAP : Non-linear Analysis with One-way Ele- B e 8 ded 2L dsxFel A
ments soj At
- MTO : Material Take-off and Cost Estimation {a) 1.3P+1.3L+1.0D+1.3E (at Hs=2.5)
- LDF : Large Deflection Analysis (b) 1.3P+13L+1.0D+07E (at Hs=8.7)
- RIGID : Rigid Body (¢) 1.0P+1.0L+10D+1.3E (at Hs=87)
- SACS3D : 3-D Structural Plotting & F.E (d) 1.3P+1.3L+1.0D+0.7E (at Hs=7.5)
Modeler P - Dead Loads
- PRECAD : Full Screen Drafting and Detailing L - Live Loads
D - Deformation Loads
5. MAONR E - Environmental Loads
5.1 7=2% 9% 5.2.1 Slamming Force

2 gMoN F2E AFo PXE slamming
forcet= ot Aol wel ArEe] A9, HA max.
wave heightdl X 1 37lE A & £ Q€ &
22 neEo Ao} Bt

F,= —% PC,C2 A
& = mass density of fluid (10.1kN/m’)
5.0 AAzA Cs = 3.0 slamming coefficient
A = area impacted by upper 1026 of wave crest
- Conveyor Loads : Dead Load-400kg/m, Live Cy = velocity of water surface normal to the
Load-320kg/m surface of the member (m/sec)
- Other Live Loads : Uniformly Distribution Load
(UD.L)-05t/cr - crest elevation of wave H =1530m ; T=15sec ;
Knife Edge Load (KEL)- 4.0t/m d=1860m : -+30.80m(12.8 above ms.l)
- Travelling Crane Load : 72ton Liebherr LTM - surface horizontal velocity @ 21.63m/sec
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+128 V= 2163

: 065 +1215 (bottom
of pilecap)
\ 0.8 , v
1.28m
(10%) 2020 0.63(pile)

2% 3 Slamming force

522 Steel Pile K Value
1) four pile bents : Ky=Kz=0.85 -

For member PAS results
(PAS) Ky=Kz =-0.82x42.80

T 36.80

(MAS) =0.96=1.00

3% 4 Four pile bents

2) two pile bents; Ky=1.00 ; Kz=0.85

X = ~
6,80 =0.96 ‘—1.00

gl 5 Two pile bents
5.3 AA=A

2 Mol MY soil# steel structure® boun-
dary conditiong& T3] Y3 EE steel structure
plled] fixity point®E sea bedZHE 24 [185 T
+500m(general erosion+local scoun)el} wje} FElHT)

7] A,

T = (E VK*®

K = 1350T/m’® = 1.35ke/cm®
(horizontal soil modulus)

E = 21X10°%Kg/m’

I = 191%10°%n? (longest file 52" X7/8")

A Nersty A a4

wex], T=3.13m, steel pile? fixity point:
sea bed2 #E 1lm

7777777777

5,000(erosion +scour)

~60m/50m 1.85T=5.80m
(actual embedment)
FIXED POINT
18 6 Fixed point
5.4 34

B YoM FREY BE load caseE LH3}
T RE WS T8 247 Hu glon A=z
Z1eJA load combination® AA] Ak AA Q)
e AE A otElgt 2ol 71EH load
case$t 7} load case ZF s A& szt gk

54.1 71 Load Cases
N° 1 Piles and pile caps weight
{calculated by SACS Program)
N° 2 Main longitudinal beams weight
N° 3 UDL on first span of portion and
on fifth span of previous portion
N° 4 UDL on second span
N° 5 UDL on third span
N° 6 UDL on fourth span
N° 7 UDL on fifth span
N° 8 KEL. on first pile cap
(first for service ptf)
N° 9 KEL. on second pile cap
(third for service ptf)
N° 10 KEL. on third pile cap
(fourth for service ptf)
N° 11 KEL. on fourth pile cap
(fifth for service ptf)
N° 12 wave+current—crest position L=0.00m 6=000
N° 13 slamming on pile cap L=0.00m & =0.00

MUTEZE H12M M350999. 90 39
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N°
N°
N
N°
N°
N°
N
N°
N°
N°
N°
N°
N°
N°
N
N°
N
N
N°
N°
N°
N°
N°

14
15
16
17
18
19
20
21

BEERILELIBIEIIRRRIYN

wtc L=0.00m ¢=23°
slamming on pile cap L=0.00m §=23°
w+c L=40.00m ¢ =0°
slamming on pile cap L=40.00m
wtc L=40.00m
slamming on pile cap L=40.00m
wtc L=80.00m
slamming on pile cap L=80.00m
w+c L=80.00m
slamming on pile cap L=80.00m
w+c L=120.00m ¢ =0°
slamming on pile cap L=120.00m é =0°
wc L=120.00m & =23°
slamming on pile cap L=120.00m § =23°
w-+c-crest position L=0.00m ¢ =0°
w-+c-crest position L=000m &=23°
w+c-crest position L=40.00m ¢ =0°
w+c-crest position L=40.00m &§=23°
w-c-crest position L=80.00m & =0°
w+c-crest position L=80.00m &=23°
w+c-crest position L=120.00m & =0°
w+tc-crest position 1=120.00m § =23°

wind y direction

542 Load % Cases

E 1 Load =% cases

8=0
§=03°
8=23°
5=0°
& 0°
5=23°
85=23°

LDCOMB
LDCOMB

37
37

130.00 1130.00 2 26.00 3 26.00 4 26.00 5
26.00 7 70.00 12 70.00 13 70.00 36

26.00

LDCOMB
LDCOMB

38
38

100.00 1100.00 2 14.00 3 14.00 4 14.00 5
14.00 7130.00 {2 [15.00 {3 130.00 36

14.00

LDCOMB
LDCOMB

39
39

130.00 1 130.00 2 26.00 3 26.00 4 26.00 5
26.00 7 70.00 14 70.00 15 70.00 36

26.00

LDCOMB
LDCOMB

40
40

100.00 1100.00 2 14.00 3 1400 4 1400 5
14.00 7 130.00 14 115.00 15 130.00 36

14.00

LDCOMB
LDCOMB

41
41

130.00 1 130.00 2 26.00 3 26.00 4 26.00 5
26.00 7 70.00 16 70.00 17 70.00 36

26.00

LDCOMB
LDCOMB

42
42

100.00 1 100,00 2 14.00 3 1400 4 14.00 5
14.00 7 130.00 16 115.00 17 130.00 36

14.00

LDCOMB
LDCOMB

43
43

130.00 1130.00 2 26.00 3 26.00 4 26,00 5
26.00 7 70.00 18 70.00 19 70 00 36

26.00

1.DCOMB
LDCOMB

44

100.00 1 100.00 2 14.00 3 14.00 4 1400 5
14.00 7 130.00 18 115.00 19 130.00 36

14.00

40.0m

L=

LDCOMB
LDCOMB

45
45

130.00 1130.00 2 26.00 3 26.00 4 26.00 §
26.00 7 70.00 20 70.00 2) 70.00 36

26.00

LDCOMB
LDCOMB

46
46

100.00 1 100.00 2 14.00 3 14.00 4 14.00 5
14.00 7 130.00 20 115.00 21 130.00 36

14.00

LDCOMB
LDCOMB

47
47

130.00 1130.00 2 26.00 3 26.00 4 2600 §
26.00 7 70.00 22 70.00 23 70.00 36

26.00

LDCOMB
LDCOMB

48
48

100.00 1 166.00 2 14.00 3 14.00 4 14.00 §
14.00 7 130.00 22 115.00 23 130.00 26

14.00

DL + 20 % UDL. + wave and current + slamming + wind

LDCOMB
LDCOMB

49
49

130.00 1 130.00 2 26.00 3 26.00 4 26.00 5
26.00 7 70.00 24 70.00 25 70.00 36

26.00

LDCOMB
LDCOMB

50
50

100.00 110000 2 14.00 3 14.00 4 1400 §
14.00 7 130.00 24 115.00 25 130.00 16

14.00

LDCOMB
LDCOMB

51
51

130.00 1 130,00 2 2600 3 26.00 4 26.00 §
26.00 7 70.00 26 70.00 27 70.00 36

26.00

LDCOMB
LDCOMB

52

10000 110000 2 14.00 3 14.00 4 1400 5

52

14.00 7 130.00 26 115.00 27 130.00 36

13.00

L=1200

40 HMTZB3} H123 H35(1999. 9)

LDCOMB 53 [130.00 113000 2 1.00 3 1.00 4 100 5 1.00 6

LDCOMB 53 11.00 7 70.00 12 70.00 13 70.00 36 &
LDCOMB 54 {100.00 110000 2 1.00 3 1.00 4 1.00 5 1.00 6 g "o,
LDCOMB 54 |1.00 7130.00 12 115.00 13 130.00 36 2 L
LDCOMB 55 [130.00 1130.00 2 1.00 3 100 4 1.00 5 1.00 6 L
LDCOMB 55 |1.00 7 70.00 14 70.00 15 _70.00 36 =1k
LDCOMB 56 {100.00 1100.06 2 1.00 3 1.00 4 1.00 5 1.00 6 5
LDCOMB 56 |1.00 7130.00 14 115.00 15 130.00 36

LDCOMB 57 [130.00 1130.00 2 100 3 100 4 1.00 5 1.00 6

LDCOMB 57 |1.00 7 70.00 16 70.00 17 70.00 36 5|2
LDCOMB 58 [100.00 1100.00 2 1.00 3 1.00 4 1.00 5 1.00 6 E “', E
LDCOMB 58 |1.00 7130.00 16 115.00 17 130.00 36 g | 2
LDCOMB 59 1130.00 1130.00 2 1.00 3 J.00 4 1.00 5 1.00 & 5 N E
LDCOMB 59 [1.00 7 70.00 18 70.00 19 70.00 36 ~ials
LDCOMB 60 [100.00 1100.00 2 100 3 100 4 1.00 5 1.00 6 L £
LDCOMB 60 #1.00 7 130.00 18 115.00 15 130.00 36 5
LDCOMB 61 {130.00 113000 2 1.00 3 1.00 4 1.00 5 1.00 6 g
LDCOMB 61 |1.00 7 70.00 20 70.00 21 70.00 36 3 %
LDCOMB 62 |100.00 1100.00 2 1.00 3 100 4 1.00 5 1.00 6 E "o, S
LDCOMB 62 |1.00 7 130.00 20 115.00 21 130.00 36 = - §
LDCOMB 63 [130.00 1130.00 2 1.00 3 1.00 4 1.00 5 1.00 6 T . |+
LDCOMB 63 ]1.00 7 70.00 22 70.00 23 70.00 36 i k] 5’
LDCOMB 64 [100.00 1100.00 2 1.00 3 1.00 4 1.00 5 1.00 6 ",’
LDCOMB 64 1.00 7 130.00 22 115.00 23 130.00 26

LDCOMB 65 {130.00 1130.00 2 1.00 3 1.00 4 1.00 5 1.00 6

LDCOMB 65 {1.00 7 70.00 24 70.00 25 70.00 36 z
LDCOMB 66 1100.00 1100.00 2 100 3 100 4 1.00 5 1.00 6 E L
LDCOMB 66 }1.00 7 130.00 24 115.00 25 130.00 36 ;5*. -
LDCOMB 67 [130.00 1130.00 2 1.00 3 1.00 4 1.00 5 1.00 &6 'IT N
LDCOMB 67 11.00 7 _70.00 26 70.00 27 70.00 36 28
LDCOMB 68 [100.00 1100.00 2 1.00 3 1.00 4 100 5 1.00 6 L

LDCOMB 68 11.00 7 1306.00 26 115.00 27 }130.00 36

LDCOMB 69 |130.00 1130.00 2130.00 31.00 4 130.00 51.00
LDCOMB 69 |130.00 7 90.00 28 1.00 313 70.00 36 130.00 8
LDCOMB 70 |130.00 1130.00 2130.00 3 1.00 4 130.00 5 1.00
LDCOMB 70 |130.00 7 90.00 29 1.00 13 70.00 36 130.00 8
LDCOMB 71 |130.00 1130.00 2 130.00 3 130.00 4 1.00 5130.00
LDCOMB 71 |1.00 7 90.00 30 1.0013 70.00 36 130.00 9
LDCOMB 72 |130.00 1130.00 2 130.00 3 130.00 4 1.00 5130.00
LDCOMB 72 ]1.00 7 90.0031 1.00 13 70.00 36 130.00 9
LDCOMB 73 1130.00 11.00 21.00 3 130.00 4 1.00 51.00 6
LDCOMB 73 ]130.00 7 90.00 32 1.00 13 70.00 36 130.00 10
LDCOMB 74 130,00 1 130.00 21.00 3 130.00 4 130.00 51.00 6
LDCOMB 74 1130.00 7 90.00 33 1.00 13 70.00 36 130.00 10
LDCOMB 75 |130.00 1130.00 2130.00 31.00 4130.00 51.00 6
LDCOMB 75 11.00 7 90.00 34 1.00 13 70.00 36 130.00 11
LDCOMB 76 |130.00 1130.00 2 130.00 3 1.00 41.00 5130.00 6
LDCOMB 76 ]130.00 7 90.00 35 1.00 13 70.00 36 130.00 t1

o

L=00m

o

Y

o
L=400m

8.0 m

hmf L

DL + UDL + K EL. + wave + cument + windy,

o-wl:-«" o-u'[o-«r a-u'la-fr o-u-l,,-«-

6.8 &
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1. API(American Petroleun Institute) RP-2A-1RFD
(July, 1993), Recommended Practice for Plan-
ning Designing and Constructing Fixed Off-
Shore platforms Load and Resistance Factor
Design, July, 1993
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2. AISC(American Institute of Steel Construction),
Manual of Steel Construction Load and Resist-
ance Factor Design, Second Edition, 1994

3. ANSI/AWS(American Welding Society) Struc-
tural Welding Code D 1.1-92

4. DNV(Det Norske Veritas) Classification AS
Publications, Rules for Classfication of Fixed
Of-Shore  Installations-Structural-Design  Gene~
ral, (Part 3, Chapter 1) July, 1993 (R
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