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AT LA HOR F 7K 28 DU JZ 3 18 L S BRI B 22 el FE R OK, s 1 H i B oy 2 = Ak g
T30 PRI EERANRIREEDLAAT T AIANTR] S 8] SLAS BT J0 52 0 M, 70 5 RnT LAk o 1A b B2
P DU T 1 FLER A TSR FR A . LA S En T

® [F/KTER

AhE: 508mm, BEJEL: 25.4mm.
o RS

PAPERE: 2.1E11Pa,  WAKAEL: 0.3, g 7850kg/m™3,
® IEESAL: WU SO A IREEHAT AN -

JATH 45.2m/s, R0 = 12.8m, A RE I 13.1s,

MFRARJZ IR 2.21my/s, 8 1.32my/s, IS 0.74m/s.

KK: 117.63m, WFHILL L& E: 38m,

® iR Ar: 30T,
8.2.1 {#BIET

(1) RETIEHRER

N ANSY S/Multiphysics FFE/ 751 5 $85E 20 AT ) TAEA FR 4 “Drilling riser optimization”,
e I s X3k AR A [ Analysis of Drilling riser optimization]

(2) & ek
HEFSEHI [ Main Menu ) >] Preprocessor ] #E AR ACH 25 PREP7 JT 4 a5 DL Az JAd e i Ab

FREEAE. #5328 [Main Menu] >] Preprocessor ] > [Element Type] > [ Add/Edit/Delete], & X
PRI ICIS A “PIPE16”F1“PIPE59”.

ET,1,PIPE16 e X1 5 #t2R 7 PIPEL6
ET,2,PIPE59 e X2 5 #1027 PIPES9

(3) WEHRTTEHH
A #00 [ Main Menu] > [Preprocessor ] > [Real Constants] > [ Add/Edit/Delete], 43 i

B PIPE16 HLIUHIAME I FIEEJE,  PIPES9 HIGHIAME . BEJE MR A S HOR S . BARW ™

T R i

R,1,0.508,0.0254 VE X 1 S50 $ (B4t PIPEL6 #t)
R,2,0.508,0.0254, 0.7,2.0,1030,0, 158 X2 S E (B PIPES9 FA0)
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(4) BEMBAER S S BRI

EPEE 12 [ Main Menu] > [Preprocessor] > [ Material Props] > [ Material Models 1 , 4%
I “Define Material Model Behavior” X[ 1 HE, 5% HA M, K7 H 5 [ Structural] > [Linear]
> [Elastic] > [Isotropic), 7& H I FEAHE 4 AR 2 1E117° LA &2y kA Bhe0.3”, Wil
Ji7R 4-8 Jiiw, Bl OK #4241, 4kelik[nl fidi [Density 1 51 2% BB G 1, BeE BB R 78507,
fiiti [Fluids] > [ Water Table] ¥ EMGEATSE, AR WA T MRMSHITR.

(5) g7 JLfafissl

ASAAG R HAE I S AR R AT BT, AR PIPESO HOTH, ARARJE
T BB AR KA DRIEAE A, R X 18] 8-3 B s IR AR bR BEA T AR I (I AE 1Ko

1) FESLFIEH R

% F 3% % 420 Main Menu]) [Preprocessor]’ [Modeling]’ [ Create]’ [Nodes]> [In Ative Cs],
FENA THA AL SR 05, g5 e, ARl (0, 0, 38), Hifi [Apply) #&4, 4k4ke
SOK B RS E AT AL gi5e31”, Ak (0, 0, 7.9), EEKIEALN A, 5 397, Ak
A (0, 0, 00, KUCESUK TR Z LT A, 554, AFrA (0, 0, -14.6), KK
BJRFRALART S, 5787, Ak (0, 0, -38.6), K FEE =R T AL, Si5e103”,
bRl (0, 0, -63.6), K FEREIYJE S AL AL gi5<1307, A4l (0, 0, -90.6), K NI
b CERYRZRAl) F555, 4’51577, bk (0, 0, -117.63),), % HLuG17 5, %5 <1607,
Asbih (0, 0, -120.63), Hiidi [OK] 441

% $ 2% #.[ Main Menu)]> [Preprocessor]> [Modeling]> [Create]> [Nodes]> [Fill between Nds],
ST AR IO AL, M ] BUPRAE B s X AR BT i1 F0<317, By [OKY 4424, fEs it
RO EEHE T BRI A L0, Sl [Apply ] #28HEAT BUAR AR, 32 UM R 7 ke HAB S 10 &5
RN 8-4 froc. BLEE I AT S WAL T -

N,1,0,0,38 IEEST 15555

N,31,0,0,7.9 IEEST 31 5T A5

FILL IE 158131 579 fUZ B AR 2~30 5715 A
N,39,0,0,0 TN 39 5T

FILL I7E 31 571 39 5715 fUZ R AR 8 2~38 5715 4
N,54,0,0,-14.6 IHENT. 54 575 55

FILL I1E 39 51 54 575 fUZ AR ) 40~53 5715 1l

N,78,0,0,-38.6
FILL
N,103,0,0,-63.6
FILL

TN 78 S
I1E 54 571 78 575 fUZ AR 55~77 5715 Rl
1S 103 5

I{E 78 ‘5 H1 103 5715 fUZ A AE B 79~102 5715 K
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NCDES 133 AN

134
135
136
137
132
139
140
141
142
143
142
145
146
147
148
.149
150
.151
.152
153
.154
185
.156
.157
-158
.159
:150

Kl 8-4 1Y RUEEALEE R
2) I R LT

PR %45 [ Main Menu] > [ Preprocessor ] > [ Modeling] > [ Create] > [ Elements ]
> [Elem Attributes ], 3t i “Element Attributes” ¥ 1% HE, 7 [TYPEY M IS () N hrAfE ik 2
PIPE59”, fE [MAT] SIS ) M Hrslderbkrer”, 78 [REALY ETUG H) R i ik i
JuSEH . Huhk [OK] #%4. #.ifi [Main Menu] > [Preprocessor] > [Modeling] > [ Create] >
[Elements] > [ Auto Numbered] > [ Thru Nodes 1, 3 tH 5 sSS4R O EAE, R SRARLE R BoR
DI 1 AT 2, il CApply) $2l, 4RSHEFTT 2 M3, 34, ., 435144, il
[OK] #%Hl.

IR RN FI OB RS, BUREYRZE UL N HERE RIS B0, e 3L A RO
RG] 5-10 Frase WERFIAGIATE A YL n i dy 2 S -
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3) SlfLAbE
MRIEAIL B, K 20 3 1) SLA AR 1 AL L) SRR ) (7 % et R AL

WEFEH I THA S5 [Select] > [Entities ), # B £ @R E & 1, B A T hik
Fg R E R “Nodes”, 2 AN N HSE L 2 % H By Location”J:1% H1“Z coordinates™, £ “Min,
Max” 7 HEP 4 <7.97, JFikth [From All), i [OK] ##28l. 4k2Li%+¢ [Select] > [Entities],
£ H1“Nodes>“By Location>*Z coordinates”, £ “Min, Max” 5 HE 1 #4-14.6”, Jf i% ' [ Also Select] |
Hili LOKY, HE BAF kAL TP LAY 5

PEPEE 4200 [ Main Menu] > [Preprocessor] > [Loads] > [ Define Loads] > [ Apply] >
[ Structual] > [Displacement] > [On Nodes1, s mida lUa 1,k [Pick ALY $&81, #iih
H R BCE S H, S UxX,UY”, fidi [OK]R th o 4% ] T HA 52 [ Select] > [Everything] .
YT -

(6) PRAFEALE H AT AL 2SS

PR 20 [Main Menul > [Finish], i A T H4 LY [SAVE DB] %4, fRfF
HRE e, B H AT A E R,

8.2.2 B SR
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FEVESR Y, 2 AR DY JZ 3 ) SN =2 [ L R 23 5035
(1) BESHTRE

PRI [Main Menu] > [Solution] > [ Analysis Type] > [New Analysis], #H @i 6-15
JraR AT R ERE S 1, EFE<Static”, iy [OK]Y #HEEH .

(2) 7 SCAFFAF

% F 22 5.1l Main Menu)]’ [ Solution]) [ Define Loads]’ [Apply]l’ [Structural]> [ Displacement] >

[OnNodes), #15 fU4aHCE H, A AR 7R EE S os sk vh 45 i m 5 m, oy [OK] 4%

HL, G0 A S B E X IRAME, JE ALl DOFs”, # il [ OK J4%HL, 4k 8L 1% h I 17 i £ ) AL“UX,UY”
Jila) HH B . Al

NSEL,S,LOC,Z,-120.63 1 Z=-120.63 AbIH5 AT
D,ALL,ALL AR BITIE T A X 7 R4S el
ALLSEL bes TR POE

NSEL,S,LOC,Z,38 1% Z=38 AbIf T A5

D,ALL,UX VAR BITIE T A X 7 R4S el
D,ALL,UY VASRBITIE T A5 Y 7 A H B
ALLSEL bes TR POE

(3) MEIETT

1) € SO TR A -

#1552 #.[ Main Menu]» [Solution]) [ Define Loads]’ [Apply]l’ [Structural]> [ Force/Moment] >
[OnNodes, Ll 5 idG IO TEAE, T SRR AEEDE BoR ISR U A TS A0, Bl [OK] 4%
#l, 3 Apply F/M on Nodes J& 1B 5 B X U5 HE, 75 “Direction of force/moment” 1 #“Fz”, f&
Force/moment value "' A“-3E5”, i OK 444,

2) 58 R A -

PR 4% [ Main Menu] > [Solution] > [ Define Loads] > [ Apply] > [Structural] >
[ Force/Moment] > [On Nodes], #H “Apply F/M on Nodes” %} G4 UG IHHE, #£E£ [Box], H
SRR B B RS BOK I A B 1 6, iy LOK] #%5H, 9t “Apply F/M on Nodes” J& 14
fHBCE X UEHE, 75 [Direction of force/moment] H'it# [FX], 7t [ Force/moment value] A
“18987/38” (JL 38 NI ), iy [OK] #HLEH

3) & NHE T

H.i 2% 5. [ Main Menu] > [ Solution] > [Define Loads] > [ Apply] > [ Structural] > [Inertia] >
[ Gravity] > [ Globall, # i “Apply (Gravitational) Acceleration” J& P:AE 13 & X 15 HE, 7E“ACELX,
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ACELY, ACELZ " KIXHIA“0, 0, 9.87,

(4) Kf#

TSI [ Main Menu]) > [Solution] > [Solve] > [Current LSY, X [n] fUFEAT KMk . £EK
fit i R R 2 BN W TR SR AR S i 2k o FESR AR 4h A fS, 98 Solution is done ! {5 B #¢ /R HE,
M. Bili [Main Menu]) > [Finish) SZET0, 1B HSRMETHE AR,

(5) B8 Rar

1) BEAZER

EFSE A4S [Main Menu] > [ General Postproc ] > [Read Results], #.if; [ Last Set], &% A
a1 ma Rt

2) flEi AR L]

P42 [Main Menu] > [ General Postproc] > [Plot Results] > [ Deformed Shape], 7
FH XS UEAE LSS [Def shape only), B R&5HBEMAASTEIE, aild 8-5 F1 8-6 i, L&l 8-5
KK TFIEZ AL, Kl 8-6 /KT =EFM AL,

DISPLACEMENT AN

STEP=1
5UB =1
TIME=1
DMX =.026173

Znalysis of Drilling riser optimization

K 8-5 Zif ALK OKRIUZE S AL

3) LA R Y AR A =

PSR 442 [Main Menu] > [ General Postproc] > [ Plot Results] > [ Contour Plot] > [ Nodal
Solu], # i “Contour Nodal Solution Data” % #FHE, KX #-di [Nodal Solution] > [DOF Solution]
> [ Displacement vector sum]), . [OK]Y #%41, TonwifE 8-7 5K 8-8 Frongs ¥y T i fs 56{H
L. WEIPATLUE M, KN DY LG R R A R AL T /KT AT Sm et Bl
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0.0262m; K F =2 T mALEit Rk A BRI T /K LA 93m Aoy, RUSUKER DU 23 W) FLAL
BT, BUEN 0.0608m. HILFTLAIEH, 88 F7K R 90.36m 41K S fL, FEAN LR 1A
AL AR AE A 6.08cm.

DISPLACEMENT AN

STEP=1
SUB =1
TIME=1
DMX =.060819

Znalysis of Drilling riser optimization

Kl 8-6 Sl AL OKF =2 TR AL)

NODAL SOLUIICH AN

STEP=1 ;
5UB =1 i
TIME=1 §
UsuM [BVE)

REYS=0

DMK =.026175

SM¥ =.026175 E e

S

-

o .005817 011633 -01745 023267
.002508 .008725 .014542 .020358 -026175

Analysis of Drilling riser optimization

H
i
¥
1

K87 R L mE ORI T LD
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WCDAL SOLUTICH AN

STEP=1
SUB =1
TIME=1
UsmM (BVE)
RS¥5=0
DM¥ =.060819 2

SM¥ =.08081% h'.
X

I
;__

o .013515 .027031 .040546 .054061
.006758 020273 .033788 .047303 .060815

Lnalysis of Drilling riser optimization

K 8-8 WAL nE OK =2 %D
4) 2 ouy S S EE = K

1% #5254 4% 42 [ Main Menu]> [ General Postproc]> [Plot Results] > [ Contour Plot] > [ Element

Solul, #f i “Contour Element Solution Data”%J 1 HE, KX .7 [ Element Solution] > [Stress] >

[von Mises stress], #iifi [OK] #%4H, il 8-9 FEl 8-10 Frm /3l 7K R VU ZE R = 2 5 ) FL 45
AR S S N INFIPN <R

NODAL SOLUTICH AN

STEP=1

SUB =1

TIME=1

SEQV (BVG)
DMX =.026175
SMN =275123
SMX =.503E+08

!
?

| —
275123 L114E+08 .225E+08 . 336E+08 . 448E+08
.584E+07 .170E+08 .281E+08 .392E+08 .503E+08

Analysis of Drilling riser ocptimization

K89  HITAEMN JEHEL =& OKNIUZE S AL
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NODAL SOLUTICN AN
STEP=1

SUB =1

TIME=1

SEQV (AVG)

DM¥ =.06081%9
SMN =124785

SMX =.513E+08 h‘& x

i
T
124785 .115E+08 .229E+08 .342E+08 . 456E+08
.581E+07 .172E+08 .286E+08 .399E+08 .513E+08

Analysis of Drilling riser optimization

K 8-10 FRICEERNY AEHE A OKF =ZF 14l

MBI AT LA Y, KR D22 1 LA =2 3 1R LA R S KOK FE I Y A Tk R 5 — 2 3 1k
AU BT, HI# B R 50.3MPa, JE# 4 51.3MPa, HIMGAT AL, PEAHZEAR AN, (RS EE fi
FEKF, sedarn] A&4sK R R 1A 4L

4) 5E XL
TR G A TR S BRI CRTLAE ANSYSS #5 Bl R 458 Hp 2 7 o 7 B e 2R A8 (1 b )
EERNERI, USRI T M. N IEAT HeiE RN S FE A 2 e

1
EHSE RS [Main Menu] > [ General Postproc] > [Element Table] > [ Define Table], i
tH“Element Table Data” {15 4E, oy [AddY #%4H, , 7E#f & 1) [Lab) 2505 1) SCAHE - #i
A“MOMENT 17, & X1 15 A M IR, £ [ltem, Comp ) ZET 5 175 R AHEE H“By sequence
num”, ARG AEAT )R B R AE ok B SMISC,”, He A 78 T [ 1) STAHE ook ;o 24 78
“SMISC,5”, Hiidi [Apply] #4#, 4k4:1E [Lab] LIS I SCARE i A“MOMENT J”, & XL H
g6 ] A, £ [Ttem, Compl JEINS 1/ FIHERE H1“By sequence num”, 4R G EATIHNT R
P HRAE L FESMISC,”,  $3 76N [ 1) SCAHE o N B4 78 0 “SMISC, 117, Hiifi [ Applyl

F2H

Ak sle SCR TR 7, s s 1) [Lab) IS () SCAKE i A“STRESS 17, & I
JG 1T RSN T, 75 [ltem, Compl BT ¥ A2 T B HEZE H“By sequence num”, 4RJ57EA4T 1)
NP ERHEP EFENMISC,”, FAE 75N I SCAHE K 3 2840 78 4 “NMISC, 157, i [ Apply]
J L, 2REEAE [Lab) B3V (¥ SCASHE iy N“STRESS I, 5& L0 15 sl 5208 ), 7 [ltem,
Comp Y ZEI 5 [ 25 K FAHELE H By sequence num”, AR5 7EAT 1A T $7 51| R AE H I £ “NMISC,”,
AR T SCAHE R AN 78 4 “NMISC,557,  Hiili [OK] #2liR i .
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% F 22 5 42 [ Main Menu]> [ General Postproc]> [Plot Results]> [ Contour Plot] > [Line He m
Res], # i “Plot Line-Element Results™%f 15 £, £ [ Labl 1 IE51 )5 1) F 741 & ik 1 “MOMENT _I”,
¢ [Labl] IEIUS (¥ 2404 hk i “MOMENT _J”, HAbiEmiBiA, il [OKY #4, Wonth
el 8-11 A 8-12 Fron B ICE R AT = Bl o FHEIT AT LA HY Sk B K e H A E K T B 3

AN

LINE STRESS

STEP=1
SUB =1

TIME=1

MOMENT _IMCMENT J
MIN =-175371
ELEM=54

MEX =1£4352
ELEM=40

T
-175371 -104321 -33872 37778 108827
-135846 -68757 2253 73303 144352

Analysis of Drilling riser optimization

Kl 8-11 gk s OKFYE S R4l

LINE STRESS

STEP=1
sUB =1

TIME=1
MCMENT_IMOMENT_J
MIN =-179667
ELEM=54

MBX =142988
ELEM=40

LB
-1796&7 -107966 s -I5 35436 107137
-143816 -72115 -214.26 71287 142988

Analysis of Drilling riser optimization

Kl 8-12 GBS MG OKF =2 T R4l

M 8-11 AN 8-12 AT LLE Y, PIRRE K RS R A K BUMTR], Hedie AR R o A A 7K i Ak
BT, 7K R =) 3 1n) L 45 AL R A% B 25 AR LL K R DY 2 3 ) AL R Sk B N o 4 A
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142988N*m F1 144325N*m.

% F 22 5 # 42 [ Main Menu]> [ General Postproc]> [Plot Results]> [ Contour Plot]> [Line He m
Res], # ! “Plot Line-Element Results” %[ #FHE, & [Labl] XIS i N fu 81 & Pk “STRESS I,
7t [Labl Y IS 1) R4 ik h«STRESS J7, HABZEINERIA, i [OK]) #4H, Sondiin
Kl 8-13 F1I&l 8-14 ron B IeN Jj oA = Blo tHETh el LA, S5 R R R AR /K T P 3

LINE STRESS AN

STEP=1

SUB =1

TIME=1
STRESS_ISTRESS_J
MIN =575320
ELEM=47

MAX =.503E+08
ELEM=53

L |
575320 \116E+08 .227EF08 _33TE+08 . 44BE+08
LELOE+07 .172E+08 .282E+D8 .393E+08 .503E+08

Znalysis of Drilling riser optimization

Kl 8-13 SRR oAl KR Y2 S 140D
LINE STRESS AN

STEP=1

SUB =1

TIME=1
STRESS5_ISTRESS_J
MIN =124785
ELEM=134

MAX =.513E+08
ELEM=53

124785 .11SE+08 . .342E+08 -456E+08
-581E+07 -1T72E+08 -286E+08 -399E+08 -513E+08

Znalysis of Drilling riser optimization

Kl 8-14 g5k i ar Al OKF =234l

5) FIRL7RPTE S IR I
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EHSE A4S [Main Menu) > [ General Postproc ] > [Element Table] > [List Elem Table]
B W1 8-15 s (PO UGHE, 7E47 M T Hr 5 R AE P H“MOMENT _I, MOMENT J, STRESS I
STRESS J”, i [OK] %4l

List Element Table Data |g|

[FEETAE] Li=zt Element Table Data
Labl-9 Items to be listed

Ttems 1-10 GRF1
Ttems 11-20 GRE2
Ttems 21-30 GRP3

0K | hpply | Cancel | Help

K 8-15 HLRINBEE
8.2.3 LHAESDHT

(1D BRBEH

FTIF ANSYS REJFP L5, P AE )70 I T S i & DR A, R R AT
[ Main Menu] > [Preprocessor] > [Element Typel > [ Add/Edit/Delete] .7t} [ Element Type]
SHEHE, i [AddY 4241, & X MASS21 3 S e, 5 U HHR,3,,,3E4”.

HEPE S %42 [ Main Menu] > [ Preprocessor] > [ Modeling] > [ Create] > [ Elements ]

> [Elem Attributes ], 5t B0 & P BCENTRAE, I FE 0K “3 MASS21”,  SEH N 247,

HAERA, i [OK]Y B . #%EF [Main Menu] > [Preprocessor] > [Modeling] > [ Create] >

[Elements] > [ Auto Numbered] > [ Thru Nodes Y, it ()75 s 3G O HE, 75 EIE SR X380,
FH BRUPRIZE P bk R e T 1R 15 i, By COKY 4%4H, ARrh pis ol dt e i, BB 58 e

(2) WEMBAR

TTEERIREZS AT, R T W L B TE IR, X 345 G A 3 1) FLAE B US4
AR X F ROTY A A ih B .

(3) BB HTRR

FOHTHEN ANSYS SKfifes, LS4 [Main Menu] > [Solution] > [ Analysis Typel >
[New Analysis], % &7 #1 2R84 [Modal].

(4) wEHMTEIR

P 4% [Main Menu] > [ Solution] > [ Analysis Type] > [ Analysis Option], # i “Modal
Analysis” X TEHE, BIAPEIT R A [Block Lanzeos), $EMUBL A H % 4 67,
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5 ¥ RESRE

1% F 52 #6420 Main Menu]> [Solution]> [Load Step Opts]> [ ExpansionPass]> [ Single Expand]
> [Expand Modes ], #f i “Expand Nodes”J i HE, FAY REEH H“67,

(6) ARSI R

% F 32 1 % 720 Main Menu]) [ Solution]’ [Solve]) [ Current LS], # # “Solve Current Load Sep”
XPEHE, i [OK]Y, FFafTHEBESM . KBTS, 7“Note” & 1 27~ “Solution is done ! ”,
i [Close] K% .

(5) MBS TEER
1) RLEGEREI i A7 4

HENGEH 5 AL P4 POSTL, ®EFE #4425 [ Main Menu] > [ General Postproc ] > [Results
Summary ), WL A B, SR NEE 8.1 s,

X 8.1 Hilhl A piE

P — i Zkr | =k L]y T

2l
b
=

KTPYE 03133 | 0.3964 | 1.7454 | 2.1513 | 2.4946 | 2.8426

% (Hz)

KTE=ZS 0.0988 | 0.3963 | 0.6498 | 1.7677 | 2.1662 | 2.5886

2) BEAGURICF

HEFSE A4S [Main Menu) > [ General Postproc ] > [Read Results] > [First Set], A% 1
W AR E AR

3) WM IR

PR 4% [Main Menu) > [ General Postproc] > [Plot Results] > [ Deforme Shape], &
IR IR, A 8-16 PR

K TAEFMES, @UUERE 4% [Utility Menu] > [PlotCtrls] > [Style] > [ Size and Shape] ,
7E“Szie and Shape” X 1if HE 4] JF “Display of element shapes based on real constant descriptions” % il ,
DR N FATIRIDN T M vy AT 2 N TN R oS i

B FIRERAE T DS A SRR, i 8-17 & 8-21 fw, K 8-22-% 8-27 IR h
KT =2 SRR S
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PLACEMENT

356
DMX =.015965

Znalysis of Drilling riser optimization

NN

DMK =.019601

Znalysis of Drilling riser optimization

s

K 8-16 —priizs OKFIESREIL

Kl 8-17 s

OK R IYJZ S LD

ISPLACEMENT

745
DMK =.009064

Znalysis of Drilling riser optimization

Znalysis of Drilling riser optimization

K 8-18 =fmiizs OKFIESRHIL

K 8-19 VUM A

OKRPYJZ S LD

Znalysis of Drilling riser optimization

Znalysis of Drilling riser optimization

K 8-20 FipikAs  OKRIYZFmAL)

Kl 8-21 /NERIA
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DISPLACEMENT AN DISPLACEMENT AN
STEP=1 M0 STEP=1 o
sus =1 U8 =2
FREQ=. 098801 FREQ-.39633
DX -.011612 DX =.0196
- o
Znalysis of Drilling riser optimization Znalysis of Drilling riser optimization

K 8-22 —fMiZE OKF=ESRIL K 8-23 s OKF=ESRIL

DISPLACEMENT AN DISPLACEMENT AN
STEP=1 0 sTEP=1 no
suB =3 suB =3
FREQ=. 542542 FREQ=1.768
DMX =.012501 DX =.011387
x x
Znalysis of Drilling riser optimization Znalysis of Drilling riser optimization

K824 =ik OKF=ZEFm Kl 8-25 MUBriid  OKF=ZEFmL

DISPLACEMENT AN DISPLACEMENT AN
sTEP=1 uo sTEP=1 0
508 =5 508 =6
FREQ-2.166 FREQ-2.583
DMX =.007559 DMX =.013368
% x
Znalysis of Drilling riser optimization Znalysis of Drilling riser optimization

K 8-25 Fifikids OKF=Z5m) K 8-27 Ak OKF=Z5m)

A BT, KR DU A= 2 3 7 S R S5 A4 (T P R i AR ), 3 B R AR ZE R
U, ATHEEEE RAT LA, ZediK R 25 DY J2 3 1) FLG R 7K 34 (R B AR s g it EE AP BE SE AN K,
PRI EDNT JEm W S
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8.3 AE/NE

AT LB T RORRRK G 5 T L A AR Ao 1 5Bk K 3 AL 2 L
Tl B2, AT R Z A AR I g 24 o3 Al i A ANSYS i Seil . Jl i TR
SHIVEANI 40 T WK S8 15 3 R FLAEREA T 0 24 00 A i L AR AR R, 0 TRESEBIREA T T ANF
TOA RO, D sebe TR THR A0 7B . AT (o, e nT AE R
SRR R AR BT A S R

M 5. KRESM APDL ZHR R 2SR
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FBIE SERF-SEWBREHTH

¢ AESH

REVNEEBWFERT 6 A5 5, XA GUI R BffGrb ALt 7 X, F@nNsaT
ANSYS # 2 i#pF-F 6 A RAARE 49 i A2, AP 6 09 5P ST HAT, RAARLE) ANSYS
ﬁ\#ﬁ%ﬁé]\ﬁd ﬁ’ﬁ—‘d_;é_" E éﬁ%ﬁﬁﬁi-ﬁ?%?\"fﬂ’ j]gé’ﬁ«;j:_%—xﬁ- ANSYS éé#{‘j%ﬁ&éj\#ﬁéﬁ}fﬂﬁlﬁ,
VABT B iR G5 5 T8 7 ik

AF OIS T 69—k 1A

o FouMmiEReR

3
O HEP G AR H AT
® HETFENESMT
® KRBT T EEF 6 MBS M

T G 2 e T Bl TREE M AT CR B, VT B IR 4 AL 0 Jy il s 307
ARG, FERCEG XL SEREA, BB E ) RS e e BR 2T
FHRAE G — TR S BahACE G WaRE A B sk A R
BT & TAEMEE R AR b, 220 KRGS B VR, RO S 22 A PR m] S i
IR A DR ILAE IR A A PR P LE 8 A P A L ER Y o ARTE ) H ARl 2l — A ANSYS S 46
(R3S, LA RS T AR 2% o i e X3 AR & SR I E i BRI AT B T o 7
e SEATEUIE 9-1 Frs.
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RATG

TRESEHI LT R G RS, ALIRE KR sl HT S ORISR . MRS HBEE
FEST LIRS L Rl A BR TG RUAS (RO, PEAR S 49 ANSY'S Sl S
Feo @B REH, KM APDL fir Wil GUI AN S 0730, H AR A RAR AL X P

9.1 EEEKREET

T3S H IR AL

9.1.1 LTFESLHIFEAE

9.1.1.1 RBL&H

TR

45m

KH: 43.6m/s

B[R 14.8m,

W : 2.35m/s, HPERAE: 1.96my/s,

B E M 10.8s,

WK JEFE: 32em, PUESREE 1990Kpa.

9.1.1.2 FEELEWILASE
EE MU SHILER 9.1,

E]/\—’v
FE

JEEEBIIE: 1.60m/s.

#£9.1  FEIUTSH Hf7: m
5 B Hit RE R
1 VL SERESE 1.2 0.050
2 P N FERE 1.2 0.050
3 by 32 35 0.78 0.0381
3 AR RS 4 0.78 0.0381
4 FE RN 0.508 0.0254
o AR THTEARN IR AR TE
5 FRRR R 43 T &5
0.16 0.4 0.4
JEIE Ko
6 R
0.025 30%20
B &5 40 V7 4
SERTEEWITS

AT EZLE @ 9-2 PR iU S AL 6
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ELEMENTS

(1) BA%e A

SEBE IR THERT-G, H L2 Va8 TS 4L /2 i, 545 40 Jed vl o ik
a2 . LR PSSR R, R B AR IS 3 i, SAME AR, RSN
30mx20m, 7K1 A T2 AR = A 15m.

AR RSV RN, B 4 R AT, LA O N AT, )
BEOREERY, BERLRIE A 3 AR AR L
(2) BICRAEFRMSH R

A PRSP SRR ST ] DU R 02K . PIPE20. PIPES9. BEAMA4 % SHELL43., FifS4
T3 PR K 20 14 2 TR 1) S PR SR FE PIPESY BR G, Je2k UL R SR PIPE20 H.7T, AR FEIH
HIHEZEGE K T BEAM4 590, /KFEH 8K SHELL43 6.

1) PIPE20 FALyCHk T 1AM AIEE J5LRf 3E 5

2) PIPESY Hyckiii iohe. BEJE . ik RO REG AR BWEREG WERRIAS L . SR
EVVERL SN D) R E ;

3) BEAM4 HoCm A EHAE, FOCSEERREIN I . S8 AR5
4) SHELLA3 HIuSHHEIY T s kb 5 R .

AR R[] —FhAN AL, SRR A 2.0E11Pa, WFAEL R 0.3, 5K 7850kg/m™3 #1 )5 h
D36, Jilk5®EE A 360Mpa

183



ANSY'S A TR A Y

(3) BEPRE
SRR AL SR 3B 03 Dy J LRI ASE IR PRl ST AT K1) 73 P s 3 S7 A R G AR 2

1) AU, 2 - 65 25710 R0 BAR AR AR R ST OGHE 5T, SRR OCHE AR, T ST
P E AR EEAHESE, G FBCT IR, SERO LR R T

2) HEAT RIS LT HEAT ORI 2y, TR ST T A PR T R
9.1.2 F&JLIMIEE T

ARAT B LU A U AT, FINR Ly AT K GUT #4113 R4, dptd feh, P
A B N GE— R B AL B TGS S LRI 1) 2% 20 B R i R AT HAR Ay
2, [AIIN 4 Y — LD BRARE P AT 45 2R

(1D WETEHRE

N ANSY S/Multiphysics [f)F2 7 51 5, 8 i & H 3 5 % 42 [Utility Menu]> [File]> [ Change
Jobname ] ,¥5 & /3 #T 1 _LAE 255 A “Platform”, #5*“New log and error files? “EIN %' & A [yes], xi
o [OK] %4, it ui [Utility Menul > [File] > [ Change Title] ,#5 & K JE & 7= X 3k 1) A%
Rk Analysis of Platform”. 7Efi4-¥i & I A “/UNIT,SI”, & I pr 7 il

(2) & TR
B 4% [Main Menu] > [Peprocessor] > [Element Typel > [ Add/Edit/Delete ] & X 4

FPEACRAY, L PIPE20 & 1 5850, PIPES9 & 2 5 H.50, BEAM4 4 3 ‘58 G, SHELL43 X
450, BAEMAIT:

ET,1,PIPE20 1€ X 1 5 5.8 PIPE20
ET,2,PIPE59 I X 2 5 H.IC PIPES9
ET,3,BEAM4 7€ X 3 5570 BEAM4
ET4,SHELL43 I%E X 4 5570 SHELLA43

(3) BN HITTEHEH
MM 4E [Main Menu] > [Preprocessor] > [Real Constants] > [ Add/Edit/Delete], &

M6 A, P S A1 6 PIPE20 H.0G, SEH AL 2~4 £1 %) PIPESO HT, S AL S &FXT
BEAM4 H70, S H6 5% SHELL63 Hc. i :

R,1,1.2,0.050 Ve X1 552 (PIPE20)
R,2,1.2,0.050, 0.7,2.0,1030,0 158 X 2 552H ¥ (PIPES9)
R.3,0.78,0.0381, 0.7,2.0,1030,0 1 X 3 5S4 (PIPESY)

R.4,0.508,0.0254, 0.7,2.0,1030,0 1 X 4 5528 (PIPESY)
R.5,0.06,0.0002,0.00045,0.3,0.2 1 XS S EH (BEAM4)
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R,6,0.02,0.02,0.02,0.02 E X6 5524 (SHELL43)
(4) B XITE 2%

PRI [Main Menu] > [Preprocessor] > [ Material Props] > [ Material Models], 7F i
I 1Y) “Define Material Model Behavior™ X i A (1) 47 il , 4K ¢ 1k % =2 5 #% 42 B0 [ Structural ]
» [Nonlinear]> [Inelastic]> [Rate Independent]> [Tsotropic Mardening Plasticity]> [ Mises Plasticity] >
[Bilinear], # i “Note”XJ1fite, ridhi UE Y #8ll, BCEMBHOSANEH B3Rk & AL L,
FEH BRI TEHE CEXT FUS 19 SCARE PN “2.1E117, £ [PRXY 1 JUS [ SCAREH i A <0.3”,
ARG it LOKY %4, st l&l 6-8 Fron AR e IoREE W & % H, 7E [Yield Stss] JUG B SCA
HEH 4 A <360E6™, {t [ Tang Mod 1 J5Ji5 FI SCASHE th i A <0, 275 R A A4 R by AR SRR RS
UL [ Structural]> [Density Y, 5t % )5 8 8 % 1, /& [ DENSJIEI 1) SCAHE 45 A <7850,
il [OK]. 4k4E %7 [Fluids] > [Water Table] BCEFIGH AT SHL, X EM 1€ LITIES S 4
wPAHE, FFEAEEER, HARBRCE WA K.

(5) JUfRERIEE ST

TSIV 6 () UL SR 0 o = ANDIR, BIGEE DG A 2R 1 4h M HE ZE RN A i R
S N PR AL IR AP IRA T B LT B Bl

D AR R

ik 32 %42 [ Main Menul > [ Preprocessor ] > [ Modeling] > [ Create] > [ Keypoint]
> [In Active CS] QIEERBE . BRAEAT S UIT:

K,NPT,X,Y,Z UE 3 5 AN AR A OB R
SEREIR OB p ) g Ik LA B P S i 2L, O R JE R i ] 9-3 P o
POTNTS 65.59 6 o AN
POIN NUM ’ i 5 . 52 EDEG
5864 .4_23'54 2 62.53 .3;; 4440
. 57
42‘48 47'38 12z P11 s
431: % ._41
oo, .
30 .
20 15 . i
1 15 7 )
]
17 3z
. 27 . 1 3
18 e
23 33 &
28 3s o
24 34 a
1z

K] 9-3 V& KB
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2) I KB O e il A R HE 2

BERE R R BCT B AR AT RS, W3 S 42 [Main Menu] > [ Preprocessor ]
> [Modeling] > [Create] > [Lines] > [Straight Line] ¢ Sk, a0 T:

L,P1,P2 VI T OB Bl

SEREI R O G WA 2 T . T OCHE AT L B NE AR IS (AR L ] 9-4 TR

3) AR AT

B2 FRCT 9 AN P IHIALS, AT BRI By FROGHE s AR BRAf i o B SR s 1
[ Main Menul > [ Preprocessor] > [ Modeling] > [ Create] > [ Areal > [ Arbitrary] > [ Through Kps] .
P (BRI

A,P1,P2,P3,P4 VP DR B A

SERE I T B R T W T B AR R TR T2 5 AT G 1] 9-5 B .

B IR, WS U A 58 R, /1 ANSYS Toolbar i [SAVE DB] f%41,
CRAFASRL I H s SOk

] 9-4 FisHEL 1 9-5 A e R kT

9.1.3 FAFRTEER 4

FE5E 2 I e A e Uf, 52 LT PIPE20. PIPES9. BEAM4. SHELLA43 Ui G,
SRR G AL IO I EHE SRR, T4 HEOK DUl B (R I 25 R R B AT R 53
WA AR A R T

1D FER MRS K>

PIPE20 Fil PIPES9 # e HI KKl 70 S5 48458, PIPE20 M 1 SA kL EYE, foclii h4hzfiee
JERiE: PIPESO SR 2 SAPRLEME, HioME. BEJE X — RAIAARS Hi e e oc @tk . AR
MRS LA G AN (R S 2, A BRI o ER B IR 1A% X 43 80 NDIV 2 1. a2 HL 42 [ Main
Menu]) > [ Preprocessor] > [Meshing] > [MeshTool Y. #:4F 1y 2 U T

LSEL,S,,,VMIN,VMAX BUbURS A= S5
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LATT,MAT,REAL,TYPE Uh CIEH IR TAORL, S TR
LESIZE,ALL,,, NDIV DA LI H ) 22 K1) 343
LMESH,ALL R A% K114

20 WY 42 R RS X 73

BEAM4 Lo HIRKI 5> tZ: . i BEAMA4 $L0RH 1 SHPRVEYE, 5 5503, SBMtE
Koy By 3. 132 42 [Main Menu] > [Preprocessor] > [Meshing] > [ MeshTool]. 7y 4
MRS SR S

3) FRSCT- T 1 A% Kl

SHELL63 eIk 0 FACT-1H . T SHELLA3 SR 1 SARlEN:, 6 55uis.
= k4% [Main Menu] > [Preprocessor] > [Meshing] > [MeshTool 1. 1 iy 4 9 {1 F -

ASEL,S,,, ALL 3 B
AATT,1,6,3 Ul EIEE T I T AR, SEH L. OCRAYR S
AMEH,ALL NaL: 57w By

U, TG SR BT ST e

K TETUEE, EBCERE S [Utility Menud > [PlotCtrls] > [Style] > [ Size and Shape] ,
i1 “Size and Shape”%J i HE, F]FF“Display of element shapes on real constant descriptions” i, 1
ALK LASEPR AR s WP 9-6 P, EPASFRIBEACRANF R SEH 2. £ ANSYS Toolbar I
i [SAVE DBY, fRAF R S £l SC1F

AN

ELEMENTS

“““ DN IR

Inalysis of FPlatform

Bl9-6 FEATGRAAAIRICHRY
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9.2 HTBEERTSERTEAEAGHREH SN
A b AT O S AR BURAERY 10T P I ST IR R

PESKAR, IR ST AN N B BEA TR o AR (R 3 23 A M SR A O 245 BTt ) 8B
W, HIEF B AERIRGAE T T S fw 1 i

9.2.1 iR E Hik{E

FEX A AV B AT AR )0 /T, S E I A AT RO S I A TR R,
SRAGATIR, N FRIBIRAT L A1 o R T IIRARAL A AR, — SO A X 2 [ 5 i vt R 33 (e iR v 5
(Kro 4 CENIIBGRAE ] T a5, AR R R N SR A B AR G o F AT AR G 1Y P
B TTEN B BAR G BEA TR AR

(D BRI A LTS8 T IOTB A 2] ANSYS F27;

(1) WENFESH: BB X BRI TG 45, RrpaRARL A A

(2) WEIBFFA: b T ITEGHRI I (PR EL, K S 0 B i DU 19 s AT B el BER 5 05 24
WH A5 5 WK 9-7 s

AN

ELEMENTS

mnalysis of Platform

Bl 9-7 T HE Ty Bt S TR IR
(3> HAFIBRME: AR DU TEAT AT AT R .
(4> SRS R HEE ST 4 AR WO SR 2 ) HIRLA R Lk, I 9-8
Oy SRR, T S OB 4913KN, HIAS L HIELAA 1 46°, SEAFRLA B
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VE #5353 BT i BT N TR

000

5000

4000

3000

2000

EAFEE D (BN

1000

0

T G0 120 180 24 ao 0

~1000
ki O
1 9-8 R JI—HIBL A R AR i 25

9.2.2 HHBIFRBNSI

(1D WEHTRE

HEPEE L 42 [Main Menu] > [Solution] > [ Analysis Typel] > [ New Analysis], i # “Static”,
it [OK]Y 4B H .

(2) & XA 44F

P % 4% [ Main Menu] > [ Solution] > [ Define Loads] > [ Apply ] > [ Structural ]
> [ Displacement] > [On Nodes Y, #ftH7 S 48 B IEHE, 76 R B DX BRI 545 48 i i Y
Wriaiik b, s COKY 4241, i A B | rE & 0 HE, &b (Al DOFS], #ifi [OK]
PR .

(3) JEInEAT
1) REANBEAEAT: FL PRSI T S58,  BaRAAL A N 460,
2) & XHE I3

H.i % 5. [ Main Menu] > [ Solution] > [Define Loads] > [ Apply] > [ Structural] > [Inertia] >
[ Gravity] > [ Globall, # i “Apply (Gravitational) Acceleration” J& P:1E 13 & X 15 HE, 7E“ACELX,
ACELY, ACELZ”"H"KIHiA“0, 0, 9.87,

(4) BF IR
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TSI [ Main Menu]) > [Solution] > [Solve] > [Current LSY, % [n] fUFEAT KMk, £EK
fit i R T 2 B W B TR SR AR S 2k o fESR AR 4h A fS, 91 Solution is done ! {5 B #¢ /R HE,
M. Bils [Main Menu]) > [Finish) SZET0, 1B HSRMETHE AR,

9.2.3 B &R

1D BAGIR I

EHSE A4S [Main Menu] > [ General Postproc ] > [Read Results], #.if; [ Last Set], % A
a1 ma Rt

2) AR AR ]

PR 42 [Main Menu] > [ General Postproc ] > [Plot Results] > [Deformed Shapel, 7 # !
X TEHEF IEFE [ Def shape only Y, WoR &5t BAARATEE, a1l 9-9 TR,

AN

DISPFLACEMENT

E AN DR

" e
-

TIME=1 i~
DMX =.039286

Znalysis of Platform

K 9-9 Sk ReiAAR I 1K
3) LAY A S =

BSR4 4% [Main Menu] > [ General Postproc] > [ Plot Results] > [ Contour Plot] > [ Nodal
Solu), # i “Contour Nodal Solution Data” % #5HE, KX .o [Nodal Solution] > [DOF Solution]
> [ Displacement vector sum], . ifi [OK]) %4, 2 xUWiEl 9-10 Fros g5 # 15 s S E 4 <M .
MR CAE G5k R A e R AL EAL TP S TR, 0B 0 0.0398m.
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NODAL SOLUTICH

STEP=1

5UB =1

TIME=1

USUM (BVG)
R5¥5=0

DMK =.039%86
SMX =.039386

o .008B8E .017772 26657 .035543
004443 ] L0ZEel 0311 .03%%86

Lnalysis of Platform

Kl 9-10 1 s AL = K
4) 22T ) Sk o K

1% #2442 [ Main Menu]> [ General Postproc]> [Plot Results] > [ Contour Plot] > [ Element

Solul, #f i “Contour Element Solution Data”%J 1 fE, AKX .7 [ Element Solution] > [Stress] >

[ von Mises stress], i [OK]Y #41, Gl 9-11 s Bon g i K FEMRZE 0% ) = 18 il
B, GERRECRIN S A 117MPa, & AELE AR R JE AV o

HODAL SOLUIICH AN

STEP=1
SUB =1

TIME=1

SEQV (BVG)
DMX =.039986
SMN =5017

SMX =.117E+09

 ___EEEEEE——
5017 .260E+08 . 521E+08 . TB1E+08 .104E+09
.130E+08 .391E+08 L651E+08 L912E+08 L117E+09

Lnalysis of Platform

Bl O-11 FICEER0N J) &
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9.3 FERTABARGHUIRTSHH

AR I 2 IR € S MRS PRI — FhBOR, RO SRAREE R 1 BRI il Bl R iR
ZHEEE, CRITHIN A M R i N, LR A R T LI R sl 1y by i
Wy 73 BT R0 53 A 48 LA B0 70 70 M B E Al e DRI AR 0] T S ) A AP B AT RS 0T

9.3.1 HMIESITHE

(D BRI HTRR

FOHTHEN ANSYS SKfifes, LRSS [Main Menu] > [Solution] > [ Analysis Typel >
[New Analysis], % &7 #1 K80 [Modal].

(2) wENMTIEIR

P 4% [Main Menu] > [ Solution] > [ Analysis Type] > [ Analysis Option], # ! “Modal
Analysis” X EHE, BASEE7A KM [Block Lanzcos), $EHUBLAE# 0 <67,

(3 ¥ RESRE

1% $ 52 #6420 Main Menu]> [Solution]> [Load Step Opts]> [ ExpansionPass]> [ Single Expand]
> [Expand Modes ], #f i “Expand Nodes X[ 1HHE, MY EEK A <67,

(4) & XA 54F

P % 4% [ Main Menu] > [ Solution ] > [ Define Loads] > [ Apply ] > [ Structural ]
> [ Displacement] > [On Nodes Y, 5 7 s 45 HOMTEHE, 5 KPS 7R X B H] bR 3245 S8 i s DY
Wriaiik b, s COKY 4241, i AR | rE & i HE, &b (Al DOFS], #ifi [OK]
PR .

(5) IR

% F 3% 1 #% 720 Main Menu]) [ Solution]’ [Solve]) [ Current LS], # | “Solve Current Load Sep”
XPEHE, i [OK]Y, FFahiHEBESM. KBTS, 76“Note” & 1 27~ “Solution is done ! ”,
i [Close] K .

9.3.2 MERSHHT &R

1) RLEEREIL i A7 H 4

HENGEH 5 AL PSS POSTL, EFE #1442 [ Main Menu] > [ General Postproc ] > [Results
Summary ], WS (1) [EAG A, S5 R aE 9-12 s,
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M SET,LIST Command

File

=xwxx  [NDER OF DATA SETS ON RESULTS FILE  wsesew

SET TIME-FREQ LOAD STEP SUBSTEP CUMULATIVE

1 1.2514 1 1 1
2 1.2568 1 2 2
3 1.3588 1 3 3
4 3.8395 1 4 4
5 3.249%6 1 5 5
6 3.4874 1 6 6

Bl 9-12 1 & Zi IR/ [
2) BEAEERICAF

HEHSE A4S [Main Menu) > [ General Postproc ] > [Read Results] > [First Set], A% 1
B PR E SR

3) WM IR

P42 [Main Menu) > [ General Postproc] > [Plot Results] > [ Deforme Shape], &
IR B IRAY, R 9-13 PR,

K TAEFMES, @UUERE 4% [Utility Menu] > [PlotCtrls] > [Style] > [ Size and Shape] ,
7E“Szie and Shape” X 1if HE 4] JF “Display of element shapes based on real constant descriptions” % il ,
DL P R 7 11 DA 76 S B IR B s B 2R R B S PR 2

A FIRERE v AA A AR IR Y, W] 9-14 % 9-18 .

Analysis of Platform Znalysis of Platform

K 9-13 —Firkizs B 9-14 i
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AN DrseLacEuENT

P

<]

<]

><]

| \

B 9-15 =i B 9-16 DU
AN
K| < LS
Kl9-17 fiiAS F 9-18 FNIibis
RS AT A T

/SOLU HE N SR AR R
ANTYPE,MODAL B TR RS
MODOPT,LANB,6 VB 3 B 1 I
MXPAND,6 REY & 6 TR
NSEL,S,LOC,Z,-50 1 Z=-50 AbIHS AT
D,ALL,ALL VAR IE Y A A A
ALLSEL g TR S
ACEL,0,0,9.8
SOLVE U AR SK A
SAVE VORAF SR fife 25 SR
FINISH 1B H SRAR AR
Pttt GRS ATT I Ab B
/POSTI U3k G 5 Ab PR AS
ESHAPE, 1.0 T IF 254 JEAR T %
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9.4 KIRIER T T & FHMBRSE N4

WSS 122 3 PRI T I RE 34, - S A B I A S AAL I B 1 R I3 )
SEWNL, AT B G AERRASBUT  RASA A f TE Ay B R AL A A E R BN T 226 O A
WAZ . NS

BEARTT2 T (e A4 R8s, 36 8 2816 (K3l 7 Wi FEAS o] 8L A BEA TR
AR N S A0F 6 AR s i

9.4.1 BRZSzh o4

BEATHEASB) 1343 M TR ) ) SR A BR TSR S RS T AT N 5 4 A I o RS 20 A7 P 45 28 P BEL
JE RECHATIRA BN 15301, ARG T UV FH IS E) 2 100s, IS R] TRJBE 0.2s0 ARAE LA 7347 i 43 30 i
PR A e n] oA B B AR JE RECh: o =0.1575, 8 =2.5389E-03.

(D BREHBU

T2 AT AT T S K B ) 808, PR IR AR A A BB R 0 J2, 4% [ Main
Menu] > [Preprocessor] > [Material Props] > [ Material Models1, 7% 3 i [f] “Define Material Model
Behavior”XJ 1HHE T, L+ [Water Tabled LI, S 4TI, K5 Kk )20 Mt e A\ BB RAR AL A
46 FESCH 0 FE, fili [OKY #4R H o i ¥ R
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(2) KM E
1) BESRMFRIY

EFER 4% [Main Menu] > [Solution] > [ Analysis Type] > [New Analysis], # i “Type of
analysis” X 1 HE, L /TR A4 [Trasient], #4777 vAE# [Fulll, f$idi [OK]Y 4%HLEH .
2) SR I A
EPE 4% [Main Menu] > [ Solution] > [ Analysis Type] > [ Sol’n Controls], # it “Solution
Controls” X[ 1iHE, 7£ [Basic] 3£ ) [ Analysis Options ] i% ' “Large Displacement Transient”,
SRJE L [Trasient], 78 [ Damping Coefficients] i£ 51 ~ (] [ALPHA] J5 % A <0.1575”, & [ BETA]
JEHIN“2.5389E-03", HAMLLIERIA, i [OK] 4ZHLEH, Wkl 7-11 Pios. @i

ANTYPE,TRANS VBB SRR W AR Bh A bt
ALPHAD, 0.1575 1 EPHJE 28 o
BETAD, 2.5389E-03 W B e RE B

(3) & XML 44F

P % 4% [ Main Menu] > [ Solution] > [ Define Loads] > [ Apply ] > [ Structural ]
> [ Displacement] > [On Nodes Y, 5 7 s 45 HOMTEHE, 5 EIE 7R XS] BUbR 3245 S8 i s DY
Wriaiik b, sy COKY 4241, i AR | rE & iR HE, &b (Al DOFS], #ifi [OK]
PR .

(4) HEnE S

H.i % 5. [ Main Menu] > [ Solution] > [Define Loads] > [ Apply] > [ Structural] > [Inertia] >
[ Gravity] > [ Globall, # i “Apply (Gravitational) Acceleration” J& P:AE 13 & X T HE, 7E“ACELX,
ACELY, ACELZ”"H"KIHiA“0, 0, 9.87,

(5) Rf#

R IR 73 B G5 RN () 4 100s, IR IRJTAJRE A 0.2 ASF 0 A i 2B U, ke

*DO,I,10E-12,100,0.2 VRERE G RN ) J2 720 IS TR) T AR A o5
TIME, I VIGFA TS 45 RO (]
OUTPES,ALL,ALL Vgt 45 R
SOLVE,SAVE AT SR AR I ORAT
*ENDDO V45 R SR A 5

9.4.2 BhhnthERAE

1) BN 2 J5 AL B 25 POST26
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HEHSE R4S [Main Menu] > [ TimeHist Postpro ), #E AR 8] )R 5 AL P &%
2) 5 USR] R e AL B AR 1 2

% # [ Main Menu] > [ TimeHist Postpro] > [Define Variables], 7 #f 1! [f] “Define Time-History
Variables % if HEH, i [Add ] #% 41, Il “Add Time-History Variables %} iif #E, i 4 [ Nodal DOF
Result], #.ii [OK] %4, HILH“Define Nodal Data” X} ZFGHUHEH, 1L [List of Items], 7
SCRHER 11737, RP & Ttk PR foy, - 285 Hidi COK] 444 HIL“Define Nodal Data™
1EHE, 7 [Name] —A2d AN “UX”, 7E [Item, Comp]) LIS 1)%1£ Hi%kF: [DOF solution] >

[ Translation UX], HABZEIENIN, i [OK] iR,

3) Ll A% ik

PR 42 [Main Menu] > [ TimeHist Postproc ] > [Settings] > [Graph], & X ##[7] (X)
AR KR A I TH), 7 “Graph Settings” %} 15 HE 11 i)l X VAR] (X-axis variables)i% 1 Ji5 i% ' [ Single variable] ,
7t [Single variable No.1 SCAMEH A A1, Hohy [OKY #4HE H iz iHHE .

R4 [Utility Menu) > [PlotpCtrls] > [Style] > [ Graphs] > [Modify Axes], 7t it
H DO AE A N B B R . PARBRIIFREL, 4300 “TIME” F“UX”, Hiidi [OK]Y $&4LIRH .

PS4 [Main Menu] > [ TimeHist Postproc ] > [ Graph Variables], #ift t % % HE 1,
“NVARDSCARE 4 AN2”, iy LOK]Y #4581, WIny 2 m—f & ek, Wik 9-19 s

PO3T26 AN

{x10%%-2)

TIME

Analysis of Platform

Pl 9-19 A7 FhE T iy o] R —A57 5 il 2%
4) Ll gE i) FERRAL I ) —INRE L

% # [ Main Menu] > [ TimeHist Postpro] > [Define Variables], 7 #f 1! [ “Define Time-History
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Variables” % THHEH, Hii; [Add]) %4, tHI“Add Time-History Variables”%Ji&#E, £ [Reaction
force], Hifi [OK]) %4, #HEXSIGHAMED, &b [List of Items), 75 CAHKEf iy A <125, HJ
FFEAT My, KA M [OK] %4,

RS 4% [Utility Menu) > [PlotpCtrls] > [Style] > [ Graphs] > [Modify Axes], 7 it
H O AE A N B B R R . PARRRIIARRE, 435 “TIME” #1“Reforce”, il [OK]Y 44
B,

HEHE A4S [Main Menu] > [ TimeHist Postproc ] > [ Graph Variables), #ift t % % HE
“NVARD”ICAREF N3, iy LOK]Y #4581, WIny £ ii—J o ik, ik 9-20 s

POST26 AN
FX
(H10**3)
1600
1200
g00
400
0
Reforce _400
-1200
-1800
2000
2400
0 0 40 &0 0 100
10 30 50 a a0
TIME
Analysis of Platform

Kl 9-20 =542 —IFE—K& il
5) LR R 55 AT AR TR R ) —IN R 2k

% # [ Main Menu] > [ TimeHist Postpro] > [Define Variables], 7 #f 1! [f] “Define Time-History
Variables %] iff #E 41, #.:[ Add J4% 4l , i I “Add Time-History Variables™ %} 7 #i£ , i% H[ .. .by set na ],
iy [OKY #%4l, SRS I HAET, b [List of Items ), 78 SCAHE i A <1257, RIIEH:
AT figmts, RJE R [OK] #%4. 13 “Define Element Results by Seq No.” X ifi#E, 7E [Name]
— R N“STRESS”, 7E [ltem] JELS 512 Pk $: [SMISC], #& [ Comp Sequence number]
— AR5, HABE IR A, #ai [OK] B,

R4 [Utility Menu) > [PlotpCtrls] > [Style] > [ Graphs] > [Modify Axes], 7t it
HH RO TEAE TP AN DO S R BARBRIOAREE, 235 A “TIME”MI“STRESS”, i [OK] 4l
B

P 4E [Main Menu] > [ TimeHist Postproc ] > [ Graph Variables), #ift t % % HE
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“NVARISCAKER S “4”, Hidy COKY %4, W Rl [al—pv g ik, il 9-21 o

:POSTZG AN
[x10%*4)
STRESS a A A ﬂ f\ A A A
AT AR R A A
T ANAVAVANAVAVAUA A
WV v (VAR VAR VAR VR
Znaly=is of Platform

Kl 9-21  &EMIN F—FE il 2

9.6 RE/NGE

AR EZSHE TIRE D E RV G RIEAGH AN, ERAT 6 MR, Sk
w00 HT, LRSS ST AR S AR AR BV E T MBI o0t U7k A Bl AR 4,
B DL AR OG- B 1 Le g e ik
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VL EEARLAE, B THE-- - S5 RAR ELAR R & S BT L Ve AN D 2%.2004.8
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