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Design of the ZJ50/3150LDB Derrick and
Finite Element Simulation Computation Analysis

Gao Rongxia (Mechanical Engineering)
Directed by Prof. Gao Xueshi

Abstract
As an important component of petroleum drilling machine, derrick is used to placing the
lift equipment such as Crown Block, Traveling Block and so on ,and holding different
loadings.So,the designing and structural analysis about derrick is always an important theme

of the petroleum mining machinery research.

First, through researching the domestic and foreign drilling machine derrick, carrying
on the comparative analysis about the similar products and the overall analysis to the product
design request,we comp leted the design of derrick ZJ50/3150LDB, established the basic
parameters of the derrick, materials, the overall structure , the main derrick structure of the
derrick, as well as the requirements of the manufacturing process.

Second, based on ANSYS software ,we studied the finite element method in simulation
ZJ50/3150LDB derrick machine structure analysis.Through the analysis about the derrick
load and stress,we build up a derrick finite element analysis model, make a finite element
simulation about derrick on the static conditions of the four typical conditions , and analysis
of simulation results based on the strength of verification and optimization of the design; Set
up well for the process of finite element analysis of the simulation to study the derrick or from
different angle as well as the location of the lifting ‘A’frame with the lifting strength,and then
carry out the strength verification and optimization of the design; And set up a stable model
for the finite element analysis of the simulation to study the derrick to maintain the stability of
the critical load.

Finally, we obtain safe and reliable conclusions in accordance with the design of finite
element analysis and simulation analysis of the drilling rig derrick ZJ50/3150LDB

well-designed.

Key Words: derrick, design, FEM, ANSYS, structural analysis
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Fig2-1 ZJ50/3150LDB drilling rig derrick’s diagram of structure
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Fig2-2 ZJ50/3150LDB drilling rig derrick jack up unit
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B, BIRETT, BHT, BEATRTFHEMBER) RERET(HAEALTHE
TRURAREZREMERLNER L), HRZHRASIRE L, dTFETURER
RIERK, BEMARIE, BT, EHAREREER. Kb, FRRBHNE
RANBHEHRAR, BARREY . Y . Z BAREESE), ARG 8. ¥ &
MZ Wz, FREWANMERBRSEX BB RBEAR, KKRVBELHR.

332 ARESHMEELR

B AT EANRIBRE R T T4 M RN EEATEBREMT H R A RES
At REMST. BEMT. TRESNS.

(1) BESH

BOSMERTRESIMBRERT, FEMENMLE. N, BNERS. Bidx
HAREREBHMERTRE, KEAB. M. BThEMENL. AN, oJRRHR
5N RREEE, ETERTIME; FRAZTASFETRUEBIIHE
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REE HREMAFHRLER

WMHRE, THEATYIRMEFETRN 4 M S L. FEER SRR EEARA
ERARER, HARWAE . v z AT ARRBTHALRIEE.

(2) BHRESIT

AAMEMESRORANHEENSE N BFREN, BAXTETHR 8 Bk
SRR &M ER RS AR R AN EEREY. REFEOTHERS, BITHEES
WK S TR TTTR, KoK ARG A0 A R E A 3R 109 45 0 SR AR (R 1
BHHFEIE.

Bk, BERME BTREBHENZNEGRE. FEERTH SRR
Hart, AR EMFNFESHREERY NI ELEROBE, Fib, —BE BTEmg
BIELLSE R

HRWE MR —RELBIR, MLERE, BEOEFAUBEE, ELFMER
B BIREE.

(3) e

IR B A BT EAR, RIBHAUAZ S, B — MRk
REMMFUERIERNASRIBENRGHNTE KA A MR EAR ., B3
MBAREAHIARS: —RIBEA RS KA —RRERE
BRI R .

EHEHHHETEIRBLEARTEIER, o

[k]{é’}:{P} (3-6)
R [k]—4tan KRR, |
[6]—# mtuB i,
[P]—&#51.

RATTRAMTRYE SEME B hER BN, RAEHNT S TEEA.
REENTRAWATRBE N SB, EMEALSHEN. ERETES, ZEAT HE
FIE# D, SR AR B w,v BB W, (BE% B H N A2 R .
HINZRREZ RIX R ] B Rh N B M S ORI ER, TSN

(€] =[&T +[%,] (-7

R [k, T— R AT RIS
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FEAMAE (EX) TRFETFIRY

[, | —a R

B EXFTLIE Y, AR SRR REX, T5HIRETHLAR
k. BT BT E IR SR B 0 R B R
(K}, HTIBEHEATRE N E T RS

([¥1+[x J)(6}={%) )
e JLATRIBERERE [k, | TR, [k, | EECF40 N, RHARLHET 2 %m, &
F=A{F}, WJARIEESERE ARy Ak, ]. Bk b2y
([k1+ [k, ])io}=(F) (3-9)
| HEABINFER, SlkERERE. [K]+4]k =0
B B K R A RN, BATLUK 450 RIS RBAT, HTH
TE AR IRRR e
(4) FFHBEDHT

BER, GHEFHEPRBRERKNAKTELARA:
O S[07] (3-10)

RY o, —REEFEAT, EEREOBANS,
wq—mﬁ(i%ﬁﬁ)ﬁﬁ%%ﬁ%ﬁWMﬁ,wﬂ%@ﬁ&p=%mﬁﬁ

U BB
BB R AR R T PR S S R3S WO RIR . e TR R
BAK BB, XNARETAIRORERE o, . 4 XNH RN
=T HRREMFRANCSRE, KON EFRNERTERBS o, T,

BE)—NESIBAC =0y = Oy O~ Oy BB XBRKNAHBN S . HLEE
MELEHRA G RERNETEREZ SN AEAc BX, NAEAc BHFEHHR
EEREFTHRNERRR, SN p RR+E. FEEH v H R RN 18

%, WNERTFNABEARR, TRTATERETRE:
Ao <[Ao] (3-11)
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B HREHMMTRELER

AF Ao —HENNE, Ac=0,, -0, ;
O e — VT EERALIY ) B IR N S B3R o B KRR 5
O i —VHELERAL Y SRR NI o BN R BRI R 5
[Ac]—AHFRMAIBE (Nmm?), #HFRtE.

[Aa]:(fym (3-12)
n

XF o m—EY, TEERI-;
n—R HERRE .
F1-1 R¥c, mE
Tablel-1 Coefficient table of c,m

LGRS
%) 1 2 3 4 5 6 7 8
c 1.94 861 | 326 | 218 | 147 | 964 | 646 | 406
x10% | x10" | x10” | x10” | x10% | x10" | x10" | x10"
m 4 4 3 3 3 3 3 3

ARRREAZEFRIREN, REHREEEY, REREHERGETER,
KRR & SRR .
Ao, <[Aco] (3-13)
RF Ao, —REBHEST KM AR .

Z"t
A Y on, —PAN D EFR KRR RO LTRSS,
n,—TRSE A 55 fr 3 B ST K TEIE B o, B B FR IR 3

m—#H.
HREREEHKBEATTHEAGRER Q. WH, 0, F=HKNNEAC,, REA

B<Jo @ﬂtﬁ:

Ao, =[ZM} (3-14)

Ac, =k Ao, (3-15)
RF Ao, —KPTHEEH O, F=ERB KR SRR
k—EBARH.
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FEAMAE (EF) TEFLFARX

K {Z%[ffi_) J (3-16)
RPN, ABEHFER, HFHEHE, BN, =5%x10°%

(5) WEHEMT

SR RNRHN R A FREHNS . LFEEBHTHA. SFRNETEE
RERFEENES, BNERENETE, HEHEAMGIER BRAT S BFTHEN.
E—REOLT, W RERFTRENTHAMMS , XM HHARMIRERRTR
REBHE.

SRR, HIpREU “RBRE” hizE. Z—MEusias, 113
WRENE-MECEADRNEREREN, XMERKIBBRE. EHIEEIR
FRARSMBREE T RFIRE, RATET. Fil, RRREREEEHMETRUN

B n MEEBSLHRENIARR X, (i =1,2.....n) EWEHNTRE, LTREBECH:

Z=g(X, Xy X,) (3-17)

YZ=g(X, Xy X,) =00, BRNBBRREHE.

EXZREARMS MEE: Z=g(RS)=R-S

AR FRREH 2R

ER R

Z=g(R,S)=R-§=0 (3-18)
B, HZ>0, RREHAE; Z<0, RAREY: MZ=0, RAEERBRE.
AR>0, S>0K, RUHEAUEHMTHEMER:

Pf=P(Z<0)=P[(R—S)<0]=P(§<l)=P[ln(§)<0]=P[(lnR-lnS)<0] (3-19)
HEELE:

P, = [[rs)drds = [ ([ f(r,9)ariis = [1] fa(r)fs(s)arids
< (3-20)
= [ 0L [ fadrlis = [ £ (s)Fe(s)ds

RF  f(r,5)—(R,S) MBS HEEE,
Jr(r) —R oo RER;
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B=F HREWARNELER

f5(S)—s wmeEE,
Fr(S)=P(R<S) A R<S KM=,
B T H R RBE ARSI TR RS TR N

m
p=—=+ (321)
o,

EERYBE PFAF —NREHMXR. BHH R OB S 4 HRATF EELAH,

RERY Z WRNTFESHH, Kb m, =my—mg,0, =\c2+0% . bl

p="t= 8 T (3-22)
07 \oi+0)

5P R RBH S AT IRASART, KRB AR B R,
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FPREMAY (BF) TEFRLFARX

FHE HREENBHITEMT
4.1 B ANSYS BT IRMHE A bR

BHROB O EEYBUAZTARNE G, LR R AREEAEN
ARAATETETR, RFAR4RARIHENE RS, FAYSLHEX,
FIRBARIEN R BAFEERIE 198 M8, HPIUAEERTA, /43634058
jeo ERE 41,

AR B HER B ONEH, DREREHHEERASTHE ) NES
T, OB ERATAN MG, GHSEE S THERETRTLE,
BRI B AARR T, BRI A0SR B R E R E.

MALBREAZNNANREZIES, BRREAZR AR AT, MPANTHR
B, TR U

HEE N ERA ANSYS B SRR IR, BRAASREFT A= 4s
TR, BEIEEARFERNME. ZHAEETHEWERKEN, BRALEHHRT
AT, WA RS B HE,
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Figd4-1.1 ZJ50/3150LDB drilling derrick’s node unit chart
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TRAMAE (X)) TRALEUBX

AR
133 (284} 13
(8} (2M4)
1 ) 1%

i1

) (302
348) {4
- ﬁ) cus}—&\‘\ n
{382 (384 4 m’_m 7
(3’37) W%{m} {383) 5 {{g:)) 209 307 zpﬁm
P W? w0 T o) a13—Aan mo—ptt
(o1} (37 ) 551) | 1 fraayso)( ;;:} (#12) :; 110 254 238 28 o7z 2 e p;:
' N e[ [ [ ][4
AL ‘\\‘(m) M5 13297 20 o3 22228 M6 2 220

\\\\‘(ass}
\\ {357}
(322) \szo)\}(:w 8

{320 Yss8) (256)

B 4-1.2 ZJ50/3150LDB &iHlF8¥ S8l
Figd-1.2 ZJ50/3150LDB drilling derrick’s node unit chart

42 BETEHS
7E ANSYS BRI MgP, RiEidM (SOLUTION) AERIFFRSER.
42.1 In&yE
ZIRAMEANE RICREML T, 7 ANSYS BERTAW RS, BRIEAMBEI R

B, 8B = MIBARN=ZAEH4R, 45K%: UX. UY. UZ., ROTX . ROTY.
ROTZ.

422 BT
BREWRAUTRENARH, £YRFFX FY FZ MX MY MZ; &S
BA: Z MIE S NEE 9.8.
(1) E%
BYE: #REE. XFER. —EESBE. WHRLER. BIREER.
(2) EEHE
HARHEEEPH LRI LHEENR, RERFHREER, REEEH R
HRTRI 4 MR L BER _BEN_RABRER_BANLA N HAHIES
BEXABERBHRLFEA.
(3) TH&EH
BRBEMN (BKHR) 0, =3150 kN
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BNE FEBBNB AN

BREEH (BRRHHER) 0, =1800 kN
FrA TR N A

_20,+G,)

_20.,FGy
- Z

MREHR MR EETENEERF K PRTAR. EEREHNTANNE
BL, KPEHEATHE_BEMERE, BAZRANEN. TH 54 GRS
87° . MRHBREENLE 4-2.

By 546 kN

RO N HRTI0A

@om Oooooo“ ooomcoooa E‘ E :" &

2000000068 0000006067

@oooegoogoo

SOOAAAAD 600000000

> 9990000, 9900080
~ FEAFD

B42 —REURERTER
Figd-2 Thrible putting diagram of Kelly board
MR HERKF S,

Pﬁ*¥=%q-l-n-ctg9 = 46593 kN

(4) THEHHE
a) BAHHERRBRGRTFHHEIBITR 4 M A L,
b) TAERIEAMELIS R EI TN 4 M AL,
o) MARBHTHARALE B A HENF AN B G TR A.
(5) BREH
AHREAELBHBRREERNEN, EkAREMAERE.
REHERXN:
P=k, k-F-W (4-1)
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FEEMAE (£K) TRRLEELX

Rd k,—HEZLRY
k—4 T R
F—SHFANBRREEEETRANZEELNBEER, n’;
w—itERE, kPa.
a) Rig
BRSPS N TR v B 20.7 m/s, 12 BRE: 36 m/s, 47.8 m/s.
BEHRRN 2 53 bt BE R :
(v2), =1.136v10 —0.909 =1.136x 20.7 - 0.909 = 22.61 m/s
(v2), =1.136v10 — 0.909 =1.136x36 —0.909 = 40 m/s
(2), = 1.136v10 — 0.909 =1.136x 47.8~0.909 = 53.39 m/s
b) RE

- 3 — 2 — 2
VV|=(—”3)L=0.3195 kPa Wz=(-"z)L=1 kPa ug=$-”-2)—3=1.7s kPa
1600 1600 1600

FRREBZEMI =R, LBHE: 165m; FEBE: 165m; FEBHE: 18.505m.
BERNEILHME . EBYEERAMERRAFEFHRA M,
c) H HR KB
H TR KU B R
HREBRE: (KKREH: 20.7m/s, 36 m/s, 47.8 m/s)
Parg =k,p kg Fop-W,=1125811 kN
Porgr=hp kg Fop-W,=356382 kN
Popps=hypkyp Fop W, =63436 kN
HRFERE: (RKRENR: 20.7m/s, 36 m/s, 47.8 m/s)
Pasgs = kg kg - Fug W, =15.15805 kN
Progs =kug kug -Fop ‘W, =47.98369 kN
Prs =k b Fre - W, =85.41097 kN
HRTBRRAE: (KRFREHN: 20.7m/s, 36m/s, 47.8m/s)
Par =k s kg - Feg W, =13.37325 kN
Pargs = kg keg Fep W, =423338 kN

Parms =k krg - Frp ‘W, =75.35416 kN
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SNE FRBAKBHTEIN

d) R0 T PR B £ XL,
T PR R R PR
HEEERE: RKREH: 20.7m/s, 36m/s, 47.8m/s)
P =k, oo ki Fy W, =8.728848 kN
Poim =k, m ki Fy W, =2763168 kN
Paiws =k, m-Kpp Fi W, =49.18439 kN
FRFERE: ERRREHN: 20.7m/s, 36m/s, 47.8m/s)
Py =Koy Ko Fou W, =11.21279 kN
Poom =K Kup Fu-W, =35.49475 kN
Prss =Ko kg - Fin W, = 63.18066 kN
HETBRRE: RRXEH: 20.7m/s, 36 m/s, 47.8m/s)
) - =k,“ kg - Frog - W, =10.91431 kN
Pavms =k vp k5 Fry W, =34.54988 kN
Fovms = kv b - Frgy W, =61.49878 kN
e) {1 /5 B A R
1) 5 B R R X,
FHEEBRE: (RKREHR: 20.7m/s, 36m/s, 47.8 m/s)
Poiws =k pm ko F W, =2760124 kN
Purwr =k, pp kog Fy W, =8.740102 kN
Poiwy =k, gk Fy W, =1555738 kN
FRPBENE: (KKRER: 20.7m/s, 36m/s, 47.8 m/s)
Paom =K oom Kngy " Fi - W; =5.406059 kN
Proms = Kooy by Fo Wy =17.1132 kN
Prcomy =Koom gy - Fin - W, =30.46149 kKN
FHETBERE: (REKRER: 20.7m/s, 36m/s, 47.8 m/s)
Pasm =kpm -k - Frg W, =6.026875 kN
Parmy =k rm -k Frg W, =19.07843 kKN
Porows = kopy Ky - Frg Wy =33.9596 kN
) IRRE
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FEAMAF (ER) TR

@ HHERRLBAE: KEKREN: 20.7m/s, 36m/s, 47.8 m/s)
P =41.83 KN KN P, =132415 KN kN By, =235669 kN kN

@ MERRBRE: (KEKREHR: 207 m/s ; 36m/s ; 47.8m/s)
Py =18.82 KN Py, =59.58 kKN P, =106.06 kN

g) NBE /AL
HREBNBE IR EBT AL,
MIBREENTF -ESHRE L.

43 HERBNHEER
431 TRE. EIR. RABBETTHROBEITHSH
(1) &
BABEMN=0,, + Gz TGyt Py =3 868.57kN

FEMEMIMTEA:

a) RABAIN, FEHARMBHERARMEMS: F=967.142 kN;

b) “EEEEREM: G_p,~45 NHHE_BEETHAL.

(2) 44

ERABHT, #ENZERENE 4-3, NAHEWE4-4, 5710 MR AK LT
FHmE 41, mRXRTH:

a) HEN A LB NABRKETKESAIEEFLENME 4 £ERELE, H
BREN AR HEBENHTHXT L.

b) HERFSAER: HRLERBREKX, THED: EREEERBHEKX, &
TEREREED.

) BN A 4TEE 166 H7T, HBAN HEN 194.6 MPa; REKN KA 165 #7t,
R F1{E % 194.4 MPa.,

(3) BERK

4% API Spec 4F M€, HEEMWHIREREN 1.67,

BAN AL ETTHE R Q345B, ERMRMBIEN o, =345 MPa, HEERKBEN
THEEREN 1773, HERLEHER.

RBEARN S AR ITTHEL A Q345B, BIRAERIE N o, =345 MPa, ZERHH 1775,

MRRERPER.,
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SNE FREENBHTHEIM

(4) N
HRELRE. IR, BABEH T RLTE.

NODAL SOLUTION AN
JUL 24 2008

STEE= 15:32:55

SUB =1

TIME=1

UsuM (AVG) 7
RSYS=0 DA
DMX =,114358 g\‘
SMN =.239E-04 ’,5
SMX =.114358 oy
A
»
7,
[\

:?;44A!'
W s

WYy,
-

e\ 5, ANV AN Pt NPT, % AN AN

i \
VA‘“

RN TN T

.239E-04

,050839 076247 .101655
.012728 .038135 .063543 .088951 .114358

B 43 BABBRARHEREE

Figd-3 Derrick’s distortion diagram when the biggest loads
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FERABAFE (£F) TEFLEARX

NODAL SOLUTION

STEP=1
| sus =1

TIME=1

SEQV (AVG)
DMX =, 114358
SMN =80. 656
SMX =.195E+09

B0.656

.216E+08

.432E+08

. 649E+08

l/ -,
IR >
\ T\ T }_!
<

DX

B65E+08 .13C0E+09 .173E+09 ‘
.108E+09 .151E+09 .1958*05J

JUL 24 2008

15:31:38

& 250
N

NN

NN TS

<)

AV

B 44 BABHNFHEN S E

Figd-4 Derrick’s stress diagram when the biggest loads

K41 ERE. IR, BABRATHEN 10 MR A (HBhL: MPa)
Tabled-1 Derrick's first 10 big stresses under no wind load, no thribble and the biggest static load

unit: MPa

B | WO W | iWR | iR | JWHA | JWE | K%L | 60% | 66%
T E| R =3 BX B/ BK B/ ME | B | JER
CRE: ! j RNA o] Rz N NA | NA | NA
166 | 3 | 162 44 -112.4 -146.1 -63.7 -194.6 194.6 207 227.7
165 | 3 | 161 43 -112.5 -146.1 -63.9 -1944 194.4 207 2217.7
172 1 3 46 48 187.0 -181.7 176.4 -171.2 187.0 207 227.7
171 | 3 45 47 186.9 -181.8 176.8 -171.7 186.9 207 227.7
143 | 3 155 27 -94.4 -174.7 -90.4 -178.4 178.4 207 227.7
144 | 3 | 156 28 -94.2 -174.6 -90.2 -178.4 178.4 207 227.7
36 1 174 94 -94.8 -169.6 -88.1 -176.2 176.2 207 227.7
42 1 94 98 91.7 -172.1 -107.3 -155.7 172.1 207 227.7
215 | 6 17 25 64.3 -171.3 -13.8 -93.0 171.3 207 227.7
216 | 6 18 26 64.1 -171.3 -14.0 -93.0 171.3 207 227.7

432 BARIE (47.8m/s). THIgh. FTIRHALMBEITHIH
HBRBIEEMY =B, LB®: 165m; FBA: 165m; TEE: 18.505m.
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FOE HEBANEOHEMT

BRNBEHHTE. EFEEERIANERIBEFHRE.
B BERR
(1) &
FHREBXGE 47.8 m/s BERE: Popg =k, 5 kog Fiop W, =63436 kN
FHRPBRE 47.8 m/s BRE: Py, = kang hog - Fag W, =85.41097 kN
FETFBRE 47.8 m/s FRE: Parp =kipg kpg - Feg W, =75.35416 kN

BRELEBR BB P RERFEBEA KRR L, BERRGENRENTT
48 SRR F A .

(2) &

RE 47.8 m/s B, BERRAFENZKEWME 4-5, NAHRWME 4-6, & 107K
NIRRT IR 4-2. ERATA:

a) HEMASMEE: NABKETKENHEFARNEAE 4 FERBE, WH
RN A HREENHTHRTF L.

b) HERFHHMAER: FRERBRERER, THED: ERRERBHRK, &
TEREREA.

¢) BMANAALT 143 875, BANAEN 200 MPa; REBAMN A RAETE 144 BT,
HAEH 199.8 MPa.

(3) BERE

1RYE API Spec 4F HE, HEEHMMIREFRECK 1.67.

BRNALBETHE A Q345B, EMIRMEN o, =345 MPa, RERHA 1.725,
WERERBEKR.

BRI ST b B TCH A R Q345B, JEMRIRIRIE A 0, =345 MPa, ZERHA 1.727,
HERERPEK.

(4) /e

FEAEEERNBEANE 47.8 m/s. EHR. LTIV IR TRETE,
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FRAMKE (ER) TRRLLARY

NODAL SOLUTION AN
JUL 24 2008

STEP=1 17:28:53

sUB =1

TIME=1

USUM (AVG)

RSYS=0

DMX =.202139

SMN =.119E-04

SMX =.202139

.119e-04 . .08984¢ .134763 .17968
.02247 .067388 .112305 .157222 .202139

45 PIE 47.8 m/s BERRAERHHE
Fig4-5 Derrick’s distortion chart when its back comes the wind (47.8 m/s)

NODAL SOLUTION
JUL 24 2008
17:29:58

STEP=1

SUB =1

TIME=1

SEQV (AVG)
.202139
886.079
.200E409

DMX
SMN
sMX

1T

886,079 .444E+08 .889E+08 .133E+09 .178E+09
.222E+08 . 667E+08 .111E+09 .156E+09 .200E+09

46 MK 47.8 m/s HERRHA LN HE
Figd-6 Derrick’s stress chart when its back comes the wind (47.8 m/s)
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HIUE HRBAEEB ST HT

£42 BEKR 47.8 m/s R 10 MEKNHE (Afr: MPa)

Table4-2 Derrick's first 10 big stresses when its back comes the wind (47.8m/s) unit: MPa
BLL | W | W] iWR | WA | iYA | ¥R B | 60% | 66%
T ¥ R| R| BK B BX BN | aniE | ER | ER
5 | & i i | EA R A1 A N7 A | A | R
143 | 3 | 155 ] 27 -13.7 -200.0 -24.3 -189.3 200.0 207 | 2277
144 | 3 | 156 | 28 -13.7 -199.8 -24.2 -189.1 199.8 207 227.7
2151 6 17 25 143.0 -72.7 54.2 16.3 143.0 207 221.7
216 | 6 18 26 142.9 -72.7 54.2 16.3 142.9 207 | 2277
217 1 6 21 155 14.8 -132.9 -15.3 -102.6 132.9 207 | 2217
218 | 6 22 | 156 14.9 -132.8 -15.3 -102.5 132.8 207 | 227.7
149 | 3 27 31 -59.6 -125.3 -55.7 -128.5 128.5 207 227.7
150 | 3 28 32 -59.5 -125.1 -55.7 -128.2 1282 207 | 2277
173 | 3 43 53 -64.8 -106.6 -81.0 -89.8 106.6 207 227.7
174 | 3 44 54 -65.0 -106.6 -81.0 -90.0 106.6 207 | 2217

BMER: WEER

(1)

FIR EBRE 47.8 m/s B RE:
BRREB: Py =k, kg Fr W, =49.18439 kN

ZERRE: P =k oo kip Fr W, =1555738 kN
FHERF B RIE 47.8 m/s B RE:
BBREB: Poomy =Ko - ka - - W, = 63.18066 kKN

ERREB: Paow = koo ky Fo W, =30.46149 KN
HETBRE 47.8m/s B R,
BERRE: Pyrps =k Fr Frg W, =61.49878 kN

EBREB: Pyr =k,rpy krFrg W, =33.9596 kN

WERAAUEHEENRE, HEER, HEXIFRRE.

(2) o4

W& 47.8 nvs Bf, MIERRFLHEHEWE 4-7, NAHEWE 4-8, 8 10 MK
N AR TTAT R 4-3. EE T4
a) RN AN F#E: NHBKETRESAEFLNE 4 £EXBLE, WEH

RN B AN S TFHATF L.

b) FRERAGER: FRERBHEK, THED EREEEVLEKR, B
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FEAMKE (EF) ITERTHURY

TRERED.
o) AN AT 240 BT, BRNSEN 146.6 MPa; IREE KM RAERE 145 #T,
HAEH 123.3 MPa,
(3) BERH

HRE API Spec 4F HUE, HREMNZERECH 1.67,
BN AL TTAE S Q345B, JEMRMFRMEN o, =345 MPa, RERHH 2353,

HWRERERBER,
KBRS AE TR R Q345B, EMRIRIRME N o, = 345 MPa, B RHN 2.798,
HRRERYEKR.
(4) N
HERAEMIE R KB A RIE 47.8 m/s. THE. TARIRTRETE.

RSYS=0

DMX =.060563
SMN =.379E-05
SMX =.060563

.379E-05 .013461 .026919 .040377 .053835
.060563

.006733 .02019 .033648 .047106

B 47 R 47.8 m/s WA EZHE
Fig4-7 Derrick’s distortion chart when its side comes the wind ( 47.8 m/s )
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FE HFRBENENHE M

NODAL SOLUTION

| stEP=1
sUB =1

K 4-8 RE

+08

+08

.114E

47.8 m/s MERRIHF LN B

Figd-8 Derrick’s stress chart when its side comes the wind (47.8 m/s)

R 43 WERR 47.8 m/s L 10 MRS FE (BAL: MPa)
Table4-3 Derrick's first 10 big stresses when its side comes the wind (47.8 m/s ) unit: MPa

B | o Gi WO iWR | iWA | WA | JHA | BK&E | 60% | 66%
T | B | A R | &K B/ BX B/ E | BR[| ER
5| % i j R H KA IS KA RA | NAh | RA
240 [ 10 | 37 | 39 | 1332 | -1466 | 523 -65.7 1466 | 207 | 2277
145 | 3 157 | 29 -6.5 1233 | -26.1 | -103.5 1233 | 207 | 2277
155 | 3 29 | 37 | 220 -81.7 112 | -1143 1143 | 207 | 2277
215 | 6 17 | 25 38.1 -109.8 47 -76.2 109.8 | 207 | 2277
163 | 3 37 | 47 -7.0 -84.2 -15.7 -74.8 842 | 207 | 2277
216 | 6 18 | 26 84.1 -58.5 43.8 -18.0 84.1 | 207 | 2277
146 | 3 158 | 30 82.4 -34.2 58.9 -10.6 824 | 207 | 2277
209 | 6 25 | 157 | 112 -82.3 9.7 61.4 823 | 207 | 2277
171 | 3 45 | 47 76.4 -71.0 78.9 -73.5 789 | 207 | 2277
175 | 3 47 | 55 | 202 -78.0 31.3 -66.3 780 | 207 | 2277

433 RE 36 m/s. BN, THEHENBRETELHT

(1) fn#

FFHREBRE 36m/s BERE: Parpy =k,pp kip Frp W, =35.6382 kN

HERTF BURIE 36m/s BERER: Paog, = kg hup - Fog - W, =47.98369 kN




FEAMA%E (£F) TRMTZUARY

FRTBRRIE 36 m/s BRR: Parg, = kg keg - Frg W, =42.3338 kN
(2) 5
WILIR . T RIE 36 /s BY, HERRALNEREWE 4-9, R A EWE 4-10,
7 10 MEARR A BT IR 4-4. HERTA:
a) FRNANH#ES: NHABRKETABAREFENGE 4 £EARE, WEH
RENABDN: FREENH THAT L.
b) ARZHAGRER: FELRBRELX, THEAD: EREEEHOEK, B
TEREEAD.
) BMAN AT 143 BT, BRM S{EA 253.3 MPa; IRE AN /1 RETE 144 BT,
HAE% 253.1 MPa,
(3) BEKE
tR4E API Spec 4F HI5E, HELEMKIREREN 1.67,
BANAAEERTHE R Q345B, ERIRMEN o, =345 MPa, REFREN 1362,
AHRZERBER.
KRB KN A Teh R R Q345B, JEARARIRME N o, =345 MPa, L REH 1.363,
FHERZERBER.
(4) SRR
GEVRE 41, NARKBAAHFRTRENEZE@TL, WA 4-11 Fir.
XHZALHATINGE (% BT A2 H450x300x14x20), MIRAEALE 4-12. Mg
JFEHWE, NABME 4-12, §7 10 MEKR S KR TAHNE 4-42. BADL S 188.4
MPa, Z2R¥H 1.831. BBERE, BEREREEX.
(5) /N
AR, HREFRLR, THE. KiE 36 m/s i, FERRTATLLTE,
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FNE FRBENB A BT

NODAL SOLUTION

AN

JUL 25 2008
STEP=1 09:28:51
SUB =1
TIME=1
UsuM (AVG) ;
RSYS=0 Wi
DMX =.263658 V)(‘
SMN =.166E-04 §S
SMY =.263658 r‘r‘
Ay
‘ )
PRy
LB
<,
'ﬁ‘g‘
vi‘l:,
[y
LB
W
Q"
‘q
Vlk »
N U
0 R
5 :
o
>
]

.166E-04 .058604 «1171.9%

.175778 .234365
02931 .087897 .146484 .205071 .263658
49 KK 36 m/s BHRRAFERHHE
Figd-9 Derrick’s distortion chart when its back comes the wind (36 m/s)

NODAL SOLUTION

STEP=1
SUB =1
TIME=1
SEQV
DMX
SMN
SMX

(AVG)
=.263656
=4953
.253E+09

<A

=

A

~—

 SAVAA VA M VAR v
f‘ \' ‘ N

v
N

&/

N,
*Nz
NNV
e
L\ K
%N
.‘\‘71
".’4\\5
S
i

4953 .563E+08

.28ZE+08

.169E+09

.113E+09

.B44E+08 .141E+09

.197E+09

JUL 25 2008

.225E+09

AN

09:28:16

.253E+09

4-10 RGE 36 m/s HHERRFFLEMN 5B

Figd-10 Derrick’s stress chart when its back comes the wind (36 m/s)
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FEARMA% (%K) ITERTEURI

STEP=1 1 d??ﬁ
SUB =1 a2l
TIME=1

SEQV (

DMX =.26365

SMN =4953

SMX =.253E+

NP PN

495 . . 11 .169E+09 .
Y f£+08 .844E+08 .141E+09 . .253E+09

B 411 RE 36 m/s BHRAN SR HHAE
Fig4-11 Derrick’s local stress enlarged drawing when its back comes the wind (36 m/s)

‘ NODAL SOLUTION
| L 25 2008

STEP=1 10:41:47
SUB =1

TIME=1

SEQV (AVG)

DMX =.257887

e

SMX

=4880
=. 188E+09

\

N
DAL ek 45 14

|
‘ s s

| .419E+08 .B37E+08 L126E+09 E]

| .209E+08 . 628E+08 .105E+09 .146E+09 .18BE+09

Bl 4-12  In3EJE RN, E

Figd-12 Derrick’s local stress enlarged drawing after strengthening
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FNE HRBERB NI M

R 44 HERR 36 m/s FHERIBLEHET 10 MEAN S (BAL: MPa)
Table4-4 First 10 big stresses of derrick’s primary structure when its back comes the wind ( 36 m/s )
unit;: MPa

Bl W W] iWA | IR | JHE | WA | B | 60% | 66%
T E| A| A BK B/ BX B E | ER | BR
5 | %1 j %] A R A R h BiA | A | A
143 { 3 [ 155] 27 [ -215 2533 377 2370 | 2533 | 207 | 2277
144 | 3 | 156 | 28 | -215 -253.1 -37.6 2368 | 2531 | 207 | 2277
25 | 6 | 17 | 25 | 1894 -84.9 74.5 30.3 189.4 | 207 | 2277
216 | 6 | 18 | 26 | 1892 -84.9 744 302 189.2 | 207 | 2277
149 [ 3 | 27 | 31 -79.7 -162.4 -72.1 -169.3 | 1693 | 207 | 227.7
150 [ 3 [ 28] 32 -796 -162.2 -72.1 -169.1 169.1 | 207 | 2277
217 | 6 | 21 | 155 | 142 -165.9 21.6 -130.1 1659 | 207 | 2277
218 {6 | 22 | 156 | 142 -165.8 -21.6 1299 | 1658 | 207 | 2277
145 | 3 1157 | 29 | 1352 512 148.5 38.1 1485 | 207 | 2277
3

158 [ 30 135.1 51.0 148.5 37.9 148.5 207 | 2277

R4-d4a WERR 36 m/s FRMBLHIE 10 MK AR (AL MPa)
Tabled-4a  First 10 big stresses of derrick’s strengthens structure when its back comes the wind

(36m/s) unit: MPa

& ol oW | IWA | 1WA | JEA | WA | BAS| 0% | c6w
5 K| A | Bx | BN | BX | B | 3t | B | BB
! il 5 | mn | ma | mn | ma | B | m | e

17 25 188.4 -83.9 78.9 25.8 188.4 207 227.7
212 18 26 188.2 -83.9 78.8 25.7 188.2 207 227.7
213 21 27 19.8 -172.1 21.5 -130.5 172.1 207 22717
214 22 28 19.8 -172.0 21.5 -130.4 172.0 207 227.7

27 31 -74.1 -1679 | -128 | -168.6 | 168.6 | 207 | 2277

28 32 -74.1 -167.7 -12.7 -168.4 | 1684 | 207 | 2277

61 149 -20.7 -141.8 -74.3 -88.0 141.8 | 207 | 2277

62 150 -20.7 -141.8 -14.4 -88.0 141.8 | 207 | 227.7

43 53 -83.7 -139.6 | -107.5 | -1153 | 139.6 | 207 | 227.7

=
Wiwlwlwlw|w|o oo |o| ¥ 3k NS

44 54 -83.9 -139.6 | -107.4 | -1154 | 139.6 | 207 | 2277

SFER: MERRA
(1 mE
FFER_EBRGE 36 m/s Bt R
ERRE: Prywy =k pm kg Fy-W,=27.63168 kN
ERRB: Pupw =k om kpg-Fy W, =8.740102 kN
FEE B RIE 36 m/s R :
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FEAMAE (EFR) TRFEIFMRX

ERRE: P, =Kkon kom: Fo W, =3549475 kKN
ERREB: Promy =Fp ko Fau- W, =17.1132 kN
FLET B RE 36 nvs B XRE .
GRREB: Parpy =kppy by Fry W, =34.54988 kN
LERRE: Purmy =k.ry krFry W, =19.07843 kN
RIE 36m/s B SHRMB: Py, =59.58 kN, MARRE 4B =B & —aiE Fxt ¥

RLE, BRAR—MITMH,
VREEFENKPEM: Pyye=46593 kN, MHRKFEFHHE B EIEER

MW RL, fBaHERN.

(2) 4%

WO 8. RE 36 m/s i, MERFAFEHZREME 4-13, NAHEWE
4-14, B 10 MEKRR S BTTA IR 4-5. HERATA:

a) HRNNMGER: NABRKETKREAREFRIEE 4 £EREL, WH
PR B FHEREAEN S FHAT L.

b) ARBRSAHEL: ARERBHEKR, THRD: EERERRERK, B
TBRERE.

¢) BMAMAALT 240 BT, BAMNSEN 125 MPa; KRB KRR ELE 330 BT,
HAEH 121.9 MPa,

(3) BERE

HRIE API Spec 4F FU5E, FHREMMIREREN 1.67.

BRI AR THE S Q345B, JEMBMBEN o, =345 MPa, RERYA 2.76,

R REREEX.

REBEKN IR TTHE A Q345B, ERRIRIBIEN o, =345 MPa, RERHN 1.928,
HRZEREEX.

(4) /N

FEEWIIR, THR. RE 36 m/s B, MERALA T ZLTH,
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FNE HREANBOTEIN

NODAL SOLUTION AN
JUL 25 2008

STEP=1 17:20:30

sUB =1

TIME=1

usuM (AVG)

RSYS=0

DMX =.074949

SMN =.229E-05

SMX =.074949

.016657 .033312 .06662

.229E-05 2
.00833 .024985 .04164 .058295 .074949

B 4-13 W& 36m/s MR R HL3TH H
Figd-13 Derrick’s distortion chart when its side comes the wind (36 m/s)

NODAL SOLUTION AN
JUL 25 2008

STEP=1 17:21:08

SUB =1

TIME=1

SEQV (AVG)
DMX =.074949
SMN =3484

SMX =.125E+09

3484 .278E+08 .555E+08 .B833E+08 .111E+09
+139E+08 .417E+08 .694E+08 . 972E+08 .125e+09

B 414 R 36 m/s WHER AL S B
Figd-14 Derrick’s stress chart when its side comes the wind (36 m/s)
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FEAMAY (£FX) TEBLFMUBY

F45 QUERRA 36 m/s FRE 10 MKW AHE (HAL:MPa)

Table4-5 Derrick's first 10 big stresses when its side comes the wind (36m/s ) unit: MPa
Bl | W | [ WA | iHA | WA | JWA | BX4 | eov | 66
|#| & | A | Bx | Bd | BX | Bd | % | BB | EW
5 | & | i j NA )] %)) ) NA | NA | A
240 | 10 | 37 39 115.0 -125.0 48.0 -58.1 125.0 207 227.7
330 | 20 | 219 | 234 120.7 -121.9 60.4 -61.6 1219 141 155.1
145 | 3 | 157 | 29 -16.8 -112.0 -27.6 -101.0 112.0 207 | 2277
39 1 93 95 45.0 -41.2 109.5 -105.7 109.5 207 227.7
320 | 20 ) 225 | 227 108.3 -97.0 56.4 -45.1 108.3 141 155.1
155 1 3 29 37 277 -74.7 -1.7 -100.0 100.0 207 227.7
2151 6 17 25 17.8 -89.3 4.3 -67.0 89.3 207 227.7
33 1 89 173 -21.8 -48.6 15.9 -85.6 85.6 207 227.7
317 | 20 | 222 | 224 52.7 -56.3 81.9 -85.5 85.5 141 155.1
34 1 173 93 17.1 -84.6 -0.9 -66.6 84.6 207 227.7

434 RUR20.7m/s. BEHE. TIULRHRGBEITE 7
FRZHBEBF=0; + Gy +Gy+Py=2293.57 kKN
F—FER: FHERR

(1) &
BUESAn, TEHRMBMBRARRMENS: F=573393 kN
“REEREMN: G, =45 KNHHE_EEEWAL.
FEE, P, FTRRE 20. Tn/s HEERNKE:
Paym =kyg kg Fop-W,=1125811 kKN
Prsrs = kg g Fug - W; =15.15805 kN
Pavm =g krg - Frp - W, =13.37325 kN

(2) 4

K& 20.7 m/s, BUEERF T, FERRHALHTHENE 4-15, NAEME 4-16,

R AIFIRINE 4-6. B AT 4

a) RN MABRKETKEMHEFRHE 4 FERBRLE, W5

BN AB: HEBAEN S THAT L.

b) ARBHSAER: HELREHEK, FTHBRA: FRREEREEX, &

TBREEEA.

¢) BANAALTF 143, 144 850, B RN HE R 142.2 MPa; KB KN H1 RAETE 166

Bu, H{EH 135.8 MPa.
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FUE FRBEOBHHEI N

(3) BER#Z

1R4E API Spec 4F #5E, FHREMMZEREN 1.67.

BN S At B TAE S Q345B, JEMRIRFRME A o, =345MPa, REREA 2426,
WREREREEK.

WK H kb2 TR Q345B, JEMRARBRME A o, =345MPa, RERYA 2.54,
HERERYEKX.

(4) /g5

FERAERNGE 20.7 m/s. BEBA . BERRIATREWVE.

NODAL SOLUTION AN
) JUL 25 2008
sTER=1 15:26: 06
|
|
|
|
|
|
.181E-04 .023196 0655 .09273 |
.011607 .034785 .057963 .081141 .104315 |

415 RIE 207 m/s. BUEBHA T HRAFEREE
Figd-15 Derrick’s distortion chart under rated load when its back comes the wind (20.7 m/s)



FEAMAY (ER) TERMTEERX

|
| NODAL SOLUTION AN 1
[ JUL 25 2008 |
| srEP=l 15:26:38 |
| suB =1 |
| TIME=1
| sEqQv (AVG)
| pDMx =.104319
| sMN =435.185
| sMx =.142B+09

| i / i 1
435.185 .316E+08 .632E+08 . 948E+08 . 1268409
.158E+08 .474E+08 .790E+08 .111E409 . 142E+09

416 AE20.7 m/s. BEBAEERRAFLENSE
Figd4-16 Derrick’s stress chart under rated load when its back comes the wind(20.7 m/s)

Ra6 RIE20.7 /s, BERHHERAFLN 10 MEKR AR (HfL: MPa)

Table4-6 Derrick's first 10 big stresses under rated load when its back comes the wind(20.7 m/s)
unit: MPa

46 48 114.8 -114.6 108.2 -108.1 1148 | 207 | 227.7

Bl | W | W | iwa | iwA | JHA | JTA | BK% | 6% | 66x
| % | 8| A | B | BN | BX | RS | WE | EB| B
2 & | 1| 5| mh | Ry | mn | mH | By | ma| mp
143 3 155 27 -59.5 -141.6 -58.6 -142.2 142.2 207 227.7
144 3 156 28 -59.4 -141.5 -58.5 -142.2 142.2 207 227.7
166 3 162 44 -84.4 -102.0 -50.3 -135.8 135.8 207 227.7
165 3 161 43 -84.4 -102.0 -50.4 -135.7 135.7 207 227.7
158 3 32 162 -65.8 -119.7 -86.5 -98.6 119.7 207 227.7
157 3 31 161 -66.1 -119.5 -86.6 -98.6 119.5 207 227.7
215 6 17 25 62.8 -115.9 0.9 -53.7 115.9 207 227.7
216 6 18 26 62.6 -115.9 0.7 -53.8 115.9 207 227.7

3

3

45 47 114.7 -114.7 108.5 -108.5 1147 | 207 | 2277

BMER: MERR,
(1) i
BB, FEHLETRHESRARRMMS:
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WA

SNE HREANBHHEMN

229357

F =573.393 kN

“RAERRA: G, =45 WNHAE-EEEHAL.

BB RE:
P =k, o ko Fy W, =8.728848 kN
Propy = Koogy Koy - Fou W, =11.21279 KN
Pop = Kop Koy Frgy W, =10.91431 kKN
ERRE:
P =k, oo kg Fi W, =2.760124 kN
Py = Foom b - Fon W, = 5.406059 kN
Pavo = Kpp -l - Frg W, =6.026875 kN
(2) &

K 20.7 m/s. BEEA. WERAALZVENE 417, NAEME 4-18, 510
AR BT HNR 4-7 Fim. BERTA:
a) HEN AN NABKETKEMAEFLNEE 4 KRR E, W
BN BN FFRBAN N THAT L.
b) FHEBHAFHER: HRLREREK, THED: FREEERLEX, &
TBRERRD.
o) BANALLTF 171 85T, BRMAMEH 126.5 MPa; IREB KN S KA 165 BT,
HAEH 125.5 MPa,
(3) BERZ
1R3% API SPEC 4F M€, HEEMWKRERECA 1.67,
BN A8 TR N Q345B, BRRMEIRME N o, =345 MPa, ZEFRYCH 2.727,
HRZEREEKX.,
KB KN S4B TehtEl R Q345B, JEARIRIR A 345 MPa, RERYH 2749, WA
ZERPEK.
(4) M
FEERHE 207 m/s. BEHH . MERATRTRZLTE.



FEAMAE (ER) TERTFURY

AN

NODAL SOLUTION
JUL 25 2008

STEP=1
16:25:36
SUB =1 ux

TIME=1
UsuM (AVG) X
RSYS=0 '

DMX =.074675

SMN =, 640E-05 -
SMX =. 074675 y,
—
N
\\
\
\/
\/
\\
‘\\/ /

- 640E-05 -016599 .033192 7049785 .066378
.008303 .024896 .041489 .058082 .074675

417 R 207 mis. MR BEBRAHEREE
Figd-17 Derrick’s distortion chart under rated load when its side comes the wind(20.7 m/s)

AN

NODAL SOLUTION
JUL 25 2008
STEP=1 16:26:09

SEQV (AVG)
DMX =.074675
SMN =14367
SMX =.127E+09

14367 3 +08 .562E+08 .B43E+08 .112E+09
.141E+08 .422E+08 .703E+08 . 984E+08 .127E+409
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MpmT TS

FUE FEBGRKBHTEIH

4T RE207mis. MR BERHAHEEN 10 MEKRHF (AL MPa)
Tabled-7 Derrick's first 10 big stresses under rated load when its side comes the wind(20.7 m/s)

unit: MPa

Bl X | W | W [iWA | iWA | IHA | JHA | Bxs | 60% | 66%
| % | A K| BK| BN | BX | BN | HE |ER| BB
5 % I j )] %)) R A R RA | KA | BA
17 3 45 47 126.5 -122.5 120.7 -116.6 126.5 207 | 227.7
165 3 161 43 -71.8 -94.0 -40.1 -125.5 125.5 207 | 227.7
215 6 17 25 45.7 -124.1 8.1 -70.1 124.1 207 | 2277
166 3 162 44 -71.3 -89.6 -41.2 -119.5 119.5 207 | 227.7
144 3 156 28 -51.0 -119.1 -50.4 -119.5 119.5 207 | 227.7
240 10 37 39 112.1 -115.0 64.4 -67.3 115.0 207 | 2277
172 3 46 48 111.0 -108.3 103.4 -100.7 111.0 207 | 227.7
157 3 31 161 -54.2 -110.8 -78.4 -86.2 110.8 207 | 227.7
143 3 155 27 -67.8 -105.0 -62.4 -110.2 110.2 207 | 2277
175 3 47 55 -12.8 -106.6 -36.3 -82.6 106.6 207 | 227.7
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FEAMKE ($F) TEMEFART

FLE ARBENEAREITESHR
5.1 RBHNIHH
5.1.1 BASRHBET
REER: Gy =489 kKN  Z“RE&HE: G_,=45 KN

WERHER: G, =9452 KN HRELBHE: G, =29176 kN

512 BREBHS P HEHTH

EIE ANSYS IR TR, MinEaTr, REFHLEMHNTE Y ARRDELNE,
R REN S, WREM 647,

FRA RS A EER, FEREREENERS, BEERTHESIFRAEH
AR RRER T,

HREA Fa=61, RAK S P=846 KN

HEEF A a=100, RAK S P=76.05 kN

HEEF A a=150, RAN S P=71.65 kN

CLETHERY, EAREAIET, RAEWS P BHEA,

52 HEEEABETESH
521 HRBEHREHEARBa=6 (EAHNEBKRES) BETE
(1) 447

AR P =846 kKN, ZBHWE 51, NHE 52, NHES1. HERATMS:

a) AN RAET 143 SHTT, BKNF{EN 288.7 MPa. i £ juab k% Q345B,
JEIRAR PR Jy 345 MPa, 2FRHH 1.195.

b) REARN ) RAETE 144 SH T, R F1{H 288.4 MPa. % TAH R % Q345B, /&
FRA% PR K 345 MPa, Z2FEHH 1.196.

(2) BERLH
RELZE, HEEA TR TREREMET 1.5, TR TEAHFERLRIURAD.
(3) st

BAN S BB EARREREL, WE 5-3Fin. ZERIFEVISEFHEZLAME
K, XHEABIEELMNE GZETETE2H H450x300x14x20), IEH RE
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FHE HRBAREFBETHMT

5-4 Fim. MSREEFE, REWE S-S5, NAWME S-6, MAWME 5-2.

IBEBRRNAREE 213 SHIT, BRNAMEN 211.6 MPa, ZBTAMH X
Q345B, JEMREBRN 345 MPa, REREH 1.63; IRBANHRELE 214 28T, NS
{2 211.3 MPa, % ITTAMK A Q345B, JERARFE A 345 MPa, REZREY 1.633.

ZRERY, WEREREER.

(4) /NG

RUBE, FRBEERBEHEN fla=6 GEFAMMERS) MELEEA %
EREEX.

UsuM

NODAL SOLUTION AN
JUL 27 2008

STEP=1 08:05:27

SUB =1

TIME=1

RSYE=0

DMX =. 066061
SMN =.639E-03
SMX =.066061

(AVG)

w4~ PIRK/ i
o v S S AWANNYA
e SNV S ZANNVANN

vam "

.639E-03 015178 . ‘ .02916 '.044254 .058792
.007%08 .022447 .036985 .051523 .066061

51 BAfia=6 HRRELEHEELE

Fig5-1 Derrick's primary structure distortion chart when @ =6’
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FRAEMKE ($K) TERTEMRX

NODAL SOLUTION I\N
. JUL 27 2008
ST =1 n -
STEP 08:06:03
SMN =905.25
sM¥ =.2B9E+09
MN
=
X
QOE.ZSL .642E+08 .12BE+09 .192E+09 .257E+09
.321E+08 . 962E+08 .160E+09 .225E+09 .289E+09

52 BAfia=6 HERBEEHNAR

Fig5-2 Derrick's primary structure stress chart when o =6’

NODAL SOLUTION

STEP=1

/ W
. 643E+08 .129E409 .193E+09 .257E+09
.322E+08 964E+08 -161E+09 .225E+09 .289E+09

53 HREREREN R BEE

Fig5-1 Derrick's biggest stress chart of primary structure when @ =6°
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BHE HEBEREA BT HIH

& 51 BR A a =6 FRRGEHET 10 MEKN AR (BAL: MPa)

Table5-1 First 10 big stresses of derrick’s primary structure when @ =6’ unit: MPa
BIZ| ¥ | ¥ | i¥1 iHR JWA JWA | BK% | 60% | 66%
T || R | R BX BN BX B/ SE | ER | ER
5 [ &| i j RS Rz N A 2 73 BA | NA | A
143 | 3 | 155 | 27 63.0 -288.7 56.8 -282.5 288.7 207 | 2277
144 | 3 | 156 | 28 62.9 -288.4 56.8 -282.3 288.4 207 | 227.7
217 | 6 21 155 83.6 -208.4 214 -146.1 208.4 207 221.7
218 | 6 22 156 83.4 -208.1 21.4 -146.0 208.1 207 | 227.7
145 | 3 157 | 29 122.7 -182.9 132.1 -192.3 192.3 207 | 2277
146 | 3 158 | 30 122.6 -183.0 131.9 -192.3 192.3 207 2277
149 | 3 27 31 -65.2 -160.3 -80.3 -145.1 160.3 207 227.7
150 | 3 28 32 -65.1 -160.1 -80.5 -144.6 160.1 207 221.7
220 | 6 26 158 126.4 -160.1 55.2 -88.9 160.1 207 227.7
219 | 6 25 157 126.5 -160.0 553 -88.8 160.0 207 227.7

ELEMENTS

B 54 HFEmBREHRDE

FigS-4 Derrick's superstructure model chart
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FEAMAZE CER) TEFELFMURX

NODAL SOLUTION

AN

JUL 27 2008
STER=1 09:24:10
sUB =1
TIME=1
USUM (AVG)
RSYS=0
DMX =. 065882
SMN =.639E-03
SMX =.065862

7/ _:“.""IA\N.- LJIV/:

RN TS
e tY‘

. 639E-03 .015138 .029636 .044135 .058633
.007888 .022387 .036885 .051384 .065882

55 HEMBEHWE Ao =6 ZHE

Fig5-5 Derrick's superstructure distoration chart when a =6°

NODAL SOLUTION

AN

JUL 27 2008
BTER=L 09:23:22
sUB =1
TIME=1
SEQV (AVEG)
DMX =.065882
SMN =2865
SMX =.212E+409

2865 .470E+08 . 940E+08 141E+09 188E+09
.235E+08 .705E+08 .11BE+09 .165E+09 .212E+09

56 HFEMABELEHEA A =6 NHE

Fig5-6 Derrick's superstructure stress chart when o =6’
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LR FRBENETBETH M

52 FE (MERGH) BIANNE « =6°§1 10 MEANSE (AL MPa)

Table5-2 First 10 big stresses of derrick’s superstructure when o =6° unit: MPa
Bl | % | W | iWR | iHR | JVAR | JHA | BKE | 60% | 66%
| % | A | & &K | BN | BX | BN | wE | ER| ER
5| % i j B A R H N A R H RA | N | NS
213 6 21 27 86.8 -211.6 21.6 -146.4 211.6 | 207 | 227.7
214 6 22 28 86.6 -211.3 21,6 -146.3 2113 | 207 | 2277
145 3 27 31 -62.3 -163.4 -84.0 -141.6 163.4 | 207 | 227.7
146 3 28 32 -62.2 -163.2 -84.2 -141.1 163.2 | 207 | 227.7
216 6 26 30 122.7 -156.5 64.8 -98.6 156.5 | 207 | 227.7
215 6 25 29 122.7 -156.5 64.9 -98.6 156.5 | 207 | 227.7
162 3 162 | 44 -106.7 -108.8 -74.1 -1414 1414 | 207 | 2277
161 3 161 43 -106.6 -108.4 -74.4 -140.5 1405 | 207 | 227.7
170 3 44 54 -85.9 -130.6 -101.8 -114.7 130.6 | 207 | 227.7
169 3 43 53 -85.4 -130.6 -101.7 -114.2 130.6 | 207 | 227.7

522 ARRISEHWER Ba=10REItH

(1) 27

R\ S P=7605kN, ZHEMES-7, NAHRE S-8, MAHRMEK 53, HEXRT
A0

BAMN KA 213 BHRTT, BAMNNE 2204 MPa, Z8TTAME X Q345B, &
IRR PR K 345 MPa, ZEREH 1.565.

KBRS RAETE 214 SHIT, RS1E220.1 MPa, %8 TAME % Q345B, ER
IR A 345 MPa, RERHNA 1.567.

(2) BERE

RELR, FREATATREREFMET 1S, ETATEAHELZLREHL
XK,

(3) g

HRBEERAA =1V ERARLBEER,
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FEABAE ($F) TEHRLEMRX

TNODAL SOLUTION AN

JUL 27 2008
BIEE=L 16:18:35
SUB =1
TIME=1
UsuM (AVG)
RSYS=0
DMX =. 067704
SMN =.661E-03
SMX =. 067704

1». -

- \m N
', “v
-

. 661E-03 .015559 .030458 T045356 .060255
00811 .023008 .037907 .052806 067704

57 EBAMa=10HERELEHELE

Fig§-7 Derrick's primary structure distortion chart when « =10

NODAL SOLUTION

AN

JuL 27 2008
STEp=l 16:18:05
SUB =1
TIME=1
SEQV (AVG)
DMX =.067704
SMN =6949
SMX =.220E+09

BV S AR
‘J/A ’«:;"‘ 'Q— —

ﬂ'

6949 .490E+08 . 979E+08 .147B+09 .196E+09
.245E+08 . 735E+08 .122E+09 .171E+09 .220E+09

58 EAfa=10"FLRELEHNE

Fig5-8 Derrick's primary structure stress chart when a =10°
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ZIE FEBENEABEAEIN

%53 B a =10 FRRHEHT 10 MEARSR (AfL: MPa)

162 44 -103.4 -105.5 -73.0 -135.8 1358 | 207 | 227.7

161 43 -103.3 -105.1 -134 -135.0 135.0 | 207 | 2277

44 54 -82.9 -126.8 -99.4 -110.3 126.8 | 207 | 227.7

Table5-3 First 10 big stresses of derrick’s primary structure when @ =10’ unit: MPa

oo | Wl | IR | IWA | JHR | JVAR | BKE | 60% | 66%
T | ® R R BX B/ BX B/ E | BR | BR
5| % i j R A1 R R A R A KA | B | EA
213 6 21 27 104.4 -220.4 324 -148.3 2204 207 | 2277
214 6 22 28 104.2 -220.1 323 -148.2 220.1 207 227.7
145 3 27 31 -56.2 -162.5 -83.0 -135.6 162.5 207 | 2277
146 3 28 32 -56.2 -162.3 -83.2 -135.1 162.3 207 | 2217
216 6 26 30 133.6 -158.0 74.6 -99.0 158.0 207 | 227.7
215 6 25 29 133.6 -158.0 74.7 -99.0 158.0 207 | 22717

3

3

3

3

43 53 -82.4 -126.8 -99.3 -109.8 126.8 | 207 | 227.7

523 HEEREHER fa=15BEHTE

(1) 4

BRI P=7165 N, ZHEWE 59, NAE 5-10, ARWE 5-4. HER
&

BRI HRATE 213 B8, BANAME 2174 MPa, ZETTAEKHE N Q345B,
JERRARFR N 345 MPa, HAFREK 1.587.

WEBKR N RAEZE 214 S85T, NAMH 2171 MPa, ZHBITTAHME A Q345B, &
FRA% PR A 345 MPa, HAEFREN 1.589,

(2) BERZ

BESK, #EEATRTRLZEAET 15, FTRTEAARZERIHE
Ko

(3) &
HRBEER o =15 HHEEAREBEER.
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FRAEMAE (ER) TRMLEUBX

AN

NODAL SOLUTION

JUL 27 2008
STEP=1 15:26:44
SUB =1
TIME=1
UsuM (AVG)
RSYS=0
DMX =.067752
SMN =, 659E-03
SMX =.067752

5569 030478 .045388 .060297

.659E-03 01
.008114 .023023 .037933 .052843 .067752

B 59 BAfia=15HERGEGHELE

Fig5-9 Derrick's primary structure distortion chart when @ =15°

AN

NODAL SOLUTION

JUL 27 2008

STEP=1 15:26: 16
SUB =1

TIME=1

SEQV (AVG)

DMX =.067752

SMN =11858

SMX =.217E+09

11858 .483E+08 .966E+08v ] .145E+09 193E+09
.242E+08 .125E+408 .121E+09 .169E+09 .217E+09

510 BAfMa=15#HBREESHNHE

Fig5-10 Derrick's primary structure stress chart when o =15
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FRE HREGQERREAEIH

£54 BAAa=15HRREEHH 10 MERN AR (BAL: MPa)

Table5-4  First 10 big stresses of derrick’s primary structure when @ =15°  unit: MPa

25 29 133.2 -155.4 752 973 1554 | 207 | 2277

162 44 -100.7 -102.9 -714 -132.1 132.1 207 | 2277

161 43 -100.4 -102.7 -71.8 -131.3 1313 | 207 | 2277
44 54 -80.8 -123.6 -96.8 -107.4 123.6 | 207 | 2277
43 53 -80.4 -123.5 -96.8 -107.0 123.5 | 207 | 227.7

53 AFRMEABEITTES

(1)

ANFREFREFRAEAEHHTIHE, 1B4E CAD BAKE Pro/E B@ T LAER
(& 5-11), REFN ANSYS Workbench & . #EEAHa=6 GERMPHERS)
i, RARNBK, P=84.6 kN, REMTIHHTANFLREABETE.

ANFRARELE 5-12, MEENL 5-13,

(2) 447

BRNELE 5-14, BRABEN 515, AFEBRNABKEALAE 5-16, AF
ZRRUBRR DK M A B L 5-17, AFERBRER N BK R A E LA 5-18. BHEIR 40
BRNAEY 180 MPa, BAN ;AN TFEE fik, FI/EMKNSMUR SRR BX
%A 134 mm, REENFLETE.

(3) BERE

Y& API SPEC 4F HL5E, HBLEHMMTLREH 1.67.

ANFRBERN A BTTHE N Q345B, EMBPBIE R 0, =345 MPa, AFHEER
FE I RERECH 1.92, HERERBEX,

(4) /M5

AFREBEEFNHIRT REBEEK.

Bl | W | w | iwa | ivA | iwA | swa | mxm | 6w | e
m| % | x| A | B | B | Bx | Bb | xtE | BR| BE
glw | 1| | mo | mp | mr | ma | mp | m| EA
213 6 21 27 105.6 2174 338 -145.5 2174 207 227.7
214 6 22 28 105.4 -217.1 33.7 -1453 217.1 207 227.7
145 3 27 31 -53.9 -158.8 -81.2 -131.4 158.8 207 227.7
146 3 28 32 -53.9 -158.6 -81.4 -131.0 158.6 207 227.7
216 6 26 30 133.1 -155.4 75.1 973 1554 207 227.7

6

3

3

3

3

58




FEEBA¥ (EX) ITEFL¥ABX

Bs511 AFRLERIE
Fig5-11 Gin pole’s entity model chart

B 512 AFRARE (ARTHRE)

FigS-12  Gin pole’s restraint chart (The restraint surface is a green)
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FLE FRBAHRABE M

B 513 ATFHEMBE (MBEARE)
Fig5-13 Gin pole’s loading chart (The loading surface is a green)

NODAL SOLUTION AN

STEP=1 JUL 27 2008
SUB =1 ! 22:25:28
TIME=1

SEQV (AVG)

DMX =.013379

SMN =183820
SMX =.180E+05

189820

.401E+08 .799E+08 -1Z0E+09 .160E+09
.Z0lE+08 .600E+08 -999E+08 .140E409 -180E+09|

B 514 AFEBANAHE
Fig5-14 Gin pole’s biggest stress chart
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FTRAMAY (¥R) TERLEMRX

vHODAL SOLUTION AN
STEP=1 JUL 27 z008
SUB =1 22:27:33
TIME=1
UsUM {AVG)
RSYS=0
DMX =.013379
SMX =.013379
0 .002973 .005946 .008919 .011892
.001487 .00446 .007433 .010406 .013379

B515 AFEREAUBE
Fig5-15 Gin pole’s biggest displacement chart

B 516 AFREANABKE
Fig5-16 Gin pole’s biggest stress enlarged chart
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BEE HRBANEH BT

AN

JUL 28 z008
09:35:52

NODAL SOLUTION

STEP=1

SUB =1

TIME=1

SEQV (AVG)
DMX =.013379
SMN =189820
SMX =.180E+09

non

"

189820 -160E+09

.20 +03 .180E+09

B 517 AFRAEBRNABKRHGE
Fig5-17 Gin pole’s bigger spot of lead leg stress distribution chart

AN

HODAL SOLUTION

STED=1 JUL 28 2008
SUB =1 09:37:59
TIME=1 :

SEQV {AVG) HOE+08

DMX =.013379

SMN =189820

¥ | 1145400
SMX =.180E+09%5

189820

09 - 160E+09

.ZUlE+05. X 4 .140E+09 . 180E+09

B 518 AFRERNABKRRME
Fig5-18 Gin pole’s bigger spot of hind leg stress distribution chart
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FRAMAE (EK) TBRHLEMBY

ERE HRNERRELTE S
6.1 AIFOHRIEEMHTS

ZJ50/3150LDB #5 8L 48515 RMITH, RATFOHE. SMAFONSH, HHEE
BEAEAD, RERMERFOWURS, B a8 mOEREFETR. FUiFn
HROBERE RN —REA - SENESHEY, 435S ETRN
HHEEE. MRBEZARESER:

M=N-e (6-1)
AP N—h#mEH,
e—RRLoEE.

R ERAFIAROIBEEHCER, MENREHTANE. FEITARN
BEMAMUAEASHHERIESR X, TAERKEE FRGHEEERTARIELR
MRS —BEFEHE LRERRAIERANEE, SMRTRE RSN, TFR
FEEEEEEE, RETAKRELETROERASE. B, fXROREE T EER
ARUAPRREE, FRAFASEEEMNBETE (BRELOBTRARIER
HHET—-REE) HESH, SEINGEETERMELAEHRRBENRIE,
W REL MBS RRE.

LA BAANEEER, —REMAEAEE: —RFHIRFHMULH
HLAERWAE, URERSHRNHASERE.

BHAE: BEEaRHRE48HE.

BEARZHTHROEN, BUREESRE— N EBNHE. —& A BHEHN
B4 KRR MISLAER AR AR

6.2 FREFREITEMNELITEE

FROBHARETEEY, TRESHEXMIFRLEHIRERLH, RELEH
FISE S04 L AL — MR R AR X 44 P R RO G025 WP B LA R4 L K
P A BISERER R RIS . FHRMNBRRETEN AT S: —RRIEF RS
WEHREKANL A, ZRECHZERR T EREY,

(1) $FEEMWLAMTE Y%

RIFFOHENESER, HEKAL
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H P

AR FRRBABEE TR

( A
A, = |2 +40x=
A e A,

Rep 4, —B/MER y BB

A—BMENBIRNEER;
A—BEEEET y BN EHEENEEERZ M.

(2) AUFFRFHRKRRE B AREN T H
a) WWEARBHAERRHENBBRNRIERE C

c=L E

Yy LhZ[(;”I—)Jr(f]—)]
1 2

AF N—ERATA DRRENEESL BHEIEBRA);

L—HEXBMEE GESERE):

y—ENEAT, WA A DIAE,

E—HHRiiEE,

h—{ B BT I s

b—JE T E,

I« L,—R. ERBETRIREE.
R R B/ ME.

(6-2)

(6-3)

b) WECL/Af, LABWBEZEZRIMKER, 4AAKBHEER, fAXESE

HITUE BT 92

©) MEKBEAKWEBAMCL/ Af , BER, HEBUIEARYy.

d) HEAREENAKE =L

o
r

©) HANBHRRER, HENER e, NHLZEMENRER .

6.3 FRBEEBTEIHEER
2 ANSYS T EBRHLIER L BRERE, WK 6-1.



FRAMKE (EF) TREL$ABX

FACT=,355E+07
USUM (AVG)

SMN =,557E-05
SMX =1.35

¥ AN

1 .B899669 1.2
.149983 +449937 .749892 1.05 1.35 .149983 |

.557E-05 .29996 .599914

NODAL SOLUTION
JUL 30 2008

09:22:32 | STEP=1
SUB =1
FACT=.355E+407
| uswm (AVG)
RSYS=0

DMX =1.35

SMN =.557E-05
SMX =1.35

.857E-05 .29994
o9x37

.599914
.749897 i1 |

Juy 30 2008
09:22:32
X

Fig6-1 Derrick’s critical instability distortion chart

6.3.1 HRIER BT

2 ANSYS #8, ZJ50/3150LDB 4541448 ki r s REa b

61 HREFRBREE

P, =4x3 547.8=14 1912 kN

HRTIBA AR R -
Pmax = Qmax + Gfg; + ng +Fﬂ =3 868.57 kN

BA B <P, » BN SR8 RIERE.

6.3.2 HLEIGRER S

B 6-1 50, HRMFALREMER: 1.35m,

XRFEREE S HER, BIETREFRBE, 5% 6-1:
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AR ARNBGRELTEM

R 61 EIRHIPE=ATABRAMBE

Table 6-1 Derrick's biggest displacements under each kind of operating mode

XTRAH (m) | Y FRAEm) | Z FEf# (m)
IR TR
18,4 Uy vZ
27 -0.33710E-02
BABEM 135 -0.11013
136 -0.29311E-01
28 0.27101E-02
RIE 47.8 m/s 0
133 -0.20077
(i3
232 -0.25542E-01
122 | -0.53047E-01
RIE 47.8 m/s
WERA 134 -0.27604E-01
226 -0.78715E-02
28 | 0.33348 E-02
K% 36 m/s
133 -0. 26091
BEKR
232 -0. 33385 E-01
222 | -0.65932 E-01
JE 36 m/s
204 -0. 33735 E-01
T 3k R,
226 -0. 96768 E-02
K% 20.7 m/s 28 0.25416E-02
BlE B 135 -0.10269
TEER 232 -0.19830E-01
RIE 20.7 m/s 122 -0.10615E-01
W& 136 -0.71849E-01
) T >k X, 136 -0.18482E-01

MEPEYH, FTRBAUBESDTHERRBHE, WHERE.
SLB/HEL: 2J50/3150LDB $il HE SR ENRLTR.




PEAMASE (ER) TEREEURT

ELE it

7.1 FHRENZIT

X E RSMENLIFBREAT TR, XK RAT T R, MRSt Bl
TEEAT, M T ZI50/3150LDB #HLHLM R HR, WETHENEESY,. #
B BEAGHEN. HENIEEHURFENFETSEX.
7.2 FRBOERTFES

B xF Z)50/3150LDB 5HLIF SR BRITH E AT, *HEZILRMBY F 74 LA R A,
HEEH TIRA T #.
721 ZEBELIR

(1) FHLER TR

OHBERZBRAHETHNQ,, =3 150 kKN REBRELTH. BANIALT 166

SHIT, MTHEMBRTH. BN AEN 194.6 MPa, #H1K % Q345B, JEIRIEME
Ko, =345 MPa, NFBEEMEMERKBH FHELEREN 1.773.

@BARIE 47.8 m/s, THE. TULRK, FEEERALMERRAZNHL, &
HERRARBRNNA: 0., =200 MPa, 1T 143 S2TT. KA Q345B, BRI
RER o, =345 MPa, MHBREZTRTRERIN 1.725.

- ORE 36 m/s. WIALR. THEE, FEEERILMERRZN L, BAMS
fIF 143 SR, FERBEREL. BRNAMEN 2533 MPa, #H#HH Q345B, EMR
BRBEN o, =345 MPa, R2RHH 1362, RLERHMAD, FUERDIMBHEKME
B, UEREHRIAERERE. BAMEF RAMEARERLEHEMMNHE
R 4-12 Fim. REERANAMT 211 B8T, BAMAEN 188.4 MPa, KN
Q345B, EMRIRFREN 0, =345 MPa, HLZRH N 1.831.

@B E LM TRE 20.7m/s Bf, FHEYERRLMERRZEA K, HHEERH;
RERKNAA: 0, =1422 MPa, fIF 143, 144 BT, &K N Q345B, JEMRIRR
88 0, =345 MPa, MHREZTR T LLREN 2.426,

(2) #HEEH

FREF N, HHREITHANPREEARES, FTRIIETHEEAEZRAKMN
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HLE 41

RBH A FH = E R BRNT .
71 HEEARBRN. AR

Table7-1 Derrick’s quick rope pulling force and the stress tabulation when lifts

FRET A EIHRAER N FREABRKNS
a=6 (JRERER) P=846 kN o, =289 MPa
a=6 (HHER) P=8465 kN O =212 MPa

a=10° P=76.05 kN e =220 MPa
a=15 P=71.65 kN e =217 MPa

a=6 BFAHE, FHEEHNARK (289 MPa), BFAZLAERD, BREAR
R 143 ST GIERBERL), ATRABAZLRY, NiEHEARERL,
a7 R WE 54 Fim. MIREHEE KN K 212 MPa, BAN A RETE 213 BT,
ZERHN 1.63, HERARLER.

a=10RFHR, FRNS K 220 MPa, BRMHRETE 213 58T, RERYH
1.565, WERAREEX.

a=15BFHE, BANAN 217 MPa, BANAKERE 213 S8R, RERYMN
1.587, WEEARLEX.

BN FERN BN SER 180 MPa, B KN s AL FEME thit, REFR% 1.92,
722 BXERIR

WALAR . KUK 36 m/s. HERXEHEZREK, BAMABN 264 mm, REEH

BRTURY R, FRBEFRHFOTRE.
R72 FETRBALIN BB

Table 7-1 The biggest operating mode displacement of derrick ‘s peak

I ® MHFEFOF FEBARME (mm)
RE K 47.8 m/s B E kR, 202
F B LB RB AT 114
RGE R 20.7 m/s BiE B H R R 104
KIE 36 m/s B ERK, 264

723 BRTARSHEE
XHEE TR#T THE T, BEMTER:
(1) BOhRERH
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FEREMAE (ER) TRRLEABX

BRBEN TRAREREN 1.773; BARE 47 m/s. THR. TLRH, &/
RERYA 1.725; BRNE 36 /s, AR THEN(INIRIE), BDEREREY 1.831;
BARIE 20.7 m/s. BUEHER, RIRERYN 2426, HEBHRERLTE.

(2) BARERY

RAFREBIRLRECH 1.565; BAAFERILLRNN 1.92, FEEAT
REEE,

(3) BiERES
HARVBBRAAZBHT D TIERRBES, HEBARENSEZLTE.,

&R EFmE, ZJ50/3150LDB &Hl H42% BT ER, EiH4E8. 2T
.
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