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EXPERIMENT STUDY ON THE STINGER ROLLER LOAD
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(1. State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology, Dalian, Liaoning 116024, China;

2. Offshore Oil Engineering Company, Limited, Tianjin 300451, China)

Abstract: The stinger roller load is the main force during the analysis of the pipeline and the design of the
stinger, but it is difficult to get the exact results through the regular calculation or experiment methods because of
the nonlinear and random factors. The study on the roller load based on the hard-in-the-loop simulation
experiment is carried out at the State Key Laboratory of Structural Analysis for Industrial Equipment. The roller
load is directly measured by this system. The static force comparison between experiment and calculated one is
made, and the results agree well with the calculated one. The dynamic reaction force between a stinger and a pipe
may cause the fatigue and the increase of the stress of ship structures.
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B S T A TR TR T R AN T RV R e, 0TI B R AT e AR B i Tl I oy BRI AT SR s 4
EIEHVOA I M F SR R N, S AARASVENIL {7, Dareing D W. Neathery R F¥I%E T Newton
BT R e Rk H AR K A T R v VRIRAT BR 2200 SR A B2 J7 R Schmidt W FDY
RN Vgt e S RSB W R LTI S5 H T T RS IR R P MO SR I AT BR T A AT SRR
TSI, AH K2 ECTAERAE R AR T b L J71Hl, Langner GO J& 7 /K Mk A 5256 ; Palmer A C
ST, Plunkett RV o) i JES B BE LR HEAT 2047, T 2007 4F43 7 Brown R VAT T4 G (T8

ek F e 2010-10-23; BXH: 2011-01-16
FEETH:  “863” HiH(2006AA09105)
fEE A *l 51987 —), ZEEIRN, W, i, RENIREIELE) ) 20T 5T(E-mail: xiepeng@mail dlut.edu.cn);
J&H T 1978—), WLFEN, TRIW, Wt W TR 45 BT (E-mail: zhoulei@mail.cooec.com.cn);
K17 B(1980—), WME LA, WA, B, FZNGHEELS S I AT 50 (E-mail: zxfdut@gmail.com);
o p(1982—), AL KN, TR, A, FZENIREGE L5 R3] J) F 71 (E-mail: sunzhen@mail.cooec.com.cn)s
JHEMR(1981—), WWZRZRBAN, TR, M, FZEAFRKIGE Al B AR F(E-mail: tanyl@mail.cooec.com.cn).

W SE 8



218 T T

7 2

2. Callegari M 2R HIAR A 40 M7 it Laying Xt
S SEMAE AT T BUEV R, SRR
H T E ST R T AR AR REXTE
LA AT IR AR, OV R 1 S
HAEAE SRR A R K B S br il 72
R AT R E SR S TR ) 2
B S RGN H AT 8. XA
L RN IR T BHAE s
LR AEAR TR, H 8T PR AT R AR
T8 R i . TR R I
RS TG« FRHE 5 R A4S B T Bl AT o 73 AR 0
HEATICAH FAE S AR P BUE RS . Ak, 0T
(1R 70t S 6 e PRI FE 5 BT — e, ey
OB PR R S E A EAE R . BT
Xof - A il PRI A 1 AN A

AICHET dSPACE i 50V 6 (AL T IR IS S
RV IR SEW BSR4, TPRE T K RAE
AR TE 2 AR AR RS T AR s, 78
1S T e T R ¥ i A7 DS\ - R - ]
BB AR A B — 80k, 3008 TMAIZ3)
X FE AR AT 21 2

I RERFIYMEHEETRE

L1 #EYAERXRERZE

PS5 B S A R AE S8 AR 4T [ IR
PRSI AN B A BRI AR 5 5 (R SE I T ik . B T5VEN
ARG — 0 AR RE, JHEE A 71
VAR, 5 — i L B Ry S5 AT [
B, SR AL A R A etk L BERLAE R AN
Sy BCEE RSy LA A, SR mse R L R
P B A5 T LT ) O 4 S 36 AR e 1) 2 0 S A ol
R, P SEIR AE R AT FENE, i St A 1

XETFEE RSO B S R g, L v
FHUE S Mz sh FBCA R, a5 5 I sk
ZGIsg)); [F @I SRS B TEA NN S BRI
BB RSP BRI, DUBHUECSE (i IR A
B e, BRI SRR AN A I ) AT
Ko TSSO TSI RGP 1 FroR.
1.2 SRRt

S MR AT EA BN, FIE RN E
Bl BB MEB3 Ay, HELBIRAEME
fi BRI Ay, S SRR R B BERE
EE TR — AR R m — A SRR I

[ massmmyn |

I

HF v SRV S A £ R
SRR B3 )
X A AE BT 017 3L

G R B RAE R
A, ARSIk IR sh &2
3y, B HHE )

K1 SR SRS O RSG5

Fig.1 Stinger hardware-in-the-loop model experiment system
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Fig.2 Pipelay vessel/stinger and pipe system
He T ESCHR I 52 ) Ay B IG JIREAT A
AL S SR R vt . SR RS EAE: i

KIZENAL R G, FEAETAAT ., 18 S R AR R
. FHIDHNAS T REDRESA KIS

M AE S R Se: v iRE S B IR S & i T
EGTH SCHEAE. MM WA IRVES) 2% SR
TS RER Y, ASPACE SEINM EL R Gidasthl . &Gf
TAENRSEN 2.5mx2.5m, FFR VA RILSERs TR
FEEF R B A WFEAF R e Bebftf, DABLSEil 5
SERR TR AN FE R 204 R4k o VR AR ARAE B
AT REAE75mm, ILiZ%)H dSPACE R4
A B 65T MATLAB/Simulink 4581 24807



T *

i 2 219

Ko RGN AT EASCBL A AR SR T B
R

LA RS TE R FLE G H 3 A
o K 4.4m, T RS AEE A AT ) BT AR
i, IR EAR 12mm [AARFAEBHL, ASE
6 HOBCOUH B AEFE A SR IS, AERT 25 I
B T A R SR P R DAL o 0 3o 0 AR 8 T
UL NIV T L AT 700, i A A A AT A AR )
i 125 3 152 LK e B

IR RERGE: ZARUE S SIS
55 A BE RS (VAR . PR ELSY) . U L i
Ktk PURIEB S A/D Feifds . S2pfafids DL
RAFLERURTH SR TR A F Al A, JFR e Tr
B PRI AE S i, S LIS Bt 3
REAL B S MR RS WL R G0 LUE
PR EFTHRE LSO I A R AR [ 1 il . 454
DAL S FRE R SEI R SE I K 3 B

4

B3 JUE RS U B S RS

Fig.3 Built stinger hardware-in-the-loop experiment system
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Fig.4 Stinger FEM model
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Fig.5 Comparison between experiment and numerical results
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Fig.6 Comparison between dynamic and static roller load
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