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A Stress Evaluation Method for Grouted Connections of Offshore Wind Turbines
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Abstract: [Introduction]Grouted connections are widely used to connect the support structure and the foundation of offshore wind
turbines. Therefore, their mechanical properties are very important to the reliability of the whole structure. In order to find a proper
method to evaluate the stresses of grouted connections, numerical simulations were conducted. [Method]Numerical models were
established to investigate the stress distribution of a grouted connection under given compression and bending loads. The conceptions
of nominal average stress and stress correlation coefficient were then proposed, which were used to evaluate the overall stress
level of the grouted connection. Moreover, parameter studies were carried out, and the range of stress correlation coefficients were
determined. [Result]lt was found that both the Mises stresses of steel tubes and Tresca stresses of the grout were dominated by the
locations of shear keys in the grouted connection. And there was an inverse negative correlation between the thickness of steel pipes
and the maximum stresses of them. At the same time, the maximum Tresca stresses of the grout were only sensitive to the change
of its thickness rather than the change of the thickness of steel tubes. Finally, the stress correlation coefficients all fell between 3
to 6 according to the parametric studies. [Conclusion]The result of parametric studies can partly guide the preliminary designs of
grouted connection, and the stress correlation coefficients can be used to approximately evaluate the mechanical properties of grouted
connections under combined loads.

Key words: grouted connections; compression and bending loads; parameter studies; nominal average stress

RO BE IR A IEAL?‘H%LE%B" A2 70 ARARLCR, [ NAME 2 R 5T

Beo X Pl EXBLA S BETT, w5 R WER BRI EREA IR ST (B2, ST

AT AR i, ﬁM\%ﬁﬁﬁiﬂﬂ A EREEBAE S AT A R A R,

1A AR ZH A R0 Wilke!"! 3 #1100 DX 3B B 3 B e 3 e B R A 7

T VUSSR, BT TR S T i

. 2019051 EEIR. 20190010 Boh gy SR, B OB B SR i R Bk

%ﬁIﬁE }“‘/J\éﬁl& {?E%#lﬁ}t% E?j{ﬁ;}f’ﬂ/}@ [-J_LEE% ﬁ:jﬂ HS, %Ejﬁjj%gE@iﬁ{*%fﬁﬁﬁﬁ?ﬂg‘riﬁgo Hﬂﬂ:
SCAREE R S IS ITSE 7 (3 SR BT [2019]019)




34 FE 7 RETR Ak

CHNES

SRR U S, BELLER S T BAL,
R T SHERER R BRER, JUHE B B R 4
TPIRZS, P28 R T BUER A R T T
Andersen Fll Petersen™ >R F A FR 2ACHEUE W45 BE %
BB DI RE R RS, P RE )
HRERBE 1o TIAbh, BY SRR A P AR 4 ek AL 1T 2
T M7 A 2%, Schaumann®™ %5 A\ 504 T 7K 245
KA HANE R BT S e GE T EB,, JRAE
TR ILEER « RURER ” 4. [N, A —
Bleg 2B FBUE 58 T U SO E B 52
AR AE R W e TR 5 2 o B ) 18 o v s ik
AR T, AR INEURATAERR S, HE B
B AR R T AT A R A B A B R 77 o

R, JRITN g Bt A A AN A RT3k
AP HR TR, R TIRETH.
R T yRAMIFR SRR Z I 2EEE, AT TUL
PR B AR 3. Kim 48 A R A4k /441 Finas,
PR S B b L 1 G AT s G B . Bk
(HZ5 RS S0 85 V) &4l Fehling” 28 A2 T F
FHAE ST ARIE S A A A i R DL 35 3 P B A
BRI 7k BARIR LRI b & TR, (B
TSR AR B AN E TIML . 7R Tk
TR BEAT S I TSR 1 BB s A A 110,

BT L EH A BRITA T ARG KAIE, R
9t (DET Norske Veritas ) & Afi | 7EZSFEAEH T 1Y
VENGERBA TR U FR e R R B A Bl
I VSl 2R T o8 2 B K. B RTFEAAAIEL
TR TR R, B %5 % H B ) Ao 28
IR ATERIR A S

SN, Tt DA AT T (5 VA R e e B
FEPR R FI RS R R F1A k. ASIRFE G H A T R
TR T BN B R PR FIESE ARG I TDIR S, )
Ao A RE ST BT & — T A T BT Tk
M, SRR FIH S R BOXAHTE S BT s
FhH A Mises 17 1 S R B A MRS 32 AN A F-45
N ITERFR AR, RIS, AR SR X 52 e 3R i 2 Bk
RERJLM R R AT TS, RIOMRESRE A5 )
HHHES %

1 EREZERRBNET

AR A BRITHR 4 ABAQUS Wi 3 i 42 B
LRI PEREIEAT T AR E RS . S T 1IE

SO WRTESRERE B A AE A TERE, X AR A F R LA
B BATTR BRI T TAFANRERE . A, RRLIE
IS T RERA R R R AR T . DU/
4 T A FROCEE R TR (S B
1.1 JLER~F

TESK B 12 B Bt — > AR D, 9 N A
— A EAEA D, BAMWAT R, 1R, N
T RSMNAE 22 [ 9 18] B PR 0 T, A9 AR
Foo PN FISMNNE Y BRI ¢ Ml e, B
BN Lo BEAIRY BN Lo Y I SEAE NS MN
ERREEAAE, Wy s, 57 8RTERE N b,
N B WA AR, PSR LAY
B SRS HEHES o

¢ DS »
I
.(wﬁaréﬁ i |
& ~ '
| e
~F-—= |
ﬁ“"Ffi—i | i
i | | S
o | i yoi— B
~ : | | | |
~ ~ i i i E{“ kll i
| I |
3 b 1 I J : |
Vg o ; !
] | |
al : | |
SN L
¢ | :
i | |
D oo,
: T
Zhif ZHM L0y i
|
o asos b M |
| |
| omEcR G |
- LaR )
90°

1 WA R~T (B4 mm)

Fig. 1 Geometric dimensions of specimens (Units: mm)
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Fig. 2 Meshing of the grouted connection model
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Tab. 1 Geometric dimensions of the grouted connections mm
45 No. MNEER D, SMREEHED, HEHRKEL,  AWEEE SMREEE EREEE BRI s
DGJ-B-L000 1 800 2200 2 000 50 55 145 300
1 400,1 700,
DGJ-B-L 1 800 2200 2 300,2 600, 50 55 145 300
2900,3 200
30,35,
DGJ-C-ts 1 800 2200 2 000 40,45, 55 145 300
55,60
2 150,2 160, 30,35,
2170,2 180, 40,45,
DGJ-D-tp 1 800 21902210, 2 000 50 50,60, 145 300
2220 65
1 860,1 830, 115,130,
DGJ-E-tg 1770,1 740, 2200 2 000 50 55 160,175, 300
1710 190
220,260,
DGJ-F-s 1 800 2200 2 000 50 55 145 340,380,
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B 1 Mises 1z FHANIEL 4 7. AR )
3 AT 55 (8 s PO 2 R AR AR B R — B
R[] R ) 1 T B — PR 36, SR B T
PR A Sy 0 ) £ rh B R A AR FH 8520
WK TR, N4 ek Mises v 14 189 MPa, 431
TEVEIR R B A N A IS — A 89 ) 1
J7 o TEAMNE BN FFE B —A 8 T8 T ot & B
TERIIN SIS,

I Tresca N J] 40 A G0l 5 s 45 R 3k
WY, SR KN ) BRAEE I G e B RIS —A 85 )
HEAL , HEIR)Z SIS AL R TR . X Tz
FEAN P RESE T R T, T A B S
I KN 18 91.69 MPa, v T LH#F5E— 187 18
L G4, BY TR T R A R R T, KF
JIRE R AL FEVE NI 1T T RUE A

EES

S,Mises (Avg:75%) S,Mises (Avg:75%)
+1.514e-01 +1.892¢-01
+1.388e-01 | +1.734e-01
+1.262e-01 | +1.577¢-01
+1.136e-01 L +1.420e-01
+1.011e-01 | L +1.262¢-01
+8.849¢-02 ‘ +1.105¢-01
+7.591e-02 | +9.474¢-02
+6.334e-02 L% +7.900e-02
+5.076e-02 = | 16.326¢-02
+3.819¢-02 T +4.752e-02
+2.561e-02 +3.178¢-02
+1.304e-02 +1.604e-02
+4.605¢-04 +2.949¢-04

B4 $NE Mises A4 % (8. GPa)
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