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Mechanical Properties of the Grouted Connection Under the Action of

Compression-bending Load
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(1. Department of Structural Engineering, Tongji University, Shanghai 200092, China;
2. China Energy Engineering Group Guangdong Electric Power Design Institute Co. , Ltd. , Guangzhou 510663, China)

Abstract: [Introduction ] In the offshore wind turbine, as the connection form of the upper wind turbine and the steel pipe pile
foundation, the grouted connections are widely used. In recent years, the power of wind turbines has become larger and larger, and
higher requirements have been placed on the performance of the grouted connection. [ Method ] In this paper, the numerical analysis
method was used. And the influence of the parameters of the grouted connection on its mechanical properties was analyzed. Based
on the thickness of the grout ¢,, the ratio of height to distance of shear keys //s and the ratio of length to diameter of the grouted
connection L/D,, the change of the load-displacement curve , the variation of contact pressure distribution and the stress state was
analyzed. [ Result] The results of numerical analysis show that the changes of the three dimensional parameters t,, h/s and L/D, of the
grouted connections will affect its mechanical properties. [ Conclusion] By analyzing the structural parameters of the grouted
connections, it is of great significance to ensure its normal operation and guide the design work.
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Tab. 1 Numerical parameter design scheme of grouted connections
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pra=s L/D, h/s

D /mm f,/mm Dy /mm Ir,/mm t,/mm L/mm h/mm s/mm
GW-1 5500 88
GW-2 5 460 108

92 5 800 62 8250 16 600 1.5 0.027

GW-3 5420 128
GW—4 5380 148
SW-1 400 0. 040
SW-2 600 0. 027

5500 92 5 800 62 88 8 250 16 1.5
SW-3 800 0. 020
SW—4 1000 0.016
LW-1 6 600 1.2
LW-2 7 700 1.4

5500 92 5 800 62 88 16 600 0. 027
LW-3 8800 1.6
LW-4 9900 1.8
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Fig. 1 Dimensions of the specimens of the grouted connections
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Fig. 2 The numerical model and mesh of the
grouted connections
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Tab. 2 Analysis of key points and stiffness of M—6 curve of GW
test piece in grouted connections

S TSR WA P 77 %ﬂtﬁﬂﬂ)ﬁ{
t,/mm My / (MN+-m) (MN-m-rad™)
GW-1 88 687.3 41.3
GW-2 108 708. 9 42.1
GW-3 128 725.9 42.3
GW—-4 148 747.3 41.3
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Tab. 3 Analysis of key points and stiffness of M—6 curve of SW
test piece in grouted connections
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Fig. 4 Influence of shear key Space on diagonal compression struts
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Tab. 4 Analysis of key points and stiffness of M—6 curve of LW
test piece in grouted connections

Lw-1 1.2 615.1 33.1
LwW-2 1.4 671.2 36.7
LW-3 1.6 706. 2 39.8
LwW—4 1.8 746.2 40.3
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Fig. 5 Definition of angle coordinate system of grouted connections
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