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ABSTRACT For offshore wind monopile substructures, the grout joint is an important structural element for securing the transition
piece at the pile top. One of the most important design factors for grout joints is shear key. The shear key is a key element attached to
the steel member (pile or transition piece) surface to transmit the load between the steel and grout in the form of shear resistance. Its
shape, installation number, installation intervals, etc., should be designed meticulously to safely support the upper offshore wind
turbine over its service life. Despite its structural importance in joints, studies on shear-key design optimization have not been
sufficiently conducted thus far. Therefore, a parametric study of design elements constituting the shear key is conducted in this study

for a monopile grout connection for a 5 MW offshore wind.

Key words Offshore wind(3}]4} 32), Monopile(X: =1} ), Transition piece(E 22|41 2), Grout joint(L2H-E 172 K), Shear

key(F 7)), Sensitivity analysis(1 7%= 3 4)

Nomenclature M,
L :total length of grouted connection Ju
L, : effective length of grouted connection &
R, : outer radius of pile fy
t, : wall thickness of pile v
R, : outer radius of transition piece "
t,, - wall thickness of transition piece :ﬂ
P, : design axial load for grouted connection
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nom,d *

: design moment for grouted connection

: characteristic interface shear capacity

: outer radius of grout

: thickness of grout

: width of shear key

: height of shear key

: vertical distance between two shear key centers

: effective vertical distance between two shear keys
(=s-w)

: design coefficient

: Young’s modulus for steel

maximum nominal radial contact pressure

: effective spring stiffness for shear keys

: radial stiffness parameter
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Fig. 1. Grout joint detail



Table 1. Design parameters and values

Descriptionn Value Description Value
L [mm] 12,000 R, [mm] 3,000
Z, [mm] 11,720 t,, [mm] 60
R, [mm] 2,800 R, [mm] 2,940
t, [mm] 70 t, [mm] 140
8,7 [mm] 290 E, [MPa] 210,000

u 0.7 E, [MPa] 15,000
14 1.0 [ [MPa] 100
v 0.3
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Table 2. Design loads

Description Value
M, [kNm] 177,390
Py [kN] 12,757
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Fig. 2. Effects of s and w changes on design demand(£7; 4,.4)
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Fig. 3. Effects of s and w changes on design capacity( #1; g, cap)
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