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Abstract

Recent growth in the construction of wind farms with concrete piles in seismic areas with
liquefaction potential has necessitated the evaluation of the seismic performance of these
structures. In this paper, the effect of liquefaction on the seismic response of wind turbines
supported by reinforced concrete mono-pile is investigated. Nonlinear dynamic analysis has
been performed by finite element method in OpenSees software. Beams on a nonlinear Winkler
foundation method was applied. The responses of reinforced concrete mono-pile foundation
was studied for two sets of far and near field earthquake record and four different groups were
considered for liquefied sandy soils with different coefficients of internal friction, shear wave
velocity, relative compaction percentage and porosity. The results showed that with increasing
the coefficient of internal friction and soil compaction rate, the amount of excess pore pressure
of the soil adjacent to the RC mono-pile decreases. Also, as the thickness of the liquefied layer
increases, the pressure of the extra pore water around the mono-pile will decrease but the
displacement of the mono-pile will increase.

Keywords: Wind turbin, RC Monopile, Excess pore pressures, Farfield erthquake, Nearfield
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Record Name Year Station Pga(m/s’) t(s)
FR1 Bishop (Rnd Val) 1984 McGee Creek - Surface 0.107g 7
FR2 Whittier Narrows-02 1987 LA — Hollywood Stor FF 0.162¢g 39
FR3 Lytle Creek 1970 Cedar Springs Pumphouse 126 0.203g 10
Far Field FR4 Borah Peak 1983 CEM 0.346g 37
FR5 Coyote Lake 1979 SJB Overpass_ Bent 3 g.1 0.539¢ 27
FR6 Chalfant Valley 1986 Bishop — LADWP South St 0.569g 40
FR7 Morgan Hill 1984 Corralitos 0.63g 28
NR1 Northridge 1994 Sylmar - SCS 0.45g 20
NR2 Manjil 1990 Abbar Station 0.51g 20
NR3 Erizacan 1992 ERZ 0.51g 20
Near Field NR4 Loma Prieta 1989 Los Gatos (LGP) 0.563g 20
NRS Bam 2003 BAM 0.79g 30
NR6 Kobe 1995 KIM 0.821g 20
NR7 Tabas 1978 TAB 0.852g 30
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