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ABSTRACT

The main goal of the 2030 sustainable development plan is to develop access
to renewable, sustainable, reliable and cost-effective energy. One of the
renewable energy sources is wind energy, which is produced using wind
turbines. These turbines are mainly used in coastal or offshore areas that are
seismic and liquefied. The development of these turbines in areas with high
seismic potential and liquefied soils has necessitated the use of piles and
other deep foundations. In this paper, the effect of liquefied soil layer
characteristics on the soil-mono pile interaction under the effects of far and
near field earthquake records has been investigated. Dynamic nonlinear time
history analyses were performed by considering four types of liquefied sand
with a thickness of 5 m, under 2 kW turbine load and the effect of 14
earthquake records. Nonlinear analyses are performed in OpenSees software
by considering the appropriate behavioral model for soil layers and the
interaction between the pile and the soil. The results showed that in
earthquakes with a PGA less than 0.4 g and in sandy soils with a density of
more than 70% liquefaction does not occur. The highest displacement is
related to the pile located in T1 soil, which has the lowest internal friction
angle (§ = 30) and the lowest soil compaction percentage. With the
occurrence of liquefaction in the middle layer, the support level of the
monopile is transferred from ground to the end of the liquefiable layer. Based
on the results the values of maximum pore pressure, flexural moment and
shear force of the soil under near and far-field records decrease with
increasing soil density that is more evident for far-field earthquakes.
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Clay with low or medium plasticity (CL, Cl), stiff Sand with trace of fines (S-F), dense
consistency, Sr < 0.8 Unit weight: Y 17.50  kN/m3
Unit weight: Y 21.00 kN/m3 Poisson's ratio: v 0.30
Poisson's ratio: v 0.40 Oedometric modulus: Eoed 2850 MPa
Oedometric modulus: Eoed 21.50 MPa Saturated unit weight: Ysat 17.50  kN/m3
Saturated unit weight: Ysat 21.00 kN/m3 Elastic modulus: E 15.00 MPa
Elastic modulus: E 20.00 MPa Pile skin friction: 1} 20.00 °
Cohesion of soil: Cu 85.00 kPa Angle of internal friction: Pef 3045 ~°
Adhesion factor: o 1.00 Well graded sand (SW), dense
Coefficient of lateral stress : K 1.00 Unit weight: Y 20.00 kN/m3
Concrete: C 25/30 Poisson's ratio: v 0.28
Cylinder compressive strength  fck ~ 25.00 MPa Oedometric modulus: Eoed 96.00 MPa
Tensile strength fetm  2.60 MPa Saturated unit weight: Ysat 20.00  kN/m3
Elasticity modulus Ecm 31000.00 MPa Elastic modulus: E 58.00 MPa
Shear modulus G 12917.00 MPa Pile skin friction: 1) 30.00 -°
Transverse and Longitudinal steel: B420 Angle of internal friction: Oef 40.00 °
Yield strength fyk 420.00 MPa
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Record Name Year Station PGA(m/s?) 1(s)
FR1 Bishop (Rnd Val) 1984 McGee Creek - Surface 0.107g 7
FR2 Whittier Narrows-02 1987 LA — Hollywood Stor FF 0.162g 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 0.5399 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 0.45¢g 20
NR2 Manyjil 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
NR5 Bam 2003 BAM 0.799 30
NR6 Kobe 1995 KIM 0.821g 20
NR7 Tabas 1978 TAB 0.852g 30
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