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Reference Soil type Test type Pile Pile type Dem) | D Pile head 1 2 3 4 5 6 7 | reduction
configuration condition factor
Brown ctal (1987)[4] Stiff clay Full scale 3%3 Steel pipe 27.3 3 Free 0.7 0.6 0.5 - - - - 0.6
Stiff clay Full scale 3+3 Steel pipe 27.3 3 Free 0.7 0.5 0.4 - - - - 0.53
Brown et al (1987)[4] MEd“S‘:[‘I:E“SE Full scale 3%3 Steel pipe 273 3 Free 0.8 0.4 03 - - - - 0.5
MEd“S‘:[‘I:E“SE Centrifuge 3%3 Steel pipe 43 5 Free 1 0.85 0.7 - - - - 0.85
M(“l :9“;)& J“' MEd“S‘:[‘;E““ Centrifuge 33 Steel pipe 3 5 Free 1 0.85 07 - - - - 0.85
MEd“S‘:[‘I:E“SE Centrifuge 3%3 Steel pipe 43 3 Free 0.65 045 035 - - - - 048
MEd“S‘:[‘I:E“SE Centrifuge 3%3 Steel pipe 43 3 Free 0.8 0.4 03 - - - - 0.5
sand Centrifuge 3%3 Square steel 42.9 3 Fixed 0.3 0.4 03 - - - - 0.5
g q
M“‘[ :9‘;‘ C; al sand Centrifuge 3%3 Square steel 429 3 Fixed 0.8 0.4 03 03 - - - 0.45
ss8inl sand Centrifuge 3%5 Square steel 42,9 3 Fixed 0.8 0.4 03 0.2 03 - - 0.4
sand Centrifuge 3%6 Square steel 42,9 3 Fixed 0.8 0.4 03 0.2 0.2 03 0.37
sand Centrifuge 3%7 Square steel 429 3 Fixed 0.3 04 03 02 02 02 | 03 034
Rollins ctal (1998)[9] Clay and silt Full scale 3%3 Steel pipe 40 3 Free 0.6 038 | 043 - - - - 0.47
Full scale 3%4 Precast RC 80 3 Fixed 0.89 0.61 0.61 0.66 - - - 0.69
Rollins and ) . ) ) _ _ _ _
Sparks Q002)8] Silty and clay Full scale 3%3 Steel pipe 324 3 Fixed 0.6 038 | 043 047
'?‘2’3[']‘;’)5‘0“]' Sand Full scale 3%3 Steel pipe 324 33 Free 08 04 04 - - - - 053
] Stiff clay Full scale 3%5 Steel pipe 61 3 Free 0.82 0.61 0.45 - - - - 0.62
'?;’l']'l;‘;’)fl‘li' Stiff clay Full scale 3%3 Steel pipe 324 5.65 Free 0.95 0.88 0.77 - - - - 0.87
i Stiff clay Full scale 3%4 Steel pipe 324 4.4 Free 0.9 0.8 069 | 073 - - - 0.78
Stiff clay Full scale 3%5 Steel pipe 324 33 Free 0.82 0.61 045 | 045 | 051 - - 0.57
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Parameters Quantity ASTM Standard Comments
G 2.67 D854 Picnometer Test
oldeg] 34.5 D3080-90 Direct Shear Test
Yd_min[kN/m3] 15.4 D4254 Dry Pour Test
Yd_max[KN/m?3] 17.6 D4253 Dynamic Cyclic Loading
Ya[kn/m?] 16.2 D7263 In-situ Density
D:[%] 39.50617 - -
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Abstract

Structures are often subjected to lateral loads due to earthquakes, winds, and
waves of water. It is very necessary to predict and measure the "load -deflection"
behavior of the pile group, as well as its strain behavior, in order to create a safe
and economical design. The behavior of piles embedded in soil, placed under the
lateral load, is typically modeled and analyzed using the Winkler nonlinear
springs method. In this method, the soil-pile interaction is modeled by nonlinear
curves of P-Y in a way that P-Y curve modifies and adjust the single pile using a
p-multiplier (B,,) for each row of piles in the group. The P,, factor depends upon
the configuration of pile group and the pile spacing. The value of this factor for
the leading rows are considered higher and for the trailing rows lower. The
present study was conducted to investigate the effects of various parameters, such
as the pile spacing in the group and different layouts on the B, factor. The P,
factor obtained from this study has good compatibility with the results of the full-
scale test on pile group. The results show that the value of the P, factor for pile
groups with different layouts of 2.5 -diameter pile spacing was in the range of 0.42
to 0.54, which is very close to the value of P,, obtained by previous study.

Key words: Pile group, Lateral load, P-Y method, Group reduction factor
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