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Finite Element Analysis of Shallow Foundation Settelment in Cohesionless Soils

Hind Nadhum Raheem
Civil Engineering Department, Factually of Engineering, University of Kufa, Najaf, Iraq

Abstract: Extreme settlement can lead to serviceability complications during shallow foundations design. Since Settlement
controls the principle design criterion when it is related to the bearing capacity of soils, the estimation of shallow
foundationsettlement above loose sandy soils is a highly complex problem. For important structures such as bridges, power
plants and earth dams, etc. settlement has to be reduced to ensure the stability of engineering structure, with another word any
additional settlement could lead to successive structural damage when it exceeds the allowable. In this a model of (10x10x10)
m with loose sand was used to investigate the effect of shallow various parameters by using PLAXIS 3D program which was
used to solve many geotechnical problems. The program has been used to investigate effect (applied load intensity 100, 150,
200 KN, shape (circular square), width of foundations (0.75, 1, 1.5) m, internal friction angle of underlying soil (24, 33, 37)
degree and effect water tables existence beneath the foundation). It was concluded that the shape, friction angle, modules of
elasticity with was estimated based on a relationship which showed a good match with other available relationships predicted
by powells and Water table existence which it doubles the settlement as it exist. Based on test results critical values were
discussed and recommended.
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Relevant to Factors affecting settlement Remarks
]l;;:undation s1ze (width/diameter Small footing to large raft
Foundation shape E TR
Foundation (L/B: length to width ratio) Siquars, rectangular aod circular.
Foundation depth (D) Shallow foundation (D/B<1)
Foundation ngidity
Roughness of foundation base

Only vertical load 15 considered
Load applied on Dhistribution of the load in this research.

foundation Magnitude of the Toad
Stress-strain behaviour

Underlying soil Bglk density ()
profile Depth of water table
Thickness of soil layer (h)
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Properties Values
Cohesion (kPa) 0
Modulus of Elasticity, E (kPa) 10000, 27100, 39600

Poisson's Ratio, v 0.25
The angle of internal friction 24,33,37

Density (kN/m?) 15.5,21,23

Model name Mohr-Coulomb Failure
Material Cohession-less Soil
Condition Drained

Model size 10x10 x 10m
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Chemical Values%

SO, 082
Gypsum content 176
TDS 054
Organic content 067

2 2. MRl RO TE  fk AR ( Albakaa A1
Fakhraldin, 2022 ) .

Index property Value Specification
Diio(mm) 0.15
Diu(mm) 03
D:o(mm) 0.35 ASTM D422
Di(mm) 0.39
Coefficient of uniformity (C.) 26
Coefficient of curvature (C.) 1.54
Soil classification (USCS) SP
Specific gravity (G.) ASTM D845
Maximum dry vnit weight, 7d max 18.89 ASTM D7382-08
(kN/m3 )
Minimum dry vnit weight, 7d min 1531 ASTM D4254 -14
(Nim3 )
Maximum void ratio, ee 0.775
Minimum vord ratio, emin 0403
"~ Relativedensity, Dr (%) |  15% (loose)
Void ratio, e 0.72

Dry unit weight, 7d (KN/m3 )
Optimum water content
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Displacement (m)
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Effect of internal friction angle for 150 KN loaded foundation with 1.5m
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Influence of foundation shape for 150 KN loaded foundation
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Effect of water table effectfor 150 KN square foundation with B=1m
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