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Abstract:

Pedestrian-induced loads on foundations often result in settlement,
which can be attributed to the soil's elastic behavior due to volume
changes or its plastic behavior caused by compression and lateral
movement, accompanied by alterations in its internal structure.
Engineers  commonly  encounter  challenges in  accurately
calculating settlements due to the various methods employed.
Modern geotechnical engineering techniques aim to simplify these
calculations, reducing the likelihood of errors in manual
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computations and improving efficiency. This study utilized the
finite element method (FEM) implemented in PLAXIS 2D to
investigate the settlement behavior of foundations resting on
sandy soils. The objective was to predict both settlement and
bearing capacity, as well as to determine the depth of influence to
prevent  structural failures. The study considered various
concentrated loads and soil properties, including density, modulus
of elasticity, Poisson's ratio, cohesion, and angle of internal
friction, for four locations in Tripoli. The impact of these
variables on the settlement of a shallow foundation was examined.
Results indicated that settlement increased with increasing applied
loads and varied based on soil density and depth of influence,
which differed for each site. Furthermore, loose soils exhibited
significantly greater settlement compared to medium and dense
soils, attributable to their properties and increased void ratios. The
depth of influence was observed to transition from a near-circular
shape to a punching shape with increasing loads, and the
settlement beneath the center of the foundation differed from that
at the edges.
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9
g paal) wdlsally Lyl dalaie 1(1) ISl
TRy Ll alsd 1(1) Jsand)
Layer No 1 2 3
Depth (m) 4.5 9 15
Mohr- Silty Silty Sand(mid to Silty
Coulomb  Sand(loose) den) Sand(loose)
Type Drained Drained Drained
Yunsat (KN/m3) 175 19 175
Yot (KN/m?®) 17.5 19 17.5
Es (KN/m?) 25000 30000 25000
Vv - 0.25 0.3 0.3
C (KN/m?) 1 1 1
05 - 28.88 34.17 29.27
b Y - 0.0 4.17 00

(¥) Unit white of soil (E) Young's Modulus (v) Poisson’s Ratio (C) Cohesion (®) Friction Angle (¥) Dilatancy Angle
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TRy &l Gal 53 2(2) Jsaal

Layer No 1 2
Depth (m) 4 4
Mohr-Coulomb Silty Silty Silt

Sand(SM) (ML)
Type Drained Drained
Yunsat  (KN/m?®) 18 16.5
Yt (KN/md) 18 16.5
Es (KN/m?) 30000 40000
Vv - 0.25 0.3
C (KN/m?) 1 1
0] - 29.46 33.16
b4 - 0.0 3.16
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Layer No 1 2
Depth (m) 4 2
Mohr- Silty  Silty Sand
Coulomb Sand(SM) (SM) V.den

Mid dens
Type Drained Drained
Yunsat (KN/m?) 17 19
st (KN/md) 17 19
Es (KN/m?) 30000 40000
Vv - 0.35 0.35
C  (KN/m? 1 1
0 - 30.9 36.41
b4 - 0.9 6.41

(¥) Unit white of soil (E) Young's Modulus (v) Poisson's Ratio (C) Cohesion (®) Friction Angle (¥) Dilatancy Angle

TR 4l Gl 55 1(4) Jsaad)

Layer No 1 2
Depth (m) 5 15
Mohr- Silty Sand (SM) Silty Sand with GR
Coulomb
Type Drained Drained
Yunsat (KN/m?®) 17.5 19
Vet (KN/m?®) 17.5 19
Es (KN/m?) 20000 28000
Vv - 0.3 0.35
C (KN/m?) 1 1
0] - 29.8 34.6
b d - 0.0 4.6

(¥) Unit white of soil (E) Young's Modulus (v) Poisson's Ratio (C) Cohesion ()
Friction Angle (V) Dilatancy Angle
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Total displacements |u| (scaled up 5.00 times)

C Maximum value = 0.2339 m (Element 11 at Node 1163)
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