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Relatively elastic
vertical compression;
some lateral
distortion of soil
under footing

Bearing stress 4

Partial shear failure
and cracking of soil
significant vertical
movement and bulging
of soil around footing

Settlement &

Heavy penetration and

large lateral distortions
and bulging; total (max)
capacity = ¢
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Thickness Density Voidratio water content Compress module p,*

Zone o, Soil description )  plNm) e w (%) Eyio: OMP2)  (MPa)
A 21 Silty clay 1423 184192 083102 296382 6.0-11.50 110
;:J Sitorsitysmd ~ 47-107 177-189 080-109  30.0-38.0 65-11.57 3.95
4 Vaysoftcay 2461 170179 117143 41.2-501 230-3.70 0.65
5 Clay 1766 180185 095114 323-406 3.30-5.26 1.05
B 2 Silty clay 1726 180190 088116  30.6-425 3.00-5.44 0.90
3 Vaysofsltyclay 2850 176183 098123 343434 2.90-7.00 0.65
4 Vaysoftclay 8299 168175 130152  469-54.4 2.00-2.70 055
5 Clay 3486 180187 094108 326373 404525 0.95
c 2 Silty clay 1520 180195 080111 285-385 315.5.81 0.95
3 Vaysofsltyclay 33-56 175183 104126 377445 195.5.18 0.70
4 Vaysoftclay 7586 167-172 138151  29.0-541 127-231 0.45
51 Clay 7593 175185 097120 327-438 2.60-5.32 0.85
D 2 Silty clay 1623 178190 088116 313-402 3.00-8.09 0.75
3 Veysofsltyclay 23-54 173182 105135  37.5487 203874 055
4 Vaysoftclay  93-115 166172 134150 475537 1.71-2.33 0.40
51 Clay 58124 172183 100-131 344457 264-5.40 0.75
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Abstract

Bearing capacity and settlement of soil beneath the foundation have been received a
significant attention of many researchers and geotechnical engineers over the last century
and various relations have been proposed during these years for the estimation of settlement,
ultimate and allowable bearing capacity of soil. The differences in bearing capacity is mainly
attributed to the type of soil, shape of foundation and the depth of foundation embedment.
Recently, raft and strip foundations are most often used in construction projects. Therefore,
in the present study the finite element analysis method was performed to investigate the
estimation of the settlement and bearing capacity of the raft and strip foundations on saturated
and unsaturated fine grained (clay) and granular (sand) soils under drained and undrained
conditions, using PLAXIS 3D Foundation software. In order to evaluate the over-
consolidation ratio (OCR) of saturated and unsaturated clays in estimating the bearing
capacity and settlement of the soil beneath the foundation 3 over-consolidation ratio
(OCR=1, OCR=3 and OCR=8) were applied. In terms of constructing on saturated clay, with
regarding to the presence of 2 types of settlements, namely: elastic settlement and
consolidation settlement, the ultimate dead-load was applied within 1 day to evaluate the
elastic settlement; and results were further compared with the classical theories. A good
correlation was observed between all the settlement results obtained from the software and
the classical theories. In all cases, the settlement values in strip foundations are lower than
raft foundations. For unsaturated clays, with increasing the over-consolidation ratio a lower
settlement differences is observed between these two types of foundations. In addition,
increasing the over-consolidation ratio in saturated clays shows a lower construction

settlement comparing to the unsaturated clays.

Keywords: bearing capacity; elastic settlement; consolidation settlement; over-consolidation

ratio
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