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B B=0.1m- h, = 0.5m - L=1m
Type EXP FEM  ANA 3Er (%) Er (%)

05 Al-l 520 477 651 25 36.5
1 Al-2 280 259 303 8.2 17
15  Al-3 240 247 250 0.4 1.21
2 Al-4 240 245 250 0.4 2.04
05 B1-1 840 853 761 9.4 10.8
1 B1-2 440 427 477 8.4 11.71
15 B1-3 400 381 410 25 7.61
2 B1-4 400 380 410 25 7.9
05 Cl1-1 1160 1143 978 15.7 14.44
1 C1-2 800 809 731 1.1 9.64
15 C1-3 600 607 687 14.5 13.18
2 Cl4 600 603 687 145 13.93
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(Zl Eri)/lz =6.7%

12
&4 Eri)/lz =12.16%

3'EI'%):l[(qexp - CIANA)/QBxp]l %100
*Er%=|[(qrem — 9ana)/qrem]l X 100
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FEM:Type M = ANA:Type M gl e ol s
i ype :ype Combinati
e FMmipek e ANATyRek TYPE  onofsail My, (HE Mo @ w
FEM:Type G ANA:Type G layers
90 l ----- h/B(Critical) o - 17.16 29000 17 4 03
80 | - } P - 20 35000 10 38 0.3
70 | ) Q - 20 35000 0 38 0.3
60 R\ i A Top Soil 14.3 9000 12 245 0.35
g 50 i Lower Soil ~ 17.16 29000 17 41 0.3
vgg i 5 TopSoil 1501 13000 13 30 033
20 Lower Soil ~ 17.16 29000 17 41 0.3
10 ! c TopSoil 1575 17000 14 35 032
0 1 Lower Soil 17.16 29000 17 41 0.3
0 0.5 1 1.5 2 2.5 D Top Soil 18 20000 0 35 0.3
h/B Lower Soil 20 35000 0 38 0.3
Top Soil 18 20000 0 35 0.3
(b) E LowerSoil 20 35000 10 38 03
FEM:Type M ANA:Type M Top Soil 15 10000 10 15 03
v ot S " LowerSol 20 3500 0 38 03
FEM:Type G ANA:Type G Top Soil 15 10000 10 15 0.3
""" h/B(Critical) G LowerSoil 20 35000 10 38 03
H Top Soil 18 20000 20 20 0.3
Lower Soil 20 35000 0 38 0.3
K Top Soil 18 20000 20 20 0.3
Lower Soil 20 35000 10 38 0.3
L Top Soil 18 20000 15 30 0.3
Lower Soil 20 35000 0 38 0.3
0 M Top Soil 18 20000 15 30 0.3
0 Lower Soil 20 35000 10 38 0.3
0 0.5 1 1.5 2 25
h/B
B=1m B=2m B=1m B=2m
B — iingib - - - 2:2;1‘;;22; ﬁ h,=5m | h,=10m | h, =5m | h, =10m
———— FEM:Type H - —@- — ANAType H B L=10m L=20m L=10m L=20m
_____ e ANATYpe F 05 | A7l A8-1 B7-1 B8-1
1 AT-2 A8-2 B7-2 B8-2
1.5 AT7-3 A8-3 B7-3 B8-3
2 A7-4 A8-4 B7-4 B8-4
0.5 C7-1 C8-1 El1-1 E2-1
1 C7-2 C8-2 E1-2 E2-2
1.5 C7-3 C8-3 E1-3 E2-3
2 C7-4 C8-4 El1-4 E2-4
0.5 D1-1 D2-1 G1-1 G2-1
25 1 D1-2 D2-2 G1-2 G2-2
15 D1-3 D2-3 G1-3 G2-3
2 D1-4 D2-4 G1-4 G2-4
(d) 05 F1-1 F2-1 K1-1 K2-1
i FEM:Type L — =@ — ANA:Type L 1 F1-2 F2-2 K1-2 K2-2
G D e Anamypen 15 | F13 F2-3 K1-3 K2-3
: ——e— FEM:TypeF ~ =% — ANATypeF 2 F1-4 F2-4 K1-4 K2-4
45 fe=ssmiTis /B(Criica) 05 | H1-1 H2-1 M1-1 M2-1
1 H1-2 H2-2 M1-2 M2-2
15 H1-3 H2-3 M1-3 M2-3
2 H1-4 H2-4 M1-4 M2-4
0.5 L1-1 L2-1 01 02
1 L1-2 L2-2 P1 P2
15 L1-3 L2-3 Q1 Q2
2 L1-4 L2-4 - -
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FEM:Type C — =@ — ANA:TypeC FEM:Type C — =@ — ANA:Type C
@ FEM:Type B — =@ — ANA:Type B @ FEM:Type B - =@ — ANA:Type B
——@—— FEM:Type A - =@ — ANA:Type A ——@—— FEM:Type A - —@® — ANA:Type A
= ¢« = . h/B(Critical) ¢ | 0 eia- h/B(Critical)
140
120 | B=2m |
100 T
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h (KNI 2) e
E B=1m- hy = 5m - L=10m B=2m- h, = 10m - L=20m
TYPE FEM ANA 5Er=[(qFEM — qana)/ Grem] X 100 TYPE FEM ANA 5Er=[(qFEM — 4ana)/ Grem] X 100
01 2926 2869 2 02 4301 4259 1
- P1 1537 1478 4 p2 2536 2316 9
- Q1 738 710 3.8 Q2 1562 1420 10
05 | A7-1 798 978 22.5 A8-1 996 1341 34.6
1 AT7-2 371 429 15.6 A8-2 449 541 20.5
15 | A7-3 350 335 4.3 A8-3 444 429 34
2 AT-4 349 335 4.3 A8-4 444 429 3.4
0.5 B7-1 1146 1133 1 B8-1 1422 1546 8.7
1 B7-2 665 638 4 B8-2 830 817 15
15 B7-3 603 587 2.7 B8-3 782 783 0.1
2 B7-4 580 587 1.2 B8-4 762 783 2.8
05 | C7-1 1760 1650 6.3 C8-1 2359 2424 26
1 C7-2 1305 1175 10 C8-2 1704 1672 1.9
15 | C7-3 1078 1066 11 C8-3 1466 1487 0.5
2 C7-4 1022 1066 4.3 C8-4 1407 1487 5.7
05 | D1-1 404 448 10.9 D2-1 902 895 0.8
1 D1-2 354 357 0.8 D2-2 730 715 2
15 D1-3 360 334 7.2 D2-3 720 668 7.2
2 D1-4 355 334 5.9 D2-4 720 668 7.2
0.5 El-1 558 641 14.9 E2-1 1116 1090 23
1 El-2 360 397 10.3 E2-2 826 835 1
15 | E1-3 355 334 5.9 E2-3 760 668 12
2 El-4 354 334 5.6 E2-4 754 668 11.4
0.5 F1-1 198 226 14 F2-1 360 413 147
1 F1-2 59 70 18.6 F2-2 102 130 27
15 F1-3 58 62 6.9 F2-3 100 126 26
2 F1-4 57 62 8.7 F2-4 100 126 26
05 | G1-1 345 384 11.3 G2-1 621 597 3.9
1 G1-2 60 70 16.7 G2-2 102 130 27
15 | G1-3 57 62 8.7 G2-3 100 126 26
2 Gl-4 57 62 8.7 G2-4 100 126 26
0.5 H1-1 479 440 8.1 H2-1 728 672 7.7
1 H1-2 409 385 5.9 H2-2 565 616 9
15 H1-3 391 381 26 H2-3 545 467 14.3
2 H1-4 385 381 1 H2-4 545 467 14.3
05 | K1-1 543 633 16.6 K2-1 969 866 10.6
1 K1-2 407 386 52 K2-2 575 641 115
15 | K1-3 390 381 23 K2-3 570 467 18
2 K1-4 386 381 1.3 K2-4 570 467 18
0.5 L1-1 663 628 53 L2-1 1215 1437 18.3
1 L1-2 620 600 3.2 L2-2 1180 1046 114
15 L1-3 617 593 3.9 L2-3 1160 915 21
2 L1-4 617 593 3.9 L2-4 1160 915 21
05 | M1-1 858 822 4.2 M2-1 1425 1614 13.3
1 M1-2 700 765 9.3 M2-2 1200 1072 10.7
15 | M1-3 699 683 2.3 M2-3 1170 915 21.8
2 M1-4 699 683 2.3 M2-4 1170 915 21.8
44 44
2By ) =7.04% LBy ) =12.5%
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Abstract:

In this study, in order to provide a new analytical relationship for evaluating the bearing
capacity of a two layered cohesive- frictional soil mass, 12 sets loading tests of physical model
for three types of upper layers with different thicknesses and compactions. In continuation, a
series of parametric studies were performed to evaluate the accuracy of the proposed
relationship using PLAXIS 2D finite element software. In order to study the results of numerical
modeling and control of the accuracy of the modeling, results of these analyzes were compared
with the experimental results of corresponding physical models by considering the effect of
different parameters(relative thickness, compaction ratio and different shear strength
parameters of soil layers) on the failure mechanism and the ultimate bearing capacity of the
soil. Considering the appropriate fit of the load-displacement curves, the failure pattern and the
average difference of the bearing capacity about 3.3% between the physical and numerical
models, show that finite element models have good accuracy in predicting the actual behavior
of laboratory samples and the results of numerical simulations can be trusted. After the
verifying of the numerical analysis results, the values of the bearing capacity obtained from
both numerical and analytical methods for 88 different modes of the strip foundation with
dimensions B = 1 and 2 meter and soil mass with different layering, depth and shear strength
parameters were compared and a difference of about 7 and 12.5% were observed for
foundations with dimensions of 1 and 2 meters, respectively. The results showed that there is a
relatively good agreement between all three experimental, numerical and analytical methods in
the evaluation of the ultimate bearing capacity and the analytical relationship can predict the
process of limit pressure changes in terms of the relative thickness of the layers and the
evaluation of the ultimate bearing capacity for various states of the strip footing resting on two
layeres ground with relatively good accuracy.

Keywords: Failure Mechanism and Bearing Capacity of Strip Footing, Two Cohesive -
Frictional- Layered Ground, Physical Model, Finite Element Method, analytical relationship.
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