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Analysis of the model uncertainty for predicting the ultimate bearing
capacity of strip footings on sand overlying clay
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Abstract: A sand layer overlying clay is common in practice. The conventional Terzaghi’s bearing capacity
theory is unavailable in this type of nonhomogeneous soil. The semi-empirical methods toward addressing
the bearing capacity of strip footings on sand overlying clay, which are widely used in geotechnical
engineering, may yield unreliable solutions. In this paper, the bearing capacity of footings on sand
overlying clay is evaluated using discontinuity layout optimization (DLO), which is a rigorously upper
bound limit analysis method. A bearing capacity reduction factor is developed based on the conventional
Terzaghi’ s bearing capacity theory, and a set of design charts of this factor for various scenarios is
illustrated. Subsequently, a simplified regression-based approach, relevant to a wide range of geometric and
strength parameters, is proposed. Based on a database of the bearing capacity of footings on sand overlying
clay from prior literatures, the model uncertainty for the proposed method is validated and characterized.
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Table 2 Parameters for the calculation of bearing capacity

24 ZHUUE g
c/7B 0.50, 0.75, 1.00, 1.25, 1.50, 1.75, 2.00 7
o/ () 34, 36, 38, 40, 42, 46, 48, 50 8
D/B 0.0, 0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0 9
K 4 M FRIE IR D3+ 0UZ M R 3 YTk R E R A DLO a4 8. 5 s R —%.R H

5 D/B RIEM I H 30= Ko R R EJR £ X R EOE B E R AE . 4 o<l42°WF, R iE /7B B
6,4 D/B #m3| — @& FE R HERAH B W T 1, e -5 - 0UZ M 5k 38 ) 58 402 i g b 1 3
FrAR A T AR LR XRE I TTECN 0, B AR B BIA B Pranddl JE 30, JF HBOIR T H RAE® LR
Ho=46"WF . R {ELAE Y A J5 B0 B N IR 2/ T 1L BERD - £ XUR M 2R 7K 3807 36 2/ T 40D R 8077 . LIt 9
WA A ZAR I B 2 AT SR X AR B A B Btk . X T <4 2°/9 00 A AE — b il 6 2 J2 STHRR 4807 10 2 1
JEARZ SR E TR FORZS , Bt AR EEFR Z N s B (D/B)wie AW, (D/B) w5 ¢ RIEMKX KR H



12

TR KFFR

% 44 %

¢ /YBREBTAR,

1.0 1.0 1.0
0.8 0.8 0.8
< 0.6 o=34° 0.6 =36 0.6 #=38°
¢/ yB=05 — ¢/ yB=05 —c/'yB=0.5
0.4 ——¢c/yB=0.75 4 —¢l/ yB=0.75 0.4 ——c¢l/ yB=0.75
——c¢/yB=1 —e¢lyB=1 ——c¢/yB=1
—— ¢/ yB=1.25 —e¢/yB=1.25 ——¢/yB=125
0.2 ——c¢/yB=1.5 0.2 ——¢/yB=1.5 0.2 ——¢c/yB=15
——¢/ yB=1.75 —c/ yB=1.75 —— ¢/ yB=1.75
—c/ yB=2 ) —c/yB=2 | —c/yB=2 )
0 0.5 1.0 1.5 2.0 2.5 0 1 2 3 0 1 2 3 4
D/IB D/IB DIB
1.0 - (p=40° 1.0 - 42°
(’7:
_c; 7g=8.§5 ——c/ yB=0.5
——cl yB=0. —¢/ yB=0.75
081" /yB=1 08+ o yB=1
—_¢/yB=1.25 —c/ yB=1.25
0.6 —«c/yB=1.5 0.6 | —c/ yB=1.5
= — ¢/ yB=1.75 ] —c/ yB=1.75
0.4 04| cvB2
0.2 0.2
0 1 2 3 4 0
DIB
1.0
¢=46°
—_¢/yB=05 @=50°
08F _— ¢/yB=0.75 g —c/yB=0.5
— ¢l yB=1 — ¢/ yB=075
06l —— ¢l vB=125 — ¢/ yB=1
x O ——elyB=15 — e/ yB=125
——c¢/ yB=1.75 —— ¢/ yB=1.5
0.4 —c/yB=2 | —e¢c/yB=1.75
— ¢/ yB=2
0.2
0
DI/IB DIB
B4 EARFAMBREHR EITEE
Fig. 4 Design charts of the reduction factor R for the bearing capacity
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