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Experimental analysis of the influence of foundation size parameters
on the uplift bearing capacity of the spread foundation in gravel soil

Cui Qiang', Tong Ruimin', Liu Shengkui*, Lu Xianlong'
(1. China Electric Power Research Institute, Beijing 100192, P. R. China;
2. Gansu Electric Power Design Institute, Lanzhou 730050, P. R. China)

Abstract: The uplift bearing capacity of the spread foundation is determined by not only soil physical and
mechanical characteristics but also its geometry shapes and scales. The foundation size parameters to
determine the minimum quantity of concrete, and the maximum uplift bearing capacity, are key to optimize
the foundation design. In order to study their effect on the uplift bearing capacity of the foundation, the
undisturbed soil spread foundation in Gobi gravel soil is took as the case. Nine full size test foundations are
designed, which use orthogonal test method selected column diameter, the extension angle of the
foundation foot and the depth-to-width ratio as influencing factors and the uplift bearing capacity of the
foundation as examining goal. The in-site static load tests are carried out in the Gobi gravel soil located
northwest China. Load-displacement curves of nine test foundations are obtained and the uplift bearing

capacity corresponding are concluded. An index named gradual change ratio is proposed to expressing
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plastic deformation characteristic of soil foundation under pull load. Meanwhile, the results of the tests

show that the sensitivity sort of these geometry factors on the uplift bearing capacity is the depth-to-width

ratio, column diameter, and the extension angle of the foundation foot. The conclusion achieve in this work

is that adding the depth-to-width ratio in foundation design is an effective measure for improving the uplift

capacity of the spread foundation in Gobi gravel soil.

Keywords: gravel soil; undisturbed soil; transmission line; spread foundation; uplift bearing capacity
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Table 1 Physical mechanic index of ground soil
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Fig 3 Schematic diagram of test foundation
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Table 2  All factors and levels

VA ER R FERY R A
K .
d/mm hi/D 0/
1 800 1.5 10
2 1 200 2.5 20
3 1 600 3.5 30
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Table 3 Other size parameters of foundation mm

hy hs e
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Table 4 Orthogonal experiment for 1L.9(3*)

FEAh 4 5 1(A/mm) 2(B) 3(C/C
1% 1(800) 1(1.5) 1C10)
2z 1(800) 2(2.5) 2(20)
3% 1(800) 3(3.5) 3(30)
4z 2(1200) 1(1. 5 3(30)
5% 2(1200) 2(2.5) 1C10)
6= 2(1200) 3(3.5) 2(20)
7= 3(1600) 1(1.5) 2(20)
8= 3(1600) 2(2.5) 3(30)
9% 3(1600) 3(3.5) 1(10)
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Table S The calculated slowly varying rates of

load-displacement curves of test foundations

i AR B & (B —Apg)/

S5 fi#/kN (iF/mm /KN {28/ mm Bua—Awa))/ %

1# 390 1.9 450 32.72 34,24
24 1080 3.1 1320 39.75 10. 18
3% 1300 1.37 2 860 38. 37 2.03
42 1080 1.83 2 340 37.61 2.48
5# 2000 0.92 5 800 27.10 0. 64
6# 1200 3.34 2 200 44. 40 3.42
7H# 3000 1.52 7 500 32.10 0.58
84 1300 1.43 3 640 48.01 1.79
94 2400 0.8 7 200 28.24 0. 49
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Table 6 Uplift bearing capacity of test foundations

B il

sy d/mm hy/D 6/ (" Q./kN  S./mm
1# 800 1.5 10 450 7.05
28 1200 1.5 20 1320 9.24
3 1 600 1.5 30 2 860 11. 45
48 1200 2.5 10 2 340 14.50
S5# 1 600 2.5 20 5 800 22.44
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Table 7 Analysis on directly perceive method

on uplift bearing capacity of test foundations
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Fig. 5 the trend of uplift bearing capacity under

different factors and levels
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