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Analysis on Ultimate Bearing Capacity of Ground Foundation Adjacent to Slope

Based on Bilateral Asymmetry Failure Mode

JIANG Yang"?, GUO Jiankun', WANG Xiaomou®, HOU Chaoqun’

(1.Faculty of Architecture and Civil Engineering, Huaiyin Institute of Technology, Huai’an 223001, China; 2.School of High-
way, Chang’an University, Xi’an 710064, China; 3.School of Traffic and Transportation Engineering, Hefei University of Tech-
nology, Hefei 230009, China)

Abstract; In the field of engineering construction, foundations were often placed adjacent to slopes. In the
present research work, the evaluation of the maximum bearing capacity of slope foundations lacked a sufficient-
ly accurate method. A bilateral asymmetry slip failure model for ground foundation adjacent to slope was devel-
oped , the strength of soil on the side of flat ground was reduced and this is characterized by a mobilization fac-
tor. Base on limit equilibrium method and superposition principle, three bearing capacity factors were ex-
pressed. The upper bound bearing capacity for ground foundation adjacent to slope was deduced based on limit
analysis approach. Centrifugal model tests were used to verify the theoretical analysis results; and the deforma-
tion and failure characteristics of these foundations were studied. In addition, the influence of various factors
such as the contact conditions of the foundation, the location of the foundation, and the height of slope on the
maximum bearing capacity of these foundations was also studied. Research showed that, (1) The value of mo-
bilization factor m varied regularly with the relative distance from the edge of slope. (2) As other conditions
were constant, the larger value of foundation width, the higher value of the ultimate bearing capacity of theses
foundations. (3) Roughness of foundation had a significant impact on the ultimate bearing capacity of ground
foundation adjacent to slope. (4) Results from centrifugal model test were almost consistent with which from
theoretical calculation, the overall error was within 10%.

Key words: ground foundation adjacent to slope; the ultimate bearing capacity; bilateral asymmetry failure

mode; centrifugal model test; influencing factors
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