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FEM analysis of interaction between upper structure and raft foundation in
silty ground
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Abstract: The interaction between upper structure and raft foundation in silty ground is analyzed based on the special silty
ground in Zhengzhou using ABAQUS. The effects of upper structure, construction stage and content of the silty soil on the
interaction are considered. The differences between the conventional method and the combination method are compared. The
results show that when considering the interaction the maximum stress of raft is less than that of the conventional design, and it
will move from the center to the edge of raft. When increasing the water content of silty soil to its optimum water content, local
bending and stress-concentrated phenomena will occur at the edge of raft foundation. While the water content exceeds the
optimum water content, the base reaction force spreads around and the stress becomes uniform.
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Fig. 1 Plan of raft foundation
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Table 1 Model parameters

. R PRVERD  OBEEEM WY BRI
Ngrem®)  E/MPa  /(°) t /kPa
32 1.76 12.5 149 035 279
42 1.83 19.1 190 035 172
52 1.85 25.1 288 035 486
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Fig. 2 Calculation model considering interaction
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Fig. 3 Calculation model for conventional design
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Fig. 4 Raft stress considering interaction
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Fig. 5 Raft stress of conventional design
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Table 2 Comparison calculated stresses of raft foundation

ZH KT S)/MPa f/NIN )/ MPa
LEVEH 3.91 0.15
AT 10.7 1.37
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Fig. 6 Raft stress with zero floor
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Fig. 7 Raft stress with four floors
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Fig. 8 Raft stress with eight floors
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Table 3 Raft stresses under different floors

I 1%/MPa ¥ /MPa
0z 0.06 0.46 (O
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Fig. 9 Raft stress with twenty floors
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Table 4 Raft stresses under different water contents of silty soil

BIKHE Y% I KN J1/MPa /NN F1/MPa
15 3.950 0.165
17 3.990 0.158
18 3.900 0.163
19 3.840 0.135
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Fig. 10 Raft stress under water content of 15%
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Table 5 Raft stresses of rafts with different thicknesses
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PR R /m I KN J1/MPa /MY ]/ MPa
0.5 12.00 0.41
1.0 3.94 0.11
1.5 2.56 0.11
2.0 15.0 0.32
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+3.991e+03
+3.832e+03
+3.672e+03
+3.512e+03
+3.353e+03
+3.193e+03
+3.033e+03
+2.873e+03
+2.714e+03
+2.554e+03
+2.394e+03
+2.235e+03
+2.075e+03
+1.915e+03
+1.756e+03
+1.596e+03

ODB: 12.0db  Abaqus/Standard 6. 88-1

X Ji Step: Step-2

Increment  1: Step Time = 1.00)
Primary Var: §, Mises .
Deformed var: U Deformation Scal

B 11 1.0 m BRI
Fig. 11 Raft stress of rafts with thickness of 1.0 m
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Fig. 12 Raft stress of rafts with thickness of 2.0 m
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