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Laboratory Test of Piled-Raft Foundation Improved by Gravel Mat
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ABSTRACT: A piled raft foundation is one of the systems used to reduce the settlement of structures. However, the general design method for a
piled raft foundation system assumes that the piles only support external loads, which exclude the bearing capacity of the raft itself. In this study,
an experimental model test was performed to evaluate the raft capacity for the external load on the sand. Additionally, a part of the sandy ground
under the raft was replaced with a gravel mat to reinforce the piled raft foundation system and increase the bearing capacity. Then, parametric
studies of the reinforced ground were performed to determine the displacement and load-sharing ratio of the piled raft foundation system.
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(@) Raft foundation (b) Piled raft foundation
Fig. 1 Raft foundation and piled raft foundation
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Fig. 2 Soil-structure interaction in piled raft foundation system
(Katzenbach & Reul,1997)
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Fig. 3 Definition for the piled raft
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Table 1 Material properties of sand

D, (%) 34.8
40) 3
ra (KN/m’) 14.74
Famax (KN/m0) 16.36
Famin (KN/m0') 14
G 2.33
G 0.88
Soil classification SP

Fig. 9 Gravel used in the experiment
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Table 2 Scale effect

B/B; Displacement (mm) % of Displacement to B/B,=10

3 1.061 83.87
4 1.159 91.62
5 1.192 94.23
6 1.228 97.08
7 1.248 98.66
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9 1.265 100
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Fig. 11 Load displacements by B,/B.

S(mm)

——@——  L=200mm (Piled raft foundation)
O L=300mm (Piled raft foundation) Ry

44 —— 4 ——  L=400mm (Piled raft foundation)
- L=200mm (Replacement of gravel)
L=300mm (Replacement of gravel)
—.—O——  L=400mm (Replacement of gravel)

0 2 4 6 8 10 12 14
Load(kN)

Fig. 12 Load displacements by length of pile
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