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Settlement of piled raft foundation embedded in rock and its calculation method
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(1. Institue of Geotechnical Engineering, Zhejiang University of Technology, Hangzhou 310014, China; 2. Zhejiang University of
Technology Engineering Design Group Co., Ltd., Hangzhou 310014, China)

Abstract: Based on the settlement monitoring data of two piled rafts under a twin-tower building, the settlement characteristics
of piled raft foundation is examined. It is shown that the piled raft settles as a whole underloading, while the settlement of piles
under individual plate, which is located outside the tower areas, is sensitive to changing of the adjacent loading and ground
water level. By comparing the measurement with the calculated settlement, it is found that the measured settlements are much
greater than the calculated values. Then, two influential factors are proposed, bottom sediment in pile and negative skin friction
on pile, to revise the settlement calculation equation for piled raft foundation penetrating thick soft soil layers. Finally, the
proposed method and the suggested parameters are checked through two real cases.
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Fig. 1 Layout of settlement monitoring points
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Fig. 2 Evolution of settlement under south and north towers
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Fig. 3 Evolution of settlement under middle and west towers
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Fig. 5 Overall final settlements of foundation
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Table 1 Comparison between measured and calculated settlements

R0 X
b= M10 M1l M14 M15 M16 M17 M19
SEP{E/mm 8.5 10.9 7.8 6.3 10.3 7.3 5.4
115 AH /mm 3.0 3.1 5.9 5.5 4.8 2.7 2.4
SEME /A1 5EAE 2.8 3.5 1.3 1.14* 2.1 2.7 2.3
RS [E] [X
b= M1 M2 M3 M13 M25 M27 M28
SEE /mm 13.3 9.9 10.3 8.2 13.0 10.1 8.4
115 AH /mm 6.0 5.1 5.1 5.2 4.6 4.6 4.5
SEME /A 5HEAE 2.2 1.9 2.0 1.6 2.8 2.2 1.9
LB X
b= M18 M20 M21 M22 M23 M24 M26 M29
SEE /mm 5.6 8.4 11.4 11.9 12.1 9 11 9.7
115 AH /mm 4.7 4.4 4.5 5.0 47 5.4 5.4 5.1
SEME /A 5HEAE 1.2 1.9 2.5 2.4 2.6 1.7 2.0 1.9
¢ 1.05 1.67 2.22 2.09 2.26 1.46 1.79 1.67
X
I M5 M6 M9 M12 M4 M7 M8 M30
SZIAE /mm 12.3 14.3 9.8 11.5 10.8 12.4 8.1 6.2
115 AH /mm 5.7 6.1 53 5.5 5.7 5.7 5.5 6.4
SR /A AR 2.2 2.3 1.8 2.1 1.9 2.2 1.5 1.0
¢ 1.89 2.06 1.62 1.83 1.66 1.91 1.29 —
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Table 2 Basic information of stratum at M6
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Table 3 Calculated and measured values of piled raft settlement

. HEAE/mm T/ mm S, Sy
P - =

N 1 N it S b N b N i

M6 1.1 123 14.3 0.8 09

M7 1.1 115 12.4 09 09

Ml 93 121 13.3 0.7 09
BEEERER 149 79 11.6 13 07
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