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Study of factors influencing pile foundation driveability based on GRLWEAP

ZHANG Zhi-peng, LIU Run
(State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300072, China)

Abstract: Pile foundation driveability analysis is very important for pile design. In actual projects, precise pile driveability analyses
would prevent the pile from being cut off or damaged when the pile couldn’t drive into the given depth, and could also keep pile
bearing capacity not less than design capacity when penetration depth is deeper than the design depth. In order to analyze the pile
foundation driveability accurately, this paper studies the sensitive factors which could affect pile foundation driveability analysis. 32
experiments are designed with orthogonal experiment and completed by GRLWEAP; the pile driving analysis results are obtained
afterwards. Through the case study of Bohai sea oil field platform project, same conclusions can be drawn on the sensitivity regularity
of pile foundation driveability influencing factors. The sensitivity of the factors that influencing pile foundation drivability from large
to small is in this particular order: piling energy, geological conditions, pile diameter, pile length, cushion thickness, pile wall
thickness, stop-driving time, stop-driving location and the pile section numbers.
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Table 1 Values of influencing factors
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Fig.1 Numerical simulation model in GRLWEAP
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Table 3 Soil parameters
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/m JKN/m®)  EHEJ)/kPa K%K J1/MPa
©  BmEFT 3.4 8.4 16 0.30
@ ks 5.2 9.5 10 0.37
®  BEF+ 6.9 9.2 45 0.93
@ ks 8.9 9.6 23 0.97
® s 18.0 9.1 61 3.27
P R D 272 9.3 67 2.90
@ i 41.6 9.2 96 9.60
®  BEF+ 479 9.5 122 1.22
® ks 50.9 9.8 67 2.90
K REE 1 58.2 9.3 149 1.49
@ #Htpw 66.6 9.1 96 1.80
©@ i 70.2 8.9 96 9.60
@ mEEt 72.0 8.9 142 1.28
@ mwmarw 897 8.8 96 9.60
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Table 6 Values of influencing factors
KF
HE /K] d/mm I/m
1 600 1300 112.7
2 660 1500 114.7
3 770 1600 117.7
4 800 1676 120.7
5 1000 1 800 122.7
6 1200 1900 125.7
7 1500 2000 127.7
8 1700 2134 130.7
9 1900 133.7
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Fig.2 Trend curves of blow counts varying
with hammer energy
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Fig.3 Trend curves of max-stress varying with energy
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Fig.4 Trend curves of blow counts varying
with pile diameter
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Fig.5 Trend curves of max-stress varying
with pile diameter
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Fig.6 Trend curves of blow counts varying with pile length
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