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A practical method of calculation of bearing capacity and settlement
of large-diameter post-grouting piles
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(1. Key Laboratory of Concrete and Prestressed Concrete Structures of the Ministry of Education, Southeast University, Nanjing, Jiangsu 211189, China;
2. School of Civil Engineering, Southeast University, Nanjing, Jiangsu 211189, China)

Abstract: Based on the static load test data of 716 test piles collected from 139 projects, the practical calculation method of bearing
capacity and settlement of large-diameter post-grouted piles was studied. The improvement coefficients of the side friction and base
resistance of soil layer were given primarily based on statistics analysis, and the practical calculation approach for the bearing
capacity of large-diameter post-grouted piles applicable to different grouting types was presented. The reliability of the proposed
approach was verified by a large number of measured data. Moreover, the influence coefficient of post-grouting settlement was
introduced based on the settlement calculation method of large-diameter pile foundation without grouting. Based on the statistical
analysis, the recommended range of influence coefficient of post-grouting settlement was given, and an empirical estimation method
for calculating settlement of large-diameter post-grouted piles suitable for different soil layers was proposed. Finally, the applicability
of the proposed method was verified using engineering examples. The research results have been incorporated into the industry
standard of the People's Republic of China Code for design of ground base and foundation of highway bridges and culverts
(JTJ 3363—2019) and the industry standard of national project construction Technical specification for post-grouting of cast-in-place
pile of highway bridges (T/CECS G: D67-01—2018), which can promote the wide application of post-grouting technique.
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Fig.1 Distribution of the number of engineering projects
related to grouting piles and number of grouting piles in
various areas
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Fig.3 Statistical distribution of sample numbers

in different soil layers
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Table 1 Improvement coefficients of side friction for
post-grouting in different soil layers

TR FHME bRdEE B, BUETEH R R
W IRt 1.29 0.15 1.23~1.34 0.12
L. BEEL 1.38 0.22 1.34~1.41 0.16

-t 1.53 0.23 1.44~1.62 0.15
i d 1.47 0.30 1.41~1.52 021
Wi 1.58 0.32 1.54~1.63 021
Yiid 1.62 0.19 1.57~1.67 0.12
i 1.77 0.28 1.66~1.88 0.16

HHRb. BRED 1.89 0.44 1.81~1.97 0.23

Ak FR 1.66 0.26 1.56~1.75 0.16

WA WA 1.86 0.43 1.77~1.96 0.23

AR AL 132 0.27 1.20~1.44 0.20

®2 ARALERKEER /3855 R B, KEETE
Table 2 Improvement coefficients of base resistance for
post-grouting in different soil layers

LRAARR SESME RRMEx B, BUETER AR RN
L. BEEL 173 0430  1.63~1.83 0.25
Wt 200 0130  1.83~2.11 0.06
bz 206 0490  1.92~221 0.24
i 215 0710  1.97~2.33 0.33
b 215 0195  2.03~2.28 0.09
HRb . BRED 227 0210  2.17~2.37 0.09
k. FR 237 0290  2.24~2.50 0.12
WA A 240 0430  2.30~2.50 0.18
XA mRULE 147 0180  1.34~1.60 0.12
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Table 3 Improvement coefficients of side friction and base
resistance for post-grouting

L EAARK B B,
WL 12~13 -
R R+ 13~14 1.6~1.8

#t 1.4~1.6 —
big 1.4~15 1.8~2.1
b 1.5~1.6 1.9~22
il 1.6~1.7 2.0~23
b 1.7~1.9 2.0~23
BRI 1.8~2.0 22~24
FH IR iR 1.6~1.8 22~25
WA A 1.8~2.0 23~25
A RAL R AL 12~1.4 1.3~1.6
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Fig.4 Histogram of calculated and measured values of
ultimate bearing capacity for post-grouted pile
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Fig.5 Scatter diagram of calculated and measured values
of ultimate bearing capacity for post-grouted piles
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Fig.6 Schematic diagram of settlement value of ungrouted
and grouted piles under different loading conditions
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Table 4 Influence coefficients of settlement for
post-grouting at pile tip

BN SEYME iz CHUEIEHE AR RE
FrE LR 12 0.72 0.12 0.68~0.79 0.16
LR 0.63 0.19 0.58~0.69 0.30
AR ERID 2 0.62 0.19 0.53~0.71 0.30
WA IR 0.66 0.20 0.57~0.71 0.30
R 0.74 0.29 0.56~0.93 0.29

x5 HEFERUIFELWRES HBUETEE
Table 5 Influence coefficients of settlement for combined
post-grouting at pile tip and side

TR EHE b CHUEIEHE AR R
TR 2 0.71 0.16 0.62~0.78 0.23
MU 2 0.57 0.16 0.52~0.62 0.28
FL R RS 2 0.22 0.02 0.20~0.27 0.11
WA A E 0.54 0.34 0.36~0.72 0.63
PSS 0.47 0.12 0.38~0.56 0.26

6 JEERUIER MR LS IR EE T E
Table 6 Recommended range of influence coefficients
of settlement for post-grouting
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Table 7 Physico-mechanical parameters of soil layers

for trial pile SZ4
By S I AU
/m /% /(kN'm?) /MPa /kPa  /kPa
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@, R+ 240 4950 1648  1.92 55 12
@ Fit 80 4480 1736  3.40 80 20
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Table 8 Calculation of bearing capacity of trial pile SZ4
after grouting
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Fig.7 Measured Q-s curve of trial pile SZ4
before and after grouting
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Table 9 Comparison of measured and calculated values of load-settlement of trial pile SZ4
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