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Calculation and analysis of load transfer in large-diameter grouted pile in
extra-thick fine sand layers
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(1. Key Laboratory of Concrete and Prestressed Concrete Structures of Ministry of Education, Southeast University, Nanjing, Jiangsu 210096, China;
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Abstract: To study the deformation behavior of large-diameter grouted pile in extra-thick fine sand layer, load transfer of
large-diameter grouted pile was analyzed in a case study of eight in-situ pile load tests of Shishou Yangtze River Highway Bridge.
The BoxLucasl load transfer function was used to calculate the relationship between load and settlement of the grouted pile
considering the radius of the grout bulb and the thickness of cement grouting along the pile. The empirical range of enhancement
factors for side friction and tip resistance in different soil deposits was also given. Then, case history was cited to demonstrate the
validity of the method. Finally, according to the engineering example and calculation method of this paper, the bearing capacities of
the large-diameter pile under extra-thick fine sand layer were further analyzed. The results show that the presented method can well
determine the range of settlement of the grouted pile. It is suggested that the calculated lower bound can be used as an engineering
design. The bearing capacity of the large-diameter pile is gradually increasing with the increase of pile diameter or pile length. When
the pile diameter is constant, the increased range of bearing capacity of the large-diameter pile is decreased with the increase of pile
length. The pile length reaches a certain value, the ratio of the mobilized base resistance to the total capacity is almost zero. This
indicates an effective pile length problem by increasing the pile length to improve the bearing capacity of large diameter pile.
Effective pile length, bearing capacity and percentage of load carried by pile tip of the large-diameter pile can be significantly
improved by combined grouting of pile tip and side.
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load settlement relationship
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Fig.1 Profile of soil layer distribution on test sites and
shaft instrumentation
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Table 1 Overview of the test piles
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Yith /m /m Al (5N
JesIHF  szyol 2.0 50 iy FEHFHT S5
88*1% SZY02 2.0 50 iy FEHFHT S5
JesIMF  Szyos 2.0 52 iy FEHFHT S5
9213 SZY04 2.0 52 iy FEHFHT S5
MIIMF  SzZY05 1.8 54 iy FEHFHT S5
226"3  SZY06 1.8 54 iy FEHFHT S5
B3I Szyo7 15 40 iy FEHFHT S5
243"3  SZY08 15 40 iRy JERHT S5
xR2 EXRSH
Table 2 Grouting parameters
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Fig.2 Measured data and fitted friction-relative
displacement of pile side before and after grouting
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Fig.3 Measured data and fitted resistance-displacement of
pile tip before and after grouting
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Fig.4 Load transfer curves of pile tip and side
before and after grouting
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Table 3 Enhancement factors of the initial stiffness of side
friction and tip resistance for different soil types

B[R as a
A Fit MR E L Wt Yilkp YHiwd
I=ON: 1.70 1.72 1.89 2.28 5.14
PHE 1.53 1.69 1.71 1.80 3.37
BME 1.33 1.65 1.53 1.58 2.26
FRAK 010 0.02 0.10 0.16 0.30

R4 ARLENE. SwmPHEEET
Table 4 Enhancement factors of side friction and tip
resistance for different soil types

M5 AT B Bo
WE WRmRLE it REELE okt 4 “p
BORME 1.42 1.72 1.99 193 161 2.42
S 1.28 1.32 1.70 192 147 2.34
R/ME 1.12 1.11 1.37 191 131 2.14
BRRH 0.08 0.22 0.13 001 008 0.04
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HRRAT 0T AR IS A 1304 R R 2R
AN EE BH 3 Ak B 1 280, B S 300 3R 6 Fr

#5 Ak SZY08 #TEWE I SH
Table 5 Parameters of each soil layer for test pile SZY08

LT %f / (kNy/m3) / kCPa / (? ) / l\iSPa
W+ 6.5 17.3 6.1 5.1 2.88
L 7.9 18.5 16.2 13.9 4.43
il 76 19.0 16.0 30.7 10.20
il 15.0 19.4 15.0 33.0 12.00
G 3.0 19.4 15.0 339 12.40

R6  RIEFAEMFEMRESH
Table 6 Parameters of side friction and tip
resistance for ungrouted pile

JEEE as bs ap by

TR

/m /kPa /(mm'%) /kPa /(mm?)
S i 6.5 42.88 0.17
i 7.9 82.74 0.38
i 7.6 65.93 0.26 40682 023
4Hfd 15.0 48.49 0.84
4Hfd 3.0 62.64 0.34
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