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Full scale in-situ static loading tests on pile groups in soft soils
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Abstract: The bearing characteristics of pile groups in soft soils are complex. At present there are few full scale tests on in-situ
pile groups at domestic and abroad. Full scale tests on bored pile groups are conducted to explore the performance of pile
groups in soft soils in Jiangning District of Nanjing City. The pile diameter is 400 mm, and the pile length is 20 and 24 m. The
loading tests are carried out on a single pile and pile groups with nine piles. Steel bar meters are fixed in the piles to measure the
axial force. Pressure cells are placed at the top of the piles to get the accurate load on them. The data of the tests are listed to
show the comparison of settlement, axial force, side resistance and load distribution of the single pile and pile groups. The
measured values of counterforce of pile head and the effect coefficient of pile groups are compared with those calculated by
different kinds of theoretical methods. The results show that the load distribution calculated by the elastic theory in the pile
groups has larger difference compared with the measured value. The results of the formula for pile group effect coefficient
considering stress superposition and the Converse-Labrre's formula for pile group effect coefficient agree well with the
measured values.
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Fig. 1 Layout of piles and pile groups
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Fig. 2 Geological conditions and layout of strain gauges
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Fig. 3 Comparison of O - s curves between pile DZ1 and pile
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Table 1 Ultimate shaft resistances of DZ1 at each soil layer
TERE
/m

0.0~0.5 0.5~2.6 2.6~4.6 4.6~10.210.2~17.517.5~19.5
RER

TEs =t 2t #t Bt et B+
174

il

fj‘"%ﬁgﬁ 31.87 29.60 86.58 64.82 6249  25.53
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Fig. 4 Comparison of Q - s curves of pile groups
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Table 3 Proportion of load carried by all foundation piles in QZ9

AT E/KN 1440 2160 2880 3600 4320 5060
SR A H LA/ % 98 103 99 101 99 98
AT E/KN 5760 6480 7200 7920 8640 9360
SR A H LA/ % 99 100 98 99 100 93

R 4 BEHE QZOL i A EMERIB AT H 2 F0 5 S AR A EL A5
Table 4 Proportion of load carried by all foundation piles in QZL9

MATER/KN 1440 2160 2880 3600 4320 5060 5760
FENEAIH
102 1 1 1
1% 98 0 00 106 100 99 99
MFTE/KN 6480 7200 7920 8640 9360 10080
FENEAIH
101 102 1
1% 99 97 0 99 0 08

% 2 DZIL #EM = Z4RBREEFE 11
Table 2 Ultimate shaft resistance of DZ1L at each soil layer

LR 0.0~0.5 0.5~2.6 2.6~4.6 4.6~10.210.2~17.517.5~19.5
JE/m
e S = e 1
+E4 RIEL REL L B . ApliE
I JEE B
2.64 2.12 . 2. 2 22.
J1/kPa 32.6 3 89.06  62.05 59.20 39
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Table 5 Back-calculated values of reaction forces of pile caps of

QZ9
/KN G X J1/kPa ARG AR /%

1440 0 0

2160 0.62 0.22

2880 1.06 0.29

3600 1.43 0.31

4320 1.92 0.35

5040 2.46 0.38

5760 3.00 0.41

6480 4.19 0.51

7200 5.46 0.59

7920 8.83 0.87

8640 12.80 1.16

9360 18.21 1.53

R 6 BHEQZLY P RFEFH TREHMKERRN

Table 6 Back-calculated values of reaction forces of pile caps of
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Table 7 Tip resistances of each foundation pile on pile groups

Hobi g = QZ9-1 QZ9-4 QZ9-5
ity BEL 3 /KN 22 40 86

Holi g = QZ9L-1 QZ9L-4 QZ9L-5
k3 B /KN 45 62 77

QZL9
Sur /KN 75 71/kPa A A £ 3 L /%

1440 0.21 0.15

2160 0.36 0.17

2880 0.54 0.19

3600 0.74 0.21

4320 0.98 0.23

5040 1.27 0.26

5760 1.65 0.29

6480 2.60 0.41

7200 4.00 0.56

7920 6.32 0.81

8640 8.88 1.05

9360 11.56 1.26

10080 15.30 1.55
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Uit BHL 7 A0 T DZL (AR B 3 BHL 7 43 340 T =37%
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Ko
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N EEBEL 345 BT ARG o 20 m KA B REA v 4% L 2 A5 B
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Table 8 Ultimate shaft resistances of QZ9 at each soil layer

TR EE/m 0.0~0.5 0.5~2.6 2.6~4.6 4.6~10.2 10.2~17.5 17.5~19.5
B =F4 FIL FIL it ¥t iy ekl iy I+
79-1 16.96 17.80 68.62 43.28 41.20 17.52
JEFHL 7 /kPa Q
QZ9-4 16.75 15.85 63.95 45.36 36.00 16.06
QZ9-5 19.75 17.85 65.95 46.36 41.12 18.06
R 9 BHE QZOL - EAEM £ RARPREEFE 1
Table 9 Ultimate shaft resistances of QZ9L at each soil layer
TJERE/m 0.0~0.5 0.5~2.6 2.6~4.6 4.6~10.2 10.2~17.5 17.5~19.5
TR FIL FIL it ¥t Frtoems ki
Z9L-1 24.50 23.27 81.59 52.91 49.97 17.33
kP Q
FEHL ), /icPa QZ9L-4 24.63 23.16 74.22 48.01 46.72 13.25
QZ9L-5 23.34 22.78 68.89 41.56 31.57 11.91
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Fig. 5 Comparison of tip resistances between single pile and

different individual piles
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LA o study on the interaction mechanism of cap-pile group-soil[J].
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