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Model Test on Influence of Enlarged Head Size on
Bearing Capacity of Pile Fnd
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Abstract: To examine the effect of volume of grouting reinforcement body, namely the size of the expanded
foot, on the bearing capacity of pile tip, indoor single—pile static—load model tests were conducted through injecting
grout into PVC pipe and changing grout amount and PVC pipe size to control the size of the expanded foot. Finally,
the pile tip resistance —displacement curves were calculated by the traditional pile tip settlement formula and
compared with the measured curves. The results show that when comparing with the pile without grout injection, the
piles that form expanded foot after being injected cement soil show the significantly improved bearing capacity, and
dramatically reduced settlement under the same load; As the diameter of expanded foot increases, the bearing
capacity continues to rise; However, the bearing capacity improved with the increase of per unit diameter at first and
then decreased, and its effect on reducing displacement under working load shows a decline trend; The sharing ratio
of tip resistance tends to be stable after a displacement of 5 cm. The cement soil expanded foot on pile tip has high
ratio of tip resistance and the ratio rises as expanded foot diameter increases. In practical engineering, more

importance should be attached to the strength of cement soil on pile tip for the high stress of cement soil, and the
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pile tip resistance—displacement curves calculated by using traditional pile tip settlement formula fit the measured

curves well.

Key words: expanded foot of pile tip;size;model test;bearing capacity;tip resistance;pile tip settlement

calculation
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Fig.1 Model pile layout (unit: mm)
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Tab.1 Amount of grouting needed for each size

D/mm Viem®
T6(TY k) 0

110 2234

160 7 003

200 12 090

250 20 037
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e . VOKIEH): Kk  SkE T
K% VARSE)  AR% 1% e
50 0.6 4:1 99.01 58.27

1:0.74 : 0.27

R T g BELAY A, 5B A RIS AR — A B
RAHF ARk ARG B 14 R SR ISR
DUAE St BEL 7, 78 M P 7K D8 9 K Sk TR 7 4 3
1A A8 s TR K e 9 Sk i i B
Hrp L R RS A @30 mm x 11 mm, 7EKR R
PR A+ e B R T R R 15 8t H e
TEHAA N 160,200,250 mm 3 FL . BRI REF
PVC &Kl 2 FlE 3 fis.

™

B2 MAERETER
Fig.2 Sketch of mode pile

B3 PVCETER
Fig.3 Sketch of PVC pipe

1.3 ELTHIE

HI TAERD b R s R 3 I RCR e ZE 1
020 Sy g 2 RO e B B A, e R TR
AL L D b A 1 o 42 ) LUk R I
1 s NI A5 R B, S e f HAURL B 1
L5 Ko 4 1 e s = B 0 S W R e WU U1 k4
Bt R W 4 s N 4 ARSI 25 C, = 3.5
Fith = 5245 €. = 0.96.

100 100
20 / 87.92'38
80 /
70 / 715
60
%0 /4 5.7
40 /
30
20

716

i s

0.01 0.10 1.00 10.00 100.00
BitE /mm
B 4 £ HUE R LW 4,

Fig.4 Gradation curve of sand
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Tab.3 Basic physical and mechanical indexes of sandy soil
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results of cement soil
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Fig.5 Load-displacement curve of model pile

with various size of enlarged head
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Fig.6  Variation curve of normal service's bearing capacity

with change of enlarged head size of pile end
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