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Centrifugal model tests on micro-pile-reinforced shallow foundation

LI Zi-xi, LUO Fang-yue, ZHANG Ga
(State Key Laboratory of Hydroscience and Engineering, Tsinghua University, Beijing 100084, China)
Abstract: Micro-piles are widely used in geotechnical projects such as foundation reinforcement. The centrifugal model tests
are conducted on the micro-pile-reinforced and unreinforced shallow foundations during vertical loading. The deformations of
the foundation and soil base are observed and compared for the micro-pile reinforcement effect. The test results show that the
micro-piles transfer the vertical loads to the bearing stratum. The micro-piles bear the loads with a proportion of more than 75%.
The micro-piles significantly decrease the settlement of shallow foundation and cause the soil deformation to a more uniform
distribution. The micro-piles influence the soil deformation within a zone with a 1.5 times the width of the shallow foundation.

The depth of the load influence zone decreases if the micro-piles are used. The new findings may provide references for the

applications of micro-piles in practice.
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Fig. 1 Photo of model for reinforced shallow foundation
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Fig. 2 Bearing capacities of micro-pile-reinforced foundation
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Fig. 3 Displacement vectors of soil base for reinforced and

unreinforced foundations
Kl 4 Bt an 7B 250, AR R
ANRIRFE R DT R 2 AT o ARAERTRRE, B i 23 A
RE BRI 22807y« M FEDTRE S b s 2
NI N R Sl R NI 74 N L2
Boe 25 S L LE PERE R rhoCo b B K 1) TR L3R k) R 73
A, HATHEGER, AU

. 1507 —-—- 400 kPa

g | 300 kPa

= 100 200 kPa —
% _____ 100 kPa /

= 7,

2 50 - / ____

oF
-6 -5 -4 -3 -2 -1 0
X/m

(a) ¥/B=0.5

DTS vimm

0

-6 -5 -4 -3 -2 -1 0
X/m

(b) y/B=1

4 ME; RMBSIENMERSKFE D)
Fig. 4 Horizontal distribution of soil settlement for reinforeced
foundation
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Fig. 5 Load influence zones
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Fig. 6 Load influence zones of various foundations
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Fig. 7 Variation of load influence zone with increasing pressure
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Fig. 8 Horizontal distribution of soil settlement for reinforced and

unreinforced foundations
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