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Study on pile group effect of micro timber piles in soil

LIU Run, PENG Jia-jun, LIANG Chao®, LI Cheng-feng
(State Key Laboratory of Hydraulic Engineering Intelligent Construction and Operation, Tianjin University, Tianjin 300072, China)

Abstract: Wood is widely used in villages and towns in China. It is convenient for materials processing and cheap. And it
can be used as the basic structure of villages and towns housing, which can effectively reduce the energy consumption. The
pile group bearing capacity and pile group effect coefficient of micro timber pile group in sand and clay were studied by
centrifuge model tests and finite element numerical analysis. The results show that the pile group effect coefficient of micro
timber piles is greater than 1 in sand soil and less than 1 in clay soil. The influence of pile-soil stiffness ratio is small and
the reduction of pile diameter changes the optimal pile spacing of pile group. In sand and clay, pile group effect coefficient
reaches its maximum value when the ratio of distance-to-diameter is 6 and 4, respectively, which is different from the
corresponding 3 and 6 in conventional piles. The pile group effect coefficient decreases with the increase of internal friction
angle and undrained shear strength. It increases first and then decreases with the increase of distance-to-diameter ratio; and
increases with the increase of pile number.
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Table 1 Parameters of prototype pile and model pile
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Fig. 1 Pile group model
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Table 2 Physical parameters of sand
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Table 3 Physical parameters of clay
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Table 4 Test scheme

RIAX BN BEMEE Sa Ay ki
V-1 1 — 1

V-2 9 2D 33

V-3 9 3D 3>3 it
V-4 4 2D 20

V-5 4 3D 2

V-6 1 — 1

V-7 9 2D 33 HE

RPRIEHDIE R —FobE, AR E T A —
RN, A0 3 B kb - H i Ao 2 4 e A
WEAT . FRATE PR AR 5 205 mm, #EAEEEREAIAE
HF 150 mm, S HEPEZ [AIAHEE 190 mm, Ak
PR BRI AR R 80 mm, KT 5 fEhifs, W
TR,

Fub AL S R B £ 45 TR S, A B B T
&%, BT T R ORI BB AR

fiZ: mm

77 )
oL F L
\‘ 00 ' 93
[Tl
360
i 1
I 880

B3 WItBEPRAERERERE
Fig. 3 Layout of model box and model pile in sandy soil
foundation
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Fig. 5 Load-displacement curves of pile group in the test
WA CEFTIEAEAR B ARBTE) (JGI 106—
2014) 231, WA - i 2 AE B S BE P PR AR 4 A
Xt I 45 B AELAE D M e T DU AR BR AR B 7, A
M (D THRA AR RO HT AR BN R4 -
- Q
" (1)
K O AREHER R AR S5 O N HME TR ST R AR
BRAR# I N BEEL.
7 B ARG 45 RS A 2808 2 5L
Nk 5 s
R 5 Al AE Y, TS mWAA eIk, ndk
AR AR A A, M- A AR A 0, B
PERON R B KT 1, HBEERERIEE. B3N
MK FERE b, TRRACHE RO N 2R kil
1, BEMERONELSS, BENELLIS AT AR5 g, R8O
H T A SR B, IR ARV, A Ta] ]
BEL 3 AH B A T80 o



26 Bl

i

202441 A

x5 BHHHNRETE
Table 5 Effect coefficient of pile group

EEs ATHET I BRPRARER /KN RERE RN R 5

1 194.26 1.00
3x3@2D 380.05 1.96
it 3x3@3D 386.97 1.99
2x2@2D 334.92 1.72
2x2@3D 347.84 1.79
1 81.36 1.00
i+
3x3@2D 76.31 0.94
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Fig. 6 Finite element analysis model of pile group
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Fig. 14 Load-displacement curves with different soil strengths
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