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Indoor Model Test Study on Row Spacing of Double-row
Piles Supporting Deep Excavation Pit

PENG Wenxiang', LIU Bin
(School of Geosciences and Info-Physics,Central South University,Changsha 410083, China)

Abstract; In order to study the optimal row spacing and supporting structure internal forces of the
double-row piles supporting structure of deep foundation pit, indoor model tests were carried out for doub-
le-row piles supporting structure with row spacing of 2D, 3D, 4D and 5D (D is the diameter of the pile),
respectively. Jacking forces were applied to simulate the load of different excavation depths, and the stress
in the pile and the displacements at the top of the piles were measured. The effects of row spacing and ex-
cavation depth on bending moment and the displacement of these two rows of piles in the double-row piles
supporting system were analyzed, and the optimal row spacing was obtained. This research shows that the
change of row spacing causes large influences on both the bending moment of the pile and the displace-
ments at the top of the pile. The change of row spacing affects the internal stress of the back pile much
more than that of the front pile. It affects the positive bending moment more than the negative bending
moment. The curve of depth-displacement is approximately a quadratic function curve passing the origin. It
is positive bending moment in the pile above the foundation pit, and it is negative bending moment in the

pile below the foundation pit. The displacement at the top of the pile reaches the smallest value when the
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row spacing is 3D, and the positive bending moment reaches the maximum value when the row spacing

1s 4D.

Key words: double-row piles;row spacing; bending moment; displacement; experimental study
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Tab.1 Design of similar model for experiment

H R TG /m il [ F A a)  /h
J Ay 14.00 1:1 48
A T 0.40 1:35 1.37
| 0.70 1:20 2.40
RN 1.00 1:14 3.43
BRIV 1.40 1:10 4.80
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Tab.2 Similar parameters for model and prototype test

SEE B mm G mm T TERCRE AU SR

E /MPa /m /kPa
Ji Y 1 000 2 000 3.2X10° 14.0 30.0
LR T 32 100 2.1X105 0.7 3.0
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Tab.3 Size of model pile

45 MR BEK/mm #E42/mm BEEUMR BERE/mm fERE/mm

1 XWHEWE 1400 32 18 100 55(2D)
2 MHEHE 1400 32 18 100 85(3D)
3 BUHERE 1400 32 18 100 110(4D)
4 XHERE 1400 32 18 100 140(5D)
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Fig.1 Model test layout
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Fig.2 The model of pile embedment and test device
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Fig.3 Layout and paste diagram of model pile strain gauge
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Tab.4 Bending moment of pile
MEEH LA/ (N « m)
THEREE /m 2D : iD 5D

HiHEBE Je HEBE HiHEAE Je HEE HIHERE S HERE AT HEAE Je HEE

0d I KIE 9.91 6.82 9.21 7.53 9.18 6.76 9.77 5.61
Nl —10.23 —7.75 —9.81 —8.57 —9.80 —8.22 —9.82 —6.98

0.6 FRIE 23.96 19.16 21.24 16.31 23.62 19.27 17.83 11.81
BAfM —24.98 —18.35 —24.06 —17.25 —24.40 —17.45 —23.44 —18.21

0.7 BRI 38.53 32.98 39.12 29.85 42.04 28.55 41.82 33.41
ol —39.09 —24.71 —37.5 —23.72 —35.67 —29.82 —38.02 —32.58
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Fig.4 Displacement of pile top
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Fig.6 The row spacing is 3 times the diameter of the bending moment(unit: N « m)
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Fig.7 The row spacing is 4 times the diameter of the bending moment(unit:N * m)
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