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Application of retaining structure with double-row piles in a hydraulic excavation
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Abstract: The retaining structure with double-row piles is used in an excavation of sluice. The internal force and displacement
of the retaining structure with double-row piles are compared with those of MIDAS/GTS and double-row pile program of
Lizheng. In the case of the same computational model, the calculated results are in good agreement. The sectional drawings of
the retaining structure with double-row piles are analyzed from the internal force, displacement and different sharing ratios of
lateral earth pressures on front-and rear-row piles. Finally, it provides certain reference value in designing the retaining

structure with double-row piles. The displacement characteristics of double-row piles are preliminarily understood, by

monitoring the displacement of the retaining structure with double-row piles.
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Fig. 1 Floor plan of excavation
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Fig. 2 Profile of geological and supporting structures
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Fig. 3 Theoretical model for calculation
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Fig. 5 Calculated results of retaining structure with double-row
piles by Lizheng (dotted line represents front pile, and

solid line represents rear pile)
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Fig. 6 Bending moments along Y direction by FEM
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Table 1 Comparison of results by two methods

MR DARZA I KRR /(N-m) I KA F /mm
PIEFRS? 1515 35
HRCEF 1576 32
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Table 2 Internal forces and displacements of retaining structure
with different sharing ratios of lateral earth pressure on

front-and rear-row piles
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1 0 2500 1405 5300 56.6 52.6
0.9 0.1 2245 1238 4852 52.2 48.9
0.8 0.2 1991 1101 4404 47.7 45.2
0.7 0.3 1736 990 3960 433 41.5
0.6 0.4 1483 878 3512 39.0 37.8
0.5 0.5 1232 766 3064 34.7 342
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Table 3 Internal forces and displacements of retaining structure

with different sharing ratios of lateral earth pressure on
front-row piles and share ratio of lateral earth pressure on

rear-row piles of zero
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1 0 2500 1405 5300 56.6  52.6
0.9 0 2250 1265 4772 51.0 473
0.8 0 2000 1124 4240 453 421
0.7 0 1750 984 3708 39.6 368
0.6 0 1500 843 3180 340 315
0.5 0 1250 702 2648 283 263
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Fig. 7 Comparison of displacements of front pile
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Fig. 8 Comparison of displacements of rear pile
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