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Abstract

Under complex environmental conditions, the selection of contiguous structure for large-scale foun-
dation pit engineering in soft soil areas is related to the economy and safety of foundation pit en-
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gineering, and cantilever double-row contiguous pile (CDRCP) is a support form with good toughness
and convenient excavation, which is very popular in the industry. However, the mechanical mechan-
ism of double-row piles is complicated, so the value of some important parameters is still difficult to
determine the current rules of the foundation pit, which needs to be enriched by more engineering
practice. In this paper, combined with the foundation pit engineering of Wujin Transportation Hub
of Express Railway Station in Jiangsu Province, the field measurement and numerical simulation of
the double-row pile are carried out. The result shows that the double-row pile is also suitable for the
soft soil area of Wujin where the surrounding environment is complex, and the displacement con-
trol effect is good. In view of the overestimation of the deformation of double-row piles in some de-
signs, the results obtained by finite element numerical method (FEM) are in good agreement with the
measured values, which proves that finite element numerical method (FEM) is an auxiliary means
that needs special attention in engineering design.
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Figure 1. Layout of comprehensive transportation hub project
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Table 1. Physical and mechanical parameters of soil layers

=1 TRYENFSH

KRR ¥ EHEEE

RREE Ytk )3 [EEEES

B5 LBEK KN/m? BKE LB H FH 7 G 71 ESoroz #
% cm/s cm/s kPa  MPa
®, Ft 19.7 28.1 079 42x10° 55x10°% 471 164 75
1

@, WMEFLIH L 19.1 30.1 0.843 72x10°% 84x10°% 212 171 5.65 0.040
@, WhIeHFmEL 19.0 31.1 0.863 12x10° 15x10° 145 232 557  0.035
®, FHmL 19.0 30.7 0.860 24x10° 3.0x10° 130 282 7.65 0.022
®, WHEF+ 19.5 26.4 0767 24x107 28x107 518 164 851  0.021
®; F+t 20.0 25.2 0724 25x10°% 31x10° 638 189 945  0.021
©®, MEEL 19.3 28.9 081 56x107 6.7x107 363 17.0 6.93 0.030
@, MEL 19.0 326 0.891 - - - - 5.44
@, MEEL 19.3 29.1 0819 1.0x10° 1.2x10° 358 16.1 7.13 0.024
®, LIt 19.1 30.6 0.854 13x10° 1.7x10° 183 17.1 5.57 0.021
®, kubIekt 18.9 305 0.857 22x10% 26x10* 91 255 8.87 0.016
®y MLFEHFEF L 18.9 30.5 0.858 6.7x10° 80x10° 95 270 780  0.021
©®, BEFHL 18.9 319 0.889 13x107 16x107 182 114 457 0.028
©®, WEFL 19.3 28.6 0.805 6.2x10°% 72x10°%® 370 163 6.86  0.025
©y IR+ 1.88 30.1 0.855 - - - - 8.48
©y WFEL 1.90 32.0 0.884 13x10°% 15x10°% 235 171 476  0.026
©; BEF+L 1.94 27.6 0784 36x10°% 37x10°% 436 171 8.32
©s Fit 20.1 24.9 0711 39x10°% 49x10°%® 659 175 9.79
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Figure 2. Profile of double-row contiguous pile structure
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Figure 3. Calculation results of Tongji Qiming-star
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Figure 4. Layered excavation conditions
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Figure 5. 2D finite element model
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Figure 6. Nephogram of horizontal displacement
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Figure 7. Measured and calculated values of the horizontal displacement of double-row piles
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