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Analysis and Application of Double Row Pile Pit Support System
with Different Lengths
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(1. Hydrogeological Exploration Bureau, CNACG, Handan, Hebei 056004, China; 2. School of Civil Engineering,
Qingdao University of Technology, Qingdao, Shandong 266520, China)

Abstract; Combined with the design process of a support project in Handan city when dealing with the
change of the depth of the foundation pit, in view of the different stress characteristics of the front and
rear rows of the double row piles, the design idea of the long and short combined double row piles is
proposed. Through the analysis and calculation of various working conditions by the straightening soft-
ware, a more economical solution of the long and short combined double row piles is obtained on the
premise of safety and reliability and the implementation of the current conditions of the foundation pit.
The practice results show that the long and short combined double row pile support system can give full
play to the different functions of the front and rear rows of piles, and can be used to solve the problem of

insufficient embedded depth of existing support piles after the change of foundation pit depth, and can
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also be used in the normal foundation pit support design.

Key words: foundation pit support; double-row pile with different lengths; embedded depth
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Tab.1 Physical and mechanical parameters of soil layers

)z o EE/ FEE 1, NEEEf/
sy LA (kN - m™) kPa °)
@® At 18.0 5 10
@—6 KFEF+ 19.1~20.4 17.8~23.9 14.7~20.5
© 4iwp 19.0 0 28
@  kBEFL 202 21.4 10
4iwb 19.5 0 30
©® kEFtE 202 27.8 14.9
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Fig. 1 Section of old support structure
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Fig. 2 Layout of surrounding environment and main monitoring points of foundation pit
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Tab. 2 Comparison of results of double-row piles and single pile

SRR LS BRRGEE  BUREGEE  BIOKTAS ;@2@5 o
RCHERE 2x28. 5 m®800@ 1 400 1.388 1.765 15.38 11.50/11. 46
WHERE 2x22. 0 m®800@ 1 400 1.376 1.734 17. 47 4.90/11. 46
SUHERE 2x32. 0 m®800@ 1 400 1. 469 1. 591 11. 84 14.90/11. 46
FAHERE 1x32. 0 m®800@ 1 400 1. 463 1.795 32.71 14.90/13. 50

xRI EZPERZ BRI
Tab.3 Comparison of results of double-row piles and single pile
SRR SR E‘iﬁ%‘%ﬁfr%ﬁ{ﬁ/(m - m) ;ffﬁ% J1HE{E/ KN _ 4hJ1/kN
HiTHERE J& HERE HTHERE Ja HERE i HEAE J& HERE

SHEHE  2x28.5 mdP800@ 1 400 386. 06 558. 85 283.53 186. 48 181.31 -181. 31

SUHEE  2x22. 0 m®800@ 1 400 386. 32 585.73 291. 69 154. 69 200. 55 -200. 55

SUHEHE  2x32. 0 m®P800@ 1 400 384.52 540. 24 279. 02 216. 11 171.71 -171.71

HHEAE  1%32. 0 m®800@ 1 400 866. 12 556. 68 —
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Tab. 4 List of anchor cable design parameters

S e AHXS A7/ m T F1/kN BER/m B /m  SlE R /KN H/E
MS-1 -2.20 150.0 21.00 12. 00 231.13 B T
MS-2 -5.20 200. 0 18. 00 10. 00 304. 07 ot T
MS-Z1 -6.70 250.0 22.00 15.00 390. 24 i
MS-3 -8.20 250.0 22.00 15.00 390. 24 it T
MS-72 -11.20 250.0 26. 00 20. 00 367.27 B
MS-Z3 -14.20 300.0 28.00 23.00 502. 33 B
MS-Z4 -16.70 300. 0 24.00 19. 00 482.38 i
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Fig. 3 Pile position of retaining structures
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Tab. 5 Observation data of foundation pit

displacement ( partial data)

I BETUKRF-08%/mm Ak S [l (288 / mm
6 26.57 11. 12
c7 13.32 8.19
c8 14.76 19.70
c9 16. 57 8.15
€26 31.85 7.07
€27 24.73 15.58
€28 25.85 13.37
€29 30. 51 10.27
$i?ﬁﬁfﬁ%:§ﬁ 21.89/33.78 6.96/10. 34
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