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Analysis of impact of isolation piles and shield tunnelling on adjacent
high-speed railway pile foundation
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LI Xue', ZHOU Shun-hua’, WANG Pei-xin', LI Xiao-long
(1. Key Laboratory of Road and Traffic Engineering of Ministry of Education, Tongji University, Shanghai 201804, China;
2. Shanghai Donghua Local Railway Development Co., Ltd., Shanghai 200071, China)

Abstract: In light of the adjacent high-speed railway pile foundation problem induced by the process of shield tunnelling in the
saturated sandy stratum, the isolation piles, including bored pile and jet grouting pile, were applied to resist the displacement of the
pile foundation. An experiment was investigated in order to determine the effect on high-speed railway piles by the adjacent
construction of bored pile, jet grouting pile and shield tunnel. The monitoring in-situ was carried out. The results shows that the
settlement of high-speed railway piles is induced by the performance of bored pile, the settlement value may account for almost
75%-125% of maximum ones. The heave of the high-speed railway is induced by the performance of jet grouting piles; the heave
value may account for the —50% of the maximum settlement. Meanwhile, the process of the heave can last for a long time. The
specific operation of shield tunnel machine affects the magnitude of the adjective high-speed railway piles subsidence; the closer the
distance between the shield tunnel and the piles, the larger the influence; the cumulative settlement is associated with operation of the
shield tunnelling.
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Fig.1 Layout of shield tunnel and pile foundation(unit: mm)
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Fig.2 Transverse section of shield tunnel and pile foundation(unit:m)
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Physico-mechanical indexes of soils
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Table 2 Construction time of isolation piles and shield tunnel
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Fig.3 Layout of deformation measuring points
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Fig.4 Vertical deformation of pier #3 vs. time
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Fig.5 Vertical deformation of pier #4 vs. time
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Table 3 Vertical deformations compared with different construction stages

AL T JEmsE I it T JE R A 2 it T JE A A i e s -
o e ——— —— — —— Rk B
ST UIBRE HROAUIME PR SRR DiRE (SR USE DiBEE ROV E /mm Jmm
/mm 1% /mm 1% /mm 1% /mm /%
Cl4 -0.53 74 0.30 -42 -0.36 50 -0.32 44 -0.72 0.25
Cl15 -0.85 86 0.37 -37 -0.60 61 -0.48 48 -0.99 -0.20
Cl6 -0.99 102 0.34 -35 -0.22 23 -1.46 151 -0.97 0.31
C17 -0.99 124 0.31 -39 -0.20 25 -1.01 126 -0.80 0.32

e PUREEIE AR, SRR .



T 1 %

TAF B AL N R SR TS v AT 1) 5 0 23 A 239

g
£
&3
& :
B o
z o0
_0~1 ‘ u ’
-0.2 b ,
-0.3 2 4, i
oap G |
_0~5 1 1 1 1 1 1 1 il ]
S T § % 2§38 23
= 2 2 2 3 3 3 g g g
I H-H
Bl6 3"BUKFREM ML
Fig.6 Horizontal deformations of pier #3 vs. time
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