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Abstract: Based on the under-passing construction project of Changsha Metro Line 1 to the Xinzhong Road
overpass, using numerical calculation and on-site monitoring, the reinforcement effect of jet grouting pile
when shield tunneling side-crossing adjacent bridge piles is analysed. The comparison between numerical
result and measurement data shows that (1) due to the isolation and reinforcement effect of the jet grouting
pile on the pile foundation, the lateral surface settlement trough and classic surface settlement trough have
obvious difference; (2) the ground horizontal displacement near the bridge piles reduced apparently; (3)
since the protection of jet grouting pile to pile foundation, the effect of shield excavation on the settlements of
ground surface and the pier is greatly reduced. In the result, site monitoring and the numerical results are
similar.
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Fig.1 Schematic diagram of cross-section YDK24 + 330
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Tab.1 Model calculation parameters

v A MRS, NEE

A on T zwa gaf
R+ 1 890 0. 024 0.35 35 13.4
KR 1 2 000 0. 04 0.3 65 20
ik 2100 0.16 0.25 5 35
TREME A 2 150 10.4 0.2 900 38
i 2500 30 0.18 — —
w1 2500 28 0.2 — —
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Fig. 3 Relationship of structure spatial position
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Fig.4 Contour of Y-direction displacement without jet grouting

pile reinforcement under condition 1 (unit: m)
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Fig. 5 Contour of Y-direction displacement after jet grouting

pile reinforcement under condition 2 (unit; m)
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Fig. 6 Contrast between measured settlement value and

numerical simulation result
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Fig. 9 Layout of inclinometer C, and inclinometer

C, (unit: mm)
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Fig. 10 Contour of X-direction displacement without jet

grouting pile reinforcement under condition 1 (unit: m)
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Fig. 11 Contour of X-direction displacement after jet
grouting pile reinforcement under condition 2 (unit; m)
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Fig. 13 Soil horizontal displacements in different depths

measured by inclinometer C, (unit: mm)
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Fig. 14 Contour of vertical displacement without jet grouting

pile reinforcement under condition 1 (unit; m)
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