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Influences of construction of foundation pits on deformation of adjacent
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Abstract: Due to the deformation of operating subway tunnels near foundation pit, the normal use and safe operation of subway
tunnels are adversely affected. Based on the monitoring data of deformation of a subway tunnel near operation during the
construction of foundation pits, the whole process of tunnel deformation from the envelope construction of foundation pits to
the end of excavation is analyzed. The results show that the TRD construction has a soil-squeezing effect on the adjacent tunnel,
and the tunnel presents a deformation mode of "horizontal contraction and vertical stretch”. The displacement of the tunnel
towards the foundation pit is caused by the construction of three-axis cement mixing pile. The construction of underground
diaphragm wall is equivalent to the unloading effect on the adjacent tunnel, and the tunnel presents the deformation mode of
"horizontal stretching, vertical contraction ". The settlement of ballast bed generated by the gap between enclosure structures
and excavation of the foundation pit accounts for the largest proportion of the total ballast bed settlement, reaching 70.24%. The
increment of horizontal displacement of the tunnel is the most prominent in the construction stage of the envelope, accounting
for 43.81% of the total horizontal displacement. The increment of tunnel convergence is the largest in the excavation stage of
the foundation pit, accounting for 55.26% of the total tunnel convergence. It is suggested that the deformation control measures
at different construction stages should be formulated according to the development law of tunnel deformation in similar projects,
so that the deformation of the adjacent tunnels can be in a safe and controllable range.
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Fig. 1 Schematic layout of foundation pit
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Table 1 Physical and mechanical parameters of soils
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Fig. 2 Profile of foundation pit and tunnel

1.4 ""':F'ID‘?%

%@%ﬁM$EIAI3,@% HIRUTE. TER
ZFURE AP BRIEUS 4 NIEINI. HrpiE
RUTFEIE S FRoRBEIR, 05 RoRiils; TBRZ U
LS FORBBIEF AR, S FRRBIEF A K
SRS IE S R R [ ST F RS, SRR kEE
[F2EGT ST TS s FEE ISR IR 5 Fon BTG, 4
RIS B . SRR TMS0 Sl SOWIE IR
Uikt ZRUTRE. KPR T 1 d I, RAKFR
Disto D5 LI EEACH BB SEAT 1.d — .

ST AT E A 4 s, M, ZQT ARH
PEES, DBC AR S, ZQC AR TH
BRIz .

ﬁwmn S |
AT T35 mig 1 DK 120.8

1000 ¥ F 5 22 m 000 mun B, W 5 T
HFDK4085F180  3F175  [BRI70  3h163] 3R160  3RISs 3150 3F145  3R140  3K135

IS
3 BESESTEE

Fig. 3 Plane of tunnel and foundation pit
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Fig. 4 Layout of monitoring points for foundation pit
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Fig. 20 Deformations of excavation of foundation pit
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