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Analysis of foundation pit construction effects on adjacent tunnels
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Abstract: With the background of foundation pit construction in soft soils adjacent to metro shield tunnels, the design
scheme of the retaining structure for the excavation adjacent to tunnels was described in this study. Sub-pit construction
was used to reduce the deformation of the adjacent tunnels. To verify the rationality of the support scheme, the software
Plaxis 3D was used to analyze the deformation of foundation pit and tunnel under various excavation conditions. The results
of the FEM were compared with the monitoring data. It is shown that the additional deformation of the retaining structure
of foundation pit and adjacent tunnels is controlled within the reasonable range required by the design and specifications.

Thus, the design scheme of the retaining structure is reasonable and feasible, and it can be used as a reference for similar

cases.
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Fig. 1 Layout of foundation pit and surrounding environment
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Table 1 Physical and mechanical parameters of each soil layer

8 Ty " N IR KSR Il 45 PR B

fiE{/kPa (cm/s) c/kPa 9/(°)
@ VS 31.4 18.20 0.937 — 6.3x1078 23.7 7.8
@ WFRR L 27.3 19.02 0.792 120 6.5x10°8 36.3 12.7
® ST 51.3 16.73 1.445 70 5.1x1077 10.8 2.7
@ WFER L 26.9 19.12 0.776 140 5.9x10°6 495 13.8
@, mEFHLEREHLEE 292 18.75 0.837 150 8.0x1076 21.4 113
® TR R T R T 39.1 17.79 1.093 80 5.7x1077 17.7 2.8
©- WFRR L 26.1 19.17 0.763 170 — 47.7 14.8
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Table 2  Statistics of similar projects in adjacent existing tunnels
e o e 45 B /mm
I H 4% FELFZ I /m XA B89 /m
By KT B sk
FUEUE 15 S Hbdk 10.2~12.0 SWM+2 7R k1% 30 14.2 3.8 3.5 3.3
B 39 SR 14.1~15.1 LRG3 IRk 16 19.3 3.6 5.1 4.4
BRI 28.0 ESLRE+S TR 25 — 9.1 5.7 3.3
Je sk bl 15.1 L3 IR % 11 38.6 8.0 8.0 —
BRIT 203 H-14 12.6~13.7 ELFLBE+2 JREE 22 22.0 3.2 2.8 3.5
B 8 ik 7.3~11.8 EEFLAE+2 TR 3 16 — 4.8 2.7 5.0
FRR T 373 T R R 23.0~27.3 TSRS A 7 — 4.4 5.9 3.5
LN bk 2 1) Ao 12.6~13.1 PESERED TR 8 — 1.3 2.5 2.5
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Fig.3 Typical profile of foundation pit
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Fig.4 Schematic diagram of sub-pit construction
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Fig. 5 Model of foundation pit and adjacent tunnels
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Table 3 Parameters of soil in HSS
E? j:ﬂ'ZIKfZ ﬁﬂ\ Es/MPa ESO/MPa Eoed/MPa Eur/MPa m 0.7 GOrEf Rimer
® Fe At 3.0 3.0 3.0 12.0 0.80 2x1074 20 0.7
@) B EE T 4.0 4.0 4.0 16.0 0.75 2x1074 27 0.7
@, A+ 7.0 7.0 7.0 28.0 0.75 2x1074 47 0.7
@ WMRFLEEFFMLELE 8.0 8.0 8.0 32.0 0.80 2x1074 53 0.7
® AR TR A 3.8 4.6 3.8 32.0 0.90 2x1074 93 0.7
©-2 hw 16.0 16.0 16.0 64.0 0.60 2x1074 107 0.7
©-3 B RE 10.0 10.0 10.0 40.0 0.75 2x1074 67 0.7
@ b 22.0 22.0 22.0 88.0 0.60 2x1074 147 0.7
yadDiE i 8.0 8.0 8.0 32.0 0.75 2x1074 53 0.7
©- 5 i 30.0 30.0 30.0 90.0 0.60 2x1074 113 0.7
)., A WAV TR Ve D A 8.9 8.9 8.9 35.6 0.70 2x1074 59 0.7
(OB o R e D 35.0 35.0 35.0 105.0 0.60 2x1074 131 0.7
©. o RAY D TR Ve RD 100.0 100.0 100.0 300.0 0.60 2x1074 375 0.7
%4 Plaxis 3D HEHER
Table 4 Calculation results of FEM
R fmm
T % — A% I =R B2
22K HIFEE ARl EiSieed T2 HIFiEE
P 5K AL RS (REIEMD 16.7 16.9 23.5 23.9 27.4 27.6
Fig & 7K ~PAL 72 2.6 2.7 3.3 3.2 48 48
Rk T8 YT % 2.0 2.0 2.9 2.9 3.7 3.8
R 36 WSe S5 2.5 2.6 3.4 3.4 4.7 47
e x10°m 2 27.50 Hfr: x107°m 0.00
25.00 -0.10
22.50 -0.20
- !?228 o
\ 1 15.00 ™= %
. 12.50 070
® % BB
» 500 - ::]1:?8
] (2):38 —— -0
I -2.50 140
-5.00 130
 Er . B
Total displacement uy L:,‘ < 7}2(5)3 Total displacement uz L & :]1 58
Maximum value=0.025 91 m (Element 1 862 at Node 5 175) :]1;(5)3 Maximum value=—0.064 51x10°> m (Element 2 770 at Node 4 218) :%(1)8

Minimum value=—0.016 90 m (Element 2 107 at Node 5 219)
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Fig. 6 Cloud diagram of retaining structure deformation at phase I
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