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Analysis of the measurements of excavation adjacent to large-diameter
shield tunnel
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Abstract: Based on a foundation pit project adjacent to a large-diameter shield tunnel in Hangzhou, the deformation
behavior of the excavation is analyzed through measured data. The results show that the lateral displacement curve of
the deep soil is in a bow-shaped distribution during the excavation. Moreover, the amount of the lateral displacement
has long-side and spatial effects, and during excavation the influence gradually decreases along the direction away
from the corner of the foundation pit. After the excavation, the rheology of the surrounding formation and the
relaxation of the supporting stress have obvious time effects, and during exaction the influence of disturbance cannot
be ignored. The surrounding ground settlement has a ‘groove’ distribution pattern along the outward direction and
along the long side of the foundation pit. And the ground settlement in the middle part of the long side of the
excavation is the largest in the range of 1.0 times the excavation depth. The unloading results in the uplift deformation
of the soil at the bottom of the pit, which drives the upward movement of the retaining structure. It is recommended to
minimize the exposure time during the excavation, especially for deep soils. Erection of supports and pouring of the
floor as soon as possible can effectively restrain uplift and lateral deformation.
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Fig. 1 Layout of the station ancillary structure and the shield tunnel
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Table 2 Monitoring control values of the foundation pit

P I H T o= T AN ARENTTES
1 R LAKCPA 5 +20.4 mm +24.0 mm +30.0 mm
2 HiME GRETSZE 9 3264.0 kN 3840.0kN 4800.0 kN
3 [l 47 25 ) it T % o) 57 1 +13.6 mm +16.0 mm 420.0 mm
4 SR BRI 44 +7.0 mm +20.0 mm +30.0 mm
5 R KA AR A = 6 2800 mm +1 000 mm 42 000 mm
6 FLBRAK R 73 6 — — —




TST7

70 oo 4 202341 H
TR A, odes .
- [@zc] [l 4 Ky TH 5 5 1 o2 6
A D&:&S D&&Q
BBl 45 K TR 2 KT PBCTS
’***"*”-3“&*‘EJJ ST TN T T e e T e e e e T e T e e e e e
S Y Y vy e v v v v v — — — — — —_——v =
— — — — — HFT ?\r—” *% —3 —3 DBG7-2—y —y —PBCB3 —y — 3y — DBCO-R jiﬁn+ij —_—— -
ST A e
o T RO DECTL DBCE1 L N VD SV S
c] M g5 53t $s9
| o I AR B
/ N\ \ DSW7
DECO4 . DBGEZ, 2Q5KY / NN\ XSS 102 DBC10-4
< cogeocly 7 i
DBCE-3 TST%QW ABIAH NN QQC 1’§:ch’1 oelios ®

E3 ELEE

BN = EE

Fig. 3 Layout of monitoring points around the foundation pit
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Table 3 Monitoring control values of the tunnel
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