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Characteristics Analysis of Ground and Adjacent Building Deformation
Induced by Earth Pressure Balance Shield Construction

WAN Chuanzhen
( China Railway 18th Bureau Group Third Engineering Co. , Lid. , Zhuozhou, Hebei 072750, China)

Abstract; Earth pressure balance is the most commonly used construction process for underground
tunneling in soft ground, and related research has achieved rich results, but it is still difficult to
completely avoid the disturbance of the ground, mainly due to the lack of effective monitoring data. In
order to analyse the deformation patterns of the ground surface, the inner strata and the adjacent buildings
caused by the earth pressure balance shield construction, on-site monitoring and analysis were carried out
based on Line 4 of Jinan Metro for the settlement of the ground surface, the vertical and horizontal
deformation of the inner strata, and at the same time, monitoring and recording the settlement and
deformation of the buildings along the line. The results show that during the construction of Jinan Metro
Line 4, the maximum ground settlement above the tunnel ranges from 5 to 120mm, with most of them
ranging from 20 to 60mm, and most of the surface settlement monitoring data can be fitted with Gaussian
functions. The settlement channel width parameter i ranged from 0. 4Z to 0. 6Z for the tunnel construction
in the clay layer, and was less than 0. 4Z for the tunnel construction in the sand layer. In the section with
high soil compartment forces, the soil below the centre of the tunnel was deformed in the direction away
from the tunnel. However, for the soils above the centre of the tunnel, all show deformation towards the
tunnel.

Keywords : subways ; tunnels ; shields ; earth pressure balance ( EPB) ;settlement ; deformation ; monitoring
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Fig.1 Maximum surface settlement along the metro line
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Fig.2 Relationship between maximum surface

settlement and soil bin

R T BRI 07 A SR DURE  fEHGE TR P
VEFE T 500m V9058 X I, IR 4568 10m B T 1
A M 0 T T P T A 00 e SR D R A 1) A, 3
T2 50 LTI R RCE | o o8 B A R DT K

L3924, FRIB X DIREEE ThA 19 4G
PR W DURERE Al AR s T s it 2 405 i 3,
4 PR o RRAEAUG 7 2 B0 TR RS S 5845 21 A R G b
JERRZAE0. 5% ~2. 5% , TEFRI T BB X
B, BORAT B 2 45K fT IR F 3. 5%, i 5 IX
AR B E R I3 AN 6. 4m R HAE N 6. 2m,
PR iR HJZA R O 6% o T LR BBRIR (R T 52
DAY B SR 32 h T8 R IR A0 TR K )i R R]
BRE ORI A 58 T —E WY LR ki, H
Je R R S e T A b B JE R R TH G B T R Y
JERUR AR T RETIEEE

10r

iR/ mm

| RER R ‘

=25 0 25 50
HXLR LR B /m

B3 FFHEWERE R TR AE

Fig.3 Surface settlement troughs in parallel

twin-bore tunnels
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Fig.9 Ground settlement above the tunnel

-5 —=— HE
BEL Loganathan(1998)
-10
-15F
g
B Q)
B _os¢ Bl =
W+ 1 -mem-f--- —_X 000
- / Bt —23.000
_35 L 1 1 1 ¢ ) ) )
—40 =30 20 =10 0 10 20 30 40

YL E/mm
B 10 BEE—Mpo it = b

Fig. 10 Ground settlement on one side of the tunnel
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