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Experimental study on excavation behaviour using model EPB shield with a

diameter of 1.8 m

LI Xiang-hong, FU De-ming

(Shanghai Tunnel Engineering Company, Shanghai 200233, China)
Abstract: Earth pressure balanced (EPB) shield is one of the most important methods in tunneling. However, EPB shield has
been adopted to different soils. In order to study the adoption of EPB shield with different ratios of opening on cutterdisc and
different working parameters, on a large scale test platform built recently, using a model EPB shield with a diameter of 1.8 m,
an excavation test was carried out in clay, sand and gravel. The working parameters of the model EPB shield were collected
during the process of test. The correlation between earth pressures inside and outside the chamber, variation of torque of
cutterdisc and their influencing factors had been studied. The influence of ratio of opening and total shield thrust, as well as
torque of cutterdisc were also studied. The obtained results could be a useful reference for the design of an EPB shield and its
tunnelling.
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Fig. 1 Test platform
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Fig. 2 Layout of three typical soils in earth box
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Table 1 Parameters of three kinds of soils

- 1% IkN+m?Y)  /(°) /kPa Lt

Kt 47.2 17.0 10.0 10.0 1.26
bt 18.4 20.2 34.0 0 0.634
T 18.0 20.2 37.8 0.1 0.559
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Fig. 3 Comparisons of earth pressure difference between shields
with open ratio of 30% and 70%
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Fig. 4 Comparisons of earth pressure difference between shields

with open ratio of 30% and 85% for sandy soil
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Fig. 5 Comparisons of torque for cutterdisc with different open
ratio
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Fig. 6 Relationship between torque on cutterdisc and earth

pressure on chamber
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Fig. 7 Total thrust force for excavation in clayey soils
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Fig. 8 Total thrust force for excavation in sandy and gravelly soils
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Fig. 9 Relationship between total thrust force and earth pressure

SaHED KN

on chamber

500+ M0 ﬂ
450+ —=JlfEIR 1120 2
ZA00F e 1100 =
350+ o P
ope o 3
L 140 g,
[ 120 =

sob 10

0

6080 100 120 140

eSS om
tal
800 . K000
| —
700 - Ay TO00

I (KN-m)

e 0
nﬂ 200 400 600 800 1000 1200
b em

(h)

E 10 7@ME 5 BHHRIBXX AL
Fig. 10 Relationship between total thrust force and torque of
cutterdisc
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