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Fig.2 Geologic situation
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1
Tab.1 Main physical-mechanical parameters of soil
v Pl /(°) Ey/MP: Ik kE/(m-d™) S kP,
a m- a
(kN-m™) (grem™) # 0 0 ¢
<2-9-1> 20.0 1.90 30 26 0.33 35 300
<2-9-2> 21.0 2.00 34 35 0.31 30 500
<2-9-3> 22.0 2.10 40 52 0.28 25 700
<3-8-3> 23.0 2.20 46 55 0.27 23 700
3
3.1
[12]
D (o) (yimy )
r= (t:1’2’...’m)
\ 2 @) Y ey
X ,}’ o
r -1 +1 o >0 ; <0 ; r=0
b r ’ o
b b 2 o
2
Tab.2 Correlation coefficient of parameters
-
1 J— — — — J— J— — J—
0.337 1 — — — — — — —
0.119 0.726 1 — — — — — —
-0.198 -0.484 -0.725 1 — — — — —
0.073 -0.372 -0.680 0.956 1 — — — —
0.255 -0.026 -0.473 0.716 0.829 1 — — —
-0.006 -0.394 -0.393 0.117 0.109 0.127 1 — —
-0.143 -0.473 -0.465 0.264 0.233 0.201 0.946 1 —
-0.312 -0.620 -0.312 0.158 0.051 -0.330 0.221 0.295 1
2 \ N N
r 0.7~1 s ° N

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.
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Fig.7 Reduced advance speed and thrust force
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Fig.9 Advance speed and torque of cutter head

Fig.8 Advance speed and thrust force
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Fig.11 Advance speed and penetration
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Fig.10 Advance speed and cutting wheel rotation
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Fig.13 Advance speed and rotation speed of screw conveyor
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Fig.12 Advance speed and chamber earth pressure
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Tab.3 Choice of model regression parameters
, T W P
r-min’! kN-m rmin’! bar
v=a,0 1+ T+a:F+ag+aswrtap+a;
4 o
4
Tab.4 Result of model regression parameters
t P-value

-33.09 1.33 -24.94 0.001
21.229 0.68 31.11 0.001
-0.329 0.16 -1.98 0.05

0.000 268 0.000 05 4.75 0.001
1.239 0.018 68.22 0.001
0.939 0.083 11.22 0.001
1.009 0.30 3.34 0.001

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.
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Research on Mathematical Model of Advance Speed
for EPBS in Boulder Stratum

Huang Jiandan, Gong Quanmei, Meng Qingming,Zhang Runlai

(Key Laboratory of Road and Traffic Engineering of the Ministry of Education, Tongji University,
Shanghai 201804 ;2.Sinohydro Engineering Bureau No.7 CO., LTD., Chengdu 610081 )

Abstract: At present, there are seldom researches on mathematical model of advance speed for earth pressure
balanced shield (EPBS) in boulder stratum. In one shield tunnel section of Chengdu Metro, according to field
construction data, correlation between parameters was discussed by statistical analysis and model regression, and
mathematical models of advanced speed of EPBS in boulder stratum were obtained in this study.The results show
that, in the boulder stratum of Chengdu, the construction parameters which affect advance speed most are pene-
tration and cutting wheel rotation; advance speed is in proportion to cutter speed, penetration and screw machine
speed; advance speed is in proportion to total thrust force and earth pressure inversely; advance speed and
torque of cutter head is no simple linearity (within a range of torque, advance speed will slowly increase, while
torque keeps increasing and beyond the range, advance speed will decrease). These correlations have important
guiding significance in choosing and matching EPBS’ parameters in boulder stratum, and the mathematical mod-
els can be references for optimization, prediction and control of parameters of advance speed of EPBS.

Key words: boulder stratum; EPBS;advance speed;model research
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