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Quaternary Fans
Upper C Light grey massive-thick bedded li ian)
g K, | Lower C Dark grey orbitolina li (TIZKUH FOR.: Aptian)
B[R] Late/Middle Triassic Thick bedded: i lomites and

- Late Triassic Platy grey limestones with worm traces, marly and dolomitic limestones.
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Descriptions

Specifications

TBM diameter 9.19m
Number of cutting tools 52
Cutterhead Disc cutter diameter 17 (in)
Number of central and peripheral D. cutting tools 26
Electromotor power 2400 (kW)
Driver system Ave. Cutterhead rotation speed 0.3-8 RPM
Max. cutterhead torque 17197 (KN.m)
Thrust system Number of thrust cylinder 33
Max. total Thrust 30000 (kN)
Screw conveyor Ave, screw conveyor torque 0-22 (kN.m)
Ave. screw conveyor rotation speed 2.3RPM
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Eng. Geotechnical characteristics Rock mass geomechanical parameters
Geological ) Strength Stability UCsS
. lithology Structure . BRMR GSI RQD Q
units degree condition (MPa)
Local
) Layered, Strong, very
RT1 Limestone ] structural 60-75  80-120 60-65 90-100 6.27
Jointed Strong . .
instability
RT2 Limestone  Weathered Strong Unstable 45-55 50-80 40-45 60-80 1.85
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Parameters Sym. Unit Min. Max. Std.V Var. Ave.  Med.
Cutterhead rotation speed RPM RPM 1 3.1 0.2 0.07 2.6 2.8
Cutterhead penetration P mm/rev 0 8 1.1 1.4 3.5 3

Chamber pressure S MPa 0 0.11 0.02 0.006 0.04 0.04
Cutter load Fn MN 1E-4 0.23 0.04 0.001 0.08 0.09
Cutterhead torque Tq MN.m 1.4 4.7 2.2 0.1 2.2 2.2
Thrust force Th MN 9 27.6 3.1 9.7 15.8 154

Learning and recall schedule X

o

‘ Hyperbolic Tangent, Linear, Sigmoid, etc. ‘

e

Transfer func. ¥

Outputs is fed to other neurons

e

Learning cycle L Y
Inputes

oS Lol 5 3 EPB-DSUL0916.127 yoiile (5 ealy gl al )L 3580 5 G ol 0303 dmw 5 Jaly, P g

No. Operation parameters R? Regression type Equation
5 0.4 Linear Tq=0.143P +1.731
6 Cutterhead torque 0.39 Linear Tg =- 0.644 RPM + 3.965
7 0.33 Linear Tq=0.588 S + 1.955
8 Thrust force 0.68 Linear Th=8.623 S + 11.639
9 0.22 Linear Th =-0.0754 P + 4.759
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Independent variable Tolerance VIF (variance inflation factor)
Cutterhead torque
Cutterhead rotation speed (RPM) 0.859 1.16
Cutterhead penetration (P) 0.753 1.32
Chamber pressure (S) 0.863 1.15
Cutterload (Fn) 0.956 1.04
Thrust force
Chamber pressure (S) 0.697 1.43
Cutterhead penetration (P) 0.852 1.14
5 5

Measured * Predicted -

4 R*=0.506 o

e

Torque (MN.m)
W
Predicted (MN.m)
w

2
2
1
1 101 201 301 401 1"
. 1 2 3 4 5
Chainage (m) Measured (MN.m)
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1 101 201 301 401 5 10 15 20 25 30
Chainage (m) Measured (MN)
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Loss function Cutterhead torque Thrust force
RMSE 0.0006 0.13
MAE 0.0018 0.0017
R? 0.50 0.47
R 0.71 0.68
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Designed models for prection operation parameters

Mu Gradient Performance Time Epoch Noroun Number
1.00E-14 8.81E -12 0.0055 00:00:03 117 2
1.00E-08 9.10E-07 0.00485 00:00:11 500 4
1.00E-07 6.72E-010 0.0048 00:02:47 500 5
1.00E-06 2.51E-06 0.0043 00:00:10 500 6
1.00E-10 5.68E-08 0.0038 00:00:10 500 7
1.00E-07 7.40E-12 0.0039 00:00:10 500 9
1.00E-07 2.43E-05 0.0035 00:00:15 485 11
1.00E-07 2.82E-04 0.0032 00:00:18 500 14
1.00E-07 5.56E -12 0.00667 00:00:15 145 2
1.00E-06 4.47E-06 0.00559 00:00:11 500 4
1.00E-06 1.16E-06 0.00518 00:02:12 500 5
1.00E-06 1.17E-04 0.00528 00:00:13 500 6
1.00E-07 7.69E-06 0.00515 00:00:12 500 7
1.00E-07 4.86E-03 0.00444 00:00:11 500 9
1.00E-06 7.40E-05 0.00398 00:00:19 500 11
1.00E-06 5.08E-03 0.00335 00:00:16 500 14
1.00E-07 8.45E-04 0.00132 00:01:14 700 30
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