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chainage Face Pressure(bar) Cutter Head Screw

RING From Top Center | Bottom | Speed | Torque | Speed | Torque | Pressure(bar)
NO (m) (rpm} (KNm}) (rpm) (KNm) | Bottom Top
30 218.926 1.1 1.2 1.7 1.8 1075 15 11 10.2 2.6
31 220.31 1 1.2 1.8 1.35 945 10 18 10.2 21
32 221.724 1.1 1 1.3 1.6 1008 17 21 10.2 2.3
33 223.133 1.2 1.2 1.8 1.39 841 12 13 10.2 1.9
34 224.504 1 1 1.5 1.89 1164 20 22 10.2 2.6
35 | 225895 | 14 | 1 15 19 | 1053 14 | 26 | 102 | 2
36 227.313 1 1 1.6 1.6 906 12 18 10.2 1.9
37 228.724 1.1 1.1 1.6 1.7 1081 14 15 10.2 1.8
38 230.121 1.1 1.1 1.6 1.26 855 10 19 10.2 1.9
39 231.35 1.1 1 1.4 1.32 768 10 21 10.2 1.9
40 232.881 1 1.1 1.5 1.32 782 9 19 10.2 1.9
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chainage Face Pressure(bar} Cutter Head Screw
RING From Top | Center | Bottom | Speed | Torque | Speed | Torque | Pressure(bar)
NO {m) (rpm) (KNm) | (rpm) (KNm) | Bottom | Top
560 1049.63 0.4 0.6 1.1 1.2 1319 6 20 1.3 0.7
561 1050.392 | 0.9 1 1.5 1.2 978 4 34 1.9 1.2
562 1051.56 0.9 1.1 1.5 1.2 1825 13 32 2.5 1
563 1053.176 | 0.9 1 1.5 1.2 1752 9 25 2.4 1.1
564 1056.633 1 1 1.5 1.2 1203 7 17 1.5 0.8
565 1056.019 | 0.8 1 1.4 1.2 1878 13 19 1.3 0.7
566 1057.4 0.9 1.2 1.5 1.2 1781 12 22 2 0.6
567 1058.833 | 0.8 0.9 1.6 1.2 1738 13 23 21 0.7
568 | 1060.213 | 1 1 | 14 12 | 1703 | 13 13 21 |08
569 1061.636 1 1 1.4 1.2 1195 9 20 1.7 0.9
570 1063.007 1 0.9 1.1 1.2 1366 13 | 14 1.5 0.6
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Plaxis - Finite Element Code for Soif and Rock Analyses

Project description  © Twin Tunneds of SHIRAZ METRO Date 12007 £5/30

{ser name

Project name . Final hodel 1.PL3

Qutput  Calculations list Fage: 1
identification Phase No. | Start from | Caiculation Loading input Firgt | Last | Water
initial phase G NA | NA NiA 0
<Phase 1> AQ-300&BG-50 i 0 | Plastic Staged construction| 1 1
«Phase 2» Face pressure 2 T | Plastic Total muitipliers 2 7 1
«Phase 3> B 50- €0 3 1 | Plastic Staged constructionf 8 10 3
“Phase 4> B 60 - 70 4 3 | Plastic Staged censtruction| 11| 13 4
<Phasa 5> B 70- &0 5 4 | Plastic Staged construction] 141 18 5
<Phase 6> B A0 - 90 [ 5 | Plastic Staged censtruction) 17| 19 [
<Phase 7> B 90 - 100 7 6 | Plastic Staged construction| 20| 20 7
«<Phasz 8>B 103 - 110 g 7 | Plastic Staged construction| 21| 23 8

«Phase 9> B 118 - 120 g & | Plastic Staged construction) 241 23
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Plaxis - Finite Element Code for Soil and Rock Analyses

Project description  © Twin Tunrels of SHIRAZ METRO Date : 2007 4&/30

User name

Project name : Final Model 1.PL2

Output : Caleulations list Page: 2
identification Phase No. | Start from | Caieulation Leading input First| Last | Water
«Phase 13> B 126 - 130 10 9 | Plastic Slaged censtruction] 27 27 10
<Phase 11> B 130 - 140 k| 10 | Plastic Staged construction| 281 30 11
<Phase 12> B 140 - 150 12 11 | Plastic Staged construction] 31| 23 12
<Phase 13> B 156G - 180 i3 12 Plastic Staged censtruction| 34| 34 13
<Phase 14> B 180 - 170 i4 13 | Plastic Staged censtruction| 35| 37 14
<Phase 15> B 170 - 180 5 14 | Plastic Staged construction| 38| 40 15
«Phase 16> B 180 - 180 16 15 Plastic Staged construction| 411 43 16
<Phase 17> 8 190 - 200 17 15 | Plastic Staged constrirction| 44 | 44 17
<Phase 19> B 200 - 210 18 17 | Plastic Staged construction| 45| 47 18
<Phase 19> B 210~ 220 18 18 | Plastic Staged construction| 481 59 12
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Plaxis - Finite Element Code for Soil and Rock Analyses

Project destription  © Twin Tunnels of SHIRAZ METRC Date © 2007 /0520

User name

Project name : Final Modet 1.PL3

Ciutput : Galeulations fist Page: 3
identification Phase No. | Start from | Calculation Loading input First | Last | Water
<Phase 20> B 220 - 230 20 19 | Plastic Staged construction] 81 53 20
<Phase 21> 8 230 - 24C 21 20 | Plastic Staged construction| 54| 54 21
<«Phase 22> B 240 - 250 22 21 Plastic Staged construction| 55| £5 22
<Phase 23» B 260 - 260 23 22 | Plastic Staged construction] 58| 5% 23
<Phase 24>8 260 - 270 24 2% | Plastic Staged construction| 58] &1 24
<Phase 25> 8 273 - 280 25 24 | Plastic Staged construction] 62| 62 25
<Phase 26> B 280 - 260 26 25 | Plastic Staged construction| 53| 65 26
«Phase 27> B 290 - 300 27 26 | Plastic Staged construction| H8| 68 27
<Phase 28> B 340 - 310 28 2T | Plastic Staged construction| 59| 71 2R
<Phase 29> B 310 - 320 2% 28 | Plastic Staged construction| ¥2| 74 29 J
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Plaxis - Finite Element Code for Soit and Rock Analyses

Project description - Twin Tunnels of SHIRAZ METRC Date : 2007 /053¢

User name :

Project nama  Final Model 1.PL3

Dutput : Calculations list Page: 4
identification Phase No. | Start from | Calculation Loading input First | Last | Water
«Phase 30> B 320 - 330 30 29 | Plastic Staged construction| 78| 77 30
<Phase 31> B 330 - 340 3 30 | Plastic Staged consteuction| 78| 78 31
«Phase 32> B 340 - 350 32 31 | Plastic Staged construction| 74| 81 32
«<Phase 33> B 35G- 360 33 32 | Plastic Staged constructions) 82 [ &4 33
<Phase 34> B 360 - 370 34 33 | Plastic Staged consteuction| 85 85 24
<Phase 35> B 370 - 380 35 34 | Plastic Staged construction| A8 | &8 35
<Phase 36> B 38G - 350 36 35 | Plastic Staged construction| 87 | 87 25
<Phase 37> B 390 - 460 37 36 | Plastic Staged constructionf 881 499 37
«Phase 35> B 400 - 410 38 37 | Plastic Staged construction] 91| 3 38
<Phase 39> B 416 - 420 35 38 | Plastic Staged construction| 94 | 94 39
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Plaxis - Finite Element Code for Soit and Rock Analyses

Project description  : Twin Tunnels of SHIRAZ METRC Diate © 20070530

User name

Project name : Final Model 1.PL2

Output : Caleulations list Page: &
identification Phase No. | Start from | Calculation Loading input Freat| Last | Water
<Phase 40> B 420.- 430 48 39 | Plastic Staged eonstruction| 98§ 97 40
<Phase 41> B 436 - 440 41 40 | Plastic Staged construction} 98| 100 | 41
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Abstract
More studies are required than conventional methods for considering

excavation of shallow twin tunnels in town areas and soft ground under
groundwater surface. There are various studies about stability effect of twin
tunnels excavation on each other and so, the optimum distance relations
between these tunnels. But there is no widely works on twin tunnels face
distance and determination of optimum face distance.

Our study area is one section of Shiraz metro phase 1, between
GOL-E-SORAKH Sq. and MOTAHHARI subway with length of 15
kilometers that is excavated by using two EPBs. There are two tunnels in
this phase with diameters of 6.88 meters, center to center distance of 15
meters and average deep of 10 meters. These tunnels are below of
groundwater surface and originally in silt clay soils.

There is necessary distance between two faces for reduction stresses and
having equivalent condition in surrounding area. In this thesis, these twin
tunnels are modeled by PLAXIS 3D TUNNEL software base on 3
dementias limit distinct numerical method. In first step, essential pressure
for stabilization of tunnel face is calculated. The next steps, are determined
optimum distance between faces by analyzing displacement - levels and

other graphs after numerical modeling.



