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GENERAL NOTES

A. UTILITY LOCATIONS TO BE DETERMINED.

B. FOR DETAILS NOT NOTED ON PLAN AND ELEVATION 

SHEETS, SEE TYPICAL SECTION SHEETS FOR TRACK 

STRUCTURES.

C. GRADE ELEVATIONS SHOWN ARE AT TOP OF RAIL.

D. ALL COLUMNS ARE NORMAL TO THE STATION LINE 

UNLESS OTHERWISE SHOWN.

E. REFER TO TRACK ALIGNMENT DRAWINGS FOR CURVE AND 

TANGENT INFORMATION.

F. NOT ALL PILES ARE SHOWN.

G. PILE SIZES AND LENGTHS TO BE DETERMINED.

H. SUPERSTRUCTURE CONSISTS OF PRECAST CONCRETE 

GIRDERS UNLESS OTHERWISE NOTED.

I. BEARINGS ARTICULATION FOR PC GIRDER SPANS ARE 

FIXED-ROLLER AT OPPOSING SPAN ENDS UNLESS 

OTHERWISE NOTED.

J. REFER TO TRACK ALIGNMENT DRAWINGS FOR LIMITS OF

RETAINING WALLS, UNLESS OTHERWISE SHOWN.
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SCALE: 1•"=1'-0"

SEE TABLE FOR SIZE
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d1 d2 d2d3 d1

APPROX OG

SCALE: ‚"=1'-0"

SEE TABLE FOR SIZE
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REFINED CCNM DESIGN OPTION

TRACK STRUCTURES
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REFINED CCNM DESIGN OPTION

TRACK STRUCTURES

NORTH VIADUCT STA 19099+22 TO 19097+68.69 ALT 1,2,3,5
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REFINED CCNM DESIGN OPTION

TRACTION POWER FACILITY LAYOUT

REFINED CCNM DESIGN OPTION
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REFINED CCNM DESIGN OPTION

TYPICAL LAYOUT

TRACTION POWER SUBSTATION

WITH 2 HIGH VOLTAGE TRANSFORMERS
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1. THIS IS A TYPICAL LAYOUT AND THE ORIENTATION OF THE STATION 

WITH RESPECT TO TRACK, LOCATION OF UTILITY SUPPLY CIRCUITS, 

EQUIPMENT, AND ROAD ACCESS TO BE DETERMINED ON A SITE-BY-SITE 

BASIS.

2. THE MAIN GANTRY POSITION SHALL BE PARALLEL AND ADJACENT TO THE 
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3. THERE WILL BE A STRAIN GANTRY LOCATED WITHIN THE RAILROAD R/W, 
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REFINED CCNM DESIGN OPTION

TYPICAL LAYOUT

PARALLELING STATION

WITH 2 AUTOTRANSFORMERS
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1. THIS IS A TYPICAL LAYOUT AND THE ORIENTATION OF THE 

STATION WITH RESPECT TO TRACK, LOCATION OF UTILITY 

SUPPLY CIRCUITS, EQUIPMENT, AND ROAD ACCESS TO BE 

DETERMINED ON A SITE-BY-SITE BASIS.

2. THE MAIN GANTRY POSITION SHALL BE PARALLEL AND ADJACENT 

TO THE TRACK.

3. THERE WILL BE A STRAIN GANTRY LOCATED WITHIN THE 

RAILROAD R/W, PARALLEL TO AND ON THE OPPOSITE SIDE OF 

THE TRACK WITH FOOTPRINTS EXACTLY EQUAL TO THAT OF THE 

MAIN GANTRY.

4. IF THE TPF IS LOCATED AWAY FROM THE TRACK, THE MAIN 

GANTRY WILL BE LOCATED WITHIN THE RAILROAD R/W, PARALLEL 

TO AND TOWARDS TPF SIDE OF THE TRACK. IN THIS CASE AN 
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REFINED CCNM DESIGN OPTION

TRACTION POWER SITE PLAN
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REFINED CCNM DESIGN OPTION

TRACTION POWER SITE PLAN

PROPOSED PARALLELING STATION 4
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REFINED CCNM DESIGN OPTION

TRACTION POWER SITE PLAN
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REFINED CCNM DESIGN OPTION

AUTOMATIC TRAIN CONTROL GENERAL
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REFINED CCNM DESIGN OPTION

AUTOMATIC TRAIN CONTROL GENERAL
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REFINED CCNM DESIGN OPTION

AUTOMATIC TRAIN CONTROL LAYOUT

REFINED CCNM DESIGN OPTION
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REFINED CCNM DESIGN OPTION
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REFINED CCNM DESIGN OPTION
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REFINED CCNM DESIGN OPTION
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REFINED CCNM DESIGN OPTION
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REFINED CCNM DESIGN OPTION
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REFINED CCNM DESIGN OPTION
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NOTES:
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REFINED CCNM DESIGN OPTION
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NOTES:
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REFINED CCNM DESIGN OPTION

TUNNEL 6

STA 18625+00 TO STA 18675+00
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NOTES:

1. FAULT ZONE LOCATIONS ARE APPROXIMATE, TO BE CONFIRMED.

2. FOR PROFILE INFORMATION SEE SHEET TN-C1104.
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REFINED CCNM DESIGN OPTION
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REFINED CCNM DESIGN OPTION

TUNNEL 7

STA 18875+00 TO STA 18925+00

? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?

?????????????????????????

?
???????????

?

? ? ? ? ? ? ? ? ? ? ?
?

18875+00
18880+00

18885+00
18890+00

18895+00
18900+00

18905+00
18910+00

18915+00
18920+00

18925+00

T
S
 
 
1
8
8
8
9

+
5
4
.
6
1

T
S
 
 

N
B
-
1
8
8
9
4

+
0
4
.
5
2

S
C
 
 
1
8
9
0
4

+
0
4
.
6
1

S
C
 
 

N
B
-
1
8
9
0
8

+
0
4
.
5
2

PLAN

0200 200 400

1"=200'
SCALE APPLICABLE FOR FULL SIZE ONLY

      

PTEF

PPEF

ZONE BOUNDARY
TEHACHAPI CREEK FAULT 

CONTROL ZONE
EVACUATION AND FIRE
1350' TRAIN SURFACE

  ACCESS ROAD

PPEF

PTEF

S
E

E
 

S
H

E
E

T
 

T
N
-

C
4
4
1
0

M
A

T
C

H
 

L
I

N
E
 

S
T

A
 
1
8
9
2
5

+
0
0

PROP CHSR R/W

PROP CHSR R/W

  "RFND CCNM"
  • CHSR NB ALIGNMENT

"RFND CCNM"
• CHSR SB ALIGNMENT

  CHSR STRUCTURE

SR58

 LINE, SEE NOTE 2
 CHSR WATER
PROPOSED 4"

NOTES:

1. FAULT ZONE LOCATIONS ARE APPROXIMATE, TO BE CONFIRMED.

2. PROPOSED 4" WATER LINE PARALLELS ALIGNMENT FROM STATION 18034+00 TO 19591+00.

DESIGNED BY

Z. SKOVAJSOVA

DRAWN BY

K. BUNGER

CHECKED BY

R. KUNDU

IN CHARGE

J. MORRISON
DATE

01/24/2020

RECORD

PEPD

SUBMITTAL

NOT FOR 

CONSTRUCTION 

CALIFORNIA HIGH-SPEED RAIL PROJECT 
CONTRACT NO.

HSR13-44

DRAWING NO.

TN-C4409

SCALE

AS SHOWN

SHEET NO.

Radius (NB)= 45066.00

Radius (SB)= 45000.00

Delta= 3°42'16''

Length= 2909.51

Curve 6

DATE CHK APPBYREV DESCRIPTION

k
n
b
r
_
c
o

w
i

1
/
2
1
/
2
0
2
0

1
0
:
1
9
:
4
0
 

P
M

P
r
o
j
e
c
t
s
\
7
0
1
2
0
6
.
0
0
_

C
H

S
R

B
P
\
0
0
 

C
A

D
D
\

C
C

N
M
 

O
p
t
i
o
n
 

D
\

S
h
e
e
t
s
\

T
N
\

T
N
-

C
4
4
0
9
.
d
g
n

 

BY 

 

 

 

 

 

  

 

 

 

  

 

 

 

 

 

 

 

  

 

 

 

  

 

 

 

 

BAKERSFIELD TO PALMDALE



REFINED CCNM DESIGN OPTION

TUNNEL 7

STA 18925+00 TO STA 18975+00

?
?

?
?

?
?

?
?

?
?

?
?

?

??????????????????
?

?
?

?
???

? ? ?
?

?
?

?
? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?

? ? ? ? ? ? ? ? ?

?

18925+00 18930+00 18935+00 18940+00 18945+00 18950+00 18955+00 18960+00 18965+00 18970+00 18975+00
C

S
 
 
1
8
9
3
3

+
1
4
.
1
2

C
S
 
 

N
B
-
1
8
9
3
7

+
7
0
.
4
3

S
T
 
 
1
8
9
4
7

+
6
4
.
1
2

S
T
 
 

N
B
-
1
8
9
5
1

+
7
0
.
4
3

T
S
 
 
1
8
9
6
3

+
1
0
.
0
0

T
S
 
 

N
B
-
1
8
9
6
3

+
2
0
.
0
2

ZONE BOUNDARY
TEHACHAPI CREEK FAULT 

  PTEF

PLAN

  PPEF

0200 200 400

1"=200'
SCALE APPLICABLE FOR FULL SIZE ONLY

      

ZONE BOUNDARY
TEHACHAPI CREEK FAULT 

S
E

E
 

S
H

E
E

T
 

T
N
-

C
4
4
0
9

M
A

T
C

H
 

L
I

N
E
 

S
T

A
 
1
8
9
2
5

+
0
0

S
E

E
 

S
H

E
E

T
 

T
N
-

C
4
4
1
1

M
A

T
C

H
 

L
I

N
E
 

S
T

A
 
1
8
9
7
5

+
0
0

WATER LINE, SEE NOTE 3
PROPOSED 4" CHSR 
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"RFND CCNM"
• CHSR NB ALIGNMENT
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NOTES:
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REFINED CCNM DESIGN OPTION

TUNNEL 7
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REFINED CCNM DESIGN OPTION

TUNNEL 7
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NOTES:

1. FAULT ZONE LOCATIONS ARE APPROXIMATE, TO BE CONFIRMED.

2. PROPOSED 4" WATER LINE PARALLELS ALIGNMENT FROM STATION 18034+00 TO 19591+00.

DATE CHK APPBYREV DESCRIPTION

DESIGNED BY

Z. SKOVAJSOVA

DRAWN BY

K. BUNGER

CHECKED BY

R. KUNDU
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J. MORRISON
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01/24/2020
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REFINED CCNM DESIGN OPTION

TUNNEL DRILL AND BLAST METHOD

SINGLE TUNNEL CLEARANCE DIAGRAM

05 5 10

1"=5'-0"

TANGENT TRACK SUPER ELEVATED TRACK

TRACK •

TUNNEL •

TRACK • TRACK •
TUNNEL •

TRACK •

R
3
2
'-

1
1
"

R1
5'
-4

"

R1
5'
-4

"

R
3
2
'-

1
1
"

RAIL

TOP OF 

AXIS

TUNNEL 

12'-2"

4'-2"

AXIS

TUNNEL 

À À

RAIL

TOP OF 5.5"

9"

9"
6'-11"

1'-8"

4"

1'-8"

1'-6"

3'

22'-6"

30'-2"

25'-3"

1'-4"

1'-6"

1'-8"

3'

9"

22'-6"

30'-2"

12'-2"

4'-2"

25'-3"

WIRE)
CONTACT 
17' (TO 

WIRE)
CONTACT 
17' (TO 

 WIRE (TYP)

NEGATIVE FEEDER

 CLEARANCE

3" CONSTRUCTION

 ENVELOPE

PANTOGRAPH

 ENVELOPE

 EQUIPMENT

FIXED

 ENVELOPE

 DYNAMIC

COMBINED

ROSS-SECTION

TRAIN

 WATERLINE, SEE NOTE 6

PROPOSED 4" CHSR

EXCAVATION LIMIT

COMPOSITE DRAINAGE MAT

WATER PROOF MEMBRANE/ 

REINFORCED SHOTCRETE

FINAL TUNNEL LINING (TYPICAL)

DRAINAGE (TYPICAL)

TEMPORARY GROUNDWATER 

ENVELOPE (TYPICAL)

EMERGENCY WALKWAY 

DRAINAGE (TYPICAL)

TUNNEL SYSTEMS 

 WALL

 DIVIDING

CENTER

 WIRE (TYP)

NEGATIVE FEEDER

 CLEARANCE

3" CONSTRUCTION

 ENVELOPE

PANTOGRAPH

 ENVELOPE

 EQUIPMENT

FIXED

 ENVELOPE

 DYNAMIC

COMBINED

 CROSS-SECTION

TRAIN

EXCAVATION LIMIT

COMPOSITE DRAINAGE MAT

WATER PROOF MEMBRANE/ 

FLS/JET FAN

REINFORCED SHOTCRETE

FINAL TUNNEL LINING (TYPICAL)

 WALL

 DIVIDING

CENTER

DRAINAGE (TYPICAL)

TUNNEL SYSTEMS 

ENVELOPE (TYPICAL)

EMERGENCY WALKWAY 

(TYPICAL)

DRAINAGE 

GROUNDWATER 

TEMPORARY MUD MAT

 SEE NOTE 6

 CHSR WATERLINE,

PROPOSED 4"

FLS/JET FAN

CHANNEL (TYPICAL)

TUNNEL SYSTEMS-CABLE CHANNEL (TYPICAL)

TUNNEL SYSTEMS-CABLE 

7'

MIN 6"

GENERAL NOTES:

 

 

 

 

 

  

 

 

 

  

 

 

 

 

 

 

 

  

 

 

 

  

 

 

 

 

 

1. DRILL AND BLAST METHOD IS IDENTIFIED FOR THE 15% IN-PROGRESS DESIGN OF DOUBLE TRACK 

TUNNEL FOR TUNNEL 4, 5, AND 6 IN HARD ROCK UNITS. 

2. EXCAVATION, GROUND SUPPORT, LINING THICKNESS AND WATERTIGHTNESS PROVISIONS WILL BE 

OPTIMIZED BASED ON SITE INVESTIGATION RESULTS AND TUNNEL-SPECIFIC DESIGN WORK.

3. TYPICAL CROSS-SECTION REQUIRES FURTHER STUDY TO EVALUATE DYNAMIC AIRFLOW/PRESSURE 

LEVELS UNDER HIGH SPEED OPERATING CONDITIONS, AND TO FURTHER REFINE SPACE ALOTTED FOR 

STRUCTURES, EQUIPMENT, AND EGRESS.

4. CENTER DIVIDING WALL SHALL CONFORM TO NFPA 130 AND HAVE A 2 HOUR FIRE RATING.

5. THE COMPOSITE VEHICLE STATIC AND DYNAMIC ENVELOPES SHOWN FOLLOW TM1.1.10-A AND C.

6. PROPOSED 4" WATER LINE PARALLELS ALIGNMENT FROM STATION 18034+00 TO 19591+00.

DATE CHK APPBYREV DESCRIPTION

DESIGNED BY

Z. SKOVAJSOVA

DRAWN BY

K. BUNGER

CHECKED BY

R. KUNDU

IN CHARGE

J. MORRISON
DATE

01/24/2020

RECORD

PEPD

SUBMITTAL

NOT FOR 

CONSTRUCTION 

CALIFORNIA HIGH-SPEED RAIL PROJECT 
CONTRACT NO.

HSR13-44

DRAWING NO.

TN-D3101

SCALE

AS SHOWN

SHEET NO.
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REFINED CCNM DESIGN OPTION

TUNNEL DRILL AND BLAST METHOD

SINGLE TUNNEL - INITIAL SUPPORT

~10' AS REQUIRED

~14'
~18'

~8'
~6' 4'4'

~16'

60<RMR<80RMR>80 40<RMR<60 20<RMR<40

TUNNEL AXIS

TUNNEL •

TUNNEL AXIS

TUNNEL •

05 5 10

1"=5'-0"

CLASS I CLASS II CLASS IVCLASS III

 SHOTCRETE 2" MIN

REINFORCED

ROCK BOLT (TYPICAL)

SHOTCRETE 4" MIN

REINFORCED 

WIRE MESH

SHOTCRETE 6" MIN

SPLIES

EXCAVATION LIMIT

ROCK BOLT (TYPICAL)

LATTICE GIRDER

LATTICE GIRDERS

SHOTCRETE 10" ±

50'-6"
50'-6"

GENERAL NOTES:

 

 

 

 

 

 

  

 

 

 

  

 

 

 

 

 

 

 

  

 

 

 

  

 

 

 

 

 

1. A DRILL AND BLAST OPTION IS IDENTIFIED FOR THE 15% IN-PROGRESS DESIGN OF TWIN, SINGLE TRACK TUNNELS FOR 

TUNNEL 4, 5, AND 6 IN HARD ROCK UNITS. 

2. EXCAVATION, GROUND SUPPORT, LINING THICKNESS AND WATERTIGHTNESS PROVISIONS WILL BE OPTIMIZED BASED ON 

SITE INVESTIGATION RESULTS AND TUNNEL-SPECIFIC DESIGN WORK.

3. TYPICAL CROSS-SECTION REQUIRES FURTHER STUDY TO EVALUATE DYNAMIC AIRFLOW/PRESSURE LEVELS UNDER HIGH 

SPEED OPERATING CONDITIONS, AND TO FURTHER REFINE SPACE ALOTTED FOR STRUCTURES, EQUIPMENT, AND EGRESS.

4. CLASS I AND II MAY BE EXCAVATED FULL FACE. CLASS III MAY REQUIRE HEADING AND BENCH EXCAVATION WITH FACE 

SUPPORT AS REQUIRED. CLASS IV MAY REQUIRE TOP HEADING AND BENCH WITH SIDE SLASH, SPILES, AND FACE SUPPORT

AS NEEDED.  CLASS  IV MAY REQUIRE A CHANGE IN EXCAVATION METHOD TO AN SEM CONSTRUCTION ALTERNATIVE.

5. THE COMPOSITE VEHICLE STATIC AND DYNAMIC ENVELOPES SHOWN FOLLOW TM1.1.10-A AND C.

 

DATE CHK APPBYREV DESCRIPTION

DESIGNED BY

Z. SKOVAJSOVA

DRAWN BY

K. BUNGER

CHECKED BY

R. KUNDU

IN CHARGE

J. MORRISON
DATE

01/24/2020

RECORD

PEPD

SUBMITTAL

NOT FOR 

CONSTRUCTION

CALIFORNIA HIGH-SPEED RAIL PROJECT 
CONTRACT NO.

HSR13-44

DRAWING NO.

TN-D3102

SCALE
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SHEET NO.
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REFINED CCNM DESIGN OPTION

TUNNEL CUT AND COVER BOX

CLEARANCE DIAGRAM - TANGENT TRACK

 

1

3'

9"

1'-6"

7'-5"

17' (TO CONTACT WIRE)

22'-6"

1'-4"
2'

7'-6"

FINAL GROUND SURFACE VARIES

ROCK

TOP OF RAIL

À

ROCK

TRACK •

TUNNEL •

TRACK •

0.5

17'

28'-0"

05 5 10

1"=5'-0"

23'-9"

49'

12'-7"

1
'-

6
"

1'-6"

25'-3"

PANTOGRAPH ENVELOPE

 ROCK SLOPE

 EXCAVATED

TEMPORARY

 CLEARANCE

3" CONSTRUCTION

 ENVELOPE

FIXED EQUIPMENT

 ENVELOPE

COMBINED DYNAMIC

 CROSS-SECTION

TRAIN

 WATERLINE, SEE NOTE 6

PROPOSED 4" CHSR

(TYPICAL)

DRAINAGE 

SYSTEMS 

TUNNEL 

CENTERLINE

TUNNEL 

TRACK CENTERLINE 

ENVELOPE (TYPICAL)

EMERGENCY WALKWAY 

ROCK SLOPE

TEMPORARY EXCAVATED 

DRAINAGE (TYPICAL)

TEMPORARY GROUNDWATER 

FLS/JET FAN
WALL

DIVIDING 

CENTER 

RESTORATION

RIPARIAN HABITAT 

COMPOSITE DRAINAGE MAT

WATER PROOF MEMBRANE/ 

LINING (TYPICAL)

FINAL TUNNEL 

(TYP)

FEEDER WIRE 

NEGATIVE 

CHANNEL (TYPICAL)

TUNNEL SYSTEMS-CABLE 

GENERAL NOTES:

1. TEMPORARY SLOPE AND BENCH GEOMETRIES SHOWN ARE BASED ON GUIDANCE PROVIDED IN TM 2.6.7.

2. SLOPE PROTECTION, DRAINAGE, STRUCTURAL DIMENSIONS, AND STABILIZATION PROVISIONS WILL BE DEVELOPED

BASED ON SITE INVESTIGATION RESULTS AND SLOPE-SPECIFIC DESIGN WORK.

3. TYPICAL CROSS-SECTION REQUIRES FURTHER STUDY TO EVALUATE DYNAMIC AIRFLOW/PRESSURE LEVELS

UNDER HIGH SPEED OPERATING CONDITIONS, AND TO FURTHER REFINE SPACE ALOTTED FOR STRUCTURES,

EQUIPMENT, AND EGRESS.

4. EXCAVATION, GROUND SUPPORT, LINING AND WATERTIGHTNESS PROVISIONS WILL BE OPTIMIZED BASED ON SITE 

INVESTIGATION RESULTS AND CUT AND COVER-SPECIFIC DESIGN WORK. 

5. CENTER DIVIDING WALL SHALL CONFORM TO NFPA 130 AND HAVE A 2 HOUR FIRE RATING.

6. PROPOSED 4" WATER LINE PARALLELS ALIGNMENT FROM STATION 18034+00 TO 19591+00.

 

 

 

 

 

  

 

 

 

  

 

 

 

 

 

 

 

  

 

 

 

  

 

 

 

 

 

DATE CHK APPBYREV DESCRIPTION

DESIGNED BY

Z. SKOVAJSOVA

DRAWN BY

K. BUNGER

CHECKED BY

R. KUNDU

IN CHARGE

J. MORRISON
DATE

01/24/2020

RECORD
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SUBMITTAL
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CONSTRUCTION 

CALIFORNIA HIGH-SPEED RAIL PROJECT 
CONTRACT NO.
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DRAWING NO.
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REFINED CCNM DESIGN OPTION

TUNNEL CUT AND COVER BOX

CLEARANCE DIAGRAM - SUPER ELEVATED TRACK

05 5 10

1"=5'-0"

3'6'-6"

7'-6"

2'

22'-6"

12'-7"

5.5"

28'-0"

17' (TO CONTACT WIRE)

1

1

FINAL GROUND SURFACE VARIES

ROCK

TOP OF RAILÀ

TUNNEL AXIS

1

1

ROCK

5"

1'-4"

1'-5"

23'-9"

49'

25'-3"

TRACK •

TUNNEL •

TRACK •

FLS/JET FAN
WALL

DIVIDING 

CENTER 
PANTOGRAPH ENVELOPE

3" CONSTRUCTION CLEARANCE

FIXED EQUIPMENT ENVELOPE

COMBINED DYNAMIC ENVELOPE

TRAIN CROSS-SECTION

 WATERLINE, SEE NOTE 7

PROPOSED 4" CHSR

 ROCK SLOPE

 EXCAVATED

TEMPORARY

COMPOSITE DRAINAGE MAT

WATER PROOF MEMBRANE/ 

FINAL TUNNEL LINING (TYPICAL)

RESTORATION

RIPARIAN HABITAT 

 ROCK SLOPE

 EXCAVATED

TEMPORARY

ENVELOPE (TYPICAL)

EMERGENCY WALKWAY 

(TYPICAL)

DRAINAGE 

GROUNDWATER 

TEMPORARY 

(TYPICAL)

DRAINAGE 

SYSTEMS 

TUNNEL 

CENTERLINE

TUNNEL 

TRACK CENTERLINE 

1'-6"

CHANNEL (TYPICAL)

TUNNEL SYSTEMS-CABLE 

GENERAL NOTES:

 

 

 

 

 

 

  

 

 

 

  

 

 

 

 

 

 

 

  

 

 

 

  

 

 

 

 

 

1. TEMPORARY SLOPE AND BENCH GEOMETRIES SHOWN ARE BASED ON GUIDANCE PROVIDED IN TM 2.6.7

2. SLOPE PROTECTION, DRAINAGE, STRUCTURAL DIMENSIONS, AND STABILIZATION PROVISIONS WILL BE DEVELOPED 

BASED ON SITE INVESTIGATION RESULTS AND SLOPE-SPECIFIC DESIGN WORK.

3. TYPICAL CROSS-SECTION REQUIRES FURTHER STUDY TO EVALUATE DYNAMIC AIRFLOW/PRESSURE LEVELS

UNDER HIGH SPEED OPERATING CONDITIONS, AND TO FURTHER REFINE SPACE ALOTTED FOR STRUCTURES,

EQUPMENT, AND EGRESS.

4. EXCAVATION, GROUND SUPPORT, LINING AND WATERTIGHTNESS PROVISIONS WILL BE OPTIMIZED BASED ON SITE 

INVESTIGATION RESULTS AND CUT AND COVER-SPECIFIC DESIGN WORK. 

5. CUT AND COVER BOX TYPICAL SECTION TO BE USED AT TUNNEL 4, STATION 18362+50 TO 18368+50.

6. CENTER DIVIDING WALL SHALL CONFORM TO NFPA 101 AND HAVE A 2 HOUR FIRE RATING.

7. PROPOSED 4" WATER LINE PARALLELS ALIGNMENT FROM STATION 18034+00 TO 19591+00.

DATE CHK APPBYREV DESCRIPTION

DESIGNED BY

Z. SKOVAJSOVA

DRAWN BY

K. BUNGER

CHECKED BY

R. KUNDU

IN CHARGE

J. MORRISON
DATE

01/24/2020

RECORD

PEPD

SUBMITTAL
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CALIFORNIA HIGH-SPEED RAIL PROJECT
CONTRACT NO.
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DRAWING NO.
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SCALE
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SHEET NO.
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REFINED CCNM DESIGN OPTION

TWIN TUNNEL DRILL AND BLAST METHOD

CLEARANCE DIAGRAM - TANGENT TRACK

05 5 10
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SOUTH BOUND NORTH BOUND
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14'-7" 17'-1"
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CONTACT 
17' (TO 
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 CLEARANCE

3" CONSTRUCTION

 ENVELOPE

PANTOGRAPH

 ENVELOPE

 EQUIPMENT

FIXED

 ENVELOPE

 DYNAMIC

COMBINED

 CROSS-SECTION

TRAIN

FLS/JET FAN

WATERLINE, SEE NOTE 6

PROPOSED 4" CHSR 

 ENVELOPE (TYPICAL)

EMERGENCY WALKWAY

DRAINAGE (TYPICAL)

TUNNEL SYSTEMS 

DRAINAGE (TYPICAL)

TEMPORARY GROUNDWATER 

FLS/JET FAN

EXCAVATION LIMIT

COMPOSITE DRAINAGE MAT

WATER PROOF MEMBRANE/ 

REINFORCED SHOTCRETE

LINING (TYPICAL)

FINAL TUNNEL 

CHANNEL (TYPICAL)

TUNNEL SYSTEMS-CABLE 

CHANNEL (TYPICAL)

TUNNEL SYSTEMS-CABLE 

GENERAL NOTES:

 

 

 

 

 

 

  

 

 

 

  

 

 

 

 

 

 

 

  

 

 

 

  

 

 

 

 

 

1. A DRILL AND BLAST OPTION IS IDENTIFIED FOR THE 15% IN-PROGRESS DESIGN OF TWIN, SINGLE TRACK 

TUNNELS FOR TUNNEL 7 THROUGH THE TEHACHAPI FAULT ZONE.

2. EXCAVATION, GROUND SUPPORT, PILLAR WIDTH, LINING THICKNESS AND WATERTIGHTNESS PROVISIONS WILL 

BE OPTIMIZED BASED ON SITE INVESTIGATION RESULTS AND TUNNEL-SPECIFIC DESIGN WORK.

3. TYPICAL CROSS-SECTION REQUIRES FURTHER STUDY TO EVALUATE DYNAMIC AIRFLOW/PRESSURE LEVELS 

UNDER HIGH SPEED OPERATING CONDITIONS, AND TO FURTHER REFINE SPACE ALOTTED FOR STRUCTURES, 

EQUIPMENT, AND EGRESS.

4. PILLAR WIDTH BETWEEN TUNNELS TO BE ONE TUNNEL DIAMETER OR MORE BASED ON GUIDANCE IN TM 2.4.6.

5. THE COMPOSITE VEHICLE STATIC AND DYNAMIC ENVELOPES SHOWN FOLLOW TM 1.1.10-A AND C.

6. PROPOSED 4" WATER LINE PARALLELS ALIGNMENT FROM STATION 18034+00 TO 19591+00.

DATE CHK APPBYREV DESCRIPTION

DESIGNED BY

Z. SKOVAJSOVA

DRAWN BY

K. BUNGER

CHECKED BY
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J. MORRISON
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01/24/2020
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REFINED CCNM DESIGN OPTION

TWIN TUNNEL DRILL AND BLAST METHOD

CLEARANCE DIAGRAM - SUPER ELEVATED TRACK

 

SOUTH BOUND NORTH BOUND

5.5"

1'-3"

14'-7" 17'-1"

1'-3"

3'

24'-3"

6'-6"

22'-6"

2'

10'

66'

8"

5'

WIRE)
CONTACT 
17' (TO 

TOP OF RAILÀ

TUNNEL AXIS

R
 
1
4
'-

3
"

TUNNEL •

TRACK •

TUNNEL •

TRACK •

28'-6"

TOP OF RAILÀ

63'-6"

31'-10"

 CLEARANCE

3" CONSTRUCTION

 ENVELOPE

PANTOGRAPH

 ENVELOPE

 EQUIPMENT

FIXED

 ENVELOPE

 DYNAMIC

COMBINED

 CROSS-SECTION

TRAIN

FLS/JET FAN

WATERLINE, SEE NOTE 6
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WATER PROOF MEMBRANE/ 
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EXCAVATION LIMIT

FLS/JET FAN

CHANNEL (TYPICAL)
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TUNNEL SYSTEMS-CABLE 
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GENERAL NOTES:

 

 

 

 

 

  

 

 

 

  

 

 

 

 

 

 

 

  

 

 

 

  

 

 

 

 

 

1. A DRILL AND BLAST OPTION IS IDENTIFIED FOR THE 15% IN-PROGRESS DESIGN OF TWIN, SINGLE TRACK TUNNELS FOR 

TUNNEL 7 THROUGH THE TEHACHAPI FAULT ZONE.

2. EXCAVATION, GROUND SUPPORT, PILLAR WIDTH, LINING THICKNESS AND WATERTIGHTNESS PROVISIONS WILL BE OPTIMIZED 

BASED ON SITE INVESTIGATION RESULTS AND TUNNEL-SPECIFIC DESIGN WORK.

3. TYPICAL CROSS-SECTION REQUIRES FURTHER STUDY TO EVALUATE DYNAMIC AIRFLOW/PRESSURE LEVELS UNDER HIGH SPEED 

OPERATING CONDITIONS, AND TO FURTHER REFINE SPACE ALOTTED FOR STRUCTURES, EQUIPMENT, AND EGRESS.

4. PILLAR WIDTH BETWEEN TUNNELS TO BE ONE TUNNEL DIAMETER OR MORE BASED ON GUIDANCE IN TM 2.4.6

5. THE COMPOSITE VEHICLE STATIC AND DYNAMIC ENVELOPES SHOWN FOLLOW TM 1.1.10-A AND C

6 PROPOSED 4" WATER LINE PARALLELS ALIGNMENT FROM STATION 18034+00 TO 19591+00.

DATE CHK APPBYREV DESCRIPTION
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DRAWN BY

K. BUNGER

CHECKED BY

R. KUNDU

IN CHARGE

J. MORRISON
DATE

01/24/2020k
n
b
r
_
c
o

w
i

1
/
2
1
/
2
0
2
0

1
:
1
3
:
3
2
 

A
M

P
r
o
j
e
c
t
s
\
7
0
1
2
0
6
.
0
0
_

C
H

S
R

B
P
\
0
0
 

C
A

D
D
\

C
C

N
M
 

O
p
t
i
o
n
 

D
\

S
h
e
e
t
s
\

T
N
\

T
N
-

D
3
1
0
6
.
d
g
n

RECORD

PEPD

SUBMITTAL

NOT FOR 

CONSTRUCTION 

CALIFORNIA HIGH-SPEED RAIL PROJECT 
CONTRACT NO.

HSR13-44

DRAWING NO.

TN-D3106

SCALE

AS SHOWN

SHEET NO.

BAKERSFIELD TO PALMDALE



REFINED CCNM DESIGN OPTION

TWIN TUNNEL DRILL AND BLAST METHOD

INITIAL SUPPORT

05 5 10

1"=5'-0"

SOUTH BOUND NORTH BOUND

31'-8"

10'

~4'

~10'

~6'

~4'

TUNNEL AXIS

CLASS I

80<RMR

CLASS II

60<RMR<80

CLASS III

40<RMR<60

CLASS IV

20<RMR<40

TUNNEL C
TUNNEL C

L
L

12'

SHOTCRETE 2" MIN

SHOTCRETE 4" MIN

REINFORCED 

SHOTCRETE 6" MIN

SPLIES AS NEEDED

12' ROCK BOLT

EXCAVATION LIMIT

SHOTCRETE 8" MIN

REINFORCED 

LATTICE GIRDER

SHOTCRETE 8" + 

SLAB

31'-8"

~8'  

GENERAL NOTES:

 

 

 

 

 

 

  

 

 

 

  

 

 

 

 

 

 

 

  

 

 

 

  

 

 

 

 

 

1. DRILL AND BLAST OPTION IS IDENTIFIED FOR THE 15% IN-PROGRESS DESIGN OF TWIN, SINGLE TRACK 

TUNNELS FOR TUNNEL 7 THROUGH THE TEHACHAPI FAULT ZONE FROM STA 18930+70 TO STA 18940+84.

2. EXCAVATION, GROUND SUPPORT, PILLAR WIDTH, LINING THICKNESS AND WATERTIGHTNESS PROVISIONS WILL 

BE OPTIMIZED BASED ON SITE INVESTIGATION RESULTS AND TUNNEL-SPECIFIC DESIGN WORK.

3. TYPICAL CROSS-SECTION REQUIRES FURTHER STUDY TO EVALUATE DYNAMIC AIRFLOW/PRESSURE LEVELS 

UNDER HIGH SPEED OPERATING CONDITIONS, AND TO FURTHER REFINE SPACE ALOTTED FOR STRUCTURES, 

EQUIPMENT, AND EGRESS.

4. PILLAR WIDTH BETWEEN TUNNELS TO BE ONE TUNNEL DIAMETER OR MORE BASED ON GUIDANCE IN TM 2.4.6

5. CLASSES I AND II MAY BE EXCAVATED FULL FACE. CLASS III MAY REQUIRE HEADING AND BENCH 

EXCAVATION WITH FACE SUPPORT AS REQUIRED. CLASS IV MAY REQUIRE TOP HEADING AND BENCH WITH 

SIDE SLASH, SPILES, AND FACE SUPPORT AS NEEDED. CLASS IV MAY REQUIRE A CHANGE IN EXCAVATION 

METHOD TO AN SEM CONSTRUCTION ALTERNATIVE.
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REFINED CCNM DESIGN OPTION

TUNNEL TWIN TBM BORED TUNNELS

CLEARANCE DIAGRAM - TANGENT TRACK

05 5 10

1"=5'-0"

SOUTH BOUND NORTH BOUND

66'

TUNNEL CENTERLINE

28'

3'

28'

9"

6"

2'-4"2'

29'-1"

TUNNEL ACCESS

1'-3"

32'-8"

TRACK CL

LTUNNEL C

TOP OF RAILÀ TOP OF RAILÀ

63'-6"

1'-3"

TRACK CL

LTUNNEL C

CLEARANCE

3" CONSTRUCTION 

 ENVELOPE

PANTOGRAPH

 ENVELOPE

 EQUIPMENT

FIXED

 ENVELOPE

 DYNAMIC

COMBINED

 CROSS-SECTION

TRAIN

FLS/JET FAN

WATERLINE, SEE NOTE 6

PROPOSED 4" CHSR 

FLS/JET FAN
EXCAVATION LIMIT

REINFORCED SHOTCRETE

COMPOSITE DRAINAGE MAT

WATER PROOF MEMBRANE/ 

LINING (TYPICAL)

FINAL TUNNEL 

DRAINAGE (TYPICAL)

TEMPORARY GROUNDWATER 

DRAINAGE (TYPICAL)

TUNNEL SYSTEMS 

ENVELOPE (TYPICAL)

EMERGENCY WALKWAY 

GROUND SUPPORT

ROCK BOLT

CHANNEL (TYPICAL)

TUNNEL SYSTEMS-CABLE 

 CHANNEL (TYPICAL)

TUNNEL SYSTEMS-CABLE

GENERAL NOTES:

1. OPEN TBM METHODS ARE ADOPTED FOR THE 15% IN-PROGRESS DESIGN OF THE LONGER (GREATER THAN 1 MILE) TWIN, 

SINGLE TRACK 7, SITED IN HARD ROCK UNITS.

2. EXCAVATION, GROUND SUPPORT, PILLAR WIDTH,  LINING THICKNESS AND WATERTIGHTNESS PROVISIONS WILL BE 

OPTIMIZED BASED ON SITE INVESTIGATION RESULT AND TUNNEL SPECIFIC DESIGN WORK

3. TYPICAL CROSS-SECTION REQUIRES FURTHER STUDY TO EVALUATE DYNAMIC AIRFLOW/PRESSURE LEVELS UNDER HIGH 

SPEED OPERATING CONDITIONS, AND TO FURTHER REFINE SPACE ALOTTED FOR STRUCTURES, EQUIPMENT, AND EGRESS.

4. PILLAR WIDTH BETWEEN TUNNELS TO BE ONE TUNNEL DIAMETER OR MORE BASED ON GUIDANCE IN TM 2.4.6.

5. THE COMPOSITE VEHICLE STATIC AND DYNAMIC ENVELOPES SHOWN FOLLOW TM 1.1.10-A AND C.

6. PROPOSED 4" WATER LINE PARALLELS ALIGNMENT FROM STATION 18034+00 TO 19591+00.
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REFINED CCNM DESIGN OPTION

TUNNEL TWIN TBM BORED TUNNELS

CLEARANCE DIAGRAM - SUPER ELEVATED TRACK

05 5 10

1"=5'-0"

5.5"

28'

1'-3"

2'

11"

2'-2"

22'-8"

17'-2"

TUNNEL AXIS

3'

28'

TUNNEL AXIS

32'-8"

TUNNEL CENTERLINE

TUNNEL CL

TRACK CL

LTUNNEL C

LTRACK C

TOP OF RAILÀ TOP OF RAILÀ

66'

63'-6"

1'-3"

4'-8"

 ENVELOPE

PANTOGRAPH

 ENVELOPE

 EQUIPMENT

FIXED

 ENVELOPE

 DYNAMIC

COMBINED

 CROSS-SECTION

TRAIN

FLS/JET FAN

CLEARANCE

3" CONSTRUCTION 

ENVELOPE (TYPICAL)

EMERGENCY WALKWAY 

WATERLINE, SEE NOTE 6

PROPOSED 4" CHSR 

FLS/JET FAN

GROUND SUPPORT

EXCAVATION LIMIT

REINFORCED SHOTCRETE

COMPOSITE DRAINAGE MAT

WATER PROOF MEMBRANE/ 

LINING (TYPICAL)

FINAL TUNNEL 

DRAINAGE (TYPICAL)

TUNNEL SYSTEMS 

DRAINAGE (TYPICAL)

TEMPORARY GROUNDWATER 

 CHANNEL (TYPICAL)

TUNNEL SYSTEMS-CABLE

CHANNEL (TYPICAL)

TUNNEL SYSTEMS-CABLE 

GENERAL NOTES:

1. OPEN TBM METHODS ARE ADOPTED FOR THE 15% IN-PROGRESS DESIGN OF THE LONGER (GREATER THAN 1 MILE) TWIN, 

SINGLE TRACK 7, SITED IN HARD ROCK UNITS.

2. EXCAVATION, GROUND SUPPORT, PILLAR WIDTH,  LINING THICKNESS AND WATERTIGHTNESS PROVISIONS WILL BE 

OPTIMIZED BASED ON SITE INVESTIGATION RESULT AND TUNNEL SPECIFIC DESIGN WORK

3. TYPICAL CROSS-SECTION REQUIRES FURTHER STUDY TO EVALUATE DYNAMIC AIRFLOW/PRESSURE LEVELS UNDER HIGH 

SPEED OPERATING CONDITIONS, AND TO FURTHER REFINE SPACE ALOTTED FOR STRUCTURES, EQUIPMENT, AND EGRESS.

4. PILLAR WIDTH BETWEEN TUNNELS TO BE ONE TUNNEL DIAMETER OR MORE BASED ON GUIDANCE IN TM 2.4.6.

5. THE COMPOSITE VEHICLE STATIC AND DYNAMIC ENVELOPES SHOWN FOLLOW TM 1.1.10-A AND C.

6. PROPOSED 4" WATER LINE PARALLELS ALIGNMENT FROM STATION 18034+00 TO 19591+00.
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REFINED CCNM DESIGN OPTION

TUNNEL TWIN TBM BORED TUNNELS

INITIAL SUPPORT

05 5 10

1"=5'-0"

10'

10' 10'

10'

CLASS I CLASS II CLASS III CLASS IV

TUNNEL CL TUNNEL CL

SHOTCRETE 2" MIN

SHOTCRETE 6" MIN

SHOTCRETE 4" MIN

SHOTCRETE 8" MIN

BEYOND THE BOLTS

EXTENDS ONE FOOT

CLASS I SHOTCRETE

FROM THE CENTERLINE

EXTENDS TO 90 DEGREES

CLASS II SHOTCRETE

  FROM THE CENTERLINE

  EXTENDS TO 120 DEGREES

  CLASS III SHOTCRETE

IS CONTINUOUS

CLASS IV SHOTCRETE

LATTICE GIRDER
STEEL RIBS / 

 DRAINAGE MAT
 COMPOSITE

 MEMBRANE /
WATER PROOF

  
 

 

6'
6'

4'
4'

GENERAL NOTES:

1. OPEN TBM METHODS ARE ADOPTED FOR THE 15% IN-PROGRESS DESIGN OF THE LONGER (GREATER 

THAN 1 MILE) TWIN, SINGLE TRACK 7, SITED IN HARD ROCK UNITS.

2. EXCAVATION, GROUND SUPPORT, PILLAR WIDTH,  LINING THICKNESS AND WATERTIGHTNESS 

PROVISIONS WILL BE OPTIMIZED BASED ON SITE INVESTIGATION RESULT AND TUNNEL SPECIFIC 

DESIGN WORK.

3. TYPICAL CROSS-SECTION REQUIRES FURTHER STUDY TO EVALUATE DYNAMIC AIRFLOW/PRESSURE 

LEVELS UNDER HIGH SPEED OPERATING CONDITIONS, AND TO FURTHER REFINE SPACE ALOTTED FOR 

STRUCTURES, EQUIPMENT, AND EGRESS.

4. PILLAR WIDTH BETWEEN TUNNELS TO BE ONE TUNNEL DIAMETER OR MORE BASED ON GUIDANCE IN TM 

2.4.6.
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