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SYSTEMS LEGEND & GENERAL NOTES

LAYOUT PLAN SYMBOLS:

[1]
[O]

o

MC MC

®rp

i
)
N

SC MANHOLE

TE MANHOLE

SC HANDHOLE

TPSS FENCE
MAINLINE SC DUCTBANK
MAINLINE TE DUCTBANK

INTRUSION DETECTION
MC DUCTBANK

TPSS BUILDING (TPSS—SW—##)

SIGNAL OR INTERMEDIATE OR PLATFORM OR XING
OR TUNNEL HOUSE OR ANY COMBINATION OF THESE

OCS FEEDER POLE

0CS TUBULAR POLE

OCS POLE/FOUNDATION

POLE WITH SINGLE CANTILEVER
DOWN GUY ANCHOR

SECTION INSULATOR, BRIDGING TYPE

BALANCE WEIGHT ANCHOR, SINGLE CONTACT WIRE
POLE WITH DOUBLE CANTILEVER
CROSSING CONTACT BRIDGE

NEW POLE WITH WIRE PULL—OFF FOR TWO WIRES

FIXED TERMINATION — FISH TAIL
STYLE SINGLE CONTACT WIRE

EXISTING DOWN GUY ANCHOR

NEW DOWN GUY ANCHOR

LAYOUT PLAN SYMBOLS CONT:

O—|— — —O STEADY SPAN STRUCTURE (NO SUPPORT)
O (O HEADSPAN SUPPORT STRUCTURE
WITHOUT STEADY SPAN REGISTRATION
C (O PORTAL STRUCTURE
1 NEW POLE WITH BACK—TO—BACK CANTILEVERS

7 POLE, JOINT USE WITH BACK—TO—BACK
OCS CANTILEVERS AND STREET LIGHTS

O TWO TRACK CANTILEVER — HINGED SUPPORT

SINGLE CONTACT WIRE BRIDLE SUPPORT
AND REGISTRATION ASSEMBLY

q POTENTIAL EQUALIZING JUMPER
POLE WITH BACK—TO—BACK DOUBLE CANTILEVERS

INSULATOR CUT INTO OUT—OF—=RUNNING C/W

ol FULL CURRENT JUMPER

— HEADSPAN SUPPORT STRUCTURE
WITH STEADY SPAN REGISTRATION

SPRING TENSIONER — SINGLE CONTACT WIRE

BALANCE WEIGHT ANCHOR
SIMPLE CATENARY SYSTEM

OUT OF RUNNING CONTACT WIRE

|
—g FIXED TERMINATION — SIMPLE CATENARY SYSTEM

TUNNEL OR BRIDGE SUPPORT

— TUNNEL OR BRIDGE SUPPORT AND REGISTRATION

POLE WITH WIRE PULL OFF
FOR ONE WIRE

GENERAL NOTES:

1. ITEMS SHOWN SCREENED ARE EITHER NOT—IN—CONTRACT OR
ARE PART OF ANOTHER DESIGN PACKAGE.

2. DEPTH OF CONDUITS MAY VARY SLIGHTLY IN ORDER TO
ACHIEVE ADEQUATE DRAINAGE INTO MANHOLES, HANDHOLES
AND PULLBOXES. SEE SPECIFICATIONS.

3. ALL HANDHOLES AND MANHOLES SHALL BE LOCATED WITH
LONG SIDE PARALLEL TO TRACKS UNLESS OTHERWISE NOTED

4. COORDINATE INSTALLATION OF DUCTBANKS AT TRACK
DRAINS AND BELOW TRACK SLABS.

5. LOCATION OF KNOWN EXISTING UNDERGROUND UTILITIES IS
INDICATED ON UTILITY DRAWINGS. FIELD VERIFY LOCATIONS
OF EXISTING UTILITIES PRIOR TO BEGINNING INSTALLATION OF
THIS WORK.
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5. CONFIGURATION OF CONDUITS TO
PLATFORM COMM CABINET WILL BE
DETERMINED IN FINAL DESIGN.

6. CROSSING GATE PLACEMENT AND
ROADWAY GEOMETRY TO BE
DETERMINED IN FINAL DESIGN.
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NOTES:

1. CONDUITS SHOWN ARE FOR EXAMPLE ONLY. ADDITIONAL CONDUITS MAY BE
REQUIRED AS SHOWN ON THE PLAN SHEETS.

2. SEE SPECIFICATIONS REGARDING HOLD—DOWN BOLTS FOR COVERS.

LATERAL DUCTI%LIMITS OF UTILITY

3. CONDUITS SHALL EXTEND INTO THE HANDHOLE A MAXIMUM OF 1" FROM THE INSIDE

WALL.

4. INSTALL GROUND ROD CAUTIOUSLY TO AVOID DAMAGE TO POSSIBLE UTILITY
INSTALLATIONS.

5. ADJUST CONDUIT ENTRY INTO THE HANDHOLE TO CREATE POSITIVE CONDUIT
DRAINAGE AND TO ENTER CENTER OF HANDHOLE.

6. ADJUST DEPTH OF HANDHOLE TO ASSURE THAT COVER IS FLUSH WITH FINISHED
GRADE.
BE AT THE SAME ELEVATION AS TOP OF RAIL.

FOR LOCATIONS ON BRIDGES AND LAND BRIDGES TOP OF HANDHOLE IS TO

7. LOCATE DRAIN HOLE ON LOWER END OF HANDHOLE AND PROVIDE STAINLESS STEEL

SNAP—IN TYPE GRATE.

8. HANDHOLE MANUFACTURER IS SYNERTECH, MODEL NO. S3660C60FA OR APPROVED
EQUAL.

9. SPECIAL HANDHOLE TYPES MAY BE REQUIRED AT SOME LOCATIONS.
10. HANDHOLE OFFSET DIMENSION IS APPROXIMATE. FINAL PLACEMENT OF HANDHOLE

SHALL ASSURE THAT HANDHOLE TOP DOES NOT CONFLICT WITH TRACK
CONSTRUCTION.
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ROYALSTON

2950+65

MATCH LINE - STA. 2915+70

STATION BEGIN VIADUCT
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A 0 | >~ | >
I < @]
i |5 | =
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3x500 TPSS
KCMIL SWo1 \3><5OO KCMIL
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-t |
| A |
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.
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N e
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750V DC SWITCHGEAR

89

UTILITY FEEDER,

INCOMING
3PH, 4W, 13.8KV

UTILITY
METERING

15KV, 1200A MANUAL LOAD
BREAK DISCONNECT SWITCH
3¢

3

A (NoTE 11)
(3 @

(NOTE 3)

= (NOTE 7)

N

~— < —®

13 ¢

150:5A

3

50
\ 51
K N

(3)B 150:5

(3) 1c42,
" i5kv, 133% 1L

RT1
RECT. TRANSFORMER
ANSI C34.2

AL CIRCUIT NO. 31
— - -® ° L

R1

RECTIFIER UNIT
1500KW, 12 PULSE
WITH IPT

SKA, 50mV SHUNT |

89N
4KA

15KV
15E

()
/ POWER

/ MONITOR
UNIT

/ RS232

TO SCADA
VIA SAP

/(NOTE 12)

) 225

s et |

50KVA

13.8KV 240/120V, 16 |
* 400AF |

AT

225AMLO

240/120V, 14
PANEL

PD1
SUBSTATION
AUXILIARY
POWER
PANEL

L~ (NOTE 1)
I —_— A /1
—_— —— — — — —_— e — 72
| - 4KA
- | L
DC_POSITIVE BUS, 750V DC, 30004 | ) DC NEGATIVE BUS, 3000A
| T T T FEEDER F1 [ \
MULTI—FUNCTION 20004

| | | RELAY _I 1000VDC | be EQUIP \ |

1 l .._ L @ - — e / FRAME | (3) 5DOMCM, 2KV TOTAL N

2 A a \ e

172-4 172-3) 172-2.) 2KA - I QA W, @ LOW Z DioDE TSOLATION
7 s ) 1000VDC @ f @ ) — ASSEMBLY
176 178 176 @ 178 —~ 1 — | |
| -~ NEGATIVE RETURN
! T T I— _— o SCALE ABLES T | |
o g A) (NOTE 4) SCALE RUNNING RAILS x v
—_— — R 0-2000A 0=7000v | OR IMPEDANCE BONDS
FEEDER FEEDER FEEDER
n 3 2 (SEE_NOTE 2) J . EED; |
—_ /_ —_ —_ —_— JE— P N OB L
‘ SCALE (NOTE &) R
- - 0=1000v | @ RAIL-TO—EARTH
(NOTE 9) N TEST POINTS / m
Ol [ Olve [ . 078 LOCATED IN_ NEGATIVE (NOTE 4)
(TO ADJACENT SUBSTATIONS) o _ | _ DISCONNECT SWITCH
4 COMPARTMENT
0 (NOTE 10) |

(3) 500MCM
2KV EACH

EMERGENCY

SA

(NOTE 5 AND 8)

TRK #2

SA

(NOTE 5 AND 8)

TRK #1

{

TO QVERHEAD
CATENARY SYSTEM

SHUTDOWN
PUSHBUTTONS
CONTROL RELAY
(ESH)

SA

(NOTE 5 AND 8)

SA

(NOTE 5 AND 8)

TRK #1
TRK #2

{

TO OVERHEAD
CATENARY SYSTEM

(NOTE 4)

ANSI DEVICE LEGEND:

5 EMERGENCY STOP PUSHBUTTON

26R1 RECTIFIER DIODE OVERTEMPERATURE, 1ST STEP

26R2 RECTIFIER DIODE OVERTEMPERATURE, 2ND STEP

27 AC SUPPLY UNDERVOLTAGE

27 BATC BATTERY CHARGER UNDERVOLTAGE

30 ANNUNCIATOR /SUPERVISORY

32 REVERSE CURRENT INSTANTANEOUS RELAY

33R RECTIFIER DOOR POSITION SWITCH

33T RECTIFIER TRANSFORMER DOOR POSITION SWITCH

47 PHASE SEQUENCE AND UNDERVOLTAGE RELAY

48 INCOMPLETE SEQUENCE RELAY

49T1 TRANSFORMER WINDING OVERTEMPERATURE, 1ST STEP
4972 TRANSFORMER WINDING OVERTEMPERATURE, 2ND STER
50/51 PHASE FAULT TIME OVERCURRENT RELAY W/INSTANTANEOUS ELEMENT
50/51N  GROUND FAULT TIME OVERCURRENT RELAY W/INSTANTANEOUS ELEMENT
52 AC CIRCUIT BREAKER

S58AX DIODE FUSE MONITOR, 1ST STAGE ALARM

58TX DIODE FUSE MONITOR, 2ND STAGE TRIP

64,164 FRAME FAULT RELAY

B4V DC NEGATIVE TO GROUND VOLTAGE MONITOR

72 DC MAIN BREAKER

85 TRANSFER TRIP

B5L TRANSFER TRIP, LOCKOUT

86 AC LOCKOUT RELAY, HAND RESET

B9 AC POWER DISCONNECT SWITCH

89N NEGATIVE DISCONNECT SWITCH

95A BATTERY CHARGER FAILURE ALARM

99T RECTIFIER DC SURGE SUPPRESSION FUSE FAILURE
150R DC FEEDER RATE OF RISE RELAY

159 DC OVER VOLTAGE RELAY

164N NEGATIVE TO EARTH POTENTIAL RELAY

172 DC FEEDER BREAKER

176 DC FEEDER DIRECT ACTING TRIP DEVICE

182 DC FEEDER LOAD MEASURING AND VOLTAGE SENSING
183 RECLOSING RELAY

186 DC LOCKOUT RELAY, HAND RESET

SDR SMOKE DETECTOR ALARM

NOTES:

1. KEY INTERLOCK SHALL PREVENT OPENING OF 89N DEVICE UNLESS
72 DEVICE IS OPEN.

2. PROTECTIVE DEVICES AND INSTRUMENTS FOR FEEDER 2 IS IDENTICAL
TO FEEDER 1.

3. CURRENT AND POTENTIAL TRANSFORMERS AND UTILITY METER ARE
PROVIDED BY THE UTILITY.

4. CONNECT TO SUBSTATION GROUND GRID.
5. SEPARATE DRIVEN RODS LOCATED AT CATENARY FEEDER POLE.
6. 164N RELAY SHALL HAVE AN ADJUSTABLE TIME RELAY.

7. ONE 3—PHASE SOLID STATE OVERCURRENT RELAY PROGRAMMED TO
FOLLOW NEMA RI=9 EXTRA HEAVY DUTY TRACTION OVERLOAD PROFILE.

8. SURGE ARRESTER AND GROUND CONNECTION LOCATED AT CATENARY
FEEDER POLE (TYPICAL).

9. FUTURE FEEDERS.

GROUND—MOUNTED DC FEEDER DISCONNECT SWITCHES RATED AT 2KA,
1000VDC LOCATED ADJACENT TO TRACTION POWER SUBSTATION.

11. CONNECT TO AC GROUND GRID.
IF NECESSARY, FINAL DESIGN SHALL DETERMINE IF OTHER FACILITIES

ARE TO BE POWERED FROM THIS SOURCE AND INCREASE CAPACITY AS
REQUIRED.
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FIRE EXTINGUISHER
CONCRETE PADX

LEFT

HVAC

DC TEST

REAR

AC PANELBOARD

LIGHT
DC PANELBOARD
BATTERY

FIRE

EXTINGUISHER

HVAC\

[
X

CABINET[UGHT

EXHAUST
CHARGER & EYE
FAN HOOD RECTIFIER WASH_\

I T A

AV

el GROUND w
LIGHT BUS s
() vt DETEE‘JI‘EI'é; i &

TP ;
KNOX BOX (P Pr & : &
FUSE | 2
DRAWER : 2T o
PHONE BOX CRCUIT SECTION INCgI\éINC -
BREAKER DISCONNECT T
RECTIFIER SECTION SWITCH CONCRETE
TRANSFORMER SECTION PAD
uTILITY
1/4” GLASTIC— METERING
BARRIER SECTION
4

2 LI T

i N ’

I UPPER i J

Il 7 GROUND /o /
I L—- BUS R e
L—- I
LIGHT w_o-" -
LIGHT

P

CABINET

Al
i
BATTERY
PACK 00 J
AC TEST EMERGENCY

LIGHT

=

O [ ueeer
NOTE 6 /
/ OVERHEAD SMOKE

RIGHT

40' BASE FRAME

FRONT

NOTES:

1.

PROVIDE PREFABRICATED BUILDING
AND EQUIPMENT UNDER THIS
CONTRACT

EQUIPMENT DIMENSIONS ARE
APPROXIMATE.  SUBMIT FINAL
DIMENSIONS TO THE C.A.R. FOR
APPROVAL

SIZE AND LOCATION OF DC CABLE
ENTRANCES TO BE DETERMINED BY
CONTRACTOR

PROVIDE ELECTRICAL INSULATION ON
WALLS AND FLOOR IN AREAS SHOWN

PROVIDE GLASTIC BARRIER BETWEEN
RECTIFIER TRANSFORMER AND
RECTIFIER. EXTEND GLASTIC 1'-6"
BEYOND RECTIFIER TRANSFORMER
AS SHOWN. PROVIDE AN INSULATED
FINISHED EDGE ON EXPOSED
GLASTIC EDGE. ALSO, INSTALL
GLASTIC BARRIER BETWEEN EACH
DC FEEDER BREAKER, AND DC MAIN
BREAKER AND NEGATIVE
DISCONNECT SWITCH

SPACE DC SWITCHGEAR AND
RECTIFIER 2 INCHES OFF REAR WALL

PROVIDE WALL MOUNTED HINGED
WORK TABLE WITH SUPPORTS.

PROVIDE DRAW OUT FUSE TRUNNION
WITH MECHANICAL INTERLOCK TO
L.V. MAIN AC C.B. PANELS

BLUE LIGHT, ETEL, CARD READER,
KNOX BOX, CAMERA, AND ACCESS
CONTROLLER PANEL ONLY LOCATED
ON ONE END OF TPSS. CONSULT
WITH C.A.R. REGARDING LOCATION
OF THIS EQUIPMENT ON PER SITE
BASIS.

. FRONT OF COMMUNICATION RACK TO

FACE WORK BENCH

. GROUND BUS BAR MUST BE SILVER

PLATED. REFER TO SPECIFICATIONS
FOR DETAILED REQUIREMENTS.
EQUIPMENT GROUNDS MUST ALSO
BE SILVER PLATED BUS BAR.

. INSULATED COVERS MUST BE

FURNISHED WITHIN THE FLOOR.
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NOTES:

1. ALL DIMENSIONS ARE APPROXIMATE.
FINAL DIMENSIONS TO THE C.A.R. FOR APPROVAL

2. CONSULT WITH C.A.R. REGARDING LOCATION OF
BLUE LIGHT, ETEL, CARD READER, AND KNOX BOX

3. INSTALL 1'—4" REMOVABLE TRANSOM ABOVE
DOUBLE DOORS TO ALLOW FOR TOTAL OPENING OF

8-0

40'-0 1/2" ROOF

SUBMIT THE

4. NUMBER OF RISERS FOR CONCRETE PAD WILL VARY
FROM ONE SITE TO THE NEXT. CONTRACTOR TO

CONSTRUCT CONCRETE PAD WITH EQUAL VERTICAL

RISERS SUCH THAT NO RISER EXCEEDS 9 INCHES IN
HEIGHT.

5. MOUNT NEGATIVE SURGE ARRESTER ON THE
EXTERIOR ABOVE DOOR FOR NEGATIVE CUBICLE.

\ | 15'-3 27/64" ROOF— o
L?Ié%\l 1 1 ] 1 1 ] ] 1 J r/ﬁT I\‘ ‘
Q//FLOOD LIGHT .} B o -
/ - BOLT—IN | BOLT—IN | BOLT—IN | BOLT—IN & é %E] O B é
LIGHT REMOVAL | REMOVAL | REMOVAL | REMOVAL . 5
(TYP) — | = = = — PANEL | PANEL | PANEL | PANEL ||[T= — 2 — 2
o '_ o
PHONE LHRB||| LHRB||| LHRB||| LHRB||| LHRBI|| LHRB LHRB = % =
GFCl _\{[ . @ 5
\\[ n n . ! ! LHRB || LHRB LHRB & S 5 bz
OUTLET—E\ - m "
1w I i N
g=d ’ - ’ Q 0 - —{
oA CHANNEL
(TYP) ?fYAP"; 15’ BASE FRAME
40’ BASE FRAME
FRONT EXTERIOR ELEVATION LEFT EXTERIOR ELEVATION
[ - - - - 400 1 {2" ROOF : : : I r/mwﬁmw\‘
] ~ ‘ =
: : S =T =7 f—
eo 2 = 2
o Z o
EXHAUST 9 oy DOOR
s i 3 xr 3 e HANDLE —|
Y g
] i Al T > B :
y uTNYlg 2 2 _\I (TYP) m
I ) é é LHRB LHRB il
ol ] Tm i \ l of O 0 °
D\UFT HOOK
15" BASE FRAME (TYP)
40" BASE FRAME 16'—=3 3/16” OVERALL
REAR EXTERIOR ELEVATION LEFT EXTERIOR ELEVATION
NO. DATE BY |CHECK [DESIGN|REVISION/SUBMITTAL » SHEET
» EAST - VOLUME 3 (SYSTEMS)
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- . L SOUTHWEST SUBSTATION DETAILS
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TPSS

HMI

NETWORK BUS

[

(NOTE 2)

25 OR 24 VDC POWER

-+

OR

DC PROTECTIVE
RELAY IED OR
125 INPUT MODULE

(NOTE 3)
24 DIGITAL
vbC INPUTS

NETWORK
SWITCH

MAIN PROGRAMMABLE

[Cs] [§1 3203 o4 o5]

NOTES:

1. PROVIDE A SEPARATE NEMA 4 ENCLOSURE
FOR VPD INSTALLATION.

2. REFER TO MANUFACTURERS REQUIREMENTS
FOR CONTROL POWER VOLTAGE.

3. VPD HOT AND FAULT STATUS TO BE
MONITORED AND INDICATED BY LCMS HMI
AND CENTRAL CONTROL SYSTEM.

AUTOMATION ]
CONTROLLER (PAC)
e[ coM Has Vo
Z| INTERFACE 1
[51%3213314.516 17 -8]
NISEJVYYI%ﬁK 125 VDC 10 1l
(NOTE 2) T ¥ L1 ¥
HOT FAULT
VPD
Recever )
(NOTE 1)
FO1 FO2
Y N
OUT TO CENTRAL L
CONTROL
TO VPD SENSOR
NO. DATE BY |CHECK |DESIGN|REVISION /SUBMITTAL - SHEET
» EAST - VOLUME 3 (SYSTEMS)
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- . ‘ SOUTHWEST SUBSTATION DETAILS
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2'_g"

CABLES

N

—-—t ]’_4” .

SECTION A

— 2°—0" —=

2'_p"

ool
ool

4"PVC80 SPARE

MEDIUM VOLTAGE CABLES

— 4”"PVC80 SPARE

SECTION C

POSITIVE TRACTION POWER CABLES

20"

'EN

— 4"PVC80

1

SECTION E

4”"PVCBO SPARE

LOW VOLTAGE (UNDER B0OVAC)
DISTRIBUTION CABLES

4"PVC80 WITH 3—1C#1/0 AL,
15KV CONCENTRIC NEUTRAL

2_Q"

f— 20" —=

ool

— 5"PVCB0  WITH 4—1C#500MCM, 2KV
IN EACH CONDUIT

ofes

57PVCB0 SPARE

SECTION B

~— 2'-0" —=

NEGATIVE TRACTION POWER CABLES

— 4"PVC80 WITH 3—1C #500MCM,
2KV IN EACH CONDUIT

— 4"PVC80 (CABLING TO BE DETERMINED)

©/©<

4" e

SECTION D

4"PVC80 SPARE

COMMUNICATION CABLES

(CABLING TO BE DETERMINED)

BASE SPACER

(BASE SPACER PROVIDES 3" SEPERATION BETWEEN THE
BOTTOM ROW OF DUCTS AND THE TRENCH FLOOR)

PVC80 CONDUIT SPACERS

(GS INDUSTRIES OF BASSETT,INC.)
OR APPROVED EQUAL

GRADE OR

~ DIMENSIONS TYPICAL
: (
5

—>| 8"

/— SAND ENCASEMENT

TYPICAL X—SECTION DETAIL
NOT TO SCALE

CAUTIONARY
MARKER TAPE _\

2

[

w

e 1 ]

: 4 EARTH BACKFILL,

% COMPACTED IN
8" LIFTS
TYPICAL DUCTBANK

TYPICAL TRENCH DETAIL
NOT TO SCALE
NOTES:

1. DUCTBANK SECTION VIEWS ARE INDICATED ON TYPICAL
SUBSTATION LAYOUT PLAN.

2. DEPTH OF DUCTBANKS SHALL BE AS FOLLOW:

* GENERAL: 30 INCHES BELOW GRADE
* UNDER TRACKS: 50 INCHES BELOW BOTTOM OF TIE

3. SPARE CONDUITS SHALL BE TERMINATED AT
RESPECTIVE MANHOLES WHEN INDICATED ON SITE
PLAN. IF NO MANHOLE IS INDICATED, SPARE CONDUITS
SHALL BE CAPPED 5 FEET BEYOND THE SUBSTATION
FOUNDATION.
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m M
L= L)
TRACK A
(2) 500 KCMIL X—BONDS
3 X—BONDS
TRACK B
i) il

"TYPE 1"

TYPICAL POWER BONDING CONNECTION
SINGLE RETURN RAIL IN CROSSOVER

(4) 500 KCMIL NEUTRALS (TYP)

8

A
IMPEDANCE—BOND (TYP)——ﬁZI'}mTE Z Erﬁ:z:] TRACK A
H
J. I—(3) 500 KCMIL
(TYP) X-BONDS
Y (2) 500 KCMIL (TYP)
-~ S=ta TRACK B
fiis T ﬁ
(4) 500 KCMIL NEUTRALS (TYP)
o NEUTRAL ADAPTER BUS (TYP)
3 (8) 500 KCMIL
—

TO SUBSTATION
NEGATIVE BUS

TYPICAL NEGATIVE RETURN CONNECTION

AC TRACK CIRCUIT TERRITORY WITH DOUBLE
IMPEDANCE BONDS AND I.J."S ON BOTH TRACKS

(4) 500 KCMIL NEUTRALS (TYP)

IMPEDANCE—BOND (TYP)

TRACK A

J. (TYP)/

NEUTRAL ADAPTER
BUS (TYP)

TRACK B

A A

(4) 500 KCMIL NEUTRALS (TYP)

TYPICAL NEGATIVE RETURN CONNECTION
AC TRACK CIRCUIT TERRITORY WITH DOUBLE
IMPEDANCE BONDS AND I.J."S ON BOTH TRACKS

"TYPE 4~

/I.J. (TYP)

SIGNAL RAIL
RETURN RAIL TRACK A
| — (3) 500 KCMIL X—BONDS
RETURN_RAIL
SIGNAL RAIL - TRACK B
< T>—— (8) 500 KCMIL

%/_/

TO SUBSTATION
NEGATIVE BUS

TYPICAL NEGATIVE RETURN CONNECTION

SINGLE RETURN RAIL TERRITORY

(2) 500 KCMIL (TYP)

SIGNAL RAIL

IMPEDANCE—BOND (TYP)

mn
Ly
RETURN RAIL i' TRACK A
\I.J. (TYP)
RETURN RAIL 0 (2) 500 KCMIL (TYP)
H 7] TRACK B
SIGNAL RAIL 5

TYPICAL NEGATIVE RETURN CONNECTION

SINGLE RETURN RAIL TO DOUBLE

RETURN RAIL TRANSITION

"TYPE 77
SIGNAL RAIL -
RETURN RAIL = el 2] TRACK A
(3) 500 KCMIL—H L, NEUTRAL ADAPTER BUS (TYP)
X—BONDS )
RETURN RAIL |
LMl
SIGNAL RAIL 0 =W TRACK B
|| ‘\
2) 500 KCMIL (TYP
(3) 500 KCMIL NEUTRALS (TYP)J :: <(8>> 200 KCMIL( )
)

TO SUBSTATION
NEGATIVE BUS

TYPICAL NEGATIVE RETURN CONNECTION

SINGLE RETURN RAIL TO DOUBLE

RETURN RAIL TRANSITION

” ”
" " TYPE 8
TYPE 2 ”TYPE 5”
RETURN RAIL .
IMPEDANCE—BOND (TYP) %} TRACK A
o (4) 500 KCMIL NEUTRALS (TYP) SIGNAL RAIL o RETURN RAIL 0
IMPEDANCE—BOND (TYP) ——{ ZHE—£H :: TRACK A 7] TRACK A
g RETURN RAIL 3) 5(;)(0 B%CN%E_:' " NEUTRAL ADAPTER BUS (TYP)
B YP
1J. (TYP) d—(3) 500 KCMIL (3) 500 KCMIL—F 1J. (TYP) RETURN RAIL e
NEUTRAL ADAPTER X~BONDS X—BONDS Ca—
BUS (TYP) RETURN RAIL s :J [7 TRACK B
N\ - (2) 500 KCMIL (TYP) RETURN RAIL m (2) 500 KCMIL (TYP) (7 p—
THE=—=tt7] TRACK B 7 TRACK B g - (2) 500 KCMIL (TYP)
—Org SIGNAL RAIL — (4) 500 KCMIL NEUTRALS (TYP) Al (8) 500 KCMIL
L) L}
(4) 500 KCMIL NEUTRALS (TYP) R
B RS (s e i NEGATIE pU
AC_TRACK_CIRCUIT TERRITORY WITH DOUBLE
IMPEDANCE BONDS AND 1.J."S ON BOTH TRACKS RETURN RAIL TRANSITION DR e A M REFORN CORBECTON
” » RETURN RAIL TRANSITION
TYPE 3 » »
TYPE 6 "TYPE 9”
NO. DATE BY |CHECK |DESIGN | REVISION / SUBMITTAL - SHEET
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TRACTION POWER SYSTEM 108
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UTILITY GROUND ROD AT

POINT OF SERVICE (TYP OF 2)

WORKING CLEARANCE

PERIMETER FENCING/
[PER SITE CONDITIONS

SCALE IN FEET

#4/0 BARE COPPER GROUND CONDUCTOR

#4/0 BARE COPPER PIGTAIL
GROUND ROD, 3/4" DIA. X 10" LONG WITH
TEST INSPECTION WELL

UTILITY GROUND, #4/0 INSULATED, IN 27
PVC80 DIRECT BURIED FOR CONNECTION AT

SWITCHGEAR GROUND BUS BAR

FOR SUBSTATION GENERAL ARRANGEMENT SEE DRAWING TPS—XXX-015.

DESIGN GRID SHALL MEET IEEE 80 REQUIREMENTS.

| 90 (NOMINAL)
o —— i e Gl Sk sl et Aents S el o ? S
BN | | b, T |
| +_ﬁ@ | | . - I F _\ B | I :/(TYP) @ | @
] STt T T el | ©)
F " — p— — — — ———|—I——-I—-I I @
| | | | AC EWITCI—IGEAR \ | I I I |
| b | | | it o R |
I I I I ! 8” OM FENCING
T—_T_"_____T_'_ '[____I"_'__:'I'___I'__I TINOIERZ)
| | | | If @ | I@ @_ I I |
| | : ! | st Sl I |@
ENOIN I | | g |
5 _____‘I’____I_ et ——— — — — T
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4” CONDUIT ENTRANCE IN
BOTTOM OF SWITCH BOX

REF 8 PLACES SURGE ARRESTOR

(NOTE 12)(TYP)

VOLTAGE PRESENCE
DETECTOR (NOTE 11 & 12)(TYP)

/ .

OO/Q OO

H / H
2" PGRS CONDUIT ENTRANCE IN
BOTTOM OF SWITCH BOX

N
M
N

DSF2T1
(NOTE 8) - —l—/
<C m m
(TYP) = 5 BN N
2 2 R 12 DSF2T2
NC  NC TST2 NC NC
NO
DSF1T
DSF1T2 —
L NO L
I . o ST < % o (NOTE 11)(TYP)
. = ~ “ TRACK #2 0CS
/ TRACK #1 OCS

0CS OVERLAP

(TYP)
DC DISCONNECT SWITCHES

SCHEMATIC DIAGRAM

HOT DIPPED GALV.
STEEL FRAME ASSEMBLY_\

(NOTE 10)(TYP)

FINISHED
GRADE _l

T T T TN

CADWELD TO BASEPLATE

CONDUIT \
|

1C#4/0 BARE CU
GROUND WIRE

T

CONDUIT (NOTE 12)

VOLTAGE PRESENGE
DETECTOR (VPD)
(NOTE 11 & 12) (TYP)

— 7 SURGE
s ARRESETER

REF 2 PLACES (NOTE 9) (TYP) L g
(NOTE 5)(TYP)_\
|
DSF1T1 DSF2T1 DSF1T2 DSF2T2
TRACK #1 TRACK #1 TRACK #2 TRACK #2
TST1 TST2
DO NOT OPEN HIGH VOLTAGE DO NOT OPEN HIGH VOLTAGE
UNDER LOAD DANGER UNDER LOAD DANGER
NOTE 4—/ r 2" PGRS
(TYP) CONTROL
L NoOTE 7 - CONDUIT
(TYP) (NOTE 9)
- H-H (TYP) ’z
N | IS IR\l FI X IS | | DS lo1 || 1ol =1 | " N
| S R A AT R A I I N B U R A | |
| =71 1“1 Il |-l [ | | (N N | (| (| | |
| S I N NI AR S N N R RN | |
| NI S N I N A B | |
| o B Dol Tl T T | |
[ I8 X1 18 1D Xiiee ¥ 19 [ [
| BIESIG B B BRSNS E B | |
| IR RN A R | |
| (N S N S N I S Lo Lo ldidid L | |
I I
M j CONCRETE
NOTE 6
(TYP)

FRAME MOUNTED DC FEEDER
DISCONNECT SWITCHES

TO GROUND MAT

(SEE GROUNDING PLAN)

h (NOTE 11)
N (TYP)

4/0 INSULATED CABLE FROM
SURGE ARRESTER TO GRQOUND
MAT (SEE GROUNDING PLAN)

GRADE

CONCRETE FOUNDATION

\ FINISHED

NOTES:

10.

1.

12.

ALL STEEL TO CONFORM TO ASTM A36
ALL WELDING TO CONFORM TO AWS D1.1

HOT DIP GALVANIZED PER ASTM A123/A123—97A AFTER
MACHINING AND WELDING

4” PVC CONDUIT EXPOSED FROM BOTTOM OF SWITCH BOX
TO PVC CONDUIT COUPLING PROJECTING 3" ABOVE
CONCRETE ENCASEMENT

ALL SWITCHES ARE RATED 2KA, 1000VDC

ALL CONDUITS TO TRACK ARE 4" PVC—80, CONCRETE
ENCASED.

STUB AND CAP SPARE CONDUITS 6” ABOVE TOP OF
DUCTBANK

PROVIDE SWITCH STATUS DEVICE AND HARDWARE IN
CABINET FOR EACH SWITCH TO INDICATE SWITCH
POSITION.

PROVIDE CONTROL CABLE FROM SWITCH STATUS DEVICE
TO TPS FOR INDICATION TO LCMS AND CCS. ALSO,
PROVIDE VPD FIBER OPTIC CABLE AND NEGATIVE
REFERENCE CABLE BACK TO TPSS.

SS #10 — SHIMS PLACED UNDER BASEPLATE TO LEVEL
FRAME

PROVIDE CONDUIT TO SWITCH ENCLOSURE USING
INSULATED HARDWARE. SEAL AROUND PENETRATIONS.
SURGE ARRESTER TO BE CONNECTED ON LOAD SIDE OF
DISCONNECT SWITCH.

VOLTAGE PRESENCE DETECTOR IS MOUNTED BESIDE THE
SURGE ARRESTER, AS SHOWN IN THE PLAN VIEW. WELD
CHANNEL BRACKET OR PLATE ACROSS CHANNEL FOR
MOUNTING ENCLOSURES.
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ARG R S Ay S CONDUCTIVE FENCING
. o : POROUS BITUMINOUS SURFACE

. _TSIGNAL BUNGALOW IF- PRESENT. - .~ - /GROUND GRID PERIMETER WIRE (TYP)

\ T T SCT L 3.0’(TYP)

- MINIMUM

=g —
0 CLEARANCE o |
c ON ALL SIDES

[l

loool s
|ooo\
'f-_-,t “ONLY -FOR. -\ &
. \oo LOCATED" "\
: \ SITES -
ONLY FoR _\ s
co- LOCATED "
SITES -

7 ?____::-_- J fa

g — —

|
|

Sy / —SIG/COM MANHOLE

100" —=ud

coMNMUm
Q:C_LEARANCE."-'_ S

MANHOLES

1 T—sc—sc sc sc—3 TO MAINLINE

NG
N

N

p

0 T T T 2 TO MAINLINE
o MANHOLES

DC FEEDER || = [+~
DISCONNECT |- -
SWITCHES—_ |-

- 6.0 —'—'—"’\\

MINIMUM N
]l CLEARANCE - -—TE MANHOLE

MINIMUM
CLEARANCE
|—— 4 O’ — ]

PIER FOUNDATION (TYP)

4.0' MINIMUM CLEARANCE

20.0°
MINIMUM CLEARANCE
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MASTER OVERLAP CHART SYMBOLS

LAYOUT PLAN SYMBOLS CONT.

LAYOUT PLAN SYMBOLS CONT.

BWA

BALANCE WEIGHT ANCHOR LABEL
XXX—LENGTH IN FEET FROM BALANCE WEIGHT
ANCHOR TO FIXED ANCHOR OR TO MID—POINT
TERMINATION

FIXED TERMINATION LABEL XXX—LENGTH IN
FEET FROM FIXED ANCHOR TO BALANCE
WEIGHT ANCHOR

MID POINT ANCHOR LABEL XXX—HALF
TENSION LENGTH IN FEET FROM MID—POINT
TERMINATION TO BALANCE WEIGHT ANCHOR

s

BALANCE WEIGHT ANCHOR, SINGLE CONTACT WIRE

POLE WITH DOUBLE CANTILEVER

CROSSING CONTACT BRIDGE

STEADY SPAN STRUCTURE (NO SUPPORT)

(O| HEADSPAN SUPPORT STRUCTURE
WITHOUT STEADY SPAN REGISTRATION

O| PORTAL STRUCTURE

NEW POLE WITH BACK—TO—BACK CANTILEVERS

w| | AERIAL FEEDER WIRE PARALLEL TO TRACK
POLE, JOINT USE WITH BACK—TO—BACK
B ® TENSION LENGTH IDENTIFICATION NUMBER NEW POLE WITH WIRE PULL—OFF FOR TWO WIRES L 005 CANTILEVERS ' AND SIREET LIGHTS
S SPRING TENSIONER 9 STRING LINE OFFSET OF RAIL AT MIDSPAN TWO TRACK CANTILEVER — HINGED SUPPORT
P N SPAN JUMPER SINGLE CONTACT WIRE BRIDLE SUPPORT
O FIXED ANCHOR AND REGISTRATION ASSEMBLY
|__@ | POLE, JOINT USE WITH SINGLE CANTILEVER
AND STREET LIGHT
® BALANCE WEIGHT ANCHOR q POTENTIAL EQUALIZING JUMPER
FIXED TERMINATION — FISH TAIL
- A
] NON—INSULATED OVERLAP STYLE SINGLE CONTACT WIRE POLE WITH BACK-TO-BACK DOUBLE CANTILEVERS
. INSULATED OVERLAP
EXISTING DOWN GUY ANCHOR INSULATOR CUT INTO OUT—OF—RUNNING C/W
SECTION INSULATOR NEW DOWN GUY ANCHOR
STATION FULL CURRENT JUMPER
PASSENGER STATION
— HEADSPAN SUPPORT STRUCTURE
TPSS—CCXX| | TRACTION POWER SUBSTATION WITH STEADY SPAN REGISTRATION
LAYOUT PLAN SYMBOLS > TURNBUCKLE SPRING TENSIONER — SINGLE CONTACT WIRE
; SA SURGE ARRESTOR
® OCS POLE, NEW - BALANCE WEIGHT ANCHOR
e POLE MOUNTED SINGLE DISCONNECT SWITCH SIMPLE CATENARY SYSTEM
®rp 0CS POLE WITH DC FEEDER
|
o 0CS TUBULAR POLE POLE MOUNTED DOUBLE DISCONNECT SWITCHES \ OUT OF RUNNING CONTACT WIRE
S POLE WITH SINGLE CANTILEVER ; FIXED TERMINATION — SIMPLE CATENARY SYSTEM
BWS BALANCE WEIGHT ANCHOR LABEL & -
_ DOWN GUY ANCHOR XXX—LENGTH IN FEET FROM BALANCE WEIGHT
ANCHOR TO FIXED ANCHOR OR TO MID—POINT
TERMINATION
=< SECTION INSULATOR, BRIDGING TYPE P——< | HEADSPAN STRUCTURE ATTACHED
FA TO BUILDING ANCHORS
Eas FIXED ANCHOR LABEL XXX—LENGTH IN FEET
NB FROM FIXED ANCHOR TO BALANCE WEIGHT
== SECTION INSULATOR, NON—BRIDGING TYPE ANCHOR TUNNEL OR BRIDGE SUPPORT
MEA MID POINT ANCHOR LABEL XXX—HALF . m | TUNNEL OR BRIDGE SUPPORT AND REGISTRATION
‘WW’ TENSION LENGTH IN FEET FROM MID—POINT
TERMINATION TO BALANCE WEIGHT ANCHOR
POLE WITH WIRE PULL OFF
D— @ | FOR ONE WIRE
7B 6) TENSION LENGTH IDENTIFICATION NUMBER
NO. DATE BY |CHECK [DESIGN|REVISION/SUBMITTAL - SHEET
Klmley») Horn EAST - VOLUME 3 (SYSTEMS)
OVERHEAD CONTACT SYSTEM 112
ENERAL
et SOUTHWEST G oF
& Gannett Fieming METROPOTITAN SYMBOLS, LEGEND AND GENERAL NOTES
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SUPPLY LINES GREATER THAN 22KV

SUPPLY LINES 750V—22KV

SUPPLY LINES OV—=750V

SURGE PROTECTION WIRES

COMMON WIRES,CABLES & MESSENGERS

GUYS & SPAN WIRES

SEE NOTE 5

A

CONTACT WIRE OR SPAN WIRE

NON O.C.S. CONDUCTOR CLEARANCES ABOVE CONTACT OR MESSENGER WIRE

CONTACT WIRES AND ASSOCIATED SPAN WIRES

18'—0”

o
N

N
o~

/
TRACK RAILS OF RAILROADS
(EXCEPT ELECTRIFIED

RAILROADS USING OVER-—
HEAD CONDUCTOR.)

— |

ROADS, STREETS, AND OTHER
AREAS SUBJECT TO ANY
VEHICLE EXCEEDING
8 FT HEIGHT

OCS WIRE CLEARANCES ABOVE GROUND OR RAILS

TO AND WITHIN R.O.W. OF
PUBLIC STREETS BUT NOT

18'-0"
18'-0"

16’—0”

/nnfr

OVER GROUND PARALLEL

OVERHANGING ROADWAY

DRIVEWAYS, PARKING LOTS

AND ALLEYS SUBJECT TO

ANY VEHICLE EXCEEDING 8
FT HEIGHT

ABOVE GROUND IN AREAS
RESTRICTED TO RIDERS ON

HORSES, ANIMALS, AND VEHICLES

LESS THAN 8 FT HEIGHT

ACESSIBLE TO PEDESTRIANS OR

NOTES:

1. ALL CLEARANCES SHALL COMPLY WITH NATIONAL ELECTRIC
SAFETY CODE

2. ALL CLEARANCES ARE MINIMUM VALUES

3. VERTICAL CLEARANCES APPLY TO CONTACT WIRES UNDER THE
FOLLOWING CONDITIONS:

A. CONDUCTOR TEMPERATURE OF 60" F, NO ICE, NO WIND,
WITH FINAL SAG IN THE WIRE. OR CONDUCTOR
TEMPERATURE OF 32" F, ICE (OPERATING CONDITIONS) NO
WIND, WITH FINAL SAG IN THE WIRE, WHICHEVER IS GREATER

B. SPAN LENGTHS NOT GREATER THAN THE FOLLOWING:

AUTO TENSIONED SIMPLE CATENARY — 220 FT
SINGLE CONTACT WIRE CATENARY — 110 FT

4. VERTICAL CLEARANCES APPLY TO NON—OCS CONDUCTORS
ABOVE OCS CONTACT WIRES OR SPAN WIRE WITH NO ICE OR
UNDER THE FOLLOWING CONDITIONS:

A. CONDUCTOR SAG AT 120" F

B. OR MAXIMUM CONDUCTOR TEMPERATURE IS GREATER THAN
120" F
C. OR 32" F WITH RADIAL ICE OF 0.25 INCHES WHICHEVER
PRODUCES THE LARGEST SAG AND 0.C.S. CONTACT WIRES,
AND SPAN WIRE WITH NO ICE
5. FOR VOLTAGES EXCEEDING 22KV (UP TO 470KV) THE

CLEARANCE SHALL BE INCREASED BY 0.4 INCHES FOR EACH
1KV, OR FRACTION THEREOF, IN EXCESS OF 22KV

L |

—CONTACT WIRES

13’—10"

OVERHEAD BRIDGE OR TUNNEL
0CS CONTACT WIRE
CLEARANCES ABOVE RAIL
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DESIGN CRITERIA

1. CLIMATIC PARAMETERS

C. PANTOGRAPH

TEMPERATURE OPEN ROUTE OVERALL WIDTH 6.50 FEET NOTES:
CARBON WIDTH 3.50 FEET
NORMAL AMBIENT 60 MAXIMUM CARBON WEAR 0.75 INCHES 1. THE TOLERANCE GIVEN AT THE SUPPORTS
MINIMUM AMBIENT —40F MAX LOCKDOWN HEIGHT 12.75 FEET ABOVE RAIL FOR THE CONDUCTOR HEIGHT IS ONLY
MAXIMUM CONTACT WIRE 120F MINIMUM PANTOGRAPH HEIGHT 13.00 FEET APPLICABLE PROVIDED THE CONDUCTOR
MAXIMUM DEFLECTION RELATIVE ~ 1.50 INCHES TO EACH SIDE GRADIENT IS ACCEPTABLE
ICE OPEN ROUTE TO CAR
. A A ARA
CONTACT  MESSENGER D. OVERHEAD CONTACT SYSTEM UNITS 2 LOR DANTOCRAPH CLEARANCE ENVELOPE
OPERATING 1/4” RADIAL 1/2” RADIAL INSTALLATION TOLERANCES
NON—OPERATING ~ 1/2" RADIAL 1/2” RADIAL
STRUCTURE FOUNDATION FEET  +£5.0
gg“E% ATING (ICE) ggﬂ;)hROUTE LOCATION ALONG TRACK:
TANGENT & CURVE > 500 FT RADIUS
OPERATING éNO ICE) 55mph
NON OPERATING (NO ICE) ~ 90mph TRACK CURVE LESS THAN 500 FT  FEET  +2.00
2. ELECTRICAL CLEARANCES RADIUS
NORMAL ADJACENT TO SPECIAL FEET  +2.00
STATIC 4 INCHES TRACKWORK
PASSING 3 INCHES MAX SPAN CHANGE BETWEEN TWO  FEET  +5.00
ADJA
3. CATENARY SYSTEM PARAMETERS <caT SWET DJACENT STRUCTURES
STRUCTURE FOUNDATION LOCATION —
ITEM UNITS MAINLINE YARD ACROSS TRACK
— OUTSIDE POLES INCHES —0 +1.0
WIRE SIZE: — CENTER POLES INCHES +1.00
CONTACT KCMIL 350 350
MESSENGER KCMIL 500 - FOUNDATION ELEVATION INCHES +1.00
TENSION AT DESIGN TEMP (60°F)
CONTACT WIRE LB 3000 1750 POLE BASEPLATE ELEVATION INCHES £1.00
MESSENCER WIRE LB 5000 - HANGER SPACING INCHES +3.00
NORMAL CONTACT WIRE HEIGHT FEET 18.5 18.5 :
MAXIMUM WIRE HEIGHT FEET 22.3 22.3 CONDUCTOR 5—|EIGHT AT SUPPORTS
- (SEE NOTE 1
NORMAL SYSTEM HEIGHT FEET 4.0 £ NOTE I e INCHES 41.00
MAXIMUM SPAN FEET 220 80 — TUNNEL UNDER & BRIDGES INCHES +0.50
MAXIMUM STAGGER INCHES 9 g
MAXIMUM_TENSION LENGTH FEET 5300 - STAGGER AT SUPPORTS INCHES ~ £1.00
CONTACT WIRE MAXIMUM WEAR PERCENT 30 30 MESSENGER & CONTACT WIRE INCHES +2.00
POLE DEFLECTION (MAXIMUM) INCHES 2 2 STAGGER DIFFERENCE AT
MAX LIVE LOAD POLE DEFLECTION AT SUPPORTS
CONTACT WIRE HEIGHT INCHES 1 1 WIRE TENSION POUNDS 450
FOUNDATION ROTATION (MAXIMUM) DEGREES 0.50 0.50
MAX CONTACT WIRE GRADIENT 5. MINIMUM CONTACT WIRE HEIGHT FT IN
éz’omph) AN R RDIEN RATIO 1in 150 ) T in 150 TRACK VERTICAL TOLERANCE 0 05
30mph) CHANGE OF GRADIENT i . .
P RATIO 1in 3001 in 300 VEHICLE HEIGHT ABOVE RAIL LEVEL 12 5
PANTOGRAPH LOCKDOWN ABOVE VEHICLE 0O 3.5
4. TOLERANCES AND RELATED INFORMATION: pAHI‘ErIC();ggAPH LOCKDOWN TO MINIMUM 0 8
A TRACK OPERATING HEIGHT
. CONTACT WIRE ERECTION TOLERANCE 0 05
EMBEDDED /DF OPEN ROUTE YARD VEHICLE VERTICAL BOUNCE 0 1
DIRECT FIXATION BALLASTED BALLASTED
VERTICAL 0.125 INCHES 0.50 INCHES 1.00 INCHES MINIMUM CONTACT WIRE HEIGHT 1385
HORIZONTAL 0.50 INCHES 0.50 INCHES 0.50 INCHES A
GROSS LEVEL  0.125 INCHES/GAUGE 0.125 INCHES/GAUGE  0.25 INCHES/GAUGE 6. DESICN MINIMUM  CONTACT WIRE HEIGHT FT IN
GUAGE 0.125 INCHES 0.125 INCHES —0.125 TO +0.25 INCHES EXCLUSIVE R.O.W. 13 10
ROAD GRADE CROSSING 18 0
B. VEHICLE (ARTICULATED) "HIGH & WIDE” GRADE CROSSING 22 0
LATERAL DISPLACEMENT (EACH SIDE) 1.81 INCHES '[?'O\AS,EE\ENL (NOT DOWNTOWN) ]2 8
ROLL TO EACH SIDE — MAXIMUM 3.00 DEGREES TUNNEL SECTIONS 13 10
BOUNCE — MAXIMUM 2.00 INCHES YARD 18 6
TRUCK CENTER 32.43 FEET
WIDTH (OVER SIDE SHEETS) 8.7 — 8.8 FEET
LENGTH (OVER COUPLERS) 90 — 94 FEET
TRUCK WHEELBASE 5.91 TO 6.23 FEET
TRUCK CENTER TO COUPLER FACE 11.56 FEET
NO. DATE BY |CHECK [DESIGN|REVISION/SUBMITTAL - EAST VOLUME 3 SYSTEMS SHEET
Kimley»Horn . ( )
OVERHEAD CONTACT SYSTEM - DETAILS 114
; TOLERANCES AND WIRE HEIGHTS
B Gannett Fleming Lo OF
METROPOLITAN
¢ 0 u N ¢ ! t DISCIPLINE: SHEET NAME: 240
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SUPER ELEVATED

CLEARANCE ENVELOPE
FOR PANTOGRAPHS

CONTACT WIRE HEIGHT

TRACK
) ¢
SEE TABLE 1
|t—1 5" —]
|
[Ce]
2 LW
= Q § [
0
L
CLEARANCE 5
ENVELOPE | AS BUILT
> DETAIL
SCALE: NTS

SUPER ELEVATED

TABLE 1: DIMENSION TABLE
DIMENSION A INCHES
AS BUILT ™ EMBEDDED BALLASTED
TRACK TRACK
270 65.6 69.3
18=6 624 657
16'=0" 60.0 631
132107 58.0 60.8
N\
|

POLES, SUPPORTS

& GROUNDED
FITTINGS SEE
SHEET 116

NOTES:

1. THIS DRAWING PROVIDES A SIMPLIFIED PANTOGRAPH CLEARANCE ENVELOPE FOR USE WITH
AS BUILT OCS EQUIPMENT. TRACK AND POLES, MASONRY WALLS AND STRUCTURES. THE
DIMENSIONS ARE TO BE MEASURED RELATIVE TO THE SUPERELEVATED TRACK.

2. OBSTRUCTIONS NOT CLEARING THIS QUTLINE MAY BE FURTHER EXAMINED AGAINST THE
CONDITIONS AND MINIMUM CLEARANCES OF SHEETS 116, 117 & 118. SEE DETAIL 3.

3. FOR VALUES OF CONTACT WIRE HEIGHT BETWEEN THOSE LISTED IN TABLE 1, USE LINEAR
INTERPOLATION TO DETERMINE A VALUE FOR DIMENSION A.

4. MINIMUM CLEARANCES FOR USE PRIOR TO CONSTRUCTION ARE TO BE CALCULATED USING
ALLOWANCES SHOWN ON SHEETS 116, 117 & 118.

5. MINIMUM CLEARANCES BETWEEN LIVE WIRES OR FITTINGS AND OTHER FIXED
INFRASTRUCTURE SHALL BE DETERMINED FROM NATIONAL ELECTRIC SAFETY CODE (N.E.S.C)
AND SHEET 113.

6. FOR STRUCTURAL MEMBERS THE VERTICAL CLEARANCE IS TO BE INCREASED TO 11.25".

JE———

~—— LIVE WIRING ON
ADJACENT TRACKS

SEE SHEET 116
LIVE OCS FITTING, SAME CIRCUIT
SEE SHEET 117

7
. f ; - =
-
S . i - -
| | @ ; g I\. /\
z 2 2
|
! =1 IN-RUNNING STEADY ARM
9 8 SEE SHEET 118
<3
| s
TOP OF RAIL
X X RELATED MINIMUM CLEARANCE DETAIL
I I 3 SCALE: NTS
SIMPLIFIED PANTOGRAPH CLEARANCE
ENVELOPE FOR AS—BUILT CONDITIONS
SEE NOTE 1
NO. DATE BY |CHECK |DESIGN|REVISION /SUBMITTAL - SHEET
» EAST - VOLUME 3 (SYSTEMS)
Klmley )Horn OVERHEAD CONTACT SYSTEM - DETAILS 115
. . ‘ SOUTHWEST SIMPLIFIED PANTOGRAPH
@Eﬁﬂﬂfﬂ'ﬁfmmg METROPOLITAN CLEARANCE ENVELOPE oF
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TABLE 1: HORIZONTAL OFFSET DUE TO TRACK SUPERELEVATION (OS) TABLE 2: VEHICLE DIMENSIONS
SEE NOTE 5
e SUPERELEVATION (INCHES) euLT SIVENSION A TNCAES
ABOVE RAIL oW HT EMBEDDED BALLASTED
— L 2 3 4 5 6 TRACK TRACK
220" 4.7 9.5 4.2 8.9 23.7 28.4 570" 62 1 643
18°=6" 4.0 8.0 72.0 76.0 20.0 24.0 56" 559 607
16’=0 35 6.9 70.4 13.8 17.3 20.8 6=0" 555 551
13-10" 3.0 6.0 9.0 2.0 15.0 8.0 T3-10" 545 558
”A” |
SEE TABLE 2 ‘
— 15" SUPERELEVATED
1/ STATIC VEHICLE
| CENTERLINE 3.
_ ; ‘
s
= 4 | STATIC PANTOGRAPH
T HEIGHT = AS BUILT
\ CONTACT WIRE HEIGHT
SUPERELEVATED
VEHICLE DYNAMIC
ENVELOPE — FROM
DESIGN CRITERIA
SEE NOTE 5
w7 (@)
52 nE
gad <=
= >Z
> =
Zoy G How
3 — PANTOGRAPH CLEARANCE FOR _5s TRACK o,
= DESIGN — INSIDE OF CURVE WEEL Z N CONSTRUCTION =S
= 25392 2u J Wol AND W Qi
> ZLuzpC EQO Lo zo0O aT>
o z SBEW gzul 9zzZ2 MAINTENANCE >0z
] ELECTRICAL [Sw S Bl EfxzE TOLERANCE
& PASSING |G 2w 4 gl ofl<p<
L ozy al o= nIux S
a CLEARANCE [|2<5 © ZO S0 oY EMBEDDED,
> xao oF o Oolg
%) TRACK —(RUNNING |54 ’JI- P S DIRECT ,
= | | OFFSET DUE TO AND 3 1.0” 3 BALLASTED
| SUPER MA|NTENANCE TRACK:Z”
L ELEVATION = TOLERANCE
e} oS
9 EMBEDDED, .
@ | | (SEE TABLE 1) DIRECT 1.0 e d
z FIXATION=0.5" 3" 5l =3
o BALLASTED N o wd —( _
s TRACK=2" = 53 3FE 4
< & Ly i (e} <
£ o Wi ays Ly W 25,2
o os Oox=z ocoa o Qu SWwog
o2 wpsE  @%3 w e oF e z
- =z 058 >uC w ox W = Z
< oo Zow = S @H =
2 > =55 f Jx aa 2 <., F
g U ot 5 gt = #4 | |E8es
- - =
oT> o a5 [= 4
LG 0 <05 » % gy
Ll
< 3z g 3 DESIGNED CONTACT
b PANTOGRAPH CLEARANCE FOR WIRE HEIGHT OPEN
DESIGN—OUTSIDE OF CURVE  — ROUTE

MINIMUM HORIZONTAL CLEARANCE TO OBJECTS
ON THE INSIDE OF CURVE FROM A PANTOGRAPH

NOTES:

1.

THIS DRAWING PROVIDES DETAILED RELATIONSHIPS AND DIMENSIONS FOR
DETERMINATION OF MINIMUM CLEARANCES BETWEEN A PANTOGRAPH AND
ADJACENT FIXED INFRASTRUCTURE. THESE CLEARANCES MAY BE FURTHER
REDUCED ONLY FOR THOSE CASES LISTED IN NOTE 2

. FOR THE PURPOSE OF DETERMINATION OF CLEARANCES TO A PANTOGRAPH,

AN OCS FITTING SHALL BE CONSIDERED LIVE WHERE IT IS SEPARATED FROM
GROUNDED POLES OR LIVE WIRING OF ADJACENT TRACKS, BY AT LEAST ONE
LEVEL OF SYSTEM RATED INSULATION

— FOR IN—RUNNING LIVE STEADY ARMS, SEE SHEET 118

— FOR OTHER LIVE OCS EQUIPMENT, SEE SHEET 117

— ALL OTHER STRUCTURES, POLES OR EQUIPMENT REQUIRE PANTOGRAPH
CLEARANCES DETERMINED FROM THIS DRAWING

FOR OBJECTS DIAGONALLY SEPARATED, BOTH HORIZONTAL AND VERTICAL
CLEARANCES ARE TO BE APPLIED. RUNNING CLEARANCES COMPONENTS MAY
BE MEASURE RADIALLY

4. MINIMUM CLEARANCES BETWEEN LIVE WIRES OR FITTINGS AND OTHER FIXED

MINIMUM HORIZONTAL CLEARANCE TO OBJECTS
ON THE OUTSIDE OF CURVE FROM A PANTOGRAPH

INFRASTRUCTURE SHALL BE DETERMINED FROM NATIONAL ELECTRIC SAFETY
CODE (N.E.S.C.) AND SHEET 113

. VEHICLE DYNAMIC ENVELOPE DETERMINED FOR SUPERELEVATION = 0” FROM

CLEARANCE REQUIREMENTS OF DESIGN CRITERIA

. SUPERELEVATION OFFSET (OS) IS TO BE CONSIDERED WHEN MEASUREMENTS

ARE TAKEN FROM VERTICAL TRACK CENTERLINE

. COLLECTOR HEAD TILT TO BE CONSIDERED ONLY WHERE ALL IN—RUNNING

CONTACT WIRES ARE STAGGERED TO THE FAR SIDE OF THE SUPERELEVATED
VEHICLE CENTERLINE

CLEARANCE ENVELOPE FOR DESIGN

PANTOGRAPH CLEARANCE FOR DESIGN

e OF STRUCTURE OR GROUNDED
CONSTRUCTION EQUIPMENT
TOLERANCE
0CS OR
STRUCTURE
_ AS BUILT STRUCTURE

OR EQUIPMENT HEIGHT

NORMAL ELECTRICAL
PASSING CLEARANCE
(RUNNING CLEARANCE)

3"

s MAX PANTOGRAPH
OPERATING HEIGHT

CARBON COLLECTOR WEAR
CONTACT WIRE WEAR

fos”
} 0.25"
1.5" SEE NOTE 7

COLLECTOR HEAD TILT

DYNAMIC PANTOGRAPH

UPLIFT 3
AS BUILT CONTACT
® WRE HEIGHT
CONSTRUCTION 0.5"
TOLERANCE 17 | & DESIGNED CONTACT

WIRE HEIGHT
(UNDER BRIDGE
OR IN TUNNEL)

MINIMUM VERTICAL CLEARANCE TO OBJECTS
ABOVE THE TRACK FROM A PANTOGRAPH

NO.

DATE

BY |CHECK |DESIGN

REVISION / SUBMITTAL

Kimley»Horn

N\

Lo

@ Gannett Fleming
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MINIMUM HORIZONTAL CLEARANCE TO LIVE FITTINGS MINIMUM HORIZONTAL

TABLE 1: HORIZONTAL OFFSET DUE TO TRACK SUPERELEVATION (OS) TABLE 2: VEHICLE DIMENSIONS NOTES
SEE NOTE 5 :
CA\A'f‘LBELl’(';hTT SUPERELEVATION (INCHES) AS—BUILT DIMENSION A INCHES 1. THE DRAWING PROVIDES RELATIONSHIPS AND DIMENSIONS FOR DETERMINATION OF
ABOVE RAIL CW HT [TEMBEDDED TRACK [BALLASTED TRACK MINIMUM CLEARANCES BETWEEN A PANTOGRAPH AND ADJACENT LIVE OCS, FITTINGS,
1 2 3 7 5 5 220" 621 64.3 EXCEPTING FOR IN—RUNNING STEADY ARMS.
2220 7 3.5 14.2 18.9 237 28.4 1867 8.9 60.7 2. FOR THE PURPOSE OF DETERMINATION OF CLEARANCES TO A PANTOGRAPH, AN OCS
12,_3,, g'g 2'8 Jg'g 1?'2 fg'g gg'g 113‘)3,_1%,, gi'g gg'g FITTING SHALL BE CONSIDERED LIVE ONLY WHERE IT IS SEPARATED FROM GROUNDED
3107 30 60 5.0 50 55 50 : : POLES OR LIVE WIRING OF ADJACENT TRACKS, BY AT LEAST ONE LEVEL OF SYSTEM
- - - - - - RATED INSULATION.
— FOR IN—RUNNING STEADY ARM, SEE SHEET 118
" | — CLEARANCES FOR OTHER LIVE OCS FITTINGS TO BE DETERMINED FROM THIS DRAWING
SEE TABLE 2 | — ALL OTHER STRUCTURES, POLES OR EQUIPMENT REQUIRE CLEARANCES DETERMINED
SUPERELEVATED FROM SHEET 116
' STATIC VEHICLE
15" CENTERLINE 3. FOR OBJECTS DIAGONALLY SEPARATED, BOTH HORIZONTAL AND VERTICAL CLEARANCES
ARE TO BE APPLIED. RUNNING CLEARANCE COMPONENTS MAY BE MEASURE RADIALLY.
K : 4. MINIMUM CLEARANCES BETWEEN LIVE WIRES OR FITTINGS AND OTHER FIXED
e INFRASTRUCTURE SHALL BE DETERMINED FROM NATIONAL ELECTRIC SAFETY CODE
o) _'_‘“ STATIC PANTOGRAPH (N.E.S.C.) AND SHEET 113
T HEIGHT = AS BUILT
CONTACT WIRE HEIGHT 5. VEHICLE DYNAMIC ENVELOPE DETERMINED FROM CLEARANCE REQUIREMENTS OF DESIGN
SUPERELEVATED | CRITERIA
VEHICLE DYNAMIC :
EE%/E;Lh?PgREEmOM ‘ N 6. SUPERELEVATION OFFSET (0S) IS TO BE CONSIDERED WHEN MEASUREMENTS ARE TAKEN
HE FROM VERTICAL TRACK CENTERLINE.
<
s 7. CURVED TRACK ALLOWANCES Th AND Tc ARE TO BE CONSIDERED FOR INSIDE OF CURVE
EXTRACT FROM VEHICLE DYNAMIC ENVELOPE oo CLEARANCES.
SEE NOTE 5 xaS
L2y 8. COLLECTOR HEAD TILT TO BE CONSIDERED ONLY WHERE ALL IN—RUNNING CONTACT
TRACK Suz WIRES ARE STAGGERED TO THE FAR SIDE OF THE SUPERELEVATED VEHICLE CENTERLINE.
CONSTRUCTION
AND
MAINTENANCE
z TOLERANCE
EEAN EMBEDDED,
< DIRECT
4 o, z FIXATION=0.5" PANTOGRAPH CLEARANCE
(i) (@)
it z = w Fapvndid ENVELOPE FOR DESIGN OF
% 4 S8 \ S 32 - 0CS LIVE FITTINGS
%) [ x =z Z(;') -
o TRACK o O =09 = %
z CONSTRUCTION o zi <82 \ =1 gclr ////
OFFSET DUE TO 2 So Y oE 0 a
Lnl_l SUPER MAINTENANCE = U)'_ O§E 28 =0 LIVE FITTING CLEARANCE 1"f MAX PANTOGRAPH
& R ELEVATION=0S TOLERANCE = o o oo, (RUNNING CLEARANCE) OPERATING HEIGHT
o o oy =EY § "
o (SEE TABLE 1) EMBEDDED, o =535 " N oL@ CARBON COLLECTOR WEAR 0.5 MAX CONTACT
i DIRECT &9~ R 2 RS
& FIXATION=0.5 o" ous N o O _ WIRE HEIGHT
) BALLASTED 1 <G 2z m s S DYNAMIC PANTOGRAPH 10"
= o TRACK=2" & S0z e P> W UPLIFT :
z as W =] = [ Son
a E< 1) Hel BSuw < ©pe gx
o <>(>Z_ ,_é OE"‘" 5% w = & CONTACT WIRE WEAR 0.25” AS BUILT CONTACT
a Lo == SRR © Wod . T " WRE HEIGHT
0 Dwd S5k Twd OFx o 3 1 1 CONSTRUCTION TOLERANCE 0.5
I N E39 o, =%y Oru z 2 DESIGNED CONTACT DESIGNED CONTACT
> gy @28 a8 zo z WIRE HEIGHT — OPEN WIRE HEIGHT UNDER
24z e, 8 3 ROUTE BRIDGE OR TUNNEL
zz S [
Em N

CLEARANCE TO LIVE FITTINGS

ON THE INSIDE OF CURVE FROM

A PANTOGRAPH

ON_THE OUTSIDE OF CURVE FROM A PANTOGRAPH

MINIMUM VERTICAL CLEARANCE FROM
A PANTOGRAPH TO LIVE FITTINGS

NO.

DATE

BY |CHECK |DESIGN

REVISION / SUBMITTAL

Kimley»Horn

@ Gannett Fleming
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79"

AREA "L” SEE NOTE 4
DIRECTION OF
RADIAL PULL

STEADY ARM HEEL PIVOT

LINE OF MAXIMUM LOAD—

TRACK ¢

| _/3"\ STEADY ARM

— CLEARANCE

/ ~—" OUTLINE

MEDIUM /HEAVY STEADY ARM

|~

CW HEIGHT —
STATIC CONDITIONS

AREA "M” SEE NOTE 5—] PANTOGRAPH DYNAMIC ENVELOPE

1 SUPERELEVATION = O

SCALE: NOT TO SCALE

70"

AREA "L" SEE NOTE 4

STEADY ARM HEEL PIVOT

LINE OF MAXIMUM LOAD

LIGHT STEADY ARM . DIRECTION OF

RADIAL PULL

LINE OF MAXIMUM LOAD — MEDIUM /
HEAVY STEADY ARM |

CW LEVEL — STATIC CONDITIONS

’\\PANTOGRAPH DYNAMIC ENVELOPE
AREA "M” SEE NOTE 5

TRACK WITH UP_TO
6" SUPERELEVATION

SCALE: NOT TO SCALE

2

\—3” UPLIFTED
| | CONTACT HEIGHT

STAGGER

|—-—  —e—

/ 3\ STEADY ARM
~— CLEARANCE
~—" OUTLINE

CW HEIGHT
3" UPLIFTED CONTACT HEIGHT

NOTES:

1. THIS DRAWING IS TO BE USED FOR THE DESIGN AND APPLICATION OF
STEADY ARMS REGISTERING IN—RUNNING CONTACT WIRES. IT DOES NOT
APPLY TO UPLIFT RESTRICTING STEADY ARMS SPECIFIED FOR USE IN
TUNNELS

2. ALL STEADY ARMS SHALL BE SHAPED SO AS NOT TO ENCROACH INSIDE
THE STEADY ARM CLEARANCE OUTLINE OR WITHIN 1” RUNNING
CLEARANCE OF THE PANTOGRAPH DYNAMIC ENVELOPE EXCEPTING FOR
CONTACT WIRE CLAMP COMPONENTS

3. THE DIRECTION OF LOAD PULL IS TO BE MEASURED FROM THE STATIC
CONTACT WIRE HEIGHT, WITH THE ANGLE RELATIVE TO LEVEL

4. LIGHT LOAD STEADY ARMS ARE TO BE SUITABLE FOR RADIAL LOADS UP
TO 200 POUNDS. THE STEADY ARM HEEL PIVOT POINT IS TO FALL WITHIN
AREA "L” SHOWN

5. MEDIUM LOAD STEADY ARMS ARE TO BE SUITABLE FOR RADIAL LOADS
UP TO 500 POUNDS. THE STEADY ARM HEEL PIVOT POINT IS TO FALL
WITHIN AREA "M” SHOWN

6. HEAVY RADIAL LOADS OF UP TO 1000 POUNDS SHALL BE SERVICED BY
USING TWO MEDIUM LOAD STEADY ARMS ARRANGED TO SHARE LOAD
EQUALLY

7. FOR AUTO—TENSIONED CONTACT WIRE THE MINIMUM DISTANCE FROM
CONTACT WIRE TO HEEL PIVOT SHALL BE 36~

SUPERELEVATED
TRACK ¢

SEE SHEET 106

| 5” [
STEADY ARM
/_CLEARANCE OUTLINE
! / T
)
\
CW HEIGHT

PANTOGRAPH
DYNAMIC
ENVELOPE

1.00°

3.00

STATIC

TYPICAL UPLIFTED STEADY ARM

STEADY ARM CLEARANCE
FROM UPLIFTED PANTOGRAPH

SCALE: NOT TO SCALE

3
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SIMPLE CATENARY AUTO—TENSIONED (SCAT)
CONDUCTOR PARTICULARS CONDUCTOR
(UNWORN CONDITION) UNITS CONTACT MESSENGER
CONDUCTOR TYPE - 350 KCMIL SOLID GROOVED 500 KCMIL 19 STRAND NOTES:
MATERIAL - HARD DRAWN COPPER HARD DRAWN COPPER 1. ICE (0) OPERATING CONDITION IS WITH 1/2"
RADIAL ICE ON THE MESSENGER WIRE AND
DIAMETER IN 0.620 0.811 1/4” RADIAL ICE ON THE CONTACT WIRE
CROSS SECTIONAL AREA SQ IN 0.2758 0.3926 2. ICE (NO) NON OPERATING CONDITION IS
WEIGHT OF CONDUCTOR LB/FT 1.063 1.544 WITH 1/2” RADIAL ICE ON BOTH
WEIGHT OF SYSTEM LB/FT 2.654 MESSENGER & CONTACT WIRES
RADIAL THICKNESS OF ICE (0) IN. 0.25 0.50 3. SYSTEM WEIGHTS SHOWN ARE FOR DESIGN
PURPOSES AND CONSIST OF CONDUCTOR
WEIGHT OF ICE (0) LB/FT 0.270 0.815 WEIGHTS PER FOOT, WHICH WERE TAKEN
WEIGHT OF SYSTEM WITH ICE (O) LB/FT 3.739 ﬁig[ﬂEé"ANUFACTURERS INFORMATION
RADIAL THICKNESS OF ICE (NO) IN 0.50 0.50
WEIGHT OF ICE (NO) LB/FT 0.696 0.815
WEIGHT OF SYSTEM WITH ICE (NO) LB/FT 4.165
CONDUCTOR BREAKING LOAD LB 11810 21590
MAXIMUM SPAN FT 220
CONDUCTOR TENSIONS AT:
60F NO WIND LB 3000 5000
120F NO WIND LB 3000 5000
—40F WIND & ICE (O) LB 3962 6707
—40F WIND & ICE (NO) LB 4038 7052 350 KCMIL SOLID GROOVED
CONDUCTOR SAG ON MAXIMUM SPAN AT: géﬁ? AgﬁA\)v"{';ECOPPER
60F NO WIND FT 0 3.211 .
120F NO WIND FT 0 3.211 §
—40" NO WIND ICE (O) FT 0.162 3.373 S
—40F NO WIND ICE (NO) FT 0.362 3.573 3
SYSTEM HEIGHT FT 4.0 (NORMAL)
CONTACT WIRE HEIGHT AT 60°F FT 18.50 (NORMAL) —
LOWER LIMIT OF AUTO TENSIONING T —-20 s
UPPER LIMIT OF AUTO TENSIONING T 120 \
MODULUS OF ELASTICITY PSI 16x106 16x106 5
COEFFICIENT OF THERMAL EXPANSION -/F 9.4x10 —6 9.4x10 6 ©
MINIMUM FACTOR OF SAFETY - 2.92 3.06 PERMISSIBLE WEAR 30% OF
THE ORIGINAL CROSS
SECTIONAL AREA
SIMPLE CATENARY AUTO—TENSIONED (SCAT)
CONDUCTOR PARTICULARS CONDUCTOR
(WORN CONDITION) UNITS CONTACT MESSENGER
PERMISSIBLE WEAR % OF AREA 30.00 -
WEIGHT OF SYSTEM LB/FT 2.335
WEIGHT OF SYSTEM WITH ICE (0) LB/FT 3.383
WEIGHT OF SYSTEM WITH ICE (NO) LB/FT 3.772
CONDUCTOR TENSION AT: -
—40F WIND & ICE (NO) LB 3727 -
CONDUCTOR BREAKING LOAD LB 8267 -
MINIMUM SAFETY FACTOR - 2.22 -
NO. DATE BY |CHECK |DESIGN|REVISION / SUBMITTAL - SHEET
Klm ey») Horn EAST - VOLUME 3 (SYSTEMS)
OVERHEAD CONTACT SYSTEM - DETAILS 119
@ GannettFleming L SCAT - CONDUCTOR PARTICULARS OF
METROPOLTTAN
PRELIMINARY ENGINEERING pearE SYSTEMS e OCS-DTL-107 240
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SPAN LENGTH (FEET)

240

230

220

200

NOTES:

1. MAXIMUM STRUCTURE SPACINGS FOR SPANS WHOLLY OVER
CONSTANT RADIUS TRACK CURVE, ARE TO BE DETERMINED
FROM THE GRAPHS AND RELATED NQOTES. FOR ALL OTHER
HORIZONTAL ALIGNMENT COMBINATIONS, SPACING MUST
SATISFY MAXIMUM STATIC MIDSPAN OFFSET CRITERIA
APPLIED TO STAGGERED CONTACT WIRE.

2. THE MAXIMUM STATIC MIDSPAN OFFSET IS THE VALUE THE
CONTACT WIRE CAN BE FROM THE CENTER LINE OF A
STATIC PANTOGRAPH UNDER STILL AIR CONDITIONS
MEASURED AT MID—SPAN.

180

160

140

120

100

80

60

4ol
|
|

20

1000 2000 3000

MIN. RADIUS OF CURVATURE (FEET)
MAXIMUM STRUCTURE SPACING

SEE NOTE 4

4000

MAXIMUM _CONSTRUCTED SPAN — CURVED TRACK 3. WHERE AS—BUILT STATIC MIDSPAN OFFSET EXCEEDS THE
18'-6" CONTACT WIRE HEIGHT MAXIMUM VALUE LISTED IN TABLE 1, FURTHER
SPAN [FT] MAX STATIC | BLOW—OFF | MIN. CURVE CONSTRUCTION MAY ONLY CONTINUE AFTER SITE SPECIFIC
VERSINE [IN]| OFFSET [IN] [FT] RADIUS [FT] APPROVAL BY THE CAR.
20 26.880 14.880 0.007 22 4. THE SPACINGS SHOWN ARE THE ABSOLUTE MAXIMUM FOR
30 26.780 14.780 0.015 50 EACH CONTACT WIRE HEIGHT AND TRACK TYPE CONDITION.
20 26.640 14.640 0.027 20 FOR DESIGN PURPOSES THE MAXIMUM SPAN SHALL BE
Y T FEDED 81 5T IO Sk o8 S AbasnionT
60 26.240 14.240 0.060 206
70 25.980 13.980 0.082 283 5. MAXIMUM CONTACT WIRE STAGGER = 9”.
80 25.680 15.680 0.197 574 6. INSTALLED CONTACT WIRE SPANS MAY BE ACCEPTED WITH
90 25.340 13.340 0.135 479 " 1 INCH OF ADDITIONAL MIDSPAN OFFSET CONSTRUCTION
100 24.960 12.960 0.167 601 TOLERANCE ABOVE THE MAXIMUM VALUES LISTED.
110 24.549 12.549 9.202 749 THE CONDITIONS FOR THE STRUCTURE SPACING CHART
120 24.080 12.080 0.240 897 7 AND THE TABLES ARE 60° F WITH A WIND SPEED OF 55
130 23.580 11.580 0.282 1075 MPH.
140 23.040 11.040 0.327 1276
150 22.460 10.460 0.375 1503
160 21.840 9.840 0.427 1758
170 21180 9.180 0.482 2047
180 20.480 8.480 0.540 2373
190 19.740 7.740 0.602 2743
200 18.960 6.960 0.667 3165
210 18140 6.140 0.735 3647
220 17.280 5.280 0.807 4201
TABLE 1: MAXIMUM MID—SPAN STATIC OFFSET
SEE NOTE 6
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M
—_— = N - - - - - — —— ¢ PANTOGRAPH
o
L
=3
xZ
OF
Zw0n
* S
ALONG TRACK MOVEMENT [IN] >A< —— />— CONDUCTE)R
DISTANCE FROM MID POINT OR FIXED TERMINATION [FT] i B B _ = -
200 400 600 800 1000 | 1200 | 1400 | 1600 | 1800 | 2000 | 2200 | 2400 | 2600 | 2640 /
—20 | —1.80 | —3.81 | —5.41 | =7.22 | —9.02 | —10.83 | —=12.63 | —14.44 | —16.24 | —18.05 | —19.85 | —21.66 | —23.46 | —23.82 /
—10 | —1.58 | =316 | —4.74 | -6.32 | -7.90 | —9.48 | —11.05 | -12.63 | -14.21 | =15.79 | —=17.37 | —18.95 | —20.53 | —20.85 /
0 —1.35 | —2.71 | —4.06 | -5.41 | —=6.77 | —-8.12 | —9.48 | -10.83 | —12.18 | —13.54 | —14.89 | —16.24 | —17.60 | —17.87 /
10 —1.13 | -2.26 | -3.38 | —-4.51 | —=5.64 | —6.77 | —=7.90 | —9.02 | —=10.15 | —=11.28 | —12.41 | =13.54 | —14.66 | —14.89 4
20 -0.90 | —1.80 | -2.71 | -3.61 | —4.51 | —5.41 | -6.32 | —7.22 | —8.12 | —9.02 | —9.93 | —10.83 | —11.73 | —11.91 /
g 30 | -068 | -1.35 | —2.03 | -2.71 | —-3.38 | —4.06 | -4.74 | —5.41 | —-6.09 | —6.77 | —7.44 | —8.12 | —8.80 | —8.93 CANTILEVER / NOTE:
=)
P40 —0.45 | -0.90 | -1.35 | —1.80 | —2.26 | —2.71 | -3.16 | —-3.61 | —4.06 | —4.51 | —4.96 | —5.41 | —5.87 | —5.96 14 / ALONG TRACK MOVEMENT IS TO BE
& 50 -0.23 | -0.45 | -0.68 | -0.90 | =113 | —-1.35 | —1.58 | —1.80 | —2.03 | —2.26 | —2.48 | —2.71 | —2.93 | —2.98 // CONSIDERED IN ADJUSTMENT OF
e 60 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 / CANTILEVER ASSEMBLIES, STEADY ARMS,
& 70 023 | 045 | 068 | 0.90 113 1.35 | 158 | 1.80 | 2.03 | 226 | 2.48 | 2.71 | 2.93 | 2.98 / ﬁggﬁgﬁgg CONTACT BRIDGE
80 0.45 0.90 1.35 1.80 2.26 2.71 3.16 3.61 4.06 4.51 4.96 5.41 5.87 5.96 / ’
90 0.68 1.35 2.03 2.71 3.38 4.06 4.74 5.41 6.09 6.77 7.44 8.12 8.80 8.93 /
100 0.90 1.80 2.71 3.61 4.51 5.41 6.32 7.22 8.12 9.02 9.93 | 10.83 | 11.73 | 11.91 / HINGE FITTING ON
110 1.13 2.26 3.38 4.51 5.64 6.77 7.90 9.02 | 10.15 | 11.28 | 12.41 | 1354 | 14.66 | 14.89 / FACE OF POLE
120 1.35 2.71 4,06 5,41 6.77 8.12 9.48 | 10.83 | 12.18 | 13.54 | 14.89 | 16.24 | 17.60 | 17.87 )/
/
— (VE) INDICATES MOVEMENT TOWARD MID POINT ANCHOR
+ (VE) INDICATES MOVEMENT AWAY FROM MID POINT ANCHOR M=ALONG TRACK MOVEMENT
ALONG TRACK MOVEMENT IS IN INCHES X=STAGGER CHANGE
R=DISTANCE FROM FACE OF POLE TO CONDUCTOR
ALONG TRACK MOVEMENT — AUTO—TENSIONED O.C.S. M= = LT
WHERE =< =COEFFICIENT OF EXPANSION OF CONDUCTOR
L =DISTANCE FROM MID POINT ANCHOR CONTACT WIRE
T =TEMPERATURE RANGE BLOW OFF ¢ SPAN
STATIC CONTACT-
Y=R_AREM? WIRE
WHERE R=CANTILEVER REACH
ALONG M=ALONG TRACK MOVEMENT
TRACK CANTILEVER REACH (DIMENSION R FEET—INCHES) S (+)
MOVEMENT
[IN] -0 o |70 [7=6 T5-0 Ta<6 To—0" To=o [1o—0 Tio—e TiT—0 T1i=6" T17—0" [17=6" _f ¢
- - - - - - - - - - - - - B-V STAGGER DIFFERENCE(S) [IN] V- S2(=)  PANTOGRAPH
2 0.03 | 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | 0.01 | 0.01 | 0.01 [IN] 1
4 011 | 010 | 0.10 | 0.09 | 0.08 | 0.08 | 0.07 | 0.07 | 0.07 | 0.06 | 0.06 | 0.06 | 0.06 | 0.05 2 4 6 8 10 12 14 16 18 gﬁgg'g‘
6 0.25 | 023 | 021 | 0.20 | 019 | 018 | 017 | 0.16 | 0.15 | 0.14 | 0.14 | 013 | 013 | 0.12 2 013 1050 | 113 | 2.00 | 313 | 450 | 6.13 | 8.00 | 10.13 SPAN LENGTH
8 0.45 | 0.41 | 0.38 | 0.36 | 0.33 | 0.31 | 0.30 | 0.28 | 0.27 | 0.25 | 0.24 | 0.23 | 0.22 | 0.21 4 0.06 | 0.25 ] 0.56 | 1.00 | 1.56 | 2.25 | 3.06 | 4.00 | 5.06
10 0.70 | 0.64 | 0.60 | 0.56 | 0.52 | 0.49 | 0.46 | 0.44 | 0.42 | 0.40 | 0.38 | 0.36 | 0.35 | 0.33 6 004017 |038] 067|104 | 150 | 204 | 267 | 3.38 S = STAGGER DIFFERENCE
12 1.01 | 0,93 | 0.86 | 0.80 | 0.75 | 0.71 | 067 | 063 | 0.60 | 0.57 | 0.55 | 0.52 | 0.50 | 0.48 8 003|013 | 028 ] 050|078 | 113 | 1.53 | 2.00 | 2.53
14 1.37 | 1.27 | 117 | 110 | 1.03 | 097 | 091 | 0.86 | 0.82 | 0.78 | 0.74 | 0.71 | 0.68 | 0.65 10 1003|010 | 0.23 | 0.40 | 0.63 | 0.90 | 1.23 | 1.60 | 2.03 S1 & S2 = STAGGER AT EACH SUPPORT
16 180 | 1.66 | 154 | 1.43 | 1.34 | 1.26 | 119 | 113 | 1.07 | 1.02 | 0.97 | 0.93 | 0.89 | 0.86 12 1 0.02 ] 0.08 | 019 | 0.33 | 052 | 0.75 | 1.02 | 1.33 | 1.69 V = VERSINE OF CURVE BETWEEN SUPPORTS
18 2.29 2.11 1.95 1.82 1.70 1.60 1.51 1.43 1.36 1.29 1.23 1.18 113 1.08 14 0.02 | 0.07 | 0.16 | 0.29 | 0.45 | 0.64 | 0.88 | 1.14 1.45 P = CONTACT WIRE MIDSPAN OFFSET
20 283 | 261 | 242 | 225 | 211 | 1.98 | 1.87 | 1.77 | 1.68 | 1.60 | 1.52 | 1.46 | 1.40 | 1.34 16 | 002|006 | 014 ]025]039 | 056|077 | 1.00 | 1.27 B = CONTACT WIRE BLOW OFF
22 344 | 317 | 293 | 2.73 | 255 | 2.40 | 2.26 | 214 | 203 | 1.94 | 1.85 | 1.76 | 1.69 | 1.62 18 | 0.01 | 0.06 | 0.15 | 0.22 | 0.55 | 0.50 | 0.68 | 0.89 | 1.13 E = STAGGER EFFECT
20 | 0.01 [ 0.05 | 011 | 0.20 | 0.31 | 0.45 | 0.61 | 0.80 | 1.01
24 412 | 378 | 350 | 3.26 | 305 | 2.86 | 2.70 | 255 | 2.42 | 231 | 2.20 | 2.10 | 2.01 | 1.93 STAGGER DIFFERENCE (S) = S1—52
)2
STAGGER CHANGE — AUTO-—TENSIONED O.C.S. STAGGER EFFECT — ALL O.C.S. STYLES STAGGER EFFECT (E>=16(é )V)
STAGGER CHANGE VALUES IN INCHES STAGGER EFFECT VALUES IN INCHES B
NO. DATE BY |CHECK [DESIGN|REVISION/SUBMITTAL - SHEET
Klmley») Horn EAST - VOLUME 3 (SYSTEMS)
N OVERHEAD CONTACT SYSTEM - DETAILS 121
@& Gannett Fleming L T NG TRACK MOVE oF
METROPOLITAN : AND ALONG TRACK MOVEMENT
¢ 0 U N C I L
DISCIPLINE: SHEET NAME:
PRELIMINARY ENGINEERING SYSTEMS OCS-DTL-109 240
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NOTE:

L = SUM OF THE DISTANCE TO THE LOW POINT OF THE
MESSENGER WIRE ON BOTH SIDES OF THE SUPPORT

%
\ o \
LOW LOW | | O
POINT POINT ¢ ¢ ¢ STRUCTURE
(SEE NOTE 1) ¢ ‘ ¢ ‘ ¢ SUPPORT SUPPORT SUPPORT
SUPPORT SUPPORT SUPPORT
| | o "L2” SPAN CONDUCTOR
| | le—"L," SPAN
2 | 2
| [ [ ' ' ' T P ¢
o £ o
‘ ‘ | | CONDUCTOR
TENSION (T)
¢ ¢ ¢ P Eo \
SUPPORT SUPPORT SUPPORT STAGCER = ¢ > g, R
=—WIND "L, "—==—WIND "L, "—= C', RADIAL LOAD
R = 2T SIN (1/2 ©)
RADIAL LOAD (R) AT SUPPORT
R = Rit+ Ry DETERMINE RADIAL LOAD. MEASURE ANGLE © AND
V = VERTICAL LOAD L+ Lp RADIAL LOAD IS BASED ON 97 STAGGER AT SUPPORTS USE TABLE TO DETERMINE LOAD FOR CONDITION
L == REQUIRED. LOAD FOR CONDITION REQUIRED.
VERTICAL LOADING WIND LOADING RADIAL LOAD TANGENT TRACK RADIAL LOAD BY ANGLE
SPAN CONDITION AND LOAD CONDITION AND FORCE (WIND LOADING) (LB) CONDITION AND RADIAL LOAD (LB) (R1 AND R2) CONDITION AND RADIAL LOAD (LB)
VALUE (V) (LB . . . ;
(FEET) (v) (LB) BARE WIRE BARE WIRE 1/2" ICE 1/2" ICE MW SPAN 60F OPERATING 40F | NON—OPERATING ANGLE 60F OPERATING 40F | NON—OPERATING
BARE |[ICE (NO)|ICE (0) (FEET) NO WIND 40 MPH —40°F, 40 MPH (DEGREES) NO WIND 40 MPH —40°F, 40 MPH
40 106.16 | 166.60 | 149.56 (SFEQ% 90 MPH WIND 55 MPH WIND MW & CW 1/4” ICE CW NO ICE | NO ICE [1/4” ICE [1/2" ICE|1/2" ICE[1/2" ICE Sl NO ICE | NO ICE [1/4" ICE [1/2” ICE|1/2" ICE|1/2" ICE
S0 | 132.70 | 208.25 | 186.95 (N/0) (0) 40 MPH WIND | 40 MPH WIND cW MW cw MW cw MW cw MW cwW MW cw MW
60 | 159.24 | 249.90 | 224.34 (N,/0) ) 40 | 224.84 | 374.74 | 296.94 | 502.67 | 302.64 | 528.53 0.5 26.18 | 43.63 | 3457 | 5853 | 3524 | 61.54
70 185.78 | 291.55 | 261.73 50 179.92 | 299.87 | 237.61 | 402.24 | 24217 | 422.93 1 52.36 | 87.27 | 69.14 | 117.06 | 70.48 | 123.08
cw MW cw MW cw MW cw MW
80 212.32 | 333.20 | 299.12 60 149.95 | 249.92 | 198.04 | 335.25 | 201.84 | 352.49 1.5 78.54 | 130.90 | 103.72 | 175.58 | 105.71 | 184.62
40 42.8 56.0 16.0 20.8 22.0 24.8 15.2 24.8
90 238.86 | 374.85 | 336.51 70 128.54 | 214.24 | 169.76 | 287.38 | 173.02 | 302.16 2 104.71 | 174.52 | 138.29 | 234.11 | 140.95 | 246.15
50 553.5 | 70.0 20.0 26.0 27.5 31.0 19.0 31.0
100 | 265.40 | 416.50 | 373.90 80 112.48 | 187.47 | 148.55 | 251.47 | 151.40 | 264.40 2.5 130.89 | 218.15 | 172.86 | 292.62 | 176.18 | 307.68
60 64.2 84.0 24.0 31.2 33.0 37.2 22.8 37.2
110 | 291.94 | 458.15 | 411.29 90 99.99 | 166.64 | 132.05 | 223.54 | 134.58 | 235.03 3 157.06 | 261.77 | 207.43 | 35114 | 211.41 | 369.20
70 74.9 98.0 28.0 36.4 38.5 43.4 26.6 43.4
120 | 318.48 | 499.80 | 448.68 100 89.99 | 149.98 | 118.85 | 201.19 | 12113 | 211.54 4 209.40 | 348.99 | 276.54 | 468.14 | 281.85 | 492.22
80 85.6 112.0 | 32.0 41.6 44.0 49.6 30.4 49.6
130 | 345.02 | 541.45 | 486.07 110 81.81 | 136.35 | 108.04 | 182.90 | 110.12 | 192.31 5 261.72 | 436.19 | 345.64 | 585.11 | 352.27 | 615.21
90 96.3 | 126.0 | 36.0 46.8 49.5 55,8 34,2 55,8
140 371.56 | 583.10 | 523.46 100 1070 | 1200 20.0 52.0 55.0 62.0 38.0 62.0 120 74.99 | 124.99 | 99.04 | 167.66 | 100.94 | 176.29 6 314.02 | 523.36 | 414.71 | 702.03 | 422.67 | 738.15
150 | 398.10 | 624.75 | 560.85 - - - - - - - - 130 69.23 | 115.38 | 91.42 | 154.77 | 93.18 | 162.73 7 366.29 | 610.49 | 483.75 | 818.91 | 493.03 | 861.03
110 117.7 | 154.0 | 44.0 57.2 60.5 68.2 41.8 68.2
160 | 424.64 | 666.40 | 598.24 140 64.28 | 107.14 | 84.90 143.71 | 86.52 151.11 8 418.54 | 697.56 | 552.75 | 935.71 | 563.35 | 983.85
120 128.4 | 168.0 | 48.0 62.4 66.0 74.4 45.6 74.4
170 | 451.18 | 708.05 | 635.63 150 60.00 | 100.00 | 79.24 | 134.13 | 80.76 | 141.03 9 470.75 | 784.59 | 621.71 | 1052.45 | 633.64 | 1106.59
130 139.1 | 182.0 | 52.0 67.6 71.5 80.6 49.4 80.6
180 | 477.72 | 749.70 | 673.02 160 56.25 | 93.75 | 74.28 | 125.75 | 75.71 | 132.22 10 522.93 | 871.56 | 690.62 | 1169.11 | 703.87 | 1229.24
140 149.8 | 196.0 | 56.0 72.8 77.0 86.8 53.2 86.8
190 | 504.26 | 791.35 | 710.41 170 52.94 | 88.23 69.91 118.35 | 71.26 | 124.44 1 575.07 | 958.46 | 759.48 | 1285.67 | 774.05 | 1351.81
150 160.5 | 210.0 | 60.0 78.0 82.5 93.0 57.0 93.0
200 | 530.80 | 833.00 | 747.80 180 50.00 | 83.33 | 66.03 111.78 | 67.30 | 117.53 12 627.17 |1045.28 | 828.28 | 1402.14 | 844.17 | 1474.27
160 171.2 | 224.0 | 64.0 83.2 88.0 99.2 60.8 99.2
210 | 557.34 | 841.64 | 785.19 190 47.37 | 7894 | 62.56 | 105.90 | 63.76 | 111.34 13 679.22 [1132.03| 897.02 | 1518.51 | 914.23 | 1596.62
220 158388 916 30 | 822.58 170 181.9 | 238.0 | 68.0 88.4 93.5 | 105.4 | 64.6 | 105.4
. . . 180 1926 | 2520 | 720 936 99.0 16 5.4 16 200 45.00 | 75.00 | 59.43 | 100.60 | 60.57 | 105.78 14 731.22 [1218.69 | 965.69 | 1634.76 | 984.22 | 1718.85
190 2033 | 2660 | 76.0 958 | 10a5 T 178 | 722 173 210 42.86 | 71.43 | 56.60 95.81 57.68 | 100.74 15 783.16 |1305.26 | 1034.29 | 1750.88 | 1054.13 | 1840.94
200 | 214.0 | 280.0 | 80.0 | 1040 | 110.0 | 1240 | 76.0 | 124.0 220 [ 4091 | 68.18 | 54.05 | 91.46 | 55.06 | 96.16
210 2247 | 2940 | 840 | 109.2 | 11555 | 130.2 | 79.8 | 130.2
220 | 235.4 | 308.0 | 88.0 | 1144 | 121.0 | 136.4 | 836 | 136.4
NO. DATE BY |CHECK [DESIGN|REVISION/SUBMITTAL - SHEET
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N OVERHEAD CONTACT SYSTEM - DETAILS 122
) SCAT - VERTICAL WIND & RADIAL LOADS
B Gannett Fleming Lo OF
METROPOLITAN
¢ 0 u N ¢ ! t DISCIPLINE: SHEET NAME: 240
PRELIMINARY ENGINEERING SYSTEMS OCS-DTL-110




Aug, 27 2014 05:09 pm V:\3300_PEC—E\CAD\OVERALL\PLAN SHEETS\SYSTEMS\EO-SYS—OCS—TTA.dwg By: curtis.neft

¢ POLE
POLE BRACKET

PULL—OFF
CANTILEVER

MESSENGER WIRE

MESSENGER
HEIGHT

}

SYSTEM
hEGHT  CONTACT WIRE ——

WIRE

CONTACT WIRE
HEIGHT

WIDE FLANGE POLE SHOWN
SEE PLAN SHEET LAYOUTS FOR POLE TYPE

PUSH-OFF
CANTILEVER
MESSENGER WIRE

TOP OF RAIL —/

FOUNDATION
FOUNDATION FOUNDATION
OFFSET OFFSET

¢ TRACK

TRACK SEPARATION

¢ TRACK

NO.

DATE
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DESIGN
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METROPOLITAN Gresh Line LRT Extension
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¢ POLE

PUSH—OFF
CANTILEVER
MESSENGER WIRE

]

}

SYSTEM
HEIGHT

MESSENGER WIRE
HEIGHT

CONTACT WIRE
HEIGHT

TP 7

POLE BRACKET

PULL—OFF
CANTILEVER

STAGGER

J@L

TOP OF RAIL
FOUNDATION
OFFSET
¢ TRACK

FOUNDATION

¢ POLE

FOUNDATION

OFFSET

¢ TRACK

WIDE FLANGE POLE SHOWN
!//r— SEE PLAN SHEET LAYOUTS FOR POLE TYPE
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POLE BRACKETS

POLE
INFORMATION

MARKERS

POLE LIGHT LOAD HEADSPAN MEDIUM LOAD HEADSPAN POLE
€ REGISTRATION REGISTRATION €
4 MAX
|| 1 z
=
{ { E
STAGGER———— TAGGER——
! EQUAL | EQUAL |
—
T
o
(]
I _—
(]
«
; -
-
(@]
<C
=
=z
o
O
POLE FACE POLE FACE
n SETOUT SETOUT =
T T T T )
— = |

—~—FOUNDATION OFFSET

TRACK CENTERS

€
TRACK

(VARIES)

FOUNDATION OFFSET——

3
TRACK

=—— WIDE FLANGE POLE SHOWN

SEE PLAN SHEET LAYQOUTS
FOR POLE TYPE

POLE I.D. MARKER FACING
APPROACHING TRAINS

/GROUND WIRE CONNECTION

———FOUNDATION

NO.
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¢ POLE

WIDE FLANGE POLE SHOWN
SEE PLAN SHEET LAYOUT FOR
POLE TYPE

PUSH—OFF
CANTILEVER

CONTACT WIRE —\

POLE BRACKET

PULL—OFF
CANTILEVER

¢ POLE

CONTACT WIRE
HEIGHT
TOP OF RAL —/ Ly
FOUNDATION
FOUNDATION FOUNDATION
OFFSET OFFSET
€ TRACK ¢ TRACK

NO.

DATE
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CHECK

DESIGN
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4.5" SYSTEM HEIGHT
PANTOGRAPH CLEARANCE ENVELOPE“\\

STAGGER

TRACK CENTERLINE

TUNNEL SUPPORT ASSEMBLY

DROP TUBE
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ANCHOR POINT
X/O CATENARY

A\

(A B
S Y
POINT OF SWITCH

SECTION INSULATOR (TYP)

(BY (A
o\
POINT OF SWITCH

A\

.

————

N J J TRACK | | - | | TRACK L L N
ﬁ;;EEE%?IY% WIRE CROSS (TYP) CANTILEVER SUPPORT (TYP) - i
S
PLAN — TYPICAL CROSSOVER PLAN
N.T.S.
¢ SUPT. € SUPT.
\ \ \ | |
| TYPICAL PROFILE ‘ TYPICAL PROFILE ‘ ‘
/‘\\ MAINLINE OCS /J‘/'\\ /\\L\ X/0 0CS /\/N Iy \
| — // /’\L ,H‘\ \\ — | ‘
> | A T
1] I ‘ I ‘ I
| | | | | =
| r 3 = - oS sl = 5 |
ANCHOR POINT
SECTION /DY X/0 CATENARY
N.T.S. U (FT END)

(BWA END)

PUSH OFF CANTILEVER
FOR TANGENT TRACK

SECTION /AN

N.T.S.

MAINLINE CANTILEVER

SECTION

N.T.S.

8
o

CROSSOVER CANTILEVER

NO.
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SUPPORT SUPPORT

]

SYSTEM
HEIGHT

L1 L2 L2 L2 L2 L2 L2 L2 L1 |

SPANS 211'=220’

MESSENGER WIRE

SUPPORT SUPPORT
CONTACT WIRE
jEE
=
0n =
/| Ot SUPPORT
L1 L2 L2 L2 L2 L2 L2 L1 |
— SUPPORT
SPANS 181'—210’ )
—
N ol £
SUPPORT SUPPORT T T q
== X *
=4
] L
n I
L1 L2 L2 L2 L2 L2 L1 |
SPANS 151'—180’
H' = ADJUSTED HANGER LENGTH (IN)
HS = NORMAL HANGER LENGTH (IN)
SUPPORT SUPPORT AS = STANDARD SYSTEM HEIGHT (IN)
AL, AR = ADJUSTED SYSTEM HEIGHT (IN)
ze X = DISTANCE TO HANGER (FT)
5 L = SPAN LENGTH (FT)
HE
L1 L2 L2 L2 L2 L1 |
ADJUSTMENTS FOR NON-—STANDARD SYSTEM HEIGHTS
SPANS 121'—150’
SUPPORT SUPPORT
e
i
hT
L1 L2 L2 L2 L1 |
SPANS 91'—120’
SUPPORT SUPPORT
ks
'_
wn I
L1 L2 L2 L1 |
SPANS 61'—90’
SUPPORT SUPPORT
>
hE
L1 L2 L1
SPANS 30'-60’
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ANCHOR PONT/
\

ANCHOR SPAN

OVERLAP SPAN

ANCHOR SPAN

COOR CANTILEVERT — CIR CANTILEVER

C IR CANTILEVER

COOR CANTILEVER

77

CATENARY CENTER
INSULATED OVERLAP]

/‘k | MW_ _ —— 17 F\ i A
‘ T T 1 :/ || | I - |
- B— P . l/ | |\ \] M | [ \‘['\ —Of— —0 - |
Inss=aisaiiiinmnniiiinneEsay
| T (- Ll Lo — |
i cwW T:Li IR T cw |
‘ OUT—OF—RUNNING CONTACT ‘ _ _ \
ABOVE IR CW AT SUPPORT (TYP) o NING ZII\{_;SPAN INSULATION ‘
HEIGHT (TYP) (TvP)
ELEVATION Y=Y
N.T.S.
N
\_/ POTENTIAL

EQUALIZING JUMPER
(TYP)

@ -
PANTOGRAPH

SECTION

E PANTOGRAPH

CATENARY CENTERJ
INSULATED OVERLAP

PLAN
N.T.S.

DISCONNECT
SWITCH (TYP

4

E PANTOGRAPH
(AN

N.T.S.

SECTION

€ PANTOGRAPH

NG

N.T.S.

o
&,

——

€ PANTOGRAPH

SECTION

)

€ PANTOGRAPH

N.T.S.

SECTION

€ PANTOGRAPH

-

/D

N.T.S.

NOTES:

1. STAGGERS ON CURVES MAY VARY
DEPENDING ON CURVE RADIUS.

2. AT. OVERLAPS SHOWN, F.T.
ARRANGEMENTS ARE SIMILAR.

3. TRACKS NOT SHOWN FOR CLARITY.
4. DISCONNECT SWITCH SHOWN IS

REPRESENTATIVE. REFER TO DETAIL
DRAWINGS FOR SWITCH CONFIGURATION.
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ANCHOR POINT

ANCHOR SPAN

OVERLAP SPAN

ANCHOR SPAN

FULL FEEDING
JUMPER (TYP)

CW

L
|
b

bl

CW

@ -
PANTOGRAPH

OUT—OF—RUNNING CONTACT
ABOVE IR CW AT SUPPORT (TYP)

\ IN—RUNNING

CONTACT
HEIGHT (TYP)

ELEVATION Y—-Y
N.T.S.

CATENARY CENTER
UNINSULATED OVERLAP]

FULL FEEDING

(TYP)

CATENARY CENTERJ
UNINSULATED OVERLAP

PLAN
N.T.S.

/ JUMPER
| L
)

4

E PANTOGRAPH

SECTION
N.T.S.

E PANTOGRAPH

€ PANTOGRAPH

SECTION
N.T.S.

SECTION

E € PANTOGRAPH ﬂ

€ PANTOGRAPH
/SN

N.T.S.

SECTION

€ PANTOGRAPH

/D

N.T.S.

NOTES:

1. STAGGERS ON CURVES MAY VARY
DEPENDING ON CURVE RADIUS.

2. AT. OVERLAPS SHOWN, F.T.
ARRANGEMENTS ARE SIMILAR.

3. TRACKS NOT SHOWN FOR CLARITY.
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BWA

XX BALANCE WEIGHT ANCHOR LABEL 1
XXX—LENGTH IN FEET FROM BALANCE 3 3 2
WEIGHT ANCHOR TO FIXED ANCHOR OR x x + |
TO MID—POINT TERMINATION o S S
9 9 9 I
FT BWA
XXX FIXED TERMINATION LABEL END WEST BEGIN EAST MPA 3 8 BWA _ 1
XXX—LENGTH IN FEET FROM FIXED SEGMENT 3 SEGMENT 1 x T 21
ANCHOR TO BALANCE WEIGHT ANCHOR 2450+22 2500+00 5 = & i
MPA " - 218
MID POINT ANCHOR LABEL I
XXX—HALF TENSION LENGTH IN FEET TPss swio p— IS
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P 7~ - | |<£
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! g 2 g !
I + + + I
o 0 TS
I & & B !
I FT o o BWA I
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LEGEND:

NAME ASPECT | ASPECT INDICATION NAME ASPECT | ASPECT INDICATION O TRAIN TO WAYSIDE LOOP (TWC) ABBREVIATIONS:
MAS MAXIMUM ALLOWABLE SPEED
® STOP PROCEED ON DIVERGING ROUTE AT @ XING BELL (DC)
N PRESCRIBED SPEED THROUGH TURNOUT. BE PH MILES PER HOUR
STOP RED DIVERGING | RED OVER 5 & PREPARED TO STOP AT NEXT SIGNAL /
APPROACH F\I?éﬁ-loll\\/lvG ENTER DARK TERRITORY. [ﬁ MPEDANCE BOND (SINGLE) E1 001 %F/}Esg SEGMENT N1), TRACK 2 CURVE #1
- (SEE NOTE 1) b3 ve VERTICAL CURVE
. .,_:::: TRACK CIRCUIT LEADS / UPGRADE GOING EAST
PROCEED PREPARED TO STOP AT NEXT PROCEED ON DIVERGING ROUTE AT -
SIGNAL / ENTERING DARK TERRITORY RESTRICTED SPEED THROUGH TURNOUT, o8 N DOWNGRADE GOING EAST
APPROACH | YELLOW DIVERGING | RED OVER ENTER EITHER AN OCCUPIED BLOCK OR YARD i) TRACK CIRCUIT JUMPER 0.6% GRADE PERCENTAGE
RESTRICTING | FLASHING LIMITS o
LUNAR AVG AVERAGE
(SEE NOTE 1) \. NEGATIVE RETURN JUMPER TBD TO BE DETERMINED
- XING CROSSING
@ PROCEED TO NEXT SIGNAL, PREPARED TO ® PROCEED AT RESTRICTED SPEED INTO AN o HAGHINE. (BUAL CONTROLED)
ENTER DIVERGING ROUTE AT PRESCRIBED OCCUPIED BLOCK, OR WITHIN YARD LIMITS
ISTVPEF'\;%T"\?S FIY_éLSFO”\\/IVG SPEED RESTRICTING LUNAR _l:l_ SNOW MELTER CASE (HS)
e - E SIGNAL BUNGALOW/PLATFORM /INTERMEDIATE HOUSE
() PROCEED. (NEXT SIGNAL IS PERMISSIVE) (1) PROCEED THROUGH ROADWAY INTERSECTION. =
XING HOUSE
CLEAR GREEN VERTICAL LUNAR
BAR VERTICAL
BAR
1 | STATION STATION PLATFORM
o, _— INSULATED JOINT
PROCEED ON DIVERGING ROUTE AT O CAUTION. BAR SIGNAL IS CHANGING TO
e PRESCRIBED SPEED THROUGH TURNOUT. STOP. SIGNAL RAIL (DOUBLE LINE TRACK PLAN)
DIVERGING | RED OVER - (THE NEXT SIGNAL IS PERMISSIVE.) FLASHING LUNAR
CLEAR FLG/??SEI-QHG VEI;LISAL E/IEAR?:-‘C”XE NEGATIVE RETURN RAIL (DOUBLE LINE TRACK PLAN)
(SEE NOTE 1) BAR A
XOX—‘”U GRADE CROSSING GATE AND FLASHERS
I o STOP. DO NOT PROCEED THROUGH ROADWAY 1E |_. TRACK 1 EASTBOUND INTERLOCKING SIGNAL (COLOR LIGHT)
7 INTERSECTION.
HORIBZ;)';\ITAL HOEFZ%?VRTAL W |_. TRACK 1 WESTBOUND INTERLOCKING SIGNAL (COLOR LIGHT)
BAR
-4 TRACK 1 EASTBOUND AUTOMATIC SIGNAL (COLOR LIGHT)
GREEN YELLOW RED LUNAR 2541 O i
(SHOWN ON A HEAD) (SHOWN ON A HEAD) (SHOWN ON A HEAD) (SHOWN ON A HEAD) STATIONING 2540+XX (TRK 1 = ODD NUMBER)
(NOTE 2 & 4) (NOTE 2 & 4) (NOTE 2 & 4) (NOTE 2 & 4) © HORN PRI 10 MONNG REGARDLESS oF oy tiorn > & 25400 —O TRACK 2 WESTBOUND AUTOMATIC SIGNAL (COLOR LIGHT)
PROHIBITION. WHEN IT IS TRAINS TURN, PROCEED SLOWLY INTO STATIONING 2540+XX (TRK 2 — EVEN NUMBER)
THE INTERSECTION UNTIL THE TRAIN FULLY OCCUPIES THE
/ FLASHING LUNAR CROSSING, RINGING BELL CONTINUOUSLY THROUGH THE ENTIRE
P NOTE S|, HORIZONTAL | FLASHING CROSSING. P BAR SIGNAL
(TYP) Sl BAR HORIBZ/SQTAL INDICATES FOUR—WAY STOP.
N - THE FIRST TRAIN TO ENCOUNTER SHOULD NOTIFY THE RCC.
FLASHING FLASHING FLASHING FLASHING
GREEN YELLOW YELLOW LUNAR WHITE ) HIGHWAY GRADE CROSSING
(SHOWN ON B HEAD) (SHOWN ON B HEAD) (SHOWN ON A HEAD) (SHOWN ON B HEAD) NOTES:
(NOTE ‘3) (NOTE ‘3) (NOTE ‘3) <NOTE ‘3) 1. WHERE PROVIDED, SIGNALS WITH MULTIPLE ASPECTS AND
MULTIPLE DIVERGING DESTINATIONS WILL HAVE AN LED
NUMBER INDICATOR ATTACHED TO PROVIDE ADDITIONAL
DESTINATION INFORMATION. 4—1 l_> OVERLAY TRACK CIRCUIT
2. HEAVY LINE INDICATES DISPLAY WITH SYSTEM AT REST.
3. FLASHING SIGNAL DISPLAY SHOWN BY DASHED LINE. PF——
4. STEADY SIGNAL DISPLAY SHOWN BY SOLID LINE. PEDESTRIAN FLASHERS
CONTROLLED SIGNAL
NO. DATE BY |CHECK [DESIGN|REVISION/SUBMITTAL
Kimley») Horn EAST - VOLUME 3 (SYSTEMS) SHEET
SIGNAL SYSTEM 137
GENERAL
SVYSTrAa £ sourHWEST o
METROPOLITAN SYMBOLS, LEGEND AND GENERAL NOTES
G G ¢ 0 u N ¢ ! t DISCIPLINE: S S S SHEET NAME: 240
PRELIMINARY ENGINEERIN YSTEM SIG-GEN-001
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INTERLOCKING SIGNAL (COLOR LIGHT) SYMBOLS: SIGNAL ASPECTS:
TRACK CODE ASSIGNMENT OF ELECTRONIC TRACK CIRCUITS
B—HEAD O TRAIN TO WAYSIDE LOOP (TWC) G GREEN (CLEAR)
SIGNAL NUMBER (LED TRACK INDICATOR IF USED) FY Ekéﬁ:g\fogﬂ[;:_\%vécm@) TRACK CODE ASSIGNMENT
—  A-HEAD > TRAIN
! Y YELLOW (APPROACH) c1 TRACK CIRCUIT — DETECTION CODE
GREEN (CLEAR) C2 APPROACH ASPECT CONTROL CODE
= STATION STATION PLATFORM R RED (STOP)
/7N "~ FLASHING YELLOW c3 APPROACH DIVERGING CONTROL CODE
\ > —— YELLOW (APPROACH) L LUNAR (RESTRICTING)
C4 NOT USED
A
FILLED SECTOR INDICATES CONTROLLED SIGNAL ¢ INSULATED JOINT R/F (ngll\)/Eg\(';/‘llzl\TG FéLEs:Flgc GREEN o T P T p———
BOLD DENOTES DEFAULT ASPECT (RED) TRAFFIC TUMBLE DOWN CODE INITIATED WHEN
LUNAR WHITE (RESTRICTING) R/FY RED OVER FLASHING YELLOW c6 ROUTE ESTABLISHED AT INTERLOCKING
HIGHWAY GRADE CROSSING (DIVERGING APPROACH)
FLASHING GREEN (DIVERGING CLEAR) c7 CLEAR ASPECT CONTROL CODE
FLASHING YELLOW (DIVERGING APPROACH) R/FL (RDEI'\D,Eg\élE,fG F,;QSS?,;TST,,';%';AR c8 NOT USED
FLASHING LUNAR (DIVERGING RESTRICTING) co RESTRICTING CODE
AUTOMATIC SIGNAL (COLOR LIGHT) ABBREVIATIONS: EQUATED DISTANCE FORMULA:
2500+00 STATIONING @ EQUATED DISTANCE (ASCENDING)
XXXX E EASTWARD SIGNAL NUMBER = ACTUAL DISTANCE x (4+G)
—~— GREEN (CLEAR) 7
N BOLD DENOTES NORMAL ASPECT XXXX W WESTWARD SIGNAL NUMBER
N\ FLASHING YELLOW (APPROACH DIVERGING) @ Ef”igﬁAT'%’;?/E;C(EDES‘EENE')NG)
YELLOW (APPROACH) XXXX T TRACK CIRCUIT NAME = (4
RED (STOP) EQ— EQUATED DISTANCE EAST
-EQ EQUATED DISTANCE WEST
ve VERTICAL CURVE
Y UPGRADE GOING EAST
N\ DOWNGRADE GOING EAST
5% PERCENTAGE OF GRADE
8D TO BE DETERMINED
MAS MAXIMUM ALLOWABLE SPEED
MPHS MILES PER HOUR PER SECOND
MPH MILES PER HOUR
XING CROSING
NO. DATE BY |CHECK [DESIGN|REVISION/SUBMITTAL - SHEET
Klmley)» Horn EAST - VOLUME 3 (SYSTEMS)
S SIGNAL SYSTEM 138
SVSTIrA L‘\ SOUTHWEST GENERAL oF
METROPOLITAN =SHiR=tis SYMBOLS & LEGEND - ROUTE & ASPECT
¢ 0 u N ¢ ! t DISCIPLINE: SHEET NAME: 240
SYSTEMS SIG-GEN-002
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M o <o} M — w0
) <~ ~ 0 © "
+ + + + + +
s © ™~ @ o <
g iy iy 2 iy iy
E1-200 E1-201 E1-202
V 1 1 1 1 1 1
CURVE JNS ' IS WMPH ! ' 35 MPH ! MAS ' MAS ' MAS
o o o o o o o o
o o o o S S a a
+ + + + T T + +
) S 5 3 10 ~ Q Q
0.62% < Ve N 1.65% N Ve X 0.18% X e X —0.80% X Ve X 0.24%
GRADE LINE : .4 : f ' -2 } } : 4 } } : f f - £
o o o
o o o
+ T +
(@] (=) o
() — o
& & &
STATIONING } } } } }
TRK 2
- O
~Q 8
N
(-l\-‘ 8 PF dC-J
Qo o
Q (\l
N g .
| < PLATFORM/ XING <
< ('7) XING HOUSE PF PF HOUSE PF P
= 10'x30 Iéi E@I 6'x8’ n
0 - b= = 18 W
XOX_Lu 2513E FO goX—Lu
E E TRK 1 WB LRT 25117 , 25137 I 25757 %
= e TWcoo | -
s O O 2511W 5
Q I('InJ % % =
t L = <
0 = HOPKINS STATION wl < =
= < T o —
0 i = =Z| =
ul 0 o
== 2514E O
no TRK 2 EB LRT 2510T , coTwC 25127 TWCESO 25147
Lu T T
E o0 O 2510W
N - PF
e )
TBD - 320’ - 6061
~
~
&
~ ~
< <+
2 9 3 BB
g 2 & o] o = + + L
+ o 9 SIS 2 2§
o o S S N n 0
(@} (@} — E [a &) o o~ o~
0O o W0 O o ©
[a) o~ o~ %3] L (V0]
‘ 10 SEC DWELL TIME + 10 SEC @ MPH
= _’ TO 8TH AVE S. (BOTH TRKS)
20 SEC @ __ MPH -
—_TO 8TH AVE S. (BOTH TRKS) ‘
10 SEC DWELL TIME + 10 SEC @ __ MPH + __ SEC PRE—EMPTION (NOTE 2) _ |
70 511 AVE S. =
. 20 SEC @ __ MPH + __ SEC PRE—EMPTION
— 70 5TH AVE S. (BOTH TRKS)
NOTES:
1. TRACK 1 STATIONING AND CURVE INFORMATION ARE NOT SHOWN.
2. IF EASTBOUND SIGNAL AT HOPKINS STATION IS CANCELED & THEN CALLED BY TWC, TWC 0 S0 100 200
REQUEST WILL ACTIVATE XING, SIGNAL CLEARING WILL BE DELAYED BY __ SEC.
3. DISTANCE, SPEED, PRE—EMPTION AND XING APPROACH LENGTHS WILL BE DETERMINED
DURING ADVANCED DESIGN.
NO. DATE BY |CHECK [DESIGN|REVISION/SUBMITTAL » | H EAST VOLUME 3 (SYSTEMS) SHEET
y /’i SIGNAL SYSTEM 139
SVYSTIrA Lo ~ OF
METROPOLITAN STA. 2500+00 TO STA. 2526+00
¢ 0 v N ¢ ! t DISCIPLINE: SHEET NAME: 240

PRELIMINARY ENGINEERING

SYSTEMS

SIG-CLD-001
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M [<e) (o)) w [ee] (o)) ™~
o e o M o ~ 0
+ + + + + + +
r~ — < o < ~ o
o~ M M M) < s w
[fp) w [fp) w [fp) w w
o\ £1-203 o o\ E1-204 o o\ E1-205 o N E1-206
CURVE LINE MAS ' MAS y MAS ' MAS T MAS y MAS y MAS T MAS
TRK 2
o o w w p]
o o ~ ~ M
+ + + + +
o <~ 00 M ~
g} g} g} ~ <+
9 9 9 i 9 e
GRADE LINE 0.24% g« I \VC I —0.20% I VC I 5.00% « I
O O O
o (=) o
+ + +
o (=) O
M < [Tp]
[Te] [Te) [ip]
o~ o™ o~
STATIONING } } }
TRK 2
o o
o o
T ¥
O N
N Lo
Lo L0
N N
< <
= =
7)) 7))
S S
: TRK 1 WB LRT 2575T :
T T
O O
= =
< <
s s
TRK 2 EB LRT 25141
6061’
NOTES:
1. TRACK 1 STATIONING AND CURVE INFORMATION ARE NOT SHOWN.
(? 50 100 2CI)O
NO. DATE BY |CHECK |DESIGN|REVISION /SUBMITTAL - EAST VOLUME 3 SYSTEMS SHEET
Kimley»Horn ( )
P SIGNAL SYSTEM 140
4“ CONTROL LINE DIAGRAM
SVYSTra £ sourHwesTall oF
METROPOLITAN REEERi=i STA. 2526+00 TO STA. 2552+00
¢ 0 v N ¢ ! t DISCIPLINE: SHEET NAME: 240

PRELIMINARY ENGINEERING
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N 3 & i = N 3 3
+ + + + T + + +
L) © o] o) — o~ <+ o
w [To] © © r~ r~ ~ ~
& & & & & & & &
CURVE LINE £1-206 : : E1-207 : : £1-208 : : E1-209 : y E1-210
TRK 2 MAS MAS MAS MAS 35 MPH 35 MPH 35 MPH 35 MPH
M o (=)
Te) — —
+ + +
o o~ ~
Tp] (e} [Ce)
N N Ve < 0.47%
Ve —5.00% —0.47%
GRADE LINE f < f I <
: : :
3 s __ MPH @ __ SEC S
re = ___" TO BLAKE ROAD ®
~ R o~
oN
STATIONING } f } f }
TRK 2
__ MPH © __ SEC - -
__ TO BLAKE ROAD PF ‘ ‘ PF
o Yo Y\W R o
Q FRT TRK FRT TRK Q
IV -
o PF PF pa
T} e}
% 12! g
< <
o o
' PF PF ;
w %,I w
z z
— —
T TRK 1 WB LRT 2575T , 25777 2577E!_O T
O —oTWe TWC O 1 O
= O—2575W =
< = <
= S =
BLAKE o
STATION u
<
—
m
2578E FO
TRK 2 EB LRT 25147 , |99TwWe 25767  TwCcoo
LJ I LJ
O 2576W —
= PF PF PF
10'x30° 32)1 Ri $$i 8
PLATFORM XING
6061’ HOUSE 330° L 5803  HOUSE
T T
2 9 ¥
+ 3 S
2 5 N N © Q
owoQ N0+ + i
jr o~ N 00 o) ot
L o & o B 5 B
o 92} L [T p] o [a\} o
10 SEC DWELL TIME + 10 SEC @ __ MPH + __ PRE—EMPTION -
" TO BLAKE ROAD (BOTH TRACKS) ‘
20 SEC @ __ MPH + __ SEC PRE—EMPTION /
__ ' TO BLAKE ROAD (BOTH TRKS)
NOTES:
1. TRACK 1 STATIONING AND CURVE INFORMATION ARE NOT SHOWN.
0 50 100 200
2. DISTANCE, SPEED AND XING APPROACHES WILL BE DETERMINED DURING ADVANCED DESIGN. ! i
3. DISTANCE, SPEED, PRE—EMPTION AND XING APPROACH LENGTHS WILL BE DETERMINED DURING
ADVANCED DESIGN.
NO. DATE BY |CHECK [DESIGN|REVISION/SUBMITTAL - SHEET
Klmley») Horn EAST - VOLUME 3 (SYSTEMS)
/’i SIGNAL SYSTEM 141
SYSTIrA Lo ~ OF
METROPOLITAN STA. 2552+00 TO STA. 2581+00
¢ 0 v ¢ DISCIPLINE: SHEET NAME: 240
PRELIMINARY ENGINEERING SYSTEMS SIG-CLD-003




Aug, 27 2014 04:17 pm V:\3300_PEC—E\CAD\OVERALL\PLAN SHEETS\SYSTEMS\EO-SYS—SIG—CLD.dwg By: curtis.neft

MATCH LINE - STA. 2604+00

- ™~ <
2 s g
.
% © b
& & Q
E1-211
Il Il Il
CURVI:II_RIRINE ‘ | RV | VAT
o o
fp} fp}
& Ny
D D
—0.47% Q VC Q —0.13%
GRADE LINE - = f f - 2
(@) (@] o (@]
o (@] (@] (@]
+ + + +
S & 5 S
[fe) [fe} [fe} «©
[a\] o™ o™ o™
STATIONING | 1 1 1 1 1
TRK 2 EQUATION
[a\]
/D\ | =
< =
e S
o m|< z o
? ~— [ ~— % %)
— 28 b
% ~lo n| <<
N <+ | O S|w
: s =
< o | o|o
w0 [ Z |
'(7) R L|m
1
L
Z
—
T TRK 1 WB LRT 26397
o
<
=
TRK 2 EB LRT 25787
5803

NOTES:
1. TRACK 1 STATIONING AND CURVE INFORMATION ARE NOT SHOWN.
0 50 100 200
S S i EAST - VOLUME 3 (SYSTEMS) SHEET
Klmley») Horn P SIGNAL SYSTEM 142
SVYSTra V4 SOUTHWEST4 I! CONTROL LINE DIAGRAM o
METROPOLITAN (i —— STA. 2581+00 TO STA. 2604+00
DISCIPLINE: SHEET NAME: 240

PRELIMINARY ENGINEERING

SYSTEMS SIG-CL D-004




Aug, 27 2014 04:17 pm V:\3300_PEC—E\CAD\OVERALL\PLAN SHEETS\SYSTEMS\EO-SYS—SIG—CLD.dwg By: curtis.neft

+2627+51

E2—200
CURVE LINE MAS MAS
TRK 2
(@) (@) o o
(@) (@) (@] a
+ + + +
[ve] ()] (o] a
= = o p]
e} e} <o) €]
—0.13% T Ve T —~0.06% T ve @
GRADE LINE
(@]
8 s S
s S 3
— o™ M)
[¢o) w0 |
o o N
STATIONING } } } f
TRK 2
o o
) )
+ +
< o
o ™
© ©
~ ~
< <
= =
(7)) (%))
1 1
L L
z z
- 2639T TRK 1 WB LRT -
I I
(@) (@)
= =
< <
= =
2578T TRK 2 EB LRT
5803’

NOTES:
1. TRACK 1 STATIONING AND CURVE INFORMATION ARE NOT SHOWN.
0 50 100 200
S S i EAST - VOLUME 3 (SYSTEMS) SHEET
Klmley») Horn P SIGNAL SYSTEM 143
SVSTrAa 4 SOUTHWES CONTROL LINE DIAGRAM o
METROPOLITAN et —— STA. 2604+00 TO STA. 2630+00
DISCIPLINE: SHEET NAME: 240

PRELIMINARY ENGINEERING

SYSTEMS SIG-CL D-005




Aug, 27 2014 04:17 pm V:\3300_PEC—E\CAD\OVERALL\PLAN SHEETS\SYSTEMS\EO-SYS—SIG—CLD.dwg By: curtis.neft

- » ) © N 0
<o) e} M (e} <o) ~
e e 5 e T N
o 0 0 o~ © &
9! o} 5! <+ 3 2
X X E2-201 X X F2-202 X & F2-203
F2-200 , , - . . — . . -
CURVE NS MAS ' ' 30 MPH ' 30 MPH ' 35 MPH ' MAS ' NAS
o o o < i o o o
o Te) fe} < (@) o ~
+ s + + + + + +
o — 0O r~ Q0 N ~ o
[’p) ™M ™M M M <~ < To)
< < < < & Q Q <
GRADE LINE | 1.12% ¢ ve L -5.00% L ve g 0.50% « i Ve i 2.50% i ve
(@] o o
@] o (@]
I T T
(@] o (@)
o} ~ fp]
© [(e) O
N o o
STATIONING : : :
TRK 2
o o
S S
T T
o [0
™ [0
© ©
~ ~
< <
7)) PF 7))
K 18 K
=z =z
4 4
T TRK 1 WB LRT 26397 . 26417 O 2641E 26697 T
8 rosowo T oo T 8
< <
= =
LOUISIANA AVE
STATION
TRK 2 EB LRT 2578T . LTWC 26387 weeo | O 204%E 26407
263800
PF PF =
10°%30
PLATFORM
5803’ —— 370’ —— HOUSE 1381
< <+
39 ¢ %
@ 9 T o o
q
g & 8§ 7
0 5 5 o© &
) Lt Lol wn o~
NOTES:
1. TRACK 1 STATIONING AND CURVE INFORMATION ARE NOT SHOWN.
0 50 100 200
NO. DATE BY |CHECK [DESIGN|REVISION/SUBMITTAL - SHEET
Klmley») Horn EAST - VOLUME 3 (SYSTEMS)
SIGNAL SYSTEM 144
4“ CONTROL LINE DIAGRAM
SVYSTIrA £ souriwestll oF
METROPOLITAN - STA. 2630+00 TO STA. 2655+00
¢cC 0 U N C I L
PRELIMINARY ENGINEERING peare SYSTEMS SreeTAe 240
SIG-CL D-006




Aug, 27 2014 04:17 pm V:\3300_PEC—E\CAD\OVERALL\PLAN SHEETS\SYSTEMS\EO-SYS—SIG—CLD.dwg By: curtis.neft

00 TS o @ 0 o ~ M) o
o 0 o o o g — o~ M
+ T + + + + + + +
[Te) — M < ™~ N < [te) ™~
0 © © © © ™~ ~ ™~ ™~
w0 [¢e) (e} <o) © <o) <o) <o) O
o N E2—204 ¢ o E2-205 o E2-206 o o E2-207 N
CURVE ST MAS ' 35 MPH ' 35 MPH ! 35 MPH ' 35 MPH ' ' 35 MPH ' MAS
o ™~ ™~ o @]
= ™~ ™~ o o
+ + + + +
Yol M < M <
0 © © ™~ ~
< & & & &
GRADE LINE L 0.20% « | | ~0.15% - pove S —0.42%
o o o
o (@] (@]
+ + +
@) (@] o
te) M~ 00
Yo} <o) ©
STATIONING ¢ , ¢ , ¢
TRK 2 )
__SEC @ ___’ MPH ‘ ‘ _SEC @
__’ TO WOODDALE AVE ‘ ‘ __' TO WOODDALE AVE
PF PF
o Y o
S FRT TRK o FRT_TRK 7
o) o
9 PF PF S
© ©
& 1 % &
< <
= =
(%)) (%))
1 1
w PF PF w
= WOODDALE Z
5 e INTERLOCKING 5
1€
(I) : il : Twczww FO2671E 27117 TRK 1 (I)
QO
= A 3A . o1 =
< z <
= N [ Ol a =
® £ = |u WOODDALE STATION
g |z
o
=
@ 2E
: 27 , COTWC 2668T :—02672E 26727 TRK 2 EB LRT
PF 2w
10'x30° w 6'x8’ | oF
sional>" XING 1@1 10'%30"
BUNGALOW HOUSE L PLATFORM
) 1282° ) 330 HOUSE 4043’
! ——
O ~ B N~
o L 3 S R & ~ % L o
& + + + Ry @b £ = d
8 © ~ — ) o o~ ©0 i — % © ~ N lie]
© 9} n <~ n ©0 © o — o o [0} © ~
< © © + © © © +  + + S e\ RN +
N N o) N N S\ ~~ ® s
0 ©  © © a a ~
S n %) o = 0 % © © © O S o o ©
(V2] o o o~ wn o o o™ o~ o~ v Lt w ol
L 10 SEC DWELL TIME + 10 SEC @ __ MPH
‘ ___’ TO WOODDALE AVE. (BOTH TRKS)
20 SEC @ __ MPH |
TO WOODDALE AVE (BOTH TRKS) ‘
NOTES:
1. TRACK 1 STATIONING AND CURVE INFORMATION ARE NOT SHOWN.
2. INTERLOCKING CONTROL SIGNALS AT STATION ARE TO BE FLEETED FOR NORMAL
OPERATIONS.
3. DISTANCE, SPEED, PRE-EMPTION AND XING APPROACH LENGTHS WILL BE DETERMINED
DURING ADVANCED DESIGN.
NO. DATE BY |CHECK |DESIGN|REVISION / SUBMITTAL - | H EAST VOLUME 3 (SYSTEMS) SHEET
y - SIGNAL SYSTEM 145
SYSTIA Lo ~ - OF
METROPOLITAN STA. 2655+00 TO STA. 2682+00
¢ 0 v N ¢ ! t DISCIPLINE: SHEET NAME: 240
PRELIMINARY ENGINEERING SYSTEMS SIG-CL D-007




Aug, 27 2014 04:18 pm V:\3300_PEC—E\CAD\OVERALL\PLAN SHEETS\SYSTEMS\EO-SYS—SIG—CLD.dwg By: curtis.neft

% S
+ T
o )
= X
CURVE LINE N e2-200
TRK 2 MAS 35 MPH
o o o o o o
Irs) Irs) I} o S S
o = & & & &
GRADE LINE : Ve : —0.78% N\ _ pove ~1.00% \_ Y ve  § -074x
E 8
e e
s
STATIONING 3 : o
TRK 2
o o
S S
¥ T
N ®
® o
© N~
~ ~
< <
|— |—
7)) 7))
(] (]
=z =z
E' 27117 TRK 1 WB LRT ;
O O
~ ~
< <
= =
26707 TRK 2 E8 LRT
4043’
NOTES:
1. TRACK 1 STATIONING AND CURVE INFORMATION ARE NOT SHOWN.
0 50 100 200
NO. DATE BY |CHECK [DESIGN|REVISION/SUBMITTAL - SHEET
Klmley») Horn EAST - VOLUME 3 (SYSTEMS)
/’i SIGNAL SYSTEM 146
gv bt rn ‘ SOEST , CONTROL LINE DIAGRAM OF
METROPOLITAN XTI ———d STA. 2682+00 TO STA. 2708+00
¢ 0 v N ¢ ! t DISCIPLINE: SHEET NAME: 240

PRELIMINARY ENGINEERING

SYSTEMS SIG-CL D-008




Aug, 27 2014 04:18 pm V:\3300_PEC—E\CAD\OVERALL\PLAN SHEETS\SYSTEMS\EO-SYS—SIG—CLD.dwg By: curtis.neft

[2s) o o @ ~
o S = o o~
R * 5 & ke
o = = o~ I3V
N N N o N N
E2—209 -210
1 1 1 1 1
CURVI';I_RI'.<IN§ f SERYEE f 35 WPH f 35 MPH ' 45 MPH ' 45 MPH
o o o o
o o (@) (@)
+ + + T
[te) 00 ™~ [
— — o~ o~
N N N N
GRADE LINE —0.74% : Ve : 0.41% « : Ve :
o (@} o o
(@] o o o
+ + T +
o o [0)] o
= o~ N 8}
™~ ™~ ™~ ~
o o~ o~ o~
STATIONING } . } . } }
TRK 2 __ MPH @ 30 SEC . _ __ MPH @ 30 SEC
" TO BELTLINE AVE ‘ ‘ " TO BELTLINE AVE e
PF Nl=
$%¢ =
L
W & =
o =9 o
(@]
D | FrRT TRK %X FRT_TRK | e
® PF o S
o — )
~ 0 5 ~
) e <
< 219 <
= ilka =
n wle n
1 1
L PF L
2 BELTLINE Z
O e INTERLOCKING _
T 27117 X 27157 "‘ 1T . 2765T  TRK 1 WB LRT T
O 00 TWC TWC OO * [y OOTWC O
et O 2711W 1A 3A L =
< <
= = =
< ©
w BELTLINE STATION NOTE 2 25) X
z
1
=
1
&
26727 : oo TWC 27167 TwcoolE,'_. 21 18 Sis . ooTWC 2724T  TRK 2 EB LRT <=
LJ LJ LJ
XING O 2712w PLATFORM /SIGNAL Ll
HOUSE HOUSE
= | PF PF Int
6'x8’ LL kX E@I 107%30° SM
4043’ S 352’ L 1351’ .
T T T
[N o w
2% : ° 3 3o g 5 3
+ O + o T+ + + +
Tolia) [te) [S - — w o o~ — N~ < [}
N W @] NN ™~ = = I~ o Q ’Ql o~ Q
o0& ) oo g o RS R & R
S N s o N £ ws v " o
[a N eN) o~ un Lt L w o™ o v [a N [a N )
20 SEC @ __ MPH + __ PRE—EMPTION
—
1
__ TO BELTLINE AVE.
(BOTH TRKS) ‘ 10 SEC DWELL TIME + 10 SEC @ __ MPH + __ SEC PRE—EMPTION
e ~_7 TO BELTLINE AVE (BOTH TRKS)
NOTES:
1. TRACK 1 STATIONING AND CURVE INFORMATION ARE NOT SHOWN.
0 50 100 200
2. INTERLOCKING CONTROL SIGNALS AT STATION ARE TO BE FLEETED FOR NORMAL 7 i
OPERATIONS.
3. DISTANCE, SPEED, PRE—EMPTION AND XING APPROACH LENGTHS WILL BE DETERMINED
DURING ADVANCED DESIGN.
NO. DATE BY |CHECK [DESIGN|REVISION/SUBMITTAL » | H EAST VOLUME 3 (SYSTEMS) SHEET
I {I y /’ﬁ SIGNAL SYSTEM 147
SVYSTIrA Lo ~ OF
METROPOLITAN STA. 2708+00 TO STA. 2734+00
¢ 0 v N ¢ ! t DISCIPLINE: SHEET NAME: 240
PRELIMINARY ENGINEERING SYSTEMS SIG-CL D-009




Aug, 27 2014 04:18 pm V:\3300_PEC—E\CAD\OVERALL\PLAN SHEETS\SYSTEMS\EO-SYS—SIG—CLD.dwg By: curtis.neft

NOTES:

1. TRACK 1 STATIONING AND CURVE INFORMATION ARE NOT SHOWN.

T+ 2734496

T 2748+98

E3—200

E3—201

CURVE LINE
TRK 2

75 MPH

|
o
&)
o
RN

75 MPH

GRADE LINE

STATIONING
TRK 2

+2735+00

EQUATION

2735+51.71 (BACK)
2746+00.00 (AHEAD)

T2740+00
+2750+00

TRK 1 WB LRT 2765T

MATCH LINE - STA. 2734+00

TRK 2 EB LRT 2724T

MATCH LINE - STA. 2760+00

2543

NO.

DATE

BY |CHECK |DESIGN

REVISION / SUBMITTAL

Kimley»Horn
SYSTrA

PRELIMINARY ENGINEERING

A
pd SOUTHWES T %= '!

METROP OLIT AN Green Line LRT Extension ~
¢C 0 U N C I L

EAST - VOLUME 3 (SYSTEMS)
SIGNAL SYSTEM
CONTROL LINE DIAGRAM
STA. 2734+00 TO STA. 2760+00

DISCIPLINE:

SHEET NAME:

SYSTEMS SIG-CLD-010

SHEET

148

OF

240




Aug, 27 2014 04:18 pm V:\3300_PEC—E\CAD\OVERALL\PLAN SHEETS\SYSTEMS\EO-SYS—SIG—CLD.dwg By: curtis.neft

@ o ~ @D ~
p] @ — M =2
3 & & + 3
© ™~ ™~ 0 [ee]
~ ™~ ™~ ™~ ™~
E3—201 o N N E3-202 N N E3-203
CURVEI'RII-;NE 45 MPH ! 40 MPH T30 MPH T 45 MPH ! MAS 45 MPH
(@] (@] Yol wn o o
00 00 ~ o~ ~ ~
+ + + + + +
o o™ NS ™~ [N M
N N N N N N
o~ o~ o~ o~ o~ (S
GRADE LINE —0.50% : Ve : —5.00% : Ve : 0.20% y v § -o70% -
o o o
(@) o (@)
+ + +
o o o
© ™~ 0
~ ™~ ~
o o™ | o
STATIONING f } f } }
TRK 2
o o
o o
T T
o ©
© ©
~ ~
o~ o~
< <
= =
(7)) (%))
1 1
L L
Z Z
_ _
T TRK 1 WB LRT . 2767T E-T @ —~ TI—1AOR - >~ 7 -
) oo TWC QO TWC ' OO* T1-1BOR O
';: O 2765w ';:
TUNNEL—T
= - =
W NOTE 2 = ONLY ONE TRAIN ALLOWED
EST LAKE STATION S IN THE TUNNEL AT ONE TIME
T o ON TRACK 1 OR TRACK 2
2E-T1 H@
TRK 2 EB LRT ,ooTIC 27667  ocoTWC | : =~ OOx* TI—2A0R - [as 2T
PLATFORM O 2766W T1—2BOR
HOUSE
PF PF inl
SM
1030’
2543 370 ) 3205
T T
'9) 0 1
2 © w© z 2
+ 6 0 + z +
o [tg] I7e) o o oD 0
L) © N N © o= ~
5 oo NQ sz R
2 CINS| & o R =
[a\] %) L ) wn [Q\Raa) (9]
NOTES:
1. TRACK 1 STATIONING AND CURVE INFORMATION ARE NOT SHOWN.
0 50 100 200
2. INTERLOCKING CONTROL SIGNALS AT STATION ARE TO BE FLEETED FOR NORMAL I i
OPERATIONS.
*  PORTAL INTRUSION DEACTIVATION LOOP
NO. DATE BY |CHECK [DESIGN|REVISION/SUBMITTAL - |ey ))) Horn EAST _ VOLUME 3 (SYSTEMS) SHEET
- SIGNAL SYSTEM 149
SYSTIrA L OIS, OF
METROPOLITAN STA. 2760+00 TO STA. 2786+00
¢cC 0 U N C I L
PRELIMINARY ENGINEERING peare SYSTEMS SreeTAe 240
SIG-CLD-011




= Q S i
1 + + +
= ™~ o e)
(o] [¢2) o o
2 N & & E3-2
E3—203 E3-204 205
CURVI';I_RI'.<IN§ VIR ; FERYEN ; 75 VP f MAS ’ 75 MPH
(=} o Te) w o o Ie}
o o — oo o o S
+ + + + + + T
© ™~ T9) ~ o 0 —
00 00 (&) (&) o (@) —
N N N N & & &
GRADE LINE ve ¢ —0.30% i Ve i 5.00% # i Ve i —1.15% ;o ve
o o o
(@) (@) o
+ + +
(=] o (@)
o o =
™~ @© 00
™~ o~ o~
STATIONING } . } . }
TRK 2
o o
o o
+ +
© N
[oe) —
N~ [0}
o N
< <
[ =
n o n
1 10'x30 1
T 0 w
zZ SIGNAL  SM P
- BUNGALOW =
T - —~ 1T - -~ T1—-1COR - . 2821T TRK 1 WB LRT T
O TI—1BOR ) €O TWC O
I;: QO o 1wW-T1 I;:
TUNNEL—T]
= 2 =
ONLY ONE TRAIN ALLOWED NOTE 2 -
IN THE TUNNEL AT ONE TIME o
ON TRACK 1 OR TRACK 2
< > 2T - [as T1—2COR *O0O - , coTWC 2802T TRK 2 EB LRT
T1—2BOR @ 2W—T1
3205’ . 1932'
N o Q
00 ylL © % t
hi Q = 2
© ~ o0 N
(9} a0 &)
™~ = ~ = =
o~ wn N L w
NOTES:
1. TRACK 1 STATIONING AND CURVE INFORMATION ARE NOT SHOWN.
0 50 100 200

2. PROVIDE INPUT TO FAN CONTROL SYSTEM AT TUNNEL SYSTEMS HOUSE. [ ]

*  PORTAL INTRUSION DEACTIVATION LOOP

DATE BY |CHECK |DESIGN | REVISION / SUBMITTAL

= SHEET
» EAST - VOLUME 3 (SYSTEMS)
Klmley )Horn SIGNAL SYSTEM 150

qv b-t rn L SOUTHWEST CONTROL LINE DIAGRAM oF

METROPOLITAN STA. 2786+00 TO STA. 2812+00

DISCIPLINE: SHEET NAME: 240

Aug, 27 2014 04:18 pm V:\3300_PEC—E\CAD\OVERALL\PLAN SHEETS\SYSTEMS\EO-SYS—SIG—CLD.dwg By: curtis.neft

PRELIMINARY ENGINEERING SYSTEMS SIG-CLD-012




Aug, 27 2014 04:18 pm V:\3300_PEC—E\CAD\OVERALL\PLAN SHEETS\SYSTEMS\EO-SYS—SIG—CLD.dwg By: curtis.neft

~ o < © N
[ip} Te] o] ~< [}
& kg & & &
a = I I el
& & F3-206 S & £3-207 &
CURVE LN ’ MAS ’ 30 MPH ’ MAS ’ 70 MPH ’ MAS
Te] = o
o ? [ee)
& 2 5
& & &
GRADE LINE 0.20% « I e I —0.60%
o o o
o (@] o
¥ e e
o o ~
o Lp] M
oo} Q 0
o~ [N} o™~
STATIONING : : : : : :
TRK 2 EQUATION
PF PF -
—~| O
| <C
A 1k
= v .. 5| o
? FRT_TRK A FRT_TRK g Q
q NS ®©
o PF PF ~[e 9
Joe) 218 o)
o | O
; 2 e |8
. O .
< PLATFORM /XING pelps <
& HOUSE, | &
' 10 x30 PF PF :
(] (]
=z =z
4 4
T 28217 . 28237 28255!_0 28597 TRK 1 W8 LRT | T
O 5T TWeoo O
= 2 =
< O 2821w i >
= o =
i
21ST STREET STATION »
%
~
2824F FO
28027 .| coTwe 2820T Tl oo s 28247 TRK 2 EB LRT
L) L)
O [2820w XQX
fgi Igi Egl
1932’ -t 320° -t 3249
o~
~
s
o~ N ol
= - o <«
B9 T T w
Y ¢
o 3 090 ¥ 9
w) L o™ U o [aN]
10 SEC DWELL TIME + 10 SEC @ __ MPH + __ o
—_ TO 21ST STREET (BOTH TRACKS) !
. 20 SEC @ __ MPH + __ SEC
b= 70 2157 STREET (BOTH TRKS)
NOTES:
1. TRACK 1 STATIONING AND CURVE INFORMATION ARE NOT SHOWN.
0 50 100 200
DATE BY |CHECK [DESIGN|REVISION/SUBMITTAL - SHEET
Klmley») Horn EAST - VOLUME 3 (SYSTEMS)
/’m SIGNAL SYSTEM 151
qv bt rn L SOUTHWEST <\ CONTROL LINE DIAGRAM OF
~ - 7
METROPOLITAN SSHiR=tis = STA. 2812+00 TO STA. 2838+00
PRELIMINARY ENGINEERING AR peare SYSTEMS SreeTAe 240
SIG-CLD-013




Aug, 27 2014 04:18 pm V:\3300_PEC—E\CAD\OVERALL\PLAN SHEETS\SYSTEMS\EO-SYS—SIG—CLD.dwg By: curtis.neft

g b S S
~ + + +
[aN) M < [e))
< fol fol w0
X E4—200 S S £4—201 S
CURVETRﬂNE MAS ’ 75 MPH as ’ 35 MPH ’ 15 MPH
GRADE LINE —0.60%
o o o o
o o o o
+ + + +
o < o (@}
~ < [Tp} O
& & & g
STATIONING f f } . }
TRK 2
<
M=
ElE
al=
(= =5 o
o Ol o
+ % F
[e0] = <t
™ —|2 ©
@ 2|3 ©
N Ll N
) e )
I<£ Sl PLATFORM I<£
w HOUSE |
' = |
% 10'%x30° %
_ _
T TRK 1 WB LRT 2859T . 2861T 2863EI|—O T
8 oo TWe TWC 0o ' 8
O 2859W
< <
= =
PENN AVE STATION
2862E
TRK 2 EB LRT 2824T ,TooTWC 286071 TWC 0o !_o
L] L]
O 2860w
ligi Bgl
3249’ - 370’ —
- < .
P &3
o) ) © N o
£ o] 0 % el
~ [N o~ ~ ;
o & & o 8
%2} Lt Lt ) o~
NOTES:
1. TRACK 1 STATIONING AND CURVE INFORMATION ARE NOT SHOWN.
0 50 100 200
NO. DATE BY |CHECK [DESIGN|REVISION/SUBMITTAL - SHEET
K|m|ey») Horn EAST - VOLUME 3 (SYSTEMS)
P SIGNAL SYSTEM 152
AI- CONTROL LINE DIAGRAM
SVSTIrAa £ soUTHWESTS N oF
METROPOLITAN EEEImiE s STA. 2838+00 TO STA. 2864+00
¢ 0 v N ¢ ! t DISCIPLINE: SHEET NAME: 240

PRELIMINARY ENGINEERING

SYSTEMS SIG-CLD-014




Aug, 27 2014 04:18 pm V:\3300_PEC—E\CAD\OVERALL\PLAN SHEETS\SYSTEMS\EO-SYS—SIG—CLD.dwg By: curtis.neft

§ & A 3
+ + + ¥
<~ 0 o~ —
© © ™~ o)
S S & F4-203 S
F4-202 -
CURVI';I_RI'.<IN§ } TEPh t 75 VP t 75 MPH ' 45 MPH
o o
(@] (@]
¥ e
™~ (o))
w w
§ 8
GRADE LINE : - ; —1.05%
o o o
(@] (@] (@]
e e e
o o o
~ 00 (o))
[ve} 00 [se}
o~ o~ [a)
STATIONING : : : : :
TRK 2
[ o
o o
¥ T
< o
(o] ()]
0] 0]
N N
< <
= =
7)) 7))
1 1
L L
Z PENN AVE =
3 INTERLOCKING 3
T 2885T EHe T , T
LJ LJ
(|._) TWC 0O = = ._Hwoowc (|._)
< <
= =
o)
=2 N
2862T ™we wZE!—. 1B 2T 3B ) 00 TWC
L) L)
10'x30° & 2w
ing
P 3u
SIGNAL
BUNGALOW
1853’ —— 467’ —— 1171’
~ < ~ M~ — —
< ~ =} N
: 2 B E: Pog
Q 0 00 :%w 0 9
N N ﬁ mr\lﬁ B o~
Q %) %] %Ew %) o
(] [aig o oo o )
NOTES:
1. TRACK 1 STATIONING AND CURVE INFORMATION ARE NOT SHOWN.
2. INTERLOCKING CONTROL SIGNALS AT STATION ARE TO BE FLEETED FOR NORMAL O 50 100 200
OPERATIONS.
NO. DATE BY |CHECK [DESIGN|REVISION/SUBMITTAL - SHEET
Klmley») Horn EAST - VOLUME 3 (SYSTEMS)
/’m SIGNAL SYSTEM 153
4“ CONTROL LINE DIAGRAM
SVYSTra £ sourHwesTall oF
METROPOLITAN EEEImiE e STA. 2864+00 TO STA. 2890+00
¢ 0 v N ¢ ! t DISCIPLINE: SHEET NAME: 240

PRELIMINARY ENGINEERING

SYSTEMS SIG-CLD-015




NOTES:

N o~ o 00 ~ o
0 0 ) le} M -
+ + + + + £
o < 0 ~ o~ 5
D [oxd D (o2} o —
& Q & Q & Q
E4-204
CURVE_LINE ; ; ; ; , H
TRK 2 35 MPH 45 MPH MAS
) ) o Q =
™~ ™~ o o ©
+ + + T +
0 ™~ o < o
(o)} (o)} o o o
& & Q Q Q
GRADE LINE —1.05% ; ; —0.20% , , : ~0.60%
5 8
=) 3
= —
& Q
STATIONING : :
TRK 2
8 o
? o
5 T
S ©
2 -
& o
o N
i <
0 |—
0 »
! 1
U W
£ z
- 3
T 28977 28997 =0 2901E TRK 1 WB LRT T
O TWC 00! 5
'_ ~
g <
= =
VAN WHITE STATION
2902E
28867 .\(OOTWC 28987 TWC oo r<3 TRK 2 EB LRT
PLATFORM
HOUSE
PF
D=
$$€ 10'x30°
171 370 ——
N o
o o
g% i 0
™~ 3 o = o
a @ o 2 ©
o« NN s
o & & © &
vl (i} (i} 2 N
1. TRACK 1 STATIONING AND CURVE INFORMATION ARE NOT SHOWN.
0 50 100

NO.

DATE

BY

CHECK

DESIGN

REVISION / SUBMITTAL

Kimley»Horn
SYSTrA

SOUTHWESTSS
METROPOLITAN Green Line LRT Extentlon
¢ 0 U N C I L

Aug, 27 2014 04:18 pm V:\3300_PEC—E\CAD\OVERALL\PLAN SHEETS\SYSTEMS\EO-SYS—SIG—CLD.dwg By: curtis.neft

PRELIMINARY ENGINEERING

EAST - VOLUME 3 (SYSTEMS)
SIGNAL SYSTEM
CONTROL LINE DIAGRAM
STA. 2890+00 TO STA. 2916+00

DISCIPLINE:

SYSTEMS

SIG-CLD-016

SHEET

154

OF

240




Aug, 27 2014 04:18 pm V:\3300_PEC—E\CAD\OVERALL\PLAN SHEETS\SYSTEMS\EO-SYS—SIG—CLD.dwg By: curtis.neft

NOTES:

< o @ N 2R %
0 M ™ @ T~ 3
+ + + + + + +
~ — ) ~ ~ —
— ™~ o~ o~ MmN <+
& & & E4-208 & E4-209 & E4-210 &
£4-207 - _ _
CURVE LINE ’ MAS ’ MAS ’ MAS ’ 25 MPH — TO WMPH ’
TRK 2
20 MPH
8 3 3 & N 8 ®
+ + + + + + +
s <+ o0 = < o) o
— N N M M M <
Q Q Q a Q Q Q
GRADE LINE i ~0.60% : ve i 4.50% 4 i ve i 0.20% i ve [ —2.50%
o a o
o a (@)
+ + +
o a o
o~ M <
[} [0} »
o~ o o~
STATIONING I : = :
TRK 2
o o
S S
T ¥
© o
o <
o o
N N
|<£ XING XING ,f
n HOUSE HOUSE )
' = 6'x8D= '
8 6'x8’ 1 8
z z
4 4
T 2943T o T
g g
< = 2 | <
= ° N =
[m) =
(@} (@)
e b
o S
o
29027 o
-
4225’
00 O 9] o N o~
< (@] (&) [@XaN] [ce)
+ + + T+ +
M [} 0 o O o
M M M <+ < ~
[&)] ()] (@) o o [e2)
[aN] o~ (&) o ~N
20 SEC @ __ MPH ‘ ‘ 20 SEC @ __ MPH
___" TO GLENWOQD AVE. (BOTH TRKS) ‘ "=__"T0 GLENWOOD AVE. (BOTH TRKS)
1. TRACK 1 STATIONING AND CURVE INFORMATION ARE NOT SHOWN.
0 50 100

2. DISTANCE, SPEED, PRE—EMPTION AND XING APPROACH LENGTHS WILL BE DETERMINED
DURING ADVANCED DESIGN.

NO.

DATE

BY

CHECK

DESIGN

REVISION / SUBMITTAL

Kimley»Horn
SYSTrA |.&2. =

PRELIMINARY ENGINEERING

A )

EAST - VOLUME 3 (SYSTEMS)
SIGNAL SYSTEM
CONTROL LINE DIAGRAM
STA. 2916+00 TO STA. 2942+00

DISCIPLINE:

SHEET NAME:

SYSTEMS SIG-CLD-017

SHEET

155

OF

240




Aug, 27 2014 04:18 pm V:\3300_PEC—E\CAD\OVERALL\PLAN SHEETS\SYSTEMS\EO-SYS—SIG—CLD.dwg By: curtis.neft

~ To) o — o~ To) @
— 0 00 Y] o i) 0 Tp)
+ + + + T + + o
[aN] [l ) o — ™~ o +
< < ~ 'p} ) 'p} © ~
[} [} (o)} [} (o)) [} (o)} o
CURVE LINE N OE4-211 N E4-212 ¢ o E4-213 N N E4-214 N
RK 3| 10 MPH 20 MPH ' 20 MPH ' 20 MPH 20 MPH ' 20 MPH ' T0 MPH '
20 MPH
— M © © — — M [p)
© © 0 o ~ ™~ © ©
+ + + + + + + T
faN] 5o} ~ o o ~ e} L
> > > & & & & &
N v o —0.43% o Ve N 4.50% « o Ve N —450% o vC o 0.75% «
GRADE LINE Pt : : : : : : : ' : : '
o o (o]
o (@] M0
+ + [N
o (=] ol +
[To] © [~
[e)) (&) ;O
o~ o~ [aV|¥eN)
STATIONING f f f f ;
TRK 2
o
)
+
I
<
o
I3
. EXISTING
< INTERCHANCE
n INTERLOCKING
1
L
Z ROYALSTON STATION |
— 2947E
T . 20457 |!_O 29617 TRK 1 WB LRT 1601-@
O "1 0O TWC TWC GO | '
= O 2943W
<
= PF PF
2946E
| coTwe 29447 TWC 0o !_O 29467 TRK 2 EB LRT 1620
L] U L]
PLATFORM O 2944W
HOUSE ROYALSTON STATION
=0
10'x30
-t 350’ — 1506’ —
o
e
Y N 2
+ A - + @
(@} M ¥ © N~ o~
<+ <+
i 3 = S &)
& 9 R o
> o 3 & o
o™ wn Lt [TVs]

NOTES: 0 50 100 200
1. TRACK 1 STATIONING AND CURVE INFORMATION ARE NOT SHOWN.
NO. DATE BY |CHECK [DESIGN|REVISION/SUBMITTAL - SHEET
» EAST - VOLUME 3 (SYSTEMS)
Klmley )Horn SIGNAL SYSTEM 156
gv bt rn ‘ SOUTHWEST |‘ CONTROL LINE DIAGRAM OF
METROPOLITAN (i = STA. 2942+00 TO STA. 2962+32
DISCIPLINE: SHEET NAME: 240

PRELIMINARY ENGINEERING

SYSTEMS

SIG-CLD-018




Aug, 27 2014 04:41 pm V:\3300_PEC—E\CAD\OVERALL\PLAN SHEETS\SYSTEMS\EO-SYS—SIG—-RAC.dwg By: curtis.neft

o o o o o o o o o o [Te] wn M) M o o
o o o o o o o o o o ~ ~ M mn — —
+ + + + T + + + + + + + + + + +
o < ™~ » 0 ~ o o~ o < og i) ™~ o o ™~
o o o o — — o~ o M M M < ~ wn © ©
's] w w w w w w w w w wn [1e) [Te] wn w w
o™ [aN] o~ (V] (V] (V] [aN] [aN] [aN) [aN) (V] [a\] (V] (V] [aN) [aN]
GRADE LINE | -2-62% Ve 1.65% ,  VC 0.18% , VC | -080%. , VC 0.24% .V —0.20% ‘ Ve . 5.00% ‘ e ,—5.00% ve , —0.47%
- ‘ ‘ — ‘ ‘ - ‘ - ‘ ‘ _ ‘ ‘ - = ‘ ‘
o S o IS IS o o
+ s + + + + +
=] o o o o o o
=] — o M ~ [T9] (<o}
LO [Te) [Te) [T} [Te} [Te) wn
N o~ o~ o~ o~ o~ o~
(18D) G * C7 =
(1BD) Y * c2—=
C3 —-— }R <] C9—=
G / L.O.
5TH AVE
STHL'%\/E (NOTE 1)
(NOTE 1)
o
— o
N~ (18D) G * Cc7 — 5
N
(_t‘ (T8D) Y * C2 = B
[eoNe] N
w o C9 = R CO —=— .
33 ‘ < <
< Q 4/ L.0. 0
~ S5TH AVE '
0 - L.0. (NOTE 1) w
o < 8TH AVE Z
— '(7) (NOTE 1) -
Z T
T O
5% 2
-
T =
— (|'_) TRK 1 WB LRT 25117 ) 25137 ) ii 25138 2575T
[9p] < "TOOTWE TWC SO
LI;J = é—( 2511W v
a) “ HOPKINS ¢
Z = | STATION <
L <C| z
E 2514E o
TRK 2 EB LRT 25107 ® (OOTWC  TWCco| 251471
g—1‘25WOW 2012t |
TBD J LA 6381'
TBD —— 6157 =EQ 6391’
FQ—=6003"
—C7 >k G} —C7
—= (2 ‘ * Y} —=C2
—C9 } D R} —C9
L.0.
L.O. R
\—ﬁ< : > \—ﬁ< 5TH AVE
(NoTE 1) (NOTE 1)
—C7 S G, —C7
—= (2 FS Y —=C2
= (9 > R; —C9
\ \R \ L.0. )
BTHL.OAVE ‘ e STH_AVE NOTE:
(NOTE 1) {NOTE 1) % RELAY INTERFERENCE TO ELECTRODE 1. SXSF‘R/NXSF‘R ARE BACK CONTACT REPEATER OF XING STICKS.
NO. DATE BY |CHECK [DESIGN|REVISION/SUBMITTAL -
Klmley») Horn EAST - VOLUME 3 (SYSTEMS) SHEET
SIGNAL SYSTEM 157
qv b-t rn L SOUTHWEST <\ ROUTE AND ASPECT CHARTS OF
~ - 7/
METROPOLITAN SEEERi=i = STA. 2500+00 TO STA. 2570+00
PRELIMINARY ENGINEERING senre s PCLE SYSTEMS SrEETAE 240
SIG-RAC-001




Aug, 27 2014 04:41 pm V:\3300_PEC—E\CAD\OVERALL\PLAN SHEETS\SYSTEMS\EO-SYS—SIG—-RAC.dwg By: curtis.neft

3 3 5] 8 S 8 3
+ + + + + + +
o ~ [ve) o [} o —
[ [e)] — — N M M
n n o © © © ©
~N ~N ~N ~N ~N ~N ~N
GRADE LINE —-0.47% . Ve _ _ —0.13% . Ve —0.06% , Ve 1127, Ve
3 S S 5] S S 8 S S
o
E + + + + + b + +
4 2 S 3 & 5 o I 23
b Ire) n © 0 Ire} © © ©
~N ~N o~ o~ o o~ ~N ~N
t f f . f f f— f f . f
EQUATION
C7 = }G % } C7 —
C2 = }Y B } C2 =
C9 —=— 1R <] 1 — C9 —=—
—~|a
G—/ L0 >@_/ S|S
BLAKE ROAD EI(: 3(:
(NOTE 1) 2.
w|a
M
~N|o
< |O
+|
o a2 o
o RS o
T C7-=— G * c7-= T
o ‘ ‘ To}
B C2 = Y * Cp e g
N ‘ ‘ N
. cy = R c9 = .
< i <} <
= =
" L.0. - "
1 BLAKE ROAD = 1
L (NOTE 1) £ Z L
Z 4|3 Z
- ole -
I Ve I
O 0|5 O
= g =
< NE: <
= Zle =
2577E|—F
25758T 2577T | 2639T TRK 1 WB LRT
TooTWC TWCoo!
2575W [a)
<C
@)
o
BLAKE "
STATION <K(
1
[an]
25407 L COTWC %@ggg < 25787 TRK 2 EB LRT
! 25767
2576W
6187 ‘ 6133
6137=EQ g3g17 6825 =EQ 6177
EQ=6003 o EQ=5360"
= C7 , * G‘ - C7
= C2 ; * Y{ = C2
—=C9 D R ‘ —=C9
= >
\ L.0.
BLAKE ROAD
(NOTE 1)
= C7 } B G{ = C7
= C2 1 kK Y} ——C2
—C9 } D R } —C9
- >
\ L.0. NOTE:
BL(ANKOETER?)AD 1. SXSPR/NXSPR ARE BACK CONTACT REPEATER OF XING STICKS. % RELAY INTERFERENCE TO ELECTRODE
NO. DATE BY |CHECK [DESIGN|REVISION/SUBMITTAL - SHEET
Klmley») Horn EAST - VOLUME 3 (SYSTEMS)
SIGNAL SYSTEM 158
qv b-t rn L SOUTHWEST <\ ROUTE AND ASPECT CHARTS OF
~ -
METROPOLITAN EEYCIGETT = STA. 2570+00 TO STA. 2635+00
¢ 0 v N ¢ ! t DISCIPLINE: SHEET NAME: 240
PRELIMINARY ENGINEERING SYSTEMS SIG-RAC-002




Aug, 27 2014 04:41 pm V:\3300_PEC—E\CAD\OVERALL\PLAN SHEETS\SYSTEMS\EO-SYS—SIG—-RAC.dwg By: curtis.neft

o < < [=] [=] o o ~ o o o Q Q o o Qo O
rel + % S S ~ - ~ON [roTe} re] re] S © S ©
+ + 4+ + + + + +  + + o+ + + F o+ + +
8 ISR Q i o 8 DS R X @ © > o 3 3
w ©o ©w ©o ©o o o «© © © [(s} [<e} [<e} o ©O ~ IN|
N N N o~ o~ o~ o~ N o~ o~ o~ o~ o~ o~ ~N o~ N
—5.00%. , VC 0.50% 4 - 2.50% Ve 0.20% Ve, —-0.15% Ve, —-0.42% ) Ve . —0.78%.___ VC —1.00% e
T \ T T T \ \ T T T T T
GRADE LINE 8 8 8 8 8 8 8
3 & & & & 5 &
n 7o) ~ 00 o (e}
& & & & & & Q
} . } . } . } . } . } . }
G * C7-—= } C7 = } 16 * } C7 =
Y /% co—=— c2— \ Y * C2 =
R <7 c9— }\ L * 03—
R
<7 f ) C9—+=
R/FG <F
R/FY
1R IR R/
~—_1
S o
5 Gk 7= c7 = G * c7 = Q
2 / | | 2
Y C2 = C2 — Y C2 —=— o
N I * I I I * ([:‘
|<£' R 1 co = ‘ ,/ L * C3= <
n <] / R ‘ co— 5
! R/FG < 0
L 1
=z R/FY Ll
- R/FL <
I <} R/ =
5 5
3 <
E B A WOODDALE 2
2641E 1E INTERLOCKING 2671E
26397 ) ~ 2669T ./ K T ) 26717 ! I~ 27117 TRK 1 WB LRT
T coTWC TWCoo ' TWCoo ' . ,TooTWC TwCoo'
2641T in A e
2639W A LB
>
t9)
LOUIS ANA 3 € 2| [woonae
STATION 2 STATION
a
B A [}
2642E ZE'_W\" g 2672F
25787 comwc  Twceo, I~ 26421 mweoo NB - 7 3B | jotwe  Twlo, S 26721 TRK 2 EB LRT
' 26387 ' . 2668T
2638W A—f\/;)'é—' oW
i 3033 o
6173 ‘ 1381° 2343=EQ ‘ 1612’ g ‘ 4395’
EQ-=5360’ ‘ EQ=—1855 EQ-—1624" ‘ FQ-—3638"
=C7 Xk G, =C7 G, * G, =7
-2 _ ok Y, =2 Y / * Y. —=C2
—c9 - FY ~c3 L, ; > FY — 3
R, ~ R, > R, —c9
R/FG
R/FY‘ 1R 3R —
R/FL.
=7 Lk G, =7 c, R G, -7
=2 * Y —c2 Y, \ * Y. —-C2
-9 B FY, -3 L, \ /X > FY —C3
R
R \ > R =9
NOTE: | > 1
R/FG,
1. HOLDING SIGNALS 1E—T1,2E—T1, 1W—T1 AND 2W-T1 ARE CONFLICTING R/FY, > L.O.
AND WILL BE ROUTE LOCKED TO EACH OTHER TO ENSURE ONE TRAIN RJFL WO%%%/ELE AVE * RELAY INTERFERENCE TO ELECTRODE
AT A TIME IN TUNNEL T1. ; ( )
NO. DATE BY |CHECK |DESIGN|REVISION / SUBMITTAL - | H EAST VOLUME 3 (SYSTEMS) SHEET
y SIGNAL SYSTEM 159
SVYSTrA Lo souTiwETSey OF
METROPOLITAN STA. 2635+00 TO STA. 2705+00
¢ 0 v ¢ DISCIPLINE: SHEET NAME: 240

PRELIMINARY ENGINEERING

SYSTEMS

SIG-RAC-003




Aug, 27 2014 04:41 pm V:\3300_PEC—E\CAD\OVERALL\PLAN SHEETS\SYSTEMS\EO-SYS—SIG—-RAC.dwg By: curtis.neft

o o Q o o o e}
o o o o o © ~
T T s T + o+ +
© 0 ~ =4 o N <
= = N I ~ ~ ~
N N N N NI N
—0.74% Ve 0.41% , _ve -0.50% . VC  —5.00%
\ T T T T T T \
GRADE LINE 8 8 g 8 = 8 5] 5] 8
3 & & & b 3 & & 3
= I I ® el < n © ~
~ ~ ~ 0~ ~ ~ ~N ~ ~
~ o~ NN o~ o~ o~ o~ o~
EQUATION
07— e * i C7— G k.
Cc2—— Y * \ Y C2—~— Y *
C3—=— FY \ L C3—=— ry
* <4 ‘ * = * <4 ‘
c9 R <j \ 1 R < <Dn: R
- N T T i L
o R/FC E \% <
BELTLINE AVE Xea—/ < }—/ R/FY o
(NOTE 1) R 3R e .; §
‘ 5|3
° B3 o
o c7— G * G N c7— G * o
+ ‘ ‘ ‘ ‘ ‘ +
8 2= N * Y C2-=— Y * 0
~ ‘ ‘ : N~
(\f C3—=— Y < / L 3= FY < N
I<£ 9= R <J / 1 o < R I<£
n ‘ R/FG o ‘ n
' L.0. ' =|Z !
w BELTLINE AVE R/FY =4 w
Z (NOTE 1) R/FL B =
- ‘ o @ -
D=
T —=|2 I
<
[}
> 22 o
<§‘: . BELTLINE 2|2 <§‘:
INTERLOCKING )
27117 o757 C AR T TRK 1 WB LRT 2765T ) 27677 C ﬂl K
- fooTWe — Two oo x A soTWe FsoTwe — ooTwe y
%l—izww —\%'.B_/. W 27esw
s o
< BELTLINE & WEST LAKE
W STATION STATION
=
| B A
] 27167 2F b= 2E-T1
26927 B oorwc  Ttwcoo, 21 \B3B , _coTuC TRK 2 EB LRT 2724T ,COTWC __coTiC : 3
S -~ < 2768T
N oow %}%’B—' 2w e
4373 )\ ‘ 1703’ ‘ 2543’ ‘ 3575’
5077=EQ 4395’ ‘ 1687 =EQ 4264 2962 =—EQ 3883 =EQ ‘
EQ=3638 ‘ EQ=3873 o
TE=T1
-7 . X G, ‘ -7 % G
=2 % Y, ‘ =2 * Y.
—c3 Lk L, =C9 — > R
R
=9 ‘ * > \—D
> R/FG,
L.0. R/FY
BELTLINE AVE | R 3R
(NOTE 1) R/FL,
26— T1
—c7 e G ‘ —c7 L%k G,
—c2 % Y \ ‘ -2 Xk Y.
—=C3 * L \ \\ —=C9 ; > R
—Co T R, > L[>
‘ R/FG,
BELTUNE AVE R/EY,
(NOTE 1) R/FL, SXSPR/NXSPR ARE BACK CONTACT REPEATER OF XING STICKS. X RELAY INTERFERENCE TO ELECTRODE
NO. DATE BY |CHECK [DESIGN|REVISION/SUBMITTAL - | H EAST VOLUME 3 (SYSTEMS) SHEET
y SIGNAL SYSTEM 160
SVYSTIrAa Lo SRS~ OF
METROPOLITAN STA. 2705+00 TO STA. 2775+00
¢ 0 v N ¢ ! t DISCIPLINE: SHEET NAME: 240

PRELIMINARY ENGINEERING

SYSTEMS SIG-RAC-004




Aug, 27 2014 04:41 pm V:\3300_PEC—E\CAD\OVERALL\PLAN SHEETS\SYSTEMS\EO-SYS—SIG—-RAC.dwg By: curtis.neft

[Te) o o o o n [ie} o (o] T3] [Te} = o
o~ ™~ ™~ o o — @ ] oS o o @ @
+ + o+ + o+ + + + + T F + +
~ o ™M ] ~ n ™~ o Te) = o~ o —
™~ 00 0 00 00 o (o2} o o — — o M
~ ~ ™~ ~ ~ ~ ~ [te] 00 [se] o o o
o~ o™~ ™~ o~ o~ o~ o™~ o~ [aN} o™~ o~ o o~
GRADE LINE |—Y€ } -0.20% .  VC ~0.70% _ VC -0.30% Ve . 5.00% , Ve } ~1.150% Ve, 0.20% , Ve —0.60%
o o o o o o o o o
o o o S o o a o o
+ + + s + + + + +
o o o o o o ~ o <~
@© o o = ~ i} ) ~ <~
~ ~ 00 00 0 0 o0 [e] o
(] o o o o o o~ ™~ (&N}
EQUATION
c7 = G Cc7 = C *, C7 =
C2—=— Y Cc2—=— Y * c2—=—
co— R — R -
| <3 = | <H = =
<] L.O. e/ < 2
21ST STREET Iz
(NOTE 2) e
ole
2|3
o AE o
o ® |0 o
¥ C7 = G C7 = G * C7 = ¥

o) ‘ ‘ ‘ To)
,': 2= Y 2= Y * C2-= c?o
N T T T N

: C9—~— R — R - .
< : - - : < - s
('7) L.O Y/ = (‘7)

0. —

s <J 21ST STREET 21z |
L (NOTE 2) =2 | w
z a7 |2
O - 5 O
I Llu | T
O = O
< 22 |

Ll | m
= =
2825E )
T ‘ 2821T ‘ 2823T H I~ TRK 1 WB LRT
o« % CO SO TWC oo TWC TWC oo
TUNNEL=TI TW=T1 2821W i
| - ?
= ONLY ONE TRAIN ALLOWED = 21ST STREET |
o IN THE TUNNEL AT ONE TIME  (NOTE 1) o aTATION | @
o ON TRACK 1 DR TRACK 2 £ %
I~
2824F 1
SO ** 27 +x CO s 28027 _ooTwe tweso. | TRK 2 EB LRT
! ! 2820T !
Ay 2820W
3575 ‘ 1932 ‘ 3869
3883 —=EQ 5457’ 2002 =EQ ‘ 3519’ 4224’ =EQ
FQ—=5332 ‘ EQ=23178
—c7 . G —=C7
T T
—=C2 .k Y —C2
T T
—=C9 B R —=C9
ey L.O.
> 21ST STREET
(NOTE 2)
—C7 X G, —c7
—C2 X Y. —C2
T T
—C9 ‘ R -9
NOTES: - ‘
— L.O.
1. HOLDING SIGNALS 1E-T1, 2E—T1, 1W—T1 AND 2W—T1 ARE CONFLICTING 2 WXSPR/EXSPR ARE BACK CONTACT REPEATER OF XING STICKS * RELAY INTERFACE TO ELECTRODE CODE 21ST STREET
AND WILL BE ROUTE LOCKED TO EACH OTHER TO ENSURE ONE TRAIN **  PORTAL INTRUSION DEACTIVATION LOOP (NOTE 2)
AT A TIME IN TUNNEL T1.
NO. DATE BY |CHECK [DESIGN|REVISION/SUBMITTAL
= SHEET
Klmley») Horn EAST - VOLUME 3 (SYSTEMS)
SIGNAL SYSTEM 161
SVYSTIrAa L SSTIIUESRS - OF
METROPOLITAN STA. 2775+00 TO STA. 2845+00
¢ 0 v N ¢ ! t DISCIPLINE: SHEET NAME: 240

PRELIMINARY ENGINEERING

SYSTEMS SIG-RAC-005




Aug, 27 2014 04:41 pm V:\3300_PEC—E\CAD\OVERALL\PLAN SHEETS\SYSTEMS\EO-SYS—SIG—-RAC.dwg By: curtis.neft

a o M M a a o
(@) o ~ ~ (@) (@) o
+ + + + + + +
™~ (o)) 'e} ~ o ~ @
w w @ @ a a o
& 8 8 S & & &
~0.60% . v -1.03% . Ve ~0.20% . Ve 1.00% ‘ ve
GRADE LINE S 8 8 ] 8 8 S
+ + + + + + i
o o o (=] a (@) O
0 © ™~ 00 o S -
& & S S & 2 2
| | | | | | |
2859W, 2897W
C7 —=— G X C7 —=— } }G G >k C7 —=—
02— Y * c2 = }i Y Y * 02—
cg = R P c9—~— i\ L Y < c9—~—
R
<J \ R
R/FG <J ‘
‘R/FY
‘R/FL
3598w
o 07— G * 07— ‘ G G * c7-— o
g | | | g
x o . . o W\ s o x
& | | >
[qV} £9 = + R <7 C9= * \&\//R / L ‘FY <+ A= o
< < & R <
'J) \ R/FG < ‘ '(7)
' R/FY )
L ' L
Z R/FL g
a a
I I
= =
< _— PENN AVE <
INTERLOCKING 2901E
= 2859T ‘ 2861T ‘ . 25098 2885T IE A 17 ‘ 28971 ‘ TR 29437 TRK 1 WB LRT =
"coTWC TwCoo ! TWC oo " coTWC . "CoOTWC  TWCoo !
2859W % J!LA ngB’ 2897W 1y 28991
PENN AVE T 53 VAN WHITE
STATION STATION
2862E 2 B = A 2902E
28427 ,COTWC  TWC OO, y 28621 Tweoo AR 2T | coTwe 2886T _OOTWC  TWC OO 20027 TRK 2 EB LRT
‘ 2860T ‘ . S ‘ 28987
2860W ;\L”BH 2W = IR
3869 L 3861 77 4505
4224'=EQ 3619 ‘ . 1853 (NOTE 1) 4757'=EQ ‘ ‘ 2008’ 1467=-£Q ‘ ‘ 4575 3924'=-EQ
EQ=3178’ ' EQ=1441 o EQ=1582' ‘ EQ-= 5156
=7 Ok G, —c7 G, ‘ * G —c7
=C2 * Y —=c2 Y, f * Y —=c2
—C9 —~ FY, —C3 L, /f > R, —C9
R
. ‘ > >
> R/FG, >
R/FY.
R/FL,
-7 ok G -7 G, } ok G —c7
-2 K Y, —=C2 Y, \/ /// 1 K Y, -2
—C9 > FY} —C3 L /><\ \/%{\ } —> R{ —=C9
R
NOTES: R, * > >
= R/FG / (>
1. 45 MPH CIVIL SPEED LIMIT IN THE AREA REQUIRES A R/FY
BRAKING DISTANCE OF 1008 AGAINST AVAILABLE EQUATED *
143’ JACTUAL 1853 % RELAY INTERFERENCE TO ELECTRODE R/FL,
NO. DATE BY |CHECK [DESIGN|REVISION/SUBMITTAL - SHEET
Klmley») Horn EAST - VOLUME 3 (SYSTEMS)
SIGNAL SYSTEM 162
SVYSTra ¢ SOUTHWES Tl e ROUTE AND ASPECT CHARTS N
~ -
METROPOLITAN SEasini=til = STA. 2845+00 TO STA. 2915+00
¢c 0 U N C I L
DISCIPLINE: SHEET NAME:
PRELIMINARY ENGINEERING SYSTEMS SIG-RAC-006 240
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o < < 0 i3] 9] €D N [ © ©0 — — M M
o < < ~ ™~ 0 0 © © 0 o ™~ ™~ © ©
3 + + T + + + + o+ + * + + + e
o <+ @ — < [oe] o N M ~ o N ~ [ —
— o o~ el el M <+ <+ <+ < n n n n [<e}
(o2} o o (2} (o2} (2] (2] (o2} (=2} [} (e} o (o2} [} [}
N N N N N N N N N N N N N 3V 3V
ve ) —0.60% ) Ve . 450%, Ve ) 0.20% , . VC —-250% ,VC, —0.43% . VC | 450%, | Ve —4.50%. , VC |, 0.75% ,
| 2 | | o ! ! ! S } — — 8 ; } \'8 o
GRADE LINE 2 2 2 4 < JHEY
o o o o o o+
N M < Yo} © |~
[} [} o o o O
o~ o~ o~ o~ o~ Nl
} } . } . } . } }
c7 = G * c7 =
c2 = Y * c2=— ‘
C9-= R C9—=
. <+ :
LO. Y/ L.O. o/ R
GLENWOOD AVE ROYALSTON AVE <j '
(NOTE 3) (NOTE 3)
o c7 = 0 * C7 = ‘
o
L-if-j C2—= Y * Cc2—=— ‘
10 ‘
g C9 = R . c9—~—
< L.o. NV L.0. VIRV R
[ GLENWOOD AVE ROYALSTON AVE
n (NOTE 3) (NOTE 3)
1
L
Z
-
(I_) EXISTING
© ROYALSTON INTERCHANGE
< |:| STATION B A INTERLOCKING
2947E
= 2943T ) 2945T ) K 2961T TRK 1 WB LRT 160 7&K
W TooTWC TWCoo ' '
W Y 4 2043W
>
3 <<
§ 5 NOTE 1
= 9
=z <
e 3 e
[} 2946E 162 _
29027 = LOOTWC  TWC 0O, 294671 TRK 2 EB LRT R
; gaan T RoVALSTON
, STATION
4595 } 78D
3924'=EQ 4575 ‘ 1506’ ‘
EQ= 5156’ o EQ=1327" (NOTE 2) o
2947E [160 L
—c7 * G —c7 G,
—cC2 X Y, —c2 Y,
-9 e FY -3 L, NOTES:
R, 1. SIGNALS 160 AND 162 ARE NEW SIGNALS OF EXISTING
GLENVLV()OOD e ROYALLSOT'ON an R, B R /FG INTERCHANGE INTERLOCKING.
(NOTE 3) (NOTE 3) R/FY 2. DUE TO CIVIL SPEED RESTRICTION OF 10 MPH APPROACHING
* SIGNAL 2946E AND 2947E SHORTER BLOCK 1327' EQ IS
R/FL, ALLOWABLE FOR YELLOW TO STOP.
55 3. WXSPR/EXSPR ARE BACK CONTACT REPEATER OF XING STICKS.
—c7 * G, —c7 G,
—c2 * Y, -2 Y
=C9 S &Y =C3 L % RELAY INTERFERENCE TO ELECTRODE
\ \ R
Lo L.O. R, —~ 1
GLENWOOD AVE ROYALSTON AVE R/FG,
(NOTE 3) (NOTE 3) R/FY
R/FL.
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ABS TERRITORY TYPICAL INTERLOCKING TYPICAL INTERLOCKING ABS TERRITORY
1E
/ \\ N
1—WAT — 1AT 3AT . 1ZEAT  oack 1
TWC—1E 1A JO ST g N\ TWC—1W
= w
A
STATION -
we—268 /N I TWC—2W
(1B 1O Ol 3B ]
2-WAT Ly 18T 38T : 22EAT . 1Rack 2
N N
i 2w
SIGNAL | ENTRANCE EXIT ASPECTS OPPOSING/ SWITCHES TRACKS CONTROL MODE TIME LOCKING |  OPERATIONAL
ROUTES |  SIGNAL SIGNAL CONFLICTING ROUTES LOCKED UNOCCUPIED NOTES
~ REV. AUTO TWC | MANUAL | TIME SETTINGS
1EA 1E W |G FY, Y 2EB, 1WA, 1WB, 2WB A 3A | 1AT, 3AT, 1-EAT _ X X 8D 1
1EB 2W | R/FG, R/FY, R/FL 2EA, 2EB, 1WA, 1WB, 2WA, 2WB 38 | 1AT, 1BT, 3BT, 2-EAT - X X TBD 1
2EA 2E ow |G FY, Y 1EB, 1WB, 2WA, 2WB 1B 38 | 1BT, 3BT, 2-EAT X [ x X 8D 1
2EB W | R/FG, R/FY, R/FL 1EA, 1EB, 1WA, 1WB, 2WA, 2WB B 1BT, 3BT, 3AT, 1—EAT _ X X 8D 1
1WA W 1€ |6 FY, Y 2WB, 1EA, 1EB, 2EB 3A 1A | 3T, 1AT, 1—wAT x U x ) x 8D 1
W8 2 | R/FG. R/FY, R/FL OWA, 2WB, 1EA, 1EB, 2EA, 2EB 1B | 3AT, 3BT, 1BT, 2-WAT - |/ x X 8D 1
2WA 2w € | o FY, Y 1WB, 1EB, 2EA, 2EB 3B 18 | 38T, 1BT, 2-WAT - U x ) X 8D 1
2WB 1€ | R/FG, R/FY, R/FL 1WA, 1WB, 1EA, 1EB, 2EA, 2EB 3B 3BT, 1BT, 1AT, 1-WAT - | x ¥ X 8D 1
\ NOTE 2
LAMP OUT DOWNGRADES
SIGNALS ASPECT LAMP OUT | DOWNGRADE
1€, 2E, 1W, 2W G TOP G Y
1E, 2E, W, 2W v TOP R
1€, 2€, 1W, 2W FY TOP Y R
1E, 2E, W, 2W R/FG BOTTOM G R/FY
1E, 2E, W, 2W R/FY BOTTOM Y R
1€, 2€, 1W, 2W R/FL BOTTOM L R
1E, 2E, 1W, 2W R/FG, R/FY, R/FL| TOP R /D NOTES:
1€, 2E, W, 2w R TOP R D 1. SIGNALS CAN BE CONTROLLED VIA RCC, TWC OR LOCAL CONTROL PANEL
NOTE: ALL SIGNAL LIGHT ASPECTS (E.G. G,Y,R) DISPLAY ON "A” HEAD WITH B” HEAD DARK. 2. TWC ROUTING CODES TO BE ASSIGNED IN FINAL DESIGN
NO. DATE BY |CHECK [DESIGN|REVISION/SUBMITTAL - |ey ))) Horn EAST _ VOLUME 3 (SYSTEMS) SHEET
SIGNAL SYSTEM 164
SVYSTIrA YA oF
METROPOLITAN TYPICAL ROUTE AND LOCKING TABLE
¢ 0 u N ¢ ! t DISCIPLINE: SHEET NAME: 240

PRELIMINARY ENGINEERING

SYSTEMS

SIG-RLT-001
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‘ POINT OF SWITCH

BONDED INSULATED JOINTS

SWITCH TONGUE
HEEL BLOCK

NOTES:
1. CROSS BONDING SHALL NOT BE COMBINED WITH NEGATIVE RETURN AT SUBSTATION.

2. ALL RAIL CONNECTIONS WILL BE MADE WITH MECHANICAL FASTENERS SUCH AS
CEMBRE AR60 OR APPROVED EQUAL.

3. ACTUAL RAIL COMPONENT LENGTH AND TIE SPACING MAY VARY FROM THOSE SHOWN
ON THIS DRAWING.

4. RIGHT HAND TURNOUT DETAILS SHALL BE OPPOSITE TO THAT SHOWN.

[a] [a]
g 2
— j I JZT o g 5. DRESS CABLES CLOSE TO RAIL WITHIN GAGE.
rf‘ : ii — %’E::%f 6. 250 KCMIL BOND CABLE AND 500 KCMIL BOND CABLE SHALL BE TYPE "EXTRA FLEX",
7] [ J ) l ] | "ROPELAY" TYPE OR APPROVED EQUAL.
- 7. RAIL CONNECTION SHALL BE PLACED AS CLOSE AS POSSIBLE TO THE INSULATED
el || |l JOINT BAR, TYPICALLY NO MORE THAN 24 INCHES AWAY FROM THE ACTUAL JOINT, TO
' : PROVIDE BROKEN RAIL PROTECTION
L S 1| | O [ |
[] [] EmE—— 8. TRACK INSTALLATION SHOWN SCREENED FOR CLARITY.
= = ﬁ H ﬁ I H 5 9. JOINT IS DESIGNED TO ACCOMMODATE 30" OF EXPANSION / CONTRACTION. DESIGN
=) 01 2 3 4 oy CABLE LENGTH FOR BONDS ACCORDINGLY.
HEEL BLOCK @
1 TURNOUT PLAN
SCALE: NTS
POWER BONDING KEY
@ 1-250 KCM - MECHANICAL RAIL CONNECTION
1-500 KCM - MECHANICAL RAIL CONNECTION
@ 2-500 KCM - MECHANICAL RAIL CONNECTION
@ 2-250 KCM - MECHANICAL RAIL CONNECTION
@ NOT REQUIRED FOR WELDED JOINTS
— e loof
o1 W |
) o o o o o o o [¢] o >’ — ]
E=L L 1 I -1 -1 Nl P ——cwr | ol 4
" T — g \1
. .o . . .ome. o P = mmar gy ap
=] o o /f\ { J { o o \ \
) !‘- /E -
N | ®-
A®
\—( NOTE 9)
® a6 oo oo oo oo oo
O = _ _ _ = ) . |
7} RAIL_EXPANSION JOINT RETURN POWER BONDING ~, FROG_BONDING
: SCALE: NTS
NO. DATE BY |CHECK [DESIGN|REVISION/SUBMITTAL » SHEET
Klmley») Horn EAST - VOLUME 3 (SYSTEMS)
) SIGNAL SYSTEM 165
qu-t rn ‘ } SOUTHWEST EQUIPMENT DETAILS oF
METROPOLITAN R —— TYPICAL RAIL BONDING DETAIL - JOINTED
¢ 0 u N ¢ ! t DISCIPLINE: SHEET NAME: 240
PRELIMINARY ENGINEERING SYSTEMS SIG-DTL-001
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TRACK 1

AC SIGNAL TERRITORY

AC SIGNAL TERRITORY

AC SIGNAL TERRITORY

INTERLOCKING NEGATIVE RETURN RAIL BONDING
SCALE: NTS

2T

INTERLOCKING SIGNAL RAIL BONDING

AC SIGNAL TERRITORY

i
27
©

2 SCALE: NTS

NOTES:

1.

RAIL BONDING SHALL BE ACCOMPLISHED WITH MECHANICAL
CONNECTORS, SUCH AS CEMBRE AR60D OR APPROVED
EQUAL.

THE CONTRACTOR SHALL PROVIDE BONDING PLANS FOR
EACH SWITCH POINT LOCATION FOR APPROVAL BY THE
CAR.

ARRANGEMENT SHOWN IS GENERAL AND IS PROVIDED TO
SHOW TYPICAL ARRANGEMENTS OF TRACK CIRCUITS, BONDS
AND RETURN RAIL CONFIGURATIONS.

ALL 500 KCM CABLES ARE ROPELAY

CROSS BONDING SHALL NOT BE COMBINED WITH NEGATIVE
RETURN AT SUBSTATION.

AL A W

@ 1—#6 BOND STRAND (TRACK CIRCUIT JUMPER)
3—500 KCM — MECHANICAL RAIL CONNECTION
@ 2—250 KCM — MECHANICAL RAIL CONNECTION
@ 2-500 KCM — MECHANICAL RAIL CONNECTION

—| INSULATED JOINT
NEGATIVE RETURN RAIL

SIGNAL RAIL

NO.
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REVISION / SUBMITTAL
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L SOUTHWEST
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SINGLE RAIL TRACK CIRCUIT RAIL BONDING
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TOP OF RAIL

BLOCK SIGNAL

. ) TYPE AW COLORLIGHT
‘ SIGNAL HEAD
H *A* HEAD
YPE AW COLORLIGHT
‘ l SIGNAL HEAD ]
1 TYPE FA COLORLIGHT
SIGNAL UNIT
—— (ADDED AS REQUIRED)
"B* HEAD

6'—6" (TYP)

NOTES:

3.
4.
5.

TRANSIT SIGNALS — TO BE USED ONLY IN YARDS, TUNNELS, AT STATION
PLATFORMS, AND IN URBAN EMBEDDED TRACK ENVIRONMENTS WHERE
MOUNTING SPACE IS A CONCERN. ALL OTHER SIGNALS TO BE HIGH
SIGNALS.

DOUBLET SIGNAL LENSES, 6-3/8" CLEAR OUTER, 5-1/2" COLORED
INNER, UNLESS LEDs SPECIFIED.

METAL HOODS TO BE 4" LONG.
HEADS TO BE PAINTED FLAT BLACK.
MAST AND JB TO BE ALUMINUM (NOT PAINTED).

INTERLOCKING SIGNAL

INTERLOCKING SIGNAL

8 (TYP)

TOP OF RAIL

LAMPS TO BE 10V/18W, SINGLE FILAMENT, UNLESS LEDs SPECIFIED.
PRE—CAST CONCRETE FOUNDATION.
SIGNAL NUMBER PLATES SHALL MEET AREMA

ALL SIGNALS TO BE MIN. 76" FROM CENTERLINE OF TANGENT
TRACK, EXCEPT WHERE SIGNAL IS LOCATED AT END OF PLATFORM.

10. TRANSIT SIGNALS SHALL USE 4" ALUMINUM MAST.
11. DRAWING NOT TO SCALE.

© ©® N O

WITH TRACK NUMBER INDICATOR

TYPE AW COLORLIGHT
SIGNAL HEAD

TYPE AW COLORLIGHT SIGNAL HEAD
WITH VARIABLE LED NUMBERPLATE

(USED FOR TRACK INDICATOR)

NO.
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SVSTrA | & ol

PRELIMINARY ENGINEERING

EAST - VOLUME 3 (SYSTEMS)
SIGNAL SYSTEM
EQUIPMENT DETAILS
TRANSIT SIGNALS
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TOP OF RAIL 1

13 (TYP)

BLOCK SIGNAL

INTERLOCKING SIGNAL
(ONE HEAD)

NUMBER :
PLATE | 32 |/

MAST—MOUNTED TERMINAL
JUNCTION BOX

N N
JAVA\ JAVA\
) m— ) m—
[ "< &) [ " &)

NOTES:

>

NUMBER
PLATE

MAST—MOUNTED
TERMINAL JUNCTION

BOX

TOP OF RAIL V

INTERLOCKING SIGNAL
(TWO HEADS)

"3'(wp)_.
1 @0

13" (TYP)

HIGH SIGNALS — TO BE USED AS BLOCK AND INTERLOCKING SIGNALS
ON MAINLINE TRACKAGE WHERE HIGHER SPEEDS AND MSIBILITY ARE
A CONCERN. TO BE USED AT ALL LOCATIONS OTHER THAN THOSE FOR

WHICH TRANSIT SIGNALS ARE SPECIFIED.

DOUBLET SIGNAL LENSES, 8-3/8" CLEAR OUTER, 5-1/2" COLORED

INNER, UNLESS LEDs SPECIFIED.

SNOW HOODS, BACKGROUNDS, LADDERS, AND PLATFORMS SHALL BE PROWVIDED.

HEADS TO BE PAINTED FLAT BLACK.

MAST AND JB TO BE ALUMINUM (NOT PAINTED).

QOO

NUMBER
" PLATE

6.
7.
8.
9.

10.
1.

MAST—MOUNTED TERMINAL ﬁ
JUNCTION BOX .

INTERLOCKING SIGNAL

(TWO HEADS)
WITH TRACK NUMBER INDICATOR

G
()
é)r

(&)
6.

32

/

NUMBER
PLATE

MAST—MOUNTED TERMINAL
JUNCTION BOX -

VARIABLE LED DISPLAY
(USED FOR TRACK INDICATOR)

LAMPS TO BE 10V/18W, SINGLE FILAMENT, UNLESS LEDs SPECIFIED.
PRE—CAST CONCRETE FOUNDATION.
SIGNAL NUMBER PLATES SHALL MEET AREMA

ALL SIGNALS TO BE MIN. 76" FROM CENTERLINE OF TANGENT
TRACK, EXCEPT WHERE SIGNAL IS LOCATED AT END OF PLATFORM.

HIGH SIGNALS SHALL USE 5" ALUMINUM MAST.
DRAWING NOT TO SCALE.
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—

<«¢—— WEST TO BELTLINE

TRAFFIC

«© O

TRACK 1 WEST

wr x EHOO —
TRK2 IO | o o |
o TRK2
001w
TRAFFIC — 1A SW 1B SW 3A SW 3B SW TRAFFIC
O O N L R N L R N L R N L R O O
TRACK 2 WEST 000 000 000 000 TRACK 2 EAST
BLK BLK BLK BLK
N @ R N @ R N @ R N @ R
()
1E CALL—ON —w 1 CANCEL FAULTS
LIgT cc%—: BL8VN
TEST MODE 2E 2w Og Fg— Fg":
@ NX MODE POWER  COMM DG
— OFF FAIL FAIL
— SNOW MELTER — —— MISCELLANEQOUS —
ON PANEL
OMF’CI)-:[;E\TEJI;\I @ LIGHTS oN F,UTSEl-éTTO
O wuto OFF @
O Rrcc OFF  pANEL LIGHTS
HEATER ON
@ LocaL

TYPICAL INTERLOCKING

EAST TO INTERCHANGE —3»

TRAFFIC

«© O

TRACK 1 EAST

K 1ET
MTRM
00

2E
&15 3 ﬂ 8K 26T

MATERIAL:
BLACK POWDER COAT ALUMINUM WITH
LASER ENGRAVED TRACK AND LETTERING

TRACK: 5/16" WIDE

LINES: 1/32” WIDE

LETTERING: SMALL — .15" LARGE — .18"
LOCATION NAME — .31”

ROUND LEDS:
DIALIGHT 607 SERIES

@®= RED 607-2112-130F
@ AMBER 607-2312-130F

o

2 COLOR LED:
fZF LUMEX SSI-LXH0721YW35649

GREEN 607-2212—-130F

PUSHBUTTON:
EAO SERIES 11

PUSHBUTTON WITHOUT LAMP:
PUSHBUTTON: EAO 11-271.825
W = WHITE LENS: EAO 11-931.9

PUSHBUTTON: EAO 11-131.825

PUSHBUTTON WITH LAMP:
A = AMBER LENS: EAO 11-931.4

KNURLED CONICAL MOUNTING NUT: EAQO 11-937

TOGGLE SWITCH: C&K 7101TZQE

KEY SWITCH:
ACTUATOR: EAOQ 704.121
CONTACT MODULE: EAO 704.901.3
SHALL MATCH EXISTING METRO TRANSIT STND

3 POSITION SWITCH:
ACTUATOR: EAQ 704—-403.0
CONTACT MODULE: EAO 704.901.5

7\ SWITCH GUARD: HONEYWELL

19PA1B4—NT
AN

NOTE:

1. LAYOUT IS TYPICAL. CONTRACTOR SHALL
PROVIDE A DETAILED LOCAL CONTROL PANEL
LAYOUT FOR EACH LOCATION AND SUBMIT TO
THE ENGINEER FOR APPROVAL.
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woow
WFKE  EFKE
® ®

wow
TKE  TBKE
® ©
W oW
TKE  TBKE
® ®

2W 2w
WFKE  EFKE

® ©

® auToke
® reke
® ke

TYPICAL

INTERLOCKING

1E 1E
WFKE  EFKE
1E 1E
RGKE GKE
1E 1E
1EPB 1TARKE 1TANRKE 1TBNRKE 1TBRKE 1WPB  TBKE  TKE
7 A 77 ® ®
1EPBKE 1TAYKE 75 ITANYKE 1TBNYKE 1TBYKE 1WPBKE
& S, .
» N
—1% éf' W IwW
- I’ (@@ 4 GKE RGKE
RGKE  GKE 18%

‘:%% f&% 2E 2E
2EPB 2TANRKE 2TRKE S 2TBNRKE 2WPB  TBKE  TKE
©) 2] A A ® o o
2EPBKE 2TANYKE 2TYKE 2TBNYKE 2WPBKE

® ®
W 2w 2E 2E
GKE RGKE WFKE  EFKE
1A 1A 1A 1B 1B 1B 3A 3A 3A 3B 38 38 CA) @
NKE LKE RKE NKE LKE RKE NKE LKE RKE NKE LKE RKE
® ® ® ® ® ® ® ® ® ® ® ®
1A 18 3A 38
BLKE BLKE BLKE BLKE
1ANPB ® 1ARPB 1BNPB ® 1BRPB 3ANPB ® 3ANPB 3BNPB ® 3BRPB
1ANPBKE 1ARPBKE 1BNPBKE 1BRPBKE 3ANPBKE 3ANPBKE 3BNPBKE 3BRPBKE
1€ w LOKE CFKE BFKE
COKE COKE
® ® © @ @
1ECOPB 1WCOPB CANKE
2 ow @ POKE COMMKE ~ DCPOKE
COKE COKE ® ®
2ECOPB 2wcoPB
VPBKE VPAKE
® ® PONKE
SMKE
®
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COVER PLATE, 1/8" THICK FIBERGLASS

JUNCTION BOX OPENING FOR FILTER V
15/8" HIGH x 4" WIDE x 12" LONG

WIRE LOOP

1/2” RADIUS
& / APPROXIMATELY 1/4” THICK
< L 33222
LN L N
) I \

WOOD SCREEN PLATE SUPPORT RAIL

1/8" x 1/2" SS WOOD SCREW (8 PLACES)

< ) SECTION
SCALE:

WIRE LOOP AWG #12 (NOTE 11)

APPROXIMATELY 1/8" TO 3/16" THICK

&

B /

. SECTION
SCALE:

ISO FIBERGLASS
BALSA WOOD CORE
SUPPORT RAIL
5/8" x 6" LAG BOLT AND

WASHER, FIELD INSTALLED
(NOTE 13)

2O
R R AR

RRRRLRRRRRRRRIRRAGLRRRRRRKS

RIS TSILI I TKIL LIS

B RIIRRIIILEIIIRRIIIIKKKS @

BOLT DOWN SUPPORT PAD

WOOD TIMBER
(NOTE 13)

<:> SECTION
SCALE:

L

S <

$

ENTIRE COVER WITH

/

NON—SKID SURFACE
(BROKEN FOR CLARITY)

NS 5

| _ -
LAG BOLT (TYP)
/ (NOTE 13)
I - _ J
E f J/j © N
= SUPPORT PADS — m
N
(NOTE 12 & 13)
ﬁ §¥JCT. BOX CAVITY
/ / WIRE LOOP
b J 1
9
NG
K j \SUF’F’ORT RAIL
s =
PLAN VIEW
] TWC LOOP
SCALE: NTS

NOTE:

1. TWC LOOP ANTENNAS SHALL BE 3'x16’ FOR MAINLINE
INSTALLATIONS.

2. LOOP ANTENNA CONSTRUCTION SHALL BE OF
FIBERGLASS AND WOOD

3. METAL COMPONENTS ARE NOT PERMITTED. OTHER
THAN TWC CLIPS & LAG BOLTS

4. TOTAL WEIGHT SHALL NOT EXCEED 200 LBS FOR
THE 3’ X 16’ LOOP

5. THE LOOP ANTENNA ASSEMBLY SHALL BE ABLE TO
SUPPORT 1000 LBS IN A 3' X 16’ OUTSIDE SUPPORTED
SPAN

6. TOP SHALL BE MOLDED WITH AN AGGRESSIVE
NON—SKID TEXTURE, AS APPROVED BY ENGINEER

7. TOP TO INCLUDE 1/4” CROWN ALONG THE LONG
AXIS OF THE LOOP

8. OUTSIDE FINISH SHALL BE GRAY GELCOAT
OR EQUIVALENT, AS APPROVED BY ENGINEER. FINISH
THICKNESS SHALL BE 20 THOUSANDS OF ONE INCH
MINIMUM

9. A JUNCTION BOX CAVITY TO BE MOLDED INTO LOOP
ASSEMBLY. A 1/8" THICK COVER PLATE SHALL COVER
JUNCTION BOX CAVITY ATTACHED BY EIGHT (8) SS
SCREWS. COVER PLATE SHALL HAVE KNOCKOUT TO
ALLOW 3/4" LIQUID—TITE FLEX CONDUIT ATTACHMENT

10. LOOP WIRE TO BE PLACED 2” OFFSET FROM OUTSIDE
EDGE OF ASSEMBLY. LOOP WIRE TO CROSS AT CENTER
AND TERMINATE AT JUNCTION BOX CAVITY WITH 120"
OF EXTRA LEAD. LEADS TO BE TWISTED FROM LOOP
CLOSING TO JUNCTION BOX

1.

urg

LOOP WIRE SHALL BE AWG #12 XHHW POLYETHYLENE
JACKETED TRAFFIC SIGNAL LOOP WIRE

12. SUPPORT RAILS SHALL BE MOLDED INTO ASSEMBLY
OUTER EDGES. SUPPORT PADS TO ALLOW FOR FIELD
INSTALLATION OF TWO 5/8” LAG BOLTS PLACED A
MINIMUM OF 2" EITHER SIDE OF WIDTH CENTERLINE
AND 6" FROM OUTSIDE EDGE

13. CURRENTLY THE USE OF LAG BOLTS AND WOOD TIMBER
IS NOT ALLOWED WITHOUT PRIOR APPROVAL FROM THE
RESIDENT ENGINEER

NO.

DATE

BY

CHECK |DESIGN | REVISION / SUBMITTAL

Kimley»Horn
SYSTrA

Lo
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PRELIMINARY ENGINEERING
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SIGNAL SYSTEM
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IMPEDANCE BOND (TYP)

4—WAY JUNCTION BOX

2—-500 KCMIL (TYP) TO RAIL IN FLEXIBLE CONDUIT

)

/BOLLARD (TYP)

/CONCRETE MEDIAN PAVEMENT

2-500 KCMIL (TYP) TO RAIL

9"W X 6"H x 42"L
CONCRETE PLINTH (TYP)

2" PGRS STUB UP (TYP)
5” PGRS STUB UP

SECTION

2” CONDUIT TO S/C

RS T

A

SCALE: NTS

9"W X 6"H x 42L”

CONCRETE PLINTH (TYP\

O

IN FLEXIBLE CONDUIT

o"

/

0000000
)0 000000

00000000

X
‘0(

000000000

00000000

5” CON

DUCTBANK

(SEE SYSTEMWIDE ELECTRICAL PLAN)

DUIT TO TE DUCTBANK IF

REQUIRED FOR NEGATIVE RETURN OR CROSS BOND.
(SEE SYSTEMWIDE ELECTRICAL PLAN)

5" CONDUIT TO TE DUCTBANK IF

\REQUIRED FOR NEGATIVE RETUR

(SEE SYSTEMWIDE ELECTRICAL PLAN)

CONDUIT TO S/C DUCTBANK (TYP)
(SEE SYSTEMWIDE ELECTRICAL PLAN)

BOX (TYP)

PLAN VIEW

SCALE: NTS

N OR CROSS BOND.

BOLLARD
(TYP)

—500 KCMIL (TYP) TO
RAIL IN FLEXIBLE CONDUIT

IMPEDANCE BOND (TYP)

NOTES:

1. CONCRETE PLINTHS ARE ARRANGED TO ALLOW THE
MOUNTING OF STANDARD RAIL IMPEDANCE BONDS
SIMILAR TO STANDARD TIE MOUNTED
INSTALLATIONS.

2. THE 6” PLINTH HEIGHT ACCOMMODATES A
TYPICAL IMPEDANCE BOND DEPTH AND AN
ADDITIONAL 2” OF CLEARANCE BELOW.

NO.

DATE

BY

CHECK

IDESIGN

REVISION / SUBMITTAL

Kimley»Horn
SYSTrA
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SIGNAL SYSTEM
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IMPEDANCE BOND MOUNTING - PLINTH
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PVC CONDUIT REDUCER (TYP)

WESTERN CULLEN HAYES
MODEL 1155 (OAE)
(NOTE 1)

TOP OF JB NOT TO

EXCEED TOP OF RAIL

TOP OF
~ BALLAST
4—WAY
SRR OO0 5§
2%@ 0% 1953525
FOFOROF
BALLAST
(NOTE 2)
J BOX
PEDESTAL
PREFERRED CONDUIT
ENTRANCE (NOTE 1)
Y,
< 1~
~ O
)
\ OPTIONAL
CONDUIT
ENTRANCE

2" PVC—80 CONDUIT
TO SC MANHOLE

USED FOR TRACK CIRCUITS
AND TWC LOOPS

4—WAY BOOTLEG JUNCTION BOX

DETAIL

1 SCALE: NTS

ALSTOM (GRS)
MODEL A91—230 (OAE)
(NOTE 1)

BALLAST

(NOTE 2)

1” LIQUID TITE
FLEX CONDUIT

(F REQ'D)

1" LIQUID TITE
FLEX CONDUIT
FIELD DEVICE

(F REQ'D)

2" LIQUID TITE
FLEX CONDUIT TO
SW MACHINE

(F REQ'D)

36—WAY BOOTLEG JUNCTION BOX DETAIL

-

O

36—WAY

USED FOR MAINLINE SWITCH MACHINES

TOP OF JB NOT TO
/ EXCEED TOP OF RAIL

2 SCALE: NTS

NOTES:
1.  EQUIPMENT DETAILS SHALL BE SUBMITTED FOR APPROVAL

2. EXCAVATION FOR BOOTLEG AND JUNCTION BOX INSTALLATION WILL
REQUIRE REMOVAL OF BALLAST, SUB—BALLAST AND NATIVE SOIL OR
BACKFILL MATERIALS. THESE MATERIALS MUST BE KEPT SEPARATED
AND NOT MIXED TOGETHER WHEN BACKFILLING

3. THE CONTRACTOR SHALL EQUIP EACH JUNCTION BOX PROVIDED WITH
A COMPLETE SET OF GOLD NUT TEST LINKS AND APPROPRIATE
STRAPS FOR ALL TERMINALS.

36 WAY TERMINAL
J BOX PEDESTAL

4" PVC—80 CONDUIT
TO SC MANHOLE

NO.

DATE

BY

CHECK

DESIGN

REVISION / SUBMITTAL

Kimley»Horn
SYSTrA

L SOUTHWEST

METROPOLITAN S
¢cC 0 U N C I L
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EAST - VOLUME 3 (SYSTEMS) SHEET
SIGNAL SYSTEM 173
EQUIPMENT DETAILS o
BOOTLEG JUCTION BOX INSTALLATION
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NOTE 4

TUBULAR STYLE WIND BRACE

12" DIA.
LENSES wW/24”
BACKGROUND (TYP)

NOTE 10
"C” GATE LENGTH TO BE DETERMINED BY ROAD WIDTH

C

NOTE:

TOP OF FOUNDATION TO BE NO HIGHER THAN 4” ABOVE GROUND LEVEL ADJACENT TO
FOUNDATION.

—_

PROVIDE CABLE ENTRANCES TO FOUNDATIONS AS REQUIRED.
PRE—CAST FOUNDATIONS ARE PREFERRED WHERE POSSIBLE.
WESTERN CULLEN HAYES MODEL WCHO777 ELECTRONIC BELL.

o~ N

"2 TRACK” SIGN REQUIRED FOR ALL CROSSINGS. (IF MORE THAN 2 TRACKS STATE
# OF TRACKS).

(o))

SEE DETAIL 2 FOR FLASHING LIGHT NUMBERING.

INSTALL GROUND ROD ADJACENT TO FOUNDATION AND CONNECT GROUND WIRE TO

GROUND STUD ON SIGNAL BASE. ATTACH GROUND ROD TO INTERNAL GROUND LUG WITH
#2/0 GROUNDING CONDUCTOR FOR FOUNDATIONS LESS THAN 15 FROM ¢ OF TRACK.

H USE #6 BARE COPPER GROUNDING CONDUCTOR FOR FOUNDATIONS BEYOND 15 FROM ¢

OF TRACK.

SEE INDIVIDUAL CROSSING DRAWINGS FOR UNIQUE SITE INFORMATION.
9. 24"X24”X9” DEEP "SECOND TRAIN” SIGN ON GATE MAST SHALL BE INSTALLED AND MUST

FACE TRACK FOR ALL CROSSINGS WHERE PEDESTRIANS ARE PRESENT. (SEE FREIGHT
PLAN FOR "SECOND TRAIN” SIGN INFORMATION).

10. GENERAL SIGNALS MODEL SK—1000—KW BI-DIRECTIONAL GATE KEEPER REQUIRED FOR
EACH GATE. FaA F3A
E G7 G6 G5
v F2A F1A

XING LIGHTING FLASHER NAMES

DIMENSIONS A & B ARE EQUAL
4” LED LIGHT (TYP)

—— 2 SCALE: NTS

C 17

¢ ROADWAY

CROWN OF ROAD

,I A | B | 4’
| | I

o

16 INCH ALTERNATE

9'-6" (7'=6" MIN)——=|

Z|2 REFLECTORIZED RED

= AND WHITE ON P
oo BOTH SIDES
o

FACE

OF CURB\

GROUND LEVEL

FAf=4 PRE—CAST CONCRETE
A FOUNDATION
// A J
777777 —=Z= -4
****** - \

TYPICAL CROSSING GATE
INSTALLATION DETAIL

1 SCALE: NTS

/ ¢ OF TRACK

[%::I::%

-~ 12" MIN——————————

NO.

DATE

BY

CHECK |DESIGN | REVISION / SUBMITTAL

Kimley»Horn

SVSTIrA

PRELIMINARY ENGINEERING
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SIGNAL SYSTEM 174
vd SOUTHWEST GRADE CROSSING EQUIPMENT o
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NOTE:

BILL OF MATERIALS

1. THE BILL OF MATERIALS ONLY INCLUDES THE MAJOR ITEM ] QTY DESCRIPTION
JEMS AND DOES NOT NGLUDE ALL REQUIRED ITEMS FOR @ 1 WESTERN CULLEN HAYES MODEL WCHO777 ELECTRONIC BELL
2. THIS CROSSING WARNING SIGNAL ASSEMBLY SHALL BE @ 2 127 X 24" "LOOK™ STATIC REFLECTIVE SIGN, MUTED R15-8
DOUBLE—SIDED, WITH EACH ACTIVE AND PASSIVE SIGNAL "
' 1 SIGNAL MAST, ALUMINUM, 4
(1) VIEWABLE FOR EACH DIRECTION. @ ' '
() 3. EACH FLASHING UNIT SHALL INCLUDE A "MOTORMANS” @ ! SPLIT JUNCTION BOX BASE (NOTE 7)
SIDELIGHT BUILT INTO THE SIGNAL HOUSING UNIT. THE
o ‘ "MOTORMAN” SIDELIGHTS SHALL BE LOCATED TO PROVIDE @ ! CAST IN PLACE FOUNDATION BY OTHERS (NOTE 7
A VISUAL INDICATION TO THE LRV OPERATOR THAT THE :
CROSSING WARNING DEVICE IS ACTIVE. @ ! 10" COPPER CLAD GROUND ROD BY OTHERS
MOTORMANS LIGHT :
(NOTE 3) 4 THE 2-SIDED LED SECOND TRAIN SIGN SHALL BE @ AS REQ'D | #2/0 BARE STRANDED COPPER WIRE
JI——F[ | MANUFACTURED IN ACCORDANCE WITH ALL APPLICABLE 1 GROUND LUG AMP #33467
1 SYSTEMS SPECIFICATIONS.
5 THE 2_SIDED LED SECOND TRAIN SIGN SHALL BE @ 1 18" X 16" LED 2nd TRAIN APPROACHING SIGN— 2 SIDED, (NOTES 4 & 5)
CONFIGURED SO THAT EACH LED PANEL CAN BE ; .
/@D REPLACED WITHOUT REPLACING THE ENTIRE DEVICE, USING 2 167 ALUMINUM BACKGROUND, FLAT BLACK, WITH 97 VISOR
A DISCRETE POWER SUPPLY AND CABLING TO ENSURE .
/ M L LR L N DA E BOTh SINES @ 2 8” LED SIGNAL ROUNDEL, RAIL OR TRANSIT APPLICATION
OF THE ACTIVE WARNING SIGN.
1 — 6. DRILL FLANGE FOR CONNECTION OF GROUND STUD TO
BASE.
| |
7. MANUFACTURERS SHALL BE SUBMITTED FOR APPROVAL
H (NOTES 8 & 9) BY THE CAR.
|_O O K 8. THE SIZE FOR THE STANDARD R15-8 SHALL BE REDUCED
5 TO 12" X 24", SCALED FOR THE PEDESTRIAN SPECIFIC
% S CROSSING DEVICE.
N *
T3 9. THE SIGN SHALL BE CONSTRUCTED TO MEET THE
S5 REQURIEMENTS OF MNDOT SPECIFICATIONS FOR MATERIALS
2 AND REFLECTIVITY.
8y BASE FLANGE
3 (NOTE 6)
JUNCTION BOX COVER X
FACING WALKWAY HOLES FOR 1 X
FOUNDATION BOLTS X BOLT WASHER
4 s B W o
{RIEE
PEDESTRIAN WALKWAY ) H H H H
X 0 ’S\\‘
Va: T\ /_@ FINISHED GRADE o
/ 1 HEXNUT
z% 9
CAST IN PLACE FOUNDATION S
BY OTHERS 1] 2" PVC CONDUIT ©'% 9 %
TO SC MANHOLE ! .1 12 %
s =t (NlC) M (1#2/0)
— J PLAN VIEW
- 70
GROUND ROD
60" MIN
1 PEDESTRIAN FLASHER DETAIL 5 PEDESTRIAN FLASHER BASE PLATE DETAIL 3 PEDESTRIAN FLASHER POLE GROUNDING DETAIL
SCALE TS SCALE: NTS SCALE: NTS
NO. DATE BY |CHECK |DESIGN|REVISION /SUBMITTAL - SHEET
Klmley») Horn EAST - VOLUME 3 (SYSTEMS)
SIGNAL SYSTEM 175
qv St rn ‘ SOUTHWEST PEDESTRIAN CROSSING EQUIPMENT OF
METROPOLITAN e PEDESTRIAN CROSSING BELL & FLASHER
DISCIPLINE: SHEET NAME:
PRELIMINARY ENGINEERING SYSTEMS SIG-DTL.201 240
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"SEC

217

GASKETED COVER
8” ATTACHED WITH

RED LEDS
FOR ARROW

AMBER LEDS FOR
TRAIN IMAGE

16.0" X 18.0"
OND TRAIN WARNING"_\

LED SIGN WITH REPLACABLE
POLYCARBONATE PROTECTIVE COVER

SIGN BACKGROUND IS
BLACK MATTE
POWDER COAT FINISH

RED LEDS—
FOR ARROW

TAMPER PROOF BOLTS

(. 3 — — 21”W X 8"D X 19"H
STAINLESS STEEL
NEMA 4X SIGN HOUSING
‘:/\/
\ § o \RAINPROOF VENTS
\L J} — -
FRONT VIEW SIDE VIEW
SECOND TRAIN WARNING SIGN > SECOND TRAIN WARNING SIGN
SCALE: NTS SCALE: NTS

NOTES:

1.

THE 16” X 18" "SECOND TRAIN WARNING” PEDESTRIAN SIGN SHOWN
IS TO BE USED FOR PEDESTRIAN CROSSINGS AND IS NOT DESIGNED
FOR ROADWAY TRAFFIC.

THIS "SECOND TRAIN WARNING” PEDESTRIAN SIGN SHALL BE DOUBLE
SIDED, HOUSED IN A RUGGED STAINLESS STEEL NEMA 4X CASE WITH
A HINGED AND GASKETED FACE FOR ACCESS AND SERVICE. THE
POLYCARBONATE PROTECTIVE COVER AND THE LED UNIT ITSELF
SHALL BE EASILY SERVICED, CLEANED, REMOVED OR REPLACED AS
NECESSARY FOR STANDARD MAINTENANCE THE SIGN COMPONENTS
SHALL BE EASILY REMOVED FOR SERVICE OR REPLACEMENT WITH
PLUG COUPLED CABLES AND EASILY ACCESSED SCREWS AND
RETAINING CLIPS.

THE "SECOND TRAIN WARNING” PEDESTRIAN SIGN SHALL BE AN LED
SIGN MANUFACTURED ACCORDING TO THE REQUIREMENTS OF THE
FEDERAL HIGHWAY STANDARD HIGHWAY SIGN HANDBOOK. THE
MANUFACTURER SHALL PROVIDE A RUGGED AND RELIABLE DEVICE
DESIGNED FOR THE LOCAL ENVIRONMENT.

THE CONTRACTOR SHALL ATTACH EACH "SECOND TRAIN WARNING”
PEDESTRIAN ACTIVE SIGN TO THE CROSSING EQUIPMENT ASSEMBLY
SHOWN ON SIG-DTL—-008. THIS INSTALLATION SHALL BE RUGGED
AND WILL BE COORDINATED WITH THE NECESSARY DEVICES AND
SIGNS REQUIRED ON THAT ASSEMBLY.

THE EQUIPMENT SHOWN IS FOR INFORMATION ONLY. THE ACTUAL
EQUIPMENT INSTALLED SHALL BE CHOSEN BY THE CONTRACTOR TO
MEET THE FUNCTIONAL NEEDS OF THE PEDESTRIAN CROSSING AND
WILL BE SUBMITTED TO THE CAR FOR APPROVAL PRIOR TO
FABRICATION.

THE DIMENSIONS OF THE CASE SHOWN ARE PROPOSED DIMENSIONS,
ACTUAL DIMENSIONS SHALL BE SHOWN ON THE SHOP DRAWINGS AND
FOR THE DESIGN SUBMITTED TO THE CAR FOR APPROVAL.

NO.

DATE

BY

CHECK

IDESIGN

REVISION / SUBMITTAL

Kimley»Horn N

QVST r n é SOUTHWEST

METROPOLITAN
¢cC 0 U N C I L
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SIGNAL SYSTEM 176
PEDESTRIAN CROSSING EQUIPMENT oF
SECOND TRAIN WARNING SIGNAL
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14"

12.07 X 16.0” "TRAIN APPROACHING”/

LED SIGN UNIT WITH REPLACABLE
POLYCARBONATE PROTECTIVE COVER

SIGN BACKGROUND IS/

BLACK MATTE
POWDER COAT FINISH

00000 OOO
e o e o
e e
L] L]

FRONT VIEW

PEDESTRIAN WARNING SIGN

—

SCALE: NTS

GASKETED COVER
" ATTACHED WITH

TAMPER PROOF BOLTS

26"

14"W X 10D X 26"H
/ STAINLESS STEEL

NEMA 4X SIGN HOUSING

/RAIN PROOF VENTS

SIDE_VIEW

PEDESTRIAN WARNING SIGN

2 SCALE: NTS

NOTES:

1.

THIS "TRAIN APPROACHING” PEDESTRIAN SIGN SHALL BE SINGLE
SIDED, HOUSED IN A RUGGED STAINLESS STEEL NEMA 4X CABINET
WITH A GASKETED TOP ACCESS LID. THE CABINET SHALL BE NO
WIDER THAN 14 INCHES TO ACCOMODATE THE AVAILABLE MOUNTING
AREA.

THE FUNCTIONAL OPERATION OF THE "TRAIN APPROACHING”
PEDESTRIAN SIGN SHALL BE AS DESCRIBED ON THE PEDESTRIAN
CROSSING TYPICAL SITE CONFIGURATION PLAN  PLAN.

THE "TRAIN APPROACHING” PEDESTRIAN SIGN SHALL BE AN LED SIGN
MANUFACTURED ACCORDING TO THE REQUIREMENTS OF THE FEDERAL
HIGHWAY STANDARD HIGHWAY SIGN HANDBOOK. THE MANUFACTURER
SHALL PROVIDE A RUGGED AND RELIABLE DEVICE DESIGNED FOR THE
LOCAL ENVIRONMENT.

THE POLYCARBONATE PROTECTIVE COVER AND THE LED UNIT ITSELF
SHALL BE EASILY SERVICED, CLEANED, REMOVED OR REPLACED AS
NECESSARY FOR STANDARD MAINTENANCE BY REMOVING THE TOP
COVER TO ACCESS THE SIGN COMPONENTS. THE SIGN COMPONENTS
SHALL BE EASILY REMOVED FOR SERVICE OR REPLACEMENT WITH
PLUG COUPLED CABLES AND EASILY ACCESSED SCREWS AND
RETAINING CLIPS.

THE CONTRACTOR SHALL ATTACH EACH "TRAIN APPROACHING”
PEDESTRIAN ACTIVE SIGN TO THE PEDESTRIAN CROSSING STEM WALLS
WITH POST DRILLED ANCHOR BOLTS FOR THE CABINET, USING A
CHEMICAL TYPE ANCHOR DESIGNED FOR EACH SPECIFIC INSTALLATION.
THIS INSTALLATION WILL BE COORDINATED WITH THE CONDUIT
INSTALLED FOR THE OPERATION OF THE SIGN.

THE EQUIPMENT SHOWN IS FOR INFORMATION ONLY. THE ACTUAL
EQUIPMENT INSTALLED SHALL BE CHOSEN BY THE CONTRACTOR TO
MEET THE FUNCTIONAL NEEDS OF THE PEDESTRIAN CROSSING AND
WILL BE SUBMITTED TO THE CAR FOR APPROVAL PRIOR TO
FABRICATION.

THE DIMENSIONS OF THE CABINET SHOWN ARE MAXIMUM DIMENSIONS,
THE CABINET SHALL NOT BE HIGHER THAN 42 INCHES ABOVE THE
SITE PAVING LEVEL. THE CONTRACTOR SHALL CHOOSE A DESIGN
THAT IS COORDINATED WITH THE ARCHITECTURAL STEM WALL THAT
WILL BE INSTALLED AS PART OF A SEPARATE CONTRACT. ACTUAL
DIMENSIONS SHALL BE SHOWN ON THE PEDESTRIAN CABINET DESIGN
SUBMITTED TO THE CAR FOR APPROVAL.

THE CONTRACTOR SHALL PROVIDE ALL CABLES AND TERMINATIONS
REQUIRED FOR UP TO 4 DEVICES AT EACH PED CROSSING LOCATION.
ALL CABLES SHALL BE CONTINOUS, WITHOUT SPLICES, FROM EACH
DEVICE TO THE CROSSING CONTROLLER CABINET.

NO.

DATE BY |CHECK [DESIGN|REVISION / SUBMITTAL
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SIG/COMM HOUSE ﬁ | DOOR SWITCH SWITCH HEATER CASE :
| 181 _ bst _ | o
BX120 Mz B : @ [3 4 I Sl
» T TR |
| [ rzmr T L
| | Lo " e [ | I\ ruse
| | TEST _SWITCH = | AC l I || 1Disconnect
|
NX120 . | | ° | po—seroc | : 1 | 1750vDC
| |
| | S1LOCAL CONTROL SWITCH : ¢ ! |
! REMOTE | I | |
| | SPARE 5 : ! ! A2 (cr)Al ! | S (NOTE 2)
' : | i 2 S | CONTACTOR 250A | |
] o | = e R ——
AN
LB12 | ! A : ON | BREAKER '
= ! @ L [ N~ 200A I
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SMzp | ' N 2| 2kv
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RCC N o
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LCcP » | o1 cs1 120VAC |
K | : AUX |
- |
LN12 NV] .o | | ) cs2 |
| | 12 24VAC |
|
> I i SPARE L @ SW1 sSw2 l
| I ) BREAKER ) BREAKER :
. I : SPARE | o |
|
9C #12
CABLE ; : EARTH | 5 | Bx24 A % |
GROUND B NX24 @ |cst @ |cs2 [
! . 2 |
60BX110 : @ q 60BX110 |
BUS
|
|
BONX110 o | ) 2 AMPS :
| 4 —| CASE HEATER FUSE
60BX110 ~ soBXx110 151 |
| 5 3 |
| 5 60BX110 #4 2KV #4 | 2KV I
| CASE_HEATER |
[ BONX110 CAAAAAN] 680BX110 | ] | |
| 1 [ vYvVvVI] I
| a _ #6 #6 |#6 |#6 |#6 |#6 |#6 |#6 |#6 |
gl
: 10 AMPS = SOHZ. F1| F2| F3| F4| Fs| Fe| F7| F8 I
® LT./RECPT. FUSE RCPT. [
[ [~ ] eoBxi10 16A |
| 6ONX110 (o O |
BUS d 60BX110 #6 10 20 30 40 50 60 70 8 i
11 60NX110 = T NI
| © | gl EIE| gl g & =
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| ® ' ol o) 2} 2} o) v 2| Z
| L] LIGHT/SWITCH | 2 % 38 5 & & 38 ©
| | (&) O ['R o [&) (&) o o
| — | sl =] =] 5] 5| 2] 272
I I (%) (%] %] (%) (%) (%] (%] %)
L ]
B60NX110 N~
I O I RETURN RAIL
NOTES: | 46 |
| |
| |

1. ALL WIRING #14 EXCEPT AS NOTED.
2. FUSE RATING AS REQUIRED BY HEATER LENGTH CALCULATIONS.
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"SHOE BOX”

#2/0 GROUND WIRE

TYPE FUSED
— DISCONNECT
- W/ HASP
FAN VENT BY : —< FOR PADLOCK SﬁSUQBR GROUND
FABRICATOR : ROD (TYP)
=l 5] o
B i a - ”SHOE BOX”
> E - 4 Naits
el SWITCH HEATER CONTROL [ 2 LOCAL NN W/ HASP
: EQUIPMENT o | —< 2 CONTROL SWITCH O FOR PADLOCK
MOUNTED IN CABINET 2 o = (IN LOCKED BOX) T “\
3 (NOTE 7) 1 (NOTE 5) \_
o o N /\
| o e | ° Q \/ —
: <
i = N ' 22.2"
LOCAL | | |
CONTROL SWITCH : .
(IN LOCKED BOX) K H © 19" RACK
(NOTE 5) = 1 ¥
E o b {257~
B 3 < ° °e
) o -
s :
3 Ll o | 30.3"
: B CABINET PLAN DIMENSIONS
: SCALE: NTS
= o 2.0” i
5| DO NOT MOUNT EQUIPMENT |5 T @ = L—750 vbe 27
¢{  LOWER THAN 18 INCHES |3 . 0 TRACK
= = N —i— O// SWITCHES
's|  conpuITs ENTER | T O/
i BEHIND RACK & :
: : =) O | L T0 SYSTEMS
- 1 g ° 7 | 2 bucteANk
- § |‘5.0"~—4
Z |_ E—l )
—t S -
4 N —— i
30.3" @ o
1 SWITCH HEAT CONTROLLER CABINET I
SCALE: NTS 30.3"

BASE DIMENSIONS

A SCALE: NTS

NOTES:

1.

THE CABINET WILL BE NEMA 4X AND WILL BE STAINLESS STEEL FINISH WITH
FIBERGLASS PROTECTIVE LINING PROVIDED FOR THE 750V DC SWITCHING
CONTROLLER AND WIRING.

THE CASE AND LOCAL CONTROL SWITCH WILL BE SECURED WITH
HIGH—SECURITY PADLOCKS AND KEYED FOR METRO TRANSIT STANDARD
TRACTION POWER MAINTENANCE PERSONNEL.

ALL 750V DC CIRCUIT WIRING TO BE 2000 VOLT INSULATION.

HEATER CASES AND ALL CONTROL CIRCUITS ARE SHOWN AS EXAMPLES ONLY.
THE NUMBER OF CONTACTORS AND/OR FUSED BRANCH CIRCUITS PER CASE
MAY VARY. THE CONTRACTOR SHALL SUBMIT A COMPLETE SWITCH HEAT
CONTROLLER CABINET DESIGN AND PRODUCT SUBMITTAL TO THE CAR FOR
APPROVAL.

CONTRACTOR TO VERIFY SIZE AND SUITABILITY FOR ALL WIRING.

LOW VOLTAGE WIRING TO BE 14 GAUGE, 1000V, BLACK UNLESS OTHERWISE
NOTED.

HEATER CASES AND ALL CONTROL CIRCUITS ARE SHOWN AS EXAMPLES ONLY.
THE NUMBER OF CONTAGCTORS AND/OR FUSED BRANCH CIRCUITS PER CASE
MAY VARY. THE CONTRACTOR SHALL SUBMIT A COMPLETE SWITCH HEAT
CONTROLLER CABINET DESIGN AND PRODUCT SUBMITTAL TO THE CAR FOR
APPROVAL,
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SWITCH

HEATER

CASE

LOCAL
CONTROL
SWITCH

(IN LOCKED

BOX)

2" FRE CONDUIT/

¢ "W’ SHAPED
CATENARY POLE

FLEXIBLE
CONDUIT

"SHOE BOX”
TYPE FUSED
DISCONNECT
W/ HASP

_

FOR PADLOCK

|~ 36" NOM—=]

TO SWITCH HEAT DISTRIBUTION
JUNCTION BOX(S) MOUNTED
AT SWITCH MACHINE(S)

—7

—J

GROUND LEVEL

TO SIGNAL HOUSE
VIA S/C
DUCKBANK

2" PVC—80 CONDUIT

2" PVC—80 CONDUIT

ELEVATION

1 SCALE:

NTS

¢ "W’ SHAPED

CATENARY POLE
COUPLER—_ /
FLEXIBLE e
CONDUIT i
"SHOE BOX” @~
TYPE FUSED
DISCONNECT
| UNISTRUTS
W/ HASP ( — | INSTALLED
FOR PADLOCK L
oo = ]
H ALL
e [l ]
—7 _,
GROUND
N
A
2 ) ScaE NS
/\UNISTRUT
"SHOE BOX”
TYPE FUSED N ALL
DISCONNECT THREAD
W/ HASP ROD
FOR PADLOCK
" \—FLEXIBLE CONDUIT

( ) SECTION
SCALE:

2" SCH FRE
CONDUIT AND
4/0 CABLE
CONNECTION
TO OCS WIRE

SHALL BE
ON CASE

THREAD ROD

LEVEL

NOTES:

1.

THE CONTRACTOR SHALL SUPPLY AND INSTALL AN OCS
POLE MOUNTED SWITCH HEATER CONTROL CASE AND
EQUIPMENT IF GEOGRAPHIC CONSTRAINTS PRECLUDE
MOUNTING CONTROL CABINET OUTSIDE OF THE GUIDEWAY.

CABINET MOUNTED SWITCH HEATER CONTROL EQUIPMENT
WILL RECEIVE 750VDC FROM THE 750V DC OVERHEAD
CONTACT WIRE ROUTED THROUGH THE "SHOE BOX” TYPE
FUSED DISCONNECT.

THE CASE WILL BE SECURED WITH HIGH—SECURITY
PADLOCKS AND KEYED FOR METRO TRANSIT STANDARD
TRACTION POWER MAINTENANCE PERSONNEL.

ALL 750V DC CIRCUIT WIRING TO BE 2000 VOLT
INSULATION.

HEATER CASES AND ALL CONTROL CIRCUITS ARE SHOWN
AS EXAMPLES ONLY. THE NUMBER OF CONTACTORS
AND/OR FUSED BRANCH CIRCUITS PER CASE MAY VARY.
THE CONTRACTOR SHALL SUBMIT A COMPLETE SWITCH
HEAT CONTROLLER CASE DESIGN FOR EACH INSTALLATION
WITH A DESIGN AND PRODUCT SUBMITTAL TO THE CAR FOR
APPROVAL.

CONTRACTOR TO VERIFY SIZE AND SUITABILITY FOR ALL
WIRING.

LOW VOLTAGE WIRING TO BE 14 GAUGE, 1000V, BLACK
UNLESS OTHERWISE NOTED.

GROUND WIRING TO BE 14 GA., 600V, GREEN, UNLESS
OTHERWISE NOTED.

CASE TO BE MOUNTED PARALLEL TO TRACK, NOT
PERPENDICULAR.
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SWITCH MACHINE (INSTALLATION
TYPICAL FOR VARIOUS MODELS)

CONNECT TO NEGATIVE
RAIL (NOTE 3, 4 & 5) B

CRIB HEATER — TUBULAR ELECTRIC BALLAST HEATER
WITH EXPANDED METAL GUARD

750 VDC TUBULAR HEATER

L:@@‘

[ +

w—(NOTE 9)

POINT OF SWITCH

(NOTE 1)

PLAN FOR BALLASTED OR DF SWITCH HEAT EQUIPMENT CONNECT TO NEGATIVE

SCALE: NTS

CRIB HEATERS
(SEE NOTE 9)

~=——-=—T0 SWITCH HEATER
CONTACTOR CASE (NOTE 10)

FIELD SIDE
OF RAIL

HEAT RETAINER
(SEE NOTE 7)

300 WATT HEATER ELEMENT
(SEE NOTE 12)

1" x 1/8" STAINLESS

TUBULAR HEATER CONNECT TO NEGATIVE
RAIL (NOTE 3, 4 & 5)

r
NOTE 3
o ROVUNG CONNECT TO NEGATIVE
( ) RAIL (NOTE 3, 4 & 5)
‘ —
~— CONNECT TO NEGATIVE
RAIL (NOTE 3, 4 & 5)
>
750 VDC TUBULAR HEATER JUNCTION BOX 3 CONTROL WIRES TO
CONNECT TO NEGATIVE (NOTE 2) DN |?‘ SIGNAL HOUSE
RAIL (NOTE 3, 4 & 5) SWITCH HEATER
CONTACTOR CASE
MOUNTED ON OCS
[ | POLE
I o L 10 ocs wre
RAIL (NOTE 3, 4 & 5)
2 SCALE: NTS
NOTES:

750 VDC TUBULAR HEATER o

(SEE NOTE 12)

( ) SECTION
SCALE: TS

SWITCH POINT

3.

4.

5.

6.

/ RAIL BRACES TO 7

ACCOMMODATE )

% HEATER (SEE NOTE B) 3.

7 3
.
7,

NO.6 AWG, 2KV INSULATED COPPER WIRE IN ORANGE LIQUID TIGHT CONDUIT.

JUNCTION BOX SHALL BE NON—METALLIC, U.V RESISTANT, MOUNTED SOLIDLY TO AN ADJUSTABLE
PEDESTAL OR MOUNTED TO THE CONCRETE IN DIRECT FIXATION INSTALLATIONS.

CONNECT EACH HEATER LEAD TO #6, 2KV FEED WIRE WITH COMPRESSION SLEEVES AND INSULATE WITH
RUBBER TAPE, THEN COMPLETE WITH A 2KV HEAT SHRINK SLEEVE FOR ADDITIONAL PROTECTION.

MAKE EACH CONNECTION FOR NEGATIVE SIDE OF SWITCH HEATERS TO NEGATIVE RETURN RAIL ONLY IN
SINGLE RAIL TRACK CIRCUITS.

CONNECT NEGATIVE ELEMENT LEAD TO THE RAIL WEB WITH A CEMBRE MODEL AR60D OR APPROVED EQUAL.
ORANGE LIQUID=TIGHT OR PVC—40 CONDUIT TO HOUSE HEATER LEAD WIRES FOR THE ENTIRE RUN.
INSTALL STAINLESS STEEL SPRING CLIPS BETWEEN RAIL BRACES, TO HOLD HEATER AND RETAINER.

SLIDE HEATER ELEMENT THROUGH MILLED PORTION OF RAIL BRACES .

CRIB HEATERS SHALL BE INSTALLED TO EXTEND 4" PAST THE THE ENDS OF THE OPERATING RODS IN
NUMBER 1 + 2 TIE SPACES TO FULLY HEAT THE ENTIRE CRIB AND ALL ASSOCIATED HARDWARE. INSTALL
FULL LENGTH STAINLESS STEEL CRIB HEATER MOUNTING PANELS TO PROTECT THE TIES FOR EACH CRIB

WITH A CRIB HEATER. EACH CRIB WITH AN OEPRATING SWITCH ROD SHALL HAVE A CRIB HEATING
ELEMENT AND A MOUNTING PANEL INSTALLED.

/@
P STEEL ‘SPRING CLIP / AN
10. PROTECT CABLES FOR SWITCH HEAT FEEDS WITH A FLEXIBLE ORANGE LIQUID TIGHT CONDUIT AND
(SEE NOTE 7) 277 ATTACHED TO THE JUNCTION BOX WITH STRAIN RELIEF FITTINGS.
11, STAINLESS STEEL HEAT RETAINERS MOUNTED ON FIELD SIDE BETWEEN RAIL BRACES. ALL RETAINING CLIPS,
HEATER DETAIL . SECTION PANELS AND RAIL MOUNTED SWITCH HEAT EQUIPMENT SHALL BE STAINLESS STEEL UNLESS OTHERWISE
S ) ScALE: NS SCALE: SPECIFIED.
12, HEATING ELEMENT TO BE 300 WATT/FOOT, WITH THE CAPACITY OF THE SYSTEM TO SUPPORT 400
WATT/FOOT AS AN OPTION.
NO. DATE BY |CHECK |DESIGN | REVISION / SUBMITTAL - SHEET
Klmley») Horn EAST - VOLUME 3 (SYSTEMS)
SIGNAL SYSTEM 181
qv St rn ‘ SOUTHWEST 750VDC SWITCH HEATER DETAILS OF
METROPOLITAN ErE—— BALLASTED AND DIRECT FIXATION DETAILS
¢ 0 v N ¢ ! t DISCIPLINE: SHEET NAME: 240
PRELIMINARY ENGINEERING SYSTEMS SIG-DTL-304




17X18

4.75 THROW
115# RAIL
o
3

7.00

e . ’
| fE="%e ] j

(A OPERATING ROD

— SCALE: NTS

) e o] _ _i_
° ° ol | & ITEM# | PART NUMBER DESCRIPTION 999550X | 999550—001X
o _ ,_r Of : QTY QTY
! N 8

~ _L < N T | 802005—001X FRONT ROD ASSY, SWIVEL 1 1
! s = et S 2 | 840120-050-01 ROD ASSY, OPERATING 1 1
] ° @\o ole| © °© el | S— 3 | 941153—000-01 COUPLING ASSY, GRS MODEL—5 1 1
— = - ailla nine TS 7 | B90590—005X PIN ASSEMBLY, JAW 1 1
—| = E@\%iﬂaﬁ RIERE B 7 B\ 5 | 950143-001—11 BASKET ASSEMBLY 1 1
B — S_L s & N 6 | 830570-006—01X | ROD ASSY, POINT DET. NEAR POINT 1 0
E& S sle =791 3% 7 | 931130—050—01 ROD ASSY, POINT DET. FAR POINT 0 1
: 5 ° © . alely s 7 8 | 920560—007X LUG, POINT DETECTOR POINT 1 1
——] & | ° 9 | 820400—001X LUG ASSY, DROP BALL STUD [ [

12 = 14 8 =
HE it N 10 | 990330-075-02 NUT, 0.750 HVY HEX JAM Z/Y 4 4
tp \ | ,_L o 11| 910109—082-01 ROD ASSY, LOCK CONNECTING 1 1
E’L w\\ S gk ol 8_‘_ 12| 920530-002-01 LUG ASSY [ [
9 SR | - N2 13 | 990330-100-02 NUT, 1.000 HVY HEX JAM Z/Y 4 4
@é @ éD _f 14 | 910922-037-02 STUD ASSY, 0.750 X 10.000 2 2
5 15 | 910922-036-01 STUD ASSY, 0.750 X 11.000 2 2
NOTE 2 16 | 860004—007 TIE STRAP 1 1
(43.62) 16X17) 17 | 990130-500-02 SCREW, LAG 0.750 X 5.000 Z/Y 6 6
56.50 | 18 | 950794—000—01X | LATCH STAND ASSY 1 1
19 | 860105—008—01 PLATE ASSEMBLY, GAGE EXTENSION 2 2
TYPICAL POWER 20 | 998192 COUPLING 1 1
7\ SWITCH LAYOUT 21 | 998918-003-07 BOX ASSY, JUNCTION W/PEDESTAL 36 TER. 1 1
——SCALE: NTS 22 | 998687—034 CONNECTOR, 1.500 STRAIGHT 2 2

N— w
23 | 998231-048 CONDUIT, 1 1/2° LIQUIDTITE 1 1
1

NOTES:

1. CORNERS ON PLATES TO BE CUT TO SUIT ON SITE PER MODEL 5 CASTING CLEARANCES
2. 8" CAST LETTERS PAINTED WHITE, N AND R, TO BE APPLIED. G&B PART NOs 998760—002 AND 998760—004
3. ALL PART NUMBERS LISTED REFERENCE G & B CATALOGUE NUMBERS

4. SWITCH LETTERING AND IDENTIFICATION TO BE COMPLIANT WITH CONTRACT SPECIFICATION

42 |

4i>
}~—2.88
7.00

i

(2.50

#

(B NEAR POINT DETECTOR ROD

— SCALE: NTS

(55.25)

£ LOCK CONN. ROD

—_ SCALE: NTS

)

TIE DAPPING DETAIL

27/8

11/2

Fldfd

POINT DRILLING

} 70.88

JL —L =

gFAR POINT DETECTOR ROD

NO.

DATE

BY
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IDESIGN

REVISION / SUBMITTAL
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HOUSE BREAKER BOX
14.25"W x 39.38"H x 3.75"D

208,/120

42 POSITIONS

SIGNAL BREAKER BOX
208,120

30" DOOR
(NOTE 8)

10.00

e

V), g

\ NOTE 8
DOOR
/

ACCESS CARD
\\\\\\__READER (NOTE 1)
LATCH WITH

ELECTRIC STRIKE

B —

N

WALL ELEVATION

AIR CONDITIONER /
HEAT PUMP

84.0” MAX——=]

=T
i
i
84.0” NOM

.

D —

WALL ELEVATION

GROUND PLATE (TYP.)
14"W x 4"H

C

EXTERIOR RECEPTACLE FOR
EMERGENCY GENERATOR
(LOCATE FOR CONVENIENCE

AT EACH LOCATION)

TRANSFER SWITCH FOR EXTERIOR
EMERGENCY GENERATOR RECEPTACLE
LOCATE NEAR PRIMARY POWER PANEL

NORMAL 240 / 120 VAC

PRIMARY 2—POLE DISCONNECT SWITCH

16.25"W x 27.5"H x 7.5"D

10.00

VOIP
PHONE —

| VENT

C\

1'-g” x 1-9”

=T 17§ O° b

FARADAY
CAGE

o
m
[%]
X
6"

AC
NV2

NOTE 10—

/
NVI
COMM2

ACCESS
CONTROLLER
PANEL

O

30"

GROUND BUS
" BLATE (TYP.)

4" CONDUITS

NOTE 8

\\\\\\——ENTRANCE RACK

\SPACE REQUIRED FOR

H

a
>

COMM1

)

1

N

|<—16'—35' BASED UPON EQUIPMENT REQUIRED (NQTE 12)——=|

PLAN VIEW

TYPICAL SIGNAL HOUSE LAYOUT

CLEARANCE NEEDS
(NOTE 3)

AIR CONDITIONER /
HEAT PUMP

30"W x 66"H x 18"D

BATTERY
RACKS

COM RACKS WILL COMPLY WITH
COMMUNICATIONS SPECIFICATION FOR
CABLE MANAGEMENT AND ARRANGEMENT.

|——16'—35' BASED UPON EQUIPMENT REQUIRED (NOTE 12)——|

(o)

—F
-

SlE

A — WALL ELEVATION

9.00" NOM

\— VARIES PER

MANUFACTURER

#2/0 OR #6 INSULATED WIRE
FROM GROUND ROD
TO BUS PLATE

GROUND
BUS—PLATE
(TYP.)

GROUND ROD (TYP.)

2/¢ BARE COPPER
/GROUND RING

AC/
HEAT PUMP

o)

N —

O

LJ

B

_'E@@@
CHA [0 D

SHOWN WITH MAXIMUM
CONDUITS.  ACTUAL CONDUIT
QUANTITIES VARY ACCORDING
TO THE SITE.

A

B

18

PRECAST
FOUNDATION
(TYP.)

NOTE @ B

GROUNDING
SCHEME

19"
(TYP.)

s _
m
[}
m
z
=)

o<
(o]
<

=z
<

DUPLEX OQUTLET

VITAL MICROPROCESSOR RACK

FIBER COMM EQUIPMENT

NON—VITAL MICROPROCESSOR RACK

ACCESS CARD READER WILL BE
COMPATIBLE WITH METRO TRANSIT
SECURITY PROTOCOL AND STANDARD
EQUIPMENT, SEE TECHNICAL
SPECIFICATION.

LOCATE HOUSE ON A CONCRETE PIERS TO
ACCOMMODATE FINAL HOUSE SIZE AND
ARRANGEMENT.

ARRANGE HOUSE ON EACH SITE TO
MINIMIZE NOISE AND AIR ON
SURROUNDING ENVIRONMENT AND TO
CONSIDER HEAT PUMP LOCATION, IF
POSSIBLE

ALL HOUSES TO BE MAXIMUM 10FT. WIDE.
LENGTH SHALL BE AS REQUIRED (30FT
MINIMUM).

ALL WIRING TO OUTLETS, LIGHT SWITCH,
LIGHTS, THERMOSTAT, FAN, HEATER, AR
CONDITIONER AND CIRCUIT BREAKER
PANEL SHALL BE IN CONDUIT

GROUND MAT TO PROVIDE MAXIMUM
RESISTANCE TO GROUND OF 15 OHMS

HOUSE LAYOUT IS TYPICAL, FINAL
DESIGNER TO PROVIDE DETAILED LAYOUT
FOR EACH LOCATION

EACH DOOR WILL HAVE A LIMIT SWITCH
DOOR POSITION SCADA DETECTOR
MICROSWITCH LSATA OR APPROVED EQUAL

HOUSE DOOR, STRIKE PLATE AND
CASEMENT WITH EQUIPMENT COMPATIBLE
WITH TECHNICAL SPECIFICATION.

. FOR COMPLEX LOCATIONS, WALL MOUNT

THE LCP NEAR THE DOOR. FOR ALL
OTHER LOCATIONS, LOCATE THE LCP ON
THE NV1 RACK NO LOWER THAN 48" TO
TOP OF LCP.

. CONTRACTOR SHALL DETERMINE

AMOUNT AND SIZE OF RELAY
RACKS AND CABLE TERMINATION
UPON FINAL DETAILED DESIGN.

. LENGTH OF SIGNAL HOUSE SHALL BE

AS INDICATED ON LAYOUT PLANS.

. CONTRACTOR SHALL SUBMIT FINAL

DETAIL OF THE SIGNAL HOUSE
DESIGN TO ENGINEER FOR APPROVAL

NO.
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TERMINAL BOARD (1) FRONT VIEW

FARADAY CAGE LAYOUT NOTES:

CABLE WIRE WIRE TO EQUIPMENT HOLES FOR
EQUIPMENT WIRES GROUND TERMINALS FOR ARRESTERS
HOLES FOR EQUIPMENT WIRES WIRE TO EQUIPMENT

CABLE WIRE

@I ® ® ® I@
® o 0 o 0 0o 0 0O 0O 0O 0 O 0O O 06 0O 06 0 0 0 0 0 0 0 0 0 0®
I I I I I I
| | | | | |
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| | | 1 1 1
® © o 0o o o o 0o O © © © O O O O O O O O O o O O o °o ®
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7 8 9 10 1112 13 14 15 16 17 18 10 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

1.2 3 4 5 6 7 8 9101112131415 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 8C 38 40 41 42 43 44 45

12 3 4 5 6 7 8 9 10 11121314 15 16 17 18 19 2D 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

7°0" X 35”7 TERMINAL BOARD (TYP)

CABLE SHIELDS ARE TO BE WIRED TO GROUND
SPARE CABLE CONDUCTORS ARE TO BE
CONNECTED TO GROUND

NOTES:

1. AN IP MAINTENANCE PHONE WILL BE MOUNTED ON SIDE "A". THIS PHONE WILL BE
COMPLIANT WITH THE COMMUNICATION SYSTEM USED BY THE RCC FOR METRO TRANSIT
MAINTENANCE.

2. THE ENTRANCE RACK SHALL BE CONFIGURED IN A FARADAY CAGE DESIGN TO PROVIDE
LIGHTNING PROTECTION. THE DESIGN FOR THIS FARADAY CAGE WILL BE SUBMITTED TO
THE CAR FOR APPROVAL PRIOR TO PROCUREMENT OR INSTALLATION.

3. THE CONTRACTOR SHALL PROVIDE A VENTILATION FAN AND RESISTIVE HEATER SIZED
SPECIFICALLY FOR THE NEEDS OF THIS EQUIPMENT HOUSING AND FOR THIS CLIMATE.
THE CLIMATE CONTROL SYSTEM WILL BE OPERATED BY A SINGLE THERMOSTAT.
"OVERTEMP” AND "UNDERTEMP” ALARMS WILL BE GENERATED AND TRANSMITTED TO THE
RCC VIA SCADA.

8.00°
i LTI T
I eS¢
I cE DUPLEX OUTLET
! | A
| —
i
! SIDE A s
| |
! x ’\‘\GROUND
T PLATE
e -
| v T |
| : N
o | & o 3 e |
W ! 6 X8 HOUSE S HEY N
| >
S | | LAYOUT x [u§” =
: | & HER ! n
i S £ &1 |
| o {1 |
i | o T !
! o i !
i | ﬁn i
|
| |
; SIDE C ;
i N i
i —/ i
| DUPLEX OUTLET |
! GROUND RING/)I

GROUND ROD
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HS _
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sigNAL. oM
BUNGALOW
_ 144 SMFO T 144 SMFQ _
TO NEXT LOCATION 14;;;';';3 12‘;‘:: 2":0 TO NEXT LOCATION
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SCADA SYSTEM OVERVIEW
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KEYNOTES:

1.

GENERAL NOTES:

DRAWING IS MEANT AS A GUIDELINE FOR CONTRACTOR'’S
DESIGN, WHICH SHALL BE SUBMITTED THROUGH SHOP DRAWING
REVIEW PROCESS; SYSTEM AND COMPONENTS SHALL NOT BE
CONSTRUCTED DIRECTLY FROM THIS DRAWING.

DRAWING NOT TO SCALE; EXACT QUANTITIES AND LOCATIONS OF
DEVICES SHOWN ON STATION PLATFORM AND CANOPY PLAN
DRAWINGS.

THIS DIAGRAM PROVIDES A GENERAL OVERVIEW OF THE FARE
COLLECTION SYSTEM WITH FIELD SITES SHOWN IN TYPICAL
CONFIGURATION; REFERENCE INDIVIDUAL STATION DRAWINGS
AND DETAIL SHEETS FOR MORE DETAILED INSTALLATION AND
CONFIGURATION INFORMATION.

SCADA POINTS SHOWN ON THIS DRAWING ARE AN ARBITRARY
SAMPLE OF POINTS; SEE SPECIFCATION DOCUMENTS FOR
ACTUAL REQUIRED LIST OF SCADA POINTS.

SEE TUNNEL COMMUNICATION SHEETS FOR ANY ITEMS OR
SUBSYSTEMS IN TUNNEL.

>

ALL ITEMS AT RCC AND EBC ARE EXISTING. CONTRACTOR SHALL
EXPAND HEAD END SYSTEMS AND PROVIDE SCADA
PROGRAMMING TO THE EXTENT NECESSARY TO PROVISION ALL
NEW SWLRT SCADA POINTS, ALARMS AND CONTROLS ON SCS
CENTRAL CONTROL SYSTEM.

TYPICAL SIGNAL-COMMUNICATION HOUSE CONTAINS 15-20
DISCREET AND 3 ANALOG I/O SCADA POINTS.

TYPICAL STATION COMMUNICATION CABINET CONTAINS 25-30
DISCREET AND 1-2 ANALOG I/0 SCADA POINTS.

TYPICAL SIGNAL HOUSE CONTAINS 10-15 DISCREET AND 1-2
ANALOG SCADA POINTS.

TYPICAL TPSS CONTAINS 140 DISCREET SCADA I/0 POINTS, (10 OF
WHICH ARE CONTROLS, THE REST ARE INDICATIONS) AND 10
ANALOG SCADA INDICATIONS.
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SCALE: NTS

GENERAL NOTES:

1.

KEYNOTES:

1.

DRAWING IS MEANT AS A GUIDELINE FOR CONTRACTOR'S DESIGN,
WHICH SHALL BE SUBMITTED THROUGH SHOP DRAWING REVIEW
PROCESS; SYSTEM AND COMPONENTS SHALL NOT BE
CONSTRUCTED DIRECTLY FROM THIS DRAWING.

DRAWING NOT TO SCALE; EXACT QUANTITIES AND LOCATIONS OF
DEVICES SHOWN ON STATION PLATFORM AND CANOPY PLAN
DRAWINGS.

THIS DIAGRAM PROVIDES A GENERAL OVERVIEW OF THE PA/VMS
SYSTEM WITH FIELD SITES SHOWN IN TYPICAL CONFIGURATION;
REFERENCE INDIVIDUAL STATION DRAWINGS AND DETAIL SHEETS
FOR MORE DETAILED INSTALLATION AND CONFIGURATION
INFORMATION.

SEE TUNNEL COMMUNICATION SHEETS FOR ANY ITEMS OR
SUBSYSTEMS IN TUNNEL.

>

ALL ITEMS AT RCC AND EBC ARE EXISTING. CONTRACTOR SHALL
EXPAND HEAD END SYSTEMS AND PROVIDE PROGRAMMING TO
THE EXTENT NECESSARY TO PROVISION ALL NEW SWLRT
STATION PA/VMS SYSTEMS ON PA/VMS HEADEND SYSTEM.

STATION CONTROL PANEL SHALL BE PROVIDED WITH LOCKABLE
DOOR SET INTO COMMUNICATION CABINET ON PLATFORMS;
KEYING SHALL MATCH EXISTING METRO TRANSIT LRT SCP LOCKS.
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GENERAL NOTES:

DRAWING IS MEANT AS A GUIDELINE FOR CONTRACTOR'S DESIGN,
WHICH SHALL BE SUBMITTED THROUGH SHOP DRAWING REVIEW
PROCESS; SYSTEM AND COMPONENTS SHALL NOT BE
CONSTRUCTED DIRECTLY FROM THIS DRAWING.

DRAWING NOT TO SCALE; EXACT QUANTITIES AND LOCATIONS OF
DEVICES SHOWN ON STATION PLATFORM AND CANOPY PLAN
DRAWINGS.

THIS DIAGRAM PROVIDES A GENERAL OVERVIEW OF THE
TELEPHONE SYSTEM WITH FIELD SITES SHOWN IN TYPICAL
CONFIGURATION; REFERENCE INDIVIDUAL STATION DRAWINGS AND
DETAIL SHEETS FOR MORE DETAILED INSTALLATION AND
CONFIGURATION INFORMATION.

4. SEE TUNNEL COMMUNICATION SHEETS FOR ANY ITEMS OR
SUBSYSTEMS IN TUNNEL.
KEYNOTES: D

ALL ITEMS AT RCC AND EBC ARE EXISTING. CONTRACTOR SHALL

|_ _, STATION COMMUNICATION CABINET PLATFORM PROVIDE LICENSES FOR ALL NEW PHONES, AND WORK WITH MET
COUNCIL TO THE EXTENT NECESSARY TO PROVISION ALL NEW
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FARE COLLECTION SYSTEM OVERVIEW

SCALE: NTS

GENERAL NOTES:

1.

KEYNOTES:

1.

DRAWING IS MEANT AS A GUIDELINE FOR CONTRACTOR’'S
DESIGN, WHICH SHALL BE SUBMITTED THROUGH SHOP
DRAWING REVIEW PROCESS; SYSTEM AND COMPONENTS SHALL
NOT BE CONSTRUCTED DIRECTLY FROM THIS DRAWING.

DRAWING NOT TO SCALE; EXACT QUANTITIES AND LOCATIONS
OF DEVICES SHOWN ON STATION PLATFORM AND CANOPY PLAN
DRAWINGS.

THIS DIAGRAM PROVIDES A GENERAL OVERVIEW OF THE FARE
COLLECTION SYSTEM WITH FIELD SITES SHOWN IN TYPICAL
CONFIGURATION; REFERENCE INDIVIDUAL STATION DRAWINGS
AND DETAIL SHEETS FOR MORE DETAILED INSTALLATION AND
CONFIGURATION INFORMATION.

SEE TUNNEL COMMUNICATION SHEETS FOR ANY ITEMS OR
SUBSYSTEMS IN TUNNEL.

>

ALL ITEMS AT RCC AND EBC ARE EXISTING. CONTRACTOR
SHALL EXPAND HEAD END SYSTEMS AND PROVIDE SCADA
PROGRAMMING TO THE EXTENT NECESSARY TO PROVISION ALL
NEW SWLRT FARE COLLECTION POINTS ON SCADA HEADEND
SYSTEM.
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GENERAL NOTES:

ACCESS CONTROL

1. TPSS, SIGNAL HOUSE, AND PARKING FACILITY LOCATIONS
ARE COMBINED AND SHOWN AS TYPICAL SITES IN CERTAIN
INSTANCES ON THIS SHEET; FOR A BREAK OUT OF EACH
INDIVIDUAL SITE, PLEASE SEE THE NETWORK AND CABLE
PLAN DRAWINGS (COM-NCP-0XX).

TPSS MASTER
CONTROLLER

SCADA PLC

TRANSFER TRIP

STATION PBX
IP TELEPHONE

el

TPSS
SW09,SW10

2. QUANTITIES SHOWN IN PARENTHESES (); WHERE NO
NUMBER IS PROVIDED, THE QUANTITY OF THOSE ITEMS IS
ONE.

FIBER DISTRIBUTION -

SMFO

il

il

3. WHERE TWO QUANTITIES ARE SHOWN (EXAMPLE: (6/4)), THE
FIRST NUMBER IS THE TOTAL QUANTITY AND THE SECOND
NUMBER IS THE INITIAL QUANTITY. THE REMAINING ITEMS
ARE FUTURE ITEMS.

CTS SITE DISTRIBUTION
IP NETWORK SWITCH

CTS SITE DISTRIBUTION
IP NETWORK SWITCH

4. ALL STATION SIGNAL/COMMUNICATION HOUSES AND

Heane STATION e o COMMUNICATION CABINETS SHALL BE EQUIPPED WITH A
COMMUNICATION COMMUNICATION
STATION PLATFORM virerinl STATION PLATFORM CABINET DEDICATED COMMUNICATIONS UPS THAT PROVIDES 4

HOURS OF BATTERY BACKUP TIME TO ALL
COMMUNICATIONS ELEMENT.

5.  COMMUNICATIONS EQUIPMENT AT TPSS, SIGNAL HOUSES,
AND MCC HOUSES SHALL BE POWERED USING ON-SITE
BATTERY BACKUP SYSTEM.

KEYNOTES: [ »

1. O&M FACILITY AND SHADY OAK STATION ARE PART OF
WEST SEGMENT DESIGN AND ARE NOT SHOWN IN THIS
PLAN SET.

DOWNTOWN HOPKINS
STATION

BLAKE
STATION

—— ———
DATE BY |CHECK DESIGN| REVISION / SUBMITTAL

= SHEET
» EAST - VOLUME 3 (SYSTEMS)
Klmley )Horn pY COMMUNICATIONS SYSTEMS 196

M-P Consulnrs ‘ s SOUTHWEST SINGLE LINE DIAGRAM OF

CONSULTING ENGINEERING
MINNEAPOLIS - MINNESOTA é&i;rli‘pi;()!éﬁf\q 10F6

DISCIPLINE: SHEET NAME: 240

Aug, 27 2014 07:59 am V:\3300_pec—e\CAD\OVERALL\plan sheets\ELEC\EO—SYS—COM—SLD—005.dwg By: Fergtk

PRELIMINARY ENGINEERING SYSTEMS E0-SYS-COM-SLD-005




Aug, 27 2014 07:59 am V:\3300_pec—e\CAD\OVERALL\plan sheets\ELEC\EO—SYS—COM—SLD—006.dwg By: Fergtk

CONTROLLER

NON-VITAL PROCESSOR

CAT-6 CONTROLLER

NON-VITAL PROCESSOR

TO DOWNTOWN Py 144-SMFO P 144-SMFO Py 144-SMFO PN 144-SMFO TO BELTLINE
HOPKINS STATION STATION
(SEE DRAWING (SEE DRAWING
COM-SLD-005) COM-SLD-007)
TO BLAKE A 144-SMFO P 144-SMFO P 144-SMFO TO WEST LAKE
STATION STATION
12-SMFO 12-SMFO
SMFO | CTS FIBER SMFO SMFO | CTS FIBER
DISTRIBUTION PANEL |l FIBER Dp‘iLg'LBUT'ON DISTRIBUTION PANEL FIBER DP'iL'E'LB“T‘ON
BACKBONE MODULES B CAT6 BACKBONE MODULES >
SMFO CTS FIBER SMFO SMFO CTS FIBER SMFO —
@ DISTRIBUTION PANEL CE@;&B‘:&WJ&T = @ DISTRIBUTION PANEL cE@;s,g':;’;&%ga" =
SPUR SITE MODULES SPUR SITE MODULES CAT-6
CTS BACKBONE PBX P CTS BACKBONE PBX IP
IPISONET NETWORK NODE TELEPHONE IPISONET NETWORK NODE TELEPHONE
CTS SITE DISTRIBUTION EMERGENCY CTS SITE DISTRIBUTION
1P NETWORK SWITCH & ngg‘\y;é'- TELEPHONES ® 1P NETWORK SWITCH & ngg‘\y;é'- SCADAPLC
PUBLIC ADDRESS CAT-6 VITAL PROCESSOR / CCTV CAMERA PUBLIC ADDRESS CAT-6 VITAL PROCESSOR / ACCESS CONTROL

14-AWG

STATION COMMUNICATION
PANEL
(PTT MIC AND PAVMS
PRESETS)
SCADA PLC

ACCESS CONTROLLER

STATION PBX
IP TELEPHONE

STATION
COMMUNICATION
EQUIPMENT

PUBLIC ADDRESS
AMPLIFIERS (2)

(BY OTHERS)

SIGNAL SYSTEM
EQUIPMENT

SIGNAL/COMMUNICATION HOUSE

>\ LeAWG

CCTV CAMERAS (12)

VARIABLE MESSAGE
SIGNS (6)

EMERGENCY
TELEPHONES (1)

SCADAPLC

STATION PBX

TICKET VENDING
MACHINES (4/2)

IP TELEPHONE

FIBER DISTRIBUTION

VALIDATORS (2)

NOISE SENSING
MICROPHONES (2)

CAT-6

il

CTS SITE DISTRIBUTION
IP NETWORK SWITCH

AUDIO BRIDGING PANEL

PA (40)

STATION PLATFORM

SMFO

N [ —
LAWG STATION

COMMUNICATION
CABINET

LOUISIANA

STATION

ACCESS CONTROL

TPSS MASTER

CONTROLLER

TRANSFER TRIP

el

TPSS
SW07,SW08

SMFO

FIBER DISTRIBUTION
PANEL

CTS SITE DISTRIBUTION

IP NETWORK SWITCH

CCTV CAMERAS (10)

EMERGENCY

TELEPHONES (2)

I

PARK AND RIDE
COMM CABINETS

PUBLIC ADDRESS
AMPLIFIERS (2)

STATION COMMUNICATION
PANEL
(PTT MIC AND PAVMS
PRESETS)
SCADA PLC
ACCESS CONTROLLER
STATION PBX
IP TELEPHONE
STATION

COMMUNICATION
EQUIPMENT

14-AWG

i

(BY OTHERS)

SIGNAL SYSTEM
EQUIPMENT

SIGNAL/COMMUNICATION HOUSE

>\ LeAws

CCTV CAMERAS (12)

VARIABLE MESSAGE
SIGNS (6)

Y
TELEPHONES (1)

SCADAPLC

STATION PBX

TICKET VENDING
MACHINES (4/2)

IP TELEPHONE

FIBER DISTRIBUTION

VALIDATORS (2)
NOISE SENSING
MICROPHONES (2)

CAT-6

il

CTS SITE DISTRIBUTION
IP NETWORK SWITCH

AUDIO BRIDGING PANEL

PA SPEAKERS (40)

STATION PLATFORM

I

SMFO

N [ ——
L-AWG STATION

COMMUNICATION
CABINET

WOODDALE

STATION

TERMINAL
SERVER

SIGNAL SYSTEM RS-422
PROCESSOR(S) —

SIGNAL HOUSES
WOODDALE I'LOCKING
WOODDALE AVE XING

GENERAL NOTES:

1. TPSS, SIGNAL HOUSE, AND PARKING FACILITY

LOCATIONS ARE COMBINED AND SHOWN AS TYPICAL
SITES IN CERTAIN INSTANCES ON THIS SHEET; FOR A

BREAK OUT OF EACH INDIVIDUAL SITE, PLEASE S
THE NETWORK AND CABLE PLAN DRAWINGS
(COM-NCP-0XX).

EE

2. QUANTITIES SHOWN IN PARENTHESES (); WHERE NO
NUMBER IS PROVIDED, THE QUANTITY OF THOSE ITEMS

IS ONE.

3. WHERE TWO QUANTITIES ARE SHOWN (EXAMPLE: (6/4)),
THE FIRST NUMBER IS THE TOTAL QUANTITY AND THE

SECOND NUMBER IS THE INITIAL QUANTITY. THE
REMAINING ITEMS ARE FUTURE ITEMS.

4. ALL STATION SIGNAL/COMMUNICATION HOUSES AND
COMMUNICATION CABINETS SHALL BE EQUIPPED WITH
A DEDICATED COMMUNICATIONS UPS THAT PROVIDES

4 HOURS OF BATTERY BACKUP TIME TO ALL
COMMUNICATIONS ELEMENTS.

5. COMMUNICATIONS EQUIPMENT AT TPSS, SIGNAL

HOUSES, AND MCC HOUSES SHALL BE POWERED

USING ON-SITE BATTERY BACKUP SYSTEM.
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| BACKBONE MODULES 1D | | BACKBONE MODULES 1T |
SMFO CTS FIBER SMFO CTS SITE DISTRIBUTION SMFO CTS FIBER SMFO CTS SITE DISTRIBUTION =3
I ¢ SFURSTE WS I : ? E e :
CTS BACKBONE PBX IP CTS BACKBONE PBX IP
IP/SONET NETWORK NODE TELEPHONE IP/SONET NETWORK NODE TELEPHONE
I I I I
| e y | | e 7 |
PUBLIC ADDRESS PUBLIC ADDRESS
I e o Ng&r@hiﬁgggﬁi@z& I e I cAre o NS/IIIIOI:rZ[IggESCSEgzéR I e
| (BY OTHERS) | | (BY OTHERS) |
| PAMPLRIERS () I— SIGNAL SYSTEM | Erer | PAMPLIFERS @) I— SIGNAL SYSTEM | Srer
14-AWG EQUIPMENT HU-AWG EQUIPMENT
| STATION COMMUNICATION | | STATION COMMUNICATION |
PANEL SIGNAL SYSTEM RS-422 PANEL SIGNAL SYSTEM RS-422
I ey I T I ey I T
PRESETS) PRESETS)
SIGNAL HOUSES
I I TH100 OVERPASS I | 2745 SIGNAL HOUSE
| | BELTLINE BLVD XING | |
ACCESS CONTROLLER ACCESS CONTROLLER
+ FIBER DISTRIBUTION
I I I |
STATION PBX L2 FIBER DISTRIBUTION SMFO STATION PBX
| IP TELEPHONE | PANEL | IP TELEPHONE | SMFO CTS SITE DISTRIBUTION =3
CATS IP NETWORK SWITCH CAT-6
I STATION I SMFO CTS SITE DISTRIBUTION I STATION I
| COMMUNICATION | IP NETWORK SWITCH | COMMUNICATION |
EQUIPMENT EQUIPMENT
I Q SIGNAL/COMMUNICATION HOUSE I I Q SIGNAL/COMMUNICATION HOUSE I TELEPHONE
PBX IP
TELEPHONE
9 >\ - J >\
| 14-AWG | | 14-AWG |
I I I I
TELEPHONES
| | @ | | ACCESS CONTROL
CCTV CAMERA
I : I I : I CCTV CAVERA
CCTV CAMERAS (12) CCTV CAMERAS (28)
I I ACCESS CONTROL I I TUNNEL MCC WEST
| e | I: | s | GENERAL NOTES:
| | TPSS MASTER | | —_—_—
CONTROLLER
| EMERGENCY cromric | | EMERGENCY eromric | 1. TPSS, SIGNAL HOUSE, AND PARKING FACILITY LOCATIONS
TELEPHONES (1) TRANSFER TRIP TELEPHONES (3) ARE COMBINED AND SHOWN AS TYPICAL SITES IN CERTAIN
| | | | INSTANCES ON THIS SHEET; FOR A BREAK OUT OF EACH
TICKET VENDING STATION PBX PSS TICKET VENDING STATION PBX INDIVIDUAL SITE, PLEASE SEE THE NETWORK AND CABLE
| MACHINES (4/2) 1P TELEPHONE | SWOSVSWOG | MACHINES (8/4) 1P TELEPHONE | PLAN DRAW'NGS (COM'NCP'OXX)
: aoaTons —@— : : —@— : 2. QUANTITIES SHOWN IN PARENTHESES (); WHERE NO NUMBER
RN IS PROVIDED, THE QUANTITY OF THOSE ITEMS IS ONE.
NOISE SENSING SMFO NOISE SENSING SMFO
I MICROPHONES (2) cate | | I I MICROPHONES (2) CAT-6 I 3.  WHERE TWO QUANTITIES ARE SHOWN (EXAMPLE: (6/4)), THE
| | | | FIRST NUMBER IS THE TOTAL QUANTITY AND THE SECOND
NUMBER IS THE INITIAL QUANTITY. THE REMAINING ITEMS
| PA (40) \’:‘\ AUDIO BRIDGING PANEL | | PA SPEAKERS (60) (\\ AUDIO BRIDGING PANEL | ARE FUTURE ITEMS.
| HANG STATION | | -awe STATION |
4. ALL STATION SIGNAL/COMMUNICATION HOUSES AND
STATION PLATFORM COMMUNICATION
[ STATION PLATFORM oA ON [ [ AND VERTICAL GIRC CABINETS (3) [ COMMUNICATION CABINETS SHALL BE EQUIPPED WITH A
DEDICATED COMMUNICATIONS UPS THAT PROVIDES 4
I I I I OF BATTERY BACKUP TIME TO ALL COMMUNICATIONS
| | | | ELEMENT.
| BELTLINE | | WEST LAKE | 5. COMMUNICATIONS EQUIPMENT AT TPSS, SIGNAL HOUSES,
AND MCC HOUSES SHALL BE POWERED USING ON-SITE
I STATION I I STATION I BATTERY BACKUP SYSTEM.
L- - S |
NO. | DATE BY |CHECK DESIGN| REVISION / SUBMITTAL
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TO BELTLINE 144-SMFO 144-SMFO 144-SMFO 144-SMFO TO PENN
STATION 8 8 8 8 STATION
(SEE DRAWING (SEE DRAWING
COM-SLD-007) COM-SLD-009)
TO WEST LAKE 144-SMFO 144-SMFO 144-SMFO TO VAN WHITE
STATION @ 8 8 STATION
[ [
| + FIBER DISTRIBUTION SMFO | |
PANEL
| CAT-6 | |
SMFO CTS SITE DISTRIBUTION
CTS FIBER 12-SMFO - CTS FIBER 12-SMFO
| SMFO | DISTRIBUTION PANEL | P NETWORK SWiTEH | SMPO | DISTRIBUTION PANEL \< | —&— FIBER Dp'iL';'LB“T‘ON
| BACKBONE MODULES | | BACKBONE MODULES T |
PBX IP
SMFO CTS FIBER SMFO CTS FIBER SMFO CTS SITE DISTRIBUTION ==
: e : : % “E e : [ | s B
EMERGENCY
| y CTS BACKBONE | @ | y CTS BACKBONE |
IP/SONET NETWORK NODE IP/SONET NETWORK NODE TELEPHONE
CCTV CAMERA
| CTS SITE DISTRIBUTION | | CTS SITE DISTRIBUTION |
| IP NETWORK SWITCH 0 ngg‘\y;é'- | | IP NETWORK SWITCH sl ngg‘\y;é'- | SCADAPLC
| | ACCESS CONTROL | |
PBX IP PUBLIC ADDRESS
——
| (BY OTHERS) | | (BY OTHERS) |
TPSS MASTER
CONTROLLER
| SIGNAL SYSTEM | I: | ity '— SIGNAL SYSTEM | TERMINAL I
EQUIPMENT 14-AWG EQUIPMENT
| | TRANSFER TRIP | STATION COMMUNICATION |
PANEL SIGNAL SYSTEM RS-422
AACCESS CONTROL —i (PTT MIC AND PAIVMS - —
| | TPSS | PRESETS) | PROCESSOR(S)
| —— | SWo4 | | SIGNAL HOUSES
| SERVER | | SCADAPLC | 2840 SIGNAL HOUSE
| RADIO REPEATER (2) | + | ACCESS CONTROLLER |
| wUNCh SMMUNICATIC | = | PTago |
COMMUNICATION =
| EQUIPMENT SIGNAL/ICOMMUNICATION HOUSE | P NETWORK SwiTCH cATS | 1P TELEPHONE |
TELEPHONE
| | | EQUIPMENT SIGNAL/COMMUNICATION HOUSE |
q D\
| | | 14-AWG |
| | ACCESS CONTROL | |
| | CCTV CAMERA | |
| | | | GENERAL NOTES:
| | TUNNEL MCC EAST | CCTV CAMERAS (20) |
1. TPSS, SIGNAL HOUSE, AND PARKING FACILITY
[ [ [ e [ LOCATIONS ARE COMBINED AND SHOWN AS
J— SIGNS (6) TYPICAL SITES IN CERTAIN INSTANCES ON THIS
| | = e | | SHEET; FOR A BREAK OUT OF EACH INDIVIDUAL
| | | vERGENCY | SITE, PLEASE SEE THE NETWORK AND CABLE PLAN
swro _ TELEPHONES (2 SCADAPLE DRAWINGS (COM-NCP-0XX).
1P NETWORK SWITCH 1
CAT-6
| | | TICKET VENDING STATION PEX | 2. QUANTITIES SHOWN IN PARENTHESES (); WHERE
| | SCADAPLC | MACHINES (653) 1P TELEPHONE | NO NUMBER IS PROVIDED, THE QUANTITY OF
| TUNNEL ANTENNA | | | THOSE ITEMS IS ONE.
SYSTEM
| | TWC INTERROGATOR | EEERN | 3. WHERE TWO QUANTITIES ARE SHOWN (EXAMPLE:
(6/4)), THE FIRST NUMBER IS THE TOTAL QUANTITY
| | | MCRoPONES () cAT-6 SMFO | AND THE SECOND NUMBER IS THE INITIAL
INTRUSION DETECTION = —
| | On D! | | QUANTITY. THE REMAINING ITEMS ARE FUTURE
ACCESS CONTROL . — ,—l ITEMS.
| | TUNNEL INTRUSION | PA (50) Ta) AUDIO BRIDGING PANEL |
| PP P swro | DETECTION CABINETS | : \\“_AWG L | | 4. ALL STATION SIGNAL/COMMUNICATION HOUSES
TELEPHONES (10) 1P NETWORK SWITCH @) STATION AND COMMUNICATION CABINETS SHALL BE
| e TUNNEL | | STATION PLATFORM COMMUNCATION | EQUIPPED WITH A DEDICATED COMMUNICATIONS
TUNNEL - COMMUNIGATION UPS THAT PROVIDES 4 HOURS OF BATTERY
| CABINETS (10) | | | BACKUP TIME TO ALL COMMUNICATIONS ELEMENT.
| | | | 5. COMMUNICATIONS EQUIPMENT AT TPSS, SIGNAL
| | | 21st STREET | HOUSES, AND MCC HOUSES SHALL BE POWERED
USING ON-SITE BATTERY BACKUP SYSTEM.
I TUNNEL | | STATION [
| |
NO. DATE BY |CHECK DESIGN REVISIONISUmTTAL

Kimley»Horn
M-P. Consuliants

NG ENGINEERING
IS+ MINNESOTA

PRELIMINARY ENGINEERING

N

L

SOUTHWEST

METROPOLITAN smdtatain
cC 0 U N C I L

EAST - VOLUME 3 (SYSTEMS)
COMMUNICATIONS SYSTEMS
SINGLE LINE DIAGRAM

SHEET
199

4 OF 6 OF

DISCIPLINE:

SYSTEMS

SHEET NAME:

E0-SYS-COM-SLD-008

240




\3300_pec—e\CAD\OVERALL\plan sheets\ELEC\EO—SYS—COM—SLD—009.dwg By: Fergtk

00 am V:

Aug, 27 2014 08:

TO TUNNEL MAIN @ 144-SMFO 144-SMFO @ 144-SMFO @ 144-SMFO TO ROYALSTON
SIGNAL HOUSE STATION
(SEE DRAWING (SEE DRAWING
COM-SLD-008) COM-SLD-010)
TO TARGET FIELD
TO 21ST STREET 2 144-SMFO 144-SMFO & 144 SFO STATION SQUARE
STATION
SIGNAL/COMM HOUSE
r 7T /7 /7 /77" R .
I
I | I |
CTS FIBER 12-sMFO CTS FIBER 12-SMFO
| SMFO | DISTRIBUTION PANEL | | | FIBER Dp'iL';'LBUT‘ON SMFO | SMFO | DISTRIBUTION PANEL | FIBER DPELE'LBUT'ON
| BACKBONE MODULES ____> | CAT-6 | BACKBONE MODULES |
SMFO CTS FIBER SMFO CTS SITE DISTRIBUTION SMFO CTS FIBER SMFO CTS SITE DISTRIBUTION
: ) E it : : ) E DS : Pt e
CTS BACKBONE PBX IP CTS BACKBONE PBX IP
| IP/SONET NETWORK NODE | | IP/SONET NETWORK NODE |
| CTS SITE DISTRIBUTION | EMERGENCY | CTS SITE DISTRIBUTION |
| IP NETWORK SWITCH 8l T;EER;"\LEQL | ) | IP NETWORK SWITCH sl TSEEQ"\'/ESL |
PUBLIC ADDRESS PUBLIC ADDRESS
| ot | | |
| (BY OTHERS) | | (BY OTHERS) |
| P PLIERS o) '— SIGNAL SYSTEM | ACCESS CONTROL | PPURERS ) '— SIGNAL SYSTEM | siiyies [
-AWG EQUIPMENT 14-AWG EQUIPMENT
| STATION COMMUNICATION | | 'STATION COMMUNICATION |
| T e | s | R - | | e |
PRESETS) PRESETS)
SIGNAL HOUSE
| | e | | 200 ITERL o
| = | [ e | | = |
| ACCESS CONTROLLER | SW02, SW03 | ACCESS CONTROLLER |
—@— FIBER DISTRIBUTION
PANEL
| STATION PBX | | | STATION PBX UPS/BATTERY |
| 1P TELEPHONE | L FIBER DISTRIBUTION | | 1P TELEPHONE BACKUP SYSTEM | SMFO CTS SITE DISTRIBUTION
| | PANEL | | IP NETWORK SWITCH
STATION + STATION
,—l GENERAL NOTES:
| COEAQMUL:E,:ACS\T-:—ON | SMFO CTS SITE DISTRIBUTION | coglgul:y,l‘:&T-:ON | CCTV CAMERAS (10) -
SIGNAL/COMMUNICATION HOUSE P NETWORK SwiTCH SIGNAL/COMMUNICATION HOUSE 1. TPSS, SIGNAL HOUSE, AND PARKING FACILITY
| | | | y— LOCATIONS ARE COMBINED AND SHOWN AS TYPICAL
| 9 >\ | CCTV CAMERAS (10) | 9 >\ | — SITES IN CERTAIN INSTANCES ON THIS SHEET; FOR A
e e BREAK OUT OF EACH INDIVIDUAL SITE, PLEASE SEE
| | | | cpgm ?:,\/igIEETES THE NETWORK AND CABLE PLAN DRAWINGS
| | TELEPHONES (2) — | | (COM-NCP-0XX).
| | C”gméﬁglﬁg’% | | 2. QUANTITIES SHOWN IN PARENTHESES (); WHERE NO
COTV CAVERAS () COTV CAVERAS (1) NUMBER IS PROVIDED, THE QUANTITY OF THOSE
| | | | ITEMS IS ONE.
| VARIABLE MESSAGE | | VARIABLE MESSAGE | 3. WHERE TWO QUANTITIES ARE SHOWN (EXAMPLE:
| | | | (6/4)), THE FIRST NUMBER IS THE TOTAL QUANTITY
AND THE SECOND NUMBER IS THE INITIAL QUANTITY.
| ngf:gi’égz) SCADA PLC | | T;ﬂi:%i’é‘;v(z) SCADAPLC | THE REMAINING ITEMS ARE FUTURE ITEMS.
| TICKET VENDING STATION PBX | | TICKET VENDING STATION PBX | 4. ALL STATION SIGNAL/COMMUNICATION HOUSES AND
| MACHINES (6/3) P TELEPHONE | | MACHINES (6/3) P TELEPHONE | COMMUNICATION CABINETS SHALL BE EQUIPPED
| | | | WITH A DEDICATED COMMUNICATIONS UPS THAT
PROVIDES 4 HOURS OF BATTERY BACKUP TIME TO
FIBER DISTRIBUTION FIBER DISTRIBUTION
| [ o= | | [ o= | ALL COMMUNICATIONS ELEMENT.
| NOISE SENSING e CTS SITE DISTRIBUTION SMFO | | NOISE SENSING cATe CTS SITE DISTRIBUTION SMFO | 5. COMMUNICATIONS EQUIPMENT AT TPSS, SIGNAL
MICROPHONES (2) IP NETWORK SWITCH MICROPHONES (2) 1P NETWORK SWITCH HOUSES, AND MCC HOUSES SHALL BE POWERED
| I: T | | O | USING ON-SITE BATTERY BACKUP SYSTEM.
| PA SPEAKERS (50) A\\ AUDIO BRIDGING PANEL | | PA (50) I'\\-\ AUDIO BRIDGING PANEL |
| AwG STATION | | 1awG STATION |
STATION PLATFORM & COMMUNICATION STATION PLATFORM & COMMUNICATION KEYNOTES:
| VERTICAL CIRCULATION CABINETS (3) | | VERTICAL CIRCULATION CABINETS (3) | pA=RAL SRy D
| | | | 1. PHYSICAL FIBER OPTIC NETWORK CONNECTIONS
| | | | FROM RCC TO ROYALSTON STATION TO CONNECT
THROUGH STATION SQUARE SIGNAL-COMM HOUSE
| PENN | | VAN WHITE | (SEE DRAWING COM-NCP-010).
| STATION | | STATION | 2. SITES ARE EXISTING; COORDINATE WITH OWNER TO
|_________________________, |________________________, g\l);ﬁg_?lF:‘AG\TEENFIfA\IA(l)gETWORKELEMENTSANDLINKSTO
NO. | DATE BY |CHECK |DESIGN| REVISION / SUBMITTAL
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TO PENN

144-SMFO

144-SMFO

TO RAIL CONTROL

STATION 8 8 CENTER
(SEE DRAWING
COM-SLD-009)
TO VAN WHITE & 144-SMFO ® 144-SMFO ;?:‘r?gﬁ?qifég
STATION SIGNAL/COMM HOUSE
r-r———11" /0 —/ /771
I I
| SMFO | IS TR AL BN | L FIBER DISTRIBUTION
| BACKBONE MODULES T | PANEL
SMEO CTS FIBER SMFO CTS SITE DISTRIBUTION |
: ¢ E e : S B
CTS BACKBONE PBX IP
| IP/SONET NETWORK NODE |
| e p |
| o2 i R |
| (BY OTHERS) |
| PAMPLRIERS () '— SIGNAL SYSTEM | Sren
1AWG EQUIPMENT
| 'STATION COMMUNICATION |
PANEL SIGNAL SYSTEM RS-422
| (PTT I\g(R:EASV\IEI?r;AIVMS | PROCESSOR(S)
SIGNAL HOUSES
I | 154 SIGNAL HOUSE
| | GLENWOOD AVE XING
| ACCESS CONTROLLER |
| STATION PBX | _@__I FIBER DISTRIBUTION SMFO
IP TELEPHONE PANEL
| - | CAT-6
| STATION | SMFO CTS SITE DISTRIBUTION
| COMMUNICATION | IP NETWORK SWITCH
EQUIPMENT
| SIGNAL/COMMUNICATION HOUSE | GENERAL NOTES:
TELEPHONE
| h D\MAWG | 1. TPSS, SIGNAL HOUSE, AND PARKING FACILITY
EMERGENCY LOCATIONS ARE COMBINED AND SHOWN AS
| | TELEPHONES ) TYPICAL SITES IN CERTAIN INSTANCES ON THIS
| | SHEET; FOR A BREAK OUT OF EACH INDIVIDUAL
COTV CAMERA SITE, PLEASE SEE THE NETWORK AND CABLE PLAN
| | DRAWINGS (COM-NCP-0XX).
CCTV CAMERAS (28)
| | ACCESS CONTROL 2. QUANTITIES SHOWN IN PARENTHESES (); WHERE
| | NO NUMBER IS PROVIDED, THE QUANTITY OF
Ml THOSE ITEMS IS ONE.
TPSS MASTER
| | CONTROLLER
CvEROENCY 3.  WHERE TWO QUANTITIES ARE SHOWN (EXAMPLE:
| TELEPHONES (3) SCADAPLC | (6/4)), THE FIRST NUMBER IS THE TOTAL QUANTITY
| | TRANSFER TRIP AND THE SECOND NUMBER IS THE INITIAL
TICKET VENDING STATION PBX m— QUANTITY. THE REMAINING ITEMS ARE FUTURE
| MACHINES (8/4) IP TELEPHONE | SWo1 |TEMS
| VALIDATORS (10/6) FIBER DISTRIBUTION - | 4. ALL STATION SIGNAL/COMMUNICATION HOUSES
| PANEL | AND COMMUNICATION CABINETS SHALL BE
EQUIPPED WITH A DEDICATED COMMUNICATIONS
| MCROPONES () cats = | UPS THAT PROVIDES 4 HOURS OF BATTERY
| - i | BACKUP TIME TO ALL COMMUNICATIONS ELEMENT.
| PA (60) jat AUDIO BRIDGING PANEL | 5. COMMUNICATIONS EQUIPMENT AT TPSS, SIGNAL
\\ I—, HOUSES, AND MCC HOUSES SHALL BE POWERED
| STATION PLATEORMS awe STATION COMM | USING ON-SITE BATTERY BACKUP SYSTEM.
| (TRACK 1, TRACK 2) (TRACK 1, TRACK 2) |
| | KEYNOTES: [ >
| | 1. PHYSICAL FIBER OPTIC NETWORK CONNECTIONS
FROM RCC TO ROYALSTON STATION TO CONNECT
| ROYALSTON | THROUGH STATION SQUARE SIGNAL-COMM
| STATION | HOUSE.
L - - - __ 2. SITES ARE EXISTING; COORDINATE WITH OWNER
TO INTEGRATE NEW NETWORK ELEMENTS AND
LINKS TO EXISTING NETWORK.
NO. | DATE BY |CHECK |DESIGN| REVISION / SUBMITTAL - SHEET
Klmley») Horn EAST - VOLUME 3 (SYSTEMS)
CONSULTING ENGINEERING OF
MINNEAPOLIS - MINNESOTA CMEJ%OI;O%ITIABE 6 OF 6
PRELIMINARY ENGINEERING P SYSTEMS =y 240
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T BTHAVEXING | [ stHAvEXNG |

SIGNAL HOUSE

SIGNAL HOUSE

BROOKVIEW DR
SIGNAL HOUSE

GENERAL NOTES:

1. 144-SMFO BACKBONE CABLE SHALL BE ROUTED
DIVERSELY IN ALL INSTANCES; ROUTE 'A' AND 'B'
CABLES IN SEPARATE DUCTS OF S/C DUCTBANK,
AND PROVIDE ENTRANCES/EXITS OF 'A' AND 'B'
CABLES INTO HOUSES AND ENCLOSURES VIA
SEPARATE CONDUITS.

2. ALL BACKBONE NETWORK LINKS SHALL BE
10-Gb/s.

| 1-Gb/s BASE-LX | | 1-Ghb/s BASE-LX | | 1-Ghb/s BASE-LX |
| IP SWITCH | | IP SWITCH | | IP SWITCH | 3. ALL SPUR NETWORK LINKS OVER 12-SMFO
| C | | C | | C | CABLE SHALL BE 1-Gbls.
| | | | | | 4. UNLESS OTHERWISE NOTED, COPPER NETWORK
| FDP | | FDP | | FDP | LINKS FROM SITE ACCESS SWITCHES TO
NETWORK DEVICES SHALL BE 1000/100/10
L______J L______J |___ __J BASE-T LINKS.
12-SMFO  12-SMFO 12-SMFO
[T “ess | [T “1pss | "EXCELSIOR BLVD "BLAKE RD XING _
| SW10 | | SW09 | | SIGNAL HOUSE 1] SIGNAL HOUSE |
1-Gb/s BASE-LX 1-Ghb/s BASE-LX 1-Ghb/s BASE-LX 1-Gb/s BASE-LX
| IP SWITCH | | IP SWITCH | | IP SWITCH [1 IP SWITCH |
| C | | C | | I C |
| | | | | I |
| FDP | | FDP | | [ FDP |
L _ T __] L _ T __ ] L_ L __1I__
12-SMFO 12-SMFO 12-SMFO
(I I B Y 7 1 r—— ko 11— 1
| | DISTRIBUTION @ DISTRIBUTION | | | | DISTRIBUTION @ DISTRIBUTION | |
| FDP MODULES 4 FDP | | FDP 4 FDP MODULES |
| )0 DR - C 1 C |
| | 10-GbisSONET | | | [1-Gbis BASE-LX/TX| | | |1-Gbis BASE-LXTX| | | | 10-Gbis SONET | |
IP SWITCH IP SWITCH IP SWITCH IP SWITCH TO LOUISIANA
0 0aM | I STATION COMM | | STATION COMM I | (SESETDAI?A?N’\‘ING
FACILITY 144-SMFO : ) : L — ceaner __ | L — ceaner __ | : ( : 144-SMFO COM-NCP-006)
. BACKBONE BACKBONE .
o @ | FDP MODULES | | FDP MODULES | @ o
CABLE A L SIG’:igLL;(s:SMM N L SIG:gl[jggMM N CABLE A
- ;OWNTOWN BLAKE
HOPKINS STATION
144-SMFO 144-SMFO 144-SMFO
0 g?:?léNo AK CABLE B CABLE A CABLE B TO ‘Q’SAOT?OD’GLE
(SEE DRAWING
COM-NCP-006)
NO. | DATE BY |CHECK DESIGN] REVISION / SUBMITTAL - SHEET
Klmley») Horn EAST - VOLUME 3 (SYSTEMS)
COMMUNICATIONS SYSTEMS 202
M-P Consulmants ‘ OUTHWEST NETWORK AND CABLE PLAN
CONSULTING ENGINEERING eeﬂLheLRTExlemﬂ 1OF6 OF
MINNEAPOLIS - MINNESOTA CME&I‘%O%O%IT{\}E
DISCIPLINE: SHEET NAME: 240
PRELIMINARY ENGINEERING SYSTEMS E0-SYS-COM-NCP-005
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WOODDALE

GENERAL NOTES:

1.

144-SMFO BACKBONE CABLE SHALL BE ROUTED
DIVERSELY IN ALL INSTANCES; ROUTE 'A' AND 'B'
CABLES IN SEPARATE DUCTS OF S/C DUCTBANK,
AND PROVIDE ENTRANCES/EXITS OF 'A' AND 'B'
CABLES INTO HOUSES AND ENCLOSURES VIA
SEPARATE CONDUITS.

ALL BACKBONE NETWORK LINKS SHALL BE
10-Gb/s.

ALL SPUR NETWORK LINKS OVER 12-SMFO
CABLE SHALL BE 1-Gb/s.

UNLESS OTHERWISE NOTED, COPPER NETWORK
LINKS FROM SITE ACCESS SWITCHES TO
NETWORK DEVICES SHALL BE 1000/100/10

BASE-T LINKS.

| SWos | SWo7 | | INTERLOCKING SH | SIGNAL HOUSE |
1-Gb/s BASE-LX 1-Gb/s BASE-LX 1-Gb/s BASE-LX 1-Gb/s BASE-LX
| IP SWITCH [ IP SWITCH | | IP SWITCH [ IP SWITCH |
| C |1 C | | C |1 C |
| |1 | | |1 |
| FDP | | FDP | | FDP | | FDP |
12-SMFO 12-SMFO 12-SMFO 12-SMFO
I I AP 7 S L r—— ko[ 11
| | pisTRIBUTION @ DISTRIBUTION | | | | pisTRIBUTION DISTRIBUTION | |
| FDP MODULES 4 FDP | | FDP 4 FDP MODULES |
| D DN - C i C |
| | 10-GbisSONET | | | |1-Gbis BASE-LX/TX | | | |1-GbisBASE-LX/TX| | | | 10-Gbis SONET | |
TO DOWNTOWN | IP SWITCH || IP SWITCH | | IP SWITCH || IP SWITCH | TO BELTLINE
H(()SPEKE'NDSRi\TAi\IL'gN STATION COMM STATION COMM (SEETSFIL%NG
COM-NCP-005) 144-SMFO | > | L _ capiver __ | L _ crginver __ | | ( | 144-SMFO COM-NCP-007)
B @ | BACKBONE | | BACKBONE | @ o
T | FDP MODULES | | FDP MODULES | o
SIGNAL-COMM SIGNAL-COMM
CABLE A | oNAScoMM | L oo CABLE A
LOUISIANA WOODDALE
STATION STATION
144-SMFO 144-SMFO 144-SMFO
TO BLAKE CABLE B CABLE A CABLE B TO WEST LAKE
STATION STATION
(SEE DRAWING (SEE DRAWING
COM-NCP-005) COM-NCP-007)
NO. | DATE BY |CHECK DESIGN] REVISION / SUBMITTAL - SHEET
Klmley») Horn EAST - VOLUME 3 (SYSTEMS)
COMMUNICATIONS SYSTEMS 203
P Consuliants
M-P Consu SOUTHWEST NETWORK AND CABLE PLAN OF
MINNEAPOLTs S WINNESOT A CMEJ%OI;O%ITIABE e 20F6
DISCIPLINE: SHEET NAME: 240
PRELIMINARY ENGINEERING SYSTEMS E0-SYS-COM-NCP-006
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| (2691) SIGNAL HOUSE | |

SIGNAL HOUSE

| | INTERLOCKING SH

GENERAL NOTES:

1. 144-SMFO BACKBONE CABLE SHALL BE ROUTED
DIVERSELY IN ALL INSTANCES; ROUTE 'A' AND 'B'
CABLES IN SEPARATE DUCTS OF S/C DUCTBANK,
AND PROVIDE ENTRANCES/EXITS OF 'A' AND 'B'
CABLES INTO HOUSES AND ENCLOSURES VIA
SEPARATE CONDUITS.

2. ALL BACKBONE NETWORK LINKS SHALL BE
10-Gb/s.

| 3. ALL SPUR NETWORK LINKS OVER 12-SMFO
| 1-Gb/s BASE-LX | | 1-Gb/s BASE-LX | | 1-Gb/s BASE-LX | CABLE SHALL BE 1-Gb/s.
IP SWITCH IP SWITCH IP SWITCH
| | | | | | 4. UNLESS OTHERWISE NOTED, COPPER NETWORK
LINKS FROM SITE ACCESS SWITCHES TO
I [ [ | NETWORK DEVICES SHALL BE 1000/100/10
| FDP | | FDP | | FDP | BASE-T LINKS.
12-SMFO
12-SMFO 12-SMFO
[ “1pss | [ “ss | T T amst ] [T Ttunner |
| SW06 | | SWo05 | | SIGNAL HOUSE || MCC WEST |
1-Gb/s BASE-LX 1-Gb/s BASE-LX 1-Gb/s BASE-LX 1-Gb/s BASE-LX
| IP SWITCH | | IP SWITCH | | IP SWITCH [ IP SWITCH |
I I I I I ( |1 ( I
I I I I I |1 I
I I I I I FDP |1 FOP I
12-SMFO  12-SMFO
r— 1 r————- ko || ]
| | DISTRIBUTION DISTRIBUTION | | | | pisTRIBUTION DISTRIBUTION | |
| FDP MODULES 4 FDP | | FDP 4 FDP MODULES |
| DR DR - C 1 C |
| | 10-GbissoNET | | || 1-Gbis BASE-LX/TX | | | | 1-Gbrs BASE-LTX || | | 10-Gbis SONET | |
TO LOUISIANA IP SWITCH | IP SWITCH | | IP SWITCH | IP SWITCH TO TUNNEL MAIN
(SEETDAI;I—IAC\)I\I/\ING I ) I PLATFORM COMM PLATFORM COMM I ( I (SS'(EEIAD'I?'X%IISE
COM-NCP-006) 144-SMFO I I — capner | L — ceaner __ | | I 144-SMFO COM-NCP-008)
4 @ | BACKBONE | | BACKBONE | @ -
i | FDP MODULES | | FDP MODULES | T
CABLE A L SlGungggMM N SlGungggMM N CABLE A
e BELTLINE WEST LAKE_ -
STATION STATION
144-SMFO 144-SMFO 144-SMFO
TO WOODDALE CABLE B CABLE A CABLE B TO 21ST STREET
STATION STATION
(SEE DRAWING (SEE DRAWING
COM-NCP-006) COM-NCP-008)
NO. | DATE BY |CHECK DESIGN] REVISION / SUBMITTAL - SHEET
Klmley») Horn EAST - VOLUME 3 (SYSTEMS)
COMMUNICATIONS SYSTEMS 204
M-P Consulmnrs ‘ SOUTHWEST NETWORK AND CABLE PLAN OF
MINNEAPOLTs S WINNESOT A METROPOLITAN |===taleied 30F6
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T Taess | [T TTunmer

SW04 || MCC EAST

1-Gb/s BASE-LX 1-Gb/s BASE-LX
IP SWITCH I IP SWITCH
C 4 C
[

FDP || FDP
12-SMFO 12-SMFO
11 1

DISTRIBUTION

FDP MODULES

C

10-Gb/s SONET

SIGNAL HOUSE

1-Gb/s BASE-LX
IP SWITCH

TO BELTLINE Py
STATION
(SEE DRAWING C
COM-NCP-007) 144-SMFO
4 BACKBONE
‘ FDP MODULES
CABLE A SIGNAL-COMM
L _ _House __ |
TUNNEL MAIN
SIGNAL HOUSE
144-SMFO
TO WEST LAKE cAnLe s

STATION
(SEE DRAWING
COM-NCP-007)

r—— oo | ]
| | DISTRIBUTION DISTRIBUTION | |
| FDP {4 LrFopmooutes ||
- o C |
| [ 1-GbisBASE-LX/TX || | | 10-Gbis SONET | |
| IP SWITCH | IP SWITCH
seaTForvcom | | |
L chemer _ | | C
| BACKBONE |
| LFopmoDULES [
SIGNAL-COMM
L _ _House __ |
21st STREET
STATION
144-SMFO
CABLE A

GENERAL NOTES:

1.

144-SMFO BACKBONE CABLE SHALL BE ROUTED
DIVERSELY IN ALL INSTANCES; ROUTE 'A' AND 'B'
CABLES IN SEPARATE DUCTS OF S/C DUCTBANK,

AND PROVIDE ENTRANCES/EXITS OF 'A' AND 'B'
CABLES INTO HOUSES AND ENCLOSURES VIA

SEPARATE CONDUITS.

2. ALL BACKBONE NETWORK LINKS SHALL BE

10-Gbrs.

3. ALL SPUR NETWORK LINKS OVER 12-SMFO

CABLE SHALL BE 1-Gb/s.

4.  UNLESS OTHERWISE NOTED, COPPER NETWORK
LINKS FROM SITE ACCESS SWITCHES TO
NETWORK DEVICES SHALL BE 1000/100/10

BASE-T LINKS.
TO PENN
STATION
(SEE DRAWING
144-SMFO COM-NCP-009)
CABLE A
144-SMFO
CABLE B TO VAN WHITE
STATION
(SEE DRAWING
COM-NCP-009)

NO.

DATE

——
BY |CHECK DESIGN

m— m—
REVISION / SUBMITTAL

Kimley»Horn
M-P. Consuliants
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PARK AND RIDE
COMM CABINET

1-Gb/s BASE-LX
IP SWITCH

FDP

I I
I I
I I
I I
I I
LT |

PARK AND RIDE

GENERAL NOTES:

1. 144-SMFO BACKBONE CABLE SHALL BE ROUTED
DIVERSELY IN ALL INSTANCES; ROUTE 'A' AND 'B'
CABLES IN SEPARATE DUCTS OF S/C DUCTBANK,
AND PROVIDE ENTRANCES/EXITS OF 'A' AND 'B'
CABLES INTO HOUSES AND ENCLOSURES VIA
SEPARATE CONDUITS.

2. ALL BACKBONE NETWORK LINKS SHALL BE
10-Gb/s.

3. ALL SPUR NETWORK LINKS OVER 12-SMFO
CABLE SHALL BE 1-Gb/s.

4.  UNLESS OTHERWISE NOTED, COPPER NETWORK
LINKS FROM SITE ACCESS SWITCHES TO
NETWORK DEVICES SHALL BE 1000/100/10
BASE-T LINKS.

KEYNOTES: [ >

1. SITES ARE EXISTING; COORDINATE WITH
OWNER TO INTEGRATE NEW NETWORK
ELEMENTS AND LINKS TO EXISTING NETWORK.

| SWo3 il SW02 | | COMMCABINET | | INTERLOCKINGSH |
1-Gb/s BASE-LX 1-Gbls BASE-LX 1-Gb/s BASE-LX 1-Gbls BASE-LX
I IP SWITCH [ IP SWITCH I I IP SWITCH [ IP SWITCH I
I C [ C I I C |1 C I
I [ I I |1 I
| FDP [ FDP | | FDP | FDP |
r—— - 10 I 1 r——rr1——1r-— - 1
| | pisTrRIBUTION @ DISTRIBUTION | | | | pisTRIBUTION @ DISTRIBUTION | |
| FDP 4 FDP MODULES | | FDP MODULES 4 FDP |
- o C | | DERE DR
| | 1-Gbis BASE-LX/TX || | | 10-Gbis SONET | | | | 120-Gbis SONET | | || 1-Gbis BASE-LX/TX | |
TO TUNNEL MAIN IP SWITCH IP SWITCH IP SWITCH IP SWITCH TO ROYALSTON
(S'GNA'- HOUSE | “sarrormcom | | I I | | “srrormeom | ( STATION
SEE DRAWING SEE DRAWING
COM-NCP-008) 144-SMFO L — cammer __ | : C : : ) : L — cammer __ | 144-SMFO COM-NCP-010)
- BACKBONE BACKBONE
- @ | LLFopmoDuLES [ | LLFopmoDuLES [ QZb "
SIGNAL-COMM SIGNAL-COMM
CABLE A L oo L oo CABLE A
PENN VAN WHITE
STATION STATION
144-SMFO 144-SMFO 144-SMFO
TO zs‘?TS:T?gEEET CABLE B CABLE A CABLE B 1O TARGET FIELD
(SEE DRAWING STATION SQUARE
COM-NCP-008) SIGNAL-COMM HOUSE
NO. | DATE BY |CHECK |DESIGN| REVISION / SUBMITTAL - SHEET
Klmley») Horn EAST - VOLUME 3 (SYSTEMS)
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1-Gb/s BASE-LX
IP SWITCH

FDP

12-SMFO
Y GLENWOOD AVE XING
| _SIGNALHOUSE | | _SIGNALHOUSE |
1-Gbis BASE-LX 1-Gbls BASE-LX
| IP SWITCH | | IP SWITCH |
| C | | C |
| | | |
| FoP | | FDP |
12-SMFO 12-SMFO
_____ ohvo Il 1okbo
DISTRIBUTION @ DISTRIBUTION @ DISTRIBUTION
FDP FDP MODULES FDP

C

C

C

1-Gb/s BASE-LX/TX

10-Gb/s SONET

1-Gb/s BASE-LX/TX

TO PENN IP SWITCH IP SWITCH | IP SWITCH
(SESETSSL‘\DNNIN G TRACK 1 PLATFORM C TRACK 2 PLATFORM
COMM CABINET COMM CABINET
COM-NCP-009) 144-SMFO L _COMMCABINET | L _commCABINET
BACKBONE |
FOP MODULES |
CABLE A SIGNAL-COMM
__ _House  __ |
ROYALSTON
STATION
144-SMFO
TO VAN WHITE canEes
STATION
(SEE DRAWING
COM-NCP-009)

144-SMFO

TO TARGET FIELD
STATION SQUARE

SIGNAL-COMM HOUSE

Z;

CABLE B

144-SMFO

Z;

CABLE A

TO RAIL
CONTROL CENTER

GENERAL NOTES:

1.

KEYNOTES:

1.

144-SMFO BACKBONE CABLE SHALL BE ROUTED
DIVERSELY IN ALL INSTANCES; ROUTE 'A' AND 'B'
CABLES IN SEPARATE DUCTS OF S/C DUCTBANK,
AND PROVIDE ENTRANCES/EXITS OF 'A' AND 'B'
CABLES INTO HOUSES AND ENCLOSURES VIA
SEPARATE CONDUITS.

ALL BACKBONE NETWORK LINKS SHALL BE
10-Gbrs.

ALL SPUR NETWORK LINKS OVER 12-SMFO
CABLE SHALL BE 1-Gb/s.

UNLESS OTHERWISE NOTED, COPPER NETWORK
LINKS FROM SITE ACCESS SWITCHES TO

NETWORK DEVICES SHALL BE 1000/100/10
BASE-T LINKS.

>

SITES ARE EXISTING; COORDINATE WITH

OWNER TO INTEGRATE NEW NETWORK

ELEMENTS AND LINKS TO EXISTING NETWORK.

NO.

DATE
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BY |CHECK DESIGN

m— m—
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TUNNEL COMM
CABINET E1

¢ TRACK 2
HCRRA

BEGIN TUNNEL

TUNNEL
PORTAL
TUNNEL
¢ TRACK 1

TUNNEL SYSTEMS HOUSE

(10'x40")

TUNNEL SITE PLAN (W PORTAL TO STA. 2788+65)

SCALE: 1"=50’

MATCHLINE - STA. 2788+65

GENERAL NOTES:

1. REFER TO TUNNEL BLOCK DIAGRAMS
FOR SYSTEMS COMPONENTS AND
SCHEMATICS.

2. SURGE PROTECTION SHALL BE
PROVIDED FOR ALL CABLING ENTERING
CABINETS, S-C HOUSES, TPSS, OR OTHER
ENCLOSURES FROM OUTSIDE.

3. ALL CONDUIT IN TUNNELS SHALL BE
SURFACE MOUNTED.

KEYNOTES:

>

1. INSTALL FIREMAN'S PHONE AT EACH 4"
STAND PIPE DROP; COORDINATE WITH
FIRE LIFE SAFETY DESIGN SHEETS.

2. MOUNT RADIATING COAXIAL CABLE TO
TUNNEL CEILING CENTERED ABOVE
WALKWAY.

3. INTRUSION DETECTION BEAM WALL.

4. PORTAL CCTV CAMERAS; MOUNT TO

- AN AN N \ \ : \ | PROVIDE FULL VIEW OF TUNNEL
i FO <~ TUNNEL SYSTEMS HOUSE \ \ \ AN PORTAL.
R - (10'x30") \ \ \ N
- (10°x40") \ \
B s \ \ A N
—— N\ \ |
BNSF \
= ——

€ TRACK 1%\_
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MATCHLINE - STA. 2788+65

—_—— ,i 7,, — _ o=
/ UNN'EL‘]: AN 777::777777}{?&}(5&(’ '2"”””,;0;&*;"7————7:Z,,,
/ D e ——————— T
‘ \ / / / CABINET E2 | (]
‘ | f / /
/ 2 Ry
J l\ j / // i // \\ |
/ / &
: N\ / / ! / : 7 = "
/ / / y y Ll ﬁ
LA e 7 A
BENTON BLVD =/ / /7 _ - \ 0 25 50 100
TUNNEL SITE PLAN (STA. 2788+65 TO E PORTAL) SCALE
@ SCALE: 1"=50’
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GENERAL NOTES:

1. REFER TO TUNNEL BLOCK DIAGRAMS
FOR SYSTEMS COMPONENTS AND
SCHEMATICS.

2. SURGE PROTECTION SHALL BE
PROVIDED FOR ALL CABLING ENTERING
CABINETS, S-C HOUSES, TPSS, OR OTHER
ENCLOSURES FROM OUTSIDE.

3. ALL CONDUIT IN TUNNELS SHALL BE
SURFACE MOUNTED.

KEYNOTES: D

1. MOUNT RADIATING COAXIAL CABLE TO
TUNNEL CEILING CENTERED ABOVE
WALKWAY.

2. INTRUSION DETECTION BEAM WALL.

3. PORTAL CCTV CAMERAS; MOUNT TO
PROVIDE FULL VIEW OF TUNNEL

PORTAL.
TUNNEL
PORTAL € TRACK 1
TUNNEL Ci -
CABINET /—-3
_\\ 14 /
\ /
\MS&OO
J 3]
zZ
2 € TRACK 2
: i ”
TUNNEL INTRUSION DETECTION PLAN (TYP.) ———"
O SCALE: 1"=7’ SCALE
DATE | BY |CHECK|DESIGN]REVISION / SUBMITTAL SHEET

Kimley»Horn EAST - VOLUME 3 (SYSTEMS)

COMMUNICATIONS SYSTEMS 209

M-P Consulmants C SOUTHWEST TUNNEL SYSTEMS
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OF
CONSULTING ENGINEERING
MINNEAPOLIS - MINNESOTA METROPOLITAN INTRUSION DETECTION PLAN
¢ o uUNCGCGCIL DISCIPLINE: SHEET NAWE: 240
PRELIMINARY ENGINEERING SYSTEMS E0-SYS-COM-TUNL-SITE - 002




Aug, 27 2014 0B:03 am V:\3300_pec—e\CAD\OVERALL\plan sheets\ELEC\EO—SYS—COM—TUN—005.dwg By: Fergtk

TUNNEL SIGNAL HOUSE /
TUNNEL MOTOR CONTROL CENTER HOUSE (TYP)

CTS BACKBONE
CORE IP/SONET

S/C HOUSE SCADA

GENERAL NOTES:

1.

DRAWING IS MEANT AS A GUIDELINE FOR CONTRACTOR’S
DESIGN, WHICH SHALL BE SUBMITTED THROUGH SHOP
DRAWING REVIEW PROCESS; SYSTEM AND COMPONENTS SHALL
NOT BE CONSTRUCTED DIRECTLY FROM THIS DRAWING.

DRAWING NOT TO SCALE; EXACT QUANTITIES AND LOCATIONS

I
I
I
NODE I
POINTS 3 | OF DEVICES SHOWN ON STATION PLATFORM AND CANOPY PLAN
< | a 9 |2 _|e COMM EQUIPMENT I DRAWINGS.
: = & | x| sTATUS
CTS BACKBONE Bl § oF-4 o g 2 % 8 INTRUSION | 3. THIS DIAGRAM PROVIDES A GENERAL OVERVIEW OF THE
10-Gb/s & :@:: s | 2 ::@: o5 2 = g 3 & 3| HIGH-LOW TEMP TUNNEL COMMUNICATION SYSTEMS WITH FIELD SITES SHOWN
IP/SONET o = 5 aF 2 ) = |7° FAN CONTROLS | IN TYPICAL CONFIGURATION.
NETWORK | 3 |¢g B2 |
" S - a ccv.
: CAMERAS : :_ TUNNEL (TYP) —:
BLUE LIGHT
I U i iEngggNE [ ] STATIONS/FIREMAN'S |
PHONES KEYNOTES: [ >
@ I @ (I I e
| [ | 1. AHORN AND STROBE SHALL BE INSTALLED AT TUNNEL
ANALOG VolP PROTECTED A X PORTALS FOR INTRUSION DETECTION. STROBE SHALL BE
I TELEPHONE = |— EQUIPMENT (— I MOUNTED IN LOCATION VISIBLE TO TRAIN OPERATOR; HORN
| GATEWAY TERMINAL BLOCK | | | SHALL BE MOUNTED IN LOCATION AUDIBLE TO INTRUDERS.
T0: I EDP N [ | 2. UPS/BATTERY BACKUP SHALL BE PROVIDED FOR EACH
RAIL CONTROL CENTER | ACCESS —|-® | | LOCATION NOTED; BATTERY RUNTIME SHALL BE 8 HOURS
EMERGENCY BACKUP CONTROLLER I I MINIMUM.
CENTER
| I | 3. TYPICAL TUNNEL MCC HOUSE WILL CONTAIN 50-75 DISCREET
| | | RADIO REPEATER SYSTEM | (10-15 CONTROLS, THE REST INDICATIONS) AND 5-10 ANALOG
| | | SCADA I/0 POINTS.
TUNNEL L Il LEAKY COAXIAL
| RADIO 1 1] CABLE | 4. SCADA SYSTEM SHALL INTERFACE WITH FIRE MANAGEMENT
I REPEATER | I INFORMATION SYSTEM.
-4-——— - TUNNEL INTRUSION DETECTION SYSTEM I
7 I MOUNTING POLE I
o 1 o 7 | WITH BEAM |
TUNNEL COMMUNICATION CABINET (TYP) RECEIVER
| [ ] TUNNEL |
zz |4 P O |—PorTaL
I 6o |2« (— | I
I 22729 | ~ » i I
| EL (u® . L DD |
I a
I z. (. I
| o 283 z | we |1 e __ |
o SsE 2 = LOOP DETECTORS
[ [ <@ <
I Euo é g 8} 8 I I I
| 2 FE || —— |
| i z ] XD |
z L ccTv
I 1 [ K PORTAL u I
| | SURVEILLANCE |
AN
MOUNTING POLE
I [ WITH BEAM I
L L TRANSMITTER N
NO. | DATE BY |CHECK DESIGN] REVISION / SUBMITTAL - SHEET
Klmley») Horn EAST - VOLUME 3 (SYSTEMS)
COMMUNICATIONS SYSTEMS 210
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r - - - — — — — — — — — —/ r—-———— - - - - - - — - — — — — — — 1 GENERAL NOTES:
TUNNEL SIGNAL HOUSES (TYP)/
| RAIL CONTROL CENTER | | MOTOR CONTROL CENTER HOlSSES) TYP | 1. DRAWING IS MEANT AS A GUIDELINE FOR CONTRACTOR'S
| | | ( ) | DESIGN, WHICH SHALL BE SUBMITTED THROUGH SHOP DRAWING
REVIEW PROCESS; SYSTEM AND COMPONENTS SHALL NOT BE
| 2 TS BACKBONE | | TS BACKBONE | CONSTRUCTED DIRECTLY FROM THIS DRAWING.
| VoIP o5 5 CORE\IEI/DSEONET | | CORE\‘g’DSEONET | 2. DRAWING NOT TO SCALE; EXACT QUANTITIES AND LOCATIONS OF
| INTERFACE ome | | | DEVICES SHOWN ON TUNNEL COMMUNICATIONS SITE PLAN
| T 2 < | | = | DRAWINGS.
7 x| 2 3 x z
EXISTING ot nl a 23 D i 3. THIS DIAGRAM PROVIDES A GENERAL OVERVIEW OF THE
| MITEL PHONE 2 2 Hea & CTS BACKBONE sl s | 2 Hey 2E | TELEPHONE SYSTEM WITH FIELD SITES SHOWN IN TYPICAL
| SYSTEM 3| w s 10-Gbis T o | @ T £z PBX [ CONFIGURATION; REFERENCE INDIVIDUAL STATION DRAWINGS
| z5 g8 | &Z’f\?{g‘;{( | 518 Ga TELEPHONES | AND DETAIL SHEETS FOR MORE DETAILED INSTALLATION AND
of S| 3 S| 3 a CONFIGURATION INFORMATION.
[ — =1
020 -
| VoIP oBE | | A{é’tgﬁgﬁg | 4. CONTRACTOR SHALL PROVIDE ANY ADDITIONAL COMPONENTS
| INTERFACE = | | GATEWAY | NECESSARY TO MEET NFPA-130 REQUIREMENTS REGARDING
| 20 | | | FIREMAN PHONES/BLUE LIGHT STATIONS.
| | | PROTECTED |
EQUIPMENT TERMINAL
| o | | (PET) BLOCK |
| RCC PHONES Bﬁsoé’?Tx 1000 BASE-TX 1500_%;/? | @ L — — — —————-
| PENTA HEADEND |
| MET COUNCIL TELEPHONE NETWORK |
PSTN
L 1 Kevnotes: [ >
1. ALLITEMS AT RCC AND EBC ARE EXISTING. CONTRACTOR SHALL
PROVIDE LICENSES FOR ALL NEW PHONES, AND WORK WITH MET
COUNCIL TO THE EXTENT NECESSARY TO PROVISION ALL NEW
________________________ BLUE LIGHT BLUE LIGHT SWLRT STATION TELEPHONES ON EXISTING MITEL PHONE
r 1 STATION STATION SYSTEM.
(1>
| [1> EMERGENCY BACKUP CENTER | 2. THIS DRAWING SHOWS A SAMPLING OF THE ITEMS THAT SHALL BE
| | PROVIDED FOR SCHEMATIC PURPOSES; FOR ACTUAL QUANTITIES,
| | SEE TUNNEL PLAN VIEW SHEET.
Zx CTS BACKBONE
| Vo 2L CORE IP/SONET | n 3. BLUE LIGHT STATIONS CONSIST OF A FIREMAN'S TELEPHONE AND
020 NODE @ BLUE LIGHT BLUE LIGHT A BLUE LIGHT BEACON. PHONES SHALL BE ANALOG; ALL PHONES
| INTERFACE s | STATION STATION
g s SHALL BE BRIDGED TOGETHER WITH A PHONE AT THE FIRE ALARM
| 5o « | % | CONTROL PANEL.
oL [ I
| EXISTING w9 o ||
MITEL PHONE < | @ O] g
| SYSTEM . s | 2 |
| om g | | BLUE LIGHT BLUE LIGHT
| 053 = | STATION STATION
VoIP @@E
w o ;
| INTERFACE E= |
)]
| o= |
| | BLUE LIGHT BLUE LIGHT
| | STATION STATION
TO: -
! ROC PHONES BASETx 1000 BASETX SONET !
| PA HEADEND |
| MET COUNCIL TELEPHONE NETWORK |
PSTN
- - |
B TUNNEL TUNNEL
(> TRACK #1 TRACK #2
TUNNEL FIREMAN'S PHONES
NO. DATE BY |CHECK DESIGN| REVISION / SUBMITTAL Ki Iey ))) Horn EAST - VOLU M E 3 (SYSTEMS) SHEET
COMMUNICATIONS SYSTEMS 211
M-P Consulmants L OUTHW TUNNEL SYSTEMS DIAGRAM
CONSULTI INEERING ML"GW OF
MINNEAPO MINNESOTA CMEJ%OI;OI&ITM TELEPHONE BLOCK DIAGRAM
DISCIPLINE: SHEET NAME: 240
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MOUNTING POLE —_|

BEAM
| TRANSMITTER/
RECEIVER

INFRARED BEAM

GENERAL NOTES:

1.

DRAWING IS MEANT AS A GUIDELINE FOR CONTRACTOR’S DESIGN, WHICH
SHALL BE SUBMITTED THROUGH SHOP DRAWING REVIEW PROCESS; SYSTEM
AND COMPONENTS SHALL NOT BE CONSTRUCTED DIRECTLY FROM THIS
DRAWING.

DRAWING NOT TO SCALE; EXACT QUANTITIES AND LOCATIONS OF DEVICES
SHOWN ON TUNNEL COMMUNICATIONS SITE PLAN DRAWINGS.

- - - ] - - - ] WALL 3. THIS DIAGRAM PROVIDES A GENERAL OVERVIEW OF THE TUNNEL INTRUSION
TUNNEL SIGNAL HOUSE/MCC TUNNEL COMMUNICATION CABINET DETECTION SYSTEM WITH FIELD SITES SHOWN IN TYPICAL CONFIGURATION;
I I I I REFERENCE TUNNEL SITE PLAN DRAWINGS AND DETAIL SHEETS FOR MORE
| | | zz | | r DETAILED INSTALLATION INFORMATION.
CTS BACKBONE 60 [T« .
| CORE IP/SONET | | 259 é 8 I CONTROL ——= = 4. SURGE PROTECTION SHALL BE PROVIDED FOR ALL CABLING ENTERING
NODE gro|zg CABLES ™| I CONTROL CABINETS, S-C HOUSES, TPSS, OR OTHER ENCLOSURES FROM OUTSIDE.
| I I — zu { I MODULE
| 5] | | e |
; Oxzx
CTSlscﬁgE/BsONE &L;, & =2 % IIQJ o & I 77} I & V72 5 é = | J STROBE
IPISONET A LT 2| S = < = 2E= p | \I-%-I- S KEvNoTES: [ >
o
NETWORK | 21 s | | g = e g | 1. TYPICAL CABINET ELEVATION FOR INTRUSION DETECTION
- zy [SRY) [(] HORN SYSTEM.
I I I e I
= o}
| | | ouw F & | 2. CAMERAS SHALL BE INSTALLED IN LOCATIONS AS SHOWN ON
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NO.

DATE

BY

w—
CHECK

p—
DESIGN

ALSTOM SIESMIC
AQUISITION SYSTEM

COMMUNICATIONS
WATCH-DOG
|

ALSTOM NETWORK
/ MANANGEMENT SYSTEM

ACQUISITION

J PLATFORM

[ 1 |PRIMARY [ 2 |SECONDARY [ 3 |MAINTENANCE }
| || |

SWITeH | |

SERVER | ™ ALSTOM \

|

:
-

ﬁ( SWLRT SONET BACKBONE

J

FIBER SMF 4‘\\
(TYP.) !

| N R | = T T T
e
Ry Sy L R S O

I I~ I~ — =
\ \ | | ALSTOM SEISMIC
e e e e RECORDERS (PAL)

TO TRACK SIGNAL
CONTROL INTERFACE
(TYP)

bbbt

SENSORS (NO.
L (NO.)

SENSORZONE | SENSORID (*Indicates Seismic Recorder Site)
1 1%,2,3
2 4,5,6% 7
3 8,9,10,11% 12
4 13,14,15,16
5 17,18, 19% 20,21
6 22%,23, 24,25
7 26%,27, 28,29
8 30% 31, 32,33
9 34,35%, 36,37
10 38,39% 40,41
11 42,43,44,45
12 46,47,48%, 49,50
13 51%* 52, 53, 54, 55
14 56* 57,58

NOTE: AVERAGE DISTANCE BETWEEN SENSORS = 500 FEET.
*NETWORK NODE INTERFACE

p—
REVISION / SUBMITTAL

Kimley»Horn

SVYSTIA
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METROPOLTTAN S
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INTRUSION DETECTION SYSTEM
IDS SYSTEM CONFIGURATION
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COMMUNICATIONS HUT

PPS
NETWORK ADB
CLOCK PALADIN
RECEIVER SEISMIC

[ 4]

FIBER

L 777777777777777 (IF)

=g

LEGEND:

C

P
TRACK SIGNAL
CONTROL S
INTERFACE DRY
CONTACT CLOSURE SM

SENSOR CABLING 6 PAIR 18 AWG DIRECT BURIAL SHIELDED
PALADIN SEISMIC RECORDER
LAYER 3 SWITCH
F SINGLE MODE FIBER
SENSOR INTERFACE BOX
TIMING SOURCE

TIMING RECEIVER

FDP FIBER DISTRIBUTION PANEL

AMPLIFIER

ADB ADVANCED DIAGNOSTIC BOARD

I
\$\\47 SIB
oe a?PORTS) | VITAL CIRCUIT
‘ INTERFACE =
| TR
AMPLIFIER
(AS NEEDED)
‘ A
I
I
COPPER ‘
PATCH
PANEL
—6 PAIR CABLE

(INDIVIDUALLY SHIELDED PAIRS)

SEISMIC SENSOR 1

1 _PAIR 18 AWG
(TYP.)
SENSOR INTERFACE BOX

SEISMIC SENSOR 2

SENSO

R INTERFACE BOX

NO.

DATE

BY

—
CHECK

DESIGN]|

REVISION / SUBMITTAL

Kimley»Horn

SVYSTIA
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ACS CARD READER

\ FIRE ALARM I e S —— 5 ——
N | CONTROL
| PANEL
McB TIE McB SCADA

INTRUSION #1 BREAKER #2
ALARM MCC#1 MCC#2
PANEL

7

SCADA i

- > °
284
[ 4
585 |<
O <
0no | >
/ 208/120V, 60HZ - \
— AC DIST. PANEL i i FIRE SUPPRESSANT TANKS HVAC
(LP—1) TSORA 3 3 (ACTUAL LOCATION TBD) PBX PHONE o UNIT
LIGHTING N RACK HMI PANEL
= INVERTER s
I — 00 OV —

/ N\ / N\ N\

/ . =i | ¢ N S ®

| — — — N — — — — — T — YT T — — vy — — — — T T T Ta— _ r — — — — — — — — — — — — /71

\ / \ y j \ / 6 / R E \ /

\ ! 480/277V, BOHZ CONTROL\TERMINATION  AC_TERMINATION \ / \ /

N~ AC DIST. PANEL INTERFACE "CABINET- INTERFACE CABINET N - / ~__~
(PP-1) ETEL
CCTV CAMERA
ACS CARD READER
1. PERFORM ALL WORK IN ACCORDANCE WITH THE DESIGN CRITERIA, THE LATEST EDITION OF THE
NATIONAL ELECTRICAL CODE (NEC), AND THE REGULATIONS OF THE AUTHORITY HAVING JURISDICTION.
2. PERMANENTLY AND EFFECTIVELY GROUND PANELS, MOTORS AND OTHER EQUIPMENT.
3. PRE-MANUFACTURED MCC ROOM SHALL INCLUDE LIGHTING SYSTEM TO MEET THE DESIGN CRITERIA ILLUMINATION LEVELS.
4. MCC EQUIPMENT BASED ON EATON 2100 SERIES.
0 1 2 4 6
e — T
12" = 1'=0"
DATE BY |CHECK DESIGN| REVISION / SUBMITTAL SHEET

Kimley»Horn EAST - VOLUME 3 (SYSTEMS)

FIRE LIFE SAFETY (FAN MOTOR CONTROL) | 216

§V bt rA SOUTHWEST TYPICAL MOTOR CONTROL CENTER o
METROPOLITAN  i— ROOM LAYOUT

DISCIPLINE: SHEET NAME: 240
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NOTES:

PERFORM ALL WORK IN ACCORDANCE WITH THE DESIGN CRITERIA, THE LATEST EDITION OF THE
NATIONAL ELECTRICAL CODE (NEC), AND THE REGULATIONS OF THE AUTHORITY HAVING JURISDICTION.

1.

NO.

BY

TO TRACKS # & #2 /
TUNNEL SECTION

————————————————————————————————————— [ !
Nz o oo |
| \ McB TIE MCB \ ( SCADA
| INTRUSION #1 BREAKER #2 | }
v o T (L
— | |
| e | > | | | | SCADA
| L8y | |
|Ei2= | |
553 > | | | |
:— - igBéﬂSQT?v#AGNOETZ | | FIRE SUPPRESSANT TANKS | J - \HvAc
(LP=1) (ACTUAL LOCATION TBD) UNIT
| o | | / | pmnod
(1) | ) /

TS g AN I PSRN | | —
alh =1 —— / \ S
T g === OO0} AN S S N
\ | \ 1 | \\ [ \ | O Ry e | \ i
\ / 480,/277V, 60HZ CONTRON TERMINATION  AC TERINATION ) \ / N\ /

N AC DIST. PANEL INTERFACENGABINET..- INTERFAGE CABINET | N’ \ | | -

(PP=1) DUCT BANK ETEL DUCT BANK
| |/ \DRILLED PIER | ACS CARDl ADER ceny e
3 MIN.— 273" | | FOUNDATION (TYP.) | 2-7§ — 3" MIN.
(TYPICAL TOP & BOTTOM) r_ _>| | | . . r_ _>| (TYPICAL TOP & BOTTOM)
Fifoooo V Y y ! I | cooof ¥}
>l loooo } ' ooool| ¥
| |pooo | B | cooq| |
3" MIN. / r o / 37 MIN.
(BOTH SIDES) / / / (BOTH SIDES)
4 WIDE X 3 HIGH DUCT BANK | | / /
(12) 27 DIA. CONDUITS | | i 4 WIDE X 3 HIGH DUCT BANK
—— / (12) 2° DIA. CONDUITS
/L ________________ J S TSN | / /
| “ N | d /
| \\ Py // / | e
________________ N
-
DUCTBANK DETAIL | S N
SHOWN ON SYSTEM WIDE | (N |
DWGS. SEGMENTS 1-4 -
L _|
\MANHOLE
8-0" x 80"
WITH SUMP

p—
REVISION / SUBMITTAL

DATE

p—
CHECK

p—
DESIGN

= SHEET
» EAST - VOLUME 3 (SYSTEMS)
Klmley »Horn FIRE LIFE SAFETY (FAN MOTOR CONTROL) | 217
gv: -t rn SOUTHWEST MOTOR CONTROL CENTER DUCT BANK OF
METROPOLITAN I AND FOUNDATION PLAN
DISCIPLINE: SHEET NAME: 240
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OTES:

PERFORM ALL WORK IN ACCORDANCE WITH THE DESIGN CRITERIA, THE LATEST EDITION OF THE
NATIONAL ELECTRICAL CODE (NEC), AND THE REGULATIONS OF THE AUTHORITY HAVING JURISDICTION.

N

2.

ROUTE FIRE RATED CABLE ALONG THE TUNNEL WALLS.
BE PROTECTED BY A LISTED FIRE-RATED ASSEMBLY WITH A MINIMUM FIRE RATING OF 1 HOUR.

NO.

m—
BY

p—
CHECK

p—
DESIGN

TUNNEL JET FAN (TYP.)
PORTAL CEILING

/—TUNNEL CEILING (BEYOND)

/ g T T

—

—

TRACK 1 TRACK 2

DRY STANDPIPE
(TYP.)

RADIATING COAXIAL CABLE
(TYP.)
TYP.)
HOSE VALVE, BLUE LIGHT,
FIRE EXTINGUISHER (TYP.)

/
/
/—'(I’UNITEL LUMINAIRE
/

EMERGENCY
/ WALKWAY (TYP.)

ALL WIRING TO THE TUNNEL JET FANS SHALL

TYPICAL FAN PLACEMENT SECTION m

LOOKING EAST

SCALE: 3'=1"-0"

p—
REVISION / SUBMITTAL

DATE

Kimley»Horn

SYSTIA

METROPOLITAN
couUNT G C I L

PRELIMINARY ENGINEERING

SOUTHWEST

EAST - VOLUME 3 (SYSTEMS)
FIRE LIFE SAFETY (FAN MOTOR CONTROL)

CABLE ROUTING/ ATTACHMENT DETAILS
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NO.

BY

0'-0"

GROUND ROD
TYP.
SEE NOTE 1

4/0 AWG COPPER
CONDUCTOR

TYP.
SEE NOTE 1

[
ACS CARD READER L
[

1/4" x 2" COPPER GROUND BUS
1"—6" ABOVE FINISHED FLOOR (TYP.)

G G —

Z:EE NOTE 4

STORAGE
CABINET

208/120V, 60HZ
AC DIST. PANEL
(LP=1)

150kVA

LIGHTING XFMR

INVERTER

#1 BREAKER

MCC#1

MCB TIE MCB

4/0 AWG COPPER
CONDUCTOR

() SUPPRESS S
FIRE SUPPRESSANT TANKS

/7 (ACTUAL LOCATION TBD)
|

/

/

\\\¥|
|
|
|
|
|
|2
-

3
|
i
/_;I
et

’ |

L

\

\&1/

/ 480/277V, 60HZ CONTROL TERMINATIO

/ AC DIST. PANEL \NTERFACE\%@NET/

(PP-1)

AC TERMINATION - v
INTERFACE CABINET \\’ —
(G}

1 T i — —

\ \ \ / A
N | ) ; @)
7/

ETEL

ACS CARD READER

NOTES:

1.

GROUND RING CABLES SHALL BE 4/0 AWG BARE STRANDED
COPPER ALL GROUND RODS SHALL BE 10° LONG BY %" DIAMETER
COPPER—-CLAD STEEL.

GROUND RING SHALL BE BURIED A MINIMUM OF 2'—0" BELOW
FINISHED GRADE AND 5’-0" OFF THE EDGE OF MCC BUILDING.

WHERE METAL SECURITY FENCES ARE INSTALLED, CONNECT THE
NEAREST FENCE POSTS AND ACCESS GATE FENCE POSTS TO THE
GROUND RING. THE GROUND RING TO EXTEND 5°-0" BEYOND

FENCE LINE OR NOT LESS THAN 10'-0" INSIDE TO BE UNGROUNDED.

GROUND BUS SHALL BE ELECTRICALLY CONTINUOUS AND VISIBLE

AROUND DOOR OPENINGS.

SEE GROUNDING DETAILS ON DRAWING FLS—DTL-206.

/
| v
]~
\HVAC
UNIT
\
\
|
\ /
\ /
-
CCTV RAMERA
&

o

S

o
\
G
- — 1)

GROUND ROD—/

INSPECTION WELL

p—
REVISION / SUBMITTAL

DATE

p—
CHECK

p—
DESIGN

PRELIMINARY ENGINEERING

SYSTEMS

= SHEET
» EAST - VOLUME 3 (SYSTEMS)
Klmley )Horn FIRE LIFE SAFETY (FAN MOTOR CONTROL) 219
gv 5‘( rn SOUTHWEST TYPICAL GROUNDING PLAN OF
(A:AE(;TRUOIEO%ITTQPE S
DISCIPLINE: SHEET NAME: 240

E3-FLS-DTL-206
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INCOMING 480V, 3PH, 4W SERVICE
FURNISHED AND INSTALLED BY
XCEL ENERGY

INCOMING 480V, 3PH, 4W SERVICE
FURNISHED AND INSTALLED BY

XCEL ENERGY

NO.

V4 ELECTRIC ELECTRIC \V4
METERING METERING
SEE NOTE 1 SEE NOTE 1
[ e
\ [ [ \
S \ \ B
[H S — MOTOR CONTROL CENTER (MCC) WITH ATS L g
[ [
[ [
[ NOTE 2 [
[ [
MCB#1 L L MCB2
1600AF A r @ 7 A 1600AF
1000AT ] (. 1000AT
LSG — p LSe
| 3P Y v 3P ‘
| I MCC#1, 1000A, 480V/277VAC, 3—PH, 4W, & GND 65 KAIC TBK#1 MCC#2, 1000A, 480V/277VAC, 3—PH, 4W, & GND 65 KAIC I |
- - - - - o L 1BOBAF — &
800AT
L,S,G
3P
! ( MCP ( MCP ( MCP ( MCP ( MCP ( MCP 400AF ( MCP ( MCP ( MCP ( MCP ( MCP ( MCP 205AF !
[ 50AT 50AT 50AT 50AT 50AT 50AT ( 250AT 50AT 50AT 50AT 50AT 50AT 50AT ( 150AT [
FVR PR AR PR PR FVR FVR AR PR PR FWR FVR
| — T 2 — T 2 — = 2 = 2 = 2 — T 2 — T 2 — = 2 — = 2 = 2 — = 2 — T 2 |
‘ 2 2 2 2 2 2 2 2 2 2 2 2 ‘
H H H H H H H H H H H H
@0 @0 0 0 @0 @0 @0 0 0 @0 @0 @0
| A A A A A A A A A A A A |
| X 6 X6 X6 X6 X 6 X G X6 X6 X6 X6 X 6 XX 6 |
(R (R XX R X R X R X R (R (R X R X R X R R
>-(3) 1/0 AWG
ean | ! ! J IN"2"" CONDUIT ! ! ! ! !
CONTROLS FAN FAN FAN FAN FAN NOTE 3 FAN FAN FAN FAN FAN FAN
NOTE 4 (TYP.) CONTROLS CONTROLS CONTROLS CONTROLS CONTROLS | (TYP OF 12) CONTROLS CONTROLS CONTROLS CONTROLS CONTROLS CONTROLS
r— =17 7
\ \
‘ﬁ/ —~~ | 150KVA DRY,
TUNNEL TUNNEL TUNNEL TUNNEL TUNNEL TUNNEL 1L 1480 — TUNNEL TUNNEL TUNNEL TUNNEL TUNNEL TUNNEL )
JET FAN JET FAN JET FAN JET FAN JET FAN JET FAN I= 1208/120V JET FAN JET FAN JET FAN JET FAN JET FAN JET FAN KT
#1 #2 #3 #4 #5 #6 } }i F\’NH‘QESE, #7 #8 #9 #10 #11 #12 PP_1
\ \ 480/277V
S E— |
INVERTER
4.8 kVA
42 480V/277V
NOTES: kT
1. ELECTRICAL SERVICES METERING SHALL CONFORM TO THE REQUIREMENTS 208120V
OF THE UTILITY COMPANY, XCEL ENERGY. 00n
2. BUILD IN ELECTRICAL INTERLOCK AND AUTOMATIC TRANSFER, THE TIE BREAKER PANEL
TO BE NORMALLY OPEN UNTIL ONE OF THE BUSES IS DE—ENERGIZED. LP—1
3. ALL WIRES TO TUNNEL JET FANS SHALL BE 1—HR FIRE RATED.
4. REFER TO DRAWING FLS—DTL—307 AND FLS—DTL—308 FOR TUNNEL JET FAN CONTROL
DIAGRAM.
5. MCC EQUIPMENT BASED ON EATON 2100 SERIES.
DATE BY |CHECK DESIGN| REVISION / SUBMITTAL K_ I H S 0 (S S S) SHEET
y FIRE LIFE SAFETY (FAN MOTOR CONTROL) 220
QSVSTrrA SOUTHWEST OVERALL POWER oF
METROPOLITAN T SINGLE LINE DIAGRAM
cowv ¢ ! L DISCIPLINE: SHEET NAME: 240
PRELIMINARY ENGINEERING SYSTEMS E3-FLS-DTL-207
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TINNED SPLIT-BOLT

CONNECTOR
TYP

/BARBED WIRE TYP

CHAIN LINKS

| sssssecss
o
9. 0099999,
PHERRSRRRRES

R

KRS
RIS

S0

D

5
%
55

CONCRETE COVER ‘_, 16" 4,‘
\ A
. e oo

TO GROUND GRID et

FENCE POST

EXOTHERMIC
WELD

/ TOP OF GRADE

S # 4/0 AWG
BARE COPPER

CONDUCTOR

SUBSTATION FENCE
/1 POST GROUNDING

U NOT TO SCALE

GROUND ROD CLAMP
N

FENCE GATE
POST

FENCE GATE

GATE JUMPER
EXOTHERMIC WELD

SUBSTATION GATE
/2 POST GROUNDING

#4/0 AWG FLEXIBLE

U NOT TO SCALE

BARE COPPER WIRE

TO GROUND GRID

CABLE CONNECTOR AMPACITY
SHALL BE EQUIVALENT TO

GROUND WIRE

11/16” DIAMETER
HOLE (TYPE)

COPPER BUS BAR 1/4”
/ THICK X 2" WIDE \

EXTERIOR ENCLOSURE
WALL \

LENGTH OF GROUND BAR

/AS SHOWN IN PLAN VIEW

1) 1
N 19.5"
HANDLE mz/
24"
qA 4 “
i DOWN CONDUCTOR
“ %—J
g s
10'-0 4

% STAND—OFF INSULATORS
o o o
o = < o
o o o o
’J 3" 1‘ \5/8” DIA. X 1 1/2" LONG
BOLT NUT AND (2) WASHERS
FOR COPPER BAR MOUNTING
ELEVATION GROUND BAR MOUNTED 18"

ABOVE FLOOR LEVEL

PLAN

GROUNDING ROD (COPPER—CLAD STEEL)
L=10'-0" d=¢ 5/8"

INSPECTION WELL
/3, GROUND ROD

U NOT TO SCALE

DWG. FLS—DTL—-206

MCC ROOM
/2 GROUND BUS DETAIL

U NOT TO SCALE

———————
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GENERAL SYMBOLS

TYPICAL ABBREVIATIONS

GENERAL NOTES

DETAIL OR SECTION ADA AMERICANS WITH DISABILITY ACT (MEETING REQUIREMENTS OF) 1. LEGENDS, SYMBOLS NOTES AND ABBREVIATIONS SHOWN ON THIS DRAWING
ﬁ CONSECUTIVE NUMBER CONNECT UTILITY PIPE AFF ABOVE FINISHED FLOOR PERTAIN TO FLS — TUNNEL VENTILATION AND FIRE PROTECTION DRAWINGS
DRAWING SHOWN ON 70 VENDOR EQUIPMENT AHJ AUTHORITY HAVING JURISDICTION ONLY.
W AVG AVERAGE 2. ALL LEGENDS, SYMBOLS AND ABBREVIATIONS SHOWN ON THIS DRAWING DO
SECTION CONSECUTIVE WORKING POINT OR ELEVATION BV BUTTERFLY INDICATING VALVE NOT NECESSARILY APPEAR IN THESE CONTRACT DOCUMENTS.
NUMBER MARK BOP BOTTOM OF PIPE
m B80S BOTTOM OF STEEL 3. PROVIDE ALL NECESSARY AND SHOWN MATERIAL, EQUIPMENT OR WORK SHOWN
w DRAWING SHOWN ON (&) WORK NOTE REFERENCE c CONTROL PANEL ON DOCUMENTS, UNLESS SPECIFICALLY INVOKED TO BE BY OTHERS.
CENT CENTRIFUGAL 4. COORDINATE INSTALLATION OF PIPING AND EQUIPMENT WITH ALL OTHER
CIsP CAST IRON STEEL PIPE TRADES PRIOR TO THE FABRICATION AND INSTALLATION OF ALL SYSTEMS.
CLDIP  CEMENT-LINED DUCTILE IRON PIPE 5. THE CONTRACT DOCUMENTS ARE DIAGRAMMATIC IN THE NATURE AND, DUE TO
CONC  CONCRETE THE SCALE OF DRAWINGS IT IS NOT FEASIBLE TO SHOW ALL OFFSETS, FITTINGS
PIPING SYMBOLS CONN  CONNECTION ND OTHER APPURTENANCES NECESSARY TO MEET THE ACTUAL FIELD
DIA DIAMETER CONDITIONS. PROVIDE ALL OFFSETS, FITTINGS, VALVES, TRAPS AND OTHER
AM IPE BREAK (TYP.) BE’ ES%TN‘LE IRON PIFE MATERIAL AS REQUIRED FOR A COMPLETE AND OPERATING SYSTEM.
AR VENT W/COCK 0 ReUEF OR SAFETY VALVE DR DRAIN 6. COORDINATE WITH THE ELECTRICAL CONTRACTOR FOR ALL ELECTRICAL
—Z— BALANCING VALVE == PITCH OF PIPE (DN) DWG DRAWING EQUIPMENT REQUIREMENTS, INCLUDING STARTERS, DISCONNECTS, FUSES,
—o&—  BALL VALVE L s ) PLUG VALVE EA EACH TRANSFORMERS, ETC.
/= BUTTERFLY VALVE EL. ELEVATION 7. ALL OPENINGS (FLOOR, WALLS AND ROOF), EQUIPMENT PADS, LOCATIONS OF
LRI CHECK VALVE & PRESSURE GAUGE W,/COCK ELEC ELECTRICAL EQUIPMENT, PIPING, ETC. ARE SIZED IN ACCORDANCE WITH SCHEDULED
o CLEANOUT LB PRESSURE REDUCING VALVE  EXH EXHAUST EQUIPMENT. ALL CONTRACTORS SHALL BE RESPONSIBLE FOR THE REVISION OF
EXIST  EXISTING LOCATION FOR ANY EQUIPMENT AS REQUIRED TO SUIT PROJECT CONDITIONS.
=17 FLOW METER thtt STRAINER W/BLOW-OFF EQ EQUAL THE EQUIPMENT LISTS FORM THE BASIS OF DESIGN.
&l GAS COCK ¢—> PIPE DROP EEEX EE%SLE 8. REFER TO DRAWINGS AND BUILDING CODES FOR REQUIREMENTS AND METHODS
<—  GATE VALVE &—O PIPE RISE OF INSTALLATION, PRODUCTS AND GENERAL PROVISIONS PERTAINING TO THE
FM FACTORY MUTUAL
ibei  GLOBE VALVE &&= PIPING FLEXIBLE CONNECTOR  r FOOT OR FEET CONTRACT REQUIREMENTS.
GALY GALVANIZED 9. ALL CONTRACTOR FURNISHED EQUIPMENT SHOWN ON THESE DRAWINGS ARE
ac GENERAL CONTRAGTOR BASED ON A SPECIFIED MANUFACTURER. ANY MODIFICATIONS AND/OR
PIPING LEGEND ey GALLONS PER MINUTE SUBSTITUTION OF SAID EQUIPMENT IS SUBJECT TO COMPLETE COORDINATION
2 <P o DRY STANDPIPE by HERTZ BY THE CONTRACTOR OF ALL CONNECTIONS, SERVICES, OPENINGS SIZES, AND
HP HORSEPOWER OTHER CONSTRUCTION RELATED REQUIREMENTS.
IBBM IRON BODY, BRONZE MOUNTED 10. CONTRACTOR TO VERIFY AND COORDINATE ALL STRUCTURAL, MECHANICAL.
D INSIDE DIAMETER ELECTRICAL, AND PLUMBING REQUIREMENTS OF EQUIPMENT WITH
IN INCH MANUFACTURER’S APPROVED SHOP DRAWINGS PRIOR TO INSTALLATION.
LNWV EXS\TVTATETLSEVAT‘ON 11. THIS LAYOUT IS PROVIDED FOR GENERAL LOCATION OF EQUIPMENT. UNLESS
Ve CEAVING SPECIFICALLY LOCATED BY DIMENSIONS ON THE DRAWINGS THE EQUIPMENT
N INIMUM SHALL BE LOCATED NEAR LOCATION ON THE DRAWINGS BUT IN THE MOST
MAX MAXIMUM OPERATIONALLY EFFICIENT POSITION AND ORIENTATION.
NC NORMALLY CLOSED
NFPA NATIONAL FIRE PROTECTION ASSOCIATION SEISMIC DESIGN NOTES
HSS Egir\\ANAALLLYP\gEEg\ZE 1. ALL EQUIPMENT, PIPING, ETC. SHALL BE INSTALLED IN COMPLIANCE WITH
MINNESOTA BUILDING CODE (2006 INTERNATIONAL BUILDING CODE) AND
NTS NOT TO SCALE MINNESOTA AMENDMENTS — CHAPTER 1305.
oc ON CENTER
oD OUTSIDE DIAMETER 2. ALL VIBRATION AND SEISMIC PROTECTION DEVICES SHALL BE THE PRODUCTS
osY OUTSIDE STEM AND YOKE OF A SINGLE MANUFACTURER.
OH OVERHEAD
PE PLAIN END 3. SUBMIT FOR APPROVAL SHOP DRAWINGS AND CALCULATIONS AND/OR
CERTIFICATIONS MEETING THE REQUIREMENTS OF APPLICABLE CODES AND
E'SE" EZSEDSSS‘SENQLSEB?RNEEE‘ECH DESIGN STANDARDS. SHOP DRAWINGS AND CALCULATIONS SHALL BE SIGNED
Q AND SEALED BY A PROFESSIONAL ENGINEER LICENSED IN STATE OF
PSIG POUNDS PER SQUARE INCH (GAUGE) MINNESOTA.
RM ROOM
RPM REVOLUTION PER MINUTE 4. SEISMIC PROTECTION DEVICES SHALL MEET PROJECT SPECIFICATIONS, CODE
sQ SQUARE REQUIREMENTS AND SHALL BE BASED ON THE FOLLOWING CRITERIA:
TEMP TEMPERATURE
VP, TYPICAL o OCCUPANCY CATEGORY OF THE BUILDING (TUNNEL): I
UON UNLESS OTHERWISE NOTED ¢ COMPONENT IMPORTANCE FACTOR: 1.5
up UP OR UPWARD
V/PH/Hz VOLTS/PHASE HERTZ e SEISMIC DESIGN CATEGORY BASED ON SHORT—PERIOD: CONSULT
VERT VERTICAL STRUCTURAL
w/ WITH DRAWINGS
W/0 WITHOUT
o SEISMIC DESIGN CATEGORY BASED ON 1-SEC PERIOD: CONSULT
STRUCTURAL
DRAWINGS
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JET FAN SCHEDULE — TRACK 1
JET LOCATION PERFORMANCE ELECTRICAL| CONSTRUCTION DATA | WEIGHT BASIS—0OF—-DESIGN NOTES
FAN NO.
VELOCITY RPM | THRUST | REVERSE HP V—PH-HZ DRIVE FAN DIA. TEMP. RATING LBS. MANUFACTURER MODEL No.

JF—T1-01 STA. 2776+49.00 TO 2776+60.22 33 M/S 3,540 408N 408N 25 460—3-60 DIRECT 630 MM 400°C/2 HOURS 1,200 FLAKT WOODS 63JMTS/31/2/9/28/—/2.0D N 1 THRU 11
JF—T1-02 STA. 2776+49.00 TO 2776+60.22 33 M/S 3,540 408N 408N 25 460—-3-60 DIRECT 630 MM 400°C/2 HOURS 1,200 FLAKT WOODS 63JMTS/31/2/9/28/-/2.0D N 1 THRU 1
JF—T1-03 STA. 2776+49.00 TO 2776+60.22 33 M/S 3,540 408N 408N 25 460—3-60 DIRECT 630 MM 400°C/2 HOURS 1,200 FLAKT WOODS 63JMTS/31/2/9/28/—/2.0D N 1 THRU 11
JF—T1—04 STA. 2778+32.22 TO 2778+43.44 33 M/S 3,540 408N 408N 25 460—-3-60 DIRECT 630 MM 400°C/2 HOURS 1,200 FLAKT WOODS 63IMTS/31/2/9/28/-/2.0D N 1 THRU 1
JF—T1-05 STA. 2778+32.22 TO 2778+43.44 33 M/S 3,540 408N 408N 25 460—3-60 DIRECT 630 MM 400°C/2 HOURS 1,200 FLAKT WOODS 63JMTS/31/2/9/28/—/2.0D N 1 THRU 11
JF—T1-06 STA. 2778+32.22 TO 2778+43.44 33 M/S 3,540 408N 408N 25 460—-3-60 DIRECT 630 MM 400°C/2 HOURS 1,200 FLAKT WOODS 63IMTS/31/2/9/28/-/2.0D N 1 THRU 1
JF—T1-07 STA. 2794+92.78 TO 2795+04.00 33 M/S 3,540 408N 408N 25 460—3-60 DIRECT 630 MM 400°C/2 HOURS 1,200 FLAKT WOODS 63JMTS/31/2/9/28/—/2.0D N 1 THRU 11
JF—T1-08 STA. 2794+92.78 TO 2795+04.00 33 M/S 3,540 408N 408N 25 460—-3-60 DIRECT 630 MM 400°C/2 HOURS 1,200 FLAKT WOODS 63IMTS/31/2/9/28/-/2.0D N 1 THRU 1
JF—T1-09 STA. 2794+92.78 TO 2795+04.00 33 M/S 3,540 408N 408N 25 460—-3-60 DIRECT 630 MM 400°C/2 HOURS 1,200 FLAKT WOODS 63JMTS/31/2/9/28/—/2.0D N 1 THRU 11
JF=T1-10 STA. 2796+67.60 TO 2796+78.22 33 M/S 3,540 408N 408N 25 460—-3-60 DIRECT 630 MM 400°C/2 HOURS 1,200 FLAKT WOODS 63IMTS/31/2/9/28/-/2.0D N 1 THRU 1
JF—T1-11 STA. 2796+67.60 TO 2796+78.22 33 M/S 3,540 408N 408N 25 460-3-60 DIRECT 630 MM 400°C/2 HOURS 1,200 FLAKT WOODS 63JMTS/31/2/9/28/—/2.0D N 1 THRU 11
JF=T1-12 STA. 2796+67.60 TO 2796+78.22 33 M/S 3,540 408N 408N 25 460—-3-60 DIRECT 630 MM 400°C/2 HOURS 1,200 FLAKT WOODS 63JMTS/31/2/9/28/~/2.0D N 1 THRU 11

JET FAN NOTES:

1. PROVIDE HANGING VIBRATION ISOLATION KIT, INLET SCREENS, HEATERS, 2D SILENCERS, MOTOR WINDING RTDS, CURRENT SENSORS, PHASE DETECTORS, VIBRATION SENSOR AND AIR FLOW SWITCHES.
2. SILENCERS SHALL BE 12 GAUGE CASING AND 16 GAUGE PERFORATED PLATE, ASTM A-36.
3. ALL STEEL SHALL BE HOT-DIP GALVANIZED.
4, FAN CASING SHALL BE W/4” THICK, HOT—-DIP GALVANIZED STEEL PLATE, ASTM A-36.
5. DISCONNECT SWITCH AND DUAL, REVERSIBLE POWER SOURCE BY DIV. 16000.
6. M/S = METERS PER SECOND
7. N = NEWTONS
8. °C = DEGREES CENTIGRADE (CELSIUS)
9. MM = MILLIMETERS
10. FANS SHALL MEET OR EXCEED REQUIREMENTS OF NFPA—-130, CURRENT EDITION.
11. LOCATION STATION VALUES BASED ON TRACK 2.
DATE BY |CHECK |DESIGN| REVISION / SUBMITTAL SHEET
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JET FAN SCHEDULE — TRACK 2
JET LOCATION PERFORMANCE ELECTRICAL| CONSTRUCTION DATA | WEIGHT BASIS—0OF—-DESIGN NOTES
FAN NO.
VELOCITY RPM | THRUST | REVERSE HP V—PH-HZ DRIVE FAN DIA. TEMP. RATING LBS. MANUFACTURER MODEL No.

JF—T2—01 STA. 2776+49.00 TO 2776+60.22 33 M/S 3,540 408N 408N 25 460—3-60 DIRECT 630 MM 400°C/2 HOURS 1,200 FLAKT WOODS 63JMTS/31/2/9/28/—/2.0D N 1 THRU 11
JF—T2-02 STA. 2776+49.00 TO 2776+60.22 33 M/S 3,540 408N 408N 25 460—-3-60 DIRECT 630 MM 400°C/2 HOURS 1,200 FLAKT WOODS 63JMTS/31/2/9/28/-/2.0D N 1 THRU 1
JF—T2-03 STA. 2776+49.00 TO 2776+60.22 33 M/S 3,540 408N 408N 25 460—3-60 DIRECT 630 MM 400°C/2 HOURS 1,200 FLAKT WOODS 63JMTS/31/2/9/28/—/2.0D N 1 THRU 11
JF—T2—04 STA. 2778+32.22 TO 2778+43.44 33 M/S 3,540 408N 408N 25 460—-3-60 DIRECT 630 MM 400°C/2 HOURS 1,200 FLAKT WOODS 63IMTS/31/2/9/28/-/2.0D N 1 THRU 1
JF—T2-05 STA. 2778+32.22 TO 2778+43.44 33 M/S 3,540 408N 408N 25 460—3-60 DIRECT 630 MM 400°C/2 HOURS 1,200 FLAKT WOODS 63JMTS/31/2/9/28/—/2.0D N 1 THRU 11
JF—T2-06 STA. 2778+32.22 TO 2778+43.44 33 M/S 3,540 408N 408N 25 460—-3-60 DIRECT 630 MM 400°C/2 HOURS 1,200 FLAKT WOODS 63IMTS/31/2/9/28/-/2.0D N 1 THRU 1
JF—T2-07 STA. 2794+92.78 TO 2795+04.00 33 M/S 3,540 408N 408N 25 460—3-60 DIRECT 630 MM 400°C/2 HOURS 1,200 FLAKT WOODS 63JMTS/31/2/9/28/—/2.0D N 1 THRU 11
JF—T2-08 STA. 2794+92.78 TO 2795+04.00 33 M/S 3,540 408N 408N 25 460—-3-60 DIRECT 630 MM 400°C/2 HOURS 1,200 FLAKT WOODS 63IMTS/31/2/9/28/-/2.0D N 1 THRU 1
JF—T2-09 STA. 2794+92.78 TO 2795+04.00 33 M/S 3,540 408N 408N 25 460—-3-60 DIRECT 630 MM 400°C/2 HOURS 1,200 FLAKT WOODS 63JMTS/31/2/9/28/—/2.0D N 1 THRU 11
JF—T2—10 STA. 2796+67.60 TO 2796+78.22 33 M/S 3,540 408N 408N 25 460—-3-60 DIRECT 630 MM 400°C/2 HOURS 1,200 FLAKT WOODS 63IMTS/31/2/9/28/-/2.0D N 1 THRU 1
JF—T2-11 STA. 2796+67.60 TO 2796+78.22 33 M/S 3,540 408N 408N 25 460-3-60 DIRECT 630 MM 400°C/2 HOURS 1,200 FLAKT WOODS 63JMTS/31/2/9/28/—/2.0D N 1 THRU 11
JF—T2-12 STA. 2796+67.60 TO 2796+78.22 33 M/S 3,540 408N 408N 25 460—-3-60 DIRECT 630 MM 400°C/2 HOURS 1,200 FLAKT WOODS 63JMTS/31/2/9/28/~/2.0D N 1 THRU 11

JET FAN NOTES:

1. PROVIDE HANGING VIBRATION ISOLATION KIT, INLET SCREENS, HEATERS, 2D SILENCERS, MOTOR WINDING RTDS, CURRENT SENSORS, PHASE DETECTORS, VIBRATION SENSOR AND AIR FLOW SWITCHES.
2. SILENCERS SHALL BE 12 GAUGE CASING AND 16 GAUGE PERFORATED PLATE, ASTM A-36.
3. ALL STEEL SHALL BE HOT-DIP GALVANIZED.
4, FAN CASING SHALL BE W/4” THICK, HOT—-DIP GALVANIZED STEEL PLATE, ASTM A-36.
5. DISCONNECT SWITCH AND DUAL, REVERSIBLE POWER SOURCE BY DIV. 16000.
6. M/S = METERS PER SECOND
7. N = NEWTONS
8. °C = DEGREES CENTIGRADE (CELSIUS)
9. MM = MILLIMETERS
10. FANS SHALL MEET OR EXCEED REQUIREMENTS OF NFPA—-130, CURRENT EDITION.
11. LOCATION STATION VALUES BASED ON TRACK 2.
DATE BY |CHECK |DESIGN| REVISION / SUBMITTAL SHEET
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JET FAN CONTROL SEQUENCE

GENERAL

TRACK 1 MCC ROOM
: 1. THE CONTROL SOFTWARE SHALL HAVE AVAILABLE THE FOLLOWING INPUTS:
« TRAIN LOCATION INSIDE TUNNEL. TRACK SEGMENTATION NOT TO EXCEED 600’ IS SUGGESTED.
o ADDRESSABLE SMOKE DETECTOR ACTIVATION SIGNAL. MINIMUM OF FOUR (4) SMOKE DETECTORS INSIDE EACH
UPS Fr——————1 HALF—TUNNEL SHALL BE PROVIDED.
e HEAT DETECTOR (TEMPERATURE SENSOR) SIGNAL WHENEVER AMBIENT TEMPERATURE EXCEEDS SETPOINT VALUE.
_JET FANS: RTD AND ARy 0 RCC MINIMUM OF TWO (2) HEAT DETECTION SENSORS SHALL BE PROVIDED INSIDE EACH HALF—TUNNEL.
1o VIBRATION ] . | TORCC
jE}Lg; SENSOR [T - i N “pLC/RTU MODEM e CO2 SENSORS, MINIMUM OF TWO (2) PER HALF—TUNNEL SHALL BE PROVIDED. WHENEVER THE CO2 LEVEL RISES
ST TRANSMITTERS ST ABOVE THRESHOLD VALUE (ADJUSTABLE) ALARM SEQUENCE SHALL COMMENCE AND JET FANS SHALL OPERATE AS IN
JF—T1-05 LOCAL -- TEMPERATURE CONTROL MODE.
JF=T1-06 TYPICAL CONTROL
Ti—07 0 I e EGRESS DOOR LOCATED MIDWAY OF TUNNEL, BETWEEN HALF—TUNNELS, SHALL HAVE LIMIT SWITCHES TO INDICATE
jgjtgg I : FULLY—CLOSED AND OPEN POSITION. THE EGRESS DOOR SHALL BE 1 1/2 HR.—FIRE RATED AND MANUALLY OPERABLE
JF=T1-10 ETFANL ] I FROM EACH ADJOINING HALF TUNNEL.
JF=T1-11 MOTOR JETFANL ]
SF_T1-12 STARTER[ i « ALARM OUTPUTS TO OTHER CONTROL SYSTEMS SUCH AS SCADA.
- SR 2. EACH JET FAN SHALL HAVE PROOF—OF—OPERATION CURRENT SENSORS, AND SOUTH AND NORTH AIR FLOW SENSORS.
SENSORS e 3. EACH JET FAN SHALL HAVE MOTOR WINDING TEMPERATURE DETECTORS (RTD), TWO (2) PER PHASE AND ONE (1)
RTD PER BEARING.
LoTcRAAT‘\NON - | 4. EACH JET FAN SHALL HAVE VIBRATION SENSOR.
SIGNALS 5. PLC/RTU TO BE CONFIGURED AS PRIMARY AND SECONDARY UNITS. SYSTEM CONFIGURATION SHALL BE | HOT STANDBY MODE.
6. HMI PANEL AT EACH MCC AND RCC SHALL BE CONNECTED VIA ETHERNET RING TO ALLOW ANY JET FAN TO BE CONTROLLED
DE?!?%RS - AND MONITORED FROM ANY CONTROLLED LOCATION.
SIGNALS PLC/RTU
TEST MODE
DETHEECATERS 1. ANNUAL TESTING OF THE JET FANS SHALL BE PERFORMED USING LOCAL CONTROLS OR REMOTE CONTROLS.
SIGNALS AUTOMATIC TESTING IS NOT ENCOURAGED BUT IT SHOULD BE AN OPTION.
2. TESTING MAY EXTEND OVER A PERIOD OF DAYS AT OPERATOR'S DISCRETION. SOFTWARE LOGIC SHALL TRACK
HEAT TESTING DATES, TESTING INTERVAL AND AIR FLOW DIRECTION FOR EACH FAN, AND GENERATE REMINDERS 30
DETECTORS (+-—-— oo |
SIGNALS DAYS IN ADVANCE.
TEMPERATURE CONTROL OR CO2 CONTROL MODE
COZS‘GSNEEESRS——————————————— 1. WHENEVER TUNNEL AMBIENT TEMPERATURE OR CO2 LEVEL EXCEEDS THRESHOLD VALUE (ADJUSTABLE) JET FANS
WILL BE ENERGIZED IN STAGED GROUPS OF 2 FANS AT A TIME UNTIL THE THRESHOLD VALUE STABILIZES.
2. WHEN THRESHOLD VALUE STABILIZES OR REDUCES FOR A PERIOD OF 10 MINUTES (ADJUSTABLE) THE NUMBER OF
EGRESS DOOR| _ _ . _ ] OPERATING FANS SHALL DECREASE 1 FAN AT A TIME. SHOULD TEMPERATURE OR CO2 LEVEL BEGIN TO RISE AGAIN
OPEN SIGNAL
SIVERENYE THE SEQUENCE SHALL REVERSE.
LocaL fb—-——-—o = ~ISECONDARY 10 RCC 3. FANS SHALL OPERATE UNTIL THE TEMPERATURE DROPS 10 DEGREES F BELOW SETPOINT, OR 10% BELOW CRITICAL
CONTROL — ~~— PLC/RTU [ — — —| MODEM T
I CO2 LEVEL EXPRESSED IN PPM.
|
|
SUME PUMP - — - ——sump PuMP .~ ]
MOTOR STARTER | — oo i
T
LEGEND |
|
ETHERNET ! GENERAL NOTES:
LOCAL
—— T~~~ — ~ —— CONTROL OUTPUTS HMI ONLY FLS TUNNEL VENTILATION CONTROL FEATURES ARE SHOWN.
CONTROL SEE SHEET NAME ES—FLS—DTL—308 FOR REMAINING CONTROL
e i—imimei—ei—e—e. CONTROL INPUTS TERMINAL SEQUENCE NOTES.
ANALOG INPUTS
——————————— POWER CONNECTION
— - SERIAL DATA LINK
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JET FAN CONTROL SEQUENCE (CONTINUED)

TRACK 2 MCC ROOM
: EMERGENCY MODE
1. EMERGENCY MODE JET FAN OPERATION MAY BE MANUAL OR IT MAY BE FULLY AUTOMATIC BASED ON
THE SIGNAL FROM HEAT DETECTORS AND/OR SMOKE DETECTORS. SELECTED THRESHOLD VALUES SHALL
UPS Fr——————1 BE ADJUSTABLE.
2. ONCE EMERGENCY FAN MODE IS ACTIVATED ALL 12 JET FANS SHALL BE ACTIVATED IN THE NORTH OR
JET FANS: RTD AND ARy 0 RCC SOUTH AIR FLOW DIRECTION.
JF=T2-01 V‘SBERNAST(‘)?{N I S — R ey ¥ MODEM —- — - —-—— 3. SELECTED AIR MOVEMENT DIRECTIONS WILL BE BASED ON THE FOLLOWING INPUTS:
J-T2-02 | | _SENSOR [ -
F—T2-03 TRANSMITTERS o TRAIN LOCATION INSIDE TUNNEL (FOR A STATIONARY LOCATION)
JF—-T2-04 JET FAN
F_T9—05 O LOCAL - o TRAIN TRAVEL DIRECTION (FOR A MOVING TRAIN)
jgjgjgg TYPICAL CONITROL e LOCATION OF THE HEAT DETECTOR AND/OR SMOKE DETECTOR TRIGGERING EMERGENCY MODE
j?%fgg O | : 4. THE SELECTED AIR MOVEMENT (SMOKE EXHAUST) DIRECTION GENERALLY WILL BE TOWARD THE CLOSEST PORTAL.
JF-T2-10 ETFANL _ ] ET EAN—— " — PASSENGER EGRESS DIRECTION WILL BE TOWARD THE CLOSEST PORTAL (AS LONG AS THE CRITICAL VELOCITY IS
JF-T2-11 MOTOR |~ — — — 7 JETFANL
F—To—12 STARTER | _ . . _. . _. _ MAINTAINED) OR TOWARD EGRESS DOOR LOCATED MIDWAY INSIDE TUNNEL OR TOWARD THE OTHER PORTAL AS
— RRET LONG AS THE TRAVEL DISTANCE IS LESS THAN 1,250 FEET.
SENSORS M- I ] 5. TRAIN CONDUCTORS SHALL BE FULLY TRAINED IN THE TUNNEL VENTILATION ASPECTS ESPECIALLY THE EMERGENCY
MODE FAN OPERATIONS. TRAIN CONDUCTORS SHALL HAVE THE FULL AUTHORITY TO EVACUATE PASSENGERS ALONG
LoTcRAAT‘\NON - ] THE MOST FEASIBLE ROUTE. ONCE FIREFIGHTERS ARRIVE ON THE SCENE ALL EVACUATION AND OVERALL CONTROL
SIGNALS SHALL BE WITH THE FIRE DEPARTMENT.
6. WHENEVER FANS OPERATE IN EMERGENCY MODE ALL TRAIN TRAFFIC WILL HALT IN THE ADJOINING NON—AFFECTED
DE?“EAS%RS s ~ ~ ~ ~ ~ ] HALF—TUNNEL. ANY MOVING TRAIN PRESENT IN THE ADJOINING HALF—TUNNEL WILL CONTINUE ON ITS PATH BUT
SIGNALS PLC/RTU NO OTHER TRAINS WILL BE ALLOWED TO ENTER THE TUNNEL.
7. TRAIN EXPERIENCING FIRE EMERGENCY MAY CONTINUE TOWARD PORTAL BUT IT MUST STOP AS SOON AS IT EXITS THE
HEAT TUNNEL TO ENABLE FIREFIGHTING. THE DECISION TO CONTINUE TRAVEL WILL REMAIN WITH THE CONDUCTORS AND
DETECTORS f—-—-— - — - — - — - —— — —
SIGNALS TRAIN ENGINEER.
8. JET FANS WILL OPERATE CONTINUOUSLY UNTIL THE FIREFIGHTERS ON THE SCENE DECIDE THAT FAN OPERATION IS NO
TEAT LONGER REQUIRED. ONLY THEN JET FANS WILL BE SHUT DOWN.
DETECTORS f—-—-—-— - — - — - ——
SIGNALS
ALARMS
CO2 SENSORS|__ _ " ] THE FOLLOWING ALARMS SHALL BE GENERATED AND SIGNALED AT LOCAL MCC, PORTAL BASED CONTROL PANELS OR RCC,
SIGNALS AS APPROPRIATE:
e EGRESS DOOR LOCATED MIDWAY INSIDE TUNNEL IS NOT FULLY CLOSED
EGRESS DOOR o AMBIENT TEMPERATURE INSIDE TUNNEL ABOVE 105 DEGREES F (ADJUSTABLE)
OPEN SIGNAL e AMBIENT LEVEL OF CO2 INSIDE TUNNEL ABOVE 10,000 PPM (ADJUSTABLE)
SUMP PUMP
LOCAL ——=————o [T ~ISECONDARY oDen T0 RCC * SMOKE DETECTION
CONITRQL [~ ~ 7 PLC/RTU e ANY JET FAN OPERATION IN ANY MODE. OPERATION MODE SHALL BE DISPLAYED.
| e FAILURE OF ANY FAN TO OPERATE UPON COMMAND TO ENERGIZE.
<UMP PP ' e HIGH WINDING TEMPERATURE IN ANY JET FAN. THE THRESHOLD VALUE WILL BE DEVELOPED IN CONSULTATION
MOTOR - - SUS%RFT’LEJQAP ——————— WITH THE FAN VENDOR.
_________ 7 : e HIGH TEMPERATURE READOUT OF FAN MOTOR BEARINGS. THE THRESHOLD VALUE WILL BE DEVELOPED IN
LEGEND : CONSULTATION WITH THE FAN VENDOR.
ETHERNET \ o ABNORMAL VIBRATION IN ANY JET FAN. THE THRESHOLD VALUE WILL BE DEVELOPED IN CONSULTATION
LOCAL
— —— ——— — — —— CONTROL QUTPUTS HMI WITH THE FAN VENDOR.
CONTROL
—mi—mm———. CONTROL INPUTS TERMINAL
ANALOG INPUTS GENERAL NOTES:
——————————— POWER CONNECTION 1. ONLY FLS TUNNEL VENTILATION CONTROL FEATURES ARE SHOWN.
2. SEE SHEET NAME E3—FLS—DTL—307 FOR CONTROL SEQUENCE
———————————— SERIAL DATA LINK NOTES.
NO. DA-TE BY CHE-CK U!:b-IbN REVISION / SUBMITTAL Ki Iey )))Horn EAST ) VOLUME 3 (SYSTEMS) SHEET
FIRE LIFE SAFETY (TUNNEL VENTILATION) 227
gv 5'( r n SOUTHWEST JET FANS BLOCK CONTROL DIAGRAM oF
METROPOLITAN T — TRACK 2
¢ o v N ¢ ! L DISCIPLINE: SHEET NAME: 240
PRELIMINARY ENGINEERING SYSTEMS E3-FLS-DTL-308




DESCRIPTION NOTES TRACK 1 JET FANS TRACK 2 JET FANS
o]
=z
[}
(&)
o
s
z OPERATION TYPE LOCATION DESCRIPTION VENTILATION METHODOLOGY
S —la ™Mt |wvwlo|~Nlolo|lol |« ™Mt |w]lo|~lolo|lol] <« |«
3 TITITITITITIT|TIT 770 TITITISITI TS TIT ool
3 L L A I A Qlajala|a|alald|ald]|d]a
E D A B e e e e = I e el Rl |||+~ |F|F
& ol (L[ [l d|dd]dd gl [ [ d [l d|d]d
> el - el el - el el - el el el - - el el - el el el - el el - el
1 | NORMAL BOTH PORTALS NONE OFF | OFF |OFF |OFF | OFF |OFF |OFF | OFF | OFF |OFF | OFF |OFF OFF |OFF |OFF | OFF | OFF |OFF |OFF | OFF |OFF |OFF | OFF |OFF
2 TEST BOTH PORTALS VENTILATE NORTH ON|ON|ON|ON|ON|ON|ON|ON|ON|ON|ON|ON ON|ON|ON|ON|ON|ON|ON|ON|ON|ON|ON/|ON
3 TEST BOTH PORTALS VENTILATE SQUTH ON|ON|ON|ON|ON|ON|ON|ON|ON|ON|ON|ON ON|ON|ON|ON|ON|ON|ON|ON|ON|ON|ON/|ON
4 TEMPERATURE CONTROL BOTH PORTALS VENTILATE IN DIRECTION OF TRAIN TRAVEL — NORTH ON|ON|ON|ON|ON|ON|ON|ON|ON|ON|ON|ON ON|ON|ON|ON|ON|ON|ON|ON|ON|ON|ON/|ON
5 TEMPERATURE CONTROL BOTH PORTALS VENTILATE IN DIRECTION OF TRAIN TRAVEL — SOUTH ON|ON|ON|ON|ON|ON|ON|ON|ON|ON|ON|ON ON|ON|ON|ON|ON|ON|ON|ON|ON|ON|ON/|ON
6 EMERGENCY BOTH PORTALS SMOKE VENTILATION NORTH ON|ON|ON|ON|ON|ON|ON|ON|ON|ON|ON|ON ON|ON|ON|ON|ON|ON|ON|ON|ON|ON|ON/|ON
7 EMERGENCY BOTH PORTALS SMOKE VENTILATION SOUTH ON|ON|ON|ON|ON|ON|ON|ON|ON|ON|ON|ON ON|ON|ON|ON|ON|ON|ON|ON|ON|ON|ON/|ON
NOTES
1. THIS MODE TABLE SHALL BE IMPLEMENTED WITH CONTROL SEQUENCE STATEMENT.
2. JET FANS MAY OPERATE IN FORWARD OR REVERSE PENDING DESIRED VENTILATION AIR MOVEMENT STATED AS SOUTH OR NORTH DIRECTION.
FOR EXAMPLE, SOUTH DIRECTION MEANS TUNNEL AIR WILL EXHAUST IN THE SOUTH PORTAL AND NORTH PORTAL WILL BE THE AIR INTAKE.
ONCE JET FANS ARE ENERGIZED THEY ALL SHALL OPERATE IN THE SAME INDICATED DIRECTION.
3. EACH HALF—TUNNEL HAS TWELVE (12) JET FANS AVAILABLE. EIGHT (8) OPERATING FANS ARE THE MINIMUM REQUIREMENT FOR EMERGENCY OPERATION.
IN EMERGENCY MODE OF OPERATION ALL AVAILABLE (UP TO 72) JET FANS WILL BE ENERGIZED.
4. IN TEMPERATURE CONTROL MODE OF OPERATION FANS WILL BE ENERGIZED TWO (2) FANS AT A TIME UNTIL THE TEMPERATURE IS BROUGHT BACK TO THE SETPOINT.
ONCE THE SETPOINT IS ACHIEVED JET FANS WILL BE DE—ENERGIZED ONE (1) FAN AT A TIME. ON A TEMPERATURE RISE THE SEQUENCE SHALL REVERSE.
FAN(S) SHALL OPERATE UNTIL THE TEMPERATURE INSIDE TUNNEL SHOWS CONTINOUS DECREASE BELOW SETPOINT. WHEN THE TEMPERATURE DROPS 10 DEGREES F
BELOW SETPOINT THE JET FAN(S) SHALL BE DE—ENERGIZED.
5. THE MODE TABLE DOES NOT ADDRESS MANUAL OVERRIDES COMMANDS. WHEN THE MANUAL OPERATION IS OVER THE FANS SHALL RESET TO THIS MODE TABLE.
AV&%ELVFICA-T?B—(EE FANS ARE IN THE MANUAL OVERRIDE MODE ALARM UGHT(S) SHALL BE ACTIVATED AT LOCAL MCC, CONTROL PANELS AT THE END OF PORTALS AND RCC, AS
6. TEST MODES ARE DESIGNED TO MITIGATE NOISE POLLUTION AND YET TEST EACH FAN OPERATING IN FORWARD AND REVERSE ONCE A YEAR.
IN THE TEST MODE ONLY ONE (1) FAN WILL BE ENERGIZED AT A TIME, FOR A 10 MINUTE DURATION. THOSE TESTS MAY BE STAGGERED OVER A PERIOD OF DAYS.
7. T = TRACK 1
8. T2 = TRACK 2
9. JF = JET FAN
10. "ON” INDICATES OPERATION OF FAN PER THIS MODE TABLE AND CONTROL SEQUENCE.
DATE BY |CHECK DESIGN| REVISION / SUBMITTAL SHEET

Kimley»Horn EAST - VOLUME 3 (SYSTEMS)

FIRE LIFE SAFETY (TUNNEL VENTILATION) 228

qv s-t rn SOUTHWEST MODE TABLE OF
METROPOLITAN -~ TUNNEL JET FANS

DISCIPLINE: SHEET NAME: 240

PRELIMINARY ENGINEERING SYSTEMS E3-FLS-DTL-311
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STA 2776+00
6” FDC DROP

STA 2776+49.00
FACE OF FAN SET

STA 2779+75

STA 2777+25
4” DROP
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STA 2778+32.22 STA 2782+72
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FACE OF FAN SET FDC — TRACK 1 ﬁ,%
0 50 100 150
e S—
1" = 50'-0"
NOTES:
1. STANDPIPE SYSTEM HAS 6" VERTICAL DROPS AT EACH END OF THE TUNNEL.
THE SYSTEM ALSO HAS 4" DROPS SPACED NO MORE THAN 260 FEET APART.
EACH 4” DROP MUST BE RECESSED INTO THE STRUCTURAL WALLS OF THE
TUNNEL TO MEET ACCESSIBLE REQUIREMENTS OF THE PEDESTRIAN WALKWAY.
COORDINATE DESIGN WITH LOCATION OF CONSTRUCTION CELLS, OTHER SYSTEMS
AND PROJECT REQUIREMENTS.
2. TRAIL NOT SHOWN FOR CLARITY OF TRACK AND FIRE LIFE SAFETY SYSTEM
LAYOUT.
NO. | DATE BY |CHECK |DESIGN| REVISION / SUBMITTAL - SHEET
: : Klmley))) Horn EAST - VOLUME 3 (SYSTEMS)
FIRE LIFE SAFETY (TUNNEL VENTILATION) 229
gv 5'( r n SOUTHWEST LOCATIONS OF JET FANS & STANDPIPE oF
METROPOLITAN ' — STA. 2773+00 TO STA. 2783+00
¢ o u N ¢ ! L DISCIPLINE: SHEET NAME: 240
PRELIMINARY ENGINEERING SYSTEMS E3-FLS-DTL-313
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- L ™ ™
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NOTES:
1. STANDPIPE SYSTEM HAS 6" VERTICAL DROPS AT EACH END OF THE TUNNEL.
THE SYSTEM ALSO HAS 4" DROPS SPACED NO MORE THAN 260 FEET APART.
EACH 4” DROP MUST BE RECESSED INTO THE STRUCTURAL WALLS OF THE
TUNNEL TO MEET ACCESSIBLE REQUIREMENTS OF THE PEDESTRIAN WALKWAY.
COORDINATE DESIGN WITH LOCATION OF CONSTRUCTION CELLS, OTHER SYSTEMS
AND PROJECT REQUIREMENTS.
2. TRAIL NOT SHOWN FOR CLARITY OF TRACK AND FIRE LIFE SAFETY SYSTEM
LAYOUT.
NO. | DATE BY |CHECK DESIGN] REVISION / SUBMITTAL - SHEET
: - Klmley))) Horn EAST - VOLUME 3 (SYSTEMS)
FIRE LIFE SAFETY (TUNNEL VENTILATION) 230
gv 5'( r n SOUTHWEST LOCATIONS OF JET FANS & STANDPIPE oF
METROPOLITAN S — STA. 2783+00 TO STA. 2793+00
c o N ¢ L DISCIPLINE: SHEET NAME: 240
PRELIMINARY ENGINEERING SYSTEMS E3-FLS-DTL-314
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NOTES:

1. STANDPIPE SYSTEM HAS 6" VERTICAL DROPS AT EACH END OF THE TUNNEL.
THE SYSTEM ALSO HAS 4" DROPS SPACED NO MORE THAN 260 FEET APART.
EACH 4" DROP MUST BE RECESSED INTO THE STRUCTURAL WALLS OF THE
TUNNEL TO MEET ACCESSIBLE REQUIREMENTS OF THE PEDESTRIAN WALKWAY.
COORDINATE DESIGN WITH LOCATION OF CONSTRUCTION CELLS, OTHER SYSTEMS
AND PROJECT REQUIREMENTS.

2. TRAIL NOT SHOWN FOR CLARITY OF TRACK AND FIRE LIFE SAFETY SYSTEM
LAYOUT.

NO.
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PRELIMINARY ENGINEERING

SOUTHWEST@
QAEJ%O%O%IT |ANL I €
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NOTES:

1. REFER TO DESIGN CRITERIA NOTES AND DETAILS ON SHEET NAMES E3-FLS—-DTL-321 AND E3-FLS-DTL-322.

DRY STANDPIPE DESIGN CRITERIA

e NFPA—14, LATEST EDITION.

CLASS | — MANUAL DRY STANDPIPE SYSTEM.
500 GPM FLOWING THRU THE MOST REMOTE HOSE VALVE.

250 GPM AT EACH OF TWO (2) OTHER STANDPIPE HOSE VALVES.
MAXIMUM DESIGN FLOW RATE SHALL BE 1,250 GPM.

MINIMUM RESIDUAL PRESSURE AT ANY HOSE VALVE SHALL BE 100 PSIG.

1. THE TUNNEL FIRE PROTECTION SYSTEM SHALL BE HYDRAULICALLY DESIGNED AS FOLLOWS:

HOSE VALVES SHALL BE LOCATED TO PROVIDE 100% HOSE STREAM COVERAGE USING 100" OF HOSE AND 30° OF WATER SPRAY.
ALL STANDPIPE HOSE VALVES SHALL BE EQUIPPED WITH 2 %5” CAP AND CHAIN. HOSE VALVE OUTLETS CONNECTION SHALL MEET
LOCAL FIRE DEPARTMENT STANDARDS.

e ALL ZONE VALVES SHALL HAVE LOCKING CAPABILITY AND MONITORING. ALL ZONE VALVES SHALL BE NORMALLY OPEN.
2. THE INSTALLATION AND MAINTENANCE OF STANDPIPE SYSTEMS SHALL BE IN ACCORDANCE WITH NFPA—14 AND NFP—25, AND AHJ.
3. STANDPIPE DESIGN SHALL HAVE MEANS OF PREVENTING VACUUM, ALLOW RELEASE OF AIR AND DRAINAGE.
4. STANDPIPE DESIGN SHALL HAVE FEATURES TO ACCOMMODATE THERMAL EXPANSION.

5. USE OF APPROVED CHECK VALVE(S) ON FDC TO BE VERIFIED WITH AHJ.

DRY STANDPIPE SYSTEM COMPONENTS

1. ALL STANDPIPES SHALL BE SCHEDULE 30 MINIMUM FULLY GALVANIZED STEEL PIPE, DUCTILE IRON PIPE OR EQUIVALENT.

I

ALL PIPING SHALL HAVE SWAY BRACES PER NFPA-13, LATEST EDITION.
ALL HANGERS, SUPPORTS, MATERIALS, SWAY BRACES AND FERROUS COMPONENTS SHALL BE HOT DIP GALVANIZED.

7. ALL ELECTRICAL DEVICES REQUIRING POWER SHALL BE WIRED BY OTHERS.

8. INSTALLED SYSTEMS SHALL BE HYDRAULICALLY TESTED AT 200 PSIG FOR 2 HOURS OR AT 50 PSIG OVER WORKING PRESSURE ABOVE 150 PSIG.
9. ALL STANDPIPES SYSTEMS SHALL BE PROVIDED WITH MEANS FOR FLUSHING AND SHALL HAVE A TEST CONNECTION AT APPROVED LOCATION.

ALL FITTINGS SHALL BE DUCTILE IRON FOR GROOVED PIPING, MALLEABLE IRON FOR SCREWED JOINTS OR STEEL FLANGED.
ALL VALVES SHALL BE DUCTILE IRON OR BRASS.
ALL PIPE HANGERS, MATERIALS, PIPE SUPPORTS, DEVICES AND INSTALLATION SHALL BE IN ACCORDANCE WITH NFPA—13 AND AHJ.

10. ALL UNDERGROUND (UNDER SOIL COVER) PIPING AND FITTINGS SHALL BE INSTALLED PER NFPA—24 AND AHJ.

2. FIRE EXTINGUISHERS ARE NOT SHOWN FOR CLARITY.
-V\TARA/?\ICUKAC CLASS | DRY STANDPIPE DIAGRAM m
NTS 232
NO. DA.TE FC_HECK DES.IGN REVISION / SUBMITTAL - SHEET
Klmley») Horn EAST - VOLUME 3 (SYSTEMS)
FIRE LIFE SAFETY (TUNNEL VENTILATION) 232
gv 5‘( r n SOUTHWEST DRY STANDPIPE CONCEPTUAL DIAGRAM | .
DISCIPLINE: SHEET NAME: 240

PRELIMINARY ENGINEERING
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EXISTING FREIGHT LINE

==[y

36" UNOBSTRUCTED
CLEARANCE

CONSTRUCT DEDICATED FDC

BEHIND THE SHOWN FDC

FIRE HYDRANT MARKER PER AHJ

6” BLIND FLANGE SET

4—WAY FIRE DEPARTMENT 2
CAPS MEETING FIRE DEPT. REQUIREMENTS

24" SQ., 6" THICK CONCRETE PAD

BOLTS THRU THE WALL:

18 GA. TRACKHOOD, FRONT
COVER REMOVED FOR CLARITY

—A
==
([RIGHT HAND 4
SLIDE SHOWN| |l OPENING WIDTH +
LEFT HAND FRONT LAP +
FLUSH PULL T REAR LAP + 3"
BOTH SIDES e
QPENING 4" QVERLAP
WIDTH FLOOR MOUNTED
44 GUIDE ROLLER

A
FLOOR STOP

CONNECTIONS WITH COVER

FRONT VIEW

TUNNEL CENTER WALL 18 GA. TRACKHOOD

____________ ©
THRUST BLOCK PER 2’ DIA. RODS (2 MIN.) WITH BITUMINOUS >
NFPA—24 (TYP.) COATING (TYP.) o =
6” D.I. PIPE ol flgw(S
— =N cH
L L O
>0 z
o ~ =z
B . Ll
~ -7 (&
GASKETING
Ty o
¥ [ve}
4 =
[ —— ——
“@‘ 0 — FLOOR MOUNTED GUIDE ROLLER
H A a— N SECTION "A—A”
NOTES:
1. SEE DETAILS ON SHEET NAME E3—FLS—-DTL—322 FOR z
CONNECTIONS TO THE STANDPIPE DISTRIBUTION PIPE = ) ) ) NOTES:
INSIDE TUNNEL AND HOSE VALVE STATIONS. 8 X8 X6 1. MANUAL OPEN/MANUAL CLOSE
2. PROVIDE BOLLARDS AND SIGNAGE ABOVE GRADE — FLANGED D.I. TEE OPERATION
NOT SHOWN FOR CLARITY. OR EQUIVALENT (TYP.) 2. TYPE 304 SS CONSTRUCTION
3. LOCATE ALL FDC ON ONE SIDE OF TUNNEL, CLOSEST 3. PROVIDE LIMIT SWITCHES TO SIGNAL
TO ROADWAYS GIVING FIRE DEPT. ACCESS PER DOOR OPEN AND DOOR CLOSED.
NFPA—130.
4. DESIGN OF STANDPIPE PIPING SHALL INCLUDE
PROVISIONS TO ACCOMMODATE THERMAL EXPANSION.
5. EACH TUNNEL TRACK (HALF—TUNNEL) SHALL HAVE TWO
2
(2) SURFACE MOUNTED FDC, AS SHOWN. REFER TO MANUAL SLIDING FIRE RATED DOOR Q
SHEETS NAMES E3—FLS—DTL—313 THROUGH TRACK 1 TRACK 2 B" LABEL 1 1/2 HR. UL RATED
E3—FLS—DTL—315 FOR PROPOSED LOCATIONS. SCALE: NTS
6. 4” VERTICAL DROPS TQ 2}” HOSE VALVES ARE NOT STEP
SHOWN FOR CLARITY. MANUAL FIRE RATED DOOR FULL DEPTH
SEE DETAIL 2 ON THIS SHEET RUBBERIZED GRADE
CROSSING (56” WIDE)
FDC FREE—STANDING SECTION /[ 1
SCALE: 17 = 4-0" \234/
NO. | DATE BY |CHECK DESIGN] REVISION / SUBMITTAL K - I H SHEET
y FIRE LIFE SAFETY (TUNNEL VENTILATION) 234
'; \/ 5t A = SOUILESI TYRICAL SECTION OF
¢ o v N ¢ ! L DISCIPLINE: SHEET NAME: 240
PRELIMINARY ENGINEERING SYSTEMS E3-FLS-DTL-321
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FRONT OF/

PORTAL

FLANGED
CONNECTION

COMBINATION

AIR/VACUUM
RELEASE VALVE

BALL DRIP VALVE

DUPLEX FIRE DEPARTMENT 2 4 gpen
CONNECTIONS WITH COVER CAPS
MEETING FIRE DEPT. REQUIREMENTS
(INSTALL IN HORIZONTAL
CONFIGURATION)

S
N

TOR l

6" PIPE

TUNNEL INTERIOR

N—GROOVED PIPE COUPLING
I8 X 6 RED. ELL

TOR

BALL DRIP VALVE

TUNNEL FLOOR

2" DRAIN PIPE

NOTES:

1. TOTAL OF FOUR (4) SPARE FDC, AUTOMATIC DRAINS AND AIR/VACUUM VALVES

ARE REQUIRED.

2. TYPE OF PIPE JOINTS ARE DEPENDENT ON THE PIPING USED. SHOWN

CONNECTIONS ARE FOR ILLUSTRATION ONLY.

3. LOCATE FDC OUTSIDE PORTAL, OUT OF THE TUNNEL CROSS—SECTION.

SPARE FDC/HOSE VALVES AT EDGE OF PORTAL DETAIL m

NTS

@)

|
SEE SHEET NAME E3-FLS-DTL-321 FOR SURFACE FDC /

TUNNEL CEILING

/6" FROM FDC

WALL TO CEILING TRANSITION

e

8" DEEP RECESS (BY OTHERS) \

4" STANDPIPE DROP
RECESSED INTO THE

TUNNEL WALL\

2 4" HOSE VALVE WITH
COVER CAP MEETING
FIRE DEPT. =

REQUIREMENTS <

8—0"

!

+—a—5——-{ﬁ§-—-

GROOVED PIPE COUPLING

FLANGED

8” DEEP RECESS FOR

FIRE EXTINGUISHER
(BY OTHERS)

b

4-6" MAX

4'—0" MIN

3-8
51\<r
i
~
z|Z
==
:“f i)
|
[
-6 [1'-27

|

TOP OF EMERGENCY WALKWAY

STANDPIPE

JOINT

WALL MOUNTED VANDAL PROOF BLUE DOME LIGHT AT 7’
HEIGHT ABOVE EMERGENCY WALKWAY (BY OTHERS)

CONDUIT
11"W X 1"—4"H X 8’D RECESS MOUNTED EMERGENCY
PHONE (BY OTHERS)

TOR

TUNNEL FLOOR

NOTES:

1. INSTALL 2 1/2" HOSE VALVE STATIONS AT MAXIMUM DISTANCE OF 260°, ON CENTER.
. PROVIDE FIRE EXTINGUISHERS AT MAXIMUM DISTANCE OF OF 300°, ON CENTER.
. FIRE EXTINGUISHERS SHALL BE TYPE 2A:20-B:C, 20 LBS.

. EACH TUNNEL TRACK (HALF—TUNNEL) SHALL HAVE TWO (2) SURFACE MOUNTED FDC, AS SHOWN.
REFER TO SHEET NAMES E3—FLS—-DTL-313 THROUGH E3—-FLS-DTL-315 FOR PROPOSED LOCATIONS.

2
3
4. DIMENSIONS OF THE FIRE EXTINGUISHER RECESS ARE BASED ON POTTER ROEMER NO. 1706 CABINET.
5
6

. HOSE VALVES RECESSED CABINET DIMENSIONS ARE BASED ON CROWNLINE NO. 6015.

2 1/2" HOSE VALVES INSIDE TUNNEL DETAIL m

NTS 235
NO. DA.TE BY CHECK DESIIGN REVISION / SUBMITTAL K- I H EAST ) VOLUME 3 (SYSTEMS) SHEET
imley»Horn
FIRE LIFE SAFETY (TUNNEL VENTILATION) | 235
gv 5‘( r n SOUTHWEST DRY STANDPIPE oF
METROPOLITAN emmmm— TYPICAL DETAILS
DISCIPLINE: SHEET NAME: 240

PRELIMINARY ENGINEERING

SYSTEMS

E3-FLS-DTL-322
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6.0' CRASHWALL/
RETAINING WALL

TUNNEL
PORTAL

JBOX FOR LTG
(EMERG)

- =

/—JBOX FOR LTG

(NORMAL)

N
—

—
|

| | JBOX FOR LTG
(Nomm

11 .

'.ﬂ’*

GENERAL NOTES:

1. INSTALL CONDUITS, 2-1"C GRS SURFACE
MOUNTED TO CONCRETE WALL, LOCATED 8'-6"
ABOVE WALKWAY. PROVIDE
. DEFLECTION/EXPANSION FITTINGS WITH
) STANDARD ADAPTERS FOR MOVEMENT IN
ANY DIRECTION BETWEEN TWO CONDUIT
ENDS WHICH THEY CONNECT. SEE
STRUCTURAL DRAWINGS WHERE EXPANSIONS
OCCUR. CONDUITS SHALL BE ROUTED SO
THAT EACH 1" CONDUIT IS ROUTED TO EVERY
OTHER JUNCTION BOX.

2. INSTALL JUNCTION BOXES FOR LIGHTING
EVERY 30'-0" UNLESS NOTED OTHERWISE.

=——1 3. BRANCH CIRCUITING FOR EMERGENCY
— | LIGHTING SHALL BE A 1 HOUR RATED
| A ASSEMBLY INCLUDING CONDUIT AND
CONDUCTORS.
| 4. ALL TUNNEL LIGHTING SHALL BE LED

SECURITY WALLPACK, WIDE DISTRIBUTION,
2900 LUMENS AT 4000K COLOR TEMP, 277V
MOUNTED AT 8'-6" ABOVE WALKWAY.

~ TUNNEL

‘?
O

- ‘ TUNNEL
JBOX FOR LIG
RETAINING "ﬁ\\\ (EMERG) —
WALL g2 T 2cPw EX
2 — ROW
Z| T~ B
o
HCRRA ©
\/
/
- —_/
TUNNEL SYSTEMS HOUSE
EX (10'x40")
ROW
] } -
CI) 125 25 5|O
SCALE IN FEET
NO. DATE BY EHECK DESIGN I‘?éVISIO;\I‘/SUB‘MI'I'I'AL - SHEET
Klmley») Horn EAST - VOLUME 3 (SYSTEMS)
FIRE LIFE SAFETY SYSTEMS 236
M-P Consuliants ‘
SOUTHWEST TUNNEL LIGHTING OF
GOSN G SNSRI S METROPOLITAN STA. 2773+00 TO STA. 2779+00
DISCIPLINE: SHEET NAME: 240
PRELIMINARY ENGINEERING SYSTEMS FLS-ELE-TUNL-001
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|
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|
|
|
|
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GENERAL NOTES:

1. INSTALL CONDUITS, 2-1"C GRS SURFACE
MOUNTED TO CONCRETE WALL, LOCATED 8'-6"
ABOVE WALKWAY. PROVIDE
DEFLECTION/EXPANSION FITTINGS WITH
STANDARD ADAPTERS FOR MOVEMENT IN
ANY DIRECTION BETWEEN TWO CONDUIT
ENDS WHICH THEY CONNECT. SEE
STRUCTURAL DRAWINGS WHERE EXPANSIONS

> I OCCUR. CONDUITS SHALL BE ROUTED SO
THAT EACH 1" CONDUIT IS ROUTED TO EVERY
OTHER JUNCTION BOX.

INSTALL JUNCTION BOXES FOR LIGHTING
EVERY 30'-0" UNLESS NOTED OTHERWISE.

3. BRANCH CIRCUITING FOR EMERGENCY
e LIGHTING SHALL BE A 1 HOUR RATED
ASSEMBLY INCLUDING CONDUIT AND
CONDUCTORS.

4. ALL TUNNEL LIGHTING SHALL BE LED
SECURITY WALLPACK, WIDE DISTRIBUTION,
2900 LUMENS AT 4000K COLOR TEMP, 277V
MOUNTED AT 8'-6" ABOVE WALKWAY.

00+58.2 "

PRELIMINARY ENGINEERING

x . TUNNEL ) 5;7::::;7::: 777777
ROW ROW. S I S
uf“ : 7
Z 73 I : /T - -
\ 0 13 25 50
ey A . SCALE IN FEET
NO. DATE BY |CHECK |DESIGN RE\V/ISION/SUBN\I\I'I_I'AL \‘ - \ ~ SHEET
» EAST - VOLUME 3 (SYSTEMS)
Klmley )Horn FIRE LIFE SAFETY SYSTEMS 237
G E AR S s ENA N eSO METROPOLITAN STA. 2779+00 TO STA. 2785+00

DISCIPLINE:

SHEET NAME: 240

SYSTEMS FLS-ELE-TUNL-002
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TRACTION POWER
SUBSTATION

(TPSS—SW—04)

¢ FREIGHT—KENILWORTH

1.

GENERAL NOTES:

INSTALL CONDUITS, 2-1"C GRS
SURFACE MOUNTED TO CONCRETE
WALL, LOCATED 8'-6" ABOVE WALKWAY.
PROVIDE DEFLECTION/EXPANSION
FITTINGS WITH STANDARD ADAPTERS
FOR MOVEMENT IN ANY DIRECTION
BETWEEN TWO CONDUIT ENDS WHICH
THEY CONNECT. SEE STRUCTURAL
DRAWINGS WHERE EXPANSIONS
OCCUR. CONDUITS SHALL BE ROUTED
SO THAT EACH 1" CONDUIT IS ROUTED
TO EVERY OTHER JUNCTION BOX.

INSTALL JUNCTION BOXES FOR
LIGHTING EVERY 30'-0" UNLESS NOTED
OTHERWISE.

BRANCH CIRCUITING FOR EMERGENCY
LIGHTING SHALL BE A 1 HOUR RATED
ASSEMBLY INCLUDING CONDUIT AND
CONDUCTORS.

ALL TUNNEL LIGHTING SHALL BE LED
SECURITY WALLPACK, WIDE
DISTRIBUTION, 2900 LUMENS AT 4000K
COLOR TEMP, 277V MOUNTED AT 8'-6"
ABOVE WALKWAY.

\‘A % "
o 0 125 25 50
i 4 SCALE N FEET
NO. DATE BY |CHECK |DESIGN | REVISION / SUBMITTAL SH EET

onsuliants

ENCGINEERING
* MINNESOTA

MP

0

Klmleyi» Horn

L SOUTHWEST

METROPOLITAN S
cC 0O U N C I L

PRELIMINARY ENGINEERING

EAST - VOLUME 3 (SYSTEMS)

FIRE LIFE SAFETY SYSTEMS 238

TUNNEL LIGHTING
STA. 2785+00 TO STA. 2791+00

OF

DISCIPLINE:

SYSTEMS

SHEET NAME:

FLS-ELE-TUNL-003

240
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(10'x30")

************* (10'x40°) - [

B\!R\AQPM RONEL svarens Hoire

GENERAL NOTES:

1. INSTALL CONDUITS, 2-1"C GRS SURFACE
MOUNTED TO CONCRETE WALL, LOCATED 8'-6"
ABOVE WALKWAY. PROVIDE
DEFLECTION/EXPANSION FITTINGS WITH
STANDARD ADAPTERS FOR MOVEMENT IN
ANY DIRECTION BETWEEN TWO CONDUIT
ENDS WHICH THEY CONNECT. SEE
STRUCTURAL DRAWINGS WHERE EXPANSIONS
OCCUR. CONDUITS SHALL BE ROUTED SO
THAT EACH 1" CONDUIT IS ROUTED TO EVERY
OTHER JUNCTION BOX.

2. INSTALL JUNCTION BOXES FOR LIGHTING
EVERY 30'-0" UNLESS NOTED OTHERWISE.

3. RANCH CIRCUITING FOR EMERGENCY
LIGHTING SHALL BE A 1 HOUR RATED
ASSEMBLY INCLUDING CONDUIT AND
CONDUCTORS.

4. ALL TUNNEL LIGHTING SHALL BE LED
SECURITY WALLPACK, WIDE DISTRIBUTION,
2900 LUMENS AT 4000K COLOR TEMP, 277V
MOUNTED AT 8'-6" ABOVE WALKWAY.

MATCH LINE - STA. 2791+00

BENTON BLVD

MATCH LINE - STA. 2797+00

0o 125 25 50

SCALE IN FEET

NO.

DATE

BY |CHECK

DESIGN

REVISION / SUBMITTAL

Kimley»Horn
M-P Consulmnrs

NG ENGINEERING
IS+ MINNESOTA

PRELIMINARY ENGINEERING

Lo

METROPOLITAN S
cC 0O U N C I L

SOUTHWEST

EAST - VOLUME 3 (SYSTEMS) SHEET
FIRE LIFE SAFETY SYSTEMS 239
TUNNEL LIGHTING

STA. 2791+00 TO STA. 2797+00 OF

DISCIPLINE:

SHEET NAME: 240
SYSTEMS FLS-ELE-TUNL-004




| | ) GENERAL NOTES:

1. INSTALL CONDUITS, 2-1"C GRS SURFACE

| MOUNTED TO CONCRETE WALL, LOCATED

8-6" ABOVE WALKWAY. PROVIDE

DEFLECTION/EXPANSION FITTINGS WITH

| STANDARD ADAPTERS FOR MOVEMENT IN

I ANY DIRECTION BETWEEN TWO CONDUIT

ENDS WHICH THEY CONNECT. SEE

“ STRUCTURAL DRAWINGS WHERE

| EXPANSIONS OCCUR. CONDUITS SHALL

! BE ROUTED SO THAT EACH 1" CONDUIT IS

“ ROUTED TO EVERY OTHER JUNCTION
BOX.

LAKE OF THE ISLES—
CEDAR LAKE CHANNEL

2. INSTALL JUNCTION BOXES FOR LIGHTING
H EVERY 30'-0" UNLESS NOTED OTHERWISE.

) \ i 3. BRANCH CIRCUITING FOR EMERGENCY
N\ ) h LIGHTING SHALL BE A 1 HOUR RATED
\ | | ASSEMBLY INCLUDING CONDUIT AND
’ ! | CONDUCTORS.

RETAINING ESw N A 4. ALL TUNNEL LIGHTING SHALL BE LED
. WALL (TYP.) NG I SECURITY WALLPACK, WIDE
v . N \\ DISTRIBUTION, 2900 LUMENS AT 4000K
N N\ i COLOR TEMP, 277V MOUNTED AT 8-6"
RN BN H ABOVE WALKWAY.

Il BRIDGE
. \

o — o oy, 6.0° CRASHWALL/ , i \\
TUNNEL BNSF RETAINING WALL \ — = = —

PORTAL

WALL

E - STA. 2797+00

MATCH LIN

FY_/ WALL \—Q TRACK 2 HCRRA - -

e

Y
Q
=
END TUNNEL .

0o 125 25 50

SCALE IN FEET

DATE BY |CHECK |DESIGN | REVISION / SUBMITTAL

EAST - VOLUME 3 (SYSTEMS) SHEET
\

FIRE LIFE SAFETY SYSTEMS 240

TUNNEL LIGHTING

£ southwest
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OF
NS EA LTS SN SO R METROPOLITAN ErTo e —— STA. 2797+00 TO STA. 2803+50
¢c o uNC L DISCIPLINE: SHEET NAME: 240
PRELIMINARY ENGINEERING SYSTEMS ELS-EL E-TUNL-005
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