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NOTES:
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BY THE ENGINEER.

2. ANTENNA LEAD—IN CABLE TO BE SECURED TO DISPATCHER'S OFFICE
WITH THE PROPER SIZE "C” CLAMPS, NO MORE THAN 8" APART.
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NOTES:

1. THE CONTRACTOR SHALL MAINTAIN SUFFICIENT
DISTANCE FROM THE SLOTTED CABLE SYSTEM
USED FOR NORMAL MRS OPERATION IN THE
COMMUNICATIONS EQUIPMENT ROOM
(APPROXIMATELY 5 FEET OF SEPARATION).

2. THE 1/2” SLOTTED CABLE SHALL BE INSTALLED
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NOTES:

A TWO CALL STATION PANELS SHALL BE PROVIDED ON EACH
PLATFORM WITHIN THE PASSENGER STATION.

CALL STATIONS PANELS NO. 1 AND NO. 2 HAVE INPUT
AUDIO PARALLELED TO THE PERS CONTROL UNIT.

CABLE SHALL CONTAIN AUDIO, CONTROL, AND POWER
CONDUCTORS REQUIRED FOR EACH CALL STATION PANEL.

TB3, TERMINAL #1 SHALL BE WIRED TO COMMUNICATIONS
GROUND. TB3, TERMINAL #2 SHALL BE WIRED TO A FUSED,
—48 VDC SPARE CIRCUIT ON A FUSE ALARM PANEL. THE
REQUIRED VOLTAGE AND GROUND MAY BE OBTAINED FROM
THE CTS EQUIPMENT RACK.
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NOTES:

. THE "POWER” INDICATOR ILLUMINATES GREEN.

THE "FAULT” INDICATOR ILLUMINATES FLASHING
AMBER WHEN ACTIVATED.

THE "LAMP TEST” AND "OCCS RESET” PUSHBUTTONS

ARE WHITE (NON—ILLUMINATING).

. THE "OCCS CALL” PUSHBUTTON AND EACH CALL STATION

PUSHBUTTONS ARE WHITE WITH RED LED.

THE "LAMP TEST” PUSHBUTTON TESTS ALL INDICATORS
EXCEPT "POWER”.
THE CALL STATION PUSHBUTTONS ARE PUSH LOCK/PUSH
RELEASE OPERATION. ALL OTHER PUSHBUTTONS ARE
MOMENTARY OPERATION.

. THIS DRAWING ILLUSTRATES THE APPROXIMATE LAYOUT OF THE

KIOSK PERS CONTROL PANEL. THE ACTUAL CONFIGURATION OF
THE PANEL MAY VARY.

I 19” |
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— ® \ ® —
L PILOT LIGHT \— LOUDSPEAKER — gg:gs%?é%?f
MOUNTING
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NOTES:

PUSHBUTTON FOR PANEL 3 AND 4
SHALL NOT BE CONNECTED.

-
oces
RESET
ol F OEE OE5 iEE iEa
| e
55 A\
KIOSK < Q@Q
]
Y Y = f
\_ PERS KIOSK CONTROL
PANEL CONNECTOR
Q0 0 Q Q Q If
~ L gon con
PANEL
-~
COMMUNICATIONS
EQUIPMENT <
ROOM
wrf 566 Q S 6 ¢t
|
| —
TO PERS CONTROL UNIT
SINGLE KIOSK, SINGLE PLATFORM CONFIGURATION
This Drawing Reflects a WMATA
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NOTES:

B B
/]\ |_|:|_| |_|T|_| /l\ 1. A SEPARATE PLATE ATTACHED TO THE CALL STATION,
- - J— CONSISTS OF RAISED LETTERS AND BRAILLE SYMBOLS
| ’\ | | /‘ '\ | SEC T' ON B B PLATE DIMENSION SHALL BE 1" X 6 1/4”.
IL — j TO I:) |L — J . 2. THIS DRAWING ILLUSTRATES THE APPROXIMATE
. MOUNTIN(?; HOLE € OF MOUNTING HOLE CONFIGURATION OF THE CALL STATION PANEL. THE
‘\] 70 BRACKET 30 BRACKET [/B ai’I;UCI;RCY(:)NFIGURATION OF THE CALL STATION PANEL
| 2 R L AR N
| Builian  ine
%A I——1'——‘13/1s'-> 13/16" |<—1"~—I
—>A SECTION A—A
-
T i < ! S
| 1/2" 12
11/8" \ T S/ -
el mergency [ e
ntercom '
nterco 1
| |
|
|
12" —V G OF SPEAKER I
METRO BROWN I
—_— E%T?N ENAMEL SPEAKER GRILL I
!
ANSI SAFETY RED ACRYLIC [}
PLASTIC/TRANSLUCENT =
SEE NOTE 1 —\
—— ¢ OF BUTTON 7
BRONZE BRAILLE PLATE IS
MOUNTED AT PANEL'S INTERIOR
SO MOUNTING APPARATUS DOES
NOT DEFACE CONTOUR OF
EXPOSED SURFACE
>11/2" | > 1/2" |-
EMERGENCY PUSH TO CALL ]
..:':E::....:E :l:..: """ E E ‘ L—>3/5.|<—
/ 1/2" N\ 1/2"
] T S—
This Drawing Reflects a WMATA ——>A ' sate] s
standard design approach. 7" 3" i
Project specific drawings must be
oty e FRONT BACK SIDE
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TOATE OFFICE OF SYSTEMS
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— |<—7/32"

SIDE — [—*

C
L
9/1 s"\oL

7/8"

¥

T0P T ! (!),’
N R B

¢ MOUNTING HOLES FOR CALL STATION
I—.1 5/16"——|<—1 5/16"——| / ‘

! 57/8" !

¢
|———— 2 15/16”‘—‘72 15/16"——»
3/8" {

DA BT A
—_ 7/8" —_

- 3/4" | T I

MOUNTING BRACKET
10 7/8"
- 3/4" = - /4

_O__ _O_

I [

2"

! 5 7/8" !

9/16"

1/2—INCH RADIUS
(TYPICAL FOUR PLACES)

9 7/8"

5 15/16"

FRONT

PANEL

NOTES:

1. THIS DRAWING ILLUSTRATES APPROXIMATE CONFIGURATION
OF MOUNTING BRACKET. THE ACTUAL CONFIGURATION OF
THE MOUNTING BRACKET MAY VARY.

This Drawing Reflects a WMATA
standard design approach.
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SPEAKER

AUDIO

TRANSFORMER7

"PUSH TO CALL"
PUSHBUTTON

+24 VDC

o1 PRE—
AMP
oo: K2
o—1 1
* 24 VDC
L CALL LAMP IN
PUSHBUTTON

PRE—AMP
TERMINATION
RESISTOR

K1

o—1

LINE TERMINATION
RESISTOR

NOTES:

1. THIS IS A CONCEPTUAL DRAWING ILLUSTRATING REQUIRED
AUDIO AND FUNCTIONS OF THE CALL STATION PANEL. THE
ACTUAL CIRCUITRY MAY VARY.

2. FAULT CIRCUIT IN CALL STATION PANEL DETECTS LOSS

OF +24 VDC TO CALL STATION PANEL.
3. ALL RELAYS ARE SHOWN DE—-ENERGIZED.
RELAY FUNCTION LEGEND:

CALL INITIATION

TALK/LISTEN CONTROL

v
« N
¢4 AUDIO FROM KIOSK
- (!
I_RELAY_H_I R AUDIO TO KIOSK
\
|_" vyl ] [77]
- NN\
X FAULT
7 271
H N +24 VDC FROM KIOSK/RESET
NN CALL
! ! GROUND
RELAY K2 i 7 21
[~ _ [\ TALK /ISTEN CONTROL
7
L—— |> I SPARE
P{ | S (| SPARE
331
CABLE TO CABLJ

CONNECTOR

CALL STATION PANEL

6 PR. (MIN.) CABLE TO PERS
CONTROL UNIT IN COMM.
EQUIP. ROOM VIA MDF

This Drawing Reflects a WMATA
standard design approach.

Project specific drawings must be
developed by the Contractor

which reflect this Design Philosophy
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|<— 1"—1 /2'—-|

/ LIGHT FIXTURE (L—2 TYPE)

NOTES:

/A TYPE A PYLON - ?NTERIOR NO LIGHT)
TYPE A2 PYLON — (EXTERIOR NO LIGHT)
TYPE A1 PYLON — (EXTERIOR LIGHT)
TYPE B PYLON
TYPE C PYLON — (A/C ONLY)

TYPE C3 PYLON — (A/C AND LIGHT)

2. AN ADDITIONAL TWO FEET OF CABLE SHALL BE FURNISHED FOR EASY
REMOVAL OF THE CALL STATION PANEL FROM THE PYLON.

3. CONTRACTOR SHALL VERIFY AT EACH DESIGNATED PYLON THAT THE
INSTALLATION OF THE CALL STATION PANEL SHALL NOT INTERFERE
WITH PYLON GRAPHICS BEFORE CUTTING THE OPENING.

@ A HEIGHT OF OPENING (CENTER LINE) SHALL BE DETERMINED BY THE
1'—6" CONTRACTOR SO THAT CENTER LINE OF SPEAKER IS 48 INCHES FROM
|‘_ | THE BOTTOM OF THE PYLON (TOP OF PLATFORM) WHEN THE CALL
A STATION PANEL IS INSTALLED.
fe—t-1/2"—] RN fe——2-1/4"——> Z fe—— 2-1/4——>
0 —t
B LIGHT FIXTURE (L—-1 OR L—1A TYPE)
@ L-1 (AT PLATFORMS
A O L—1A (AT MEZZANINES)
D
A (Dl | TYPICAL ®)
@ PYLON O
10-2 5/8" A LAYOUT -
B
3" DIA OPENING FOR @
e S A
(TYPICAL) x I
12'-0"
86" | | \ | 86" O | &s
—® G OPENING —0® G OPENING ©— 080 ogo |
€ SPEAKER oogoo C SPEAKER oogoc
0g0 0go (j)
6 1/4 6 1/4" 1'-1/8"—» O )
— — (D
A A A i L
This Drawing Reflects a WMATA
standard design approach.
Project specific drawings must be
developed by the Contractor
which reflect this Design Philosophy
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FRONT PLATE OF

BACK PLATE OF

PYLON PANEL N

45" CONNECTOR

/_ PYLON PANEL

MOUNTING TO

BRACKET

FLEXIBLE CONDUIT

CALL STATION
PANEL MOUNTING

BRACKET

CABLE TO CABLE

CONNECTOR

PYLON _/

GASKET CALL STATION PANEL
———— NOTES:
| . AREA OF | 1. MOUNTING HOLES IN THE PYLON PANEL SHALL BE DRILLED AND
CALL STATION | TAPPED. MOUNTING APPARATUS SHALL PENETRATE BOTH THE
PANEL CONTROL FRONT PLATE AND BACK PLATE OF THE PYLON PANEL.
COMPONENTS |
2. DRAWING SHOWS POSSIBLE AREA OF CONTROL COMPONENTS
] WITHIN THE CALL STATION PANEL. ACTUAL CONFIGURATION
- AND LAYOUT MAY VARY.
3. THE CALL STATION PANEL SHALL BE SECURED TO THE PYLON
VIA THE MOUNTING BRACKET.
4. A GASKET MATCHING THE DIMENSIONS OF THE CALL STATION
SHALL BE USED TO PROVIDE A WATER TIGHT SEAL BETWEEN
THE CALL STATION AND THE PYLON.
SPEAKER
PUSH-TO-TALK
BUTTON
|
|
L
¢ BRONZE
BRAILLE
PLATE
GASKET € LOCATION OF MOUNTING SCREW

PANEL

FOR CALL STATION PANEL
TO MOUNTING BRACKET

CALL STATION PANEL INSTALLED ON A PYLON

This Drawing Reflects a WMATA
standard design approach.

Project specific drawings must be
developed by the Contractor

which reflect this Design Philosophy
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PERS /APAAS
EQUIPMENT RACK

45 BLANK PANEL THE OPEN EQUIPMENT RACK SHALL HAVE 46 RACK UNITS OF
— PANEL SPACE AS DEFINED IN EIA STANDARD RS—310—C.
BLANK PANELS INDICATED SHALL BE FURNISHED AND INSTALLED
— BLANK PANEL BY THE CONTRACTOR.
40 BLANK PANEL HEIGHTS SHALL NOT BE GREATER THAN 3 RACK
e UNITS EACH.
Ll
— PERS CONTROL UNIT z BLANK PANELS SHALL BE 0.125 INCHES THICK ALUMINUM; FINISH
— =) SHALL BE CLEAR ANODIZED.
—_— (1]
INTEGRATED POWER AMPLIFIER 0 5.  BLANK PANEL MOUNTING CUT OUTS SHALL BE IN ACCORDANCE
35
@ WITH EIA STANDARD RS—310—C.
—_— a
_ 6. THIS DRAWING SHOWS THE TYPICAL SPACING OF EQUIPMENT. THE
PAS/%'fggU#U“NG CONTRACTOR SHALL DETERMINE THE SPACE REQUIRED FOR THE
— EQUIPMENT TO BE INSTALLED.
30 BLANK PANEL
—_ ~N
— LIFE SAFETY MESSAGE
S PLAYBACK UNIT
25 e
APAAS PATCH PANEL &
_ APAAS CONTROL UNIT &
_ > S
PUBLIC ADDRESS p
20 INTERFACE UNIT <
BLANK PANEL <
— PERS/APAAS DUAL POWER
— SUPPLY ASSEMBLY
15 J
BLANK PANEL
10 BLANK PANEL
REQUIRED BLANK PANEL(S)
— BLANK PANEL 5TO FILL UNUSED RACK
— SPARE A
5
BLANK PANEL
BLANK PANEL(S)
M This Drawing Reflects a WMATA
standard design approach.
Project specific drawings must be
developed by the Contractor
which reflect this Design Philosophy
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APPROPRIATE TERMINALS ASSIGNED
TO PERS ON THE PERS DISTRIBUTION
BLOCK IN MDF

NOTES:

THE REQUIRED COMPONENTS FOR THE KIOSK PAS/PERS MUTING
CIRCUITRY CONSIST OF:
1 AUDIO RELAY
1 RELAY SOCKET W/HOLD—DOWN SPRING
1 DIODE
1 TERMINATION RESISTOR

A THE RELAY SOCKET AND RELAY SHALL BE INSTALLED ON THE

BACK SIDE OF THE 19" BLANK PANEL ON THE PERS/APAAS
EQUIPMENT RACK.

A THE DIODE AND TERMINATION RESISTOR SHALL BE INSTALLED

ON THE RELAY SOCKET.

PAS CABLE TO THE KIOSK,
(AUDIO SIGNAL TO MONITOR
LOUDSPEAKER IN THE KIOSK

19" RACK PANEL

PAS CONTROL PANEL)

APPROPRIATE TERMINALS
ASSIGNED ON PAS DISTRIBUTION

_| BLOCK
.
- PTT k PTT O |
I NC N
-t L ~N | | X % L
CONDUCTORS - ® ~ fno L 7z, h
TO KIOSK PERS - NG L ® N
CONTROL PANEL | ~® g N O 2, .
- +24 VDC o~ +24VDC & | i o ° N
—— | | Ino ! \ ® N
- ° O
N N ® N
| | [ reay J A N .
| )
o
|_RELAY SOCKET ;—\.
<b—— 17 PAR CABLE ™
N e VN
PERS CABLE AUDIO TERMINATION RESISTOR Y
aﬂl _I'_I’HE PERS CONTROL (620 OMHS, 1/4 W) e
PAS CABLE TO THE PA STATION
CONTROL UNIT, (AUDIO SIGNAL TO
MONITOR LOUDSPEAKER IN THE KIOSK
PAS CONTROL PANEL)
This Drawing Reflects a WMATA
standard design approach.
Project specific drawings must be
developed by the Contractor
which reflect this Design Philosophy
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COMMUNICATIONS EQUIPMENT

Ag B¢ cg N EG
o o o | ROOM FEEDER
| / / / | DISCONNECT SWITCH (NIC)
& 4 5 (3P, 4W, 30A)
z :
| o |
o)
| 8000 |

O @) @)
TELEPHONE SYSTEM CCTV CAMERA POWER
RACK EQUIPMENT * o~ O—
R U MENT  PPLY 1 DISTRIBUTION PANEL
PUBLIC ADDRESS SYSTEM CCTV SYSTEM
RACK EQUIPMENT o o O™ O RaCk EQUIPMENT
APAAS/PERS CTS RACK NO. 1
RACK EQUIPMENT o © ¢ O 0= "LQUIPMENT
RESERVED FOR WMATA .
MRS BASE STATION © © O O— SPARE
CABINET NO.1

TELEPHONE SYSTEM
SERSSE%% Qﬁnﬁﬂ““ -0 O 9 O~ ©O— RACK EQUIPMENT
CABINET NO.2 —48VDC POWER SUPPLY 2
RESERVED FOR PLJ
MRS BASE STATION -0 o Iy o o— FOS RACK
CRSINET No EQUIPMENT
RESERVED FOR PLJ
MRS BASE STATION -0 o© O~ O— SPARE
CABINET NO.2
SPARE -0 © ? O~ ©O— SPARE
FUTURE FUTURE
DEVELOPMENT < o * O O~ DEVELOPMENT
FUTURE FUTURE
DEVELOPMENT < o O O DEVELOPMENT
| s/N O |

|

COMMUNICATIONS EQUIPMENT ROOM POWER DISTRIBUTION PANELBOARD

NOTES:
1.

2. DRAWING SHOWS TYPICAL CIRCUIT BREAKER DESIGNATIONS
AND CONFIGURATION FOR PANELBOARD. THE CONTRACTOR
SHALL CONFIGURE EACH PANELBOARD FOR OPTIMUM PHASE
LOAD BALANCE.

3. CIRCUIT BREAKER RATINGS SHALL BE SELECTED BY THE
CONTRACTOR TO ACCOMMODATE FACILITIES/SYSTEMS DESIGNS.
SPARE CIRCUIT BREAKERS SHALL HAVE A RATING OF 15 AMPERES.

LEGEND:

CcCctv CLOSED CIRCUIT TELEVISION

CTS CARRIER TRANSMISSION SYSTEM

AZ POWER PHASE

N NEUTRAL

EG EQUIPMENT GROUND

FOS FIBER OPTIC SYSTEM

APAAS AUTOMATIC PUBLIC ADDRESS ANNOUNCEMENT SYSTEM

PERS PASSENGER EMERGENCY REPORTING SYSTEM

PLJ PRIMARY LOCAL JURISDICTION

INDICATES ISOLATED SOLID NEUTRAL BUS
//////] INDICATES GROUND BUS
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FEEDER WIRES

FROM COMMUNICATIONS
EQUIPMENT ROOM
DISCONNECT SWITCH

/=
RIGID STEEL

CONDUIT \I/‘\:'
g

J_AI

EQUIPMENT GROUND
CONDUCTOR

GROUND BUS

—HH

/ /_ CONNECTION (TYPICAL)

/ BONDING JUMPER (TYPICAL)

—

INTERNAL GROUND

NOTES:

1.

£\

CCTV SYSTEM
POWER ISOLATION
TRANSFORMER

P J Ji

—

o e B
____________ =L 5N

RIGID STEEL |
CONDUIT |

RIGID STEEL
CONDUIT

______ _J |

iy

e S/N

COMM. EQUIP. ROOM
DISTRIBUTION PANELBOARD

/— FLEXIBLE METALLIC CONDUIT N

— CCTV CAMERA POWER —

_t

TN
- —1ui———————

i : gﬁ NON—CONDUCTING CONDUIT —%
L
| -

j—

JUNCTION BOX

DRAWING SHOWS TYPICAL BRANCH CIRCUIT DETAILS
FOR AC POWER RECEPTACLE STRIP ON EACH
EQUIPMENT RACK AND EQUIPMENT CABINET.

CCTV SYSTEM POWER ISOLATION TRANSFORMER
MOUNTED ON WALL NEAR CCTV EQUIPMENT RACK.

A GROUNDED TO COMMUNICATIONS GROUND VIA

EQUIPMENT RACK OR CABINET MOUNTING HARDWARE.

4. CIRCUIT BREAKER RATINGS SHALL BE SELECTED BY

THE CONTRACTOR TO ACCOMMODATE FACILITIES/SYSTEMS
DESIGNS. SPARE CIRCUIT BREAKERS SHALL HAVE A
RATING OF 15 AMPERES.

MOUNTED ON CCTV COMMUNICATION 19—INCH RACK.

LEGEND:

@ COMMUNICATION GROUND

CCTV CAMERA
POWER DISTRIBUTION

PANELS

/A

(e ]

INSTALLED

IN CCTV_EQUIPMENT \h

0o CK

o A\ %7
L 4
/— AC POWER RECEPTACLE A

11

Q INTERNAL GROUND CONNECTION OF
Ll ¢«——— GROUND JACK TO RACEWAY OF AC
POWER RECEPTACLE STRIP (TYPICAL)

o

L.

This Drawing Reflects a WMATA
standard design approach.

Project specific drawings must be
developed by the Contractor

which reflect this Design Philosophy
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FRONT

NOTES:

1. AN AC POWER RECEPTACLE STRIP SHALL BE PROVIDED
ON EACH EQUIPMENT RACK AND IN EACH EQUIPMENT
CABINET (EXCEPTION: FIA COMMON CONTROL UNIT).

L GROUND
(COPPER BUS BAR) 2. EACH EQUIPMENT RACK AND EQUIPMENT CABINET AC

Qgcgg%&ﬂ | POWER RECEPTACLE STRIP SHALL BE WIRED AS A
GROUND SEPARATE BRANCH CIRCUIT TO THE EMERGENCY POWER
\ (COPPER BUS BAR) STRIP DISTRIBUTION PANELBOARD(S) IN THE COMMUNICATIONS
— TOP VIEW EQUIPMENT ROOM.
GROUND A EXACT LOCATION OF THE AC POWER RECEPTACLE STRIP
(COPPER BUS BAR) WITHIN EACH EQUIPMENT CABINET SHALL BE DETERMINED
BY THE CONTRACTOR.
== 4. REAR DOOR IS NOT SHOWN IN THE EQUIPMENT CABINET
DETAIL.
M
I°| TR (10 OUvLETe 5. THE CONTRACTOR SHALL PROVIDE AN APPROPRIATE
PASSAGEWAY FOR POWER CONDUCTORS/CONDUIT AND
|a GROUND WIRE AT THE TOP OF THE EQUIPMENT CABINET.
[ ] A THE AC POWER RECEPTACLE STRIP ON THE CTS
o EQUIPMENT RACK SHALL CONTAIN ONLY 6 OUTLETS.
| |, FRONT
1"
||
|l
AC POWER RECEPTACLE |n|
STRIP (10 OUTLETS)
|
i %
|
i 1|
[l
|
||
= wi i
~
- 'e
REAR VIEW - - v L _
REAR VIEW SIDE VIEW
EQUIPMENT RACK EQUIPMENT CABINET
This Drawing Reflects a WMATA
standard design approach.
Project specific drawings must be
developed by the Contractor
which reflect this Design Philosophy
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TOP OF EQUIPMENT RACK \

—
GROUND WIRE TO THE COMMUNICATIONS

GROUND BUS BAR IN THE

COMMUNICATIONS EQUIPMENT ROOM

W/

COMM_GROUND

[~——STRANDED

INSULATED 6 AWG

STRAP

SOLID COPPER BUS BAR

\\

CABINET
GROUND

——INSULATED
TERMINAL

REMOVABLE
—STRANDED WIRE

JUMPER WITH LUGS

REMOVABLE
[ STRANDED WIRE
JUMPER WITH LUGS

NOTES:

DRAWING SHOWS THE INSTALLATION AND WIRING OF THE AC
RECEPTACLE STRIP ON AN EQUIPMENT RACK. INSTALLATION AND WIRING
OF THE AC RECEPTACLE STRIP IN AN EQUIPMENT CABINET SHALL BE
IDENTICAL TO THAT OF AN EQUIPMENT RACK.

THE RACEWAY BASE OF THE AC RECEPTACLE STRIP SHALL BE ELECTRICALLY
CONNECTED (GROUNDED) TO THE EQUIPMENT RACK VIA THE MOUNTING
HARDWARE. TO ENSURE THAT THE RACEWAY BASE IS GROUNDED TO THE
EQUIPMENT RACK, A GROUND CLAMP SHALL BE PROVIDED INSIDE THE

AC RECEPTACLE STRIP AT THE TOP MOUNTING HARDWARE.

THE RACEWAY BASE OF THE AC RECEPTACLE STRIP SHALL SERVE AS A
GROUNDING CONDUCTOR. THE GROUND JACK OF EACH RECEPTACLE IN
THE AC RECEPTACLE STRIP SHALL BE ELECTRICALLY CONNECTED TO
THE RACEWAY BASE.

EACH EQUIPMENT RACK AND CABINET IS ISOLATED FROM BUILDING
STRUCTURE AND INDIVIDUALLY GROUNDED TO THE COMMUNICATIONS
GROUND BUS BAR IN THE COMMUNICATIONS EQUIPMENT ROOM.
HENCE, THE GROUND JACK OF EACH RECEPTACLE IN THE AC
RECEPTACLE STRIP IS GROUNDED TO THE COMMUNICATIONS GROUND.

BASE
OF - )
EQUIPMENT
RACK
RIGID STEEL CONDUIT
FROM EMERGENCY POWER
DISTRIBUTION PANELBOARD EQUIPMENT RACK
TYPICAL SPACING OF
NON CONDUCTING a%uﬁ%%ﬂgcfm?goz oF 6 INCHES BETWEEN ¢ )
CONDUIT FLEXIBLE /— E“BR%N%ENG K A | ADJACENT RECEPTACLE _| 12 >
METALLIC g
CONDUIT
BRANCH CIRCUIT ]
oo [ = = =TT T e A T ah A T ahA- T2 alA
—_— ] { 1 { U
DISTRIBUTION — g === === = — T\ ===
PANELBOARD -
REAR VIEW OF EQUIPMENT RACK
This Drawing Reflects a WMATA
standard design approach.
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which reflect this Design Philosophy
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NOTES:

Ag Bg N EG ,
. 2.
| G A, |
O
o BAY 1 RECEPTACLES
SMADS (CCTV EQUIPMENT) A
KIOSK
LIGHTING o~ © O~ O— FARE GATES A 4.
BAY 3 RECEPTACLES BAY 2B RECEPTACLES 5.
o © 9 o ©
(PAS EQUIPMENT) (TEST EQUIPMENT)
BAY 28 RECEPTACLES  — . o BAY 6A RECEPTACLES
(CCTV EQUIPMENT) (SPARE) 6.
FUTURE
DEVELOPMENT o © O~ O— SPARE
FUTURE FUTURE
DEVELOPMENT c © T O O— DEVELOPMENT

s/N O
B | |

KIOSK EMERGENCY PANELBOARD

(208/120 VAC, 29)

THE KIOSK EMERGENCY PANELBOARD IS PROVIDED BY OTHERS IN
EACH KIOSK. EACH PANELBOARD WILL BE EQUIPPED WITH EIGHT
SINGLE—-POLE CIRCUIT BREAKERS.

[ S/N_] INDICATES ISOLATED SOLID NEUTRAL BUS

y

CIRCUIT WIRING FOR THIS CIRCUIT BREAKER WILL BE PROVIDED
BY OTHERS.

THE EXACT LOCATION OF THE RECEPTACLES WITHIN EACH
KIOSK BAY SHALL BE APPROVED BY THE ENGINEER.

CIRCUIT BREAKER RATINGS SHALL BE SELECTED BY THE
CONTRACTOR TO ACCOMMODATE FACILITIES/SYSTEMS
DESIGNS. SPARE CIRCUIT BREAKERS SHALL HAVE A
RATING OF 15 AMPERES.

INDICATES GROUND BUS

ABBREVIATIONS:
AZ POWER PHASE
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NOTES:

1. DRAWING SHOWS TYPICAL BRANCH CIRCUIT DETAILS
FOR DUPLEX RECEPTACLES PROVIDED IN THE KIOSK
FOR THE POWERING OF COMMUNICATIONS SYSTEM
AND FACILITIES EQUIPMENT.

2. CIRCUIT BREAKER RATINGS SHALL BE SELECTED BY
THE CONTRACTOR TO ACCOMMODATE FACILITIES/SYSTEMS
DESIGNS. SPARE CIRCUIT BREAKERS SHALL HAVE A

FEEDER WIRES TO RATING OF 15 AMPERES.
KIOSK EMERGENCY PANELBOARD
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|(.j \| GROUND BUS
INTERNAL GROUND
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|
/— BONDING JUMPER (TYPICAL)
oo - |: ____________________ N
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[ H-—————— ) || | | |
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PANELBOARD | | : |
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Bl =] l
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ENCLOSURE
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u(Lu l J, ) R‘Uﬁrlw%(_gfﬁgPTACLEs
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g gjd gjd aig
) ARRE: ’
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KEY TELEPHONE/—48 VDC POWER

EQUIPMENT RACK

FUES ALARM AND

NOTES:
1.

THE CONTRACTOR SHALL PROVIDE THE —48 VDC POWER SYSTEM IN
THE PROVIDED 23—INCH EQUIPMENT RACK FOR THE KEY TELEPHONE
SYSTEM.

A BLANK PANEL HEIGHTS SHALL NOT BE GREATER THAN 3 RACKS UNITS EACH.

45
DISTRIBUTION PANEL 3. BLANK PANELS SHALL BE 0.125 INCHES THICK, ALUMINUM. FINISH
— SHALL BE CLEAR ANODIZED.
4. BLANK PANEL MOUNTING CUT OUTS SHALL BE IN ACCORDANCE WITH
EIA STANDARD RS-310-C.
5. BLANK PANELS INDICATED SHALL BE FURNISHED AND INSTALLED
40 KEY TELEPHONE
EQUIPMENT BY THE CONTRACTOR.
— 6. THIS DRAWING SHOWS THE TYPICAL SPACING OF EQUIPMENT. THE
- CONTRACTOR SHALL SHALL DETERMINE THE SPACE REQUIRED FOR THE
EQUIPMENT TO BE INSTALLED.
35 7. THE OPEN EQUIPMENT RACK SHALL HAVE 46 RACK UNITS OF PANEL
- BLANK PANEL SPACE AS DETERMINE IN EIA STANDARD RS—-310-C.
REDUNDANT RINGING
GENERATOR FACILITY
30
e BLANK PANEL
25 BLANK PANEL
BLANK PANEL
REQUIRED BLANK PANEL(S)
h— TO FILL UNUSED
20 RACK SPACE
- BLANK PANEL
—_— STATUS PANEL
15
— —48VDC
_ COMMUNICATIONS
EQUIPMENT
POWER SUPPLY
10
—48VDC
— COMMUNICATIONS
- EQUIPMENT
5 POWER SUPPLY
REQUIRED BLANK PANEL(S)
— BLANK PANEL(S) TO FILL UNUSED
- RACK SPACE A
M This Drawing Reflects a WMATA
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Project specific drawings must be
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which reflect this Design Philosophy
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1. DRAWING SHOWS TYPICAL
EQUIPMENT AND CONFIGURATION

IN' THE COMMUNICATIONS
Fe———————————— — — 1 F—————— - - F——————_— - - — — — — — - EQUIPMENT ROOM.
| | | | | | 2. PROVIDED EQUIPMENT AND
CONFIGURATION MAY VARY IN
| | | | | | EACH PASSENGER STATION.
| | | FUSE. ALARM & | | FUSE. ALARM & | /3\  NOT ALL CONNECTIONS TO THE
| | | DISTRIBUTION PANEL | | DISTRIBUTION  PANEL | STATUS PANEL ARE SHOWN.
| | | | | | /A\  CONTRACTOR SHALL PROVIDE
CIRCUIT BREAKERS WITH
| | | | | | ANCILLARY ALARM CONTACTS.
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| TELE;I(')IONE | | | | |
| EQUIPMENT | | | | |
| A | | | | |
| | | | | |
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| | py XX S P P Py I | | | | |
| T | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| COMMUNICATIONS 2 | | | | |
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APPROPRIATE TERMINAL
BLOCK IN MDF/PROTECTOR CABINET

g & BELL SYSTEM ROOM
 _EQUIP. TROUBLE 38m> [ R B NOTES:
=W, TROVBLE | 5% e
ALARN 59% 7 CABLE TERMINAL HOUSNG 1. DRAWING SHOWS A CONCEPTUAL ILLUSTRATION OF THE
2 PASSENGER STATION TELEPHONE SYSTEM. A DEDICATED
g CABLE PAIR FROM EACH SINGLE LINE TELEPHONE INSTRUMENT
- TO THE MDF CABINET SHALL BE FURNISHED AND
INSTALLED BY THE CONTRACTOR.
KIOSK
P, TROUBLE e w ~ 2. NOT ALL ROOMS AND ANCILLARY FACILITIES SHOWN ARE
_EQUP. TROUBLE | & 8 ASSOCIATED WITH EACH PASSENGER STATION. SPECIFIC
L ALARM Eggg Eé 425 PR CABLE (TYPIGAL PER KIOSK) 4 QUANTITIES ARE NOT SHOWN ON THIS DRAWING.
=13 s
By=g " 3. CABLE WITHIN PASSENGER STATION LIMITS SHALL NOT REQUIRE
of | 7 g TERMINATION ON PROTECTOR BLOCKS.
z
og B /A\ ALL CABLING TO REMOTE ANCILLARY FACILITIES AND EMERGENCY
23 e b oF LIE TRIP STATIONS ALONG THE RIGHT—OF—WAY SHALL BE TERMINATED
:l OPERATIONS ROOM D R e TO PROTECTOR BLOCKS IN THE MDF/PROTECTOR CABINET AND
~ ~ TO A PROTECTOR AT EACH TELEPHONE INSTRUMENT LOCATION.
= + $ /5\ REFER TO POWER SECTION FOR 48 VDC
POWER SUPPLY INFORMATION.
AREA OF RES(}&JE ASSISTANCE
25
COMMUNICATIONS ROOM TRAIN CONTROL ROOM
? ?
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EMERGENCY TRIP
STATION ENCLOSURES

NOTES:

DRAWING SHOWS A TYPICAL ARMORED TELEPHONE
CABLE RUN TO TELEPHONE INSTRUMENTS ALONG THE
RIGHT—OF—WAY.

THE TELEPHONE INSTRUMENT IN EACH REMOTE
ANCILLARY FACILITIES IS MOUNTED TO THE ASSOCIATED
NEMA 12 ENCLOSURE.

ENCLOSURE SHALL BE PROVIDED BY THE
CONTRACTOR, WHEN REQUIRED.

CABLE PAIRS NO. 1 AND NO. 2 SHALL BE ASSIGNED
AS SPARES IN EACH ARMORED TELEPHONE CABLE
OF THE CABLE RUN (CONTINUOUSLY WIRED TO

THE COMMUNICATIONS EQUIPMENT ROOM).

UNUSED PAIRS SHALL BE GROUNDED AT THE

TELEPHONE INSTRUMENT LOCATION NEAREST TO
ALONG RIGHT—OF—WAY THE COMMUNICATIONS EQUIPMENT ROOM, VIA
(TYPICAL) THE GROUNDED STUD AT THAT LOCATION.
ETS_ TELEPHONE
INSTRUMENT
/_ (TYPICAL)
MAIN DISTRIBUTION m A PROTECTOR
FRAME (MDF) A~ BLOCK (TYPICAL)
= =+ L] = =
TR = = = =
BLOCK(S) /
Sl [ole , s[o] 4 al
O o= 12PR . ' ra o] g i
o al 6 G 6]~ 6 2 [~ 2 5[] 34
R oot 2 —sfots A 152w - R A B B
ASSEMBLY O 15— N 15— 5710715 ] | e " 5] 6PR N o151 | er 2 }sp
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o o+ 2 o1 9 N o o8 UN o2
S s ik L g i e
° o1z [ ST n NG D . L S
. T o+8 121 5 = >
= \ = o o REMOTE . g ARMORED TYPE CABLE (TYPICAL)
ANCILLARY
PROTECTOR lal.ocKs4 i FACIUTES -
NEMA 4 ENCLOSURE INSTALLED / (TYPICAL)
BENEATH ETS ENCLOSURE 7
COMMUNICATIONS EQUIPMENT ROOM 4 N 12 ENCLOSURE
b a ~21° (L IN REMOTE
6PR - } / PGy, FALMES LEGEND:
6 UN T ———— conNECTING BLOCK UN =  UNASSIGNED
\_4 (TYPICAL)
SP = SPARE
ETS = EMERGENCY TRIP STATION
[ﬂ"’__l PR =  PARS IN CABLE
SINGLE_LINE WALL MOUNTED
BE A |
REMOTE
ANCILLARY This Drawing Reflects a WMATA
FACILITIES standard design approach.
Project specific drawings must be
developed by the Contractor
which reflect this Design Philosophy
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[0 (0] |

NOTES:

A PROTECTOR BLOCKS AND EXTERNAL GROUNDING
STUDS SHALL BE FURNISHED AND INSTALLED IN
REMOTE LOCATIONS ONLY.

A Q OF WALL MOUNT PHONES SHALL NOT EXCEED
54 INCHES. FROM FINISHED FLOOR LEVEL.

) ®
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g
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FRONT VIEW WALL MOUNTED TELEPHONE
CONNECTOR BLOCK AND PROTECTOR —
BLOCK DETAILS
TELEPHONE BOOTH

This Drawing Reflects a WMATA
standard design approach.
Project specific drawings must be
developed by the Contractor
which reflect this Design Philosophy
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CONTROLLER

(N.1.C.)

A P/0

CDF

(N.I1.C.)

P/0
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TTT{TTT"

0 N oo 0~ G N |-

9—WAY
BRIDGE

JACKSON GRAHAM BUILDING

FIBER—OPTIC CTS CABLE
ALONG RIGHT—OF—WAY

RIS

NOTES:

AX REMAINING PORTS TO BE USED FOR FUTURE STATIONS.
A TO BE WIRED BY OTHERS.

A RTU'S TO BE PROVIDED BY OTHERS.

A CABLE PAIRS OUTSIDE OF THE STATION SHALL BE
ARMORED DIRECT BURIAL TYPE, TO BE TERMINATED
ON PROTECTOR BLOCKS AT BOTH ENDS.

5. ALL CABLES BETWEEN RTU'S AND CHANNEL BANKS
AND CONTROLLER TO CHANNEL BANKS SHALL BE

SHIELDED.

A THE CONTRACTOR SHALL COORDINATE WITH THE ENGINEER
TO OBTAIN CDF WIRING BLOCK ASSIGNMENTS.

2—PAR
CABLE

P/0
MDF

B>

4W—E&M

CHANNEL
BANK CARD
DI-GROUP B
CHANNEL 24

COMMUNICATIONS EQUIPMENT ROOM
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KEY TELEPHONE/—48 VDC POWER
EQUIPMENT RACK NOTES:
1. CONTRACTOR SHALL PROVIDE A 23—INCH OPEN EQUIPMENT RACK
— TUSE ALARM AND FOR THE PASSENGER STATION TELEPHONE SYSTEM.
45 DISTRIBUTION PANEL 2. THE OPEN EQUIPMENT RACK SHALL HAVE 46 RACK UNITS OF PANEL
—_— SPACE AS DEFINED IN EIA STANDARD RS—310—C.
3. BLANK PANELS INDICATED SHALL BE FURNISHED AND INSTALLED
— BY THE CONTRACTOR.
0 /A\ BLANK PANEL HEIGHTS SHALL NOT BE GREATER THAN 3 RACK UNITS EACH.
- KE‘E(QL%E'E:‘T’NE 5. BLANK PANELS SHALL BE 0.125 INCHES THICK ALUMINUM. FINISH
- SHALL BE CLEAR ANODIZED.
—_ 6. BLANK PANEL MOUNTING CUT OUTS SHALL BE IN ACCORDANCE WITH
- EIA STANDARD RS—310—C.
35 7. THIS DRAWING SHOWS THE TYPICAL SPACING OF EQUIPMENT. THE
— BLANK PANEL CONTRACTOR SHALL DETERMINE THE SPACE REQUIRED FOR THE
- EQUIPMENT TO BE INSTALLED.
REDUNDANT RINGING
GENERATOR FACILITY
30
o BLANK PANEL
25 BLANK PANEL
—_— BLANK PANEL REQUIRED BLANK PANEL(S)
TO FILL UNUSED
— RACK SPACE A
20 BLANK PANEL
— STATUS PANEL
15
—48VDC
- COMMUNICATIONS
— EQUIPMENT
10 POWER SUPPLY
—48VDC
- COMMUNICATIONS
—_— EQUIPMENT
5 POWER SUPPLY
—_ REQUIRED BLANK PANEL(S)
TO FILL UNUSED
BLANK PANEL(S) RACK SPACE /A\
This Drawing Reflects a WMATA
w standard design approach.
Project specific drawings must be
developed by the Contractor
which reflect this Design Philosophy
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NOTES:

1. FIXTURE MANUFACTURED BY GUTH LIGHTINGS "RAILTITE”
MODEL GAR OR APPROVED EQUAL WITH ONE F32T8/WW
RAPID START LAMP. BALLAST TO BE HIGH POWER
FACTOR TYPE.

2. FIXTURE TYPE 4 IS USED IN TUNNEL AREAS, SURFACE
MOUNTED, AND SUITABLE FOR HIGH PRESSURE HOSE
DOWN CAPABILITY.

3. INSTALL WALL MOUNTED FIXTURES WITH THE COVER
HINGE ON TOPSIDE.

4. INSTALL TYPE 4A OVER SAFETY WALK IN DOUBLE-TRACK
TUNNELS WITH CENTER SAFETY WALK.

g'
71/2"
o
2 9/16"
¥ ¥
N \ ®
+ +
N_g1/4 HolE \-9/16" x 1 1/4" SLOT

FIXTURE TYPE 4

14 GAUGE
304 STAINLESS STEEL
(TYPE 4A IS TWO-IN-TANDEM TYPE 4 FIXTURES — SEE NOTE 4) /
J_ — MOUNTING BRACKET

| - I
.‘.. .‘. ASKET BETWEEN
BRACKET & HOUSING

#10—24 SCREWS
W/NUTS & LOCKWASHERS

A
gy =

SURFACE MOUNTED CHANNEL

11/2°

¢ i ¢ STAINLESS STEEL
I BRACKE:'SSPACING i mXWRE HOUSING
v,/ /S S ) /. / /
T 8 =8
N ‘ | BRACKET DETAIL
d |
7 3/4" 53"
8 5/32" 53 3/8"
MOUNTING DETAIL
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CHANNEL (TYP)

— 77 77 |
J |} o |} 1)
Z T—I ) q i v K ) "
g E svmela
g 7 9 7 HAGNCH
4 "‘ CHANNEL
7 -
/R SECTION A—A - oA
SECTION A-A GENERAL NOTE: DETAL |+
CHANNEL ARRANGEMENT A [
IS TYPICAL FOR ALL : H
STRUCTURES. 4
N N
N N
‘7
L L | CHANNEL
o o 1} T T T T o o 1}
hs —T1 g — 1
| w il
A N A
A "\" 7 A :
I \ !
\\— CEILING MOUNTED
PLAN CHANNEL (TYPICAL)

CHANNEL ARRANGEMENT TO CIRCUMVENT

FULL OPENING IN TUNNEL WALL

CUT _AND COVER

BOX SECTION

)};HANNEL
SEE NOTES 1 & 2

CHANNEL MOUNTING FOR

DETAIL No 10 REINFORCED CONCRETE SECTION
DETAIL NO. 12
CuP
— ANGLE
(MIN. TWO
PER INSERT)
SEGMENT
3 FLANGE
——CHANNEL
SPACED 5'-0" 0/C,
1—ADDITIONAL D>
INTERMEDIATE CHANNEL
SPACED 40'-0" 0/C
L | — 1"¢ HOLE FOR
4 | 7/8” STAINLESS
STEEL BOLT
NOTES
’§\IZ6|1263/8HOIS-TEAINLESS 1.CHANNEL SHALL BE ALIGNED VERTICALLY. HAUNCH CHANNEL SHALL LINE UP WITH WALL CHANNEL.
V
glﬁlgLE STEEL BOLT 2.CHANNEL SHALL BE MOUNTED WITH 3/8" SELF—DRILLED STAINLESS STEEL EXPANSION BOLTS 16" ON CENTER MAXIMUM
BOLTED TO FLANGE SO AS TO PROVIDE A MINIMUM PULL—OUT LOAD RATING OF 1000 POUND PER LINEAR FOOT OF CHANNEL. THE MINIMUM
AT EVERY BOLTHOLE EMBEDMENT OF EXPANSION BOLTS SHALL BE 3 1/2".
ON SEGMENT FLANGE S~ 3.SURFACE CHANNEL SHALL BE MOUNTED USING 3/8" STAINLESS STEEL BOLTS TO CLIP ANGLES 16" ON CENTER SO AS TO
SEE NOTE 3 (N CHANNEL PROVIDE A MINIMUM PULL—OUT LOAD RATING OF 1000 POUNDS PER LINEAR FOOT.
CAST IRON DETAIL A
TUNNEL SECTION NOT TO SCALE
& FABRICATED STEEL
TUNNEL SECTION CHANNEL MOUNTING
FOR CIRCULAR EARTH TUNNEL
DETAIL NO.14
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USE IN VENT AND FAN SHAFTS

FIXTURE TYPE 8

USE IN SUBSTATION TRANSFORMER COURT
YARD, BUILDING EXTERIOR WALL.
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SIDE_MOUNTED
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TYPICAL
VENT/MARKER

#12 AWG INSULATED,
(SEE’ NOTE 3)

ALTERNATE CONDUIT RISER
WHITE WIRE (SEE BOX
NOTE 2)

TYPICAL ROAD WAY/RAIL CROSSING

ROAD/ RAIL BED\
1|
CRADE" |

|74 Z Z
12 AWG INSULATED
GREEN WIRE
’%t‘szl-: NOTE 1

TYPICAL TEST BOX
SEE DETAIL 9

#12 AWG INSULATED

| BLACK WIRE

NOTES:

1. CASING INSULATORS SHALL BE
INSTALLED AT A MAXIMUM SPACING
OF 10 FEET. ADDITIONAL INSULATORS
SHALL BE INSTALLED A MAXIMUM OF
12 INCHES FROM CASING ENDS.

PO\

72 2. WHITE WIRE SHALL BE PLACED
s ON THE NORTH OR EAST END OF THE
\ | ENCASED PIPE OR DIELECTRIC
v LY P / INSULATOR.
" RRR 3. VENT/MARKER MAY BE OPTIONAL AND
oA CASING PIPE SHALL COMPLY WITH LOCAL CODE AND | NE
SPACING TYPICAL DIELECTRIC INSULATION PIPE LINE COMPANY REQUIREMENTS.
DA = ENp AND END SEAL AT PIPE SLEEVE COORDINATE THE LOCATION OF VENT/

DETAIL 10
TEST WIRES FOR ENCASED
PIPE & ROADWAY/RAIL CROSSING

PIPELINE_ CASING INSULATOR
ICAL)

MARKER WITH WIRES, CASING
INSULATORS AND END SEALS.

#4 AWG INSULATED WIRE

LD 6"

TEST BOX WITH REMOVABLE
& ATTACH WIRES TO TERMINALS

DIA. SET BOX IN CONCRETE

TEST BOX
SEE DETAIL 2

#12 AWG WIRE
THERMIT WELDED
TO METAL PIPE ﬁ\

A

N

—C=

F
8 AWG INSULATED
HMWPE) HEADER
WIRE

SPLICE (TYPICAL)
SEE NOTE 1.

MAGNESIUM ANODE

—_—

A~
DETAIL 2
MAGNESIUM ANO

E

WALL

DIELECTRIC
INSULATION
AT WALL SLEEVE

DIELECTRIC
FITTING
(ST-E-302)

INSTALLATION

ALTERNATE
PROTECTED
STRUCTURE
(SEE NOTE 2)

1"-0"1’-0"

METAL PIPE
N

HEADER WIRE
CONNECTION

(SEE NOTE 1)

TAMPED STONEFREE
TOPSOIL BACKFILL

NOTES:

1. ANODE TO HEADER WIRE
CONNECTION SHALL BE THERMIT
WELDED AND EPOXY ENCAPSULATED
(DETALL 5)

2. SIMILAR ANODE—TO—STRUCTURE

DISTANCE SHALL APPLY TO OTHER

1'-0”

1'-0

SECTION A-—-A

(SEE NOTE 3)

EVATION

AND PIPING CONDUIT.

TEST BOX
SEE DETAIL 9

#115%1&#?0 WIRE
#4 AWG

INSULATED (BLACK)
(BLACK)
INSULATED WIRE

#12 AWG RED
INSULATED WIRE (RED)
(ORANGE)

INSULATED WIRE
(WHITE) ——_|

THERMIT WELD
AND COAT (TYP)

#12 AWG ’

D= DIAMETER

INSULATING
FLANGE

SHRINK SLEEVE

DETAIL 1
TEST POINT FOR UNDERGROUND

3. PROVIDE ANODE SIZE, TYPE AND
SPACING AS SHOWN ON CATHODIC
PROTECTION PLAN.

STRUCTURES, SUCH AS TANKS, PILES,

DETAIL 9
TEST BOX

BOX OR EQUAL

#12 AWG INSULATED ORANGE WIRE LEAVE 1" SLACK
] n
’ﬂmi} T é
TEST BOX, SEE DETAL 9 $E,$‘,ﬁ¥,ﬁLE L
5
6" T E S T 6" 5" BOARD 4 L
#12 AWG INSULATED WHITE WIRE < = % —\R
o
FOREIGN LINE R winl .-
#4 AWG INSULATED WIRE . TEST WIRES : — avy
#12 AWG INSULATED BLACK WIRE 7 AS REQUIRED * =
0"‘ #12 AWG INSULATED RED WIRE 2 a ‘a SENEE
Q (WIRES FOR FOREIGN LINE 7 R 4.
D CONNECTED BY OWNER) 7 @
’ CONCRETE : s
L (12"x12"x4"MIN)
7,
DETAIL 7 s 18 [3/4”
TEST STATION I
- CP TEST SERVICES — |
NM—7 TERMINAL TEST \\_/ B

OPENING FOR FILLING
MOLD WITH RESIN

ANODE
LEAD WIRE

TEST BOX WITH REMOVABLE
LID 6" DIA. SET BOX IN
12"x12"x4” MIN. CONCRETE COLLAR.

A ARARRRRRRWY,

rTHERMIT

DETAIL 5
EPOXY INSULATED CABLE SPLICE

HEADER WIRE\

WELD
DETAIL 4

ZPIPE WALL\- CONDUCTOR THERMIT
WELDED TO STRUCTURE

BOND TO PIPES

OMIT WIRES AND
REMOVABLE TERMINAL
BOARD

DETAIL 3

TEST ACCESS HOLE

NOTES:

1. USE ONLY WHEN PIPES ARE
LESS THAN 12" APART.

2. REVERSE POSITION OF "SHIELD”
IF FOREIGN STRUCTURE IS

FOREIGN
BELOW PIPE. STRUCTURE
3. HOLD IN PLACE WITH
NON—METALLIC TAPE
. .
PREFORMED
FIBREGLASS SHIELD
OR HIGH DENSITY N
POLYETHYLENE
PLASTIC
COATED /
SEE NOTE 3
PIPELINE ave.)

DETAIL 6
SEPARATOR TO AVOID ELECTRICAL CONTACT

MASTIC COMPOUND APPLIED

OVER AND AROUND BOLT

ENDS PRIOR TO FINAL FILLER
APPLICATION AROUND ASSEMBLY

HEAT SHRINK SLEEVE
CENTERED ON
INSULATING FLANGE

FILLER MATERIAL WORKED TO
FILL ALL VOIDS AND CREVICES
TO OBTAIN A SMOOTH
TRANSITION FROM FLANGE

TO PIPE

RAIL/CHANNEL CLOSURE

(CLOSURE ARRANGEMENT
MAY VARY ACCORDING TO
SLEEVE SYSTEM USED)

NOTE: SEE HEAT SHRINKABLE SLEEVE INSTALLATION

PROCEDURES SUPPLIED BY MANUFACTURER
FOR COMPLETE INSTRUCTIONS.

DETAIL 8

GENERAL NOTES:

1. NIPPLES TO BE WELDED TO FLANGES BEFORE
ASSEMBLING INSULATING MATERIAL.

2.TAG ALL WIRES AT TEST BOX TO IDENTIFY WHICH PIPE
OR WHICH SIDE OF FLANGE THEY ARE WELDED ON.

3. FLANGE INSULATION AS PER DWG. ST—E-302.

4 MAINTAIN SPACING AS SHOWN WHENEVER POSSIBLE.
ggiw?ﬁglsTIONAL CATHODIC PROTECTION DESIGN CONTRACT

5. CATHODICALLY PROTECTED WMATA METAL PIPES
SHALL BE EPOXY COATED.
6. FOR ADDITIONAL DETAILS SEE DWG ST—E-302, 303, 304.
7.MAINTAIN A MINIMUM 12" CLEARANCE BETWEEN
WMATA AND FOREIGN STRUCTURES. STRUCTURES
SHALL NOT BE IN CONTACT UNDER ANY CIRCUMSTANCES.
IF 12" MINIMUM CLEARANCE IS IMPOSSIBLE TO MAINTAIN
SEE DETAIL 6.

DIELECTRIC FITTING COATING OF INSULATING FLANGE
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STUD OR BOLT
"ALL THREAD"

STEEL WASHER

INSULATING WASHER
SEE DETAIL

INSULATING SLEEVE

INSULATING WASHER

INSULATING GASKET

INSULATING WASHER

STEEL WASHER

BOLT DETAIL

INSULATING GASKET

ASSEMBLY

INSULATED FLANGE AND BOLT CONNECTION DETAILS

DIELECTRIC ISOLATION

(REFER TO NOTES 1 & 2)

ASSEMBLY

THERMIT WELD
AND COAT WITH

EPOXY

INSTALL STRAPS
WHEN NECESSARY

INSULATING
GASKET

UNPROTECTED PIPE

SECTION

COMPRESSION

INSULATING COUPLING

FOR NORMAL TEMPERATURES (BELOW 150" F)

STRAP (WHEN NECESSARY)

REVERSE NUT

RUBBER GASKET-

DETAl 4 "EPEND WIRES THROUGH 0! EXTEND. WIRES THROUGH GONDUIT T0

CONDUIT 76 TEST BOX 3~ 08

FIOOR (SEE STRAY CURRENT TEST
ALLS)

BOX DI

TEST LEAD

EXTERIOR WALL, ROOF OR FLOOR
PENETRATION (SEE ST—M-50)

DIELECTRIC ISOLATION

&

1

3'—0" ABOVE

A

2 #12 AWG INSULATED WIRES\/\L

INSTALLATION AT INSULATED JOINT

%

B | R
o /,,,,,,,

(REFER TO NOTES 1 & 2)

—

)\ f‘UMON NUT

INSULATED UNION

DIELECTRIC ISOLATION ABOVE
150° F SPECIFY HIGH TEMPERATURE

USE TWO WELDS OR MODIFY WELDER
FOR STRAIGHT THROUGH RUN OF WIRE

THERMIT WELD
AND COAT WITH
COAL TAR EPOXY
(TYP.)

FLOATING FLANGE —

@ =

=

INSULATION SLEEVE

#2 AWG INSULATED
WIRE (TYP.)

(SEE NOTE 8)

D
8 H D  MECHANICAL JOINT

MECHANICAL JOINT BOND

REQUIRED FOR ALL BURIED METALLIC PIPING

(REFER TO NOTES 5 THRU 8)

AN

GRADE.

O

1" GALVANIZED RIGID,

STEEL CONDUIT—~"

TERMINATE WIRES ON TERMINAL CONDUIT RETAINING —=|
STRAP

BLOCK IN STRAY CURRENT TEST
BOX 3'—0" ABOVE SAFETY WALK.

SECTION A—A DETAIL SECTION

(REFER TO NOTES 3 & 4)
STRAY CURRENT TEST BOX

FOR INSTALLATION AT EMERGENCY, VENT OR FAN SHAFT

NOTES:

EMERGENCY -
VoR'
A A FAN A © il
STRAY =
A SHAFT | _M  GURRENT
F' TEST BOX —1 -
STRAY CURRENT
——GRADE TEST BOX SEE
DETAILS.
LOCATE_ON WALL TO L,
SUIT FIELD CONDITIONS f—F
AND FUTURE ACCESS
DETAIL PLAN VIEW
PLAN VIEW STEEL GRATING SEE ST-M—137 & 138
2 AWG INSULATED WIRE, THERMIT WELD
0 PIPE PER ST—E—301, DETAIL 4. STEEL GRAT'NG-| | [7 [~ GRADE
RADE
TEST BOX 3'—0" ABOVE FLOOR (SEE = F LLrrzz
STRAY CURRENT TEST BOX DETAILS). |
F /'GASKET 10" MINF
SEE_DETAIL __THREADED
SECTION [k ZZ zZZ) CONCRETE INSERTS
[{MOUNTING Elouxt 1" PVC
2 #6 INSULATED 11 == " CONDUIT
SINGLE CONDUCTOR i /
WIRES COILED TO ( |]
EXTEND 1”—0" ABOVE C

LPLUG SEE

NOTE 4

\-F’VC COUPLER WITH
SEALING BUSHING

1. INSULATED FITTINGS USED TO SEPARATE PIPES OF DIFFERENT METALS,

EXAMPLE—-STEEL FROM COPPER.

2. INSULATED FITTINGS SHALL BE USED TO SEPARATE WMATA OWNED PIPES

FROM UTILITY PIPES.

3. CONDUIT RETAINING STRAPS TO BE SPACED AS REQUIRED BY APPLICABLE

CODES.

4. OTHERS MAY CONNECT TEST LEADS FROM FOREIGN STRUCTURES DURING

CONSTRUCTION.

5. JOINT BOND TO BE USED FOR MECHANICAL JOINTS ON METALLIC PIPING

AS REQUIRED.

6. PROVIDE BONDS ON ALL METALLIC PIPING PARALLEL TO THE TRACK.

7. PROVIDE BOND FOR ALL PRESSURE PIPING.

8. SCHEDULE 10 STEEL PIPE MAY BE ELECTRICALLY BONDED WITH #8 AWG

INSULATED WIRE.
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DC POWER SOURCE

WITH CONTROLS AMMETER
_|:.|.|bmm_o\_§ﬁ
VOLTMETER
] (v)
o/

\LTEST WIRES OR OTHER
CONTACTS TO STRUCTURE

BOND

STRUCTURE A / STRUCTURE B
THERMIT
WELDS

NOTE:
VOLTMETER CONTACTS TO STRUCTURE MUST BE CLOSE ENOUGH
TO WELDS TO ENSURE THAT STRUCTURE RESISTANCE IS NOT

SIGNIFICANT.

FORMULA FOR DETERMINING RESISTANCE OF SINGLE BOND USING
TEST DATA:

Ry =A E/AL
WHERE : R, = RESISTANCE OF ONE BOND (OHMS)
AE = INCREMENTAL CHANGE IN POTENTIAL (VOLTS)

AT = INCREMENTAL CHANGE IN CURRENT (AMPERES)

FORMULA FOR CALCULATING THEORETICAL RESISTANCE OF SINGLE
BOND :

Re= O x R)

WHERE : R, = CALCULATED RESISTANCE OF ONE BOND (OHMS)
L = LENGTH (FEET)
R = RESISTANCE (OHMS/FOOT) FROM WIRE TABLE

L FOR BOND WIRE USED.
FORMULA FOR CALCULATING THEORETICAL RESISTANCE BETWEEN
STRUCTURES CONNECTED BY MULTIPLE BONDS IN PARALLEL.
Rcp = Re/N

Rcp= CALCULATED RESISTANCE OIS MULTIPLE BOND

WHERE :
WIRES IN PARALLEL (OHMS

R = CALCULATED RESISTANCE OF ONE BOND
WIRE (OHMS)

N = NUMBER OF BOND WIRES IN PARALLEL P

S

DETAIL 1 AE

SINGLE BOND AND MULTIPLE BONDS IN
PARALLEL (EXCEPT REINFORCING STEEL)

TEST HOOK—-UP REQUIREMENTS

TEST TITLE DETAIL

ELECTRICAL_CONTINUITY 1,2,3
ABOVE GRADE INSULATING JOINT RESISTANCE] 4

STRUCTURE—TO—ANODE RESISTANCE 5
ANODE—TO—EARTH RESISTANCE 6
|SOIL_RESISTIVITY 7
BURIED INSULATING FITTING RESISTANCE 8 (ST-E—304
IL—TO—EARTH RESISTANCE 9 (ST-E-304

I — CURRENT (IN AMPS)

DC POWER SOURCE

Toc POWER SOURCE D PO o0
WITH CONTROLS AMMETER AM%,___\ER
i) —llew—s~>—(D
VOLTMETER VOLTMETER ALL
E
=/ POINT C
R\ |
BONDS A 1 o1 10y 1 A
\\\' ‘I | ponta | ~PoNT B i /PONT D
\I/l /1 /1 [/1 A TEST WIRES|/ TEST WIRES /'ESl
PONT A \ U C C " 7 PoNT B || WIRES
TEST WIRES OR OTHER 1 anr 1011 0,1
CONTACTS TO STRUCTURE LATERAL/TRANSVERSE { { { ' ' '
REINFORCEMENT BONDS
FORMULA FOR CALCULATING THEORETICAL RESISTANCE OF STEEL (TYPICAL
STRUCTURE WITH MULTIPLE BONDS IN SERIES: EACH SIDE OF =1 1 INVERT
L EXPANSION JOINT) —L ¢ ¢ ¢ ¢ ¢ e ¢
R =R x N+ P—
cs ¢ A || /' WALL
WHERE : Rog  =CALCULATED RESISTANCE OF A NUMBER OF A 0nrAarArArrAIlA
BONDS IN SERIES (OHMS) ot 50t 50t ot 501 =0
Rc = CALCULATED RESISTANCE OF ONE BOND (OHMS) | INOMINAL SPACING
N = NUMBER OF BONDS IN SERIES NOTES:
L = LENGTH OF STRUCTURE (CM) 50’ BUT MAY VARY. ’
2
A = CROSS SECTIONAL AREA OF STRUCTURE (CM“) 2. TEST WIRES MAY BE CONNECTED TO BONDS IN WALLS IF MORE
CONVENIENT.
DETAIL 2
FORMULA:

MULTIPLE BONDS IN SERIES
PARALLEL IN DETAIL 1.

DETAIL 3

&

£=1915 x "S" x I

VOLTMETER

MULTIPLE BONDS IN PARALLEL ON REINFORCING STEEL

AMMETER . m

SEE FORMULA FOR CALCULATING MULTIPLE BONDS IN

BATTERY, VOLTMETER, AMMETER METHOD

(DO NOT USE THIS METHOD WHERE STRAY CURRENTS EXIST) \E/

REFERENCE
ELECTRODE

RESISTIVITY (IN OHM—CM)
DISTANCE BETWEEN
PROBES (IN FEET)
INCREMENTAL CHANGE
IN POTENTIAL (VOLTS)

STRUCTURE

P = 191.5 x "S” x METER READING
RESISTVITY INSTRUMENT METHOD

FORMULA FOR

(PREFERRED METHOD) R, = AE
AE AT
DETAIL 7
SOIL RESISTMITY DETAIL 6

NOTES:

1. PIN DEPTH SHOULD BE SMALL COMPARED TO DISTANCE "S”
2. |F SPACINGS CANNOT BE MADE EQUIDISTANT, A CONNECTION FACTOR MUST BE APPLIED.
3. "S” SHOULD EQUAL DEPTH OF ANODE OR DEPTH OF SOIL MEASURED.

ANODE-TO—EARTH RES|

ISTANCE

DETERMINING ANODE—-TO—EARTH RESISTANCE:

AMMETER

O

/<CALIBRATION OF MILLIVOLT SHUNT
I _ _AMPS

AS CLOSE AS
POSSIBLE TO
INSULATOR

4” AND SMALLER 15
5"-10" 30
12"-18" 50’
LARGER THAN 18" 75

= 25  MiLLvOLT
WHERE  AE = E.- E,

CALCULATION OF INSULATING JOINT ELECTRICAL LEAKAGE:
AE; x K x 100

% LEAKAGE =
Iz

25" 5= %

DETAIL 4
ABOVE GRADE INSULATING JOINT RESISTANCE

WHERE

AMMETER a ||

(E)
O/
VOLTMETER

STRUCTURE

FORMULA FOR DETERMINING STRUCTURE—TO—ANODE RESISTANCE:

AE

R, = A1

DETAIL 5
STRUCTURE—TO—ANODE RESISTANCE
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VOLTMETER  VQLTMETER
DC POWER E E
SOURCE \ AMMETER 1 2
-+
I+ I1
111 [
L
TEST
REMOTE l WIRES (TYP. REFERENCE
GROUN (TYP.) ELECTROD
L r—————— )

C LT
=

HEAT SHRINKABLE SLEEVI INSULATING FITTING

AE2 SHALL BE <0
WHERE AE2 = Ep(c) - E2(0)

$C;= CURRENT CIRCUIT CLOSED
0)= CURRENT CIRCUIT OPEN

1. SET UP INSTRUMENTATION AS SHOWN. PLACE REFERENCE ELECTRODE IN CONTACT
WITH THE SOIL DIRECTLY ABOVE THE INSULATING FITTING BEING TESTED.

2. CLOSE SWITCH IN I; CIRCUIT. READ AND RECORD CURRENT I4, AND VOLTAGE E 1(c)"

3. OPEN SWITCH IN THE I1 CIRCUIT. READ AND RECORD VOLTAGE E1(°) .

4. CLOSE SWITCH IN THE I; CIRCUIT. READ AND RECORD CURRENT I;, AND VOLTAGE Egp(c) -

OPEN SWITCH IN T4 CIRCUIT. READ AND RECORD VOLTAGE Egp(c) . THE VALUE OF Ep(c)
MINUS E2(o) SHALL BE LESS THAN OR EQUAL TO ZERO.

BURIED INSULATING FITTING
RESISTANCE TEST
DETAIL 8

| L _(FEET) |
LOW RESISTANCE GROUND E
I’f?\?ﬂ ¥@= 2 Rook (TP

IS)J@TPEPAE‘)CE BONVDRA,,_X |])J—| CROSS BOND |])J
T | I

E2 E1 TO_OTHER T E4
TRACK
(STEP 5) INSULATED JOINT

IN RAIL (TYPICAL)

NOTE

GROUND RESISTANCE TO BE ON THE ORDER OF 1/100
(OR LESS) OF THE TRACK—TO—EARTH RESISTANCE FOR
THE SECTION BEING TESTED.

TYPICAL MAIN TRACK SECTION
FIGURE 1

| LIMIT OF TEST — BOTH TRACKS

|
i LOW RESISTANCE GROUND EZ
12v-* SEE NOTE (TYP)

Eﬁ\ E

INSULATING
JOINT
IN RAIL (TYP.)

ENSURE ELECTRICAL CONTINU&TY BEI'WEEN
N TEST SECTION (STEP 7)

NOTE

GROUND RESISTANCE TO BE ON THE ORDER OF 1/100
(OR LESS) OF THE TRACK—TO—EARTH RESISTANCE FOR
THE SECTION BEING TESTED.

TEST HOOK UP REQUIREMENTS

TEST TITLE DETAIL

ELECTRICAL CONTINUITY 1,2+3 (DWG. ST—E-303)
ABOVE GRADE INSULATING JOINT RESISTANCE| 4 (DWG. ST—E-303)
STRUCTURE—TO—ANODE RESISTANCE 5 (DWG. ST—-E—-303)
ANODE—-TO—EARTH RESISTANCE 6 (DWG. ST—E—-303)
SOIL_RESISTIVITY 7 (DWG. ST—E—303)
BURIED INSULATING FITTING RESISTANCE 8
RAIL-TO—EARTH RESISTANCE 9

TYPICAL DOUBLE CROSSOVER
FIGURE 2

RAIL-TO—FARTH RESISTANCE
DETAIL 9

EQUIPMENT/MATERIAL REQUIREMENTS:

— DC AMMETER, MULTI-SCALE, MAXIMUM SHUNT DROP OF 20 MV SENSITIVITY, OR MILLIVOLT METER
AND SHUNTS, ACCURATE TO WITHIN 1% OF FULL SCALE, COVERING FULL SCALE RANGES:
0-1, 0-10, 0—100 AMPERES.

— DC VOLTMETER, CENTER ZERO, MINIMUM SENSITIVITY, 50,000 OHM/VOLT, ACCURATE TO WITHIN
1% OF FULL SCALE, COVERING THE FOLLOWING FULL SCALE RANGES: 0—10, AND 0-100
MILLIVOLTS, 0-1, 0-10, 0—100 VOLTS.

— DC POWER SOURCE: RECHARGEABLE WET—CELL BATTERIES, SIX OR 12 VOLT.

— TEST WIRE: FOUR 10—FOOT LEADS, 4 REELS (MIN. 100’ EACH). ALL WIRES MUST
BE SINGLE CONDUCTOR, STRANDED COPPER, SIZE TO SUIT TEST CONDITIONS.

— REFERENCE HALF—CELL: 7/8 INCH DIAMETER BY EIGHT INCHES LONG, SATURATED COPPER-—
COPPER SULFATE.

PROCEDURE:

1. I;ESR_II:'O;SANEPOWER SHUT DOWN FOR BOTH TRACKS, COMPLETE TRACTION POWER SHUT DOWN IN

2. THE TRACK SECTION TO BE TESTED SHALL BE VISUALLY EXAMINED TO ENSURE THERE IS NO
DEBRIS, WATER OR OTHER CONDUCTIVE MATERIAL IN ELECTRICAL CONTACT WITH THE METALLIC
TRACK COMPONENTS WHICH COULD RESULT IN LOW EFFECTIVE TRACK—TO—EARTH RESISTANCE.

3. ELECTRICALLY ISOLATE SECTIONS OF TRACK TO BE TESTED. THE SIGNAL SYSTEM CONNECTIONS

WILL NOT MATERIALLY REDUCE THE RAIL—-TO—EARTH RESISTANCE.

4. REMOVE WIRE CONNECTIONS FROM ACROSS RAIL INSULATORS OR AT THE IMPEDANCE BONDS.
5. DISCONNECT CROSS BONDS BETWEEN TRACK SECTION BEING TESTED AND OTHER TRACK.
6. DISCONNECT TRACTION POWER SUBSTATION NEGATIVE FEEDER WIRES FROM TRACK SECTION

BEING TESTED (NOTE: SWITCHES WITHIN SUBSTATIONS CAN BE OPENED).

7. ENSURE ELECTRICAL CONTINUITY BETWEEN THE RAILS WITHIN THE INSULATED TRACK SECTION

BEING TESTED BY THE USE OF THE EXISTING WIRES AT IMPEDANCE BONDS OR BY INSTALL—
ING TEMPORARY WIRE CONNECTIONS BETWEEN THE RAILS.

8. MAIN TRACK SECTIONS (REFER TO FIGURE 1)

A. ESTABLISH CURRENT CIRCUIT (I1)
B. ESTABLISH RAIL-TO—EARTH VOLTAGE (E4) MEASURING CIRCUIT.

C. OBTAIN CHANGE IN VOLTAGE (E1) PER AMPERE OF TEST CURRENT (I1)
(TAKE AVERAGE OF 3 SETS OF MEASUREMENTS).

D. CALCULATE THE EFFECTIVE TRACK—TO—EARTH RESISTANCE
(OHMS) AS THE CHANGE IN VOLTS (E;) PER AMPERE OF CURRENT (I)

Ri_j= A E1

2 Ry_1 — EXPRESSED IN OHMS
1

E1 - EXPRESSED IN VOLTS
Iy — EXPRESSED IN AMPS
E. REPEAT FOR E, , E3 , AND E4 .

>

9. TRACK SECTIONS WITH CROSSOVERS AND TURNOUTS (REFER TO FIGURE 2)

A. ESTABLISH CURRENT CIRCUIT (I1)
B. ESTABLISH RAIL-TO—EARTH VOLTAGE (Eq) MEASURING CIRCUIT.

C. OBTAIN CHANGE IN VOLTAGE (E{) PER AMPERE OF TEST CURRENT (I)
(TAKE AVERAGE OF 3 SETS OF MEASUREMENTS).

D. CALCULATE THE EFFECTIVE TRACK—TO—EARTH RESISTANCE
(OHMS) AS THE CHANGE IN (E;) VOLTS PER AMPERE OF CURRENT (I,)

Ri-1= 2 E1 Ry_{ — EXPRESSED IN OHMS
A Iy

E1 — EXPRESSED IN VOLTS

I, — EXPRESSED IN AMPS

E. REPEAT FOR E; , Ez , E4 AND Eg4p.

o R L — . — WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY ELECTRICAL STANDARD DRAWING
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NOTES:

1. FLANGE BOLTS SHALL BE READILY ACCESSIBLE.

2. 10" MINIMUM TURBULENCE COMPENSATOR ZONE
REQUIRED AT BOTH SIDES OF METER.

3. PROVIDE 6" TEST SLEEVE FOR TESTING PER CODE.
4. ALL VALVES ARE BALL TYPE
5. METER TO BE SET HORIZONTALLY.

6. THE WATER METER INSTALLATION SHALL BE IN
COMPLIANCE WITH THE REQUIREMENTS OF THE

LOCAL JURISDICTION.

7. INDICATE ANTI-SIPHON DEVICE REQUIREMENTS.

8. ISOLATE PIPES PER STANDARD SPECIFICATION,
SECTION 13110 & STANDARD DWG. ST—E-302.

I

SEALED "CLOSED”

WITH SECURITY WIRE

T_ BY—PASS

SECURE W/STRAP
AS REQUIRED

MIN 18"

1— BY—PASS (ALTERNATIVE)

CONCRETE — |
INSERT

CONCRETE — |
INSERT

8" 10 1'-2"

€
|

_|_ ______ ¢

:

PLAN

|
/i/-11/1e'x1—1/2' sLoT

L3"X3"X5/8"X1°-8"

TYPICAL SUPPORT ARRANGEMENT

FOR VERTICAL PIPING

NOT TO SCALE

| | _
r g —\—
¢
FROM.STREET IF THRU WALL g g > | T WO D
V;L'ALLVE SEE NOTE 1 TEST PLUG g e [
— 1 5 ooy W | e
— METER l I ® 5/8" STUD FA y ! (3" AND LARGER)
3'-0" MAX. \ t_% X 1* rw _ \ar—u | SEE_NOTE 2 ! NS [ i
BY—PASS
SEE NOTE 8< ] 9 _%BYEP}\SS.;EE . ! \g[)?sfxg( , g; gour
3 < I r el
s |2 o L Heawy puty | HEAD NUTS
T T > VY BRACKETS—ALL METAL
2] FLOOR bt N PARTS HOT DIP GALVANIZED
| 2" SERVICE PIPE ' r K _H :ws STEEL (SIZE VARIES)
ey P B [ ’ ‘ ]
% ) .. B * ’ l>I Rt A o .
| \—PROTECTIVE __\/\__
e SLEEVE
2" SERVICE ELEVATION
2" SERVICE PIPE  PIPE TYPICAL SUPPORT ARRANGEMENT
ELEVATION FOR VERTICAL PIPING
NOT TO SCALE NOT TO SCALE
REFERENCE DRAWINGS REVISIONS
DESIGNED CM. Bisop  08-08|-rmee SRR AT E DESCRIFTON WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY MECHANICAL STANDARD DRAWING
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DRAWN ~ _SA HOWND _ 08-65 DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT WATER SERVICE DETAILS
CHECKED _CM: BISi0P _ oa.88 OFFICE OF ENGINEERING AND ARCHITECTURE
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TOP OF STRINGER

CLEARANCES &

HANDRAIL HEIGHTS
METAL STAIRWAY DETAILS

DIMENSIONS
H o RALWEIGHT 267 MIN.
v DROOM) §'—8" MIN.
R 7" MAX.
T 117 MIN.
TREAD LENGTH
BEARING BARS
[_ CONTINUOUS
36
El=

LCHECKERED PLATE OR
ABRASIVE NOSING

TREAD DETAILS

AS REQUIRED

_—

/)

L\RISER

NOM

" ACTUAL
TREAD

WIDTH

STAIRWAY
ENCLATURE

BEARING BAR GUIDE

BEARING
BARS

MAXIMUM
TREAD LENGTH

RO

PR
11/2°x3/1p" $2% ¥85-e

STREET LEVEL
/_

32" NOSING LINE-TOP
OF RAILING

Aﬂ
EQUALLY SPACED NOT "
TO EXCEED 12" %o ?Eéﬁ%ﬁ‘ﬁu%’t?sﬁ ng; ¢ STEEL PIPE
1/2" EXP. BOLT —F [ r— /— f '
Z1  RuNGs 1 INTERMEDIATE RAIL :
— @ 12°0.c = 7
¢ OF LADDER | NOTE: S| HANDRAIL—| PRk Rrwry
8 1/2" THIS DIMENSION %3 ——
NOT TO EXCEED S| CHANNEL I
FACE OF 1'=6" OUT—TO—OUT  =_[ STRINGER—| Bttty a :
WALL WHEN LADDER Q - g £ WELDED TO_STRINGER AND |
L\ IS USED WITH - v s WELDED BOLTED TO CHANNEL > NOTE 2
" A ” ACCESS HATCH — )
M fl \ N " TYPE "A” (ST-M—137,8) '1Fu 18888 uulu q /_ UPPER LEVEL
1/2" EXP. BOLT ——§] I ] ' 0" MAX.
/2" BXP. oL ‘L AN 172" BEANSION = CENTER 7o CENTER " 7 b cruneL D
1/2"x1/2" BRACKI OUTSIDE OF .
2 1/2"x1/2" BRACKET n\-v \ CINCH ANCHOR Z| HANDRAIL WELD POST TO PLATE, THEN — gB%P ANCHORS IN
41 A s VARIES BOLT TO STRINGER K
f \ L CLOSE END ATMN. i
b ; RISER m“ﬁ
g o BOLTED To FLOOR WITH oz
21/2°x1/2° STRINGER | — wamy Jom 9 AJ 575 BOLT AND WELDED g6
L dix1/2 ® T CHANNEL STRINGER (r==] > ;ﬁg
I 1/2" EXP. BOLT LOWER | 2¥Z
—l — ; PLAN FINISH FLOOR LINE —~ EI/ \'—EVE'- §§;
FLOOR LEVEL —
g AT
STRUCTURAL SUPPORT TO
SIDE FRONT BE DESIGNED IN ACCORDANCE
ELEVATION ELEVATION WITH LOCAL REQUIREMENTS. SECTION A—A
METAL FIXED LADDER
9
(TYPE 1) METAL SHIP'S LADDER

¢ OF LADDER —|

1 1/2"8 PIPE HAND RAIL

8 1/2°~]
d \ -
» ” . r4
. (PROVIDE 6'~8" MIN. CLEAR HEADROOM) . ér;,/NZGE’,;V 2 | b 17 STEEL \’o 2
” 178 STEEL PIPE ~ g-0". , S (FLAT STEEL) ] RUNGS :[E | w|3—EquALLY SPACED
[ ™ iElEes, SEER 7t RE g P 4
. CHAIN TO SUIT INSERT (TYP) o 179 STEEL PIPE oy o 2 <  ~1/2" BOLT WITH
S = S 7 : = Al d |2 CINCH ANCHOR
role oS S5 S oo 175
& S| CHAMFER 5)‘ L iy i LE:
= <0 = X —
5 2 A S - TOCATIONS (N T [ BRACKET o e A
: L EYE BOLT (TYP.) 2. p ACCORDANCE WITH i (FLAT STEEL) ® .
©lis = AR 1 1 [HORIZONTAL Ve ol 1/2" EXPANSION
[ Al y DETAIL THIS y .,?:{ 1 BOLT
7 DRAWING) i - 14" x 4" 1/2"
| D271« QO FLOOR FLANGE FLOOR LEVEL (TYPICAL)
! gl = H=21-6 MIN. SIDE FRONT
— AL \ & T =T1" MIN, ELEVATION ELEVATION
%'Egﬁégaéég%s%“sgﬂo \ ‘ . METAL FIXED LADDER
12" MIN. TYPE 2
HORIZONTAL HANDRAIL
(FLOOR MOUNTED) CONCRETE STAIRWAY DETAILS GENERAL NOTES
(SHOWING CHAIN GUARD ARRANGEMENT WHERE APPLICABLE) 1. ALL METAL PARTS SHALL BE HOT DIP GALVANIZED
STEEL.
2. TOEBOARDS SHALL BE PROVIDED IN ACCORDANCE WITH
OSHA STANDARDS.
REFERENCE DRAWINGS REVISIONS
pesionen Acownn  on-sn | e e SCRETON e T DESCRETON WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY MECHANICAL STANDARD DRAWING
08/2001 Revised and issued the Authority
DRAWN ~DF. MOROERT  ce-ss - DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT STAIRS, LADDERS
CHECKED Gl BSWoP____08-68 OFFICE OF ENGINEERING AND ARCHITECTURE AND HANDRAILS
DATE
APPROVED _CM. BISHOP 02-68 }/ﬁ T SCALE DRAWING NO.
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NEOPRENE ASTN D-2000(2BC420414—B14—Z SEALING GROMMETS

PROVIDE FOR MINIMUM 3/4 INCH AXIAL MOVEMENT & 1/3 INCH R
SIMULTANEOUS TRANSVERSE MOVEMENT OF CARRIER PIPE WITHOUT St 2
LEAKS, AT STATIC HEAD OF 150'~0" OF WATER
COMPRESSION RINGS NEOPRENE — CAST MALLEABLE. IRON
PV COATED T0 15 SEAL RINGS 15 M.L. MIN. THICKNESS
PVC COATED TO 15 M.L. PE o L MIN.
MIN. THICKNESS
SET SCREWS, CONICAL INTERIOR
MEMBRANE CLAMP , END, CADMIUM PLATED
PLATE, 1020 CARBON -\ % g
STEEL PVC COATED
0 15 ML MIN. .
THICKNESS : Ll
S 5 €3¢, ] _\\_\“\\\\\\‘-7 A )
11111 NI 7122 b
EN:111212777/
CARRIER~
PIPE

NEOPRENE GASKET —/ Nea -

“GREY CAST, . (HON -

- BODX,“COATED- . .« ™
CA\SERNOTE 74, . 4
\ ¢ I—NC.)N CONDUCTIVE SLEEVE,
MACHINE SCREWS OF "ADYL” TYPE "D" OR P.V.C.
WATERPROOF CLAME’ PLATE ON 1 1/2" WITH ADEQUATE WALL THICKNESS
MEMBRANE OF TO 3" CENTERS, FOR 50 PS| EXTERNAL PRESSURE.
gﬁl‘ﬂgg CADMIUM PLATED STEEL

PIPE SLEEVE EXTERIOR STRUCTURAL ELEMENTS TYPE "H”

FOR INSTALLATION BELOW GROUND
(INSTALL IN PAIRS AS SHOWN)

INSERT

ALL PIPE COVERING PROTECTION PIPE
SADDLES SHALL BE OF STEEL
/—INSERT NUT CONFORMING TO ASTM A588 OR

A242 COATED TO CONFORM TO
NOTES 1 & 2

;'/—CONCREI'E

ELDS
3/16" INCH LONG

SLAB

HANGER ROD

LOCKING NUT ,2STRUCT RAL
SUPPORT NUT WALL

CLEVIS HANGER

ANC
BOLT PIPE
ROLLER TO Aliy-A OR INSERTS
BRACKET -
ot |
STEEL L

| EXISTING

CHANNEL
PROTECTIVE BOLT BRACKET INSERT
SHIELD TO CHANNEL

PIPE HANGER DETAIL PIPE SUPPORT BRACKET DETAIL

SEE NOTE #3 SEE NOTE #3

4" CONCRETE LEDGE AROUND OUTSIDE
OF PIPE WHERE FLOOR SUBJECT TO

WASHING
RISER CLAMP FINISH FLOOR
TOP_OF FLOOR "
SUAB
..\
CEILING
CAST IRON
FILLED WITH SAND SLEEVE WITH

BEFORE POURING CONCRETE

CAST IRON CEILING PLATE
(SCREW TIGHTENED TO SLAB
AND PIPE)

ANCHOR FLANGE

FLOOR AND CEILING PENETRATION

CAST IRON
PIPE SLEEVE

CHROME PLATED
ESCUTCHEONS (SCREW
TIGHTENED TO WALLS)

INTERIOR WALL PENETRATION

NOTE 1

COATING SHALL BE SELF—CURING, INORGANIC ZINC SILICATE
COMFORMING TO SPECIFICATION MIP—P—23236 (SHIPS, CLASS 3).
FILM THICKNESS OF 3 TO 5 MILS. COATING SHALL BE "DIMETCOTE NO.
6" OR APPROVED EQUAL.

NOTE 2
ALL PIPE COVERING PROTECTION SADDLES SHALL BE WELDED AT 4

CORNERS ONLY COAT WELDS PER NOTE 1.

DRY

NOTE 3

PROVIDE STAINLESS STEEL SUPPORTS WHERE LOCATED IN THE TUNNEL
AND UNDER PLATFORM PLENUM. AT OTHER LOCATIONS USE HOT
DIPPED GALVANIZED.

REFERENCE DRAWINGS REVISIONS
oesionep ks o _to-71 | gyiper SESCRIFTION e — . — WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY MECHANICAL STANDARD DRAWING
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< 8"x6"x1/2" s "
WELDED éRAME 2'-1/4
< 5"x3"x1/4"x1'-10" ¢
@ EA. SIDE BELOW
€ PYLON SLAB AT PLATFORM ONLY
>( o — Q\ PYLON
PN 5 28"X6"X1/2"
. » N i WELDED FRAME
=7 . |
\, 2 = 1
H N 3 N | GRANITE BASE
- 7 1/2"| X | 1'bw” +——PYLON PANEL 1/8" CLEAR
o 1
i MASKING R
o A . I‘ 1/8" STEEL
=i ! mg&non /_/_commuous WELD TOP FINISH R
o }\ . — - 4 ¥ SUPPORT PLATE —
o T 7 .. 1% 7/8"% HOLE =401 ! ELECTRICAL i TO PYLON BODY . | maskinG R
5/8_ 8 8" b /8| 2 REQ'D EA. SIDE CONDUIT (4) 6/32x3/8" CAP L BOTTOM FINISH R ¢
I (TYP. AT 4 SIDES) \_ FLEXIBLE CONDUIT ROVIDE (8) 5/32"¢ =| 1/8" STEEL
ELECTRICAL CONDUIT SECTION B HOLES FOR GRAPHICS BOTTOM
SECTION A SECVIIVN B ! X PANELS (2) EACH SIDE FINISH R_—\ SCREEN
NOTE: DO NOT PLACE ELECTRICAL CONDUIT A —fgmr:csag:NEL 1/8" STEEL AT -
AT CORNER OF PYLON SUPPORT '“__/!T.“ L GRILLE —- PYLON, OMIT ELECT.
INNERLINER
CONDUIT SUPPORT R ITEMS FOR LIGHT
INSULATION SECTION
PYLON BODY SECTION
¢ PYLON 1/4" CLEAR TEMPERED GLASS. DETAIL B DIFFUSER DETAIL UNDER MEZZANINE
| SEE DWG. ST—A—PY—2 FOR DETALS. SCALE: 3"=1'—0"
1/8" STEEL 18"
g A 18"x18" GRILLE
M — ]
g E ONE=R— ! MASKING R
o, 2 \ 4 i DIFFUSION SCREEN
Lolfiy wmaskne rs——iti CONE REFLECTOR
ZZ1/8" STEEL i N ¢ PYLON
=|3 ! #12 2/C W/G AF CABLE S
2 ug BOTTOM FINISH Ry IN 1/2”¢ FLEXIBLE LIQUID AN
S = B SRR
! Shiie SoprorT o \ JUNCTION BOX AN g 2-1/4"_| SR AT
Jo R ———— SEE DETAL B PARALLEL 70 X |l 7 (TYP.) MACHINE. SCREWS
w2E ) ¢ STATION Ny
g;:(_ia 1/2"¢ THIN WALL 7/8 DAMPER =
g |75 gz S e Js B® —g
&| P|zgZ AGAINST PYLON BODY PYLON BODY GASKETS DAMPER NS % -
| NESZ2 3"x3"x1/2" RECESS RECESS LOCK NUT gggTROL T o N\, —u<
Wl |28 5 20 GAGE GALVANIZED N \_X =<3 NOTES:
STEEL RIVETED TO 3 NUTED:
7] o 3/8 SQUARE ——0 B — 3=
2 203 v 18_GAGE GALVANIZED PYLON BODY _ = DRIVE SOCKET Hey = S 1. EXTERIOR SIDE OF STEEL CONE SHALL BE FINISHED
2 STEEL PYLON BODY ) 1/4" DEEP BALANGING A A — ~lE IN BAKED ENAMEL; FED. COLOR 37038 BLACK COLOR
£ 1* INSULATION 1/2" MINIMUM——=] OAMPER [T —L TO MATCH SAMPLE ON FILE IN THE OFFICE OF THE
o 22 GAGE GALVANIZED INSULATION SPRING WASHER  ~—PYLON wron ] 1/8" STEEL ENGINEER.
w THICKNESS \ 18"x18 MASKING B 2. MASKING, GRILLE SCREEN AND LOUVER COLOR SHALL
A L 3/57° PERFORATIONS INNERLINER BODY INNERLINER — BODY LY ORILLE e TvP. ToP BE FINISHED IN BAKED ENAMEL BROWN COLOR
¥ : . : NO. 20040 PER FEDERAL STANDARD NO. 5954
= A= e 22% OPEN AREA INSULATION == INSULATION (TYP. FOR 4) 1/87% & BOTTOM PUBLICATION DATE JAN 1968.
B s sors |\ > g o s BE PG o e
(3] [ 3
X &gm« WASHERS,” | REGULATOR DETAIL D SECTION E- SECTION C SHALL BE USED. LONGITUDINAL SEAMS SHALL
: MM FRATED, === SEE. DETAL NO SCALE SCALE: 3"=1'-0 SCALE: 1/2"=1'-0 BE OF PMTSBURGH TYPE.
9 @) DWG. _ST—M—150 4. MATERIALS, BOLTS, ELECTRICAL ITEMS AND COATINGS
~ \ e 4/ L8"6"1/2" FRAME SHALL BE'SIMILAR FOR ALL'ARR CONDITIONING
- o | ‘o 5/8"¢ GALV. BOLTS
2 AT 7 . ST S0ty PR AR Lo o
A ! £ = : = =
l;'__lltlcl)%l-'laED_f v === 412 2C W/e NECESSARY CONNECTIONS.
— . 2 SEE NOTE #5 6. LAMP SHALL BE FURNISHED AND INSTALLED IN
B p . 3 —= ACCORDANCE WITH REQUIREMENTS SPECIFIED IN
- //J/ |~ BWGAI%TQ M—150 SECTION 15806 (AIR CONDITIONING PYLON).
8-3/8"x1" BOLTS | 5 | 5 7. GRAPHICS PANELS WILL BE FURNISHED AND
W/LOCK WASHERS |-52|s | S {5 45%3"x1/47 . INSTALLED UNDER SEPARATE CONTRACT. CONSTRUCT
2’ EACH SIDE (TYP. ALL AROUND 4 PLATES 1 1/2°1/8'%1'=7 V/2 FINISH'FLOOR AFTER ATTACHMENT OF SUPPORTS 'TO
L8 d )
DUCT BELOW SLAB SECTION 8'X 6°X1/2" FRAME
SECTION 8. SEE ST-A—PY—2 FOR PYLON TYPE & LIGHT FIXTURE
DESIGNATION,
TYPICAL PYLON DETAIL (SHOWING) PLATFORM ATTACHMENT)
REFERENCE DRAWINGS REVISIONS
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ST—M—090 AIR_CONDITIONING PYLON—SHEET 3 AND PYLON _J08/2001 Revised and issued by the Authority AIR CONDITIONING PYLON
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€ PYLON

10"

1" 1l

GRAPHIC PANEL *

1 /%'”l 18" 3/47

PYLON BODY
\

EJA"MINIMUM

A

1
M LT

| \-BULKHEAD JUNCTIO]IIZ

GRILLE ABOVE

LIQUID TIGHT

FLEXIBLE CONDUIT TO I

LIGHTING FIXTURE

A

BOX —\

3"x4"X13/8" |
RECESS
THINWALL
CONDUIT

INNER LINER

P

N

NOTE:

TYPE "A” ENCLOSURE W/THREE
INSTRUMENTS — TYP. ON PLATFORM
TYPE "B” ENCLOSURE W/TWO
INSTRUMENTS — TYP. ON MEZZANINE

JUNCTION BOX DETAIL FOR PYLON LIGHT

€ PYLON

\MOUNTING PLATE *
ASSEMBLY

ISOMETRIC VIEW OF

SCALE: 6"=1'-0"

BARS

™

5—-6"

L

——THINWALL CONDUIT

BULKHEAD
~——GRAPHIC PANEL *
INNERLINER L
PYLON BODY
1"INSULATION
SECTION A-—A
I
c
T ¢ [
Q EQ. | EQ.
INSTRUMENTS 8 INSTRUMENTS
y_(;\s REQD) )
N L
\- ENCLOSURE * . ENCLOSURE %
SEE ISOMETRIC g | gal-é ISOMETRIC” THIS
I [ THIS DWG. | .
N ‘
[«] P
T|©
oz |
| S
b
i
~ ‘ _~FLOOR

GRAPHICS PYLON "A”"*

AIR CONDITIONING

INSTRUMENT ENCLOSURE*
EXPLODED VIEW

NOT TO SCALE

PYLON "C”

PYLON THERMOSTAT MOUNTING

18°x18" SQUARE GRILLE I 3
_ GRAPHICS PYLON "A” %
= 4y [ [ B KNG | GRAPHIC PANEL $TECR PR mriNG
= 178" 17 BTNy SUPPORT FRAME 11 GA. STEEL \ bo—mmm oo .
2 GRILLE SUPPORT R CLEARANCE MOURTING PLATE—\ /_ 1(8THOK STEEL
u *L sUPPORT BAR -
: e = ==t '
8r2 . — B 3%
: R g s
: 5 P EN 3 INSTRUMENT
Al 5 Zm é;m GROUND BUSHING - 3 (SPACE  TH ERMOSTAT
z < - OR SENSOR
R gg zlEs - —1— ¢ conourr ] (MOUNTED BY [ \
3% SlZ.  FLEXIBLE CONDUIT ) _JE_ CONTRACTOR) _&E_ FACE OF GRAPHIC
. 83 o83 N PANEL *
11 o Q|zE 3'%2'x1/2"JUNCTION BOX | )
. 3lSE ~ 'W/REMOVABLE COVER W
- — 5 1/2"X10°(TYPE_"A" ENCLOSURE *
A CELLULAR GLASS, OR MIN. © 5 1/2'X7_1/2"(TYPE "B"_ENCLOSURE ¥
A 7 Ibs/ft GLASS FIBER N (SEE “ISOMETRIC™ THIS DWG.)
. INSULATION _ ( )
)

SECTIONAL PLAN AT INSTRUMENT ENCLOSURE

NOTE :

SCALE: FULL SIZE

INSTALLATION OF INSTRUMENTS WITH

THE CONTRACTOR SHALL COORDINATE THE LOCATION &

THE GRAPHIC PANEL

CONTRACTOR SHALL PROVIDE TEMPORARY MOUNTING

OF INSTRUMENTS WHEN NECESSARY.

* DENOTES WORK PERFORMED BY GRAPHICS CONTRACTOR.

SCALE: 1/2"=1'-0"
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1 1/2" DRAIN COUPLING

RECESS IN_ CONCRETE—RUN 7/16" (MIN.) HOLES TO :; :
DRAIN TO NEAREST FLOOR DRAIN ?gNPTélsN AR\ElgH%IEDB?All.B 2 ‘a
. . B - g 4,
OUTLINE OF PAVING LINE —: PIANO HINGE 4 — N
» B A 4 OMPRESSION SPRING : P N
LIFTING MECHANISMS 4 < \ N
| (BELOW) 4 a 4 . B - l VINYL GRIP
\ —0— DRANY.  © .0 A 4 4 SN IESK S/
= w i o 3/16" S.S. SPRING N \
S -SUPPORT PLATE : A ALUM.
. <,
S - /e 7 . SR oL
'"rEEEEEEE.T- ------------------------------- N -
s "” ”Il PIANO@HINGES H’: . l H: l':” CNT N 77N
”:J' o 2\ (Y i :_:" PIANO HINGE ATTACHED | [ " [ | \ J
HER i1/ \LLL’ \lLu," ) i @ 1/4ALUMINUM WITH WITH DRILLED AND SR\ Y— —
I e SO S 1 ROUGHENED SURFACE HANDRAIL . TAPPED MACHINE SCREWS I
i F(‘j“x‘\‘ _________________ ) -”_ m \ | _"’7(/_ 22°x113 ! FARDLE
| FE e N a7 1 | . N M
K hInll 1/8" FOR EPOXY PLATFORM |
I H %
" APPROX. OUTLINE OF HANDRAIL 1 I 'E‘SEROX OUTLINE OF 1/4 ALUMINIUM PLATEg.: h SETTING 6" | C | HOLD—OPEN
i (BELOW) h I Wi I | ARM
I I 1341% 3"
I h t Ninin * FILLER MATERAL SET WITH| |- 13X13%X {5 (MIN.) l
I I H i ADHESIVE IN  ROUGHENED - . STAINLESS STEEL i \
& 1 I H i ALUMINIUM PAN ANCHOR L. i
2|~ I i i i (EXPANSION—BOLTED
H O CONCRETE,
8|5 I h t i ) '
s ||l f .. L vt
wlo I I *  FILLER |
&2 I S/ * AR Il I T il e
EE I LLER o I I MATERIAL i G FRAME | 3" PAVING LINE—\
o 3|5 I h H Wi | o
+ Yuw I " " RN .
s I LI - ol
Y3 i I I iian . - \b
;':&:-, 1 I I :: 1l 5/16"X5/16" SQUARE KEY [ - 9
. B IO -
I i H OUTLINE OF GUARD ARM BELOW —}n—n i el
I OUTLINE OF HOLD—OPEN ARM AND " I { Iy REMOVABLE PLUG ot '
h RELEASE HANDLE BELOW Il i T |
Il I i
I LI
| i H i NO.10, GUARD GHAIN |
T OUTLINE OF SLAM LOCK AND GALVANIZED STEEL .
” EL#S:ALBPLEE METAL 1 \ " SPOON HANDLE (BELOW) I “ ” I WITH HARNESS SNAP |
1 h_ ! 11 CHANNEL—SHAPED ,
1 ! - LI NEOPRENE_RING
i ! L AROUND FRAME |
I | il
c 1 ! i ( i ®
st—on [l |1 ! i o , HOUSING
- | | - LIFTING
1 -------------------------------------------------------------------- o -6 3/16"S.S — | | MECHANISM
N D ! (TUBULAR
= : : 7 I FULLY RAISED | SOMPRESSION
N\ A\ —C';)— —Gi‘)— / 1/47 ﬂ‘ B S AADDER i OPERATED)
GUARD POST A< GUARD PosT ® GuARD PosT (® ST I
(IN LOWERED POSITION) | (IN LOWERED POSITION) ?N RAISED POSITION) |, TR !
15" | | 15" ST-M-101) - LS |
5'— 6" CONCRETE OPENING (FRAME OPENING LENGTH) — /(/
, . SECTION A-A SECTION B-B
& -2 SCALE: 3" = 1'-0" SCALE HALF SIZE
PLAN DETAIL W/HATCH DOOR OPEN
NOT TO SCALE
NOTES :
. FILLER MATERIAL SHALL BE COMPATIBLE WITH
ADJACENT PAVED SURFACE.
2. SEE DWG. NO. ST-M—101 FOR "PARTIAL MATERIAL LIST".
3. ALL HARDWARE TO BE STAINLESS STEEL.
REFERENCE DRAWINGS REVISIONS
SRR - £ DRAVN - o WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY |  \ECHANICAL STANDARD DRAWING
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5'-10 1/2"

l—1' 0.D. PIPE (GUARD)

Ee‘lé?ﬁl OIRSOR (IN OPEN

l—HAND RAIL

3'-0"

—

22"x11-1/2" PLATFORM
LSUPPORT ANGLE 1-1/2”)(1—1/2”
ANCHORED IN WALL

CONCRETE OPENING

5'x6"x2'—6"

MAINTAIN 7°—0" MIN. CLEAR
HEADROOM TO ANY OBSTRUCTION

NO. 10 (GUARD) CHAIN (GALVANIZED
STEEL WITH HARNESS SNAP)

HOLD—OPEN ARM WITH
RELEASE HANDLE

QO @O OO

PLATFORM LIFTING MECHANISM

SHIP’S LADDER

HEAVY DUTY AUTOMATIC HOLD—OPEN ARM WITH VINYL GRIP.

1/4" ALUMINUM COVER (REINFORCED FOR 300 LBS. PER SQ.
FOOT LIVE LOAD).

FRAME (AS REQUIRED)
STAINLESS STEEL 2" PIANO HINGE WITH STAINLESS STEEL PINS.

STAINLESS STEEL COMPRESSION SPRING LIFTING MECHANISM. NUMBER
AS REQUIRED TO PROVIDE MAXIMUM OPENING OF 50 LBS

1-1/2" ID STEEL GUARD POST. (GALV.).

5/16"x5/16" SQUARE KEY AND HANDLE FOR UNLOCKING SLAM TYPE
LOCK ON MATCH DOOR.

1. SUITABLE ARRANGEMENT SHALL BE MADE TO STORE GUARD CHAINS WHEN

NOT IN USE

2. DOOR SERVES AS GUARD WHEN IN OPEN POSITION.
3. ALL ALUMINUM IN CONTACT WITH CONCRETE SHALL BE BITUMINOUS COATED.

ISOMETRIC

3/8 BOLT 1" 0.D. STEEL
PIPE (GALV.)

NO.16 GALVANIZED LINK
CHAIN ON BOTH ENDS

1" 0.D. STEEL
ﬁ I_PIPE (GALV.)
v

3/16"¢ ROD FORMED ————— 6
INTO RING TO SLIDE FREELY
ON GUARD POST

_______ 1-1/2" 1.D. PIPE — o gggﬁIBNNOPEN
SHIP’S LADDER o ° : + o ° o
w "_AHCSS)VED/'\\‘!\(I)CE _______ E E: ——T—STAINLESS STEEL
wirHDWe. No. - R\l = PIANO HINGE
§ STAINLESS STEEL SPRING
WALL N 1 ::__ ”
< G
i PRESS TO RELEASE
\ SPRING LOADED CATCH
1/4"x1/4"% STOP
SECTION C—C DETAIL OF GUARD POST
ST-M—-100
oesonen aso s bt o — WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY MECHANICAL STANDARD DRAWING
— 08/2001 Revised ond issued by the Authority MAINTENANCE HATCH FOR ESCALATORS AND
DRAWN  SA HOWRD 12t DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT
CHECKeD 1k S 172 _ OFFICE OF ENGINEERING AND ARCHITECTURE ELEVATOR MACHINE ROOM SHEET 2 OF 2
APPROVED _RS- O'NEL =1 SUBMITTED APPROVED J/ﬁﬁ T May 3, 2001 sc:‘LOET 10 SCALE DRAWING NO. ST—M=101

DATE DIRECTOR / DATE




NJ NJ

NJ g

1"¢ PIPE

CART FIRE EQUIPMENT 1/4 1" PIPE 1"¢ PIPE
A STGRAGE ROOM [ CABINET V) | _\ 'RNG swoomH /_
i T
. Nl Valpr Uog” - _ - _ -
i“ismu«-: FOR CANE BOLT /7 X 738k 1 1/2" MIN.
, (EMBEDDED IN CONCRETE) " | SELF_DRILLNG = =
\ / /— OPEN — —
CLOSED POSITION . @’/ ' €Y T—=ssxs,16" o — —
| POSITION X STEEL ANGLE —
\\ , SEE DETAIL A (TYP.) - =B
\ 6'16" , —
4 | — CANE BOLT \ ELEVATION —
ﬂl CED O N Li 3 1.315"_3/8" - I
STEEL BAR uy
5'—4" MIN.CL.OPNG. N
' | 1" PIPE =
PLAN |28 21/4"|/\ 1% HINGE l K
I | [, J ! L L —DRILL AND TAP
T4 5/a" » !I! f N\ / égRRE?#cl;EED
Ay L XS X(8 | / FASTENERS
DETAL “B" | MENT(TYP. |
1/4"¢ STEEL RIVET LATCH (SEE DETAIL "C") ; % =)
1 "¢ PIPE (TYP.) 3/8"¢ SELF ) $ —
——-|—|-— NOTE—3 DRILLING EXPANSION —
[ & A\N 1 SN\ \\ n — |
X X A) q T \ N o -:BT— E
1] \ ‘-{ -_— :j\ 1"¢ PIPE
T NI / CONCRETE waLkway —— N} ELEVATION
RALING . e (o) 3/8"X1 1/2" STEEL BAR - HINGE
b A ) ey SECTION GRIND SMOOTH 1/4 ﬂ\\
T © DETAIL "A” I I
N SCALE 1/2°=1" ( 4/ \E\:% 4 | \\
=— CANE BOLT O \ ' /I |+! I\ | /
4 -
A ; }"A" 16 GA STEEL P LAN
'y o
tl] = A A 1 / DETAL 6"
7T e - FE======3 ——— SCALE 3/4” = 1"
9 SEE NOTE 3 —— ;J 1"¢ PIPE
_________ ——— 1" PIPE
STRIKE_FOR CANE BOLT LDETAIL A" /_ ’
(EMBEDDED IN CONCRETE)
- .-
RAILING GATE ELEVATION | " R /6" STEEL B
(FROM SAFETY WALK SDE) - f XS, REQUIRED FOR
~ H H ATTACHING CANE
T i BOLT (WELD TO
PIPE)
1/4" D I:T/;I
NOTES
1. BOND AND GROUND HANDRAILS IN ACCORDANCE WITH SPECIFICATIONS. LATCH A — CANE BOLT GUIDE
2. HAND RAILS SHALL BE INSTALLED PLUMB. " (WELD TO STEEL
. DETAIL "C BAR)
3. LIMIT OPENING DIMENSIONS TO PREVENT PASSAGE OF A 4"¢ SPHERE. NOT TO SCALE
4. PIPE SIZES SHOWN ARE NOMINAL, SCHEDULE 40. (GRIND OFF ALL SHARP EDGES) SECTION ”A—A”"
NOT TO SCALE
REFERENCE DRAWINGS REVISIONS
DESIGNED AS: Gl o [eeR T DESCRIPTION e ENE DESCRIPIOR WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY MECHANICAL DESIGN DRAWING
—M— A 08/200 Revised and issued the Autho
ORAWN  BU. oIS 272 E - - DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT RAILING GATE FOR
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HIGH CAP
AR VENT
CHILLED WATER
PIPING HIGH
POINTS ONLY ARR_CHAMBER
0.67¢ OF PIPE
X12" HIGH W/CAP

PRESSURE
GAUGE

/— MOTOR

O
REINFORCED ~ -

CONCRETE ]
PAD \"r T e e f e S T

PIPE HANGER
SEE NOTE 1.

GATE VALVE

STRAINER

3/4" HOSE END
DRAIN VALVE

BT

SIDE _ELEVATION

GAUGE:HILLED WATER
L RETURN

-@\— THERMOMETER
PRESSURE
GAUGE \zﬁ

HIGH CAP
AR VENT

—-—

GATE VALVE

CHECK VALVE

TWO PIPE DIA
MINIMUM

3/4" HOSE END
DRAIN VALVE

PROVIDE GLOBE VALVE IN
LIEU OF GATE VALVE FOR
CONDENSER WATER SYSTEM
ONLY

PRESSURE
GAUGE

a INCREASER

=

PIPE SUPPORT

L VIBRATION ISOLATOR

ECCENTRIC REDUCER —/
END ELEVATION

PUMP PIPING CONNECTION DETAIL

(SEE NOTE 3. THIS SHEET)

THERMOMETER
GATE VALVE

CONDENSER WATER SUPPLY

/—CHILLER

THERMOMETER f

CONDENSER WATER
RETURN

GATE VALVE

0000

PRESSURE GAUGE

PIPE HANGER
SEE NOTE 1

CHILLED WATER
SUPPLY

GATE VALVE

3/4"HOSE END

DRAIN VALVE
i WATER COOLER

REINFORCED B =————— 3 /4"HOSE END

J/—FLOoR ¥~ CONCRETE PAD AR g

CHILLER PIPING CONNECTION DETAIL

* PROVIDE AIR SEPARATOR AT
HIGH POINT IN SYSTEM

/—AIR SEPARATOR LOCATION *

—— RETURN
) —)/~

AIR _SEPARATOR LOCATION

TO PUMPS
CHWR /_
-=/ :“: — R
COLD WATER
E'S%ﬂNG gAKE UP FROM
COILS < 2 WATER SERVICE
&AUTOMA‘HC
FILL VALVE
DIAPHRAGM TYPE

COMPRESSION TANK

4” PREFABRICATED
/‘ FLOOR CONCRETE PAD

PRESSURE GAUGE

CHILLED WATER—COMPRESSION TANK
PIPING CONNECTION DETAIL

NOTES:

1. ALL PIPING 6 INCH AND LARGER SHALL BE SUPPORTED BY SPRING TYPE
HANGERS— REFER TO SPECIFICATION.

2. PASS ARRANGEMENT SHOWN FOR WATER COOLER AND CONDENSER OF
CHILLER IS DIAGRAMATIC.

3. SEE DRAWING DD—M—-157 FOR WATER TREATMENT OF CONDENSER
AND CHILLED WATER SYSTEMS.

4. SEE DRAWING DD—M-—141 FOR APPROXIMATE LOCATION OF AEMS
SENSORS. COORDINATE WITH CHILLER MANUFACTURER FOR EXACT LOCATIONS.

(SEE NOTE 2.)
5. PROVIDE FLEXIBLE CONNECTIONS FOR PUMPS AND CHILLERS IF REQUIRED
6. FOR HEAT TRACER DETAIL SEE DRAWING DD-M-60.
REFERENCE DRAWINGS REVISIONS

pesionen sk man 072 | e ESCRIFTON N — < — WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY MECHANICAL STANDARD DRAWING

DRAWN Gl WARRISN 0772 — S S DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT
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—— 3/4"

ACCESS — v

—— 3/8"

TO —

DRY STANDPIPE B

—— 3/4"

3 1/2" WIDE
METRO STANDARD
NEGATIVE LOGO
TYPE 'B’ WITH
RAISED LETTERS
1/16" MARK

DEPRESS

1/16" MAX. i

1/8"(TYP.)

A

A

4-1/2"

metro

1/4" R.
(T/YP)

3/4"

STANDPIPE IDENTIFICATION PLATE
SCALE : FULL SIZE

NOTES: 1. STANDPIPE IDENTIFICATION PLATE SHALL BE MILLED FROM 3/16"(MAX.) STEEL PLATE. LETTERING
AND LOGO SHALL BE SIZED AND RAISED/OR DEPRESSED AS NOTED. STEEL PLATE SHALL BE
GALVANIZED AFTER FABRICATION.

2. DOOR FABRICATOR SHALL RECESS IDENTIFICATION PLATES IN SINGLE LEAF MAINTENANCE ACCESS
DOORS AND PASSENGER EMERGENCY EXIT DOORS IN ACCORDANCE WITH LOCATIONS SHOWN
ON DWG. NO.'S ST-M—106 AND ST—M—9. PROVIDE STANDPIPE IDENTIFICATION PLATE ONLY WHERE
STANDPIPES ARE REQUIRED

3. STANDPIPE IDENTIFICATION PLATES SHALL BE FURNISHED AND INSTALLED BY DOOR MANUFACTURER
OR FABRICATOR

]

PASSENGER EMERGENCY A MAINTENANCE ACCESS
EXIT DOOR ! DOOR-TYPE "A”
IDENTIFICATION PLATE RECESSED FLUSH WITH DOORS

3h{1Tes MAX—‘ | 7\ r1/16"(N.T.S)
iy 777042 T

|l

|

GENERAL NOTE

ALL SIGN LETTERING SHALL BE
HELVETICA MEDIUM STYLE. COPY
SHALL CONFORM TO THE SIZES
AND ARRANGEMENTS SHOWN.

REFERENCE DRAWINGS REVISIONS
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7 -
APPROVED %‘W Sl

AS NOTED

DRAWING NO.

ST-M—-119




MAX_0.D. MAX 0.D. MAX 0.D.
GLAND END PLATE (WELDED TO
FOLLOWER CONDUIT ONLY) /\
- p 5
STUDS AND GLAND HOUSING —
NUTS ARE
STAINLESS PIPE WALL N FLUSH CONDUIT INVERT PERMITS
STEEL CONDUIT DRAINAGE. OF EXPANSION
PACKING
GLAND SEAL T AT SECTION X—X
5,0 STEEL)— MINIMUM DISTANCE BETWEEN CONDUITS AND TRENCH WALLS
DETAIL "A 4"LARGER 0.D.
i
ANCHOR PLATE "
LOOP IS SUPPLIED IN ONE 3
~— 6" —= CONDUIT ONLY) P RAWN. T ELLIPTICAL OR OVERSIZE CONDUIT ki END SEAL PRESSURE  MONITORING CONTROL
PREFABRICATED [ECE, AS DRAWN. TO S
STEEL PERMIT SHIPPING OF LARGER AS REQUIRED FOR PROPER g INSULATED RELIEF UNIT
SONDUIT LOOPS A FIELD JOINT IS CLEARANCE TO ABSORB PIPE UNION(SEE VALVE o
DETAIL "A” PROVIDED AT CENTER OF |« w —-] / MOVEMENT ST—E—302) _
= INSULATION " DIMENSION =@ 5
* TELLTALE \ =i i N
PLU ~{E " PIPE T TYPICAL EXPANSION N VENT o
N 1 1 TYPE PIPE SUPPORT BLOW—OFF VALVE
( ~_// 1 == é # }H I II
I CONDUIT DECREASER
©_ 1 WHERE REQUIRED a § 4 GAUGE GALVANIZED i Zl ¥ / e O
PI= " (SEE SECTION X—X) 5 SMOOTH—WALL_PREFAB- ONDUIT DRAIN % L3 cu 3/8°CU DRY NITRO.SUPPL
/ el 1 ° D e N NeEd 4 = CONDUIT VENT T Tisine TUBING  100PSI.MAX
£ INSULATE(D 1 - — |+ X [ == =
DRAIN PLUG SE=302) . | | —&$ - 2 qﬁa— . UNION(SEE 115V POWER
|~——BUILDING OR | Ly ; . : ST-E-302) SOURCE
MANHOLE WALL ALIGNMENT F FIELD JOINT CONDUIT DRAIN
GUIDE
END VIEW REINFORCING DARS DISTANCE BETWEEN ALIGNMENT GUIDES | END SEAL
NOTES LOCATED CLOSER THAN 25 FT. +W
. - 6" 2" FROM LEAK PLATE ?'s'm-:M%T SUDE " NOTE:
GLAND SEALS ARE USED WHERE PROVISION MUST BE MADE L.
10 € OF NOTES PIPE SUPPORT GLAND SEALS CANNOT BE
*FOR LONGITUDINAL MOVEMENT OF THE INNER PIPE. LEAGPUTE o oo ) OLAND SEALS CANNOT BE o crew.
REMOVE TELLTALE PLUG AND INSTALL TELLTALE PIPE ===ral 1. SIZE OF EXPANSION LOOPS ARE BASED ON JOB REQUIREMENTS
EXTENDING TO THE TOP OR ABOVE THE MANHOLE. TERMINATE
WITH MUSHROOM HEAD OR GOOSENECK. REMOVE DRAIN PLUG 2. ALL LOOP CONDUITS ARE ASPHALT COATED AND WRAPPED SAME AS STRAIGHT
AND REPLACE WITH NIPPLE. SECTIONS.
3. SEE CONTRACT DRAWINGS FOR EXPANSION LOOP DIMENSIONS W AND H. SCHEMATIC PIPING DIAGRAM FOR MONITORED CONDUIT SYSTEM
DETAIL OF BUILDING OR MANHOLE WALL ENTRY WITH GLAND SEAL DETAIL OF FABRICATED EXPANSION LOOP
CONCRETE BLOCK TO BE LARGE
10 GA. A ENOUGH FOR FIRM ANCHORAGE
LEAK PLATE— INTO UNDISTURBED TRENCH WALLS, OUTLINE OF
4" LARGER 0.D. 2'—6" MINIMUM AND/OR UNDISTURBED TRENCH 51 QuTLINE
— THAN CONDUIT BOTTOM
PREFABRICATED STEEL . .
BarR, B 1 quee e e
GALVANIZED 1'—3" 1'-3" - FOR 10" PIPE= 24" _
:-!lLill{lléAE-liES%E i 3 / INSULATION SMOOTH—WALL MIN. MIN. VENT AND DRAIN
ST-E-302) THAPN "Bt PRE FABRICATED HOLES THROUGH
TELLTALE PIPE STEEL CONDUIT  — : ; ; ANCHOR PLATE ON o —
ey I WELDED TO STEEL T INSIDE OF CONDUIT-FZ: . |z
1 ANCHOR PLATE =
1 \ e
B - e s
1 : PLATE x|
1 5 ey - g 5l
B I THERMAL  * ol
END SEAL [t_'__T__ INSULATION K Nk
WELDED TO 1 |< -
DRAIN PLUG (('20NDUIT & H SEAL Sle
PIPE) ——{2"t— Z
=
 —  BUILDING OR INTERNAL PIPE AR SPACE 2 Bt I~
MANHOLE WALL WELDED TO ALL AROUND J
ANCHOR PLATE
END VIEW o B
<—-| NouIT SECTION B-B SECTION A—A
To & o L ELEVATION STEEL CONDU
DETAIL OF BUILDING OR MANHOLE WALL ENTRY WITH END SEAL DETAIL OF STANDARD ANCHOR CONSTRUCTION
REFERENCE DRAWINGS REVISIONS
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/—\Q
e AT oo
o pp—— L [ e * e g
DESIGNATION TO BE 1/16" . - 2.3" RADIUS EXCEPT WHERE
LETTERED 1 1/4" HIGH " 1/16" —] 5/32 | 1/16" RADIUS STANDPIPE IS 6", RADIUS
(SEE NOTE 4) MAXIMUM /_ f SHALL BE 3.5".
3/32" RADIUS —r
|
O f g
>
e
X pAR] ul -
VAo > T g FIRE DEPARTMENT DRY STANDPIPE
18" L2} 7o) s
/ MAXRMUM i SHAFT IDENTIFICATION NOCVB-10)) N \(—1/32"
~ / la 2.3" RADIUS* >\
L 3/16" VERTICAL SIAMESE DROP = (42) FEET OXIDIZED
VBrIO nalls | COPPER
o o L/ g | | 13/16" /16" MAX HORIZONTAL RUN=CQ04)FEET \
| INDICATES
DIRECTION f me ro \X
OF FLOW Y L INFORMATION CIRCLED SHALL
TYPICAL S REMAINING. INFORMATION.
n M
FIRELINE PIPE 2 1/2"¢ BRANCH LINE } STAMPED AND ETCHED BY
MECHANICAL PIPE DOWN FROM 15/16" TMPEL
COUPLING (TYP.) FIRE LINE PIPE
2 1/2" ANGLE HOSE VALVE
REDUCING TEE (ORIENTATION MAY VARY)
DETAIL B DETAIL C
2 1/2"% BRANCH
LINE PIPE METRO LOGO SIAMESE FIRE DEPARTMENT CONNECTION IDENTIFICATION PLATE
2 1/2" ANGLE
HOSE VALVE DETAIL
IN CIRCULAR & NATM EARTH TUNNELS IN OTHER TUNNELS
ANGLE HOSE VALVE IDENTIFICATION
NOTES:
SIAMESE FIRE DEPT 1. IDENTIFICATION PLATES TO BE PROVIDED BY CONTRACTOR.
CONNECTION 2. CONTRACT DRAWINGS SHALL GIVE THE ESSENTIAL DATA
IDENTIFIGATION PLATE FOR COMPLETION OF THE IDENTIFICATION PLATES.
(DETAIL_C) SHALL BE > 3. LETTERING—WHITE ENAMEL FILLED & HELVETICA MEDIUM
R"SEE‘SBDI%CERQ?TSH sr'IgTE\éEe o (SIAMESE IDENTIFICATION PLATE ONLY).
BRASS SLEEVE =N 4. LETTERING FOR ANGLE HOSE VALVE TO BE VISIBLE FROM
= TRACK.
5. IN DOUBLE BOX TUNNELS PROVIDE LETTERING FOR ANGLE
HOSE VALVE ON BOTH SIDES.
6. IDENTIFICATION PLATE SHALL BE FASTENED TO THE BRASS
SLEEVE OF FREE STANDING. SIAMESE FIRE DEPARTMENT
Q ) CONNECTION AS FOLLOWS.

a.

b.

SIAMESE FIRE DEPARTMENT CONNECTION

IDENTIFICATION PLATE INSTALLATION

DETAIL

STAMP REQ'D DATA ON TAG BEFORE INSTALLATION.

RIVET TAG TO PIPE SLEEVE W/SIX (6) 1/8” DIA. BRASS RIVETS
EQUALLY SPACED 3 ON TOP AND 3 ON BOTTOM EITHER FLAT
HEAD OR PAN HEAD TYPE WITH HEAD FILED TO MAX. 1/16"
THICKNESS IF NOT AVAILABLE IN THAT THICKNESS.

. DRILL HOLES W/MIN CLEARANCE TO PROVIDE A TIGHT FIT AFTER

RIVETS ARE SET.

. INSERT RIVETS FROM INSIDE SO THAT RIVET HEAD IS INSIDE SLEEVE

PEEN RIVET W/RIVET SET ON PLATE.

oesonep o 1n_ e cespro s — WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY MECHANICAL STANDARD DRAWING

DRAWN G oumn 13 [ER-M-120ABOVE GRADE SMESE FIRE DEPARTMENT 08/2001(ENGK | Revised and isausd by the Authorty T T T ANGLE HOSE VALVE IDENTIFICATION & SIAMESE

creorep o 7.7y [PPN=ISS] FUNGING AYD I PROTECTON Sieors OFFICE OF ENGINEERING AND ARCHITECTURE FIRE DEPARTMENT CONNECTION IDENTIFICATION
D. HOWE 475 B, 7% SCALE DRAWING NO.
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ANTENNA \

SEE DETAIL A

[
|
|
|
|
|DYNAMIC OUTLINE
]
|
|
|
|

|
(i;_ TUNNEL

SECTION: CUT AND COVER TUNNEL

SCALE: 1/2"=1'-0"

ANCHOR (TYP.)

N\

EXPANSION BOLT
SEE NOTE 7
D 2 LOCK WASHER
P /_ CADMIUM PLATED
y A

C

SECTION D-D
SCALE: 3"=1'—0"

r—LENGTH OF ROP AS REQUIRED
TO PROVIDE 3 /2" MAX. VERTICAL
ADJUSTMENT

7/8" ¢ THREADED ROD

|_— BRACKET
(V472" BAR)
DIAGONAL BRACE

TACK WELD

i h
1

]3.TUNNEL & CHW PIPE

PIPE SADDLE
(SEE NOTE 2)

1/4” WIDE SPACERS EACH
SIDE OF OILITE BRONZE.

@ PIPE AND ROLLER

INSULATION

8" SCHEDULE 40 PIPE
MAXIMUM

PIPE ROLLER
(CAST IRON)

ALLOW CLEARANCE AS REQ'D.

' UANTITY AS REQUIRED 7/8"8 MIN.
| \| ?SEE NOTE 6.) . ROLLER
! DYNAMIC OUTLINE - (STEEL)
| 78" THREADED ROD
i 2 — 7/8" HEX NUT
-I—-—-—-—-—-—-—- — 2 SOCKETS — |
( 'Ro__N) 1% THREADED
BRACKET ' CONNECTION
(1/4°x2"BAR) _/ o)
4 — 7/8" JAM NUTS

SECTION: CIRCULAR TUNNEL

2 — 7/8"
THREADED ROD
4 CONCRETE

ANCHORS
(2000LB. LOAD
CAPACITY,

4 CADMIUM PLATED
LOCK WASHER

SCALE:1/2" = 1°-0"
2 — 7/8" HEX HEAD

DIAGONAL BRACE
(TYP. BOTH SIDES)
TURN BUCKLE
(TYP. BOTH SIDES)
CAP SCREW 2 - 7/8" E
D HEX NUT
W’/ [ o
T (4

@ TUNNEL &
| CHW PIPE
A,

FOR FREE MOVEMENT OF ROLLER

NOTES:

1. THREADED RODS, FLATTENED END BOLTS, BRACKETS, CAP

DETAIL F
SCALE 3" = 1"-0"

This Drawing Reflects a WMATA
standard design approach.

Project specific drawings must be
developed by the Contractor

which reflect this Design Philosophy

SCREWS, HEX AND JAM NUTS SHALL BE STAINLESS
STEEL. ALL COMPONENTS OF PIPE HANGAR ASSEMBLY,
EXCEPT PIPE ROLLER, NUTS, AND LOCK WASHERS SHALL
BE STAINLESS STEEL. NUTS AND WASHERS SHALL BE
STAINLESS STEEL.

2.PIPE SADDLES SHALL BE STEEL CONFORMING TO ASTM A 588 OR

A 242, AND SHALL BE COATED. COATING SHALL BE SELF CURING,
INORGANIC ZINC SILICATE CONFORMING TO SPECIFICATION
MIL—23—236 (SHIPS, CLASS 3) DRY THICKNESS 3 TO 5 MILS.
COATING SHALL BE DIMETCOTE NO. 6", OR APPROVED EQUAL.

3.ALL PIPE SADDLES SHALL BE WELDED AT 4 CORNERS ONLY. COAT

WELDS PER NOTE 2.

4. TUNNEL AND DYNAMIC OUTLINE CONFIGURATION ILLUSTRATED HEREON

DEPICT WORST CLEARANCE CONDITIONS ESTABLISHED BY KNOWN SIZE
AND TOLERANCE VALUES FOR THE TYPES OF TUNNELS SHOWN.

5. PIPE HANGER CONFIGURATION, LOCATION REQUIREMENTS, AND MINIMUM

(V4'x2" BAR) 7/8"% HEXHD £ £ CLEARANCES ARE ESTABLISHED HEREON FOR THE SINGLE TRACK TUNNEL
" CAP SCREW 2 — BRACKETS Na TYPES SHOWN. PIPE HANGER CONFIGURATION FOR DOUBLE TRACK
LOCK_WASHER (1/4"x 2" BAR) TUNNEL OF THE SAME TYPES SHALL BE IDENTICAL TO THAT SHOWN,
(CADMIUM PLATED) AND INSTALLED AT A LOCATION COMPATIBLE WITH OTHER INSTALLATIONS
> - - WITH IN THE TUNNEL STRUCTURE.
T |3 CONCRETE g
> L ANCHORS ;p D 1'-6" MAX & REARRANGEMENT OF OILITE BRONZE SPACERS PROVIDES LATERAL
/ (2000 LB. LOAD ADJUSTMENT OF PIPE ROLLER. INSTALL CHILLED WATER PIPE AS
CAPACITY) SHOWN (DETAIL F) WITH SPACERS EVENLY DISTRIBUTED EACH SIDE
N_7/8" HEX. NUT PIPE SADDLE(S) OF PIPE ROLLER, AND ADJUST IF NECESSARY AFTER COMPLETE
. . AS SHOWN EACH PIPE  SADDLE INSTALLATION OF LINE. TO SHIFT POSITION OF PIPE ROLLER, DIS—
PIPE SADDLE(S 2 - 1/2" SIDE BRACKET SIDE ON HORIZ. EACH HANGER L ASSEMBLE ROLLER ASSEMBLY (ROLLER, SHAFT, AND END SOCKETS),
EACH SIDE_ON FLATTENED 2/8% CURVES ONLY ‘ AND SLIDE SPACERS TO LEFT OR RIGHT AS REQUIRED TO POSITION
ONLY." END BoLT P S T ADED ROD 4 — 1/2° FLATTENED 5 BRACKETS = SEE DEAL F ROLLER DIRECTLY BELOW CHILLED WATER PIPE.
2 HEX. HD. CAP SCREW C SEE DETAL F » END BOLTS (1/4"x2” BAR) 7. EXPANSION ANCHOR BOLT PER STANDARD SPECIFICATION
% ?Eéb%%"rﬁﬁ NUT BRACKET, 2" MAXIMUM 4 HEX.HD. CAP SCREW " SECTION 15205.
(1/4°x2" BAR) 4 HEX. SLOTTED NUT
SECTION C-C DETAIL A 4 COTTER PIN SECTION E—E DETAIL B
SCALE: 11/2" = 1’-0" SCALE: 11/2" = 1'-0" SCALE: 1-1/2" = 1'—0" SCALE: 1-1/2" = 1’-0"
REFERENCE DRAWINGS REVISIONS
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ORAWN POk oams ond fesued by the Adtho DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT CHILLED WATER PIPE HANGER SECTIONS AND DETAILS
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» nq gom L 3X3=1/2"x1/2" STEEL FRAME
3 1/2"W/4T ACCESS PPANFL W BIES o ax-1/2w/2 CONCRETE — |_A HA PANEL 8" GENERAL NOTES .
FRANE HATCH"AT "A APPROX. LIMITS Fx3-1/2"x1 /4 FRAVE FILLER TYPE "A" x3/16" 1. ALL PANELS SHALL BE WELDED WITH A MINIMUM OF 3—1" LONG
1/2"x3" STL B PR K NCRETE Sul/2" FLAT //_1,44"__ 1/2°x6" FLAT STL L3 1/2°X3"X1/2" D ars  WELDS PER PANEL.
CONCRETE FORMING o 1/2"x6" FLAT ST'L P STL/PLATE ___| PLATE (SUPPORT SHELF) _, SIDEWALK 2. PRECAST BEAMS TO BE REMOVABLE FOR EQUIPMENT INSTALLATION.
MEMBER (3'-8"+ (SUPPORT SHELF) 3-8"+ LONG A HATCH "A” GRATING 5 ACCESS HATCH TYPE "A" WITH 3'—6"x3'—3/4"OPENING IS FOR
HATCH "A* L 3"x3-1/2"x1/2" 7 _ A — £ MAINTENANCE ACCESS ONLY.
N i = Az =—3"x3—1/2"x1/4" [FRAME - H ]
258 % a ¥ » H & END BANDING SIAMESE FIRE DEPARTMENT CONNECTION NOT SHOWN DUE TO MANY
,Ag> 178V / g et /2" FLAT \\\\\\\ K « oo 4oy e VARWTIONS IN LOCATIONS AND ORIENTATION.
72778 el | /STEEL PLATE —1/2"x3" FLAT ST'L. < P f 5. NOTE FOR ACCESS HATCH TYPE "A”: HARDWARE SHALL INCORPORATE
FRONT PLATE 1 /8 (4-2"+ LONG) LV LPRECAST BEAM PLATE (3'-8"+ . HEAVY DUTY HELICAL SPRING OPERATORS AND HOUSINGS OF
(BEYOND) 1/8 BENOND LONG)—TERMINATE | wH STAINLESS STEEL ~ WHICH WILL PROVIDE CONSISTENT AND RELIABLE
1/4 7 AT W8x15. X ANSION 24 EASE OF OPENING AND CLOSING THROUGH THE ENTIRE ARC OF SWING,
- Z - : AND A CUSHIONING EFFECT WHILE RETRADING THE THE DOWNWARD
lNSE;-T SE%PON ' INSET STSEACI!,’SN I INSE(ET_?‘E?;I)ON It —{1/2"DIA. 6" STRAP  MOTION OF THE DOORS. A VERTICAL FORCE OF LESS THAN 30 POUNDS
N s -0 ST-N-138) . 1L - { STRAP ANCHORS START HATCH OPENING. FIELD TEST AFTER INSTALLATION.
SCALE: 3/4"="1'-0 CURB—  SCALE: 3= 1'-0" . SCALE 3"= 1'-0" P e
r ROADWAY — " ““* 6. FOR DETALS A, C, D, E, F & G REFER TO DRAWING NO. ST—M-138.
7 p 7. CONTRACTOR SHALL INSURE THAT NO FIRE LINES, INTRUSION ALARMS,
_ ____ ) — | [ DETAIL "B” ETC. ENCROACH ON THE 24" MIN. CLEARANCE SHOWN THIS DWG.
| L3'x3-1/2"x1/2 d ZEAL B 8. SIEEL SHALL BE ASTM A36 GALVANIZED OR HIGH-STRENGTH CORROSION-
A v /A SCALE :3"=1'-0 RESISTANT STE!
e Sl == 1-1/2"x1-1/2 x1/4 STEEL PLATE WELDED TO HATCH FRAME FOR
: Al EEE PR : SHllESSSSsgi=s: S EEEEEEEE SIDEWALK SLAM LOCK 'CATCH. STEEL PLATE SHALL BE FURNISHED BY THE HATCH
: || —— e [[= £ [ 1= SUPPLIER AS PART OF THE HATCH.
SIDEWALK h IR H Ik : H = L1/2°x3-1/2"x3" 10.A EQUALS CLEAR INSIDE SHAFT DIMENSION.
I il 1 (o | wyn
i Hl i ! “ s (PéngNOAST M—138) /
| i i ffff i -NO.ST—M— FRAM 33" 1/2"
I nfff 1 flf il Front DEFLECTOR PLATE s A[BOVE) E OPEN I:STL L FRAME
:: il i i s (0w : i ~
I i fflf o (i fif e flﬂ-_ o —— 1 W8x15(MINIMUM_SIZE) h%'g‘ OK,Z EEL R ~A-PANEL "B ACCESS,_HATCH COUNTERSUNK HOLES
I i iff il i i REMOVABLE SUPPORT MEMBER 31 /2" 3/ FOR FLAT HEAD BOLTS
L3"x3—1/2"x1 /2" [ 1 {lff (flff ~ T 3 STEEL 7 (SEE "PLAN "THIS DRAWING).
I ACE OF i Il 1 oiRECTION OF  Ti = ~——PROVIDE CONCRETE POCKET TO : PLATE HATCH "A” « 1w
11 \WALL (BELOW) Il fifi 1 [1]f]{ ' SWING—OPEN L S L CONTAIN REMOVABLE SUPPORT MEMBER 1/2"%4" P N N 1/4’ST'L.P
i il i nfff Hf[f 11 SHowN BROKEN ]I I S /27 6"x1/2"STL R[N WELDED TO
EXPANSION i ififf fl 1 Cnes | | 11— GRAB BAR (BELOW) STL B (S 777777177, 7 277 e g GRATING
JOINT tfff o i i = ore | m 6"x1/2"ST'L.p: £ g % S f
i i [ il o 3 TN GONGRETE FORMING MEMBER . (LFRAME ABOVE) L 13%3 1/4" X1/2
! [ i I A || [[HH . 3 1 oK TERINATE NEAR  Wax1s ‘ STANLESS STEEL
il il il | pITRe A : INSET_PLAN IV s ! \[[sLAM LOCK CATCH ' SLAM LOCK WITH
A il (I I ! RR%S _A (ST—M-138) ' S8 PLATE (NOTE 9)  BRONZE SPOON
e e N el /e e el e ST-M-138 SCALE: 1"=1"-0" PRECAST HANDLE
| e e [ e s | e SPACE FILLED WITH CONCRETE 9y 19
.%.%—#ﬂ% Y SIS DR CONCRETE BEAM DETAIL "H
& d \ d < EXPANSION JOINT (ST-M—138)

/ L\ 373-1/2"x1/2"

Z EXPANSION JOINT

/PRECAST CONCRETE BEAM

Z PANEL "B” TYPICAL

SIDEWALK

ACCESS HATCH J

4 \

VERTICAL MAINTENANCE

SCALE: 3"= 1'-0"

DIRECTION OF SWING OPEN
/XSHOWN BROKEN LINES

DESIGNED _P- EASLEY

DRAWN L. PROCYK

CHECKED . HOWE
APPROVED T: HANSEN

(DWG.No. ST-M-138)  TYPE "A" (SEE DETAILZ LADDER (BELOW) N == ;gi f““"/?,
SIDEWALK WG.NG) ST-M—138) — CONCRETEq | “EHE ‘6’ | /ol
PLAN _ g DETAIL “D* | OREEQ O\ T
SIDEWALK GRATING . |~—OPEN POSITION (NOTE 6.) bosRF S
/ [—it—access —£—1i] PANEL | —oETAL F
NOTE 9 / ! HATCH /" ! DETAL “E* (NOTE 6.)  _ moapway
DETAIL "B DETAIL "A" PRECAST CONCRETE  —SIDEWALK ANCHOR / DETAL "6* DETAIL "C” <_§',;,2$EF,§?,EWS',;',§ G | TYPE W _ O (NOTE 6. ) &
NOTE 6.) BEAM—TYPICAL GRATING | / (NOTE 6.) (NOTE 6.) _ o —i i —a— :
1/4"——"—— 1/‘f"l EXPANSION JOINT —— &
ml L L L T Trrrrrrr17rri /l L LI T . & & | GRAB O] FRONT PLATE
- . - SIDEWALK GUIDE ARM BAR
R4 £ I NGl SPOON CURB
» < 'gaR Co&% POCKET HANDLE ¢ >
o ER [ RO
s K BerBSToN- L e N o2 N PRECAST CONCRETE INSET_"A”
- - 4 PLATE MINIMUM 2 SCALE: 3= 1'-0"
| | T o) e oo 155§ e 7 s
¢ € THIS DWG. '0liz SUPPORT MEMBER
<L y NTx
' Rr: 28+
3-0 1/4" 2’9 7/8 ZMETAL v LA;EE;E 10) = This Drawing Reflects a WMATA
1 star!dard des.ign apprpach.
— NUMBER OF PANELS TO SUIT SPECIFIC VENTILATION SHAFT DESIGNS— TYPE 1(DWG.NO-ST-M~12) . :;3‘:,2‘;5?',“::,;“2“;'”’;,9:;2:'5‘“
SECTION 1-1 SECTION 2-2 o which reflect this Design Philosophy
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CONCRETE POCKET

o 7.1/2" DEFLECTOR PLATE WBX1S MIN: SIZE) AS REQUIRED TO CONTAIN
3'-3/4" OVERALL REMOVABLE 4 SUPPORT MEMBER e w1 Y
9y = » ’ » | » -M—- —-F— ——M——
3"X3"X1/2 2'-63/4" FRAME 37| [DRILLED & COUNTERSUNK _,4\ 7 O INS'EI' SECT',ON ',,(ST M=137) BEARING BARS:3"x3/16"
STEEL HOLES IN FRAME FOR - L] ] L3"x3-1/2"x1/2 AT 11/16" C.C. MAXIMUM
LFRAME ; 3/8"8x1" FL)AT HEAD BOLTS 5 ;&)TNI_:T \i“ = i |
— el 6 REQUIRED T ;T I S 1 "x3/16” CROSS BARS
SARPED STEEL =53 HINGES (2 REQUIRED) i REAR PN : 23 3"1/2°1,/2" OMITTED TO 8 o 1/4” T
i mnm PRECAST o = END BANDING
GRAB_BAR WELDED (SEE NOTE "A” BELOW) Q CONC.BEAM | o i gorémg f Eom;/_% ?F/'»;Ng% WE 23/4"x3/16"
A e g 1/270 WEEP HOLE < i 03 T4 & #'=2"tMONG—4"x1/2"STL B 6"1/2" STL B —— :
_ [T~ STAINLESS STEEL |_BEARING BARS | Y2 : (CONCRETE FORMING MEMBERS) /8 o
REMOVABLE HOLD—OPEN DEVICE i 1E 0 '
| e Il T = st M |
REFER TO — L H RELEASE HANDLE 3'-0 ! ! ONCRETE FORMING STRUCTURAL DRAWINGS . 7
DWG: ST-M—-137 O 1/2"¢ WEEP HOLE 6"X 1/2" - MEMBER; 1/2"X4" FLAT STL. - :
4 k ! 4 ST'L.R PL. o - I IR —4—2* LONG 1/2"¢ 6" LONG —— 4
A 7 ! A PANEL "A” ’ N ||l ] ANCHORS AT PR
o ' SCALE : 3/4=1"—0" <10 —~ T COUNTERSUNK HOLES 3-0" 0.C. a4 T
"3 /16" i % ; 3 A G AL i FOR FLAT HEAD BOLTS el g
1-1/4"x3/16" ———|— Il [T LIFTING MECHANISM 7 ey e ACCESS HATCH TYPE *A” TS e
352332 Eﬁf %EARING % g)EEHIIE‘I%YI'YE %UTI)N 3'-0" T ¥ i (SEE PLAN THIS DWG.) 1/2° STL R P .
BARS ‘W/END BANDED DWG. NO. ST—M—137). VR TICA. G J Y CONCRETE EE_INSET (SPACER) e
SIZE 40 1/2"x28" 1/4" STEEL PLATE R , / SECTION llI - 1/4" a - 5 1
BEARING BAR SHALL o L1 § (CHECKERED) —1 . (ST-M-137 PANEL "B ACGESS  HATCH 2 1/2"x1/4" - <4
RUN IN 40 1/27  — SEE INSET £ 3"x3-1/2"x1/2" IYPE A BEARING BARS A
DIMENSIONS ﬂTYP) SECTION I" L sgemNseT (AT SIDE WALK LEVEL) 4 < 4 PR
PLAN VIEW !6UPE ARM (ST-M-137)  BLAN N S
3"x3"x1/2" STEEL S — (ST-M-137) HATCH "A” b
E/ ” ” - a
LFRAM ACCESS HATCH TYPE "A PLAN VIEW N " a4 a-
np» NOT TO SCALE H /— SEE "SECTION 2-2" —n= Y =" (MIN.) A325N 1"¢ 1/4"ST'L B FOR SLAM LN e
N A _Aher nnn ON DWG.NO. ST—M—137 (BELOW HATCH & GRATING) THRU BOLT W, X, LOCK MECHANISM . e
THE HINGES FOR ACCESS HATCH TYPE "A" SHALL r——T-H{——COVER IN FULL .NO. . TS PHRU BOLT W/ s === owe NO. SToMo13 o
HAVE THE FOLLOWING FEATURES: Il {FQ  OPEN POSITION -T.S. X A NS DG, | ?MIN )fNon-: Ty La
1. 3/8 —16 x1” LONG TAMPER PROOF STAINLESS I|.-;l]-4|::t| A1z (5 ‘REQUIRED) ) \
EL LOCK BOLTS (3 PER HINGE i | STAINLESS ST'L HOLD BEARING BARS 8 REMOVABLE SUPPORT
2. 3/8 —16 x1” LONG STAINLESS STEEL HEX.HD Iy OPEN DEVICE WITH RED <DEARING BARS | == MEMBER (SEE DETAIL "E") DETAIL ”A”
BOLT & LOCK NUT (2 PER HINGE) H REAR PLATE CEZZZZRS ====b> 4 DETAIL "A"
oPEN I VINYL RELEASE HANDLE PANEL "B ACCESS HATCH 3 L NTS
i L=1
. REMOVABLE ITEM 1 ETAIL "H" | NOTE %5, B TERMINATE, 3%1/2" —FRONT PLATE
5/16"x5/16” SQUARE KEY PLUG NOTE "A" 1 (ST_M 137) NO. ST-M=137 FORMING MEMBER 4 WIDExS" DEEPX1 /2 (MIN)
AND HANDLE. REFER TO 4" FORMED STL < (sPACERf' AT W8x15 | | —é THK STL . b
1/4" X
NOTE 9; ON DWG. ST-M—137— EXP, T, H CoNTAIN 178 THRU BOLTS
34— 7 -L_4- CHANNEL  FRAME THROUGH BOLTE_F ------------ € | S VN, PRECAST CONCRETE (2 REQUIRED)
1 yom (BEYOND) WEEP- > | p——Wex15 (MIN.) BEAM
3'x3"x1/2" STEEL 372 Dz HOLE(S) CONCRETE POCKET 11—
FRAME (3 SIDES) SLAM LOCK, SLAM P — /) © W8x15 SET BOTTOM
3" LOCK CATCH PLATE, W8X15(MIN.SIZE) A X DETAIL "G”
" ETC. OMITTED FOR , OF POCKET FLUSH W/ DETAIL "G~
;] . SUPPORT MEMBER -/ ICONCRETE| e - el st 3o 10"
f H © CLARITY (BEYOND (ICONCRET [BC SCALE: 3"=
k N 7 MEMBERS (ST-M—-137)
. o |- —2-9 7/8"
5/8"¢ HOLE(S) IN FRAME / . < = -
FOR BOLT—DOWN 1/2"¢ WEEP " pa PANEL "B SECTION 3-3
STAINLESS ST'L SLAM LOCK HOLE(S) © SCALE :3/4"=1"-0" T (ST-M—137)
W/BRONZE SPOON HANDLE '—6 3/4” FRAME OPENING " "
(LENGTH) |3 ACCESS HATCH FRAME . ACCESS HATCH —NOTE "A" ITEM 2
vy "an
247 LONG. 3742 i 3'—3/4" OVERALL MOUNTING DETAILS TYPE A CONCRETE FORMING
SCALE: 3/4"=1'-0" 3 1/2°X3°X1/2" ANGLE MEMBERS: 1/2"ST'L. PLATES
SECTION 4-4 meers OMITTED TO CONTAIN ANCHORED TO CONCRETE
NOT TO SCALE {2STL PLATE PANEL "A” "x3/16" 3 1/2°X3" CHANNEL WITH 4—1/2° DIA-6" STRAP
(SPACER) THIS 1"X3/16 FRAME & 3"X1/2"STEEL ANCHORS "(NOTE: TERMINATE 1/2°X3"
SIDE OF W8X15 - . CROSS BARS PLATE, FORMING MEMBER AT W8X 15).
371 /2"ST’ CCESS HATCH PANEL 3"X 3/16” BEARING BARS 1/4" STEEL
3"x3"x1/2"ST'L. —fCCESS HATCH _ . . .
ANGLE FRAME \ | Access HATCH TYPE "A —1/4 2o/t
I 4 n ”, ”
£3"x3—1/2"x1/2" TYPE “A° 3t/ sn_ﬂ /:,* 1" X 3/16" CROSS L3 3-1/2"X 1/2 BARS  — NS N
+||_1 /4 FRAME 1/4 /  BARS | HATCH "A™
\, \ /] ROSS ; 1/2" X3"X 3"ST'L
N / Y H’ R 2 A0 01 |COUNTERSUNK _ HI A’:G'-E,, FRAME ~_} "
> o /2 /; w; g HATCH np ) | Y Y oHOLES FOR FLAT <f f (S/PACER)A'% ] SRR
) QAT 2 1/2"x 1/4 — | 7//7.7. ). HEAD BOLTS (SEE ‘
x\\\\ AL NN 074 PLAN VIEW” THIS Ww8Xx15 A T
p BEARING BARS X HOLD —OPEN ARM| (i
V‘ 1 |~21% \ \ DWG?' — _/ 3/48 GRAB —] \ { . I
LIMITS OF NCR - GUIDE ARM val” 8 1/2°X6"STLR  — / BAR W8x 15 (MIN.SIZ I2,
w8 X, 15 b4 CENTERLINE 4 SUPPORT<—1 - | L [SUPPORT MEM— A .
6" STRAP & XT/ z 9“ O & FRONT PRECAST —— d H—— APPROXIMATE
ANCHORS AT (sup 15 HOLD—OPEN PLATE BEAM ACCESS X i LIMITS
s-onee & SHEE%Tr M ‘f., . DEVICE v v HATCH CONCRE;I’E POCKET OF POCKET
[ S W8x15(MINIMUM _SIZE) 2"DIA, 6" _STRAP, TYPE "A” BEYOND(SEE "PLAN VIEW™t N\ V1t
b g Y P L JCORNTERSUNK HOLES MM SI25) | JEMBER W&okt T e . & "SECTION 3-3" ABOVE).  “\—LIFTING MECHANISM
) 1. g b - SEE PLAN VIEW THIS WELDED TO FRONT PLATE (SEE NOTE 5. ON DWG.
g 399 ( ) 3 DETAIL "C” NO. ST-M-137).
DETAIL "D DRAWING). DETAIL "E DETAIL F SRR =T
SCALE: 3"=1"-0" SCALE :3"=1"—0" SCALE :3"=1"-0 3i=1—
(ST-M-137) (ST-M—137) (ST-M—137) (ST-M—137)
REFERENCE DRAWNGS REVISIONS ETROPOLITAN AREA TRANSIT AUTHORITY
oesovep 28 70 | oweeR DESCRPN e —— WASHINGTON METR MECHANICAL STANDARD DRAWING
JST=M—-137| FRAMES AND GRATINGS SHEET 1 OF 2 and issu
DRAWN L PROCYK 37 IST-S—004DRAINAGE AND VENTILATION STRUCTURES TYPICAL DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT FRAMES AND GRATINGS SHT. 2 OF 2
CHECKED _D- HOWE 10-?25 DETAILS AND REINFORCEMENT OFFICE OF ENGINEERING AND ARCHITECTURE
— DATE 7
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SYMBOLS
PRESSURE IN THIS LINE
OPERATES VALVE
INLET s—C-- £ oumer
INLET
AIR VALVE

3—WAY, 2 POSITION
PNEUMATICALLY OPERATED
DOUBLE INLET, SINGLE OUTLET
TYPICAL FOR AV-2

PRESSURE IN THIS LINE
OPERATES VALVE

N.C. c
OUTLET —ummtt — OUTLET
EXHAUSTS TO °
ATMOSPHERE
N.O.
i
INLET
AIR VALVE

3—WAY, 2 POSITION
PNEUMATICALLY OPERATED
SINGLE INLET, DOUBLE OUTLET
TYPICAL FOR AV—-1, AV-3, AV—4

ENERGIZED SOLENOID
OPERATES VALVE

OUTLET

OUTLET
N.O. EXHAUSTS TO

ATMOSPHERE
AIR_VALVE

3—WAY,2 POSITION

ELECTRICALLY OPERATED

SINGLE INLET, DOUBLE OUTLET

TYPICAL FOR EP-2, EP—4, EP-5, EP-7

OUTLET

OUTPUT
TEMP. BELOW 50°F—LINE OF PRESSURE

INLET +¥—=

INLET TEMP. PRESS 50°F OR HIGHER— 0 PSI
MAIN LINE | RC—I ABOVE Of
PRESSURE

PRESSURE SIGNAL

FROM TEMPERATURE

TRANSMITTER

INLET  T—7 OPERATED

RECEIVER—CONTROLLER
TWO POSITION, REVERSE ACTING

NOTE: FOR ADDITIONAL SYMBOLS AND ABBREVIATIONS
SEE DRAWING DD—-M-153

: :I FROM UNDER

PLATFORM

[D-2]
TO GRADE N.O.
E— | * ——
FAN
FLOW DIAGRAM
O.A.
DAMPER
LSFS (N.0.) b2
EP-2 T
N.O. EXH.
.0\ /N.C. B EXH
CL—1 Y
_@ N.C. TO PE3
@ PRESSURE 7 DAY
SWITCH PROGRAM
CLOCK

CONTROL DIAGRAM

START UPE
,"’ FANS AS REQUIRED

(REF ST—M—140)

UNDER PLATFORM EXHAUST FANS

SEQUENCE OF OPERATION

AUTOMATIC OPERATION— WHEN TEMPERATURE AT SPACE THERMOSTAT T—3 RISES ABOVE 70°F, THE UNDER
PLATFORM EXHAUST FANS SHALL BE STARTED THROUGH PNEUMATIC—ELECTRIC SWITCH PE—5. WHEN UNDER
PLATFORM EXHAUST FANS ARE STARTED, SOLENOID AR VALVE EP-2 IS ENERGIZED, OPENING THE OUTSIDE

AIR DAMPERS THROUGH DAMPER OPERATOR D-2

7 DAY PROGRAM CLOCK CL—1 SHALL STOP THE UNDER PLATFORM EXHAUST FANS THROUGH EP-7 AS

PROGRAMED

— "EMERGENCY ON” CONTACTS ENERGIZE THROUGH THE REMOTE

SUPERVISORY CONTROL SYSTEM SHALL START ALL FANS AND "EMERGENCY OFF” CONTACTS SHALL STOP

ALL FANS.
GENERAL NOTES

1. DAMPERS AND ASSOCIATED CONTROL DEVICES OF DOME RELIEF, VENT SHAFTS AND FAN SHAFTS WILL

BE FURNISHED AND INSTALLED UNDER SECTION 15900, CONTROL EQUIPMENT, OF THE SPECIFICATIONS.
2. SUBWAY VENTILATION FANS AND UNDER PLATFORM EXHAUST FANS SHALL BE REVERSIBLE. NORMAL MODE -

OF OPERATION IS EXHAUST, WITH THE SUBWAY VENTILATION FANS EXHAUSTING AIR FROM THE TUNNEL
AND THE UNDER PLATFORM EXHAUST FANS EXHAUSTING AIR FROM THE TRACK AREA AT PLATFORM
LEVEL. SUBWAY VENTILATION FANS AND UNDER PLATFORM EXHAUST FANS SHALL BE REVERSIBLE TO
OPERATE AS SUPPLY FANS IN EITHER THE AUTOMATIC OR EMERGENCY CONTROL SETTING.

3. PROVIDE TEE FOR PORTABLE RECORDING DEVICE.

4. ELECTRIC SIDE OF PNEUMATIC CONTROL SYSTEM AND ELECTRICAL SCHEMATIC DIAGRAMS FOR REMOTE

SURVEILLANCE AND CONTROL ARE NOT SHOWN ON THIS DRAWING.

SPACE THERMOSTAT
LOCATE ON STATION
PLATFORM (MIDWAY)

CONTINUE FOR ADDITIONAL FAN AND
VENT SHAFT DAMPER INSTALLATIONS

. AS REQUIRED
LSF _
FAN NO.2 NF %
o EXH.
N.O. DAMPER, FAN NO.2
LSFS
EP—4 FAN NO.1 | FAN SHAFT DAMPERS
EXH. [ NC]|AV-1
N.O. D—
, EXH. N.O. DAMPER, FAN NO.1
— TO ADDITIONAL EP—4'S NO
AS REQUIRED
TO ADDITIONAL AV—2'S —ST0 ADDITIONAL FAN DAMPERS, AS REQUIRED
—3 AS REQUIRED

N.C. ¢|;AV‘2

\UJ

EXH: N.C.FAN SHAFT BYPASS DAMPERS

NO  TEST VALVE

— TO ADDITIONAL VENT DAMPERS
AS REQUIRED

D-4
O—7//#—N.C. VENT SHAFT DAMPER

wv—s T o N.C. VENT SHAFT DAMPER
Fe—t Ot~ NC.

MONITOR BXH. TNO.  TeeT

TEMPERATURE " VAIVE  "MONITOR AR PRESSURE AT TEE

(ABNORMAL)

AT TEE STARTER, FAN 1

@ REMOTE_SURVEILLANCE
No_ & CONTROL

U

STARTER, FAN 2

@
REMOTE SURVEILLANCE
.C. & CONTROL

EP-5 §c

EXH.
N.O. N.C.

——— TO ADDITIONAL PE-7 S

—PS) N.C. PRESSURE SWITCH AS REQUIRED

CONTROL DIAGRAM

TUNNEL VENTILATION
NOTE: DAMPER OPERATORS SHALL HAVE PILOT POSITIONERS

@ CONTROL AIR SUPPLY

SEQUENCE OF OPERATION

1.

4.

5.

AUTOMATIC OPERATION—WHEN TUNNEL TEMPERATURE RISES ABOVE 50°F, TUNNEL TEMPERATURE TRANSMITTER T—-7, THROUGH RECEIVER—
CONTROLLER RC—1, AIR VALVES AV—2 AND AV—1 AND DAMPER OPERATOR D—3, SHALL OPEN FAN DISCHARGE DAMPERS; THROUGH RC-1,
AV-3 AND DAMPER OPERATOR D—4 SHALL OPEN VENT SHAFT DAMPERS; AND THROUGH RC-—1, AV—2, AV—4, AND OPERATOR D-5, SHALL
OPEN FAN BYPASS DAMPERS VENT. WHEN TUNNEL TEMPERATURE EXCEEDS 95'F, SUBWAY VENTILATION FANS ARE STARTED IN SEQUENCE
THROUGH PNEUMATIC—ELECTRIC SWITCHES PE—7. AS EACH FAN IS STARTED, THE DAMPER SHALL OPEN THROUGH EP-4,AV—1, AND D-3;
DAMPERS OF NON OPERATING FANS SHALL CLOSE THROUGH EP—4, AV—2, AV—1, AND D-3; AND FAN BYPASS DAMPERS SHALL CLOSE
THROUGH EP-4, AV-2, AV—4, AND D-4.

ON A FALL IN TEMPERATURE, FANS SHALL STOP IN REVERSE ORDER, DAMPER OF EACH STOPPED FAN CLOSING; WHEN ALL FANS ARE
STOPPED, FAN DAMPERS AND BYPASS DAMPERS SHALL OPEN. ON A DECREASE IN TEMPERATURE BELOW 50°F, ALL VENT SHAFT, FAN
DISCHARGE, AND FAN BYPASS DAMPERS SHALL CLOSE.

TEMERGENCY ON" OPERATION— RELAY CONTACTS CLOSED BY REMOTE CONTROL SHALL ENERGIZE SOLENOID AIR VALVE EP—5 WHICH WILL
CLOSE ALL VENT SHAFT DAMPERS THROUGH AV—3 AND OPERATOR D—4. ALL FANS SHALL BE SEQUENTIALLY STARTED ELECTRICALLY. AS
THE FANS ARE STARTED, BYPASS DAMPERS SHALL BE CLOSED THROUGH EP—4, AV—-2, AV—4, AND OPERATOR D-5, AND FAN DISCHARGE
DAMPERS SHALL OPEN THROUGH EP—4, AV—1, AND DAMPER OPERATOR D-3.

~EMERGENCY OFF” OPERATION—RELAY CONTACTS CLOSED BY REMOTE CONTROL WILL ENERGIZE CONTROL CIRCUIT RELAY, OPENING ITS
CONTACTS, STOPPING ALL FANS.

FAIL—SAFE OPERATION—LOSS OF CONTROL AIR PRESSURE SHALL CLOSE ALL VENT SHAFT DAMPERS, CLOSE ALL FAN BYPASS DAMPERS,
OPEN ALL FAN DISCHARGE DAMPERS, START ALL FANS IN SEQUENCE. PROVIDE A REMOTE INDICATION THROUGH CLOSURE OF PRESSURE
SURVEILLANCE SWITCH CONTACTS, AND PERMIT REMOTE ELECTRICAL CONTROL.

MAINTENANCE OPERATION— LOCAL MODE SELECTOR SWITCH WILL PERMIT LOCAL CONTROL OF FANS FOR MAINTENANCE OR EMERGENCY
OPERATION. VENT SHAFT AND BYPASS DAMPER OPERATION MAY BE TESTED BY EXHAUSTING CONTROL AIR TO DAMPERS BY MEANS OF
3—WAY AR VALVE.
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CONTROL AR

SUPPLY
CHILLER
7~ CONTROL
@ CIRCUIT D—
INLET VANE
?4:5\(? CHILLERT 1

N SET @ 43°F
PIPE THERMOSTAT

TEE WITH 6" TUBING
_)/ & CAP FOR USE OF

REMOTE SURVEILLANCE
AND CONTROL

PRESSURE REDUCING
STATION

REFRIGERATED
AFTERCOOLER

AR COMPRESSOR
SgLOmATlc SEE GENERAL NOTE-1
THIS DWG.

IN SERIES WITH

CHILLER CONTROL

CIRCUIT. PROVIDE TERMINALS AT
PANEL FOR SERIES CONNECTION FOR
REMOTE SURVEILLANCE & CONTROL

CHWS CONDENSER WATER
FLOW SWITCHES PUMP AUXILIARY
MAKE ON FLOW
TO TOWER FAN
@ (STEP CONTROL
EACH FAN OF
Toszg
= CONDENSER WATER
THERMOSTAT
SET 85°F

CONTROL DIAGRAMS

CHILLED WATER SUPPLY
TYPICAL FOR SINGLE CHILLER INSTALLATIONS
SEQUENCE OF OPERATION

CHILLED WATER PUMP IS STARTED AND STOPPED MANUALLY BY AEMS
OPERATOR. WHEN CHILLED WATER PUMP IS OPERATING, CHILLED WATER
SUPPLY THERMOSTAT T—5 STARTS CHILLER AND THROUGH INTERLOCK,
STARTS CONDENSER WATER PUMP BY MAKING CIRCUIT OF PE SWITCH
PE—6. THE CHILLER IS PREVENTED FROM OPERATING BY FLOW SWITCHES
F—1 AND F—2 UNTIL FLOW IS ESTABLISHED IN THE CHILLED WATER AND
CONDENSER WATER MAINS. WHEN CHILLER IS STARTED, T—5 MAINTAINS

ITS SETTING BY MODULATING COMPRESSOR INLET VANE THROUGH OPERATOR
D—2. WHEN CONDENSER WATER PUMP IS STARTED. CONDENSER WATER
THERMOSTAT T—6 IS PLACED IN CONTROL OF TOWER FANS. T—6 MAINTAINS
ITS SETTING BY CYCLING FANS IN STEPS.

DUCT THERMOSTAT IN
RETURN AR

CHILLED WATER COIL

1.

FILTER
RETURN AR E ] /®

& U T
N 2.

PLATFORM (MIDWAY)

3-WAY VALVE (V—I)———“i (SPACE_THERMOSTAT
CHWR OUT——2° FXCHWS IN IN' MEZZANINE PYLON 3
FOR MEZZANINE UNIT) '

FLOW DIAGRAM

CUMULATOR
SET @65°F

c-1

PR
~ RESTRICTOR

DUCT THERMOSTAT IN RETURN AIR
WITH EXTERNAL THERMOMETER
D/A-SET 85'F

@ TO FAN START
PE NO

— M—15 LBS CHWS
FROM T-3 B-13 LBS

B
GEF sT_M—139) ONE PER UNIT

COOLING COIL VALVE
c 9-13 LBS

CHWR

q
@szONTROL AR SUPPLY

CONTROL DIAGRAM

AIR_CONDITIONING UNITS

(TYPICAL FOR THREE—WAY VALVE CONTROL
WITH TWO POSITION FUNCTION ONLY)

SEQUENCE OF OPERATION

WHEN TEMPERATURE AT SPACE THERMOSTAT T-3 RISES ABOVE 80°F,

THE AIR CONDITIONING UNIT FAN IS STARTED THROUGH PE-3. RETURN
AIR THERMOSTAT T—1(OR SPACE THERMOSTAT FOR MEZZANINES) OPENS
VALVE V—1 TO MAINTAIN THE THERMOSTAT SETTING (85°F).

IF THE SPACE TEMPERATURE FALLS BELOW 78°F, THE AIR CONDITIONING
UNIT FAN SHALL STOP AND V—1 SHALL RETURN TO ITS NORMAL POSITION.
TIME CLOCK CL—1 SHALL STOP THE AIR CONDITIONING UNITS FANS
THROUGH EP—7 AND PE-3 AS PROGRAMMED SEE ST—-M-139.

GENERAL NOTES

CONTROL AIR FOR THE INDIVIDUAL STATIONS AND FOR CHILLED
WATER PLANT IS PROVIDED BY AN AIR COMPRESSOR AT RELATED
CHILLED WATER PLANT. A REFRIGERATED AFTERCOOLER IS

PROVIDED TO LOWER THE MAIN AR DEW POINT BELOW —10°F. MAIN
AIR IS SUPPLIED THROUGH A FILTER AND REDUCING STATION WHICH
SHALL MAINTAIN 20 PSIG MAIN AIR PRESSURE.

IN ADDITION TO THE CONTROLS INDICATED, PROVIDE LOCAL H.O.A.
SWITCH FOR ALL AIR CONDITIONING UNITS (A.C.U.'S).

ELECTRIC SIDE OF PNEUMATIC CONTROL SYSTEM AND ELECTRICAL
SCHEMATIC DIAGRAMS FOR REMOTE SURVEILLANCE AND CONTROL ARE
NOT SHOWN ON THIS DRAWING.
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TABLE 1 TABLE 2
WATTS PER_FOOT REQUIRED FITTINGS — HEAT SINKS
WITH 1.0" THICK CELLULAR MINIMUM WATTS REQUIRED WITH 1.0” THICK CELLULAR
GLASS INSULATION (SEE GLASS INSULATION (SEE NOTE-8)
NOTE—8)
PIPE WATTS INSULATION PIPE | VALVE PIPE*
FLANGE
SZE |PER FT. | PIPE SIizE SIZE | (WATT SHPFORT END VIEW
_ ” _| (WA | (WA [ (waTT) | (WATT) S FASTEN, AT APPROX.
1/2 2.7 3/4 1/2 2.7 2.7 8.1 2.0 1I-_IE¢EING gTAgB'I:g?N gR —0" INTERVALS
3/4" 3.1 1" 3/4 | 341 3.1 8.5 2.3
1" 3.5 1174 1 5.3 4.4 8.8 2.6 (NOTE-1 ' F-0" APPROX i
1.1/2"] 45 2" 11/2"] 9.0 6.8 9.0 3.4
2" 5.2 2 1/2" 2" 10.4 7.8 9.4 3.9
3" 7.0 3 1/7° 3" 21.0 10.5 10.0 | 5.3 V4
4" 8.4 4 1/2" 4 25.0 12.5 10.5 6.3 ¥4
5" 10.2 6" 5" 30.6 15.3 11.0 7.8 \
6" 11.3 7" 6" 33.9 17.0 115 | 85
7" 13.0 8" 7 39.0 19.5 120 | 9.8 BANDING OR HEATING y 4
" . ” 8" 43.5 ) 14.5 STRAPPING TAPE , WRAP LOOSELY
8 14.5 S i 21.8 12.5 ELEVATION ‘ (NOTE=1) V4 AROUND PIPE AND
9 16.0 10 9 48.0 24.0 13.0 16.0 N P PRSTEN AT GENTER
10” 17.5 10" 107 52.5 26.3 14.0 17.5 HEATING TAPE ON PIPE FLANGE \ y
1z 205 12 12" 59.0 31.0 15.6 | 20.7 lel.% '%Eg%mF ggR . y,
4 4 4
. * SEE NOTE-6 3'—0" OF PIPE 7 T Ty
18"MAX. | 18"MAX. | (SEE NOTE-7) N P
(TYP) (TYP) \ /
BANDING OR
£ STRAPPING A Y 4
( = N \./
U E’é%%%ﬁ‘gé‘” I HEATING TAPE INSTALLATION ON PIPE
— HEATING GLOBE OR APPLICATION) STRAPING
TAPE GATE VALVE PIPE JACKET
(NOTE-1) HEATING TAPE e
HEATING )= & INSULATION
TAPE AR SPACE
AR SPACE m’?‘ﬁ: HEATING
1 ~ TAPE
PIPE _| T BANDING OR
QEQI(%G) F STRAPPING
’ INSULATION N PIPE NOTES
(SEE TABLE 1)
" HHOE SRS PELFOgL 21,8 SAGE,
HEATING TAPE ON ELBOW "LII-IFI‘-:E PIPE OR BY MULTIPLE TAPES PARALLELING THE
END VIEW ELEVATION '
HEATING - - 2. DO NOT BEND TAPE TOO SHARPLY (MIN;MUM BENDING
RETAINING RADIUS IS 6 TIMES THE TAPE DIAMETER).
WIRE(TYP.) INSULATION FOR HEATING TAPE
DO NOT ALLOW TAPES TO OVERLAP OR TOUCH.
BANDING OR
DO NOT PULL TAPES TIGHT. ALLOW FOR HEAT
STRAPPING EXPANSION.
2',53{2‘%“* BANDING OR 5. BANDING OR STRAPPING —MAXIMUM SPACE BETWEEN
STRAPPING FASTENERS —18 INCHES;
A. STRAPPING —1/2"X.020 STAINLESS STEEL STRAP
AND CLIPS FOR APPLICATIONS ABOVE 10 WATTS/FT.
B. WIRE —18 GAUGE (.047"DIA.) DEAD SOFT ANNEALED
F STAINLESS STEEL WIRE, FC}R APPLICATION TO
FORM A LOOP AND WRAP AND INCLUDING 10 WATTS/FT.
HEATING TAPE AROUND ‘ PG TooE ARGUNAP ’ C. GLASS TAPE — ACCEPTABLE FOR APPLICATIONS
VALVE AS SHOWN. FOR _‘_¢—4,_l HEATING TAPE AROUND .
LOCATE SENSING BULB BELOW 6 WATTS/FT.

LENGTH OF TAPE SEE

(NOTE-7) '\ L I:’

VALVE AS SHOWN. FOR
LENGTH OF TAPE SEE
(NOTE-7)

AWAY FROM HEATING TAPE —/
(4" CLEAR IF PIPE SIZE
PERMITS)

PIPE TEMPERATURE
SENSING THERMOSTAT

THERMOSTAT BULB

7

6. NOT REQUIRED IF INSULATED PIPE SUPPORTS ARE USED.

7. L= LENGTH OF HEATING TAPE REQUIRED IN FEET.
(PER FOOT OF PIPE)

]

L= HEATING TAPE OUTPUT WATTS/FT.

INSTALLATION 8.

IF 2.0" THICK INSULATION IS PROVIDED. REDUCE
WATTS PER FOOT BY 35%.
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|
‘v‘m?%l]SNLA%EEEPEELEF‘E\L°‘§L%¥”SHE| ——— - - — A RELAY SCHEDULE
FOR PILOT LIGHTS AND RELAYS CONTACTS USED CONTACTS PROVIDED
A Q ax | @ % RELAY| N.O. | N.C. |'IN N.O. | N.C. [FORM C RELAY TYPE(SEE NOTES 2,3,5.6)
' e v P) A 3 3 - = - 5 |POTIER & BRUMFIELD LATCHING KBP20DG2A
f LU NP Z C 1 2 = = = 5 |POTTER & BRUMFIELD LATCHING KBP20DG24
|) ~ A P Px Q) w E 2 2 - = = 5 |POTIER & BRUMFIELD LATCHING KBP20DG2A
SEE NOTE 4 BLY \F) yan z P 7 2 = 8 4 —__[GE_CR120B08422
..LO_QAL_S&j \ZY £ " Px 7 2 = 8 4 —|GE CR120B08422
LOCAL EXHAUST o) © | () Z Q 7 2 - 8 4 —  [GE CR120B08422
v L ey = )= “ R = =10 7 | — | cals0ai008
1 ~— e s — — 2 — R p.
I TDPU - . » 1 ’;' Px \RJ ; S 1 6 — 2 8 — GE CR120B02822
—————————— o] — = 2 = 2287022220 TDE_40 Sec
— IME:@ MAG 'i.'sll z A Q él | R P X = = 5 5 =—[E CR133809555
| | MS* ME TH Z Gék_" i 1L f-ﬁ g [ FS* 1 — 4 2 = GE_CR122BT04222B TDD 20 Sec
! = oo (Ll & ' i i N = FEX | 1 1 = 4 2 —  |GE CR122BT04222B TDD 20 Sec
I b ST - x R 2 W* 3 - = 4 2 —_ |GE_CR122BT04222D TDE 40 Sec
| Y*INSTL 1Z*INST [ ' P51 3] Y* 1 = 1 - = 7 |AGASTAT 7012 AEMLL — 20 Sec DELAY
I [ s?l-E_NQlE)_Al_R_lVALVE B os’ T 4 %* 1_ : 1_ : : E AGASTAT 7012 AEMLL — 20 Sec DELAY
MOTOR F—p- = MS*-F —- 57 ME¥ | LN (4 BOX A
STARTER | /] [ P4 3 o ol o ABBREVIATIONS
| I___k_/___l u
1] 1] I ~ f_‘ o ol o SUPPLY MODE () T Qet TDPU—TIME DELAY PICK UP ES—FAN DAMPER END SWITCH
L O 5 ——o ot H LS—FAN DAMPER LIMITS EACH BP—BYPASS DAMPER LIMIT SWITCH
| == 3] EXHAUST MODE  (C) O GFP—GROUND FAULT PROTECTION  MS—SUPPLY MOTOR STARTER
! L (FS | (C\FAN SuPPLY| & S [ Teset] PS—PRESSURE SURVEILLANCE SWITCH ME—EXHAUST MODE MOTOR STARTER
| TS FS " c FS—SUPPLY MODE AIR FLOW RELAY FE—EXHAUST MODE AR FLOW RELAY
| | :\DIFFERENTIAL FLow SENSOR | 6 | . REMOTE AUTO CONTROL (C) : . SEE ST-AC—49 FOR ADDITIONAL ABBREVIATIONS AND SYMBOLS.
| z | o | o
—-)° SEQUENCE OF OPERATION
i HE3H (e eusT 2 | o o-—o—REMOTE EMERGENCY ON (©) ’get I REMOTE CONTROL MODE OPERATIONS
! L2 e ——o oo L] ,e)set A.WITH CONTROL AR — SEQUENCE AS DESCRIBED ON ST—M-139 AFTER MODE SELECTED
| | " —F REMOTELY THROUGH RELAYS A,C.E.P OR Px, AND Q OR Qx. PE—7 CONTACT CLOSURE ENERGIZERS
FAN MOTOR FAN MOTOR HEATER [ | F T EP—4, OPENING DISCHARGE DAMPERS AND ENERGIZING TIME DELAY RELAY W THROUGH INSTANTANEOUS
—1 6 oto CONTACT OF RELAY Y OR Z. FAN DAMPER LIMIT SWITCH CONTACT CLOSURE AND TDPU CONTACT CLOSURE
FAN POWER CIRCUIT { T 1o, {—o— REMOTE. EMERGENCY OFF © T (O OF RELAY Y OR Z WILL START FAN.
! :
I | | F @) B.WITHOUT CONTROL AR — DESIRED MODE SELECTED REMOTELY. LOSS OF CONTROL AIR SHALL
I (x%) OPEN ALL FAN DISCHARGE DAMPERS AND CLOSE PE—7 CONTACTS, STARTING ALL FANS AS DESCRIBED
| LOCAL SUPPLY o —~ | | [ reset IN PARAGRAPH A.
(- {z*) A P Px EMERGENCY ON/OFF MODE OPERATION — RELAY C RESET, SELECTED REMOTELY WILL
/LOCAL EXHAUST o\ © 1 oo I J— ENERGIZE RELAY R, CLOSING ITS CONTACTS AND STARTING EACH FAN IN SEQUENCE THROUGH TIME
] ] ¥ ; —) < | SUPPLY MODE (i) DELAY RELAYS Y OR Z. RELAY E SET, SELECTED REMOTELY, WILL ENERGIZE RELAY S OPENING
$T‘r;sdDszng_Reﬂects ac\'l1VMATA Y,I YA o 2 6 odo CONTACTS IN EACH FAN CONTROL CIRCUIT, STOPPING ALL FANS.
ndard design approach. o
Project specific drawings must be foF e A z | ol o A §_ Il. LOCAL MANUAL OPERATION—
developod by the Contractor ™ | @ T° EXHAUST MODE () ' ALL FANS ARE STARTED SEQUENTIALLY ACCORDING TO MODE SELECTED BY MANUAL MODE SELECTOR SWITCH
which reflect this Design Philosophy MAG ILS':-L z | THROUGH TIME DELAY RELAY Y OR Z FOR LOCAL EXHAUST MODE AND LOCAL SUPPLY MODE, RESPECTIVELY.
MS* ; [ — -'—O o—o0
' Sk gl 2 T olo 2 i Ill. REMOTE_SURVEILLANCE—
wer T - 0| = |  REMOTE-AUTO CONTROL (1) | AN ABNORMAL OPERATION INDICATION WILL BE TRANSMITTED WHEN A FAN SHOULD BE OPERATING BUT PROPER
Y¥INSTL 1Z*INST a +—o o4o AR FLOW IS NOT ESTABLISHED. A REMOTE CONTROL ABNORMAL INDICATION WILL BE TRANSMITTED ON LOSS OF
SOLENOID AIR_VALVE g & | E s CONTROL OF AIR PRESSURE. ON LOCAL MODE SELECTION OTHER THAN REMOTE, ON LACK OF REMOTELY
TN 5| 3 4o o4 Il ii SELECTED DIRECTION, OR BLOWN FUSE OR TRIPPED CIRCUIT BREAKER. A FAN SHAFT DAMPER ABNORMAL
L (Fpas—1 g |~ REMOTE EMERGENCY OFF () | INDICATION WILL BE TRANSMITTED WHEN THE FANS SHOULD BE OPERATING BUT THE FAN DAMPER HAS FAILED
R € 24— TO OPEN OR THE BYPASS DAMPER HAS FAILED TO CLOSE.
TO TRANSFER SWmeH | | be==to = °T° R ¢
THRU, 480V BUS BAR — @) 3 ——o oo T T I, Lo, NOTES:
FS) | r\FAN SUPPLY| O ) | REMQTE EMERGENCY ON ()#-T 1. RELAYS ARE SHOWN IN DE—ENERGIZED CONDITION.
sl & | J-rs1- 14 e LATCH RELAYS ARE SHOWN IN THE REST STATE.
DIFFERENTIAL ‘ﬁow SENSOR | ]:'53 ]:'53 '|:ISI ‘|‘
3| et o 2. TYPE OF RELAYS SHALL BE IN ACCORDANCE WITH RELAY
1 2 | = e o olo = - SCHEDULE OR APPROVED EQUAL.
L2 i & g | TQ 3. REPLACE ASTRIK (*) WITH IDENTIFICATION NUMBER OF FAN
- | | bes1 s Frss J " E6 CONTROLLED.
r I L | | |ABN°RMA" OPERATION() f; W3 Tws f; 1wy Tws f:z f; T |w2 T T 4. CONTROL TRANSFORMER KVA RATING AND CIRCUIT BREAKER
™ W W T TV W2 W4 W6 TRIP SETTING TO BE DETERMINED BASED ON TOTAL DEMAND
—+— °T° LOAD CONNECTED TO THE TRANSFORMER SECONDARY.
) ) 10 CoRTRoL —+- oo 5. SETTINGS FOR TIME DELAY RELAYS FS,FEW,Y AND Z ARE
TO FAN 1 TO FAN * 10 O RMER | REMOTE CONTROL (1) P /Px APPROXIMATE ONLY. FINAL SETTINGS SHALL BE DETERMINED IN
LOCAL SUPPLY | " ABNORMAL (F1 #F2 F3 fFa Fs gre 1, 1 0 FPs CONSULTATION WITH FAN MANUFACTURER. TIME DELAY SETTING
FAN POWER AND CONTROL  geyorr V&= @LOCA',;E::;;"}'EUST | TIME SETTING FOR RELAY W SHALL BE SUFFICIENT FOR FAN TO
CONNECTIONS =2 — @— — — _MGL%H | °—|—<=IFAN SHAFT DAVPER () Tw2 J_w3 J_w5 Lwe SLOW REVERSE AND REACH FULL SPEED.
6. ADD 10 SECONDS FOR FAN SEQUENCING FOR EACH ADDITIONAL
Lenor uoHt (rveicar) | | ABNORMAL Issqfsm :Ezsz%tapz Ess;iﬁaps Es4,JfaP4 J‘ES5*BP5 ];Ese%taps PN 10 THEDECAY RELAYS WomD S
Lo o 7. SEE CONTRACT DRAWINGS FOR CONDUIT AND WIRING ARRANGEMENTS.

SUBWAY VENTILATION FAN
REMOTE SURVEILLANCE AND CONTROL DIAGRAM
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4 POSITION,2 LAYER
MODE SELECTOR SWITCH

= 480V |
L / |
T [ CONTROL _TRANSFORMER S_SAXXXSEE_NOTE 4
-
120VAC -
15A ) TIME DELAY RELAY(TYPICAL)
_LOCAL SUPPLY \r\
! ’ ()
!
/ LOCAL EXHAUST N\
s
I
REMOTE _ | #OFF
I Y
I TDPU
I
I __
S | IPEZ5 W
corat
R | DB
L |—¢20SEC

P
—|
’ ®
) . YR LOCAL SUPPLY
H e ORANGE PILOT LIGHT
g 0§ LOCAL EXHAUST
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NOTES
1. ALL RELAY CONTACTS SHOWN WITH RELAY DE—ENERGIZED.
2. RELAYS SHALL BE TYPE INDICATED IN RELAY SCHEDULE OR APPROVED EQUAL.

3. CONTROL AIR PRESSURE SENSOR (PS) SHALL BE LOCATED IN CONTROL AIR MAIN AS
CLOSE AS PRACTICAL TO TEMPERATURE TRANSMITTER T—3. SENSOR CONTACTS SHALL
CLOSE ON LOSS OF AIR PRESSURE BELOW, MINIMUM REQUIRED TO OPERATE CONTROLS
(DETERMINED IN CONSULTATION WITH CONTROLS MANUFACTURER).

4. CONTROL TRANSFORMER KVA RATING TO BE DETERMINED BASED ON TOTAL DEMAND
LOAD CONNECTED TO TRANSFORMER SECONDARY.

5. SETTINGS INDICATED FOR TIME DELAY RELAYS W,Y AND Z ARE APPROXIMATE ONLY.
FINAL SETTINGS SHALL BE DETERMINED IN CONSULTATION WITH FAN MANUFACTURER.
TIME DELAY SETTINGS FOR RELAYS Y AND Z AND FIRST STEP SETTING FOR RELAY
W SHALL BE SUFFICIENT FOR FAN TO SLOW AND REVERSE WITHOUT DAMAGE TO FAN
AND/OR MOTOR. SECOND STEP DELAY SETTING FOR RELAY W SHALL BE SUFFICIENT
FOR FAN TO SLOW, REVERSE AND REACH FULL SPEED.

6. SEE CONTRACT DRAWINGS FOR CONDUITS AND WIRING ARRANGEMENT.

ABBREVIATIONS

TDPU — TIME DELAY PICK UP MS - SUPPLY MODE MOTOR STARTER
LS  — DAMPER LIMIT SWITCH ME — EXHAUST MODE MOTOR STARTER
PS - AR PRESSURE SURVEILLANCE SWITCH FS — SUPPLY MODE AIR FLOW RELAY
RTU — REMOTE TERMINAL UNIT FE — EXHAUST MODE AIR FLOW RELAY
SEE DD-M—153 FOR ADDITIONAL ABBREVIATIONS ES ~— FAN DAMPER END SWITCH

AND SYMBOLS.

SEQUENCE OF OPERATIONS
I

REMOTE CONTROL MODE OPERATION

A. WITH CONTROL AIR — SEQUENCE AS DESCRIBED ON ST-M-139 AFTER MODE
SELECTED REMOTELY THROUGH RELAYS A,B,C,D. OR E AND P OR Q. PE-5 CONTACT
CLOSURE ENERGIZES EP—2 TO OPEN THE OUTSIDE AIR DAMPERS AND ENGERGIZES
THE TIME DELAY W THROUGH P OR Q RELAY CONTACTS. DAMPER LIMIT SWITCH LS
AND RELAY W CONTACT CLOSURES WILL START FAN.

. WITHOUT CONTROL_AIR—DESIRED MODE SELECTED REMOTELY. LOSS OF CONTROL AIR
SHALL OPEN OUTSIDE AIR DAMPERS.
1. — RELAY (D), SELECTED REMOTELY,

WILL ENERGIZE RELAY (R), CLOSING ITS CONTACTS AND STARTING FAN THROUGH
TIME DELAY RELAY (W) CONTACTS AND DAMPER LIMIT SWITCH (LS) CONTACTS.
RELAY (E), SELECTED REMOTELY, WILL ENERGIZE RELAY (S), OPENING ITS
NORMALLY CLOSED CONTACTS, STOPPING THE FAN.

Il. LOCAL MANUAL OPERATION
FAN IS STARTED IN DIRECTION SELECTED ACCORDING TO MANUAL MODE SELECTOR
SWITCH THROUGH TIME DELAY RELAYS Y AND Z FOR LOCAL EXHAUST MODE AND
LOCAL SUPPLY MODE RESPECTIVELY.

ll. REMOTE SURVEILLANCE
AN ABNORMAL OPERATION INDICATION WILL BE TRANSMITTED WHEN THE FAN SHOULD
BE OPERATING BUT AIR FLOW, AS MEASURED BY FLOW SENSOR, IS NOT ESTABLISHED.
A REMOTE CONTROL ABNORMAL INDICATION WILL BE TRANSMITTED ON LOSS OF CONTROL
AR PRESSURE ON LOCAL MODE SELECTION OTHER THAN REMOTE, OR LACK OF DIRECTION
SELECTED REMOTELY.
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INSTALLATION NOTES

2'—-9 1/4" 2-9 1/4” 4" 6 EQUAL SPACES 4| 1. DO NOT REDUCE SIZE OF 1 1/2”¢ OF DRAIN WHEN
— - EXTENDING TO DRY WELL OR DISPOSAL SYSTEM.
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2INST. |AGASTAT 7012 AEMLL, 20 SECOND DELAY

[]

[REMOTE-AUTO CONTROL(C)@ NOTES
(o,
|

(]

]

[

TO DTS
RTU UNIT

]

o

)‘R‘{ LOCAL SUPPLY
BASY

[]

ORANGE PILOT LIGHT

03-LOCAL EXHAUST
A

[

GREEN PILOT LIGHT

,_Q_L (@)—EXHAUST MoDE

! R sl c & (R )—REMOTE—EMERGENCY ON
—r—t— =/

@.REMQIE_QQN]BQL_EOJMEB—

o

[]

o

T W-TDPU-60 SEG-SEE NOTE 5

) (=) __ SUPPLY MODE
El—ﬁd &

o

o

IREMOTE CONTROL ABNORMAL(I)
I

[]

£Q AND SYMBOLS

o

[

| Q
[ EXHAUST MODE (1) +FE ;
| A
i

o

o

CONTROL (I

o

DIFFERENTAL
FLOW SENSOR
FAN SUPPLY
| (F)

RS &

FAN EXHAUST

-

\&4

DOME EXHA

o

1
T
ABNORMAL (1)

T PR T IT R E e

/

| ABNORMAL J_—I—_,_ ABBREVIATIONS

| OPERATION(I) ,'L ,'I’
FE TDPU — TIME DELAY PICK UP MS - SUPPLY MODE MOTOR STARTER
| LS — DAMPER LIMIT SWITCH ME — EXHAUST MODE MOTOR STARTER
PS  — AR PRESSURE SURVEILLANCE SWITCH FS — SUPPLY MODE AIR FLOW RELAY
] RTU — REMOTE TERMINAL UNIT FE
PS #£X z-P SEE ST—AC—49 FOR ADDITIONAL ABBREVIATIONS ES
A .

1. ALL RELAY CONTACTS SHOWN WITH RELAY DE—ENERGIZED.
iREMOTE— EMERGENCY ON(C@ 2. RELAYS SHALL BE TYPE INDICATED IN RELAY SCHEDULE OR APPROVED EQUAL.

. 3. CONTROL AIR PRESSURE SENSOR PS SHALL BE LOCATED IN CONTROL AIR MAIN AS
IREMOTE-EMERGENCY (C)@ CLOSE AS PRACTICAL TO TEMPERATURE TRANSMITTER T—2. SENSOR CONTACTS SHALL

OFF CLOSE ON LOSS OF AIR PRESSURE BELOW, MINIMUM REQUIRED TO OPERATE CONTROLS
(DETERMINED IN CONSULTATION WITH CONTROLS MANUFACTURER).

R | Il
i IP IQ 4. CONTROL TRANSFORMER KVA RATING TO BE DETERMINED BASED ON TOTAL DEMAND
REMOTE EMERGENCY ON(I) TFS FFE LOAD CONNECTED TO TRANSFORMER SECONDARY.

; 5. SETTINGS INDICATED FOR TIME DELAY RELAYS WY AND Z ARE APPROXIMATE ONLY.
' FINAL SETTINGS SHALL BE DETERMINED IN CONSULTATION WITH FAN MANUFACTURER.
o |REMOTE-EMERGENCY OFF () FE  3FS TIME DELAY SETTINGS FOR RELAYS Y AND Z AND FIRST STEP SETTING FOR RELAY
P W SHALL BE SUFFICIENT FOR FAN TO SLOW AND REVERSE WITHOUT DAMAGE TO FAN
— AND/OR MOTOR. SECOND STEP DELAY SETTING FOR RELAY W SHALL BE SUFFICIENT
| SUPPLY MODE () 1FS FOR FAN TO SLOW, REVERSE AND REACH FULL SPEED.

| 6. SEE CONTRACT DRAWINGS FOR CONDUITS AND WIRING ARRANGEMENT.

EXHAUST MODE AIR FLOW RELAY
FAN DAMPER END SWITCH

SEQUENCE OF OPERATIONS

— SEQUENCE AS DESCRIBED ON ST—M-148 AFTER MODE

B. WITHOUT CONTROL AIR
| FAN DAMPER Tw SH1ALL OPEN FAN DISCHARGE DAMPERS.
]

WITH_CONTROL _AIR
1 SELECTED REMOTELY THROUGH RELAYS AB,C,D. OR E AND P OR Q. PE—1 CONTACT
REMOTE Aﬂo TC CLOSURE ENERGIZES EP—1 TO OPEN FAN DISCHARGE DAMPERS AND ENERGIZES
i TIME DELAY RELAY W THROUGH P OR Q CONTACTS. DAMPER LIMIT SWITCH LS
AND TIME DELAY RELAY W CONTACT CLOSURES WILL START FAN.

—DESIRED MODE SELECTED REMOTELY. LOSS OF CONTROL AR
— RELAY D, SELECTED REMOTELY,

TEs WILL ENERGIZE RELAY R, CLOSING ITS CONTACTS AND STARTING FAN THROUGH
S| TIME DELAY RELAY W CONTACTS AND DAMPER LIMIT SWITCH LS CONTACTS.

RELAY E, SELECTED REMOTELY, WILL ENERGIZE RELAY S, OPENING ITS
NORMALLY CLOSED CONTACTS, STOPPING THE FAN.

FIELD RTU Il. LOCAL MANUAL OPERATION -
FAN IS STARTED IN DIRECTION SELECTED ACCORDING TO MANUAL MODE SELECTOR
SWITCH THROUGH TIME DELAY RELAYS Y AND Z FOR LOCAL EXHAUST MODE AND
LOCAL SUPPLY MODE RESPECTIVELY.

lll. REMOTE SURVEILLANCE —
UST FAN AN ABNORMAL OPERATION INDICATION WILL BE TRANSMITTED WHEN THE FAN SHOULD

REMOTE SURVEILLANCE

BE OPERATING BUT AIR FLOW, AS MEASURED BY FLOW SENSOR, IS NOT ESTABLISHED.

AND CONTROL DIAGRAM A REMOTE CONTROL ABNORMAL INDICATION WILL BE TRANSMITTED ON LOSS OF CONTROL

AR PRESSURE, ON LOCAL MODE SELECTION OTHER THAN REMOTE, OR LACK OF
REMOTELY SELECTED DIRECTION OR TRIPPED CIRCUIT BREAKER OR BLOWN FUSE

FAN DAMPER ABNORMAL INDICATION WILL BE TRANSMITTED WHEN THE FAN SHOULD BE
OPERATING BUT FAN DAMPER HAS FAILED TO OPEN.
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1°(TYP.)

L/~ PYLON BODY

INSULATION —\
A

AN

N

SRAEtICS *
/ %l I /

NEOPRENE—" -
NEOPR BOLTS
INNERUNER———] £8”X6"X1/2" FRAME CHIP

oL

OUT STRUCTURAL SLAB
ABOVE REINFORCING &
LEVEL FRAME W/GROUT

1/2" MINIMUM—————

CHIP CUT
CONCRETE

INSULATION
THICKNESS

Y4
\v

— FINISHED

FLOOR

L—ToOP OF

GRAPHICS
SUPPORT
PANEL ANGLE
SUPPLIED
OTHERS)

STRUCTURAL
SLAB

WU VWA

R 1 1/2"%X1/8"— |

N SNNT'T

CONDUIT,COPE
4S TO FIT

A\

3/8"¢X1" BOLTS

\ 1/2"¢ FLEXIBLE

CONDUIT TO JUNCTION BOX

INSULATION

SHEET METAL DUCT

1/2" CONNECTOR

PLATFORM ATTACHMENT

SEE DETAIL F FOR MEZZANINE ATTACHMENT
DETAIL C

SCALE 6" = 1" — 0"

y 777 ?
%\_ p——
5/8" GALV. BOLTS

CONDUIT—‘
__¢ 7.

GRAPHICS
PANEL

GENERAL NOTE:
SEE DRAWING ST—A—PY—2 FOR PYLON LIGHTING FIXTURE DETAILS.

PYLON BODY\ GRAPHICS PANEL *
= . \ 7.
PYLON BODY N BOLTS ) CONDUIT: 7 5 BOLTS
A * Al
2\ . FINISHED LEVEL W/GROUT
| N | | FLOOR |
N 4|W 4 . W{/’ \_—FINISHED
GRAPHICS =~ ENSSY 4 .,I: SUPPORT £ — B FLOOR
SUPPORT £ = 1 5 /8" GALVANIZED g7 5/8" X5" STUD
\ S v-A.E’::"_";— ~=====g, BOLTS W/LOCK =R AR ————————— BOLT W/LOCK
oo = TR ._7' WASHER & NUT o N S .%’_'c d 4 .Aa WASHER & NUT
g 4& ::;:‘::;::';'::: puct g e g )
g 4 ceee INSULATION —1—15 \ ) 7/8" FLARE
SHEET P — ; o 7 ANCHOR
METAL DUCT — R 4"X1/4"X0'—4
ALTERNATE ATTACHMENT USE ONLY
PREFERRED MEZZ. ATTACHMENT WHERE PREFERRED IS NOT FEASIBLE
DETAIL F

SCALE: 3"=1'-0"

* DENOTES WORK PERFORMED BY GRAPHICS CONTRACTOR
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LONGITUDINAL BARS BOND BREAKER

SHALL BE THE SAME ¢ DRAINAGE sLOT
SIZE AS TEMPERATURE ¢ DOUBLE BOX UNIT /3
REINFORCEMENT ¢ TRACK
2'-0" MIN. ¢ TRACK ¢ TRACK 2'-0" MIN. B q—— T B
7'-6 7'=0" 7'-0" 7'-6" 5 4 4
PVC WATERSTOP ;
(TYPICAL) 96 fse18” o/c 96 - SECTION B-B
1 ] — DRAINAGE SLOT
BTN \ J NOT To SCALE ro3 12" B
COMPOSITE - SE > 3/4"
WATERSTOP’_\ p 7N s~ \\
(TYPICAL)
HONDED 1'-0" H 1'=0"_(TYP) o r
5@18” 0/C 2'—0" P 1 STATIONING AT 3/4" D 1-6
S&ﬁﬁ%ﬂ){m’_/ CONSTRUCT, | b . v SUPERELEVATION N g |TRANSITION
JOINT NOT T © 3"CLEAR
BONDED \ £°8 ) 4 o 1
| | 13" OPENING 1'=0" MIN 20T M. " PVC WATERSTOP i BONDED pag g‘l}%cilm
SEYOND, o6 max, | ST WALK E —_ CONSTRUCTION o SE < 3/4"
” . N » a e
5018" 0/C BELOW [ 1'=3 £ OUTSIDE FACE L e A A
. — | 9-3/4" | 96 ©f & EXTERIOR WALL i Y /
= 1~ —+ I
N 7 L_T&J; — / T/RJL i BENTONITE O ||_1-1/2"CLEAR
— ; N WATERSTOP | TYPICAL INVERT TRANSITION AT 3/4” S.E.
k / M \ A/\ 1 SCALE: 1/2"=1"-0"
oz CONSTRUCTION JOINT
LONGITUDINAL BARS \fsne1s” o/c \ - 1o
SCALE: 1/2"=1'-0
SHALL BE THE SAME SEE DETAIL 'B' FOR BAR o
SIZE AS TEMPERATURE DETAIL ‘C’ DETAIL_C
REINFORCEMENT ) SPACING BENEATH TRACK MAIN_REINFORCEMENT ST-5-2
10°%(7_1/2° OR 157) ¢ TRACK WELDED STUDS 10'—0" 0/C
DOUBLE BOX DETAILS, TANGENT SECTION BOND BREAKER neq® ON CENTER =0" 0/
1°x1” CHAMFER IN WELDED TO REINFORCING BARS
SCALE: 1/4"=1"—0" WALLS AND ROOF - TOP OF STUDS TO BE EXPOSED.
: REINFORCING ONLY OF RUNNING /R
A TUNNEL SECTION 40 - L4 40
)( 2"CLR 9" | j_t
A A 1 \ 1 , [ 1 1
1 #5 EACH FACE ! ' v ol 3-410 . N. .. ! \ — | P |
N _| PVC_WATERSTOP . . N I . .
: - - h '\ h
- - BENTONITE COMPOSITE } } } 4
#5ue@12” —— e WATERSTOP 2'-0 1/2" 2’6" 2’6" 2'-0 1/2"
~ OUTSIDE FACE 4'—0" WIDE BENTONITE STANDARD BAR SPACING BENEATH TRACK
= e OF STRUCTURE COMPOSITE MEMBRANE —
N z FIRST POUR | _SECOND POUR _DETAL B
‘0_‘ % SCALE: 3/4"=1"-0"
@
3 ‘ol CONTRACTION JOINT
- T ~ SCALE: 3/4"=1'—0" NOTES:
\ 4 T 6'-0" \ 4 R P 1. CONCRETE COVER FOR REINFORCMENT PER ACl 318-95 UNLESS
c c CONTRACTION JOINT OTHERWISE NOTED.
. 1-#5 2" TYP. 2" TYP. 2. THE LIMITATIONS ON THE PLACEMENT OF REINFORCING STEEL IN
I P B THE TRACKBED ARE SHOWN ON DD—TW—1.
3. THE MAXIMUM LENGTH BETWEEN TRANSVERSE CONTRACTION JOINTS,
. R AS MEASURED ALONG THE INSIDE FACE OF THE WALL NEAREST
PVC_WATERSTOP S g THE CURVE CENTER, SHALL BE 50 FEET.
- - I T / . 4. BENTONITE COMPOSITE WATERSTOP, AND PVC WATERSTOP (DUMBBELL
#5n@12" \ TYPE, CENTER BULB, 9 INCH WIDTH, 1/2" STEM THICKNESS, 3/4”
| | — T\ o S R P s SN o
2-1" (TYP) | | A 4 ELEVATION _SECTION A-A_ 7 \ o o 1 2018 0/C INVERT SLABS INCLUDE BOND BREAKER AT CONTRACTION JOINTS
A OUTSIDE FACE | 2'-0 | ONLY.
NOTE: OF STRUCTURE
—— : o 5. BENTONITE COMPOSITE WATERSTOP TO BE PLACED BETWEEN PVC
e . + o AT o /e BENTONITE, COMPOSITE ‘—|80M°P0§'#’EE T oA WATERSTOP AND EXTERIOR FACE OF WALL OR SLAB AS SHOWN.
SECTION C—C : THE MINIMUM SIZE OF BENTONITE COMPOSITE WATERSTOP SHALL
—_ BE 3/4" THICK AND 1" WIDE. THE MINIMUM CONCRETE COVERAGE
OF THE BENTONITE COMPOSITE WATERSTOP SHALL BE 2" OR IN
DETAIL OF OPENING IN CENTER WALL TRANSITION DETAIL ACCORDANCE WITH MANUFACTURERS INSTRUCTIONS.
. n_qr_qn SCALE: 3/4"=1'-0"
SCALE: 1/2°=1'-0 / 6. FOR MEMBRANE WATERPROOFING AND PROTECTION DETAILS, SEE
DRAWINGS DD-S—130 THRU DD-S—133.
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DESIGNED C.BLw  1-68  FNGWBER DESCRIPTION AT T BY DESCRIFTION WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY STRUCTURAL STANDARD DRAWING
08/2001|ENGA| Revised and issued the Authol
DRAWN  dSoloY e DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT CUT AND COVER SECTIONS
CHECKED _AB- 2-68 OFFICE OF ENGINEERING AND ARCHITECTURE TYPICAL DETAILS AND REINFORCEMENT
DATE
APPROVED _KNIGHT 27.:1?: SUBMITTED APPROVED 4%&] Z“y May 3, 2001 SCALE DRAWING NO.
DATE DIRECTOR 7 DATE AS SHOWN ST-S-001




¢ TRACK AND TUNNEL

GROUT HOLE ¢ TRACK AND TUNNEL
DETALL ‘C’
. ¢ TRACK WELDED STUDS 10°'—0" 0/C
4010" 0/C WELDED TO REINFORCING 'BARS.
A TOP OF STUDS TO BE EXPOSED.
40 2CIR | o~ ]|
N 1 9 | T
\ \—K 1/ 2 2
+ \|\ 2" RADIUS T ® $ % 4
y y ! 4 2% &
2'-0 1/2" 2'=6" 2'-6" 2'-0 1/2"

STANDARD BAR SPACING BENEATH TRACK

DETAIL ‘A’
SCALE: 3/4"=1'—0"

7'-0"

ROUGHEN CONCRETE
SURFACE AND APPLY
BONDING AGENT PRIOR
TO POURING SAFETY
WALK CONCRETE.

#5018 DRILL AND EPOXY GROUT
MIN. INTO CAST—IN—PLACE
CONCREI'E

CONSTRUCTION JOINT WITH
2"x6"x2'—-0" SHEAR KEYS

AT 3'-0" 0/C PLACED BY
HAND IN FRESH CONCRETE

g 5
=
/

INSIDE FACE
- OF TUNNEL

\

SEE DETAIL ‘A’ FOR BAR
SPACING BENEATH TRACK

SEE DETAIL ‘A’ FOR BAR
SPACING BENEATH TRACK

3/8"¢ HEADED STUDS

PLAN

T

NOTE: FOR MUD SLAB SEE DWG. DD-S-121.

TYPICAL CIRCULAR EARTH TUNNEL TYPICAL CIRCULAR EARTH TUNNEL
Y . CAST IN PLACE TUNNEL LINING METALLIC OR PRECAST TUNNEL LINING
/2%, ExEANSIoN BoLTS To.. TANGENT SECTION TANGENT SECTION
%%Zﬁ%‘c%@%ﬁéw = 3/4° 6" GRAB BAR SCALE: 3/8°=1"-0" CDRAINAGE SLOT SCALE: 3/87=1=0"
1/2"¢ BOLTS IN METALLIC ‘l |l HéT DIP GALVANIZED 7R
NNEL LINING RIBS OR 7 1&—
STIFFENER PLATES. - BEN'l; CHEgKERED PLATES » "
P eyl i s
b2 e g | T STUDS WELDED TO EACH 40
\ | ~ ]
LADDER RECESSES . - z.iggt
AT 30'-0" 0/C '_\' ‘ "-z #506"0/C DRILL AND GROUT |_— 1-3/4"
N | IN 8" EMBEDMENT. ALTERNATE DRAINAGE SLOT
BENT. CHECKERED PLATES — | S 9 NOTES: _
27x2"x1/4°%x2'=0" WITH ~ T & €DRAINAGE SLOT -
LEuo e e | I ' 4 3 = T " EOReRELEVATION, ‘SEE DRAvNG o, S,
PLATE B REINFORCING NOTED IS AT SAFETY
(CASTEINCPLACE LINING SHOWN) 2" RADIUS SHARE RAI FASTENERS % SHALL BE GALVANIZED. T L HADDER
40 TOP OF 3. CONCRETE PROTECTION FOR REINFORCING
ELEVATION SECTION - INVERT SLAB STEEL IS AS SHOWN ON DETAILS.
SCALE: 1/2°=T-0" SCALE: 1/2'=1—0" * Tg%i.;"é’é%&lﬁ?zﬁf IEHFrHELAT%?‘CﬁgTEJOiRE
TYPICAL SAFETY WALK LADDER RECESS DETAIL DETAIL *C” ’
NOTE: ALL STRUCTURAL STEEL IN SAFETY MI.QAL_U.NDEGRQ{ND_D?AIN_AGE_S.QI
WALK LADDER DETAIL SHALL BE GALVANIZED. SCALE: 3" = 1'-0
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»w

DRAINAGE
SLOT \

9
NOTE "A”

REINFORCING x 8'-0", @ 6"0.C. TOP
AND BOTTOM, BOTH SIDES

/1,

rA

2 ADDITIONAL BARS SAME SIZE AS MAIN

<

1-#7 x 5'-0" @ MID.
/{ DEPTH EA. CORNER

<

¢ TRACK:
’7

FIN. GRADE:

<o

e
EDGE OF
PIPE DRAIN

/1,

-4

NOTE "B”

>

4 ADDITIONAL BARS SAME SIZE AS MAIN REINFORCING,

x 6'—0", @ 6” 0.C. TOP AND BOTTOM BOTH SIDES

PLACE IN SEPARATE LAYERS WHERE SPACING OF BARS
WILL RESULT IN A CLEAR DISTANCE BETWEEN MAIN AND
ADDED BARS OF LESS THAN ONE DIAMETER OR ONE INCH.

PLAN

STANDARD MANHOLE REINFORCING

9

PW/ANCHORS

GRATING

GRATING P 6°x 1/2" (FULL
_\ / BEAM LENGTH)
M),

¢ TRACK

T/R

DRAINAGE SLOT
SEE DETAIL A

DWG. DD-S-14 SLOT

POROUS SUB-
GRADE BACKFILL
MATERIAL OVER
TRACK DRAIN

-TRACK DRAIN ¢ TRACK

DRAIN

#3018™C

SECTION A—A

DRAINAGE
0 _\

@

SEE_NOTE "B”

SEE NOTE "A"
SEE SHT. SEE SHT. ST-M—1 FOR —— X
ST—M—1 FOR  M.H. COVERS N € TRACK
M.H. COVERS

. .:. Wl .-.( . . * R
DR P 1 g 4] - Ry “u]
ECHE R R -4 L] 7
= TP 9 A
r=0 -2 32" POl 242" L
s r b o b e
o N S 2k 1727
- SEE SHT. ST—M-1(f¢ g4 CLIL -4 CL-
- FOR DETAILS /VE; Js
3 . OF STEPS—[« |;
g |
4 Sl X!

TRACK
ez DRAIN

SECTION B-B

2 ADDITIONAL BARS SAME

2 ADDITIONAL BARS,

SIZE AS MAIN REINFORCING

SAME SIZE AS MAIN

@ 6" 0OC., TOP AND BOTTOM

REINFORCING @ 6", TOP

EACH SIDE.
12" TO 18"¢ MAX.

AND BOTTOM EACH SIDE

12" x 12" TO
18" x 18" MAX.

. ] H_ﬁgzm SIDES)

i ;{; .:._“__QT_.. g ‘ fsﬁ.P‘ZALL SIDES)
T

\_— j5012"

SECTION C-=C

1-#5 x 3'-0" TOP &
YBOTT. AT EACH

CORNER.
6‘*
VAL

<

¢

I
| i " — LESS THAN
1’-0"
" 1'-6" 1'-6"
3— 6" LONG EQUALLY
_/ - - % spfgéo WELD TO PLATE TP TYP.
| || 2 EJ Ydg L R DRAIN INLET DRAIN INLET SMALL OPENING
1 1 : e EE——
i | 7#4 STIRRUPS | X . "
7172 EQUALLY SPACED 71/2 Y /2 GRouT TYPICAL ADDITIONAL REINFORCING AT OPENINGS
1/2” CL. | ”A"(G'—O” MAX.) | 1/2" CL. 8"
51/2" 51/2"
ELEVATION SECTION E—E NOTES:
SCALE: 1" = 1"=-0" 1. CONCRETE PROTECTION FOR REINFORCING
STEEL IS AS SHOWN ON DETAILS.
TYPICAL REMOVABLE PRECAST BEAM FOR z CONCR?E.N:C: ;5:‘: :s'm "
GRATING SUPPORT AT FAN AND VENT SHAFTS 3 R ORCEMENT ASTM AGTS
MAXIMUM SPACING 3'—4” O.C. 4. ALL MISC. STEEL SHALL BE HOT-DIP
GALVANIZED.
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INVERT FLOATING SLAB OR EXPANSION JOINT ISOLATED INVERT SLAB EDGE OF SLAB—I /—CONTRACTION JOINTj LONGITUDINAL BAR (TYP.)
ngn — CONTRACTION JOINT FILL NOTCHES WITH -

I/O CLASS "G" STRANDE H . " P

BARE COPPER CONDUCTOR sl Y7z ASPHALT AFTER TESTING D !!El;;! !!\EIE N\ D

LONGITUDINAL BAR 1\ | | | /‘ LONGPLDINAL /-WELD ) A _A

:\ \. n“ =7 F ;' o A o / o o) A / A
ZI7
L, ‘n \\l i . _ ’//
* o} o} o D‘ il ] .l
1/2"x2" STEEL—~— i i i i
STRAP(TYP) -0 fo) |_ T IIm]Im]I -:. ” ...‘.,..Il_lmm]ll - 2. - mI[I]]]I - "I I |= l} \= | T ILT
v L e ".' N - T4 e A 5 a e -
SECTION D-=D EDGE OF SLAB _/ PLAN
) A SEE DETAIL BELOW FOR EXTRA OR END TRANSVERSE

This Drawmg_ReﬂectsaWMATA WIRE FABRIC BONDING BAR. WELD TO ALL

standard design approach. LONGITUDINAL BARS (TYP.)

Project specific drawings must be

developed by the Contractor TYPICAL BONDING FOR FLOATING SIAB OR EXPANSION JOINT ISOLATED INVERT SILAB

which reflect this Design Philosophy 1/O CLASS "G”
é’RANDED BARE TWO OVERLAPPING SETS OF WIRE
COPPER CONDUCT?R FABRIC 6x6—0/0

w AT _CO
EXPANSION JOINT
W/4 5"X3"X2" NOTCH FOR
BOND — UPPER SET
L | f _%%- TACKWELD
5"X3"X2" NOTCH Q LOWER SET E A— .
FOR BOND T SECTION E—FE 4 6
FILL INVERT NOTCHES WITH '
T ASPHALT AFTER TESTING NOTE:
TACKWELD ADJACENT MATS AT 20’
MAXIMUM INTERVALS IN LENGTH.
WATERSTOP | WIRE FABRIC BONDING DETAIL
™
FILL INVERT NOTCHES WITH AV AN
ASPHALT AFTER TESTING (TYP.) \_pramace stor —7 \—FLOATING v v
TYPICAL CAST—IN—PLACE TUNNEL LINING DETALL WITHOUT FLOATING SLAB SLAB ] |

250 Kcmil CLASS "G”

STRANDED BARE COPPER
CONDUCTOR WELD TO

5" (NOTCH

FILL ALL NOTCHES WITH ROOFING
ASPHALT AFTER TESTING (TYP.)

_Ar

TYPICAL CUT & COVER BOX

STEEL STRAPS e
INSIDE FACE ALL SPLICES IN LONGITUDINAL A A
1 MED ]\ | IZEQRDEN v BARS SHALL BE WELDED
JE R R\ S A | B SECTION C=C
) T \=y — REINFORCING ‘BARS —
Zz [ — v — Vv
5 Q) | Q) | EXTRA OR END TRANSVERSE BAR
=z . [
5, 2 | M T I NS F
6 N ®
ag o 1/2°X2" STEEL STRAP-WELD TO [
g& 9 TOP OF TWO TRANSVERSE 1250 KCMIL T >
gz ofg B | BARS (TYPICAL) Y| coppeRr BOND
== Zln
£ (4] g H 3" 3" ] [ \\
W B 1 T v v
[v4
& - ——— EXTRA OR END j
3 T D TRANSVERSE BAR A .
© ;e : . &
WATERSTOP | ¢ T A VIEW B-B 1/2°%2" STEEL STRAP (TYP.) 5
NOT SHOWN a | , * NOTE: 1/2" x 2" STEEL STRAI; (TYp.)
: TO BOTTOM OR INNER
THE BONDING ASSEMBLY
_| EXTRA OR END TRANSVERSE BARS WELDED TO ALL LONGITUDINAL HALL OUTER REBAR MAT
OUTSIDE FACE FIRST POUR _{ SECOND POUR BARS, TOP & BOTTOM/INSIDE & OUTSIDE AND ALL END S BE SHOP WELDED
! TRANSVERSE BARS WELDED TOGETHER TO 6
NOTE: THE BONDING ASSEMBLY SECTION A—A FORM A COMPLETE CONTINUOUS DOUBLE CAGE

TYPICAL BONDING DETAILS

OPTIONAL BONDING DETAILS

5"x3"x2" NOTCH FOR BOND (TYP.)

WATERSTOP

mamnanase ||
AFTER TESTING (TYP.)
TYPICAL CUT & COVER STATION

JB (12°X18"X4")

JUNCTION BO
[+ ]

FILL ALL INVERT NOTCHES WITH ASPHALT

|2 1/2" CONDUIT (NIC)

2 1/2" PVC for 2—1/c # 250
KCMIL DRAINAGE CABLES

TYPES/BONDED STRUCTURES
—— BONDED TUNNELS
STRUCTUI AERI,

&

RETAINING

DRAINAGE CABLE ROUTING DIAGRAM

REFER TO NOTE 4

NOTES

1.

AL
AT _GRADE SIBEAMS SLABS & ETC.)
ALLS

BONDS SHALL BE LOCATED AT THE CONTRACTION JOINT AT EACH END OF A STRUCTURAL UNIT AS

SHOWN.
TWENTY FEET RISE IN WALLS STARTING AT 3 FT. ABOVE FINISHED FLOOR.

MINIMUM ONE BOND PER TRACK IN INVERT AND/OR CEILING AND MINIMUM ONE BOND PER

. BOND LOCATIONS SHOWN ARE APPROXIMATE. ADJUST AS REQUIRED TO AVOID ELECTRICAL CONDUITS,

ETC. LOCATE INVERT BONDS ONE FOOT FROM SAFETY WALK/WALL AND IN AN AREA WHERE IT WILL NOT

INTERFERE WITH THE RAIL, RAIL FASTENERS, GROUT PADS, ETC.

AERIAL STRUCTURES AND ALL STRUCTURES IN CONTACT WITH EARTH.

. IN AREA OF TPSS INSTALL 2—-250 KCMIL COPPER BONDS, ONE END OF EACH WELDED TO

. TYPICAL BONDING DETAILS SHALL APPLY TO ROCK TUNNELS WITH CONCRETE LININGS, RETAINING WALLS,

REINFORCING STEEL IN BONDED STRUCTURE, ROUTE OTHER ENDS OF BONDS INTO A JUNCTION BOX

IN BONDED STRUCTURE.

FROM JUNCTION BOX ROUTE ONE 2 1/2” PVC CONDUIT & TWO |/C—250K KCML INSULATED CABLES TO
JB IN THE DC NEGATIVE SWITCHBOARD AREA OF THE TRACTION SUBSTATION FOR FUTURE CONNECTION BY
OTHERS. TAG WIRE & PROVIDE PIGTAILS SUFFICIENT IN LENGTH TO REACH NEGATIVE SWITCHBOARD

VIA CABLE TRAY. SEE DIAGRAM THIS SHEET.
JUNCTION BOXES TO BE CONVENIENTLY LOCATED FOR SIMPLEST CONDUIT ROUTING.

. ALL STRUCTURES IN CONTACT WITH EARTH SHALL HAVE THE PERIMETER ELEMENTS

BONDED BY METHODS SIMILAR TO THOSE INDICATED ON THIS DRAWING TO FORM
A CONTINUOUS DOUBLE CAGE, AND ADJACENT UNITS SHALL BE BONDED
TOGETHER. WHERE IT IS NECESSARY TO PLACE THE COPPER CONDUCTOR IN
EARTH IT SHALL BE INSULATED.

. ALL BONDING NOTCHES IN THE INVERTS AND WALLS SHALL BE ACCESSIBLE FOR

FUTURE MONITORING AND TESTING AFTER CONSTRUCTION IS COMPLETE.

. CONTRACTOR SHALL LEAVE A 3 FT. PIGTAIL BOND FOR

FOLLOWING CONTRACT.
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LOADS

STRUCTURES

DEAD LOADS (DL)

LIVE LOADS (LL) AND OTHER LOADS

VERTICAL HORIZONTAL

DESIGN LOADING
COMBINATIONS AND ALLOWABLE
UNIT STRESSES

DECK STRUCTURE

DECK ELEMENTS
(DECKING AND HORIZONTAL
SUPPORTING FRAMEWORK)

OWN WEIGHT

ROADWAY LOADS

1. BASIC LOADING (LL) HS 25-44
APPLICABLE REFERENCES. *
ART. 3.7, 3.11, 3.23 TO 3.29

IMPACT (I) ART. 3.8

3. NUMBER AND WIDTH TRAFFIC LANES
DRAWINGS OR SPECIFIED.

4. ART. 3.12 (REDUCTION IN LOAD
DOES NOT APPLY.)

OPERATING LOADS FROM CONSTRUCTION
EQUIPMENT (LL) WITH NOT LESS THAN
50% IMPACT.

SIDEWALK AND PEDESTRIAN ISLAND
LOADS (LL) 250 PSF, OR VEHICULAR
LOADS, WHICHEVER ARE GREATER.

LONGITUDINAL FORCES (LF) ART. 3.9
EXCEPT REFERENCE TO ART. 3.12

WIND LOADS (W)

20 PSF ON EXPOSED AREA OF VEHICLES
AND EQUIPMENT. BUT NOT LESS THAN
100 LBS. PER LINEAR FOOT OF DECK
STRUCTURE APPLIED NORMAL TO THE
DIRECTION IN WHICH LENGTH IS
MEASURED.

LATERAL EARTH (E) AND HYDROSTATIC
(H) PRESSURE, SAME AS FOR EXCAVATION
RETAINING STRUCTURES.

UTILITY FACILITIES TO

BE SUPPORTED ARE SHOWN ON THE UTILITY PLANS.

RAILINGS

CURBS AND SIDEWALKS

OWN WEIGHT

(LL) ART. 3.14.1 AND 3.14.2

150 PSF (LL) ART. 3.14.1 AND 3.14.2

LOADING SHALL CONSIST OF
THE FOLLOWING:

DL + LL + 1 + E + H AT 100%
OF UNIT STRESS

—0OR-

DL+ LL+1+E+H+LF+W
AT 125% OF UNIT STRESS,

WHICHEVER IS GREATER.

NOTE:

THE VALUE OF LL IS THE
MAXIMUM TOTAL LIVE LOAD
OBTAINED BY COMBINING THE
VARIOUS LIVE LOADS THAT
MIGHT EXIST AT ONE TIME.

WALL SYSTEM

(ELEMENTS IN CONTACT
WITH EARTH, EXCEPT
LAGGING)

EXCAVATION — RETAINING STRUCTURE

BRACING SYSTEM

MAIN MEMBERS

(MEMBERS CARRYING
DIRECT LOADS
INCLUDING STRUTS
AND WALES)

SECONDARY BRACING

OWN WEIGHT AND
REACTIONS FROM
DEAD LOADS OF
DECK STRUCTURE
AND BRACING
SYSTEM

REACTIONS FROM ALL LIVE LOADS,
EXCLUDING IMPACT ON DECK
STRUCTURE (LL)

LATERAL EARTH PRESSURE DUE TO
WEIGHT OF SOIL AND SURCHARGE (E)

HYDROSTATIC PRESSURE (H)

AXIAL LOADS FROM END BULKHEAD
WHERE APPLICABLE (E) AND (H)

DL + LL + E + H AT 120%
OF UNIT STRESS

SIMPLE BEAM REACTIONS FROM WALL
SYSTEMS (E) AND (H)

AXIAL LOADS FROM END WALLS WHERE
APPLICABLE (E) AND (H)

DL + LL + E + H AT 100%
OF UNIT STRESS

AXIAL LOAD EQUAL TO 2% OF THE DESIGN AXIAL LOAD IN THE BRACED MAIN MEMBER

120% OF UNIT STRESS

*

REFERENCES ARE TO ARTICLES IN ‘THE STANDARD SPECIFICATIONS FOR

HIGHWAY BRIDGES’, SIXTEENTH EDITION OF THE AMERICAN ASSOCIATION
OF STATE HIGHWAY AND TRANSPORTATION OFFICALS 1996.

CRITERIA

1.

10.

11.

TEMPORARY EARTH RETAINING AND DECK STRUCTURES SHALL BE DESIGNED

IN ACCORDANCE WITH THE REQUIREMENTS SHOWN ON THIS DRAWING, ON THE
DRAWING TITLED ‘LATERAL PRESSURES FOR THE DESIGN OF TEMPORARY EARTH
RETAINING STRUCTURES’, AND APPLICABLE SPECIFICATIONS.

UNLESS MODIFIED BY THE CONTRACT DRAWINGS AND SPECIFICATIONS THE
STRUCTURAL DESIGN SHALL BE GOVERNED BY THE CURRENT EDITIONS OF THE
FOLLOWING MANUALS, CODES OR SPECIFICATIONS.

ROADWAY DECK: ‘STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES OF
THE AMERICAN ASSOCIATION OF STATE HIGHWAY AND
TRANSPORTATION OFFICIALS’ EXCEPT DEFLECTION DUE
TO LIVE LOAD PLUS IMPACT SHALL NOT EXCEED 1/600
OF THE SPAN

TEMPORARY RETAINING STRUCTURES AND OTHER TEMPORARY STRUCTURES:

STEEL: ‘SPECIFICATIONS FOR THE DESIGN, FABRICATION AND
ERECTION OF STRUCTURAL STEEL FOR BUILDINGS’
OF THE AMERICAN INSTITUTE OF STEEL CONSTRUCTION
WELDING: *STRUCTURAL WELDING CODE OF THE AMERICAN
WELDING SOCIETY' D1.1.
REINFORCING ‘BUILDING CODE REQUIREMENTS FOR REINFORCED
CONCRETE: CONCRETE' OF THE AMERICAN CONCRETE INSTITUTE
LUMBER: ‘NATIONAL DESIGN SPECIFICATION FOR STRESS—GRADE

LUMBER AND ITS FASTENERS' OF THE NATIONAL FOREST
PRODUCTS ASSOCIATION

THE CONTRACTOR SHALL SUBMIT FOR REVIEW BY THE ENGINEER COMPLETE
COMPUTATIONS AND WORKING DRAWINGS FOR TEMPORARY STRUCTURES. THE
DESIGN SHALL BE IN ACCORDANCE WITH THE GIVEN LOADS ON THIS SHEET
AND GOOD ENGINEERING PRACTICE, AND WILL BE THE SOLE RESPONSIBILITY
OF THE CONTRACTOR.

EARTH RETAINING STRUCTURES SHALL BE ANALYZED FOR THE VARIOUS
CONDITIONS THAT MAY OCCUR DURING THE LIFE OF THE STRUCTURE. SUCH
AS THE SEVERAL STAGES OF EXCAVATION, CONSTRUCTION, INSTALLATION,
REMOVAL AND RELOCATION OF STRUTS. THE WORKING DRAWINGS SHALL SHOW
CONSTRUCTION SEQUENCE AND DETAILS OF POSTING, DIAGONAL LACING, WEB
STIFFENERS, ETC.

WHERE THE LOADING CONDITIONS ON OPPOSITE SIDES OF AN EXCAVATION ARE
NOT EQUAL, THE STABILITY OF THE TEMPORARY RETAINING STRUCTURE SHALL
BE ANALYZED TO TAKE THIS CONDITION INTO ACCOUNT.

SOLDIER BEAMS MAY BE CONSIDERED FULLY BRACED IN THE PLANE OF THE
WALL.

THE LOADS IN WALES AND STRUTS FOR FLEXIBLE OR RIGID WALL SYSTEMS
SHALL BE COMPUTED BY ASSUMING THE WALL TO BE HINGED AT A SUPPORT
POINT BELOW THE BOTTOM OF THE EXCAVATION AND AT EACH STRUT EXCEPT
THE TOP ONE.

STRUTS SHALL BE PRESTRESSED TO 50% OF THEIR MAXIMUM DESIGN LOAD.
ALL COMPRESSION MEMBER CONNECTIONS:

a) SHALL BE DESIGNED FOR THE MAXIMUM COMPRESSIVE LOAD (CLD),
COMBINED WITH GREATER OF THE ACTUAL SHEAR OR SHEAR EQUAL
TO 10% CLD.

b) THE CONNECTIONS SHOULD BE DESIGNED FOR THE GREATER OF ACTUAL
TENSION OR TENSION EQUAL TO 10% CLD AND COMBINED WITH THE
GREATER OF ACTUAL SHEAR OR SHEAR EQUAL TO 10% CLD.

WHERE THE BOTTOM OF THE TRACK—DRAIN TRENCH IS BELOW A 1-VERTICAL,
TO 2—HORIZONTAL INFLUENCE LINE FROM THE BOTTOM OF THE INVERT AT THE
SIDE OF EXCAVATION. ADEQUATE BRACING TO RESIST LATERAL PRESSURES
SHALL BE INSTALLED IN THE TRACK—DRAIN TRENCH.

THE CONTRACTOR MAY SUBMIT ALTERNATIVE TEMPORARY EARTH—SUPPORT
STRUCTURES FOR REVIEW BY THE ENGINEER.
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NOTE: INSTALL TEST BOX IN A 12°x12"x4"
MIN. CONCRETE COLLAR

TEST BOX (DWG.ST—E—301, DET.9)

INTERIOR FLOOR

TO OUTER LAYER REBAR TO INSURE
CONTINUOUS DOUBLE CAGE.

TO TERMINATION.

@AT THE END OF EACH STRUCTURAL UNIT CADWELD 4/0 AWG CABLE
TO ALL LONGITUDINAL REBARS. LOOP 4/0 AWG CAB|
AT IT FORMS A COMPLETE

SPLICE 4/0 AWG INSULATED CABLE TO CONTINUOUS 4/0 AWG CABLE
LOOP TO ELECTRICALLY BOND INDIVIDUAL UNITS TOGETHER OR ROUTE

AT EACH END OF LINE OF ELECTRICALLY BONDED SLURRY WALL UNITS,
CONNECT 4/0 AWG INSULATED CONDUCTOR AND TERMINATE IT IN A
12"x18"x4” FLUSH MOUNTED BOX INSIDE LINE_STRUCTURE.

FROM INNER

A
pr @ Ja
1 1 1
L EdB3
- | 1
con> TT IBZEO
XOTHERMICALLY WELD 2—#2 ey ~ D
70 ELECTRICALLY. BONDED ' L\
SLURRY 2 TRANSVERSE— [T | ‘eNp/
LONGITUDINAL BAR & BAR (TYP. o
ROUTE WIRES TO TEST Box. | WAL ™ /_/ (e) ~ . N
| —4/0 AWG CABLE 1)
BUILDING REBAR TEST BOX ggB%R;%'f__: -/ LOOPED FROM "'
- ROCK INNER TO OUTER
REBAR LAYERS
/0 CLASS "G" STANDARD BARE
CONDUCTOR,SEE DWG. ST—S—7 M ZNZN\4
STEEL \ FOR 'ADDITIONAL DETAILS SoTToM
COLUMN "
\ OF WALL

A
TYPICAL SECTION

W.W.F. OR REBAR
NOTE:

SLURRY WALL ELECTRICAL BONDING

SECTION A—A

NOTES:
1. ELECTRICAL BONDING OF CONTINGENCY REBAR IS
REQUIRED ONLY FOR A CONTINUOUS RUN OF 150
FEET OR MORE.
2. ONLY ELECTRICALLY BONDED REBAR IS SHOWN FOR CLARITY.
3. ELECTRICALLY BOND BOTH OF THE END TRANSVERSE BARS
IN EACH UNIT TO EACH LONGITUDINAL BAR AS SHOWN.
4. ELECTRICALLY BOND BOTH OF THE END TRANSVERSE
CONTINGENCY BARS IN EACH UNIT TO AN ELECTRICALLY

150° OR GREATER RUN_OF CONTINGENCY

CONTINUOUS LONGITUDINAL BAR IN THE
SAFETY WALK/INVERT AS SHOWN.

5. A CONTINUOUS RUN START/ENDS WITH A
FOUR FOOT 44') OR GREATER BREAK IN

CONTINGENCY REBAR.
6. ALL INVERT REBAR SHALL BE

ELECTRICALLY BONDED PER ST-S-7.

7. WELD LONGITUDINAL SPLICES IN
CONTINGENCY REBAR.
]

FROM SAFETY WALK

. s . — CONTRACTION/
JEXOTHERMIG, ~ EXPANSION (TYP)
WELD (TYP.)\ CONTINGENCY
p S REBAR
N N7 P ———
3 /
/7 74 Y ) ”
A ~——SAFETY WALK—~ ¢/
€ Y =
) ——INVERT /
/ N <
BONDING NOTCH \ ,
PER ST—S—7 (TYP.) SEE_"NATM INVERT
LOCATE 9" MAX. TO SAFE]Y WALK

BONDING™ DETAIL

ELECTRICAL BONDING REQUIREMENTS FOR "NATM” TUNNEL REBAR

isometric nts

(INVERT & CONTINGENCY REBAR)

DO NOT EXPOSE
1/0  CONDUCTOR

IN_BONDING NOTCH 57X3"X2" NOTCH FOR

COPPER BOND 1" ABOVE

FINISH GRADE

TYPICAL ELECTRICAL BONDING
OF COLUMN FOOTING AND PIER

TO FLOOR REINFORCING
N.T.S.

EXPANSION OR CONTRACTI
SEE SECTION A—A, DWG.

FACE @ END

>

#4 TRANSVERSE BAR END
WALLS (T&B) & WELD TO
ALL LONGITUDINAL BARS

TYPICAL BONDING FOR RETAINING WALL DETAIL

ADD AN EXTRA VERT. BAR IN EACH

ALL LONGITUDINAL BARS.
END OF WALL

FLUSH MOUNTED STRAY CURRENT
TEST BOX AT EACH END OF WALL

#2 AWG INSULATED WIRE, THERMIT
WELDED TO EACH LAYER OF REINF. &
PROVIDE 2'—0" PIGTAIL IN TEST BOX.

ION JOINT,
ST-S-7.

OF WALL & WELD TO

1/2"x2"x LENGTH AS REQ'D
STEEL STRAP. WELD TO TOP &
BOTTOM AND I.S. & 0.S. LAYERS
OF END TRANSVERSE BARS

OF

STEEL PILE (TYP.)
/_ /7~ FOOTING
{
END_OF FOOTING T T T
ABUTMENT WALL

OR PIER 11 1
BE AT
S W S S 2'+2" \@ MIDPOINT OF LAP.

#5 REBAR—1 T T T

© END S— * *

TYPICALJ

WELD

NOTES:
#5 REBAR BONDING
RODS (CONT.) WELDED

pLAN LI PLES (WP)

CONTRACTION JOINTS.

BOND_FTG. REINF. TO 3

NO SCALE

1. REINFORCING IN RETAINING WALLS, FOOTINGS, ABUTMENTS & OTHER WALLS IS TO BE BONDED
AS SHOWN ON THIS DWG. BOND ALL CONTIGUOUS COMPONENTS EITHER BY DIRECT WELDING OF LAPPED
REINF. STEEL AT CONSTRUCTION JOINTS OR AS PER SECTION A—A ON DWG. ST—S—7 AT EXPANSION &

2. SHOW ALL WELDING & REINF. STEEL REQ'D FOR ELECTRICAL BONDING ON SHOP DRAWINGS.
. INSTALL BONDING NOTCHES ON THE TRACK SIDE OF THE RETAINING WALLS AT JOINTS,..WHERE THE WALL

5 REBAR IS 20°'—0" OR LESS USE ONE BOND AT FINISHED GROUND ELEVATION.

¥ AN #

PILES:

\, _‘.’_LLL' ™ | 4

#5.
BONDING RODS L4

TYP. BONDING OF FOOTING 7.

LSTEEL PILES
Ly

4+

ELEVATION 6.

WITH STEEL PILES

INSTALL A SECOND BOND HALFWAY BETWEEN THE FOOTING AND THE FINISHED GROUND ELEVATION.

BE MADE ELECTRICALLY CONTINUOUS AND SHALL NOT BE BONDED TO THE SUPER STRUCTURE.

SEE ENLARGED
DETAIL

250 KCMIL COPPER
BOND EXISTING

NOTES:

1. PROVIDE 2°X5"X3" BLOCKOUT EXPOSING THE REBAR
WHICH BONDS THE SAFETY WALK TO THE INVERT.

2. ADJACENT TO EACH CONSTRUCTION JOINT ALIGN THE
END SAFETY WALK TRANSVERSE REBARS WITH THE END

INVERT REBARS AND WELD AS SHOWN.

BLOCKOUT 2"X5"X3”
1” FROM END OF
CONSTRUCTION JOINT

FOR WALLS GREATER THAN 20°-0"

A. REINFORCEMENT FROM PRECAST CONCRETE PILES NEED NOT BE BONDED.

B. SOLDIER PILES SHALL BE BONDED TOGETHER USING 4/0 AWG INSULATED CONDUCTOR
EXOTHERMICALLY WELDED TO PILES. AT EACH END OF PILES TERMINATE THE 4/0
CONDUCTOR IN A BOX INSIDE THE LINE STRUCTURE.

5. EPOXY COATED REBAR & WIRE MESH SHALL NOT BE ELECTRICALLY BONDED.

FOR ADDITIONAL BONDING NOTES SEE DWG. ST—S-7.
BRIDGE PIERS AND PIER PILES, AND REINFORCEMENT IN THE FOOTING AND COLUMNS SHALL NOT

ADD EXTRA VERTICAL
BARS EACH FACE AND
WELD TO ALL LONG.
BARS AND TO EXTRA
FOOTING BARS

wp.).,,.!_‘l/

DETAIL AT JOINTS OF

RETAINING WALL AND ABUTMENT

ADD EXTRA
TRANSVERSE |4,
BAR (T&B).
WELD TO ~ ALL
LONG. BARS

10.

TYP. LOCATIO

BONDED OUTER

LAYER

TYP. LOCATION

BONDED INNER
LAYER.

TYP. WALL SLAl
BONDING JUMPEI

(NOTE 1)

BONDING

UPPER
¢ TRACK

TYP. LOCATION
BONDED

LOWER LEVEL.

NOTE 9

(TYP.)

WALL SLAB
FIRST LIFT

INVERT
SLAB

TYP. LOCATION BONDED

TYPICAL TUNNEL SECTION

TYP. LOCATION

JUMPER (NOTE 1II) LAYER
TYP. LOCATION
BONDED INNER
LAYER
¢ STATION

BONDED OUTER

TYP. LOCATION

BONDED LOWER LEVEL.

TYPICAL STATION SECTION

NOTES

GENERAL
1. ALL WELDING FOR ELECTRICAL BONDING OF REINFORCING STEEL SHALL

\_ 1vp. INvERT BONDING
JUMPER (NOTE 6)

CONFORM TO ANSI/AWS D1,1-92 AND ANSI/AASHTO/AWS D1-S—88
WITH 1992, 1995 AND LATER REVISIONS, USING E70XX ELECTRODES.

SIDES OF EACH CONTRACTION JOINT.

2.FIELD ADJUSTMENTS TO BE AS REQUIRED TO AVOID INTERFERENCE.

INVERT SLAB

3. ALL LONGITUDINAL BARS IN UPPER AND LOWER LAYERS SHALL BE
MADE ELECTRICALLY CONTINUOUS BY WELDING AT LAPS.

4.UPPER AND LOWER LAYERS SHALL BE BONDED TOGETHER BOTH

5. TRANSVERSE BARS IN UPPER AND LOWER LAYERS BOTH SIDES OF

EACH CONTRACTION JOINT SHALL BE MADE ELECTRICALLY CONTINUOUS
BY WELDING LAPS. ALL LONGITUDINAL BARS SHALL BE WELDED TO
THESE TRANSVERSE BARS.

EXPANSION JOINTS.

WALL SLAB
7. LONGITUDINAL BARS IN INNER AND OUTER LAYERS SHALL BE MADE

"NATM” INVERT TO SAFETY WALK BONDING 8

ELECTRICALLY CONTIN

UOUS BY WELDING AT LAPS.

6. PROVIDE BONDING JUMPER ACROSS EACH CONTRACTION AND

. AT CONTRACTION OR EXPANSION JOINTS ALL LONGITUDINAL BARS

SHALL BE WELDED TO THE END TRANSVERSE BAR. THE END
TRANSVERSE BARS OF EACH MAT SHALL BE WELDED AT THE LAPS
TO MAKE A CONTINUOUS ELECTRICAL LOOP. THE END TRANSVERSE
BARS SHALL BE CONNECTED TO EACH OTHER BY JUMPER BARS
WELDED TO EACH LAYER.

SIDES OF EACH CONTRACTION JOINT.

VERTICAL BARS IN INNER AND OUTER LAYERS BOTH SIDES OF
CONTRACTION JOINT SHALL BE MADE ELECTRICALLY CONTINUOUS
BY WELDINGS AT LAPS

.INNER AND OUTER LAYERS SHALL BE BONDED TOGETHER BOTH

. PROVIDE BONDING JUMPER ACROSS EACH CONTRACTION JOINT AT

A HEIGHT 1 FOOT ABOVE FINISH FLOOR OR FINISH GRADE.

ELECTRICALLY BONDED

CONTINUOUS DOUBLE CAGE

EXAMPLES & GUIDES
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WATERSTOP

7 5"x3"x2"
NOTCH FOR
BOND (NOTE 2)

FILL BONDING NOTCH AFTER4/

TESTING WMITH ASPHALT

TYPICAL HORSESHOE TUNNEL LINING

5x3"x2"NOTCH FOR
\  BOND (NOTE 2)
R
74 <z <
%% /]
97 /4 %
2 % %7
% ¢ FLOATING SLAB /
AFTER TESTING [/ /]
A FILL NOTCHES WITH 4
% ASPHALT 4 4 AFTER TESTING
% / 9 % FILL NOTCHES
// ¢ — /] WITH ASPHALT
WATERSTOP—{4/ g
’%l 7
JIISI VY4 //7/
277
DRAINAGE SLOT—

DETAIL WITHOUT

DETAIL WITH

FLOATING SLAB

FLOATING SLAB
TYPICAL CUT & COVER BOX

BONDING NOTCHES (NOTE 2)

H FLOATING SLAB
\ IF CALLED FOR

DETAIL WITH FLOATING SLAB

| =
T
/7///////;///;////,'/ //

NARLLT
R

WATERSTOP

BONDING
NOTCHES

MEZZANINE

IIITIIE I ITITTIIIITS

Z
%

A4

Rz rezzerrme gz

A

M
X2

X2

NOTCH

illdz,

,,,,,,

€ PLATFORM
RETAINED AT—GRADE (TYP.)

DRAINAGE SLOT (TYP.)

'IIIII//// 772220277707/,
% A

7 -l
7 %#epuiz TROUGH
— CROSS i
GIRDER
BEARING PAD/
JOINT FILLER

DRAIN PIPE (TYP.)—

BONDING € PLATFORM BONDING NOTCHES
NOTCHES (NOTE 2)
(NOTE 2) TYPICAL BELOW GRADE
(NOT BURIED)
GRADE % |
é CONCRETE
% MEZZANINE LEVEL BARRIER. (TYP.)
BONDING é
NOTCH %
(NOTE 2) %
é RETAINING WALL
/,i
e 7 cRe
(NOTE 2) é
7 ,
AFTER TESTING AN °
FILL NOTCHES € PLATFORM
WITH ASPHALT.
TYPICAL PARTIAL RETAINED N
AN -
:CONC.BEAM CONC.BEAM
A\ N\ NOTES:
STAR ESCALATOR
G TRACK G TRACK 1.
I [ - COLUMN/
e ) _BONDING PIER (TYP.)
BALLAST(TYP) v A NOTCH  (TYP.)
X % ASPHALT AFTER TESTING.
. 2

=
\//\//\//\

DETAIL WITHOUT FLOATING SLAB

TYPICAL CUT & COVER STATION

FILL NOTCHES WITH ASPHALT AFTER TESTING

€ PLATFORM

LEGEND:

TYPICAL AT—GRADE

P

I—N

93’

AERIAL STRUCTURE

UNLESS OTHERWISE INDICATED ON THE CONTRACT DRAWINGS, ALL STRUCTURES IN CONTACT
| WITH THE EARTH, AND AERIAL STRUCTURES AS SHOWN ON THIS DRAWING, WILL HAVE THE

PERIMETER ELEMENTS SHOWN CROSS—HATCHED, BONDED BY METHODS SIMILAR TO THOSE
INDICATED ON STANDARD DRAWING ST—S—7, ST—S—21 AND ST-S-23.

2. ONLY BONDING NOTCHES IN INVERT AND THOSE EXPOSED TO BACKFILLING ARE TO BE FILLED WITH
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3'—0" SAFETY WALK

,
&

Y |

¢ 1.B. TRACK 4‘ I—— ¢ 0.B. TRACK
D |

ELECTRICAL BONDING NOTES

1. FOR GENERAL REQUIREMENTS, NOTES, SECTIONS AND DETAILS.
SEE DWG. ST—S—7 FOR SUPPLEMENTAL DATA.

2. ALL LONGITUDINAL REINFORCING STEEL SHALL BE BONDED TO FORM A

¢ 1.B. TRACK ¢ 0.B. TRACK
| |
| |
, , SEGMENT JOINT
CONTINUITY PROVIDED
BY BONDING NOTCH
SEE NOTE 2
| |
A 4"| B <—|
| |
hY b N \ A Vi
BN £\ N /4 [/

TYP. TOP &
BOTT. BARS

el

PARTIAL PLAN DECK SLAB

LONGITUDINAL BARS —I/

- CONTINUOUS ELECTRICAL BONDING SYSTEM IN ACCORDANCE WITH NOTES 3

rone€ey/ )

CROSS SECTION
SCALE: 3/8" = 1'-0"

#4 (GRADE 40) x 12" LONG REINF.

Y7

AND 4. CONTINUITY BETWEEN INDIVIDUAL SEGMENTS IS PROVIDED BY AN
ELECTRICAL BONDING NOTCH LOCATED ON THE INSIDE WEB AS DETAILED ON
DWG. NO. ST-S-7.

3. BONDING IS TO BE ACCOMPLISHED BY WELDING EACH UNITS END TRANSVERSE
BARS TO ALL LONGITUDINAL BARS AND ALL END TRANSVERSE BARS WELDED
TOGETHER TO FORM A COMPLETE CONTINUOUS CAGE.

4. BONDING ACROSS THE JOINTS BY INSULATED COPPER CABLE WELDED TO
STEEL STRAPS OR BENT PLATES BY CADWELD OR THERMITE WELD CONNECTION.
THE BONDING CABLE SHALL BE ACCESSIBLE FOR FUTURE TESTING AND
MONITORING.

5. ELECTRICAL BONDING IS NOT REQUIRED FOR THE FOLLOWING:
A. C..P. CONCRETE PILES.
B. EPOXY COATED REBAR.
C. ACOUSTICAL BARRIERS.

6. OPTIONAL METHOD: ELECTRICALLY BOND THE DUCT (TRUMPET) TO AN
ELECTRICALLY BONDED LONGITUDINAL REBAR OR END TRANSVERSE BAR
IN THE STRUCTURE WITH A #4 REBAR OR A #2 AWG WIRE/CABLE TO
THE ADDITIONAL #4 REBAR EXTENDED FROM THE INVERT.

LEGEND

@ BENT PLATE 1/2” x 2" FOR ELECTRICAL BOND CONNECTION. SEE SECTION
B—B TYPICAL AT ABUTMENTS AND AT EXPANSION JOINTS IN DECK SLAB.
WELDED TO TOP SIDE OF TWO LONGITUDINAL BARS.

@ ADDITIONAL #4 REINFORCING BARS ACROSS END TRANSVERSE BARS AT
LOCATIONS SHOWN AND WELDED TO EVERY BAR. TYPICAL IN END DIAPHRAGMS
AT EACH DECK JOINT.

@ STEEL STRAP 1/2” x 2" WELDED TO TOP AIDE OF TWO LONGITUDINAL BARS.
SEE SECTION A—A TYPICAL AT ABUTMENTS AND AT EXPANSION JOINTS IN
DECK SLAB.

250 "KCMIL" INSULATED COPPER CABLE FOR ELECTRICAL BOND (TYP. ALL BONDS
UNLESS NOTED.) CABLE AS INSTALLED SHALL HAVE 5" ADDITIONAL (SLACK)
LENGTH TO PROVIDE FOR JOINT MOVEMENTS.

@ 250 "KCMIL” 2KV INSULATED COPPER CONDUCTOR FOR ELECTRICAL BOND.
CABLE AS INSTALLED SHALL HAVE 5" ADDITIONAL (SLACK) LENGTH TO PROVIDE
FOR JOINT MOVEMENTS.

DESIGNED _G: G. BRADY
DRAWN D PRME
CHECKED Y. BUMANIS

APPROVED R- FENG

SCALE: 1/4" = 1'-0"
/ € EXP. JT.—ut BAR SHOP BUTT WELDED TO TENDON
- STRIP SEAL EXP. JT. ANCHOR PLATES AND REBAR CAGE
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SECTION D-=D
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. END TRANSVERSE BARS . JT /_ I
| (SEE NOTE 3) | SEE NOTE 3
| | L ! | DS
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@/’ * g y \/ LONGITUDINAL BARS
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° % K 3. APPROVED FLUSH MOUNT WELL COVERS SHALL BE USED WHERE
o 42K PIEZOMETER IS INSTALLED IN PAVEMENT OR MAINTAINED VEGETATION.
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This Drawing Reflects a WMATA
standard design approach.
Project specific drawings must be
developed by the Contractor
which reflect this Design Philosophy
PIPE RAILING
PIPE RAILING
JUNCTION BOX € TRACK
SEE NOTE 2 € TRACK JUNCTION BOX ¢ TRACK ¢ TRACK
CABLE TROUGH (TYP.) CABLE TROUGH (TYP.) SEE NOTE 2
CABLE TROUGH
1ON POWER RAL ONCRETE SAFETY WALK TRACTION POWER RALL
?AT\?;I)ER CROSSBOND CABLES IMPEDANCE BOND
oo H Z o0
CURB / 7TYP.”
CY GUARD RAIL EMERGEN UARD\RAIL
N / / / | | \ \ \ i NOTES
\/ i EXPAi)ﬁION\ cou}QLER\ 3" RGE CONDUIT (TYP. :
ngESS,?(?TFI{:D 4CGNDUWS 1. PROVIDE NOTCH IN EMERGENCY GUARD RAIL.
TRACK BOX ( ) 4 RGS SLEEVE URNBUCKLES SEE TYPICAL DETAIL. NOTCHES IN VERTICAL
GIRDER (TYP.) 3/4” REINFORCING PLATE (TYP.) i O oAaRD RALL TO BE SIMILAR TO
Ly '
LEGS OF GUARD RAIL 2. PROVIDE NOTCH IN CABLE TROUGH COVER
HANGER FOR CONDUIT ENTRANCE.
€ ANCHORAGE € ANCHORAGE ROD!
= ASSEMBLY ASSEMBLY 3. CROSSBOND CONDUITS TO STUB UP AT 45
;{ 0 %%;:% [gLRETcET FIXATION \ DEGREE ANGLE
T F S — ZE] 6°%6°x3/4" 4. CROSSBOND CONDUITS TO BE PROVIDED AT
= AT\ g~ GUARD RAIL MAXIMUM INTERVALS OF 2000 FT.
T - CONCRETE SOFFIT PANEL
6 | 127 122 |6 6. IMPEDANCE BONDS COUPLING UNITS, CABLES
AND ASSOCIATED HARDWARE TO BE INSTALLED
SECTION A-A SECTION B-B BY THE TRAIN CONTROL CONTRACTOR.
TYPICAL IMPEDANCE BOND INSTALLATION TYPICAL DETAIL
NOT TO SCALE DOUBLE TRACK STRUCTURE
DESIGNED _0- HARIG 12-67 REFERENCE DRAWINGS REVISIONS
PPl BESERPTON i T o7 DESERPTOR WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY TRAIN CONTROL DESIGN DRAWING
08/2001 Revised and issued by the Authority
CHECKED _A JORDAN ,{_"z DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT TYPICAL IMPEDANCE BOND INSTALLATION
— OFFICE OF SYSTEMS AERIAL STRUCTURES
APPROVED _C-_BISHOP 12-67 M
DATE SCALE DRAWING NO.
SUBMITTED
i e i oy 32001 [ ST-TC-014




INVERT
SLOPE
DOWN

i @i\

O
cC=

8l

_NOTES |

PAINTING SHALL BE IN ACCORDANCE WITH INSTRUCTIONS FOR
PAINTING AAR SIGNAL SECTION, MANUAL PART 110. THE FINISH
COLOR SHALL BE BLACK.

= _ |
—A

[oco®o

A

SEE NOTE 4

ABBREVIATION

AAR— ASSOCIATION OF AMERICAN

RAILROADS
B/R — BASE OF RAIL
¢ CENTER LINE

oo@o

DRAIN INLET

1\

SEE NOTE § SWITCH AND LOCK MOVEMENT SHALL MEET THE MINIMUM
REQUIREMENTS ESTABLISHED BY AAR SIGNAL SECTION

SPECIFICATION 101. MANUAL PART 104.

FRONT ROD SHALL BE INSULATED USING HARD FIBER INSULATION.
FIBER SHALL MEET THE MINIMUM REQUIREMENTS OF AAR SIGNAL
SECTION SPECIFICATION 13—52 MANUAL PART 58.

THE LETTERS "N” AND "R” SHALL BE MADE OF MALLEABLE CAST
METAL, NOT LESS THAN FOUR (4) INCHES HIGH. PAINTED WHITE
AND SHALL BE SECURELY FASTENED TO THE CONCRETE IN THE
LOCATION SHOWN.

THE NUMBERS AND LETTERS INSTALLED ON THE SWITCH AND

LOCK MOVEMENT SHALL CORRESPOND TO THE NUMBER OF THE
LEVER CONTROLLING THE SWITCH OPERATION. THE NUMBER SHALL
BE OF MALLEABLE CAST METAL, NOT LESS THAN THREE (3) INCHES
HIGH, PAINTED WHITE, AND SHALL BE SECURELY FASTENED TO THE
COVER OF THE SWITCH AND LOCK MOVEMENT.

WHERE TWO SWITCHES ARE PART OF A CROSSOVER AND ARE OPERATED
BY ONE LEVER REPEATER RELAY, THE NUMBER OF THE SWITCH SHALL BE
SUPPLEMENTED BY THE LETTER "A” OR "B” CENTERED DIRECTLY UNDER
THE SWITCH NUMBER.

SEE NOTE 6

OOOW

C
—A

LAYOUT SHOWN TO REPRESENT PHYSICAL REQUIREMENTS OF INSTALLATION.
NOT INTENDED TO SHOW SPECIFIC TYPE OF EQUIPMENT OR PARTS IN LAYOUT.

/

SEE DD—S—69 AND DD—S-70 FOR SWITCH ROD TROUGH DETAILS
AND DIMENSIONS.

;rﬁ
Z

\— SWITCH ROD TROUGH
(SEE NOTE 8)

SECTION B-B
FRONT AND LOCK ROD

SR
\—— OFFSET IF REQUIRED

|: 1 1/2"MINIMUM
—7 B/R

SECTION A-A
POINT DETECTOR ROD

I— 1/2" MINIMUM

9/16” MINIMUM
CLEARANCE

This Drawing Reflects a WMATA

SECTION C-C
OPERATING ROD

standard design approach.

Project specific drawings must be
developed by the Contractor

which reflect this Design Philosophy
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COMMUNICATION ROOM

LOCAL TRAIN CONTROL

AC SWITCHGEAR ROOM(NEAR TC ROOM)

(STUB UP CONDUITS NEAR DTS PANEL)

(N

B TRAIN/BUS (-
{ prs (FOR TERMINAL STATIONS SCHEDULE { <) 1BUS DISPATCH AREA
J SEE NOTE 9) CONTROL ( \N J
2" CONDUITS
MAY BE SLEEVES IF TC & COMM ROOM ARE ADJACENT { (SEE NOTE 2)
(ALSO SHOWN ON DD—CM-30)
AC SWITCHGEAR ROOM
(STUB UP CONDUITS NEAR DTS PANEL)
1
DTS
| | J NOTES:
(N
PLATFORM (SIMPLIFIED DIAGRAM) N )\ 1 SYSTEM TRAIN CONTROL CONDUITS ARE
TRAIN POSITION STOP »
- — — — — — - — — H - (45.550?1%[‘)[%”85) A. IN TUNNEL-STUB UP IN SINGLE ROW THRU
SAFETY WALK ALONG WALL.
OPERATIONS ROOM
(CABLE AREA) B. AT GRADE—TO DUCT BANK, GRADE BEAM
OR TROUGH AS APPLICABLE.
LOCAL TRAIN CONTROL C. ON AERIAL-TO GRADE BEAMS OR TROUGH
I - — — — H— - — — H A AS APPLICABLE.
// (TO EACH OPERATIONS ROOM WHERE MORE THAN ONE EXISTS) 2. DESICNERS OPTION TO ROUTE TRAIN/BUS
N\ " SCHEDULE CONTROL CONDUITS FROM EITHER
g lilr}ggR;L?O:'\‘/g”UCT'I'YSP 6 PLAGES 1~ AC SWITCHGEAR ROOM.
— -1/2"- - 4” CONDUITS
FROM CABLE AREA UNDER PLAT— \ . 3. TRAIN CONTROL CONDUITS SHALL BE PRE—
FORM TO TRACK WAY UNDER 4" CONDUITS FIXED "TC”.
PLATFORM EDGE. STATION OUTBOUND END STATION INBOUND END 4 WHERE DISCONTINUITY OF AN INDIVIDUAL
SYSTEM TRAIN CONTROL SYSTEM TRAIN CONTROL .CONDUIT RUN OCCURS, IDENTIFICATION SHALL
BE BY ALPHA SUFFIX, (TC1, TC1A, TC1B, ETC.)
INBOUND TRACK (SEE NOTE 1) OUTBOUND TRACK INBOUND TRACK (SEE NOTE 1) OUTBOUND TRACK 5. APPROVED STANDARD SYMBOLS ONLY WILL BE
"USED SHOWING FULL CONTINUITY OF CONDUITS.
BASIC REQUIREMENT BASIC REQUIREMENT 6. IDENTIFIGATION OF ANY TRANSITION POINT
"BETWEEN EMBEDDED AND EXPOSED CONDUIT
ADD IF NEXT STATION > 3000’ ADD IF NEXT STATION > 3000 SHALL BE IDENTIFIED.
= ADD IF NEXT STATION > 6000’ - ADD IF NEXT STATION > 6000’
7.REFER TO GENERAL PROVISIONS AND STANDARD
__J ADD IF INTERLOCKING LOCATED OUTBOUND OF STATION {__ __J ADD IF INTERLOCKING LOCATED INBOUND OF STATION SPECIFICATIONS SECTION 1601 FOR REQUIRE—
MENTS.
~ - —~ 1
N 1 N "
( N /// ) ( NN d > 8.WHERE A/C SWITCHBOARD EQUIPMENT IS
q N g ] N NN d p COMBINED IN A SINGLE ROOM, 2—4" CON—
N N 3 P N ™ § g DUITS WILL BE PROVIDED.
| N
TN L1 TN d 9. AT TERMINAL STATIONS ADD.
A. 1—2" CONDUIT FROM TRAIN CONTROL ROOM
4" CONDUITS 4" CONDUITS gg GégTSTVglfﬁiBs?éﬁD ROOM FOR CONTROL
B. 4—4" CONDUITS FROM TRAIN CONTROL
ROOM TO DISPATCHER'S ROOM.
DISPATCHER'’S
TRAIN CONTROL ROOM ( ROOM )
SEE NOTE 9
This Drawing Reflects a WMATA
standard design approach.
Project specific drawings must be
developed by the Contractor
which reflect this Design Philosophy
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STATI

(SEE NOTE 2)

ON

I

!

CABLEWAYS
(SEE NOTE 1)

VENT SHAFT

4" CONDUITS

FAN SHAFT

DTS
| IA=PABX __ ____ _|

PUMPING STATION

GROUPED
(SEE NOTE

FACILITIES

6)

| .
: [ )——— 4" conourTs

DTS
DTS

L —_— K—%BX_ SUBSTATION

4" CONDUITS

D.C. BREAKER
(TIE BREAKERY)

F@

DTS

- _ _ _ _ _ _ _ _ __ __FA__| JET FAN
L 1A—PABX CONTROL ROOM

LEGEND

TRAIN CONTROL

COMMUNICATIONS (SEE DD—CM-61)
DATA TRANSMISSION SYSTEM

1A INTRUSION ALARM

FA FIRE ALARM

PRIVATE AUTOMATIC BRANCH EXCHANGE

1. MAINLINE DUCTBANKS, TUNNEL WALLS, CABLE TROUGHS
OR GRADE BEAMS NORMALLY PROVIDE CABLE PASSAGE
MEANS TO OR NEAR THE REMOTE FACILITY. CONDUITS
TO BE PROVIDED ARE FROM A CABLEWAY INTO THE
REMOTE FACILITY, (e.g CONDUIT FROM NEAREST POINT ON
TUNNEL WALL TO A REMOTE SUBSTATION) CONDUIT NOT
TO BE PLACED ON TUNNEL WALLS.

2. SEE DRAWINGS DD—TC—33 AND DD—CM-30 FOR CABLE
ENTRANCE TO TRAIN CONTROL AND COMMUNICATIONS
ROOMS.

3. CONDUIT RUNS ARE SCHEMATIC AND DEPICT THE SIZE
OF ACCESS. INSTALL CONDUITS OR SLEEVES AS REQUIRED
FROM CABLEWAYS TO REMOTE FACILITIES

4. CONDUIT QUANTITIES SHOWN ARE FOR ILLUSTRATIVE
PURPOSES ONLY. EXACT QUANTITIES TO BE
COORDINATED WITH THE AUTHORITY.

5. DEPENDING ON FACILITY CHARACTERISTICS, ADDITIONAL
CONDUITS MAY BE REQUIRED FOR FACILITY NOT
SHOWN ON THIS DRAWING

6. WHEN REMOTE FACILITY ARE HOUSED WITHIN THE
SAME BUILDING, ROUTES (SLEEVES, BLOCKOUTS,
EXPOSED OR EMBEDDED CONDUIT) SHALL BE PROVIDED AS
PASSAGE MEANS FROM EACH ROOM TO A CENTRAL
COLLECTING POINT. 4—4" CONDUITS SHALL BE
PROVIDED FROM THIS POINT TO THE RIGHT—OF—WAY
CABLEWAY.

7. SEE DD—CM—-30 FOR COMMUNICATIONS CONDUIT REQUIREMENTS

AT ELEVATOR INSTALLATION REMOVED FROM STATION
LIMITS.

This Drawing Reflects a WMATA
standard design approach.

Project specific drawings must be
developed by the Contractor

which reflect this Design Philosophy
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SWITCH MACHINE
CLEARANCE ENVELOPE
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TABLE
CROSSOVERS [ DISTANCE TO PS.*
NO. 8 44 FEET
NO. 10 49 FEET
NO. 15 65 FEET
NO. 6 EQUIL 35 FEET

* OFFSET PVC CONDUITS 1°'-0"
ON 14'—0" TRACK CENTERS
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PLAN 2

EMBEDDED CONDUIT ARRANGEMENT—TUNNEL INSTALLATION
ALL TRACK CENTERS

SWITCH
MACHINE — NOTES
7'=0" MIN. ALL CONDUITS ARE TO BE 4" PVC. SEE SCHED. 40.
§ OF TRACK el e e P S e CONDUITS STUBBING THROUGH THE INVERT SHALL BE PLUMB AND FLUSH.
POINT OF SWITCH CONDUITS STUBBING UP THROUGH THE SAFETY WALK SHALL TERMINATE
1/2" ABOVE THE SURFACE AND 3 1/2" FROM CENTERLINE OF CONDUIT TO THE
4£-0" 2°—0" I TUNNEL WALL. ALL CONDUIT ENDS SHALL BE TEMPORARILY PLUGGED.
SECTION A—A THE DIMENSION BETWEEN CONDUIT STUB—UP AND THE CENTERLINE OF TRACK
IS TO BE 6'—9” FOR 14'—0" TRACK CENTERS AND 7'—9” FOR ALL OTHERS.
WHERE DISTANCE BETWEEN CENTERLINE OF INVERT STUB—UP AND STRUCTURAL
f \A WALL IS LESS THAN 4 FEET, SAFETY WALK STUB—UP TO BE OFFSET IN
(D o BLOCK—OUT WITH . DIRECTION_ OF NEAREST TRAIN CONTROL ROOM TO ACCOMMODATE BENDING
A ) § REMOVABLE GRATING : RADIUS OF CONDUITS
§ s (SEE NOTE 7) ! SEE REFERENCE DRAWINGS FOR ADDITIONAL TRAIN CONTROL CONDUIT
: ! REQUIREMENTS WITHIN THIS AREA.
o
2'—0"MIN [2"—0"MIN i CONDUITS STUBBING UP THROUGH FLOATING SLAB SHALL BE IN ACCORDANCE
I i ~ SWITCH MACHINE WITH DETAIL 'B' ON DD-S—67, IF ISSUED.
_t_ SR SWITCH MACHINE I\l WHERE NECESSARY FOR SWITCH ROD CLEARANCE, PROVIDE A BLOCK—OUT WITH
]‘ BRI L Sbokanscsd . —— CLEARANCE ENVELOPE REMOVABLE GRATING IN SAFETY WALK.
6" MIN. WORKING -  BES3 .; TO ¢ TRACK DETAIL 3
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A ‘:-—2 PVC CONDUITS

2 PVC
CONDUITS
NOTES A
e e T g sl OO OOy oo e
(SEE NOTE 5)
1. IN AT-GRADE TRACK AREAS, MANHOLES ARE TO
| | | | | | BE PROVIDED AT 400 FT. MAXIMUM SPACING AND ¢
WTHIN 50 FT. OF ALL CROSSOVERS AND TURNOUTS.
2 PVC CONDUITS—-\\
€ H 2. CONDUITS TO BE PROVIDED AT EVERY MANHOLE, Ll |_| |_| |_| |_| |_| |_| |_| |_| |_| |_| |_| |_| Ll Ll |_|
EXCEPT WITHIN STATION LIMITS.
- 2 PVC
- . kg — CONDUITS —
3. ALL CONDUITS TO BE CAPPED AND STAKED. STAKES
ARE TO BE PRESERVED THROUGHOUT ALL STAGES 6 PVC
OF TRACK CONSTRUCTION. conpuits——{|[L
4. DUCT BANK SIZE AND CONFIGURATION MAY VARY DEPENDING B <
= — = ON FIELD CONDITIONS. 1[
140" H 26'~0" MINIMUM
DUCT BANK DUCT  BANK MINIMUM 5. IN BALLASTED RETAINED CUT SECTIONS WHERE RETAINING
WALLS ARE USED, CONDUIT WILL EXTEND TO 6’0" FROM DUCT BANK Mk, DUCT BANK
— — — TRACK CENTER LINE.
1 M b — Al sp B I e B e M 6. ALL CONDUITS SHALL BE 2 1/2", EXCEPT AT MANHOLES
WTHIN 50' OF CROSSOVERS AND TURNOUTS WHERE 4"
CONDUITS SHALL BE INSTALLED. ALL CONDUITS ARE TO
ERERRR BE SCHEDULE 80 UL LISTED OR BETTER.
2 PVC CONDUITS—w\ 6 PVC 1
CONDUITS 2 PVC
€ il — — I _ CONDUITS _
oo I RINININIRINININ] ININININININ
(SEE NOTE 5)
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2 PVC coNDUITS bbbttty
A < 2 PVC This Drawing Reflects a WMATA
CONDUITS standard design approach.
¢ Project specific drawings must be
B developed by the Contractor
P L A N 8'-0" | 8'-0" which reflect this Design Philosophy
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4" PVC CONDUIT

3" PVC CONDUIT

4" PVC CONDUIT— —
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5 ] ~—POINT OF SWITCH I I e TRACK
° HH :” © This Drawing Reflects a WMATA
o standard design approach.
__l | | yor PLAN ”B” _._|._— 2'-0 Project specific drawings must be
— B developed by the Contractor
TYPICAL TURNOUT which reflect this Design Philosophy
A
G TRRERT TANGENT
6:_0'- 6,_0,- 61_03' TRACK 6'_911
[ NOTES:
|
/R
/R / ALL CONDUITS SHALL BE PLUGGED. PROVISIONS SHALL BE MADE (MARKERS, STAKES, ETC.)
..L\\ SUCH THAT CONDUIT LOCATION WILL BE EVIDENT AFTER COMPLETION OF TRACK INSTALLATION.
o, % °° 7 ) 0% % |
d L2 \ \\|"—% N [P e o e e @0 do 5 52,0 00 %0 %0 4 ALL ADJACENT TRACK CROSSING CONDUITS SHALL HAVE A TEN (10) INCH MINIMUM
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—— -
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CONTACT ASSIGNMENT RULES:

" SHALL BE FROM A CASCADE
ASSIGNED TO THE BH/BD CIRCUIT.

— CONTACT ASSIGNED TO THE AH/AD CIRCUIT
REPEATER OF RELAY WHOSE CONTACTS ARE

— WHEN CONTACTS ARE USED IN THE AH/AD

2. COMBINATION REPEATER
CIRCUIT. THE PICKUP CIRCUIT SHALL CONTAIN CONTACTS OF THE RELAYS
OR A CASCADE REPEATER OF THE RELAYS WHOSE CONTACTS ARE USED
TO POLE CHANGE THE BH/BD CIRCUITS.

3. MULTIPLE REPEATER — THE SAME RELAY IN THE AH/AD AND BH/BD CIRCUITS.

WRE - WRE -
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— - - - AT=160—-
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CONTACT ASSIGNMENT RULES:

1. CASCADE REPEATERS — WHEN USING CASCADE REPEATER RELAYS IN THIS CIRCUIT, THE RELAYS
USED FOR FREQUENCY SELECTION SHALL BE CASCADE REPEATERS OF THE RELAYS USED IN

CODE RATE SELECTION.

2. MULTIPLE REPEATERS — WHEN USING MULTIPLE REPEATER RELAYS IN THIS CIRCUIT, THE SAME
RELAYS SHALL BE USED FOR BOTH CODE RATE & FREQUENCY SELECTION.

3. COMBINATION REPEATERS — WHEN USING COMBINATION REPEATERS IN THIS CIRCUIT, THE
COMBINATION RELAYS USED FOR FREQUENCY SELECTION SHALL BE REPEATERS OF THE RELAYS

NOTES:
1. RESISTANCE VALUE SHALL BE THE EQUIVALENT OF A VITAL
RELAY'S RESISTANCE WITH THE COILS CONNECTED IN SERIES.

CONTROL USED FOR CODE RATE SELECTION. CONTROL
ma"z"é?%zo ENCODE CHART ENENRE D ENCODE CHART
UNOCCUPIED| p2— — UNOCCUPIED| p2— _ _
CCURIED| A2—162 | A2—157 CCUTIED| A2—155 | A2—157 | A2~162
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[e! ° : A 4 o : \ 4 o :'
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NOTES: 1. ALL DECODING RELAYS SHALL BE SUPPRESSED TO PROVIDE

1 SECOND SLOW RELEASE.

— VWN-ZP— zP-
R 1BDR 1ADR 828G 2. A SINGLE ARROW POINTING UP INDICATES THAT THAT LTYPR
N28G f<]—w Y o . IS ENERGIZED WHEN THE CORRESPONDING LINE POLARITIES
ARE RECEIVED FROM EITHER DIRECTION.
3. A BLANK BOX INDICATES THAT THAT LTYPR IS DE—ENERGIZED
NOTE 1 WHEN THE CORRESPONDING LINE POLARMIES ARE RECEIVED
FROM EITHER DIRECTION.
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NOTES:

. ALL DECODING RELAYS SHALL BE SUPPRESSED TO PROVIDE

1 SECOND SLOW RELEASE.

. A SINGLE ARROW POINTING UP INDICATES THAT THAT LTYPR

IS ENERGIZED WHEN THE CORRESPONDING LINE POLARITIES
ARE RECEIVED FROM EITHER DIRECTION.

. A BLANK BOX INDICATES THAT THAT LTYPR IS DE-ENERGIZED

WHEN THE CORRESPONDING LINE POLARITIES ARE RECEIVED
FROM EMTHER DIRECTION.
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