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LOADING ON CLASS" A2" &"82"STRUCTURE IN KIPS 
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FIG.4 

LOADING ON CLASS "C4" STRUCTURE IN KIPS 
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M.-7ZAI'!I~~O~~:>: FlnOR ./' - / TRUSS SUPPO\ 

v_~~ X H A BEARING PLAf~ 
~Oc;,~G X H <;'}:?' 

LANDING ~ LANDING / 
PLATE 1 ~-- 3~NISH FLOOR SLOPE-A - PLATE\ / 30' 

WORKING POINT POINT -L "'-WORKING FINISH FI.OOR SLOPE A 

D S D S 

USS SUPPORT 
BEARING PLATE SS SUPPORT BEARING PLATE 

FIG.6 

OF ESCALATOR 
L 

S= ESCALATOR SPAN H=ESCALATOR RISE. 
A= SLOPE OF FINISH (RISE/RUN) 
D= DISTANCE BETWEEN LOWER SUPPORT AND WORKING POINT. 
E= DISTANCE BETWEEN UPPER SUPPORT AND WORKING POINT. 

X+A(E) 
S 0.57735-A 

s 
H 1.7321 

FIG.7 

X= VERTICAL HEIGHT BETWEEN PLATFORM FINISH FLOORS 0 <t_ 
OF ESCALATOR 

S= ESCALATOR SPAN H=ESCALATOR RISE. 
A= SLOPE OF FINISH (RISE/RUN) 
D= DISTANCE BETWEEN LOWER SUPPORT AND WORKING POINT. 
E= DISTANCE BETWEEN UPPER SUPPORT AND WORKING POINT. 

X-A (D) 
S 0.57735+A 

s 
H 1.7321 

1:I.QIES; 

1 LINEAR INTERPOLATION USING VALUES IN ADJACENT ROWS 
MAY BE USED FOR RISES NOT GIVEN. 

2 DRIVE UNITS ARE GENERAU.Y LOCATED WITHIN THE TRUSS OR 
DIRECTLY BELOW (ALIGNED) WITH THE RESPECTIVE UNITS. 

3. SYMBOLS AND ABBREVIATIONS 
WP= WORKING POINT 
KIP= UNIT OF WEIGHT, 1000 LBS. 

4. FIG 6 AND FIG 7 ARE THE CORRECT METHOD OF CALCULATING 
ESCALATOR RISE AND SPAN WHEN A FI.OOR SLOPE IS USED AT 
MEZZANINE AND TRAIN PLATFORM. THE FINISHED FLOOR SHALL 
BE LAID AFTER THE ESCALATOR LANDING PLATES ARE IN PLACE. 

5. DEFINITION OF WORKING POINTS : 
THE WORKING POINTS, UPPER & LOWER, ARE DETERMINED BY 
THE INTERSECTION OF THE HORIZONTAL PROJECTIONS OF THE 
UPPER AND LOWER LANDING PLATE ELEVATIONS WITH THE 
ESCALATOR STEP NOSING LINE. THE LANDING PLATES SHALL BE 
HORIZONTAL AND AT THE SAME ELEVATIONS AS THE RESPECTIVE 
FINISH FLOORS. 

6. THE FINISH FI.OOR SHAU. HAVE A TRANSVERSE SLOPE. 

7 THE INTERMEDIATE SUPPORTS TO BE EQUIDISTANT BETWEEN THE 
END SUPPORTS. 

8. FOR H>100'-0" COORDINATE WITH AUTHORilY & GEC. 
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CHILLED WATER 
SUPPLY 

CHILLED WATER 
RETURN 

4" REINFORCEMENT 
CONCRETE PAD 

VENTILATING FAN 
(CEILING MOUNTED) 

UNIT HEATER 
(TYPICAL OF 2) 

NOTE 3 
CONDENSER WATER 
RETURN & SUPPLY 

IMOTOR CONTROL 
CENTER 

CHILLER CONTROL PANELS 
W/START-STOP SWITCH 

LIQUID 
IMMERSION 
THERMOSTAT 

(PIPING THRU UNDER~---· 

~~~ ... ·~-- -~-r~-"~-:r 

I 
+ 
~ 
0 
I 

TO OTHER COILS (INI I 
PASSENGER STATIOI-4) I 

I 
- -CHWR---<>-----+ -4 ~- I 

1--i).q...--+---CHWS I 

----------L--------

TYPICAL COIL CONNECTIONS 
(IN PASSENGER STATION) 

LIQUID 
IMMERSION 
THERMOSTAT 

METERING CURRENT 
TRANSFORMER CABINET 
FURNISHED BY POWER CO. 
INSTALLED BY CONTRACTOR ORIFICE FLANGE --............1 

T -1 
PRESSURE 
GAUGE 

COND. WATER PUMP 

DIAPHRAGM TYPE 
COMP. TANK 

1" CW (MAKE UP 
WATER) PIPE 

' J: 

'f CWS---:'11---l><:I-NI-'--.......-1 

~ f.,...- ...J l FLOW DIRECTION 

~ ~ (TYPICAL) t_ lf<>IIU.ED WATER P\JMP 

r -FLEX PIPE 
YcoNNECTOR 

'----'CONDENSER 
WATER PUMP 

FLEX PIPE 
'-----!cONNECTOR 

TYPICAL CHILLED WATER PLANT LAYOUT 
4" PREFABRICATED 

CONCTRETE SLAB PRESSURE GAUGE 
(TYPICAL OF 2) 

'b 
I 

io 
~ 

CHWS & CHWR........._, 
TO TUNNEL 

THERMOMETER 
(TYPICAL) 

COOLING 
TOWER CONC. 

PAD 
I EYELETS ANCHORED IN 

CONCRETE FOR 
MATERIAL HANDLING 

45' -0" EXHAUST DUCT 

SG~EN 
1/2 x1/2" MESH 
STAINLESS STEEL 
(TYP. OF 2) 

4" PREFABRICATED 
REINFORCEMENT 
CONCRETE PAD 

TYPICAL SECTION A-A 

FLOW DIAGRAM 
TYPICAL CHILLED WATER PLANT 

GENERAL NOTES 
1. CHILLED WATER PLANT LAYOUT SHOWN IS TYPICAL ONLY. THE CHILLED 

WATER PLANT SHALL BE DESIGNED IN DETAIL BY THE DESIGNER 
TO SUIT LOCAL CONDITIONS AND AIR CONDITIONING REQUIREMENTS. 
DIMENSIONS GIVEN ARE MINIMUM TO INSIDE FACE OF WALLS, FLOOR, OR 
CEILING. 

2. MINIMUM 3' -0" X 3' -0" ACCESS HATCH TO COOLING TOWER REQUIRED. 
3. LOCA liONS SHOWN FOR ALL EQUIPMENT AND APPURTENANCES ARE FOR 

PURPOSE OF ILLUSTRATION. RELOCATION MAY BE NECESSARY TO SUIT 
PARTICULAR REQUIREMENTS. 

4. LOCATION OF INTERFACE CABINETS FOR AEMS CONTROLS TO BE COORDINATED 
WITH TRAIN CONTROL CONTRACTOR. 

5. FLOOR DRAINS FOR VARIOUS PIECES OF EQUIPMENT SHALL BE LOCATED 
TO SUIT ACTUAL LAYOUT. SEE REFERENCE DRAWINGS AND EQUIPMENT 
SELECTED. 

6. LOCA TlON OF POWER CO. C. T. CABINET, METERING & SERVICE REQUIREMENTS 
SHALL BE COORDINATED BY THE DESIGNER WITH THE POWER CO. 
WRITTEN CONCURRENCE SHALL BE OBTAINED PRIOR TO INSTALLATION. 

7. BURIED CONDENSER WATER PIPING TO REMOTE COOLING TOWERS SHALL NOT 
BE INSULATED. 

8. BURIED CHILLED WATER SUPPLY AND RETURN PIPING SHALL BE IN CONDUIT. 
9. EXPOSED HORIZONTAL RUN OF RETURN WATER LINE TO COOLING TOWER (CWR) 

SHALL BE HELD TO MINIMUM. 

10. PROVIDE HEAT TRACING FOR CONDENSER WATER AND MAKE UP WATER PIPING 
SUBJECT TO FREEZING. 

11. PROVIDE CLEARANCE AROUND WATER TREATMENT PANELS FOR SERVICE 
AS SHOWN. 

12. DESIGNER SHALL DETERMINE LOCATION OF AUTOMATIC AIR VENT TO THE 
HIGHEST POINT IN THE CHILLED WATER SYSTEM. 

13. REFRIGERANT DISCHARGE PIPING FROM RUPTURE DISC ON CHILLER SHALL 
CONFORM TO ALL APPLICABLE CODES AND SHALL BE TERMINATED IN A MANER 
THAT DOES NOT PRESENT A HAZARD TO PEOPLE. INSTALL ADEQUATE CAPACITY 
DIFFUSER FOR DISCHARGE OF REFRIGERANT AND TO PROTECT PIPE INTERIOR 
AGAINST RAIN. COORDINATE DESIGN AND LOCATION WITH ARCHITECT. 

14. PROVIDE VENTILATION SYSTEM TO CONFORM ALL APPLICABLE CODES WITH 
ONE FAN RUNNING FOR ENTIRE COOLING SEASON. PROVIDE IDENTICAL FANS 
WITH STEP CONTROLLER TO OPERATE LEAD LAG OPERATION. 

ARCHITECTURAL TREATMENT OF 
COOUNG TOWERS ON ROOFS 

1. SCREENING MATERIALS SHALL PROVIDE ADEQUATELY FOR ANY SOUND 
DAMPENING REQUIRED IN CASES WHERE FACTORY FABRICATED 
ATTENUATORS ARE INADEQUATE. 

2. MATERIALS SHALL BE IN HARMONY WITH THOSE OF THE BUILDING ON 
WHOSE ROOF THE COOLING TOWERS ARE PLACED. 

3. MINIMUM HEIGHT NECESSARY TO SCREEN THE COOLING TOWERS FROM 
THE VIEW OF PASSERS-BY, BOTH PEDESTRIAN AND VEHICULAR. 
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INTERMEDIATE SUPPORT 
(STEEL BEAM) 
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~ ROWS SPACED 0 20 O.C 

NOTE: THE INTERMEDIATE SUPPORT RECESS AND BASE PLATE TO BE PROVIDED BY CONTRACTOR. 

DETAIL E 
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SCALE: NONE 
SHIP LADDER SEE DRAWING 
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SENSOR SCHEDULE 

UPE-FAN-1 EXHAUST MODE (C) TB1 FAN-2 EXHAUST MODE (C) TB1 

FAN-1 SUPPLY MODE (C) 
Lr--= 

FAN-2 SUPPLY MODE (C) 
L-~ 

r-- - -
I- SCALE READING INDICATION COMPUTER 

I r-- I - SCALE NOTES ALARMS 

~ FAN-1 AUTOMATIC CONTROL (C) REMOTE 
~ -

~ FAN-2 AUTOMATIC CONlROL (C) REMOTE 
~ I- lYPE FUNCTION LOCATION f-- - -

1-- RANGE ACCURACY HIGH LOW NCREMENTS BELOW HIGH LOW 
Q' L f-- - Q' L - I-
D.. FAN-1 EMERGENCY ON (C) REMOTE r-- D.. FAN-2 EMERGENCY ON (C) REMOTE - TEMPERATURE SPACE AIR TUNNEL AT FAN ALARM INDICATION 100" 40" N/A 5, 9 100" 40" 
2- L f--

- 2- L - I- SHAFT ONLY 

In EMERGENCY OFF (C) REMOTE 
- In FAN-2 EMERGENCY OFF (C) REMOTE 

I- TEMPERATURE SPACE AIR STATION PLATFORM ABNORMAL INDICATION 95' N/A N/A 5, 9 95' N/A FAN-1 f-- - ONLY 
~ L f-- - ~ L - I-

DISCHARGE 
FAN-1 SUPPLY MODE (I) - FAN-2 SUPPLY MODE (I) I- PRESSURE CONlROL AIR NORMAL/ABNORMAL 105 PSIG 90 PSIG N/A - N/A N/A 

~ r-- ~ - COMPRESSED AIR 
r-- - - I- (I PRESSURE L) AIR FLOW ACROSS FILTER NORMAL/HIGH 2" WG 1" WG N/A 6 N/A N/A ::::1! ~ - ::::1! ~ I- DIFERENTIAL (STATIC PRESSURE) AND COIL 0::: EMERGENCY ON (I) REMOTE 0::: FAN-2 EMERGENCY ON (I) REMOTE 

~ 
FAN-1 f-- - ~ 

-
I- ctRESSUREL) AIR FLOW ACROSS EXHAUST ALARM INDICATION 0.4" WG 0.2" WG N/A N/A N/A L f-- L - DIFERENTIAL I (VELOCITY PRESSURE) AND F.A. FANS ONLY 7 

:s 
EMERGENCY OFF (I) REMOTE 

- :s 
FAN-2 EMERGENCY OFF (I) REMOTE 

I- ALARM INDICATION D.. FAN-1 f-- D.. - SEWAGE LEVEL HIGH LEVEL SEWAGE EJECTORS - - N/A 8 N/A N/A ffi L f--
- ffi L - I- ONLY 

c - c 1-- DRAINAGE PUMP ALARM INDICATION z ABNORMAL OPERATION (I) f-- z FAN-2 ABNORMAL OPERATION (I) - WATER LEVEL HIGH OR LOW WATER - - N/A 10 N/A N/A ::::> - ::::> I- STATION ONLY 
L r-- - L -

I- WATER FLOW SPRINKLER UNE FLOW FIRE PROTECTION ALARM INDICATION N/A 11, 13 N/A N/A 
ABNORMAL CONlROL (I) REMOTE FAN ABNORMAL CONTROL (I) SPRINKLER UNE ONLY - -

f-- -
L f--

- L - 1--
VALVE INDICATOR VALVE POSmON MAIN FIRE UNE ALARM INDICATION N/A 13 N/A N/A - I- ONLY - -

STATION TEMPERATURE ABNORMAL (I) (SEE NOTE-10) f-- - SPARE -
I-

L r-- - L -
1--

AC.U. N0.1 FAN AND FILTER ABN (I) f-- - A.C.U. NO. 2 FAN AND FILTER ABN (I) -
I-L f-- L -- I-

AC.U. N0.3 FAN AND FILTER ABN (I) f-- - AC.U. NO. 4 FAN AND FILTER ABN (I) -
I-L r-- - L -
1--

A.C.U. N0.5 FAN AND FILTER ABN (I) REMOTE f-- AC.U. NO. 6 FAN AND FILTER ABN (I) -
L f--

- L - I-

VENT SHAFT DAMPER ABN (I) REMOTE 
-

VENT SHAFT DAMPER ABN (I) 
I-r-- -

r-- - - 1--

FAN-3 EXHAUST MODE (C) REMOTE 
~ -

FAN-4 EXHAUST MODE (C) 
~ I-

f-- - -
I-L f-- L -

FAN 3 SUPPLY MODE (C) r-- - FAN-4 SUPPLY MODE (C) - I-

r-- - - 1--

FAN-3 AUTOMATIC CONlROL (C) REMOTE 
~ -

FAN-4 AUTO CONlROL (C) (REMOTE) 
~ I-

f-- - -
I-L f-- """ L -

FAN-3 EMERGENCY ON (C) REMOTE 
- I 

FAN-4 EMERGENCY ON (C) REMOTE 
1--.., r-- - ~ - I- NOTES: I L L ~ 

f-- - -
I-

FAN-3 EMERGENCY OFF (C) REMOTE 
...I 

FAN-4 EMERGENCY OFF (C) REMOTE f-- 0 -.... L r-- - ~ L - I- 1. SEE AIR CONDmONING AND VENTILATION PLANS FOR EXACT LOCATION OF ACU, AND EXHAUST FANS. ::::1! - I-8 FAN-3 SUPPLY MODE ([) f-- 8 FAN-4 SUPPLY MODE (I) -
~ r-- -

~ - I-

FAN-3 EMERGENCY ON (I) 
~ -

FAN-4 EMERGENCY ON (I) 
~ I-

i5 REMOTE f-- - i5 -
I-

2. COORDINATE WITH FILTER AND ACU MANUFACTURERS FOR OPERATING AND ABNORMAL PRESSURES. 
C) L r-- C) L -0::: - 0::: I-.... FAN-3 EMERGENCY OFF (I) REMOTE .... FAN-4 EMERGENCY OFF (I) :::1! f-- :::1! - 3. COORDINATE WITH FAN MANUFACTURERS FOR OPERATING AND ABNORMAL PRESSURES. .... r-- - .... - I-

FAN-3 ABNORMAL OPERATION (I) 
~ - FAN-4 ABNORMAL OPERATION (I) 

~ 

f-- - -~--- 4. COORDINATE WITH SEWAGE EJECTOR MANUFACTURER-SELECT PRESSURES TO SUIT SITE. r-- L-1-FAN-3 ABNORMAL CONlROL (I) REMOTE - FAN-4 ABNORMAL CONlROL (I) REMOTE 
I - -~--- 5. HI - LO INDICATION WILL BE PART OF COMPUTER SOFTWARE PROGRAM 

SEWAGE EJECTOR HIGH SEWAGE LEVEL -
SPARE 

~-~---
-

SEE NOTE-9 - L-1- 6. COORDINATE WITH FILTER AND COIL MANUFACTURERS. 
FIELD r RTU 

?I- RTU EQUIPMENT WIRING FIELD 7. COORDINATE WITH FIRE PROTECTION SYSTEM MANUFACTURER FOR MAXIMUM WATERFLOW PERMISSIBLE. 
EQUIPMENT 

,, 
WIRING 

8. SENSORS PROVIDED BY SEWAGE EJECTOR PUMP MANUFACTURER. 

9. TERMINALS TO BE LOCATED IN NEAREST AC. SWITCHBOARD ROOM. 

10. TERMINALS TO BE LOCATED IN A.C. SWITCHBOARD ROOM NEAREST TO TRAIN CONlROL ROOM. 

SWITCHBOARD ROOM (NEAR) SWITCHBOARD ROOM (FAR) 
11. LOW - HIGH SCALE READINGS SHALL BE EQUIVALENT TO 3-15 PSI TRANSDUCER OUTPUT. 

12. FOR NUMBERING AND ORDER OF TERMINALS SEE ST-TC-10 AND ST-TC-11. 

DTS TERMINALS 
FOR STATION AND ADJACENT VENT SHAFTS 

13. NEAR AND FAR ARE RELATIVE TO TRAIN CONTROL ROOM. 
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---COIL 

BAG FILTER 

t 
\_AIR CONDI110NING UNIT 

PO S.P.D.T. 
PRESSURE 
DIFFERENTIAL 
SWITCH 

FLOW DIAGRAM 

AIR CONDITIONING UNIT. COIL FAN &; FILTER SECTION 

®f-· ------l~t==:= ::::::::::= ==== } 
TO DTS 
TERMINAL 
CABINET 

SENSOR LOCATED IN 
MIDDLE OF STATION 

DESIGNED w.o. - 11-71 NUMBER 

STATION SURVEILLANCE 

DATE BY 

RELAY, CONTACT AND WIRING 
FOR SHUTD0\\'111 OF ACU 

L N 
120V 

UPON DETECTION OF SMOKl I MOTOR CONlROL I 
t------11 CIRCUIT ® It------+ 

I 
TO FIRE { Q ....y.r.------'1'-----' 
INTERFACE BOX "C IN STARTER 

M -

RELAY MOUNTED J 
IN RELAY CABINET 

•

rAUXIUARY CONTACT 

+---------1 f---t-{ RH-----+ 

{ 

----!IR 

R-(AUXIUARY CONTACTS 
NORMALLY OPEN) 

TO DTS PO-CLOSE ON IA 
TERMINAL HIGH c!c LOW I 
CABINET -

NORMAL-OPEN 1 
CLOSE-ON I 
FILTER ALARM -

AIR CONDITIONING COIL-FAN 

=! ~ '--"""-- TO AEMS PANEL 
-II- TO DTS PANEL 
-

AIR CONDI110NING UNIT 
FAN MOTOR STARTER 
CONlROL UNIT 

&; FILTER SURVEILLANCE WIRING SCHEMATIC 

TO FIRE { 
ALARM 120V 
SYSTEM 

PRESSURE GAUGE- '1' 
MAIN VALVE 

'---"' 
~ 

FLOW DETECTOR 
(USE ON SPRINKLER UNE 
WHERE APPUCABLE) 

FIRE PROTECTION SURVEILLANCE 

MAIN FIRE UNE 

88 
\lENT DAMPER No. 1 

TO AV-J 
AIR CONDI110NING 
CONlROL DIAGRAMS . €( ®::~:: \lENT DAMPER No. 2 

CONTACTS SET TO OPEN AT SAME 
PRESSURE AS DAMPER OPERATOR 
ACTUATING PRESSURE. 

VENT SHAFT CONTROL DIAGRAM 

CLOSED AT 7 PSI ~ 

OPEN-PRESSURE ABOVE J PSI ~ ~ h 
~r I 

CONTACT WIRING FOR VENT SHAFT 

ABNORMAL OPERATION 

J:IQJI;_ 

SYSTEM IS SH0\\'111 FOR 1WO \lENT DAMPERS. 
WHERE MORE DAMPERS ARE PROVIDED, 
PROVIDE ADDI110NAL END SWITCHES. FOR 
EACH DAMPER MOTOR COORDINATE WITH 
REFERNCED CONlROL DRAWING FOR NUMBER 
OF CRCUIT REQUIRED. 

TO DTS 
._TERMINAL 

CABINET 
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DESIGNED P.E. E"A!UY 

DRAWN c.A.CRNWI 

CHECKED I.M. SOI.OIIOII 

APPROVED .1. HIDIWI 

t-TO EXISTING 
T STORM SEWER OR 

TRACK DRAINAGE 
SYSTEM 

(SEE NOTE 1) 
------ rU 

4" FD-1 IN FLOOR 
OF ESCALATOR PIT 

------ t- TO TRACK DRAINAGE 
T SYSTEM 

SURFACE ENTRANCE TO PASSAGEWAY PLAN 

SURFACE ELEVATION 

1 

j. ,. 

SECTION 8-8 

SURFACE ENTRANCE TO PASSAGEWAY SECTION 
(SEE NOTE 1.) 

REFERENCE DRAWINGS REVISIONS 

~~ ~D-2Mc-~1~PW~M~B~IN~G~~~D~A~R~E~P~~~~~~~O~N~~~BO~~~~--~~----------~ 
~71 

~.---+-----------~--~~----------~ 

cMEZZ Fl. ELEV 

~---SLOPE FLOOR 
DOWN (lYP.) 

TO TRACK' 
DRAINAGE 
SYSTEM 

TYPICAL PASSAGEWAY PLAN 

zs---
TO TRACK 
DRAINAGE 
SYSTEM 

~ENTRANCE 

I 

(SEE NOTE 1) 

SECTION A-A 

TO MEZZANI E 

GENERAL NOTES 

1. DESIGNER SHALL MODIFY THE GENERAL PIPING 
ARRANGEMENTS SHOWN TO SUIT LOCAL CONDITlONS. 

2. ALL PIPING SHALL RUN CLEAR OF ESCALATOR PIT 
AND MACHINE ROOM (OUTSIDE OF /OR BELOW FLOOR). 

3. PASSAGEWAY DRAIN IN ACCORDANCE WITH DWG. ST -M-53. 

4. FOR SYMBOLS AND ABBREVIATIONS REFER TO DWG DD-M-155 

5. PROVIDE GREASE INTERCEPTOR IN DRAIN SYSTEM CONNECTING 
TO STORM DRAIN SYSTEM PER LOCAL CODE. 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY MECHANICAL DESIGN DRAWING 
TYPICAL DRAINAGE DETAILS FOR 

ENTRANCES TO UNDERGROUND STATIONS 

SUBMITlED 

DEPARTt.4ENT OF TRANSIT SYSTEt.4 DEVELOPt.4ENT 
OFFICE OF ENGINEERING AND ARCHITECTURE 

DAlE 
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REMOTE EMERGENCY OFF (C) 
TB1 

FANS (1/3) REMOTE EMERGENCY OFF (C) 
TB1 

FANS (2/4) REMOTE EMERGENCY OFF (C) 
TB1 - - r---

- - f--
~ ~ ~ 

REMOTE EMERGENCY ON (C) - FANS (1/3) REMOTE EMERGENCY ON (C) - FANS (2/4) REMOTE EMERGENCY ON (C) r--
L - L - L f--

REMOTE AUTO CONTROL (C) - SPARE - SPARE r--
L - L - L r--

SUPPLY MODE (C) - FANS (1 /3) CTRACK-1) DIR. MODE (C) - FANS (2/4) CTRACK-2) DIRECT MODE (C) f--

L - L - L r--
EXHAUST MODE (C) - FANS (1/3) (TRACK-2) DIR. MODE (C) - FANS (2/4) (TRACK-1) DIRECT MODE (C) r--

L - L - L f--

REMOTE EMERGENCY OFF (I) - FANS (1/3) REMOTE EMERGENCY OFF (I) - FANS (2/ 4) REMOTE EMERGENCY OFF (I) r--
L - L - L r--

REMOTE EMERGENCY ON (I) - FANS (1/3) REMOTE EMERGENCY ON (I) - FANS (2/4) REMOTE EMERGENCY ON (I) f--

- - f--
~ ~ ~ 

REMOTE AUTO CONTROL (I) - SPARE - SPARE r--
L - L - L f--

SUPPLY MODE (I) - FANS (1/3) ClRACK-1) DIRECT MODE (I) - FANS (2/4) ClRACK-2) DIRECT MODE (I) r--
L - L - L r--

EXHAUST MODE (I) - FANS (1/3) (TRACK-2) DIRECT MODE (I) - FANS (2/4) (TRACK-1) DIRECT MODE (I) f--

L - L - L r--
ABNORMAL OPERATION (I) - FANS (1/3) ABNORMAL OPERATION (I) - FANS (2/4) ABNORMAL OPERATION (I) r--

L - L - L f--

REMOTE CONTROL ABNORMAL (I) - SPARE - SPARE r--
FAN DAMPER ABNORMAL (I) 

L - L - L r--
- FANS (1/3) REMOTE CONTROL ABNORMAL (I) - FANS (2/4) REMOTE CONTROL ABNORMAL (I) f--

L - L - L f--
SPARE - SPARE - SPARE r--
FANS ON/OFF AEMS (I) 

L - L - L f--

- SPARE - SPARE r--
L - L - L r--

SPARE - SPARE - SPARE f--

- - f--
~ ~ ~ 

- 1/3 {TRACK-1) FANS, ON/OFF AEMS (I) - 2/4 {TRACK-2) FANS, ON/OFF AEMS (I) r--
L - L r--

SPARE - SPARE 
._____ 

L-
FIELD R1U -
EQUIPMENT WIRING 

FIELD 1~, FIELD R1U 
EQUIPMENT EQUIPMENT WIRING 

TUNNEL FAN SHAFT JET FANS (1&3) ON TRACK-1 JET FANS (2&4) ON TRACK-2 
(NOTE 2) (NOTE 2) 

DRAINAGE PUMPING STATION OPERATION ABNORMAL (I) 

cB 
TUNNEL VENT SHAFT DAMPER OPERATION ABNORMAL (I) 

cB [8] [8] TRACK-1 

JF-1 JF-3 

RS & c BY I DTS BY TRAIN CONTROL FIELD 
I:ING MECH. CONTRACTOR CONTRACTOR EQUIPMENT JF-2 JF-4 

[ill [ill TRACK-2 

OB FLOW DIRECTION 
DTS TERMINAL IN DRAINAGE PUMP STATION DTS TERMINAL IN TUNNEL VENT SHAFT IB FLOW DIRECTION 

.t:IQIE; 

1. FOR NUMBERING AND ORDER OF TERMINALS SEE DRAWING ST-TC-18. JET FAN FLOW DIAGRAM (TYP. FOR JF-1 THROUGH JF-4) 
2. JET FANS 1 AND 3 SERVING TRACK-1 JET FANS 2 AND 4 

SERVING TRACK-2. SEE FLOW DIAGRAM. 

3. THE SECTION DESIGNER TO CONFIRM THE TRACK NUMBER WITH WMATA. 
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NOTE 1 

TYPICAL TANGENT CROSS-SECTION AT MANHOLE 
(STANDARD BOX TUNNEL) 

MANHOLE FRAME AND 
COVER SET FLUSH WITH 
INVERT. 

TYPICAL SUPERELEVATED CROSS-SECTION AT DRAIN INLET 
&: MANHOLE 

DESIGNED P. E:ASLEY 

DRAWN A. BURNS 

CHECKED l.ll. SOUliiON 

APPROVED R.S. O'NPL 

STANDARD BOX SECTION 

REFERENCE DRAWINGS REVISIONS 
1G-71 DESCRIPTlON 
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MANHOLE-lYPE 1 . . SEE DESIGN DWG. ... . 
DD-M-149 

/T/R 

TYPICAL TANGENT CROSS-SECTION 

FOR PRECAST CONCRETE LINED CIRCULAR TUNNEL 

MANHOLE- lYPE 1 
SEE DESIGN DWG. 
DD-M-149 

-{-
T/R 

- ----:' 

TYPICAL TANGENT CROSS-SECTION 

FOR CONCRETE LINED CIRCULAR TUNNEL 

GENERAL NOTES 

1. MAIN TRACK DRAIN TREATMENT AT MANHOLES AS PER DWG. DD-M-149 
2. REFER TO DRAWING NO. DD-M-155 FOR ABBREVIATIONS USED ON THIS DRAWING. 

A 

TRACK DRAINAGE 
SLOT 

.<1 

MANHOLE lYPE -1 
SEE DESIGN DWG • 
DD-M-149 FOR NOTES 
AND DETAILS (lYP). 

.....__ 
4 

4. 

It TRACK 

PARTIAL PLAN 

(SUPERELEVATED CIRCULAR TUNNEL) 

It TRACK 

I It lUNNEL 

I I 
UvARIES 

3'-9" ~-------=~=--- .. 
1-------1--+--3 ---9 ---1 MIN. 1:40 (TYP) •·. 

SECTION A-A 

TYPICAL SUPERELEVATED CROSS-SECTIONS 

FOR CONCRETE LINED CIRCULAR TUNNEL 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY MECHANICAL DESIGN DRAWING 
TYPICAL DRAINAGE CROSS-SECTIONS &: DETAILS 

FOR STD.BOX &: CIRCULAR TUNNEL 

SUBMITTED 

DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 
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CANOPY (WHERE 

.... ' . . 

; PROVIDED: \ 

: ;- ..f~----t--1. r.:::::=========:;-,1 
e F= I . 
CD Cl 
I z 

"' iS Q. 
0 
:I: 
(!) 
::I 

~ 

ENTRANCE I" 
UPPER LEVEL 

' 

1- VENT PER CODE 
REQUIREMENTS 

f'\- HOISTWAY 
WALL 

LANDING7 I 

I /r-- r"-. 
r--L---:e~f~~==~ffF;::::==.JI 1'---CABELEVATOR Y .. ~;.~ :; 

T;- r-; • 
A ~.. I ~li~-

~f ....---- r--
SEE ,.,:_ ~ ,...---- r; 
SECTION C-C r;:;-- ; 

9., ,.. 
,_ 

....-------~ 

ENTRANCE 

:I: 

g LOWER 
~ LEVEL 

LANDIN7 

I /r--

/y~:-;~ 
• SEE ,9·J~ 
'jl SECTION C-C 1-
-:..-

l ~\fo_R_o_F__,r.-,~:1---...." J I I C •; 
+-:TH::-=IC,.,LK""'NES=s-----1£9;•:!;-~-, 9-:,;i>--o::::+-!1 -+-!-=!1 ::~....-..,..., •-:,.,:-;!, •' 

10 VAR_IES.------- 9~~,_ i i '9'~:9' 

! f HYDRAULIC CYUNDER __l1d 
Ul WELL CASING - . ~ 3 

.r+-+-PIT 

SECTION 8-B 

CALL STATION 

GLAZING 
0NHERE PR~DED) \ 

8'-2" 
1----------1~ OPENING FOR PASSAGE ROUGH 

SILLS 
\ PLATFORM SUMP PIT W/ GRATING I \ 

CAR OF PUMP HOSE(2" X 2") 

~ r- (SEE NOTE 14) 
FLOOR OF PIT 

1,1~=====9====~~/ 
.---+~~~---~---~ § I ~ HYDRAULIC CYUNDER 

"' // WELL CASING 

'b 
I 

"' 
L 

- -~ {~ n ~ 
\..V' ~TFORM 

LOCATED THIS ~ 

SIDE OF DOOR -- % ~l ~ 
(SEE NOTE 11)- ~'iU,~f-r-l;;i__..ll __ _t:~:;f§f\--i 

........__ __ ~+-~ 7 
\HYDRAULIC LINE 

SEE NOTE 7 

--N . 

SECTION A-A 

HOISTWAY FRONT WAll~. L, KSILL POCKET 

FINISHED FLOOR~ ......... / • 

[ 

~- [212 

'.,,.. \ ,,, t ,tt, , .... \ , ,., , ' 

:.-;.r 
THICKNESS ' '------ ROUGH SILL 
VARIES (SEE NOTE 9) 

--ti-+-DOOR SPACE 
-t-SILL PROJECTION ±5" 

10 1/2 

MIN. 

SECTION C-C ROUGH SILL 

1 1/4" RUNNING CLEARANCE 
AT SILL - - 3 3/4" (NOMINAL) 

EDGE OF •'; • .::.•T---------"~<n"::::O''t---~,_ 
HOISTWAY :..f •'"' 
SILL (NIC) ----1-':;HTI.---;:i=======:;:=---,1~·4----Lr 

ROUGH SILL ---+-=r=h-lei~ II 10" MIN. 

1- !! ~ ELEVATOR CAR PLATFORM 
:::::1! 11 // SEE NOTE 13. 

1-1 _L ---+----11! 
5" MAX. DEPTH ---+-11--fi 

I II I 

... .......!:::===-=---ll-k""t---t,_ 
~ ~~~--r , .. ~:.. L 

DOOR SPACE- 1--
5" MAX. 

10" MIN. 

HOISTWAY /CAR INTERIOR DESIGN ALLOWANCES 

II 
~~-----------, 
I' 

- MACHINE UNIT (NIC) 

SLEEVE E~ 
SEE NOTE 7 \ 

, ~. II N_ .. ~-------!J-..... -----11 
"1---------' 
I' I SEE I 

HYDRAULIC ----' NOTE 8 
LINE TO PIT (NIC) (PROVIDE 4' -0" WHERE POSSIBLE.) 

ELEV. MACHINE ROOM PLAN 
(SEE NOTE 3) 

ABBREVIATIONS 

I.D. 

FRT. 

ADJ. 

MIN. 

- INSIDE DIAMETER 

- FRONT 

- ADJACENT 

- MINIMUM 

MAX. 

FT. 

- MAXIMUM 

- FEET 

HEADRM. - HEAD ROOM 

NIC - NOT IN CONTRACT 

1. SEE ARCHITECTURAL DESIGN DRAWINGS FOR ADDmONAL DETAILS AND GLASS/STEEL 
HOISTWAY CONSTRUCTION. 

2. MACHINE ROOM MAY BE LOCATED REMOTE FROM THE HOISTWAY. 

3. MINIMUM MACHINE ROOM DIMENSIONS FOR A SINGLE HYDRAULIC ELEVATOR ARE 12'- 0" 
BY 12' -0" BY 9' -0" HIGH.MINIMUM MACHINE ROOM DIMENSIONS FOR A SINGLE MACHINE 
ROOM SERVING TWO HYDRAULIC ELEVATORS ARE 12' BY 18' -0" BY 9' -0" HIGH. 

4. LIFTING EYE SHALL BE DESIGNED FOR 1500 POUNDS CAPACilY. LOCATION SHALL BE 
DETERMINED BY ELEVATOR CONTRACTOR. 

5. DEPTH OF HYDRAULIC CYUNDER WELL CASING EQUALS ELEVATOR TRAVEL PLUS 7 FEET. 

6. MAINTAIN CLEAR HEAD ROOM ABOVE CAB AS NECESSARY TO PR~DE REFUGE AREA AS 
REQUIRED BY ASME A17.1. 

7. PROVIDE 10" DIAMETER STRAIGHT CONDUIT FOR FUTURE HYDRAULIC LINES. ARRANGE CONDUIT TO 
ALLOW REMOVAL OS HYDRAULIC LINES.PR~DE SLEEVES SIZED TO ACCEPT WALL PENETRATIONS. 
WALL PENETRATIONS. 

8. REFER TO DD-A-SC-8 FOR DOOR TYPE AND SIZES. 

9. UPPER AND LOWER LANDING ROUGH SILL MAY BE CONCRETE AS SHOWN OR 3/8" MINIMUM 
THICK ANGLE. 

1 0. THE HOISTWAY SILL IS TO BE FURNISHED AND INSTALLED BY THE ELEVATOR CONTRACTOR. 

11. THE HOISTWAY ENTRANCE CLADDING AND CUT -OUTS FOR ELEVATOR CONTROLS IN ENTRANCE 
CLADDING BY ELEVATOR CONTRACTOR, EXCEPT FOR CUT -OUTS IN EXTRUDED BRONZE CLADDING 
ON CONCRETE HOISTWAY AT STREET LEVEL WHICH ARE PROVIDED BY STATION CONTRACTOR. 

12. PROVIDE HIGH WATER ALARM IN SUMP PIT REPORTING IN KIOSK 

13. THE OVERALL CAR (OUTSIDE TO OUTSIDE) SIZE IS 7'-4" x 7'-4". 

14. SUMP PIT CAPACITY TO EQUAL THE VOLUME OF OIL REQUIRED TO LIFT THE ELEVATOR 

TO THE TOP LANDING PLUS A RESERVE OF 1 0 GALLONS. 
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ELEVATOR CAR 

GUIDE RAILS 

BOLTS WITH INSULATING NEOPRENE INSULATOR 
SLEEVES AND WASHERS --t'T:I-1-+---' 1 /2" MINIMUM THICKNESS 

CYLINDER SUPPORT 
MEMBER ------t-'!rlt+-> 

~~~._3::::j--- INSTALL INSULATING UNION 
1111 ON OIL LINE 

'!l'--- SAND BACKFILL 

HYDRAULIC CYLINDER WELL 
CASING (SEE NOTE-1 BELOW) 

DESIGNED P. HORr 3-211-73 
lil'iE 

DRAWN G. HARRISON 3-211-73 
DillE 

CHECKED DON HOWE 3-211-73 
lil'iE 

APPROVED R.S. O"NE:N.. 2-8-74 
lil'iE 

PARTIAL ELEVATION 
DIELECTRIC INSULATION 

FOR HYDRAULIC ELEVATORS 

NOTE: 
1. HYDRAULIC CYLINDER WELL CASING 

SHALL BE FIBERGLASS PLASTIC PIPE. 

REFERENCE DRAWINGS 
NUMBER DESCRIP110N 

ZINC RIBBON ANODE 

REVISIONS 

ZINC RIBBON ANODE ANODE BOND 

ELEVATOR CYLINDER EMOVE COATING 1-S REQUIRED 

ANODE ATIACHMENT 

5'-o" 5'-o" 

10'-o· 

WRAP WITH 3 TURNS OF 2" VINYL PLASTIC 
TAPE AT 1 0' -0" INTERVALS BETWEEN BONDS 
OR FI-STEN FIRMLY WITH PLASTIC WIRE CLAMPS 

BOND SPACING 

SAND BACKFILL 

HYDRAULIC CYLINDER 

(8) 5/8"x7 /8" ZINC RIBBON ANODES 
AT 45' (EQUAL INTERVALS) SPACING 
AROUND CYLNDER 

ANODE ORIENTATION 

FIBERGLASS REINFORCED PLASTIC 
PIPE HYDRAULIC CYLINDER WELL 
CASING 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY MECHANICAL DESIGN DRAWING 
CATHODIC PROTECTION DETAILS 

SUBMITTED 

DEPARTt.AENT OF TRANSIT SYSTEt.A DEVELOPt.AENT 
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APPROVED ~~¥ 
DIRECTOR -J 

FOR WMATA HYDRAULIC ELEVATORS 
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I(_: ~- .;.;; ...... : !;:LEVATOR MACHit<!E ROOM 

~ ./ {MAY BE REMOTE) 
~ _, 

r-:n=======r1 
.. : : ...,.1-.--------------Ljl :· ~:. TAPE SEALANT 

HYDRAULIC CYUNDER~ 
WELL CASING 

•. 

· .. 

·; .. 

• .... 
... ·.,. . .,.1...___ _______ ----nl :: .. 

DESIGNED "-5. GIU. 

DRAWN OJ. HARRISON 

CHECKED T. HANSEN 

APPROVED R.S. O'IEII. 

UPDAlED J. BUMANIS 

8-73 
"""iiiii'E 

8-73 
"""iiiii'E 

7-74 
DATE 

1-75 
"""iiiii'E 
..!.i::!!.. 

PLAN 
HYDRAUUC ELEVATOR 

HOISTWAY FLOOR 

NUMBER 

SECTION A-A 
PARTIAL ELEVATION 

HYDRAULIC ELEVATOR 
HOISTWAY AND PIT 

REFERENCE DRAWINGS 
DESCRIPllON 

. ..... . 
: ' .. · .. 

LINE (TYP.) BY ELEVATOR CONTRACTOR 

CASING TO BE CUT FLUSH 
WITH FLOOR OF PIT WHEN REQUIRED 

· .. 
z 
ii 
~ 

4 

.. .. • .. .. 
a . .. ... 

.. 
d • 

•• 4 :· 

. . . . . . , . : .. 
•• 

20" 

DETAIL "A" 
HYDRAUUC CYUNDER WELL 

CASING W/ CAPPED TOP END 

DETAIL "B" 
WELDED JOINT 

ANCHOR FLANGE c!c 
WATER STOP, SEE NOTE 3 

~-- CASING, SEE NOTE 4 

LAYERS OF FIBER GLASS 
IMPREGNATED WITH RESIN, 
WRAPPED OVER BUTTED 
ENDS OF PIPE 

1. THE DEPTH OF HYDRAULIC CYLINDER WELL CASING (DIMENSION K) EQUALS 
TRAVEL OF ELEVATOR +7'-0". 

2. CAP IS FOR THE PROTECTION OF THE WELL UNTlL TIME OF REMOVAL WHEN 
ELEVATOR IS INSTALLED. THE CAP IS ONLY REMOVED BY ELEVATOR CONTRACTOR. 

3. ANCHOR FLANGE c!c WATER STOP HAS TO BE DESIGNED TO WITHSTAND THE UP 
LIFT PRESSURE FROM WATER, WHEN CASING IS EMPlY AND THE WEIGHT OF 
SAND ETC, WHEN THE CYUNDER IS INSTALLED. 

4. WALL THICKNESS OF PIPE, COUPLINGS AND CAP SHALL BE DESIGNED TO 
WITH STAND THE EARTH AND HYDROSTATIC PRESSURE TO WHICH IT WILL BE 
EXPOSED BUT SHALL NOT BE LESS THAN 0.375 INCH. THE WALL THICKNESS 
SHALL BE DESIGNED WITH A SAFETY FACTOR OF FIVE AFTER INSTALLATION 
OF ELEVATOR CYUNDER AND SAND FILL A SAFETY FACTOR OF TWO 
IS REQUIRED FOR THE TEMPORARY CONDmON WHICH WILL EXIST 
PRIOR TO INSTALLATION OF CYUNDER AND SAND FILL TEST 
PRESSURE SHALL BE 125" OF MAXIMUM ANTICIPATED EXTERNAL 
PRESSURE. CALCULATIONS ESTABLISHING WALL THICKNESS AND 
TEST PRESSURE TO BE FURNISHED BY SECTION DESIGNER. 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY MECHNICAL DESIGN DRAWING 
FIBERGLASS REINFORCED PLASTIC WELL CASING 

FOR HYDRAULIC ELEVATOR CYLINDER 
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WATER SERVICE OR 
CLEANER'S ROOM 

rYr-~~ (SEE DWG. NO. DD-M-10) 

\ 
ST-A-SW-4 

\ t---
II 

. X ·X . X t--x-x-x ·X ·X ·x-x-x-
~~TRACK ~ 

t---
II 

.. .,,., ArN ROOMS 1---

r: u 

~ ~ ~c: 

• 
n -~~STATION 

-til-- ~Ell ll ~ ~ ~ -SFF NOTEl 

·F 

~~ 
~TRACK - 100' 

·200' 
1--x-x-x-x-x- :-x-x-1-X-·X-X- 1-'--

~x-x-x-x-x t--
'\ 

~ 
FIRE DEPT. \. .,r.r r:- HOSE VALVE CONNECTIONS 

.---TO OTHER FEC's + AS REQUIRED 

OUTUNE OF FIRE EQUIPMENT 
CABINET (FEC) (lYPICAL) 
SEE NOTE 1 

~~4L--4:.·---------F--i 

hJ hJ 

(~~N~'o~' 2) 

OUTUNE OF STATION 
PLATFORM 

SEE NOTE 2:7 

SCHEMATIC ARRANGEMENT OF FIRELINES 
NO SCALE 

D. L£WIS 
REFERENCE DRAWINGS 

DESIGNED w. Ell. 2-711 
"'1iiiiE 

NUMBER DESCRIPTION 
1111-11-11111 PWIIIING AND FIRE PROlECliGN S\'IIIICLS 

DRAWN D.H. KERR 2-711 
"'1iiiiE 

CHECKED D. HOWE J-711 
"'1iiiiE 

APPROVED T. IWISEN J-711 
"'1iiiiE 

BELOW PLATFORM (SEE 
DETAILS DO M 41) 

SEE NOTE 1 

4"tt 

4"tt DRY 
FIRE UNE UP 

ANCILLARY 

FIRE HYDRANT ~ 

REVISIONS 

·X 

~4·· 

t--x-x 

CENTER UNES OF 

/30" MANHOLE SEE ~PI~~ 
ST-A-SW-4 

v J 

II 
II I 

II 
· x--1-1--x ·X ·X ·X 

II 
I I 

j/ v ANGLE ~i~js~~~N~~uuN~ 1 w _Qg~~ · oo--M:::: f 1 

iOO f/ I 
F 

/ 
/ 

/ 
1---x-x-x-x-l§l'---x-x ....._X 

/ 
DRY STANDPIPE_/ 
UP FROM 
LOWER LEVEL 

I 

UPPER LEVEL PLATFORM PLAN 

¢_ ROAD OR STREET 

·x--=--x ·x-x-x--=-t--x-t-X '"- 1-

= 

t • ..... ..... 
~4·· F====m;;;;, 

F 

·X- 1-x-x-x--;:: -x- -x-x-1[- :-r--

• WATER SERVICE ROOM MAY 
BE COMBINED WITH CLEANER'S 
ROOM 

5 0 10 20 
H H 
ANOM?.NOlED 

1. 

2. 

3. 

TRACK 
(ABOVE) 

( 

I 

GENERAL NOTES 

2 1/2" ANGLE HOSE VALVE IN FIRE EQUIPMENT CABINET 

FREE STANDING OR WALL MOUNTED AS REQUIRED (DRAWING NO. 
DD-M-41) ONLY ONE SIAMESE NORt.IALLY REQUIRED, COORDINATE 
WITH LOCAL FIRE DEPARTMENT. 

PROVIDE AUTOMATIC AIR VENT IN PIPING SYSTEM ON END 
OPPOSITE THE SIAMESE FIRE DEPT. CONNECTION. 

4. 90" TURNS SHOULD BE ANCHORED TO WITHSTAND REACTION FORCES 
AT FULL FLOW CONDITIONS. 

5. PROVIDE ANGLE HOSE VALVE AT MAXIMUM 200 FOOT INTERVALS. 

6. REFER TO DWG. NO. DD-M-155 FOR SYMBOLS AND ABBREVIATIONS. 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY 
MECHANICAL DESIGN DRAWING 

TYPICAL DRY STANDPIPE SYSTEM 

SUBMITml 

DEPARTt.4ENT OF TRANSIT SYSTEt.4 DEVELOPt.4ENT 
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DATE 
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A .____ 

TYPICAL LOCA llON OF 
HYDRAULIC MACHINE UNIT 
(PROVIDED BY 
ELEVATOR CONTRACTOR) 

\ 
ILl z z 
~ 

~ 
< 
ci 

\ ...J 
ILl z z 
~ 
ILl 
Q. 
::;) 

\ 

':.t 
I 

r.. 

. 
0 
I 

"" 

......__TUNNEL 
TRANSillON~ 

8'-9" 

......__TUNNEL 
TRANSillON~ 

ELEVATOR MACHINE RM PLAN 

NOT TO SCALE 

DESIGNED D. HOWE 7-74 
""''OE 

DRAWN B.D.- 7-74 
""''OE 

CHECKED PAARCJIT 7-74 
""''OE 

APPROVED R.S. O'NFAL 11-74 
""''OE 

~ 
...J 
ILl z z 
~ 
ILl 
Q. 
::;) --- \ 

A 

~ 

PLATFORM 

ABBREVIATIONS 
UPE 
R.A. 
M.O.D 
F.D. 

UNDERGROUND PLATFORM EXHAUST 
RETURN AIR 
MOTOR OPERATED DAMPER 
FIRE DAMPER 

Ct. TRACK 

I 

MAINTENANCE HATCH 
IN ACCORDANCE WITH DWG. ST-M-100;101 

LADDER IN ACCORDANCE 
WITH DWG. ST-M-12 (SEE NOTE 7) 

~STA. I PLATFORM 

I :---SUMP PIT .... _ _. 

SECTION A-A 
NOT TO SCALE 

Ct. TRACK 

I 

MAINTENANCE HATCH 

SECTION B-B 
NOT TO SCALE 

R.A.TUNNEL 

EMBEDDED 
DUCTWORK 

REFER TO DD-A-SC-8 FOR DOOR TYPE & SIZE 

NOTES: 
1. THE MACHINE ROOM SHOULD BE LOCATED AS CLOSE AS POSSIBLE 

TO THE ASSOCIATED ELEVATOR PIT.(DESIGNER SHALL CONSIDER LOCAllNG 
ELEVATOR MACHINE ROOM IN THE ANCILLARY SPACE IF ECONOMICALLY 
FEASIBLE. 
REFER TO DD-A-SC-8 FOR DOOR TYPE AND SIZE. 

2. 1'-6" WIDE LEAF OF DOUBLE DOOR SHALL BE EITHER AN INACllVE 
SEMI-FIXED LEAF OR REMOVABLE PANEL 

3. THE MACHINE ROOM DOUBLE DOOR SHALL BE A HOLLOW METAL 'B' 
LABEL FIRE DOOR SUITABLE FOR A CLASS 'B' OPENING. 

4. SUMP PIT CAPACITY TO EQUAL THE VOLUME OF OIL REQUIRED TO 
LIFT THE ELEVATOR TO THE TOP LANDING PLUS A RESERVE VOLUME 
OF 1 0 GALLONS. 

5. VENllLAllON AIR ENTERING MACHINE ROOM SHALL BE FILTERED THRU 
2 INCH THICK THROW-AWAY FILTERS. 

6. EXTERIOR SURFACE OF MAINTENANCE HATCH SHALL BE OF THE SAME 
MATERIAL AS PLATFORM FINISHED FLOOR. 

7. THE SHIP'S LADDER SHALL BE PROVIDED BY ELEVATOR CONTRACTOR. 

8. REFER TO DRAWING DD-M-153 FOR AIR CONDillONING AND 
VENllLAllON SYMBOLS. 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY MECHANICAL DESIGN DRAWING 

SUBMITTED 

DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 
OFFICE OF ENGINEERING AND ARCHITECTURE 

APPROVED A¥ 
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HYDRAULIC ELEVATOR MACHINE ROOM 
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... 
8 

CURe------.. 

STREET 

SEE NO'TE 7 /
~-- SIAMESE FIRE DEPARTMENT 

CONNECTION 

0 

~I'-' -:::.1 v ""'lr=-=<i-:-:-"--:=-:-:-~-: 

IDENTIFICATION ~t II 
PLATE (SEE DWG. __.I II 

NO. STM-M-130 -------- tl ---+ 
u 1d SIDEWALK SLEEVE- ..___.. 

q:::l9 

SECTION A-A 

SHAFT 
I DENT. 

NO. 
VERTICAL 

DROP 
HORIZONTAL 

RUN 

SIAMESE FIRE DEPT. CONNECTION 
IDENTIFICATION PLATE DATA 

(SEE NOTE 5) 

REFERENCE DRAWINGS REVISIONS 

... 
8 

... 
c 

5/8" • U-BOLT, NUTS 
AND LOCKWASHERS 

5/8" X 2" BOLT, NUT 
AND LOCKWASHER 
(IYP. 3 PLACES) 

WALL OF SHAFT 

DESIGNED 

DRAWN 

CHECKED 

v. EU/D·H. KERR ....!.:ZL t-.;;NU;;;MB""ER:;;-T ____ "'DESCR='"IP110=N-----f--;Dii-.:ii'E;;::-r;;;BY...-r----;D;;:;ESC=RIP!l=oNu-------l 

DillE DD M 13 FIRE PROTECTlON UNE DETAIL FOR DOUBLE BOX 08/20011tNGA Revised and Issued by the Authority 
ILH. KERR 1-7ll TUNNEL SEcnONS AND DETAILS 

liiiiE ST M 13 ANGLE HOSE VALVE IDEN11F1CA110N & SIAMESE 
IL~ ~~--+~FI~RE~D=EPT~.C~O~NN~·~ID:ENT~-~~~ii'E~D~~AI=LS~-+---r-r----------~ 

APPROVED T. IWISEN 

UPDATED oL BUMN!Pi 

4-15 

liiiiE~---+-----------------------t----r--r----------------------1 
..l2::llll... 

GRATING 

. 

TABLE OF DIMENSIONS 

A -' 
4" 2.3" 4.6" 

6" 3.3" 5.6" · .. :.:· .·.~·· .~· 
.;~ --4_· .... : ....... ·.: .. 

111==11=11=~1==11=11=1~ 1==11=11=11==1 ~=11==11=9 F=II==IIF=II=II==I ~=II==! I= I= = 

. · .. ::: -. 
I= I== V4"R 

V V v--- GRATING 

CURB---.,."\ 

A ... 
!5: f...---CR 

I tTIIt:::I.P"1'1"""t t-11 

A ... 
III==II=II=~I==II=II=I~I==II=II=II==I~=II==IH~=1riH=II=:U=IJ:tl=:t:l=ft:=:U--- B R 

SECTION 8-8 

STAINLESS STEEL 
304 Z-BARE 

•· · · ~ STAINLESS STEEL 304 
~ ':• ;, ~ V 5/8" EXPANSION BOLT, NUT 

r .... ' . AND LOCKWASHER (IYP.) 

\,.. .. _., . . CHAIR 

<::~~\{· I '"II@ 0 o~~~ 
~I _jf" I~ 
\..-;.T [§:o -y- +- -

; ..•. I ~ lA 

~\..--·· ~)~ 1~11 ~l..L..L..._ 
.....-- STAINLESS STEEL 304 

5/8" • U-BOLT WITH 
I NUT & LOCKWASHER 

-1-3/8" 
VARIES 

SECTION C-C 

NOTES: 

1. ALL DIMENSIONS ARE IN INCHES. 

2. SIAMESE FIRE DEPARTMENT CONNECTION SHOWN 
WITH AXIS OF SYMMETRY NORMAL TO CURB. 
COORDINATE ORIENTATION WITH LOCAL FIRE 
DEPARTMENT. 

3. NO PART OF THE SIAMESE FIRE DEPARTMENT 
CONNECTION SHALL BE LESS THAN TWO FT. OR 
MORE THAN THREE FEET FROM FACE OF CURB. 

4. SEE DWG. DD-M-130 (SECTION A-A & DETAIL A) 
FOR DIMENSIONS OF PIPE SUPPORT. 

5. THE DESIGNER SHALL PROVIDE THE INDICATED FIRE 
DEPT. CONNECTION DATA FOR ALL CONNECTIONS 
WITHIN HIS CONTRACT. 

6. ALL HARDWARE SHALL BE STAINLESS STEEL 304. 

7. DISTANCE FROM THE CURB TO THE SIAMESE CONNECTION 
MAY VARY AND BOLLARDS MAY BE REQUIRED TO PROTECT 
THE SIAMESE CONNECTION FROM VEHICULAR IMPACT DAMAGE. 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY MECHANICAL DESIGN DRAWING 
ABOVE-GRADE SIAMESE FIRE DEPARTMENT 

CONNECTION 

SUBMITTm 
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FIREUNE PIPE 
& PIPE SUPPORT l 

·. -:: ... 

• 

6 
1 

I c .... 
II II 

f\ MEC~CAL C .... 
\_COUPLING 

('TYPICAL) 
..........._ 2 1 /2"tl BRANCH UNE 

PIPE 

/ 
,I fPIPE SUPPORT 

-,-:a 
..,......r'-._2 1/2• A.H.V . 

r... 
I 

in 

/
TOP OF SLA~ 

rT/R 

I I 
I 

SECTION A-A 
FIRELINE DETAIL FOR DOUBLE BOX TUNNEL (lYPICAL) SCALE:1/2"=1'-0" 

( 

FIRELINE MOUNTED ON CENTER WALL 
(SUPERELEVATED SIDE OF TUNNEL) 

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

r----- FIREUNE 

1,.....--,-. -.,-:.,-,, ...... -----------------.-.. -... -.,'""·.-:'""~r.:.:::-s .. :: .. ~.:· •. :.:.:-; .. J; •. ,.,_;.~~·.""~.:~'"'l·. ~~~p~JIPE 
~r?:~~: .. · 7_ .. _ .t;· ~ B SEE NOTE 7~ R~;· 

: :·~ PIPE SUPPORT ____..........1 jj~; 
.;. ~~· ) 

2 1/2" 
BRANCH LINE ---­
PIPE v:,..---SEE NOTE 3 

2 1/2" A.H.V. ~ ~V1 

SAFETY WALK 

:• 
t 
··.·· ..• 

·.• ,:.t•l 

.I\. 

FIRELINE DETAIL FOR SINGLE BOX TUNNEL (lYPICAL) 
SCALE: 1 /2"= 1' -0" 

REFERENCE DRAWINGS 

SEE DETAIL 'A' 
AND SECllON D-D 
THIS SHEET 

REVISIONS 

\

FIRELINE 
PIPE ~REDUCING TEE 

MECHANICAL 
r--T------+--T---, COUPLING \ I I ('TYPICAL) 

"' h....__ ___ ~ll~-rr-~1~ 
o::.uu 

D !J r- PIPE SUPPORT 
I! II ('TYPICAL) 

~ 

2 1 /2"tl BRANCH 
UNE PIPE 

"PESUPPORT \] l ~ 
--,----~lluG. • ~. 1- 2 1/2" A.H.V. 

i-. • I 

~-, in 

T/R 

_j 

SECTION B-B 
sCALE:1 /2"=1' -o· 

D MAXIMUM 

CHAIR -------.1 

I ~. 
BR----~1 I ~·<. 

~----m:r~l'~ ~ /~ ' ~ ·"44 
C DIA. OF .• ~ /q- ' ~ ; . .,_~:· 
~-Lg81<~~w~R ~ ~ ~ 1 :~~·~: ~· 

~ ..J Bd ";~ 
:---1 ~ h ~ r.--' 

5/8" EXPANSION ·, ·~ 
BOLT, NUT & I ~ .. : 
LOCKWASHER I ... 

STAINLESS STEEL 304 /' • 
Z-BAR /' 
SEE DETAIL B 

2 

SECTION C-C 
SCALE: NONE 

1. ALL DIMENSIONS ARE IN INCHES. 

2. VERTICAL BRANCH UNES AND HOSE 
VALVES MUST NOT BE LOCATED NEAR 
INTERLOCKINGS WHERE THEY WILL 
INTERFERE WITH THE VIEW OF SIGNALS, 
NOR SHALL THEY OBSTRUCT THE VIEW OF 
EMERGENCY TRIP STATION LIGHT. 

3. PIPE RUN TO CLEAR CABLES. 

4. A.H.V. SHALL NOT BE LOCATED WITHIN 
15 FEET OF EMERGENCY TRIP STATION. 

5. 4" Z BAR PLUS 1/2" SHIM ACCEPTABLE. 

6. ALL PIPE SUPPORT HARDWARE SHALL BE 
STAINLESS STEEL 304 

6. REFER TO DRAWING ST -M-85 
FOR ABBREVIATION AND SYMBOLS. 

7. PROVIDE MIN. 2" CLEARANCE FROM THE 
DYNAMIC OUTLINE OF THE TRAIN. 

* TABLE OF DIMENSIONS (INCHES) 

FR G H J K 

3/8 1.75 5.22 1 1/2 7 

1 1/2 1/4 1.80 3.37 1 1/2 5 
2 1/2 3/8 1.64 7.23 1 1/2 11 

* FOR USE WITH EITHER DETAIL 'A' OR DETAIL 'B' 

TABLE OF DIMENSIONS (INCHES) 

At! BR C D 

4 2.3 5/8 9.6 

2 1/2 1.5 3/8 7.8 

6 3.3 5/8 11.6 

L 

10 
8 

14 
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HOLE, SLOTTED TO 
ACCOMMODATE 
U-BOLT (2 PLACES) 

13/16"tl HOLE 
(2 PLACES) -----~~~ 

2 1/2" 

SECTION E-E 
N.T.S. 

H ~ 

~--Jtii!_!L£J 

HOLE, SLOTTED TO 
ACCOMMODATE 
U-BOLT (2 PLACES) 

"' - -~"'(t) +--''--T T 

DETAIL B 
N.T.S. 

13/16"tl HOLE (2 PLACES) _____ ,_ __ __ 

----=.-

FOR 
PIPE 
SIZE 
4"tl 

2 1/2"tl 

6"tl 

FR 

4 1/8" J 
I 

SECTION D-D 
N.T.S. 

H 

D1 

~ 

~ ++ 
H 

--t- -+--

"' - "' i i 

I 
I!_!L£J 

I 

~,1 DJ IIQBj K 

L 

DETAIL A 
N. T. S. 

MECHANICAL DESIGN DRAWING 
FIRE PROTECTION LINE FOR DOUBLE BOX AND DETAILS 

SUBMITTED 
DAlE 
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4-75 

~ ~---+----------------------~~--+--+--------------------~ 
APPROVED .#r~¥ May 3, 2oo1 SCALE 1/2"=1'-o" ~DRAWING No. 
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2" MINIMUM 
CLEARANCE 
FOR VALVE 
HANDWHEEL 

D. KERR 
DESIGNm • Ell 

DRAWN ~15mB 

CHECKm ~ 1:1111; 
T. HANSEN 

APPROVED B.:L llll"a. 

UPDATED J. BUIINIS 

. 
I' 
I 

in 

-2 1/2" AHV 

A~ 

I 
WORKING POINT 
OF TUNNEL 

LT/R 

FIRELINE DETAIL FOR CIRCULAR TUNNEL (TYPICAL) 
SCALE: 1/2"=1'-0" 

.l.:ZL. NUMBER 
DillE 

IIHI-1311 
..1.=211.... 

DillE 

..I.:Zll..... 
DillE 

..I.:Zll..... 
DillE 

....!!::!!!... 

5/B"fl U-BOLT 
WITH NUT & 
LOCKWASHER 

~----------Z-~R 

DETAIL A 
SCALE: NONE 

REFERENCE DRAWINGS 

SEE DETAIL A 
DWG. NO. 
DD-M-130 

DATE BY 
08 2001 ENGA 

2 1/2" NIPPLE 
(ONE END THREADED) 

T/R 

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

PIPE JOINT BOND 

THERMITE WELD 
AND COAT WITH 
COAL TAR EPOXY 

REQUIRED FOR ALL PIPE JOINTS WITH COUPLINGS 
SCALE: NONE 

NOTE: SIMILAR BONDING REQUIRED FOR ALL 
IN-LINE VALVES AND THREADED CONNECTIONS. 

NOTE: REFER TO NOTES ON DRAWING NO. 
DD-M-130. 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY MECHANICAL DESIGN DRAWING. 
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OUTSIDE 
AIR 

T ALTERNATOR f--- ~ N~ REUEF 

~AIR 

OUTSIDE 
AIR 

FI..OW DIAGRAM FANS ARE COMPONENTS 
OF VENTILATING UNns 

LS-3 

VENTILATING 
M1 OL OS UNIT # 1 

~:----------------_,: ~ :~ 
SEE 
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NOTES: 
1. THE lYPE C AIR FLOW DIAGRAM IS lYPICAL FOR BELOW GROUND INSTALLATIONS. 

THE VENTILATING FAN CAN OPERATE IN EITHER SUPPLY OR EXHAUST MODE 
IN ABOVE GROUND INSTALLATIONS. 

2. CONDUIT FROM MOTOR STARTER TO DTS CABINET SHALL BE SHOWN ON CONTRACT 
DRAWINGS BY DESIGNER. USE #14 AWG CONDUCTOR CABLE FOR 
WIRING TO TERMINAL CABINET.INSTALL OUTSIDE THE ROOM. 

3. JUNCTION BOX FOR CONNECTION TO FIRE DETECTION SYSTEM. 

4. PROVIDE LABEL STATING THAT SWITCH OVER-RIDING "FD" IS FOR USE BY FIRE 
DEPARTMENT PERSONNEL ONLY 

5. ALL CONTROL POWER SHALL BE SUPPLIED BY A CONTROL TRANSFORMER SIZED TO 
PROVIDE POWER FOR ALL CONTROLS AND ANCILLARY DEVICES 

SYMBOLS AND ABBREVIATIONS 
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STARTER COIL 

GROUND 

CONTROL RELAY COIL 

THERMAL OVERLOAD RELAY 
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___ JUNCTION BOX FOR 
-{_f!l_}- CONNEClJ~N TO FIRE., DgECTION 

SYSTEM 1SEE NOTE 31 w 

~ FUSE 

'eM MOTOR 
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I FILTER 

~-+FAN* 
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~THERMAL OVERLOAD ~SWITCH 

* FAN MAY BE OF THE CENTRIFUGAL, AXIAL, OR PROPELLER 
lYPE, DEPENDING ON THE APPLICATION. 

~ 
lYPICAL FOR THOSE TRACTION POWER 
SUBSTATIONS WITH TWO FANS. 

IXPE •s• 
lYPICAL FOR AT GRADE TRACTION POWER SUBSTATIONS WITH ONE 
VENTILATING UNIT. 

lYPICAL FOR TIE BREAKER STATIONS 

lYPICAL FOR BATTERY ROOMS 

NOTES: 
6. DAMPER ARRANGEMENTS SHOWN ARE TYPICAL FOR AIR FLOW DIAGRAM 

SHOWN. SECTION DESIGNER SHALL MODIFY TO SUIT ACTUAL DESIGN. 

7. FAN CONTROL CIRCUIT AND FAN MOTORS SHALL BE CONNECTED TO 
SEPARATE CIRCUITS BUT SHALL BE SUPPLIED FROM THE SAME SOURCE. 
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DAlE BY DESCRIPTlON WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY 
08 2001 .,...,. Revised and issued bY the AuthoritY 

DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 
OFFICE OF ENGINEERING AND ARCHITECTURE 

-1" 

(SEE NOIE 9 & 1 0) 
NOlES: 
1. PROVIDE PER~ENT OR SPACE FOR PORTABLE EYE WASH 

~D ~~ SPRAY FACIUTIES WITHIN 25 FEET OF THE FOLLOWING: 
A. ARE"AS WITHIN CHIU£0 WAlER PLANTS WHERE CORROSIVE 

WAlER TREATMENT CHEMICALS ARE TO BE 
STORED ~D/OR USED. 

B. BATIERY ROOMS. 
C. BATIERY IN~AI-LATIONS WITHIN TRACTION POWER 

SUB~ATIONS ~D TIE BREAKER ~AllONS. 
2. PER~ENT EYE WASH FOUNTAIN ~D BO~ SPRAY FACIUTIES 

ARE TO BE PROVIDED ONLY WHERE WAlER SERVICE IS AI-R~ 
BEING PROVIDED TO THE STRUCTURE ~D ALSO TO THE 
GENERAl- AREA WHERE THE FACIUTIES ARE TO BE IN~AU£0. 
I.E. WATER SERVICE WIU- NOT BE EXlENDED TO A TIE BREAKER 
~ATION OR A SUPPLY UNE RUN THE FUU- LENGTH OF A 
~ATION JU~ TO SERVE ~ EYE WASH ~D ~~ SPRAY 
FACIUlY. 

3. PORTABLE FACIUTIES WIU- BE PROVIDED BY WMATA AT 
LOCATIONS NOT HAVING PER~ENT FACIUTIES. AT THESE 
LOCATIONS, PROVIDE CLEAR WAU.. SPACE OF NOT LESS 
~ 30 INCHES WIDE BY 6'-0" HIGH. 

4. PROVIDE SHinDS TO PROlECT ADJACENT aECTRICAL 
EQUIPMENT FROM WATER SPRAY (AT ~ PER~ENT ~D 
PORTABLE FACIUlY LOCATIONS). 
CLEARANCES BETWEEN THESE SHIELDS ~D THE aECTRICAL 
EQUIPMENT ARE TO COMPLY WITH APPUCABLE REQUIREMENTS 
OF THE NATIONAl- ELECTRICAL CODE. 

5. LOCAlE WATER FILTER WITHIN SAME AREA AS EYE WASH 
FOUNTAIN. 

6. WATER SUPPLY UNE SHAU- BE CAPABLE OF DELIVERING A 
MINIMUM OF 20 PSI FLOW PRESSURE TO EYE WASH FOUNTAIN 
~D ~~SPRAY. 

7. WHERE MAIN TRACK DRAIN IS NOT AVAILABLE, DRAIN TO 
OTHER DRAINAGE ~M AS PERMITTED BY LOCAL CODES. 

8. PROVIDE EYE WASH FOUNTAIN ~D ~~ SPRAY IN CAR WASH 
BUILDINGS AS DETAILED IN SECTION A-A ~D ELEVATION B-B 
HEREON. IN ADDmON, EYE WASH FOUNTAIN ~D ~~ SPRAY 
SHAU- IN THIS CASE BE FREEZE PROOF.LOCAlE WITHIN 
25 FEET OF WASH EQUIPMENT AREA. 

9. FOR ADDmONAI- DETAILS OF EYE WASH ~D ~~ SPRAY 
FACIUlY LOCATIONS WITHIN TYPICAL CHIU£R PLANTS, 
TRACTION POWER SU~ATIONS ~D TIE BREAKER ~AllONS, 
SEE REFERENCE DRAWINGS • 

10. NOT USED 

11. PROVIDE CONTAINMENT BARRIER OR CURB AROUND BATIERY RACKS 
OR AT ROOM ENTRANCE IN ACCORDANCE WITH LOCAL CODES. 

MECHANICAL DESIGN DRAWING 
TYPICAL EMERGENCY EYE WASH AND 

BODY SPRAY FACILITIES 
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VARIES 8'- " TO 40' -0" 

r--+--- VENT SHAFT 
DAMPER OPENING 
IN CONCRETE 

~----l+l:i,.:;..i,;o- TS 8"x2"x0.1875" 

---1+-6...;;,s,.!"'- CONCAVE MAN DOOR 

SEALANT 

1/2" CLEARENCE l 
AROUND PIPE 

1--!-...... ...._ __ 1 

L 4 "OR 6" FIRUNE 
1 TO 4 FIREUNES 
PER DAMPER 
INSTALLATION 

MIN. 5/32"­
BOLTSO 
6" O.C. MAX 

SECTION L-L 

DAMPER 
FRAME 

CONCRETE WALL 

..r:miES; 

1. TUBES, ANGLES, BENT AND STRUT PLATES ARE TO 
BE A-38 GALVANIZED STEEL. STEEL SHEET SHALL BE 
GALVANIZED 

2. DAMPER MODULES WITH DAMPER BLADES AND DAMPER 
OPERATORS ARE TO BE SUPPUED BY THE DAMPER 
MANUFACTURER. 

3. DAMPER MODULE DIMENSIONS:12" TO 96" HIGH IN 6" 
INCREMENTS, 12" TO 24" WIDE IN 3" INCREMENTS. 

4. DAMPER OPERATORS SHALL BE MOUNTED IN ACCORDANCE 
WITH THE MANUFACTURER'S RECOMMENDATIONS. 

5. STEEL SHEET DETAILS SHOWN ARE TO APPLY ONLY 
WHERE MODULES FOR DAMPER DO NOT CLOSE CONCRETE 
OPENING COMPLETELY. WHERE STEEL SHEET IS NOT 
REQUIRED, EXPANSION BOLT SHALL BE ANCHORED DIRECTLY 
TO THE CONCRETE SIMILAR TO SECTION H-H AND F-F. 

6. ALL BOLTED CONNECTIONS SHALL BE THROUGH BOLTED. 
SHEET METAL SCREWS ARE PROHIBITED. 

7. WHERE EXPANSION BOLTS ARE INDICATED THERE SHALL 
BE NO SUBSTITUTIONS. 

8. GALVANIZING DAMAGED BY WELDING SHALL BE REPAIRED 
BY COLD GALVANIZING OR HOT STICK GALVANIZING. 

ELEVATION OF TYPICAL DAMPER INSTALLATION MIN. 5/32"- BOLTS 

DAMPER OPERATOR 
MOUNTING PLATE 
.093" THICKNESS TS 6"x2"x0.1875" 

R--+--IMIN 5/32"- BOLTS 
0 6" O.C. MAX. EACH 
SIDE OF DAMPER FRAME 

DAMPER MODULE 
FRAME 

..k---FI--+- DAMPER BLADE 

VENT SHAfT SIDE 

TRACK SIDE 
MIN 5;'32"- BOLTS 
0 6" O.C.MAX. 
EACH SIDE 

ANGLE SUPPORT BRACKET, 
. 125" THICKNESS MODIFIED 
TO FIT TS 6"x2"x0.1875 
AS SHOWN 

VENT SHAFT SIDE 

A. ZAKRZEWSKI 
DESIGNED .,.R,_,M,..INEH..,_ __ 

... PROC'tK 
DRAWN ,._.1._,80"-'W"-----

TRACK SIDE 

MIN. 5/32"- -+-+~-.,.r-, 
BOLTSO 

DAMPER 
FRAME 

6" O.C. MAX 
EACH SIDE ~-~~zi·--6"X1/4"PLATE 

TS 6"X2"X0.1875" 

VENT SHAFT 
~ 

SECTION C-C 

MIN. 5/32"- BOLTS 
6" O.C. MAX. EACH SIDE 

TBACK SIDE 

SECTION D-D 

CONCAVE MAN 
DOOR FRAME 

1 1/2" DIA. 
SEE NOTE 12 

06" O.C. MAX. EA. SIDE 

~--TS 6"x2"x.1875" 

DAMPER FRAME 

II GAUGE STEEL SHEET 
SEALANT 
3/8"- EXPANSION 
BOLTS 01'-0" O.C. 
3" LONG 

VENT SHAFT SIDE 

SECTION E-E 

CONCRETE WALL 
.....-f......._."-r'-1- SEALANT 

3/8"- EXPANSION 
BOLTS 0 1'-0" O.C. 
3" LONG 

TBACK SIDE 

3/8"- EXPANSION 
BOLTS 012"MAX • 
SPACING STAGGER 
BOLTS ON EA. SIDE 
OF THE DAMPER 
3" LONG 

SECTION G-G 

~DAMPER BLADE 

VENT SHAFT SIDE 

SECTION F-F SECTION H-H 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY 
DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 

OFFICE OF ENGINEERING AND ARCHITECTURE 

9. INSERT BOLTS IN ALL HOLES PROVIDED BY THE 
MANUFACTURER IN THE VERTICAL DAMPER MEMBERS. 

1 0. AN EXHAUST ATTACHMENT TO BE USED WHEN WELDING 
TO AVOID EFFECTS OF TOXIC ZINC OXIDE FUMES. 

11. THIS DESIGN IS APPROPRIATE FOR VENT SHAFT 
DAMPER INSTALLATIONS ADJACENT TO STATIONS. 

12. PROVIDE 1 1/2" OPENING TO ALLOW INSERTION OF 
EXPANSION BOLTS. 

SHIM AS 
REQUIRED 
(TYPICAL) 

<3"x3"x3/8"x2" 
LONG-(TYP.) 

PLATE 3/8" THICK 
X 2" WIDE 

TRACK SIDE 

VENT SHAFT SIDE 

SECTION M-M 

3/8"­
EXPANSION 
BOLTS 3" LONG 
(TYP.) 

rtr-----1~--<TYP. 

....._---,_....----{ TYP. 

SECTION 1-1 

SECTION J-J 

TS 6"x2"x.1875 

1" LENGTH 
~,.........,,.,......--<OF CORNER 

WELD-TYP • 

MECHANICAL DESIGN DRAWING 
TYPICAL VENT SHAFT DAMPER 

INSTALLATION DETAILS 
CHECKED =D • ...:.;H::.:OIIE=----

DATE 
..;:AP;;,:P;:,;ROVE~D!._~:.._?J;_s.j.:¥--1--d\:...._ ___ --=:May:z..._;3;,, ~200~1 SCALE NO SCALE 
DIRECTOR -j DATE 
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DESIGNED R. PAlEL 

DRAWN c. IIU1RAGO 

CHECKED J. IUINIS 

APPROVED R. GANER1SA1. 

PUMP PIT PLAN 
SCALE 1/4"= 1'-0" 

CLEANERS AND EJECTOR ROOM PLAN 

SCALE 1/4"= 1'-0" 

REFERENCE DRAWINGS 
NUMBER DESCRIP110N 11-18 

"""OOE 
11-18 

"""OOE 

DD-M-Q1 0 1YP1CAL MECHANICAL SERV1CE ROOIIS 
D-M-1 PLUMBING AND FIRE PROlECTlON SYMBOLS 

11-18 
"""OOE 

ST -M-012 STAIRS LADDERS AND SYMBOLS 
D-loHl97 SUPERII1SORY CONl1IOI. AND 1NDICA110N FAN SHN'T 

11-18 JET FAN ,VENT SHAFT AND DRAINAGE PUMP STAnON 
"""OOE 

. 
0 
I a. 

SUMP PIT SECTION 8-8 
SCALE 1/4"= 1'-0" 

GATE VM..VEI (1/2"-20"111 PERFORATED 
CHECK VALVE SPLIT C.l. COVER PLATE 

DRY PITI 
FLOOR --DISCHARGE LINE I TO WET PIT 

f7! .. ~i:iCiCiii:~-~· 
!.· 

16" • 1 

DETAIL "8" 
TYPICAL SUMP PUMP DETAIL 

NOT TO SCALE 

EQ!.!I~MEMI US! 

CD DRY PIT PUMP 

® SERVICE VM..VE 

0 WEIGHTED CHECK VM..VE 

0 CAST IN PLACE FLANGE CONNECTOR 
WITH WATER STOP RING 

® DISCHARGE PIPE 

0 24"x 24"x 6" HIGH CONCRETE PAD 

0 24" DIA. GAS TIGHT MANHOLE, COVER 

® SLEEVE 

® SUMP PUMP 

@ ACCESS LADDER 

® MANHOLE STEPS 

@ SOIL PIPE 

@ VENT 

@ LIFTING EYE (ONE PER PUMP) 

@ DRY PIT GRATING 

@ SEWAGE EJECTOR CONTROL PANEL 

@ MERCURY FLOAT SWITCH AND 
ELECTRONIC SENSOR (ONE PER PUMP) 

@ GAS TIGHT SLEEVES THROUGH WET PIT 

@ ELECTRIC WATER HEATER (EWH) 
COMPLETE WITH PRESSURE AND TEMP 
RELIEF, AND DRAIN VM..VE 

@ MOP SERVICE BASIN (FLOOR MOUNTED) 

@ HIGH WATER ALARM FLOAT SWITCH 
CONNECTED TO DATA TRANSMISSION SYSTEM 

~ 

1. LAYOUT OF ROOM IS TYPICAL ONLY. 
2. ROOM SIZES SHALL BE DETERMINED BY THE 

DESIGNER TO SUIT STRUCTURE. 
3. MINIMUM HEAD ROOM IS 8' -0". 
4. ACCESS LADDER, RAILING ETC. ARE OMITTED FOR 

CLARITY. REFER TO DWG. DD-M-10 AND ST-M-12 
FOR DIMENSIONS AND DETAILS NOT SHOWN HERE. 

5. DEPTH OF THE EJECTOR PIT AS REQUIRED BY ELEVATION. 
6. FOR SYMBOL AND ABBREVIATIONS SEE DRAWING ST -M-85. 
7. PIPE SIZES SHALL BE DETERMINED BY DESIGNER. 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY MECHANICAL DESIGN DRAWING 
TYPICAL ARRANGEMENT OF EQUIPMENT 

IN CLEANERS AND EJECTOR ROOM 

SUBMITTED 

DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 
OFFICE OF ENGINEERING AND ARCHITECTURE 

APPROVED J/tr~Yic May 3 2001 SCALE ..;;DI;,;R,;;ECTO~R~:...._-i+~--'-....:....----=....;Dii;;,• n:;;;= AS NOTED DATE 

DRAWING NO. 
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L N 
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M3 I ej 1- I vu II 1 CONTROL CIRCUIT 

I ~-~~ ej 1- DAMPER "02" 

I 1-1r-l r-'~~ ~ ~ DAMPER "03" 
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I y~A2 I ~M4',r--+------..... 
~ ~ ALTERNATOR 
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FS1FS2 

I ej 1- I vu II 2 CONTROL CIRCUIT 

ej j. DAMPER "01" 

~ ~ DAMPER "03" 

~cJ C3 

MS 0 c3 I Mi FS2 Mtx-
~ H IF-:FS::-:+-____. DAMPER "01" ...,___.... 
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CONJBOL DIAGRAM 
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SYMBOLS & ABBREVIATIONS NOTES : 

® ACROSS THE LINE MAGNETIC 
STARTER COIL 

ON CONTRACT DRAWINGS BY DESIGNER.USE 1114 AWG 
FUSE CONDUCTOR CABLE FOR WIRING TO TERMINAL CABINET. ~ 

1. CONDUIT FROM MOTOR STARTER TO DTS CABINET SHALL BE SHOWN 

----------------1---=-----------1 2. FAN CONTROL CIRCUIT AND FAN MOTORS SHALL BE CONNECTED TO 
SEPARATE CIRCUITS BUT SHALL BE SUPPLIED FROM THE SAME SOURCE. 

-!- GROUND M MOTOR 
------------~-~~--------~ 3. NOT USED 

0 CONTROL RELAY COIL ] [ TRANSFORMER 

THERMAL OVERLOAD RELAY 
H 4. ALL CONTROL POWER SHALL BE SUPPLIED BY A CONTROL TRANSFORMER 

0 o0FF HAND-OFF-AUTOMATIC SIZED TO PROVIDE POWER FOR ALL CONTROLS AND ANCILLARY DEVICES. 0~ / SELECTOR SWITCH 
--+------------~---<>'"""""____;: 'o'-'A"---------~ 5. RELIEF DAMPER ARRANGEMENT SHOWN IS TYPICAL FOR AIR FLOW I. D'•"PER DIAGRAM SHOWN. SECTION DESIGNER SHALL MODIFY TO SUIT 

CONTACT NORMALLY 
CLOSED 

,.,... ACTUAL DESIGN. 

* -____;,------------+-----:':------------~ 6. PROVIDE LABELS MOUNTED IN CLOSE PROXIMITY TO THE SELECTOR I SWITCHES STATING THAT "THE MANUAL MODE OF OPERATION IS TO BE 
1 CONTACT NORMALLY FILTER USED ONLY FOR TESTS OR IN CASES OF EMERGENCY". 

OPEN T 7. CONTROL DIAGRAMS SHOWN ARE FOR ELECTRICAL CONTROLS. 
_....:...,_-;-LI;;;M;:;:IT'S""'W;;:;IT,..;CH;;--;:N-;;;O""RM~A"LL"Y"""OP;;;:E,.;N-~--=----------~ IF PNEUMATIC CONTROLS ARE USED, SECTION DESIGNER SHALL DEVELOP 
LS(D) WHEN DAMPER IS CLOSED. PAREN- rE?--+ FAN CONTROL DIAGRAMS TO PERFORM EQUIVALENT CONTROL FUNCTIONS. 

"""---THESIS IDENTIFY THE DAMPER ON "' 
WHICH THE LIMIT SWITCH IS MOUNTED 8. DAMPERS ARE DESIGNATED AS FOLLOWS: 

----'.!.!..!!.::""-""""'""""""'--=!-'<!.!-""--=<""""'""9-....::....---------~ DAMPER N.C.-MECHANICALLY BIASED TO THE OPEN POSmON, 

0 THERMOSTAT 

-en- THERMOSTAT CONTACT 

JUNCTION BOX FOR 
-(][}- CONNECTJ~N TO FIRE_, DETECTION 

SYSTEM 1SEE NOTE 31 

MS MANUAL STARTER WITH 
--o......!?:"'THERMAL OVERLOAD 

FS FLOW SWITCH CONTACT SHOWN 
~ W/ NO AIR FLOW 

(NORMALLY CLOSED) 

FS FLOW SWITCH CONTACT SHOWN 
W/ NO AIR FLOW 

-ll- (NORMALLY OPEN) 

~ TIME DELAY PICKUP RELAY 
~ SET FOR 90 SECOND DELAY 

rn1 ELECTRICAL DAMPER 
~ OPERATOR 

-?\~OS DISCONNECT SWITCH AS 
Y Y Y" REQUIRED BY N.E.C. 

-oS1o-- ON-OFF SNAP SWITCH 

OS SINGLE POLE DISCONNECT 
--o......!?:"' SWITCH 

.....:j'~ TIME DELAY CONTACT 

FLOW SWITCH (FAN N0.1) 

ENERGIZE TO CLOSE. 
DAMPER N.C.-MECHANICALLY BIASED TO THE CLOSED POSmON, ENERGIZE 
TO OPEN. 

9. SEE NOTES 2,3&4 ON DRAWING DD-M-134. 

TYPICAL KEY PLAN 
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® FAN SHAFT 

@) VENT SHAFT 

® EMERGENCY EXIT SHAFT 

• EMERGENCY EXIT 

+ DAMPER 

--- SURFACE 
C12*@ 

- BELOW GRADE 

::::::: PORTAL C1;@ 

DAMPER CONTROL INTERFACE (SEE NOTE 1.) 
C14<Y) 

EXAMPLE OF ROUTE - SHAFT DESIGNATION: ® C9=C ROUTE, FAN SHAFT f9 

CRYSTAL CITY 

SILVER SPRINGl * ~REl GLE ~ [GLENMONT 
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WMATA VENTILATION SYSTEM 
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CONGRESS HTS 

.JiQIES; 

1. WHEN A FAN IS STARTED, FAN DAMPERS OPEN, BY-PASS DAMPERS CLOSE & DAMPERS 
IN ASSOCIATED VENT SHAFTS CLOSE AUTOMATICALLY. THE DOTTED DAMPER CONTROL 
INTERFACE UNES DEPICT THIS ASSOCIATION BETWEEN FAN & VENT SHAFTS. FOR 
DETAILED OPERATIONAL EXPLANATION, SEE ST-M-139. 
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2. VENT SHAFT DAMPERS ADJACENT TO PORTALS ARE ONLY OPERATED BY OCC COMMANDS. 
3. "IB" DENOTES SHAFT ON THE INBOUND TRACK, "OB" DENOTES SHAFT ON THE OUTBOUND TRACK. 
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LEGEND 

(I) CONTACT CLOSURE INDICATION TO RTU 

(A) 4-20mA ANALOG OUTPUT TO RTU 

(P) CONTACT CLOSURE PULSE OUTPUT TO RTU 

(C) 4-20mA ANALOG CONTROL INPUT FROM RTU 

CONDENSER WATER SUPPLY TEMP. (A) 

CONDENSER WATER FLOW DIFF. PRESSURE (A) 

8----------<( OUTDOOR HUMIDilY (A) 

@)-------------{(OUTDOOR TEMPERATURE (A) 8 (CHILLER PLANT SPACE TEMP. (A) (CHILLER ROOM) 

CONDENSER WATER CIRCUIT 

r-----------+i--c --=------;-t-r-- -~'""'I 

I >I ~W' L __ ~L_-~u 
OIL TEMPERATURE (A) 

PR4 ~R51-----------f------{ CONDENSER REFRIGERANT PRESSURE (A) 
PURGE AIR PRESSURE (A) 

~1----+------{ CHILLER OIL PRESSURE (A) 

r'j~~=====y========~' PURGE AIR PUMP ON/OFF (I) s~ )=CHILLER MOTOR ON/OFF(I) 
I - PRJ I ~EVAPORATOR REFRIGERANT PRESSURE (A) 

I ) I ~ CONTROL AIR PRESSURE NORMAL/ABNORMAL (I) 

I ('--------...) I l 
I (~----~ I ~ 
L_ __ ~ u ()>----COMPRESSOR 

REFRIGERATION CIRCUIT 
8 (POWER METER KWH PULSE (P) 

C CHILLER ----, e)--------< CHILLED WATER RETURN TEMP. (A) 

CHILLED WATER SUPPLY TEMP. (A) 

~: ~I 
COOUNG: ~ ~ CHILLED WATER FLOW RATE (A) 

COIL L - =::::-:=====--~ ~CHILLED WATER PUMP ON/OFF (I) 

----------- P ~UMP -_.....II CHILLER .I )=CHILLER NORMAL/ABNORMAL (I) T T ~M r MICROPROCESSOR I )=CHILLER DEMAND UMIT CONTROL (C) 
PANEL }=CHILLED WATER TEMP. CONTROL (C) 

I STARTER F==\C CHILLER KW (A) 

ORIFICE 
SEP~TOR 

CHILLED WATER CIRCUIT 

POWER METER ~CHILLER VOLT (A) 

T0,-..------1 
RTU 

T0,-..-------1 
RTU 

ON/OFF 
(CONTROL) 

ON/OFF 
(STATUS) 

AEMS INTERFACE CABINET IC-1 

.... 

IN SERIES WITH 
CHILLER CONTROL CIRCUIT 

j_ CHILLER STARTER STATUS 
T FROM CHILLER MICROPROCESSOR 

___ ,_ _______ ~~--+-------~ 

CHILLER CONTROL 

EMERGENCY STOP AT CHILLER 
ROOM DOOR FOR CHILLED 

STARTER UNIT IN MOTOR 
CONTROL CENTER (MCC-1) 

r r~ '~ 

AEMS INTERFACE CABINET IC-1 

;~.PUMP ONLY {M!._ANUAL 

TO CONTROL DB/ICES- -

ON/OFF 
(CONTROL) 

AUTO/HAND 
(HOA STATUS) 

ON/OFF 
{STATUS) 

1------1----+-----e 

..... 

.... 

I'Z!'1 .... 

H 0 0 
0 

c 
A 

STARTER 
STATUS 

r-1~ 

j_ HOA 
TSTATUS 

MOTOR STARTER CONTROL 
TYPICAL FOR CONDENSER WATER PUMP, REFRIGERANT PURGE 
AIR PUMP, CHILLED WATER PUMP, COOLING TOWER FAN. 

- _.._ 

'll 'll 'll 
1'1\.1'1\.1'1\. 

OL 
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EQUIPMENT CONTROL DIAGRAM 
lYPICAL FOR PLATFORM AND MEZZANINE ACU'S AND UNIT HEATERS 
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24 VAC 
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CONTROL) 
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I A I r::::- THERMOSTAT L--HOA_...J 
........... --~ SWITCH 

-........... 

.J'\P-+-----------c~------ _tn J-~~ o I 

+------IT"llf-----------------------------1.-o-i L AEMS PANEL 

2 .----IT'JI-

L2 L3 n 
I I I I 

I I I ....L 
I I I 
I I I 
I I I 
I I I I 

CONTROL 
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HEATING 
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AEMS 
PANEL SURVEILLANCE 

DOME. MEZZANINE AND UNDERPLATFORM 
EXHAUST AND SUPPLY FAN SURVEILLANCE 

c 

3-WAY ,1 'z_, 
VALVE ~HI~~l",ll-------1 

ru rl..J 

T1 - SUPPLY AIR TEMPERATURE (4-20MA TO RTU) (A) 

T2 - RETURN AIR TEMPERATURE (4-20MA TO RTU) (A) 

T3 - SUPPLY CHILLED WATER TEMPERATURE (4-20MA TO RTU) (A) 

T4 - RETURN CHILLED WATER TEMPERATURE (4-20MA TO RTU) (A) 

T5 - STATION SPACE TEMPERATURE (4-20MA TO RTU) (A) 

F1 - CHILLED WATER FLOW RATE (4-20MA TO RTU) (A) 

P1 - PRESSURE DROP ACROSS FILTER (I) 

P2 - PRESSURE DROP ACROSS COIL (I) 

AIR CONDITIONING UNIT (ACU) FLOW DIAGRAM 
lYPICAL FOR PLATFORM AND MEZZANINE ACU'S 

Ll 120V IN 

jA"N-M"crroR[_ 
I CONTROL I 
1 CIRCUIT 1 
I @ I L _____ .J 

.J~s ~ PD-CL~SE 1 P. 
IC ON HIGH T 1 

~~ CABINET -

TO DTS SYSTEM ~~TO AEMS SYSTEM 
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TO -----1 
AEMS PD-CL~SE 1 R 

IC ON HIGH T 2 
CABINET 

ACU COIL AND FILTER SURVEILLANCE SCHEMATIC 

6 6 6 I 
DISCONNECT t--t--t--.../ UNIT HEATER CONTROL 

TYPICAL FOR ALL HEATERS 
ABOVE 10 KW IN CAPACITY 
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ENERGY MANAGEMENT ANALOG TELEMETRY SENSOR SCHEDULE 
SCALE READING SCALE 

NO. lYPE FUNCTION LOCATION NOTES AEMS INTERFACE 
RANGE ACCURACY INCREMENTS CABINET ASSIGNMENT .J:!QIES; 

1 LIQUID IMMERSION TEMP. CHILLED WATER SUPPLY ON CHILLER 20-70"F ±0.2"F 0.5"F 2,3,4 AEMS PANEL 
1. PROVIDE ORIFICE PLATE UNDER CONTROL SECTION. COORDINATE 

2 LIQUID IMMERSION TEMP. CHILLED WATER RETURN ON CHILLER 20-70"F ±0.2"F 0.5"F 2.3,4 AEMS PANEL FLOW INDICATOR WITH ORIFICE PLATE. ORIFICE PLATE, METER AND 
CONVERTER SHALL READ TO 3% ACCURACY AND 10 GPM DIGITAL 

3 LIQUID IMMERSION TEMP. CONDENSER WATER SUPPLY ON CHILLER 60-140"F ±0.2"F 1.0"F 2.3,4 AEMS PANEL SPACING. 

4 LIQUID IMMERSION TEMP. CONDENSER WATER RETURN ON CHILLER 60-140"F ±0.2"F 1.0"F 2.3,4 AEMS PANEL 2. WELLS AND SENSORS SHALL BE PROVIDED AND INSTALLED ON CHILLER. 
COORDINATE RANGE ACCURACY AND SCALE INCREMENTS OF PRESSURE 

5 FLOW METER CHILLED WATER SUPPLY FLOW ON CHILLER PIPING 0-1000 GPM ±1.0 GPM 1.0 GPM 1,3,9 AEMS PANEL AND TEMPERATURES. SIGNALS SHALL BE CONNECTED TO INDICATED 
TERMINALS. 

6 PRESSURE TRANSMITTER CONDENSER REFRIG. PRESSURE ON CHILLER 0-200 PSIG ±0.3 PSI - 3,4,9 AEMS PANEL 
3. COORDINATE RANGE OF OPERATION WITH MANUFACTURER FOR 

7 PRESSURE TRANSMITTER EVAPORATOR REFRIG. PRESSURE ON CHILLER 0-200 PSIG ±0.3" PSI - 3,4,9 AEMS PANEL EQUIPMENT TO OPERATE HIGH-LOW AND NORMAL-ABNORMAL. 

8 PRESSURE TRANSMITTER CHILLER OIL PRESSURE ON CHILLER 0-200 PSIG ±0.3" PSI - 2,3,4 AEMS PANEL 4. HIGH-LOW INDICATION WILL BE PART OF COMPUTER SOFTWARE 
PROGRAM. 

9 TEMP. TRANSMITTER OUTSIDE AIR AS REQ'D 0-122"F ±1.5"F 0.5"F 7 AEMS PANEL 
5. HIGH-LOW SCALE READINGS SHALL BE EQUIVALENT TO 3-15 PSI 

10 HUMIDilY TRANSITTER OUTSIDE AIR AS REQ'D 0 TO 100% RH ±0.5% 1.0 RH 8 AEMS PANEL TRANSDUCER OUTPUT. 

11 LIQUID IMMERSION TEMP. CHILLED WATER SUPPLY TO COIL ACU'S 20-70"F ±0.2"F 0.5"F 9,10 AEMS PANEL 6. SENSOR LOCATED ON PYLON 0 PLATFORM STATION WITH RESTRICTED 
COVER PLATE OR ON WALL IN CHILLER PLANT WITH RESTRICTED COVER PLATE. 

12 LIQUID IMMERSION TEMP. COIL CHILLED WATER RETURN ACU'S 20-70"F ±0.2"F 0.5"F 9,10 AEMS PANEL 
7. PLATE PROVIDES TAMPERPROOF PROTECTIVE COVER WITH SUN SHADE. 

13 FLOW METER CHILLED WATER SUPPLY COIL FLOW ACU'S 0-500 GPM ±1.0 GPM 1.0 GPM 9,10 AEMS PANEL 
8. PROVIDE TAMPERPROOF SHIELDED COVER, JUNCTION BOX AND GASKET 

14 DUCT TEMP. TRANSMITTER SUPPLY AIR TEMP. ACU'S -20 to 120"F ±1.2"F 1.0"F 9,10 AEMS PANEL WITH NEMA RATING. 

15 DUCT TEMP. TRANSMITTER RETURN AIR TEMP. ACU'S -20 to 120"F ±1.2"F 1.0"F 9,10 AEMS PANEL 9. COORDINATE RANGE OF ALL SENSORS AT ACU'S WITH ACU'S 
MANUFACTURERS. 

16 TEMP. TRANSMITTER INTERIOR SPACE TEMP. PLATFORM -20 to 120"F ±0.5"F 0.5"F 6 AEMS PANEL 
10. COORDINATE WITH ACU'S MANUFACTURER FOR OPERATING NORMAL, 

17 LIQUID IMMERSION TEMP. OIL TEMPERATURE CHILLER 0-200"F ±0.5"F 1.0"F 2,3,4 AEMS PANEL ABNORMAL, HIGH-LOW TEMPERATURE AND FLOW. 

18 PRESSURE TRANSMITTER PURGE AIR PRESSURE CHILLER 0-300 PSI ±1 PSI - 2,3,4 AEMS PANEL 

19 KW METER CHILLER KW DEMAND CHILLER 10-500 KW ±0.5 KW - 3 AEMS PANEL 

20 DIFFERENTIAL PRESSURE CONDENSER WATER FLOW CHILLER 0-200 PSIG ±0.3 PSI 1,3,4 AEMS PANEL COND. WATER FLOW TRANS. -

21 CHILLER ROOM THERMOSTAT CHILLER RM AIR TEMP. CHILLER PLANT 0-120"F ±0.2"F 0.5"F 6 AEMS PANEL 

22 VOLT METER VOLTAGE AT CHILLER CHILLER 0-600 v ±0.5 v - - AEMS PANEL 

ENERGY MANAGEMENT STATUS AND INDICATION SCHEDULE 
NO. SENSOR FUNCTION LOCATION INDICATION NOTES AEMS INTERFACE 

CABINET ASSIGNMENT 

1 PRESSURE DROP ACROSS FILTER ACU-1,2,3 NORMAL/HIGH 3,4 AEMS PANEL 

2 PRESSURE DROP ACROSS COOLING COIL ACU-1,2,3 NORMAL/HIGH 3,4 AEMS PANEL 

3 CONTROL AIR PRESSURE CONTROL AIR NORMAL/ABNORMAL 3,4 AEMS PANEL 
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AUTOMATED ENERGY MANAGEMENT SYSTEM EQUIPMENT SCHEDULE 

DESCRIPTION STATUS OR INDICATION CONTROL FUNCTION AEMS INTERFACE NOTES 1::IQIES; NO. EQUIPMENT CABINET ASSIGNMENT 

1 CHILLER-1 MOTOR OPERATION ON/OFF ON/OFF AEMS PANEL 1 
1. COORDINATE REMOTE CONTROL AND FUNCTIONS WITH CHILLER MANUFACTURER. 

2 CHILLED WATER PUMP (P-1) MOTOR OPERATION ON/OFF ON/OFF AEMS PANEL 2 
2. COORDINATE REMOTE CONTROL AND FUNCTIONS WITH PUMP MANUFACTURER. 

3 CONDENSE71 W11ER 
PUMP P 2 MOTOR OPERATION ON/OFF ON/OFF AEMS PANEL 2 

3. COORDINATE REMOTE CONTROL AND FUNCTIONS WITH COOLING TOWER MANUFACTURER. 
4 COOLING TOWER FAN (CT-1) MOTOR OPERATION ON/OFF ON/OFF AEMS PANEL 3 

4. COORDINATE REMOTE CONTROL AND FUNCTIONS WITH FAN MANUFACTURER. 
5 REFRI~~~JM~URGE MOTOR OPERATION ON/OFF N/A AEMS PANEL 1 

5. COORDINATE REMOTE CONTROL AND FUNCTION WITH UNIT HEATER MANUFACTURER. 
6 CHILLER-1 CHILLER NORMAL/ ABNORMAL N/A AEMS PANEL 1 

6. RANGE 0-100" WITH ±1" ACCURACY AND 1" INCREMENT. 
7 CONDENSE(~ WNER 

PUMP P 2 HOA SWITCH AUTO/HAND N/A AEMS PANEL 2 
7. RANGE 35-50'F WITH ±1.0"F ACCURACY AND 1.0"F INCREMENT. 

8 CHILLED WATER PUMP (P-1) HOA SWITCH AUTO/HAND N/A AEMS PANEL 2 
8. FANS ARE LOCATED IN THE FAN SHAFT. 

9 COOLING TOWER FAN (CT-1) HOA SWITCH AUTO/HAND N/A AEMS PANEL 3 

10 CHILLER-1 DEMAND LIMIT - 0-100" AEMS PANEL 6 

11 AIR CONDITIONING UNITS FAN OPERATION ON/OFF ON/OFF AEMS PANEL 4 

12 UNDER PLATFORM FANS FAN OPERATION ON/OFF N/A AEMS PANEL 4 

13 DOME & MEZZANINE FAN OPERATION ON/OFF N/A AEMS PANEL 4 EXHAUST FANS 

14 UNIT HEATER HOA SWITCH AUTO/HAND N/A AEMS PANEL 5 

15 AIR CONDITIONING UNIT HOA SWITCH AUTO/HAND N/A AEMS PANEL 4 

16 CHILLER DIGITAL ENERGY USAGE KWH N/A AEMS PANEL 1 POWER METER 

17 CHILLER-1 CHILLED WATER TEMP. - 35-50"F AEMS PANEL 7 

18 UNIT HEATER HEATER OPERATION ON/OFF ON/OFF AEMS PANEL 5 

19 FAN SHAFT - FANS FAN OPERATION ON/OFF - AEMS PANEL 8 
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1. THE MACHINE ROOM FOR TRACTION ELEVATORS MUST BE LOCATED 
IMMEDIATELY ADJACENT TO AND NEAR THE TOP OR BOTTOM OF THE 
HOISTWAY. APPROVAL OF WMATA IS REQUIRED WHERE IT IS 
DESIRED TO LOCATE THE MACHINERY DIRECTLY OVERHEAD. 

2 CENTER OPENING DOORS ARE PREFERRED WHEREVER POSSIBLE 
TWO-SPEED DOORS (OFFSET) WILL BE USED WHERE SPACE IS 
UMITED. 

3. THE LADDER SHALL EXTEND NOT LESS THAN FORTY-TWO (42) 
INCHES ABOVE THE SILL OF THE ACCESS DOOR, AND HAND-GRIPS 
SHALL BE PROVIDED TO THE SAME HEIGHT WITH A MINIMUM 
WIDTH OF EIGHTEEN (18) INCHES AND SIX AND ONE HALF 
(6-1/2) INCHES BETWEEN WALL AND BACK OF RUNG. THE 
LADDER MAY BE LOCATED IN A WALL RECESS. 

4. ALLOW FOR TWO INCH CAR WALL THICKNESS. 

5. MINIMUM MACHINE ROOM DIMENSIONS FOR THE ELECTRIC ELEVATOR 
ARE: F=9'-0", G=11'-0" AND HEIGHT=8'-0". 

6. THE MACHINE ROOM LAYOUT SHOWN IS CONSIDERED APPROPRIATE 
FOR AN INSTALLATION ADJACENT TO A TRAIN ROOM WALL. HOWEVER, 
OTHER INSTALLATION MAY REQUIRE THAT THE MACHINE ROOM BE 
LOCATED ON THE OPPOSITE SIDE OF OR TO THE REAR OF THE 
HOISTWAY. 

7. MACHINE FOUNDATION IS TO BE POURED MONOUTHICALLY AND 
TIED WITH REINFORCING BARS OF PIT WALL, MACHINE ROOM FLOOR 
AND SIDEWALLS. POURING TO BE DONE AFTER MACHINE BOLTS 
ARE SET. FINISH CONTRACTOR TO COORDINATE WITH ELEVATOR 
CONTRACTOR. 

8. ROUGH SILLS MAY BE EITHER CONCRETE OR STEEL. 

9. UFTING EYE TO BE DESIGNED FOR 1500 LBS. CAPACITY. 
LOCATION TO BE DETERMINED BY ELEVATOR CONTRACTOR. 

1 0. REFER TO ARCHITECTURAL DESIGN DRAWINGS FOR ADDITIONAL DETAILS. 

11. THE OVERALL CAR (OUTSIDE TO OUTSIDE) SIZE IS 7'-4" BY 7'-4". 
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PROVIDE 1"MANUAL DRAIN VALVE 
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SYMBOLS AND ABBREVIATIONS 

-®- MAGNETIC STARTER COIL OS SINGLE POLE DISCONNECT 
~ SWITCH 

MS MANUAL STARTER WITH THERMAL CFM CUBIC FEET / MINUTE 
~ OVERLOAD 

N.C. NORMALLY CLOSED :::® MOTOR 

OL~ THERMAL OVERLOAD RELAY oHOFF HAND~J-OFF~~>J-AUTOMATIC(A) 
~oA SELE R SW H 

+ CONTACT NORMALLY CLOSED 
I 

DAMPER I 

I 
.L CONTACT NORMALLY OPEN m THERMOSTAT CONTACT 
T 

SP. STATIC PRESSURE ~ FAN 

(!) THERMOSTAT [Q] ELECTRICAL DAMPER OPERATOR 

iJ ~ ELECTRIC UNIT HEATER (UH-) OS DISCONNECT SWITCH ----
F .A. I. FRESH AIR INTAKE M MAGNETIC STARTER --II--

...,........._ It- SUPPORT RODS 

ROD HANGER CHANNt.L. ~ 

UNIT HEATER HANGER DETAIL 
NO SCALE 

.MQIES; 

1. ELECTRIC UNIT HEATER SHALL BE CALCULATED BY THE DESIGNER. 
MOUNTING HEIGHT 8' -0 ABOVE FINISH FLOOR. 

2. AUTOMATIC DAMPERS TO BE MOTOR OPERATED. ELECTRICAL CHARACTERISTICS 
TO BE BASED ON 115V. FOR POWER INPUT SEE ELECTRICAL DRAWING 
NO. DD-E-113. 

3. EXHAUST FAN AND DAMPERS TO OPERATE SIMULTANEOUSLY. 

4. FOR ROOF D~NAGE SEE ARCHITECTURAL DRAWINGS. 

5. FOR EXHAUST FAN, DAMPER AND LOUVER MOUNTING DETAILS SEE ARCHITECTURAL 
DRAWINGS. 

6. FOR PLAN SELECTION, REFER TO ELECTRICAL DRAWINGS. SELECTION IS BASED ON 
DUCT BANK PENETRATION INTO THE BUILDING AND SPECIAL TRACKWORK LOCATION. 

7. FRESH AIR INTAKE LOUVER AND EXHAUST FAN CAPACITY SHALL BE CALCULATED 
BY THE DESIGNER.PROVIDE 1" MESH ENCLOSURE TO GUARD MOTOR AND FAN 
BLADES. SCREEN TO BE EASILY REMOVABLE TYPE FOR SERVICE. 
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lJ SYMBOLS AND ABBREVIATIONS 

~r RE~~ -®- MAGNETIC STARTER COIL OS SINGLE POLE DISCONNECT 
TRANSFORMER COURTYARD ~ SWITCH 

THERMOSTAT FOR UH-1 8c UH-2 AIR MS MANUAL STARTER WITH THERMAL CFM CUBIC FEET / MINUTE 0 6'-0" ABOVE FINISH FLOOR 
[ [ NC~D I ~ OVERLOAD 

ON INSULATION BOARD LS-2 
:::® (PROVIDE 2 NC CONTACTS) OUTSIDE N.C. NORMALLY CLOSED MOTOR 

3 
AIR 

/ LSJ OL~ THERMAL OVERLOAD RELAY j?,F HAND-OFF -AUTOMATIC SELECTOR THERMOSTAT FOR VU-1 0 

~ '·i~~ 
SWITCH 

6' -0" ABOVE FINISH FLOOR 
W/ INSULATING BOARD D f CONTACT NORMALLY CLOSED I DAMPER 
(SET 0 80'f) TO UH-1 8c UH-2, SET050'F I 

.L CONTACT NORMALLY OPEN m THERMOSTAT CONTACT 
~u ~ -3 T - - 5'-6"X4'-6" LOUVER WITH FAN IS A COMPONENT 5'-6"x4'-6" LOUVER WITH -=-
~ ~ ~ MOTOR OPERATED DAMPER, ~ MOTOR OPERATED DAMPER, D2! OF THE VENTILATING UNIT SP. STATIC PRESSURE FAN 

INTERLOCK WITH VENTILATION /; INTERLOCK WITH VENTILATING 
UNIT (VU-1) ' UNIT (VU-1). (j) THERMOSTAT [Q] ELECTRICAL DAMPER OPERATOR 

UH-1 1___/ 
UH-1, ELECTRIC UNIT HEATER FLOW DIAGRAM 

~ ~ ELECTRIC UNIT HEATER (UH-) OS 
SEE NOTE 9 

'\.._UH-2 

NO SCALE -- DISCONNECT SWITCH 

[ __.t41- MAGNETIC STARTER LS-X 
UMIT SWITCH NORMALLY OPEN 

SEE NOTE 9 ~ 

SWITCHGEAR ROOM F .A. I. FRESH AIR INTAKE 

TO VU-1,SET080'F 

ACCES7 
NOTE: MOUNT H.O.A.SWITCH NEXT 

JUNCTION BOX -......._ DOOR CHAIN GUARD TO ENTRANCE z 
SEE NOTE 2 

~ 
FIXED LADDER M OL ~SUPPORT RODS 

10'-0"x 4'-0" F.A.I. 

~~1 "V~"X2·· ~ ~sc"""'' [ 
480VA--o~ :~L {M) ROD HANGER CHANN 

INTAKE LOUVER WITH OUTLET W IRE MESH 3111 8--o I MOTOR OPERATED DAMPER !::::::::! SCREEN 2000 CFM C-o I 
~/ W/ FREE AREA OF 20 SF. -

u~~ ~ ~L.S3..,. OL 
BASIC FILTER 

,I ::r f- PERMANENT RAIUNG 
121N . ~r ~~~ ...,.. I UNIT HEATEB.:::HANGER DETAIL 

A 

W/ 
8c TOE BOARD 

A 
FIRE DETECTION~ $.----lOUTSIDE AIR DAMPER D11--... ... 
JUNCTION BOX ~---{1 ACCESS DOOR____/ r-

(18"x 36") 

\_ PORTABLE EYE WASH 

(SEE NOTE 7) REIJEF AIR DAMPER D21--

~-~"~? ~ --{REI..EIF AIR DAMPER DJI--
FOUNTAIN AND BODY 

Jl.S....J!fROLL FILTER FLEXIBLE CONNECTION SPRAY FACILITY 1-- l!IQIES; 

VU-1 1. FOR PLAN SELECTION, REFER TO ELECTRICAL DRAWING DD-S-160. 
SEE NOTE 8 MECHANICAL EQUIPMENT TO BE SHOWN OPPOSITE HAND WHEN DICTATED 

PLAN - TYPE • B' CONTROL DIAGRAM BY THE ELECTRICAL POWER PLAN LAYOUT. 
(SCALE: 1/4"=1'-0" SEE NOTE 1) NO SCALE 2. JUNCTION BOX FOR FUTURE CONNECTION TO FIRE DETECTION SYSTEM. 

(LAYOUT FOR TYPE 'A' IS SIMILIAR ONLY OPPOSITE HAND) (SEE DRAWING DD-E-117.) 

3. ALL CONTROL POWER SHALL BE SUPPUED BY A CONTROL TRANSFORMER 
SIZED TO PROVIDE POWER FOR ALL CONTROLS AND ANCILLARY DEVICES. 

~V.U.-1 SEE NOTE 8 I ATTACH THIS SHIELD 4. FOR PLATFORM SUPPORT PLANS AND DETAILS SEE DESIGN STRUCTURAL 
I DIRECTLY TO PILAST R DRAWING NO. DD-S-156. 

24"X48"FREE DISCHARGE 
BAG FILTER \. 

OUTLET, 12000 CFM Jf_~R zo5 I CLEAR 5 MOUNT THE VENTILATING UNIT ON SUPPORT FRAMING IN ACCORDANCE WITH 

VSHIE~ •ZONE 7 WAll. ATTACHMENT MANUFACTURER'S RECOMMENDATIONS. MOUNTING HEIGHT TO ACCOMMODATE 
/UH-1 (2 PLACES) 

SEE NOTE 9 DUCT CONNECTIONS. 
36"x 36" '\ 1 /1 /1 1 1 1 1 1 .I PUSH FLAG ACCESS DOOR 24'!.. 6. PROVIDE 1" INSULATION ON OUTSIDE TOP AND SIDE OF INTAKE DUCT 

nr11 II b!- ~r:~ 
OPERATING VIBRATION ISOLATORS HANDLE PLENUM. 

4'-o"x 10'-o" F.A.I. _lt-'jf Jl WPRING TYPE) 
LOUVER W/ MOTOR ..... 1"'"'11 PICAL OF 4 REQ'D. 14"_- 7. PROVIDE LABEL MOUNTED IN CLOSE PROXIMITY TO THE SELECTOR SWITCH 
OPERATED DAMPERS PLATFORM 28" ~ 1" STATING THAT "THE MANUAL MODE OF OPERATION IS TO BE USED ONLY 

SUPPORT FRAMING -----

1-"' SEE NOTE 4 FOR TESTS OR IN CASES OF EMERGENCY" 
I -6'-o" 

ELECTRIC DUCTBANK 
FOR VU-1, SEE NOTE 5 FIXED b 20'!.. 

~WALL-
8. VENTILATING UNIT CAPACITY SHALL BE CALCULATED BY DESIGNER. 

LADDER ~ 

I- PILASTER )~ 
I-FINISH FLOO 9. ELECTRIC UNIT HEATER CAPACITY SHALL BE CALCULATED BY DRSIGNER. 

I--
~ - FRONT ELEVATION SIDE ELEVATION 10. PROVIDE HIGH EFFICIENCY BACK FILTERS WITH 80-85 " EFFICIENCY AND 

2" THICK THROW AWAY FILTER INSIDE SERVICE FILTER ENCLOSURE. 

SECTION A-A SHIELD DETAIL 
NO SCALE 

(SCALE: 1/4"=1'-0") 
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TRACK DRAINAGE SLOT 
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•4 • • •: ••• ~ •• ~... ANHOLE SlEP. NUMBER 

' • 4 • • • • VARIES WITH MANHOLE 
. ·~·." .:·~··~ _.: ~ .• :. .• 0lEPTH (SEE DETAIL THIS DRAWING) 

. · ·• 2'::0". (EA.~DE):~ } 
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:- .... , ........ ~ .. 

\A -G: lRACK 
FLOW 

\ 

L2• R. SEMICIRCULAR 
TRACK DRAINAGE SLOT 
(FOR LOCAllON OF DRAINAGE 
SLOT IN 3/4" AND ABOVE SUPER­
ELEVAlED TRACK SECllONS 
SEE STRUCTURAL DRAWINGS) 

. -: . . •. : .. · ~ ~ : 
.. · .. 

~. :~: 4:.:.: ... ~ ·~·.:. 

CONNECT TO 
DRAINAGE PIPE 

SECTION 

CLEANOUT PLUG 

DETAIL OF CLEANOUT-TYPE 

CAST IRON 
FLUSH POCKET 
INSTALLED IN 
POURED CONC. 
WALL 

~D.~LT,.. 

..... ' ":· .= ... 

· .. 
:. 7· .. · ~ ··: ... 
. ·~ ..•... "'. 
.. · .. . ·: . ; 

• 41:" .... ~· • ': 

'":' ... 
... 4 ·· .. ·.~ ·: .. 

TROWEL MANHOLE 
INVERT TO MATCH 
TRACK DRAIN 

. ~ '!' : ..... · ....... 

...... : 
-~~- ....... · .· .. ~ 

~ 
I 

3-DIMENSIONAL VIEW TYPICAL 
INSTALLATION 

5 s § . . ~ LOTS-1 2 x3 DETAIL OF FLUSH POCKET TYPE MANHOLE STEP 
OTH FACE SLOTS-BOTH FACES"'J'\.. 

' '\. • I~ -
L..____J· 

c:::::::::) I--
c:::::::::) \ c:::::::::) t 

. 
c:::::::::) _) c:::::::::) 

c:::::::::) 1---
c:::::::::) 

• -

TOP VIEW 

SECTION 

TYPE I TYPE 2 
DETAIL OF SCUPPER DRAINS 

HEAVY DUTY HINGED 
;r-cAST IRON GRAlE 

~~~~~~~~~~~ -
'lo . "' 

~~~~~~~~~~~ -

. "'' 

SECTION 
DETAIL OF DRAIN INLET-TYPE 

10 1/2" DIA 
6 DIA. 

POUSHED B 

*REMOVABLE 
SEDIMENT 
BUCKET 

RASS 

SECTION A-A 

'----CONCRElE ENCASEMENT 
PROJEClED 4" INTO WALL 
OF MANHOLE (NOlE 3) SECTION 8-8 THREADED 

OUTLET AD 
MENT 1 7/ 
2 5/8" 

tlg ,.., ...._. 
~- ADJUSTABLE STRAINER 

f.- I I 

DETAIL OF MANHOLE-TYPE I 

1. PROVIDE MANHOLES-TYPE 1 FOR ACCESS TO MAIN TRACK DRAIN 
WHERE INDICAlED. WEIGHT OF GRAlE AND FRAME: 325 POUNDS. 

2. FOR STRUCTURAL DIMENSIONS AND REINFORCING SEE STRUCTURAL 
CONTRACT DRAWINGS. 

3. CONCRElE ENCASEMENT IS NOT REQUIRED FOR PERFORAlED PIPES 
AS INDICAlED FOR ROCK TUNNEL 

4. WHERE POLYVINYL CHLORIDE OR POLYETHYLENE IS THE MAIN PIPE 
DRAIN MAlERIAL, USE CAST IRON PIPE FOR MINIMUM OF 2 FT. EACH 
SIDE OF MANHOLE. 

5. MAlERIAL: FRAME AND GRAlE, CAST IRON PER ASTM A48 CLASS 35. 

6. PROVIDE SPUT MANHOLE GRAllNG. 

REFERENCE DRAWINGS REVISIONS 
DESIGNm ---- -- NUMBER DESCRIPTION DATE BY 

11A1E DD-M-150 RAINAGE DETAILS AND CASliNGS SHT. 2. 08 2001 Revioed and iooued 
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OUTLET---~ 
FOR USE WITH 
NEOPRENE 
GASKET SYSlEM 17 1 8" 

DETAIL OF BACKWATER VALVE 
MAlERIAL:CAST IRON & (BRASS AS NOlED) 

JUST-
8" TO 

~~ 

2" IPS BRASS PLUG 
BOTH SIDES 

~ 
1. NO OAKUM AND LEAD CAULKING-Ali CASTINGS 

TO BE USED WllH NEOPRENE GASKET SYSTEM. 
Ali NEOPRENE GASKETS SHAll BE DESIGNED 
EXCLUSIVELY FOR USE WllH FLOOR AND 
SCUPPER DRAINS. 

~ ,.., 

2. CASTING DIMENSIONS SHAll BE PER MANUFAClURER'S 
STANDARDS FOR lHE SPECFIED SIZE OF PIPE. 

3 3/4" 
DIA. 

¢. 

~ 

r 
u1 
!2':1~ 

...;! 

t 
~ 

10 5/8" 

r---2 1/4" SEAL 

OUTLET 
FOR USE WITH 
NEOPRENE GASKET 
SYSlEM 

DETAIL OF FLOOR DRAIN-TYPE I 
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PLUMBING AND FIRE PROTECTION SYMBOLS 
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TABLE 1 TABLE 2 
WATTS PER FOOT REQUIRED FlTTINGS - HEAT SINKS 
WITH 1.0" THICK CELLULAR 
GLASS INSULATION (SEE 

MINIMUM WATTS REQUIRED WITH 1.0" THICK CELLULAR 

NOTE-B) 
GLASS INSULATION (SEE NOTE-B) 

PIPE WATTS INSULATION PIPE VALVE 
SIZE PER FT. PIPE SIZE SIZE (WATT) 

1/2" 2.7 3/4" 1/2" 2.7 
3/4" 3.1 1" 3/4" 3.1 
1" 3.5 1 1/4" 1" 5.3 
1 1/2" 4.5 2" 1 1/2 9.0 
2" 5.2 2 1/2" 2" 10.4 
3" 7.0 3 1/2" 3 21.0 
4" 8.4 4 1/2" 4" ']!;'] 

5" 10.2 6" 5" 30.6 
6" 11.3 7" 6 33.9 
7" 13.0 8" 7 39.0 
8" 14.5 9" a· 43.5 
9" 16.0 10" 9 48.0 
10" 17.5 10" 10 52.5 
12 20.5 12 12 69.0 

• SEE NOTE-6 

18"MAX. 18"MAX. 

HEATING 
TAPE 
(NOTE-1) 

(lYP) 
BANDING OR 
STRAPPING 

HEATING 
TAPE 
(NOTE-1) 

HEATING TAPE ON ELBOW 

I 

~ 
T+-+r I I 

\' I .. ; 

RETAINING 
WIRE(lYP.) 

FORM A LOOP AND WRAP 
HEATING TAPE AROUND 
VALVE AS SHOWN. FOR 
LENGTH OF TAPE SEE 
(NOTE-7) 

~~ 
PIPE* 

sx::~RT 
2.7 8.1 
3.1 8.5 
4.4 8.8 
8.8 9.0 
7.8 9.4 
10.5 10.0 
12.5 10.5 
15.3 11.0 
17.0 11.5 
19.5 12.0 
21.8 12.5 
24.0 13.0 
26.3 14.0 
31.0 15.6 

FLANGE 
(WATT) 

2.0 
2.3 
2.6 
3.4 
3.9 
5.3 

6.3 
7.8 
8.5 
9.8 
14.5 
16.0 
17.5 
20.7 

HEATING 
TAPE 
(NOTE-1 

0 
END VIEW 

ELEVATION 

BANDING OR 
STRAPPING 

FASTEN AT APPROX. 
3' -0" INTERVALS ~ 

~~~-·------------------3~·~-~o·_aAPuP~R~o~x ________________ ~, I 

\ 
~ '--~~-WRAP LOOSELY 

HEATING TAPE ON PIPE FLANGE ~ ~' 
ALLOW LENGTH FOR \ ~ 

AROUND PIPE AND 
FASTEN AT CENTER 

PIPE JACKET 
(OUTDOOR 

APPLICATION) 

HEATING TAPE 

PIPE----

INSULATION 
(SEE TABLE I) 

FORM A LOOP AND WRAP 
HEATING TAPE AROUND 
VALVE AS SHOWN. FOR 
LENGTH OF TAPE SEE 
(NOTE-7) 

WATTS REQ'D FOR /' ~ ~ 1 / 
3'-0" OF PIPE______/ " I ~# 
(SEE NOTE-7) ~ , 

BANDING OR 
STRAPING 

\ / 
~ , ,_,/ 

HEATING TAPE INSTALLATION ON PIPE 

PIPE JACKET 

F===========~l ~INSULATION 
1-----------------------:1...-AIR SPACE 

END VIEW ELEVATION 

INSULATION FOR HEATING TAPE 

HEATING TAPE 
(NOTE 1) 

LOCATE SENSING BULB 
AWAY FROM HEATING TAPE 
(4" CLEAR IF PIPE SIZE 
PERMITS) 

PIPE TEMPERATURE 
SENSING THERMOSTAT 

HEATING 
TAPE 

BANDING OR 
STRAPPING 

PIPE 

NOTES 

1. PROVIDE REQUIRED WATTS PER FOOT BY A SINGLE 
TAPE ALONG THE SIDE OF , OR SPIRALING AROUND 

THE PIPE OR BY MULTIPLE TAPES PARALLELING THE 
PIPE. 

2. DO NOT BEND TAPE TOO SHARPLY (MINIMUM BENDING 
RADIUS IS 6 TIMES THE TAPE DIAMETER). 

3. DO NOT ALLOW TAPES TO OVERLAP OR TOUCH. 

4. DO NOT PULL TAPES TIGHT. ALLOW FOR HEAT 
EXPANSION. 

5. BANDING OR STRAPPING -MAXIMUM SPACE BETWEEN 
FASTENERS -18 INCHES; 

A. STRAPPING -1/2"X.020 STAINLESS STEEL STRAP 
AND CLIPS FOR APPLICATIONS ABOVE 1 0 WATTS/FT. 

B. WIRE -18 GAUGE (.047"DIA.) DEAD SOFT ANNEALED 
STAINLESS STEEL WIRE, FOR APPLICATION TO 
AND INCLUDING 1 0 WATTS/FT. 

C. GLASS TAPE - ACCEPTABLE FOR APPLICATIONS 
BELOW 6 WATTS/FT. 

6. NOT REQUIRED IF INSULATED PIPE SUPPORTS ARE USED. 

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

L= WATTS(PER ET OF PIPE)REOU!REP(TABLE 1 OR 2) 
HEATING TAPE OUTPUT WATTS/FT. 

8. IF 2.0" THICK INSULATION IS PROVIDED. REDUCE 
WATTS PER FOOT BY 35~. 

HEATING TAPE ON CHECK VALVE HEATING TAPE ON GATE OR GLOBE VALVE THERMOSTAT BULB INSTALLATION 
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MUNICIP~\ ( \ 
WATER IN \ 1 1 COOLING TOWER 

.----1M 

REVENUE METER 

I 

-' \_BACKFLOW 
PREVENTER 

TO DOMESTlC 

ELECTRIC----­
CONTROL 

WIRES 

~JNgro ~m~ \ " LOCATE INSIDE THE [PROVIDE INTERLOCK 
CHILLER ROOM WITH CONDENSER 

I~~ ~~~SEE WATER PUMP 

( 
NOTE 10 \lF=--= 

I I ~~ 

CONDENSER MAKE-UP 
WATER METER 

W/IMPULSE CONTRACTOR 

~ 

/4" HOSE BIBB 1. DESIGNER TO PROVIDE OPERATION SEQUENCE. 

7 

~-----------~R------, 

OVERFLO~---, 
DRAIN + 

VENT 

CHEMICAL 

.pwfWpE 

-

-

--INDIRECT 
DRAIN 

'T-sEE 
NOTE 9 

i 
I 
I 
I 
I 
I 

' I 
I 
I 
I 

~ 
I 
I 
I 
I 

2. THE CHEMICAL POT FEEDER SHALL BE MANUALLY 
OPERATED AS REQUIRED WHEN PUMP IS RUNNING. 3/4" HOSE BIBB__. 

3. THE USE OF THE BLEED WATER METER IS REQUIRED IN 
THE DISTRICT OF COLUMBIA ONLY. 

4. PROVIDE 3/4" NON FREEZE HOSE BIBB NEAR THE 
COOLING TOWER. COLD WATER PIPING TO BIBB TO RUN 
INSIDE THE BUILDING OR BURIED IN GROUND. 

5. ALL EXPOSED PIPING SUBJECT TO FREEZING SHALL BE 
PROTECTED BY ELECTRIC HEATING TRACERS. 

6. PROVIDE DRAIN VALVES AND HOSE NIPPLES AT LOW 
POINTS IN PIPING. 

7. SEE DESIGN CRITERIA FOR REQUIREMENTS RELATING TO 
BY-PASS LINE. 

~ 
g. "\.\ llf )1._ ---cws __ .._ _____ ___, 

[L:fS ~ 

. .. . . ~~·=- · . ..4loo 

CONDENSER 
..PlJMP 

~~~TOR -

PRESSURE ~ 
GUAGE (TYP.) ....... , 

CENTRIFUGAL~\ 
PUMP r 

= -

IONIZING (;ELL 
(COPPER/SILVER 
ELECTRODES) 

IONIZING 
CONTROLLER 

0 

SYSTEMS 
CABINET 
(NEMA 4) 

TIME RELAY I ELEC. BOX CONN. 
l...-r-r-...J 

GLOBE VALVE~.I:;-----------------,~----b<I__J ~ 
(THROTTLE) =-- '\___ 

1 

1-..._ CABINET DRAIN 
EXTEND TO NEAREST 

-~ ~ ~ BALL VALVE DRAIN PIPE FLOOR DRAIN. 

~ r ~ (BY-PASS) 

AUTOMATIC PURGE _/ ~ " :--
VALVE 

f----SEE NOTE 9 

TO &ATION-.-----------~~,H~--------~-, 

POT IYPE FEEDERS 
MANUAL OPEBATION SEQUENCE VENT 

1. CLOSE GLOBE VALVE AND GATE 
VALVE. 

2. OPEN 3/4" HOSE BIBB AT BOTIOM 
OF POT AND OPEN POT LID TO 

DRAIN TANK. 

3. CLOSE HOSE BIBB. 

4. FILL WITH CHEMICALS. 

5. CLOSE POT • 

6. OPEN GATE VALVE • 

CHEMICAL 

~E 

ROTAMETER ---....._10) 
(TYPICAL) ~ 

0 ]~ 

8. LOCAL AUTHORITIES DEPENDING ON THE JURISDICTION, 
MAY SUPPLY, SUPPLY AND INSTALL, OR TEST THE 
WATER METERS. CONTRACTOR IS TO BE REQUIRED TO 
SUPPLEMENT THESE REQUIREMENTS FOR COMPLETE 
WATER METER INSTALLATION AND ITS APPROVAL FOR 
SEWER CHARGE EXEMPTION AT NO ADDITIONAL COST TO 
THE AUTHORITY. 

Reviled condenaer fQteOPEN VENT UNTIL AIR IS REMOVED 
FROM POT. 

"-.3/4" HOSE BIBB 

9. DISCHARGE COOLING TOWER DRAIN AND BLEED OFF 
LINES INTO THE SANITARY SEWER SYSTEM. 

ARLINGTON COUNTY AND WSSC REQUIRE THAT THE 
METERS BE CONNECTED DIRECTLY TO THE WATER MAIN. 

10. SEE CRITERIA, SECTION VI. 
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CONDENSER WATER TREATMENT SYSTEM 
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CONSlRUCllON 
JOINT (TYPICAL) 
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(TYP) 
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A 

-.......... 
11-IB .......... 

QiECKED "''"-"--- ~ 

UPDATDJ !HIM 

,,_,. --­,._., ---
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CENTER 
WALL it lRACKS 

96 

CROSS SECTION OF TYPICAL 
DOUBLE BOX SECTION 

SCALE: 1/4"=1'-0" 

f--#501 iB" EF 
MIN. 

DETAIL C 

15018" 

;;:; 
::1 

"' -
-

TE BEN TONI 
COMPOSI 

WATERSTO 
TE 
p 

CHANGE IN WALL THICKNE 
AT CONlRACllON JOINT 

INSIDE FACE 
OF WALL 

~ 
I~ 

LJOINT 12 

SECTION A-A 

96 

1 1/2 
CL 

DETAIL B 

..: 

CENTER 
WALL 

_if 
~T~ ~.F. 

MIN. 
" C T£1! 

_j~ 

~~ 
8~ 
..,~ 

DETAIL D 

..: 

'" ss -:., 

r--r·CHANGE IN WALL THICKNESS 
GENERALLY SHALL BE DIVIDED 
EQUALLY EACH FACE AT 
CONlRACllON JOINT. 

~ f-It CENTER WALL 

LJOINT 11 

SECTION B-B 
OMIT WA TERSTOP 
IN CENTER WALL 

BENTONITE 
COMPOSITE 
WATERSTOP 

WELDED STUD ON ARST 
BAR AT EACH END OF UNIT, 
AND 0 10'-0" D.C. WELD TO 
REINF TOP OF STUDS 
TO BE 

SECTION C-C 

T/R 

SECTION D-D 

MAIN REINFORCEMENT 1 0" 
(7 1/2" OR 15") D.C. 

BONDED 
CONSlRUCllON 
JOINT 

BENTONITE 
COIMPOSITE 
WATERSTOP 

2· -a· 1 2· -6· 

NOTE fJ 
DETAIL E 

NOTE: LOCAllONS OF REBARS MUST BE COORDINATED 
WITH lRACKWDRK DRAWINGS TO ENSURE ADEQUATE 

T/2 

CLEARANCE WITH lRACKWDRK BOL llNG. 2"(TYP. )J7 
.--r'll--..- ..: 

f5018"E.F • 
MIN. 

-

.I 

) 
I 

I 

Jt • N 

T/2 

ARST POUR 

REINFORCING 
BENTONITE COIMPOSITE 
WATERSTOP 

WATERSTOP­
SEE NOTE 5 

INTERIOR 
FACE OF WALL 

CONlRACllON 1"X1" CHAMAER 
JOINT (TYPICAL) 

JOINT #2-CONTRACTION JOINT 
SCALE:1" -1'-0" 

ARST POUR I SECOND POUR 

CONSTRUCllON­
JOINT 

1-

I 
REINFORaNG 

/_ 

JOINT #3-CONSTRUCTION JOINT 
SCALE: 1" 1' 0" 

NOTES: 
1. MAXIMUM LENGTH BETWEEN lRANS'IIERSE 

CONlRACllON JOINTS, AS MEASURED 
ALONG THE INSIDE FACE OF WALL NEAREST 
THE CURIIE CENTER, SHALL BE 50 AEET. 

CONlRACllON 

2. THE UMITAllONS ON THE PLACEMENT OF REIN­
FORCING STEEL IN THE lRACKBED ARE SHOWN 
ON DD-TW-1. 

JOINT 
3. WATERSTOP TO BE POLY'IINYLCHLORIDE, 

MINIMUM 9"x1 /2". 

4. FOR PVC WATERPROOFING DETAILS SEE 
DD-5-130, DD-5-131, DD-5-132, DD-S-133, 
FOR BENTONITE WATERPROOFING DETAILS, 
SEE DD-S134, DD-S-135. 

5. FOR BENTONITE COMPOSITE WATERSTOP DETAILS 
AND NOTES, SEE DD-S-134. 

6. DESIGNER IS RESPONSIBLE FOR CALCULA llNG 
DIMENSIONS a, b, T, T2, ETC. 

9"x 1/2" PVC 
WATERSTOP 
(TYP.) 

JOINT ;#1-CONTRACTION JOINT 
SCALE: 1"=1'-0" 

CORNER DETAIL FOR 
BOX SECTION 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY 
DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 

OFFICE OF ENGINEERING AND ARCHITECTURE 

SUBt.IITTED 
lli\TE 

GENERAL NOTES: 
1. DIMENSIONS AND DETAILS SHOWN 

ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHALL BE 
PROVIDED BY THE DESIGNER. 

STRUCTURAL DESIGN DRAWING 
CUT AND COVER 

REINFORCEMENT AND JOINT DETAILS 



LEGEND: 

llESIGNm 

DRAWN 

QiECKED 

' 

T/R - TOP OF RAIL 
f/LR - TOP OF LOW RAIL 
S.E - SUPEREL.EVA110N (INCHES)-(VARIES FROM 0" TO 6") 
56.25 = lRACK GAGE CINCHES). TANGENT SEC110N, 

SEE WMATA CRITERIA FIG.III 10 FOR OlHERS. 
15.25 - GAGE UNE TO <1. DRAINAGE 

SLOT (3/4" < S.E < 4") (INCHES). 

26.00 - GAGE UNE TO <1. CONTACT RAIL (INCHES). 

TANGENT SECTION IN ROCK 
NO SUPERELEVATION 

(SEE NOTE 5) 

<1. SlRUCTURE 

1~ r -H,1 

V 1 

\_DETAIL "A" 
bz 
~~ 

TANGENT SECTION 
NO SUPERELEVATION 

w. CUS1ER ""· ...... .......... 
L"""""' n-a .......... ... -"=l!!. ... 

AI'I'RCMD- 1~70 

UPI!AmJ .... ..... ---

~CAIBL.E lROUGH 
SEE DWG. 
DD-5-168 

T/R 2 x::GE SLOT 

2-1 2" 
I 

2-1 2" 

1-3/4" 
ALJEBNAJE QRAJNAGE: SLOT 

T/R 

2" RADIUS 

ClDRAINAGE SLOT 

I 

TOP OF 
INVERT SLAB 

\.",. 

:,. .. 
" ... ·. , .. 
~:t. ·.' 

1---G: OF DRAINAGE SLOT 

INVERT TRANSITION AT 3/4" S.E. 

DETAIL "A" 
np!CAI LJNQFRGBOLJNQ DRAINAGE s1 or 

SCALE: 3" - 1' -0" 

!==:\IE CENTER 
lRACK 

Ts A 

DETAIL "8" 
S-20 

SAFETY WALK TOWARD CURVE CENTER 
3/4" < S.E. ' 4" 

j..._WRYE CENTER 

_,..----....1- CllRACK 
/A 1-..._ Ts 

1 \ DETAIL "C" 
s 20 

NOT TO SCALE 

S.E. 
T/R 
T/LR 

- SUPER EL.EVA110N 
TOP OF RAIL 
TOP OF LOW RAIL 

2'-o" 

NOTES: 

1. MAXIMUM l.ENGlH BETWEEN lRANS'IERSE 
CON1RAC110N JOINlS, AS MEASURED 
ALONG lHE INSIDE FACE OF WALL 
NEAREST lHE CURVE CENTER, SHALL 
BE 50 FEET. 

2. DIMENSIONS AND DETAILS OF SINGLE BOX 
CONS1RUC110N SHOWN ON lHIS DRA\\lNG 
SHALL BE USED WHEREVER POSSIBLE. 
DIMENSIONS AND DETAILS OF SEC110NS 
NOT ADEQUATELY COVERED BY lHIS 
DRA\\lNG SHALL BE GOVERNED BY 
DESIGN CRITERIA. 

3. FOR DIMENSION A, T, As AND To SEE 
TABLES 11!1 SEC110N II OF lHE DESIGN 
CRITERIA. 

4. FOR TYPICAL REINFORCING DETAILS AND 
CONS1RUC110N JOINlS, SEE 
DWG. NO. DD-5-3. 

5. SUPEREL.EVATEO SEC110N FOR CUT lk 
COVER WllH INVERT IN ROO< SHALL BE 
AS SHOWN ON lHIS DRAWING. 

DETAIL "8" 
S-20 

SAFETY WALK AWAY FROM CURVE CENTER 
3/4" < S.E. ~ 4" 

L\IE CENTER 

~I CllRACK 

As " T 

. ' ·' -~·-. .. . ·· .. 
.. 0 

1 
\ DETAIL "C" 

s 20 
GENERAL NOTES: SAFETY WALK TOWARD CURVE CENTER 

0" < S.E. ' 3/4" 
SAFETY WALK AWAY FROM CURVE CENTER 

1. DIMENSIONS AND DETAILS SHOWN 
ARE MANDATORY. 

2. DIMENSIONS AND DETAILS NOT SHOWN SHALL BE 
PROVIDED BY lHE DESIGNER. 

HORIZONTAL CURVATURE SECTIONS 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY 
DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 

OFFICE OF ENGINEERING AND ARCHITECTURE 

.. .,. 

0" < S.E. ~ 3/4" 

STRUCTURAL DESIGN DRAWING 
CUT AND COVER 

SINGLE BOX DETAILS 



CUR'-£ CENTER 

1- 'l CENTER WALL 'l lRACK 

I A 

SAFETY WALK AWAY FROM CURVE CENTER SAFETY WALK TOWARD FROM CURVE CENTER 

Ao 

SUPER ELEVATION SECTION 

~CENTER 
{lRACK 

T 

3/4" < S.E. Iii; 4" 

1- 'l CENlER WALL 

I A 

CUR'-£ CENlER 

1-- 'llRACK 
To 

2'-0" 1/ 
·.· . .:;". "·' .... 1:1<··· .. 

SAFETY WALK AWAY FROM CURVE CENTER SAFETY WALK TOWARD FROM CURVE CENTER 

I~ 

SUPERELEYA]ON SECTION 
0"< S.E.~ 3/4" 

'l SlRUCTURE AND CENTER WALL 

I A-4 ~I 

'.o!. 0" L*~f<!s~,..~=-.~-f'8~'-r;ON"""JOINT-.. " DETAIL "A" 
DO S 14 (TYP.) 

TANGENT SEC]ON 
NO SUPERELEVATION 

DETAIL "A" 
DO S 14 

SEE DWG 
DD·-S· ·16B 

:J;ONTACT RAIL 

I 

.[ l 

DETAIL "B" SEE NOlE 7 

UNDERGROUND DRAINAGE SLOT 
W/0 RESTRAINING RAIL 

3/4"-S.E. §:. 4" 
N.T.S. 

SEE NOlE 7 

DETAIL "C" 

UNDERGROUND DRAINAGE SLOT 
O"<S.E.§:. 3/4" W/0 RESTRAINING RAIL 

0" <S.E.§:. 1 1/2" WITH RESTRAINING RAIL 

T/LR 

40:1 

~ONTACT RAIL __,;,r ____ T_/R ..... z'--_!+1 -lR-A-;f-;,CK T 3' a· 

$ + 7 r 

DETAIL "D" 

UNDERGROUND DRAINAGE SLOT 
WITH RESTRAINING RAIL 

1 1/2" < S.E. < 4" 

HALF ROUND PIPE 
0 10'-0" ClRS. 

B"o(MIN.) PERFORAlED I 
IN POROUS SUBGRADE 
MATERIAL •10 3/4" WMATA EGG SHAPE FASlENERS 

TANGENT SEC]ON IN ROCK 
NO SUPERRELEVATION 

NOTES: 

~OPENING r _ ~ 25'-o" 
6
._

0
• ClRS 

SECTION A-A 

1. FOR DIMENSIONS A, T, As AND Ts SEE 
TABLES IN SECTION II Of 1HE MANUAL 
OF DESIGN CRilERIA. 

2. MAXIMUM LENG1H BETWEEN 1RANS'o£RSE 
CONlRACTION ~NTS, AS MEASURED ALONG 
1HE INSIDE FACE Of WALL NEAREST 1HE 
CUR'-£ CENTER, SHALL BE 50 FEET. 

3. DIMENSIONS AND DETAILS Of DOUBLE BOX 
CONSlRUCTION SHOWN ON 1HIS DRA\\lNG 
SHALL BE USED WHERE'o£R POSSIBLE. 
DIMENSIONS AND DETAILS Of SECTIONS 
NOT ADEQUA lEL Y CO'o£RED BY 1HE 
DRA\\lNG SHALL BE GO'o£RNED BY 1HE 
DESIGN CRilERIA. 

4. FOR DETAILS OF IN'o£RT lRANSITION 
AT 3/4" S.E., SEE DRA\\lNG DD-S-14. 

5. FOR TYPICAL REINFORCEMENT AND 
~NT DETAILS, SEE DRA\\lNG DD-S-3. 

6. SUPERELEVA lED SECTION FOR CUT 
& CO'o£R W11H IN'o£RT IN ROCK SHALL 
BE AS SHOWN ON 1HIS DRA\\lNG. 

7. FOR DRAINAGE SLOT DETAILS. SEE 
DETAIL "A" DWG. DD-S-14. 

NOTE 
S.E. - SUPER ELEVATION 
T /R - TOP Of RAIL 
T /LR - TOP Of LOW RAIL 

DESIGNED w. CUI1ER .... ..... .......... , __ WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY STRUCTURAL DESIGN DRAWING 
CUT AND COVER .......... 

QiECKED ...,. ___ ~ 
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SEE DRAWING 
DD-S-168 

16'-8" INT. DIA. 

SAFETY WALK TOWARD CURVE CENTER 
3/4" < S.E. ~ 4" 

16'-8" INT. DIA. 

DETAIL "8" 
OO-s-2o 

SAFETY WALK TOWARD CURVE CENTER 
0" < S.E. ~ 3/4" 

NOTES 
1- CONCRETE - f'=4,000 P.S.I. 

2- STEEL REINFORCEMENT-ASTM A615-GRADE 60 

3- REINFORCEMENT FOR INVERT SLAB & SIDEWALK, 
SEE DWG. ST-S-2. 

4- FOR X, Y, AND SW DIMENSIONS SEE TABLES IN 
SECTION II OF THE DESIGN CRITERIA • 

5- FOR INVERT AND SAFETY WALK LADDER RECESS 
DETAILS, SEE DWG. ST-S-2. 

6- THE UMITATlONS ON THE PLACEMENT OF REIN­
FORCING STEEL IN THE TRACKBED ARE SHOWN 
ON DD-TW-1 

16'-8" INT. DIA. 

SEE DRAWING 
DD-S-168 

SEE DRAWING 
DD-S-168 

SAFETY WALK AWAY FROM CURVE CENTER 
3/4" < S.E. ~ 4" 

<t_ TUNNEL <t_lRACK 

16'-8" INT. DIA. 

SEE DRAWING 
DD-S-168 

LEGEND 
R 
T/R 
T/LR 

HORIZONTAL CURVATURE RADIUS 
TOP OF RAIL 
TOP OF LOW RAIL 

SW SAFETY WALK 
S.E. SUPERELEVATlON {INCHES) 
56.25 = TRACK GAGE (IN.) 
DR. DRAINAGE 

>- TO CURVE CENTER 

DETAIL "C" 
DD-S-20 

~RAIL 

SAFETY WALK AWAY FROM CURVE CENTER 
0" < S.E. ~ 3/4" 

GENERAL NOTES: 
1. DIMENSIONS AND DETAILS SHOWN 

ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHALL BE 
PROVIDED BY THE DESIGNER. 
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LATERAL PRESSURE DUE TO WEIGHT OF SOIL AND WATER ADDITIONAL LATERAL PRESSURE DUE TO SURCHARGE LOADS 

SECTIONS NOT DEWAnERED TRAFFIC & BUILDING OR CONSTRUCTION LOADS 

~~ I 
DEWA TIERED SECTIONS CONSTRUCTION EQUIP. J JJUN U~ HUKI • J'l IN J'LAN FLEXIBLE RIGID LOADS DISTRIBUTION OF HORIZ. PRESSURE ON VERTICAL PLANE LOAD "A" LOAD "B" 

RETAINING I I""'GROIJND SURFACE L Ia L r""""' ""' .. t-300 PSF-t RETAINNG - aD' rGRQUND SURFACE AERIAL l.OA"J 
!~ ~g 

Q STRIJC1ij"""'- "" ~ D 
RETAIIIING 0.2 D --...._- .•• rl ETAtltiG 0.2 D d 

~~" 
STRUCTUOE HORIZONTAL LOAD .. G PLANE""' r B"/2 RETAIN .. G 

~ SlRIJCTU ,:;o ..JL o.w. ~ 1--!L- G.W.T •• 

~ LOCATION BOT. OF' .Ji... O.IS D 0 ,! 0. D II -t BOT. OF' ! I ;;;1. c... ~ 

l!il!! l!i 

~ ~f !!ll! (EXCAVA1101 __... ---d 
0 BOT. CF 1\ "'' BOT. CF 1\ "T' 1D-Ft 

EXCAYATI/ 1 ~ ~~ ~" 
EXCAVAno:& 0.2 D EXCAVA':)0.2 D >a': 

~~ SHAPE OF' PRESSURE DI~AM 1 ~ 1 ~ PSf t-ma Pb 
i~ 

B"/2 GG 

SHAPEOF DIAGRAM SHAPE OF RE DIAGRAM ~ 1-P'o ~ ~r ~I! RET-SIRilCIIIE 

LATERAL EARTH PRESSURE P D LATERAL EARTH a: HYDROSTATIC LATERAL EARTH a: HYDROSTATIC LOAp "A" LOAp "B" PRESSURE Po a: Pw PRESSURE Po a: Pw 

D d MAt! BRAQNG SOLDIER BEAMS LAGGING IIIAtl BRADNG SHEETING MAIN BRAaNG AERIAL LOAD OR FINITE UNE FOOliNG LOAD OR LtiE LOAD 
(FL) (FL) ....... (A) (B) lHIQCNESS ....... (A) (B) IEMBERS WAU. 1tiS LAlEM. PRESSIIIE IS 1MB Cll M LOAD PARALLEL TO EXCAVAllctl PERPENDICULAR TO EXCAVATION PARAMETERS " m ... ASSI.IIED 1IWFIC MD CliCS1IIJC1KII 

BIIPiiiENT SRJIARGE CF 1500 PSI". ISO.AlED (IINlML) FOD1ItG 
(2.1-I.Ba) ~/IY 2 ... ... .... .... ... - """' CIIISlliiCIDI_ ..... 

CCitSIIIERED AS Pmn' LOAD ... 0.4 

•• •• SPEWL ANALYSIS liiJST liE MME. 
"w "w .... .,.. 

CCifiii.IDUS FOO'IWG CONSIDERED 
AS ll£ I.OAD PIRAU.n. 10 0.4 0.25 (1.1-0.Sa) Q' /D' 
RET-SIRilCIIIE 

AERIAL LOAD 0.4 .... (O.B-O.Oo) ~ /D" 

aJN1IIKIUS """"" """"""" AS LIE I.OAD PEIIPEIIJiai..A 0.6 0.4 (1.4-1.2a) ~ ;rY2 
10 RET~ SIRUCIIIIE 

HCRIZONTAL PRESSURES ON RETAINING STRUCTURES NEED NOT BE CONSilERED 
FOR SURCHARGE LYI\IG AT A DISTANCE a 2' 1 FROt.l THE 
RETA.INNG STRUCTURE. 

PROCEDURE TO OBTAIN THE LATERAL EARTH PRESSURE PO: NOTES: 

I. FOR EACH TEMPORARY EARlH RETAINING STRUClURE. lHE BASIC LATERAL LOAD VAWE PD IS CALCULATED BY TAKING lHE AREA I. CALCULATIONS MAY BE BASED ON lHE ASSUMPTION lHAT lHE EXCAVATION IS DEWATERED. ~EN SUPPORT OF EXCAVATION IS BY 
OF lHE HORIZONTAL lRAPEZOIDAL PRESSURE DIAGRAM AS lHE AREA OF lHE ACTIVE EARlH PRESSURE DIAGRAM MULTIPUED BY SOLDIER BEAMS AND LAGGING. OR ~EN OlHER POSITIVE MElHODS OF DRAINING lHE SOIL ARE USED. 
lHE STIFFNESS FACTOR USTED BELOW: 

2. SURCHARGE LOADS FROM STRUClURES NOT UNDERPINNED ARE TO BE DETERMINED BY lHE CONlRACTOR AND RE'IIEWED BY lHE AUlHORITY. 
a. FOR SHEET PILE SUPPORT OF EXCAVATION OR COFFER OAM, WHERE SOME HORIZONTAL MOVEMENT OF 

J. ~MV'*U~Jlp~p'lfsE"\I'Eo~~JMR~~~~crR~NfRE~As81~1~~ ?'1RX~~g'8li_5·Difd~M~ ~~~~~%R~fli'IA~~~r~~G'f..il\~ lHE RETAINED EARlH IS TOLERABLE, USE 1.1. 

b. FOR SOLDIER BEAM (PILE) SUPPORT OF EXCAVATION OR COFFER DAM. ~ERE lHE HORIZONTAL 4. IF ANY LOADINGS OCCUR. ~ICH ARE NOT DESCRIBED HEREON. ADEQUATE MEASURES MUST BE TAKEN TO SUPPORT lHE AClUAL MO\IEIAENT OF lHE RETAINED EARlH IS TO BE MINIMIZED OR PREVENTED, USE 1.25. 
CONDITION, SUBJECT TO REVIEW BY lHE ENGINEER, 

b. FOR CAST -IN-PLACE CONCRETE ~ERE MOVEMENT IS TO BE PREVENTED, USE 1.4. 
5. PRESSURE TABULATED UNDER COLUMNS (A) TO BE USED FOR EXCAVATION SUPPORT DESIGN, PRESSURE TABULATED UNDER 

2. lHE ACTIVE EARlH PRESSURE DIAGRAM SHALL BE BASED ON lHE EFFECTIVE FRICTION ANGLE •• SHO\\N IN TABLE NO. V.2 OF lHE COWMNS (B) TO BE USED FOR SlRUT REMOVAL DESIGN FOLLOWING CONSlRUCTION OF INVERT SLAB. 
DESIGN CRITERIA. OR AS APPROVED BY lHE AUlHORITY AND A MINIMUM TOTAL UNIT WEIGHT OF SOIL (7) AT 130 P.C.F. 6. lHE lRAPEZOIDAL PRESSURE DIAGRAM SHO\\N IS APPUCABLE ONLY TO lHE MULTILEVEL HORIZONTAL STRUT AND MULTILEVEL 

J. FOR lHE DESIGN OF lHE MAIN BRACING MEMBERS. NOT IN CONTACT WllH SOIL UKE WALERS. RAKERS AND SlRUTS AND TIEBACKS. TIEBACK SUPPORT SYSTEM. A lRIANGULAR PRESSURE DIAGRAM SHALL BE USED FOR lHE SINGLE-LEVEL STRUT AND SINGLE 
ENTER FULL VALUES OF PD. USE lHIS FULL VALUE FOR BOlH EXCAVATION STAGE AS WELL AS FOR lHE SlRUT REMOVAL STAGE LEVEL TIEBACK SUPPORT SYSTEM. 
FOR lHE DESIGN OF MAIN BRACING MEMBERS. 

7. lHE CONlRACTOR SHALL SUBMIT lHE SUPPORT OF EXCAVATION MONITORING PROCEDURE W11H lHRESHOLD VALUES AND CONTINGENCY 
4. FOR lHE DESIGN OF lHE SOLDIER BEAMS AND SHEET PILES, lHE DESIGN PRESSURE VALUES SHO\\N IN COWMN (A) SHALL BE MEASURES FOR APPROVAL PRIOR TO EXCAVATION. RECOMMENDED MAXIMUM DEFECTION FOR PILES IS 1/2" AND SLURRY WALLS IS 1/4". 

O.BxPD, AND lHE VAWES INDICATED IN COWMN (B) SHALL BE 0.6xPD, UNLESS SUBSURFACE CONDITIONS OR CHARACTER OF 
8. lHE DESIGN OF LAGGING SHALL BE PER lHE CONlRACT SPECIFICATIONS. ADJACENT SlRUClURES AND SURCHARGE LOADS INDICATE lHAT HIGHER DESIGN PRESSURES SHOULD BE REQUIRED. 

[lHESE VAWES OF lHE LATERAL EARlH PRESSURES FOR lHE DESIGN ARE BASED ON A MAXIMUM VERTICAL SPACING OF 16 FT (12 
9. lHE DESIGNER SHALL CONSIDER ANY VARIATION OF SOIL PROPERTIES. AND ANY SPECIAL PROBLEMS. AND FEAlURES OF 

FT IN CRITICAL AREAS) OF lHE MAIN BRACING MEMBERS. AND lHAT lHE EXCAVATION IS NOT ALLOWED TO PROCEED MORE lHAN 
lHE SUBSURFACE CONDITIONS UKE Q.AY LAYERS ETC. IN EVAWATING lHE DESIGN SOIL PRESSURES. 

TWO FEET BELOW lHE LEVEL OF POINT SUPPORT BEFORE lHE BRACING MEMBERS ARE INSTALLED AND PRELOADED. 
DEFINITION OF SYMBOLS: 

I lHE BE COMPLETED BY lHE DESIGNER AND INCLUDED IN lHE SET OF lHE 
~TS_ ASA I EXlRA SPACE IS REQUIRED. ANOlHER DRAWING MAY BE ADDED W11H A aD'= DISTANCE FROM RETAINING SlRUClURE TO: (I) FOOTING LOAD. (2) PARALLEL UNE LOAD. (J) LEADING EDGE OF 

AERIAL LOAD. (4) PERPENDICULAR UNE LOAD (FT). 
B" = LENGlH OF AERIAL LOAD IN DIRECTION PARALLEL TO lHE SIDE OF EXCAVATION (FT). 
d - DEPlH FROM GROUND SURFACE TO G.W.T. (FT). 
D = DEPlH FROM GROUND SURFACE TO BOTIOM OF EXCAVATION (FT). 
D" = DEPlH FROM HORIZONTAL LOADING PLANE TO BOTTOM OF EXCAVATION (FT). 

GENERAL NOTES: G.W.T. - GROUND WATER TABLE. 
Fll = CALCULATED LATERAL EARlH PRESSURE TO BE USED IN DESIGN OF TEMPORARY RETAINING SlRUClURES (PSF). USE lHE 

I. DIMENSIONS AND DETAILS SHOWN BUOYANT WEIGHTS FOR SOIL BELOW THE G.W.T. FOR COMPUTING Po. 
ARE MANDATORY. Ill = CALCULATED MAlO MUM LATERAL PRESSURE DUE TO SURCHARGE (PSF). 

Q" - A SURCHARGE: (I) PARALLEL TO A RETAINING SlRUClURE AND AERIAL LOAD (PLF). (2) FROM ISOLATED FOOTING (LOS). 
2. DIMENSIONS NOT SHOWN SHALL BE (J) PERPENDICULAR TO A RETAINING STRUClURE (1-o) D"W. (LBS). 

PROVIDED BY lHE DESIGNER. w = UNEAR UNE LOAD (PLF) EXTENDING TO DISTANCE=D' PERPENDICULAR TO RETAINING SlRUClURE 
a,n,m = DIMENSION LESS FACTORS 

1'N - HYDROSTATIC PRESSURE (pol). 
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FIN. GRADE 
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TYPE "B" 
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SECTION 1-1 
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lUNNEL 
PILLAR 

SECTION 4 

-

5'-0" 

·-a· R. 

4 __. 
PARTIAL PLAN 

TYPICAL FOR DOUBLE 
TUNNEL PORTAL 

SECTION 2-2 

llESIGNm ..,._.. ___ V. WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY 
DRAWN LR. a:;: 
QiECkED AS. ~ 

DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 
OFFICE OF ENGINEERING AND ARCHITECTURE 

SUBMITTED 

NOTES: 
1. FOR RECOMMENDED TRANSiliON LENGTH SEE FIGURE lZ 10 

(MANUAL OF DESIGN CRilERIA) 

2. FOR REQUIRED CROSS-SECllON AREA AT PORTAL OPENING, 
SEE FIGURE V 11 (MANUAL OF DESIGN CRilERIA) 

3. A FLARED ENTRANCE CAN BE FORMED USING ANY COMBINAllON OF 
TAPERS ON TOP AND SIDES TO OBTAIN THE REQUIRED CROSS-SECllON 
AREA AT THE PORTAL OPENING, PROinDED NO PLANE OR SURFACE OF 
THE TRANSiliON SECllON EXCEEDS 6' RELAllVE TO THE lUNNEL 
CENlER UNE. 

4. SIDE TAPER HAS TO BE SYMMETRICAL TO THE CENTER UNE OF EACH 
BOX OR lUNNEL SECllON. 

5. DOUBLE BOX Vt1TH FLARED ROOF Vt1LL BE FEASIBLE ONLY FOR SPEEDS 
BELOW 50 MPH. SECllON DESIGNER HAS TO PERFORM SlUDIES TO 
DETERMINE THE ECONOMICAL TYPE OF TRANSiliON. 

6. FOR FENCE DETAILS SEE DWG. ST-C-34 • 

7. FOR CONCRETE FINISHES SEE ARCH. DWG. 

GENERAL NOTES: 
1. DIMENSIONS AND DETAILS SHOWN 

ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHALL BE 
PROVIDED BY THE DESIGNER. 

SECTION 3-3 

STRUCTURAL DESIGN DRAWING 
FLARED TRANSITION FOR TUNNEL ENTRANCES 



OUTER WALL OF lRANSillON 

EE DETAIL A 

CURB 

100 
6 

WALL BETWEEN lRACKS= 
11<.---

SEE DETAIL A 

_ -~-SEE DETAIL A 

AUNCHL,(~ ... 
-~ . 

OPENING .. · · · ·• · 

- ~ 

1-EXP. JT. 

llESIGNm .., ..... L-__ -v­
DRAWN "'"'---- v­
QiECkED _, •• ._ __ ~ 

UPDATED ENCM 

CURB 

2~ 
lRANSillON. 

(SEE NOTE. 1) 

DOUBLE BOX PLAN 

100 

OUTER WALL OF lRANSillON ...::7 

100 

3~ 
lRANSillON (SEE NOTE 1) 

SINGLE BOX OR TUNNEL PLAN 

TOP SAFETY 

lRANSillON STD. BOX 

SECTION 1 

6 

,6 

SAFETY WALK 

EXP. JT. 

SAFETY WALK 

SAFETY WALK _j 

·-
EXP. JT.-

TYPE "B" SECURITY 
FENCE ON TOP OF RETAINING 

WALL AS SHOWN ON 
DWG. ST-U-34 

L RETAINING WALL -=-r 

CURB FOR 
DOUBLE BOX. 

DETAIL A 
SCALE. 1/2"-1'-0" 

FENCE DETAILS 
SEE DWG. ST -C-34 

10"MIN. 

v-BOLTED 

LDRIP 

DETAIL C 
TYPICAL AT TOP OF CURB 

AND RETAINING WALL 
SCAILE 1/2"=1'-0" 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY 
DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 

OFFICE OF ENGINEERING AND ARCHITECTURE 

0 
I 

SECTION 2 

q;_ BOX & OPENING 

I 

SECTION 3 

NOTES: 

B: INSIDE \\10TH OF BOX 
SEE DWGS. 5-14 AND 
S-20 FOR DIMENSIONS 

1. FOR RECOMMENDED 1RANS1110N LENGTH 
SEE FIGUiiE V-10 (MANUAL OF DESIGN 
CRITERIA) 

2. SECllON DESIGNER HAS TO PERFORM STUDIES 
TO DETERMINE THE ECONDIMICAL TYPE OF 
lRANSillON. 

3. FOR FENCE DETAILS SEE DWG. ST-C-34 

4. FOR CONCRETE FINISHES SEE ARCH. DWGS. 

GENERAL NOTES: 
1. DIMENSIONS AND DETAILS SHOWN 

ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHALL BE 
PROVIDED BY THE DESIGNER. 

STRUCTURAL DESIGN DRAWING 
TAPERED SLOT TRANSITION FOR 

TUNNEL OR BOX SECTION ENTRANCE 
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PLAN N0.8 TURNOUT 

SEE NOJE "A" 
SCALE 3/4'-1'-0' 
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NOTE "A" 
FOR ORIENTATION OF S'MTCH ROD lROUGH, SEE 
DWGS. DD-TW-33, DD-TC-19, DD-TC-40. 
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ALL TIES f406' 
AS SHOWN 

MIN. ADDITIONAL REINFORCING PLAN @ SWITCH ROD TROUGH 
SCALE 3/+"-1' 0" 

~~~ 

...l 
0 

\::<. -, 
~'f 'fl 

~ I I 
o' ~ 
1'-6" -

NOTES: 

1. P.S. MEANS POINT OF S'MTCH. 

2. ALL TOLERANCES ON DIMENSIONS TO BE NON­
CUMULA TI'IE. 

3. ALL PLANS ARE DRAWN FOR RIGHT HAND TURNOUT • 
LEFT HAND TURNOUT SHALL BE OPPOSITE 
HAND. 

4. BOLT HOLES 'A' 'MLL BE DRILLED BY 
lRACKWORK CONlRACTORS. 

5. A MINIMUM OF TWEL'IE (12) INCHES OF HORIZONTAL 
CLEARANCE SHALL BE PROVIDED BETWEEN 
THE S'MTCH MACHINE lROUGH AND PEDESTAL 
WALL OR SAFETY WALK. 

6. LOCATION OF DRAIN FOR SLOPE IN OPPOSITE 
DIRECTION (TYP.) 

7. DESIGNER SHALL DESIGN THE SLAB THICKNESS lie 
REINFORCEMENT. 
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1' 6" 1' 6" 

1606' TOP lie BOTT. 

SECTION 1-1 
SCALE 3/4'-1'-0' 
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NOTE: 
ALL REINF. S1HOWN ARE MIN. 

SECTION 2-2 
SCALE 3/4'-1'-0' 

GENERAL NOTES: 
1. DIMENSIONS AND DETAILS SHOWN 

ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHALL BE 
PROVIDED BY THE DESIGNER. 

DESIGNED A. o1AGMS 
,._,. --- I WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY STRUCTURAL DESIGN DRAWING 

TYPICAL DETAILS DRAWN lllllalll .lll:liL ... DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 
QiECkED A& 11-M ... NO. 8 TURNOUT SWITCH ROD TROUGH OFFICE OF ENGINEERING AND ARCHITECTURE 

AS NOTED 
""'""""' - , .. ,. 
UPDATm .... ·~ IDRAWIDDNO,:. ncn I !5/2001 APPRO'JEil 

DIRECTOR DAlE ,.,. 
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DRAWN .., .... "LOPL--- v-
QiECkED .., ..... ___ 1~ 

1'-8" 1'-8" 

11" 4 1/2" 

{ SV..TCH MACHINE 
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"A" HOLE: JO PLACES 
3/4" • BOLT MAX. 
HOLE 1 3/4" • X 5" ± 
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1 /4" DEEP. REINF. STEEL ~ 
sHALL AVOID BOLTS 
LOCA 110N. .q-
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{ SV..TCH ROD NO. 3 { SV..TCH ROD N0.4 
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FOR N0.10 lk N0.15 TURNOUTS 
5'-0" 

FOR N0.15 TURNOUT ONLY 
8'-0" 

PLAN NO. 1 0 &: NO. 15 TURNOUTS 
SCALE 3/4"-1' 0" 

NOTE: FOR ORIENTA110N OF SV..TCH ROD TROUGHS. SEE DWGS. DO-TW-48, 
DD-TW-57 AND DWGS. DD-TC-19, DD-TC-40. 

u 
MIN. 

SECTION 4 
SCALE 3/4"-1'-D" 

NOTES: 
1. P.S. MEANS POINT OF SWITCH 

2. ALL TOLERANCES ON DIMENSIONS TO BE 
NON-CUMULA 11\IE. 

3. PLAN DRAWN FOR RIGHT HAND TURNOUT. LEFTHAND 
TURNOUT SHALL BE OPPOSITE HAND. 

4. BOLT HOLES "A" l\1Ll BE DRILLED BY TRACKWDRK 
CONTRACTORS. 

5. FOR REINFORCING STEEL SEE DWG. DD-S-69. 

GENERAL NOTES: 
1. DIMENSIONS AND DETAILS SHOWN 

ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHALL BE 
PROVIDED BY THE DESIGNER. 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY STRUCTURAL DESIGN DRAWING 
TYPICAL DETAILS DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 

OFFICE OF ENGINEERING AND ARCHITECTURE No. 1 0 &: No. 15 TURNOUTS SWITCH ROD TROUGHS 
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DATE 



DESIGNED s:l:l:al:l: 

:=~ DRAWN ... , 
QiECkED A.L 7-~ ... 
APPRatiED llllbiiEdll -"="-... 
UPDATED 1NGA ·-¥ 

I 
-VMES o'-7" 10 7'-ol1/2"- ,- r-

1 r-.-
-N.O. I 

, -~ ..... r- 11 112• LC CCNI'M:r ""L~ 
-r-0' \ I r-s.mv- f----4'-0'--+-f---··...---f-~ 
~ I I 

I --tt __ .... -- I 
\ ,-q ..... ~ ~-;.., 

NOTES: 
1. THIS DRAWING DEFINES THE BASIC EXTERNAL STRUCTURAL 

SHAPE AND DECK CONFIGURATION. STRUCTURAL DEPTHS, WIDTHS, 
THICKNESS AND OTHER DETAILS ARE TO BE DETERMINED 
BY THE DESIGNER. 

2. DETAILS SUCH /G VOIDS, CHAIMFERS AND OTHER ITEMS WHICH 
ARE SHOWN ON THIS DRAWING ARE NOT TO BE CONSIDERED 
CONTROLS. \ """"'- ~.::: :- ~ T/R71111 I 

' T/lR..., ~ -1 - .+- - - r 
. -I-'!- - ~ . ll .:J..-~-; 

3. THE DRAWING REPRESENTS PRECAST CONCRETE CONSTRUCTION, 
FOR ADJACENT BEAIMS WITH CAST IN PLACE MONOLITHIC DECK, 
SEE owe DD-S-189 • 
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'i_ GIRDER 

CROSS SECTION 
DOUBLE TRACK STRUCTURE 

SUPERELEVATEP 

OPTION 1 

l[_ GIRDER 

4. SIMPLE AND CONTINUOUS STRUCTURES SHALL BE CONSIDERED. 

5. GIRDER BEAIM AND DECK AIUGNMENT ON CURVES, CURVATURE 
SHAll. BE /G FOLLOWS: 

lYPEOFBEAIM 

BOX ~I""""" 
6. PIER COLUMNS AND PIER CAPS SHAll. BE CONCRETE 

7. FOR ow_ 
DIMENSIONS, REFER TO MANUAL OF DESIGN CRITERIA. 

8. TILTED GIRDER CROSS SECTIONS ARE SHOWN FOR FULLY 
SUPERELEVATED CURVE ON SPIRALS. THE W.P. WILL CHANGE 
RELATIVE TO CENTER OF GIRDER. MIN. RADIUS = 1 000' -0". 

9. DIMENSION "A" IS CONSTANT. 

10. ACOUSTICAL BARRIER TO BE USED ONLY AT LOCATIONS 
DESIGNATED BY THE ACOUSTICAL CONSULTANT. STANDARD 
PIPE RAIUNGS SHAll. BE USED WHERE SHOWN AND 
AO.IACENT TO SAFElY WALKS WHERE ACOUSTICAL 
BARRIERS ARE NOT REQUIRED. 

11. ATTACHMENTS TO PRESTRESSED GIRDERS SHAll. BE MADE BY 
WELDING TO EMBEDDED PlATES OR EMBEDDED FlTTINGS. NO 
ATTACHMENTS SHAll. BE MADE BY DRIWNG INTO GIRDER EXCEPT 
FOR TRACK F/GTENERS AND APPURTENANCES AND /G UMITED BY 
DD-T-1 AND DD-S-93. 

12. HANDRAIL POSTS SHAll. BE INSTALLED IN A \IERTlCAL POSmON. 

13. FOR TANGENT SECTION SEE DD-S-139 &c DD-S-168. 

14. FOR CABLE TROUGH SEE DETAIL A, DD-S-168. 

15. S.E. MAX. 6 INCHES. 

16. FOR SAFElY WALK/RAIUNG PLAN, SEE owe DD-S-90. 

17. FOR PRECAST CONCRETE ADJACENT BOX BEAIMS WITH 
MONOLITHIC DECK, SEE owe DD-S-189. 

GENERAL NOTES: 
1. DIMENSIONS AND DETAILS SHOWN 

ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHALL BE 
PROVIDED BY THE DESIGNER. 

I 
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SINGLE TRACK STRUCTURE BJTT[JII FLANGE 

STIFF'ENER 
CI[LTED, TYP.) 

TRACK .--------r 

\. 

' I 

t TRACK 
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£PI RS 

-·· NOTES 
1. lHIS DRAI\lNG DEFINES lHE BASIC EXTERNAL STRUCTURAL 

SHAPE AND DECK CONFIGURATION. STRUCTURAL DEPlHS, 1\lDlHS, 
lHICKNESSES AND OlHER DETAILS ARE TO BE DETERMINED 
BY lHE DESIGNER. 

2. DETAILS SUCH AS VOIDS, CHAMFERS AND OlHER ITEMS VIHICH 
ARE SHOWN ON lHIS DRAI\lNG ARE NOT TO BE CONSIDERED 
CONTROLS. 

3. SIMPLE AND CONTINUOUS STRUCTURES SHALL BE CONSIDERED. 
4. STEEL BOX GIRDER AND DECK ALIGNMENT ON CURVES, 

CURVATURE SHALL BE AS FOLLOWS: 
a. STEEL BOX GIRDER, CURVED OR CHORDED. 
b. DECK, CURVED. 

5. PIER COLUMNS SHALL BE CONCRETE, PIER CAPS STEEL 

6. FOR DWA, DWr. E.O. AND M.O. VALUES, AND TRACK CENTER 
DIMENTIONS, REFER TO MANUAL OF DESIGN CRITERIA. 

7. TIL TED GIRDER CROSS SECTIONS ARE SHOWN FOR FULLY 
SUPER ELEVA TED CURVE. ON SPIRALS lHE W.P. 1\lLL CHANGE 
RELATIVE TO CENTER OF GIRDER, MIN, RADIUS = 1,000' -0" 

8. STEEL GIRDER AND PIER CAP TO BE PAINTED BROWN 
FED. SPEC. NO. 20040. UNLESS WEAlHERING STEEL IS USED. 

9. DIMENSION "8" IS CONSTANT. 

10. USE ACOUSTICAL BARRIER AT LOCATIONS DESIGNATED BY 
lHE ACOUSTICAL CONSULTANT. STANDARD PIPE RAILS SHALL 
BE USED '\\HERE SHOWN AND ADJACENT TO SAFETY 
WALKS \\HERE ACOUSTICAL BARRIERS ARE NOT REQUIRED. 

11. HANDRAILS SHAILL BE INSTALLED IN A VERTICAL POSITION. 

12. TRANSVERSE TOP REINFORCEMENT SHAILL BE SPACED AT 7 1/2" 
ON CENTERS IN CONCRETE DECK TO PROIIIDE SIPACE FOR RAIL 
FASTENER ANCHOR BOLTS. 

13. FOR CABLE TROUGH, SEE DWG. DD-S-139 AND DD-S-168. 

14. S.E. MAX. 6 INCHES. 

-VARIES f>'-7• TD 7'-11 112"'---r-rll' 
I 

15. FOR DETAILS OF INSPECTION ACCESS AND DRAINAGE PROIIISIONS, 
SEE DWG. DD-5-128. BOX SIZE SHALL BE ADEQUATE FOR TRAVEL 
INSIDE lHE BOX FOR INSIPECTION. 

CROSS SECTION I 
DOUBLE TRACK STRUCTURE 

~PIERS 

OPTION 1 

r-•· 

GENERAL NOTES: 
1. DIMENSIONS AND DETAILS SHOWN 

ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHAILL BE 
PROIIIDED BY lHE DESIGNER. 

3. FOR OPTION 2, SEE 
DWG DD-S-190. 
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FOR UPLIFT PREVENTION 

ELEVATION. SIMPLE SPAN GIRDER 
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GENERAL NOTES: 
1. DIMENSIONS AND DETAILS SHOWN 

ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHALl. BE 
PROVIDED BY THE DESIGNER. 

3. FOR MORE NOTES & DETAILS, 
SEE DWGS DD-S-89 & S-139. 

SEC A-A 

SEC 8-8 
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PRECAST 
CONCRETE 
END UNIT 
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CIBLE TROUGH 
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OPTIONAL 8' -o• 
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..... ER/PARAPET 
WHERE REQUIRED 

PRECAST UNIT 
ATTACHED BY 
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RICHMOND 
TYPE INSERIS 
(IYP.) 

CABLE lROUGH 
SEE DETAIL •~t•, DWG DD-S-91A 
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STRAP PLATE 
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SEALED EXPANSION JOINT (TYP .) 
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ELEVATION. SIMPLE SPAN GIRDER 
SINGLE TRACK STRUCTURE GENERAL NOTES: 

VARIES 
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SEC A-A 

SEC 8-8 

HORIZONTAL 

SEC C-C 
1. DIMENSIONS AND DETAILS SHOWN J. FOR MORE NOTES & DETAILS, 

ARE MANDATORY. SEE DWG DD-S-89 & 1J9. 

2. DIMENSIONS NOT SHOWN SHALL BE 4. FOR PT END BLOCK, 
PRO\IIDED BY THE DESIGNER. SEE DWG DD-S-91G • 

PRECAST 
CONCRETE 
END UNIT 

2'-Q"X2'-o• MIN. PASSAGE 
AND SPACE FOR UFTlNG 
JACKS FOR FUTURE BEARING 
REPLACEMENT 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY STRUCTURAL DESIGN DRAWING 
TYPICAL AERIAL STRUCTURE GIRDER SECTIONS 

DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 
OFFICE OF ENGINEERING AND ARCHITECTURE 

SUBIITTED 



•• 

,. 

•• 

DESIGNED J. RUDOLF 

DRAWN W.A. 

QiECkED M.A.JE.C. 

APPROVED J. RUDOLF 

UPDAml 

•• 

8'-7"1 
t CONTACT RAIL 

TYP. 
TYPE-2 

T.H..L.ER PARAPET 
(OI'TKlNAIJ 

CABLE TROUGH 
SEE DETAIL .,.,., DD-8-91A 

•• 
,. 

OPTIONAL e•-o• 
SOUND 
"""'IERIPARAPET 
wt£RE REauiRED 

CABLE TROUGH 
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GENERAL NOTES: 
1. DIMENSIONS AND DETAILS SHOWN 
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2. DIMENSIONS NOT SHOWN SHALL BE 
PROVIDED BY THE DESIGNER. 

3. FOR MORE NOTES & DETAILS, 
SEE DWGS DD-S-89 & S-139 
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SEC 8-8 
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4. FOR PT END BLOCK, 
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TYP. 

,-------------110' :1:: CENTER TO CENTER OF PIERS-----------~ 

1----------'lJJ'+/------------.-... =;-em;;m.:.:m;m;i'::--. ..... ) 

SEALED EXPANSION .JOINT 
'[ PIER SEE DWG. DD-5-120 MATCH-CAST UNITS 

I 
-~ /~-

1--__ -_l---+-r_-__ -__ -__ -__ ____, _ _Jo 
r-- --1 - I '-~---------...,.- I 

§:------ ....J... .l 
11 r:-~ r=-t= LJ...i.Ai _______ --l.. I 

El='f==ll========="'"'-11 ...._ 

• ...,. ... (riP.) 

TIEDDWN ANCHORS (M>.) 
FOR UPUFT PREVENtioN 

I I ~m ==-...!._____ I GIRDER 

L---_-_""'_,;;'-:-~-~.L..._=_=_~_=_=_=_=_=_=_=_=_=_=_,~ 
POST-TENSIONING TENOONS CONCRETE 

POST-TENSIONNC 11M 
(1-1/2• ' H.S. THREADED 
BARS, IS NECESSMY) 

PIER 

GENERAL NOTES: 

ELEVATION. SIMPLE SPAN GIRDER 
SINGLE TRACK STRUCTURE 

1. DIMENSIONS AND DETAILS SHOWN 
ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHALL BE 
PROVIDED BY THE DESIGNER. 

3. FOR MORE NOTES ole DETAILS, 
SEE DWGS DD-S-89 ole S-139. 

VARIES 

'i. 

SEC A-A 

SEC 8-8 

'J. 
I 

I 

SEC IC-C 

PRECAST CONCRETE 
UNIT MATCH CAST 
WITH SPAN UNIT 

PRECAST 
~m 
END UNIT 
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£TRACK 

l------------14'-11" MAX------------f" TRACK 

I I 
VARIES 6'-7" TO 7'-0 11/2" 11" I~ DYNAMIC --J---0" MIN. CLEAR 

l CAR OUTLINE 

11 1/2• E.D. 

6"' 

t----ow •• ---
1
.-t-----:-:3' MIN.---t-"1'-------ow,------J 

11" -;---t-VARIES 1---5'-2-1/2"---1 
SAFETYWAU< I 

11 1 /2"' £ CONTACT RAIL 

6" 

ACOUSTICAL BARRIER, SEE 

DESIGNED J AUPQLF 

DRAWN -"'MA'---­

QiECkED J!!MA!LSIF&"--

APPRC7iED J. RUDOLF 

UPDATm 

NOTE 10, THIS OWG.---.... 
AND OWG. DD-S-101 

\ .-l---_,4·--rt~ II 
k1ES 
I 

1---4'-0" 5'-3"'--+~'--1-----ll:l-+-+1'-1" 

I _4'-8 1 4 

\ 1 2·-2··- 1 1'-3"' 

EMERGENCY I I 
NOTE: SEE 
SAFElY WALl< 
PLAN 

I 
\ 
\ \ 1----T GUARD RAIL _j 

rl 

DIAPHRAGM 

BEARING LINE 

~tJ --
3'-0" MIN. 

CROSS SECTION 
DOUBLE TRACK STRUCTURE 

SUPERELEVATED 

OPTION 1 

4'-8 1 4"' 
_ __....,..,;R AS RE UIRED 

\ 

FOR OPTION 2 SEE DRAWING DD-S-191 H 

GENERAL NOTES: 
1. DIMENSIONS AND DETAILS SHOWN 

ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHALL BE 
PROVIDED BY THE DESIGNER. 

3. FOR MORE NOTES & DETAILS, 
SEE OWGS DD-S-89 & S-139. 
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DESIGNED J. RUDOLF 

DRAWN ,. .. ,___ __ 

aiECkED "'IIA/EC"-"'---
APPRC7iEDJ. RUDOLF 

UPDATm 

11"----f--l 

ACOUSTICAL BARRIER, SEE 
NOTE 10, THIS DW'G. 
AND DW'G. DD-S-101 

6" 

6" 

't.I-TR_A_C_K ______ I ___ 14'-11" MAX------------1'" TRACK \ 

L DYNAMIC VARIES 6'-7" TO 7'-0\112"---1--+u· 
I CAR OUTLINE-+--o• MIN. CLEAR I 
I I 
I I 

II 112" 
6" 

E.O.---J 1----DW';:----1-J--3' MIN.---1--i-----DIJ,...------1 
A I SAFETYW'ALK 

VARIES 1----5'-2-1/2"----l I 
I l--1-11 1/2" 

£ CONTACT RAIL 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

BEARING LINE 

DIAPHRAGM 

2'-4" [], 
1+--4'----!T.A""RI,,;,;-I TO OUTSIDE 

POST 
I 
I 4" 

-
-1----4'-8 1J.J-+---"1 I 

2'-2" L-----1----r''-~ NOTE1 SEE 
PLAN 

CONTACT R L 

EMERGENC 
•--• GUARD RAI 

I 
I _ _, 

I 

\ 
C[_ GIRDER 

--, 
I TILR 

3'-0" MIN. 

CROSS SECTION 
DOUBLE TRACK STRUCTURE 

SUPERELEVATED 

OPTION 1 

4'-8 1 4" 
1---1'11> AS EiUIRED 

I 

1--~ 

I 

\ 
C[_ GIRDER 

FOR OPTION 2, SEE DRAWING DD-S-191 J 

I 
-' 

GENERAL NOTES: 
1. DIMENSIONS AND DETAILS SHOWN 

ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHALL BE 
PROVIDED BY THE DESIGNER. 

3. FOR MORE NOTES &: DETAILS, 
SEE DWGS DD-S-89 &: S-139. 
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Q..STRUCTURE 

~--------------------~~~~---·--------------~~-~~-----------------7i~ ___ · ________________ ~ 
I 

,--------a"-r---------1-----------------14'~· MIN-----------------1~--------e·-r·---------. 
"-CNt ounJNES-' 

I I ,. "'"· I I 
I 
I 
I 

I
I ~~"""""'.... I ~ I 
I I TO """"" I 

I ··-·- •. _. v•- I POSI' •• I 

11" .. 
I I I 
I I I 

GENERAL NOTES: 
1. DIMENSIONS AND DETAILS SHOWN 

ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHALL BE 
PROVIDED BY THE DESIGNER. 

3. FOR DETAILS AT BEARINGS lie PIER CAP 
SEE DWG. DD-S-91 B. 

4. FOR MORE NOTES, SEE DWG DD-S-139. 

DESIGNED J. RUDOLF 

DRAWN ...... ...._ __ _ 

OiECKED .!OIWEC!!LS!i~-

APPRC7iED J. RUDOLF 

UPDATm 

I 

-+---

4' -o" 8' -o· 

rJ L, 
_ _j L_ 

CROSS SECTION 
DOUBLE TRACK STRUCTURE 

TANGENT 

.. 

OPTION 1 

...... 
WEIY """ laiAL OR BOX TUNNEL 

s 1:40 

DETAIL A 
SCALE 1• • 1'-o• 

4'-1 1/4-·----~ 

I 

---+---

CABLE TROUGH TO BE DESIGNED 
IS REQUIRED TO HOLD FRE BOX 
QUMZITE COYER NID LL FOR 
WORE DETAIS SEE DD-5-188 

:r~~,,=,.-. _, 
SEE DETAIL 1, 
DWG. DD-S-1 01 

I 
I 
L, 

L_ 

I 

---+---

,. 
•• 

CROSS SECTION 
SINGLE TRACK STRUCTURE 

.. 
I 
II~ """""' .... 
I 2·-2- 4'-a 1/4-

1 
I 

TYPICAL BRIDGE DECK 
WI SHORT AND TALL PARAPETS FOR ACOUSTICAL BARRIER 

OPTIONAL 6' -0" 
SOUND 
BARRIER/PARAPET 
WHERE REQUIRED 

DRIP NOTCH 
(lYP.) 
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n• 

•• 

DESIGNED J RYQp! E ............ ._ ____ _ 
QiECKED ..,1!.1/EC"-"'-------
APPRC7iED J. RUDPLF 

UPDATm 

VARIES 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

IRIP IIITCH 
<fYP,) 

n 1/!"' 

BllTTilN FlANIE 
STIFFDER 

CD..TED, TYP,) 

n• VARIES 

•• I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

11 lie"' 

l TRACK 

I 
I 
I 
I 
I 

I 
I 

r------:DV0,----~~1-~Y VAUC 

~O"MIN.a..EM 
I 
I 

VARIES:~I!=::;=:;:;:•~~tt,-... -------j 

CROSS SECTION 
SINGLE TRACK STRUCTURE 

l TRACK 

2'-<1" I 
SNUY I 

VALK \ 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TRACK 
,------------------14'-U' MAX,------------------f 

I I 
\ ~II" MIN. a..EAR 
I I 
I I 

~---- ·----~~;-=. -~·+~------~~~------, 1 DV,r- ~MJC 

2'-4• 11 
1+----4'-----1;,..,!\il-\ TD ~DE 

•• 
Nllm SEE 
SH='ETY YMJC 
PUIN 

li.JooNT 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

CROSS SECTION 
DOUBLE TRACK STRUCTURE 

OPTION 1 

£PERS 

t TRAQC 

' I 
VARIES 6'-7" TD 7'-G ve•----r---r-:11" 

I 

•• 

I 

__ ..,.,--2'-2"'--\ 
I I 

lllllEll 
1. THIS DRA\\lNG DEFINES THE BASIC EXTERNAL STRUCTURAL SHAPE 

AND DEa< CONFIGURA llDN. STRUClURAL DEPTHS. 1\lDTHS, THICKNESSES 
AND OTHER DETAILS ARE TO BE DETERMINED BY THE DESIGNER. 

2. DETAILS SUCH AS VOIDS, CHAMFERS AND OTHER ITEMS 1MiiCH ARE 
SHOV1111 ON THIS DRA\\lNG ARE NOT TO BE CONSIDERED CONTROLS. 

3. SIMPLE AND CONllNUOUS STRUClURES SHALL BE CONSIDERED. 

4. STEEL BOX GIRDER AND DEa< AUGNMENT ON CUR\IES, CURVAlURE 
SHALL BE AS FOLLOWS: 
a. STEEL BOX GIRDER, CURVED OR CHORDED 
b. DEa<, CURVED. 

5. PIER COLUMNS SHALL BE CONCRETE, PIER CAPS STEEL 

6. FOR ow_ 
DIMENSIONS, REFER TO MANUAL OF DESIGN CRITERIA. 

7. STEEL GIRDER AND PIER CAP TO BE PAINTED BROV1111, 
FED. SPEC. NO. 20040 

8. ACOUSllCAL BARRIER TO BE USED ONLY AT LOCA llONS 
DESIGNATED BY THE ACOUSllCAL CONSULTANT. STANDARD 
PIPE RAIUNGS SHALL BE USED 'WHERE SHOV1111 AND ADJACENT 
TO SAFETY WALKS WHERE ACOUSllCAL BARRIERS 
ARE NOT REQUIRED. 

9. HANDRAILS POSTS SHALL BE INSTALLED IN A VERllCAL POSillON. 

10. TRANSVERSE TOP REINFORCEMENT SHALL BE SPACED AT 7 1/2" 
ON CENTERS IN CONCRETE DECK TO PROVIDE SPACE FOR RAIL 
FASTENER ANCHOR BOLTS. 

11. FOR SAFETY WALK PLAN, SEE DWG DD-S-90. 

12. FOR CABLE TROUGH, SEE DWG. DD-S-139 AND DD-S-168. 

13. FOR DETAILS OF INSPECllON ACCESS AND DRAINAGE PROVISIONS, 
SEE DWG. DD-5-128. BOX SIZE SHALL BE ADEQUATE FOR TRAVEL 
INSIDE THE BOX FOR INSPECllON. 

14. S.E. MAX. 6 INCHES. 

GENERAL NOTES: 
1. DIMENSIONS AND DETAILS SHOWN 

ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHALL BE 
PROVIDED BY THE DESIGNER. 

3. FOR OPllON 2, SEE 
DWG DD-S-190 & DD-S-248. 
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4'-0" 
RAIUNG 

SEE 
DETAIL 2 

DESIGNED gamy 

DRAWN ...... 
QiECkED 

APPRatfED ISUIW1111 

UPDATm -
v-.... ~ ---..lll=ZI.. ... 
.lll:l!l. ... 

t COLUMN 4'-2" (!YP.) 

PARTIAL ELEVATION. SIMPLE SPANS 

SINGLE OR DOUBLE TRACK STRUCTURE 

t COLUMN 

BEARINGS 

PARTIAL ELEVATION. CONTINUOUS SPANS 

SINGLE OR DOUBLE TRACK STRUCTURE 

EQUAL 

r-­
EQUAI.. 

4'-0" 
RAIUNG 
SEE 
DETAIL ~ 

RAIUNG NOJE· 

1. PIPE RAIUNG (GALVANIZED): 
PIPE RAIUNGS - SCHEDULE 40 
POST - SCHEDULE BO 
POST SPACING = 4'-2"±. 

2. STANDARD PIPE RAIUNG SHOWN IN 
DETAIL 2. SHALL BE USED WHERE 
SHOWN AIND ADJACENT TO SAFETY 
WALKS WHERE ACOUS11CAL BAIRRIERS 
AIRE NOT REQUIRED. 

4'-0" 
RAIUNG 

SEE 
DETAIL 2 

+I- 1 1/'Z'O P1PE 
Ill RAIUNG. SEE NOTE 1 
II 

'-1 1/2"0 P1PE 

t 
TY?ICAL RAILING PLAN 

BEARINGS 

1 1/2" 0 PIPE 

5/16" X 6" 
TOE BOAIRD 
(1/4" 

RAIUNG 3---!1 

GAP AT RnTT '--

FOR DETAILS 
SEE DRAWING 

DETAIL 2 
TYPICAL RAILING 
SCALE 1••1'-o"(SEE NOTE 2) 

1/2" X 1/2" X 7 1 
PLATE WITH 2-1 /2"0 
AINCHOR BOLTS 
NUTS & WASHERS 
(!YP.) 

DRIP NOTCH 
<TYP.) 

EXPAINSION JOINT II-

SEcnON A-A 

PARTIAL ELEVATION 

SINGLE OR DOUBLE TRACK STRUCTURE 

GENERAL NOTES: 
1. DIMENSIONS AIND DETAILS SHOWN 

AIRE MAINDATORY. 

2. DIMENSIONS NOT SHOWN SHAlL BE 
PRCMDED BY THE DESIGNER. 
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SECTION 1-1 STRUCTURAL FRAME 
SCALE : 3/8"-1'-0" 

FINISHED FLOOR AT ~ HI ITOP OF SILL 
MEZZANINE OR PLATFORM -L-.,-

.... :.~.·--·'·"···'· ;II ~--- I~ 
~· .~:~·::·f .. ., . • ~ : ·:· ~ ·~·:..;~ . I I 

1 
5"± 

TS 12X2 

~ F 

liz 

3/8 " SILL SUPPORT r. 
MIN.(N.I.C) 

INSIDE a..EARANCE 
OPE UNE ENI/EL 

SECTION 2-2 (THRESHOLD) 

llESIGNm ,_..._ ___ y 
DRAWN J!JR!WPI .... L_ __ 07~72 

QiECkED <JFJWt($""'"--- oz~n 

UPDATED ENDA 

SCALE: 3"-1'-0" 

10. 

BACK TO BACK TUBES 

:..j 
f'IELOPE (TYP.) 

I TS 12X2I 

I 

2 ...__ 
"' .... 
0: 
0 
0. 
0. 

r- :::> 
I"' 
I ::I ":, 

il I 
-;... 

1-r-- ~ I 
I ":, I I I -;... 
I -

~ 

N 
X 
N 

I!! 
L 

:.. 

~ 
2 

I .... 
ELEVATOR CAR 

I 
I 

r------~-----·-
1:1 
~ 

~ 

"-

I 

I 
I 

I 
I 

~ t 
OJ TS 12X2 

NOTE: DIMENSIONS FOR INSIDE HOISTWAY 
SEE DD-M-108 

PLAN 
MEZZANINE OR PLATFORM LEVEL 

SCALE: 3/4"-1'-0" 

f---HAND HOLE 

ANCHORAGE TO CONCRETE DETAIL 
SCALE: 3"-1'-0" 

N 
X 
~ 

~ 

r-

1 3/4" 

':n 

rs 
• ., ... 

1 3/4" 

CORNER DETAIL 
SCALE : 3"-1' o" 

5" g• 

1'-2" 

1 3/4" I 10 1/2" 1 3/4" 

I 
~ 1 1/2.:;-:f" -

1--bL---
"" 

• 
~ 

~ ~ 

'lo - I 

I ~~ -&----
2 

1 3/4" 3 1/4" 

5" 

CORNER POST 
SCALE : 3"-1'-0" 

CORNER POST BASE ELEVATION 
NOT TO SCALE 

':n 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY 
DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 

OFFICE OF ENGINEERING AND ARCHITECTURE 

su""mm 

NOTES: 

1. FIELD SIPUCES-LOCAliON AND DETAILS TO BE DETERMINED 
SO THAT FASTENERS OR PLATES DO NOT PRo..ECT OUTSIDE 
FACE OF THE CORNER TUBE OR ANGLE OR INSIDE THE 2" 
CLEARANCE ENIIELOPE. 

2. WHERE DIMENSIONS. DETAILS, SIZE OF PLATES, BOLTS OR 
SHAPES ARE SHO\\N ON THIS DWG, THEY REPRESENT 
SIPECIFIC REQUIREMENTS. WHERE DIMENSIONS, DETAILS, SIZE 
OF PLA TE5, BOLTS OR SHAPES ARE NOT SHO\\N THEY ARE 
TO BE SIZED AND DETAILED AS REQUIRED BY THE DESIGN . 

3. "ANCHORAGE TO CONCRETE DETAIL" IS APPUCABLE AT 
LOCA liONS WHERE STRUCTURAL FRAIMING REQUIRES SUPPORT 
FOR TORSIONAL AND MOMENT RESTRAINT AND RELATED 
DEFORM A liONS. 

4. HOISTWAYS LOCATED INSIDE OF STAliON VAULTS AND 
MEZZANINE ENCLOSURES SHALL BE DESIGNED FOR 
HORIZONTAL UNIFORM LOAD OF 30 PSF FOR GLAZED AREAS 
AND 15 PSF FOR NON-GLAZED AREAS. HOISTWAY LOCATED 
DIRECTLY EXPOSED TO VtiND LOAD SHALL BE DESIGNED FOR 
HORIZONTAL UNIFORM LOAD OF 40 PSF O'IER ALL EXPOSED 
SURFACES. DEFORMAliONS OF STRUCTURAL FRAMES 
CONTAINING GLASS ARE TO BE DETERMINED SO AS NOT TO 
IMPACT THE INTEGRITY OF THE GLASS VtiTH SIZING OF THE 
JOINT DETAILS BEING DETERMINED ACCORDINGLY. 

5. WELDING SYMBOLS SHO\\N FOR HOISTWAY STRUCTURE ARE 
FOR GUIDANCE ONLY, VtiTHOUT DISliNGUISHING BETWEEN 
FIELD AND SHOP WELD. THE DESIGNER IS RESPONSIBLE FOR 
DETERMINING THE UMITS OF SHOP WELD BASED UPON HIS 
EVALUAliON OF UMITAliONS IMPOSED BY SITE ACCESSIBIUTY 
AND PROBABLE ERECliON SEQUENCE. 

6. THE STRUCTURAL FRAME SHO\\N ON THIS DRAVtiNG IS 
SUBJECT TO CHANGE DUE TO ARCHITECTURAL/MECHANICAL 
REQUIREMENTS. THE MEMBERS AND MEMBER ARRANGEMENT 
SHO\\N ARE TO BE CONSTRUED AS CONSliTUliNG THE BASIC 
STRUCTURAL SYSTEM AND IT IS TO BE ANAL YlED AS SUCH. 
CHANGES IN DIMENSIONS, SIZES OF MEMBERS OR ADDING OF 
NEW MEMBERS ARE TO BE CONSTRUED AS GMNG 
ADDI110NAL SliFFNESS AND STRENGTH TO THE STRUCTURAL 
FRAIME SHO\\N ON THIS DRAVtiNG. 

7. AT AERIAL STAliONS, IF NECESSARY, DIAGONAL BRACINGS 
MAY BE PROVIDED AT NON-GLAZED AREAS FOR THE 
ELEVA TOR STRUCTURAL FRAMING. 

8. SEE DWG. DD-A-EL-6 FOR HOISTWAY CONDI110N UNDER 
CANOPY. 

9. SIZING OF ELASliC LAYER AND NEOPRENE AND SLOT IN 
STRUCTURAL TUBE TO BE DETERMINED SO AS TO PROVIDE 
FOR MOliONS AND DEFORM A liONS OF STRUCTURAL FRAIME, 
MEZZANINE AND/OR PLATFORM SUPPORTS. 

10. BLOCK-OUT IS TO BE FILLED VtiTH CONCIRETE AFTER 
HOISTWAY FRAIME IS ERECTED. 

11. FOR ARCHITECTURAL DETAILS SEE DWGS. DD-A-EL-4 AND 
DD-A-EL-8. 

12. ALL STRUCTURAL STEEL CONNECliONS IN THE PIT (BELOW 
PLATFORM OR MEZZANINE) SHALL BE OF STAINLESS STEEL 
DESIGNER VtiLL PROVIDE NECESSARY CALCULA liONS/SPUCE 
DETAILS. 

GENERAL NOTES: 

1. DIMENSIONS AND DETAILS SHOWN 
ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHALL BE 
PROVIDED BY THE DESIGNER. 

STRUCTURAL DESIGN DRAWING 
GLASS ELEVATOR-HYDRAULIC 

FRAMING DETAILS 

/>S NOTED 



PANEL a'-4" OR 10'-0" 
C. CQ.UMN & ACOUSTICAL PANEL JOINT (SEE NOlE 2), 

r-

-

PANEL 8'-4• OR 10"-o• 

. 1'-o· 1'-o" 
~- I ''I ....... 

-=== '=== 

PARTIAL ELEVATION SIMPLE SPANS 
SINGLE OR DOUBLE TRACK STRUCTURE 

NOT TO SCALE 

PANEL 8' 4• OR 10' o• - -
(TIP.) 

1'-0" . 1'-0" 
;;;l. 'iii~. ....... 

... 
PARTIAL ELEVATION-CON]NUOUS SPANS 
SINGLE OR DOUBLE TRACK STRUCTURE 

NOT TO SCALE 

PANEL a' 4" OR 10' 0" - - a' 4" oR 10' o· - -

1'-0 1' o· 

"1'·· 

PARTIAL ELEVATION-FRAME SYSTEM 
SINGLE JRACK ]LTED SJRUCTURE 

NOT TO SCALE 

llESIGNm "'"'"'m"'---~ 
DRAWN RIW.DI 07-72 ... 
QiECkED A.B. ~ 

m 

"'I 
~li ... 

CON~ CA5T-, 

+ 
coL cow 

.. I 
i!i u 

"'I~ 
CA5T-~ p 

clmi 

- .. 
i!i ... 

DEQ( 
G 

•• I 

1--

..­
A 

PANEL a' 4" OR 10' 0" 
C,CQ...UMN 

SLIDING JOINT 

1~~·1·~ ~-o· 

SECTION A-A 
PARTIAL ELEVATION FRAME SYSTEM 

SINGLE OR DOUBLE JRACK SJRUCTURE 

..• .. 
a•• t 

---t 

NOT TO SCALE 

1' D" - 1' o· -
1/~ -

. c.:~.·.: .:.~: 
1._ ,· '• • 

~-(.{:~. :: .::.~· . 
•t,: 

\!!) \..___,. 

112"1 

~ 4" z. 

SEC]ON B B 
SCAL,r, 1 1/2"•1'-0" 

4'-0" MAX. 

~~-~ 
:l- "'·~ 

\!!) -

TYP. FOR 10' 0" PANEL 

i" 

~ 
"' • 
00:::: 

'-

""c 

CABLE TROUGH 
SEE DWG. DD-5-16a 

DETAIL 1 
ACOUS]CAL BARRIER 

LEGEND: 

@-1• CHAWER (TIP.) 

&/2" CHAWER (TIP.) 

@}r ACCOUSliCAL tu.lERIAL. 
1REA1ED Felli 11EA1HERI\IG 
AS NECESSARY 

(E'r7/8" f A-448. HOT DIP 
GALVANIZED ANCHOR BOlT W/ 
NUT, DRiu.ED INTO <XINCRE1E 

0-!: MIN. EMBEDMENT-EPOXY 
GROUTED. 

~ 1Jl"O APE ~ 101H P 
4-x3JrX4• TCP .t: BOTTON, 
GROUTED AF1ER POSI11CNING 
CIF ........ 

~AI.F NUT (l.E'ta.ING NUT) 

@}111r JOINT, NON SRNC CROUT 

®-.... ,. HOR1Z. 

(!riD 0 12 VERT. 

G}1-f0 

NOTES· 
1. ACOUSTICAL BARRIER SHOWN ON DETAIL 1, SHALl. 

BE USED ONLY AT LOCATIONS AS REQUIRED. STAND 
PIPE RAIUNGS SHOWN ON DETAIL 2, DD-5-93 SHALL 
BE USED WHERE SHOWN AND ADJACENT TO 
SAFETY WALKS 'MiERE ACOUSTICAL BARRIERS 
ARE NOT REQUIRED. 

2. SPANS FOR AERIAL STRUCTURE SHALL. \IHERE'IER 
POSSIBLE. BE SO CHOSEN lHAT AN ACOUSllCAL 
PANEL JOINT \\U COINCIDE V11TH THE C OF EACH 
COWMN AS SHOWN, \IHILE MAINTAINING THE 
STANDARD PANEL LENGTHS OF a'-4" OR 10'-0" 
'MiENEVER lHIS BEcot.IES IMPRACllCABLE, AN 
AD.JJSl'MENT MAY BE MADE TO lHE LAST SEGEMENT, 
AND A SUDING JOINT, AS SHOM\1 ON lHE PARllAL 
ELEVAllON FOR FRAME SYSTEM FOR SINGLE OR 
DOUBLE TRACK SlRUCTURE SHALl. BE USED. 
lHE CENlER OF ACOUSTICAL PANEL SHALl. BE 
LOCATED AS CLOSE AS POSSIBLE TO THE 
'!.OF COWMN. 

3. FOR JOINT DETAILS, SEE DWG DD-5-120 • 

GENERAL NOTES: 
TYP. FOR 8' 4" PANEL 

ELEVATION C C 
SCAL,r, 1/2"•1'-0" 

1. DIMENSIONS AND DETAILS SHOWN 
ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHALL BE 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY 
DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 

OFFICE OF ENGINEERING AND ARCHITECTURE 

"""'ITTED 
DATE 

DRAWING 
AERIAL STRUCTURE 

ELEVATIONS, SECTIONS AND DETAILS 



10'-0 11/16" 
NOTE "A":3'-10" DIMENSION TO BE MEASURED 

FROM TOP OF HIGH RAIL 

,-------------
. 1 

I 
I 
1----------
1 r---------

_ _ STANDING....Y!.SION UNE 

- _mJlf!llL~L 

1 
I 
I 
I 

~~··~========~·=· ~ ~ ·. r-:-- < 
U g I-',._:.·:.,· ,;f f---------~--'-'· ''rl"· ~ •o I'! 
~ 8~ f----'1 f--------------"1~· ~ .... o 
. ,_ '!: '----.-,-,! '-"'";----------'-c,;-i '+'-'-- I Z ~~~ r .. r ,~ 1·· ~w 

~ io. _t_:::. =="~ .. ~f'.=.-==-==-==_=::::;:c==-=:·:...,~·.·· ~ TOF ·~F t!llll:i...RAIL.. 

... '·.- ~=· =========~ TOP OF Cow RAIL 1-'--"--
/ f------: 
1• ~ ~ • • • L BiF.;B~ALL~AS~T=z::m· ;,· -=1-f=""""i 
~ ~ ~ I ....... I I L BALLAST UNDER PLANKS II -
..,.ma. b~"":' II II 

I _;!; I 1- W8x10 I I- W8x10 POSlS 
~ 25a I I I I o 10'-o 11/16" o.c. 

I I I I (TYP.) 
~u u 

ELEVATION 1-1 
(NOTE: CAR PROJECTED ONTO SEC110N) 

SCALE : 3/8"-1'-0" 

...--TYPICAL 
2 JOINT 

PRECAST T&G. CONC.­
PLANKS 2"x8"x10'-0" 

SOUND BARRIER 
PRECAST TONGUE & GROOVE 
CONCRETE PLANKS 
2·xo' -a·x1 o' -o· WITH 

SEE DETAIL 

--... 
2 

-~1''""""11---L 1"x1"x1/4" 

1 

BAILLAST FILL AFTER 

fl TRACK 

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

PL 1/4"x2" FRAME 
ALL AROUND GATE 
MITER AND WELD 
CORNERS ----7 

PRECAST T&G CONC. 
PLANKS 2·xo· -a·x1 a· -o·----it--ttl:'-i!· 11 

;o..· ..... , 
··. :·· . ~ ... 
:~·· 

· .. ~·= .. 

L 1"x1"x1/4"----it---l!l 

EXIS11NG BALLAST 

W8x1 0 POS1Sx19' -o· II 
LONG MIN. LENlH II 
TO VARY TO SUIT II 
SOIL CONDITIONS ----z_lL_ 

II 
II II 
~ 

2'-0" 
SAFETY WALK 

..... ... ~ 

• 

2•x2·x3/8.x4•LONG 
EACH SIDE W8X1 0 WEB. 
FASTEN 1\llH 2-3/8"• 
BOLTS (GALV.) 

NOTE: FOR DETAILS AND DIMENSIONS NOT 
SHO\fo!\1 SEE DETAIL A. 

DETAIL 8 
SCALE :2"-1'-0" 

NOTES: 

EXIS11NG 
SUB-BALLAST 

SOUND BARRIER INSTALLA110N ~ 
TOP OF GATE LEVEL I I 

1. ALL DETAILS ON lHIS DRAWING EXCEPT 
DETAIL B ARE SHO\fo!\1 FOR CONSTRUC110N 
PRIOR TO OPERA 110N OF METRO SYSTEM. 
HOWEVER, ALL OlHER DETAILS REQUIRED FOR 
CONSTRUC110N AFTER METRO HAS BEEN IN 
OPERA 110N ARE SIMILAR TO lHOSE SHOWN. 

DESIGNED WREaCI ~ 

DRAWN """'"""'------ 1o;: 
QiECkED ---- ---

UPDATED ENIM 

.,_,. ---

ELAti 
SCALE : 3/8"-1'-0" 

BOTTOM PLANKS SHALL BE 
4• X a• X 10'-0• 'MTH 

2'-0" SAFETY 
WALK AREA 

2 - f/8 REINF. BARS ---11--"~· 

L 2"x2"x3/8"xo'-6"----.. 
1\llH 2-1/2"• GALV. BOLTS 
AND 1" SLOTTED HOLE 

BALLAST : 
•• • • • ;!!;; 

. .•. ·.·4 :::E 

~ .-.. . ~~ 
: ~~.·. ... 

II 
L 2"x2"x3/B"x4" LONG 

._.JL ~~~ F~~F 1/lt,'f'r?snoh RD 

DETAIL A 
2-3/8"• BOLTS (GALV.) 

SCALE : 2"-1' 0" 

10'-0 11/16" 10'-0 11/16" 

SECTION 2-2 
SCALE : 3"-1'-0" 

fil 
g; 
::J 

"' 0: 

~ 
1-

1\llH TOP OF WALL 

B 2 1/2"x2"x1/4"FRAME 
!j! ALL AROUND GATE 

MITER AND WELD 
ldiiiR.IIERill>o.oHensloi"' 

TOP OF BALLAST 

SECTION 3-3 
SCALE :3"-1' 0" 

..... .. ... ., .. ·' 

GATE DETAIL 
SCALE: 3"-1' 0" 

NOTE: GATES TO BE LOCATED AT EACH TRIP 
SWITCH. PROinDE LOCK 1\llH KEYS. 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY 
DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 

OFFICE OF ENGINEERING AND ARCHITECTURE 

SUBWITTED 

2. CONCRETE FOR PRECAST PLANKS SHALL BE 
CLASS 3500 USING NORMAL WEIGHT AGGREGATE. 

3. REINFORCING STEEL SHALL BE EPOXY COATED 
AND CONFORM TO ASTM A61 5. GRADE 60. 

4. ALL STEEL SHALL CONFORM TO ASTM-A-36 

5. TYPICAL 2" lHICK CONCRETE PLANKS SHALL 
BE DESIGNED TO WllHSTAND LATERAL LOAD 
OF 30 PSF. 

6. ALL STEEL TO BE HOT-DIPPED GALVANIZED. 

7. PRECAU110NS FOR GALVANIZING SHALL BE 
TAKEN IN ACCORDANCE 1\llH ASTM A-384. 

8. W8x10 POSTS TO BE LENGlHENED WHERE 
REQUIRED BY SOIL CONDI110NS. 

GENERAL NOTES: 
1. DIMENSIONS AND DETAILS SHOWN 

ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHALL BE 
PROinDED BY lHE DESIGNER. 

STRUCTURAL DESIGN DRAWING 

SOUND BARRIERS 

AS NOTED 



EXP. JOINT EXP. JOINT EXP. JOINT EXP. JOINT 
_,..,20!5.=' :><0"-+----------=2.:.5'_-0.:." ________ +-<'25,_,'-=>0'-"- 25'-0" 25'-0" 25'-0" PERM~frl :tT~V~~ 1. DIRECT FlXAllON FASTENERS ARE TO BE LOCATED 

~2;.::' ~6..!" .!;2.=' ~6· ....... __ _:4:._-.::SPC=s:.... :.::AT:...5=-'--o=-"-=:....:2:::o'_-.:.o· ___ -F-"-"'6'-"I'i2.='-~6 ... • 2'-e· 2'-s· 4-sPcs. AT s'-o" = 20'-o" -s· 2'-e" I ~~~~v ABOVE lHE ISOLATOR PADS. UNLESS OlHER'MSE 

NOTES: 

1' 3" 1' 3" 9-SPCS. AT 2'-6" - 22'-6" 1' 3" 1' 3" 1'-3" 1'-3" 9-SPCS. AT 2'-6" - 22'-6" 1'-3" 1'-3" · · .> • · ETWEEN 
l.!.:i~R4--___:::::::::.::::....:::c..::.....:.....::.=....:.----I!.:~Hi2-l ·.~~~:~·.-~/~~f :~~ ·~:·~:··~"1:··~ ·:~::·~ i .. : ~ .. <~.:;~:·::·> 2. ~~~:~8~ ~~~~c~~~-+'6-~~:0 si~~~T B 11 21 J. FOR LOCA110N AND EXlENT OF FLOA11NG SLABS SEE 

'·,. ~-~. • ;·:· .. ' • -·~ ··~[_ ·. , . • -~3"X12"NATURALRUBBEI .:·:-~ >."•.,~.-~.::.·.> .. ·._' ........ ·;• .:~,.-, ... ,\ • ·, :..[ i 4-~~~;~~~~R~l~~~;~:;~~~~Y\\llHBOX 
; SAFETY WALK I 1WJ~fAILACS j SAFETY WALK ·; ... •.·>• :· .... ~:·: ··:..,:.·:=r:······•.: ... :.~:..· .... \··~·_"· 5. SlEB.. GRAlES AND lHE SURFACES OF lHE ASSOCIATED 

.. . ... 

, •• • , • MIN 12 1 /2"DIA.LE'rUNG • • "R., STEEL HARDWARE NOT EMBEDDED IN CONCRETE SHALL : o•lo•l f.1" JT. j 8'18" 'o ' f" JT. I . ·~ 12 DIAx3 THICK NATUr~ BE HOT DIP GALVANIZED. 
·~~- • r-o I , GROUT PAD AS REQUIRED RUBBER ISOLATOR PAD. 6• THE DISTANCE BETWEEN '!_OF RAILS AS SHOWN IS FOR 

11 !~ :.~-~f\V1~~~,frf\~k"~,_-H:1,f\~1j.~~t-~f-w.if- 4:-~, ~~4t ,tf~~Ht~ ~~A:~~ ~~~;. , 1'k~~t)~ 1,f\~r-~1- 1;11~··'. --+·tf'~ ~t-.~~~~-~~, ~~E~ DPICAL ~~~~~~.~~-G PETAIL 7. ;N;~;::·~g~~;~t~~~~~~~:LFOR 
-1 ~ 1/N ,- :r11-HN- ·b - I -- 1- Ht~ ~liro.lllo - ---;1 -j~ 111\11: ~!IJI\11:_;- !111\1'- -H- - I -1-J- ;~,1\1-~ REINFORCINGATTHESEOPENINGSSEENOTE50N 

1 ~ N~ ,$ 'r:J: 't '£1L • J:-r,:.. _ ...... t : , ~,tt. 't:k~~ '; _£_RAIL AN~ 1f ."-~;i .. ~LL~,i .... ,f.."'"~i _,t=~; _ _,_t= : : ~:;. $,kiL~ ; oWG. oo-s-119 cc-49). 

1 J - ~~1}1t , 1::--=-"'r--:t~_y ± , , F!if ~I¢ SOLAro"RP.tif - 'i' .• ,, 1- 'i' 1-'r -<h-r -t--t- f.Jf ft L-E · ~ "' 1
·-

6
• 3/8"' sELF WELDJNG sTUD 2 1/2"Lc. 

1• - - - -=· - 1d-E\cp Tr. ~CONTACT- ..... ,._g 3/8" (AFTER WELDINGl 1\lTH NUT AND WASHER 
I· EXP.JT.SEE-DET. c· - 11'JT. - - RAIL -i-1·-txP.Jr.SEE-DET."C"(ni.J -~;:. - - - - 1 1/ 

~TY.I.·: .• '.~·,··.-···'''··~~AL.C:~t .. :'·.'·'., ... ,·•~ .. ~ 2-... ~---· "" 8~ (:_;~ ~'?~"'L l'l IISE·E"•AonETnni•D ~~i ,jv-olli~~~RING 
'--f-~· -6"x1 '-6" ACCESS OPENINGS L 1 1/2"1\lDE BY 3/1 6"THICK 

1. ~EE~~~A;r'"A' ~~~ GRAllNG '- A-36 STEEL SADDLE CUP 
-+-----L----~-----------+------~---------L~ ll ) 1\lTH ~OTTEDHOL.E 

v 1.... v :. 1 , 4 ~ DETAIL D 

.f..L.Ahl 
TYPICAL LAYOUT FOR BOX 

SCALE: 1/4"=1'-0" 

£TRACK 

1 1 '-3"! (BOX TUNNEL) 

5'-9" 5'-9" 

4'-6 1/8" 

·.o (TYP.) U.N.O. j 
2'-5 1932· 2'-51%2· '!. [J~ 

CONTACl SEE i I (TYP.) SEE 
RAIL RAIL AND I NOTE 6 RAIL 'I PLAN FOR 

I I ISOLATOR LOCAllONS . 
I "'~ADS ' ' SAFETY • ·. 

n i I ~ * I I i ~'l ~- · 
. ' :~L ~ ~ ~L--~- - ~Lil,_-.b--t--- . ·• 

L--~1 .. ~ .I 40:1 40:1 J.. I • .. ,. -.. ..
41 

.'L, . ·llr;·•:~·!H:'~::l(:'.. "- r>i.· ;.~_;rt-1:<< . . . 4 ,. .. ru lr: . . ;n . . ~·· • ___ " • . . ~ ~1 ... ~ 

• • -·~. :._ ... 4 : r .. n··" --~~,~,~- .. r. -~ ... _. , :~~. 
: ...... r:- ·~ x. . . ·A. 

PERMANENT WATERllGHT--

0 

.~' ~· SHEET METAL FORM • 
'- 3"X12"DIA.NATURAL 

1
, 

3
• 

RUBBER ISOLATOR PADS -
SEE DETAIL B "' MIN. 

@ THE OPENING 1\lTH SL.EE'IE MAY BE MOVED 
UP TO 3 1 /2" TO CLEAR REBARS. 

DESIGNED IRSIAD 

DRAWN """" 
QiECkED GDNCJIAR 

APf'R(MD fl!dllCCUl 

UPDATED ENIM 

,._., ..,.,..... ... , ... ,._., ... -·~ 

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

I 

L1"THICK 
PERIMETER 
ISOLAllON 
BOARD 

.f..L.Ahl 
TYPICAL LAYOUT FOR 

CIRCULAR TUNNEL 
SCALE: 1/4"-1'-0" 

* 10 3/4" WMATA EGG SHAPE FASTENERS 

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

lRAC~ I ~ I- :..A .,. ryPICAL SAQQLE QJP QEIAIL 
('4 ' - 1 1 NOT TO SCALE 

0. 

(TYP) (TYP) 

SECTION 3-3 
SCALE:1 1/2"=1'-0" 

'4 j , 12" llYP.l 

DETA'i~ 
<0 nA,Nr. .onoNT 

NOT TO 

ANGLE 3X2)12X1 /2X ul r.;_,,....,.,...,.,=,.....-, 
1\lTH 2-1 /2"' 6"LG STEEL STUD ANCHORS 
WELDED l'o ANGLE. 

1 1/4"X3/16"BAND BAR/2 !ODES) 
1<· ·,."->/10 ; BARS. 

1/4" 

•: . .-.·.' ., .: : <"~.,._f."·-···.;, : .. . .. ; 

SECTION 4-4 
SCALE:1 1/2.=1'-o• 
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. ' ... : · .. ;; ~'. 

' 
AND 
JOR PAD5 .. 

;!..j. . ::!: 
AND 

~"':' 

~EXP. JOINT ~EXP. JOINT 
f" PANEL) ••' ··~ ~ 1VP 

!r: 3'~ -0!+" ___ ..!._ •.se!: <"":S.•.AJ..•T~<'·:L=l!!L:ll:... __ 4, 2[=!' -6~=iJ! 2~' -6", FLOATING SLAB PANEL 

i 2' -6~ 2' -6", "" OPG:~, 2' -6", 2' -6", "' ••. 

I I I I I I I I I 

:-~ 1:·' I· I;·;,-; . ·.' .. I .• •. ·c. ·:,.·_~ .. : ·'~' "'~ . ., r,;·:: : ., r.-. I·· . ::.•/~<·;'' : .. _: ·:···:;··;-· 
i i i i i i i i i i i i i i 
! ! ! ! 

' 
! ' ' ' 

rl-< -· ·-E t1-. H ~- ~ 

1\ [-)! IK 7. II\ r)! II\ -}, 

I{_ pi IV. Ji lit'.. L'li IV. _',i ... 
i 
I 

r--~,.::,~ -
II 

-~ ·a a· 
"JT. 

~ m ~ ~ 

PLAN 
ISOLATOR PAD LAYOUT FOR TRANSITION PANEL 

FOR CIRCULAR TUNNEL 
(SIMILAR ARRANGEMENT REQUIRED FOR BOX) 

SCALE: 1/4"=1'-0" 

---( } 
II\ [-)! K 

lit'.. ~'li 1{. 

-

CENTER UNES OF FASTENERS I 2' 5• 

PARTIAL PLAN 
TYPICAL FLOATING SLAB REINFORCEMENT 

FQR CIRCULAR TUNNEL 

llESIGNm ..,_..,..'?'---
DRAWN _, .. ,. ..... __ 

QiECkED QQNQ1M 

UPDATED ENIM 

SECIIQN; 1 
SCALE' 3e"-1'-0" 

SECTION: 2 
SCALE: 3/4"-1'-0" 

' 
SECIIQ~; ;3 

SCALE: 3/4"=1'-0" 

PARTIAL PLAN 
TYPICAL FLOATING SLAB REINFORCEMENT 

FOR BOX TUNNEL 
SCAI f• 112•_,. g• 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY 

SUBIITTED 

DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 
OFFICE OF ENGINEERING AND ARCHITECTURE 

APPRO\'EI) 

DIRECTOR 
5/2001 

DAlE 

NOTES 

1- ALl REINFORCENENT MUST CLEAR lHE ANCHORAGE 
ENVELOPES SHOWN IN CROSS-SECTIONS AND IN 
PLAN VIEWS. 
CLEARANCE OF ANCHORAGE ENVELOPES INDICAlED ARE IN 
ACCORDANCE WITH DD-lW-01 

2- ADDITIONAL CLEARANCES WILL BE REQUIRED FOR 
RESTRAINING RAIL ANCHORS ON CURVES HAVING RADII EQUAL 
TO OR LESS 1HAN 750 FEET. SECTION DESIGNER IS TO 
RE-ARRANGE lHE REINFORCENENT IN SUCH CASES WITH 
lHE WMATA'S APPROVAL 

3- PROVIDE 2 INCH CONCRETE COVER TO ALl REINFORCENENT 
INCLUDING snRRUPS. 

4- ALl FLOATING SLA8 CONCRETE SHALL HAVE A COMPRESSIVE 
S1RENGTH (f'c) OF 3500 PSI AT 28 DAYS. 

5- ALl REINFORCENENT SHALL BE GRADE 60 STEEL 
6- REINFORCENENT S1EEL TO BE 80NDED AS PER ST-S-7. 

SHEET METAL FORMS TO BE 80NDED WI1H 2-250 MCM 
COPPER CONDUCTORS ACROSS EXPANSION JOINTS • 

7
- .mRH~W"U8~~ ~u'K&~ ~~~h'liGE~1W%rn 

COAL-TAR EPOXY AS SPECIFIED. 

8- lHE DISTANCE BETWEEN t OF RAILS AS SHOWN IS FOR 
TANGENT SECTION ONLY. 

.LEGEillll ,_ 

~ ANCHORAGE ENVELOPE 

~ ISOLATOR PAD 

!Yp!CAL FOR ALL TRANSITION PANELS 

TYP. EXP. JT. 
DD-S-115 

SECTION: '5' 
SCALE' 3/4" -1' 0" 

SECTION: 4 
sCALE: 3/4" 1' o· 

STRUCTURAL DESIGN DRAWING 

TYPE 2 FLOATING SLAB DETAILS - 2 



. . t .. : . .. 

llESIGNm .. -..,.,p._ __ 
DRAWN _.., ...... L_ __ 

QiECkED QQNQ1M 

SLOTS AT 2'-6• C.C. TO 
PROVIDE CROSS DRAINAGE 

TYPICAL SUPERELEVATED SECTION FOR 

PRECAST CONCRETE CIRCULAR TUNNEL 

TRACK 

TYPICAL SUPERELEVATED SECTION FOR 
BOX OR HORSESHOE TUNNEL 

IN'<mr PARAilll 
WllH PLANE lHROUGH 
TOP OF RAILS 
2•WIDE SLOTS AT 2'-6• C.C. TO 
PRCMDE CROSS DRAINAGE 

el5CONT 

TYPICAL SUPERELEVATED SECTION FOR 

CAST-IN-PLACE CONCRETE CIRCULAR TUNNEL 

JYPICAL CONTACT -RAJL ANQ-IOR AREA 

QEIAIL RECUIREp IN QRCULAR JUNND. QNLY 
SCAJ£: 1/4"=1'-0" 

9" 

NOTES: 
1.REINFDRCEIIENT DETAILS FOR SUPERE1£VATID fLDA]NG 

SLABS ARE SIMILAR TO lHOSE SHOI!tl FOR TANGENT 
SLABS ON DRAIIING DD-5-116. AU. RBNRRCEMENT SHAll. 
BE PARAilll TO CONCRETE FACES llllH 2 INCH C()',gl. 

2.SUPERE1£VATID SECTlONS SHOI!tl REPRESENT lHE 
MAXIMUM CASE, SIMILAR DETAILS APPLY FOR SMAU.ER 
VALUES OF SUPERELEVA]ON. 

J.lHE lOCA]ONS OF CONTACT RAIL, ANCHOR BLOCK-OUT AND 
lHE CONDUIT STUB UPS SHAll. BE CODRDINATID llllH 
WMATA. 

4. @ DENOTES s"• OPENINGS. LOCATE AS SHOWN, FOR 
UFTING OF FLOA]NG SLABS. FOR AODmONAL 
REINFORCING AT THESE OPENINGS SEE NOTE 5 ON 
DWG. DD-5-119 (C-49). 

5'-0" 

TRACK 

5'-6" 

SAFETY 
WALK • 

---0-.!L!'--I-- ., •. . . . .. . . • ... 

. : ./;::,~:':.::.JH)-: . . h: ~·. 

:.~· ~-~.: ·.· .,.~ .... ·7·· ,"_:_ ··:. 
J"fi'.V.C CCHJUTS 

SECTION I 
SCAJ£: 1 /2" -1' -fJ" 

Hlllt:. SAME ARRANGEMENT Rll BOlH SIDES OF DOUBL£ BOX 
AT TRANSI]ON lOCA]ONS ONLY. 

4'-6'/8" 

C OF CONTACT RAI (BO\SE=) 

EL£cmCAL~-~~_,,-f~~5~'-~0"-~-~~=-6~·~~ 
CONDUITS 

6" 

~ 
. 

.~:· 

.. • 

~ ,; 

"' < 

;:· .. ;. 

b 
J, 

b 
I 

in 

~ 
I G 1'-6"•2'-6" (TYP) SEE DWG. DD-5-115 

lHIS DIMENSION VARIES IN ACCORDANCE Ill lHE NUMBER OF TRAC]ON 
OWER CONDUITS REQUIRED AT EACH LOC ON. 

FLOATING SLAB AT TRACTION 
POWER CONDUIT LOCATIONS 

SCAJ£: 1/4"•1'-fl" 
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TYPE 2 FLOATING SLAB DETAILS - 3 

SUBNrnm 

OFFICE OF ENGINEERING AND ARCHITECTURE 

DATE """""'"" DIRECRlR 
5/2001 

DATE 



RAIL 
• 

lRACK 

RAIL 

lRACK, 

EXP. JOINT 
TYPE 2 FLOA liNG SLAB TYPE 1 FLOATING SLAB NO lRANSITlON 

2'-0" c.c. 

.. • .. · •· ... 4". . .. . .'f. 

.··. · ........ • . ... .. ' . 
1SAFITY W~ 

-rl,~ I'- '-

A. _-1 rV1 I~ 
:5[ ---lll!:il rll :s~ 

' t' f- • 
~ 

.. . .. .. 
' :----.. .. • .. .: 

I 

SAFETY WALK 

.. . .. .. :.. . ·;,.. . ··~ :. . ··~:... . .... : ...... ~ .. ~ .• ·.·.·~~.··· .. :~-... 

2'-o· c.c. 
' ' ' ' 

RIGID INVERT TYPE 1 FLOATING SL 

llWlSITION SECTION 14'-9' 

PAD LAYOUT FOR SPECIAL TRACKWORK FLOATING SLAB 
ABUTTING TYPE-2 FLOATING SLAB OR RIGID INVERT 

~EXP. JOINT 

,__,RIG,ID INVERT ~
EXP. JOINT 

_ TYPE-1 FLOATING SLAB TYPE-2 FLOATING SLAB TYPE 1 FLOATING SLAB 

g• 2'-0" 2'-0" 2'-0" c.c. 2'-6" c.c. 2'-6" 1'-3" g• 2'-0" 2'-0" c.c. 

FOR JOINT DETAIL ~~I r-+-IFOR REINF' SEE SECT. 1-+-1-----j-__.!.---j--, 
DDr-;':""--'~:-~:~u:l·:t.:;~~:~~.;:.·;. ~. ;1,; ... ~.r~· ~. r-_j~~~~~· __ · ,; I , _I' I : 1- • 4 

. :: 
. .. -~ ... • . .; .. ·:~ >~ ;::,.~F--"R"IG,ID'-"'INVE""'RT"--f.' .. ~· ; : ' :' • ~;~ . .' • .·~ ·~:~. ;~ 

WATERTIGHT S,H,.EET=--' 
METAL FORM.-

-ISOLATOR PADS 

DESIGNED .11!1BStWl"""'---

DRAWN "'"""'AUll..,_ __ 
CHECKED OONQ1AR 

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

12'DIA. NATURAL 7 1 /2"DIA. NATURAL 
RUBBER ISOLATOR PADS. RUBBER ISOLATOR PAD. 

SECTION: 3 
SCAlE 1/2"-1'-0" 

SECTION: '1' 
SECTION lA SIMILAR 

EXCEPT FOR PAQ LAVOY! 

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

r--iiTEOiMc~PORARY FILLER SlRIP EXTENSION 
1" THICK PERIMETER 

ISOLATION BOARD . 

I 

I 

CONCRETE PEDESTAL SIZE TO BE 
DETERMINED BY THE SECTION 
DESIGNER BASED ON NUMBER OF 
lRACTlON POWER CONDUITS REQUIRED 

FOR JOINT DET. SEE DET."C" 
DWG. S-115 

EXP. JOINT 

JlNG SLAB 

... · . . •. 
·'. ' RIGID INVERT ... 

-l"'f"+-..> . ~ •. . : .•... 

NOTES : 
El QADNG S! AR 
1. lYPE-1 SPECIAL lRACK WORK FLOATING 

SLAB AT CROSSOVER 

lYPE-2 FLOATING SLAB AT CUT AND COVER 
BOX lUNNEL AND/OR BORED lUNNEL 

2. ISOLATOR PADS FOR lYPE -1 FLOATING SLAB SHAll. BE 
7 1 /2 INCH DIAMETER BY 3 INCH THICK OVERALl. AND SHALL BE 
MAD! OF NAlURAL RUBBER WITH BONDED STEEL 
PLATES 3/16 INCH THICK TOP AND BOTTOM. 

3. FOR REINFORCEMENT DETAILS AT S'MTCH ROD TROUGH 
LOCATIONS SEE DESIGN DRAWING DD-S-69. 

4. FOR ALL SPECIAL lRACKWORK LOCATIONS PAD LAYOUT 
SHALL BE SYWMETRICAL WI1H RESPECT TO THE 
CENTER UNE OF THE MAIN lRACK. 

5. CONSTRucnON SEQUENCE SHALL INCLUDE THE FOLLOWING 
STEPS' 

a-CLEAN INVERT DEPRESSION OF ALL DEBRIS. 
b-USING SPECIFIED ADHESIVE. BOND PERIMETER 

BOARDING TO CONCRETE INVERT DEPRESSION WALLS. 
c-CHECK TO SEE IF 1Nf PADS REQUIRE B.ASTOMERIC 

SHIMS • .<j)HERE SHIMS OR PADS TO THE CONCRETE 
INVERT. (WHERE SHIMS ARE USED THEY ARE TO BE 
ADHERED TO THE RUBBER ISOLATOR AND TO 
EACH OTHER) 

d-PLACE SHEET METAL FORM SECTIONS ON 
ISOLATOR PADS, AND WATERPROOF THE FORM. 

e-ADHERE PERIMETER ISOLAllON BOARDING TO lHE SIDES 
OF THE SHEET METAL FORM. 

I-PLACE AND ELECTRICALLY BOND REBARS, PLACE TEWP­
DRARY FILLER STRIP EXTENSION TO PERIMETER BOARDING 

g-PLACE AND ADHERE lRANSVERSE COMPRESSION SEALS 
AND THE ASSOCIATED FILLER STRIP EXTENSION. 

h-PLACE REBARS, POUR CONCRETE AND CURE. 
k-REMOVE TEWPDRARY FILLER STRIPS, SEAL JOINTS 

AND CAULK ELECTRIC CONDUIT PENETRATION. 

6. @ DENOTES 5"0 OPENINGS. LOCATE AS SHOWN, FOR 
UFTlNG OF FLOATING SLABS. FOR ADDITIONAL 
REINFORCING AT THESE OPENINGS SEE NOTE 5 ON 
DWG. DD-S-119 (C-49). 

'i.TUNNEL 

TYPE-2 
P.V.C. ELECT. CONDUIT 

ISOLATOR PADS 
TYPICAL DETAIL AT 

ISOLATOR PADS----' 

SECTION: 4 
N.T.S. 

CIRCULAR TUNNEL.TYPICAL SECTION AT 

SUBSTATION AND TIE BREAKER STATION 

CONDUIT PEDESTAL 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY 
DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 

OFFICE OF ENGINEERING AND ARCHITECTURE 

.... 

SCALE' 3/8"=1'-0" 

STRUCTURAL DESIGN DRAWING 
TYPE 1 AND TYPE 2 

FLOATING SLAB DETAILS 



't ElG' .JOINT 't ElG'.JOINT 
25'-0" I 25'-0" I 25'-0" 

2'-6" 2'-6" 4-SPCS. AT 5'-0" = 2rl-0" 2'-6"12'-6" 

I 5'-0" 1£ 1rt-o· 5'-0" I 

I 
PR<MDE ~-2 ><2 ;,fJ'~~ 

I r} W.4't~kl'~~ 
ACCESS OPENtlG 

I I 

3'-2" r-:=--

~· l .. r-
. 

- ~1~~-+~f l~; 
r-

ol ~ < '-~ ~ -, :p- K "' ~· z z 

:IIIII \, 10 ~ "!~- -- ~a--_$,~:- -;r.Y >< .. ~ 
~ c!. ~~J~, ~I / ~~ i~ ¢ k: ~~- "'' ,., _, - ~ £1'- --$-9 1~ -$-~- -$-K 1----$- ,..,.1-lf= rr¢. ,:: - '-- ~~- -'-'-'-

STANDARD 
ACCESS 

2'-6·x1-6 
OPENING 

40 DUROMETER NA 1\JRAL 
RUBBER 4• WOE L-SHAPED 
ISOLA TORS AROUND MANHOLE 
CORNERS. 

DESIGNED -"-"""''?'---

""""" -"IIERR""'--­
a-!ECKED OONCHM 

UPDATED ENCM 

,_=~~SI:E m~~a r111~ llfB'lW,~S· 
SLAB TO REPLACE STANDARD ACCESS 
OPENING AS SHOVIN. 

PLAN 
MANHOLE LOCATION IN 

BOX OR HORSESHOE TUNNEL 
SCAI.£: 1/4"=1'-0" 

~AN~NlJPEs.klc~~. 
NO. ST -M-91) S1..CPE 

. , ·c .... , ' 
·. ·.! .. ·. 

SECTION 
SCAI.£: 3/4"=1'-0" 

~ 
f-- 12" 

f-

f-- 12" 

f-

~ 

........ 

: >·."!' /ILl 
~ ·.,_ -> .. :· LVIROOGHT 
:-:~ .... :· .• I~ RUNG 

1"(TYP) 

SECTION 2 
SCALE: 3/4"•1'-0" 

VIEW 3 
SCAI.£: 1 1/2"•1'-0" 

.LEGEIIIIl 

• • 
~ 
IIi II 

IIIII 111111 

- ANCHORAGE ENYELOPE. 

• • • • 

1111111111 ISOLATOR PAD PLAN 

I .+. 11111111 11111111 

IIIII II 
IIIII IIIII 

.llliiES 

1. FOR TYPE 2 FLOA ~NG SLABS. MANHOLES ARE REDUIREO 
ONLY IN BOX AND HORSESHOE l\JNNEL5, FOR TYPE 1 
FLOA~NG SLABS THE LOCA~ON OF MANHOLES AND OTHER 
DRAINAGE STRUCTIJRES SHALL BE COORDINATED WITH THE 
GENERAL ENGINEERING CONSULTANT AND NO DRAINAGE 
STRUCTIJRE SHALL BE LOCATED UNDER SPECIAL TRACKWORK 
BASE PLATES, DIRECT AXA~ON FASTENERS OR WITHIN 6 
INQ-IES OF ANY SPEDAL TRAO<WORI< ANa-lOR 801.. TS. 

2. NO MANHa..ES ARE TO BE LOCATED IN THE TRANSITION 
PANELS. 

J. ADDITIONAL AND NON-TYPICAL REINRRCING STm. 
REQUIRED AS MANHa..E REIN~CEMENT IS SHOWN 
ON THIS DRAWING. ALL OTHER REIN~CDIENT 
DETAILS ARE SHO~ ON DRAWING 00-5-116. 

4. @ DENOTES 5"• OPENINGS. LOCATE AS SHO~. 
FOR UrnNG OF FLOATING SLABS ADDITIONAL 

5. PROVIDE ADDI~ONAL 15 BARS ON EACH SIDE OF OPEN;. ,;c:;INiiG(INS I 
AT TOP. THESE BARS ARE NOT SHOWN AT OlHER I..V 

AND DRAWINGS FOR CLARITY. 

(T .. B) 

TYPICAL MANHOLE OPENING REINFORCEMENT DETAIL 
(READ IN CONJJ~ON WITH PAR~AL PLAN DD-5-116) 

SCAI.£: 1/2"•1'-0" 

1£ SYMM. 

'1. SYMM • 

1£ 5"f I.D. Sl£E'IE (TYP.) I SEE PLAN FOR LOCA~ONS 

(READ IN CONJJ~ON WITH SE~ON 4 .t 2 DD-5-116) 
SCAI.£: 1 1/2"-1'-0" 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY STRUCTURAL DESIGN DRAWING 
DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 

OFFICE OF ENGINEERING AND ARCHITECTURE 
FLOATING SLAB MANHOLE DETAILS 

SUBWITTED 



LOCATION 

TYPICAL DETAILS FOR PLATFORM 
NOT TO SCALE 

JOINT OPENING DATA 
UNCOMPRESSEO A JOINT OPENING AT: 

SEAL \lt10TH 40'F 50'F 60'F 70'F BO'F 

EXAMPLE OF JOINT-OPENING DATA TABLE 
(SEE NOTE 6) 

GENERAL NOTES: 
1. DIMENSIONS AND DETAILS SHOWN 

ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHALL BE 
PRO\IIDED BY THE DESIGNER. 

85'F 

4'. ... 
~ .. 

.. .... 

":" . 
~- ".. ... . . . 

.L .•· . 
~;sg:jj-.. 

TYPICAL STRIP SEAL DETAIL 

PRO\IIOE SEPARATION 0 CENlER 
HALF OF OPENING. TYP. 

TYPICAL EXPANSION JOINT DETAIL 
FOR LARGER JOINTS ON AERIAL STRUCTURE 

N. T.S. (SEE NOTE 1 0) 

NOTES 

1. THE SEAL SHALL BE PLACED AT THE CORRECT DEPTH AS SHOWN ON EACH DETAIL 

2. THE SEAL SHALL NOT BE STRETCHED MORE THAN 5ll: DURING PLACEMENT. 

3. THE SEAL SHALL NOT BE SPUCED TOGETHER IN THE FIELD. IT MUST BE A CONTINUOUS UNBROKEN 
STRIP FROM EDGE TO EDGE AND END TO END. 

4. JOINTS SHALL BE PRESET TO THE TEMPERATURE ANTICIPATED AT THE TIME OF INSTALLATION. 
INSTALLATION SHALL START DURING A PERIOD OF RISING TEMPERATURE, BUT AT A TEMPERATURE 
LESS THAN 85'F. 

5. THE SEAL SHALL NOT BE INSTALLED WHEN THE TEMPERATURE IS LESS THAN 40'F 

6. THE INFORMATION IN THE JOINT OPENING DATA TABLE MUST BE PRO\IIDED FOR EVERY SEAL 
BY THE DESIGNER. 

7. THE EXPANSION JOINT SHALL PRO\IIDE A MINIMUM MOVEMENT OF 2 1/2" PER 100'. 

8. THE SEALS ARE TO BE MADE OF NEOPRENE. ALL COMPRESSION SEALS SHALL HAVE A DIAIMOND 
\\£B CONFIGURATION. 

9. THE STEEL ANGLES, MANUFACTURER'S EXTRUSION SHALL BE STAINLESS STEEL 
OR BRONZE AS SHOWN, AND \\£LD STUDS SHALL BE HOT DIP 
GALVANIZED AFlER FABRICATION. ALL AREAS WHERE THE GALVANIZING HAS BEEN DAMAGED 
SHALL BE COATED \lt1TH A ZINC RICH PRIMER 

10. LOCK-IN COMPRESSION OR STRIP SEALS MAY BE USED ON AERIAL STRUCTURES. STRIP SEAILS ARE 
PREFERED WHERE THE JOINT FACES MAY BE SKE\\£0 OR UNEVEN. 

11. COMPRESSION SEALS MUST HAVE AN ASPECT RATIO (Vt1DTH:DEPTH) BETWEEN 1:1 AND 1:1.5, 
AND THE DESIGNER SHOULD CONSULT \lt1TH THE MANUFACTURER ON ITEMS NOT COVERED 
IN THIS DRA'MNG. 
SEAL SPEaFICA TIONS SHALL BE INCLUDED BY THE SECTION DESIGNER IN THE 
CONTRACT SPECIFICATIONS. 

12. TEMPORARY BARS SHALL BE TACK WELDED TO THE TOP OF THE RETAINING ANGLES TO ENSURE THAT 
THE ANGLES FACES ARE PARALLEL AND AT THE SAIME ELEVATION DURING CONCRETE POURING. 

13. THE PLATES COVERING THE SEALS SHALL BE 'MOE ENOUGH TO COVER THE BITUTHENE MEMBRANE 
AT ALL TEMPERATURES. PLATE MAY BE FUUSH \lt1TH TOP OF SLAB WHEN IT IS NECESSARY. 

14. PRO\IIDE CONTINUOUS SEAL ACROSS THE JOINT, AND FLARE THE JOINT SEALANT UPWARD 
(UKE A GUTTER UKE) AT TERMINAILS AND/OR PARAPETS. 

FOR SMALLER JOINTS ON AERIAL STRUCTURE 

DESIGNED !pi(II ... IL--- "''iilt-
DRAWN ....,., 

Q-IECKED ""f'ft! N 

UPDATDJ ll!li6 

.., .... REFERENCE DRAWINGS 
DESCRIPTION 

NOT TO SCAILE 

RE\IISIONS 
DAlE BY DESCRP110N 

.. 1 R.viHd and lnued th• Autha 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY 
DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 

OFFICE OF ENGINEERING AND ARCHITECTURE 

DAlE DIRECRlR 
0/2001 

DAlE 

STRUCTURAL DESIGN DRAWING 
TYPICAL DETAILS OF EXPANSION JOINTS 

DRAWING NO. 

AS SHOWN DD-S-120 



2"-1 1/8" 

CONSTRUCTION~~~' 
JOINT 

IN1TIAL UNEAR REINFORCED 
SHOTCRETE 6"MIN. THICKNESS 

WATERPROOFING 

FINAL UNEIR:UNREINFORCEID 
CAST -IN-PLACE CONCRETE 
(12" MIN. EXCLUDING WATERPROOFING) 

SEE DWG. DD-S-168 

SYM. ABOUT 
~TUNNEL 

I 

NOTCH FOR 
ELECTRICAL 
BONDING SEE 
DWG.ST-S-7 

- #5 (FOR SPACING 
SEIE DWG. ST-5-2) 4.709' 7.920' 

WEUDED STUDS. SEIE ___ ..../ DETAIL "A" 
DD-S-14 DWG. ST-S-2 

DESIGNED rlllnRo lll:IL. ... 
DRAWN " """90' "liiif-
Q-IECKED .a. ALLEN ...... .......... 
AI'I'RCMD!E!!!Xm! ...... .......... 
UPDATED ENGA .... .......... 

5" MUD SLAB TO ___ J 

PROT1ECT THE GEOMEMBRANE 
FROM REINFORCING PLACEMENT 

CONSTRUCTION DRAIN 
TO BE PLUGGED AT 
PROJECT COMPLETION. 

TUNNEL CROSS SECTION 
SCAUE 1/2"=1'-0" 

NOT1E A: MAKE BLOCI<OUT TO SAFETY WALK REINFORCING 
AT EACH END OF SAFETY WALK POUR. BOND 
FINISHED INVERT REINFORCING TO SAFETY WALK 
REINFORCING BY WELDING SHORT PIECE OF 
#4 BAR TO EACH. PATCH BLOCKOUT IF 
NECESSARY. 

NOT1E B: 3"• PVC WEEIP HOLES W/ CENT1ER UNE AT 
1'-6" ABOVE CONSTR. JOINT LOCAT1ED AT 
END OF EACIH UNIT, BOTH SIDES. 
SEE CONTRACTION JOINT DETAIL ON 
DWG. 00-S-129. 

NOT1E C: DRILL HOLE AND GROUT 1\lTH EPOXY (SEE NOT1E 10) 
BAR IN 8" MIN. EMBEDMENT ALT1ERNAT1ELY 

.., .... 
PROVIDE RICHMOND DOWEL BAR COUPLERS OR OTHER 
APPROVED EQUAL MECHANICAL INSERTS. 

REFERENCE DRAWINGS REVISIONS 
DESCRIPTION ~lE B'l' OESCRPTlON 

DIS 1 ~and-....:1 tM 

NOTES 

1. THIS ORA\\lNG DOES NOT SHOW THE TUNNEL INVERT 
CONSTRUCTION SEQUENCE. THE DESIGNEIR 
MAY INCORPORAT1E CRITICAL CONSTRUCTION DETAILS 
AS CONSIDEIRED NECIESSARY. 

Z INVERT SLAB SHALL BE SUITABLY REINFORCEID. 

l THE INITIAL UNER SHALL BE PROTECT1ED FROM THE 
CONSTRUCTION EQUIPMENT TRAFFIC BY MEANS OF A 
WORK SLAB OR GRAVEL BED HAVING A \\lOTH OF 
9'-6• MIN. 

4. UNEIR DESIGN SHALL INCLUDE BOTH PARTIAL AND 
FULL HYDROSTATIC LOADING CONDITIONS. 

~ DESIGNEIR IS CAUT10NEID THAT FOR A CONSTANT 
VERTICAL DIMENSION BETWEEN WORKING POINT AND TOP 
OF LOW RAIL THE DEIPTH OF STRUCTURAL ELEMENTS BELOW 
THE INVERT 1\lLL VARY. 

TUNNEL GEOMETRY 
TYPICAL CROSS SECTION 

SCAUE 1/2" - 1'-0" 

6. FOR SPACING OF RUNNING RAILS, CONTACT RAIL AND TRACTION 
POWER CONDUIT STUB-UPS FROM CENTER UNE OF TRACK AND 
MINIMUM CLEARANCE REQUIREMENT SEIE DRA\\lNG NO. DD-E-5. 

7. MAlERIAL FOR FINAL UNER TO BE f'c=4000 PSI 
CONCRETE. 

8. FOR WATERPROOFING DETAILS SEIE DWG. DD-S-140. 

9. MAlERIAL FOR MUD SLAB TO BE f'c=4,000 PSI CONCRElE. 

10. SPECIFY EPOXY GROUT IN THE CONTRACT SPECIFICA liONS. 
ALSO RECOMMEND SIZE OF HOLE FOR EMBEDDED BAR. 
MINIMUM REINFORCINGS f1501' -6". 

GENERAL NOTES: 
1. DIMENSIONS AND DETAILS SHOWN 

ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHALL BE 
PRO'IIDEID BY THE DESIGNEIR. 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY 
DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 

STRUCTURAL DESIGN DRAWING 
SOFT GROUND NATM TUNNEL 

OFFICE OF ENGINEERING AND ARCHITECTURE CAST -IN-PLACE CONCRETE LINING DETAILS 

SUBIITTED SCALE e• 0 1 DRAWING NO. 
1/ 2"-1'-o" AND AS NOTED DD-S-121 .. ... 



* 

** NOTE: THIS DIMENSION WILL INCREASE BY 
1" IN THE AREA CONTAINING WMATA EGG 
SHAPED RAIL FASTENERS. 

STAGE II CONTACT GROUTING 

BETWEEN INITIAL UNING 
AND FINAL UNING, 
SEE DETAIL A 
OWG. 00-S-129 

MAY VARY 1\lTH 
DRAINAGE REQUIREMENTS 
(SEE MECH. DRAv.lNGS) 

2•f OR 4•f PERFORATED PIPE CONS1RUC110N DRAIN 
OR GEO DRAIN 1 /2"x8" OR 12" (TO BE PLUGGED AT 
PROJECT COMPLETION). 

FULLY BONDED HOI<IIZOI<n,L---' 
CONSTRUCTION JOINT 

<t TRACK 
<t TUNNEL 

I 

I 
I 

SEE GROUT HOLE 
DETAIL THIS SHEET 

I CHANNEL INS;ER'IS --..__ 
FOR DETAILS 

I SEE DWG. ST-E-15 

I 
I 

I 

2'-0" (MIN.) 
SAFETY WALK 

W.P. OF TUNNEL 

NOJE A 
MAKE BLOCK OUT TO WALKWAY REINFORCING 
AT EACH END OF WAU<WAY POUR. BOND 
FINISHED INVERT REINFORCING TO WALKWAY 
REINFORCING BY WELDING SHORT PIECE OF 
#+ BAR TO EAOi. PATCH BLOCKDUT IF 
NECESSARY. 

FINAL UNING-NON REINFORCED (PLAIN CONCRETE 
\\HEN DESIGN PERMITS) PROVIDE 4" 1\lDE 
SHEAR KEYS FOR ALL FINAL UNING TRANSVERSE 
CONTRACTION JOINTS 0 50' O.C. ON ARCH AND 
VARIES ON INVERT - MAX. 150 FEET. 
HOWEVER, THE WATER BARRIER SHALL BE PROVIDED ALL 
AROUND (360~ AT THE LOCATION OF EACH CONTRACTION 
JOINT IN THE AROi. 

SEE DWG. 
DD S 168 

PROVIDE ROUGHENEID SURF ACE AND BONDING AGENT 
PRIOR TO POURING SAFETY WALK CONCRETE. 

DRILL HOLE AND GROUT (SEE NOTE 7) 
BAR IN a• MIN. EMBEDMENT ALTERNATELY 
PROVIDE RICHMOND DOWEL BAR COUPLERS OR OTHER 
APPROVED EQUAL MECHANICAL INSERTS, TYPICAL 

NOJE 8 
L,."5~~1,t;/Jjl;!lr---- 3•f FRE WEEP HOLES W/ C.L LOCATED II 1'-6" ABOVE CONSTR. JOINT LOCATE AT 

END OF EACH UNIT, BOTH SIDES. 
SEE CONTRACTION JOINT DETAIL ON 
OWG. 00-S-129. 

/15 0 18" 

----- SEE NOTE A 

5" MUD SLAB TO PROTECT THE GEOMEMBRANE 
FROM REINFORCING PLACEMENT 

2• R DRAIN SLOT (SEE DRAWING ST-5-1) 

a•• DR 1 o•• TRACK DRAIN 
SEE MECH. DWG'S. 

REMOVE ANY FIUM OR LAITANCE 1\lTH PRESSURE 
WATER BEFORE FINISHED INVERT IS POURED. 

GEOTEXT1LE 

GEOMEIMBRANE 

1 1/2•f HOLE FORMED BY 
1 1 /2"0 FRE PIPE, 1\lTHDRAWN 

FROM CONCRETE UNING DURING 
FORM REMOVAL OPERATION 

DURING GROUTING OPERATION, GROUT 
PIPE TO BE FITTED 1\lTH A PACKER 
TO PROVIDE POSITIVE SEAL AGAINST 
CONCRETE SURFACE IN GROUT HOLE. 

NOTES 

GROUT HOLE DETAIL 
NOT TO SCALE 

1. MATERIAL FOR FINAL UNING TO BE t'c=4000 PSI 
CONCRETE. 

2. PRO\IIDE GROUT HOLES IN THE CROWN. TWO GROUT HOLES 1\lTHIN 
EACH 50'-0" SEGMENT AT 15'-0" FROM EACH CONTRACllON JOINT. 

3. FOR WATERPROOFING DETAILS SEE DWG. DD-5-129. 

4. CAST -IN-PLACE CONCRETE UNING THICKNESS SHALL 
BE ADJUSTED TO MAINTAIN AN INSIDE TUNNEL DIAMETER 
OF 16'-8". THE THICKNESS OF THE CAST-IN-PLACE 
CONCRETE UNING MAY BE GREATER THAN 16 INCHES, BUT SHALL NOT 
BE LESS THAN 12 INCHES EXCLUDING THE THICKNESS OF WATERPROOFING. 
FOR CONllNGENCY REINFORCEMENT \\HEN FINAL UNING THICKNESS BETWEEN 
9 INCHES AND 12 INCHES. SEE DWG. DD-S-127. 

5. FOR DESIGN OF TWO-PASS SYSTEM CIRCULAR EARTH TUNNELS REFER 
TO WMATA CRITERIA. THE DESIGN OF FINAL UNING SHALL BE BASED 
ON MIN. 12" THICK PLAIN CONCRETE. (EXCLUDING WATERPROOFING) 

6. MATERIAL FOR MUD SLAB TO BE (c-4,000 PSI CONCRETE. 

7. SPECIFY EPOXY GROUT IN THE CONTRACT SPECIFICAllONS. 
ALSO RECOMMEND SIZE OF HOLE FOR EMBEDDED BAR. 

GENERAL NOTES: 
TYPICAL TANGENT TUNNEL SECTION 1. DIMENSIONS AND DETAILS SHOWN 

ARE MANDATORY. 

DESIGNED .0·8 .._..Ml'---- '"!if­
DRAWN """''------ ¥-
QiECKED .IIJMlr.JI9!19!.... __ ¥-
oii'I'RCMI)...._ __ v­
UPDATDJ QIM 

2. DIMENSIONS NOT SHOWN SHALL BE 
PRO\IIDED BY THE DESIGNER. 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY STRUCTURAL DESIGN DRAWING 
TWO-PASS SYSTEM CIRCULAR EARTH TUNNEL 

CAST -IN-PLACE CONCRETE FINAL LINING DETAILS 
DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 

OFFICE OF ENGINEERING AND ARCHITECTURE 

SUIIIITTm 



R = 8 1/2"' 
R=s·•FOR 

DETAIL A 
( SPRINGUNE ONLY ) 
scALE: ,. - 1·-o· 

ct lUNNEL 

DETAIL C 

SEGMENT D 

* 

SEGUENT D 

STAGE I CONTACT GROUTING 

SECTION A-A 
SCALE: 1/2" - 1'-o· 

DETAIL 8 

1 1/4" a.R.(MAX.) 
(TYP) 

DETAIL B 
COMBINATION ERECTION INSERT I 

GROUT HOLE 
SCALE: 2. - 1'-rf' 

16" CAST-IN-PLACE 
FINAL UNER 
(INCLUDING THICKNESS 
OF WATERPROOFING) ;"' RECESS SEGMENT D ONL Y) 

GROUT HOLE 
~~RECTION INSERT/ 

WATERPROOF MEMBRANE ----"~ 

DETAIL A 

SHOTCRETE DR CONCRETE 
AFTER THE STRUTS ARE INSTALLED ____ _J 

B'-•• ( 

SEGMENT E 

11JNNa_ IR) 

..----
8 

2'-6" 

W.P. OF 
lUNNEL 

2'-6" 

* l 

SEGMENT E 

l.j 
l>L 

2" =-

MAY VAAY BY DESIGN & 
TUNNELING EQUIPMENT 

-

n 
u 

-

SEGMENT D - PLAN 
SCALE' 1/2" - 1' o" 

* 14'-11 J/16. 

ALONG THE INSIDE RADIUS 
OF SEGMENT (88.58) 

7 
u 

TUNNEL CROSS SECTION-PRECAST CONCRETE INITIAL LINER 
( EXPANDED POSITION ) 

SINGLE-POINT JACKING SYSTEM SEGMENT E - ELEVATION 

STRUTS TO BE INSTALLED 
AFlER SEGMENT IS EXPANDED 
SlRUTS TO BE SAW CUT IN FIELD 
TO INSURE PRDPEIR BEARING 

SCAI.Eo 1/2" = 1'-0" SCALE' 1/2" = 1' -o· 

NOTES: - TO DESIGNER 
1. DESIGN OF INillAL UNER SHALL BE BASED ON g• REINFORCED CONCRETE. 

MAlERIALS: CONCRETE - NORMAL WEIGHT CONCRElE, (c = 6,000 PSI. 
REINFORCEMENT - VoELOED \11RE FABRIC CONFORMING TO ASTM A185. 

- BARS CONFORMING TO Asn.t 615 Grade 60. 
STRUCTURAL SlEEL - AS1N AJ6. 

2. AT llME OF FORM STRIPPING. PRECAST CONCRETE STRENGTH SHALL BE NO 
LESS THAN 2400 PSI 

3. LOCATION AND TYPES OF EIRECTION INSEIRTS, UFTING RECESSES. UFTING EYES AND GROUT HOLES ARE SHOWN. 
DETAIL - C FOR SEC110N DESIGNERS INFORMA110N AND TO BE FINALIZED BY THE DESIGNER. 

SCALE: 1" = 1'-0" 4. PR0\1DE DESIGN OF THESE STRUTS (DUTDiMEN) INCWDING WELDING. RETAINER SYS'TEM IN THE GAP. 

A ___.... I 
\11D 
4'-0 

I 
8 SEGMENTS ON CURVED ALIGNMENT MAY 

REQUIRE SOME AD..USTMENT TO THE \11DTH 
OF SEGMENTS. DESIGNER TO PREPARE 
DESIGN AND DRA\11NGS FOR SUCH TAPERED 
SEGMENTS. 

4 1/2" 0 
11, UFTING 
RECESS 

It UFTING RECESS 

c~ 
DETAIL E 

LIFTING RECESS 
SCAlE! 2• • 1' -0" 

SECTION C-C 

GENERAL NOTES: 
1. DIMENSIONS AND DETAILS SHOWN 

ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHALL BE 
PROVIDED BY THE DESIGNER. 

DESIGNED I!. li!I· """'"-.... WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY STRUCTURAL DESIGN DRAWING 
TWO-PASS SYSTEM CIRCULAR EARTH TUNNEL 

PRECAST INITIAL LINING ALTERNATE I 

DRAWN v-
Q-IECKED MT. 101. ...... ........... 

DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 
OFFICE OF ENGINEERING AND ARCHITECTURE 

AI'I'RCMD v-
UPDATBJ - SU!MITTED 

DATE 



PRECAST SEGMENT -

MAXIMUM ALLOWABLE 
ECCENTRICilY 
AT BEARING=1/2" 

PRECAST SEGMENT 

DETAIL C 
1£ TUNNEL 

I 

DESIGNED 6 Ml 

""""" 
Q-IECKED MT. ICM. 

AI'I'RCMD 

UPDATDJ Qf!M 

RECOMMENCED MAXIMUM WHEN 
FLAT BEARING SURFACES 
ARE USED 

.11:11... ... 
v-
112-10 ........... 
v-

SIMILAR TO UNING DETAILS A 
(DD-5-124). ALSO SEE DETAIL 
C IF FLAT BEARING SURFACES 
ARE PROPOSED 

TUNNEL CROSS SECTION 
PRECAST CONCRETE INITIAL LINER 

EXPANDED POSITION 
TWO-POINT JACKING SYSTEM 

(BASED ON TUNNEUNG MACHINE AND EQUIPMENT THE 
CONTRACTOR MAY USE ONE POINT JACKING AT APPROX. 
45" FROM VERTICAL, WITH AUTHORITY'S APPROVAL) 

DETAIL A 

SEGMENT - PLAN 
NO SCALE 

(SEGMENT C-PLAN SIMILAR) 

1.[1: : : : : : : 
I 4'-0" 

SECTION C C 
NO SCALE 

PICK-UP POINT LOCATION 

It SEGMENT 

• PICK-UP POINT LOCATION 

SEGMENT A SECTION 
NO SCALE 

PICK-UP POINT LOCATION 
I-t SEGMENT 
• PICK-UP POINT LOCATION 

\F.1,---- 16" CAST-IN-PLACE 

SLOTTED 
HOLE 

2" (MIN) 

FINAL UNER (INCUUDING 
THICKNESS OF 
WATERPROOFING), SEE 
NOTE 4 ON 
D'Ml. DD-5-123 

THICK STEEL 
(1YP.) 

,-N'ON-SHRIINK GROUT 
IN REMAINING 
OPENINGS. PIECE 
OF PLYWOOD MAY 
BE USED AS FORM 
SUPPORTED BY THE 
STRAPS. 

BOLT 1/4<1 
1" (T'tP.) 

1/8" THICK 
STEEL STRAP 

NON-SHRINK GROUT 
SHOTCRETE OR 

CONCRETE AFTER 
THE STRUTS ARE 

INSTALLED 

2'x4'x1/2" PLYWOOD 
OF GAP 

[jLJJil"--" STRUTS TO BE INSTALLED 
AFTER THE SEGMENTS ARE 
EXPANDED AND JACKED. IT IS 
RECOMMENDED THAT THE 
STRUTS BE SAW CUT IN FIELD 
FOR PROPER FIT 

SECTION 8 8 

SEGMENT 8 SECTION 
NO SCALE 

* UAY VARY BY DESIGN 
AND TUNNEUNG MACHINE 
& EQUIPMENT 

PROVIDE 3/4" CHAMFER OR RADIUS 
ENDS OF ALL SEGMENTS (T'tP) 

14'-10 3/16"*ALONG THE 
INSIDE RADIUS OF 

SEGMENT (Bir) 

ELEVATION 

DETAIL A 
(EXPANDED POSmON) 

NO SCALE 

~ DESIGNER TO PROVIDE DESIGN OF 
STRUTS (DUTCHMEN), INCUUDING \IELD SIZE 
AND STRUT RETAINER SYSTEM IN THE GAP PICK-UP POINT LOCATION PICK-UP POINT LOCATION 

NOTES: - TO DESIGNER 
1. DESIGN OF INITIAL UNER SHALL BE BASED ON 9" REINFORCED CONCRETE. 

MAlERIALS: CONCRETE - NORMAL WEIGHT CONCRETE. f'c - 6,000 PSI. 

REINFORCEMENT - WELDED WIRE FABRIC CONFORMING TO AS1N A185. 
- BARS CONFORMING TO ASTM 615 Grade 60. 

STRUCTURAL STEEL - ASTM A36. 

2. AT TIME OF FORM STRIPPING, PRECAST CONCRETE STRENGTH SHALL BE NO 
LESS THAN 2400 PSI 

3. LOCATION AND TYPES OF ERECTION INSERTS, UFTING RECESSES. UFTING EYES AND GROUT HOLES ARE SHOWN. 
FOR SECTION DESIGNERS INFORMATION AND TO BE FINAUZED BY THE DESIGNER. 

4. PROVIDE DESIGN OF THESE STRUTS (DUTCHMEN) INCUUDING WELDING, RETAINER SYSTEM IN THE GAP. 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY 
DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 

OFFICE OF ENGINEERING AND ARCHITECTURE 

SUBIITTED ..... 

' 1-t SEGMENT 

SEGMENT C SECTION 
NO SCALE 

GENERAL NOTES: 
1. DIMENSIONS AND DETAILS SHOWN 

ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHALL BE 
PROVIDED BY THE DESIGNER. 

STRUCTURAL DESIGN DRAWING 
TWO-PASS SYSTEM CIRCULAR EARTH TUNNEL 

PRECAST INITIAL LINING ALTERNATE II 



TUNNEL WORKING POINT 
(THEORETICAL C.L OF 
CYUNDRICAL TUNNEL UNER) 

INSIDE FACE OF THE ERECTED TUNNEL 
UNER SHALL UE BETWEEN THE UMITS 
SHOWN. 

A - LOCATION TOLERANCE 
NOT TO SCALE 

TUNNEL WORKING POINT 
(THEORETICAL C.L OF 
CYUNDRICAL TUNNEL UNER) 

INSIDE FACE OF THE ERECTED TUNNEL 
UNER 

TUNNEL WORKING POINT 
(THEORETICAL C.L OF 
CYUNDRICAL TUNNEL UNER) 

OUTSIDE FACE OF THE ASSEMBLED 
RING SHALL UE BETWEEN THE UMITS 
SHOWN. 

1 - RADIUS TOLERANCE 
NOT TO SCALE 

TUNNEL WORKING POINT 
(THEORETICAL C.L OF 
CYUNDRICAL TUNNEL UNER) 

THEORETICAL PLANE OF CROSS JOINT 

CIRCUMFERENCE OF OUTSIDE FACE OF ASSEMBLED RING AS MEASURED 
BY STEa TAPE SHALL BE WITHIN +1/2 INCH. TO -1 INCH. OF THE 
THEORETICAL OUTSIDE CIRCUMFERENCE -11 X O.D. 

2 - CIRCUMFERENCE TOLERANCE 

+0', -1/32" 

AT ANY POINT 

4 - WIDTH AND THICKNESS TOLERANCE 
NOT TO SCALE 

----------
//,,,,'' -- ', 

/ ~----'~~ 

PLANE SURFACE 

01, 02, 03, 04, = 1.0. +7/8" -3/8" 3 - SEGMENT TOLERANCE 
NOT TO SCALE 

5 - WARPING TOLERANCE 
NOT TO SCALE 

DESIGNED A Ml 

DRAWN .... 
Q-IECKED Ia 1511. 

"""""""' 
UPDATDJ liP 

B DIAMETER TOLERANCE 
NOT TO SCALE 

REQUIRED CONSTRUCTION 
TOLERANCES (A & B) 

..,.,.._ ... 
02-111 ........... 
v-
v-

LEGEND OF ABBREVIATIONS 
0.0. - THEORETICAL OUTSIDE DIAMETER 

OF THE RING 

1.0. - THEORETICAL INSIDE DIAMETER 
OF THE RING 

O.R. - THEORETICAL OUTSIDE RADIUS 
OF THE RING 

I.R. - THEORETICAL INSIDE RADIUS 
OF THE RING 

W - THEORETICAL WIDTH OF THE RING 

0 - THEORETICAL OVERALL RING DEPTH 

REQUIRED FABRICATION TOLERANCES (1 TO 5) 

NOTE: THE CONTRACTOR SHALL DETERMINE THE 
NECESSARY TAPER TO COPE WITH VERTICAL 
OR HORIZONTAL CURVES AND SUBMIT DETAILS 
FOR APPROVAL 

GENERAL NOTES: 
1. DIMENSIONS AND DETAILS SHOWN 

ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHALL BE 
PRO\IIDED BY THE DESIGNER. 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY STRUCTURAL DESIGN DRAWING 
TWO-PASS SYSTEt.A CIRCULAR EARTH TUNNEL 

DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 
OFFICE OF ENGINEERING AND ARCHITECTURE PRECAST LINING TOLERANCES 

SUBIITTED 
foS NOTED ..... 



Cl FINISHED lUNNEL o!£ Cl TRAa< 

I ct DRII.{N lUNNEL 

'AY."-'>1? 

FOR ARCH (WHEN 
REINFORCEMENT IS PRIMDED) 
SAFETY WALK AND IN'BlTS 
SEE DWG.ST-57 FOR DETAILS. 
(TYP.) 

~ CONTRAC110N J01NTS IN ARCH UNITS AND WATERBARRIER LOCAllONS 
50FT. ± LONG ARCH UNITS 

I LONGilUDINAL REBARS (TYP) 
I SEE TABLE 1, llliS DWG. ---- PREC:AST INillAL UNING SCHEMATIC REPRESENTATION OF INVERT POURS 

NOT TO SCALE 

DO\\El.S, SEE TABLE 1 
llliS DRG. (TYP.) 

NOTES: 

PLACED IN FIJLL ARCH AND II 
'Mlll DO'IIUS IN lllE 

FINISHED OR TRAa< IN'BlT 

a•• OR 1o•• 
TRACK DRAIN 

I 

I 

I 

1. lllE FINAL UNING ARCH DESIGN IS BASED ON 12' MINIMUM lllla<NESS PLAIN (NON-REINFORCED! CONCRETE (c=4,000 PSI. 
lllE CONllNGENCY REINFORCEMENT FOR DEFICIENT FINAL UNING lllla<NESS BETWEEN 9" AND 12 SHOWN ON llliS DRA'MNG MAY BE 
ALLOYoED (ALSO SEE NOTE 2) IN CASE OF lllE CONTRACTOR'S ACCIDENTAL lUNNEUNG MISAUGNMENT AT NO COST 
TO lllE AUlllORITY. FINAL UNING WALL lllla<NESS BELOW 9" NLL NOT BE ALLOYIED. ANY lUNNEL RE-MINING NECESSARY 
TO MAINTAIN lllE ALLOWABLE FINAL UNING lllla<NESS OF MINIMUM 12" PLAIN CONCRETE OR MINIMUM 9" REINFORCED CONCRETE 
(CONllNGENCY REINFORCEMENl) 'MLL BE AT NO COST TO lllE AUlllORITY. 

2. WHEN ALLOYIED BY lllE AUlllORITY, lllE CONllNGENCY REINFORCEMENT WHEN lllE MINIMUM ARCH (FINAL UNING) lllla<NESS IS LESS 
lllAN 12 INCHES BUT NOT LESS 9 INCHES, SHALL BE PLACED IN FIJLL ARCH AS SHOWN, INCLUDING DOYoELS IN SUB-IN'BlTS, Elo{N IF 
lllE MINIMUM lllla<NESS MAY OCCUR ANYWHERE IN UMITEO AREA AROUND lllE CIRCUMFERENCE OF lllE UNING (ONE CASE IS 
SHOYtN ABOVE) 

J. WHERE CONllNGENCY REINFORCEMENT IS REQUIRED, PRO'<IDE llliS REINFORCEMENT FOR A DISTANCE OF AT LEAST :f-0" IN lllE 
LONGilUDINAL. 01REC110N BEYOND EACH SIDE OF lllE DEFICIENT CAST-IN-PLACE UNING SEC110N. 

4. FOR FINAL UNING DETAILS NOT SHOWN OR INDICATED SEE DWG. NO. DD-S-123. 

5. CONllNGENCY REINFORCEMENT LONGilUDINAL BARS SHALL NOT PASS lllROUGH CONTRACllON J01NTS AND SHALL BE STOPPED AT 1" 
EACH SIDE OF CONTRACllON J01NTS. 

6. FIJLL ARCH REINFORCEMENT SIMILAR TO lllE REINFORCEMENT SHOWN ABOVE INDICAllNG ALL lllla<NESS VARIAllONS SHALL BE 
PRO'<IDED BY lllE CONTRACTOR AT LOCAllONS NOTED IN lllE TABLE Elo{N IF lllE ARCH lllla<NESS AT lllESE LOCAllONS IS 
GREATER lllAN 12 INCHES. (lllESE MAY BE AT INTERFACES Nlll SHAFTS, ETC., AND DUE TO UNEI.{N SOIL PRESSURES). 

CONTINGENCY REINFORCEMENT FOR 9"<T<12" 

DESIGNED & Ml ""'"- REFERENCE DRAWINGS REVISIONS ... .., .... DESCRIPTION ~lE B'l' OESCRPTlON 
2001 ReviHd and lnued the Autho DRAWN ... 112-11 .......... 

Q-IECKED 11r. 11M. 112-11 .......... 
"""""""' ... ..... .......... 
UPDATED !HIM ..... .......... 

NOTES TO DESIGNER 

1. lllE DESIGNER MAY PRO'<IDE 01FFERENT REINFORCEMENT 
DES1GNS IN TABLE 1. SHDNNG CONllNGENCY REINFORCEMENT FOR FINAL 
UNER lllla<NESS BET'IfiN 9" AND 10", 10"AND 11", 11" AND 12". 

2. ANY SUCH REINFORCEMENT, FOR EXAMPLE 
AT SHAFT-lUNNEL OR STAllON-lUNNEL 
INTERFACE OR WHERE REQUIRED BY DESIGN 

. . ... !"4 . 

•• ... 
PVC OR 

BENTONITE COMPOSITE 
WATERPR001FING MEMBRANE 

NOJE TO DESIGNER· 

WHERE NECESSARY TO CLARIFY REINFORCING 
DETAILS AT INTERFACE OR ANY OlllER LOCAllON 
SIMILAR DETAILS 'MLL BE INCWDED BY lllE 
DESIGNER, REINFORCEMENT SIZE, SPACING, CLEAR 
CO'Bl, EIUBEDMENT ETC. TO BE ESTABUSHED BY 
lllE DESIGNER. 

!jl1JEli.. 1. FOR SHAFT GEOMETRY AND REINFORCEMENT NOT SHOWN 
OR INDICATEO,SEE DWGS. 5-

2. FOR lUNNEL-TO-SHAFT INTERFACE 
WATERPR001FING DETAIL. SEE DWG. 5-

WHEN POOR SOIL CONDillONS ARE ENCOUNTERED. 
MAY ALSO BE INCLUDED IN TABLE 1.,PART B. FINAL LINING REINFORCEMENT AT SHAFTS 

*TO BE SHOWN BY lllE DESIGNER 

TABLE 1. FINAL LINING REINFORCEMENT REQUIREMENTS 

LOCAllON llliCHKNESS CIRCUMFERENllAL LONGilUDINAL 
REQUI~EMENT REBARS AND DO'IIUS REBARS 

CONllNGENCY REINFORCEMENT 9"([<12" WHERE REQ'D. DUE TO MISAUGNMENT 

STA. TO STA. 08 1>12" 

AT SHAFTS (SEE DET., llliS DWG.) 1>12" 

~.:; UMITS I P~R;·~ ~ llliS I· ""'< GENERAL NOTES: 
1. DIMENSIONS AND DETAILS SHOWN 

ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHAILL BE 
PROVIDED BY THE DESIGNER. 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY STRUCTURAL DESIGN DRAWING 
1------D-E-PA_RT_M_E-NT-OF-TRA-NS-IT_S_YST_E_M_D_EV-E-LO_P_M_EN_T _____ ....... TWO-PASS SYSTEM CIRCULAR EARTH TUNNEL-FINAL 

OFFICE OF ENGINEERING AND ARCHITECTURE LINING AND CONTINGENCY REINFORCEMENT DETAILS 
SCALE 1 0 1 2 DRAWING NO. su11Mmm 

1/2"=1'-o" AND AS NOTED DD-S-127 



*2'-4.X3'-o• MIN. OPENING 0 CRillCAL 
LOCA TlONS VIIi ERE NO ACCESS 

CAN BE PRO\IIDEO 0 lHE SIDES 
OR BOTTOM. OPENING SHALL BE 
WAlERTlGHT ON ALL FOUR SIDES. 

! rP.G./r~OPENING 1--f--- IN DIAPHRAGM 

'11- .j- n (~ C 

~ 
c 

I I I/ I 

I 
i 

2'-o" 
MlN. 

I I I 

I .. < 
2" DIA. DRAIN 

TYPICAL ACCESS OPENING 
AND DRAINAGE PROVISIONS 

CONCRETE BOX GIRDER 

*INSPECTION OPENINGS SHALL NOT BE USED 
FOR PASSAGE OF UllUTlES AND CONDUITS 

¥
! P.G.L 

*2' -6" X 2' -6" OPENIN~ ' B ~ 
IN DIAPHRAGM \ I 

DESIGNED K. Ml!!!5 

DRAWN "' .... 

. ·• ... "'~ ... ....,~ . ·•. . ..•.. 
~-~ ... ·~~·...: ~. .. ; . ~;- .~ ·:; .. -~~·9 

rr---- -"'\--
1 
--'=LiVEi: 

\1 ! 1,1 

\ ! I 

\}.---------+-------~ 

I'\_ 2" DIA~ DRAIN /I J 
"\..___~OLE 0 1 0' -~.....-ob AND 

0 EACH DIAPHRAGM B 
AND ALL LOW POINTS 

TYPICAL ACCESS OPENING AT END DIAPHRAGM 
AND DRAINAGE PROVISIONS 

.., .... 
v-

FOR STEEL BOX GIRDER 

REFERENCE DRAWINGS 
DESCRIPTION DAlE BY 

.. 1 

Q-IECKED "'-~-"'""""'--- v-
UPDATDJ P!9A 

J 

v 

I 
~£HATCH 

12' 6" 

; \fHANDLE 

"' 't I 

It HATCH---1
1 

(SYNM. ABOUT) : 

i6• MIN. 

L....i&_ •• •• I...... . .... ·.· ..... . . ·. 
~--........ :4:··~·· ... ~...:.... 

. . co~ ... .·. • 

SOffiT --/AR WELDED_// I ~ TWO HINGES 
OR WEB ON 3 SIDES 

HINGED DOOR 

BOX GIRDER __/ 
I 4"TYPE- 1/4" DOOR f. VI11H HANDLE 

LHINGE (TYP.)-

SECTION C-C 
BOTTOM ACCESS HATCH OR 

SIDE ACCESS HATCH IN PRECAST-PRETENSIONED SPANS 

HASP~ 

_#'_#'_#'I~ 

1 SEE DETAIL 

SECTION A-A 

NOTE: 
PLACE CABLE PUWNG EYE AT lHE TOP SLABS 
CENTERED ABO'IE lHE It OF E'IERY HATCH 

't OPENING-I k~~E~; ~R 
TOP FLANGE~ ! 

,_ I /HINGE!~ I 
J -[ H -· i--ll-- It 6"x1" 
- lo fJ • HAND HOLE 

REVISIONS 
llESCRPilON 

Rn!Dd and l....t the 

I II II ~II II 
II II I II 

II II J_ II 
II ~~*r--- --~--
lleoor1~ i ~ 
II 11= =r=

1

• r II 
II II I I II 

II II II 

4"11 4" '\. 
'-BOTIOM FLANGE 

ELEVATION B-B 
WEB ACCESS DOOR 

:., -[ ~-----+~----lif---ll----

2 H:, i 
v i 

:i ;., I'" _., ATF SAME 

1--.L.:l'--::L-2·_.,_1
1 

-.L.:~--::<,.~2•-1. SIZE AS WEB 

DETAIL - STEEL BOX GIRDER 
WEB ACCESS DOOR 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY 
DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 

OFFICE OF ENGINEERING AND ARCHITECTURE 

GENERAL NOTES: 
1. DIMENSIONS AND DETAILS SHOWN 

ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHALL BE 
PROVIDED BY lHE DESIGNER. 

3. AERIAL STRUCTURE DRAINAGE SYSTEM 
SHOULD BE DEVELOPED BY DESIGNER. 
DRAINAGE PIPING SHALL NOT OBSTRUCT 
INSPECTION PASSAGES & IT SHOULD BE 
ESlHETlCAI.LY LOCATED. 

STRUCTURAL DESIGN DRAWING 
AERIAL STRUCTURE 

DETAILS FOR INSPECTION ACCESS AND 
DRAINAGE PROVISIONS 

NOT TO SCALE I'D'D'S 12a I 



WATERPROOFING 
MEMBRANE IN ARCH: 
GEOTEXTILE AND BO MIL 
THICK GECIMEijBRANE......._ 

9" PRECAST~~~~~~ 
INITIAL Ll 

5" MUD SLAB TO PROrreeV 
WATERPROOFING MEMBRANE 

TRACK lk 
1£ TUNNEL 

OF TUNNEL 

TYPICAL TUNNEL SECTION ON TANGENT 

NOTES: 
1: FOR PRECAST CONCRETE INITIAL LINING DETAILS, 

SEE DWGS. DD-S-124, S-125 AND S-126. 

2: FOR CAST -IN-PLACE CONCRETE FINAL LINING 
DETAILS, SEE DWGS. DD-S123 AND S-127. 

DESIGNED :!!. 1!![. .!!I::IL ... 
DRAWN .... ...... ........... 
Q-IECKED MT. lOlL ...... ........... 
Al'f'RCMD.II. -........... 
UPDATBJ .... 

GENERAL NOTES: 
1. DIMENSIONS AND DETAILS SHOWN 

ARE MANDATORY. 

2. DIMENSIONS NCIT SHOWN SHALL BE 
PROVIDED BY THE DESIGNER. 

GEOMEMBRANE 

INITIAL LINING 

3"f DISK 0 
1'-6 .. x1'-e• oc 
NAILED TO INITIAL 
LINING. 

... .,4· •. 
.... "'--'. •>L..· ~·-·""1--- GEOMEMBRANE 

.. : .,.· .... : · .. ·. WELDED TO DISK 
·:. 

. 4 4.. . . .., : 
FINAL LINING 

.A.,.·. 

DETAIL A 
NTS 

3/8"f DRAW BAR W/ THR:EAD•ED--.. 
COUPLING. WELD DRAW BAR 

TO STEEL DISK 

REMOVE DRAW BAR TOGETHER 
WITH STEEL DISK AND STYROFOAM 

PLUG AFTER INSTALLATION OF 

GEOMEMBRANE ----, 

1/2"f PVC STEEL PIPE TO 
WITHDRAWN FROM CONCRETE 

LINING DURING FORM REMOVAL 
OPERATION LEAVING A 1 1/2" O.D. 

GROUT OPENING 

4 "f x 2" THK. STYROFOAM 
BLOCK TO COVER END OF 
WEEP HOLE 

DETAIL 8 
NTS 

FINAL LINING IS COMPLETEjD~E::~===~=~•;· ~ 
2 1/2"f x 1/4" THK. 
STEEL DISK BEHIND 
STYROFOAM BLOCK 

NOTE A 
3"f PVC WEEP HOLES WA 0 FINAL LINING (SHOWN) 

OR SAFETYWALK (SIMILAR) 

... . ~ ~· ..... •: 
A.· ..... . 

.... 

SECTION C-C 
NTS 

STYROFOAM BLOCK SHEARS 
AT THIS SURFACE DURING 
STEEL DISK REMOVAL 

1 '-6" />8(]1/E CONSTR. JOINT 
LOCATE AT ENDS OF EACH UNIT, 
BOTH SIDES. PROVIDE CONTINUOUS 
2' -D" WIDE STRIP OF GEO-DRAIN 
AT WEEP HOLE LOCATIONS. SLOPE 
DRAIN 1 :40 TOWARD§ C TUNNEL 
(SEE CONTRACTION JOINT DETAIL 
THIS DWG.) 

(NOTE: DETAIL SIMILAR AT SAFETYWALK) 

INITIAL LINING GEOTEXTILE 1/8" THICK WATERBARRIER 
WELDED TO GEOMEMBRANE 
FULL 360' AT EACH TUNNEL 

r--- SlOE WATERBARRIER DETAIL 

ARCH CONTRACTION JOINT r!;G:~~0z;,;t;~~Dq:1;-}):;;'~?:t:: 

16" 

WATERBARRIER DETAIL 
NOT TO SCALE 

WA TERBARRIER WELDED 
TO GEOMEMBRAINE 
FULL 360- AT EACH 
CONTRACTION JOINT 
IN TUNNEL 

: 41 •• • • ··: 

·• .... .. . 
• ., 

c 1-1£ OONTRAC~ON 
JOINT 

CONTRACTION JOINT DETAIL 
NOT TO SCALE 

GEOMEMBRANE 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY STRUCTURAL DESIGN DRAWING 
TWO-PASS SYSTEt.l CIRCULAR EARTH TUNNEL 

DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 
OFFICE OF ENGINEERING AND ARCHITECTURE WATERPROOFING DETAILS 

SUBMITTED 



f!:t=~l 
I 

r;=--=-~=-..:=-=-=-=:....== ""1----H\ 

--------ll"--

11 
II 

-l~------------l~------------l~-
11 II II 
II II II 
II II II 
II II II 
II II II 
II II II 

--=---==-~ L __ --~ L __ :.:=.:==-~ L ___ :.~ ___ :.:=='"' .... _ ------------ ----------------------------------

,, ,, ,, ,, 
II II 
II II 
II II _ _.: I._ __________ _. ..__ 

SUPPORT OF 
EXCAVAllON 

DETAIL F 
DD-S-131 

DETAILD 
DD-5-131 

DETAILH 
DD-5-131 

.• 

t INBOUND 
I TRACK 

i 

DETAIL E 
DD-S-131 

I 

. . 

i STRUCTURE 

DETAIL C 
DD-S-131 

- - ==::::;; ~ ___, 1!:1 
"'-WATERPROOFING (TYP.) 

LONGITUDINAL SECTION 

PVC WAlERSTOP-----~ 
SEE NOlES 1 & 6 
DD-S-134 

BENTONilE COMPOSilE---,/ 
WATERSTOP. SEE NOlES 2. 
4 & 5 DD-5-134 

--~-100 __ .JJ._::I 

I II II I !lil j I I I "il! 
~r---------------------,.~ 
r-~~---------------------~-~ 

T/R 

I II II I 

~tt---------------------i~ 
r-~~---------------------~~-~ 

WAlER BARRIER (TYP.) 
SEE NOlE 3 

I II 
c." 
""" ..... 

-.LL 

----------------:--m- --
------------------------~ L---

8~ 
LONGITUDINAL SECTION SECTION B-B 

SINGLE BOX SHOWN (DOUBLE BOX SIMILAR) 

GROUND SURFACE 

BACKFILL 

(TYP.) 

DETAIL U 
DD-5-133 

DETAIL F 
DD-5-131 

WA lER BARRIER 
SEE NOlE 3 TYP.) 

DETAIL H 
DD-5-131 

NOTES: 
GroJEXTILE 

TYPE 1' 22 OZ/SY (285 MIL) 

TYPE 2' 28 OZ/SY ( 400 MIL) 

USE TYPE I AGAINST STRUCTURE WALL AND 
TYPE 2 AGAINST SUPPORT OF EXCAVAllON. 

CHAMFER 2"x2" t.tiN. ALL CORNERS TO 'Mila-! 
WATERPROOFING IS TO BE APPUED. 

2 pvc MEMBRANE 

SHALL BE NON REINFORCED 2.5MM (100 MIL) THICK 

WELD PATCH USING CONllNUOUS HOT WELD SEAMS 
TO MEMBRANE ON EVERY END . 

PVC MEMBRANE PATCH TO BE INSTALLED 
ONLY ON CORNERS. 

3 WAJEB BARRIER 

INSTALL, U.O.N .• AT 2" FROM TOP OF CONCRElE 
MUD SLAB. 
HANDWELO SPUCES BY SIDE WELD SEAIMS. 

4 pvc p!pE 

SHALL BE 1" NOMINAL DIAMElER. SCHEDULE 40. 
APPLY SIUCONE PASlE OR EQUAL BETWEEN 
PIPE AND SLEEVE. 

li.. CONllNUE VERllCAL WAlER BARRIER 
ON THE ROOF. 

Ji. SEE DWGS. DD-S-3. DD-S-14 AND 
DD-S-20 FOR DETAILS. 

LEGEND: 
- WATERPROOFING 

- WATER BARRIERS 

Ill - HORIZONTAL GROUNDING PIPES 

II 
- VERllCAL GROUllNG PIPES 

DESIGNED !. lA!!!!!:! --... WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY STRUCTURAL DESIGN DRAWING 
CUT AND COVER STRUCTURES DRAWN ·- ...... ........... 

Q-IECKED oL PATU ...... ........... orriCE or ENGINEERING AND ARCHITECTURE 
DEPARTMENT or TRANSIT SYSTEM DEVELOPMENT 

PVC WATERPROOFING DETAILS, SHEET 1 OF 4 
AI'I'RCMD!!!!!IX!!!!!! ...... ........... 
UPDATED ENGo\ 

APPRIMD SUBUITTED .. .,. 



DETAIL C 
DD-5-130 

WATERPROOFING 0 ROOF SLAB (TYP.) 

BOTIOM ELEVATION 
OF STRUCTURE 

DETAIL D 
DO S 130 
DD-S-133 

INVERT WATIERPROOFING (TYP.) 

3" MIN. PROlECTI\IE 

DESIGNED K. P!M! ....,... 
DRAWN ,._o !!PR!!!IE'--- v­
Q-IECKED J. PA1EL ~ 

UPDATED ENDA 

1'-0" (TYP) 

0 OUJSOE CORNERS 

DETAIL G 
DD-5-130 
DD-5-133 

PVC MEMBRANE 
PATCH SEE 
NOlE 2 

'b 
.I 

PROJECTION 
LAYER 

•: ..... 
GROUND SURFACE ".•·. 

. . . 
. -1·( :7'· .• 

-~~: : .... ·:·.-~:~·· 
-... ~ .. ·. ·: :;.:.: 

0 STRUCTIJRE WAll 

DETAIL E 
DD-5-130 

0 SUPPORT OF EXCA\IATION WAll 

WATIERPROOFING TIERMINATION NEAR GROUND SURFACE (TYP.) 

PROlECTI\IE CONCRElE 

PVC MEMBRANE 

3" MIN. MUD SLAB 

0 INSIDE CORNERS 

DETAIL H 
00-5-130 
00-5-133 

• 

(TYP) 

1' (TYP) 

GENERAL NOTES: 
1. DIMENSIONS AND DETAILS SHOWN 

ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHALL BE 
PROVIDED BY TlHE DESIGNER. 

PVC MEMBRANE 

GE01EXT1LE 
SEE NOlE 1 

... ·. 

DETAIL F 
DO S 130 
DD-S-133 

NOTES: 
GEOJEX]LE 

TYPE 1: 22 OZ/SY (285 MIL) 
TYPE 2: 28 OZ/SY ( 400 MIL) 

USE TYPE I AGAINST STRUCTURE WALL AND 
TYPE 2 AGAINST SUPPORT OF EXCAVATION. 

CHAMFER ALL CORNERS TO v.tiiCH 
WA 1ERPROOF1NG IS TO BE APPUED. 

2 pvc MEMBRANE 

SHALL BE NON REINFORCED 2.5MM (100 MIL) TlHICK 

v.nD PATCH USING CONTINUOUS HOT v.nD SEAMS 
TO MEMBRANE ON EllERY END. 

PVC MEMBRANE PATCH TO BE INSTALLED 
ONLY ON CORNERS. 

J.. REVIEW TlHIS SHEET ALONG WITIH DWGS. 
DD-5-130, DD-S-132 AND DD-S-133. 

WATIERPROOFING 0 VERTICAL WALLS (TYP.) 

1'-0" (TYP) 

0 OUJSIDE CORNERS 

DETAIL J 

PVC MEMBRANE 
PATCH SEE 
NOlE 2 

1'-0" (TYP) 

0 INSIDE CORNERS 

DETAIL K 

WATERPROOFING SLAB / WALL TRANSITION (TYP) PLAN - WATIERPROOFING TRANSITION AT VERTICAL CORNERS (TYP.) 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY 
DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 

OFFICE OF ENGINEERING AND ARCHITECTURE 

SUBWmm 
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... .•. 
. . . ~ .. 

TYPICAL DETAIL L 

MEMBRANE ATTACHMENT 
FIRED FIXING NAIL AND STEEL WASHER 

MEMBRANE PROTECTION 
LAYER 

PVC SLEEVE 
(SEE NOTE 4) 

STAINLESS STEE 
HOSE CLAMP 

6" (MIN.) 1---I!I'IB ;:;:. ;·' 

.cP-"VC"-"M"'EM,B,R,AN"'Ei=:::::::____ I +Y 

PROTECTION LAYER 

. ·. 
. . . . . . : ~... ~ ... . ... 
.d 

.... ;,4 · ... : 

. .... 
·' ... ".4 ·. 

.~ 
. . . . ·' .. ~ 

. ·. 

TYPICAL DETAIL N 

LAYER (8"x8") 

j_ 
VARIES 

SEE NOTE 4 

TYPICAL DETAIL M 

WATERPROOFING AT TIE BACK 
ANCHOR HEADS 

CONTROL AND GROUTING PIPE IN ROOF SLAB 

GEOTEXTlLE 
(SEE NOTE 1) 

SUPPORT OF EXCAVATION 
OR STRUCTURE WALL 

R<ll 
1'-0" (TYP.) 

POINT WELDS 0 I 
2 5" cc 4" 
lliTHIN OUTER~- (TYP)-
2" OF MEMBRANE 

... // 

'tE" ,--
2" (TYP.) 

VERTICAL WATER "I ~· 
BARRIER 

~ .1 I. 
L __ _j 

~~ SEE NOTE 3 I' 

~ 
• • • • 

~ 

R<il 

GENERAL NOTES: 

1" NOMINAL DIA .• 
SCHEDULE 40 
PVC CONTROL 
AND GROUT PIPE 

PVC MEMBRANE PATCH 

~ 
I 'b 

I PVC PIPE 
-;... 

I~ 
HORIZONTAL SlRUCTURE WALL 
WATER BARRIER 

TYPICAL DETAIL P 

WATERPROOFING AT PIPE PENETRATIONS 

1. DIMENSIONS AND DETAILS SHOWN 
ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHALL BE 
PRO\IIDED BY THE DESIGNER. 

ELEVATION 

DETAIL 0 
DD-S-130 

SECTIONING CONTROL AND REPAIR SYSTEM 
WATERPROOFING AT SUPPORT OF EXCAVATION WALL (TYPICAL) 

DESIGNED IL •eeg ....... 
DRAWN "'-~ ,_..__ __ v-
Q-IECKED .L PA1EL ~ 

UPDATED ENIM 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY 

SUBIITTED 

DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 
OFFICE OF ENGINEERING AND ARCHITECTURE 

DATE 

NOTES: 
GEOJFXDI E 

TYPE 1: 22 OZ/SY (285 MIL) 
TYPE 2: 28 OZ/SY ( 400 MIL) 

USE TYPE I AGAINST SlRUCTURE WALL AND 
TYPE 2 AGAINST SUPPORT OF EXCAVATION • 

CHAMFER ALL CORNERS TO 1\tiiCH 
WA TERPROOFlNG IS TO BE APPUED • 

2 pvc MEMBRANE 

SHALL BE NON REINFORCED 2.5MM (100 MIL) THICK. 

1\nD PATCH USING CONTINUOUS HOT 1\nD SEAMS 
TO MEMBRANE ON EVERY END. 

3 WATER BARRIER INTERSECTION 

PREMANUFACTURED BY MANUFACTURER OR AT 
WORKSHOP ON SITE. 

HANDWELD SPUCES BY SIDE 1\nD SEAMS . 
OTHER INTERSECTION TYPES USE SIMILAR 
CONNECTION • 

4 pvc p!pE 

1\tiEN \IISIBLE IN PUBUC AREAS: PRO\IIDE PVC PIPE 
\11TH INSIDE THREADS AND REMOVABLE END CAP 
FLUSH \11TH THE CONCRETE. 

1\tiEN NOT \IISIBLE IN PUBUC AREAS: 4" \11TH 
OPEN END. 

5. APPLY SIUCONE PASTE OR EQUAL BETWEEN 
PVC PIPE AND SLEEVE. 

SECTION R-R 

STRUCTURAL DESIGN DRAWING 
CUT AND COVER STRUCTURES 

PVC WATERPROOFING DETAILS, SHEET 3 OF 4 

NOT TO SCALE 



TYPICAL DETAIL S 

WATERPROOFING CONNECllON 
AT VERllCAL WALLS 

WELL CASING 

SHALLOW 

MIN. 

. 
.. . . 

.. • .... · . . ··.~,· .. ·~·.:·. ...... . . · .. 

OVERLAP 3" (TYP) 
....:_t--+-

TYPICAL DETAIL T 

-._ _ _j~~NE PROTECTION 
LAYER 

WATERPROOFING CONNECllON FROM 
SUPPORT OF EXCAVAllON WALL TO STRUCTURE SLAB 

WELL CASING 

DETAIL U 

NOTES: 
crommLE 

lYPE 1: 22 OZ/SY (285 MIL) 

lYPE 2: 28 OZ/SY ( 400 MIL) 

USE lYPE I AGAINST STRUCTURE WALL ANO 
lYPE 2 AGAINST SUPPORT OF EXCAVATION. 

CHAMFER ALL CORNERS TO WHICH 
WATIERPROOFING IS TO BE APPUED. 

2 pvc MEMBRANE 

SHALL BE NON REINFORCED 2.5MM (100 MIL) THICK 

WELD PATCH USING CONTINUOUS HOT WELD SEAMS 
TO MEMBRANE ON EVERY END • 

PVC MEMBRANE PATCH TO BE INSTALLED 
AS SHOWN 

3 WATER BARRIER 

HANDWELD SPUCES BY SIDE WELD SEAMS. 

4. APPLY SIUCONE PASTE OR EQUAL BETWEEN 
WELL CASING ANO SLEEVE. 

WATERPROOFING TRANSillON CONTROL AND 
GROUT PIPE AT VAULT SIDEWALL 

.. . .• . 
. -4 . . .... ljl, . •. . ..... 

. •:. . . . .. . -~ .· . . .. 
. . ·. . . .; . • . ~. ·..... . . 

DETAIL W 

WATER BARRIER INSTALLAllON IN ROOF SLAB 
OR VAULT ARCH 

10.8" 

GENERAL NOTES: 

DETAIL V 
1. DIMENSIONS AND DETAILS SHOWN 

ARE MANDATORY. 

0.10• =1=,____1 ====;r======;r====;rj ==+ . 
1 ~ rr-lf--+ ~:~-

WATERPROOFING AT ELEVATOR'S HYDRAULIC CYLINDER CASING 2. DIMENSIONS NOT SHOWN SHALL BE 
PROVIDED BY THE DESIGNER. 

~ ~ ~--=3:.:.60=-·-j -W-
0.25" 0.40" 

DESIGNED IC. BMNES '".;:: 
DRAWN "'-~ ,_..__ __ v-
Q-IECKED .L PA1EL ~ 

UPDATED !HIM 

...... .......--

(TYP.) DETAIL X (TYP.) 

TYPICAL WATER BARRIER CONFIGURA llON 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY STRUCTURAL DESIGN DRAWING 
CUT AND COVER STRUCTURES DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 
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SUPPORT OF --1 
EXCAVAllON 
UNE 

DETAIL 2 
DD-5-135 

3" CONCRElE 
PROTECllON COURSE 

.--~-:--+---·PVC WATERSTOP BEYOND 
AT lRANSVERSE JOINTS 
ALL AROUND •. ... iiT--:...:..._ _ _:,_f----BEINTONITE COMPOSITE 

..-
a 

BONDED, ROUGHENED- --IH+--.. 
CONS1RUC110N JOINT 

B 

.... ., 

WATERSTOP BEYOND AT 
lRANSVERSE JOINTS, 
ALL AROUND 

4' 

.• .4 ...... ·., 

DESIGNED C. IIELI..MI 

•• 

8 MIL POLYElliYU;NE ,_...J 
MEMBRANE 

BENTONITE COMPOSITE--_J 
WA 1ERPROOFING MEMBRANE 

,_,. 
........... 

-""-".....,=--~ 
Q-IECKED A. a. ~ 

UPDATED ENIM 

.. 4 
4 .. 

•• 

A 

TYPICAL STAllON CROSS SECllON 

~ ~D-S-136 

.. 
"' 

~ 51RUC1URE & 
SYMMElRY 

SUPPORT OF 
EXCAVAllON UNE:--1 

DETAIL 3 

PVC WA1•o•TnP~ 
AT BEYOND 
lRANSVERSE JOINTS 
ALL AROUND 

B 

BENTONITE COMPOSITE 
WAlERSTOP BEYOND AT 
lRANSVERSE JOINTS, 
ALL AROUND--.../, 

DETAIL 1 

3" MIN. CONCRETE-, 
PROTECllON COURSE 

7 

·. •· 

·. 4· ·. 4· 

A 

SlRUClURE & SYMMElRY 

ROUGHENED 
CONSlRUCllON JOINT 
(NOT BONDED) 

NOTES: 

1. WATERPROOFING DETAILS FOR SHAFTS, AND SINGLE BOX 
TUNNEL SECllON TO BE CONllNUOUS ALL AROUND FOR THE 
ENllRE LENGTH OF THE SllRUCTURES. 

2. BENTONITE COMPOSITE WA TERSTOP, AND PVC WA TERSTOP 
(DUMBBELL TYPE, CENTER BUUB, 9 INCH WIDTH, 318 INCH 
STEM THICKNESS, 314 INCH BUUBS) ARE TYPICAL FOR 
EXTERIOR llRANSVERSE CONllRACllON AND CONSllRUCllON 
JOINTS IN ROOFS, WALLS AND INVERT SLABS. PROVIDE 
BOND BREAKER AT CONllRACllON JOINTS ONLY. 

3. THE MINIMUM SIZE OF BENTONITE COMPOSITE WA TERSTOP 
SHALL BE 314 INCH THICK AND 1 INCH Vt1DE. 

4. BENTONITE COMPOSITE WA TERSTOP TO BE PLACED BETWEEN 
PVC WA TERSTOP AND EXTERIOR FACE OF WALL OR SLAB, 
AS SHOWN. PROVIDE A MINIMUM OF 2" OF CONCRETE 
COVER ADJACENT TO THE WATERSTOP. 

5. BENTONITE COMPOSITE WATERSTOP IN HORIZONTAL 
LONGITUDINAL DIRECllON SHALL BE UNED UP & 
AIDHERED TO BENTONITE IN VERllCAL DIRECllON AT 
llRANSVERSE CONllRACllON JOINTS. 

6. PVC WATERSTOP IN HORIZONTAL LONGITUDINAL 
DIRECllON SHALL BE UNED UP & WEUDED TO 
VERllCAL PVC WA TERSTOP AT llRANSVERSE 
CONllRACllON JOINTS. 

7. FOR PIPE PENElRAllON DETAILS AT ROOF SLAB, 
SEE DETAIL 4 I DD-S-135. 

8. FOR PIPE PENElRAllON DETAILS AT WALLS, 
SEE DETAIL 5 I DD-S-135. 

TYPICAL BOX lUNNEL CROSS SECTION 

3" MIN.---' 
MUD SLAB 

CONlRACllON JOINT 
SEE SECllON 8-B FOR SHEAR 
KEY DETAILS. 

: ·~ ·~ 

SECllON A-A 

CONCRETE PROTECllON 

SUPPORT OF 
EXCAVAllON U NEI 

PVC WAlERST OP-

';;!; 
-;..."' ~ BENTONITE-­

COMPOSITE 
WATERSTOP 

2" c 
MIN. 

LR. 

T/3 (11" Ml N.) 

BENTONITE COMPOSITE 
WATERPROOFING MEMB 
\11TH BENTONITE SIDE 
CONCRElE SlRUClURE 

RANE 
FAClNG 

GENERAL NOTES: 
1. DIMENSIONS AND DETAILS SHOWN 

ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHALL BE 
PROVIDED BY THE DESIGNER. 

T 
WALL THICKNESS 

I' 17.)."·~', 
A ,.f-!!- , . 

f..i II '--

f£ , "' 
ll 

' ~ ·. 
. · .... - · . 
-~· 

BOND ...I 
BREAKER 

SECllON 8-8 

~ 
~ 

...h 

"' :::> 
it 
c z 
8 
"' "' 
"' i3 .. 
Iii 
"' 0:: 

'-1R ANSVERSE 
CONlRACllON 
JOINT 
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BENTONITE COMPOSITE -L..--JI 
WATERPROOANG MEMBRANE 
\liTH BENTONITE SIDE FACNG 
CONCRETE STRUCTURE 

REINFORCNG STEEL 
NOT SHOVIN FOR 
CLARITY. ___ .,..--

'bz ·­-:.." 

12" 
MIN. 

UMilS or SHEAR KEY AT 
TRANS\omSE CONTRACliON 
JOINlS. SEE SECliON 6-6, 
DD-S-136. 

~-----r-f-BENTONITE COMPOSITE 
WATERSTOP BEYOND 
AT TRANS\oa!SE JOINT 

3" MIN. CONCRETE 
PROTECTION COURSE 

3" MUD SLAB 

DETAIL 1 
DD-5-134 

8 MIL POLYETHYLENE MEMBRANE 

BENTONITE COMPOSITE 
WATERPROOANG MEMBRANE 
MTH BENTONITE SIDE UP. 

BENTONITE COMPOSITE WATERPROOANG 
MEMBRANE COLLAR \liTH BENTONITE 
SlOE FACNG CONCRETE S1RUCTURE 
(LAP 12" ALL AROUND) 

BENTONITE COMPOSITE 
WATERPROOANG MEMBRANE 
\liTH BENTONITE SIDE 

~Jlc'\u~CRETE 
3" MIN. CONCRETE 

PROlECllON COURSE ~·~· ~ .. !·~, ·=··~·~, .:· ~ 

;~:):}.!) 
• • • • • • <! •• ' : • 

2" \\IDE x 1" HIGH GRANULAR 
BENTONITE AROUND PIPE 

1" 1MOE BENTONITE COMPOSITE 
WATER BARRIER TAPE ADHERED 
TIGHTLY AROUND PIPE 

3" \\IDE BENTONITE COMPOSITE 
WATER BARRIER TAPE ADHERED 
TIGHTLY AROUND PIPE 

~,-~,·~-,~-~-~-~~~.-~,::~NTTAPE 
~·· ;.·.: ~ ·. ·. ~ :. ·: 

!)f:·:~~r:D. 
. . . ~ . ·' . ....... 

IN PILACED PIPE 
BEFORE CONCRETING 

TYPICAL DETAIL 4 
PIPE PENETRATION DETAIL 

AT ROOF SLAB 

DESIGNED C. IIEU.MI 
1= 

DRAWN -"•-""""'""""-- ..!;;­
Q-IECKED A. a. ~ 

UPDATED EMA 

3" MIN. CONCRETE 
PROTECliON COURSE 

BENTONITE COMPOSITE 
WATERPROOANG MEMBRANE 
\liTH BENTONITE SIDE FACNG 
CONCRETE S1RUCTURE 

2" CLR. 
MIN. 

PREPARE SUPPORT OF 
EXCAVATION SURFACE TO 
ACCEPT WATERPROOANG 
MEMBRANE PER 
SPEaACATION 

BENTONITE COMPOSITE 
WATERSTOP BEYOND AT 
TRANS\t:RSE JOINT 

PVC WATERSTOP BEYOND 
AT TRANS\oalSE JOINT 

UMilS or SHEAR KEY AT 
TRANS\oa!SE CONTRACliON 
JOINlS (SEE SECTION 6-6, 
DD-5-136) 

REINFORCNG STEEL 
NOT SHOWN FOR 
a.ARITY. 

DETAIL 2 
DD-5-134 

3" MOE BENTONITE COMPOSITE 
WATER BARRIER TAPE ADHERED 
TIGHTLY AROUND SLEEVE--....,_ 

S1LEEVE (CAST IN CONCRETE) 

BENTONITE COMPOSITE 
WATERPROOANG MEMBRANE 

JOINT TAPE1• EXCEPT AT 
BUNOSIOE I•STALLATIONS 
2" CO\£ or BENTONITE 
MASTIC/CAULK ALL AROUND 

ll'..l::::::i::~i!l~~~1" MOE BENTONITE COMPOSITE 
WATER BARRIER TAPE ADHERED 7is;:;;q. .... .;,;....J TIGHTLY AROUND PIPE 

PIPE (IN A SLEE\£) 

NON-SHRINK GROUT 
AROUND PIPE 

PVC SPACER As--_/ 
NECESSARY 

HIGH lnSODSITY'--J -"-'--"-',.._""-L 
POLYURETHANE ALL 
AROUND PIPE 

BENTONITE COMPOSITE 
WATERPRODANG MEMBRANE 
C01LLAR 1MTH BENTONITE 
SlOE FACNG CONCRETE 
S1RUCTURE (LAP 12" ALL 
AROUND) 

GENERAL NOTES: 
TYPICAL DETAIL 5 1. DIMENSIONS AND DETAILS SHOWN 

ARE MANDATORY. PIPE PENETRATION DETAILS 
AT WALLS 2. DIMENSIONS NOT SHOWN SHALL BE 

PROVIDED BY THE DESIGNER. 

PREPARE SUPPORT 
or EXCAVATION 
SURFACE TO ACCEPT 
WATERPROOANG 
MEMBRANE 
PER SPECACATION 

~
.. •. . . . -~ .. -; -:-:'--: ..,... •..• 

I .~~~. ~ :~ . . : . . : .. · ·:: 
I ------

BENTONITE COMPOSITE 
WATERSTOP BEYOND AT 

I I TRANSVERSE CONlljACTION JOINlS 
I ,___, PVC WATERSTOP B D 

,- 'tAT TRANS\oalSE 
I I J01NlS 

2" CLR. 
MIN. ·--=;n--,----'lo-----,--

NOTES: 

PVC WATERSTOP 
(SEE NOTE 6, DD-5-134) 

DETAIL 3 
DD-5-134 

1. WATERPROOANG DETAILS FOR SHAFTS, AND SINGLE BOX 
TUNNEL SECTION TO BE CONTINUOUS ALL AROUND FOR THE 
ENTIRE LENGTH OF THE STRUCTURES. 

2. BENTONITE COMPOSITE WATERSTOP, AND PVC WATERSTOP 
(DUMBBELL TYPE, CENTER BULB, 9 INCH MOTH, 3/8 INCH 
STEM THICKNESS, 3/4 INCH BULBS) ARE TYPICAL FOR 
EXTERIOR TRANSVERSE CONTRACTION AND CONSTRUCTION 
JOINTS IN ROOFS, WALLS AND INVERT SLABS. PROVIDE 
BOND BREAKER AT CONTRACTION JOINTS ONLY. 

3. THE MINIMUM SIZE or BENTONITE COMPOSITE WA TERSTOP 
SHALL BE 3/4 INCH THICK AND 1 INCH \\IDE. 

4. BENTONITE COMPOSITE WATERSTOP TO BE PLACED BETWEEN 
PVC WATERSTOP AND EXTERIOR FACE OF WALL OR SLAB, 
AS SHO\\tl. PROVIDE A MINIMUM OF 2" or CONCRETE 
COVER ADJACENT TO THE WATERSTOP. 

5. BENTONITE COMPOSITE WATERSTDP IN HORIZONTAL 
LONGITUDINAL DIRECTION SHALL BE UNED UP & 
ADHERED TO BENTONITE IN VERTICAL DIRECTION AT 
TRANSVERSE CONTRACTION JOINTS. 

6. PVC WATERSTOP IN HORIZONTAL LONGITUDINAL 
DIRECTION SHALL BE UNED UP & WELDED TO 
VERTICAL PVC WATERSTOP AT TRANSVERSE 
CONTRACTION JOINTS. 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY STRUCTURAL DESIGN DRAWING 
CUT AND COVER STRUCTURES 
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BENTONITE COMPOSITE WATERPRDDRNG 
MEMBRANE COllAR \11TH BENTONITE 
SIDE UP. 

BENTONITE COMPOSITE WATERPRDDRNG 
MEMBRANE \liTH BENTONITE SIDE UP 

DESIGNED ....... 
DRAWN UOUCY 

Q-IECKED ~· 
AI'I'RCMD'"""""' 
UPDATBJ -

3" MIN. CONalETE 
PRDTECliDN 
COURSE 

TRANS\omSE 
CONTRACliON 
JOINT 

,_,. 
........... 
:HI ........... ..... ........... 
-v-

\11DE BENTONITE COMPOSITE 
WATER BARRIER TAPE ADHERED 
liQill Y AROUND PIPE 

TYPICAL DETAIL 6 

PIPE PENETRATION DETAIL 

AT BASE SLAB 

8 MIL POLYETHYLENE 

3" MUD SLAB 

BENTONITE COMPOSITE WATERPRDDRNG 
MEMBRANE \11TH BENTONITE SIDE FACING 
CONalETE STRUCTURE 

BENTONITE COMPOSITE 
WATERSTOP 

GENERAL NOTES: 

ELASTC.f.tERIC <F" A.IANIT­

TOP OF RNI!iiED·-, 
GRADE 

BENTONITE COMPOSITE 
WATERPROORNG 

TYPICAL DETAIL 7 

WATERPROOFING MEMBRANE 

TERMINATION 

BENTONITE COMPOSITE WATERPRDDRNG 
MEMBRANE \11TH BENTONITE SIDE 
FACING CONCRETE STRUCTURE 

..... ' .· .. ~···"·-'·: . .._,_·. 
··: . :· : ~ ... : . :.·1' .. 

,. ... 

PVC WA TERSTOP 
SEE NOTE 6 
00-5-134 

2" CLR. (TYP.) 

BOND BREAKER 
A SECOND POUR 

. .... : 

1. DIMENSIONS AND DETAILS SHOWN 
ARE MANDATORY. 

TRANS\oalSE 
CONTRACliON JOINT 

SEC]ON 6-6 
DD-5-134 

2. DIMENSIONS NOT SHOWN SHALL BE 
PROVIDED BY THE DESIGNER. 

SEC]ON 7-7 
DD-5-134 

3" MIN. CONalETE 
PRDTECliDN 
COURSE 

3" CONalETE ---... 
PRDTECliDN COURSE 

PIT".s-

BENTONITE COMPOSITE ~~~~;~~~~~~ 8 MIL POLYETHYLENE 
3" MUD SLAB WATERPRDDRNG MEMBRANE 

\11TH BENTONITE SIDE UP 

NOTES: 

TYPICAL DETAIL B 

WATERPROOFING AT 

PITS BELOW BASE SLABS 

1. WATERPROOFING DETAILS FOR Sl'iAFTS, AND SINGLE BOX 
TUNNEL SECliON TO BE CONliNUOUS ALL AROUND FOR THE 
ENliRE LENGTH OF THE STRUCTURES. 

2. BENTONITE COMPOSITE WATERSTOP, AND PVC WATERSTOP 
(DUMBBELL TYPE, CENTER BULB, 9 INCH \\10TH, 3/8 INCH 
STEM THICKNESS. 3/4 INCH BULBS) ARE TYPICAL FOR 
EXTERIOR TRANSVERSE CONTRACTlON AND CONSTRUCliON 
JOINTS IN ROOFS, WALLS AND INVERT SLABS. PROVIDE 
BOND BREAKER AT CONTRACliON JOINTS ONLY. 

3. THE MINIMUM SIZE OF BENTONITE COMPOSITE WATERSTOP 
SHALL BE 3/4 INCH THICK AND 1 INCH Vt1DE. 

4. BENTONITE COMPOSITE WA TERSTOP TO BE PLACED BETWEEN 
PVC WATERSTOP AND EXTERIOR FACE OF WALL OR SLAB, 
AS SHOWN. PROVIDE A MINIMUM OF 2" OF CONCRETE 
COVER ADJACENT TO THE WATERSTOP. 

5. BENTONITE COMPOSITE WATERSTOP IN HORIZONTAL 
LONGITUDINAL DIRECliON Sl'iALL BE UNED UP & 
ADHERED TO BENTONITE IN VERliCAL DIRECliON AT 
TRANSVERSE CONTRACliON JOINTS. 

6. PVC WATERSTOP IN HORIZONTAL LONGITUDINAL 
DIRECliON SHALL BE UNED UP & WELDED TO 
VERliCAL PVC WA TERSTOP AT TRANSVERSE 
CONTRACTlON JOINTS. 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY STRUCTURAL DESIGN DRAWING 
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A .___ 

DESIGNED K. 'eer5 v-
DRAWN "'~-"-""--- .v­
Q-IECKED R. FEND ~ 

UPDATED ENGA 

h PULL 
'II' BEARING 

It PIER & COL 

KEEP MINIMUM 
(lYP.) 

PLAN - FIXED BEARINGS 
PIER CAP SHOWN 

v-lt. PIER & COL 

I 

SECTION A-A 

JACKS 

BEARING 

_ _£It GIRDER 

A 

_.A 

BEARING 

SPHERICAL BEARING 
(CONCRETE INSTALLATION 
SHOWN) 

NOTES: 

1. CONlRACTOR SHALL SUBMIT JACKING PROCEDURES TO THE 
ENGINEER FOR APPROVAL 

2. ALL JACKS IN THE SYSTEM SHALL BE SYNCHRONIZED FOR 
VERTICAL lRAVEL. 

3. BRIDGE SHALL BE DESIGNED FOR THE JACKING LOAD IN 
ACCORDANCE WITH THE UF11NG OPERATION SEQUENCE. 

4. EACH JACK SHALL HAVE A MINIMUM CAPACITY OF 200X 
JACK DESIGN LOAD. 

5. JACKING LOCATION TO BE DETERMINED BY DESIGNER. 

h PULL 
'II' BEARING 

SLI(iGESJEQ SEOllfNCE Of I IFTING QEIERAIIQN 

1. UNCUP RAILS A MINIMUM DISTANCE OF 30FT. ON BOTH 
SIDES OF THE ABUTMENT/PIER AS REQUIRED BY 
THE ENGINEER. TEMPORARILEY REMOVE RAIL AT THE JOINT. 

_ _£It GIRDER 

2. UFT AND SHIM THE BRIDGE SIPAN IN A MAX. OF 1/2" 
INCREMENTS, UNTIL THE FINAL UFT ELEVATION IS REAa-iED. 

3. JACK END OF THE SPAN AT EXPANSION JOINT. JACK ONE END 
TO A MAX. OF 1/2" AT A TIME. EXPANSION SEAL AT THE JOINT 
SHALL BE REPLACED WITH A NEW SEAL 

4. PROVIDE BLOCK ADJACENT TO THE JACK. BLOCK BRIDGE PROPERLY 
IN PLACE WIHEN FINAL UFT ELEVATION IS REACHED. REMOVE 
DISlRESSED BEARINGS. 

5. INSPECT BEARING SURFACE. REPAIR IF REQUIRED. CLEAN BEARING 
SURFACES AND INSTALL NEW BEARINGS. 

6. ACTIVATE JACKING SYSTEM. UNBLOCK BRIDGE SPAN, LOWER 
SPAN GRADUALLY IN 1/2" INCREMENT UNTIL PROPERLY SEATED 
ON NEW BEARINGS. 

7. REATTAa-i RAILS TO PREVIOUSLY SPECIFIED CONDI110NS. 

GENERAL NOTES: 
1. DIMENSIONS AND DETAILS SHOWN 

ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHALL BE 
PROVIDED BY THE DESIGNER. 

3. THE LOCATION OF JACKS & BEARINGS MAY VARY 
SEE DWG DD-S-91A OR 91B. 

PLAN - EXPANSION BEARINGS 
PIER CAP SHOWN 

(FIXED BEARING SIMILAR AT SIMPLE SPAN BRIDGES) 

Vlt. PIER & COL I AND EXP. JT. 

I 

It BEARING 

1----+----"v----.1,----'\.,-------+-----1 
I 

I 
_r-~~~r~~~n@§~fl SOFFIT OF CONCRETE OR- '1' 

STEEL BOX GIRDER 

SPHERICAL BEARING 
(CONCRETE INSTALLATION 
SHOWN) 

JACK W/ SHIM 
PLATES (lYP.) 

SECTION B-B 

THESE CONNECTIONS 
MUST BE PRVIDED ON 
BEARING DRAWING TO 
ALLOW DISENGAGEMENT 
OF BEARING DURING 
FUTURE REPLACEMENT 

PIER I ABUTMENT 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY 
DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 

STRUCTURAL DESIGN DRAWING 
BOX GIRDER 

OFFICE OF ENGINEERING AND ARCHITECTURE BEARING REPLACEMENT DETAILS 

SUBIIT!ED 512001 ..... DIRECIOR ..... 



EINFORCING STEEL ~3" COVER 
(lYP.) 

FIRST POUR =:::J I SECOND POUR 

A ... 
VARIES 6FT TO 25FT ~~~ PLATE FOR BRACING 

1--....!!""'"-"'"--'"-"""-'-----J. OR TIEBACKS 

CONVENTIONAL REINFORCED CONCRETE WALL 

BENTONITE CAKE WATERPROOFING 
(NOT WITH POLYMERS) 

SHIM AS REQD 
(lYP.) 

DESIGNED IIIZ 

DRAWN -
Q-IECKED R. FENI 

AI'I'RCMD-
UPDATED ENIM 

VARIES 6FT TO 16FT TEMPORARY 
BRACING (lYP .) 

SOLDIER BEAM AND CONCRETE LAGGING WALL 

I VARIES 5FTTO 10FT I 

WATERSTOP & CEMENT BENTONITE 
GROUT AT JOINT 

PRECAST FINISH 
ON INSIDE FACE 

PRECAST CONCRETE PANEL WALL 

HIGH STRENGTH STEEL 
TENDON-PDSmON VARIES 
TO FOLLOW MOMENT DIAGRAM 

FIRSTPOUR ~ .. ~ 
VARIES 6FT TO 24FT 

UGHT -WEIGHT REINFORCING 
TO POSmON TENDONS 

POST TENSIONED CONCRETE WALL 

......... ... --....---....-..... -....-

FIRST POUR 

SPACEIR BARS 

CONVENTIONAL REINFORCED CONCRETE 
WALL WITH SQUARE JOINT 

DETAIL 

SUBGRADE DR 
TOP OF ROCK 

\BOTTOM OF WALL 

SECTION A-A 
TEMPORARY INTERIOR BRACE OR TIEBAGK ANCHORS 

DETAIL "A" 

GUIDE WALL 

NOTE 2 

TACK WELD 
PLATE TO 
2-#10 BARS 

DETAIL "C" 

USE TIE 
WIRE TO 
ATTACH 
BARS TO 
CAGE 

m~~~~~mf~~N~MP. 
TYPICAL FLOOR BEAM OR SLAB KEY 

SWRRY 
WALL 

11

6" SPACE 

.....,.-.('\=',..- VENT 0 30' C/C 

BLOCK WALL (FULL 
HEIGHT OF WALL) 

WALL DRAINAGE DETAILS 
(REINFORCMENT NOT SHOWN) 

NOTES: 

1. BASED ON THE SOIL 1YPE AND EXCAVATION 
EQUIPMENT GUIDE WALL MAY BE MODIFIED. 

2. FOR PEIRMANENT SLURRY WALLS BONDING 
WILL BE REQUIRED. 

END STOP 
JOINTS 
AS SHOWN 

CORNER PANELS 

~ 
B 

·~~:· . '" 
·.;. ·~ .... ' 

SLURRY 
WALL 

DRAIN TO SUMP 
OR CATCH BASIN 
IN SLAB 

. . : ~ B 

WALL WATERPROOFING AT JOINTS 
OPTION - CEMENT WATERPROOFING-LOW HEADS 

PANEL 
JOINT 

.......... ···. 
-~·< .. '. ... 

=~:~ .. 
·. ' 

SECTION B-B 

MESH/REIBAR 

MORTAR 
COVER 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY STRUCTURAL DESIGN DRAWING 
DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT SLURRY WALL DETAILS 

OFFICE OF ENGINEERING AND ARCHITECTURE 
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llESIGNm ao""' 

DRAWN 111161.11 

QtECKED ... 
..,.,.,.,.., -
UPDATE """ 

1-----6'-7" 

u•--1--l 

~ 
-'="--... 
,_~ .......... 
,_~ 

.......... 

..111:111. ... 

.. 

I 
'-

lTRAa< 

I 
' 

CIH:RETE 

4'~" DR 6'~ 

Nl:l\l SHUNK 

CROSS SECTION 
DOUBLE TRACK STRUCTURE 

TANGENT 

{TRM:K 

I 
' 

{TRACK 

I 
6'-7"'-----l ~----6'-7''-----l ' 1--l--u• ! ! Clcm<TACT -~ u• .. 

I 
~ 

.. 

.. 

NOTES: 

PARAPET 'w'ITH----' 
AC[JJSTICAL BARRIER. 
SEE DETAIL 1, 
D\iG, DD-S-101 

DETAIL A 

I ··-4 ~-eo 
\ lr._.. I 
I ~ 
I I TYP. .__ 

I I P.G.L. \____ -- --¥ir· 
40 1 --"5!1="'-r,... 

CROSS SECTION 
SINGLE TRACK STRUCTURE 

GENERAL NOTES: 

I 
~ 

1. THIS DRA\\lNG DEFINES THE BASIC EXTERNAL SlRUClURAL 
SHAPE AND DECK CONFIGURA liON. SlRUClURAL DEPTHS, 1\lDTHS. 
THICKNESS AND OTHER DETAILS ARE TO BE DETERMINED 
BY THE DESIGNER. 

1. DIMENSIONS AND DETAILS SHOWN 
ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHALL BE 
PROVIDED BY THE DESIGNER. 

R/--------:~:;~tlT~ARRIER 

2. DETAILS SUCH AS VOIDS. CHAMFERS AND OTHER ITEMS WHICH 
ARE SHOWN ON THIS DRA\\lNG ARE NOT TO BE CONSIDERED 
CONlROLS. 

3. FOR DETAILS AT BEARINGS & PIER CAP 
SEE DWG. 00-S-91A OR 91B. 

VI£N NECESSARY 

.. . .. . 
• T .. 

s ,..., 

CABLE TRIJUGi TD BE DESIGNED 
AS REQUIRED TD lilLD rRE KIX 
QUARZITE aJVER AND LL F'[R 
MI:RE DETAn.S SEE DD-S-168 

3. THE DRA\\lNG REPRESENTS EITHER CAST-IN-PLACE OR PRECAST 
CONCRETE CONSlRUCTION. 

4. SIMPLE AND CONTINUOUS SlRUClURES SHALL BE CONSIDERED. 

5. PIER COLUMNS AND PIER CAPS SHALL BE CONCRETE. 

6. ACOUSTICAL BARRIER TO BE USED ONLY AT LOCA liONS 
DESIGNATED BY THE ACOUSTICAL CONSULTANT. STANDARD 
PIPE RAIUNGS SHALL BE USED WHERE SHOWN AND 
ADJACENT TO SAFETY WALKS WHERE ACOUSTICAL 
BARRIERS ARE NOT REQUIRED . 

7. ATTACHMENTS TO PRESlRESSED GIRDERS SHALL BE MADE BY 
WELDING TO EMBEDDED PLATES OR EMBEDDED FITTINGS. NO 
ATTACHMENTS SHALL BE MADE BY DRILUNG INTO GIRDER EXCEPT 
FOR lRACK FASTENERS AND APPURTENANCES AND AS UMITED BY 
00-T-1 AND 00-S-93. 

8. HANDRAIL POSTS SHALL BE INSTALLED IN A 1/ERTICAL POSITION. 
FOR DETAIL SEE OWG 00-S-093. 

9. FOR SAFETY WALK/RAIUNG PLAN, SEE OWG. 00-S-090. 

10. FOR DETAILS OF INSPECTION AND DRAINAGE PROVISIONS, SEE OWG. 00-S-128. 
BOX SIZE SHALL BE ADEQUATE FOR lRA\IEL INSIDE THE BOX FOR INSPECTION. 

11. FOR MIN. PT ANCHORAGE END BLOCK REQUIREMENT, SEE 00-5-91 G. 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY STRUCTURAL DESIGN DRAWING 
AERIAL STRUCTURE 

DEPARTMENT OF TRANSIT SYSTEW DEVELOPMENT CAST -IN-PLACE OR PRECAST SEGMENTAL CONCRETE GIRDER 
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DETAIL 

SAFETY 1/ALK 
FDR DETAILS 
SEE DIIG. 
DD-S-16B 

C.J. 

WEEPHOLES 

\...,~rHRIEE (3) GROUT PIPES 
BETWEEN CONTRACTION 
JOINTS 

1/8" THICK WATER BARRIER 
WELDED TO GEOMEMBRANE 
AT EACH TUNNEL ARCH 
CONTRACTION JOINT 

GEOMEMBRANE 

GEOTEXTILE 

I 

II • ,... r t CONTRAC11DN 
~ OR CONS11\UC11DN 

JOINT (C.J.) 
16" 

SHOTCRETE 
UNING 

WA TERBARRIER WELDED 
TO GEOMEMBRANE 
AT EACH CONSTRUCTION 
JOINT OR C.J. IN TUNNEL 

WATER BARRIER DETAIL 
NTS 

WATER BARRIER 

r---SEE WATER BARRIER DETAIL 

2' -0" 'MOE CONTINUOUS 
STRIP Of GED-ORAIN ALTER FABRIC 
AT WEEPHOLES. 

SHOTCRETE UNING II== ff:~V-t"--,- ';a"":"' 

-~--~.,~~=---~--~~~~~£ GEOTEXTILE 

ONE LAYER OF 120 Mllc.--­
(3MM) THICK REINFORCED 
OR DOUBLE LAYER OF 
GEOMEMBRANE BO MIL 
(2MM) EACH AT INVERT. 

DESIGNED K. BMtEI "".;;:' .., .... 
DRAWN ·- --...-
Q-IECKED R. FEND ..... -...-
AI'I'RCMD- 01-111 -...-
UPDATED ENM oo-oo -...-

CROSS SECTION 
SCALE: 3/8" - 1' -o· 

DETAIL A 
NTS 

REFERENCE DRAWINGS 
DESCRIPTION 

GEOMEMBRANE 

!':-;,.--,:'+-- 3"• PVC WEEPHOLE 
(TYP.) 

NOTE A: 
I 2'-0" (TYP.) 

16" VERTICAL WATER BARRIER LONGIWDINAL SECTION 1-1 
SCALE: 3/8" - 1' -0" 3~ 

GENERAL NOTES: 
1. DIMENSIONS AND DETAILS SHOWN 

ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHALL BE 
PROVIDED BY THE DESIGNER. 

AT EVERY CONTRACTION JOINT (C.J.) 

Cf_ TUNNEL 

• .. I • 

DETAIL B 

GROUT PIPE 
N.T.S. 

SECTION 2-2 
NOT TO Sc.ALE 

3/8"• DRAW BAR W/lliREADED 
COUPUNG. WELD DRAW BAR TO 
STEEL 01511:.----; 

REMOVE ORAW BAR TOGElliER 
Nlli S1EB. DISK AND STYROfOAN 
PWG AF1ER INSTALLATION Of 
ANAL UNING IS COMIPLLIID·; 

·... . "! ~·. 

4.· 

SECTION 3-3 
NTS 

REVISIONS 
~lE B'l' OESCRPTlON WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY STRUCTURAL DESIGN DRAWING 

SOFT GROUND NATM TUNNEL 
WATERPROOFING DETAILS 

1 Rftleed and IIIIUed the 

suawmm 

DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 
OFFICE OF ENGINEERING AND ARCHITECTURE 

.... DRAWING NO. 

AS NOTED DD-S-140 



15" TYPE-C 

SECTION THRU TUNNEL LININGS 
SCALE: 1/2" - 1"-0" 

+"-0" 

2'-o· 2'-o· 

5" 
1 1/2" ! 

1"-2" ''- J 1/2 SYMM. ABOUT~!<. 

DESIGNED,_~_,!!!!!!!.. __ ~ 

DRAWN !!!..,!!!!""L-- .!!fijft!­
CHECICED .._~ FEND"""--- .!!fijft!-
APPRCMD !!!$:CD) v­
UPDATED ENIM. 

SECTION C-C 
5-142. 5-143. S-145 
SCALE: 3/8" = 1" -0" 

COAL-TAR EPOXY COATING TYPICAL 
AT EXTERIOR SURFACES FOR ALL 
SEGMENTS. 

ffi 
~ 

A "' .._-'--I-

4"-0" 

3 1/:Z...:..J 

REINFORCING 
BY SECTION 
DESIGNER 
(TYP.) 

SYMM. ABOUT il 

SECTION E-E 
5-143. 5-145 

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

SYMM. ABOUT il 

7"-30" 

60" 

SECTION A-A 
SCALE: 1 1/2" = 1"-0" 

c 

PLAN - SEGMENT TYPE-A 
SCALE: 1 1/2" - 1"-0" 

GENERAL NOTES: 
1. DIMENSIONS AND DETAILS SHOWN 

ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHALL BE 
PROVIDED BY THE DESIGNER. 

il BOLT HOLE 

E 

NOTE: 

10" 

4" 6" 

.. ··~..::-­

..: ;: ;:-::-::;. : :. • .... "' ;.·" : 

: :.~-~- ....... . 

.. 

.... 

~ 

.... .. ~. 

,;-.-.~p: 
...... ·:~ ~ 

SECTION F-F 
5-142. 5-143. 5-145 

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

1. FOR TUNNEL UNING TOLERANCES SEE DWG. DD-5-14+. 

2. FOR TAPERED RING DETAILS SEE DWG. DD-5-14+. 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY STRUCTURAL DESIGN DRAWING 
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\ T-30" I T-Jo· j 
( 15" 

SECTION G-G 

:0 

I SYMM. ABOUT 1£ 

,. 
PARAlL£1. .. 

~ . . -
"' ~ 

'!' t ... T-30" 
I 
~. 

15" 

SECTION H-H 

K<Oil 6" rem; 

r' ~"l • 
I 

d~ I I ..... 

l I 
m~ J L 

I I 
t: ~J 

GMENT - t-- • 0 
r ' I 
r- -1 .. 

!::; 
0 I I ., 

01-
I I ~ ~ 

r- ~ . 
,' I 

'- ..... 

1!-Jr <TYPT 
-

6" 

(TYP.) KJ 
PLAN-KEY SEGMENT TYPE C 

DESIGNED K. SlfCit 02-77 REFERENCE DRAWINGS --- NUWBER DESCRIPTION 
DRAWN ...... ...., ---atECKED R. FENG .... , ---APPRO't'ED am'!!!ml ..... , ---UPDATm ENGA ...... -....-

GENERAL NOTES: 
1. DIMENSIONS AND DETAILS SHOWN 

ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHALL BE 
PRO\IIDED BY THE DESIGNER. 

4" 6" 

4" ~ 

... 
· .. ·"'·· ... 
:. :, r' .L...... 

~ 

< -$-1+-- ~ 
, .:. T ; 

'·:.;.~ ~ 
.. ·· .. .. :. s 
• . ,;,· ::::i=:::"j.., .··'"""" - ~ . -

· ... _.l$---1--'"-f ~ 
·~···~ T ~ 

SECTION K-K 

REVISIONS 
DATE BY DESCRIPTION 

2001 Rftl..t and I__. the 

s~4 ..... 
~!£BOLT (TYP.) 

7"-Jo" 

SEC]ON A-A 

ADEQUATE REINFORCEMENT SHALL 
BE PRO'IIDED FOR JACKING LOAD 

VIEW L-L 

c 
5-14,... 6" 

I TYP. 

L 

~~----~----------~~----------~~----------~----~ 

FJ C<Oil 

PLAN-SEGMENT TYPE B 

1"-1" 
(TYP.) 

6" 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY STRUCTURAL DESIGN DRAWING 

SUBWITTED 

CIRCULAR EARTH TUNNEL 
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PACKING 
0 CROSS JOINT 
NOT SHO~ 

TYPE-D ONLY 
TYPE E 

DESIGNED K. .rat 

DRAWN "ft!P 

CHECKED R. FENG 

............ -
UPDATm .... 

6" 
o· 

,_, 
........... 
"iir-... , ........... .... , ........... 

5-141 F1 

(TYP.) 

7"-JO' 

SECTION A-A 

7"-30" 

BOLT(TYP.) 

PLAN-SEGMENT TYPE-D &: TYPE-E 
l!lllif:. FOR SEGMENT TYPE-E AT CROSS AOIT. SEE DWG. DD-5-145 

1"-1" N1 
(TYP.) I 

15 

STO. WASHER (ASTM --, 
A 325 GALV.). SEE NOTE 2. 

SEE NOTE 3 

7/B"t BOLT 2 1/4"0 WASHER 
(ASTM A325 GALV.) (ASTM A325 GALV.) 

9/16" 

1 /8" THICK PVC 
BOLT SLEEVE INSERT AT ALL 
BOLT HOLES 

1 • 1/4" 

t:o ; '::. /j• ,,,. 

3/16" 3/4" 

sm. 
WASHER 

DETAIL 1 

BOLT GROMMET AND COUNTERSUNK HOLE DETAIL 

NOTES: 

1. THE GASKET ALONG THE CROSS JOINT SIDES OF THE 
KEY SEGMENT SHALL BE LUBRICATED PRIOR TO 
INSTALLATION OF KEY SEGMENT. 

2. PROVIDE ADDITIONAL SID. WASHER AS REQUIRED 
1\lTH THE APPROVAL OF ENGINEER. 

3. THE CONTRACTOR MAY 1\lTH THE APPROVAL OF 
ENGINEER. ADJUST THE BOLT LENGTH TO SUIT THE 
FABRICATED SEGMENT. 

·_/ GASKET 
(SEE NOTE 

t---:50 MIL 

COMPRESSION 
PACKING 

1/4" RAOIU 
(TYP.) 

1) 

-
3/16" 

. :.· .. 
' 

~ 
.. ... 
... 

~-
.., .. ·. 

~ .. 

.· [\, ELASTOMERIC SHEET 
COMPRESSION PACKING 
(TYPICAL AT CROSS 
JOINT SURFACES OF 
ALL SEGMENTS) 

AIL ; __/:: DEl: 

GENERAL NOTES: 

SCALE: 6"=1"-0" 

15/32" p 
9/32" 

~I ~ 
I <::. 

~ • . "' 
~I I 

·-

S' . .. 
1-'l ~ .... ., 

~I 
) I:.. 

AT 1\lTH WATERPROOFING 
COMPOUND ALL AROUND 

GMENT BEFORE INSTAWNG 
SKET r: GA 

-

l::. 

DETAIL 1 
NOT TO SCALE 

• I 
~/4" CAULKING GIR 

I .. 
~ ... 

DOVE 

•• .. 
~ 

l::. 

1. DIMENSIONS AND DETAILS SHOWN 
ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHALL BE 
PROVIDED BY THE DESIGNER. 

TYPICAL DETAIL AT 
SEGMENT MATING SURFACES 

SCALE: 6"-1'-0" 1- ~.· . ,_. 
s~: . • 

1 7/8" l> . .\ 

l 1 -4"0 WA 

I 
'-WELD 

ON HEAD OF ~1 1/2" 

11/32" 11/32" 1 3/16" 
SHER 

PLUG SHALL BE PIPE TH 
STRAIGHT 
READ 

VIEW N-N 

GASKET DETAIL 
N.T.S. 

"' 

_,. 
3 f LEAD WASHER 

GROUT PLUG DETAIL 
N.T.S. 

WASHINGTON STRUCTURAL DESIGN DRAWING 
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THEORETICAL PLANE 
OF CROSS JOINT 

\ 

THEORETICAL PLANE 
OF CROSS JOINT 

\ 1 
1 

'~~·· CYLINDRICAL RING. 

1-SEGMENT TOLERANCE 

2-BOL T HOLE LOCATION TOLERANCE 
LOCA liONS OF CROSS JOINT AND CIRCUMFERENCE 
JOINT BOLT HOLES IN EACH SEGMENT SHALL 
BE 1\lTHIN ±1/16 INCH OF THEORETICAL LOCATIONS 
AS SHOWN 

3 CIRCUMFERENCE TOLERANCE 

ORCUMFERENCE OF OUTSIDE FACE OF ASSEMBLED 
RING AS MEASURED BY STEEL TAPE SHALL BE 
1\lTHIN + 1/2 INCH TO -1 INCH OF THEORETICAL 
OUTSIDE ORCUMFERENCE - PI ( 1T ) x 0.0. 

,.---"THREE CONTACT POINT---, 

4-WARPING TOLERANCE 

DESIGNED r..__,!!!!!!!!! __ v-
DRAWN .1!1'"'!1"-"-- "lo\'-
CHECKED !!..~ !!lfENG!!!L __ ~ 

UPQ\TED ENIM 

114-77 ........... 

BOLT 
HOLE 

OUTSIDE FACE OF ASSEMBLED RING SHALL 
UE BETWEEN UMITS SHOWN. 

0.0. 

5-RADIUS TOLERANCE 

LEGEND OF ABBREVIATIONS 

0.0.-THEORETICAL OUTSIDE DIAMETER OF RING. 
1.0. -THEORETICAL INSIDE DIAMETER OF RING. 
O.R.-THEORETICAL OUTSIDE RADIUS OF RING. 
I.R. -THEORETICAL INSIDE RADIUS OF RING. 
W -THEORETICAL \\lOTH OF A UNER RING. 
T -THEORETICAL TAPER OF A UNER RING. 
0 -THEORETICAL OVERALL RING DEPTH. 

.. ,, . 
·. ·~ 

r•...-·· 

INSIDE FACE OF ERECTED TUNNEL UNER 
SHALL UE BETWEEN UMITS SHOWN TUNNEL WORKING POINT 

(THEORETICAL i OF CYLINDRICAL 

NNEL UNER) NSIDE FACE OF ERECTED 

~---<-'-- TUNNEL UNER 

A LOCATION TOLERANCE B-DIAMETER TOLERANCE 
THE LOCA liON TOLERANCE IS FOR THE THE DIAMETER TOLERANCE IS FOR THE 
LOCA liON OF THE CENTER OF THE TUNNEL DIAMETER OF A LOADED RING. 
ONLY AND NOT AN ADDITIONAL 

8-GASKET GROOVIE TOLERANCE OUT-OF-ROUNDNESS TOLERANCE. 

REQUIRED CONSTRUCTION TOLERANCES (A & B) 

4 ' 

:.. 

+1/16',-o· ! 
1/4' 

6-CAULKING GROOVIE TOLERANCE 

w 
THEORETICAL 

+ 0" -1132' 
AT ANY POINT 

7-WIDTIH AND THICKNESS TOLERANCE 

REQUIRED FABRICATION TOLERANCES (1 THRU 9) 

I 0',-1/6' AT ANY POINT 

I Ul CROSS JOINTS "' z 
:5 a. 

I I ~ 
< .. 
< a. 

-CIRCUMFERENTIAL JOINTS 

9A STRAIGHT RINGS 

r1 /32' FOR ENTIRE RING 

I I 
9B-TAPERED RINGS 

9-ASSEMBLED RING WIDTH TOLERANCE 
STAGGER JOINTS IN ADJACENT RINGS BY ONE-HALF 
OF SEGMENT LENGTH, BUT IN NO CASE LESS THAN 
25X OF SEGMENT LENGTH. 

lb[ 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY 
DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 

OFFICE OF ENGINEERING AND ARCHITECTURE 

SU'"'ITTED 
DATE 

4'-0' 4'-o' 

.,. 
!§;:; z 1-g o.., . "' 1-g 
f!!lil . "' 
<o: f!!lil 0"' 

~~ """' ~~ 
!:15 

3'-11' 1' 

4'-0' 4'-o' 

TvPE 1 TvPE 2 

DETAIL TAPERED RINGS 
DETAILS SHOWN FOR TAPERED RINGS ARE INTENDED 
FOR USE IN CORRECTION OF MISAUGNMENT ONLY. 
CONTRACTOR SHALL DETERMINE THE NECESSARY 
TAPER TO COPE 1\lTH HORIZONTAL OR VERTICAL 
CURVES AND SUBMIT DETAILS TO THE ENGINEER 
FOR APPROVAL 
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f 
----!J. 

~ 

DESIGNED ,._~ .!!-""'--- c.;:: 
DRAWN MW.DI 02-77 ... 
CHECKED R. FENG v-

NUMBER 

v-itlUNNEL 

TUNNEL SECTION 

SYMM. ABOUT It~ 

15" 
7"-30" 

30" 

SECTION 8-8 
SCALE: 1 1/2" = 1" -0" 

REFERENCE DRA~NGS 
DESCRIPOON 

DAlE "' .. , ..... 

It BOLT HOLE 

REVISIONS 
DESCRIPTION 

STAGE-2 

I ouccu•' sr.m 

I I I 

I I 
I 
I 
I r -SUPPORT I 
I 

l 
I 

It BOLT (TYP.) 

PLAN - SEGMENT TYPE-F 

<SYMM. 
STAGE-1 

AS 
IN PLACE I IN I FOR 
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SECTION A-A 
SCALE: 1/4• - 1'-o• 

NOTES: 
1- THIS DRAYIING SHOWS A CONCEPlUAL ARRANGEMENT OF 

PRECAST CONCRETE SEGMENTS AT A lUNNEL BREAKOUT. 
THE USE OF DETAILS SHOWN ON THIS DRAYIING 
SHALL BE VERIFIED YIITH RESPECT TO THE NECESSARY 
OPENING AT THE BREAKOUT, STRUClURAL ADEQUACY 
AND OTHER SUPPLEMENTARY DESIGN DETAILS FOR THE 
COMPLE110N OF SHAFT AND / OR CROSS ADIT. 

2-FOR SEGMENT TYPE-A, SEE DWG. DD-S-141. FOR 
SEGMENT TYPE-B AND TYPE-C. SEE DWG. DD-5-142. 
FOR SEGMENT TYPE-D oil: TYPE-E. SEE DWG. DD-5-143. 

3-FINAL DESIGN AND DRAYIING SHALL BE PREPARED FOR 
THE EN11RE lUNNEL BREAKOUT SEC110NS AS NECESSARY. 

4-EXCAVA110N AND lUNNEL BREAKOUT SHALL NOT TAKE 
PLACE UN11L AIFTER GROU11NG TO FILL ALL VOIDS. 

5-lUNNEL SEC110NS ADJACENT TO BREAKOUT ARE TO BE 
KEPT ADEQUATELY BRACED TO PREVENT MISAIUGNMENT 
OR UNACCEPTABLE DEFORMA110NS OF ANY STRUClURAL 
ELEMENT. BRACING SHALL BE INSTALLED PRIOR TO 
EXCAVA11NG AND SHALL NOT BE REMOVED UN11L ALL 
CONCRETE OF THE ADJOINING lUNNEL UNITS AND 
STRUClURE IS PLACED AND CURED TO THE SPECIFIED 
STRENGTH. THE lUNNEL BRACING ARRANGEMENT SHALL 
BE SUBMITTED FOR APPROVAL 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY STRUCTURAL DESIGN DRAWING 
CIRCULAR EARTH TUNNEL 

SUBt.lrrTm 

DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 
OFFICE OF ENGINEERING AND ARCHITECTURE 

..... 

PRECAST CONCRETE TUNNEL LINING (4 FT. RINGS) 
DETAILS AT CROSS ADIT, SHEET 5 OF 5 
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PERMANENT TIEBACKS 

~11jW14 
WOOD 
LAGGING 
(3" MIN.) 

....... . ·.• · ..•. ••• •• 0 OMO •••• ',o' : 0 0 ... ' 0 •• • 0 ' 
·. . .. 

DESIGNED tR:E 

DRAWN .... 
CHECKED "- I'ENG 

APPROVED GEC(DCCO) 

UP~Tm ENCM 

s·-o· TO a·-o· 

\_ REINFORCED 
CONCRETIE WALL 

SOLDIER BEAM AND WOOD LAGGING 

PERMANENT TIEBACKS 

s·-o·TO a·-o· 

REINFORCED A I 
CONCRETIE WALL ... 

SOLDIER BEAM AND CONCRETE LAGGING 

PERMANENT TIEBACKS 

STEEL WAI..ER CONCRETIE WALL 

DRILLED CYLINDER PILES SECANT 

- REFERENCE DRAWINGS ..,.,..... 
NUMBER • .,.,.PilON ...... ..,.,..... ----...... ..,.,..... ...... ..,.,..... 

RAIUNG 

BARIER 

a• MIN. CONCRETIE WALL 
(fc" - 3.500 psi MIN.) 

DETAIL "A" 

DETAIL "C" 

CONCRETIE WALL 

SOLDIER BEAM 

iii~ .. ., 
ou oz 
"l.o 
"'u 

SECTION A-A 

LEAN CONCRETIE 
BACKFILL 

SOLDIER BEAM 

MIRADRAIN 
OR EQUAL 

SECTION B-B 

SECTION C-C 

WEEP 
HOLE 

DETAIL C 

SECTION D-D 

~1 

STIFFENER ,...p 
TO BE DESIGNED 
(CHECK MOMENT 
CAPACilY AT 
CUT SECTION) 4"(MIN.) 

FACE OF 
LAGGING 

FABRIC raiRADRAIN 
OR EQUAL 

CORE 

CUT 1 " DIA. HOLE 
IN FLAT BACK 
OF CORE 

~1 

SECTION E E 

GENERAL NOTES: 
I. DIMENSIONS AND DETAILS SHOWN 

AIRE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHALL BE 
PROVIDED BY THE DESIGNER. 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY REVISIONS 
!MolE BY DESCRIPllON 

OB 1 EN~ ReYiHd and illlued the 

SUBIITlm 

DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 
OFFICE OF ENGINEERING AND ARCHITECTURE 

1" CLEAR 
(TYP.) 

~ 

z.J.::itist]tlt---Jr~~ :;; 
;; <l 5"1t HOLE MAX. 

(FLANGE BEYOND) 

STIFFENER PLATE 

ELEVATION 1 

LEGEND FOR PERMANENT TIEBACKS 

1. ANCHORAGE COVER-EPOXY PAINTED 
2. ANCHOR HEAD AND WEDGES 
3. ANTICORROSION GREASE OR GROUT 
4. BEAIRING PLATE-EPOXY PAINTEO 
5. TIRUMPET 
6. SEAL 

7. PVC OR POLYETHYLENE TUBE - BOND BREAKER 
a. INDMDUALLY GREASED AND SHEATHED STIRANDS 
9.SPACER 

10. BARE STIRAND TENDON 
11. CORRUGATED POLYETHYLENE OR PVC 
12. CENTRAUZER 
13. ANCHOR GROUT 
14. GROUT OR POLYESTER RESIN 

NOTES: 

1. THE TYPES OF PERMANENT RETAINING WAILLS DEPICTEO 
ON THIS DRAWING AIRE PRIMARILY AIPPUCABLE TO RETAINED 
CUTS. 

2. SOLDIER PILES OR CYUNDER PILES SHALL BE INSTAILLED 
IN A HOLE DRILLEO WITH THE AID OF CASING OR BIO­
DEGRADABLE DRIWNG FLUID SUCH AS "REVERT". 

3. DRAINAGE DETAILS FOR CYUNDER PILES AIRE SIMILAR TO 
THOSE FOR THE SOLDIER BEAM AND LAGGING SYSTEM. 

4. PROVIDE LEAN CONCRETIE WITH 200 PSI STRENGTH 
AND 3500 PSI CONCRETIE USING a• MINIMUM SLUMP. 

STRUCTURAL DESIGN DRAWING 
PERMANENT RETAINING WALLS FOR 

RETAINED CUTS 
DRAWING NO . 

NOT TO SCALE DD-S-146 
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·" ·' ~: 
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: 
I 
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: 
I 

BSTlOTTOFFEMNERFLANGE -
2PIERS 

(BOLTED, TYP.) 

CROSS SECTION 

W'ETY V~ 
F1R CAlLE TRIIEH 
JETAD..S SEE IMi. 

~S-168 

DOUBLE TRACK STRUCTURE SINGLE TRACK STRUCTURE 

OPTION 1 
FOR OPTION 2, SEE DWG DD-S-248 

~~ I 
08-00 ~ ........ 
08-00 ... 
v-
........ 

GENERAL NOTES: 
1. DIMENSIONS AND DETAILS SHOWN 

ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHALL BE 
PROVIDED BY THE DESIGNER. 

I 

NOTES: 
1. THIS DRA\\lNG DEFINES THE BASIC EXTERNAL STRUCTURAL 

SHAPE AND DECK CONFIGURA liON. STRUCTURAL DEPTHS, 1\lDTHS, 
THICKNESSES AND OTHER DETAILS ARE TO BE DETERMINED 
BY THE DESIGNER. 

2. DETAILS SUCH AS VOIDS, CHAMFERS AND OTHER ITEMS WHICH 
ARE SHOWN ON THIS DRA'MNG ARE NOT TO BE CONSIDERED 
CONTROLS. 

3. SIMPLE AND CONTINUOUS STRUCTURES SHALL BE CONSIDERED. 

4. PIER COLUMNS SHALL BE CONCRETE, PIER CAIPS STEEL 

5. STEEL GIRDER AND PIER CAP TO BE PAINTED BROWN 
FED. SPEC. NO. 20040. 

6. ACOUSTICAL BARRIER TO BE USED ONLY AT LOCA liONS 
DESIGNATED BY THE ACOUSTICAL CONSULTANT. STANDARD 
PIPE RAIUNGS SHALL BE USED 'WHERE SHOWN AND 
ADJACENT TO SAFETY WALKS WHERE ACOUSTICAL 
BARRIERS ARE NOT REQUIRED. 

7. HANDRAILS SHALL BE INSTALLED IN A VERTICAL POSITION. 

B. TRANSVERSE TOP REINFORCEMENT SHALL BE SPACED AT 7 1/2' 
ON CENTERS IN CONCRETE DECK TO PROVIDE SPACE FOR RAIL 
FASTENER ANCHOR BOLTS. 

9. FOR SAFETY WALK PLAN, SEE DWG. DD-S-90. 

10. FOR CABLE TROUGH, SEE DD-5-139 o!c DD-5-168. 

11. FOR DETAILS OF INSPECTION ACCESS AND DRAINAGE PROVISIONS, 
SEE DWG. DD-S-128. BOX SIZE SHALL BE ADEQUATE FOR TRAVEL 
INSIDE THE BOX FOR INSPECTION. 

12. FOR SUPERELEVA TED CROSS SECTION, SEE DWG DD-S-92. 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY STRUCTURAL DESIGN DRAWING 
AERIAL STRUCTURE DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 

TANGENT STEEL GIRDERS COMPOSITE SECTION 
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1/2" NUT HOLDER 
FOR GROUNDING. 
GROUNDING FAST­
ENERS PR0\10EO. 

BASE PLAlE 

1/8" 
HAND HOLE RIM FORMED 
FR<J.t 6"f STD. PIPE 

POLE SHAFT WALL 

1/4 

~1/4" DIA. HEX 
HEAD STAINLESS 
STEEL SCREW 
(2 REQO) 

~VER MOUNllNG 
QJP. 

SECTION A-A 

BOl. T CIRa.£ 

SIDE VIEW 

Jr--..-<'(TYP) 
1/4 

~--.,.slil.f'-:~,_~ MANUFACTURERS 
1.0. NO. 

"C" HOOK FOR SUPPORT OF 
\lo1RING-3/8" DIA. COMMERCIAL 
GRADE HOT R0l.l£0 BAR 

WELDED TO POLE-------/-:....\-......-lttlt-f-"T 

DETAIL 2 

SIGNAL 
STRUCTURE 
FOUNDAllON 

ARM LENGTH POLE 

DETAIL 4 
.lllllf:S:. 

1. POLE SHAFT - ASl\t DESIGNA llON: 
A595-55 KSI MINIMUM YIELD STRENGTH. 

2. ARM SHAFT- ASTM DESIGNAllON: 
A595-55 KSI MINIMUM YIB.D STRENGTH. 

1 1/2"0111 1/2" 
LONG STD. PIPE 

BOLT PLATE 
SPAN 

(TYP) :>1/.,-4~?1' 
(SEE NOTE 15)--------t\JLIJJ 

3. CAST POLE TOP CAP - SECURED IN PLACE MTH 3 PLA lED 
SET SCREWS - A36 S1EEL 

4. ARM FLANGE PLA 1E - AS1M DESIGNA llelll: 
A36-36 KSI MINIMUM YIELD STRENGTH. 

BACK HALF 
CILAMP 

DESIGNED IC. IWIB 

DRAWN ·-
CHECKED R. FENI 

APPROVED GBl(DCCO) 

UP~Tm ENIA 

DETAIL 1 

3/4"•1" SLOT (2 REQ'O)]: 
(0 180' APART) 

3" Y' 
ARM 
SHAFT 

TOP YIEW 

- REFERENCE DRAWINGS ..,.,..... 
NUMBER • .,.,.PI10N -..,.,..... -.......... -..,.,..... .... ..,.,..... 

SIDE YIEW 

DETAIL 3 

DillE BY 
ENCA 

6-1 1/2.fx7" LONG A:525 
BOLT W/HEAVY HEX NUT 
FLAT WASHER AND 
LOCK WASHER. SEE NOTE 17 

FRONT VIEW 

DETAIL 2 

SIDE YIEW 

REVISIONS 
DESCRIPllON 

SIGNAL BRIDGE ELEVATION 

II< LANE II< LANE II< LANE 

SEE DETAIL 7 SEE DETAIL 6 

SEE DETAIL 6 SEE DETAIL 5 SEE DETAIL 7 

NEW ALUMINIUM TRAFFIC SIGNAL 
(MFG. TRAFFIC CONTROL TECHNOLOGES 
I:Ro.JSE-HNDS)OR EQUAL ON ARM SHAFT 
(13.25"W><13.44"H•6.44"0) TYP 
SEE NOlE 16. 

PLAN-TRAFFIC SIGNALS ON SIGNAL BRIDGE 
(NOTE 16) 

rr---,- ARM SHAFT 

n=:====::lHF~~ 

~ 
DETAIL 5 DETAIL 6 DETAIL 7 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY 

""""mm 

DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 
OFFICE OF ENGINEERING AND ARCHITECTURE 

5. POLE BASE PLATE - ASTM DESIGNAllON: 
A36-36 KSI MINIMUM YIELD STRENGTH. 

6. ARM END PLATE, POLE CLAMP....ASTM OESIGNAllON: 
ASn-50 KSI MINIMUM YIELD STRENGTH. 

7. CONNECTION BOLTS AND ACCESSORIES TO BE GALVANIZED PER 
OESIGNAllON: ASTM A153. 

8. POLE AND ARM TO BE HOT DIP GALVANIZED PER ASTM A123. 
PRIME AND PAINT IIRil'lll'l FED-STO 595. COLOR N0.20D4D. 

9. ALL THREADED F ASlENERS. NUTS, WASHERS, FLANGEPLA 1ES AND ALL 
MISC. SlEEL PARTS TO BE HOT DIP GALVANIZED PER ASlM A15J. 

10. ALL ASTM A325 BOLTS TO BE T'I'PE 1. NUTS TO BE ASTM A563 
GRADE OH. 

11. 4-1"f - 8 UNCx8" L.CitG HEX CAP SCREWS EACH HEX CAP SCREW 
FURNISHED MTH 1-HEX NUT & 3-FLAT WASHERS (TO BE USEO A5 
REQ'D) ALL CONFORMING TO ASTM DESIGNAllON: ~ AND 
GALVANIZED TO ASTM OESIGNAllON: A153 CLASS C. 

12. CLAMPS MADE FROM 3/8" THICK ASTM:A36 PLATE. 

13. 1 1/4"DIA.BOLT X 6 1/2" LONG W/HEX Loa< NUT & WASHER-ASTM A325. 

14. CONNECTING WGS &: ARM SHAFT END PLATE TO BE MADE FROW 
3/4• THia< STm. PLATE C<»tFORMING TO ASTM DESIGNATION: A572 
GR 65. 

15. THE CONTRACTOR SHALL ENSURE THE COMPATIBIUTY OF THE 
SIGNAL BRIDGE WITH STRUClURE FOUNDA llelll 
AND ANCHOR BOLTS. 

16. THE CONTRACTOR SHALL PRO'olDE SUITABLE BRACKETS AND FASTENERS 
FOR MOUNllNG THE TRAFFIC SIGNALS ON THE SIGNAL BRIDGE AND 
APPROVED BY THE ENGINEER. 

17. SURFACE IF FLANGE PLATE TO BE PERPENDICULAR TO THE CENlERUNE 
IF SHAFT. 

18. I\ELDING PER AWS 01. I 84. 

19. REPAIR DAMAGED GALVANIZED COATING AFTER FABRICATICWII PER 
ASTM A760-90. 

STRUCTURAL DESIGN DRAWING 

SIGNAL BRIDGE DETAILS 

DRAWING NO. 
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BOLLARD (TYP.) 
'-6' 10'-6' MIN. 

12' g• 

r1 0' MIN. CONCRETE -

F--, TOP 0 
ROADW AY 

IN.-6' M 
VARIES 

r-~ 
:.. . -=:'l 

i!JL "' 
6 

DESIGNED A, \IIQANGOS 

DRAWN J s GABR! 

CHECKED .>CmHYIR'C.II>I..-- 05~M 

APPROVEDCGfQQQDl ~ 

UP~Tm Qt!¥, v-

ISLAND, FlN. EL. 
VARIES 

I I 

I 

I I I I I 

I 
7-' SEE 

DETAIL 1 

8~ 
BOOTH 

TYPICAL CONCRETE ISLAND PLAN 
SCALE: 3/8' - 1' -0' 

4'-0" 4'-0" 

8' o· 

16' g• -

6'-3' 

12'-9" 

RAMP UP 
'Ill: SLOPE 

.. -·· 
(5' -0' MIN. LEVEL) J. MIN RAIMP LENGTH 

I m:~&Ai~P.) I 

I rBOOTH 
iN'lm: 5) : 
1'-~~ /LEVEL MIN. 

( 

=11~'-"--'• 

6' MIN. 
GRAVEL ~ 

BARRIER 

SECTION A-A 
SCALE' 3/8' - 1' -o· 

DD-S-151 

~r·J· I I I 

' / I I I I I I 1-1 
L:.J LiJ T~ 

'\_j_DETAIL 3 I 

UGHT POLE 
W/LOT FULL SIGN 
SEE DETAIL 1. 

TOP OF 
ROADWAY 

TOP OF 
ROADWAY 

BOOTH BAS•E-, 

2' 

.. · ...... ·. 
. . ......... 

NOTES: 
1. THE FOUNDATIONS FOR UGHT POLE AND LOT FULL SIGN ARE 

DESIGNED FOR. 

A. AN ALLOWABLE VERTICAL SOIL BEARING CAPACilY OF 
2500 PSF AND 

B. A LATERAL SOIL CAPACilYOF 345 PSF PER FOOT OF EMBEDMENT 
INCREASING UNEARLY WITH DEPTH. 

2. TYPICAL CONCRETE ISLAND PLAN SHOWN IS APPUCABLE FOR 
MODIFIED TYPE-1 AND TYPE-2 ARRAY PARKING LOT CONTROL GATES. 
SEE ELECTRICAL FOR THE LOCATIONS AND QUANTlllES OF THE ISLAND 

3. LOCATION OF CONTROL JOINTS CAN BE OFFSET TO AVOID JUNCTION 
BOXES AND OTHER ACCESSORIES. PROVIDE MINIMUM 8' CLEARANCE 
BETWEEN THE EDGE OF ANY JUNCTION BOX AND ANY JOINT IN 
CONCRETE. 

4. BOTTOM TO BE LEVEL NO CROSSLOPE REQUIRED. 
4' DEPTH MAY VARY DUE TO SLOPE OF ROADWAY. 

5. CONTROL JOINT (C.J.), 1/4' WIDTH x1' DEPTH PREFORMED JOINT WITH 
HOT POUR ASPHALT. 

I "' "' I 
~ 

25'-0' 
UGHT POST 

DETAIL - 3 
SCALE 1/2' - 1' 0' 

DETAIL - 1 
SCALE' 1/2' - 1' o· 

VAPOR 
BARRIER 

SECTION 8-8 
SCALE' 3/4' - 1'-0' 

DETAIL 3 

. -
I~ 
-~ 

GENERAL NOTES: 
1. DIMENSIONS AND DETAILS SHOWN 

ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHALL BE 
PROVIDED BY THE DESIGNER. 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY STRUCTURAL DESIGN DRAWING 
PARKING LOT CONTROL GATES DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 

OFFICE OF ENGINEERING AND ARCHITECTURE 
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BOLLARD (TYP.) 

3'-0" 

i i 

U~HT POLE W LOT FULL SIGN 
S E DETAIL 1 
ON DWG. ST -PGS-1. 

1----+-----!------ ------ : 
-+--+-' - -+----~------- _____ _j_____ ----1----

~----~-----~------ _<~M-~-+------i ----~--+-1--.-,c,_,& 

DESIGNED IC. IMRNES 

DRAWN PIC. IIII.ICUIINE 

CHECKED F. a.ACti.V 

APPROVED!E®CC01 

UP~Tm ENCM 

8~ I . • I 

TYPICAL CONCRETE ISLAND PLAN 
SCALE: 3/B" - 1' -o· 

SECTION A-A 
SCALE: 3/8" - 1' 0" 

i E//1 

DETAIL - 2 
SCALE: 1" - 1'-0" 

NOTES 
1. THE FOUNDATIONS FOR UGHT POLE AND LOT FULL SIGN AIRE 

DESIGNED FOR. 

A. AN ALLOWABLE VERTICAL SOIL BEAIRING CAPACITY OF 
2500 PSF AND 

B. A LATERAL SOIL CAPACITYOF 345 PSF PER FOOT OF EMBEDMENT 
INCREASING UNEAIRLY WITH DEPTH. 

2. TYPICAL CONCRETEISLAND PLAN SHOWN IS APPUCABLE FOR TYPE 3 
AIRRAY PAIRKING LOT CONTROL GATES. SEE ELECTRICAL AND 
CML DRAWINGS FOR THE LOCATIONS AND QUANTITIES OF THE ISLAND 

3. LOCATION OF CONTROL JOINTS CAN BE OFFSET TO AVOID JUNCTION 
BOXES AND OTHER ACCESSORIES. PROVIDE MINIMUM 8" CLEAIRANCE 
BETWEEN THE EDGE OF ANY JUNCTION BOX AND ANY JOINT IN 
CONCRETE. 

4. USE BOLLAIRD MATERIALS IN ACCORDANCE WITH THE FOLLOWING 
SCHEDULE: 

PAINTS: 
STEEL PIPE-SCHEDULE 30, ASTM. A120 PAINTS 

SHOP COAT -FS-TT -P-66 TYPE II 
SECOND COAT -HIGH BUILD EPOXY PRIMER 
THIRD CDAT-AUPHATIC POLYURETHANE 
COLOR-FEDERAL STANDAIRD 595, COLOR NO. 20040 

5. CONTROL JOINT (C.J.): 1/4" WIDTH x 1" DEPTH SAWCUT, WITH 
HOT POUR ASPHALT. 

1 "R (TYP.) 

TOP OF 
RDAOWAY 

VAPOR 
BARRIER 

SECTION 8-8 
SCALE: 3/4" - 1'-0" 

GENERAL NOTES: 
1. DIMENSIONS AND DETAILS SHOWN 

AIRE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHALL BE 
PROVIDED BY THE DESIGNER. 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY STRUCTURAL DESIGN DRAWING 
PARKING LOT CONTROL GATES 

SUBt.IITTED 

DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 
OFFICE OF ENGINEERING AND ARCHITECTURE 

APPRO\IED 
DATE DIRECIOR DATE 

CONCRETE ISLAND-PLANS l!c DETAILS SHEET 2 OF 2 

DD-S-151 
SCALE r o r r DRAWING NO. 

3/B"-1'-o" ANO 1{3 NOTED 
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FOUNDATION PLAN 

(SEE NOTE 5, DD-S-153) 

1'-o· 

43'-6' 

FLOOR PLAN 

DESIGNED SlfGH ...... ..,.,.... 
DRAWN IIIW.III v-
CHECKED GQHQfM "".;: 
APPROVEDam'D!ml m-13 ..,.,.... 
UP~Tm ENIM ...... ..,.,.... 
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I 
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! 
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1'-0' 

" 
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ID 

~ " !il 
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... .., 
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~ .. 

1'-0' 

8 SPACES 

9 JOIST 10 Kl 

~~ 
l2 l2 
~ ~ 

42'-2' 

ROOF PLAN 

17' -4 • FLOOR PLAN 

18'-0' ROOF PIAN 

SECTION 1-1 
SCALE: J/4'-1' a· 

I DEPRESSION 

• ~. . . . . .. ...a . .. ~ .... :.· . ., C • ·: .. . I I 

U) ~··:<~-:·.~~-·~·.:~.:::~.~ 
1L""\: ·. ~ 4 •4 __ J... 

1 

SECTION 10 
NOT TO SCALE 

l2 
~ 

l2 l2 
~ ~ 

g L 6 x 4 x 5L16 x 5-1/2 LG. WITH 
2-5/8'• x 4' LONG EXPANSION BOLTS 
TOP & BOTTOM AT E:ACH BRIDGING POINT. 

~ 

4' IYP. ALL AROUND 

SECTION 2 
SCALE: J/4'-1'-0' 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY STRUCTURAL DESIGN DRAWING 
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SUBNITTED 
DATE lliRECroR 



PRO'I1DE 8" BEARING FOR 
UNTEL AT EACH END. 

. .. 
1"• GROUT 
HOLE (1YP.) 

L 4X4X3/6 __ _./ 
4" BRG. AT 
EACH END 

DETAIL A 
SCALE: 1-1/2"-1'-0" 

TYP. UNTEL FOR LOUVER OPENINGS 
SEE ARCH DWGS. 

1/2"0 STUD (1YP.) 

SIDE ELEVATION 

JOIST BEARING PLATE DETAILS 
SECTION 1 1 OWG. DD S-152 

1/2" EXP. JT. FILLER WITH 
1/2"x1" TWO COMPONENT 
SEAUNG COMPOUND--, 

SCALE: 3"=1' -o· 

WWF •••-w<>.u.,••.o•--, 

DESIGNED '"I' 

DRAWN 
_, 

CHECKED--....... 

APPROVED !i!CO?C!:Ol 
UP~Tm ENIM 

v-...... .......... --... ...... .......... ...... .......... 

SEE NOJE 3 

SECTION 4 
SCALE: 3/4"=1'-0" 

DD-S-152 

DETAIL B 
SCALE: 3/8.=1' -a· 

(3/8x5x7W/2-
1/2"• X 4" LONG 
WELDED STUDS 

WW 4X4-W4.0 X W4.0 

SECTION 3-3 
SCALE: 3/4.=1'-o• 

DD-S-152 

3'-0" MIN. 

1'-6. 

TYP. REINF. IN FOOTING STEPS 

SEE DETAIL "B" FOR 
TYP. FOOTING STEPS 

6J 

ELEVATION 5-5 

SLOPED TO 
MATCH PAVEMENT 

GENERAL NOTES: 

1. PROVIDE CONllNUOUS WALL HORIZONTAL REINFORCEMENT 
AT EACH COURSE OF CMU (8" D.C.) BELOW FLOOR LEVEL 
AND AT EVERY SECOND COURSE OF CMU (16" D.C.) 
NIDVE FLOOR UEVEL. PROVIDE REINFORCEMENT 
IN EACH COURSE OF BRICK MASONRY CORBEL 
FOR DETAILS AND LOCATIONS, SEE ARCH. DWGS. 

2. THE DUCT BANK STUB-OUTS SHOWN ON THE FOUNDATION 
PLAN ARE FOR INFORMATION ONLY AND ARE INTENDED TO 
CLARIFY THE TYPICAL DETAILS SHOWN AT ELEVATION 
5 AND SECTION 6 WITH REGARD TO THE DUCT BANK 
PENE1RATION INTO THE BUILDING. FOR REQUIRED 
DIMENSIONS AND LOCATIONS OF ALL DUCT BANKS AND 
STUB-OUTS, SEE ELEC1RICAI. DRAWING DD-E-116. 

3. FOOTINGS ARE DESIGNED FOR AN ALLOWABLE SOIL 
BEARING CAPACnY OF 2500LBS PER SQUARE FOOT. 
FOOTINGS SHALL NOT BE CONSTRUCTED UNllL THE 
ALLOWABLE BEARING CAPACnY AT EACH FOOTING 
BOTTOM IS VERIFIED BY THE ENGINEER. 

4. NUMBER OF STEPS IN FOOTING SHALL BE DE1ERMINED 
FROM THE REQUIRED DUCT BANK ELEVATION. 

5. TIE BREAKER FLOOR OUTSIDE OF DEPRESSED AREA 
SHALL BE STEEL 1ROWB. FINISHED. 

6. DESIGN LOADS PER WMATA DESIGN CRITERIA. 

..! 
z 
ll: 

I'! 

~ 
GROUT 
SOUD 

TYP. CONC. DUCT BANK 
ENTRANCE STUB-OUT 
SEE: NOTE 2 

ryp ANCHORAGE FQR CAB! E 
PUWNG BfAMS 

SECTION 6-6 SECTION 9 
SCALE: 1 1/2"-1' 0" 

DD-S-152 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY STRUCTURAL DESIGN DRAWING 
ABOVE GROUND TIE BREAKER STATION 

DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 
OFFICE OF ENGINEERING AND ARCHITECTURE 

SECTIONS AND DETAILS 

SUBMITTED 
DAlE 



SECTION 4 
SCALE: 1/2" -1'-0" 

SECTION 5 
SCALE: 1/2" -1' a· 

DESIGNED INlH ...... ..,.,..... 
DRAWN 'ft!P v-
CHECKED._ ll:IIL ... 
APPROVED !BOX!:O) ..... ..,.,..... 
UP~Tm ENCM ...... ..,.,..... 

FOUNDATION PLAN 

E 
S-157 
SEE NOTE 2 

11·-4·1 2·-8· I 
8-'5(1YP.INTERIOR PILASTER) 

DETAIL A 
SCALE: 1/2"-1' a• 

SECTION 9-9 
SCALE: 1/2" -1' 0" 

(C.J) CONTROL JOINT SEE 
DETAILS. H AND J 

DWG. DD-S-157 (lYP.) 

S-157 

PlAlFORM 
DD-S-156 

,----'1rs 6X6X .25 

~ r ,_,,7 

BOLLARD 
STD. W.T. 6"1t 

STEEL PIPE 
SEE ARCH. DWGS. 

FLOOR PLAN 

SECTION 7 
SCALE: 1/2" 1' o• 

3-#5 CONT. 

1/2" EXP JT. FIUER WITH 1/2"X1" 
TWO COMPONENT SEAUNG COMPOUND 

WWF 4X4--W4xW+--, 

6 MIL VAPOR BARRIER OVER 
OF COMPACTED POROUS 

SUBGRADE MATERIAL 

DETAIL 8 
SCALE: 1/2" 1 • a• 

SECTION 10-10 
SCALE: 1/2" -1' 0" 

4-#5 

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

SECTION 2 
SCALE: 1/2"-1' o• 

SECTION 3 
SCALE: 1/2" -1' 0" 

GENERAL NOTES: 

. 
"' I 
"N 

WWF 4X4-W2.1 X2.1 

1. PROVIDE CONTINUOUS WALL HORIZONTAL 
REINFORCEMENT AT EACH COURSE OF CMU (8" O.C.) 
BELOW FLOOR LEVEL AND AT EVERY SECOND 
COURSE OF CMU (16" O.C.) ABOVE FLOOR LEVEL 
PROVIDE REINFORCEMENT IN EACH COURSE OF BRICK 
MASONRY CORBEL FOR DETAILS AND LOCATIONS, 
SEE ARCH. DWGS. 

2. THE DUCT BANKS AND STUB-OUTS SHOWN ON THE 
PLANS ARE FOR INFORMATIONAL PURPOSES ONLY 
AND ARE INTENDED TO CLARIFY THE TYPICAL DETAILS 
SHOWN ON "ELEVATION E-E" AND "ELEVATION F-F" 
OWG. DD-S-157 WITH REGARD TO THE DUCT 
PENETRATION INTO THE BUILDING. FOR REQUIRED 
DIMENSIONS AND LOCATIONS OF ALL DUCT BANKS 
AND STUB-OUTS, SEE ELECTRICAL DWG. DD-E-115. 

3. FOOTINGS ARE DESIGNED FOR AN ALLOWABLE SOIL 
BEARING CAPACnY OF 2500 PSF. FOOTINGS SHALL 
NOT BE CONSTRUCTED UNTIL THE ALLOWABLE 
BEARING CAPACnY AT EACH FOOTING BOTTOM IS 
VERIFIED BY THE ENGINEER. 

~ SUBSTATION FLOOR & TIRANSFORMER PAD SHALL BE 
STEEL TIROWEL FINISHED TO A TOLERANCE LEVEL OF 
1/8" IN 10'-0". 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY STRUCTURAL DESIGN DRAWING 
ABOVE GROUND TRACTION POWER SUBSTATION 
BLDG. TYPE "A" -FOUNDATION &: FLOOR PLANS DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 

OFFICE OF ENGINEERING AND ARCHITECTURE 

SUBMITTED 
DAlE 



lD 
I 

"' 

-

16 

6'-0" 10'-0" 

I EDGE 
OF 

BLDG 

I 

LOlNER OPNG. 

NOTE: 

1 
(SEE MECH. OWGS. FOR 
LOUVER OPENG. ELEVATION) 

I . 

DESIGNED ,.....,,.,_ __ v­
DRAWN PIC. wr- .......-
CHECKED .. ~ ,r.-RES.._ __ n;;: 
APPROVED !!ft'P!!!» 

UP~Tm ENOA 
~ 
v-

18'-4" 
\ 

15 

ROOF PLAN 
BLDG. TYPE-A 

18 

17'-0" 

I '-9" 1/4" HANGER~ 0 16" C.C. 

I 
W8X18 

SEE SECTION 20A l 

~ :-TS 6X6 MC12 

r ENTRANCE 
14'-0' 

ELEVATION 16-16 
SCALE: 1/4"=1'-0" 

I 

l'-9 

1'-6" "' 
BOTH ENOS~ 

I 

~ 
'b 

I 

"' 

PLATES 1/4X:..:.16"-"'J"'4'11--If-..Ji 
X11'-4" LG.-

J/4"f PUWNG 
EYES AT 1/4 POINT 

OF BOXED UENGTH 

1 

1YP 1/4 

SECTION 22A 
BOXED BEAM DETAIL 

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

L 1 1/4x1 

SECTION 20 
SCALE: J/4"-1'-0" 

SECTION 16C 
sCALE: J/4"-1'-o" 

BOND 

SECTION 21 
sCALE: 3/4.=1'-o• 

STEEL DECK W.R.22. WELD IN 
ACCORDANCE WITH t.IFR'S 
RECOMMENDATIONS. 

1/2"f STUD(1YP.) 

SIDE ELEVATION 

JOIST BEARING PLATE DETAILS 
SCALE: J"-1' 0" 

SECTION 13 SECTION 14 
SCALE: J/4"-1' 0" SCALE: J/4"-1' 0" 

GROUT SCUD 

MC12X10.6X14'-o• LG. 
SEE SECT. 20A 

L CONC.. UNTEL (8" BRG.) 

SECTION 18 
SCALE: J/4"-1' 0" 

SECTION 17 
TYP. LINTEL 

FOR DUCT OPNGS 
SCALE: J/4"=1'-0" 

SECTION 19 
SCALE: J/4"-1' 0" 

1 4 HANGER 11. 

,.+v~...-.{i(1YP.) 

SECTION 20A 
NOT TO SCALE 

ROOF FRAMING NOTES 
1. HORIZONTAL X-BRACING IS COMPOSED OF 5/8"f 

iF;::~t~~P?:'~T~~""-',..,.,"""''11' RODS AND EXTENDS FROM BOTTOM CHORDS OF 1~ JOISTS AND BOTTOM FLAGES OF W 18X40. EACH 
ROD SHALL HAllE A STANDARD 5/5"f TURNBUCKUE 
FOR ADJUSTMENT. 

SECTION 15 
SCALE: J/4"=1'-o" 

2. CABUE PUWNG SHEA\IE MAY BE ATTACHED TO WIDE 
FLANGE MEMBERS MARKED WITH AN ASTERISK • ON 
ROOF PLAN. 

J. ALL STEEL PIPE DIAMETERS ARE NOMINAL 

4. UNUESS NOTED DIFFERENTLY ALL BOLTS ARE ASTt.l 
A-325. 

5. WHERE ALT LOCATION FOR TRACTION POA\IER 
STUBSTATION CONDUITS IS USED REPLACE BEAM 1 
WITH 28K9 ALSO SEE DWG. DD-S-156 NOTE A. 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY STRUCTURAL DESIGN DRAWING 
ABOVE GROUND TRACTION POWER SUBSTATION DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 

BLDG. TYPE "A" ROOF PLAN AND DETAILS OFFICE OF ENGINEERING AND ARCHITECTURE 

SUB1111m 



~ECHANICAL PLATFOR~ PLAN 
(BLDG. TYPE A) 

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

-~ --: --- -

I 

'0 

--- -
• ®-0 

---- - -® 
• 0 

--- -

'0 
Q ~<f 
I 

-

= 
= J1J 
= t 

SECTION 29 
(AS SHOWN) 

SECTION 29A 
(DD-S-160 OPPOSITE HAND) 

NOT TO SCALE 

LS. 3X3X 1/4 

~~~~~=W~~~~~~ 

GUSSET PLATE 1/4 

(lYP.) 

(TRUSS T-3) 

wr 7X24 

4-3 4"• EXP BOLTS. 

LEGEND: 
@-c 15 x 33.9 

@- W 8 X 15 

@-C6X8.2 

@- 4 •• STD. WT. STEEL PIPE 

@- L 3 X 2 1/2 X 1/4 

{ij- 1 1/4"f STD. WT STEEL PIPE 

@- TOE PLATE 1 0 GA. 1" FLANGE 

@- 1/4" RAISED PATTERN PLATE 
(HOT DIP GALVANIZE) 

11/16"• nuu,o_...J 
FOR 5/B"f BOLTS 
ASTM A-307 

SEE SECT. 
FOR BRG. DETAIL 

SECTION 30 
SCALE: 1 1 /2" -1' -o· 

CAPil 
ELEVATION L1-L1 

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

L1 BENT 1!. 
...._ CAP 1!. 

5/B"f BOLTS 

GROUT 
souo (lYP.) 

.tllliE; BACK OF CHANNELS ARE TANGENT 
TO OUTSIDE OF PIPE. 

SEE PLATE DETAIL 

DETAIL L 
SCALE: 1 1/2"-1'-0" 

3 8X8X10 

SECTION 28-28 
SCALE: 1"-1'-0" 

00-S-156, 00-S-160 

~31 

SECTION 25-25 
SCALE: 1 1/2"=1'-0" 

SECTION 31-31 
SCALE: 1"=1'-0" 

4-1/2"• STUDS 
10 LG. 

26 26 ...._ __.... 

SECTION 22 
SCALE: 3/4"-1'-0" 

00-S-155 

SECTION 26-26 
SCALE: 3/4"-1' 0" 

DETAIL K 
sCALE: 3/4"-1' o· 

00-S-155 

PLATE DETAIL PART PLAN 
SCALE: 1/2"-1' 0" (AT END WALL PILASTER) 

NOTE A: 
TRUSSES T -3 AND DIAGONAL ROO BRACING TO BE OMITTED AND REPLACED BY 
STANDARD JOIST BRIDGING WHEN Al.TERNATI'IE LOCATION FOR TRACTION 
POWER CONDUITS IS USED SEE DWG. 00-S-160 

DESIGNED llll.RU , ..... ..,.,..... 
DRAWN 

......, , ..... ..,.,..... 
CHECKED IIUIU , ..... ---APPROVED !!E!XDCX!Ol _., ..,.,..... 
UP~Tm DIIM ..... ..,.,..... 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY 
DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 

OFFICE OF ENGINEERING AND ARCHITECTURE 

SUIIIITTm 
DATE 

STRUCTURAL DESIGN DRAWING 
ABOVE GROUND TRACTION POWER SUBSTATION 

~ECHANICAL PLATFOR~ PLAN, DETAILS 
AND ~ISCELLANEOUS DETAILS 

AS NOTED 



SECTIO~ 3~-~2 
SCALE: 1 4'-1 0 

36 ...... 

DETAIL G 
SCALE: 3/4"-1' 0" 

DD-5-154, DD-S-159 

SECTION ~3-~3 
SCALE: 1/4 -i' 0 

SECTION ~4-M 
SCALE: 1/4 -1' 0 

1 /2"0 ANCHOR BOLT -a• LONG 
WITH NliT AND WASHER 
(2 PLACES) 

SECTION 23-23 
SCALE: 3/4"-1'-0" 

DD-S-155 

ti(E.W) 

SECTION 36-36 
SCALE: 3/8"-1' 0" 

I 
flJ01ST 

I 
' 

.LEllEIIll: 

I 
W8x18 CABLE PUWNG BEAM 
2 L'e. 2-1/2x2-1/2 x3/16 
L 4x4x1/4 
1/4 GUSSET PLATE 
5/B"o ROD 
L 2 1/2x2 1/2 x1/4 

SECTION 35-35 
sCALE: 1/4" - 1'-o· 

2'-6" 
TYPE A ONLY 

ELEVATION E-E 
(DD-5-154 AS SH0\\1'1) 

ELEVATION E1-E1 
(DD-5-159 DPPOSilE HAND 

SCALE : 1/4" = 1'-0" 

ELEVATION F-F 
(DD-S-154 AS SH0\\1'1) 
ELEVATION F1-F1 

(DO 5-159 OPPOS11E HAND) 
SCALE: 1/4" x 1-o· 

SECTION 11-11 
SCALE: 3/4'-1'-o 

DD-S-154, DD-S-159 

t J01ST ~JOIST 
--~~-- I 

' 

13A f-'-...12~·-,.6·......---l 
,- TYPE 8 ONLY 

SECTION 24-24 
SCALE: 3/4"-1'-0" 

DD-5-155 

3/4"0 
PUWNG 
EYES 

SECTION 13A 
NOT TO SCALE 

DESIGNED,....,,.,__ __ V.. ~~~~~R~E~FE~RE~N~C·E ·D·RA·W·INCGs~~~~~~~I~•R<EV•IfSI!ON~s~~~~~~ NUMBER DESCRIPTlON !MolE BY DESCRIPllON 
DRAWN ,...,,. .... .____ __ .w- 08 2001 Rn'Md and 1-..d tM Auth 

CHECKED "'ll.,lj:::"'""'--- "',;: 

APPROVED!!MW» W.. 
UPIM.Tm EN8A v-

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY 

SUBIITTED 

DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 
OFFICE OF ENGINEERING AND ARCHITECTURE 

DETAIL H 
CONTROL JOINT IN EXT. WALL 

NOT TO SCALE 
DD-5-154, DD-5-159 

J01NT SEALANT BOND BREAKER 

~~:-~.:~·~--~·:l~~f-~·~>~·~~-~-~~ 
J01NT I 6" 1\"-----REINF. 
SEALAN""""T""""' f-"--

DETAIL J 
CONTROL JOINT IN BOND 

NOT TO SCALE 
DD-5-154, DD-5-159 

BOND BREAKER~ 

BEAM 

~· •.. ~:'/: ~·.:!~~- .:')l: .~<:·· ~·~-;·.-. . . 

J01NT SEALANT I \IJ'I._-"'RE"'INF"". 

SECTION 37-37 
NOT TO SCALE 

SECTION 12-12 
SCALE: 3/4"-1' 0" 

DD-S-154, DD-S-159 

STRUCTURAL DESIGN DRAWING 
ABOVE GROUND TRACTION POWER SUBSTATION 

t.liSCELLANEOUS DETAILS 

DRAWING NO. 
AS NOTED DD-S-157 



DESIGNED GONQW! V 
DRAWN -"""''"""'""'---~ 
CHECKED MIJARES ":..r:-83 
APPROVED g«prm'i 

UP~Tm ENIM 

....., ..,.,..... .... ..,.,..... 

SECTION 38 
SCALE' J/4"-1'-Q" 

DD-S-155 

~ 

i41 

TOP OF JOISTS 

SECTION 39 
seAl[, J/4"-1'-0" 

00-S-155 

SECTION 43-43 
SCALE' J" _,. -o· 

7 /8"x2" SLOTTED HOLES 
IN BEAM FLANGE-

• ..... ... 
~ 17: • 

~ - "' -
,. ,. ~ 

J/4"o THREADED \ 
WELDED STUD 1 J/4•LG. 

SECTIQ.N 4~ 
SCALE: 3 -1'-o 

8" 

SEE DETAIL N 

43 • 

(TYP.) }-,..-4 
1/4 

DETAIL 0 
SCALE' J"-1'-0" 

SECTION 41 -41 
SCALE' J/4"-1' o· 

6" 
BRG. 1!. 1" THICK 

SPOT FACE 1 1/2"o x 5/16.......___,. 

DETAIL N 
SCALE' ,._,. o· 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY 
DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 

OFFICE OF ENGINEERING AND ARCHITECTURE 

SUBIITTED .. .. 

'b 

OETAIL M 

NOTE: 

BRG. !.1" 
THICK 

1· 1/2" 

DETAIL M 
SCALE' J" ,. o· 

1. HOT DIP GALVANIZED BEARING PLATES 

STRUCTURAL DESIGN DRAWING 
ABOVE GROUND TRACTION POWER SUBSTATION 

BEAM AND BEARING DETAILS 



DESIGNED GONQ-IAR 

DRAWN J!!Ritw.DI_L__ 

CHECKED •IIJAR-ES.__ 
APPROVED GEC(DCCO) 

UP~Tm ENGA 

FOUNDATION PLAN 

11 
SEE El.EC. DWG. DD-E-116 

MECH. PlAlRlRM 
SEE DD-5-160 --+---, 

FLOOR PLAN 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY 
DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 

OFFICE OF ENGINEERING AND ARCHITECTURE 

SUBt.lmED APPRO\IED 
DIRECRlR 

NOTES: 
1. SECllONS NOT OEP1CTEO ON lHIS DRA\\lNG ARE SAME 

AS FOR BUILDING TYPE "A". 
2. FOR AODillONAL NOTES SEE DWGS. DD-5-154 AND DD-5-155. 

STRUCTURAL DESIGN DRAWING 
ABOVE GROUND TRACTION POWER SUBSTATION 

FOUNDATION PLAN AND ROOF PLAN 
BLDG. TYPE "B" 



I ~ -.!. 

~ 
-' :;; 

0 ~! 2 
S-155 

'b 
I 

lil 

27"-o· 
25'-8" 

S~115~ 

45 ..... 

...--
...11 
S-155 

....-
.!.!. 
SS-6 

18 
ss-e ...--

4~ 

78' 4" -
51'-4. 

·-o· 4-ROWS OF BRIOGING L 11f4x1hx~ 
SEE OET."K" OWG. 5-156 (EQ. SPCS.) 

s~~5~ \iffi~ ,l 
28 K9 ,.., 

~ If~:~ ~ I 
W18x40 '"'" BEAM If 

~x ~~ ><3 I..._ -
28 K9 

\ 
1' 4 1 • 0 

28 K9 l .... lsoxm BEAM LENG ~ 

28 K9 \ 1 -o· 

- \.__SEE NOTE 1. DWG. 

28 K9 00-S-155 (TYP.) 

SLOPE ~7~ 28 K11 

28 K11 
CABLE PUWNG BEAM lXI 
UNDER 

28 K11 I>« 
28 K9 ~ ~ 
28 K9 

28 K9 
r15 

ROOF PLAN 

1'-o" 

ln 
,I 

"' 

l 

b 
I 

le 
.,; 

~ 
Iii 
~ 

~3 

~ 
~ ln 

,I 

"' 

'b 
I 

lil 

- SEE NOTE 1. DWG. 
DD-5-155 (TYP.) 

-r-----~~-----~~-------~------r•rnGEOFBW~ 

DESIGNED K P'RtD 

DRAWN pte, MLBQUBI\IE 

CHECKED R FENG 

APPROVED !lEC(DCCO) 

UP~Tm ENCM 

1'-9" 1/4 HANGER PLATE AT 16" C.Q:-9 

SEE SECT.20A 
W8X18 

TSX6X 

MC12X10.6 

ENTRANCE 
14'-0' 

LOUVER OPNG. 

i-~~1 
18'-4" 

ELEVATION 44 
SCALE:1/4"=1'-o" 

4" 

3'-5" :f-5" 3'-5" 3'-5" 3'-4" 

s~~~ 
L---- REMOVABLE RAIUNG 

MECHANICAL PLATFORM PLAN 
N.T.S 

50'-o" 

NOTE: 
FOR BEARING DETAILS 
SEE DETAIL Q 
DWG. DD-5-158 

SECTION 45 
N.T.S 

SECTION 46 
N.T.S 

TOP OF BOND 
BEAM 

NOTES: 

LEGEND: 
@-c 15 x 33.9 

@-wax 15 
@-cexs.2 
@- 4 •• STD. WT. STEEL PIPE 

@- L 3 X 2 1/2 X 1/4 

(D- 1 1/4"• STD. WT STEEL PIPE 

@-TOE PLATE 10 GA.1" FLANGE 

@- 1/4" RAISED PATIERN PLATE 

1. SEC11DNS NOT DEPICTED DN lHIS DRAI'I1NG ARE SAME 
AS FOR BUIWING TYPE "A". 

2. FOR ADDI11DNAL NOTES SEE DWGS. DD-5-154 AND DD-5-155. 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY STRUCTURAL DESIGN DRAWING 
TRACTION POWER SUBSTATION 

ROOF PLAN, SECTIONS AND DETAILS DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 
OFFICE OF ENGINEERING AND ARCHITECTURE 

s,...mm 



<1 .. 

Ll <1 

TYPICAL SAFETYWALK/ CABLE TROUGH 
FOR BOX-TUNNELS 

CABLE lROUGH 
FOR DETAIL, 
SEE DWG DD-S-139 
& DD-S-91A 

l--l--11" 

6" 

TYPICAL SAFETYWALK/ CABLE TROUGH 
FOR AERIAL STRUCTURES 

DESIGNED .LIUIDU" ~ 

DRAWN ..::"-'o...._ __ ~ 

CHECKED M.A. 1~ 

APPROVED .J. RUDOLF ~ 

UP~TED 

TYPICAL SAFETIWALK/ CABLE TROUGH 
FOR N.A.T.M. TUNNELS 

CABLE TROUGH 
OPTION-1 

LOCK/HANDLE 

TYPICAL SAFETYWALK/ CABLE TROUGH 
FOR CIRCULAR EARTH TUNNELS 

--lf--.CABLE lROUGH 
SUPPORTS AND 
DIVISION OF 
lROUGH TO BE 
DESINGED BY 
SYSTEM 

TYPICAL SAFETYWALK/ CABLE TROUGH 
FOR CIRCULAR TUNNELS WITH PRECAST LINING 

~ 
I I 
I I 
I I 
I I 
I I 
I I 
I 

LOCKING ARM 
DETAIL-1 

GENERAL NOTES: 
1. DIMENSIONS AND DETAILS SHOWN 

ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHALL BE 
PROVIDED BY THE DESIGNER. 

n 
II 
II 
II 
II 
II 
I 
I 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY STRUCTURAL DESIGN DRAWING 
TYPICAL AERIAL STRUCTURAL / TUNNEL DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 

OFFICE OF ENGINEERING AND ARCHITECTURE CABLE TROUGH 

SUBNrnED NOT TO SCALE OR AS NOTED 



TALLER PARAPET .......... , 

DESIGNED . """' 
DRAWN .... 
CHECKED ......... 
APPROVED .&. UIIU 

UP~Tm 

CABLE 
lROUGH 

SEEDWG. 
DD-5-188 

I 
I 
I :-o- MIN. a..EAR 
I 

H.S. TIE IIJDS ·-· TYP 

TALLER PARAPET .......... , 

.ua-.. .... .......-.. .... ---...... .......-

.......-

{TRACK 

• 1 u• 
VARIES 6'-'P TD 7'-G 112"'--r-'-'i 

I 

•• 
u• VARIES 

•• I 
I 
I 
I 
I 
I 
I 
I 

u 112' 

1"-2'1•·-e 
C[JITACT RAn. 

£TRACK 

I 
I 
I 
I 
I 
I 

•• 

I 
I 
I 
I 

L===ILR ~~~...-b7='==r=--'::::J 

I 
I :-o• MIN. a..EAR 
I 
I 

~TRACK 

"" 1----D~~;---'-'l-

,.D 
DRJP NDTat 
<T'IPJ 

I~ .. 

H.S. TIE ADDS ... J. :···.·:. :••· 
TYP I 1------,a·~~~------1 

~ QRDER 

CROSS SECTION 
SINGLE TRACK STRUCTURE 

IDNOO~ I 

~ ... 
14'-CI" MIN. TAN&NT 

14'-u• MIN., SI.PER-ELEVATIDN--------,t ~•ac 
16'-CI" MAX. VITH RAD..ING ' _, 

I ' 
\ I \ 
I :-o- MIN. CLEAR \ 
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TYP 

CROSS SECTION 
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~ GIRDER 
~AERS 

DOUBLE TRACK STRUCTURE OPTION 2 

CAST -IN-PLACE 
CONCRETE 

u• 

TALLER PARAPET 
(IJ'TIIINNJ 

NOTES: 
1. THIS DRAI\lNG DEFINES THE BASIC EXTERNAL STRUCTURAL 

SHAPE AND DECK CONFIGURAllON. STRUCTURAL DEPTHS, 1\lDTHS, 
THICKNESS AND OTHER DETAILS ARE TO BE DElERMINED 
BY THE DESIGNER. 

2. DETAILS SUCH AS VOIDS. CHAMFERS AND OTHER llEMS WHICH 
ARE SHO~ ON THIS DRAI\lNG ARE NOT TO BE CONSIDERED 
CONTROLS. 

3. THE DRAI\lNG REPRESENTS PRECAST 
CONCRETE CONSTRUCllON 

4. SIMPLE AND CONllNUOUS STRUCTURES SHALL BE CONSIDERED. 

5. GIRDER BEAM AND DECK AUGNMENT ON CURIIES. CURVATURE 
SHALL BE AS FOLLOWS' 

6. PIER COWMNS AND PIER CAPS SHALL BE CONCRElE 

7. FOR ow_ 
DIMENSIONS, REFER TO MANUAL OF DESIGN CRilERIA. 

8. llL lED GIRDER CROSS SECllONS ARE SHO~ FOR FULLY 
SUPERELEVAlED CURIIE ON SPIRALS. THE W.P. WILL CHANGE 
RELAlli/E TO CENTER OF GIRDER. MIN. RADIUS = 1000'-0". 

9. DIMENSION "A" IS CONSTANT. 

10. ACOUSllCAL BARRIER TO BE USED ONLY AT LOCAllONS 
DESIGNAlED BY THE ACOUSllCAL CONSULTANT. STANDARD 
PIPE RAIUNGS SHALL BE USED WHERE SHO~ AND 
ADJACENT TO SAFETY WALKS WHERE ACOUSllCAL 
BARRIERS ARE NOT REQUIRED. 

11. ATTACHMENTS TO PRESTRESSED GIRDERS SHALL BE MADE BY 
\\£UliNG TO EMBEDDED PLA1E5 OR EMBEDDED FITllNGS. NO 
ATTAO-IMENTS SHALL BE MADE BY DRIWNG INTO GIRDER EXCEPT 
FOR TRACK FASTENERS AND APPURlENANCES AND AS UMilED BY 
00-T-1 AND 00-5-93. 

12. HANDRAIL POSTS SHALL BE INSTALLED IN A 1/ERllCAL POSillON. 

13. FOR TANGENT SECllON SEE 00-5-139. 

14. FOR CABLE TROUGH SEE DETAIL A, 00-5-139 & DD-5-168. 

15. S.E. MAX. 6 INCHES. 

16. FOR OPllON 1, SEE DWG DD-5-89. 

GENERAL NOTES: 
1. DIMENSIONS AND DETAILS SHOWN 

ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHALL BE 
PROVIDED BY THE DESIGNER • 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY STRUCTURAL DESIGN DRAWING 
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PRECAST CONCRETE -
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TALLER PARAPET 
C!J'TIIN\L) 

DESIGNED J. IIIIXIF 
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CABLE 
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SEEDWG. 
DD-5-188 
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BDTlDI F"LAME 
STlf"f"ENER 

CBil..TED. TYP,) 

TALLER PARAPET 
C!J'TIIN\L) 

11-GO REFERENCE DRAWINGS ..,.,.... 
NUMBER • .,.,.PilON 

11-GO ..,.,.... 
11-GO ---11-GO ..,.,.... 
..,.,.... 

{TRACK 

• 1 u• 
VARIES 6'-'P TD 7'-G 112"'--r-'-'i 
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POST 
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I 
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I 
~ ~GIRDER 

AER 
~ GIRDER 

CROSS SECTION 
DOUBLE TRACK STRUCTURE OPTION 2 

NOTES 
1. THIS DRAVt1NG DEFINES THE BASIC EXlERNAL STRUCTURAL 

SHAPE AND DECK CONFIGURATION. STRUCTURAL DEPTHS. Vt1DTHS, 
THICKNESSIES AND OTHER DETAILS ARE TO BE DETERMINED 
BY THE DESIGNER. 

2. DETAILS SUCH AS VOIDS. CHAMFERS AND OTHER ITEMS WHICH 
ARE SHOWN ON THIS DRAVt1NG ARE NOT TO BE CONSIDERED 
CONTROLS. 

3. SIMPLE AND CONTINUOUS STRUCTURES SHALL BE CONSIDERED. 
4. STEEL BOX GIRDER AND DECK AUGNMENT ON CUR'IES, 

CUR VA lURE SHALL BE AS FOLLOWS: 
a. STEEL BOX GIRDER, CURVED OR CHORDED. 
b. DECK, CUR'IED. 

5. PIER COLUMNS SHALL BE CONCRETE, PIER CAPS STEEL 
6. FOR DWA, OW , E.O. AND M.O. VALUES, AND lRACK CENlER 

DIMENTIONS, REFER TO MANUAL OF DESIGN CRITERIA. 
7. TILlED GIRDER CROSSySECllONS ARE SHO'M\1 FOR FULLY 

SUPERELEVA TED CUR'IE, ON SPIRALS THE W.P. Vt1LL CHANGIE 
RELATI'IE TO CENTER OF GIRDER, MIN, RADIUS = 1,000'-0" 

8. STEEL GIRDER AND PIER CAP TO BE PAINTED BROWN 
FED. SPEC. NO. 20040. UNLESS WEATHERING STEEL IS USED. 

9. DIMENSION "B" IS CONSTANT. 

10. USE ACOUSTICAL BARRIER AT LOCATIONS DESIGN A TED BY 
THE ACOUSTICAL CONSULTANT. STANDARD PIPE RAILS SHALL 
BE USED 'WHERE SIHOWN AND ADJACENT TO SAFETY 
WALKS WHERE ACOUSTICAL BARRIERS ARE NOT REQUIRED. 

11. HANDRAILS SIHALL BE INSTALLED IN A VERTICAL POSITION. 

12. TRANS'IERSE TOP REINFORCEMENT SIHALL BE SPACED AT 7 1/2" 
ON CENTERS IN CONCRETE DECK TO PROVIDE SPACE FOR RAIL 
FASTENER ANCHOR BOLTS. 

13. FOR CABLE TROUGIH, SEIE DWG. DD-5-139. 

14. S.E. MAX. 6 INCHES. 

15. FOR DETAILS OF INSPECTION ACCESS AND DRAINAGE PROVISIONS, 
SEIE DWG. DD-5-128. BOX SIZE SIHALL BE ADEQUATE FOR TRAVEL 
INSIDE THE BOX FOR INSPECTION. 

GENERAL NOTES: 
1. DIMENSIONS AND DETAILS SHOWN 

ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHALL BE 
PROVIDED BY THE DESIGNER. 
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GENERAL NOTES: 
1. DIMENSIONS AND DETAILS SHOWN 

ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHALL BE 
PRCMDEO BY THE DESIGNER. 

3. FOR MORE NOTES, SEE DD-S-89 
&: DD-S-139. 
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GENERAL NOTES: 

DD-S-168 

1. DIMENSIONS AND DETAILS SHOWN 
ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHALL BE 
PRO'IIDED BY THE DESIGNER. 

3. FOR MORE NOTES, SEE DD-S-89 & 
DD-S-139. 
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DESIGNED J. RUDOLF ~ 

DRAWN -'"""'-----~ 
CHECKED M.A.JE.C. ~ 

APPROVED J. RUDOLF ~ 

UP~Tm """"'55lll"r 

.--·~ CDNTACT 

~PIERS 

PDST 

....... 

CROSS SECTION 
DOUBLE TRACK STRUCTURE 

GENERAL NOTES: 
1. DIMENSIONS AND DETAILS SHOWN 

ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHALL BE 
PROVIDED BY THE DESIGNER. 

3. FOR DETAILS AT BEARINGS lie PIER CloP 
SEE DWG. DD-S-91A OR 91 B. 
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NOTES: 

TALLER PARAPET 
<DPTIDNAL> 

NDTCH 
CTYP.l 

6" 

1. THIS DRA\\lNG DEFINES THE BASIC EXTERNAL STRUCTURAL 
SHAPE AND DECK CONFIGURA 110N. STRUCTURAL DEPTHS. 1\lDTHS, 
THICKNESSES AND OTHER DETAILS ARE TO BE DETERMINED 
BY THE DESIGNER. 

2. DETAILS SUCH AS VOIDS, CHAMFERS AND OTHER ITEMS WHICH 
ARE SHOWN ON THIS DRA\\lNG ARE NOT TO BE CONSIDERED 
CONTROLS. 

3. SIMPLE AND CON11NUOUS STRUCTURES SHALL BE CONSIDERED. 

4. PIER COLUMNS SHALL BE CONCRETE. 

5. STEEL GIRDER AND PIER CAP TO BE PAINTED BROWN 
FED. SPEC. NO. 20040. 

I ' I 
I I ' 
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TALLER PARAPET 
CDPTIDNAL> 

DRIP NDTCH 
CTYP.l 

2 PIERS 

CROSS SECTION 
SINGLE TRACK STRUCTURE 

6. ACOUS11CAL BARRIER TO BE USED ONLY AT LOCA 110NS 
DESIGNATED BY THE ACOUS11CAL CONSULTANT. STANDARD 
PIPE RAIUNGS SHALL BE USED 'WHERE SHOWN AND 
ADJACENT TO SAFETY WALKS WHERE ACOUS11CAL 
BARRIERS ARE NOT REQUIRED. 

7. HANDRAIL POSTS SHALL BE INSTALLED IN A 'IER11CAL POSI110N. 

8. TRANSVERSE TOP REINFORCEMENT SHALL BE SPACED AT 7 1/2" 
ON CENTERS IN CONCRETE DECK TO PROIIIDE SPACE FOR RAIL 
FASTENER ANCHOR BOLTS. 

9. FOR CAIBLE TROUGH, SEE DD-5-139 lie DD-5-168. 

10. FOR DETAILS OF INSPEC110N ACCESS AND DRAINAGE PROIIISIONS, 
SEE DWG. DD-5-128. BOX SIZE SHALL BE ADEQUATE FOR TRAVEL 
INSIDE THE BOX FOR INSPEC110N. 
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APPRO'IED 
DIRECTOR 
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APPROVED J. RUDOLF" 

UP~Tm 

.--·~ CONTACT 

BOTTOM FLANGE 
SllFFENER 
(BOLTED, TYP.) 

2PIERS 

CONTINUOUS 

CROSS SECTION 
DOUBLE TRACK STRUCTURE 

GENERAL NOTES: 
1. DIMENSIONS AND DETAILS SHOWN 

ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHALL BE 
PROVIDED BY THE DESIGNER. 

3. FOR DETAILS AT BEARINGS lk PIER CAP 
SEE OWG. DD-S-91. 
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NOTES: 

TALLER PARAPET 
<CPTICNAL> 

6" 

1. THIS DRA\\lNG DEFINES THE BASIC EXTERNAL STRUCTURAL 
SHAPE AND DECK CONFIGURA 110N. STRUCTURAL DEPTHS. 1\lDTHS, 
THICKNESSES AND OTHER DETAILS ARE TO BE DETERMINED 
BY THE DESIGNER. 

2. DETAILS SUCH AS VOIDS, CHAMFERS AND OTHER ITEMS \\liiCH 
ARE SHOWN ON THIS DRA\\lNG ARE NOT TO BE CONSIDERED 
CONTROLS. 

3. SIMPLE AND CON11NUOUS STRUCTURES SHALL BE CONSIDERED. 

4. PIER COLUMNS SHALL BE CONCRETE. PIER CAIPS STEEL 

5. STEEL GIRDER AND PIER CAIP TO BE PAINTED BROWN 
FED. SPEC. NO. 20040. 

..... .. , .. 

TALLER PARAPET 
<CPTIONAL> 

DRIP NOTCH 
CTYP.l 

BOTIOM FLANGE 
S11FFENER 
(BOLTED, TYP.) 

2 PIERS 

CROSS SECTION 
SINGLE TRACK STRUCTURE 

6. ACOUS11CAL BARRIER TO BE USED ONLY AT LOCA 110NS 
DESIGNATED BY THE ACOUS11CAL CONSULTANT. STANDARD 
PIPE RAIUNGS SHALL BE USED '\\liERE SHOWN AND 
ADJACENT TO SAFETY WALKS \\liERE ACOUS11CAL 
BARRIERS ARE NOT REQUIRED. 

7. HANDRAIL POSTS SHALL BE INSTALLED IN A 'IER11CAL POSI110N. 

8. TRANSVERSE TOP REINFORCEMENT SHALL BE SIPACED AT 7 1/2" 
ON CENTERS IN CONCRETE DECK TO PROIIIDE SPACE FOR RAIL 
FASTENER ANCHOR BOLTS. 

9. FOR CABLE TROUGH, SEE DD-5-139 lk DD-5-168. 

10. FOR DETAILS OF INSPEC110N ACCESS AND DRAINAGE PROIIISIONS, 
SEE DWG. DD-5-128. BOX SIZE SHALL BE ADEQUATE FOR TRAVEL 
INSIDE THE BOX FOR INSIPEC110N. 

11. FOR SUPERELEVA TED SEC110N, SEE DWG DD-S-92. 

12. FOR OP110N 1, SEE DWG DD-5-148. 
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GENERAL NOTES: 
1. DIMENSIONS AND DETAILS SHOWN 

ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHAlL BE 
PROVIDED BY THE DESIGNER. 

J. FOR MORE NOTES & DETAILS. 
SEE DWGS DD-S-89 & S-1 39 
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GENERAL NOTES: 
1. DIMENSIONS AND DETAILS SHOWN 

ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHAlL BE 
PROVIDED BY THE DESIGNER. 

J. FOR MORE NOTES & DETAILS, 
SEE DWGS 00-S-89 & S-1 39 
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GENERAL NOTES: 
1. DIMENSIONS AND DETAILS SHOWN 

ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHAlL BE 
PROVIDED BY THE DESIGNER. 

J. FOR MORE NOTES & DETAILS, 
SEE DWGS DD-S-89 & S-1 39 
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GENERAL NOTES: 
1. DIMENSIONS AND DETAILS SHOWN 

ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHAlL BE 
PROVIDED BY THE DESIGNER. 

J. FOR MORE NOTES & DETAILS, 
SEE DWGS DD-S-89 & S-1 39 
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GENERAL NOTES: 
1. DIMENSIONS AND DETAILS SHOWN 

ARE MANDATORY. 

2. DIMENSIONS NOT SHOWN SHAll. BE 
PROVIDED BY THE DESIGNER. 
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TYPICAL PARTIAL FRAMING PLAN 
N.T.S. 

NOTES: 

1. REINFORCING BARS AND/OR PRESTRESSING TENDONS IN 
COLUMNS, BEAMS, AND DOUBLE TEES ARE NOT SHOWN FOR 
CLARITY. 

2. ONLY THE REBAR PATTERNS ARE SHOWN FOR BRACKETS, 
AND THE SPECIAL STIRRUP. PATTERNS ARE SHOWN FOR 
INVERTED TEES, SPANDREL BEAMS AND THE DOUBLE TEES. 
THE COMPLETE REINFORCEMENT IN THE STRUCTURAL 
ELEMENTS SHALL BE DESIGNED AND SHOWN ON DESIGN 
DRAWINGS, BY THE DESIGN/BUILD CONTRACTOR, AND 
SUBMITTED FOR APPROVAL TO THE AUTHORITY. 

3. THE DESIGN/BUILD CONTRACTOR TO MAKE ADEQUATE 
PROVISION TO ENSURE THAT THE NUT WILL NOT GET LOOSE 
DURING THE SERVICE LIFE. SHOW THE REQUIRED TORQUE ON 
THE DESIGN DRAWINGS SUCH THAT THE PADS WILL NOT GET 
OVERCOMPRESSED. DO NOT OVERTIGHTEN THE NUTS. 

SEE DWG. DD-S-PF-4

1 
FOR DETAILS 

NOTE 4, TYPICAL 

/'---
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I 
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--i-- (TYP.) 

. "4 
<I 4 

N.i"THICK 
BEARING PAD ADHERED 

STEEL PLATES 
EMBEDDED IN INVERTED 
T-BEAM AND THE CORBEL 
BELOW 

TO EMBEDDED STEEL PLATE 
(SEE NOTE 5, TYPICAL) 

ALL-THREAD ROD W/NUT 
& WASHER PLATE AND 
SLEEVE (TYP.) 

SECTION -1 
INVERTED TEE BEAM AT BEARING 

N.T.S. 

4. PROVIDE LATERAL PRESTRESSING IN THE FLANGE SLAB AT 
EACH END OF DOUBLE TEES, TO PREVENT CRACKING AND 
OTHER DAMAGE DURING HANDLING AND TRASPORTATION. 
TWO FULL LOOPS OF PRESTRESSED STRAND, EACH 360", AT 
EACH END SHALL BE REQUIRED. 

5. THE BEARING PADS SUPPORTING INVERTED TEE BEAMS, 
SPANDRELS, L-BEAMS OR DOUBLE TEE BEAMS SHALL BE 
FABREEKA, CAPRALON OR APPROVED EQUAL. FOR ABOVE 
BEAMS WITH SMALLER SPANS AND LESSER LOADS ON 
BEARINGS, MASTICORD BEARING PADS MAY BE USED WITH 
THE AUTHORITY'S PRIOR APPROVAL. 

SPECIAL NOTES; 
1. This Drawing Reflects WMATA's 

standard design approach. 
Project specific drawings must be 
developed by the Contractor 
which reflect this Design Philosophy 

2. Dimensions and details shown are 
mandatory. Dimensions not shown 
shall be provided by the designer. 
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STUDS.) 
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PRECAST COLUMN 

COIL INSERT & EMBEDDED 
STEEL PLATE (TYP.) 

SECTION- 2 
EXTERIOR L-BEAM 

N.T.S. 
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I. 

PRE TOPPED 
DOUBLE TEE 

IN. i" THICK BEARING PAD 
ADHERED TO EMBEDDED STEEL 
PLATE BELOW. (SEE NOTE 5, TYP.) 

PROVIDE CLOSED STIRRUPS IN LEDGE 
DISCONTINUE LEDGE AT COLUMN FACE • 

NEOPRANE BEARING PAD 
MIN. i"THICK (TYP) 

ALL - THREAD COIL ROD(TYP) 
W/WASHER & NUT (SEE NOTE-3) 

SEAL POCKET WITH PLASTIC CAP 

;., EXTERIOR L-BEAM -----1 
!' vol·: 0 ~ ~-

SLEEVE (TYP) 

1 I> 0 • ... 

.. 01~0; ~$· ~· ~ 
PRE TOPPED 
DOUBLE TEE 

CLOSED STIRRUPS ------H 

EMBED MIN. i"THICK STEEL 
PLATES OF SUFFICIENT SIZE TO 
ACCOMMODATE MOVEMENTS (TYP. 

v~ .i. 
SEE NOTE 3 

IN. i"THICK BEARING PAD 
ADHERED TO EMBEDDED STEEL PLATE 

EMBED MIN. i"THICK STEEL: BELOW. (SEE NOTE 5, TYPICAL) 
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SECTION- 3 
EXTERIOR L-BEAM 

N.T.S. 
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DI!TAIL· B 
CORBEL REINFORCING 
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1. SEE NOTES ON DRAWINGS DD-S-PF-1. 

2. CONNECTION POCKETS ARE NOT REQUIRED WHEN WASH IS 
CAST -IN-PLACE. 

3. WALL REINFORCEMENT IS NOT SHOW!\! HERE FOR CLARITY. 
WALL REINFORCEMENT TO BE DESIGNED AND SHO\\N ON THE 
DESIGN DRAWINGS BY DESIGN/BUILD CONTRACTOR. 

DESIGNED _Sio.t==---- 0~~1 .....,.,==-r---R_EF_E_R_EN_c-=E=DR=J.=W=IN.,.,.o_s ____ _.-=-:-::=-T"""=,.,.........---RE_v_ls-=IO=N=s==-----1 
DRAWN K.W .. s.z. m::2l. 1-'-'-NU=M=B=ER"-+------=D=ES=C=RIPTI:....:..:..:;O.:..:..N -----......-=D="TE=--t--=-BY'-+------=D=ESC=:.::RI.:....:PTI=O=N-----11 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY STRUCTURAL DESIGN DRAWING 
PRECAST PRESTRESSED PARKING STRUCTURE 

SECTIONS & DETAILS 
IMlE 

CHECKED _.R::!._ ___ 0~~1 -----+--------------------+-+-------------1 

APPROVED .R 0~-:1 -----+--------------------+-+-------------1 

UPDATED ---- 0&1'1 -----+--------------------+-+-------------1 
SUBMITTED 

DEPARTt.iENT OF TRANSIT SYSTEt.i DEVE ;L- '--~~ 
OFFICE OF ENGINEERING AND ARCH IT -J(d?c"J /Ft 

APPROVED 
DATE DIRECTOR 

10/21/01 
DATE 

SCALE DRAWING NO. I 
DD-S-PF-002 PS NOTED 



1.&.1 
t!l 

.(.1 
.<1 

. <1 

</J. 

6" LONG STAINLESS STEEL BAR 
SUPPUED IN VARIOUS DIAMETERS 

<1 
<1 

~ Ll _. __ <i ________ ......._ A . .. 
-------------, c 

1.&.1 
a_ 
a_ 

~ 
-.zr :---::-~ ~---:-----

. . . <1 A . . . . .a 

------------- _j 

1.&.1 
a::: 
a_ 

•NOTEa 

<1 

A· 

1. BAR /PLATE WELD RANGE 
UPPER ~~~ OF PLATE 

.<1 

STAINLESS STEEL 
PL 1"x 2"x 8" 
W/#4 BARS (TYP.) 

2. ~" JOINT BETWEEN TEE COMPONENTS MAY VARY IN FIELD 
~· (+Ji~-0') TYPICALLY 
~" (+.1!!':-0') C RAMPS 

SPECIAL NOTES: 

1. 1'1111 l:ll-*lg RllllecD VIIMATA'a ........... ~ 
Pnlject8pdk:cnwqa ...... 
dMIIIoped br .. OanncW.ttil 
.-..c:t ..... ~ PIAMipliJ. 

SECTION A-A 
N.T.& 

JOINT WIDTH SMALLER 
THAN BAR DIAMETER 

... A .. <1 
A" 

<1. 

FLANGETOFLANGECONNEcnON 
N.T.& 

(SPACING NOT TO EXCEED 4'- Cr) 
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a::: 
a_ 

.(.1 
.<1 </J. 

Ll _..:....__...::1 ________ __._ 

- -:-z:~--:- -::- -::;--.- -.----
. . . . <1 A . . . . .a 

<1 

A· 

.<1 

STAINLESS STEEL 
PL 1"x 2"x 8" 
W/#4 BARS (TYP.) 

JOINT WIDTH 

SECTIONa.a 
N.T.& 

<1 

... A .. <1 

JOINT WIDTH EQUAL OR LARGER THAN BAR DIAMETER. 
(NOTE: SEE SECTION A-A FOR OTHER DETAILS) 

A" 

<1. 

SUDE BEARING PAD. 

I<OROLATH P.E. SUDE BEARING PAD 
l"x 3"x 0'-3" 
{ERECTOR-EPOXY UPPER PAD 
TO lEE FLG. & LOWER PAD TO ANGLE) 

. · ....•. . . . 
. •. : . '• ..... .. . .. · 
.· ·.oq., .. 

•· ··~ : ... 
. : . 

•-q..; · . 

. ... ... . .... ·. 
·.'11···. 

... .,· ... 

=-j 1--EXPANSION JOINT. 

PARTIAL PLAN D&TAIL 
N.T.& 

Pl ASSY.~"x 4" x 0' - 4" W/ 
(2) Ji"• x 2" LG. HCA & 

(1) ~·- FERRULE 

L 3"x 3" 11 ~· x 2' - 6" LG 
W/ (1 )1"•"• HOLE & 
(1) 1"1"11 3" LG. SLOT 

~· DIA. x 0' - 3" LG. ALL-THREAD 
W/ LOCK WASHER & HEX NUT 

D&TAILS OF FLANGE SUPPORT 
AT EXPANSION JOINTS 

N.T.& 

. . . . 
• •• oq 

.. ' I' 1 

: ... ·• .. 
.· . . :• . .. .. .. ··,.•: 

. .... 
... : ~·. 

:. .:". .... 
. :• · .. -
. ........ . . .. 
. . .. 

·· . ... ..q, : . . .... •, 

l'. 

<1 

<1 

<I 
·A 
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" DEEP V-GROVE OND BREAKER ONL 
CONTROL JOINT N WASH AREA OVER 

22" 2'-0" . DOUBLE TEE(lYP.) 
~~W~~~H(~17"~M~A~X)~~------------~I 

.(!" 

~- ;,s 

~ 
0 
t-.1 

PL ~"x4'x0'-4" 
(GALVANIZED) 
W/ 2-#4 BARS 
x3'-6"LG. (TYP) 
LOCATED 0 TEE 
BETh£EN LEGS 
(SPACING PER DESIGN) 

I 
I 

I 
I 

I 

I 
I 

I 

LL.I 
0 
3: 
t-.1 
.,....(/) 

LL.I 
old~ 
ow 
.,.......I 

ID 
ct::=> 
~g 

a 
0 

z 
ISE 

t-.1 

LL.Icn 
Qw 
==~ 
iow 
.,.......I 

ID 
ct::=> 
~g 

old~ 
oio 

/15 BAR x 1 '-9'" SEE PLAN BELOW 
I 

ct::ct:: 

~~ 
a a 
C\11'") 

~ 

NOTES; 

1. STANDARD COMPONENT DATA: 
- STANDARD GIRDER STEM WIDTH SHALL BE 22" MINIMUM 
- GIRDER DEPTH SHALL BE DETERMINED BY JOB 

PARAMETERS AND SHALL BE MINIMUM OF 44" 

2. PRESTRESSING TENDONS AND OTHER REINFOCEMENT NOT 
SHOWN FOR CLARITY SHALL BE IN ACCORDINANCE WITH THE 
ACTUAL DESIGN. 

(A 70S-GALVANIZED) 

PL ~"x4'x0'-6" 
(GALVANIZED) 
W/ 2-~"DIA. x 4" HCA's 
(LOCATED MATCHING PLS 

MIN.~"THK. IN TEE FLANGE) 
BEARING PAD ADHERED 
TO EMBEDDED STEEL PLATE 
SEE DWG. DD-S-PF-1/SECTION-1 (TYP.) 

CLOSED STIRRUPS 
(SIZE AND SPACING PER DESIGN.) 

1/5 x 1' -9" LONG BARS 
WELDED TO EMBEDED 
STEEL PLATES 

I· SEE NOTE 4 FOR STEM SPACING ·I 
TYPICAL PRI!CAST DOUBLI! TEl! SI!CTION 

N.T.a 

1. THE PRECAST PRETENSIONED DOUBLE-TEES SHALL BE PRETOPPED. 

2. CONCRETE SHALL HAVE A MINIMUM 28-DAY STRENGTH OF 6000 PSI. 

3. DOUBLE-TEE FLANGE THICKNESS SHALL BE 5'" FOR 15'-0" WIDE DOUBLE TEES. 
HOWEVER, IF CONCRTE HAVING A MINIMUM 28-DAY STRENGTH OF 7000 PSI IS 
USED, A REDUCED FLANGE THICKNESS OF 4~" AND REDUCE TOTAL DEPTH OF 
2'-10~" OF THE DOUBLE-TEE WILL BE ACCEPTABLE. 

4. THE STEM SPACING OF THE DOUBLE-TEES SHALL BE HALF OF THE NOMINAL 
WIDTH OF THE DOUBLE-TEES. AN EXCEPTION TO THE STEM SPACING FOR THE 
12'-0" DOUBLE-TEES SHALL BE AS NOTED BELOW: 

A STEM SPACING OF LESS THAN 6'-0", BUT NOT LESS THAN 5'-0", WOULD 
BE ACCEPTABLE WITH PRIOR APPROVAL OF WMATA, PROVIDED AND INCREASED 
FLANGE THICKNESS OF 4~" AND A MINIMUM 28-DA Y STRENGTH OF CONCRETE 
OF 7000P.S.I. IS USED. 

5. THE CANTILEVER LENGTH OF BOTH FLANGES SHALL BE EQUAL 

INVI!RTED TEl! BI!AIIS SUPPOIIn'ING 
DOUBLI! TEl! BI!AIIS PARTIAL PLAN DI!TAIL 

N.T.a 
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/ :·. ':'~~-
J . 

-A' 

. 4 ~. . .o~ .:.tll------:;~·6 -:-::::7-;c;;:OI-I"----1 
. ~ ... ,_,, 

. . • ... (TYP.) 
~. .. " 
.. ·. ~ · ---M---t-..,.2=-="CL=-

~ " . 
~ .. "'= .,._:,1:·;·:\::_~;1 

d
• .A ... IF'7 

. 4 .. 

·.·_.__J ·...,..,. . ...._.•....., ..... ~ J SEE DWG. DD-S-PF-4 
. ..- FOR FLANGE THICKNESS 

·. ~ ... .. . . ·• 
~-· A . . · 4 

Ill .. : .. 
SHEAR REINFORCEMENT----+-.

41

;....:. -·71"· ..:..4_-~____.1-+t•....._l-+-ll~-f-o-.....,.~---+(::,. . ~ A_ ~ 
(SEE NOTE 3) ~- ~ . . ~ -· 1~ ;"' . . . ; . . .' .4 

• - • -~ 
~-~- ~- .•. ·. "I• ·:-~-~A· ... ---~ 

J. · .. -~ ... ~- .. -~ 

MIN.i"THICK BEARING:;;;;;~;----j"'---'4-~-~~--:--:"';:-. ~~~l!!lt!!ld!!!!l~~~~!=!~~~=· ====·~~~~-·_· .... ~.:....:--I 
P AD ADHERED TO EMBEDDED . . ~- jJ; ll 
STEEL PLATE BELOW {TYP.) SEE ~ . 4 . . ~ . 

NOTE 5 ON DWG. DD-S-PF-1 .·. . ~ . . • •··.· I 
MIN 1 CL TO ' 4 :. 6" 
~~~~~~--~r--4~-

WELD TO BEARING 
PLATE FOR ADEQUATE 
BAR DEVELOPMENT LENGTH 

END OF BAR . . .. 4 • • • • .. 

Av 

CLOSED 
STIRRUPS 
(SEE NOTE 3) 

~-. 

REINFORCEMENT DETAILS 
DOUBLE-TEE BEAll ENDS AT BEARING 

N.T.& 

Ah~--~ 

I. 3·-a· .I 
MIN. 

WELD Av & As TO BEARING;~ 
PLATE FOR ADEQUATE BAR r- - r- - - -
DEVELOPMENT LENGTH --~/ ~ 

"" h. 

MIN. 1" CL. II 
FROM END or' . • 

6" \ As....l 

BAR 

UINPORCI!MI!NT DI!TAILS 
INVERTED TEE BEAll ENDS AT BEARINGS 

N.T.& 
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~~ 

~ 

.,_ 

-.4 -~ 

2'-0" 
WASH 
(TYP.) 

ON DWG. DD-S-PF-1 (TYP.) 

(

SEE NOTE- 4 

. ·. .· ._ ._. ~ a ···.:.:-::.·-.. .. :"' . . 
~ · . ':·:. ...J -.. I. ·.Iff' J SEE DWG. DD-S-PF -4 

• ·.4 'IF 'a -'-----:-_~. ·.. FOR FLANGE THICKNESS 

• . .t. -~ .. . • ~ 4 

SHEAR REINFORCEMENT·----+----.·:..;..."'_-· -,....,..-+-~f-4--,.1-f~l--lo .. l-:::'~,...,.......,,.~ .· . . : 4li .:~I--HAIRPIN BAR~~-----: 
(SEE NOTE 3) ~ : A ~ A-++~!o!+++l.i! __ .,_., •.. ·,_~-;J.· -~~ I. ~~~~; .I 

• 4 I' "io......-JI-!fo+~.....-~-- ·. -~ . ·.. . . _: ) 

~ 44 :·_-·"'_4s-~ . _· --~~ , .... ~ : 

''if.~ <f -~~_:; J .•. : 

~ A. 
MIN.i"THICK BEARING .. 
PAD ADHERED TO EMBEDDED 1 .. · .. 

STEEL PLATE {TYP.) SEE NOTE 5 
ON DWG. DD-S-PF-1 ~:. 

~._- .• ~ 
II· ll ~ ... ~.. . t, 

.!!. • 1\ ... . A ~: 

- ~-. .. 
.< .. . 1-

6" ~WELD TO BEARING 
PLATE FOR ADEQUATE 

:.&:! 
MIN 1 CL TO -• .• ·. 
END OF BAR 

~ . . :,; 
~ .. "'. : ~- . . (MIN.) BAR DEVELOPMENT LENGTH. 

PROVIDE FLARE BEVEL WELD ON 
EACH SIDE OF BAR 

REINFORCEMENT DETAILS 
AT DAPPED DOUBLE-TEE BEAll ENDS AT BEARING 

N.T.& 

1. DESIGN OF PRECAST DOUBLE TEES AND INVERTED TEE BEAMS SHALL 
BE BASED ON PERFORMANCE DESIGN, AND WMATA CRITERIA. 

2. ONLY VERTICAL AND HORIZONTAL SHEAR REINFORCEMENTS ARE SHOWN. 
OTHER REINFORCING BARS ARE NOT SHOWN FOR CLARITY. 

3. MINIMUM STIRRUPS FROM THE END OF BEAM SHALL BE TWO /14 BAR STIRRUPS 
AT 2" SPACING, FOUR AT 6" SPACING, AND THE REMAINING STIRRUPS SHALL BE 
AT 12" SPACING. AREA OF STEEL OF STIRRUPS MAY BE INCREASED AND/OR 
SPACING OF THE STIRRUPS DECREASED AS REQUIRED BY THE DESIGN. 

4. THE BEARING PLATES MUST HAVE A FLAT BEARING SURFACE AFTER THE BARS 
AND OTHER ATIACHMENTS, ARE WELDED TO THEM. 

SPECIAL NOTES: 

1. '111111:11-*ig RllllecD VIIMATA'a .......... ~ 
Pnl)lct ....-: --.lllllt be 
clwlloped by .. CaniNcb'wNch 
l8lec:t IIIII DIIUI PIA•pliy. 

2. I»Mnnlann m:l cletllll ....... 
n•ldally.cn..~D~•nat..._. 
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!------..--CONSTRUCTION OR 
CONTROL JT. 

4 SEE DETAIL 

·C .• 

POROUS FILL 
AS NOTED 

VAPOR BARRIER 
{SEE NOTE 1) 

CONSTRUcnON .JOINT 
N.TA 

1. PROVIDE SUPPORT TO HOLD REINF. IN BOTIO~ 

2. PROVIDE CONSTR. JOINT TO DIVIDE SLAB INTO NEAR SQUARE SHAPES 
NOT EXCEEDING 2,500 SQ. FT. IN AREA 

COMPACTED 
SUB GRADE 

VAPOR 
BARRIER 
(SEE NOTE 1) 

CONTROL .JOINT 
N.TA 

4. CONSTRUCTION JOINT MAY REPLACE CONTROL JOINT 

5. FILL JOINT W/EPOXY SEALANT AFTER SLAB HAS CURED 

TYPICAL SLAB 
1'1" ISOLATION STRIP 
FULL DEPTH OF SLAB 

6. THE THICKNESS 'T' OF SLAB ON GRADE SHALL BE AS REQUIRED BY 

0~TIIENT AT COWIINS 
TYPICAL EDGE OF SLAB 

(§)D,._'f!AIL 0 ENTRANCE 
3. SAW CUT CONTROL JOINTS NOT PERMITTED WITHOUT SPECIAL DESIGN BUT NET LESS THAN 6". 

ACCEPTANCE. SEE SPEC. 

(ij:.NT DETAILS FOR PARKING GARAGE SLAB ON GRADE r~6~ ~~~ EL. 

RENF. STEEL TO 2 x STEP 
MATCH LARGER SIZE I 

IF ADJACENT FTG. HAS ONLY 
ONE LAYER OF STEEL 
EUMINATE TOP LAYER 

1'1" ISOLATION JOINT 
PROVIDE PREMOLDED 
JOINT FILLER (TYP.) 

#4 c 12" o.c. 

NON-LOAD BEARING 
~ASONRY WALL 

VAPOR 
BARRIER 
(SEE NOTE 1) 

NOTE1 

TYP. UNDER MASONRY WALL 
SEE ARCH. DWGS FOR LOCATION 

TYPICAL THICKENED 

®S..~DETAIL 

SPUCE LENGTH 
REINF. IN ADJACENT 

OOTING 

POUR AGAINST I 
UNDISTURBED SOIL 
AS CLOSE TO VERTICAL 
AS SOIL CONDITION PERMIT 

2 X STEP 

OF REINF. 

PROVIDE FELTY BLDG. PAPER 
BETWEEN UNTEL & MORTAR 
C CONTROL JOINT 

SPECIAL NOTES: 

1. 1Na llNMig Rlllecla \IIIMATA'a ........... ~ 
Pnlject~ cnwq.nutbe 
dwllaped by .. Cui ......... 
Nllllct 1111 D11V1 Plllalaphy. 

2. I»MMIIIIaM...:I&a~a ........ 
nwdlkly.l:al.-..not ...... 
.... bepnMded by .. clellgla. 

LINTEL SCHEDULE 
MAX. MASONW' UNTEL BI...OCX REINFORCING BEARING 

OPBIING HEIGHI' 

4'- o" 8" 2 # 5 4" MIN. 

a· - o· 1' - 4" 2 II 6 a• MIN. 

COMPACTED 
SUBGRADE 

®TYPICAL SEe-rON AT CURB 

VAPOR 
BARRIER 
(SEE NOTE 1) 

PRECAST STAIRS 

{lYP.) 

VAPOR BARRIER {RETARDER) SHALL NOT BE LESS THAN 10 ~IL THICK 
POLYETHYLENE Fl~. THE INSTALLATION OF VAPOR BARRIER AND 
POROUS FILL SHALL BE IN ACCORDANCE WITH SECTION 4.1.5 OF ACI 
302.1 R-96 "GUIDE FOR CONCRETE FLOOR AND SLAB CONSTRUCTION". 

0~~~L SCHEDULE AND ELEVAnON 
{;\TYPICAL THICKENED SLAB 0 STAIR 
\..::__) N.TA 
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DESIGNED SICII 

DRAWN K.W., S.Z. 

CHECKED .. 
APPROVED .. 
UPDATED 

SURFACE MUST BE FORMED 
&: PREPARED FOR BONDING 
WITH THE SEALANT 

SANTOPRENE RUBBER SEALING 
GLANDS W/PUNCHED FLANGES: 
MODEL TCR 300 MANUFACTURED 
BY EMSEAL JOINT SYSTEMS, LTD. 
(SEE NOTE 4) 

i" THICK DOW CORNING 902 RCS 
OR EQUAL JOINT SEALANT AT CENTER 
BOND BREAKER 

. . ~VERTICAL SURFACE 

~ ~ r WET SEALANT 
d •. · 

• . ALUMINIUM TERMINATION BAR . . ...... •. SURFACE MUST BE FORMED AND 
PREPARED FOR BONDING WITH 
THE SEALANT • .cl ••• 

. . ... · . ' ., .. · .. 
. .. · .. BOND BREAKER 

i" THICK DOW CORNING 902 RCS 
OR EQUAL JOINT SEALANT AT CENTER 

CHEMLOCK PRIMER: ALLOW 
30 MINUTES TO DRY TOP OF DECK 

AFTER THE SEALING GLAND IS PLACED 
IN POSITION, FILL THE BLOCKOUT 
WITH TWO-PART POLYURETHANE SEE DEATAIL 1 FOR SPECIFIED 

FILL-UP MATERIALS BEFORE POURING 
"DELCRETE" 

.l!Z::l!1 
IM1E NUMBER 

.l!Z::l!1 
~1E 

07-01 
o;.;r 
07-01 
o;.;r 
.liZ::lU 

IM1E 

. · ..... 
~ I>"· . . . : . I> ... 

• • • •••• A • ; 

·.·A • TYP I>· 
. : .. OF EXP.JT. 

ELASTOMETRIC CONCRETE: EMSEAL COMPANY'S 
"DELCRETE" (TYP.) OR APPRO D EQUAL 

'A •llo. . . 
4. . . . ... 

. 'LEVEL BASE 
.·.II>·· ~TYP) A 

. II> 

..... 
+' ... 

. 6 ·" ·. : .. . . 

. •.• • . 6 •• : 
.• : ... 1> • ·I> 

...... :A 

6 ;.· • 
.• 1> ..... A. 

....... 

i"• x 2i" HILT! 4 • 

S.S. KWIK II BOLTS . . · . ·., · •· 
012" O.C. · . •· d . 

.. 0 •• :. 

.... . .· .... . . . . .· ....... . 
:-. ·"'· . . • . '4 . . . . ·. 

'4 ·~ ·."' ·= .. 

• 

....... 

'A •llo. . . 
4. . . .... 

. 'LEVEL BASE 
:. II>·· ~TYP) A 

. 6 II! • 

. ~·: . 
• ·I> .•. A • • 

. ·'· . ··1--==~~=--1 ..... :A •• : 

... . . 6 •. 

: . ... <I ..1> . .. ·· .. • . • t)A 

SANTOPRENE RUBBER SEALING 
GLANDS W/PUNCHED FLANGES: 

EXPANSION .JOINT DETAIL 1 
BETWEEN HORIZONTAL SURFACES 

N.T.S. 

MODEL TCR 300 MANUFACTURED 
BY EM SEAL JOINT SYSTEMS, LTD. 
(SEE NOTE 4) 

EXPANSION .JOINT DETAIL 2 
BETWEEN VERTICAL AND HORIZONTAL SURFACES 

N.T.S. 

REFERENCE DRAWINGS 
DESCRIPTION DATE BY 

REVISIONS 

TYPICAL EXPANSION .JOINT DETAILS 

NOTES: 

1. REBARS, TENDONS AND EMBEDS NOT SHOWN FOR CLARITY. 

2. VERTICAL TRANSITIONS SHALL BE FACTORY WELDED 

3. AN APPROVED EQUAL PRODUCT CAN BE USED IN LIEU OF THE SPECIFIED 

4. THIS MODEL IS BASED ON 2" EXPANSION JOINT, SPACED AT NOT GREATER 
THAN 150'. FOR OTHER SIZES AND SPACING, DESIGN AND USE OTHER MODEL 

SPECIAL NOTES: 

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

2. Dimensions and details shown are 
mandatory. Dimensions not shown 
shall be provided by the designer. 
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CINCH ANCHOR THREE UNIT WEDGE 
lYPE THREADED FOR POSmVE lk 
NEGATIVE CABLE TRAYS (lYP.) 
(4" EMBEDDED) 

CONCRETE/METAL: •. . 
DECK CEII:ING · .. · ·: ·:·: •. 

CINCH ANCHOR THREE UNIT WEDGE 
lYPE THREADED FOR POSmVE lk 
NEGATIVE CABLE TRAYS (lYP.) 
(4" EMBEDDED)~ 

CONCRETE/METAL ) 
DECK CEIDNG A 

· .. :~:.;:.:.-:. .. :·,, ·~ ... ·:./.' _.:· 

HEAVY DUlY TRAPEZE HANGER, LENGTH-----, 
TO SUIT. UNISTRUT P1000 OR APPROVED 
EQUAL 

~----- METAL DECK ------------.. 

HEAVY DUlY FIBERGLASS 
CABLE TRAY, ROBROY 
INDUSTRIES OR EQUAL- 5/8~ FIBERGLASS HEAVY DUlY FIBERGLASS 

THREADED ROD LENGTH CABLE TRAY, ROBROY 

5/8" FIBERGLASS;---! 
THREADED ROD LENGTH 
TO SUIT (lYP.) 

.---- STEEL JOIST------... 

TO SUIT (lYP.) INDUSTRIES OR ·EQUAL-+------. 
BEAM CLAMP UNISTRUT--------.. 
No.P2867/P2867A OR 
APPROVED EQUAL (lYP.) 

CABLE TRAY HOLD DOWN -
CUP SIMILAR TO 
ROBROY INDUSTRIES 
CAT. No. HD4, FASTENED 
TO TRAY WITH FIBERGLASS 
BOLTS lk NUTS (lYP.) 

5/8" FIBERGLASS SQUARE 
NUT lk WASHER (lYP. 

TRAY WIDTH + 3" 

DETAIL 1 

FIBERGLASS CHANNEL 
SUPPORT 1 5/8" x 
1 5/8" LENGTH TO 
SUIT (lYP.) 

lYPICAL METHOD OF SUPPORTING FIBERGLASS 
CABLE TRAY (POSITIVE AND NEGATIVE TRAYS ONLY) 
FROM CONCRETE/METAL DECK CEILING. 

WALL 

DESIGNED !I! 151!1.115 

METAL DECK 

DETAIL 5 
lYPICAL METHOD FOR SUPPORTING FIBERGLASS CABLE 
TRAYS (POSITIVE lk NEGATIVE TRAYS ONLY) AND CABLE 
FOR VERTICAL DROPS GREATER THAN 9' -0" 

CINCH ANCHOR 
FOR 5/8"• 
EXPANSION 
BOLT 

5" MIN. EMBEDDED 

....2:::IIL NUMBER 
DillE 

BOLTED CONNECTION TO 
CABLE TRAY CHANNEL 
SUPPORT (lYP.) 

FIBERGLASS CONNECTOR 
PLATE 

I'--+-- FIBERGLASS CHANNEL 
SUPPORT 

'-- FIBERGLASS CABLE TRAY ...l--,1'---'--

SECTION 8-B 
(DETAIL 6) 

REFERENCE DRAWINGS 
DESCRIPTlON 

DRAWN R. 1HOIIAS. .II. ....I::!!L 
DillE 

CHECKED D. fUN ~ 
APPROVED R. GNIERIWN.. 2-G1 

"""iil'iE 

CABLE TRAY HOLD DOWN 
CLIP (lYP.) -· ---+--::=-, ~-- HEAVY DUTY FIBERGLASS--..........._ 

CABLE TRAY, ROBROY 
INDUSTRIES OR EQUAL 

5/8" FIBERGLASS 
SQUARE NUT lk 
WASHER (lYP·.) 

FIBERGLASS CHANNEL 
SUPPORT 1~/8" x 
1 5/8" LENGTH TO 
SUIT (lYP.) 

TRAY WIDTH 

TRAY WIDTH + 3" 

DETAIL 2 

.-----5/8" FIBERGLASS THREADED-----..._ 
ROD. LENGTH TO SUIT 

~~~~~~~~~-----~(lYP.) -------~~~~~~~~~ c; FIBERGLASS CHANNEL 
SUPPORT. 1 5/8" x 
1 5/8". LENGTH TO 
SUIT (lYP.) 

DETAIL 3 
'------ 5/8" FIBERGLASS SQUARE 

NUT lk WASHER (lYP.) ------~ 
TRAY WIDTH + 3" 

lYPICAL METHOD OF SUPPORTING TWO FIBERGLASS 
CABLE TRAYS (POSmVE lk NEGATIVE TRAYS ONLY) 
FROM CONCRETE/METAL DECK CEILING. 

lYPICAL METHOD OF SUPPORTING FIBERGLASS 
CABLE TRAYS (POSITIVE lk NEGATIVE TRAYS ONLY) 
FROM STEEL JOIST CEILING. 

DETAIL 4 

FIBERGLASS CABLE 

90" HORIZONTAL FIBERGLASS 
CONNECTOR PLATE, FASTENED 
TO CABLE TRAY lk CHANNEL 
SUPPORTS WITH FIBERGLASS 
BOLTS lk NUTS. 

lYPICAL METHOD OF SUPPORTING TWO FIBERGLASS 
CABLE TRAYS (POSmVE lk NEGATIVE TRAYS ONLY) 
FROM STEEL JOIST CEILING 

HEAVY DUlY FIBERGLASS CABLE 
TRAY, ROBROY INDUSTRIES 

TRAY ------- CINCH ANCHOR, THREE UNIT 
WEDGE lYPE, THREADED FOR 
POSmVE AND NEGATIVE 
CABLE TRAYS (lYP.) 

~l===~~~~~=::::iOR EQUAL 

5/8"• EXPANSION 
BOLT, STEEL (lYP.) 

FIBERGLASS CHANNEL 
SUPPORT 1 5/8" x 
1 5/8" LENGTH TO 
SUIT 

(4" MIN.EMBEDDED) 

CABLE TRAY HOLD DOWN 
CUP SIMILAR TO 
ROBROY INDUSTRIES 
CAT. No. HD4, FASTENED 
TO TRAY WITH FIBERGLASS 
BOLTS lk NUTS (lYP.) 

CABLE TRAY HOLD DOWN ----------' 
DRILL BRACKET 
IF REQUIRED 
(lYP.)---' CLIP SIMILAR TO 

ROBROY INDUSTRIES 
CAT. No. HD4, FASTENED 
TO TRAY WITH FIBERGLASS 
BOLTS lk NUTS (lYP.) 

STEEL JOIST 

5/8" FIBERGLASS 
THREADED ROD. 
LENGTH TO SUIT 
(lYP.) 

5/8" FIBERGLASS 
NUT lk WASHER 
(lYP.) ---Til 

DETAIL 6 
lYPICAL FOR ALL POSmVE lk NEGATIVE FIBERGLASS 
CABLE TRAYS SUPPORTED FLAT TO WALL ( UNLESS 
OTHERWISE NOTED) 

SECTION A-A 

1:IQIES: 

FIBERGLASS WALL SUPPORT BRACKET 
ROBROY INDUSTRIES CTB TYPE 
OR EQUAL 

DETAIL 7 
lYPICAL METHOD OF SUPPORTING FIBERGLASS CABLE TRAY 
(POSmVE lk NEGATIVE TRAY ONLY) FROM CONCRETE WALL 

1. ALL CABLE TRAYS SHALL BE SUPPORTED AT ELBOWS AND TEES, 
HORIZONTAL RUNS OF CABLE TRAYS SHALL BE SUPPORTED AT 
NOT MORE THAN 1 0' -0" ON CENTERS FOR POSmVE AND NEGATIVE 
CABLE TRAYS AND NOT MORE THAN 12' -0" ON CENTERS FOR 
OTHER CABLE TRAYS. 

2. FOR TRAY SUPPORTS OTHER THAN POSITIVE AND NEGATIVE CABLE 
TRAYS, BOLT SUPPORT CUPS OR WALL BRACKETS DIRECTLY TO 
WALL WITH 5/8" EXPANSION BOLTS. 
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#6 BARE GROUND 
WIRE RUN IN 
CABLE TRAY AS 
INDICATED ON 
GROUNDING DWGS.­
BOND GRD. WIRE 
TO CABLE TRAY 
EVERY 12' -o• 

DETAIL 8 

5/8" HEX. NUT 
(STL lYP.) 

HOLD DOWN CLAMP FOR 
CONDUIT 

lYPICAL METHOD OF SUPPORTING GALV. STEEL 
TRAY AND GROUNDING OF CONDUIT. (FOR A.C. 
POWER AND CONTROL CIRCUITS) 

RECJ]FIER 

I----GROUP CONTROL CABLES TOGETHER 
WITH TIE-WRAPS SIMILAR TO THOMAS &: 
BETTS lYPE 

~INSULATING BUSHING (lYP.) 

2-3" INSULATING CHASE NIPPLES 
FOR CONTROL CABLES ENTERING 
RECTIFIER CONTROL COMPARTMENT 
(lYP.) 

INSULATING TOPPING 

DETAIL 9 
lYPICAL GROUND CONNECTION TO 
STEEL GALV. CONTROL CABLE TRAY 

2" CONTROL CONDUIT FOR CONTROL CABLES 
TO RECTIFIER. LENGTH TO SUIT. 

GROUP CONTROL CABLES TOGETHER WITH 
TIE-WRAPS SIMILAR TO THOMAS &: BETTS 
lYPE TY5409 (SEE NOTE 2) 

A.C. BUS 
DUCT 

INSULATING TOPPING ~OOR 
DETAIL 12 

lYPICAL METHOD OF RUNNING CONTROL CABLES 
FROM CABLE TRAY TO RECTIFIER WHERE CONTROL 
CABLE TRAY IS LOCATED DIRECTLY OVER RECTIFIER 

CONDUIT SUPPORT. UNISTRUT OR EQUAL------:=-"\. 

ALUMINUM CONDUITS -----==n --11 '\ 

DETAIL 13 
lYPICAL METHOD OF RUNNING CONTROL CABLES 
FROM CABLE TRAY TO RECTIFIER WHERE CONTROL 
CABLE TRAY IS NOT LOCATED DIRECTLY OVER 
RECTIFIER (UNLESS SHOWN OTHERWISE ON PLANS) 

- STEEL GALV. CONTROL 
CABLE TRAY 

BOLTED CONNECTION T>­
GROUNDING BUSHING ~ 

DETAIL 10 
lYPICAL GROUND CONNECTION TO STEEL 
GALV. INCOMING UNE CABLE TRAY 

FIBERGLASS 
POSITIVE 
CABLE 
TRAY ----L._ 

TO LUGS ---+-..J 

BUS 
COMPARTMENT 

<f>---- 5/8" FIBERGLASS 
HANGER ROD 

DC SWGR 

(TYP.) 

POSITIVE POWER CABLES. 
QUANTilY AS INDICATED ON 
CABLE SCHEDULE SHEETS 

FRONT 

DETAIL 14 
lYPICAL METHOD OF RUNNING POSITIVE POWER 
CABLES FROM CABLE TRAY TO D.C. SWITCHGEAR 

FEEDER BREAKER BUS 

NEG. POLARITY REFERENCE COND. -- rtt::::::t::::JJ 
INSULATING GROUNDING ~~~~~~ 
BUSHING (TYP.) ---------#' 
#6 1000V INS. GRD. WIRE (GREEN) 
BOLTED CONNECTION-----­

SURGE ARRESTER CAB 

GROUP CONTROL CABLES TOGETHER WITH 
TIE-WRAPS SIMILAR TO THOMAS &: 
BETTS 1Y 5409 FOR EACH D.C. SWGR. 
CONTROL COMPARTMENT (SEE NOTE 2) 

\

ONTROL CABLE 
ENTRY AREA (1YP .) 

~ ~ 

CONTROL CABLES ---1--1 
NEGATIVE POLARITY----~ 
REFERENCE CABLE 

FLOOR 

DETAIL 16 
lYPICAL METHOD OF RUNNING CABLES FROM CABLE 
TRAY AND CONDUITS TO D.C. SWITCHGEAR WHERE 
CONTROL CABLE TRAY IS NOT LOCATED DIRECTLY 
OVER CONTROL COMPARTMENTS OF D.C. SWITCHGEAR 

2 1 /2" INSULATED 
CHASE NIPPLES 

AVAILABLE SPACE 
FOR CONTROL 
CABLES (lYP.) 

\ FRONT 

\. EXACT LOCATION SHALL 
BE DETERMINED BY 
A.C. SWGR. MFR. 

SECTION A-A 
(DETAIL 11) 

SECTION B-B 
(DETAILS 15,16) 

END lYPE DROPOUT FOR 
CONTROL CABLES (lYP. 
FOR ALL SWGR. SECTIONS) 

3-1 1/2" INSULATED CHASE 
NIPPLES FOR CONTROL 
CABLES ENTERING A.C.__/ 
SWGR. SECTION (lYP.) 

DETAIL 11 
lYPICAL METHOD OF ROUTING CONTROL 
CABLES TO A.C. SWITCHGEAR 

INSULATING 
TOPPING 

FLOOR 

DETAIL 15 
lYPICAL METHOD OF RUNNING CABLES FROM 
CABLE TRAY AND CONDUITS TO D.C. SWGR. 
WHERE CONTROL CABLE TRAY IS LOCATED 
DIRECTLY OVER CONTROL COMPARTMENT OF 
D.C. SWITCHGEAR 

NEG. POLARITY REFERENCE CABLE 

1" INSULATED CHASE NIPPLE FOR 
NEG. POLARITY REFERENCE CABLE, 
SEE CABLE SCHEDULE FOR LOCATION. 

D.C. SWITCHGEAR 

FLOOR 
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0 

DETAIL 17 

OPENING FOR POSmVE 
CABLES. QUANTITY I>S 
REQUIRED (TYP.) 

BOLT FOR FI>STENING 
GLASTIC PLATE TO 
ENCLOSURE (TYP.) 

EDGE OF SWGR. OPNG. 
BELOW GLASTIC PLATE 

REMOVE GLASTIC PLATE AND 

EDGE OF SWITCHBOARD 
OPENING BELOW GLASTIC 
PLATE (TYP.) 

lYPICAL METHOD OF SUPPORTING POSmVE 
CABLES AS THEY ENTER FEEDER BREAKER 

BUS COMPARTMENTS AT TOP OF DC SWITCHGEAR 

DRILL ONE HOLE OF REQUIRED SIZE 
FOR EACH CABLE WITH HOLE APPROX. 
ALIGNED WITH THE I>SSOCIATED FEEDER 
CABLE TERMINAL CONNECTOR AT THE 
BUS. PROVIDE LIQUIDTIGHT STRAIN 
RELIEF CONNECTOR SIMILAR TO THOMAS 
AND BETIS (T&B) CAT. NO. 2574 AT 
EACH HOLE. 

DRILL HOLE IN CONCRETE AT ---''---~ 
LOCATIONS INDICATED BY 
SWITCHGEAR MANUFACTURER 
AND INSTALL EXPANSION 
ANCHOR FOR BOLT 

CONCRETE 

FLOOR 

I> 

. 6 

r-----3/8" DIA.x4" LONG 
FLATHEAD BOLT 

. I> . 6 

I> 6. . .. 

1>. 

HOLD-DOWN PLUG WITH 
GLASTIC COVER 
SWITCHGEAR 8/>SE 

INSULATING TOPPING 

GROUND BUS 

2 7/8" 
CORE DRILL 
CONCRETE AT LOCATIONS 
INDICATED BY RECTIFIER 
MANUFACTURER AND FILL 
WITH INSULATING TOPPING. 

0 0 0 0 r-----, 
100001 

01oooor L ____ _j 
0 0 0 0 0 

OPENING FOR NEGATIVE CABLES. 
QUANTilY AS REQUIRED (TYP.) 

DETAIL 18 
lYPICAL METHOD OF SUPPORTING NEGATIVE 

CABLES 1>S THEY ENTER NEGATIVE SWITCHBOARD 
CONCRETE 
FLOOR 

~---1}6 BARE GROUND WIRE 
I - I 1--CUP (WHERE 

REQUIRED) 

DETAIL 21 

GROUND CONNECTOR 
SIMILAR TO OZ lYPE KG 

BOLTED CONNECTION 
TO GROUND BUS 

CONDUIT ---­
STRAP 
#10 GROUND WIRE 
600V INSULATION 

I> 

. 6 
I> 6. I> 

'I> 1>. 

DETAIL 19 

"-t-- INSULATING TOPPING 

"--+-- GLASTIC INSULATOR 
PART No.1461-1B 

NOTES· 

1. HORIZONTAL BUS DUCT SUPPORTS SHALL 
BE LOCATED ON CORNERS WITHIN 1' -0" 
OF THE INSIDE EDGE OF EACH LEG AND 
ON STRAIGHT SECTIONS AT A MAXIMUM 
INTERVAL OF 8' -0". 

2. VERTICAL BUS DUCT SUPPORT(S) SHALL 
BE LOCATED AT THE TOP OF THE VERTICAL 
BUS DUCT SECTION AND AT INTERMEDIATE 
INTERVALS AS MARKED ON THE VERTICAL 
BUS DUCT SECTION OR AS RECOMMENDED 
BY THE MANUFACTURER. 

lYPICAL METHOD OF ANCHORING RECTIFIER 

DETAIL 22 

INSULATED GROUNDING 
BUSHING 

GROUND CABLE, 600V INSULATION 
SIZE I>S SHOWN ON DWGS 

GROUND CONNECTOR SIMILAR 
TO OZ lYPE KG 

BOLTED CONNECTION TO 
GROUND BUS 

GROUND BUS 

GROUP CONTROL CABLES 
TOGETHER WITH TIE-WRAPS 
SIMILAR TO T 8c B CAT. 
No. 1Y5409 

INSULATED GROUNDING 
BUSHING 

RIGID STEEL CONDUIT 
SIZED I>S INDICATED 
ON DWG'S 

ANNUNCIATOR 
PANEL 

DETAIL 23 

BOLTED CONNECTION 
TO CABLE TRAY 

END lYPE DROPOUT 
FOR CONTROL CABLES 

/}1 0 GROUND WIRE, 
600V INSULATION 

CONDUIT lYPE "LB" FITTING 

lYPICAL METHOD OF RUNNING CONTROL CABLES FROM 
CONTROL CABLE TRAY TO ANNUNCIATOR PANEL 

DETAIL 20 
lYPICAL METHOD OF ANCHORING DC SWITCHGEAR 

lYPICAL GROUND CONNECTION FROM 
BARE GROUND WIRE TO GROUND BUS 

lYPICAL GROUND CONNECTION FROM INSULATED 
GROUND CABLE IN METALLIC CONDUIT TO GROUND BUS 

\

CINCH ANCHOR TWO UNIT WEDGE 
lYPE THREADED (4" EMBEDDED) 
(TYP.) 

CONCRETE/METAL 
DECK CEILING 

5/8" FIBERGLASS -.....,....----! 
5/8" FIBERGLASS 
SQUARE NUT 

THREADED HANGER 
ROD LENGTH TO 
SUIT (TYP.) 

DETAIL 24 

8c WASHER (TYP.) 

BUS DUCT SUPPORT 
FIBERGLASS CHANNEL 
SUPPORT 1 5/8" 
X 1 5/8" 

lYPICAL METHOD OF SUPPORTING BUS DUCT FROM CONCRETE/METAL 
DECK CEILING. SUPPORT BUS DUCT EVERY 8' -0" AND PROVIDE AT 

lEI>ST TWO SUPPORTS PER DUCT ASSEMBLY AT EACH CORNER. 

REFERENCE DRAWINGS 
DESIGNED .1. KROll( ....2::!IL NUMBER DESCRIPTlON DAlE BY am: 08 2001 SYSP 
DRAWN R. lHOIIAS,rR. 2-CI1 

liA'IE 
CHECKED D GIBC ~ 
APPROVED B............_ ~ 

METAL DECK 

STEEL JOIST 

5/8" FIBERGLASS -....,.----! 
THREADED HANGER. 
ROD LENGTH TO 
SUIT (TYP.) 

DETAIL 25 

HEAVY DUlY TRAPEZE HANGER r LENGTH TO SUIT UNISTRUT 
P1000 OR EQUAL 

TO A.C. SWGR INCOMING 
SECTIONS 

120V A.C. SUPPLY 
FROM PANEL D 

BEAM CLAMP. UNISTRUT 
CAT. No.P2867 /P2867A 
OR APPROVED EQUAL (TYP.) 

5/8" FIBERGLASS SQUARE NUT 
8c WASHER (TYP.) 

BUS DUCT SUPPORT 
FIBERGLASS CHANNEL SUPPORT 
1 5/8" X 1 5/8" 

4"x4"x72", 16 GAUGE 
AUXILIARY GUTTER WITH 
REMOVABLE SCREW 
COVER 

16" 

1 1 /2" RIGID STEEL CONDUIT _j 
NIPPLE BY CONTRACTOR (TYP.) 

D D 

FLOOR 

METER MOUNTING PANELS FURNISHED 
BY PEPCO 8c INSTALLED BY CONTRACTOR 

DETAIL 26 

lYPICAL METHOD OF SUPPORTING BUS DUCT FROM STEEL JOIST CEILING lYPICAL METHOD OF INSTALLING METERING PANEL ALL 
EQUIPMENT AND MATERIALS SHALL BE FURNISHED AND 
INSTALLED BY CONTRACTOR UNLESS OTHERWISE NOTED. 
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SADDLE lYPE CABLE 
INSULATOR ONE 
FOR EACH TRACTION 
POWER CABLE 
(POSITIVE AND 
NEGATIVE) 

NON-METALLIC 
CABLE SUPPORT 
BRACKET,EXACT 
NUMBER SHALL 
BE DETERMINED 
BY CONTRACTOR 

CONTRACTOR SHALL SECURE CABLES 
TO SADDLES WITH MARLINE TWINE 

CABLE (lYP) 

CABLE PIT OR 
MANHOLE FLOOR 

DETAIL 27 

NON-METAWC CABLE 
RACK SUPPORT BOLTED 
TO WALL WITH 3/8"f 
STAINLESS STEEL 
ANCHOR BOLTS 2' -0" 
ON CENTER TWO UNIT 
WEDGE lYPE THREADED 
CINCH ANCHORS, NUMBER 
OF CABLE RACKS &: CINCH 
ANCHORS AS REQUIRED 

1---- CABLE PIT OR 
MANHOLE WALL 

DETAIL 28 
lYPICAL METHOD OF SUPPORTING CONDUIT 

FROM CONCRETE/METAL DECK CEILING 

lYPICAL METHOD OF SUPPORTING TRACTION POWER CABLES 
IN CABLE PITS AND MANHOLES, CONTRACTOR SHALL PROVIDE 
CABLE RACKS AS REQD 

UNISTRUT SUPPORT -==--==-~ 
P1000 OR EQUAL 
LENGTH TO SUIT, 
ATTACH TO STEEL 
JOIST WITH BEAM 
CLAMPS (2 EA.) 
UNISTRUT CAT. 
NO.P2867 /P2867A 
OR APPROVED EQUAL 
SEE NOTE 2. 

5/8" HANGER RO 
LENGTH TO SUIT 
(lYP.) 

~~l;:::i==~EGATIVE CABLE TRAY 

NEGATIVE CABLE TRAY 

UNISTRUT P1 000 OR 
EQUAL (lYP.) WALL 

fr SUPPORT UNISTRUT TO 
POST BASE (lYP.) 
(NEG. TRAY ONLY) r FINISHED FLOOR 

DETAIL 29 

STEEL JOIST 

UNISTRUT SUPPORT 
OR EQUAL ATTACH 
TO STEEL JOIST 
WITH BEAM CLAMP 
UNISTRUT CAT.NO. 
P2867/P2867A OR 
APPROVED EQUAL 

lYPICAL METHOD OF SUPPORTING CONDUIT 
FROM STEEL JOIST CEILING 

STEEL JOIST 

POSITIVE CABLE TRAY 

UNISTRUT P1 000 OR 
EQUAL (lYP.) 

1---- TRACTION POWER DUCTBANK 

UNISTRUT P1 000 
OR EQUAL 

1----- 5/8' HANGER ROD 

~~- INSULATING COUPLING 
UNISTRUT CAT. NO.FRCN062VE 
OR EQUAL 

--- BOLT ANGLE CUP TO 
UNISTRUT TO SUIT 

...L.F-:::::t----- ANGLE CUP 4"x2" 
UNISTRUT 
P1346 OR EQUAL 

NON-METALUC 
CABLE SUPPORT 
BRACKET 

.HQIES; 

1. ALL CABLE TRAYS SHALL BE SUPPORTED AT ELBOWS AND TEES. 
HORIZONTAL RUNS OF CABLE TRAYS SHALL BE SUPPORTED AT 
NOT MORE THAN 1 0' -0" ON CENTERS FOR POSITIVE AND 
NEGATIVE CABLE TRAYS AND AT NOT MORE THAN 12' -0" 
ON CENTERS FOR OTHER CABLE TRAYS. 

2. AT CONCRETE/METAL DECK CEILING, USE CINCH ANCHOR TWO-UNIT 
WEDGE lYPE THREADED TO SUPPORT HANGER RODS. 

SADDLE lYPE CABLE INSULATOR 
SIMILAR TO UNISTRUT CAT.NO. 
P1753-PO. NUMBER OF CABLE 
INSULATORS TO SUIT 

DETAIL 30 
ENLARGED VIEW 

HANGER SUPPORT CABLE PIT OR -­
MANHOLE WALL 

UNISTRUT SUPPORT P1000 OR EQUAL, 
LENGTH TO SUIT, ATTACH TO STEEL JOIST 
WITH BEAM CLAMP (lYP.) SEE NOTE 2. 

UNISTRUT SUPPORT 
P1000 OR EQUAL (lYP.) 

CONCRETE 
CEILING 

SECTION A-A 
(DETAIL 27) 

-vvL.""" ASSEMBLY TO 
SUIT AC BUS DUCT 

DETAIL 32 

CONTRACTOR SHALL SUPPLY AND 
INSTALL 1/4"X2" NEOPRENE 
GASKET AROUND COLLAR 
ASSEMBLY 

FILL VOID SPACE ALL AROUND 
WITH FIREPROOF MATERIAL 

10+-- CONTRACTOR SHALL DRILL AND 
TAP FLANGE OF EMBEDDED 
CHANNEL TO MATCH BOLT 
PATTERN OF COLLAR ASS'Y 
AND BOLT COLLAR TO IT 

OPENING 

~c 
-----'------1 

~D lYPICAL METHOD OF SUPPORTING AC BUS DUCT PASSING 
THRU WALL TO RECTIFIER TRANSFORMER 

DETAIL 31 
SECTION C-C 

(DETAIL 31) 
SECTION D-D 

(DETAIL 31) 
lYPICAL TRANSITION OF TRACTION POWER POSITIVE AND NEGATIVE CABLES 

FROM CABLE TRAYS TO DUCTBANK 
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DESIGNED 

DRAWN 

CHECKED 

CINCH ANCHOR (lYI>.) 
(4" MIN. EMBEDDED) 

CONCRETEc:~ CEILING 
. ~ : . . . ~ , ... 81 . ;. 

~UNISTRUT P1000 OR EQUAL 

l-----: CABLE GRIP SUPPORT 

-:=--.--J~:::;-- 5/8" FIBERGLASS THREADED v::::- :> ROD LENGTH TO SUIT (TYP.) 

CHANNEL SUPPORT I/ /r 
24 RAD. '----- SPLICE JOINT 
(TYP.) 

VERTICAL TRAY I 
HANGER 8~ 

FIBERGLASS CABLE TRAY 

DETAIL 33 
lYPICAL METHOD FOR SUPPORTING FIBERGLASS CABLE 
TRAYS (POSITIVE c!c NEGATIVE TRAYS ONLY) AND CABLE 
FOR VERTICAL DROPS GREATER THAN 9'-0" 

CONCRETE CEILING ~ UNISTRUT SUPPORT 

,....----+------1-/~- P1000 OR EQUAL 

CINCH ANCHOR (lYI>.) r CHANNEL UNISTRUT CAT . 
(4" MIN. EMBEDDED)l P1000 OR EQUAL 

CONCRETE · •• :· 
CEILING -:!>....."-"!·~o...· .""'~.......:..• ----!----"'' ,_;..2!, po.:.:....: _ 

5/8" FIBERGLASS I 
THREADED ROD 
~~ TO SUIT ~ r \) l 

CHANNEL SUPPORT 

5/8" FIBERGLASS 

1-
F===i~=tHr---, CABLE GRIP SUPPORT 

(TYP.) SIMILAR TO 
KELLEMS UNIVERSAL NUT c!c WASHER ~ 

(TYP.) ----"'1'11 ll- BALE, SPLIT -ROD 
1-....... TYPE, NONMAGNETIC 

\ 

lc::t:::=tl±:---CABLE QUANTITIES c!c 
SIZES AS SHOWN ON 

SECTION B-B CABLE SCHEDULES 

(DETAIL 33) 

CONCRETE CEILING 

I I LENGTH TO SUIT, 
ATTACH TO CONCRETE \'t=l::!nr==nr=~n~==~ ~-5/8" HANGER ROD 

n n CEILING WITH CINCH 
c:::l::;:;::~;==:=.::::::==b ANCHOR. SEE NOTE 2. 

5/8" HANGER ROD -+------++-+---+ 
LENGTH TO SUIT 
(TYP.) 

NEGATIVE CABLE TRAY +------+l--+--1----1-. 

If ~-::::::::t:::::\_==:::JNEGATIVE CABLE TRAY 

I ~ UNISTRUT P1 000 OR 
L....- ~ EQUAL (TYP.) 

~~~ 

~~~ fr SUPPORT UNISTRUT TO 
POST BASE (TYP.) 
(NEG. TRAY ONLY) r FINISHED FLOOR 

L-t--TRACTION PWR. DUCTBANK 

SECTION C-C 
(DETAIL 34) 

REFERENCE DRAWINGS REVISIONS 

LENGTH TO SUIT (TYP.) 

~INSULATING COUPLING (TYP.) 

f POSITIVE CABLE TRAY 

~~~:~ 
~~ \... POSITIVE CABLE TRAY 

I ~ UNISTRUT P1000 OR 
I _... L...---" EQUAL (TYP.) 

P=~~ 

v 

fr SUPPORT UNISTRUT TO MAPLE 
BLOCKS, FLOOR AND WALL (TYP.) 
(POS. TRAYS ONLY) r FINISHED FLOOR 

'--- TRACTION PWR. DUCTBANK. 

SECTION D-D 
(DETAIL 34) 

,.4P., ~ UNISTRUT P1000 LU ... J-- OR EQUAL 

1----- 5/8' HANGER ROD 

_............ INSULATING COUPLING 
UNISTRUT CAT. NO. 
OR EQUAL FRCN062VE 

[ 
--- BOLT ANGLE CUP TO 

UNISTRUT TO SUIT 

@...1.../"..=::::::::::::J----- ANGLE CUP 4"x2" 
.L ~ UNISTRUT 

P1346 OR EQUAL 

UNISTRUT P1 000 OR EQUAL 

ENLARGED VIEW 
HANGER SUPPORT 

f 
~c 

5/8" HANGER ROD 
LENGTH TO SUIT (TYP.) ------111-4> 

1. ALL CABLE TRAYS SHALL BE SUPPORTED AT ELBOWS AND TEES. 
HORIZONTAL RUNS OF CABLE TRAYS SHALL BE SUPPORTED AT 
NOT MORE THAN 1 0' -0" ON CENTERS FOR POSITIVE AND 
NEGATIVE CABLE TRAYS AND AT NOT MORE THAN 12' -0" 
ON CENTERS FOR OTHER CABLE TRAYS. 

2. AT CONCRETE CEILING, USE CINCH ANCHOR TWO-UNIT 
WEDGE lYPE THREADED TO SUPPORT HANGER RODS. 

r UNISTRUT SUPPORT P1000 OR EQUAL, 
D LENGTH TO SUIT, ATTACH TO CONCRETE ~ CEILING WITH CINCH ANCHOR. SEE NOTE 2. 

7 CONCRETE 

1- INSULATING COUPLING 
SEE ENLARGED VIEW 
HANGER SUPPORT 
THIS DWG 

CEILING 

NEGATIVE CABLE TRAY --t;!;;:::::!J •-HI-- POSmVE CABLE W:::::;;o::=!=!l TRAY 
't--

UNISTRUT POLE BASE 
(NEG. TRAYS ONLY) (TYP.)\ 

FINISHED FLOOR ----:--\ \ 

~ 

II 
I 

!T--UNISTRUT SUPPORT 
P1000 OR EQUAL (TYP.) 

SUPPORT UNISTRUT 
TO MAPLE BLOCKS, 
FLOOR c!c WALL 
(POS. TRAYS ONLY) 

I 1- TRACTION POWER 
~ D I DUCTBANK 
;.....-=----....L.... 

DETAIL 34 
lYPICAL TRANSITION OF TRACTION POWER POSITIVE AND NEGATIVE CABLES 

FROM CABLE TRAYS TO DUCTBANK 

wnii<IWI ....2::IIL NUMBER DESCRIP110N DAlE BY DESCRIP110N WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY TRACTION POWER DESIGN DRAWING 
TYPICAL 

DillE 

B. 1HDUAS.. 313 ....2::IIL 
DillE 

DQifN ....2::IIL 
DillE 

OB/2001 ~P Revised and issued bv the AuthoritY 
DEPARTMENT OF' TRANSIT SYSTEM DEVELOPMENT 

OF'F'ICE OF' SYSTEMS DETAILS - SHEET 5 

APPROVED R QN!f!IIW ....2::IIL SUBMITTED APPROVED /JM~_..:..._ __ __,M""-'3~2~00:.!.1 SCALE 
DIRECTOR -/~ ay DAlE NOT TO SCALE TDRA~NG NO.DRA~NG NO. I 

DillE 
DAlE DD-TP-SSI-005 



DESIGNED 

DRAWN 

CHECKED 

B 
.& 

c 
.& 

II IIK1I.B 

R. THCliMS. A 

D. CUN 

APPROVED R. ClNERIWN.. 

MECHANICAL 
GROUND 
CONNECTOR/ 
STUD--~ 

~B=lP-
't::f"l: 

NOTES: 

1. SWITCH NUMBER AND DESIGNATION 
TO BE COORDINATED WITH DESIGN. 

NAMEPLATE 
(SEE NOTE 1) 

REFERENCE DRAWINGS 
~, NUMBER DESCRIP'TION 

....2::111.. 
11m 

....2::111.. 
11m 

~, 

19" MANDATORY 

13 3/4" 

A .... 

PRESSURE SENSmVE WATERPROOF 
VINYL MARKER RED LETTERS ON 

WHRE EOCKGROUND ~ 

..---+------, 

EMERGENCY 
TRIP SWITCH No.1 

E-F99-32 
E-F99-82 

~ 
OPEN CLOSE 

r 
I 
I 
I 
I 
I 

-, 
I 
I 
I 
I 
I 

B 
.& 

DD-SSI-07 

. 
lXI 

2 1/B" 

---= --= 

7 3/4" 

5 5/8" 

= 

-

-

I I 

J~---~, 
- T-HANDLE 

1/8" THICK FIBERGLASS 
REINFORCEMENT ON 
BACK SIDE OF DOOR 

= 

FRONT VIEW 

REVISIONS 
DAlE BY DESCRIP'TION 

OB/2001 SYSP Revised and issued bY the AuthoritY 

+ 
c 
.& 

DD-SSI-07 

L 7/8~1/2" SLOmiJ 
HOLE lYPICAL 

= 

---= --= 

SECTION A-A 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY TRACTION POWER DESIGN DRAWING 
EMERGENCY TRIP STATION 

SUBMITTED 

DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 
OFFICE OF SYSTEMS 

APPROVED /JM~ 
DAlE DIRECTOR -/~ 

May 3, 2001 SCALE 
DAlE 

SHEET 1 

3/4"=1" IDRAWING NO. I 
DD-TP-SSI-006 



13 3/4" MANDATORY 

I 11 3/8" 

I 
II 8.12" I 

I 4.06" I 

II I ...... 
\DOOR 

Ul !'-----. c 

~ ~ ( \ 
GASKET lYPICAL 

N 
PIANO HINGE ~ 

~ 
C) 

~~ 1/2"1YP. 
~::I ~ <...J cu 

DOOR BUMPER 1/4"x~~ ~ ~~ TELEPHONE 
HEAVY DUlY WEATHER PROOF r ~ENCLOSURE~ ETS PUSH BUTTON l 3/16"1YP 

I 
z I I 11 OPEN CELL SPONGE RUBBER • 0 COMPARTMENT 

~ WITH SELF ADESIVE Ul:~: 

lA.. COVER PLATE 
~ .., 

I ..... T I 

lf 
I 

~ 
- TELEPHONE ENCLOSURE 

I MOUNTING BRACKKET 
Ill (IF REQUIRED) 
Ill HEX. STAND OFF 

'"" l ETS PUSH BUTTON 

II ~ro~~-([ 
COMPARTMENT !:::::::J 
MOUNTING BRACKET 

I 
1/16"R 

Lj_, ........, ~ 

'---- f.l I L__ 

I 
7 3/4" (BRACKET) 

I 

LBACK PLATE 
1/2" FLANGE 
THICKNESS 

21" 

SECTION 8-B 

13 3/4" MANDATORY 

I 
11 3/8" 

I 
I 4.06" T-HANDLE F=\ 

I 
I I \DOOR r-------'1 

PIANO HINGE ATTACHED 

~ 
!'-----

~ TO ENCLOSURE & DOOR 

( 
GASKET lYPICAL 

WITH 7 FA 3/16" DIAMETER 

~ N RIVETS & MATCHING BACKUP 
WASHERS ON EACH LEAF~ 1/2"1YP. 

~ L.L.lJ 

d -
DOOR BUMPER 1/4"x1"x18" ) ~ COMPARTMENT 
HEAVY DUlY WEATHER PROOF r ~ COVER PLATE ETS PUSH BUTTON l 3/16"1YP OPEN CELL SPONGE RUBBER 

I 1 
I I I 11 COMPARTMENT 

~ WITH SELF ADESIVE ~ A.. A.. COVER PLATE .., 
..... GROUND I 

ANGLE BRACKET WELDED~ T I 

CONNECTOR/STUD --

~ 
I TO MOUNTING BRACKET 

I I 

~ I 
I 

I Ill 2 '-~NE~ Ill COMPARTMENT HEX. STANDOFF 

'"" 
I 

MOUNTING BRACK~ 
ETS PUSH BUTTON 
COMPARTMENT !:::::::J 

3/4" DIAMETER HOLE MOUNTING BRACKET . WITH GROMMET 1/16"R N j I I I I I I I I I 
I ........., ~ 

'---- f.l I L__ 

I 
7 3/4" (BRACKET) 

LBACK PLATE 
1/2" FLANGE 
THICKNESS 

21" 

SECTION c-c 
REFERENCE DRAWINGS REVISIONS WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY TRACTION POWER DESIGN DRAWING DESIGNED ~ ISI!&IS .....1::!!1. NUMBER DESCRIP110N DAlE BY DESCRIP110N 

DillE 
OB/2001 SYSP Revised and issued bY the AuthoritY EMERGENCY TRIP STATION DRAWN B. 1HDUAS.. & 2-G1 DEPARTMENT OF' TRANSIT SYSTEM DEVELOPMENT ""'iiiiiE SHEET 2 D. GUN OF'F'ICE OF' SYSTEMS CHECKED .....1::!!1. 

APPR<MD ~~ 
DillE 

APPR<MD R IWQIII& 2-G1 SCALE I DRAWING NO. I ""'iiiiiE SUBMITTED M!!J! 31 2001 3/4"=1" DAlE DIRECTOR DAlE DD-TP-SSI-007 



GAl-TRONICS CO. 
INDUSTRIAL TELEPHONE 

13" 

s· 

1-----'2::.......:..<1/...::2;_" --l 
BACK PLATE~ 

~ I 

I 

~ 
~-~~·-----~------------~-------------- ----

n. ,., 
~ -

~ ,., 

'"" ' 
.... , 

No.9001-4-KA-3 WITH 
MUSHROOM HEAD CAT. 
No.9001-KR-5R r SQUARE D PUSHBUTTON CAT. 

~ 
,;H 

+ 
~ ,., 
~ . ,., 

~ 
MODEL 240 ~----......:::::---H~--J 

GROUND 
CONNECTOR/STUD 

DESIGNED .1 KBCIIK 

DRAWN R. 1HOIIAS. JR. 

CHECKED D. GUN 

APPROVED R. !WER!Wo!!. 

'"" .... , 

r-------, 
I I 

3/4" DIA. HOLE 
WITH GROMMET (.") 

0 

r-------------, 
I I r------------
1 l1 rr---------+-----1 ! 

0 I 10 1---------------1 I I 
0 0 L--------------1 

- WEIDMULLER SAl< 4-12 
12 POINT BLOCK WITH 
MARKING TAGS 1-12 
ON DS32 RAIL 

- ETS PUSH BUTTON 
COMPARTMENT 
COVER PLATE 

- .r:-+-------+------------~ r --r------~-------------~ 

....2::IIL NUMBER 
DillE 

....2::IIL 
DillE 

....2::IIL 
DillE 

...J::!!L 
DillE 

1 0 I I 0 I 
I I r------------~ 
1 r-, r------------~ L...J L _____ _ 

[l~ 

(~ 
·---------------- -------~---~ ~----------------~r~-+-----+~---5~~ ,., .JiQIE; 

3/8" 

REFERENCE DRAWINGS 
DESCRIP110N 

I \ 
1. THE MAXIMUM DIMENSION FROM THE BACK OF THE ENCLOSURE TO THE 

EDGE OF THE DOOR OPENED 90 DEGREES SHALL NOT EXCEED 19 1/2". 

L TELEPONE BLOCK 
COMPARTMENT 
COVER PLATE 

\__ 1/4" ..::;3<....;/8:...."-t-+-

14 POINT WEIDMULLER TERMINAL BLOCK 
AND ELECTRODE FAIL-SHORT GAS 
ARRESTOR 

SECTION D-D 
(FRONT VIEW OF COVER PLATES AND TELEPHONE) 

REVISIONS 
DAlE BY DESCRIP110N 

OB/2001 SYSP Revised and issued bY the AuthoritY 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY 

SUBMITTED 

DEPARTMENT OF' TRANSIT SYSTEM DEVELOPMENT 
OF'F'ICE OF' SYSTEMS 

APPRO\IED /JM~ 
DAlE DIRECTOR -/~ 

May 3, 2001 SCALE 
DAlE 

TRACTION POWER DESIGN DRAWING 
EMERGENCY TRIP STATION 

SHEET 3 

3/4"=1" IDRAWING NO. I 
DD-TP-SSI-008 



13.00" 
12.370" 

5.750" 

14 GAUGE I 
-.--r-~~.-.-.-.-.r--------------~r---------~~----------~---T-.--r 

. 
It) 
~ 

0 1--------------+--------7 
~ 0.250" DIA. 

(lYP. OF 4) 

. 
0 

iii 
---"!-0.201" DIA. 

• 0 TAP 1/4-20 

~ 
N 

• ro.i 
:5 
N 

~ 

4.3500" 

0.150" 

. 
~ 
ci 

0.159" DIA. TAP f10-32 

(1YP OF 6) \ 
0 01---~ 

0------ ---'-----0 

------0 

. 
It) 
N 
co 
~ 
~ 

0 -----------------------Or-----~ 
~~-+----------------~------~-------------------------+~ 

DESIGNED J KBQUK ....2:::!IL NUMBER 
DillE 

DRAWN R. 1HOIIAS. .JR. ....2:::!IL 
DillE 

CHECKED D. OISI ....2:::!IL 
DillE 

APPROVED R. -. 2411 
""'iiiiiE 

12.2620" 

12.6250" 

BACK PLATE 

REFERENCE DRAWINGS 
DESCRIP110N 

6.4380" 

8.0620" 

DATE BY 
OB/200115Y5P 

0.375" 

REVISIONS 
DESCRIP110N 

Revised and issued~ the Auth~ 

. 
0 
It) . N 

It) co 
~ ~ 

~ 

I 

3.9219" 

r14 GAUGE 

. 
It) ,... .., 
ci 

I 
! 

5.0000" 

0 ---------------- 0 ,K ... ., .. ,., 
\..v . 

§ 
cxi 

~~--------~;--,_~ 
I ~ L 

0.159" DIA _) 
TAP f10-32 
(lYP. OF 2) 

GROMMET 

. 
~ 
ci • 

~ 
"' ,.; 

f-14 GAUGE 

f-14 GAUGE 

0.159" DIA. TAP f1 0-321 

li (lYP. OF 3) ~ 

-!1'1---

I 

J Q ETS PUSH BUTTO~l 
COMPARTMENT 

MOUNTING BRACKET 

0.219" DIA 
(lYP. OF 5) 

0.2500" 

2.5000" 

4.6250" 

ETS PUSH BUTION 
COMPARTMENT 
COVER PLATE 

. 
§ 
cxi 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY 
DEPARTMENT OF' TRANSIT SYSTEM DEVELOPMENT 

OF'F'ICE OF' SYSTEMS 

SUBMITTED APPROVED ~~ 
==..;,;,:::..._ ________________ n.lllim;TE;-- DIRECTOR 

May 3, 2001 SCALE 
DATE 

~u_--~ __________ _u 

~~ 3.000" :4g 
o I ~ 

tt 
TELEPHONE BLOCK 

COMPARTMENT 
MOUNTING BRACKET 

6.5000"± 

14 GAUGE7 

O --------0-.2-19_"_D_IA_J I~ 
(lYP. OF 4) 0 

(,) ---------- (,) ----1-

5.1250" 

TELEPHONE BLOCK 
COMPARTMENT 
COVER PLATE 

0.2500" 

TRACTION POWER DESIGN DRAWING 
EMERGENCY TRIP STATION 

SHEET 4 

DRAWING NO. 
3/4"=1" DD-TP-SSI-009 



DESIGNED 

DRAWN 

CHECKED 

r- RELAY DESIGNATION SEE SITE 
SPECIFIC ELEMENTARY DIAGRAM 

...._ .31:- - r- - - - .• !:--, r $::31:- - r- - - r---.• 1:--, I 1 1 9 7 5 3 1 ~EMERGENCY TRIP SWITCH RELAY MULTI-CONTACT DEVICE WITH HINGED~ 13 11 9 7 5 3 1 I 
ARMATURE CONSTRUCTION ELECTRICALLY HELD, SELF RESET, 125V D.C. 

I I ~~POS.1 POS.2 POSJ POS.4 FOS.5~fi'OSJ COIL WITH 4 N.C. & 2 N.O. CONTACTS. SEE EMERGENCY TRIP SWITCH ~~~POS.1 POS.2 POSJ POS.4 FOS.5~fi'OSJ I 
1 12 10 8 6 4 2 RELAY CABINET DETAIL THIS SHEET 14 12 10 8 6 4 2 

L --r---- _J L --r---r- _J 

/112 AWG MULTI-CONDUCTOR ALS CABLE 
UNLESS OTHERWISE NOTED. MINIMUM NO. 
OF CONDUCTORS SHALL BE 7 /C. 

TERMINAL BLOCK LOCATED IN 
EMERGENCY TRIP SWITCH RELAY 

TB1 CABINET (TYP) 
1"------lr--2--

r--L 
1'------lr--L 
1'-----lr--!-
1"-----lr-!--

6 

1'------1~ 
1'-----lr--a­
l'-----1~ 
1"------1 10 

r--11-1'------1 12 

II-
~~~ 1111 1111 11m~ 

r---;-1--------'1 
r----­
r-+1--------'1 

~ 
r---!--1-----'1 
~1------'1 

TO BKR.- +1--------'l 
r-e-1-----' 

1~~~~~~=r--r=r=~~~~~~~~~ ~1------'1 ~t----------'1 
r--11-1--------'1 

::=11 I I I '-I :~ :=.=--=--__,../1 

I I I I - r- I I I _e~t----' 
IIIII 1131 1 ~J IIIII ----riiS -(+) SFROM 125V 1'------1~­

L...------f~--, 
FROM 125V 5 (+)- r-;s--1--7----' 
D.C. PANEL ~ (-)-~ _j 

m 
I I I ~1 I ~ 13 2 1 I I I I I I I I 1113 21 I I I I 11 

TERMINAL BLOCK ~ I ~- 5 SPA~ ~ 
IN EMERG. TRIP ~ _j L .., n. 

15514 ~I MIN. 5-<[]]][D ........!!.. - (-) ~D.C. PANEL 

SPARES ~ ~ IN EACH r---!-
CABLE : SPARES 

..). 

eK. liD: 

I BIIEII 

D. GUN 

TB2 

SPARES ~ I ~ I---__. 
~1-------' 
1---'-­r---LI------' 
r-..!.-
r--1--
~ 

9 
f--;'o 
cy= 

m 

STATION (TYP.) T aL, 
RE~Y DESIGNATION ~ a.l..o 
PUSHBUTTON STATION}-. ~FOR TELEPHONE 
4 POLE N.C. (TYP.) USE (TYP.) 

EMERGENCY TRIP SWITCH EMERGENCY TRIP SWITCH EMERGENCY TRIP SWITCH 

EMERGENCY TRIP SWITCHES PERFORMING THE SAME TRIPPING FUNCTION FOR EXACT NUMBER OF SWITCHES 
SEE SITE SPECIFIC ELEMENTARY DIAGRAMS 

lYPICAL INTERCONNECTION DIAGRAM 

UNIT (TYP EACH RELAY) 

FRONT DOOR SHALL HAVE NAMEPLATE 

NAMEPLATE WITH RELAY!\ DESIGNATION INSIDE OF 

.--------1.----------------., (ETS) RELAY CABINET 11 READING "EMERGENCY TRIP SWITCH 

2'-6" 5" 

T 
7 1/2" 

_l_ 
5" 

1:1 D - - /.llEPTH"' RElAY CABINET TO BE 12" 

~ 32 POINT TERMINAL BLOCK 
/ (TYP FOR 2) G.E. TYPE "EB" D D / WITH COVER OR EQUAL PER 

' SPECIFICATIONS 

_....---RELAY CABINET HOFFMAN CAT. A-303012LP 
- - _. WITH BACK PANEL HOFFMAN CAT. A-30P30 

OR EQUAL, SEE NOTE 2 THIS SHEET 

1------ 2'-6"------1 

EMERGENCY TRIP SWITCH RELAY CABINET DETAIL 

L...------lr---s r--=-
r--!­
r--2.--
r--!--

9 r-;-o 
'-----

DE BBFAKER STAJKlN{SUBSJAWN 

REFERENCE DRAWINGS REVISIONS WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY ...2::IIL NUMBER DESCRIP110N 
DillE 

...2::IIL 
DillE 

...2::IIL 
DillE 

DAlE BY DESCRIP110N 
OB/2001 SYSP Revised and issued bY the AuthoritY 

DEPARTMENT OF" TRANSIT SYSTEM DEVELOPMENT 
OFFICE OF" SYSTEMS 

NOTES: 

1. EMERGENCY TRIP SWITCH RELAY SHALL BE SIMILAR TO 
G.E. "HFA" RELAY, FRONT CONNECTED CAT. N0.12HF51A42H 
CODE NO. 24 CONTACT ARRANGEMENT OR EQUAL. 

2. EMERGENCY TRIP SWITCH RELAY CABINETS SHALL BE NEMA 12 
CONSTRUCTION OF 14 GAUGE STEEL WITH REMOVABLE 12 
GAUGE BACK PANEL MOUNTED ON COLLAR STUDS. DOOR SHALL 
HAVE BUTT HINGES AND FLUSH HANDLE LATCH. PROVIDE HOLES 
IN BACK OF THE ENCLOSURE FOR MOUNTING TO WALLS. FINISH 
SHALL BE GRAY PRIME INSIDE AND OUT OVER PHOSPHATIZED 
SURFACES. PANEL TO BE WHITE ENAMEL SIMILAR TO HOFFMAN 
CAT. NO. 303012LP OR APPROVED EQUAL 

TRACTION POWER DESIGN DRAWING 
EMERGENCY TRIP SWITCH 

DETAILS - SHEET 1 

APPROVED R. IWIERIWN.. ...2::IIL SUBMITTED APPRO\IED /JM~ 
DIRECTOR -/~ 

May 3. 2001 SCALE 
DAlE 

IDRAWING NO. I 
DD-TP-SSI-01 0 DillE NONE DAlE 



DESIGNED 

DRAWN 

CHECKED 

APPROVED 

. 
~ 

I c-. 
<> <> -

H H l I li--FRE TO GRS 
CONDUIT--+--+--.:t-1-l+Hfl-1-ll-l+.....,..l-lr:---t:! ADAPTER (lYP.) 

11111111 
11111111 
11111111 
11111111 
11111111 
11111111 
11111111 
11111111 
11111111 
11111111 
11111111 
11111111 

SAFETY WALK I I I I I I I I 
wl ~w 

2-1" FRE FOR TELEPHONEJ 

II 
SAFETY WALK II 

~ u 
L3/4" FRE FOR ETS BLUE LIGHT 

2-1 1/2" FRE FOR TRIP CONTROL 

I DCIIK 

I BMEII 

ll fiEI 

R. IWIEIIWN.. 

RECESS FOR EMERGENCY TRIP STATION 
AT END OF STATION PLATFORM 

ETS BLUE LIGHT MOUNTED ON 
CHANNEL INSERT ABOVE EMERGENCY 
TRIP SWITCH STAliON, 6' -6" TO 
BOTTOM OF FIXTURE GLOBE ---""" 

CHANNEL STRU7 
SUPPORT. 

2/C #8+1#8 GRD ALS, 
600V ,.,. 

II II 
-.-+~ .. ---·o•--U 
~ <> EMERG. ---n 
II TRIP sw. I I 
I I STAliON II 
II II 
11 11 

a:] CONNNECT TO 277V CKT. 
AT NEAREST JB SERVING EMERGENCY 

I-- FLUORESCENT LIGHT FIXTURE 

5'-0" TO­
SAFETY WALK 

~<> <>___lj 
rr-L.....L--=-...L.....I---rl 

REMOTE 
BALLAST 

....2=111. 
DillE 

....2=111. 
DillE 

....2=111. 
DillE 

~1 

~ L ~CHANNEL INSERT 
11 ~~ 

IN TUNNEL 

EMERGENCY TRIP SWITCH 
ALS CABLES 

TUNNEL WALL MOUNTED 
EMERGENCY TRIP STATION 

REFERENCE DRAWINGS 
NUMBER DESCRIPllON DAlE BY 

OB/2001 SYSP 

REVISIONS 
DESCRIPllON 

Revised and issued bY the AuthoritY 

19" 

MOUNliNG BOLTS 
(lYP.) B~ -r\-r 

li Ql====f 'I. DOOR ---1 - 1-CHANNEL INSERT ON 
I 

11----+-EMERGENCY TRIP SWITCH STAliON­
ENCLOSURE • 

L..l1....------.;z::r---'~ 

TUNNEL WALL 

I ~MOUNliNG 
VV BOLTS 

WATER TIGHT AUJMINUM_/ ~CHANNEL STRUT SUPPORT 

-~Lo~~==========~--~oJ===~~ 
MOUNliNG FLANGE_;~' B~ 

. 
10 
I 

'io 
'b 
I 

in 

TERMINAL FITTING OR 
WATER liGHT HUB FITllNG DIMENSION TO SUIT 
AS REQ'D (TYP.). CABLES IN TUNNEL AREA FRONT ELEVATION 

(DOOR OPEN) 

SURFACE MOUNTED 
EMERGENCY TRIP STATION 

1 
/ ETS BLUE LIGHT 

3· SQUARE POST \ ~ , vv ~ 3/4" GRS FOR ETS 

""" BLUE LIGHT 
r'"T 1--- EMERGENCY TRIP SWITCH STATION (ETS) 
1r _._ 

2-1" GRSNE)--_Il ~2-1" GRS (TRIP CABLES) 

(TELEPHONE) I:Hfll H1J-t v BALLAST FOR ETS BLUE LIGHT 

r . 
BARRIER (16 GA. 1. I r;f . . . 
STAINLESS STEEL) I L.J 1-12 x24 x6 NON-METALLIC 

ENCLOSURE W/SCREW COVER 
&: 16 GA. STAINLESS STEEL 
BACK PLATE 2" GRS----~~~-Hr~~ 

CONDUITS 
TOP OF CONCRETE FOOliNG 

I 1--._ I OR RETAINING WALL 

\ .........__ FRE TO GRS ADAPTER (lYP.) 

3-2" FRE CONDUIT 

POST MOUNTED 
EMERGENCY TRIP STATION 

SECTION B-B 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY TRACTION POWER DESIGN DRAWING 
EMERGENCY TRIP SWITCH 

SUBMITTED 

DEPARTMENT OF TRANSIT SYSTEM DEVELOPMENT 
OFFICE OF SYSTEMS 

APPRO\IED /JM~ 
DAlE DIRECTOR -/~ 

May 3, 2001 SCALE 
DAlE 

DETAILS - SHEET 2 

IDRAWING NO. .I 
NONE DD-TP-SSI-0111 



DESIGNED 

DRAWN 

CHECKED 

APPROVED 

14 36" 3 SIDES I 
GAUGE I DOOR (TYP.)7 

CONTINUOUS 5/A!!.. ~ STIFFENER 
HINGE ------f-\ '~ I ~ 

'l1f L....f un 

L' \ NEOPRENE L '-1 1/4"1-3/8"±1/~ 
GASKET ' -

1-3/8"±1/8" I -
3/8"-16 I 14 GAUGE --

COLLAR BODY NOTE :l 
STUD 7 \STIFFENE~ r-PANEL 

rrh( \ rrln \ f12 GAUGE rrln 
I -- - ----- - - - ---- - -- r--' 

8" 

3/16"-
1 MOUNTING FEE~ TJ1 T 

SECTION X-X 

~---~~-36"------~ 

1 
r? /16" DIA. 11~3·-r: _,.~_c-1/ •. "'l 2"" rti 

36" 

X ... 

I I 

PRINT POCKET 
O"x10" 1/2" 
R 6"x6") 

rr -----"11 
II II 
II II 

X ... 
r---1 r-----PADLOCKING 

HASP & 
r- STAPLE r DOOR STIFFENER f-~ 

/ OMIT IF A OR B 
= 30" OR LESS 

II II II II v-IDOOR CLAMP 

II II ~ 

L--11..--_-_-_---r-______ ..IJ_+-i---------J~ OJ3-3/8" MIN. 

I I 

IJ. I ~ 
'1-1/4" MIN. _J L7/16" 

L5/8'±1/8" 
Ill 

FRONT VIEW 

~--8"'----1 

~y 
--

n 

Ht--8"'---1 

u 

L 1 /8"±1/8" --

SIDE VIEW 

RC&M CABINET 
SINGLE-DOOR ENCLOSURE 

PANEL7 
9/16" 1-1/4"-

5t_ ~ \ ~ 
BODY STIFFENE~ 

SECTION z-z 

r.li t 
I 
I 

I 
1-1/2" ! I 

7 ~ ~~::~===J====~!=,~YT:_-_ ... _, --P-A-NE_L_---'lL-" 

b=========r====~z'\ 
--8----HIT._ __ - -- r -- -

I 
I 
I 

1-+--.--BODY STIFFENER 

F=========~========9 
b=========~===========~+-~~----~ 

l 1-11_ '· - 1-1/2-.-
I 

I 
1-1/2" 

l±J' 
i i 
~FEET 

SECTION Y-Y 

NOTES: 

1-----:---36"-l 

~~~I 
TE 11 TE 276 TE l5JE ~2~ ~01 

I 
I I I I 

- -- -I- 1-~ 

I 
I I I I 

75 150 225 300 37! 

I 

~ 
TRACTION POWER SUBSTATION 

RC&M CABINET 
TERMINAL BLOCK ARRANGEMENT 

1. FOR ENCLOSURE TYPE, MATERIAL, FINISH AND OTHER GENERAL 
REQUIREMENTS, REFER TO SPECIFICATIONS. 

2. PANELS ARE FLANGED ON ALL FOUR SIDES. 
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DESIGNED ll DHIIIIMI 

DRAWN L. POWEll. 

CHECKED D. GUN 

1000 KCMIL 
EXTRA FLEXIBLE 
POWER CABLE 

18" lYPICAL CONTACT RAIL; 

(SEE NOTE 1) -----> 

..J:::!!L 
DillE 

..J:::!!L 
DillE 

..J:::!!L 
DillE 

DETAIL "A" 

TYPICAL CONNECTION FOR COMPOSITE CONTACT RAIL 

NUMBER 

I 3.19. I 
~~~-----------~~ 

~~E--+F-£7l-----=----- ~ 
TERMINAL LUG 

N.T.S. 

REFERENCE DRAWINGS 
DESCRIPTION 

REVISIONS 

APPROVED R. GNIERIWAL ..J:::!!L 
DillE 

-c~ 
INSTALL WITH FRE 
EPOXY ADHESIVE ---~ 

PATCH WITH 
EPOXY MORTAR 

• 

NEW 4" 
FRE CONDUIT 

EXI5nNG 4" 
FRE CONDUIT 

REPAIRING 

.JmiES; 

1 • CONTRACTOR SHALL INSTALL CABLES TO ALLOW FOR EXPANSION 
AND CONTRACTION OF CONTACT RAIL, AVOID INTERFERENCE WITH 
THE COVERBOARD AND AVOID CONTACT WITH THE CONTRETE 
INVERT OR BALLAST. 

2. TOP OF INSTALLED CABLE CONNECTOR ASSEMBLY SHALL NOT 
EXTEND ABOVE TOP OF COVERBOARD. 

3. INSTALL TERMINAL LUGS TO CONTACT RAIL USING 5/8" 
DIA. COMPRESSION FASTENERS, HUCK MFG. CO. OR EQUAL 
CONTRACTOR MAY USE EXI5nNG COMPRESSION FASTENER HOLES 
IN CONTACT RAIL SPACED 18" ON CENTER AFTER REMOVAL OF 
EXI5nNG COMPRESSION FASTENER. 

4. INSTALL A BLANK CONDUIT SEAUNG BUSHING, OZ GEDNEY lYPE 
CSBE-400P-0 OR EQUAL, IN EACH UNUSED 4" TRACTION POWER 
CONDUIT FROM SUBSTATION OR TlE BREAKER STATlON. 
WHERE TRACTION POWER CONDUITS ARE CUT FLUSH WITH THE 
CONCRETE INVERT, INSTALL CONDUIT SEALING BUSHING 
OZ GEDNEY lYPE CSBE-400P-1 OR EQUAL. 

BROKEN TRACTIO POWER CONDUIT 

1000 KCMIL 
EXTRA FLEXIBLE 
POWER CABLE 
TO CONTACT RAIL 

WATERTIGHT 
SEAUNG 
COLLARS 

DETAIL "8" 

1 /2" BOLTS &: NUTS 
WITH LOCKWASHERS 
AT EACH END 

TWO-PIECE INSULATING 
COVER, WITH GASKET 

COMPRESSION CONNECTORS 

1000 KCMIL 
STANDARD DUTY POWER CABLE 

HEAT SHRINKABLE TUBING 

1---- 4" FRE CONDUIT 
(SEE NOTE 4) 

CABLE CONNECTOR ASSEMBLY 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY TRACTION POWER DESIGN DRAWING 
CONTACT RAIL 

SUBMITTED 

DEPARTMENT OF" TRANSIT SYSTEM DEVELOPMENT 
OFFICE OF" SYSTEMS 

APPROVED /JM~ 
DAlE DIRECTOR -/~ 

May 3. 2001 SCALE 
DAlE 

TYPICAL CABLE CONNECTION DETAILS 
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DESIGNED 

DRAWN 

CHECKED 

APPROVED 

IMPEDANCE BOND 

1,000 KCMIL 
CONNECTIONS 

7 

l 

'M( 
1111 
1111 

~JL ~ ~ 
el lyJ] 

uu ~r 
'n"n' 
1111 

~Ill 
j)~l\ 

-
-
-
-

L 

4'-0" 

1,000 KCMIL CABLES FROM 

TRACTION POWER SUBSTATION 7 I I 

t======+=====:::::::z RUNNING RAIL 

I -
~ 

~ -
~ 

RUNNING RAIL 

PLAN 

I ) 

~+ 
3/8" X 3" 
EXPANSION ANCHOR 
(SEE NOTE 2) ----1 /I 

===I l=l 

--77 -- 1---77 
77 -- r---

-- t----1: 7 -- r-----===1 p 
I -- t--- ::J 

I - J_ ..t-- ===I 
p 

3/8. x 3· .rr 
EXPANSION ANCHOR 
(SEE NOTE 2) 

l 

\ I 
'--- PROVIDE CABLE SUPPORT 

SEE DETAIL-A 

NEGATIVE RETURN CABLES AT IMPEDANCE BONDS 

PORCELAIN INSULATOR CLAMP 
KINDORF NO. C-755-4 OR EQUAL (lYP.) 

1,000 KCMIL ~ TO SUIT MOLE. 
CABLE (lYP.) / 

1 1/2" X 1 1/2" It ll 
FIBERGLASS CHANNEL -------.."-t: ,r-~ ~ c.Bl£ (TlP.J 

MOLE~ PIPE CLAMP SIZE 

~ ~ 1 1/2" x 1 1/2" FIBERGLASS CHANNEL 

~ _J ~ CONCRETE INVERT 

DETAIL-A 

~3/8" X 3" 
EXPANSION ANCHOR 
(SEE NOTE 2) SECTION B-B 

.NQIES; 

1. MOLES SHALL BE RATED 3,000A, 600V MAC PRODUCTS 
CATALOG NUMBER ME-300-16B OR EQUAL 

3. ATTACH CABLE SUPPORT CHANNELS TO CONCRETE INVERT 
IN TUNNELS USING 3/8" x 3" STAINLESS STEEL-316 
EXPANSION ANCHORS. 

REFERENCE DRAWINGS 
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DillE 
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2-1/C 18 AWG LEADS (ONE TO 
TRACKSitlE HEATER CONTROL 
PANEL. ONE TO FUSE BOX 
DISCONNECT). PROVIDE 
SLACK IN cABLES. ---7"'7 

ABRASION PAD 
(SEE DETAIL 4) ---, 

BUTT SPUCE WITH HEAT 
SHRINK WE'ATHERPROOF 
SEAUNG SLEEVES 
WHERE REQUIRED 

~ 
7 . ........___ SPRING STEEL HOLDING CUP 

L_ USE BUNDUNG STRAP UNDER 
CUP AND OVER CABLES FOR 
ADDmONAL STRAIN REUEF 
OF CABLES 

DETAIL 1 

SECTION OF COMPOSITE CONTACT RAIL 
SHOWING HEAT TAPE POWER LEAD TERMINATION 

STAINLESS STEE:!:-----,;:::---1:-~S::, 
ANGLE, 20 GAUGE 

SPUCE BAR 

CLOSED CELL ------' 
COMPRESSABLE FOAM 

HEAT TAPE 

FIBERGLASS EXTRUSION 

PETAIL 5 

FIBERGLASS 
CHANNEL OVER 
HEAT TAPE 

HEAT TAPE INSTALLATION ON 
COMPOSITE CONTACT RAIL SPLICE BARS 

TOP COVER BOARD · 

PETAIL 2 

COMPOSITE RAIL 
SHOWING HEAT TAPE INSTALLATION 

(SEE DETAIL 5) 

END CAP 
TERMINATION 

HEAT TAPE 

RUNNING RAIL 

PETAIL 6 

DETAIL 3 

14 AWG CABLE TO TRACKSIDE 
FIEATER CONTROL PANEL 

CABLE CONNECTION 
TO STEEL RUNNING RAIL 

SECTION OF COMPOSITE CONTACT RAIL 
SHOWING HEAT TAPE END TERMINATION 

DETAIL 4 

ABRASION PAD 

PETAIL 7 

CABLE CONNECTION TO 
COMPOSITE CONTACT RAIL 

REFERENCE DRAWINGS REVISIONS WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY TRACTION POWER DESIGN DRAWING 
CONTACT RAIL HEATING 
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DillE 

DRAWN L. POWEll. ....2::IIL 
DillE 

CHECKED D. GUN ....z::!IL 
DillE 

APPROVED R. GNIERMIL ~ 

DESCRIP110N 

SUBMITTED 

DEPARTMENT OF' TRANSIT SYSTEM DEVELOPMENT 
OF'F'ICE OF' SYSTEMS 

DATE ::E~~ ~~---'----=May::.<..-;~~· ~;::00=1 SCALE NOT TO SCALE 
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POWER LEAD TERMINATION 

DOUBLE LEADS SPLICED TO HEAT 
TAPE TERMINAL LEADS (SEE NOTE 3) 

MECHANICAL CLOSURE 

THROUGH CABLE 

DETAIL-A 

HEAT SHRINKABLE 
TUBING OR RAP-A-ROUND 
HEAT SHRINKABLE SLEEVE 
(SLEEVE SHOWN) 

WATERTIGHT SEAL 

TAP CABLE 

CONTACT RAIL 

THE ( +) AND (-) DESIGNATIONS AT THE HEAT 
TAPE LEADS INDICATE THE POLARmES OF THE 
HEAT TAPE BUS WIRES WHEN ENERGIZED. 

NOTES: 

1. CONNECT THE HEATER NEGATIVE CABLE TO THE NEGATIVE RETURN 
RUNNING RAIL AS CLOSE AS PRACTICAL TO THE CONTROL PANEL 

2. (A) AT ALL TRACKSIDE FRE CONDUIT TERMINATION, USE HEAT 
SHRINKABLE SLEEVE TO SEAL CABLE AND CONDUIT. 

(B) AT ENTRANCE POINTS TO TRACKSIDE HEATER CONTROL PANELS, 
USE WATER TIGHT CONDUIT CONNECTORS. 

HEAT TAPE -------,. SEE NOTE 4 1 CONTACT RAIL 
(C) AT ENTRANCE POINTS TO FUSE BOX DISCONNECTS, USE WATER 

TIGHT CABLE CONNECTORS CABLE LEADS TO BE KEPT AS SHORT AS 
POSSIBLE AND PROPERLY SECURED. 

2-1/C IB AWG CABLES---, 

FUSE BOX DISCONNECT (ALWAYS 
LOCATED ADJACENT TO CONTACT RAIL) 

1 f 4 AWG CABLE 
SEE NOTE 2 (C) ----' 

2-1/C IB AWG CABLES 
SPLICED TO (-) 
HEATER BUS LEADS 

(-) 

EXOTHERMIC WELD. I I 
SEE DETAIL 7 ON DWG. II II DWG. DD-SSI-15 

SEE NOTE 2(A) 

3. TO BE USED WHERE lWO SETS OF JUMPER LEADS ARE REQUIRED AS SHOWN 
ON PLANS MAY ALSO BE USED NEAR A TRACKSIDE CONTROLLER AND FUSE 
BOX DISCONNECT WHERE ONE SET JUMPER LEADS IS TAPPED TO A SECOND 
HEATER TAPE. 

4. CABLES ROUTE TO RUNNING RAIL AND CONTACT RAIL SHALL BE PROTECTED 
BY MEANS OF APPROVED HOSE OR LIQUID TIGHT. 

NEGATIVE RETURN RUNNING RAIL 
(SEE NOTE 2 ON DWG. DD-SSI-25 

~~w~~ I\\" 
~- ~LICE lER.INATION _l ~ '--- \ ! 

TO TRACKSIDE HEATER 
CONTROL PANEL 

SEE NOTE 2 (A) 

HEAT SHRINKABLE 
TUBING OR RAP-A-ROUND 
HEAT SHRINKABLE SLEEVE 
(TUBING SHOWN) 

WATERTIGHT SEAL 

CABLE SPLICE CONNECTOR 

WIRING PLAN 

FUSE BOX DISCONNECT ON MOUNTING 
PLATE SEE DETAIL - A ON DWG. 
DD-SSI-17. 

RUNNING 
RAIL (lYP) 

£ TRACK 
TRACKSIDE HEATER 
CONTROL PANEL 

1 #4 AWG CONDUCTOR 

SEE NOTE 2(B) 

NEW 2 - 1" & 2 - 2" 
LTFC CONDUITS 
AS REQUIRED-----..,...c::J~ 

POST SUPPORT SEE DWG. 
DD-SSI-20 

CONCRETE PAD OR 
POST FOOTING. 

BALLAST 
1-+++----------r++-r------------'~ 111--------L----1 

SUB-BALLAST 

1 - WAY DUCTBANK WITH II 
\\, 1" FRE CONDUIT (lYP) J) 
'~~~~~~~~~~~~~~~~~~ 

WATERTIGHT CABLE TAP 
DETAIL-1 

WATERTIGHT CABLE SPLICE 
DETAIL-2 ELEVATION A-A 

REFERENCE DRAWINGS REVISIONS 
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DillE 
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JUMPER CABLES 
2-1/C #8 AWG 
2000V CABLE 

HEATER TAPE ON 
CONTACT RAIL 

16" 

y 

~~ ] 
-'---

4" 
TYP. 

L 
1-1/2" 

;----

. 
I() 

•'---
~ 

HOLESY 
9 16" I 
DIA. 

__ [~:~~--
-o 0 

/ ? 

6" J 
8" 

6 

0 

TRACTION POWER CONDUIT 
GROUP STUB-UP 

END APROACH 

END APROACH 

PLAN VIEW AT THIRD RAIL HEATER 
TRANSITION 

HEATER TAPE ON 
CONTACT RAIL 
(SEE DETAILS ON 
DWG. DD-SSI-15 

TRACTION POWER CONDUIT 
GROUP STUB-UP 

A .. 
- WITH 1/2"x4" GALV. CONDUIT 

STUB-UP 

CONTACT 
RAIL 

HEAVY-DUTY 

SPLICE AND SEAL JUMPER 
CABLES TO HEATER TAPE 

POWER U:.I\ILJ---, 

TERMINATION 

SECTION A-A 

Q 

Q 

GALV. MALLEABLE 1. AT ALL TRACKSIDE FRE CONDUIT TERMINATIONS USE 

4-5/16" TO 1/2" MTG.{ 
BOLTS OR STUDS AS 

STEEL BOLTS, WASHERS 
AND EXPANSION ANCHORS LJV\ANCHOR TO CONCRETE 

IRON CONDUIT HEAT SHRINKABLE SLEEVE TO SEAL CABLE AND CONDUIT. 

SPECIFIED BY BOX ''"--'---.-
MANUFACTURER ,-

4-1/2" X 5" 
GALVANIZED DRIVE 
LAG SCREWS WITH 
GALVANIZED WASHERS 

EXTENDED TIE 
FOR CONTACT 
RAIL __ ./ 

INSTALLA]ON TO ]E 

MATERIAL 1/4" STEEL-HOT DIPPED GALVANIZED 
AFTER FABRICATION AND BENDING • 

~ 
COORDINATE DRILLED HOLE DIMENSIONS 
X' &: 'Y' WITH THE FUSE BOX DISCONNECT 

SUPPLIER FOR MOUNTING OF FUSE BOX. 

DETAIL A 

BEND LJ<E\ SET 4" DEEP 

t····: .... }~_··O 
INSTALLATION TO 

CONCRETE INVERT 

BUTT SPLICE (TYP.) CONTACT RAIL 

X 

SECTION 8-B 

CLAMP 

5/16" HEX-HD BOLT 
WASHER &: EXPANSION 
ANCHOR, 2" MIN. 
PENETRATION 

X- BUTT SPLICE TO NEAREST TRA9JION PO.)YER 
JUMPER LEAD TERMINATION, 12 TO 18 , 
TYPICAL DIMENSION. 

HEAT TAPE 

X 

FUSE BOX DISCONNECT MOUNTING PLATE &: TYPICAL MOUNTING POWER LEAD TERMINATION (TYP.) 

REFERENCE DRAWINGS REVISIONS 
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DETAIL 8 TYPICAL-THE HEATER JUMPER CABLES SHALL BE FASTENED 
TO TRACTION POWER JUMP~ CABLE WITH BUNDLING STRAPS 
SPACED APPROX. EVERY 18 . 

HEATER JUMPER LEAD ROUTING AT CONTACT RAIL EXPANSION JOINTS 
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~A c HEATER CONTROL PANEL 

B .. "'. ' . ---·. . . .· ... 

HEATER CONTROL PANEL 

PLAN 

CENTER SAFETY WALK 
SEE NOTE 3 (lYP) 

lYPICAL INSTALLATION OF TRACKSIDE HEATER CONTROL PANEL 
AT CENTER SAFElY WALK -ELEVATED STRUCTURE 2-2" LIQUIDTIGHT 

FLEXIBLE CONDUITS 
(FOR AC & DC 

HEATER CONTROL 
PANEL -----,. 

RAILING POST 

TRAIN CONTROL & 
COMMUNICATION 
CABLES 

SECTION A-A 
CENTER SAFETY WALK DETAIL 

~F 
4'-2" 

CONTROL WIRES) 

2-1" LIQUIDTIGHT FLEXIBLE 
CONDUITS CFOR HN & RN) 
SEE NOTE 2 (B) 

RAILING POST 

TOEBOARD 

~ SUPERSTRUCTURE 

1/4" CHECKERED 
PLATE 1 a• ~ lYP. 

DESIGNED D. VNICCITT 

DRAWN L. POWEll. 

CHECKED D. GUN 

APPRO\IED R. CINIERIWN.. 

LAP PLATE 

2-1" LIQUIDTIGHT 
FLEXIBLE CONDUITS 

....2:::!!L NUMBER 
DillE 

~~ 
liiiiE 
2~1 

liiiiE 
~~ 

liiiiE 

1'-5" 

~F 
SECTION E-E 

REFERENCE DRAWINGS 
DESCRIPTION 

REVISIONS 

EXOTHERMIC WELDED 
(FOR DETAIL SEE DWG. 
DD-SSI-15) 

ct. CONTACT 
RAIL ACOUSTICAL BARRIER 

WALL 

1" FRE 
CONDUIT 

ct. STRUCTURE .--++-+-- FUSE BOX DISCONNECT 

.. 
.;._a .• .••. 

.a 

CONDUIT CLAMPS, SEE 
DETAIL 'D' ON THIS DWG. 

SECTION C-C 

.• ·4 
·: .. ·.: .. : . ·. . . . 

SEE NOTE 2 (A) 

1-1" FRE CONDUIT WITH 
218 AWG CABLES, ONE TO EACH HEATER 
lYPE (-) BUS LEAD. 

ii-I.B_._T_RAC_K...!.7_'-~0:...." ~M!!!:IN!.:.... ----lr~=~ 

ON MOUNTING PLATE 
(SEE DETAIL 'A' ON DWG. 
DD-SSI-17) 

CHECKERED .. 
(1/4"x11"x1'-5") 
SEE NOTE 3 ----

C6x10.5 

2-1" FRE 
CONDUITS FOR 

DETAIL D 

2-1" AND 2-2" LIQUIDTIGHT 
FLEXIBLE CONDUITS 

CHECKERED 
PLATE 
(REMOVABLE) 

-..._ __ LAP PLATE 
· (1/4"x2"x1'-7") 

2-3/4"" STUDS 
(ONE EACH END 

OF LAP PLATE) 

RN & HN --1==-.4--.:!.......:....;_::....s..:+::....:......:..!-=r 1/4" GROUT PAD 

11 3/8" 
WELD---..../ 

FLEXIBLE CONDUIT 
CONNECTOR --~~ I 

SECTION F-F 

MODIFY DMDER 
AS REQUIRED TO SEE NOTE 2 (A) 

ROUTE COINNTR~O~L-~~~~~~~~~~~==¥=~~~~~~=c~~!l~-~ WIRES - HEATER TAPE 1 18 AWG (2000V} 
CABLES (±) HEATER 
T~E BUS LEADS. FRE CONDUIT 

CONNECTOR -~C===~--~~~---~-~~---~-=-t~~~~~ 
1-1" FRE CONDUIT 
'HN' TO 
CONTROLLER 

TOEBOAR 

TOP OF 

D 

2-1" FRE 
CONDUITS FOR 
RN & HN ___ __J 

SECTION OF TYPICAL INSTALLATION OF TRACKSIDE HEATER 
CONTROLLER AT SIDE SAFETY WALK 

4' 2" (1YP) - I TRACKSIDE HEATER CONTROL PANEL 
36"Hx30"Wx12"D. 

RAILING 7 II I ------

"'{} 
-, r----- r I I 

I I i I I 
I I 

...J L-----

II 

-, r-----

I I 
I I 
I I 
I I 

...J L-----..., r----- r ~ F I I 

-r~ I I 

\ r 
I I I \ 

,, 

SEE NOTE 2 (C) 

<It-t--- LOCATE TO MINIMIZE 
LENGTH OF CABLES 1 18 AWG (2000V} 

CABLES SPLICED 
TO (-) HEATER 
T~EBUS LEADS-----' 

EDGE OF SAFETY 
WALK 

EXOTHERMIC WELD 
TO CONTACT RAIL 

FUSE BOX DISCONNECT 

(FOR DETAIL SEE DWG. 
DD-SSI-15) 

-,.... __ SEE NOTE 2 (C) 

'---+--- 114 AWG (2000V} CONTACT RAIL ___ _. 
CABLE 

:11+------+-- HEATER TAPE ON RAIL 

SECTION D-D 

NOTES: 
1. HEATER CONTROL PANEL LOCATIONS SHALL BE CENTERED 

ON 8' -4' LONG RAILING SECTIONS. LOCATION OF HEATER 
CONTROL PANEL SHALL BE ADJUSTED TO SUIT ACTUAL 
RAILING LOCATIONS. 

2. (A) AT ALL TRACKSIDE FRE CONDUIT TERMINATIONS, USE 
HEAT SHRINKABLE SLEEVE TO SEAL CABLE AND CONDUIT. 

(B) AT ENTRANCE POINTS TO TRACTSIDE HEATER CONTROL 
PANELS, USE WATERTIGHT CONDUIT CONNECTORS. 

SAFETY WALK I .},! U001000trr J 
FLEXIBLE CONDUITS 

\_ 2-2" ~Q~IDTIGHT FLEXIBLE CO 
FOR AC & DC CONTROL WIRES. 

NDUITS 
ROUTE 

VIA SAFETY WALK RACEWAY. TERMINATE 
WITH BUSHING AND AD~R. 

(C) AT ENTRANCE POINTS TO FUSE BOX DISCONNECTS, USE 
WATERTIGHT CABLE CONNECTORS. CABLE LEADS TO BE 
KEPT AS SHORT AS POSSIBLE AND PROPERLY SECURED. 

(FOR HN & RN) 
SECTION 8-B 
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