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GENERAL NOTES

ALL CONSTRUCTION SHALL CONFORM TO THE CITY OF SAN ANTONIO STANDARD SPECIFICATIONS
FOR CONSTRUCTION JUNE 2008, OR LATEST

NO EXTRA PAYMENT SHALL BE ALLOWED FOR WORK CALLED FOR ON THE PLANS, BUT NOT
INCLUDED IN THE BID PROPOSAL. THIS INCIDENTAL WORK WILL BE REQUIRED AND SHALL BE
INCLUDED IN THE PAY ITEM TO WHICH IT RELATES.

THE CONTRACTOR SHALL PROVIDE ACCESS FOR THE DELIVERY OF MAIL BY THE U.S. POSTAL
SERVICE.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR RESTORING TO ITS ORIGINAL OR BETTER CONDITION
ANY DAMAGE DONE TO EXISTING FENCES, CONCRETE ISLANDS, STREET PAVING, CURBS, SHRUBS,
BUSHES OR DRIVEWAYS. (NO SEPARATE PAY ITEM).

IT IS THE CONTRACTOR'S RESPONSIBILITY TO SEE THAT ALL SIGNS AND BARRICADES ARE
PROPERLY INSTALLED AND MAINTAINED. ALL LOCATIONS AND DISTANCES WILL BE DECIDED
UPON IN THE FIELD BY THE CONTRACTOR, USING THE "TEXAS MANUAL ON UNIFORM TRAFFIC
CONTROL DEVICES”. THE CITY'S CONSTRUCTION INSPECTOR AND TRAFFIC ENGINEERING
REPRESENTATIVE WILL ONLY BE RESPONSIBLE TO INSPECT BARRICADES AND SIGNS. IF,

IN THE OPINION OF THE TRAFFIC ENGINEERING REPRESENTATIVE AND THE CONSTRUCTION
INSPECTOR, THE BARRICADES AND SIGNS DO NOT CONFORM TO ESTABLISHED STANDARDS OR
ARE INCORRECTLY PLACED OR ARE INSUFFICIENT IN QUANTITY TO PROTECT THE GENERAL
PUBLIC, THE CONSTRUCTION INSPECTOR SHALL HAVE THE OPTION TO STOP OPERATIONS
UNTIL SUCH TIME AS THE CONDITIONS ARE CORRECTED.

IF THE NEED ARISES, ADDITIONAL BARRICADES AND DIRECTIONAL DEVICES MAY BE ORDERED
BY THE TRAFFIC ENGINEERING REPRESENTATIVE AT THE CONTRACTOR'S EXPENSE.

DUE TO FEDERAL REGULATIONS TITLE 49, PART 192.171 C.P.S. MUST MAINTAIN ACCESS TO
GAS VALVES AT ALL TIMES. THE CONTRACTOR MUST PROTECT AND WORK AROUND ANY GAS
VALVES THAT ARE IN THE PROJECT AREA.

CONTRACTOR SHALL NOTIFY THE CITY INSPECTOR TWENTY FOUR (24) HOURS PRIOR TO BACKFILL OF
ANY UTILITY TRENCHES TO SCHEDULE FOR DENSITY TEST AS REQUIRED.

CONTRACTOR SHALL PRESERVE ALL CONSTRUCTION STAKES, MARKS, ETC. IF ANY ARE
DESTROYED OR REMOVED BY THE CONTRACTOR OR HIS EMPLOYEES, THEY SHALL BE
REPLACED AT THE CONTRACTOR’'S EXPENSE.

CONTRACTOR SHALL NOTIFY ALL UTILITY COMPANIES PRIOR TO CONSTRUCTION TO DETERMINE
THE LOCATION OF EXISTING UTILITIES. CONTRACTOR SHALL NOTIFY THE FOLLOWING AT
LEAST FORTY-EIGHT (48) HOURS PRIOR TO EXCAVATION OPERATION:

SAN ANTONIO WATER SYSTEM (SAWS) 233-2010

BEXAR METROPOLITAN WATER DISTRICT (BEXAR MET) 354-6538 /3575741

COSA DRAINAGE 207-8048

COSA SIGNAL OPERATIONS 207-7720 /207-7765

TEXAS STATE WIDE ONE CALL LOCATOR 1-800-344-8377

- CITY PUBLIC SERVICE ENERGY

- TIME WARNER

- AT&T

-~ MOl

THE EXISTENCE AND LOCATION OF UNDERGROUND UTILITIES INDICATED ON THE PLANS ARE
TAKEN FROM AVAILABLE RECORDS AND ARE NOT GUARANTEED, BUT SHALL BE INVESTIGATED
AND VERIFIED BY THE CONTRACTOR BEFORE STARTING WORK. THE CONTRACTOR SHALL BE
HELD RESPONSIBLE FOR ANY DAMAGE TO AND FOR THE MAINTENANCE AND PROTECTION OF
THE EXISTING UTILITIES EVEN IF THEY ARE NOT SHOWN ON THE PLANS. LOCATION AND
DEPTH OF EXISTING UTILITIES SHOWN HERE ARE APPROXIMATE ONLY. ACTUAL LOCATIONS
AND DEPTHS MUST BE VERIFIED BY THE CONTRACTOR PRIOR TO CONSTRUCTION AND HE
SHALL BE RESPONSIBLE FOR PROTECTION OF SAME DURING CONSTRUCTION.

. ALL WASTE MATERIAL SHALL BECOME PROPERTY OF THE CONTRACTOR AND SHALL BE HIS SOLE

REPONSIBILITY TO DISPOSE OF THIS MATERIAL OFF THE LIMITS OF THE PROJECT. NO WASTE MATE-
RIAL SHALL BE PLACED IN EXISTING LOWS THAT WILL BLOCK OR ALTER FLOW LIMITS OF EXISTING
ARTIFICIAL OR NATURAL DRAINAGE.

THE CONTRACTOR SHALL NOT PLACE ANY WASTE MATERIAL IN THE 100-YEAR FLOOD PLAIN
WITHOUT FIRST OBTAINING AN APPROVED FLOOD PLAIN DEVELOPMENT PERMIT.

THE CONTRACTOR SHALL MAINTAIN ALL ADJOINING STREETS AND TRAVELED ROUTES FREE FROM
SPILLED AND /OR TRACKED CONSTRUCTION MATERIALS AND /OR DEBRIS.

IF THE CONTRACTOR ENCOUNTERS ANY ARCHAEOLOGICAL DEPOSITS DURING CONSTRUCTION
OPERATIONS, THE CONTRACTOR MUST STOP EXCAVATION IMMEDIATELY, CONTACT THE CITY
INSPECTOR, AND CALL THE CITY HISTORIC PRESERVATION OFFICE AT 207-7306 OR 207-3327 FOR
AN ARCHAEOLOGICAL INVESTIGATION. THE CONTRACTOR CANNOT BEGIN EXCAVATION AGAIN
WITHOUT WRITTEN PERMISSION FROM THE CITY.

IF MORE THAN THREE (3) DAYS ARE REQUIRED FOR INVESTIGATION (NOT INCLUDING HOLIDAY
AND WEEKENDS) AND IF THE CONTRACTOR IS UNABLE TO WORK IN OTHER AREAS, THEN THE
CONTRACTOR WILL BE ALLOWED TO NEGOTIATE FOR ADDITIONAL CONSTRUCTION TIME UPON
WRITTEN REQUEST WITHIN TEN (10) DAYS AFTER THE FIRST NOTICE TO THE CITY OF
ARCHAEOLOGICAL INVESTIGATION FOR EACH EVENT

IF THE TIME REQUIRED FOR INVESTIGATION IS LESS THAN OR EQUAL TO THREE (3) DAYS FOR
EACH EVENT, CONTRACT DURATION WILL NOT BE EXTENDED.

IF SUSPECTED CONTAMINATION IS ENCOUNTERED DURING CONSTRUCTION OPERATIONS, C.0.S.A.
SHALL BE NOTIFIED IMMEDIATELY WHEN CONTAMINATED SOILS AND /OR GROUNDWATER ARE
ENCOUNTERED AT LOCATIONS NOT IDENTIFIED IN THE PLANS. THE NOTIFICATION SHOULD
INCLUDE THE STATION NUMBER, TYPE OF CONTAMINATED MEDIA, EVIDENCE OF CONTAMINATION
AND MEASURES TAKEN TO CONTAIN THE CONTAMINATED MEDIA AND PREVENT PUBLIC ACCESS.
THE CONTAMINATED SOIL AND /OR GROUNDWATER SHALL NOT BE REMOVED FROM THE
LOCATION WITHOUT PRIOR C.O.S.A. APPROVAL.

THE CONTRACTOR MUST STOP THE EXCAVATION IMMEDIATELY AND CONTACT THE C.O.S.A.
INSPECTOR. THE CONTRACTOR CANNOT BEGIN EXCAVATION ACTIVITIES WITHOUT WRITTEN
PERMISSION FROM THE CITY.

CONTRACTOR IS TO INCLUDE A MAILBOX POST BLOCKOUT FOR VACANT LOTS AND ALL
RESIDENCES WHICH DO NOT HAVE MAILBOXES AT THE CURB. BLOCKOUTS ARE PROVIDED

FOR FUTURE USE BY THE POST OFFICE

CONTRACTOR SHALL NOT REMOVE OR ADJUST ANY VIA FACILITIES. THE CONTRACTOR MUST
CONTACT VIA FOURTEEN DAYS PRIOR, FOR THE REMOVAL OF BENCHES, STOP POLES OR ANY
OTHER VIA FACILITIES THAT MAY BE PRESENT. PLEASE PROVIDE THIRTY DAYS PRIOR NOTICE
FOR SHELTER REMOVAL (TELEPHONE NOS: (210) 362-2155 OR (210) 362-2096). THE CONTRACT-
OR WILL BE LIABLE FOR ANY DAMAGES TO VIA FACILITIES NOT REMOVED BY VIA. THE CON-
TRACTOR IS REQUIRED TO REPLACE ALL FLATWORK REMOVED OR DAMAGED IN THE COURSE
OF EXECUTING THE CONTRACT UNLESS OTHERWISE NOTED BY VIA. THE CONTRACTOR WILL
BE RESPONSIBLE FOR PROTECTING VIA FACILITIES IF ADJACENT TO WORK AREA.

TREE PROTECTION AND PRESERVATION GENERAL NOTES

NO UTILITY OR STREET EXCAVATION WORK SHALL BEGIN IN AREAS WHERE TREE PRESERVATION

AND TREATMENT MEASURES HAVE NOT BEEN COMPLETED AND APPROVED.

TREE PROTECTION FENCING SHALL BE REQUIRED. TREE PROTECTION FENCING SHALL BE
INSTALLED, MAINTAINED AND REPAIRED BY THE CONTRACTOR DURING SITE CONSTRUCTION.
DURING CONSTRUCTION ACTIVITY, AT LEAST A SIX-INCH LAYER OF COARSE MULCH SHALL BE
PLACED AND MAINTAINED OVER THE ROOT PROTECTION ZONE (NO SEPARATE PAY ITEM).

. THE CONTRACTOR SHALL AVOID CUTTING ROOTS LARGER THAN ONE INCH IN DIAMETER WHEN
EXCAVATING NEAR EXISTING TREES. EXCAVATION IN THE VICINITY OF TREES SHALL PROCEED
WITH CAUTION. THE CONTRACTOR SHALL CONTACT THE CITY INSPECTOR FOR GUIDANCE.

ROOTS WILL BE CUT WITH A ROCK SAW OR BY HAND, NOT BY AN EXCAVATOR OR OTHER
ROAD CONSTRUCTION EQUIPMENT.

ALL CURB AND SIDEWALK WORK SHALL USE ALTERNATIVE CONSTRUCTION METHODS TO
MINIMIZE EXTENSIVE ROOT DAMAGE TO TREES (REFER TO DETAILS).

EXPOSED ROOTS SHALL BE COVERED AT THE END OF THE DAY USING TECHNIQUES SUCH AS
COVERING WITH SOIL, MULCH, OR WET BURLAP.

NO EQUIPMENT, VEHICLES OR MATERIALS SHALL OPERATE OR BE STORED WITHIN THE ROOT
PROTECTION ZONE OF ANY TREE NEAR THE PROJECT. ROOT PROTECTION ZONE IS 1 FOOT

OF RADIUS PER INCH OF TREE'S DIAMETER. A 10-INCH DIAMETER TREE WOULD HAVE A

10 FOOT RADIUS ROOT PROTECTION ZONE AROUND THE TREE. ROOTS OR BRANCHES IN
CONFLICT WITH THE CONSTRUCTION SHALL BE CUT CLEANLY ACCORDING TO PROPER
PRUNING METHODS. OAK WOUNDS SHALL BE PAINTED OVER WITHIN 30 MINUTES TO PREVENT
OAK WILT.

SAPLINGS, SHRUBS OR BUSHES TO BE CLEARED FROM THE PROTECTED ROOT ZONE AREA
OF A LARGE TREE SHALL BE REMOVED BY HAND AS DESIGNATED BY THE INSPECTOR.

NO WIRES, NAILS OR OTHER MATERIAL MAY BE ATTACHED TO PROTECTED TREES.

TREES, TREE LIMBS, BUSHES AND SHRUBS LOCATED IN THE CITY STREET OR ALLEY
RIGHT-OF-WAY OR PERMANENT EASEMENTS WHICH INTERFERE WITH PROPOSED
CONSTRUCTION ACTIVITIES SHALL BE PROPERLY PRUNED FOLLOWING THE ANSI A-300
STANDARDS FOR PRUNING. ALL TREE PRUNING SHALL BE COMPLETED BY A CITY OF SAN
ANTONIO TREE MAINTENANCE LICENSED CONTRACTOR (ARTICLE 21-171, CITY CODE) ONLY
AFTER APPROVAL FROM THE CAPITAL PROJECTS MANAGEMENT THROUGH THE INSPECTOR.

NO EXCESSIVE TREE TRIMMING WILL BE PERMITTED.

ALL DEBRIS GENERATED BY THE PRUNING AND TRIMMING OF THE TREES AND /OR BUSHES
SHALL BECOME THE PROPERTY OF THE CONTRACTOR AND SHALL BE DISPOSED OF PROPERLY
(NO SEPARATE PAY ITEM).

TREES MUST BE MAINTAINED IN GOOD HEALTH THROUGHOUT THE CONSTRUCTION PROCESS.
MAINTENANCE MAY INCLUDE, BUT NOT LIMITED TO: WATERING THE ROOT PROTECTION ZONE,
WASHING FOLIAGE, FERTILIZATION, PRUNING, ADDITIONAL MULCH APPLICATIONS AND OTHER
MAINTENANCE AS NEEDED ON THE PROJECT.

. ANY TREE REMOVAL SHALL BE APPROVED BY THE CITY ARBORIST. (207-0278)

TREES WHICH ARE DAMAGED OR LOST DUE TO THE CONTRACTOR'S NEGLIGENCE DURING
CONSTRUCTION SHALL BE MITIGATED TO THE CITY'S SATISFACTION.

. TREE PLANTING FOR MITIGATION OR ENHANCEMENT: ALL PLANTED TREES SHALL BE
MAINTAINED IN A HEALTHY CONDITION AT ALL TIMES. THIS INCLUDES IRRIGATION, FERTILIZING,
PRUNING AND OTHER MAINTENANCE AS NEEDED ON THE PROJECT. TREES THAT DIE WITHIN
TWELVE (12) MONTHS SHALL BE REPLACED WITH A TREE OF EQUAL SIZE AND SPECIES.

ACCESSIBILITY REQUIREMENTS

THE CONTRACTOR SHALL PROVIDE AND MAINTAIN VEHICULAR AND
PEDESTRIAN ACCESS AT ALL TIMES TO LOCAL RESIDENCES AND BUSINESSES.

WHEN THE WORK REQUIRES THE EXCAVATION OF THE STREET AND THE
REMOVAL OF THE EXISTING DRIVEWAY APPROACHES AND SIDEWALKS,

THE CONTRACTOR SHALL BE RESPONSIBLE FOR PROVIDING TEMPORARY
ALL-WEATHER ACCESS TO THE BUSINESSES AND RESIDENCES. THE
TEMPORARY DRIVEWAY APPROACHES SHALL BE CONSTRUCTED WITH FLEXIBLE
BASE OR GRAVEL MATERIAL AT NO SEPARATE COST TO THE CITY.

PRIOR TO INITIATING THE CONSTRUCTION OF NEW DRIVEWAY APPROACHES,
THE CONTRACTOR SHALL GIVE ADVANCE WARNING IN PERSON, OR IN
WRITING, OF AT LEAST 48 HOURS TO EACH RESIDENCE THAT WILL BE
IMMEDIATELY AFFECTED, SO THAT ALTERNATE PLANS MAY BE MADE

BY THE RESIDENTS.

FOR BUSINESSES WITH MORE THAN ONE DRIVEWAY, AT LEAST ONE

DRIVEWAY SHALL REMAIN OPEN WHILE THE OTHER NEW DRIVEWAY APPROACHES
ARE CONSTRUCTED. FOR BUSINESSES WITH ONLY ONE DRIVEWAY, THE NEW
DRIVEWAY APPROACH SHALL BE CONSTRUCTED IN HALF WIDTHS, UNLESS A
TEMPORARY ASPHALT DRIVEWAY IS FIRST INSTALLED AT NO SEPARATE COST

TO THE CITY.
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THE FOLLOWIN HANGES ARE MADE TO THE CITY OF SAN ANTONIO’
GENERAL NOTES:

TRAFFIC SIGNAL NOTES

PRIOR TO CONSTRUCTION, THE CITY SHALL APPROVE ALL LOCATIONS FOR POLES,
CONTROLLER FOUNDATION AND ELECTRICAL SERVICE PEDESTAL. CONTRACTOR SHALL
STAKE LOCATIONS BEFORE CONTACTING GOVERNING AGENCY FOR APPROVAL.

ALL ELECTRICAL WORK SHALL COMPLY WITH THE NATIONAL ELECTRIC CODE

CONTRACTOR SHALL FURNISH AND MAINTAIN ALL TRAFFIC CONTROL DEVICES,
LIGHTING, OR WARNING DEVICES REQUIRED TO COMPLETE THE WORK. ALL
CONSTRUCTION SIGNS AND TRAFFIC CONTROL DEVICES SHALL CONFORM TO THE
TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES.

CONTRACTOR SHALL BE RESPONSIBLE FOR ACQUIRING ALL PERMITS, TESTS,
APPROVALS AND ACCEPTANCES REQUIRED TO COMPLETE CONSTRUCTION OF THIS
PROJECT.

THREE (3) COPIES OF EQUIPMENT SUBMITTALS FOR ALL TRAFFIC SIGNAL
COMPONENTS SHALL BE SENT TO THE CITY OF SAN ANTONIO.THE ENGINEER
ANDOR PROJECT MANAGER SHALL ENSURE THAT MATERIAL COMPLIES WITH THE
CITY OF SAN ANTONIO SPECIFICATIONS AND STANDARDS AND THESE PLANS.
SUBMITTALS SHALL CONSIST OF THE APPROPRIATE COMBINATION OF CATALOG
SHEETS, MATERIAL LISTS, MANUFACTURER'S BROCHURES, TECHNICAL BULLETINS,
SPECIFICATIONS, DIAGRAMS, OR PRODUCT SAMPLES NECESSARY TO DESCRIBE A
SYSTEM, PRODUCT, OR ITEM. SPECIFIC ITEM NUMBERS AND PRODUCT CODES WILL
BE CLEARLY IDENTIFIED WHEN MULTIPLE PRODUCTS ARE LISTED ON THE SAME
SHEET.

ALL MATERIALS AND CONSTRUCTION PROCEDURES WITHIN THE SCOPE OF THIS
PROJECT SHALL CONFORM TO APPLICABLE CITY OF SAN ANTONIO STANDARD
SPECIFICATIONS FOR CONSTRUCTION (LATEST EDITION), TEXAS DOT STANDARD
SPECIFICATIONS, CITY BUILDING CODE AND REGULATIONS AS WELL AS PROVISIONS
APPLICABLE TO THE PROJECT AND OTHER SAFETY CODES AND INSPECTION
REQUIREMENTS OF THE FIRE DEPARTMENT.

MATERIALS FURNISHED BY THE CONTRACTOR SHALL BE NEW, UN- DEPRECIATED
STOCK. ALL EQUIPMENT SHALL BE NEW, UNLESS NOTED OTHERWISE ON THE
PLANS.

INSTALL GROUND MOUNT SIGNS, STOPLINES AND PAVEMENT MARKINGS AS SHOWN
ON THE PLANS.

GROUND BOX COVERS SHALL BE POLYMER CONCRETE WITH "TRAFFIC SIGNAL”
LEGIBLY IMPRINTED IN 1 INCH LETTERS (MINIMUM HEIGHT).

SALVAGEABLE MATERIALS EQUIPMENT SHALL BE DETERMINED BY THE CITY
INSPECTOR AND DELIVERED TO THE CITY OF SAN ANTONIO TRAFFIC OPERATIONS
FACILITY LOCATED AT 223 SOUTH CHERRY, SAN ANTONIO, TX 78203. THE
CONTRACTOR SHALL CONTACT THE CITY SERVICES & SUPPLY SUPERINTENDENT, AT
(210) 207-7771 SEVEN (7) DAYS PRIOR TO DELIVERY OF THESALVAGED MATERIAL
THE CONTRACTOR SHALL BECOME THE OWNER AND DISPOSE OF UNSALVAGED
MATERIAL IN ACCORDANCE WITH FEDERAL, STATE, AND LOCAL REGULATION.

CONTRACTOR SHALL BE RESPONSIBLE FOR RESTORING TO ORIGINAL CONDITION,
OR BETTER, ANY DAMAGE DONE TO EXISTING BUILDINGS, RETAINING WALLS,
UTILITIES, FENCES, PAVEMENT, CURBS, TRAFFIC SIGNAL EQUIPMENT, OR DRIVEWAYS
(NO SEPARATE PAY ITEM). CONTRACTOR SHALL RESTORE THE CONSTRUCTION AREA
TO ORIGINAL CONDITION, OR BETTER, PRIOR TO FINAL INSPECTION.

FINAL ADJUSTMENT OF TRAFFIC SIGNAL HEADS (VEHICLE AND PEDESTRIAN), AS
REQUIRED BY THE ENGINEER, SHALL BE DONE BY THE CONTRACTOR AND SHALL
BE SUBSIDIARY TO FURNISHING AND INSTALLING TRAFFIC SIGNAL HEADS OR
SECTIONS.

ALL TRAFFIC SIGNAL SECTIONS SHALL BE MADE OF POLYCARBONATE RESIN AND
SHALL BE SUPPLIED BY THE SAME MANUFACTURER.

ALL VEHICLE AND PEDESTRIAN SIGNAL FACES SHALL BE COVERED SO THAT THE
INDICATION(S) CANNOT BE SEEN FROM THE TIME OF INSTALLATION UNTIL PLACED
IN OPERATION.

EXISTING TRAFFIC CONTROLS SHALL REMAIN IN OPERATION UNTIL NEW CONTROLS
ARE READY. CONTRACTOR SHALL COORDINATE "TURN-ON” OF THE NEW TRAFFIC
SIGNAL WITH THE ENGINEER.

WHEN NECESSARY TO TURN OFF AN EXISTING SIGNAL, CONTRACTOR SHALL
PROVIDE AN OFF-DUTY UNIFORMED POLICE OFFICER TO CONTROL TRAFFIC UNTIL
THE TRAFFIC SIGNAL IS BACK IN SATISFACTORY OPERATION.

FOR EACH CABLE TERMINATING IN THE CONTROLLER CABINET AN EXTRA 10 FEET
LENGTH SHALL BE PROVIDED. ALL CABLES SHALL BE CONTINUOUS WITHOUT
SPLICES FROM TERMINAL POINT TO TERMINAL POINT OR AS DIRECTED/APPROVED
BY THE ENGINEER. THE NUMBER OF CONDUCTORS REQUIRED SHALL BE AS
SHOWN ON THE PLANS.

CONTRACTOR SHALL CONTACT CITY OF SAN ANTONIO INSPECTOR AT (210) 207-4579
A MINIMUM OF SEVEN (7) DAYS PRIOR TO BEGINNING OF CONSTRUCTION.

CONTRACTOR SHALL CONTACT THE CITY ENGINEER AT (210) 207-4507 AND THE
CITY INSPECTOR AT (210) 227-3954 A MINIMUM OF FOURTEEN (14) DAYS PRIOR TO
THE TRAFFIC SIGNAL TURN-ON.

CONTRACTOR SHALL PROVIDE RED-LINE MARK-UPS OF CONSTRUCTION WITHIN
SEVEN (7) WORKING DAYS OF PROJECT ACCEPTANCE.

PRECONSTRUCTION MEETING WITH COSA PERSONNEL WILL BE REQUIRED PRIOR TO
CONTRACTOR INITIATING ANY TRAFFIC SIGNAL RELATED WORK.

UPON COMPLETION OF THE PROJECT, A RECORD DRAWING ON MYLAR WILL BE
REQUIRED.

CONTRACTOR SHALL PROVIDE 3M OPTICOM CERTIFIED TECHNICIAN TO RE-INSTALL
OPTICOM EQUIPMENT. CONTRACTOR SHALL BE FULLY RESPONSIBLE FOR SET-UP
AND INSTALLATION OF OPTICOM EQUIPMENT.

CONTRACTOR, AT CONTRACTORS EXPENSE, SHALL FIELD LOCATE AND STAKE THE

LOCATION OF POLES, PULLBOXES, CABINETS, AND DETECTORS FOR APPROVAL BY

THE ENGINEER PRIOR TO CONSTRUCTION. POLE AND PULL BOX LOCATIONS MAY

BE MOVED BY THE ENGINEER PRIOR TO CONSTRUCTION TO ACCOMMODATE FIELD
CONDITIONS.

FOR ALL PROPOSED MAST ARM POLE ASSEMBLIES, MOUNTING BRACKET ASSEMBLY
OPTION "C” (ASTRO-BRACS) AS SHOWN ON THE STATE STANDARD SHEET(S) "SINGLE
MAST ARM ASSEMBLIES (SMA)” SHALL BE SUPPLIED BY THE CONTRACTOR.
MOUNTING BRACKET ASSEMBLIES (ASTRO-BRACS) SHALL BE SUBSIDIARY TO ITEM
682 "VEHICLES AND PEDESTRIAN SIGNAL HEADS".

ALL STEEL POLE ASSEMBLIES AND PEDESTAL POLES FURNISHED BY THE
CONTRACTOR SHALL BE FROM THE SAME MANUFACTURER.

CONTRACTOR SHALL SUPPLY ORNAMENTAL CAPS IN PLACE OF THE MAST ARM
TENON ENDS.

EACH POLE FOUNDATION SHALL HAVE ONE ADDITIONAL 2 INCH CONDUIT STUBBED
OUT 2 FEET FROM THE FOUNDATION AND CAPPED. FURNISHING OF THIS CONDUIT
SHALL BE SUBSIDIARY TO ITEM 308.

CONTRACTOR SHALL UNCOVER AND LOCATE ALL MARKED UNDERGROUND FACILITIES
PRIOR TO EXCAVATING FOR DRILLED SHAFT FOUNDATIONS.

OVERHEAD UTILITIES MAY EXIST ON THE PROPERTY. NO ATTEMPT WAS MADE TO
MARK THE OVERHEAD UTILITIES SINCE THEY ARE CLEARLY VISIBLE. THE
CONTRACTOR SHALL LOCATE ALL OVERHEAD UTILITIES PRIOR TO BEGINNING
CONSTRUCTION.  TEXAS  LAW, SECTION 752, HEALTH AND SAFETY CODE FORBIDS
ALL ACTIVITIES IN WHICH PERSONS OR THINGS MAY COME WITHIN SIX (6) FEET OF
LIVE OVERHEAD HIGH VOLTAGE LINES. CONTRACTORS AND OWNERS ARE LEGALLY
RESPONSIBLE FOR THE SAFETY OF CONSTRUCTION WORKERS UNDER THIS LAW.
THIS LAW CARRIES BOTH CRIMINAL AND CIVIL LIABILITY, TO ARRANGE FOR LINES
TO BE TURNED OFF OR MOVED, CONTACT CPS ENERGY AT 978-3500

CONTRACTOR SHALL UNCOVER AND LOCATE ALL MARKED UNDERGROUND FACILITIES
PRIOR TO EXCAVATION.

THE CITY MUST ISSUE A WRITTEN AUTHORIZATION TO PROCEED WITH
CONSTRUCTION.

THE CITY SHALL PROVIDE ALL ON-SITE INSPECTION OF CONSTRUCTION AND SHALL
BE THE SOLE AUTHORITY TO DETERMINE ADEQUACY OF MATERIALS AND
CONSTRUCTION.

THE LENGTH OF TIME FOR ANY TRAFFIC SIGNAL DE-ACTIVATION AND
RE-ACTIVATION FOR THIS PROJECT WILL BE MINIMIZED. DE-ACTIVATION CAN ONLY
OCCUR DURING OFF-PEAK TIME PERIODS TO MINIMIZE TRAFFIC DISRUPTIONS.
OFF-DUTY POLICE OFFICERS ARE REQUIRED IF TRAFFIC SIGNAL DE-ACTIVATION
REQUIRES MORE THAN 20 MINUTES (NO SEPARATE PAY ITEM).

REMOVE EXISTING ELECTRICAL SERVICES, PEDESTAL POLES, STRAIN POLES, MAST
ARM POLE ASSEMBLIES, LUMINAIRES, SIGNAL HEADS, CONTROLLERS, CABLES, AND
OTHER ACCESSORIES. REMOVE MATERIALS SO THAT DAMAGE DOES NOT OCCUR.
REMOVE AND SALVAGE ALL ITEMS SHOWN ON THE PLANS OR AS DIRECTED.

REMOVE ALL EXISTING CABLE REGARDLESS OF TYPE OR NUMBER FROM EXISTING
CONDUIT. REMOVE EXISTING CONDUIT 24" BELOW GRADE AS IT TURNS UP INTO
THE GROUND BOX. COMPLETELY REMOVE THE GROUND BOXES FROM THE
PROJECT ENSURING THAT THE CABLE AND CONDUIT HAS BEEN ALREADY REMOVED
AND BACKFILL HOLE WITH MATERIAL EQUAL IN COMPOSITION AND DENSITY TO THE
SURROUNDING AREA.

REMOVE ABANDONED CONCRETE FOUNDATIONS TO A POINT 2 FT. BELOW FINAL
GRADE. BACKFILL HOLE WITH MATERIAL EQUAL IN COMPOSITION AND DENSITY TO
THE SURROUNDING AREA. REPLACE SURFACING MATERIAL WITH SIMILAR MATERIAL
TO AN EQUIVALENT CONDITION.

CONTRACTOR SHALL ACCEPT OWNERSHIP OF UNSALVAGEABLE MATERIALS AND
DISPOSE OF IN ACCORDANCE WITH FEDERAL, STATE, AND LOCAL REGULATIONS.

UPON RECEIPT OF THE ELECTRICAL PERMIT, THE CONTRACTOR SHALL FAX A COPY

TO THE CITY OF SAN ANTONIO TRAFFIC SIGNAL CONSTRUCTION SECTION AT (210) 207-7769,

ATTN: ADRIAN OLGUIN. THE CONTRACTOR SHALL SUPPLY AND INSTALL THE ADDRESS IN
PERMANENT NUMBERS AND LETTERS TO THE STREET SIDE OF THE ENCLOSURE.

SAID ADDRESS SHALL ALSO BE RECORDED AND GIVEN TO THE CITY OF SAN ANTONIO
INSPECTOR FOR THE CITY'S RECORDS.

ALL CONSTRUCTION SHALL CONFORM TO TXDOT STANDARD SPECIFICATIONS FOR

CONSTRUCTION AND MAINTENANCE OF HIGHWAYS, STREETS AND BRIDGES, NOVEMBER 2014.

MISC NOTES
CONTRACTOR SHALL REMOVE ALL CONFLICTING SIGNS.NO SEPARATE PAY ITEM.

CONTRACTOR SHALL CONSIDER ALTERNATIVE FOUNDATION PLACEMENT METHODS IN
AREAS WHERE EXISTING OVERHEAD ELECTRIC LINES PROHIBIT THE USE OF
CONVENTIONAL DRILL TRUCK.

VIA NOTE
THE CONTRACTOR SHALL NOT REMOVE ANY VIA FACILITIES.

THE CONTRACTOR SHALL CONTACT VIA FOURTEEN DAYS PRIOR, FOR THE REMOVAL
OF BENCHES, STOP POLES OR ANY OTHER VIA FACILITIES THAT MAY BE PRESENT.

THE CONTRACTOR SHALL CONTACT VIA THIRTY DAYS PRIOR TO SHELTER REMOVAL.

THE CONTRACTOR WILL BE LIABLE FOR ANY DAMAGES TO VIA FACILITIES NOT
REMOVED BY VIA.

THE CONTRACTOR SHALL REPLACE ALL FLATWORK REMOVED OR DAMAGED IN THE
COURSE OF EXECUTING THE CONTRACT UNLESS OTHERWISE NOTED BY VIA.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR PROTECTING VIA FACILITIES
ADJACENT TO WORK AREA.

NO.|[ REVISION

SAN ANTONIO | AUSTIN | HOUSTON | FORT WORTH | DALLAS

2000 NW LOOP 410 | SAN ANTONIO, TX 78213 | 210.375.9000
TEXAS ENGINEERING FIRM #470 | TEXAS SURVEYING FIRM #10028800
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GENERAL NOTES

FM 1535 AT SHAVANO RANCH RD
SAN ANTONIO, TEXAS

PLAT NO.
J0B NO,_ 12934-00
DATE____AUGUST 2023
DESIGNER ___ GRW
CHECKED_GRW  DRAWN ASK |
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1TEM

100. 1

100. 2

308. 36

500. 1

502. 1

502. 11

502.12

530. 1

531.46

LOCATION

MOBILIZATION

INSURANCE AND BOND

DRILLED SHAFTS
(36")

CONCRETE CURB

CONCRETE SIDEWALKS
(4 IN)

COSA TYPE 1 CURB
RAMP

COSA TYPE 2 CURB
RAMP

BARRICADES, SIGNS,
AND TRAFFIC
HANDL ING

W3-3 SIGNAL AHEAD
(30" X 30") (HIGH
INTENSITY)

LS

LS

LF

LF

SY

EA

EA

LS

EA

FM 1535 AT SHAVANO RANCH RD

1

1

39

47

40

7]

2

1.0

1

TOTALS

1

1

39

a7

20

2

2

1.0

1

1TEM

531.98

533.1

533.2

533.4

533.5

533.6

533.7

535.1

535.12

LOCATION

REMOVE SIGN

ELIMINATE EXISTING
PAVEME?I M?FK[NGS

ELIMINATE EXISTING
PAVEMEN; m@FKINGS

ELIMINATE EXISTING
PAVEMENT MARKINGS
(24 IN)

ELIMINATE EXISTING
PAVEMENT MARKERS
(TYPE I-C}

ELIMINATE EXISTING
PAVEMENT MARKERS
(TYPE I1-AA)

EL IMINATE EXISTING
MEDIAN NOSE MARKING

4 INCH WIDE YELLOW
LINE

WORD "ONLY"

EA

LF

LF

LF

EA

EA

EA

LF

EA

FM 1535 AT SHAVANO RANCH RD

70

22

90

2

10

00

2

TOTALS

70

22

90

2

10

00

2

ITEM

535.23

535.32

535.4

535.7

535.8

535.9

537.6

537.8

615.1

LOCATION

YELLOW MEDIAN NOSE

12 INCH WIDE BLACK
LINE (SOLID)

8 INCH WIDE WHITE
LINE

24 INCH WIDE WHITE
LINE

RIGHT WHITE ARROW

LEFT WHITE ARROW

TRAFFIC BUTTON
(TYPE [-C)

TRAFFIC BUTTON
(TYPE [1-A-A)

TRAFFIC SIGNAL
CONTROLLER ASSEMBLY;
(TYPE 332)

EA

LF

LF

LF

EA

EA

EA

EA

FM 1535 AT SHAVANO RANCH RD

1

600

125

95

2

7

22

1

TOTALS

1

600

125

95

2

EA
2
2

7

22

1

1TEM

618. 1

618.2

618.4

618.5

620. 1

620.2

620. 3

621.1

624.8

LOCATION

CONDUIT (2 INCH/PVC
SCHEDULE 40)

CONDUIT (3 INCH/PVC
SCHEDULE 40)

CONDUIT (2 INCH/PVC
SCHEDULE 40} (BORE)

CONDUIT (3 INCH/PVC
SCHEDULE 40) (BORE)

ELECTRICAL
CONDUCTORS (NO.
6) (BARE)

ELECTRICAL
CONDUCTORS (NO.
8) (BARE)

ELECTRICAL
CONDUCTORS _ {NO.
6) (INSULATED)

TRAY CABLE (12 AWG)
{3 CONDUCTOR)

GROUND BOXES TYPE D
(162922) WITH APRON

LF

LF

LF

LF

LF

LF

LF

LF

EA

FM 1535 AT SHAVANO RANCH RD

70

235

95

785

15

1150

25

60

7]

TOTALS

70

235

95

785

15

1150

25

60

7]

1TEM

628. 1

633.1

636. 1

©655. 1

680. 1

680. 3

682. 1

682. 2

682.4

LOCATION

ELECTRIC SERVICE
(TYPE D) (120/240V}

BATTERY BACKUP
SYSTEM

ALUMINUM SIGNS

TYPE 332 CONTROLLER
FOUNDATION

INSTALLATION OF
HIGHWAY TRAFFIC
SIGNALS (ISOLATED)

ASTRO-BRAC MAST ARM
WIND DAMPER
ASSEMBLY

INSTALL VEHICLE
SIGNAL SECTION WITH
[BACK PLATE (12

EA

EA

SF

EA

EA

EA

EA

INSTALL VEHICLE
SIGNAL SECTION WITH
BACK PLATE (12

INSTALL PEDESTRIAN
SIGNAL SECTION (12
INCH) LED (2 IND)

EA

EA

FM 1535 AT SHAVANO RANCH RD

7

2

4

2

6

TOTALS

7

2

2

2

6

1TEM

684.13

684.14

684.19

686. 136

686.14

686, 148

687. 1

688. 3

693.8

LOCATION

TRAFFIC SIGNAL
CABLES (TYPE A) (1
AWG) CONDUCTOR)

(3
(STRANDED)

TRAFFIC SIGNAL

8| cABLES (TYPE A) (14

AWG) (4 CONDUCTOR)

TRAFFIC SIGNAL
CABLES (TYPE A) (14
AWG) (9 CONDUCTOR)

INSTALL TRAF.
SIGNAL POLE ASSEM.
SINGLE 36’ MA) ILSN
& LUM

INSTALL TRAF.
SIGNAL POLE ASSEM.
(SINGLE 40° MA) ILSN

& LUM

INSTALL TRAF.
%GNAL POLE ASSEM.

S
(SINGLE 48° MA) ILSN
& LUM

PEDESTAL POLE
ASSEMBLY

RUDTBLE PEDESTRIAN
SIGNAL UNITS (2 IN
TACTILE PUSH BTN
AND SIGN)

INSTALL TNTERNALLY

LIGHTED STREET NAME

SIGN (DOUBLE SIDED)
(LED) (6 FT)

LF

LF

LF

EA

EA

EA

EA

EA

EA

FM 1535 AT SHAVANO RANCH RD

630

500

1960

1

1

1

6

6

3

TOTALS

630

500

1960

1

1

1

6

6

3

1TEM

696.01

696. 02

696.03

696.04

8100. 1

8100.2

LOCATION

RADAR ADVANCE
DETECTOR

RADAR PRESENCE
DETECTOR

RADAR ADVANCE
DETECTION DEVICE
COMMUNICATION AND

POWER CABLE

RADAR PRESENCE
DETECTION DEVICE
COMMUNICATION AND

POWER CABLE

INSTALL ITS TRAFFIC
MONITORING CAMERA
ASSEMBLY

INSTALL ITS TRAFFIC
MONITORING CAMERA
CABL ING

EA

EA

LF

LF

EA

LF

FM 1535 AT SHAVANO RANCH RD

2

3

400

600

1

105

TOTALS

2

3

400

600

1

105

VOLD B COULTO RIESS DTTENwSY

NO.|[ REVISION

SAN ANTONIO | AUSTIN | HOUSTON | FORT WORTH | DALLAS

2000 NW LOOP 410 | SAN ANTONIO, TX 78213 | 210.375.9000
TEXAS ENGINEERING FIRM #470 | TEXAS SURVEYING FIRM #10028800
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FM 1535 AT SHAVANO RANCH RD
SAN ANTONIO, TEXAS
QUANTITY SUMMARY

PLAT NO.
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DESIGNER ___ GRW
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SUMMARY OF

SMALL

SIGNS

SIGN

NOMENCLATURE

DIMENSIONS

(TYPE A)

FLAT ALUMINUM

(TYPE G)

EXAL ALUMINUM

SM RD SGN ASSM TY

XXXXX

X) XX (X=-XXXX)

———— ] |

POST TYPE

ANCHOR TYPE

MOUNTING DESIGNATION

FRP =
TWT =
10BWG
S80 =

Fiberglass
Thin-Wall
= 10 BWG
Sch 80

UA=Universal Conc
UB=Universal Bolt
SA=S| ipbase-Conc
SB=S| ipbase-Bol+t
WS=Wedge Steel

WP=Wedge Plastic

PREFABRICATED| 1EXT or 2EXT = # of Ext

BM = Extruded Wind Beam

= "Plagin" |WC = 1.12 #/ft Wing

S e
e

Channell
EXAL= Extruded Alum Sign
Panels

CLEARANCE

BRIDGE
MOUNT

SIGNS

(See
Note 2)

TY

= TYPE

TY N
TY S

30"X30"

ALUMINUM SIGN BLANKS THICKNESS

Square Feet

Minimum Thickness

Less than 7.5

0.080"

7.5 to 15

0.100"

Greater than 15

0.125"

The Standard Highway Sign Designs
for Texas (SHSD) can be found at
the following website.

http://www.txdot.gov/

NOTE:

1. Sign supports shall be located as shown

on the plans, except that the Engineer
may shift the sign supports, within
design guidel ines, where necessary to
secure o more desirable location or to
avoid conflict with utilities. Unless
otherwise shown on the plans, the
Contractor shall stake and the Engineer
will verify all sign support locations.

For installation of bridge mount
clearance signs, see Bridge Mounted
Clearance Sign Assembly (BMCS) Standord
Sheet.

For Sign Support Descriptive Codes, see
Sign Mounting Details Small Roaodside
Signs General Notes & Details SMD(GEN).

DESIGN

INTERIM REVIEW

DOCUMENT INCOMPLETE. NOT INTENDED FOR
PERMIT, BIDDING OR CONSTRUCTION.
ENGINEER: GRANT R WUEBBEN

P.E. SERIAL NO: 129717

DATE: 2/22/2024

APPROVAL

INTERIM REVIEW

DOCUMENT INCOMPLETE. NOT INTENDED FOR
PERMIT, BIDDING OR CONSTRUCTION.
ENGINEER: GILMER D. GASTON

P.E. SERIAL NO: 80472

DATE:  2/22/2024

NO.|[ REVISION

SAN ANTONIO | AUSTIN | HOUSTON | FORT WORTH | DALLAS

2000 NW LOOP 410 | SAN ANTONIO, TX 78213 | 210.375.9000
TEXAS ENGINEERING FIRM #470 | TEXAS SURVEYING FIRM #10028800

..’ PAPE-DAWSON
r' ENGINEERS

SAN ANTONIO, TEXAS

FM 1535 AT SHAVANO RANCH RD
SUMMARY OF SMALL SIGNS

PLAT NO.
J0B NO,_ 12934-00
DATE____AUGUST 2023
DESIGNER ___ GRW
CHECKED_GRW  DRAWN ASK |
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LEGEND

SYMBOL DESCRIPTION

DETECTABLE WARNING SURFACE
RAMP

LANDING

LEVEL SURFACE

TAPER SIDEWALK

CONC SIDEWALK (4 SY)

CONC CURB RAMP TY
CONC CURB RAMP TY 144\\\\\

FM 1535
POSTED SPEED 45 MPH

CONC CURB RAMP TY 2

CONTRACTOR SHALL CONTACT
DIGTESS @ 1-800-DIG-TESS OR
TEXAS-811 FOR UTILITY LOCATION
AT LEAST 72 HOURS PRIOR TO
BEGINNING CONSTRUCTION

CAUTION:

THE CONTRACTOR IS SPECIFICALLY CAUTIONED
THAT UNDERGROUND UTILITIES INCLUDING GAS
ARE KNOWN TO EXIST IN THE VICINITY OF THIS
WORK. CONTRACTOR SHALL CALL FOR LOCATES
PRIOR TO BEGINNING WORK AND SHALL EXERCISE
CAUTION WHEN INSTALLING SIGNAL EQUIPMENT
INCLUDING POLE FOUNDATIONS AND CONDUITS

SHAVANO RANCH RD
POSTED SPEED 30 MPH

CONC

SIDEWALK (4 SY)

CONC CURB RAMP TY

CONC SIDEWALK (6 SY)

CONC CURB (7 LF)

CONC SIDEWALK (6 SY)
CONC CURB RAMP TY

CONC CURB (7 LF)

CONC SIDEWALK (8 SY)

CONC CURB RAMP TY 2 i—Ss

CONC SIDEWALK (4 SY)

i
il

\;ETJ
CONC

CONC SID

T
—j\LCONC SIDEWALK (4 SY)

CURB (33 LF)

EWALK (4 SY)

FM 1535
POSTED SPEED 45 MPH

DESIGN

INTERIM REVIEW

DOCUMENT INCOMPLETE. NOT INTENDED FOR
PERMIT, BIDDING OR CONSTRUCTION.
ENGINEER: GRANT R WUEBBEN

P.E. SERIAL NO: 129717

DATE: 2/22/2024

APPROVAL

INTERIM REVIEW

DOCUMENT INCOMPLETE. NOT INTENDED FOR
PERMIT, BIDDING OR CONSTRUCTION.
ENGINEER: GILMER D. GASTON

P.E. SERIAL NO: 80472

DATE:  2/22/2024

NO.|[ REVISION

SAN ANTONIO | AUSTIN | HOUSTON | FORT WORTH | DALLAS

2000 NW LOOP 410 | SAN ANTONIO, TX 78213 | 210.375.9000
TEXAS ENGINEERING FIRM #470 | TEXAS SURVEYING FIRM #10028800

..’ PAPE-DAWSON
r' ENGINEERS

SAN ANTONIO, TEXAS
CURB RAMP DETAILS

FM 1535 AT SHAVANO RANCH RD

PLAT NO.
J0B NO,_ 12934-00
DATE____AUGUST 2023
DESIGNER ___ GRW
CHECKED_GRW  DRAWN ASK |
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2 MIN. DETECTABLE WARNING
SEE NOTE 5.

A~
SIDEWALK
=~ RAMP = ‘

_ 1
CONCRETE
. CURB
2P
2 (1:12) —F
TYPICAL
| CONCRETE
SIDEWALK
A =]
i
Lz
oix
iD
[<]im
Zic
Ziy 2 MIN. DETECTABLE C —-—
Follid WARNING. SEE NOTE 5
03
=l
4 BEGINNING_OF
CURB RETURN

NOTE:

1. INNER SIDEWALK RAMPS MUST START AT THE —
EDGE OF THE 5 MID LANDING. THE EDGE OF THE L
STREET ACCESS LANDING MAY NOT NECESSARILY
OCCUR AT THE BEGINNING OF THE CURB RETURN « .

= ~
= =
o<
a [os
%
TYPICAL T ‘
CONCRETE —— " Zrsram
SIDEWALK :
TYPICAL SIDEWALK RAMP — TYPE | ]
- EE NOTE 2
SIDEWALK ABUTS THE CURB
SCALE :1"=10’
A
TYPICAL
SIDEWALK | 5' | SIDEWALK | CONCRETE
— RAWP ‘ ‘ RAMP ‘ SIDEWALK
o 833 % 833 % y/
Zlwo =¥ #
< %g S| max MAX. | o z
Yy 2 (112) & (1:12)
1
1 2 MIN. DETECTABLE WARNING
A SEE NOTE 5
c c CONCRETE
CURB

n

w

bl

o

e

~N

©

©

0

2

®

5.

>

N

3.

t

TYPICAL SIDEWALK RAMP — TYPE |

USED AT TEE INTERSECTIONS WHERE SIDEWALK ABUTS CURB
SCALE :1"=10'

GENERAL NOTES

WHEN POSSIBLE SIDEWALKS SHOULD BE PLACED NEXT TO THE PROPERTY LINE, ALLOWING A MININMUM OF
1 FOOT BUFFER. DEVIATION OF THE PATHWAY FROM A STRAIGHT LINE IS ENCOURAGED TO AVOID TREES OR
OTHER OBSTRUCTIONS

FOR LOCAL TYPE "A” STREETS, SIDEWALKS SHALL HAVE A MINIMUM UNOBSTRUCTED WIDTH OF 4'AND
IF SEPARATED FROM THE CURB, THE SIDEWALK SHALL BE LOCATED A MINIMUM OF 2'FROM THE BACK
OF CURB.

FOR OTHER THAN LOCAL TYPE "A" STREETS, SIDEWALKS SHALL HAVE A MINIMUM UNOBSTRUCTED
WIDTH OF 4'AND SEPARATED A MINIMUM OF 2'FROM THE BACK OF CURB OR AS AN OPTION, THE
SIDEWALK SHALL HAVE A MINIMUM WIDTH OF 6 WHEN LOCATED AT THE BACK OF CURB

SIDEWALK RAMP LENGTHS PRESENTED IN TABLE 1 ARE GUIDELINES ONLY. SIDEWALK RAMP LENGTHS
SHALL BE OF SUFFICIENT LENGTH TO MAINTAIN 8.33% (1:12) MAXIMUM SLOPE

ALL CURB-RAMPS OR LANDINGS ABUTTING THE CROSSWALK SHALL HAVE A DETECTABLE WARNING 24 INCHES
DEEP (IN THE DIRECTION OF PEDESTRIAN TRAVEL) AND EXTENDING THE FULL WIDTH OF THE CURB RAMP
OR LANDING. THE DETECTABLE WARNING SHALL CONSIST OF RAISED TRUNCATED DOMES, ALIGNED IN A
GRID PATTERN WITH A DIAMETER OF A NOMINAL 0.9 INCHES (23 MM), A HEIGHT OF NOMINAL 0.2 INCHES

(5 MM) AND A CENTER-TO-CENTER SPACING OF NOMINAL 2.35 INCHES (60 MM). THE DETECTABLE WARNING
SURFACE SHALL BE A CAST-IN-PLACE TILE CONFORMING TO THE CITY OF SAN ANTONIO STANDARD SPECIFI-
CATIONS OR PAVERS CONFORMING TO TXDOT STANDARD PED-05, PEDESTRIAN FACILITIES.

DETECTABLE WARNINGS SHALL CONTRAST VISUALLY WITH ADJOINING SURFACES, EITHER LIGHT-ON-DARK,
OR DARK-ON-LIGHT. THE MATERIAL USED TO PROVIDE CONTRAST SHALL BE AN INTEGRAL PART OF THE
WALKING SURFACE.

SIDEWALK RAMP TYPE V SHALL BE USED ONLY WHERE THERE IS SIGNIFICANT RESTRICTION
WITHIN THE PARKWAY TO CONSTRUCT TYPE | OR TYPE Ill RAMPS

CONSTRUCTION OF ALL WHEELCHAIR RAMPS TO BE INCLUDED UNDER ITEMS "500 - CONCRETE CURB, GUTTER,
AND CONCRETE CURB AND GUTTER" AND /OR "502 — CONCRETE SIDEWALKS". RAMP SURFACE SHALL BE BRUSH
FINISHED,

THESE DETAILS ARE FOR REFERENCE ONLY. ACTUAL LOCATIONS OF WHEELCHAIR RAMPS TO BE SHOWN
ON CONSTRUCTION PLANS. CITY CONSTRUCTION INSPECTOR CAN ADJUST LOCATIONS FOR SAFETY OR
UTILITY CLEARANCE.

SIDEWALKS LESS THAN 5 FEET IN WIDTH SHALL BE PROVIDED WITH A PASSING SPACE AT A MAXIMUM
SPACING OF 200 FEET.

WHEELCHAIR RAMP SHALL BE CONSTRUCTED WITH 4" CLASS "A” CONCRETE AND 2" MINIMUM GRAVEL,
CRUSHED ROCK OR FLEXIBLE BASE MATERIAL.
REINFORCING STEEL SHALL BE #3 BARS AT 18" O.CEW.OR 6" x 6" - W2.9 x W29 WIRE MESH.

SIDEWALK GRADES SHALL NOT EXCEED THE GRADE ESTABLISHED FOR THE ADJACENT ROADWAY, ANY SIDEWALK
CONSTRUCTION THAT DEVIATES FROM THE NATURAL GRADE OF THE ROADWAY TO CREATE A GRADE STEEPER

THAN THE EXISTING ROADWAY WILL REQUIRE RAMPS, HANDRAILS AND RESTING PLATFORMS TO BE CONSTRUCTED

IN ACCORDANCE WITH ADA AND TAS STANDARDS

SIDEWALK CROSS GRADE SHALL HAVE A MAXIMUM SLOPE OF 2%
OF 2% IN ANY DIRECTION

LANDINGS SHALL HAVE A MAXIMUM SLOPE

THE CHANGE OF GRADE BETWEEN ADJACENT SURFACES SHALL BE LESS THAN 11%. THE CHANGE OF GRADE
SHALL BE DEFINED AS THE ALGEBRAIC DIFFERENCE OF THE ADJACENT SURFACE SLOPES. IN THE CASE OF A
STREET ACCESS RAMP DESIGNED AT THE 8.33% MAXIMUM SLOPE, THE ADJACENT PAVEMENT CROSS SLOPE
SHALL BE LESS THAN 2.67% (l.E. 8.33-(-2.67)=11). IN ADDITION, THE ADJACENT PAVEMENT CROSS SLOPE

SHALL BE LESS THAN OR EQUAL TO 5%

IF THE CHANGE OF GRADE BETWEEN ADJACENT SURFACES IS GREATER THAN OR EQUAL TO 11%, A LEVELING
STRIP, 2 FEET IN LENGTH, SHALL BE PROVIDED TO TRANSITION THE ADJACENT SURFACES

ADA COMPLIANCE IN ALTERATIONS INCLUDE ONLY THAT WORK WITHIN THE LIMITS, BOUNDARIES OR SCOPE
OF A PLANNED PROJECT.

B
2'MIN. DETECTABLE WARNING.

/SEE NOTE 5

4" M%N "7

‘-_’Mﬁ\;, /‘\

4 n 4
8.33 %
MAX
=% =
NTE (112) NT

SIDEWALK 5
RAMP

NOTE

GRASS
PARKWAY
M
< CONCRETE
8.3
; 33 o
x %
g Y «
12
2 TYPICAL
CONCRETE
SIDEWALK
<
Sl
oF -
2% S\2% &
z 2\ %o
zia 2 =
212 2’ MIN. DETECTABLE
@ WARNING. SEE NOTE 5.
M BEGINNING OF

CURB RETURN

1. INNER SIDEWALK RAMPS MUST START AT THE

EDGE OF THE 5 MID

LANDING. THE EDGE OF THE

STREET ACCESS LANDING MAY NOT NECESSARILY

i

CURB AND SIDEWALK BEYOND

4' MIN. SIDEWALK |

2% MAX. ‘

4" CLASS "A" CONCRETE ———_j

#3 BARS @ 18" O.CEW.
OR 6" x 6" - W2.9 x W2.9

2" MINIMUM
GRAVEL, CRUSHED
S ROCK OR FLEXIBLE
BASE MATERIAL

2'MIN. DETECTABLE WARNING.
SEE NOTE

SECTION A-A

BEGINNING OF
CURB RETURN (18" MIN. RAD.)

SCALE :

CONCRETE
CURB

TYPICAL
CONCRETE
SIDEWALK

CURB AND SIDEWALK BEYOND

6 MIN. (TYPE Il & IV RAMPS)
SEE NOTE 2 & 3

4’ MIN. SIDEWALK |

BEGINNING OF
CURB RETURN (18" MIN. RAD.)

LOW CURB
(FLUSH WITH ASPHALT)

4 MIN 2% MAX
NOTE SEE ) . e |
1. SIDEWALK RAMPS MUST START AT THE EDGE OF | NOTE 2 4" CLASS "A" CONCRETE 2% MAX 7

I
THE 5'STREET ACCESS LANDING. THE TOP EDGE 18.33% MAx. |

———
OF THE RAMP MAY NOT NECESSARILY OCCUR AT |

THE BEGINNING OF THE CURB RETURN

OCCUR AT THE BEGINNING OF THE CURB RETURN i
2. TYPE V RAMPS MUST HAVE 18' MIN. RADIUS #3 BARS @ 18" O.CEW
- OR 6" x 6" - W29 x W29
22 | 23| |« TYPICAL SIDEWALK RAMP — TYPE V 2 MINIMUM
=) © =
3 GRAVEL, CRUSHED
@ SIZEVKELKV AEiUW;S CURS ROCK OR FLEXIBLE @ sEE NOTE 15 & 16
= BASE MATERIAL
R SECTION B-B
4 MIN 2 SCALE 1
EE NOTE 2 MIN
TYPICAL SIDEWALK RAMP - TYPE IlI | LOW SIDE RAMP | 5 MIN. LANDING | HIGH SIDE RAMP |
SIDEWALK SEPARATED FROM CURB . ‘ TOP OF ASPHALT
SCALE 1" 210 S PAVEMENT
. 8.33% Max 8.33% MAX /
’—> e
TYPICAL M
| - SIDEWAIK | 5 | - SIDEWAIK | CONCRETE
[T e T S SECTION C-C
CURB PROFILE WHERE SIDEWALK ABUTS CURB
Zﬁ; ﬁF Sﬁ? BMSA?;/O g\jlg '/ SCALE :1'=4'
Sn o —— —————
Ny 2 (12) (12)
K ¢z 4 . 4 & ¢ + N Ly ‘iﬁ_/ GRASS LOW SIDE RAMP 5 MIN. LANDING HIGH SIDE RAMP
PARKWAY
I I
, 2 2
4—‘ 2 L‘* 44 2 ‘*ﬁ MIN MIN
MIN MIN. CONGRETE ) i TOP OF ASPHALT
L» 2 MIN. DETECTABLE WARNING CURB S PAVEMENT
5 B SFFDNOTF 5. /

|

TYPICAL SIDEWALK RAMP — TYPE IV

USED AT TEE INTERSECTIONS WHERE SIDEWALK IS SEPARATED FROM CURB

SCALE :1"=10'

SIDEWALK

LANDING OR RAMP WIDTH

2'MIN
0000000000

SEE PLAN
DETAIL

SIDEWALK

~ Y

DOMES

STREET ACCESS CURB

PAVEMENT

DETECTABLE WARNING SURFACE

SCALE :1

2.35"MAX
60 mm

PLAN DETAIL

NO SCALE

0.5
13 MM

0.9"
23 MM

DOME SECTION

NO SCALE

0.2"
5 MM

CURB PROFILE WHERE SIDEWALK IS SEPARATED FROM CURB
SCALE :1'=4'
\ 5 | NOT TO EXCEED 200 | TYPICAL TABLE 1
‘ ‘ f\/ ‘ CONCRETE (SEE NOTE 4)
SIDEWALK SIDEWALK RAMP LENGTH (1:12)
! ! Slort
v o LOW SIDE HIGH SIDE
— o 1% 56" 72"
o tHw 2% 50" 84"
| [ S o e -
29 z 3% 46" 100"
4% 42 126"
4 < 4
4 & 4 4 2 N € € L 5% 310" 168"

SIDEWALK PASSING SPACE

SCALE

1"=10

MAY 2009

CITY OF SAN ANTONIO

CAPITAL IMPROVEMENTS MANAGEMENT SERVICES DEPARTMENT

NOTE:

STAMPED CONCRETE TRUNCATED DOMES WILL NOT BE ALLOWED TO BE USED

FOR DETECTABLE WARNING ON WHEELCHAIR RAMPS. CONTRACTOR MUST SUBMIT
TRUNCATED DOME INFORMATION THAT IS TO BE USED ON WHEELCHAIR RAMPS

TO THE PROJECT MANAGER FOR APPROVAL AT LEAST 30 DAYS PRIOR TO INSTALLATION

WHEELCHAIR RAMP STANDARDS

% SUBMITTAL|PROJECT NO. DATE!
[DRWN. BY: V. VASQUEZ |DSGN. BY: CHKD. BY: R.S. HOSSEINI, P.E. [SHEET NO.._7 OF
— ——




EXTEND TOP OF WALL TO MATCH EXISTING

o
MINIMUM 11 /2° TYPE "D” . . 4" CLASS "A" CONCRETE GROUND ELEVATION AT WALL LINE
HOT MIX ASPHALTIC TR /4" RAD. 2% MAX.SLOPE TO CURB
CONCRETE PAVEMENT Eﬁ}g Yy S o | .
X T
ISI= R . . .
%l{ SIS , x hY N > T VARIES CONCRETE RETAINING WALL COMBINATION TYPE
= i }jﬁfj) ﬁ PAY ITEM 506.1, CONCRETE CLASS "A” WITH
=T = REINFORCING AS SHOWN. PROVIDE 3 /4" —\
E@ £ - 6" x6" W /D 29 xW /D 2.9 WELDED 45° 48° CHAMFER ON ALL EXPOSED CORNERS I NG
:\\m 2" MINIMUM  GRAVEL, CRUSHED ROCK WIRE FLAT SHEETS (ITEM 303) OR
MINIMUM 5" ASPHALT E\” OR FLEXIBLE BASE MATERIAL #3 BARS @ 18" O.C. EACH WAY
TREATED BASE OR U= CENTERED IN SLAB (ITEM 301)
ASPHALTC. CONCRETE =0y CONCRETE SIDEWALK SECTION N s @ 200 omzoNTAL
BASE L MINIMUM 2’ SAND eV 502 4 25 )
#4 BARS @ 12" 0C . OR GRAVEL CUSHION N 4, < 5
BOTH. WArS . SCALE :17=2 Q<§”%r, 22 ,\\S&%
< _
HEADER CURB : g ol 3
i : ) : < e 4" CLASS "A" CONCRETE zl2
ITEM 500 ON SAND OR GRAVEL ° s z
SCALE < 1"=2' {)\ - § - SIDEWALK - ITEM 502.1 : %
. LIMITS OF MEASUREMENT 300 \ "~ @
MINIMUM 11 /2" TYPE D" HOT FOR STREET EXCAVATION /g 6"x6"W /D 29 xW /D 29 WELDED = 7’& + — #&TE:;/?\‘R;ED@1 WZ‘N%)C\S/::E)FEUVCAALLK
- . . e WIRE FLAT SHEETS (TEM 303) OR 5" T
MIX ASPHALTIC CONCRETE 4 S(\:DLQ\%SA‘\L? Cﬁg‘ﬁ”;&; #3 BARS @ 18" O.C. EACH WAY © 44 6" |
PAVEMENT (HMAC) - CENTERED IN SLAB (ITEM 301) o —
NO. 4 BARS DOWEL INTO 2% MAX T T 7 NO. SUSQR/S\TE)ZOWSLC'NTO 2 WA ﬂ%
MINIMUM  2-1 /2" TYPE "B" CURB AT 24" 0.C 4
LEVEL UP HMAC FOR
ARTERIAL & COLLECTOR NOTE
STREETS THIS DETAIL TO BE USED WHENEVER A CONCRETE
POWER POLE ENCROACHES ON SIDEWALK CURB

A MINIMUM UNOBSTRUCTED CLEARANCE OF
4'1S TO BE MAINTAINED AROUND THE
POLE AT THE LOCATIONS

MINIMUM 5" ASPHALT
TREATED BASE

OR ASPHALTIC
CONCRETE BASE

WALL HEIGHT TO BE SHOWN
ON PLAN AT SPECIAL LOCATIONS
WHERE COMBINATION RETAINING
WALL IS REQUIRED

{
T

CONCRETE SIDEWALK @ UTILITY POWER POLE DETAIL

PAY LTS FOR STAFET DXOAVATION _ CONCRETE SIDEWALK SCALE :1"=4 CONCRETE RETAINING WALL — COMBINATION TYPE
BASE, ASPHALT TREATED BASE AND PRIME COAT ABUTTING CURB SECTION oOTEM 508
CONCRETE CURB e
ITEM 500 ON ASPHALT TREATED BASE OR ASPHALTIC CONCRETE BASE e
G =
e * ¥ ¥ #3 DOWEL BARS INTO EXISTIN
9 * VARIES OR PROPOSED WALK C\
LIMITS OF MEASUREMENT * ’<—>‘ /PROPERT\( LINE
_|o.a e FOR STREET EXCAVATION ¥ ¥ ¥ v - = - = #3 BARS 18" 0.C. EACHWAY " MAX. =
VINIMUM. 11 /2° TYPE *D* HOT 2 34— ] #4 DOWEL BARS INTO SIDEWALL O EQUNALENT IWELDED
MIX ASPHALT PAVEMENT + RAD.—| C<—| AT STAR SLAB (F REQUIRED)
: SIS S5 2" MINIMUM _ GRAVEL,
, =5 STEP SIDE 12" EXPANSION CRUSHED ROCK OR
g A 3 A » | / 15" JOINT FLEXIBLE BASE MATERIAL
= - = = % = CLASS "A" CONCRETE
i 8 = | . W=
MINIMUM 6" FLEXIBLE N 1727 EXPANSION P o = |
BASE MATERIAL = - T — T | / 1 = i
SIDE WALL DOWEL BARS / SECTION "C_C
¥ v | #3 DOWEL BARS INTO _— = 2
¥ ¥ \ i PROPOSED WALK SCALE :1"=2
PAY LIMITS FOR STREET EXCAVATION |
[IME TREATMENT FOR SUBGRADE, FLEXIBLE
BASE, ASPHALT TREATED BASE AND PRIME COAT x ¥ ¥oox 5 RETAINING WALL C—
= | ™ (F REQURED) — | N |
&z ;
= 30 1 1/2" DIA GALVANIZED
CONCRETE CURB ‘ | ‘ @ l MIN ) sTEEL PIPE HANDHA\L
ITEM 500 ON FLEXIBLE BASE MATERIAL \\ b C ] Z I
" . —o @ =
. 2 SCALE :1=2 B <_| CONCRETE = 8| |
< CURB S |
95/8 | 1-23/8 SIDEWALK AS SHOWN ON PLANS COS’\{%ESE ‘
w7 P — CONCRETE SIDEWALK DRAIN DETAIL |
/<\ INTO' CURB, AT 24" 0. M SCALE =4 / * I
14" RAD: - PLAN_ VIEW vl
[ \ 10-8/4710 26 -3 /4" SEE DETAL T CONCRETE CURE SOALE TT=4 |
~ —————
E E= o | e oroneD e CONCRETE STEPS =
=l o S RN i el EM 524 PIPE_HANDRAIL DETAIL SECTION "D-D"
PROFILE VIEW FRONT VIEW
I CALE : 1"=4 SCALE : 1"=4'
#4 BARS AS SHOWN ¢ - I DAnS A8 SHOMN. o6 5 Al 1 4 -3 /8" EXPANSION BOLTS NOTES
Wt #9 TES A7 25 OC > 1 WITH #3 TIES AT SN . e . 0P OF IN SHRINK-PROOF EPOXY 1. PLACE STEPS TO CONFORM WITH PROPOSED
AS PER ITEM 301 = | STEPS é ‘ 6" x 6" x 1/4" STEEL -
NOTE a8 2 1-1/2" DIA GALVANIZED STEEL PIPE HANDRAIL
CURB TRANSITIONS SHALL NOT BE PAID FOR SEPARATELY ESSSIESHISSITE SHSISNSHSISNSHISIEST \ - ! - /7 BASE PLATE REQUIRED ON ONE SIDE OF THE STEPS
BUT SHALL BE INCLUDED IN ITEM 500 CONCRETE CURBING 1 o i WHEN 3 OR MORE RISERS ARE USED, OR
6" x 6" W 029 x W029 AS DESIGNED BY ENGINEER. TO BE PAID
MOUNTABLE CURB 1 b 10 o WELDED WIRE MESH 1S DESIGNED By
ITEM 500 ON COMPACTED SUBGRADE g — = & .
SCALE :1"=2 = ] s
e SECTION AA N [T HANDRAIL FOR CONCRETE STEPS
—NO.4 BAR SCALE=1:12 1/4" SCREW 3/ TTEM 522
: D @ 12°0c 1/4" x 3 /4" BAR —_—
MINIMUM 11 /2" TYPE D" HOT LIMITS OF MEASUREMENT
MIXASPHALT PAVEMENT FOR STREET EXCAVATION \ / M

SCALE = 1:6

A1

d
\\17
#g BARS WELDED TO MAY 20()5)

3" 1/4" CHECKERED
. / PLATE /
1/4" CHECKERED

PLATE

ASPHALT TREATED BASE

OR ASPHALTIC CONCRETE
BASE

2"X 2"x1/4" ANGLE/

CITY OF SAN ANTONIO

CAPITAL IMPROVEMENTS MANAGEMENT SERVICES DEPARTMENT

N

PAY LIMITS FOR STREET EXCAVATION

LIME TREATMENT FOR SUBGRADE, FLEXIBLE
BASE, ASPHALT TREATED BASE AND PRIME COAT

> MISCELLANEOUS
CONSTRUCTION STANDARDS |

YPICAL CURB & GUTTER DETAIL N
SECTION B
ITEM 500 ON ASPHALT TREATED BASE OR ASPHALTIC CONCRETE BASE _— = DETAIL 1
SCALE :1"=2' SCALE :1"=2' _— % SUBMITTAL| PROJECT NO. DATE:
SCALE=1:1 DRWN. BY:_V.VASQUEZ |DSGN. BY [cHKD. BY:R.S. HOSSEINI, P.E [SHEET NO.._8 OF
— e
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LEGEND

APPARENT RIGHT-OF -WAY

WIRE FENCE

OVERHEAD ELECTRIC LINE

UNDERGROUND ELECTRIC LINE

WATER LINE

GAS LINE

POWER POLE

LUMINAIRE

WATER VALVE

SANITARY SEWER MANHOLE

ELECTRIC JUNCTION BOX

STORM SEWER MANHOLE

GROUND MOUNTED SIGN

FM 1535
POSTED SPEED 45 MPH

NOTES:

1.

ALL DIMENSIONS ARE IN FEET UNLESS SPECIFIED OTHERWISE.
CONTRACTOR SHALL COORDINATE ALL REMOVAL OF TRAFFIC

RELATED EQUIPMENT AND SIGNS WITH THE CITY OF SAN ANTONIO.
EXISTING PAVEMENT MARKINGS TO BE REMOVED SHALL BE GOUND

OFF AND SEALED PRIOR TO APPLICATION OF NEW PAVEMENT MARKINGS.
UTILITIES SHOWN ARE APPROXIMATE. CONTRACTOR SHALL CALL FOR
LOCATES PRIOR TO COMMENCING EXCAVATION. ALL UTILITY LOCATIONS
SHALL BE VERIFIED IN THE FIELD BY THE CONTRACTOR.

ALL ITEMS NOT SPECIFICALLY CALLED OUT IN THESE PLANS TO BE
REMOVED, SHALL REMAIN.

PAVEMENT MARKINGS TO BE REMOVED VIA MILLING FLAILS, WHICH

IS CONSIDERED AN ACCEPTABLE MECHANICAL METHOD PER COSA AND
TXDOT SPECIFICATIONS.

REMOVE 4" YELLOW
STRIPING (6 LF TOTAL)__\E&

REMOVE 8" WHITE —7

STRIPING (7 LF)

REMOVE 4" WHITE——//:;F

STRIPING (5 LF)

©
REMOVE EXISTING R1-1 SIGN——///;‘

(ONCE SIGNAL IS TURNED ON)

SHAVANO RANCH RD
POSTED SPEED 30 MPH

“EREMOVE 24" WHITE
STRIPING (90 LF)

REMOVE 8" WHITE —
STRIPING (15 LF) S

REMOVE 4" WHITE -

STRIPING (26 LF TOTAL)

REMOVE YELLOW ——
MEDIAN NOSE

.’_;“
\REMOVE 4" YELLOW

STRIPING (24 LF TOTAL)

KREMOVE 4" WHITE

STRIPING (9 LF)

CONTRACTOR SHALL CONTACT
DIGTESS @ 1-800-DIG-TESS OR
TEXAS-811 FOR UTILITY LOCATION
AT LEAST 72 HOURS PRIOR TO
BEGINNING CONSTRUCTION

CAUTION:

THE CONTRACTOR IS SPECIFICALLY CAUTIONED
THAT UNDERGROUND UTILITIES INCLUDING GAS
ARE KNOWN TO EXIST IN THE VICINITY OF THIS
WORK. CONTRACTOR SHALL CALL FOR LOCATES
PRIOR TO BEGINNING WORK AND SHALL EXERCISE
CAUTION WHEN INSTALLING SIGNAL EQUIPMENT
INCLUDING POLE FOUNDATIONS AND CONDUITS

FM 1535
POSTED SPEED 45 MPH

0 15

SCALE: 1"= 30’

DESIGN

INTERIM REVIEW

DOCUMENT INCOMPLETE. NOT INTENDED FOR
PERMIT, BIDDING OR CONSTRUCTION.
ENGINEER: GRANT R WUEBBEN

P.E. SERIAL NO: 129717

DATE: 2/22/2024

APPROVAL

INTERIM REVIEW

DOCUMENT INCOMPLETE. NOT INTENDED FOR
PERMIT, BIDDING OR CONSTRUCTION.
ENGINEER: GILMER D. GASTON

P.E. SERIAL NO: 80472

DATE:  2/22/2024

NO.|[ REVISION

SAN ANTONIO | AUSTIN | HOUSTON | FORT WORTH | DALLAS

2000 NW LOOP 410 | SAN ANTONIO, TX 78213 | 210.375.9000
TEXAS ENGINEERING FIRM #470 | TEXAS SURVEYING FIRM #10028800

..’ PAPE-DAWSON
r' ENGINEERS

SAN ANTONIO, TEXAS
EXISTING CONDITION

FM 1535 AT SHAVANO RANCH RD

PLAT NO.
J0B NO,_ 12934-00
DATE____AUGUST 2023
DESIGNER ___ GRW
CHECKED_GRW  DRAWN ASK |

SHEET 9
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LEGEND

TRAFFIC SIGNS

EQUIPMENT 1D

CABLE RUN ID

R10-4bR,

Q" x 12")

SIGNAL POLE

TRAFFIC CONTROLLER
CABINET

R10-4bL,

Q" x 12")

R
0|
N

VEHICLE SIGNAL HEAD

SEE ILSN
DETAILS

MAST ARM SIGN

RADAR PRESENCE

SEE ILSN
DETAILS

!H

DETECTION DEVICE (RPDD)

RADAR DETECTION ZONE

SEE ILSN
DETAILS

2
(o]

RADAR ADVANCED
DETECTION DEVICE (RADD)

LUMINAIRE

R10-17T
(36" X 42")

g

PEDESTAL POLE

R3-4
(36" X 36")

E

PEDESTRIAN SIGNAL

ELECTRIC SERVICE

R3-5L
(30" X 36"

CCTV CAMERA

CABLE RUN (TRENCH)

ONLY

R3-5R
(30" X 36"

H
|

CABLE RUN (BORE?

TURNING
TRAFFIC
MUST
YIELD TO

R10-15
(30" X 36"

GROUND BOX

ILSN

FM 1535
POSTED SPEED 45 MPH

TRAFFIC SIGNAL HEADS

VEHICLE SIGNAL SECTIONS
WITH RETROREFLECTIVE

12" LED 16" x 18"
LED COUNTDOWN
PEDESTRIAN

BACKPLATES SIGNALS

SIGNAL FACES

fidl

THRU

QTY [ KEY

POSTED SPEED 30 MPH

SHAVANO RANCH RD

PHASE DIAGRAM

J
@

PED

<4—

1\ @2

NOT
USED

e
@4

NOT
USED

—»

o5 @6

NOT
USED

78

CONFLICT FLASH: RED ALL PHASES

STARTUP FLASH:

YELLOW 2+6, RED 1+4

NOTES:

1.

2.
3.

a1 Bidm
A Ja 2

EEI

ALL DIMENSIONS SHOWN ARE IN FEET UNLESS SPECIFIED OTHERWISE. (ALL EXISTING FEATURES ARE SHOWN
SCREENED BACK i.e. FADED).

CONTRACTOR SHALL POTHOLE SIGNAL POLE FOUNDATION LOCATIONS NEAR UNDERGROUND UTILITIES PRIOR TO
INSTALLING POLE FOUNDATION.

UTILITIES SHOWN ARE APPROXIMATE. CONTRACTOR SHALL CALL FOR LOCATES PRIOR TO COMMENCING
EXCAVATION. ALL UTILITY LOCATIONS SHALL BE VERIFIED IN THE FIELD BY THE CONTRACTOR.

LOCATION OF TRAFFIC SIGNAL POLES, CABINET AND ELECTRICAL SERVICE SHALL BE VERIFIED AND APPROVED
BY COSA PRIOR TO CONSTRUCTION. SIDEWALK SHALL BE EXTENDED UP TO THE POLES, AS NEEDED, TO
PROVIDE PEDESTRIAN ACCESS TO THE PEDESTRIAN PUSH BUTTONS.

CONTRACTOR SHALL CONNECT FIELD WIRING TO CONTROLLER.

SIGNAL HEADS SHALL HAVE A MINIMUM OF 18.5 FEET OF CLEARANCE ABOVE THE ROADWAY SURFACE. ALL
SIGNAL HEADS SHALL HAVE BACK PLATES.

TRAY -CABLE SHALL BE-RUN IN 2" CONDUIT SEPARATE FROM SIGNAL CABLE.

LUMINATRES ARE SHOWN FOR CLARITY PURPOSES ONLY; ORIENT THEM AS DIRECTED BY THE ENGINEER.

ALL TILSN. SIGNS SHALL BE INSTALLED ON THE ILSN MAST ARM AS DIRECTED BY THE ENGINEER.
CONTRACTOR SHALL FURNISH AND DELIVER CONTROLLER CABINET AND ASSEMBLY TO COSA SIGNAL SHOP FOR
PROGRAMMING AND TESTING FOUR WEEKS I[N ADVANCE PRIOR TO CONTRACTOR INSTALLING EQUIPMENT IN THE
FIELD. COORDINATE DROP OFF AND PICK UP WITH CITY ENGINEER AT 210-207-4507.

THE CONTRACTOR SHALL SUPPLY AND INSTALL THE "ADDRESS IN PERMANENT NUMBERS AND LETTERS TO THE
STREET SIDE OF THE SERVICE ENCLOSURE. SAID ADDRESS SHALL ALSO BE RECORDED AND GIVEN TO THE COSA
INSPECTOR FOR THEIR RECORDS.

NEATLY CAP/COIL "ALL WIRES AND CABLES IN GROUND BOX OR AT TERMINATION.

SIGNAL OPERATION WILL BE MONITORED AFTER CONSTRUCTION- AND MODIFIED AS NECESSARY.

CAUTION:
THE CONTRACTOR 1S -SPECIFICALLY CAUTIONED
DIGTESS @ 1-800-DIG-TESS OR THAT UNDERGROUND UTILITIES INCLUDING GAS

TEXAS-811 FOR UTILITY LOCATION ARE KNOWN TO EXIST I[N THE VICINITY OF THIS
AT LEAST 72 HOURS PRIOR TO WORK. CONTRACTOR SHALL CALL FOR LOCATES

BEGINNING CONSTRUCTION PRIOR TO BEGINNING WORK. AND SHALL EXERCISE
CAUTION WHEN INSTALLING SIGNAL EQUIPMENT
INCLUDING POLE FOUNDATIONS AND CONDUITS

CONTRACTOR SHALL CONTACT

%

FM 1535
POSTED SPEED 45 MPH

DESIGN

INTERIM REVIEW

DOCUMENT INCOMPLETE. NOT INTENDED FOR
PERMIT, BIDDING OR CONSTRUCTION.
ENGINEER: GRANT R WUEBBEN

P.E. SERIAL NO: 129717

DATE: 2/22/2024

APPROVAL

INTERIM REVIEW

DOCUMENT INCOMPLETE. NOT INTENDED FOR
PERMIT, BIDDING OR CONSTRUCTION.
ENGINEER: GILMER D. GASTON

P.E. SERIAL NO: 80472

DATE:  2/22/2024

NO.|[ REVISION

SAN ANTONIO | AUSTIN | HOUSTON | FORT WORTH | DALLAS

2000 NW LOOP 410 | SAN ANTONIO, TX 78213 | 210.375.9000
TEXAS ENGINEERING FIRM #470 | TEXAS SURVEYING FIRM #10028800

2

P
Sk
Su
WS
.G
2

SAN ANTONIO, TEXAS
TRAFFIC SIGNAL PLAN

FM 1535 AT SHAVANO RANCH RD

PLAT NO.
J0B NO,_ 12934-00
DATE____AUGUST 2023
DESIGNER ___ GRW
CHECKED_GRW  DRAWN ASK |

SHEET 10
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POLE & EQUIPMENT INFORMATION

DESCRIPTION/ATTACHMENTS

NORTHING

EASTING

FND. ELEV

POLE

SCHEDULE

PROPOSED CPS ENERGY FREESTANDING PEDESTAL AND METER WITH TXDOT TYPE D SERVICE

N/A

N/A

N/A

INSTALL SAN ANTONIO MODEL 332 TRAFFIC SIGNAL CONTROLLER ASSEMBLY WITH BATTERY
BACKUP CABINET AND MODEL 2070OE CONTROLLER ON COSA BASE-MOUNT FOUNDATION (5" X 9")

INSTALL 30 FT SMA-80 ON 13 FT DRILLED SHAFT FOUNDATION (36-A) WITH 40 FT MAST ARM,

ONE LUMINAIRE, ONE ILSN, ONE R3-4 SIGN, ONE RADD, ONE RPDD, ONE CCTV CAMERA, ONE WIND

DAMPER ASSEMBLY, AND TWO VEHICLE SIGNAL HEADS AS ILLUSTRATED.

13768987.8

2105484,

LEVEL W/ CROWN
OF ROAD

POLE

Cl|D

POLE TYPE (SMA/LMA/DMA/PED)

POLE HEIGHT (FEET)

30 10

MAST ARM LENGTH (FEET)

40

ILSN (YES/NO)

ILSN ARM LENGTH (FEET)

FOUNDATION TYPE

FOUNDATION DEPTH (FEET)

INSTALL 10 FT BRUSHED ALUMINUM PEDESTAL POLE ON SPECIAL FOUNDATION, ONE LED
COUNTDOWN PEDESTRIAN SIGNAL HEAD, ONE PEDESTRIAN PUSH BUTTON WITH AUDIBLE
PEDESTRIAN SIGNAL UNIT AND ONE R10-4BL SIGN AS ILLUSTRATED.

13768982. 8

2105477,

FLUSH w/
SIDEWALK

CABLE

CIRCUIT

#8 BARE (SOLID)

BARE BOND GROUND

INSTALL 10 FT BRUSHED ALUMINUM PEDESTAL POLE ON SPECIAL FOUNDATION, ONE LED
COUNTDOWN PEDESTRIAN SIGNAL HEAD, ONE PEDESTRIAN PUSH BUTTON WITH AUDIBLE
PEDESTRIAN SIGNAL UNIT AND ONE R10-4BL SIGN AS ILLUSTRATED.

13768978.8

2105495,

FLUSH w/
SIDEWALK

9 COND. #14 AWG
TYPE "A", SOLID

2

5
o

SIGNALS ]

N

2

S
+
~

INSTALL 10 FT BRUSHED ALUMINUM PEDESTAL POLE ON SPECIAL FOUNDATION, ONE LED
COUNTDOWN PEDESTRIAN SIGNAL HEAD, ONE PEDESTRIAN PUSH BUTTON WITH AUDIBLE
PEDESTRIAN SIGNAL UNIT AND ONE R10-4BR SIGN AS ILLUSTRATED.

13768927.6

2105528.

FLUSH w/
SIDEWALK

INSTALL 10 FT BRUSHED ALUMINUM PEDESTAL POLE ON SPECIAL FOUNDATION, ONE LED
COUNTDOWN PEDESTRIAN SIGNAL HEAD, ONE PEDESTRIAN PUSH BUTTON WITH AUDIBLE
PEDESTRIAN SIGNAL UNIT AND ONE R10-4BL SIGN AS ILLUSTRATED.

13768917.1

2105530.

FLUSH w/
SIDEWALK

9 COND. #14 AWG
TYPE "A", SOLID

PED. SIGNALS

INSTALL 30 FT SMA-80 ON 13 FT DRILLED SHAFT FOUNDATION (36-A) WITH 48 FT MAST ARM,

ONE LUMINAIRE, ONE ILSN, ONE RADD, ONE RPDD, ONE R10-17T SIGN, ONE R3-4 SIGN, ONE WIND

DAMPER ASSEMBLY, AND THREE VEHICLE SIGNAL HEADS AS ILLUSTRATED.

13768859.7

2105450.

LEVEL W/ CROWN
OF ROAD

INSTALL 10 FT BRUSHED ALUMINUM PEDESTAL POLE ON SPECIAL FOUNDATION, ONE LED
COUNTDOWN PEDESTRIAN SIGNAL HEAD, ONE PEDESTRIAN PUSH BUTTON WITH AUDIBLE
PEDESTRIAN SIGNAL UNIT AND ONE R10-4BR SIGN AS ILLUSTRATED.

13768873.3

2105443,

FLUSH w/
SIDEWALK

INSTALL 30 FT SMA-80 ON 13 FT DRILLED SHAFT FOUNDATION (36-A) WITH 36 FT MAST
ARM, ONE LUMINAIRE, ONE ILSN, ONE RPDD, ONE R10-17T SIGN, ONE R3-5L SIGN, ONE
R3-5R SIGN, ONE R10-15 SIGN, AND THREE VEHICLE SIGNAL HEADS AS ILLUSTRATED.

13768938. 7

2105412,

LEVEL W/ CROWN
OF ROAD

3 COND. #16 AWG TYPE
"A", SOLID

PED. APS

PUSHBUTTONS

L

INSTALL 10 FT BRUSHED ALUMINUM PEDESTAL POLE ON SPECIAL FOUNDATION, ONE LED
COUNTDOWN PEDESTRIAN SIGNAL HEAD, ONE PEDESTRIAN PUSH BUTTON WITH AUDIBLE
PEDESTRIAN SIGNAL UNIT AND ONE R10-4BR SIGN AS ILLUSTRATED.

13768943.6

2105414,

FLUSH w/
SIDEWALK

4 COND. #14 AWG
TYPE "A", SOLID

ILSN SIGNS

SIGNS SHALL BE ATTACHED TO POLES AND MAST ARMS AS SHOWN ON PLANS.

ELECTRICAL SERVICE DATA

Main Pane Ibd
Ckt. / Load
Bkr. center
Pole 7/ Amp
Amp Roting

Two -
Pole
Contac
tor Amps

Service
Conducto

rs
No. /Size

Service
Conduit
Size

Electrical Service
Descripfiorbésee ED (4) -
)

Safety
Switch
Amps

Branc|
h Ckt.
Bkr.
Pole 7/
Amps

Branch
Circuit
Amps

ELEC SERV TY D

(120/240) 100 (NSYAL (E)PS(U) | 37 3/#2 N/A

2P/100 30 100

A 1P/50
B 1P/15
C 1P/15

40
10
10

FSM - FREESTANDING METER SEE CPS ENERGY MANUFACTURED FREESTANDING METER PEDESTALS FOR DETAILS

3 COND. #12 AWG
TRAY CABLE

LUMINAIRE

ETHERNET CABLE

POWER CABLE

CCTV PTZ CAMERA

POWER & DATA CABLE

RPDD

hll Fol - =l Nl Kol Kol ¥ == Kol ¥ == Kol Ll F3 Fo3 Bull Iull fol Il K3 Fo3 Bul full fol

DESIGN

INTERIM REVIEW

DOCUMENT INCOMPLETE. NOT INTENDED FOR
PERMIT, BIDDING OR CONSTRUCTION.
ENGINEER: GRANT R WUEBBEN

P.E. SERIAL NO: 129717

DATE: 2/22/2024

APPROVAL

INTERIM REVIEW

DOCUMENT INCOMPLETE. NOT INTENDED FOR
PERMIT, BIDDING OR CONSTRUCTION.
ENGINEER: GILMER D. GASTON

P.E. SERIAL NO: 80472

DATE:  2/22/2024

NO.|[ REVISION

SAN ANTONIO | AUSTIN | HOUSTON | FORT WORTH | DALLAS

2000 NW LOOP 410 | SAN ANTONIO, TX 78213 | 210.375.9000
TEXAS ENGINEERING FIRM #470 | TEXAS SURVEYING FIRM #10028800

..l PAPE-DAWSON
r' ENGINEERS

SAN ANTONIO, TEXAS
CONDUIT AND CONDUCTOR SCHEDULE

FM 1535 AT SHAVANO RANCH RD

PLAT NO.
J40B NO.
DATE____AUGUST 2023
DESIGNER ___ GRW
CHECKED_GRW  DRAWN ASK |

12934-00
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CONDUIT AND CONDUCTOR SCHEDULE

RUN NUMBER

o1

04

06

CONDUIT SIZE IN INCHES

3

3

NUMBER OF CONDUITS]

1

LENGTH OF RUN (FT)

TRENCH (T)/BORE (B)

CABLE

CIRCUIT

#6 XHHW (SOLID)

120 POWER HOT

120 POWER COMMON

#6 BARE (SOLID)

BARE BOND GROUND

#8 BARE (SOLID)

BARE BOND GROUND

9 COND. #14 AWG
TYPE "A", SOLID

SIGNALS

9 COND. #14 AWG
TYPE "A", SOLID

PED. SIGNALS

3 COND. #16 AWG TYPE

"A", SOLID

PED. APS PUSHBUTTONS

—|=]=1=]=1=]=l=1=]=1=]=I0]=]M]-

4 COND. #14 AWG
TYPE "A", SOLID

CABLES PULLED BY CPS

ILSN SIGNS

3 COND. #12 AWG
TRAY CABLE

LUMINAIRE

ETHERNET CABLE

POWER CABLE

CCTV PTZ CAMERA

POWER & DATA CABLE

RPDD

sl Eol I B= ol Kol Nl Kol I B= = Kol - ==} el Nanll Nai) Kool Bl eall Rel Nl ey Nl Busll Ruall Nwl

DESIGN

INTERIM REVIEW

DOCUMENT INCOMPLETE. NOT INTENDED FOR
PERMIT, BIDDING OR CONSTRUCTION.
ENGINEER: GRANT R WUEBBEN

P.E. SERIAL NO: 129717

DATE: 2/22/2024

APPROVAL

INTERIM REVIEW

DOCUMENT INCOMPLETE. NOT INTENDED FOR
PERMIT, BIDDING OR CONSTRUCTION.
ENGINEER: GILMER D. GASTON

P.E. SERIAL NO: 80472

DATE:  2/22/2024

NO.|[ REVISION

SAN ANTONIO | AUSTIN | HOUSTON | FORT WORTH | DALLAS

2000 NW LOOP 410 | SAN ANTONIO, TX 78213 | 210.375.9000
TEXAS ENGINEERING FIRM #470 | TEXAS SURVEYING FIRM #10028800

..’ PAPE-DAWSON
r' ENGINEERS

SAN ANTONIO, TEXAS
CONDUIT AND CONDUCTOR SCHEDULE

FM 1535 AT SHAVANO RANCH RD

PLAT NO.
J0B NO,_ 12934-00
DATE____AUGUST 2023
DESIGNER ___ GRW
CHECKED_GRW  DRAWN ASK |
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FRONTSIDE ONLY

FM 1535

FRONTSIDE

BACKSIDE

NO.|[ REVISION

XXXXX

st 10 s

XXXXX

L

5k —95——lgod

2.5

2.5

6

40

kak gk 91—

: Shavano Ranch ™

4/ PP/ Decign Vst

Date: Aug 16, 2023, 12:56pn User ID: akeith

B

L 72
No border, Black on Blue;
"XXXXX" White, ClearviewHwy-1-W specified length;

No border, White on Blue;
"FM 1535", ClearviewHwy-1-W specified length;

No border, Black on Blue;
"XXXXX" White, ClearviewHwy-1-W specified length;

18500

L7 L g Lal
L gLkl

1L—11*> 136k

L

12 61

No border, Black on Blue;
"18500" White, ClearviewHwy-1-W specified length;

No border, White on Blue;
"Shavano Ranch", ClearviewHwy-1-W specified length;
"Rd", ClearviewHwy-1-W specified length;

FRONTSIDE

BACKSIDE

Shavano Ranch *

18500

2hat

JS.GL . J’39L4 1141

60 12

]

No border, Black on Blue;
"Shavano Ranch" White, ClearviewHwy-1-W specified length;
"Rd" White, ClearviewHwy-1-W specified length;

No border, White on Blue;
"18500", ClearviewHwy-1-W specified length;
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SAN ANTONIO | AUSTIN | HOUSTON | FORT WORTH | DALLAS
2000 NW LOOP 410 | SAN ANTONIO, TX 78213 | 210.375.9000

TEXAS ENGINEERING FIRM #470 | TEXAS SURVEYING FIRM #10028800

INTERIM REVIEW

DOCUMENT INCOMPLETE. NOT INTENDED FOR
PERMIT, BIDDING OR CONSTRUCTION.
ENGINEER: GRANT R WUEBBEN

P.E. SERIAL NO: 129717

DATE: 2/22/2024

APPROVAL

INTERIM REVIEW

DOCUMENT INCOMPLETE. NOT INTENDED FOR
PERMIT, BIDDING OR CONSTRUCTION.
ENGINEER: GILMER D. GASTON

P.E. SERIAL NO: 80472

DATE:  2/22/2024

SAN ANTONIO, TEXAS
ILSN DETAILS
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DATE____AUGUST 2023
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LUMINAIRE

ASTRO-BRAC MAST

ARM WIND DAMPER
ASSEMBLY

RADAR ADVANCED
DETECTION DEVICE )///—-CCTV CAMERA
(RADD)

NO.|[ REVISION

I[LSN RADAR PRESENCE
el | 2 DETECTION DEVICE
- (RPDD)

COUNTDOWN PEDESTRIAN
SIGNAL (LED) (TYP)

PEDESTRIAN PUSH

BUTTON (TYP) PEDESTRIAN PUSH

BUTTON (TYP)

36’

LUMINAIRE

7° MIN TYP,
MAX TYP|

10°

So LUMINAIRE

Lul
« NI
na-

= | e,
NORTHBOUND FM 1535 — (RPDD)

NOT TO SCALE i ST eny Ve,

WESTBOUND SHAVANO RANCH RD
NOT TO SCALE

COUNTDOWN PEDESTRIAN
SIGNAL (LED) (TYP)

SAN ANTONIO | AUSTIN | HOUSTON | FORT WORTH | DALLAS

2000 NW LOOP 410 | SAN ANTONIO, TX 78213 | 210.375.9000
TEXAS ENGINEERING FIRM #470 | TEXAS SURVEYING FIRM #10028800

..’ PAPE-DAWSON
r' ENGINEERS

MAX TYP|

10°

ASTRO-BRAC MAST
ARM WIND DAMPER
ASSEMBLY

LUMINAIRE

RADAR ADVANCED
DETECTION DEVICE
RADAR PRESENCE (RADD)
DETECTION DEVICE N ILSN
(RPDD) _

COUNTDOWN PEDESTRIAN
SIGNAL (LED) (TYP)

ELEVATION VIEWS

B

/Rl

Vst

LoD D

Date: Aug 16, 2023, 12:56pn User ID: akeith

7° MIN TYP

MAX TYP|

10°

SOUTHBOUND FM 1535
NOT TO SCALE

DESIGN

INTERIM REVIEW
DOCUMENT INCOMPLETE. NOT INTENDED FOR
PERMIT, BIDDING OR CONSTRUCTION.
ENGINEER: GRANT R WUEBBEN
P.E. SERIAL NO: 129717
DATE:  2/22/2024

APPROVAL

INTERIM REVIEW

DOCUMENT INCOMPLETE. NOT INTENDED FOR
PERMIT, BIDDING OR CONSTRUCTION.
ENGINEER: GILMER D. GASTON

P.E. SERIAL NO: 80472

DATE: 2/22/2024

SAN ANTONIO, TEXAS

FM 1535 AT SHAVANO RANCH RD

PLAT NO.
J0B NO,_ 12934-00
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DESIGNER ___ GRW
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[Borc

Vst

LoD D

Date: Aug 16, 2023, 12:56pn User ID: akeith

B

PAVEMENT MARKINGS KEY

2 = = = =

INSTALL 24" SOLID WHITE LINE

INSTALL 12" SOLID BLACK LINE

INSTALL 8" SOLID WHITE LINE W/
TY I-C REFL. MARKERS @ 20" 0.C.

INSTALL 4" DOUBLE SOLID YELLOW LINE

W/ TY II-A-A REFL. MARKERS @ 20" 0.C.

INSTALL LEFT ARROW

INSTALL RIGHT ARROW

I[NSTALL WORD "ONLY"

INSTALL YELLOW MEDIAN NOSE

INSTALL POST MOUNTED SIGN

\/
INSTALL

4

W3-3

30"X30"

FM 1535
POSTED SPEED 45 MPH

[CIEST. @ 2 EA

[FlEST. @ 2 EA

[ClEST. @ 125 LF TOTAL

nN)
~nN

SHAVANO RANCH RD
POSTED SPEED 30 MPH

[E]EST. @ 2 EA

L

/—@EST. @ 200 LF (400 LF TOTAL)

BJEST. @ 140 LF TOTAL

=

EST. @ 94 LF TOTAL

Bl ESTore 260 LF TOTAL

[AJEST. @ 168 LF TOTAL

[BIEST. @ 200 LF TOTAL

i

[H EST. @ 1 EA
EST. @ 133 LF TOTAL

FM 1535
POSTED SPEED 45 MPH

DESIGN

INTERIM REVIEW

DOCUMENT INCOMPLETE. NOT INTENDED FOR
PERMIT, BIDDING OR CONSTRUCTION.
ENGINEER: GRANT R WUEBBEN

P.E. SERIAL NO: 129717

DATE:  2/22/2024

APPROVAL

INTERIM REVIEW

DOCUMENT INCOMPLETE. NOT INTENDED FOR
PERMIT, BIDDING OR CONSTRUCTION.
ENGINEER: GILMER D. GASTON

P.E. SERIAL NO: 80472

DATE: 2/22/2024

NO.|[ REVISION

SAN ANTONIO | AUSTIN | HOUSTON | FORT WORTH | DALLAS

2000 NW LOOP 410 | SAN ANTONIO, TX 78213 | 210.375.9000
TEXAS ENGINEERING FIRM #470 | TEXAS SURVEYING FIRM #10028800

..’ PAPE-DAWSON
r' ENGINEERS

FM 1535 AT SHAVANO RANCH RD
SAN ANTONIO, TEXAS
PAVEMENT MARKINGS PLAN

PLAT NO.
J0B NO,_ 12934-00
DATE____AUGUST 2023
DESIGNER ___ GRW
CHECKED_GRW  DRAWN ASK |
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No warranty of any

TxDOT assumes no responsibility for the conver-
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DISCLAIMER:

AM

9:28: 11
P:\129\34\00\Design\CiviI\DGN\CiviI\Standards\Traffic Signals\ts-fd.dgn

2/22/2024

DATE:
FILE:

Anchor Bolt Length

FOUNDATION DESIGN TABLE NOTES: FOUNDATION SUMMARY TABLE @
REINFORCING EMBEDDED DR%LE%)SH%ST ANCHOR BOLT DESIGN FOUNDATION @ Anchor bol+t des?gm develops fhe
FDN DRILLED STEEL LENGTH-Ff+(4), , (6 1 DESIGN fOUﬁdOﬂOﬁ CGDC.JC‘JFY given under AVG. DRILLED SHAFT LENGTH @
TYPE | SHAFT TEXAS CONE PENETROMETER| ANCHOR | ¢~ [BOLT Lo @ TYPICAL APPLICATION Foundotion Design Loads. LOCATION N | FON | NO- (FEET)
DIA | VERT SPIRAL N blows/ft BOLT | (kdiy| CIR |ANCHORTMOMENTISHEAR ) ) IDENTIFICATION| BEOW o op
BARS & PITCH 10 15 20 DIA Dia |TYPE K-f1 | Kips (@ Foundation Design Loads are the /6. BA 24 A [30-A | 36-A] 36-B] 42-A
Podestql | destal ted allowable moments and shears at
24-A 24" | 4-#5|#2 ot 12" 5.7 5.3 4.5 78 36 |12 | 10 1 |eential o0t € pedestal mounte the base of the structure. POLE C 10 [36-A] 1 13
- . . POLE D 10 24-A1 1 6
30-A 30" 8- #9 |#3 at 6" 1.3 10.3 8.0 2 55 17" 2 87 3 Mast arm assembly. (see Selection Table) @Foumdmmm may bg Ms+ed_s¢parg+e\y
Mast arm assembly. (see Selection Table) or grouped according to similarity POLE E 10 |24-A] 1 6
36-A 36" [10- #9[#3 at 6"| 13.2 12.0 9.4 1 55 19" 2 131 5 ; . B : R of location and type. Quantities are N
Vs 30" strain pole with or without luminaire, for the Comtractor’s inmformation only. POLE F 10 |24-A] 1 6
Mast arm assembly. (see Selection Table) C) POLE G 10 24-A1 1 6
36-B 36" 12- #0|#3 af 6" 15.2 13.6 10.4 on 55 21" 2 190 7 Strain pole faller than 30" & strain Field Penetrometer readings at a depth ,
# a pole with mast arm of approximately 3 to 5 feet may be POLE 10 [36-A] 1 13
i . POLE J 10 24-A1 1 6
42-A a2 |1a- #ol¥3 ot 6" | 17.4 15.6 1.9 AREEE 23" 2 271 9 |Mast arm assembly. (see Selection Table) used to adjust shaff lengths olE « o Tse =
@ If rock is encountered, the Drilled
Shaft shall extend a minimum of two POLE L 10 |24-A] 1
diomefers info solid rock. TOTAL DRILLED SHAFT LENGTHS 36 39
FOUNDATION SELECTION TABLE FOR STANDARD MAST Traffic Signal Pole (® Decimal lengths in Design Table are
ARM PLUS TLSN SUPPORT ASSEMBLIES (f1) fo allow interpolation for other
penetrometer values. Round fo nedrest
FDN 30-A FDN 36-A FDN 36-B FDN 42-A foot for entry into Summary Table.
_ MAX SINGLE ARM LENGTH 32’ 48’
2o 24’ X 24’ c ANCHOR BOLT & TEMPLATE SIZES
i : : 5 BOLT
L o 28 x 28 = h @BOLT| ToP |BOTTOM | BOLT Rz R
IV’ MAXIMUM DOUBLE ARM 32" X 287 327 X 327 E N, LENGTH | THREAD | THREAD | CIRCLE
%2 LENGTH COMBINATIONS 36 X 36 : Y, Y 30 _ 12 9" 7 5 5"
o= 40 X 36’ or AL 3 g X 40 17" 10" 70
447 X 287 44" X 36’ v 1 3/4” 3 -10" 7" 4 \/2“ 19" 11 \/4” 7 3/4”
’ v = " ’ " " " " " "
— | MAX SINGLE ARM LENGTH 36 44 b 2 4" -3 8 5 21 12 /s g /s
(@) "
;S 24" X 247 = 2 \/4” 4’ -9" 9 5 VZH o3 13 3/4\\ 9 ‘/4\\
/ / |
& e 28" x 28 = @ Min dimensions given,
- Y| MAXIMUM DOUBLE ARM 327 X 247 327 X 32° longer bolts are acceptable.
oo LENGTH COMBINATIONS " "
==z 36" X 36 Use average N value over
S= 40 x24 20" X 36/ the top third of fhe
e T embedded shaft, .
Ignore the ftop 1’ of soil. Condui+ ‘
EXAMPLE: GENERAL NOTES:
. . . = Steel Template .
1.For 80mph design wind speed, foundation . [l . 7 .
30-A can support up to a 32’ arm with Span Wires 3 with noles /i ' greater Design conforms fo 1994 AASHTO Standard
another arm up to 28’ L than bolt diameter Specifications for Structural Supports for
\;gg‘?gé:?oﬁd\) Highwoy Signs, Luminaires and Troffic
2. For 100mph design wind speed, foundation Spiral Signals and interim revisions fthereto.
36-A can support a single 36’ mast arm. p [} Bond anchor bolts to_ [+f Reinforcing steel shall conform to [tem 440
., . Eod rebar cage, two ' Bt : " 7
%4' +h‘K, rg‘f ‘ locations Ls'mg 43 Ver+ical Reinforcing Steel".
[reglar ~Tee —[ Sway Cable Anchor bolts fo be bar or #6 copper Bars e
Top Temp\o+eU Heavy Hex e approximately orlented jumper:r Mechﬁm-ﬁoé n . ‘ Concrete shall be Class "C".
= that two bolts are in connectors snha e © ircle
al o Nut (Typ) £ SO T : : Threads for anchor bolts and nuts shall be
gl 2 Flat Washers kS fension from the Span Listed for concrefe \ Diameter rolled or cut thredds of 8UN series up fo 2'
FlE per Anchor Bol+t - Wire loads. ’ in diameter or UNC series for all sizes. Bolts
N TOP VIEW and nuts shall have Class 2A and 2B fit tolerances.
~ V' 1o Vo' of Galvanized nuts shall be tapped after galvanizing.
\ bolt shank shall o) . .
i 3 1 T . o} Anchor bolts that are larger than 1" in diameter
TYPICAL STRAIN POLE Eggésgieobove gé shall conform to "alloy steel" or "medium-strength
d ASSEMBLY 88 mild steel" per Item 449, "Anchor Bolts". Anchor
° =5 bolts that are 1" in diameter or less shall conform
— 7 © : O to ASTM A36. Galvanize a minimum of the top end
LJ J L Circular Steel [
3 5ol - o Template @l thread length plus 6" for all anchor bolts unless
- 915 Type 1 Ml M (Temporary) Yo ofherwise noted. Exposed washers and exposed nuts
) JEE = . 5 é£ shal |l be galvanized. All galvanizing shall be in
@ - — e . " P !
S RF a t yp Condui+ (See LoyouT \ =] E accordance with Item 445, Galvanizing".
cSlo R=d— & Thickness = Shgef forf“”i*i% B Templates and embedded nuts need not be galvanized.
9|2 H d/z‘& e T LLSN +;‘eE as \re?: e Zy \ - Lubricate and tighten anchor bolts when erecting the
—a | O il ! - Su +i € tngineer. or g T structure in accordance with Item 449, "Anchor Bolts".
[} pportTing . . required) -
o [ Arm Luminaire olE HU P arnchor €
- Arm (optional) —|= | L= ﬁB [+ 5
15" Min h,f;;;,ir o cl~
%TSi?es % Vertical Bars (See T *7ﬁ:/> ~Circular 8¢
Circular Steel Bottom Template yp o Design Table for size |_——r 5 Steel o} .
(OmTT bottom femplate p & mopery e | Template &[0 l Texas Department of Transportation
for FDN 24-A) T </E/ E - Trafflc Operatlons Division
(o)
HOOKED ANCHOR NUT ANCHOR C e fé
+ _——T |5 olE
S e 3 Spiral, 3 flat turns <\> A 0|7 TRAFFIC STGNAL
9 = a [0}
ANCHOR BOLT ASSEMBLY = fop & 1 flat turn — | 38
. bottom. (See Design /’/<\ IS POLE FOUNDATIQN
5 Table for size & pitch) o~
_H - =
< © Drilled o TS-FD-172
p : Shaf+ Dia !
. o Vertical bars may rest N
Omem+ anchor bolts orthogonal — on bottom of drilled hole —
with the fixed arm direction to Tt material is firm enough ELEVATION @© TxDOT August 1995 DN: MS ‘CK: Jsy ‘DW: MAO/MMF ‘CK:JSY/TEB
ensure that two bolts are in TYP I CAL MA ST ARM +o do so when —_———— o6 REVISIONS CONT |SECT JOB HIGHWAY
tension under dead load. . 11-99
concrete is placed. B
ASSEMBLY ‘s p FOUNDATION DETAILS KOOIXX] X VAR
SAT BEXAR 16
128
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Arm ROUND POLES POLYGONAL POLES
Foundat fon SHIPPING PARTS LIST
Lengtn Dy Dig D,, Dy () thk D, Dig D,, D, (1) Thk Type
ft. in. in. in. in. in. in. in. in. in. in. Ship each pole with the following attached: enlarged hand hole, pole cap, fixed-arm
20 10.5 7.8 71 6.3 179 1.5 8.5 7.7 6.8 179 30-A connection bolts and washers and any additional hardware Iisted in the table.
24 1.0 8.3 7.6 6.8 L179 12.0 9.0 8.2 7.3 L1179 30-A 30’ Poles With Luminaire 24" Poles With ILSN 19 Poles With No
- . Luminaire and No ILSN
28 11.5 8.8 8.1 7.3 179 | 12.5 9.5 8.7 7.8 179 30-A Neminal| Above hardware plus: One bove hor cuere
32 12.5 9.8 9.1 8.3 179 12.0 9.0 8.2 7.3 . 239 30-A Lo | tor fwo if ILSN atfached) Los amal |
E smal |l hand hole, clamp-on plus one sma See note above
36 12.0 9.3 8.6 7.8 . 239 12.5 9.5 8.7 7.8 . 239 36-A simplex hand hole
40 12.0 9.3 8.6 7.8 . 239 13.5 10.5 9.7 8.8 . 239 36-A T Designation Quant ity Designot ion Quant ity Designation Quant ity
44 12.5 9.8 9.1 8.3 . 239 14.0 1.0 10.2 9.3 . 239 36-A 20 20L-80 505-80 20-80
48 13.0 10.3 2.6 8.8 . 239 15.0 12,0 1.2 10.3 . 239 36-A 24 54l -80 545-80 24-80
Arm ROUND ARMS POLYGONAL ARMS 28 28L-80 285-80 28-80
Length L D D thk L D D thk 32 32L-80 325-80 32-80
1 .1 2 @ Rise 1 .1 @ 2 @ Rise
ft. ft. n. in in ft. in. in. in. 36 36L-80 1 365-80 36-80
20 19,1 6.5 3.8 .179 1°-9" 19, 1 7.0 3.5 179 1'-8" 40 40L-80 1 405-80 40-80
24 23.1 7.5 4.3 L1179 17-10" 23.1 7.5 3.5 .179 17-9" 44 441 -80 445-80 44-80
28 27.1 8.0 4.2 . 179 T7-11" 27.1 8.0 3.5 . 179 Tr-10" 48 48 -80 1 485-80 48-80
32 31.0 9.0 4.7 . 179 27-1" 31.0 9.0 3.5 . 179 2'-0" . ) . )
36 35. 0 9.5 4.6 179 o4 350 10.0 3.5 179 PR Traffic Signal Arms (1 per Pole) Ship each arm wifth fthe listed equipment attached
40 39. 0 9.5 4. 239 o _g" 39.0 9.5 3.5 39 > 3" Type I Arm (1 Signal) Type IL Arm (2 Signals) Type IIL Arm (3 Signals)
- " 2’ -6" Nominal
44 43,0 10.0 4.1 . 239 2°-11 43.0 10.0 3.5 . 239 o | ces N I Bracket Assembly 5 Bracket Assembl les
48 47.0 10.5 4.1 .239 3-4" 47.0 11.0 3.5 . 239 2'-9" Length connector and 2 CGB Connectors and 3 CGB Connectors
Ds = Pole Base O.D. D, = Arm End 0.D.
Dig = Pole Top O.D. with no Luminaire L, = Shaft Length ft Designation Quantity Designation Quantity Designation Quantity
and no TLSN L = Nominal Arm Length
Dea = Pole Top 0.D. with ILSN 20 201-80
D g/c‘)u*TLumgﬁS\'r’e.fh Lumi i 24 241-80 241T-80
= Pole Top O.D. wi uminaire
Dwao: Arm Base 0.D. 28 281-80 2811-80
C) Thickness shown are minimums, thicker materials may be used. 32 32IT-80 32I1I-80
@0 be | d b to 1" f | | 36 36IT-80 36 TTT-80 1
ma e increase u o or po onal arms.
2 s Pele 40 40TTI-80 w
I : Nominal Arm Length - L 7‘ 44 44TTT-80
See "Tenon Detail o 48 48 80 :
See "Slip Joint Detail" N
Luninaire Arms (1 per 30" pole)
Neminal Arm Length Quantity
8" Arm 3
Mast arm
Note: The arm shall be fabricated straight with connection-
fThe unloaded rise measured as shown. See Sheet . .
"MA-C" ILSN Arm (Max. 2 per pole) Ship with clamps, bolts and washers
TRAFFIC SIGNAL ARM Nominal Arm Length Quantity
Luminaire Arm - ,
(Fixed Mount) See Sheet "Lum-A" 17 Arm 3
9" Arm
See Sheet"'MA-D"
-Detail A
Dzg Anchor Bolt Assemblies (1 per pole)
See Anchor Anchor Each anchor bolt assembly consists of the following:
ILSN Arm Connection- Sheet Bolt Bolt Top and Bottom templates, 4 anchor bolfs, 8 nuts,
See Sheeft "MA-C(ILSN) " Nom Arm Lgfh “'MA-D" c Diameter Lengfh Quantity 8 flat washers, and 4 nuf anchor devices (Type 2)
. (8") Detail 2 Y, e per Standard Drawing "TS-FD".
Nominal Arm Length - L ‘ o 4
B or C X 1Y, 3 10" 3
A A See Sheet It o 4 Templates may be removed for shipment.
30" Bracket 30" EKGCKEJ‘F 3 0" SNS : : 2 c
Assembly ’e—«’ ssemb |y ’é_, — d =
—_ = - El Paso St ||~ -
oo ' | S——————— VNN g
£ z 55
2 ol 5| 9| 2 SHEET 1 OF 2
S T| c =
©|g Th ded C [ f - =] 2
N £ @ chegoﬁmeoﬁgf ‘ng tor Traffic Signal Arm o| o g 3 % g
~| 8 I " See Sheet "MA-D' =t e e z Texas Department of Transportation
= See "ARM COUPLING DETAILS : = = D D
ik Sheet 2 of 2 Detail D,E or F 6l ¢l - 5 I Traffic Operations Division
fus e} |
== ~ Ql .
< }L) TABLE OF DIMENSIONS "A™ o = o ﬂ TRA’:’:IC SIGNAL
~ I o
o|% |Arm  Length 24’ | 28" | 32' | 36’ | 40’ 44’ | 487 = o SUPPORT STRUCTURES
Elg [Arm Type IT 10/ | 112 137 — =
S|e |Arm Type ITT 10 [ 1o Je e [ e - SINGLE MAST ARM ASSEMBLY
55 ‘
T3 N
- See Sheet > (80 MPH WIND ZONE)
- Crown of Road MA-D
’ e /A\\\/}\\\VA\\V/X\\V/\\\VA\ @TXDOT August 1995 DN: MS ‘cx: JsyY ‘DW: MMF ‘cx: JsY
Foundation REVISIONS CONT [sECT JoB HIGHWAY
See Sheeft 5-96
STRUCTURE ASSEMBLY 3¢g 2he e
DIST COUNTY SHEET NO.
17
122A
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,179:chMﬁssistrmsswﬂe VIBRATION WARNING
(Aifor Tip Secfion Mast Arms of SMA and DMA structures and clamp-on Arms of LMA structures of approximately 40 f+
. or longer are subject fo harmonic vertical vibrations in |ight wind conditions due to the aceroelastic
60" (Mim) ~ 117-0" (Mox) Min Lap characteristics of a few of the myriads of possible combinations of the following: signal numbers
n ox GQUG‘S 1.5 weights and positions; existences/solidity of backplates; presence of additional afttachments to the
9"+ ?‘Bes female arm, such as signs and cameras; arm-wind orientation; and arm-pole stiffness
2" Sch Such vibrations may cause fatigue damage to the structure and may lead fo galloping in moderate
FAA{ ) 6::44}::::::::: ) 40 pipe wind conditions which may further damage the sfructure and alarm fthe public. Tests have indicated
0 A‘AAL:::gizz:: End Plate %" thick min. that when wind is blowing toward the back side of signal heads having un-vented backplates attached
(4_44_;44_444‘7:::::9 6" //rgiShGDe to match arm the probabil ity of unacceptable harmonic vibration and/or galloping is rather nhigh.

/ _ 3 " B
o T 5/ﬂ 020 1 ¢ arm [ backplates are not required for improved visibility fhey should not be applied to the signal
No+eg A_s\\p joint is TGCQSWG\O AUt to thread ° $" hgon or, }f fhgy must be applied, they should be vented as a first and inexpensive medasure fo
ngméiéwg;gdig; ?;ms projection after making ‘ ‘ mitigate vibrations

joint. Repair damaged

length. The slip joint dlvamizing in accordance 2.375" 2 The traffic signal mast arms shall be visually inspected in 5 to 20 mph wind conditions after
shal | be made in the 8'+h I*e% %4é e vant e ng" MA-3 instal lation of signal heads and any attachments, including any required backpates. [f vertical
shop, but may be match ‘ ’ 1zing . movements with a total excursion (maximum upwdrd excursion To maximum downward excursion) of more
marked and shipped e than approximately 8" are observed at the arm tip, a damping plate shall be fiftted to the arm.
disassembled. See "Damping Plate Mounting Details" on standard sheet, MA-DPD-10
This visual inspection shall be repeated after each modification of fthe structure that could
SL*I:P KJC)IPJT’ [)EAT[\I L TﬁEFﬁC)N [)ETT/\I L affect its aeroelastic response. Excessive vibrations shall not be allowed to continue for more

than two days.

GENERAL NOTES:

Design conforms to 1994 AASHTO Standard Specifications for
Structural Supports for Highway Signs, Luminaires, and Traffic Signals
and Interim Specifications thereto. Design Wind Speed equals 80 mph
plus a 1.3 gust factor.

Stainless steel bands (or Cables) Poles are designed to support one 8'-0" Iluminaire arm, one 9 -0"
and cast bracket as in "Astro-Brac", internally lighted street name sign and one traffic signal arm with a
"Sky Bracket'" or "Easy Bracket" with length as tabulated. The specified luminaire load applied at the end
1 1," Dia Threaded Coupling. of the luminaire arm equals 60 Ibs vertical dead load plus the

horizontal wind load on an effective projected area of 1.6 sqg ft. The

specified internally |ighted street name sign load applied 4.5 f+ from
BRACKET ASSEMBLY the centerline of fthe pole equals 85 Ibs vertical dead load plus
horizontal wind load on an effective projected area of 11.5 sqg f+t+
The specified signal load applied at the end of the traffic signal arm
equals 180 Ibs vertical dead load plus the horizontal wind load on an
effective projected area of 32.4 sq ft (actual area times drag
coefficient).

See Standard Sheet "MA-D" for pole details, "MA-C" for traffic
signal arm connection details, "MA-C (ILSN)" for internally Iighted
street name sign arm connection details, "LUM-A" for luminaire arm
and connection details, "SNS" for internally |ighted street name
sign details, and "TS-FD" for anchor bol+ and foundation details
See "MA-C" for material specifications

Fabrication shall be in accordance with Item 686, "Traffic Signal
Pole Assemblies (Steel)" and with the details, dimensions, and weld
procedures shown herein. Weld references call for preapproved weld
. . procedures which the Fabricator must obtain prior to fabrication.
Second longitudingl Materials, fabrication tolerances, and shipping practices shall meet
Seam Weld is the requirements of this sheet and Item 686, "Traffic Signal Pole

permitted for ] Assemblies (Steel)".
polygonal arms if

Dy exceeds 10"

Unless otherwise noted, all parts shall be galvanized in
accordance with Item 445, "Galvanizing", after fabrication

Deviation from the details and dimensions shown herein
require submission of shop drawings in accordance with

Item 441, "Steel Structures". Alfernate designs are not
; = = acceptable.
o MA-2 SHEET 2 OF 2
MA-1 / Lo
N ece =
Threaded .
Longitudinal Seam Weld must be Vs Coupling Texas Department of Transportation
oriented within the lower 90° I Traffic Operations Division

of the signal arm. TRAFPIC SIGNAL

ARM WELD DETAIL ARM COUPLING DETAILS SUPPORT STRUCTURES
® SINGLE MAST ARM ASSEMBLY
60% Min. penetration

égOéfDingzﬂéggmﬂy?m (80 MPH WIND ZONE)
SMA-80(2)-172

base welds.
@© TxDOT August 1995 DN: MS ‘CK: JsY ‘DW: MMF ‘cx: JsY
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No warranty of any

TxDOT assumes no responsibility for the conver-
incorrect results or damages resulting from it+s use.

"Texas Engineering Practice Act".

is made by TxDBOT for any purpose whatsoever.

The use of this standard is governed by fhe
sion of this standard to other formats or for

Kind

DISCLAIMER:

DATE:
FILE:

ARM SIZE CONN ARM SIZE CONN MC-2
C D BOLT
D, ¥ A B E Bot B T A B C D E S%T 3 MATERIALS
in. in. in. | in.|in. | in.|in.| 1N, n. n. . in. | in. ] i i ] i, T MC-2
ASTM A595 Gr. A, A588, A1008 HSLAS Gr.50 Class 2,
6.5 | .19 |12 ]9 9 |s i3] o 7.0 179 [ e [8 |11V Egu‘”doigffgﬁaﬁis@ A1011 HSLAS Gr.50 Class 2, A572 Gr.50
7.5 179 | 13 | 9 1016 1% 1 7.5 179 | 11 | 11| 8 8 (1% 1 ¥9 or A10T1 SS Gr.50 (2)
8.0 .179 14 | 10| 1 7 2 |1 VY 8.0 179 11 1 8 8 2 |1 0]
9.0 | .179 | 16 | 11 ] 13 | 8 2 |1 9.0 179 | 13 | 13 | 10 | 10| 2 |1 Va Plates ASTM A36, A588, or A572 Gr.50
9.5 L179 17 | 12 | 14| 9 2 |1 VY 10.0 179 | 13 [ 13 | 10 | 10 2 |1 Va Connection Bolts | ASTM A325 or A449, except where noted
9.5 .239 | 18 | 12 | 15 | 9 2 |1 Y 9.5 239 | 13 | 13 | 10 | 10 2 |V s Pin Bolts ASTM A325
. . 12 15 1! . [
10.0 239 18 ) 2 ‘/4 10.0 239 | 14 | 14 | 11 2 ‘/2 . ASTM A53 Gr.B, A501,
10.5 . 239 18 13 15 10 3 Nz 11.0 239 14 14 1 11 3 1/ Pipe(® A1008 HSLAS-F Gr.50, A1011 HSLAS-F Gr.50
11.0 .239 18 13 15 10 3 1V 11.5 . 239 14 14 11 11 3 1Y
3 . .
MC-1 e . Galvanized steel or stainless steel
W MC-1 3" Misc. Hardware
Yeor7g ﬂ E /eor 79 Yo x Y6 ﬂ *E ¥, or s nofed
1 Y MC-1 ! —
L MC-1 Va I\ — i VA /1 %" Gussets R @ ASTM A572, A1008 HSLAS, A1011 HSLAS, A1008 HSLAS-F,
! /4" gussets aor39/ Yo x sl ‘ 8 . A
Vaor 30 Ye x Vsl 4 9 —\ (top & bottom) A1011 HSLAS-F or A1011 SS may have higher yield strengths but
T A B . . M shall not have less elongation than the grade indicated
— < See "Detail A 3‘/6
. (Option #1) . -
(=] \ —| o 4 8 @ ASTM A1011 SS Gr.50 material shall also have a minimum
< . m [ . .
@ e ago lﬂz Jr cho 7N + DETAIL B elongation of 18 percent in 8 inches or 23 percent in 2 inches.
— 0 See ‘_‘DemH B" Material thickness in excess of those stipulated under A1011 SS
¢ Conn. BoTTs c —)— E‘l g (Option #2) will be acceptable providing the material meets all other
. Arm - " i i is i
(4 total with A MC-3 € Conn. Bolts € Arm_/ 3% " Gusset R Y " Clamp ® A1011 SS reqguirements and the reqguirements of this item.
1 oflat & 1 e -2 Ty (4 total with R o
lock washer Va /4 1 flat & 1 lock /7—|7—<MC72 oL Y Flange &
each) —————— washer each) ——< W1 e ol 9 7w
AN <: al a e
Eﬂu 11 ©2 /5" dia hole [ o2
N
= ﬁ?m plate HITY ”
. .
o| ©
<| o <| o© —_ = | =
%VL " ﬁ J% CWL *L il J% ) e
o E |
= | | ® -
el o — i/ "5 14" dia hole ) - &
A Ja— 4 d\? hole in pole & plate ;i . B Min. 85%
L in pole % o ben s o RS Penetration
@ eburr ole an N | except
€ Pole ® Deburr holes and £ pPole ] offset as shown Arm ‘ Arm——= ”C\GFEWD’OH
offset as shown for drainage Detail 3"
for drainage FIXED MOUNT ARM CLAMP-ON ARM
FIXED MOUNT DETAIL 1 FIXED MOUNT DETAIL 2 ARM BASE WELD DETAILS GENERAL NOTES:

Clamp-on details are used for the second arm on dual mast arm
assemblies. A Maximum 1 %" wide vertical slotted hole shall be
cut n the front clamp plate to facilitate drainage during

| ARM SIZE | A . CONN, BOLTS|PIN BOLTS ARM SIZE A r . CONN, BO%TS PIN BOL.TS ARM SIZE A r CONN, BO%TS PIN BOL.TS galvanizing. The slot shall be centered behind the arm ond shal |
D + No. | Dia | No.| Dia Dy + No. | Dia |No.| Dia Dy + No. | Dig | No.| Dia be no longer than the arm diameter minus 1"
in. in. in. | in. | eaq. in. |ea.| in. in. in. in. | in. | in. | ea. | in. |ea.| in, in. in. in.|in.| ea. | in. |ea.] in.
5.5 179 21 6 7 ] 2 | % 7.0 179 | 12 3 2 4 ¥, 2 | % 6.5 179 2| 4 1 2 | % dF;xed*Eou?f dim'\ I's Grz u‘sed f;)r single mg‘sf arm assemb | ies
- 7 s 5 . 1 2 % 7 5 79 2 5 %, 4 %, > % P ED) T4 B 4 ; - % an or e first arm on dual mast arm assemblies.
8.0 179 14| 8 4 1 2 | % 8.0 179 | 14 8 A 4 Yo | 2 | % 8.0 179 14 8 4 1 2 | % Where duplicate parts occur on a detail, welds shown for one
9.0 179 161 10 4 1 2 % 9.0 179 16 10 a 4 1 2 % 9.0 . 179 16 10 4 1 2 % part shall apply to all similar parts on the detail.
9.5 179 18 12 4 1Y 3 % 10. 0 179 18 10 % 4 1 2 % 9.5 179 18 12 6 1 3 % . . .
Pin bolfs are required fo prevent rotation of clamp-on arms
5, 5,
9.5 239 18] 12 4 1Vl 3| % 9.5 239 18 10 1 6 1 3 5/3 3.5 .239 18 12 6 1 3 e under design wind forces.
10.0 239 18 12 4 A 3 % 10.0 239 18 10 1 6 1 3 i) 10.0 . 239 8 12 6 1 3 %
< Gap,=, 2T max. NOTE:
- Gop 1" Max g 2 b Pin bolts shall be A325 with threads excluded
. ~ T A ; A .
Dia as ) x 2" Typ ) — 4"‘ T MC-2 /" U-Strap, Grade 50 from the shear plane. Pin bolt and ¥ " dia pipe
required 12 /2" Dia Dia as kel I U shall have ¥%g " dia holes for a !Yg" dia galvanized
drainage hole required ] R=T V2" dia /2" dia drainage hole cotter pin. Back clamp plate shall be furnished with
1 ? drainage hole a ¥" dia hole for each pin bolt. An s " dia hole
7z 1Y," Dia e 1 4" Dia for each pin bolt shall be field drilled through
7 threaded | 1 Vz" Dia +threaded the pole after arm orientations have been
¢ Pin bolt, & coupl ing Y6 threaded i ; approved by the Engineer.
. et lin coup | ing
pipe and hole 7 J/ coup g ¢ P
%" Dia Sch 80 ¢ Pin bolt, ¢ H# .P\m bolt
i i & hole = pipe & hole
Pipe (Typ) pipe “‘}
30 Y," dia
/4 dia .
(Typ) % Min. 85% Sch 80 Pipe —E& Arm sch 80 Pipe )
- 8 I/, thick Penetration . R red
2 ic Grade 50 R . equire
| 3rd Pin d@/ stiffener R 3rd bolt rade Min. 85% i;grgo‘* Grade 50 ]
bolt where where Penetration - g Texas Department of Transportation
o i required @»/ required /\® I ; . A
required~ ‘ q A e-a Traffic Operations Division
Tkgii%%i .
i : n ¢ Vo Ve ! . STANDARD ASSEMBLY
G | : BNy - R FOR TRAFFIC SIGNAL
< b 5 ~ S =
~ O
T ~ SUPPORT STRUCTURES
<« L \T————Qﬂ%n @ <| =, - =
. i o) ~
N T % Sl @ N MAST ARM CONNECTIONS
B - thick ! o | AN
N /B, Dia Connection bolt with i ‘ v, _ e MAfo W 2
| pin bolts \\/GL heavy hex nut, - " 4 % %" gusset R
(Typ) ~—% Pole 2 flat washers N Connection Bolt with Connection Bolt : : : :
I/, thick and 2 lock washers. N L J hex nut, 2 flat washers Pin Bolt ~— with hex nut, 2 ©TXDOTRE$&IUSQ£§§ 1995 oN: VS [oc usv owwe  Jex: wsr
CONT [SECT JoB HIGHWAY
strap . ) ¢ & 2 lock washers G pole flat washers & 596
Pin Bolft ~%t Pole 2 lock washers >0
CLAMP-ON DETAIL 1 CLAMP-ON DETAIL 2 CLAMP-ON DETAIL 3 pisT comTy SHEET Ko,
19
126A




No warranty of any

TxDOT assumes no responsibility for the conver-
incorrect results or damages resulting from it+s use.

"Texas Engineering Practice Act"

is made by TxBOT for any purpose whatsoever

The use of this standard is governed by the
sion of this standard to other formats or for

kind

DISCLAIMER:

DATE:
FILE:

TABLE OF DIMENSIONS

for ILSN Support Arm Clamp-on
Details 1,2 and 3

ILSN ARM SIZE CONN. BOLTS | PIN BOLTS

A F No. Dia No. Dia

3 in. dia in.| Tn.| ea. in. |ea.| in.
Schedule

40 Pipe 10| 4| 4 Bl 2| %

/2" U-Strap, Grade 50

X
IS
Gap 1" Max g ‘ ‘ 8"
2" Typ Dia as N MC-2 Fﬁﬁ

Dia as §
I/, H f " . .
— /2" Dia required E”%» R=Y4 />" dia drainage hole

required

drainage hole '/>" dia drainage hole

¥ " Dia threaded

¥ " Dia threaded

. . ﬁ/ ¥," Dia threaded
. coup | ing for Y6 ‘> coup | ing for e ‘ p i coupl ing for
%TDZ‘QmSOAg1647 ! conduit connector € pinbolt ; conduit connector ¢ pinbolt T oL i :g conduit conmnector
& pipe hole

¢ Arm pipe & hole

¥," Dia Sch 80
4 ~———C Arm

Pipe (Typ) Y4 Dia € oAarm ¥," Dia
. Typ Sch 80 Pipe Sch 80 Pipe Dia as required
Zh %'
Grade 50 Grade 50
SECTION A-A SECTION B-B SECTION C-C
Min. 85%

. : Min. 85%
] I/," thick Penetration i
K /\®/ stiffener B ] @ Penetration
N = ( i%:i Sy MC-4 /,\\€§§§ MC-2

o~ I

=

Ve x /a

)

—e]
|
==
T
[

€ ILSN Arm

-
<ﬁ?
A
2 Y
r
‘a
-
<ﬂ?
A
2 Ve 2o
F
|

| c
NI
i L
i 1 i L |
LpH e Fhiok Sy —& |dl-=
~| %" Dia - . _ -
~ 8, Connection bolt with ) .
N ;?Tm t))oHs N heavy hex nut, ! Connection Bolt with ! %" gusset R
yp — 4 Pole 2 flat washers Pin Bol+t A@ hex nut, 2 flat washers bin Bolt
Io" thick and 2 lock washers, & 2 lock washers n po Connection Bolt with
strap i ¢ Pole QGE TLﬁ}L 2 {k‘w(ﬁ washers
ock washers

—C Pole

[ILSN CLAMP-ON DETATIL 1 [ILSN CLAMP-ON DETAIL 2 ILSN CLAMP-ON DETAIL 3

GENERAL NOTES:

Clamp-on details shall be used for ILSN support o
arm assemblies. A 1 !," inch diameter hole shall be Ve
cut in the front clamp plate for wiring access, A
matched hole shall be field drilled through the pole
to provide wire access after arm is oriented.

Deburr both holes.

Where duplicate parts occur on a detail, welds =——2Clamp R
shown for one part shall apply to all similar

parts on the details.

Ig' Texas Department of Transportation

Traffic Operations Division

S (~——————Min. 85% - N ;
e S, STANDARD ASSEMBLY
- e Someon 74" Dio — FOR TRAFFIC SIGNAL
Pin bolts shall be A325 with threads excluded Coupling SUPPORT STRUCTURES

Detail 3" 72" Dia
from the shear plane. Pin bolt and %" dia pipe

Soter oim ook Siomp 51 o%e ol be FUnTaned o ILSN ARM COUPLING DETAIL MAST-ARM CONNECTIONS

cotter pin. Back clamp plate shall be furnished with CLAMP-ON ARM
a ¥;" dia hole for each pin bolt. An s " dia hole

for each pin bolt sho[\ be f\'e\d drilled through _ _
the pole after arm orientations have been ARM BASE WELD DETAILS MA C (ILSN) W 2

approved by the Engineer.

Pin bolts are required to prevent rotation of
clamp-on arms under design wind forces.

Va"

@© TxDOT August 1995 DN: MS ‘CK: JsY ‘DW: MMF ‘cx: JsY
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Access Access
Back plate Compar tment Back plate Compartment

ol lry/

See Detail F for
alternate Pole Cap

Zinc die cast or

Alum, or Galv. Metal

Cap with min. of 3 D3o
set screws

3" dia Hook for
hanging wire

\

No warranty of any

TxDOT assumes no responsibility for the conver-
incorrect results or damages resulting from it+s use.

"Texas Engineering Practice Act"

is governed by the

is made by TxDOT for any purpose whatsoever

sion of this standard to other formats or for
_o"

The use of this standard
kind

307

DISCLAIMER:

DATE:
FILE:

= \/4 "
2 f i\ =
¢ Clamp 2" dia Pole o MD-4 % e
fThreaded Handho | e Vax e See Detail J
L Coupling Frame Round Pole Polygonal Pole
Luminaire Arm ~ NPSL % MD-4
threads \ - DETATL J
¢ - Tab ‘/4” dia ‘/4>< %6® —————
- x Y out
DETAIL A Vi Pole R = l?(bﬁomd
= - = 7 SECTION X-X Ring, %" x 2 /2" ASTM A572 Gr 50
(for pole with luminaire)
POLE COUPLING DETAIL DETAIL G Opening for Gcce‘ss_compoﬁﬂmerﬁ shal | Back plate
%' dig Hook See Detail G Eﬁemgcgggi ;gggoéir‘mggz viqg:r"{ﬂmm fo| X A" x 176 %
for hanging wire for Handhole Weld : steel strip M-1020 or sheet A-569
7inc die cast See Detail F for \
= N i alternate Pole Cap T
| “EA %Hoiénx oV %" dio Hook for Burndy #KC22J12T13, %ﬂ% T e
¥ | T N Hondho | e with min. of 1 hanging wire Blackburn TTC, MD-5 e 11 | 12 circult 600 volt )
_ 3 set sorews > or approved equal. gg‘?// compression Type HD ferminal block
3% Dia Wi accept 4-#8, I (2 req’d)
3 ° : —— Dio 2-#6 or 1-#4 max. g3
Bolt or H, B Egggi
: Screw h ik B |
- Clamp-on arm . #8-32 I
. r for ?LSN r See Detall A 7 /" dio Split lockwasher, mtg. holes 2% T Pnil. Pan HD. scres, #8-32 x 1"
[ o o for regular S Rolt = " stainless for optional 25 self-tap Type "F', stainless steel
u . Hondnole Frame . Pole Cap & NUt 6 circuit i (4 req’d
"x 2" Min. terminal " 27"
) % ‘ N TS Hex. nut, Yo' - 13NC o] ook
Lo stainless %L RN X
DETATL B %" dio Hook DETATL C SECTION Y-Y P2
p—— ) fa Hoo pe——_. | E— |
b (If ILSN applied) (optional) COPPER GROUND o T V2" clearance
16 o 410-32 hole for copper
" N See Detail G , See Detail G 1/ - ground connector
% S For Hondnole Weld L of 4'x For Handnole Weld <BO y v . M mtg. holes. ~
. D. andho e\ Hondho | 6" I.D. Handho | - 7,7/4 P for luminaire
Threaded Strap andhole cover Handho | e andhole cover : o double fuse 6"
Yo' x 1" B Min 12g min. 12g min. bl 5" dia block (see =
e N R . B o Bar for notes 3 & 4)
q %" dia bolt d %" dia bolt ‘ ﬂl — hAnging - 2 % e hong
= or screw or screw — «s\\b wire and 43, ho\: opem?gg
D Handhole Frame - Handhole Frame- @ J-Bolt Tab and
g R ¥%" x 2 min R %" x 2 min (\ H attachment slof
R Fixed mount arm for Fixed mount arm for LA \_@
© i single mast arm i single mast arm
N assemblies or first assemblies or first 2" dia
©|— & @ arm on dual mast @ €] arm on dual mast & (€] /s threaded ACCESS COMPARTMENT
R (’ arm assembl ies arm assembl ies coupling
N L L g -
/N d o Z per NOTES:
@\\ @\C\ompfom arm for ® @\C\ompfom arm for ® ® dual mast EE—
second arm on dual second arm on dudl ggﬂ;emb\y 1. The cover shall be one piece formed from ABS plastic, shall be a
R v v mast arm assemblies v v mast arm assemb|ies ——— v v pear| gray color, and shall be suitable for exposure to harsh
9\4? 63\4? %L 4? sunlight and extreme weather. Cover shall latch with fwo screw
2" dia threaded 2" dia threaded latches and shall fit+ tightly to the enclosure ring to create a
— \—/COUD‘ ing - 2 per \\/COUD\ ing - 2 per SECTION V-V rainproof seal. Latch screws shall be 1/4-20 stainless flat
+1 NI dual mast arm NI dual mast arm socket head screws with tamper proof feature.
- assemb |y assemb |y
© DETAIL D DETAIL E DETAIL F 2. The pole manufacturer shall provide with each pole a separate kit
N e le Wit il - — . (for 19’ pole with no ILSN consisting of: one cover with fwo latching assemblies, fwo ferminal
Rl (for 30" pole with Iumingire (for 24" pole with ILSN sign : P f e L strips (Marathon #985GP12CU or approved equal), four #8-32 x
and ILSN sign) . . sign and no Iuminaire) A ! b €
1 and no luminaire) 1 /4" self tapping type "F'" stainless steel pan head screws, and
_ o R - 30 40 one ground connector (Blackburn TTC, Burndy KC22J12T13, or
© 5 Anchor Bol+ Bol+ Base R . - N Ilsco SSS-5). The traffic signal contractor shall install the kit
. Bolt Hole LS\oih Circle LDwm-T ASémuset items in the field.
© il Diameter|Diameter| Leng Diameter] X Dy + /" o
B g | [¢) é 3. The screw hole spacing on the enclosure back plate shall be for
1 1Y 35 17" 18" x 1 /5" 13, 4° Bolt Hole L b fwo Marathon #985GP12 terminal strips, one Marathon #985GPO6CU
N L Diameter ©lg - ferminal strip, and one Bussmann #BM6032B fuse block.
p] ccess 3/ " n " " 3/ i % + =
| compartment ——] 17 ¢ 4 1o 20" x 1 7a 1305 sle 4, Install one Bussmann #BM6032B, Littelfuse #L60030M-2C, or
, (o (/w | | | . as| Ferraz-Shawmut #30352 fuse block for poles where luminaires are
2 2'a 42 21 22" x 2 13.6 o be installed.
2 \/ " 2\/\\ 5 o3 24" x 2 \/AH 13, 7°
N Slot ) g Texas Department of Transportation
I/," or 3g pole y" Lengtn ég%:fmem I Traffic Operations Division
% Y6 " or Tg pole e " BASE PLATE PLAN
- MD-3 at
. ANt ) TRAFFIC STGNAL
N Base
- pole
~|  Plate SUPPORT STRUCTURES
MD-3 at ——
. z%“‘eor 7g @85% Min. penetration MAST ARM POLE DETAILS
‘ @60% Min. penetration
‘e 100% pemetration within — )=
See Detall M SIS 6" of circumferential MA-D-12
base welds.
@TXDOT August 1995 DN: MS ‘CK: Jsy ‘DW: FON ‘cx: CAL
REVISIONS CONT |SECT JoB HIGHWAY
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this standard is governed by the "Texas Engineering Practice Act".
of this stondard to other formats or for incorrect results or damages resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE:

Damping R

5 -g"

Location of

| 4 Equal Spaces

Damping £

Mounting Clamp

LL‘*Wt&”

1 Vé”:jT

}/////fA———AAA'MOuﬁfWhg Comp’/:>\\\\\\§

— tube saddle

174"

|
N
s

AW Vg” dia

Wl aluminum pipe

¢ Damping R

aluminum sign blank)

PLAN
Damping B (.125" thick
Support Assemblies
Saddle Spacin 1/
mount ing P ¢ 4/
€ % " dia square head U-polt ™\
connection bolts between A
damping R and
mounting clamp.

IS

1
I |
i

115" dia Sch 40 mounting

aluminum mounting clamp w/

pipe extending full U-bolt FeTSCTeW

of damping plate ;" dia |
sq head

5/ _gn

(Typ)

s

1 Y," dia
Céﬁ’ Tube saddle

Al'l or partially
threaded coupling

//'—Mosf arm
|

<

>

Backplate 44444444444~/) Q&ﬁ’

(See note ©)

ELEVATION

DAMPING PLATE MOUNTING DETATLS

l=— € Damping B and signal

(Showing alternate placement of signal head)

head assembly

~ 1 ," Threaded
band (or cable)
mount clamp

1_qn |

Damping B (. 125" thick
aluminum sign blank)

C )

Mounting ¢ lamp
1," Dia Sch 40

Saddle mounting U-bolt

(Showing standard placement of signal

lumi ti =
S ipe o MeunTing I V" dic. tube saddle *
— ©
1, dia, sch 40/ — Setscrew 10D of
: mast arm
length nipple — ‘*\
1 1," Threaded
band (or cable) N
mount clamp
Mast arm
L—|
\_/
Backplate
SECTION A-A

head)

(Mounting clamp U-bolt is not shown for clarity)

GENERAL NOTES:

1.1In accordance with the findings of TxDOT sponsored

research, the installation of a damping plate in
accordance with the details shown here at the

end of signal mast arms of SMA and DMA standard
structures reduces excessive harmonic vertical
vibration, and thus fatigue damage. Any deviation
from fthese details may reduce the effectiveness of
this damping device.

.Aluminum sign blank for damping plate will conform

to Departmental Material Specifications DMS-7110.
Materials for mast arm mounting clamp and tube saddle
will be aluninum castings or aluminum alloys as in
accordance with manufacturers’ stipulations. Mounting
pipe, pipe nipple and coupling will be aluminum alloy
6061-To or 6063-T6. Damping plate mounting clamp

and u-bolt assemblies will conform fto Standard sheet
SMD (GEN). U-bolts for saddle mounting will have

a minimum yield strength of 36 ksi.

.Damping plate will be mounted horizontally.

Position centerline of damping plate to align with
center|ine of mast arm or horizontal signal head
assembly. Vertical clearance between signal head
(with or without backing plate)and bottom of damping
plate will be maintained as shown. The attachments
shown here are examples only, other supporting details
which meet both alignment and vertical clearance
requirements are also acceptable.

.Unless stipulated by the manufacturers, all steel

parts will be galvanized finish in accordance with
Standard Specification Item 445, "Galvanizing"

. Contractor will verify applicable field dimensions

before the installation.

.Backplates are optional for traffic signals. When

backplates are used, Backplates will have a 2-inch
fluorescent yellow AASHTO Type BrFL or Cg.
retroreflective border conforming fo TxDOT DMS-8300
"Sign Face Materials." See Sheet TS-BP-20 for
backplate details.

1 g
Damping R (. 125" thick 1Y, dia £ L
aluminum sign blank) Sch 40 = % " square
aluminum - head bolt
mounting pipe =X
Saddle = Mounting clamp I D?gﬁémg Nylon washer,
() mount ing 1 4" dia P flat washer &
E U-bol+ == +ube saddle lock washer
5 == 1" dia | |
5 —4=
o =R == [ sch 40, ‘% ?
ple towRima Lt |V a11 threaded —
e V= nipple
C|® Setscrew
© —
o Top of —
T| | mast arm 114" Dig mounting clamp
A aluminum (specified or
I V5" Threaded pipe universal)
band (or cable)
mount clamp Mounting
clamp
Mast arm U-bolt
¢ Signal head _
attachment SECTION B-B
(Showing damping plate attachment)
Backplate

SECTION A-A

(Showing alfernate placement of signal head)
(Mounting clamp U-bolt is not shown for clarity)

required height for horizontal

Recommended supporting assemblies fo achieve

section heads

Height One nipple | Two nipples One coupl ing
required |each length| each length plus each length
6"-6 ¥4" 3" - -
7U-8 15" 4" - -

9"-10 /" 6" - -
T1r=15 " - 4" 5"
16"-24" - 6" 10"

=t Satoty
Safety

I Texas Department of Transportation se'av,',ﬂgfd

MAST ARM DAMPING
PLATE DETAILS

MA-DPD-20

FILE: ma-dpd-20. dgn on: TXDOT [ok: TxDOT Jow: TxDOT [ex: TxDOT
©T><DOT January 2012 CONT |SECT JoB HIGHWAY
REVISIONS
6-20
DIST COUNTY SHEET NO.




No warranty of any

i d e TxDOT assumes no responsibility for the conver-
sion of this standard to other formats or for incorrect results or damages resulting from its use.

The use of this standard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

MATERIALS

ASTM A27 Gr.65-35 or A148 Gr.80-50,

9'-6"*1" (10’ Nominal Arm Length)
A576 Gr.1021 (3), or A36 (Arm only)

Pole or Arm Simplex

7'-6"t1" (8’ Nominal Arm Length)

o (ame e 0° (+2°,-0°) :
\‘o (+2°,-0°) ﬂ<i arm Pipes ASTM A53 Gr.B, A501, A1008

4 HSLAS-F Gr.50 (@), or A1011 HSLAS-F Gr.50 @)

Min. straight Arm Strut Plates(@ | ASTM A36, A572 Gr.50 (4), or A588

[
Min. straight g

length

Misc. ASTM designations as noted

‘ length

2" SCH 40 Pipe

Removable plastic or Strut B % "x 2" Min.
2 3" 0.D.

galvanized metal cap

Removable plastic or
galvanized metal cap
2" SCH 40 Pipe
2 3%" 0.D.

Strut R % "x 2"
Min.

C zna 1fn agt J (:)Dimensionol limits are given to show acceptable
2'-3"% " Min. variation in design. All of a Fabricator’s production
30 V%" Mox:j C) of @ particular arm length shall have the same
dimensions within specified tolerances.

Strut
R Y
Min.

2-0"% Yo" Min. ‘
27 -6"t " Mox. (D)

5/ -g"E1"
57 _gntyn

(@ Any of the materials Iisted for plates may be used
where the drawings do not specify a particular ASTM
designation.

Simplex fitting
€ Bolt Holes
Simplex fitting

€ Bolt Holes

C)A576 must be suitable for forging and also meet
minimum tensile strength of 65 ksi, minimum yield of
35 ksi, and elongation in 2 inches of 22 percent.

1 %" 0.D.
(@ ASTM A572, A1008 HSLAS-F, and A1011 HSLAS-F may

have higher yield strengths but shall not have less
elongation than the grade indicated.

17-g"* %2"
19 -g" * |/32-

GENERAL NOTES:

8-FOOT LUMINAIRE ARM 10-FOOT LUMINATIRE ARM

Design conforms to 1994 AASHTO Standard
DIRECT ATTACHMENT Specifications for Structural Supports for
. - Highway Signs, Luminaires, and Traffic Signals
€ Dia. A307 Bolts & ?'0- A307 Bolts DETA I L and Interim Revisions thereto. Design Wind
2 at 4" c-c each side 2 at 5" c-c each side Speed equals 90 mph plus a 1.3 gust factor.
4 bolts & 4 lock 4 bolts & 4 lock Arms are designed to support a 60 Ib. luminaire
washers per clamp washers per clamp having an effective projected area (actual area
times drag coefficient) of 1.6 sq. ft.

Materials and fabrication shall be in

accordance with Item 686, "Traffic Signal Pole
- | ©N 3 Assemblies (Steel)" and with the details,
— i —] dimensions, and weld procedures shown

N herein. Weld references call for preapproved
A AR A B - weld procedures which the Fabricator must

! I € '," Dia. Holes- 5" Approx. - obtain prior to fabrication. In the absense of
| : . specified Fabricaton tolerances, dimensions
| 13NC Tapped Y/ ﬂqf 4" shall be within the tolerances generally

1+ |/2-
1-1,|/2-

Threads

Q
= ¢§ x = Yo " obtainable in normal fabrication practice.
o/ (We L. O
(VA . I/on " . " z
i /2" Dia. x 12 i Yo" Dia. x 1 Yp ‘ N Unless otherwise noted, all parts shall be

A325 Bolt A325 Bolt _ galvanized after fabrication in accordance with
(2 per fitting) (2 per fitting) Item 445, "Galvanizing".

Clamp —p Clamp
R 'a" x 6" ‘ g R 3g x 7"
A572 GR 50 ; - A36 Field cut

H 4N N\
LA-2 LA-2 hote in ‘

1/ A 14 pole 44\\\&
CLAMP ATTACHMENT CLAMP ATTACHMENT

DETAIL NO.1 DETAIL NO. 2 m
(HALF SECTION) (HALF SECTION)

Deviation from the details and dimensions
shown herein require submission of shop drawings
in accordance with Item 441, "Steel Structures”.
Alternate designs are not acceptable.

Field cut
hole in H

pole \

Smooth = — -
Lip .

\
\
Tt -
\ /,
\ |
\1 T
5" AppPOX.

Each pole simplex fitting shall be supplied
with 2 ASTM A325 bolts and 2 lock washers of
the size specified. The bolts and lock washers
Arm Simplex shal | be secured to the pole with the other

hardware items called for in the plans. When
Pole Simplex clamp attachment is specified, the Fabricator
LA-3 )3 € 58" Dia. A307 Bolts shall ship the clamp assembly securely attached

/. - ! : cl :
€ %" Dia. A325 Bolts 4 LA-3 AT 3 g;lisl/‘,& 4c-lcocekoch sidge amp n POLE S IMPLEX DETA I |_ to the pole at the location shown on the plans.

2 bolts & 2 lock f clam mb i re order i thout
washers per clamp washers per clamp UPPER SIMPLEX FITTING UPPER SIMPLEX FITTING b0 o, St e e e 1 e P S 10T and
one lower clamp assembly together in a single
package, including all nuts and washers
required for the clamps and simplex fittings.

Lock Washer &§N§ Lock Washer
(2 per fitting) (2 per fitting)

Arm Simplex

" Dia. A .
Pole Simplex 2" Dio pprox

5" Approx.

7/8"
V2" Dia. x 1" max

A325 Bolt
(2 per fitting)

2" Dia. x 1 V"
A325 Bolt
(2 per fitting)

1 %" Dia. Approx.

Ya' t Yy
So
I"tl/zu

g Texas Department of Transportation
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STANDARD ASSEMBLY
DRAWINGS FOR LUMINAIRE
SUPPORT STRUCTURES

ARM DETAILS

Lip
removed N

] 7/5"
1"
IN

78 Dioi::J;///’: : &

Sch 80 s/ (a = .

Pipe = Lip :
removed—#g

N

Lock Washer
(2 per fitting)

Lock Washer
Clamp — Clgme . (2 per fitting)
R %6" x 5" h " i As X 6

A572 GR 50 . . A715 GR 50

5 /" Approx.

Arm Simplex Arm Simplex

LA-2 LA-2 E. Pole Simplex
Ya A '/a Clamp

%" | -A-
CLAMP ATTACHMENT CLAMP ATTACHMENT . - : "y LUM-A-12

LOWER SIMPLEX FITTING LOWER SIMPLEX FITTING

Pole Simplex Vp"

DETAIL NOu 3 DETAIL NO. 4 T @©TxDOT August 1995 DN: LEH ‘cx: Jsy ‘DW: LT ‘cx: TEB

28

i

e o (ALf SPETION SECTON A-A SECTON B-B ARM SIMPLEX DETAIL
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No warranty of any

TxDOT assumes no responsibility for the conver-
incorrect results or damages resulting from it+s use.

"Texas Engineering Practice Act"

The use of this standard is governed by the
i is made by TxDOT for any purpose whatsoever
sion of this standard to other formats or for

Kind

DISCLAIMER:

9:28: 20 AM
P:\129\34\00\Design\CiviI\DGN\CiviI\Standards\Traffic Signals\cfa.dgn

2/22/2024

DATE:
FILE:

% Remave portion of
|'ip on lower mast
arm clamps

OTHER MATERIALS

1. Pole simplex shall be ASTM A27 GR65-35 or A148 GR80-50 or A576 GR1021. ASTM A576 must be
suitable for forging and also meet minimum tensile of 65ksi, minimum yield of 35ksi, and a

minimum elongation of 22 percent in 2 inches.
[ 2. Welded tabs and backplates shall be ASTM A-36 steel or betfter
J

L |
] [ [
{““ J I ‘H} 3. Nylon insert locknuts shall conform to ASTM A563
3/ V%\
% GENERAL NOTES:
1. Materials and fabrication shall be in accordance with Standard Sheet "MA-C" and with
L the details, dimensions, and weld procedures shown herein. Weld references call for
¢'s" @ noles Yo " ‘ Al preapproved weld procedures which the Fabricator must obtain prior to fabrication.
13NC tapped In the absence of specified fabrication tolerances, dimensions shall be within the
+hreads T tolerances generally obtainable in normal fabrication practice.
2. All parts shall be galvanized after fabrication in accordance with Item 445, "Galvanizing"
7 T 134" The throat of the Simplex shall be made free of all rough or sharp edges resulting from the
i galvanizing process
1o 3. Each simplex fitting shall be supplied with 2 ASTM A325 bolts, Yoin. X 1Y/sin. and
] 2 lock washers. The bolts and lock washers shall be secured to the clamp with the other
APprox. hardware items. The Fabricator shall ship clamp assembly together in a single package,
xSmooth |ip \\\\\ 5" Approx. including all bolts, nuts, and washers required for the clamp and simplex fiftting.
oz 4, Design conforms to 1994 AASHTO "Standard Specifications for Structural Supports
for Highway Signs, Luminaires, and Traffic Signals" and interim revisions thereto. Design
Wind Speed equals 80 mph plus a 1.3 gust factor. Clamps are designed to support a 60 Ib.
luminaire having an effective projected area (actual area times drag coefficient) of
1.6 sq. ft.,12 f+. maximum arm length
5. Each assembly shall consist of one upper piece simplex fitting having a smooth |ip and one
lower piece simplex fitting with the |ip removed

4" 6. Approximately 2 in. diameter hole in upper mast arm clamp
5" Approx.

POLE SIMPLEX DETAILS

3,

P2

Clamp ¢ /4" x 6"
A572 CGR50 or

¢ '%" dia x 6" (6 eq,) A307 bolts 30 x 7" A36
2 @ 4" c-c each section
for A572 Gr50

(6" cc for A36)

(2 nuts, 3 washers, one

lock washer per bolt)

12" clamp

For 8.9 - 12 inch diameter Signal Poles
(Two req’d for each mast arm)

PROJECTION

=t Texas Department of Transportation
I Traffic Operations Division

CLAMP ON

A3 FITTING ASSEMBLY FOR
(Typ. both Plate gusset,
SL2ers \; Cage 136, LUMINAIRE MAST ARM
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No warranty of any
TxDOT assumes no responsibility for the conversion
of this stondard to other formats or for incorrect results or damages resulting from its use.

The use of this standard is governed by the "Texas Engineering Practice Act”.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE:

GENERAL NOTES FOR ALL ELECTRICAL WORK

1. The location of all conduits, Jjunction boxes, ground boxes, and electrical services is 8.

diagrammatic and may be shifted to accommodate field conditions

2. Provide new and unused materials. Ensure that all materials and installations comply with
the applicable articles of the National Electrical Code (NEC), TxDOT standards and
specifications, National Electrical Manufacturers Association (NEMA), and are |isted by
Underwriters Laboratories (UL) or a Nationally Recognized Testing Lab (NRTL). NRTLs such
as Canadian Standard Association (CSA), Intertek Testing Services NA Inc., or FM Approvals
LLC can be considered equivalent to UL. Where reference is made to NEMA |isted devices

Infernational Electrotechnical Commission (IEC) |isted devices will not be considered an 9.

acceptable equal to a NEMA |isted device. Acceptable devices may have both a NEMA and IEC
l'isting. Faulty fabrication or poor workmanship in any material, equipment, or installation
is justification for rejection. Replace or reinstall rejected material or equipment at no
additional cost to the Department.

3. Miscel laneous nuts, bolts and hardware, except for high strength bolts, may be stainless
steel when plans specify galvanized, provided fthe bolt size is !, in. or less in diameter

4. Provide the fallowing test equipment as required by the Engineer fto confirm compliance with
the contract and the NEC: voltmeter, ammeter, megohm meter (1000 volt DC), ground resistance

tester, torque wrenches, and torque screwdrivers. Ensure all equipment has been proper |y 10.

calibrated within the last year. Provide calibration certification to the Engineer upon
request. Operate test equipment during inspection as requested by the Engineer

5. Install grounding as shown on the plans and in accordance with the NEC. Ensure all metallic B.

conduits; metal poles; luminaires; and metal enclosures are bonded to fthe eqguipment grounding

conductor. Provide stranded bare copper or green insulated grounding conductors. Ground rods, I

connectors, and bonding Jjumpers are subsidiary fto the various bid items.

6. When required by the Engineer, notify the Department in writing of materials from the
Material Producers List (MPL) intended for use on each project. Prequalified materials are
|isted on the MPL on TxDOT’'s website under "Roadway Illumination and Electrical Supplies."

No substifutions will be allowed for materials on this |ist.
CONDUIT
A. MATERTIALS 2.

1. Provide conduit, Jjunction boxes, fittings, and hardware as per TxDOT Departmental Material
Specification (DMS) 11030 "Conduit" and Item 618 "Conduit" of TxDOT’s "Standard Specifications
For Construction And Maintenance Of Highways, Streets, And Bridges, "
conduits |isted under Item 618 on the MPL under "Roadway Illumination and Electrical Supplies
Provide conduit types according to the descriptive code or as shown on the plans. Do not

substitute other types of conduits for those shown. Provide liquidtight flexible metal conduit 4,

(LFMC) when flexible conduit is called for on galvanized steel rigid metallic condult (RMC)
systems. Provide |iquidtight flexible nonmetallic conduit (LFNC) when flexible conduit is
called for on polyvinyl chloride (PVC) systems.

2. Provide galvanized steel RMC for all exposed conduits, unless otherwise shown on the plans. 5.

Proper |y bond al |l metal conduits

3. Unless otherwise shown on the plans, provide junction boxes with a minimum size as shown in
the following table, which applies fo the greatest number of conductors entering the box
through one conduit with no more than four conduits per box. When a mixture of conductor

sizes 1s present, count the conductors as if all are of the larger size. For situations 6.
not applicable to the fable, size junction boxes in accordance with NEC
AWG 3 CONDUCTORS 5 CONDUCTORS 7 CONDUCTORS
#1 10" x 10" x 4" 12" x 12" x 4" 16" x 16" x 4"
#2 8" x 8" x 4" 10" x 10" x 4" 12" x 12" x 4"
#4 8" x 8" x 4" 10" x 10" x 4" 10" x 10" x 4"
=6 8" x 8" x 4" 8" x 8" x 4" 10" x 10" x 4"
=8 8" % B x 4" 8" % 8" x 4" 8" x 8" x 4"
. . . . 10.
4. Junction boxes with an infternal volume of less than 100 cu. in. and supported by
entering raceways must have threaded entries or hubs identified for the intended
purpose and supported by connection of two or more rigid metal conduits. Secure
conduit within 3 ft. of the enclosure or within 18 in. of the enclosure if al
conduit entries are on the same side. Mechanically secure all junction boxes with 1.
an internal volume greater than 100 cu. inches
12.
5. Provide hot dipped galvanized cast iron or sand cast aluminum outlet boxes for
junction boxes containing only 10 AWG or 12 AWG conductors. Do not use die cast
aluminum boxes. Size outlet boxes according to the NEC. 13,
6. Do not use intermediate metal conduit (IMC) or electrical metallic tubing (EMT)
unless specifically required by the plan sheets. When EMT is called for, provide
junction boxes made from galvanized steel sheeting, |isted and approved for outdoor
use, unless otherwise noted on the plans. Size all galvanized steel junction boxes 14,

in accordance with the NEC. Provide junction boxes for IMC conduit systems that meet
tThe same requirements for Jjunction boxes used with RMC systems

7. Provide PVC junction boxes intended for outdoor use on PVC conduit systems, unless
otherwise noted on the plans.

latest edition. Provide 3.

Provide PVC elbows in PVC conduit systems, unless otherwise shown on the plans. Use only
a flat, high tensile strength polyester fiber pull tape for pulling conductors through
the PVC conduit system. When galvanized steel RMC elbows are specifically called for in
the plans and any portion of the RMC elbow is buried less than 18 in., ground the RMC
elbow by means of a grounding bushing on a rigid metal extension. Grounding of the rigid
metal elbow is not required if the entire RMC elbow is encased in a minimum of 2 in. of
concrete. PVC extensions are allowed on these concrete encased rigid metal elbows. RMC or
PVC elbows are subsidiary to various bid items.

When required, provide High-Density Polyethylene (HDPE) conduit with factory installed infternal
conductors according to Item 622 "Duct Cable." At the Contractor’s request and with approval by
the Engineer, substitute HDPE conduit with no conductors for bored schedule 40 or schedule 80 PVC
conduit bid under Item 618. Ensure bored HDPE substituted for PVC is schedule 40 and of the same
size PVC called for in the plans. Ensure the substituted HDPE meets the requirements of Item 622
except that the conduit is supplied without factory-installed conductors. Make the transition of

the HDPE conduit to PVC (or RMC elbow when required) at the bore pit. Provide conduit of the size

and schedule as shown on the plans. Do not extend substituted conduit into ground boxes or
foundations. Provide PVC or galvanized steel RMC elbows as called for at all ground boxes and
foundations.

Use fwo-hole sfraps when supporting 2 in. and larger conduits. On electrical service poles,
properly sized stainless steel or hot dipped galvanized one-hole standoff straps are al lowed on
the service riser conduit.

CONSTRUCTION METHODS

Provide and install expansion joint conduit fittings on all structure-mounted conduits at
the structure’s expansion joints to allow for movement of the conduit. In addition, provide
and install expansion joint fittings on all continuous runs of galvanized steel RMC conduit
external |y exposed on structures such as bridges at maximum intervals of 150 f+. When
requested by the project Engineer, supply manufacturer’s specification sheet for expansion
joint conduit fittings. Repair or replace expansion joint fittings that do not allow for
movement at no additional cost to the Department. Provide the method of determining the
amount of expansion to the Engineer upon request. Do not use LFMC or LFNC as a substitute
for the required expansion conduit fittings.

Space al | conduit supports at maximum intervals of 5 f+. Install conduit spacers when
attaching metal conduit to surface of concrete structures. See "Conduit Mounting Options"
on ED(2). Install conduit support within 3 ft. of all enclosures and conduit terminations

Do not attach conduit supports directly to pre-stressed concrete beams except ds shown
specifically in the plans or as approved by the Engineer

Unless otherwise shown on fthe plans, jack or bore condult placed beneath existing roadways,
driveways, sidewalks, or after the base or surfacing operation nhas begun. Backfill and
compdct the bore pits below the conduit per Item 476 "Jacking, Boring, or Tunneling Pipe
or Box" prior to installing conduit or duct cable to prevent bending of the connections

When placing conduilt in the sub-grade of new roadways, backfill all trenches with excavated
material unless otherwise noted on the plans. When placing conduit in the sub-base of

new roadways, backfill all frenches with cement-stabilized base as per requirements of
Items 110 "Excavation', 400 "Excavation and Backfill for Structures", 401 "Flowable

Backfi 1", 402 "Trench Excavation Protection", and 403 "Temporary Special Shoring."

Provide and place warning tape approximately 10 in. above all trenched conduit as per Item 618.

During construction, temporarily cap or plug open ends of all conduit and raceways immediately
after installation to prevent entry of dirt, debris and animals. Temporary caps constructed of
durable duct tape are allowed. Tightly fix the ftape to fthe conduif opening. Clean out fhe
conduit and prove it clear in accordance with Item 618 prior to installing any conductors

Ensure conduit enftry info the ftop of any enclosure is waterproof by installing conduit sealing
hubs or using boxes with threaded bosses. This includes surface mounted safety switches, meter
cans, service enclosures, auxiliary enclosures and junction boxes. Grounding bushings on water
tight sealing hubs are not required.

Fit the ends of all PVC conduit fterminations with bushings or bell end fittings. Provide and
install a grounding type bushing on all metal conduit terminations.

Install a bonding jumper from each grounding bushing to the nearest ground rod, grounding lug,
or equipment grounding conductor. Ensure all bonding jumpers are the same size as the equipment
grounding conductor. Bonding of conduit used as a casing under roadways for duct cable is not
required, if the duct extends the full length through the casing.

At all electrical services, install a 6 AWG solid copper grounding electrode conductor

=t

I Texas Department of Transportation
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Standard

Place conduits entering ground boxes so that the conduit openings are between 3 in. and 6 in.
from the bottom of the box. See the ground box detail on sheet ED(4).

Seal ends of all conduits with duct seal, expandable foam, or by other methods approved by
the Engineer. Seal conduit immediately after completion of conductor installation and pull
tests. Do not use duct tape as a permanent conduit sealant. Do not use silicone caulk as a
conduit sealant.

File smooth the cut ends of all mounting sftrut and conduit. Before installing, paint the field
cut ends of all mounting strut and RMC (threaded or non-threaded) with zinc rich paint (94% or
more zinc content) to alleviate overspray. Use zinc rich paint to ftouch up galvanized material
as allowed under Item 445 "Galvanizing." Do not paint non-galvanized material with a zinc rich

ELECTRICAL DETAILS
CONDUITS & NOTES

) -1

paint as an alternative for materials required to be galvanized.
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this standard is governed by the "Texas Engineering Practice Act”.

kind is made by TxDOT for any purpose whatsoever.
of this stondard to other formats or for incorrect results or damages resulting from its use.

DISCLAIMER:

DATE
FILE:

ELECTRICAL CONDUCTORS
A. MATERIAL INFORMATION

1. Provide Type XHHW insulated conductors in accordance with Departmental Material 12. Provide and install a separate stranded equipment grounding conductor Seal between
Specification (DMS) 11040 "Conductors" and Item 620 "Electrical Conductors.'" Provide (EGC) in all conduits that contain circuit wiring of 50 volts or more. conductors with
conductors as listed on fthe Material Producers List (MPL) on fhe Deparfment web sife Unless shown elsewhere, size fthe EGC fto be the same size as the largest . Heat Hot mel+ "C' olamp
under "Roadway Illumination and Electrical Supplies" Ifem 620. Color code insulated current carrying conductor contained in the conduit. Ensure all EGCs hof melt adnesive Shrink adhesive type connector
conductors in conformance with the NEC. Identify grounded (neutral) conductors with are bonded together at every accessible location. For traffic signal tape. Tape fo Tube tape P
white insulation. Identify grounding conductors (ground wires) with green insulation instal lations, provide a minimum size 8 AWG EGC. The EGC is paid for exftend past end j\
or bare conductors. Identify ungrounded (hot) conductors with any color insulation under Item 620. P{H*Ub\”q by
except green, white, or gray. Keep color scheme consistent throughout fthe wiring /s to /s
system. Identify conductors 6 American Wire Gauge (AWG) and smal ler by continuous C. TEMPORARY WIRING
color jacket. Identify electrical conductors 4 AWG and larger by continuous color
jacket or by colored tape. When identifying conductors with colored tape, mark at 1. Install temporary conductors and electrical equipment in accordance with
least 6 in. of the conductor’s insulation with half laps of tape. the NEC article "Temporary Installations" and Department standard sheets
2. Provide a solid copper 6 AWG grounding electrode conductor fto bond the electrical 2. Provide a ground fault circuit inferrupter (GFCI) for power outlets for
service equipment to the concrete encased grounding electrode or the ground rod at portable electrical equipment, power tools, ice machines, ice storage bins Increase
the service location. Connect the grounding electrode conductor fo the ground rod and refrigerators located outdoors at grade. GFCI may be any one of the insulation
with a UL Iisted connector in accordance with DMS 11040. Connect the grounding following: molded cord and plug set, recepfacle, or circuit breaker fype. diameter with
electrode conductor fto the concrete encased grounding electrode as shown in the hot melt
plans. 3. Use listed wire nuts with factory applied sealant for temporary wiring adhesive tape.
where approved. Tape to extend
3. Where two or more circuits are present in one conduit or enclosure, permanently >0 Min past end of
identify the conductors of each branch circuit by attaching a non-metallic tag 4, Enclose conductor splices within a |isted enclosure or ground box, or ensure - tubing by
around both circuit conductors at each accessible location. Provide tags with the splices are more than 10 ft. above grade vertically and more fthan 5 ft. overlaop Vg to V"
two straps, large enough to indicate circult number, letter, or other horizontally from any metal structure. Where installing temporary conductors
identification as shown in the plans. Print circuit identification on the tag in areas subject to vehicle traffic or mobile construction equipment, ensure
with a permanent marker. the vertical clearance fo ground is at least 18 ft. when measured at the
lowest point. Ground messenger wires that support power conductors in SPLICE OPTION 1
4. Use listed compression or screw type pressure connectors, ferminal blocks, or conformance with fthe NEC. R
split bolt connectors for splicing as specified in DMS 11040. Use hot melt CCﬂﬂﬁﬂreﬂSS | ON ‘Typ>e
adhesive fape to fill fthe gap and seal the ends of heat shrink tubing. Provide 5. Protect and when necessary repair any existing electrical conduifs uncovered
UL listed gel-filled insulating splice covers. Splicing materials, insulating during the construction process in a timely manner and in conformance with
mater ials, breakaway disconnects, splice covers, and fuse holders are +the NEC
subsidiary fo various bid items.
B. CONSTRUCTION METHODS GROUND RODS & GROUNDING ELECTRODES
1. Use only a flat, high tensile strength polyester fiber pull tape for pulling A. MATERIAL INFORMATION
conductors through the conduit system. After installing conductors in conduit, Seol bet Heat
perform conductor pull test. If a conductor cannot be freely pulled, make any 1. Provide and install a grounding electrode at electrical services. Provide e Shr i nk
needed alterations or repairs af no additional cost to fhe department. Perform ground rods according to DMS 11040 and the plans. Larger diameter or |onger ﬁg? ;g\ﬁerxés've Hot mel+ Tube
\msg\ofwom re§\s+omce tests in accordance with Item 620. Coordinate with fhe length rods may be called for in some specific locations, see fthe individual + T + ! adhesive
Engineer to witness the tests. plans sheets. Concrete encased grounding electrodes may be called for in G$e°d ope+ © d tape Split bolt
L . . . specific locations including electrical service, see individual plan sheets, ii iDbIEOSD en
2. Leave 2 fft. minimum, 3 ft. maximum lengfth for each conductor up to the splice in 7 | g by
ground boxes. Leave 3 ft. minimum, 4 ft. maximum length of conductor in ground Vs to !/
boxes when pulled through with no splice. Leave 1 ft. minimum, 1.5 f+. maximum B. CONSTRUCTION METHODS Aﬁ\\\\\\
length of conductor at enclosures, weatherheads and pole bases. A Lo . ) A A A .
1. Furnish auxiliary ground rods for |ightning protection and install in soil,
3. Make splices only in junction boxes, ground boxes, pole bases, or electrical concretfe, or bofh, as called for in fhe plans. For ground rods installed
enclosures and use only |isted compression or screw type pressure connectors, in concrete, ensure the connection of the conductor to the ground rod is.
ferminal blocks, or split bolt connectors. Insulate splices with heavy wall readily accessible for inspection or repairs. For ground rods insfalled in
heat shrink tubing or gel-filled insulating splice covers to provide a soil, ensure fthat the upper end is befween 2 fo 4 in. below finished grade.
watertight splice. Overlap conductor insulation with heat shrink tubing a . i i . iﬁCV@OS?
minimum of 2 in. past both sides of the splice. Where heat shrink tubing 2. Do not place ground rods in the same drilled hole as a Timber pole. Wrap split bolt insulation
may not shrink sufficiently to provide a watertight seal around the individual ) ) ) connector with diameter with
conductors, prior to heating the tubing, increase the diameter of the conductor 3. Inmstall ground rods so the imprinfed part number is at the upper end of hot melt adnesive hot mel+
insulation using hot melt adhesive ftape to provide a watertight seal between the rod. fape fo 9ro+ec+ >0 Wi L adhesive tape.
the individual conductors and the heat shrink fubing. Ensure the tape extends . . heat shrink from . 2" Min, Tape fo extend
past the heat shrink tubing. Use hot melt adhesive fape to fill the gap and 4. Remove all momfcomqucfwve coatings such as concrete splatter from the rod sharp edges over lap over | ap past end of
seal the ends of heat shrink tubing. Heat shrink tubing that appears to have at fhe clamp location. fubing by
been burned, or overheated, is considered defective and must be replaced. . ) . Ve' To /s
5. Route all conductors as short and straight as possible for connection to
4, Size and install gel-filled insulating splice covers according to ‘Tgh*ﬁig@ ZVO$€$*VOW_@VgUWG{FOGi% When GdDGQG s required, ensure a minimum
manufacturer’s specifications when used in place of heat shrink fubing. radius bend o our rncnes tor ese conducTors. SPLICE OPTION 2?2
5. Wire nuts with factory applied waterproof sealant may be used for 8 AWG or 6. Unless ofherwise called for in fthe plans, proftect grounding electrode Spl it Bol+t Type
smal ler conductors in above ground junction boxes, but not in pole bases or conductors with non-metallic conduit. When profecting grounding electrode
ground boxes. Install wire nuts in an upright position fo prevent the conductors with meftal conduit, provide and install a grounding fype bushing
accumulation of water. and properly sized bonding jumper on each end of the metal conduit
6. Support conductors in illumination poles with a J-hook at the top of the pole. 7. Writfen authorization is required before installing a ground rod in @

horizontal trench for rocky soil or a solid rock bottom.

7. When terminating conductors, remove the insulation and jacketing material without

nicking the individual sfrands of fthe conductor. Conductors with nicked individual
conductor strands or removed strands will be considered damaged

Snap- lock,

See through
8. Replace conductors and cables that are damaged beyond repair or that fail an mo | ded cover
insulation resistance test at no additional cost to the department

mo lded clamp §® Op.’(;rﬁaftfllgns
. Division
I Texas Department of Transportation Standard

9. Do not repair damaged conductors with duct tape, electrical tape, or wire nuts.
Use only approved splicing methods.

Listed Screw Type
with gel-filled

insulating splice
cover

Set Screw/Lug
for making
connections

I8 Al It Al

10. Do not terminate more than one conductor under a single connector, unless the
connector is rated for multiple conductors. Do not exceed tThe pressure connector’s
l'isting for maximum number and size of conductors al lowed

ELECTRICAL DETAILS
CONDUCTORS

11. Install breakaway connectors on conductors bid under Item 620 whenever Those
conductors pass through a breakaway support device. Follow manufacturer’s
instructions when terminating conductors to breakaway connectors. Properly torque
threaded connections. Proper terminations are critical fto the safe operation of

—
—
—
— —
—— —

ED(3)-14

breagkaway devices. Trim waterproofing boots on breakaway connectors to fit snugly FILE: ed3-14.dgn on: TxDOT thﬂMwa TxDOT  |ck: TxDOT
around the conductor fo ensure waterproof connection. Only one conductor may enter TxDOT  October 2014 CONT |secT 108 HIGHWAY

a single opening in a boot. Provide waterproof boots wifth fthe correct number of SPLICE OPTION 3 © REVISTONS

openings. Leave unused openings factory sealed. Use prequalified breakaway connectors .
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No. 3

No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this standard is governed by the "Texas Engineering Practice Act”.

of this stondard to other formats or for incorrect results or damages resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

Reinforcing No. 3 Ground .
steel Reinforcing boxX r_ﬁ" GROUND BOXES
steel \ (typ)
A. MATERIALS
f‘i ~—Class A S NN D)
10" (typ) N C(ogcwﬁe AL.YOQ) R/ ) 50" 1. Provide polymer concrete ground boxes measuring 16x30x24 in. (WxLxD) or smaller in
when require Apron-Ful | accordance with Departmental Material Specification (DMS) 11070 "Ground Boxes" and
10" Grounding Depth of box Item 624 "Ground Boxes. "
(typ) A bushing for P . . .
RMC. Bell end } 2. Provide Type A, B, C, D, and E ground boxes as shown in the plans, and as |isted on
O O 3 fitting for 9" Aggregate the Material Producers List (MPL) on the Department web site under "Roadway Il lumination
PVC (4) Fill (3 and Electrical Supplies," Item 624.
Ground ! 3. Ensure ground box cover is correctly labeled in accordance with DMS 11070,
box .
Conduit or ComM 4. Provide larger ground boxes in accordance with Item 624 and as shown in fthe plans.
~ . d ell
2 o uct cable
‘ B. CONSTRUCTION METHODS
1. Remove all gravel and dirt from conduit. Cap all conduits prior to placing aggregate
? and setting ground box. Provide Grade 3 or 4 coarse aggregate as shown on Table 2 of
Item 302 "Aggregates for Surface Treatments. ' Ensure aggregate bed is in place and at
PLAN VIEW SECTION A - A least 9 inches deep, prior to setting fthe ground box. Install ground box on top of
aggregate.
2. Cast ground box aprons in place. Reinforcing steel may be field bent. Ensure the depth
APRON FOR GROUND BOX of concrete for the apron extends from finished grade to the top of the aggregate bed
under the box. Ground box aprons, including concrete and reinforcing steel, are
subsidiary fto ground boxes when called for by descriptive code.
(1) Uniformly space ends of conduits within fthe ground box. Pocsition ends of conduits so
that ground box walls do not interfere with fthe installation of grounding bushings 3. Keep bolt holes in fthe box clear of dirt. Bolt covers down when not working in ground
or bell end fittings. boxes.
(2) Maintain sufficient space between conduits to allow for proper installation of bushing. 4. Install all conduitfs and ells in a neat and workmanlike manner. Uniformly space
conduits so grounding bushings and bell end fittings can easily be installed.
(3) Place aggregate under the box, not in the box. Aggregate should not encroach on the
inferior volume of fthe box. 5. Temporarily seal all conduits in the ground box until conductors are installed.
(4) Install a grounding bushing on the upper end of all RMC terminating in a ground box. 6. Permanently seal conduits immediately after the comp\eﬂom gf conductor installation
Ground RMC elbows when any part of the elbow is less than 18 in. below the bottom of and pul |l tests. Permanently seal the ends of all conduits with duct seal, expandable
the ground box. Install a PVC bushing or bell end fitting on the upper end of all PVC foam, or other method as approved. Do not use duct tape as a permanent conduit sealant.
conduits terminating in a ground box. Do not use silicone caulk as a sealant.
7. When a ground rod is present in a ground box, bond all equipment grounding conductors
together and fto the ground rod with |isted connectors.
8. When a type B or D ground box is stacked fo meet volume requirements, 1t is allowable
o cut an appropriately sized hole for conduit entry in fthe side wall at least 18 inches
below grade.
GROUND BOX DIMENSIONS 9. If an existing ground box in the contract has a metal cover, bond the cover to the
equipment grounding conductor with a 3 f+. long stranded bonding jumper the same size
as the grounding conductor. The bonding jumper is subsidiary to various bid items.
TYPE OUTSIDE DIMENSIONS (INCHES) Verify existing ground boxes with metal covers are shown on the plans, wifth notes
(Width x Length X Depth) fully describing the work required.
10. If other ground boxes with metal covers are within fthe project |imits but are not part
A Tz X 23 X 11 of the contract, the Engineer may direct the Contractor to bond the metal covers,
identifying the specific boxes in writing. This work will be paid for separately.
B 12 X 23 X 22
11. Bond metal ground box covers to the grounding conductor with a tank ground fType Iug.
C 16 X 29 X 11
D 16 X 29 X 22
= 12 X 23 X 17
L
Hole for /"
GROUND BOX COVER DIMENSIONS oolt witn® N S ] = Traric
| | Operations
for head ivisl
N ‘ . Division
DIMENSIONS (INCHES) Texas Department of Transportation Standard

H I J K L M N P

PLW — T
TYPE =5 I J K T\
I

A, B&E - ‘/4 - I 3/4 e VZ 7 7/8 > Vg 1 3/8 2 For cover \ogo/ ! R - ELECTRICAL DETAILS
C &D 30 /s 30 Val 17 Yol 17 VY, 131, 6 4 1 3% 2 Sggu;ng?;g:g GROUND BOXES

DATE
FILE:

See DMS 11070 PLAN VIEW END SIDE
ED(4)-14
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this standard is governed by the "Texas Engineering Practice Act”.

kind is made by TxDOT for any purpose whatsoever.
of this stondard to other formats or for incorrect results or damages resulting from its use.

DISCLAIMER:

DATE
FILE:

ELECTRICAL SERVICES NOTES

1.

.Provide electrical

.Provide all

. The enclosure manufacturer will

.Enclosures with external

. When galvanized

.Provide wiring and electrical

LAl electrical

.Provide rigid metal

. Use of

. Ensure all

.For all

. When providing an

. Do not

Provide new materials. Ensure
provisions of the National Electrical Code (NEC) and National Electrical
Association (NEMA) standards. Ensure material is Underwriters Laboratories
Provide and install electrical service conduits, conductors, disconnects

circuit breaker panels, and branch circuit breakers as shown on the Electrical
Data chart in the plans. Faulty fabrication or poor workmanship in material
or installation is justification for rejection.
and guarantees as a customary trade practice, furnish these to fthe State.

(L)

services in accordance with Electrical
Material Specification (DMS) 11080
Services-Type A, " DMS 11082 "Electrical
"Electrical Services-Type D," DMS 11084 "Electrical
"Electrical Services-Pedestal (PS)", and Item 628
Standard Specifications. Provide electrical service types A, C, and D, as listed
on the Material Producers List (MPL) on the Department web site under "Roadway
Illumination and Electrical Supplies," Item 628. Provide other service types ds
detailed on the plans

Departmental
"Electrical

"Electrical Services, "DMS 11081
Services-Type C," DMS 11083
Services-Type T," DMS 11085
"Electrical Services" of the

work, materials, services, and any incidentals needed fo install a

complete electrical service as specified in the plans.

.Coordinate with the Engineer and the utility provider for metering and compliance

with utility requirements. Primary line extensions, connection charges, meter
charges, and other charges by the utility company to provide power to the
are paid for in accordance with Item 628. Get approval for the costs associated
with these charges prior to engaging the utility company to do the work. Consult
with the utility provider to determine costs and requirements, and coordinate the
work as approved.

provide Master Lock Type 2 with brass ftumblers
keyed #2195 for all custom electrical enclosures. Installing Contractor is to
provide Master Lock #2195 Type 2 with brass tumblers for "off the shelf"
enclosures. Master Lock #2195 keys and locks become property of the State.
Unless otherwise approved, do not energize elecfrical service equipment until
locks are installed

disconnects that de-energize all
enclosure do not need a dead front trim. Protect incoming
incidental contact as required by the NEC.

equipment inside the
line fterminations from

is specified for nuts
may be used

screws, bolts or miscellaneous hardware

stainless steel

components rated for 75°C. Provide red, black

and white colored XHHW service entrance conductors of minimum size 6 American
Wire Gauge (AWG). Identify size 6 AWG conductors by continuous color jacket.
Identify electrical conductors sized 4 AWG and larger by continuous color

jacket or by colored tape. Mark at least © inches of fthe conductor’s insulation
with half laps of colored tape, when identifying conductors. Ensure each service
entrance conductor exits through a separately bushed non-metallic opening in fthe
weatherhead. The lengths of the conductors outside the weatherhead are ftao be

12 inches minimum, 18 inches maximum, or as required by utility.

service conduit and conductors attached to the electrical service
including the riser or the elbow below ground are subsidiary fo the electrical
service. For an underground utility feed, all
the elbow, including service conduit and conductors for the utility pole riser
when furnished by the Contractor, will be paid for separately.

conduit (RMC) for all conduits on service, except for the
/> in. PVC conduit containing the electrical service grounding electrode
conductor. Size fthe service entrance conduit as shown in the plans. Ensure
conduit for branch circuit entry fto enclosure is the same size as That shown

on the layout sheets for branch circuit conduit. Extend all rigid metal conduits
a minimum of 6 inches underground and then couple to fthe type and schedule of
the conduit shown on the layout for that particular branch circuit. Install a
grounding bushing on the RMC where it terminates in the service enclosure.

liquidtight flexible metal conduit (LFMC) is allowed beftween the meter and
service enclosure when they are mounted 90 fto 180 degrees fo each other. Size the
LFMC the same size as service entfrance conduit. LFMC must not exceed 3 feet In

length. Strap LFMC within 1 foot of each end. LFMC less than 12 inches in length
need not be strapped. Each end of LFMC must have a grounding bushing or be
terminated with a grounding Titting. The LFMC must contain a grounded (neutral)
conductor. Ensure any bend in LFMC never exceeds 180 degrees. A pull fest is

required on all installed conductors, with at least six inches of free conductor
movement demonstrated fto the satisfaction of the Engineer

mounting hardware and
company specifications

electrical service enclosures
enclosure manufacturers wil |
service. Before shipment to the job site, place the applicable
drawings and the laminated plan sheet showing the electrical service data chart
used to build the enclosure in the enclosure’s data pocket. The
will copy and laminate the actual project plan sheets detailing all
branch circuits supplied by that service. The
in the service enclosure’s document pocket. Reduce 11 in. x 17 in. plan sheets to
8 > in. x 11 in. before laminating. If the installation differs from the plan

sheets, The installing contractor is to redline plan sheets before Ilaminating.

| isted under Item 628 on the MPL

equipment and

"Off The Shelf" Type D or Type T service, provide
sheets detailing equipment and branch circuits supplied by that service. Reduce
11 in. x 17 in. plan sheets to 8 Y, in. x 11 1in before laminating. Deliver these
drawings before completion of the work to the Engineer, instead of placing in
enclosure fthat has no door pocket.

of a service enclosure where it would
inside the enclosure. Provide grounding
bushings on all metal conduits, and terminate bonding jumpers to grounding bus.
Grounding bushings are not required when the end of the metal conduit is fifted
with a conduit sealing hub or fhreaded boss, such ds a meter base hub.

install conduit in the back wall
penetrate the equipment mounting panel

installation and materials comply with the applicable
Manufacturers
listed.
contactors,
Service
equipment,
Where manufacturers provide warranties

Details standard sheets

SERVICE ASSEMBLY ENCLOSURE

1.Provide threaded hub for all

2.Type galvanized steel

conduit entries

(GS)

intfo the ftop of enclosure.

enclosures may be used for Type C panelboards

and for Type D and T services that do not use an enclosure mounted

MAIN DISCONNECT & BRANCH CIRCUIT BREAKERS

1.Field drill flange-mounted remote operator handle if needed, to
ensure handle is lockable in both the "On" and "Off" positions

2.When the utility company provides a fransformer larger than 50 KVA,

location

service conduit and conductors after

instal lation details of services conform to utility

the UL 508
prepare and submit a schematic drawing unique to each
laminated schematic
instal ling contractor

laminated plan sheets are to be placed

laminated plan

from UtTility

photocel |l or |ighting contactor. Provide GS enclosures in accordance with verify that the available fault current is less than the circuit
DMS 11080, 11082, 11083, and 11084. breaker’s ampere interrupting capacity (AIC) rating and provide
documentation from the electric utility provider to the Engineer
3.Provide aluminum (AL) and stainless steel (SS) enclosures for Types A, C,
and D in accordance with DMS 11080, 11081, 11082, 11083, and 11084, Do
not paint stainless steel. PHOTOELECTRIC CONTROL
4.Provide pedestal service (PS) enclosures in accordance with ED(9) and W“P;OXEGQ‘?h?*OCQ‘L as \Ws+eg.on++hg MiL;.Mov$i gﬁj:s+, or shield fhe
DMS 11080 and 11085. Do not provide GS pedestal services. If GS is shown pnotoce rom stray or ampbient nig me 119 O ensure proper
'n the PS descriptive code, provide an AL enclosure. operation. Mount photocell| facing north when practical. Mqum+ top
’ of pole photocells as shown on Top Mounted Photocel | Detail.
* ELECTRICAL SERVICE DATA
Elec. Plan Service Service Safety Main Two-Pole Pane lbd/ Branch Branch Branch KVA
Service Sheet Electrical Service Description Conduit|Conductors| Switch | Ckt., Bkr. |Contractor |Loadcenter Circuit Ckt. Bkr. |Circuit Load
1D Number *x%Size No. /Size Amps Pole/Amps Amps Amp Rating 1D Pole/Amps Amps
SB 183 289 ELC SRV TY A 240/480 100(SS)AL (E)SF (U) 2" 3/#2 100 2P/100 100 N/A Lighting NB 2P /40 26 28.1
Lighting SB 2P/40 25
Underpass 1P/20 15
NB Access 30 ELC SRV TY D 120/240 060 (NS)SS(E)TS(0) TV 3/86 N/A 2P/60 100 Sig. Controller 1P/30 23 5.3
30 Luminaires 2P /20
CCTV 1P/20 3
2nd & Main 58 ELC SRV TY T 120/240 000 (NS)GS (N)SP (0) V7N 3/#6 N/ A N/ A N/ A 70 Flashing Beacon | 1P/20 4 1.0
Flashing Beacon 2 1P/20 4
Example only, not for construction. All new electrical services must have
electrical service data chart specific to fthat service as shown in the plans.
Standard 3-prong
Verify service conduit size with utility. Size may change due to utility meter photoce |
requirements. Ensure conduit size meets fthe National ElLectrical Code. receptacle Conduit mounting
and photocel | channe | (Unistrut
Kindorf, B-line
. or equal)
EXPLANATION OF ELECTRICAL SERVICE DESCRIPTIVE CODE Hot dipped
galvanized,
ELEC SERV TY X XXX/XXX XXX (XX) XX (X) XX (X) cast ironm, T
T T T T or sand cast .
Schematic Type AAAAAI aluminum outlet 6:}:_ Z?u:f zwofooe\\ 5
: e} measure
Service Voltage V / V box with cover. from the top of
. . —_— The pole or 18
8&809”2?C++AWD RQ*‘TQ L 1,0 RM to 20 feet above
indicates main lug only | finished grade
Typically Type T J— tonduit, DGMGH or as directed
to provide s .
R to 1" clearance by Engineer, and
(SS)= Safety Switch Ahead of as al lowed by
Meter-Check with Utility between photo- Gt 1ty company.
(NS)= No safety Switch Ahead of cell and pole.
Meter-Check with Utility
Enclosure Type l«— Service
GS= Galvanized steel ("off the shelf") Suppor
SS= Stainless steel (Custom Enclosure) See MPL
AL= Aluminum (Custom Enclosure)See MPL
) _ TOP MOUNTED PHOTOCELL
Photocel | Mounting Location -
(E)= Inside Service/Enclosure Instal |l conduit sftrap maximum 3 feet
Mounted from box. 5 foot maximum spacing
(T)= Top of pole between straps supporting conduit
(L)= Luminagire mounted
(N) = None/No Photocell or
Lighting Contactor Required ® Traffic
corvion < . — g Operations
Gizvéiimﬁzngmc%ii — I Texas Department of Transportation se'av,',ﬂgfd
0C= Other concrete
TP= Timber pole
SP= Steel pole
SF= Steel frame
OT= Pole by others or paid ELECTRICAL DETAILS
for separately
EX= Existing pole SERVICE NOTES & DATA
TS= Service on traffic
signal pole
PS= Pedestal Service ED (5) ] 4
0= Overhead Service Feed
from UtTlity FILE: ed5-14. dgn on: TXDOT [ck: TxDOT Jows TxDOT ks TxDOT
U= Underground Service Feed ©7xD0T October 2014 CONT | SECT Jo8 HIGHWAY
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this standard is governed by the "Texas Engineering Practice Act”.

kind is made by TxDOT for any purpose whatsoever.
of this staondard to other formats or for incorrect results or damages resulting from its use.

DISCLAIMER:

DATE
FILE:

0]}
<’z

7
\

[ Red Iinsulation or

color code 6" length
of Line 1 or Line 2
conductors’ insulation

with red tape where
conductor eX1ii,jbf/’/’///////////////
weatherhead.

White insulation or

color code 6" length
of neutral conductors
insulation with white

tape where conductor ————————————

exits the weatherhead

Two Photocell viewing
windows not shown but
required when photocel |
is listed as enclosure
mounted. Windows not
required when photocel |
is listed as pole top
mounted.

®
®

1

G GN
Grounding Typical Branch
Electrode Circuits

= ee

«—— =1

SCHEMATIC TYPE A

THREE WIRE

\

e

L e |©
PN
2

DY PPV

Do not bond
this bus to <:> ]
the enclosure 4+« .« 7] [y _* Agﬁw
[
N G
= vy
Grounding Typical Branch
Electrode Circuit

SCHEMATIC TYPE C
THREE WIRE

E
/

E
E
®

G N G
l l l Grounding
Electrode
Typical Typical
120 Vol+t 240 Vol+t

Luminaire
Branch Circuit

Branch Circult

SCHEMATIC TYPE D -

L

Vg
\D

Bonding
jumper

120 / 240 Volt
Branch Circuit

1207240 VOLTS - THREE WIRE

SCHEMATIC LEGEND

Safety Switch (when required)

Meter (when required-verify with electric
utility provider)

Service Assembly Enclosure

Main Disconnect Breaker (See Electrical
Service Data)

Circuit Breaker, 15 Amp (Contfrol CircuiT)

Auxi liary Enclosure

WIRING LEGEND

Control Station ("H-O-A" Switcn)

Photo Electric Control (enclosure-
mounted shown)

Power Wiring

Lighting Contactor

Control

Wiring

Power Disfribution Terminal Blocks

—N—— | Neutral

Conductor

Neutral Bus

Equipment grounding conductor-always
required

Branch Circuit Breaker
(See Electrical Service Data)

Separate Circuit Breaker Panelboard

Load Center

Ground Bus

Red insulation or
color code 6" length
of Line 1 or Line 2
conductors’ insulation
with red tape where

conductor eX1iE’iif,ﬂﬂ4’-~”’/’fﬂﬂlf’
weatherhead

White insulation or
color code 6" length
of neutral conductors’
insulation with white
tape where conductor

exits the weofherheod,4‘-‘\\\5“\\‘5~

=

[
\

@
Hﬁ\ =
0

e e ® e @ » 8o o]

LI\

I
G N L

[
= G N
Grounding
l l E\ec+rodel l
v v v
Typical Typical
120 Vol + 120 / 240 Volt

Branch Circuit Branmch Circuit

SCHEMATIC TYPE T

120/240 VOLTS - THREE WIRE

Galvanized steel-"Buy Off The Shelf"
only. When required install photocel |
top of fthe pole or on luminaire only,

no lighting contractor will be installed

=t

I Texas Department of Transportation

Traffic
Operations
Division
Standard

AND NOTES
ED(6)-14

ELECTRICAL DETAILS
SERVICE ENCLOSURE
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DISCLAIMER:

TRAFFIC SIGNAL NOTES

1. Do not pass

7. Mount electrical
steel bands.
to bands using two-bolt bracket
each enclosure.
in the enclosure.
signal

incorrec

Instal
Band or dril
pole for attaching condu

Py
50 2. Include an equipment grounding conductor in all conduits throughout
« O the electrical system. Bond all exposed metal parts fto the grounding
°cQ conductor.
:8 . “—n
§©¢| 3. Provide roadway luminaires, when required, in accordance with the
oo material and construction sections of Item 610, "Roadway I lumination ML
g+o Assemb | ies, " except for performance testing of Iluminaires. Test
o5 installed roadway luminaires for proper operation as a part of the
z+ g associated traffic signal system test. (1]
LR . . . . Service
ol 4 I \mfermo\\y il luminated sfreef'mome signs are approved for use, Entrance
2:E ground fthe fixture fto fthe pole with g 12 AWGC green XHHW conductor
-+
oo
gggg 5. Bond anchor bolts to rebar cage in two locations using #3 bars or
580 6 AWG stranded copper conductors. Use |isted mechanical connectors
oo, rated for embedment in concrete. See TXDOT standard TS-FD for further
a o details.
oo
2¢¢
T8 6. Drill and tap signal poles for ' in. X 13 UNC tank ground fitting
SE Provide and install tank ground fitting 4 in. to 6 in. directly below
£25 electrical service enclosure. Provide properly sized hole through the |
209 bottom of the enclosure for the service grounding electrode conductor
uis g Connect the electrical service grounding electrode conductor to the tank
202 ground fitting. Ensure electrical service grounding electrode conductor
XFL is ags short and straight as possible from the enclosure fto the fank :
= o+ ground fitting. See Inset A detail for further information. Size service e
©
c
+
b
o
o
§
c
L
©
>
o
[e)
(2}

8. Conduct pull tests and
power conductors as required in
To prevent electronics damage,
on ftraffic signal cables after

kind is made by TxDOT for any purpose whatsoever.

of this stondard to other formats or for
w0

luminaire conductors through the signal

entrance conduit and branch circuit conduit as shown

service enclosure and meter to signal
Ensure bands are a minimum width of ¥

s. Install

and ftap properly sized stand-off straps fo

it.

insulation resistance fests on all
"Electrical

Item 620
do not conduct
termination.

=

brackets near top and bottom of
properly sized stainless steel

controller cabinet.

in the plans.

pole with stainless

in. Secure enclosures

washers on each bolt

illumination and
Conductors" and ED(3).

Meter
See Note 7

insulation resistance tests

+— Service
Enclosure

White insulation or
color code 6" of
neutral conductor’s
insulation with white
tape where conductor
exits weatherhead

Red insulation or
color code 6" length
of Line 1 or Line 2
conductor’s insulation
with red tape where
conductor exits the

weatherhead. Conductor
slack length, 12" min.
18" max.

120/240 Volt

3 Wire

Drill, fop and thread
/2" X 13 UNC. Instal
tank ground fitting,
connect electrical
service grounding
electrode conductor
See Note 6

See TS-CF standard

for controller
foundation details,
number of required
conduits, and grounding
requirements (see side
view)

See |ayout
sheets for
signal pole
tfypg —m——

Ground
box

NG LN LYY,
R LR
AN NN AN AN NN AN

7

N

s
N

28
SN
A

KK
K
N
S
X
@

N

2

SIGNAL POLE WITH SERVICE

Type T electrical
pole shown as an example

DATE:
FILE:

SIDE VIEW

on signal
See electri
and electri
additional
B - o S — i ) —
R T S o . s Y
NN R R R i i s e B B I N N N A
AL ﬁ&&ﬁﬁﬁﬁ&@@@%&@%%\?/®®®$®®®®®®®®®®®®®®“
K SIS
2 R
N 2
A A
K N
N Do See TS-CF standard for
3 XK . .
R XN conduit and grounding
’ o requirements. See layout
STIGNAL CONTROLLER 9 Y

sheets for ground box

service mounted

cal details, layout sheets
cal service data chart for
details.

locations and any additional

condulits that are required.

o
.
[+]
©
5
+ . See Note 7
Lock all enclosures and bolt down all ground box covers before applying power
hd fo fthe signal installation.
‘ —
“ 10. Terminate conduits entering the fop of enclosures with a conduit-sealing hub Inset A
° or Threaded boss such as meter hub. Install a grounding bushing on all metal —_—
b4 conduits not connected fto conduit-sealing hub or fthreaded boss. Bond the
s grounding bushing to the ground bus with a bonding jumper. Seal all conduits
2 entering enclosures with duct seal or expanding foam. Do not use silicone to INSET A
= seal conduit ends. Bushing
. . . .. N //Aror Bel |
11. For all conduits, ensure the burial depth is a minimum of 18". Ensure the End Fitting
minimum burial depth for conduit placed under o roadway is 24". Qﬁzj”
3
RIS |- S SN T N SRR G N S SIS OIS SR e e e L SO IS TSSO LSS ISIL L
RRRRRZ2 ||| AN SRR N N S N N N N N N S O 2Nk
PG RILLRY R NN
ORI | ] T RKLK R,
SRR 11 1Ry SRR
\\///\i://lzx { //\:\//;\ See Note 11 Ground box /\2//\:/
AL NP (see side view) L0
}\\/// 27 — IOV
A [Tz
RZIBIR SR A
X SN2 8 i
QA R&L
\/\@ LR ////\\\//:
N AN

Conduits (See
layout sheet
for details)

SIGNAL CONTROLLER

FRONT VIEW

See TS-FD standard
sheet for foundation
and conduit details——

SIGNAL POLE

=t

I Texas Department of Transportation

Traffic
Operations

Division
Standard

ELECTRICAL DETAILS
TYPICAL TRAFFIC SIGNAL
SYSTEM DETAILS

ED(8)-14

FILE: ed8-14.dgn
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DISCLAIMER:

PEDESTAL SERVICE NOTES | 16" |

17" min.

1. Manufacture pedestal electrical services in accordance with Departmental Material

Pl Specifications (DMS) 11080 "Electrical Services", 11085 "Electrical Services-Pedestal
IS} (PS)" and Item 628 "Electrical Services. "Provide pedestal electrical services as
s |isted on the Material Producers |ist (MPL) on the Department’s web site under @ ®\‘
- "Roadway Il lumination and Electrical Supplies," Item 628. Ensure all mounting @
t hardware and instal lation details of services meet utility company specifications.
° Contact the local utility company for approval of pedestal details prior to
§ instal ling the electrical pedestal service. Submit any changes required by the \
° uti ity company prior to manufacturing the pedestal enclosure. /
=z
2. When a meter socket is required, provide a socket with a minimum 100 amp rating that . @
complies with local utility reguirements. .E 0

3. Provide Class A or C concrete for pedestal service foundations in accordance with
Item 420, "Concrete Substructures, ' except That concrete will not be paid for directly
but is considered subsidiary to Item 628

y
|
g

4. Provide #4 reinforcing steel for foundations in accordance with Item 440, "Reinforcement ——— Equipment Mounting

for Concrete. A A @\\‘ Studs (as required)

0

TxDOT assumes no responsibility for the conversion

[}
0
=]
19
x
€
Q
.
e
+- o
(&) C
<0
p
oot
O =]
Xl
+ (U]
(6] .
o
. [
a Q
jod
oCo
C €
— 09
a; hel
g 5 5. Install s in. X 2 Ve in. minimum length concrete single expansion type anchors for
@09 mounting pedestal enclosure to foundation. Anchor location to match mounting holes in - (j
w3 each corner of enclosure. Secure each of the four corners of the pedestal enclosure to _ _ \@ || _———FEquipment Mounting
g9 the anchors in the foundation with a !/, in. galvanized or stainless steel machine thread * = S 6" | Studs (as required)
b bolt, a properly sized locknut and a flat washer, X O -
[l o —_— - .
+ {E o . . . a M g “& h See anchor A = Bell End E\ff\mgs
OO 6. Finish top of concrefe foundation in o neat and workmanlike manner. If leveling washers f'--u; RIS -_ﬂ T bolt detial 0 or GTOUHG\HQ
E§§ are used, ensure no more than '/ in. gap at any corner. Do not exceed a maximum dip or PRI I . U ﬂﬂ;x Aﬁ“kkh““““““-——“___ i Bushings
z0¢ rise in the foundation of /g in. per foot. When properly insfalled, ensure the top of L — S = SR
o2 the service enclosure is level front to back and side to side within !4 in. Repair * o 1T T N -
L=p0 rocking or movement of fthe service enclosure at no additional cost to the department. . . | T———Reinforcing Steel
Lo .. .. c — | 1 —
YL - . = °
§8° 7. Do not use ligquidtight flexible metal conduit (LFMC) on pedestal type services. 5 £
L v ' . P xS -
2+ - - - : = .
ﬁ?:g 8. Ensure all elbows in the foundation are sized as per utility provider’'s conduit requirements ® . .
vEgo for underground conduit and feeders. PVC extensions may be installed provided fthe ends of the LOAD SIDE CONDUIT o N D
S rigid metal conduits are more fthan 2 in. below fthe top of fhe concrete foundation. Where LOAD SIDE CONDUIT
éeg exfems';omfcomc_juiisdore metal, grounding bushings must be installed with a bonding jumper LOAD SIDE CONDUIT LINE SIDE CONDUIT
:’ég properly Terminared. Size and number () Y
- X of conduits <—.
f';x\:_. determined by @
«00 plan details
Se?
882 FRONT VIEW
SEw
goo SIDE VIEW
L TYPE C shown, TYPE A similar except that TYPE A shall have
Lo individual circuit breakers (CB) mounted on an equipment mounting
x o panel. CB Handles shall protrude through hinged deadfront trim.
] |
min.
Hex Nut
| Lock Washer
B Flat Washer
o
Leveling Washers
8" 16" 6" I TR AT P I R A LEGEND
min. min. s f;‘; " iL}“ S Meter Socket, (when required)

Meter Socket Window, (when required)

Equipment Mounting Panel

Photo Electric Control Window, (When required)
Hinged Deadfront Trim

Load Side Conduit Trim

Reinforcing
Steel

Line Side Conduit Area o Traffic
Utility Access Door, with handle § Oﬁqrgt_lons
Pedestal Door I Texas Department of Transportation s,’;,’,ﬁ,;g;’d

ZOH
-
=
m

17 g

Hinged Meter Access
Control Station (H-0-A Switch)

AFAW

|

!

|

<l>$7 —_— ; “j“ ;‘A:’iﬁ‘ o . C ’ 12 | Main Disconnect ELECTRICAL DETAILS

Zlolo|o|~|olo|ls|{w|Nn| =

13 |Bronen Cirouit Breokers ELECTRICAL SERVICE SUPPORT
L L. Y Y I SIS SN 14 | Copper Clad Ground Rod - 5/8" X 10

PEDESTAL SERVICE TYPE PS
ED(9)-14

SECTION A=A ANCHOR BOLT DETAIL FILE: ed9-14, dgn on: TXDOT [ck: TxDOT Jows TxDOT ks TxDOT
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this standard is governed by the "Texas Engineering Practice Act”.

kind is made by TxDOT for any purpose whatsoever.
of this stondard to other formats or for incorrect results or damages resulting from its use.

DISCLAIMER:

DATE
FILE:

TIMBER POLE (TP)SERVICE SUPPORT NOTES CRANITE CONCRETE (GC)& OTHER CONCRETE (OC)NOTES

3 X X Ensure electfrical service support strucfures bid as ftype Granite Service
1. Ensure electrical service support is GHC‘OSS Concrete (GC) or Other Concrete (OC) meet the following requirements. Encl
5 treated timber pole as per Item 627 "Treated . nclosure
Timber Poles." Embed timber pole to depth %G;efy SW‘TChd>
: . when require
required in Item 627, 1. Provide GC and OC poles that meet the requirements of DMS 11080 -
. B "Electrical Services." o
2. Conduit and electrical conductors attached
to the electrical service pole and underground 2. Provide prestressed concrete poles suitable for direct embedment into o b m
within 12 in. of service pole are nof paid . the ground without special foundations. o .
for directly but are subsidiary fto the electrial - % E Detail A
service. 3, Verify poles are marked as required on DMS 11080. Location of marking - E|8
should be approximately 4 above final grade. Use the two-point pickup = 5 o
3. Install pole-ftop mounted photocell (T) on locations when handl ing pole in horizontal position, and one-point 2 S|+ Extend /5" PVC
north side of pole, or in service enclosure pickup location for use in raising the pole to a vertical position. i I 6" below grade
(E) as required. See Electrical Service Data These marks are smal |l but conspicuous
chart in plan set.
. . . 4, Embed poles 42 in. or 10% of fthe length plus 2 ft., whichever is greater. SKPUMG Rod
4. Gain pole as required to provide flat surface %' x 8
for each chqmme\,7Gka timber pole fo @, . 5, Ensure all installation details of services are in accordance with utility 2" to 4
max. depth and 1 % in. max. height. Gain company specifications. below grade
pole in a neat and workman!ike manner. - -
. i . 6. Install g one point rack or eye bolt bracket 6 inches to 12 inches below K - =
5. Mount meter and service equipment on sfainless the weatherhead as an overhead service drop anchoring point for the =
steel or galvanized channel (Unistrut, Kindorf, electric utility. = PVC, or other
or egual). Provide channel sized 1 in. to 3 ¥ in. - conduit type
; ‘ . T .
maximum depth, and 12 in. to 1% in. max imum 7. Furnish and install galvanized or stainless steel channel strut 1'% in. s as shown on
widthn. File smooth the cut ends of galvanized or 1 % in. wide by 1 in. up to 3 ¥ 1in. deep (Unistrut, Kindorf, B-line bl layout
channel and paint with zinc rich paint before or equal). Attach channel strut with stainless steel concrete anchors (max. RMC ol | .
instal Iing on pole. Secure eoch channel section 1" depth), square U-bolts or back fo back channel strut with long bolTs, Underaround ) Bushing
to ﬂmb‘er pole with ftwo galvanized er SS lag or other secure mounting as approved by fthe Engineer. Ensure bolts are comdu?+ a5 Min. 24" Concrete or Bell
bolts, V4 in. minimum diometer by 1z in. galvanized in accordance with ASTM A153. Do not stack channel struts. LS dia. hole Pole End Fitting
minimum length. Use a galvanized or SS flat per utility
washer on each lag bolt. Do notf stack channel. 8. Backfill fhe holes thoroughly by ftamping in 6 in. |ifts. Affer faomping to requirements
. grade, place additional backfill material in a 6 inch high cone around the
6. Wnen excess length must be trimmed from poles, pole to allow for settling. Use material equal in composition and density
trim from the fop end only. to fthe surrounding area. Backfilling will not be paid for directly but is CONCRETE SERVICE SUPPORT
subsidiary fto various bid items.
Underground (U)
02 /p
Wnite Insulation or
2" 1o o E S ) —Lb 2"t 6" yp)
<:> Class 5 pole, height as required 4" typ. insulation with 6" fo 12" ;7%2 (As required or allowed
’ A white tape where ol [ by utility company)
: s ductor exifts
(2) service drop from utility company - con
Point of
(attached below weatherhead) Gf;ochmemf The yea#herhedd
0 be below Eg?ogmiggg+é?”‘g; h 25’ measured from grade.
Service conduit (RMC)and service weatherhead of Lime 1 or Limegz C;VCim$*GTC€5 may requ\re++he :
entrance conductors - One Red, . conductor’s insulation ioegerkg?\eie:%ége+igpggr e
One Black, One White (See Electrical 0 with red tape where shown, check with utility (:)3
Service Data) conductor exits ! beforé “netal lin :
P the weatherhead. RMC 9 v ° v
. : Conductor slack
(4) safety switch (when required) onoyeter slaes /Sem‘.ce
" . Enclosure
(5) Meter (when required) U, 18 max ::%;// v
@ Service enclosure b /® Safety Switch Pole marking Side View Top View
= (when required)—s I ////////* approx. 4’
(:) 6 AWG bore.groumq\mg electrode Pole brand :U . above ground
conductor in !, in. PVC tfo must be [H I'ine. DETAIL A
ground rod - extend !> in. PVC 5 or less i B
6 in. underground. above grade See Note 7. Before installing channel
b o that has been cut, file sharp edges and
5% in. x 8 ft. Copper clad i See Detail A zgmf v_wfh zm(_:f;\ch‘pﬁgﬁn Emirujre ‘
ground rod - drive ground rod o L 9 - ere 1s no paint splarter on € pole.
fo a depth of 2 in. to 4 in. 3 Extend 1/2"
below grade. nsso [ e s PVC 6"
Bushing below grade
(:) RMC same size as branch circuit E;dBe“
condui t. : . 7 Bushin
See pole-top mounted photocel | # End Fitting IT D " t of Ti fati ;B(’g‘ciast;_::s
- ) 3 -IC exas Department of Transportation Standard
detail on ED(5) B < e clos ] &g@g gi-}
" o= a5 2. .
@ When required by the serving iyp - -1 = 2|l 8ax ég ; t PVC, or other
utility provide bare 6 AWNG é §_ ‘ggjgg a4 0F RMC conduit type ELECTRICAL DETAILS
copper conductor. Run wire iS] ED 0000 M : as shown on
from pole fop to butt wrap é) 6; to “‘)” N—Couple to £S5 (386, ém e 1010 layout SERV I CE SUPPORT
or copper butt plate. Protect ] ypica Circuit =0y T NES : )
conductor with non-conductive Conduit M " f«—— Ground Rod TYPES GC, OC, & TP
material to a height d%g“ hole %" x 8’
of 8 ft. above finished Upper end of ground - 2" +o 4"
grade. <\. rod to be 2" To 4" Concrete Pole below grade ED(10)-14
@ below finished grade FILE: d10-14. dgn 0w TxDOT_Jew: 1xDOT Jow: TxDOT_Jex: 1001
When required by utility, cut TxDOT  October 2014 CONT |SECT JoB HIGHWAY
fhen reauireg by il CERUICE SUBRORT TYRE TE (O) CONCRETE SERVICE SUPPORT Oneor ootober
enhance rain run off. Overhead (0) DIST COUNTY SHEET NO.
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this standard is governed by the "Texas Engineering Practice Act”.

kind is made by TxDOT for any purpose whatsoever.
of this stondard to other formats or for incorrect results or damages resulting from its use.

DISCLAIMER:

DATE
FILE:

DUCT CABLE & HDPE CONDUIT NOTES

1. Provide duct cable in accordance with Departmental Material Specification (DMS) 11060
"Duct Cable" and Item 622 "Duct Cable." Provide duct cable as l|isted on the Material
Producer List (MPL) on the Department web site under "Roadway Illumination and Electrical
Supplies" Item 622.

2. Provide High-Density Polyethylene (HDPE) conduit in accordance with DMS 11060 and
Item 618, "Conduit." Provide HDPE as listed on the MPL on the Department web site under
"Roadway Il lumination and Electrical Supplies," Item 618

3. Supply duct cable with a minimum 2 in. diameter, unless otherwise shown in fthe plans.
Provide duct cable and HDPE condui+ as shown by descriptive code or on the plans
Bend duct cable and HDPE condui+t as recommended by the manufacturer, with a minimum
bending radius of 26 in. for 2 in. duct. Follow manufacturers’ recommendations when
hand |l ing duct cable and HDPE conduit reels and during installation of duct cable and
HDPE conduit.

4, Do not splice conductors within duct cable or HDPE conduit. Couple duct cable and HDPE
entering a ground box or foundation to a PVC elbow. When galvanized steel RMC elbows
are called for in the plans and any portion of the RMC elbow is buried less than 18"
from possible contact, ground the RMC elbow.

5. Furnish and install duct cable with factory installed conductors, sized as shown in the
plans and as required by the National Electrical Code (NEC). The NEC contains specific
requirements for duct cable in Article, "Nonmetallic Underground Conduit with Conductors
Type NucCC."

6. When conduit casing is called for in the plans, extend duct cable or HDPE conduit
through the conduit casing in one continuous length without connection to the casing.

7. Seal the ends of duct cable or HDPE conduit with duct seal, expandable foam, or other
approved method after completing the pull fests required by Item 622.

8. Provide minimum cover of 24 in. under roadways, 18 in. in ofher locations, or as shown
on the plans.

9. Furnish and install listed fittings to couple duct cable or HDPE conduit to other types
of conduit. Duct cable and HDPE conduit may be field-threaded and spliced with PVC or
RMC threaded couplings; connected with |isted tie-wrap fittings; connected using |isted
coupling made of HDPE with stainless steel external banding clamps and locking rings
connected with approved electrofusion conduit couplings; or connected using an approved
chemical fusion method using an epoxy or adhesive specifically designed for HDPE
couplings and connectors all installed in accordance with their manufacturer’s
instructions. Do not use PVC glue on HDPE. Do not use water pipe fittings, or connect
conduit with heat shrink tubing.

~—— PVC Condult

External band

Duct Cable/HDPE —

HDPE
coupl ing clamps and
body locking rings

DUCT CABLE/HDPE TO PVC

Duct Cable/HDPE Rigid Coupling

<giii\\\\\\\\\(giji:\\i:\\:Rgd -

DUCT CABLE/HDPE TO RMC

Listed
Nonmetal | ic
Liquidtight
Connector

{fGround box

Min.

18"

—~— PVC Bell End

Fitting

NI ©)

Duct Cable/HDPE
To PVC Conduit
Coupling

PVC Elbow

Aggregate bed is to be a minimum,
OO of 9 inches deep, placed under and
not in the ground box. Ensure the
aggregate does not encroach into
the interior of the box.

DUCT CABLE/HDPE AT GROUND BOX

Bel
fitting

pvC

extension ——

When the upper end of an RMC
Ell does not enter the ground
box, it may be extended with
a SCH-40 PVC conduit nipple
and bell end, provided there
is a minimun of 18" of cover
over all parts of the elbow.
If not, a rigid extension and
ground bushing is required.

1"-3" exposed

Couple duct tfo
conduit elbow at
foundations.
Ensure conductors
extend into pole RMC to PVC
base. Do not splice

conductors in &

condui t.

VR, T

~

o 2" min., from top of
drill shaft to RMC
RMC elbow

Ground rods are not
shown on this standard
sheet, but may be
required elsewhere

in plans.

Drill shaft foundation
Class A Concrete

DUCT CABLE / HDPE AT FOUNDATION

IR

Casing R

P

I Texas Department of Transportation

Traffic
Operations
Division
Standard

X/ X
RRRL
X
A
§%§
SIK
N o
2
NOAY
R
R
.
K
NS

Bored
Conduit

7 a

s
&

casing prior to placing

Rinking, o Ereven ED(11)-14

ELECTRICAL DETAILS
: DUCT CABLE/

2 73 3787

va a/ay a4 sa o
N7V R
s

[257 gt pasri) HDPE CONDUIT

FILE: ed11-14.dgn
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No warranty of any

TxDOT assumes no responsibility for the conversion

"Texas Engineering Practice Act".

The use of this standard is governed by the

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damages resulting from its use.

DISCLAIMER:

DATE:
FILE:

BARRICADE AND CONSTRUCTION (BC) STANDARD SHEETS GENERAL NOTES: WORKER SAFETY NOTES:

intended 1. Workers on foot who are exposed to traffic or to construction equipment
within the right-of-way shall wear high-visibility safety apparel meeting
the requirements of ISEA "Amer ican National Standard for High-Visibility
Apparel, " or equivalent revisions, and labeled as ANSI 107-2004 standard
performance for Class 2 or 3 risk exposure. Class 3 garments should be
considered for high ftraffic volume work areas or night time work

1. The Barricade and Construction Standard Sheets (BC sheets) are
to show Typical examples for placement of temporary traffic control
devices, construction pavement markings, and ftypical work zone signs.

The information contained in these sheets meet or exceed the requirements
shown in the "Texas Manual on Uniform Traffic Control Devices" (TMUTCD).

2. The development and design of the Traffic Control Plan (TCP)is the

responsibility of the Engineer. 2. Except in emergency situations, flagger stations shall be il luminated

when flagging is used at night.

3. The Contractor may propose changes to the TCP that are signed and sealed

by a licensed professional engineer for approval. The Engineer may develop,
sign and seal Contractor proposed changes. COMPLTANT WORK/ZONE TRAFFIC CONTROL DEVICES

1. Only pre-qualified products shall be used. The "Compliant Work Zone
Traffic Control Devices List" (CWZTCD) describes pre-qualified products
and thelir sources.

4. The Contractor is responsible for installing and maintaining the traffic
control devices as shown in the plans. The Confractor may not move or change
the approximate location of any device without fthe approval of the Engineer

2. Work zone traffic control devices shall be compliant with the Manual for

5. Geometric design of lane shifts and detours should, when possible, meet the -
Assessing safety Hardware (MASH).

applicable design criteria contained in manuals such as the American
Association of State Highway and Transportation Officials (AASHTO),

"A Policy on Geometfric Design of Highways and Streets," the TxDOT "Roadway
Design Manual" or engineering judgment.

6. When projects abut, the Engineer (s} may omit the END ROAD WORK, TRAFFIC
FINES DOUBLE, and other advance warning signs if fthe signing would be

redundant and the work areds appedr continuous to fthe motorists. If the THE DOCUMENTS BELOW CAN BE FOUND ON-LINE AT
adjacent project is completed first, fthe Contractor shall erect the hﬂpJANMNVIXdOthV

necessary warning signs as shown on these sheets, the TCP sheets or as

directed by the Engineer. The BEGIN ROAD WORK NEXT X MILES sign shall be COMPLIANT WORK ZONE TRAFFIC CONTROL DEVICES LIST (CWZTCD)

revised to show appropriate work zone distance.
DEPARTMENTAL MATERIAL SPECIFICATIONS (DMS)

7. The Engineer may require duplicate warning signs on the median side of MATERIAL PRODUCER LIST (MPL)
divided highways where median width will permit and traffic volumes
justify the signing. ROADWAY DESIGN MANUAL - SEE "MANUALS (ONLINE MANUALS) ™

. . . . . STANDARD HIGHWAY SIGN DESIGNS FOR TEXAS (SHSD)
8. Al'l signs shall be constructed in accordance with the deftails found in fhe

"Standard Highway Sign Designs for Texas," latest edition. Sign details TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (TMUTCD)
not shown in this manual shall be shown in the plans or The Engineer shal l
provide a detail to the Contractor before fthe sign is manufactured. TRAFFIC ENGINEERING STANDARD SHEETS
9. The temporary traffic control devices shown in the illustrations of the
BC sheets are examples. As necessary, the Engineer will defermine the most

appropriate ftraffic control devices to be used.

10. Where highway construction or maintenance work is being undertaken, other
than mobi le operations as defined by The Texas Manual on Uniform Traffic
Control Devices, CSJ |imit signs are required. CSJ |imit signs are shown
on BC(2). The OBEY WARNING SIGNS STATE LAW sign, STAY ALERT TALK OR TEXT
LATER and the WORK ZONE TRAFFIC FINES DOUBLE sign with plague shall be
erected in advance of fthe CSJ |imits. The BEGIN ROAD WORK NEXT X MILES
CONTRACTOR and END ROAD WORK signs shall be erected at or near the CSJ
limits. For mobile operations, CSJ |imit signs are not required.

11, Traffic control devices should be in place only while work is actually in
progress or a definite need exists.

12. The Engineer has the final decision on the location of all traffic control
devices. SHEET 1 OF 12
u . , , a , , J— Traffic
13. Inactive equipment and work vehicles, including workers’ private vehicles Safety
must be parked away from fravel lanes. They should be as close fo fthe ITexasDepartmentofTransportation s[:'avrlﬂggd

right-of-way |ine as possible, or located behind a barrier or guardrail,
or as approved by the Engineer.

BARRICADE AND CONSTRUCTION
GENERAL NOTES
AND REQUIREMENTS

BC(1)-21

FILE: bc-21. dgn on: TXDOT [ox: TXDOT [ow: TxDOT [ek: TxDOT
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this standard is governed by the "Texas Engineering Practice Act".
of this standard to other formats or for incorrect results or damages resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE:

1,5,6
TYPICAL LOCATION OF CROSSROAD SIGNS ST TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING
T-INTERSECTION
WORK
ROAD WORK K K620-9TP | 70N
N <& NEXT X MILES SPACING
. NEXT X MILES => TRAFFIC SIZE
ROAD WORK <Opmo:<1\ 20Tl X XR20-5T FINES
_ see Note - DOUBLE . N
620274 1 and 4 / % % R0 s0TPl BB Sign Conventional| Expressway/ Posted SwgrjA
ROAD WORK Number Road Freeway Speed |Spacing
i { 0O <= NEXT X MILES or Series X
NN . i . N % %620-2bT [ WORK ZONE 20-1bTL e
X q 4
CROSSROAD = . g%? MPH | (Apprx. )
X X & X ‘
k + f INTERSECTED | Block - City <= | 100071500 - Huy X w22 48" x 48" | ag" x 48" 30 120
b 3 ROADWAY . 1000 -1500° - Hwy = I Block - City W23 35 160
| | = cw2s 40 240
ROAD WORK \ b b
<o NEXT X MILES 620-1bTR| TOAD WORK CW1, Cw2 = e
NEXT X MILES => NEXT X MILES => . csd END ’ ’ ) 400
END 80 Limit work 7one | B CW7, Cws, 36" x 36" | 48" x 48"
620-10T (Optional ROAD WORK min. 5 620-20T % % 55 5002
see Nofe G202 hF BEGIN - 7%5%6%% CwWo, Cwii,
1 and 4) WORK NEXT X MILES 2 CW14 60 6002
¥ ¥ G20-9TP ZONE A 5
= - 65 700
++ May be mounted on back of "ROAD WORK AHEAD" (CW20-1D) sign with approval of Engineer. TRAFFIC e L Cw3, cwa4,
2
(See note 2 below) X X R20-5T FINES STATE cWS, CWe, 48" x 48" 48" x 48" 70 800
CONTRACTOR
1. The fypical minimum signing on a crossroad approach should be a "ROAD WORK AHEAD" (CW20-1D)sign and a R20-5aTP DOWUHSLE END cwg-3, 75 900 ?
(G20-2) "END ROAD WORK" sign, unless nofed otherwise in plans. xX R ROAD WORK CW10, Cw12 80 10002
2. The Engineer may use the reduced size 36" x 36" ROAD WORK AHEAD (CW20-1D) sign mounted back to back 6202 3
with the reduced size 36" x 18" "END ROAD WORK"(G20-2) sign on low volume crossroads (see Note 4 under * *
"Typical Consfruction Warning Sign Size and Spacing"). See the "Standard Highway Sign Designs for
Texas" manual for sign details. The Engineer may omit the advance warning signs on low volume i ) A L N
crossroads. The Engineer will determine whether a road is low volume as per TMUTCD Part 5. This CSJ LIMITS AT T-INTERSECTION % For fypical sign spacings on divided highways, expressways and freeways,
information shall be shown in the plans. see Part 6 of the "Texas Manual on Uniform Traffic Control Devices"
3. Based on existing field conditions, the Engineer/Inspector may require additional signs such as FLAGGER 1. The Engineer will defermine #he'fypeg and location Of any additional traffic control devi.ces, (TMUTCD) typical application diagrams or TCP Standard Sheets.
AHEAD, LOOSE GRAVEL, or other appropriafe signs. When additional signs are required, fthese signs will such as o flagger and accompanying signs, or other signs, that should be used when work is o . . . .
be considered part of the minimum requirements. The Engineer/Inspector will determine the proper being performed at or near an intersection. /\ Minimum distance from work area to first Advance Warning sign nearest fhe
location and spacing of any sign not shown on the BC sheets, Traffic Control Plan sheets or the Work . ) ) work areq and/or distance befween each additional sign.
Zone Standard Sheets. 2. If construction closes the road at a T-intersection, fthe Contractor shall place the "CONTRACTOR
4. The "ROAD WORK NEXT X MILES' (G20-1aT)sign shall be required at high volume crossroads to advise NAME" (620-6T) sign benind the Type 3 Borricodes for ffie road closure (see BC(10) also). CENERAL NOTES
motorists of the length of construction in either direction from the intersection. The Engineer The "ROAD WORK NEXT X MILES" left arrow(G20-1bTL) and "ROAD WORK NEXT X MILES® right arrow 1. Special or larger size signs may be used ds necessary.
will determine whether a roadway is considered high volume. (G20-1bTR) " signs shal |l be replaced by the detour signing called for in the plans.
5. Additional traffic control devices may be shown elsewhere in the plans for higher volume crossroads. 2. Distance between signs should be increased as required to have 1500 feet
6. When work occurs in the intersection areaq, appropriate traffic confrol devices, as shown elsewhere in advance warning.
the plans or as determined by the Engineer/Inspector, shall be in place.
3. Distance between signs should be increased as required to have 1/2 mile
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING AT THE CSJ LIMITS or more advance warning.
WORK AREAS IN MULTIPLE LOCATIONS WITHIN CSJ LIMITS _ <> ‘
= ‘ 520-9Tp |BEGIN 4. 36" x 36" "ROAD WORK AHEAD" (CW20-1D)signs may be used on low volume
xX WORK
ZONE crossroads at the discretion of the Engineer as per TMUTCD Part 5. See
BECIN TRAFFIC STAY ALERT OBEY Note 2 under "Typical Location of Crossroad Signs".
% %620-5T | ROAD WORK R4-1 HKAR20-5T | Flies WARNING ) ) . : .
NEXT X MILES (as DOUBLE SIGNS 5. Only diamond shaped warning sign sizes are indicated.
AE appropriate) - i STATE LAW
¥ % 620-6T ADDRESS KRRZ0 SGTpﬂgmw TALK OR TEXT LATER 6. See sign size listing in "TMUTCD", Sign Appendix or the "Standard Highway
STATE G20-10T X X R20-3TX X Sign Designs for Texas" manual for complete |ist of available sign design
CONTRACTOR .
Type 3 Barricade or ‘ X ‘ X X X X X sizes.
channelizing devices f T T T T 1
q o o d d d d q
LEGEND
> — —_— _ _— _ e e — Type 3 Barricade
<= L / = - )
i Seo-e o © O O | channelizing Devices

WORK => Beginning of SPEED P
END .
SPACE NO-PASSING R2-1| LIMIT / work one |2 . Sign
3x Channelizing CSJ Limit b 0o line should Q<> £20-20T % %
Devices ROAD WORK coordinate >< >< See Typical Consfruction

When extended distances occur between minimal work spaces, the Engineer/Inspector should ensure additional with §igﬂ Warning Sign Size and
"ROAD WORK AHEAD" (CW20-1D)signs are placed in advance of fthese work areas to remind drivers fhey are still G20-2 ¥ % location NOTES X Spacing chart or the
within fthe project |imits. See the applicable TCP sheets for exact location and spacing of signs and TMUTCD for sign
channelizing devices. The Contractor shall determine the appropriate distance spacing requirements.
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM OF THE CSJ LIMITS BEGIN &SREQNE;gcidM?EEQT?GSSO;T)S?mei S‘QWShGWd BEGIN ROAD .
- sign for each specific project.
S | X X620-9TP é/gié STAY ALERT This distance shall replace the "X" and shall be rounded SHEET 2 OF 12
F BEGIN SPEED OBEY to the nearest whole mile with fthe approval of the Engineer. §® Traffic
% %020-5T| ROAD WORK'| ||} s TRAFFIC S WARNING No decimals shall be used. Safety
ROAD NEXT X WILES K KR20-5T | FINES "E.b' SIONS I Texas Department of Transportation Division
CLOSED Ry -2 cwi-a ADDRESS >< >< DOUBLE ALK R TexT ek | | STATE LAW [] The "BEGIN WORK ZONE' (G20-9TP) ond "END WORK ZONE" (G20-2bT)
Type 3 X X620-6T ciry K % R20-50TP| yofidks shall be used as shown on fhe sample |ayout when advance
oWi-6 . X STATE Ro-1 AFE PRESENT 020-10T R20-3T . ; ; LT .
Barricade or CHI3-1P |28 TCONTRACTOR Y% X % signs are required outside the CSJ Limits. They inform The
channelizing motorist of entering or leaving a part of the work zone
devices \ Iying outside the CSJ Limits where traffic fines may double BARRICADE AND CONSTRUCT ION
) X X X X X \ if workers are present.
/ | y ) ] y 4 y » PROJECT LIMIT

CSJ I'imi+ signing is required for highway construction and

maintenance work, with fthe exception of mobile operations.
<>
E— E— E— E— E— — E— E— — E— E— E— <> Area for placement of "ROAD WORK AHEAD" (CW20-1D)sign BC (2) _ 21
Channel izing ~——CSJ Limit => and other signs or devices as called for on the Traffic
¢ Devices Control Plan. FILE: bc-21. dgn oN: TxDOT ‘cx: TxDOT‘Dw: TxDOT | ck: TxDOT
b X Rz-1 K . . R . November 2002
WORK END ;%r\ SPEED Q<> Q Confractor will install a regulatory speed |imit sign at ©Tx001_November CONT|SECT i HECHIAY
SPACE ROAD WORK LIMIT D the end of the work zone. REVISIONs

>< >< WORK ZONE |20-20T % % 9-07 8-14 DIST COUNTY SHEET NO.
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TYPICAL APPLICATION OF WORK ZONE SPEED LIMIT SIGNS

Work zone speed |imits shall be regulatory, established in accordance with the "Procedures for Establishing Speed Zones, "
and approved by the Texas Transportation Commission, or by City Ordinance when within Incorporated City Limits.

Reduced speeds should only be posted in the vicinity

No warranty of any

Saning shown for csd of work activifty and not fthroughout the entire project. STaning shown for
one direction only. one direction only. CSyY
See BC(2) for L IMETS Regulatory work zone speed signs (R2-1) shall be removed See BC(2) for LIMITS
additional advance } B additional advance
signing. or covered during periods when They are not needed. signing.

TxDOT assumes no responsibility for the conversion

"Texas Engineering Practice Act".
of this stondaord to other formats or for incorrect results or domages resulting from its use.

The use of this standard is governed by the
kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

|
iiii‘ééiiiiiii o L -
w‘

o | o o o o o o o o o o
‘ See General ‘ ‘ ‘ See General
(750" - 1500") Note 4 See General Note 4 (750" - 1500") Note 4
| \ |
WORK
620-5aP
SPEED /ONE
LIMIT o) WORK ) 520-50p SPEED ShLED
— ZONE SPEED LIMIT WORK WORK LIMIT
70O 60 SPEED LIMIT ZONE | 620-50P ZONE | G20-50P
R2-1 LIMIT 0 R- 47 O R2-1 SPEED SPEED /0O R2-1
CW3-5 R2-1 LIMIT LIMIT
QES <:> CW3-5 in (:> R2-1 QES <:> R2-1
GUIDANCE FOR USE:
LONG/INTERMEDIATE TERM WORK ZONE SPEED LIMITS GENERAL NOTES
This type of work zone speed |imit should be included on the design of 1. Regg\@fory work zone speed \Imi+5 shog\d pe used only for sections of construction
the traffic control plans when restricted geometrics with a lower design projects where speed confrol is of major imporfance
speed are present in the work zone and modification of fthe geomefrics to 2. Regulatory work zone speed |imit signs shall be placed on supports at a 7 foot minimum
a higher design speed is not feasible. mounting height
Long/Intermediate Term Work Zone Speed Limit signs, when approved as described 3 ?peed z?m2.5\92§ Gr@{wi\us+70+ed for one direction of fravel and are normally posted
above, should be posted and visible fto the motorist when work activity is present. or eac trection ot frave
Work activity may also be defined as a change in the roadway that requires 4. Frequency of work zone speed |imit signs should be:
a reduced speed for moforists fo safely negotiate the work area, including: 40 mph ond greater 0.2 to 2 miles
a) rough road or damaged pavement surface 35 mph ond less 0.2 to 1 mile
b) substantial alferation of roadway geometrics (diversions)
¢) construction detours 5. Regulatory speed |imit signs shall have black legend and border on a white reflective
d) grade background (See "Reflective Sheeting” on BC(4)).
e) width
f) other conditions readily apparent to the driver S 6. Fabrication, erection and maintenance of the'ADVANCE SPEED LIMIT" (CW3-5)sign
As long as any of these condifions exist, the work zone speed |imit signs "WORK ZONE"(G20-5aP) plaque and the "SPEED LIMIT" (R2-1)signs shall not be paid for
should remain in place. directly, but shall be considered subsidiary to Item 502
7. Turning signs from view, laying signs over or down will not be allowed, unless as
SHORT TERM WORK ZONE SPEED LIMITS otherwise nofed under "REMOVING OR COVERING" on BC(4).
This ftype of work zone speed Iimit may be included on the design of 8. Techniques that may help reduce traffic speeds include but are not |imited fo: SHEET 3 OF 12
fthe fraffic control plans when workers or equipment are not behind concrete A. Law enforcement. ' o Traffic
barrier, when work activity is within 10 feet of fthe traveled way or actually B. Flagger stationed rext fo sign. 5%252;
in fthe fraveled way. C. Portable changeable message sign (PCMS). ITexas Department of Transportation Standard
L. . L. D. Low-power (drone) radar transmitter.
Short Term Work Zone Speed Limit signs should be posted and visible to the E. Speed monitor trailers or signs
motorists only when work activity is present. When work activity is not
present, signs shall be removed or covered. 9. Speeds shown on dgfqi s above are for illustration only. ] BARRICADE AND CONSTRUCT ION
(See Removing or Covering on BC(4)). Work Zone Speed Limits should only be posted as approved for edach project. WORK ZONE SPEED L IMIT
10.For more specific guidance concerning the type of work, work zone
conditions and factors impacting allowable regulatory construction speed
zone reduction see TxDOT form #1204 in the TxDOT e-form system. BC (3) _ 21
FILE: be-21.dgn on: TXDOT  [ox: TXDOT [ow: TxDOT [ek: TxDOT
©T><DOT November 2002 CONT | SECT JoB HIGHWAY
REVISIONS
9707 8-14 DIST COUNTY SHEET NO.
7-13 5-21 36
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No warranty of any

TxDOT assumes no responsibility for the conversion

of this standard to other formats or for incorrect results or damages resulting from its use.

The use of this standard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

GENERAL NOTES FOR WORK ZONE SIGNS

TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS

Contractor shall install and maintain signs in a straight and plumb condition and/cor as directed by the Engineer.

Wooden sign posts shall be painted white.

Barricades shall NOT be used as sign supporTs.

All signs shall be installed in accordance with the plans or as directed by the Engineer. Signs shall be used fo regulate, warn, and

guide the traveling public safely through the work zone.

5. The Contractor may furnish either the sign design shown in the plans or in the "Standard Highway Sign Designs for Texas" (SHSD). The
Engineer/Inspector may require the Contractor to furnish other work zone signs that are shown in the TMUTCD but may have been omitted
from the plans. Any variation in the plans shall be documented by writften agreement between the Engineer and the Contractor’s
Responsible Person. All changes must be documented in writing before being implemented. This can include documenting the changes in
the Inspector’s TxDOT diary and having both the Inspector and Contractor initial and date the agreed upon changes.

6. The Contractor shall furnish sign supports listed in the "Compliant Work Zone Traffic Control Device List" (CWZTCD) for small roadside
signs. Supports for femporary large roadside signs shall meet the requirements detailed on the Temporary Large Roadside Signs (TLRS)
standard sheets. The Confractor shall install the sign support in accordance with the manufacturer’s recommendations. [f there is a question

min. regarding installation procedures, the Contractor shall furnish the Engineer a copy of the manufacturer’s installation recommendations so
the Engineer can verify the correct procedures are being fol lowed.

7. The Contractor is responsible for installing signs on approved supports and replacing signs with damaged or cracked substrates and/or
damaged or marred reflective sheeting as directed by the Engineer/Inspector.

J ‘g 8. Iderﬁ.iﬁcgﬂom mquw’mgs may be.showm only on the back of the sign substrate. The maximum height of letters and/or company logos used

¥ for identification shall be 1 inch.

SN —

o
minimum
from
curb

127 min.

lane edge
lane edge

7.0" min.
0 -6 9.0 max.

Curb

6" or
greater

7.0° min.
A &7 9.0" max.

Travel

Travel
YO

"N Zzz777 7

Paved SRR 7577 Poved SIS T 775 7l
shou I der ’ shoul der ’ X \%L] 9. The Contractor shall replace damaged wood posts. New or damaged wood sign posts shall not be spliced.
7 DURATION OF WORK (as defined by fhe "Texas Manual on Uniform Traffic Control Devices" Part 6)
1. The types of sign supports, sign mounting height, the size of signs, and the type of sign substrates can vary based on the type of
work being performed. The Engineer is responsible for selecting the appropriate size sign for the ftype of work being performed. The
Confractor is responsible for ensuring the sign support, sign mounting height and substrate meets manufacturer’s recommendations in
regard to crashworthiness and duration of work requirements.
a. Long-term stationary - work that occupies a location more than 3 days.
b. Intermediate-term stationary - work that occupies a location more than one daylight period up to 3 days, or nighttime work lasting
more than one hour.
¢c. Short-fterm stationary - daytime work that occupies a location for more than 1 hour in a single daylight period.
Suppor t ATTACHMENT FOR SIGN SUPPORTS Attachment to wooden supports d. Short, duration - work that occupies a location up to 1 hour.
shal | not will be by bolts and nuts e. Mobile - work that moves continuously or intermittently (stopping for up fto approximately 15 minutes.)

W@ T protfrude or screws. Use TxDOT's or STGN MOUNTING HETGHT

% When placing skid supports on unlevel ground, the leg post lengths must be adjusted so the sign appears straight and plumb.
Objects shall NOT be placed under skids as a means of leveling.

% % When plagques are placed on dual-leg supports, they should be attached to the upright nearest the travel lane.
Supplemental plaques (advisory or distance) should not cover the surface of the parent sign.

DATE
FILE:

above sign manufacturer’s recommended 1. The bottom of Long-term/Intermedicate-term signs shall be at least 7 feet, but not more than 9 feet, above the paved surface, except
ZC E M procedures for atftaching sign as shown for supplemental plaques mounted below other signs.
IS / substrates to other types of 2. The bottom of Short-term/Short Duration signs shall be a minimum of 1 foot above the pavement surface but no more than 2 feet above
. the ground,
TRA FFH@ sign supports 3. Lomggferm/lmfermediofe#erm Signs may be used in lieu of Short-term/Short Duration signing.
Support / / 4, Short-term/Short Duration signs shall be used only during daylignt and shall be removed at the end of the workday or raised to
shal |l not R@AD appropriate Long-term/Intermediate sign height.
FHNE$ protrude LI 5. Regulatory signs shall be mounted at least 7 feet, but not more than 9 feet, above the paved surface regardless of work duration.
above sign ] ]
. SIZE OF SIGNS
DOUBLE WORIK - o Nails shall NOT SLLE O 510N . o . . . .
1. The Contractor shall furnish fthe sign sizes shown on BC (2) unless otherwise shown in the plans or as directed by the Engineer.
G be allowed. SIGN SUBSTRATES
W@“KEERS AH EA@ Each sign 1. The Contractor shall ensure the sign substrate is installed in accordance with fthe manufacturer’s recommendations for the type of sign
ARE RRESENT . T shal | be attached support that is being used. The CWZTCD |ists each substrate that can be used on the different fypes and models of sign supports.
Sign supports shall , R 2. "Mesh" fype materials are NOT an approved sign subsfrate, regardless of the fightness of the weave.
extend more than di VGCJFW to the si an 3. All wooden individual sign panels fabricated from 2 or more pieces shall have one or more plywood cleat, 1/2" thick by 6" wide,
1/2 way up the SUDDOFT Mu | T\'D le fastened to the back of the sign and extending fully across the sign. The cleat shall be attached to the back of the sign using wood
back of the sign . ’ screws that do not penefrate the face of the sign panel. The screws shall be placed on both sides of the splice and spaced at 6"
substrate. - signs shall not be centers. The Engineer may approve other methods of splicing the sign face.
FRONT ELEVATION joined or spliced by REFLECTIVE SHEETING
Wood, metal or any means. Wood I. All signs shall be refroreflective and constructed of sheeting meefing the color and refro-reflectivity requirements of DMS-8300
Fiber Reinforced Plastic for rigid signs or DMS-8310 for roll-up signs. The web address for DMS specifications is shown on BC(1).
SUDDOFFS shal | not be 2. White sheeting, meeting the requirements of DMS-8300 Type A, shall be used for signs with a white background.
Splicing embedded perforated square metal fubing in order to exfend post extended or repm’red 3. Orange sheeting, meeting the requirements of DMS-8300 Type Bp or Type Cp , shall be used for rigid signs with orange backgrounds.
height will only be allowed when the splice is made using four bolfs, two SIDE ELEVATION by spl TC'mg or SIGN LETTERS
above and fwo below fthe spice poinf. Splice must be located entirely behind Wood 1. All sign letters and numbers shall be clear, and open rounded type uppercase alphabet lefters as approved by the Federal Highway
the sign substrate, not near the base of the support. Splice insert lengths other means. Administration (FHWA) and as published in fthe "Standard Highway Sign Design for Texas" manual. Signs, letfers and numbers shall be of
should be at least 5 times nominal post size, centered on the splice and first class workmanship in accordance with Department Standards and Specifications.
of at least the same gauge material. REMOVING OR COVERING
1. When sign messages may be confusing or do not apply, the signs shall be removed or completely covered.
STOP/SLOW PADDLES CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS 2. Long-term stationary or intermediate stationary signs installed on square metal tubing may be turned away from traffic 90 degrees when
. . the sign message is not applicable. This technique may not be used for signs installed in the median of divided highways or near any
1. STOP/SLOW paddles are fhe primary method to control traffic WITHIN THE PROJECT LIMITS intersections where fhe sign may be seen from approaching traffic.

by flaggers. The STOP/SLOW paddle size should be 24" x 24",
2. STOP/SLOW paddles shall be retroreflectorized when used at night.
3. STOP/SLOW paddles may be attached to a staff with a minimum
length of 6° to the boftom of the sign.

3. Signs installed on wooden skids shall not be furned at 90 degree angles to the roadway. These signs should be removed or completely
covered when not required.

4. When signs are covered, the material used shall be opaque, such as heavy mil black plastic, or other materials which will cover the
entire sign face and maintain their opaque properties under automobile headlights at night, without damaging the sign sheeting.

1. Permanent signs are used to give notice of fraffic laws or regulations, call
attention to conditions that are potentially hazardous to traffic operations,
show route designations, destinations, directions, distances, services, points
of interest, and other geographical, recreational, specific service (LOGO), or

4. Any lights incorporated into the STOP or SLOW paddle faces X X . , 5. Burlap shall NOT be used to cover signs.
shall only be as specifically described in Section 6E.03 culfural informafion.  Drivers proceeding fhrough o work zone need fhe same, 6. Duct tape or other adhesive material shall NOT be offixed to a sign face.
Hand Signaling Devices in the TMUTCD. C‘;Zi:ugﬂg?r roufe guidance as normally installed on a roadway without 7. Signs and anchor stubs shall be removed and holes backfilled upon completion of work.
SIGN SUPPORT WEIGHTS
2. When permanent regulatory or warning signs conflict with work zone conditions, 0 m " T R th ¢ lahts to K ¢ + . th SHEET 4 OF 12
remove or cover the permanent signs until the permanent sign message matches : ofeggnét‘)ggssd?zgrdiyreggr‘wgiiom?egiesgmdwg‘wgu\fj DZ uzzg rom turning over, the use l N Traffic
. ., %?Cgogiz%qigmd‘ﬂom For details for covering lorge guide signs see fhe 2. The sondbag§ will beyﬂed shut to keep the sand from spilling and to maintain a [‘)siiir:seigln
24 24 ' constant weight. o ) I Texas Department of Transportation Standard
3. When existing permanent signs are moved and relocated due to construction 3. Rock, concrete, iron, steel or ofher solid objects shall not be permitted
purposes, they shall be visible to motorists at all times. ; ;O"dgse GShS‘?Q SUPDEV* weignts. R 5 . f 0 b
Syt : : Pt . andbags should weigh a minimum o s and @ maximum o S.
4, If existing signs are fo be relocated on their original supports, they shall be 5. Sondbags shall be mode of a durable material that teors upon vehioular

instal led on crashworthy bases as shown on the SMD Standard sheets. The signs im . .
. . . pact. Rubber (such as tire inner fubes) shall NOT be used.
P 24”4 P 24”4 2:0‘; mie* ?;e requ;reg m?zm;mg hi‘ims SEOWDT? the BC S,hie*s or.:he iMD 6. Rubber ballasts designed for channelizing devices should not be used for BARR I CADE AND CONSTRUCT ION
andards. IS work snhou € pai Or under The appropriare pay iftem tor ballast on portable sign supports. Sign supports designed and manufactured
EQCK@WU”G ~ Red Background - Orange relocating existing signs. with rubber bases may be used when shown on the CWZTCD |ist. TEMPORARY S I GN NOTES
egend & Border White Legend & Border Black N
7. Sandbags shall only be placed along or laid over the base supports of the

5. If permanent signs are to be removed and relocated using temporary supports, fraffic confrol device and shal | not be suspended above ground level or

SHEETING REQUIREMENTS (WHEN USED AT NIGHT) xSSCg:;r:gz:grsimg uie#roé%%gh?_ﬁpp?pssgzmzhgm‘(‘Jm fhi EE s:ogdg:ddshee;?mg hung with rope, wire, chains or ofher fasteners. Sandbdgs shall be pldaced
eers o € 15T, e si mee € required mounti along the length of the skids to weigh down the sign support.
USACE COLOR SI1ON FACE MATERIAL heights shown on the BC, or the SMD standard sheets during construction. This work 8. Sondoags shall NOT be placed under the skid and shal | not be used to level BC (4) -21
BACKGROUND RED TYPE B OR C SHEETING should be paid for under the appropriate pay item for relocating existing signs. sign supports placed on slopes. oy bo-21. don v 00T ‘CK: TXDOT‘DW: TX00T Tex 00T
BACKGROUND ORANGE TYPE By OR C; SHEETING 6. Any sign or fraffic confrol device fthat is struck or damaged by the Contractor FLAGS ON SIGNS ©TxDOT November 2002 cont |secT J08 HIGHWAY
LEGEND & BORDER WHITE TYPE B OR C SHEETING or his/ner construction equipment shall be replaced as soon os possible by the I. Flags may be used to draw attention to warning signs. When used, the flag shall REVISIONS
Contractor to ensure proper guidance for the motorists. This will be subsidiary be 16 inches square or larger and shall be orange or fluorescent red-orange in 9-07 8-14 - CoNTY pp—

LEGEND & BORDER BLACK ACRYLIC NON-REFLECTIVE FILM to Item 502. color. Flags shall not be allowed to cover any portion of the sign face. 7-13 5-21 37




No warranty of any
ility for the conversion

TxDOT assumes no responsi

The use of this standard is governed by the "Texas Engineering Practice Act".
of this standard to other formats or for incorrect results or damages resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE:

% Max imum 24" - ZX_G ?? ng: g? §Tg: ?? ;l‘g: -'
% Max imum x4 m ~— & [d A 12 sq. ff. of H T 7 skio A HE slo| 7 To8 1
21 sq. ft. of wooi [ N sign face o6 H sl ie o3 E
sign foce pos 2%6 . oo NH o3 o
L 27 2%6 oo oo oo o
N v / N S~ Aooe sle S e (gc@@ HH ‘
e NF 55 HH = i ¢
H X NH Y sle 3 sl @
f i O e « o B (0> ,MPﬁ :
K K4x4 . o2 4" o] elgo 4 . L o
wood x4 M e0 x4 NH max ?> desirable max. ?) desirable o
72" block block sle N ' o
\/ post l ik P : 18" :
E E E ‘:\/:’ 34" min. Eﬁ Optional E\ o
Imil L | Length of skids may olo] 48" NN sfrong soils, | reinforcing H "
X X4x4 oo L. o|a 55" mi . . ‘g
Top wood be increased for ¢lol minimum HH min..in sleeve —————=|v|. 34" min. in o) base
additional stability. NH oo weak soils. (172" larger 1P strong soils See the CWZTCD|| jo) Post
See BC(4) post . y £ bed + H
i NH ole than sign R 557 mi ) or embedment. || k4
for sian 2x4 x 40" Top HE HE bost) x 16" HE min. in :
30" height 24" /// See BC(4) NM Anehor St NH N weak soiIs. W
R R . " 2%4 b s|o nchor u ola oo H
requirement 2x6 for sign a X brace HH (170" larger |38 Anchor Stub |3 :
heignt NHH : HE (1/4" larger  |[¢]e -
i requirement 3/8" bolts w/nuts Y than sign NH n . oo q
il i8] u i s or /8" x 31/2" {: post) ———= |32 SR HF ¢
- - S . < (min.) lag s|e HE e o
\\ ‘\& screws
40" Sor Front Ax4 block 4x4 block OPTION 1 (AOPJIONSf o) OPTION 3
: nchor Sfu : i
ot <ide <ide (Direct Embedment} (Anchor Stub and Reinforcing Sleeve)) WING CHANNEL
Lap-splice/base
SKID MOUNTED WOOD SIGN SUPPORTS PERFORATED SQUARE METAL TUBING bDoHDed ShohbE
% LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS
Refer fo the CWZTCD and the manufacturer’s installation procedure for each type sign support
The maximum sign square footage shall adhere fo the manufacturer’s recommendation
Two post installations can be used for larger signs
16 sqg. ft. or less of any rigid sign WEDGE ANCHORS
9 sq. 1. or less- substrate listed in section J.2.d of Both steel and plastic Wedge Anchor Systems as shown
WOmmnexféuded the CWZTCD, except 5/8" plywood. on the SMD Standard Sheets may be used as temporary
. . 1/2" plywood is al lowed. sign supports for signs up to 10 square feet of sign
fh\nwo\\ plastic face. They may be sef in concrete or in sfurdy soils
sign only it approved by the Engineer. (See web address for
B "Traffic Engineering Standard Sheets" on BC(1)).
H & 3/8" x 3" gr. 5 bolt
lof (2 per support) joining
i; sign panel and supports OTHER DESIGNS
}E} MORE DETAILS OF APPROVED LONG/INTERMEDIATE
121 AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
1;1 CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION
( 1 374" x 1 3/4" x 11 foot GENERAL NOTES
o bl 12 ga post
‘I (DO NOT SPLICE) 13/4 " x 1 3/4 " x 129" @3/8 " X 3" gr. 1. Nails may be used in the assembly of wooden sign
of (hole to hole) 12 ga. support H 5 bolt supports, but 3/8" bolts with nufs~or 3/8" X 31/2"
:: | 3/4" galv. round telescopes info sleeve 13/4 % x 1374 " x 129" E éggngzgws must be used on every joint for fina
. . 5 - fon.
ol with 5/16" holes _ (hole fo hole) ° \ IN
: or 13/4" x 1 3/4" . . . ~ 12 ga. square . > 2. No more fthan 2 sign posts shall be placed within a
i square fubing 1374 7 x 1 3/4 7 x 527 (hole > perforated B / © 7 ft. circle, except for specific materials noted on the
loo to hole) 12 ga. saquare perforated fubing upright CWZTCD List
Upright must K i i, o tubing diagonal brace os N 13
fe\e§cope/+o ) o [° e o o H)o o o o o E] 44ﬁ\\\\\\\\\\\\\‘\\\\\\\\\-a - - 3. Wnhen project is completed, all sign supports and
Zggzédep;vegg%ihf o \ ) o . Completely welded fogndofioms sho\\‘be removed.fﬁom the project site
0ol X X ; .
48" | 134 w1 3/4 " % 32" (hole ) ole 1o hotes around tubing This will be considered subsidiary fto Ifem 502
i to ho\e) 12 ga. square perforated i 12 ga. perforated
o S — fubing cross brace N tubing skid 2" x 2" x 8" % See BC(4) for definition of "Work Duration."
: (hole to hole)
o 380 X 4-1/2 12 ga. square ¥ % Wood sign posts MUST be one piece. Splicing wil
- qr- erforated i i
5 BOLT (TYP.) : v p ' NOT be al lowed. Posts shall be painted white
° ~ — ~ fubing sleeve
> N > . welded to skid [] See the CWZTCD for the type of sign substrate
pin at angle o - o i 60 | that can be used for each approved sign support
needed to . o = ~
< . 3
. match sideslope
% o o % SHEET 5 OF 12
. I ® Traffic
- @116 § bS_a_fqty
B Welds to start on —0- I . ivision
: opposite sides Texas Department of Transportation Standard
. going in opposite
N directions. Minimum g
o weld, do not —2" x 2" x
N MW%MDMMa 12 ga. s G BARRICADE AND CONSTRUCTION
2 upright
we | d
T E— TYPICAL SIGN SUPPORT
weld——_ N weld starts here
starts %
here weld 5
;
SINGLE LEG BASE e BC (5) -21
Side View
FILE: be-21. dgn on: TXDOT [ox: TXDOT [ow: TxDOT [ek: TxDOT
©T><DOT November 2002 CONT | SECT JoB HIGHWAY
SKID MOUNTED PERFORATED SQUARE STEEL TUBING SIGN SUPPORTS
9-07 8-14 DIST COUNTY SHEET NO.
% LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS 7-13  5-21 38
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No warranty of any
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"Texas Engineering Practice Act".

is made by TxDOT for any purpose whatsoever.

The use of fthis standard is governed by the

of this standard to other formats or for incorrect results or damages resulting from i+s use.

DISCLAIMER:

kind

DATE
FILE:

WHEN NOT IN USE, REMOVE THE PCMS FROM THE RIGHT-OF -WAY OR PLACE THE PCHS RECOMMENDED PHASES AND FORMATS FOR PCMS MESSAGES DURING ROADWORK ACTIVITIES
BEHIND BARRIER OR CUARDRAIL WITH SIGN PANEL TURNED PARALLEL TO TRAFFIC . P
(The Engineer may approve otfther messages not specifically covered here.)
PORTABLE CHANGEABLE MESSAGE SIGNS
1. The Engineer/Inspector shall approve all messages used on portable R ) R . ° o
changeable message s1gns (PCHS). Phase 1: Condition Lists Phase 2: Possible Component LisTs
2. Messages on PCMS should contain no more than 8 words (about four to
SLont ehorogters per wordy, not ineluding simple werds suen os 710, Ro0c/ L ane/ R o et Action fo Take/Effect on Travel Locat ion Worning % % Advance
! ! . oa ane/rdm osure IS i1 i . . . . .
3. Messages should consist of a single phase, or Two phases that P Other Condition List List List List Notice List
alternate. Three-phase messages are not allowed. Each phase of the
message should convey a single thought, and must be understood by FREEWAY FRONTAGE ROADWORK ROAD MERGE FORM AT SPEED TUE-FRI
itsel f. CLOSED ROAD XXX FT REPAIRS RIGHT X LINES FM XXXX LIMIT XX AM-
4, Use the word "EXIT" fo refer fo an exit ramp on a freeway; i.e., X MILE CLOSED XXXX FT RIGHT XX MPH X PM
"EXIT CLOSED." Do not use fthe term "RAMP."
5. Always use the route or m+ers+o+§ designation (IH, US, SH, FW ROAD SHOULDER FLAGGER LANE DETOUR USE BEFORE MAXIMUM APR XX-
along with the number when referring to a roadway. CLOSED CLOSED XXXX FT NARROWS NEXT XXXXX RATLROAD SPEED XX
6. When in use, fthe bottom of a stationary PCMS message panel should be AT SH XXX XXX FT XXXX FT X EXITS RD EXIT CROSSING XX MPH X PM=X AM
a minimum 7 feet above the roadway, where possible
7. The message term "WEEKEND" should be used only if the work is to B
stort on Saturday morning and end by Sunday evening ot midnight. ROAD RIGHT LN RIGHT LN TWO-WAY USE USE EXIT NEXT MINIMUM BEGINS
Actual days and hours of work should be displayed on the PCMS 1f work CLSD AT CLOSED NARROWS TRAFFIC EXIT XXX [-XX X SPEED MONDAY
is to begin on Friday evening and/or continue info Monday morning. FM XXXX XXX FT XXXX FT XX MILE NORTH MILES XX MPH
8. The Engineer/Inspector may select one of fwo options which are avail-
able for displaying a two-phase message on a PCMS. Each phase may be RIGHT X RIGHT X MERGING CONST STAY ON USE PAST ADVISORY BEGINS
displayed for either four seconds each or for three seconds each. LANES LANES TRAFFIC TRAFFIC US XXX I-XX E UJS XXX SPEED MAY XX
9. Do not "flash" messages or words included in a message. The message CLOSED OPEN XXXX FT XXX FT SOUTH TO T-XX N EXTT XX MPH
should be steady burn or continuous while displayed
10. Do not present redundant information on a two-phase message; i.e., _
keeping two lines of the messoge the same and changing the third |ine. CENTER DAYTIME LOOSE UNEVEN TRUCKS WATCH XXX XXXX RIGHT MAY X-X
11. Do not use fhe word "Danger" in message. LANE LANE GRAVEL LANES USE FOR TO L ANE XX PM -
12. Do not display the message "LANES SHIFT LEFT" or "LANES SHIFT RIGHT" CLOSED CLOSURES XXXX FT XXXX FT US XXX N TRUCKS XXX XXXX EXIT XX AM
on a PCMS. Drivers do not understand the message
13. Do not display messages that scroll horizontally or vertically across NIGHT I-XX SOUTH DETOUR ROUGH WATCH EXPECT US XXX USE NEXT
the face of the sign. LANE EXIT X MILE ROAD FOR DELAYS TO CAUTION FRI-SUN
14. The following table Iists abbreviated words and two-word phrases fthat CLOSURES CLOSED XXXX FT TRUCKS FM XXXX
are acceptable for use on a PCMS. Both words in a phrase must be
displayed fogether. Words or phrases nof on fhis Iist should not be VARIOUS EXIT XXX ROADWORK ROADWORK EXPECT PREPARE DRIVE XX AM
abbreviated, unless shown in the TMUTCD
15, PCMS character height should be at least 18 inches for trailer mounted LANES CLOSED PAST NEXT DELAYS T0 SAFELY TO
units. They should be visible from at least 1/2 (.5) mile and the fext CLOSED X MILE SH XXXX FRI-SUN STOP XX PM
should be legible from at least 600 feet at night and 800 feet in
daylight. Truck mounted units must have a character height of 10 inches EXIT RIGHT LN BUMP UsS XXX REDUCE END DRIVE NEXT
" E”ﬂfﬁ?*begige‘ifrﬂgg*‘eui*420fe$¥ boord rother +h CLOSED TO BE XXXX FT EXIT SPEED SHOULDER WITH TUE
. Each line of text shou e centered on the message board rather than
left or rignt justified, CLOSED X MILES XXX FT USE CARE AUG XX
17. If disabled, the PCMS should default to an illegible display that will
not alarm motorists and will only be used to alert workers that the MALL X LANES TRAFFIC LANES USE WATCH TONIGHT
PCMS has malfunctioned. A pattern such as a series of horizontal solid DRIVEWAY CLOSED STGNAL SHIFT QOTHER FOR XX PM-
bars is appropriate. CLOSED TUE - FRI XXXX FT * ROUTES WORKERS XX AM
XXXXXXXX STAY
WORD OR PHRASE | ABBREVIATION WORD OR PHRASE | ABBREVIATION BLVD X LANES SHIFT in Phase 1 must be used with STAY IN LANE in Phose 2. [N ¥ ¥ See Application Guidelines Note 6.
CLOSED L ANE ¥
Access Road ACCS RD Major MAJ
Alternate ALT Miles MI
Avenue AVE Miles Per Hour MPH
Best Routfe BEST RTE Minor MNR APPLICATION GUIDELINES WORDING ALTERNATIVES
Boulevard BLVD londay MON 1. Only 1 or 2 phases are fo be used on a PCMS. 1. The words RIGHT, LEFT and ALL can be inferchanged as appropriate
Brid BRDG N | NORM
C“ gi o NO“TE N 2. The 1st phase (or both) should be selected from the 2. Roadway designations IH, US, SH, FM and LP can be inferchanged as
anno or "Road/Lane/Ramp Closure List" and the "Other Condition List". appropriate
Cenfer CIR Nor thbound {roufe) N 3. A 2nd phase can be selected from the "Action fo Take/Effect 3. EAST, WEST, NORTH and SOUTH (or abbrevictions E, W, N and S) can
ggggérucfxom CONST AHD Parking PKING on Travel, Location, General Warning, or Advance Notice be interchanged as appropriate
Road RD Phase Lists". 4. Highway names and numbers replaced as appropriafe
CROSSING XING Rignt Lane RT LN 4, A Location Phase is necessary only 1f a distance or location 5. ROAD, HIGHWAY and FREEWAY can be interchanged as needed.
Detour Route DETOUR RTE Saturday SAT is not included in fhe first phase selected. 6. AHEAD may be used instead of distances if necessary
Do Not DONT Service Road SERV_RD 5. 1f two PCMS are used In sequence, they must be separated by 7. FT and MI, MILE and MILES inferchanged as appropriate.
Eost E shoulder SHLDR a minimum of 1000 ft. Egch PCMS shal |l be |imited to two phases, 8. AT, BEFORE and PAST interchanged as needed
Eastbound (roufe) £ Slippery SLIP and should be understandable by themselves. 9. Distances or AHEAD con be el iminated from the message if a
Emergency - EMER south S 6. For advance notice, when the current date is within seven days location phase is used
Emergency Vehicle | EMER VEH Southbound (route) S of the actual work date, calendar days should be replaced with
Entrance, Enter ENT Speed SPD days of the week. Advance notification should fypical Iy be for
Express Lane EXP_LN Streef ST no more than one week prior to the work,
Expressway EXPWY Sunday SUN SHEET 6 OF 12
XXXX Feet XXXX FT Telephone PHONE
Fog Ahead FOG AHD Temporary TEMP §® Traffic
Fresway FRUY, FITY Trireqas e PCMS SIGNS WITHIN THE R.O.W. SHALL BE BEHIND GUARDRAIL OR Safety
E;fzgiy Blocked E& BLKD ? E?W*OWW ?R)AEWNTN CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4) ITexasDepartmentofTransportation Standard
raffic
Hozar doUs O Tving | HAZ DRTVING | oo e PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC ON THE
Hazar dous ieter [o | HAZUAT Toeedos TUES UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION ARRICA A TRUCT
igh-Occupanc >
I e e TIVE T OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS B ICADE AND CONSTRUCTION
Highwoy S VehoTes fs] VEH, VERS SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT. PORTABLE CHANGEABLE
. ! Warning WARN
et s Wednesday WED FULL MATRIX PCMS SIGNS MESSAGE SIGN (PCMS)
. Weight Limit WT_LIMLT
Junction JCT W:;% [ W 1. When Full Matrix PCMS signs are used, the character height and legibility/visibility requirements shall be maintained as |isted in Note 15 under "PORTABLE
Leff LT WesToo0rd TTonTel W CHANGEABLE MESSAGE SIGNS" above. BC(6)-21
Left Lane LFT LN 2. When symbol signs, such as the "Flagger Symbol"(CW20-7) are represented graphically on the Full Matrix PCMS sign and, with the approval of the Engineer, it
Wet Pavement WET PVMT
Lane Closed LN CLOSED Wil Not WONT shall maintain the legibility/visibility requirement |isted above. FILE: bc-21.dgn on: TXDOT [ox: TXDOT [ow: TxDOT [ek: TxDOT
bove: Level bﬁ?N#EVEL 3. When symbol signs are represented graphically on the Full Matrix PCMS, they shall only supplement the use of the static sign represented, ond shall not substitute ©TxDOT November 2002 CONT |sECT JoB HICHWAY
aintendnce for, or replace that sign. REVISIONS
Roadway 4. A full matrix PCMS may be used to simulate a flashing arrow board provided it meets the visibility, flash rate and dimming requirements on BC(7), for the 9-07 8-14 orer ooty pa—
designation # I[H-number, US-number, SH-number, FM-number same size arrow. 7-13  5-21 39
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No warranty of any

TxDOT assumes no responsibility for the conversion

B Eg;r‘éi:iSe@;eiggﬁrz;g“gb;pgas?;ggg\id,‘{gzdoiogiggrjaﬁ?{?rgz Eg‘r?:egmd LOW PROFILE CONCRETE Arrow Boards may be located behind channelizing devices in place for a shoulder
Reflectors can be found af +the Material Producer List web address Barrier Reflector on BARRIER (LPCB) USED Taper or merging taper, otherwise they shall be delineated with four (4) channelizing
shown on BC(1). 16" tall plastic bracket IN WORK ZONES devices placed perpendicular fto traffic on the upstream side of ftraffic.

2. Color of Barrier Reflectors shall be as specified in the TMUTCD. The . .
cost of the reflectors shall be considered subsidiary to Item 512. \ LPCB is GDProved for use in work ‘ ‘

E zone locations, where fhe posted 1. The Flashing Arrow Board should be used for all lane closures on multi-lane roadways, or slow
speed is 45mph, or less. See moving maintenance or construction activities on the travel lanes.
Roadway Standard Sheet LPCB. 2. Flashing Arrow Boards should not be used on two-lane, two-way roadways, detours, diversions
or work on shoulders unless the "CAUTION" display (see detail below) is used.

3. The Engineer/Inspector shall choose all appropriate signs, barricades and/or other traffic
Mox. spacing of barrier control devices that should be used in conjunction with the Flashing Arrow Board.
reflectors is 20 feet. 4. The Flashing Arrow Board should be able to display the following symbols:

Attach the delineators as per
manufacturer’s recommendations.

Barrier
& Ref lectors

LOW PROFILE CONCRETE BARRIER (LPCB)

[} [ J
[} [ ]
CONCRETE TRAFFIC BARRIER (CTB) % o o
[J [J
See D & OM (VIA)

3. Where traffic is on one side of the CTB, two (2) Barrier Reflectors ° (] OR °

shall be mounted in approximately the midsection of each section of CTB. o o

An alternate mounting location is uniformly spaced at one end of each ° °

CTB. This will allow for attachment of a barrier grapple without PYEPY L] L]

damaging the reflector. The Barrier Reflector mounted on the side of ° ° ° L4 L4

the CTB shall be located directly below the reflector mounfed on top of Install a minimum of .° .°

the barrier, as shown in the detail above. 3 Barrier Reflectors
4, Where CTB separates two-way traffic, three barrier reflectors shall be as per manufacturer’s 4 CORNER CAUTION ALTERNATING DIAMOND CAUTION LJ LJ

mounted on each section of CTB. The reflector unit on top shall have recommendations.

two yel low reflective faces (Bi-Directional)while fthe reflectors on each

side of the barrier shall have one yellow reflective face, as shown in ° ° ° ° ° °

the detall above. , o o , DELINEATION OF END TREATMENTS ° ° ° o o o
5. When CTB separates traffic traveling in the same direction, no barrier [ ] o o o [ ] e 6 06 0 o [ ] ° [ [

reflectors will be required on top of the CTB. [ ] [ ] [ ] [ ] [ ] [ ]
6. Barrier Reflector units shall be yellow or white in color fto match END TREATMENTS FOR o o [ ] [ J [ ] [ J

the edgeline being supplemented. CTB’S USED
7. Maximum spacing of Barrier Reflectors is forty (40) feeft. IN WORK ZONES DOUBLE ARROW R,IGHT/LEFT ARROW RICHT/LEFT
8. Pavement markers or temporary flexible-reflective roadway marker tabs (right arrow shown; SEQUENHAL CHEVRON

shall NOT be used as CTB delineation, End freatments used on CTB’s in work zones left is similar) (right chevron shown;
9. Atfachment of Barrier Reflectors to CTB shall be per manufacturer’s shall meet the apppropriate crashworthy left is similar)

recommendations, standards as defined in the Manual for . . . . .
10.Missing or damaged Barrier Reflectors shall be replaced as directed Assessing Safety Hardware (MASH). Refer 5. g@e ”C/SUEIOE‘.‘ d\spéoy com?\sfs of four corner lamps flashing simulfaneously, or the Alternating

by the Engineer. to the CWZTCD List for approved end iamond Coution mode as shown. .

i i P P 6. The stfraight line caution display is NOT ALLOWED.
!1-57ngle slope barriers shall be delineated as shown on fhe above detail. freatments and monufacturers. 7. The F\Gsh?ng Arrow Board sho\? bg capable of minimum 50 percent dimming from rated lamp voltage.
The flashing rate of the lamps shall not be less than 25 nor more fthan 40 flashes per minute.

8. Minimum lamp "on time" shall be approximately 50 percent for the flashing arrow and equal

BARRIER REFLECTORS FOR CONCRETE TRAFFIC BARRIER AND ATTENUATORS intervals of 25 percent for each sequential phase of the flashing chevron.

9. The sequential arrow display is NOT ALLOWED.
10. The flashing arrow display is the TxDOT standard; however, the sequential chevron

The use of this standard is governed by the "Texas Engineering Practice Act".
of this stondard to other formats or for incorrect results or damages resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE:

display may be used during daylight operations.
11. The Flashing Arrow Board shall be mounted on a vehicle, trailer or other suitable support.
WARNING LIGHTS 12. A Flashing Arrow Board SHALL NOT BE USED to laterally shift traffic.
13. A full motrix PCMS may be used fo simulate a Flashing Arrow Board provided it meets visibility,
flash rate and dimming requirements on this sheet for the same size arrow.
. Minimum mounting height of trailer mounted Arrow Boards should be 7 feet from roadway
fo bottom of panel.

1. Warning lights shall meet the requirements of the TMUTCD.
2. Warning lights shall NOT be installed on barricades. 14
3. Type A-Low Intensity Flashing Warning Lights are commonly used with drums. They are inftended to warn of or mark a potentially hazardous
area. Their use shall be as indicated on this sheet and/or other sheets of the plans by the designation "FL". The Type A Warning Lights shall
not be used with signs manufactured with Type Bp or Cr Sheeting meefing the requirements of Departmental Maferial Specificafion DMS-8300.

4. Type-C and Type D 360 degree Steady Burn Lights are infended to be used in a series for delineation to supplement other traffic control REQUIREMENTS
= o devices. Their use shall be as indicated on this sheet and/or other sheets of the plans by the designation "SB". MINIMUM
5. The Engineer/Inspector or the plans shall specify the location and type of warning lights to be installed on the traffic control devices. TypE MINIMUM | MINIMUM NUMBER VISIBILITY ATTENTION
6. Whnen required by the Engineer, the Contractor shall furnish a copy of the warning lights certification. The warning |ight manufacturer will SIZE OF PANEL LAMPS | " ctance WHEN NOT IN USE, REMOVE
certify the warning Iights meet the requirements of the latest ITE Purchase Specifications for Flashing and Steady-Burn Warning Lights. - Flashing Arrow Boards THE ARROW BOARD FROM THE
7. When used to delineate curves, Type-C and Type D Steady Burn Lights should only be placed on the outside of the curve, not the inside. B 30 x 60 13 3/4 mile shal | be equipped with RIGHT-OF -WAY OR PLACE THE
8. The location of warning Iights and warning reflecfors on drums shall be as shown elsewhere in fthe plans. c 48 x 96 15 1 mile automatic dimming devices. ARROW BOARD BEHIND CONCRETE
TRAFFIC BARRIER OR GUARDRAIL.
Type C Warning Light or WARNING LIGHTS MOUNTED ON PLASTIC DRUMS
approved substitute mounted on a 1. Type A flashing warning |ights are intended to warn drivers fthat they are approaching or are in a potentially hazardous area.
drum adjacent to the travel way. 2. Type A random flashing warning lights are not intended for delineation and shall not be used in a series. F LAS H I NG ARROW BOAR DS
3. A series of sequential flashing warning Iights placed on channelizing devices to form a merging taper may be used for delineation. If used,
the successive flashing of the sequential warning |ights should occur from the beginning of the taper to the end of the merging taper in
order to identify the desired vehicle path. The rate of flashing for each light shall be 65 flashes per minute, plus or minus 10 flashes.
4. Type C and D steady-burn warning lights are intended to be used in a series to delineate the edge of the travel lane on detours, on lane SHEET 7 OF 12
changes, on lane closures, and on other similar conditions.
5. Type A, Type C and Type D warning |ights shall be installed at locations as detailed on ofther sheets in the plans. §® ;;afi;f‘c
6. Warning lights shall not be installed on a drum that has a sign, chevron or vertical panel. 3 Divisiéyn
7. The maximum spacing for warning lights on drums should be identical to the channelizing device spacing. TRUCK-MOUNTED ATTENUATORS ITean Department of Transportation Standard
O o 1. Truck-mounted attenuators (TMA) used on TxDOT facilities
)/‘:\}\ WARNING REFLECTORS MOUNTED ON PLASTIC DRUMS AS A SUBSTITUTE FOR TYPE C (STEADY BURN) WARNING LIGHTS must meet the requirements outlined in the Monuol for BARR I CADE AND CONSTRUCT ION
1. A warning reflector or approved substifute may be mounted on a plastic drum as a substitute for a Type C, steady burn warning light at the Assessing Safety Hardware (MASH).
discretion of fthe Contractor unless ofherwise noted in the plans. 2. Refer to the CWZTCD for the requirements of Level 2 or
2. The warning reflector shall be yellow in color and shall be manufactured using a sign substrate approved for use with plastic drums |isted Level 3 TMAs. ARROW PANEL? REFLECTORS?

3. Refer to the CWZTCD f list of d TMAs.
on the CWZTCD. 4, TaAzrorg reZuTred on 2;62w0;2 ug\eggpgig;wisesmofed WARN I NG L IGHTS & ATTENUATOR

3. The warning reflector shall have a minimum retroreflective surface area (one-side) of 30 sguare inches. in the plans
| B

: 4. Round reflectors shall be fully reflectorized, including the area where attached to the drum. . . Lo
Warning reflector may be round ’
or square.Must have a vel low 5. Square substrates must have a minimum of 30 square inches of reflectorized sheeting. They do not have to be reflectorized where it % ?OT% ?Bguf‘gegeﬁszgvg%;wgi mg*o‘r;ocg? Efeaoz;;gggig
reflective surface area of at least ?;mchzs *? me drum. flector fooi ing troffic shall h heeti fino th ‘ et lootivit . e without adversely offecting the work performance. B C < 7 > - 2 W
30 square inches DM(; 2‘308—? g wor;mg Ee ector facing approaching traffic sha ave sheeting meeting the color and retroreflectivity requirements for 6. The only reason o TMA should not be required is when a work I bc-21. dgn on: TxDOT \cx: TXDOT‘DW: TxDOT | ck: TxDOT
ype & or lype L. . . . area is spread down the roadway and the work crew is an
7. When used near two-way traffic, both sides of the warning reflector shall be reflectorized. extended distance from the TMA. ©71xDOT_Noverber 2002 CONT | sECT 408 HIGHWAY
8. The warning reflector should be mounted on the side of the handle nearest approaching fraffic. REVISIONS
9., The maximum spacing for warning reflectors should be identical to the channelizing device spacing requirements. 9-07 8-14 DIST COUNTY SHEET NO.
7-13  5-21 40
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"Texas Engineering Practice Act".
incorrect results or damages resulting from

is governed by the

is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for i

The use of this standard

DISCLAIMER:

kind

GENERAL NOTES

1. For long ferm stationary work zones on freeways, drums shall be used as Handle 18" min
the primary channelizing device.

2. For intermediate term stationary work zones on freeways, drums should be
used as the primary channelizing device but may be replaced in tangent
sections by vertical panels, or 42" two-piece cones. In fangent sections

Top should not
allow col lection
of water or

9/16" dia. (typ)
for mounting
signs and

one-piece cones may be used with the approval of the Engineer but only debris warning lights
if personnel are present on the project at all times to maintain the 4
cones in proper position and location. max_y
3. For short ferm stationary work zones on freeways, drums are the preferred 4" min
channel izing device but may be replaced in tapers, transitions and fangent 8" max Each drum shal | have °©
sections by vertical panels, fwo-piece cones or one-piece cones as (typ) I a minimum of 2 orange
approved by the Emgmegr. ) ) R and 2 white stripes . L . .
4. Drums and all related items shall comply with the requirements of the using Type A or Type B 18" x 24" Sign 12" x 24
current version of the ‘.‘Texos Manual on Umform Traffic C(;rﬁro\ .Dew'ces” . R TSI B retroreflective e rom(Mgv?Tgm g?ggsp;me?foiszgc Lo Verﬁ.cq\ P.Gme\
ngg¥ggz and the "Compliant Work Zone Traffic Control Devices List %+ moj - sheeting with the DIV?&;K Drive@ﬂy Zagm‘S%OG Ke;p A Z?ugfmgw;h gwigogséz
- ¥p- ) top stripe bein ’ A ! opi own- Tow
5. Drums, bases, and related materials shall exhibit good workmanship and c orznge, P o R4 series or other signs as approved travel way
shall be free from objectionable marks or defects that would adversely = é by Engineer
affect their appearance or serviceabi!lity. sl
6. The Contractor shall have a maximum of 24 hours to replace any plastic Sy _
druTsd\'dwﬂﬁeﬂ gor repmcemegfdby.fhe Engineer/Inspector. The replace- ’ \ Plywood, Al uminum or Metal si an
MENT gevice MUST be an approved device. : Gl substrates shall NOT be used on
GENERAL DESIGN REQUIREMENTS plastic drums
Pre-qualified plastic drums shall meet the following requirements: Taper to allow
1. Plastic drums shall be a two-piece design; the "body" of the drum shall for stacking a =
be the top portion and the "base" shall be the boftom. minimum of 5 See Bal last
2. The body and base shall lock fogether in such a manner that the body drums Note 3 SIGNS, CHEVRONS, AND VERTICAL PANELS MOUNTED
separates from the base when impacted by a vehicle traveling at a speed ON PLASTIC DRUMS
of 20 MPH or greater but prevents accidental separation due to normal

handling and/or air furbulence created by passing vehicles.
3. Plastic drums shall be constructed of lightweight flexible, and
deformable materials. The Contractor shall NOT use metal drums or

single piece plastic drums as channelization devices or sign supports. 1. Signs used on plastic drums shal |l be manufactured using

4, Drums shall present a profile that is a minimum of 18 inches in width substrates |isted on the CWZTCD
at the 36 inch height when viewed from any direction. The height of
drum unit (body installed on base) shall be a minimum of 36 inches and 2. Chevrons and other work zone signs with an orange background
a maximum of 42 inches. This detail is not infended shall be manufactured with Type Bg or Type Cp Orange

5. The top of the drum shall have a built-in handle for easy pickup and for fabrication. See note 3 sheeting meeting the color and retroreflectivity requirements
shall be designed fo drain water and not collect debris. The handle and the CWZTCD Ilist for of DMS-8300, "Sign Face Material," unless otherwise
shall have a minimum of two widely spaced 9/16 inch diameter holes to providers of approved specified in the plans

al low attachment of a warning Iight, warning reflector unit or approved Detectable Pedestrian
compliant sign. Barricades 3. Vertical Panels shall be manufactured with orange and white
6. The exterior of the drum body shall have a minimum of four alternating sheeting meeting the requirements of DMS-8300 Type A or Type B.
orange and white retroreflective circumferential stripes not less than Continuous smooth Diagonal stripes on Vertical Panels shall slope down foward
4 inches nor greater than 8 inches in width. Any non-reflectorized 35" rail for hand trailing the intended traveled lane.
space between any two adjacent stripes shall not exceed 2 inches in
width. 4, Other sign messages (text or symbolic) may be used as

approved by the Engineer. Sign dimensions shall not exceed
18 inches in width or 24 inches in height, except for the R9
series signs discussed in note 8 below.

7. Bases shall have a maximum width of 36 inches, a maximum height of 4
inches, and a minimum of ftwo footholds of sufficient size to al low base
to be held down while separating the drum body from fthe base.

8. Plastic drums shall be constructed of ulfra-violet stabilized, orange,
high-density polyethylene (HDPE) or other approved material.

9. Drum body shall have a maximum unbal lasted weight of 11 Ibs.

10.Drum and base shall be marked with manufacturer’s name and mode! number.

5. Signs shall be installed using a 1/2 inch bolt (nominal)
and nut, two washers, and one locking washer for each
connection.

6. Mounting bolts and nuts shall be fully engaged and
adequately torqued. Bolts should not extend more than 1/2

RETROREFLECTIVE SHEETING Defectable Edge

DATE:
FILE:

inch beyond nuts.

1. The stripes used on drums shall be constructed of sheeting meeting the
color and retfroreflectivity requirements of Departmental Materials
Specification DMS-8300, "Sign Face Materials." Type A or Type B

7. Chevrons may be placed on drums on fthe outside of curves,
on merging tapers or on shifting tapers. When used in these

reflective sheeting shall be supplied unless otherwise specified 2 M locations, they may be placed on every drum or spaced not
P ax. . g
in the plans. more than on every third drum. A minimum of three (3)
2. The sheeting shall be suitable for use on and shall adhere to the drum should be used at each location called for in fthe plans.
surface such that, upon vehicular impact, the sheeting shall remain
adhered in-place and exhibit no delaminating, cracking, or loss of DETECTABLE PEDESTRIAN BARRICADES 8. R9-9, R9-10, R9-11 and R9-11a Sidewalk Closed signs which
retroreflectivity other than that loss due to abrasion of fhe sheeting 1. When existing pedestrian facilities are disrupted, closed, or are 24 inches wide may be mounted on plastic drums, with
surface. relocated in a TTC zone, the temporary facilities shall be approval of the Engineer.
detectable and include accessibility features consistent with
BALLAST the features present in the existing pedestrian facility. Refer
to WZ(BTS-2) for Pedestrian Control reguirements for Sidewalk
1. Unbal lasted bases shal |l be large enough to hold up to 50 Ibs. of sand. Diversions, Sidewalk Detours and Crosswalk Closures. SHEET 8 OF 12
. . . . . 2. Where pedestrians with visual disabilities normally use fhe
This base, when filled with fthe ballast material, should weigh between N . .
7 - - closed sidewalk, a Detectable Pedestrian Barricade shall be §® Traffic
iS JFES (m\mrggm) and 50 JFDS{ (maxjr;:um)b" The DG;‘C_]S* may Ze{?‘GTdd‘m‘omi_ placed across the full width of the closed sidewalk instead bs_a_fe_fy
- i . ivision
o fhree sandoags seporafe from fhe base, sand in a sand-filled plastic of a Type 3 Borr\cgde. ' o ) ITexas Department of Transportation Stontons
base, or other ballasting devices as approved by fthe Engineer. Stacking 3. Detectable pedestrian barricades similar to the one pictured
of sandbags will be allowed, however height of sandbags above pavement above, longitudinal channelizing devices, some concrete
surface may not exceed 12 inches. barriers, and wood or chain Iink fencing with a continuous

2. B ith built-in ballast shall igh bet 40 |bs. d 50 Ibs. detectable edging can satisfactorily delineate a pedestrian
Bisie\ifvivr‘w bG\L\J!jsf ‘cgm ge SZnsiricfeze‘og omeixiggro\ crimbopubber sze or path. BARR I CADE AND CONSTRUCT ION

0 solid rubber base. 4, Tape, rope, or plastic chain strung between devices are not

3. Recycled fruck tire sidewalls may be used for ballast on drums approved detectable, do nof ocomply with fhe design sfandords in fhe CHANNEL IZ I NG DEV I CES

. " "Americans with Disabilities Act Accessibility Guidelines
for this type of ballast on fhe CWZTCD Iist. (ADAAG) " and should not be used as a control for pedestrian

4. The ballast shall not be heavy objects, water, or any material that movements.
would become hazardous to motorists, pedestrians, or workers when the 5. Warning |ights shall not be attached to detectable pedestrian
drum is struck by a vehicle, barricades. BC (8 ) 21
5. When used in regions susceptible to freezing, drums shal | have drainage 6. Detectable pedestrian barricades should use 8" nominal barricade
holes in the bottoms so that water will not collect and freeze becoming rails i? Shoi? on BC”?" Dr‘?:‘s‘ed iho*h*hz iOD_r‘{]“ Dﬁig‘des FILE: be-21. dgn on: TXDOT [ox: TXDOT [ow: TxDOT [ek: TxDOT
H a smoo conTinuous rai suirTa e or an rartimnm Wi no
a hazard when struck by a vehicle. splinters, burrs, or sharp edges 9 ©TxDOT November 2002 CONT |SECT JoB HIGHWAY
6. Ballast shall not be placed on top of drums. ! ’ : REVISIONS
7. Adhesives may be used to secure base of drums fo pavement. 4-03 8-14
9-07 5-72] DIST COUNTY SHEET NO.
7-13 41
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No warranty of any

TxDOT assumes no responsibility for the conversion

of this standard to other formats or for incorrect results or damages resulting from its use.

The use of this standard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER

8" 1o 12" 8" +o 8" to 12" 8" to 12" 120 1. Tr_we_chevrc_m Shg‘w‘gbi ngefﬂﬁa\ rectangle with a
’%‘ minimum size o y inches.
‘ ‘ - 2. Chevrons are intended to give notice of a sharp GENERAL NOTES
Z g change of alignment with the direction of travel 1. Work Zone channelizing devices il lustrated on this sheet may be installed
= — and provide additional emphasis and quidance for in close proximity to traffic and are suitable for use on high or low
o . ¢ 18" vehicle operators with regard to changes in speed roadways. The Engineer/Inspector shall ensure that spacing and
4" o 4 E g Min. horizontal alignment of the roadway. placement is uniform and in accordance with the "Texas Manmual on Uniform
See a4 | - See - o 3. Chevrons, when used, shall be erected on the out- Traffic Control Devices” (TMUTCD). i )
S 4" note 7 min 154 45° 4 note 7 S |3 side of a sharp curve or turn, or on the far side 2. Channelizing devices shown on fthis sheet may have a driveable, fixed or
45 3 S of an infersection. They shall be in line with portable base. The requirement for self-righting channelizing devices must
© @ ond at right angles to approaching traffic. be specified in fthe General Notes or ofher plan sheets.
4" § 4" § Spacing should be such that the motorist always 3. Channelizing devices on self-righting supports should be used Tn work zone
- S 5 has three in view, unfil fhe change in aligrment areas where channelizing devices are frequently impacted by errant vehicles
VP-1L VP-1R [ - 5 el iminates its need. or vehicle related wind gusts making alignment of the channelizing devices
© }\/ i . o difficult to maintain. Locations of these devices shall be detailed else-
Fixed Base surface e - = . 4. To be effective, fhe chevron should be visible where in the plans. These devices shall conform fo the TMUTCD and the
w/ Approved MBOGUQJ Roadway = L ZLg‘gﬁ 4 7E 36 for af least 500 feet. "Compliant Work Zonme Traffic Control Devices List" (CWZTCD).
Adnesive Surface = PP i g 5. Chevrons shall be orange with a black nonreflec- 4, The Contfractor shall maintain devices in a clean condition and replace
/ N ) T\\/A /< AN /< 74 — tive legend. Sheeting for the chevron shall be domogedg_ nonreflective, faded, or broken devices de_boses as Tequw_red by
retroreflective Type Bf  or Type Cf conforming to the Engineer/Inspector. The Confractor shall be required fo mainftain proper
g Self-rignting v oo Departmental Material Specification DMS-8300, device spacing and alignment.
U Support minimum =l unless noted otherwise. The legend shall meet the 5. Portable bases shall be fabricated from virgin and/or recycled rubber. The
v zmbiﬁmeﬂ* requirements of DMS-8300. portable bases shall weigh a minimum of 30 Ibs.
FIXED ep Fixed Base w/ Approved Adnesive 6. For Long Term Stationary use on tapers or 6. Pavement surfoces.shm\ be pr.epored in a manner fthat ensures proper bonding
E— (Driveable Base, or Flexible fransitions on freeways and divided highways, befwegn fthe adhesives, fthe fixed moum bases Grjd the pavement surfocej
(Rigid or self-righting Support can be used) self-righting chevrons may be used to supplement Adheswez ihmé be prepared and applied according fo fhe manufacturer’s
. : recommendat fons.
DRIVEABLE plastic drums buf not to replace plastic drums. 7. The installation and removal of channelizing devices shall not cause
detrimental effects to the final pavement surfaces, including pavement
. ; . surface discoloration or surface integrity. Driveable bases shall not be
1. Vertical Panels (VP's) are normally used to channelize CHEVRONS permitted on final pavement surfaces. The Engineer/Inspector shall approve
8" 1o 12" VC,]H‘C or divide opposing lanes of fraffic, . all application and removal procedures of fixed bases.
2. VP's may be used in daytime or nighttime situations.
}H ﬂ They may be used at the edge of shoulder drop-offs and
— — other areas such as lane fransitions where positive
daytime and nighttime delineation is reguired. The
Engineer/Inspector shall refer to the Roadway Design
B Manual for additional requirements on the use VP's
240 4 <ee for drop-offs.
. 3. VP's should be mounted back to back if used at the edge Minimum Suggested Max imum
min. 4 note 7 36" of cuts adjacent fo fwo-way two lane roadways. Stripes Desirable Spacing of
min. are to be reflective orange and reflective white and PSODSegedd Formula Taper Lengths Channel izing
should always slope downward foward the fravel lane. *x X Devices
4" 4, VP's used on expressways and freeways or other high 107 ' 12’ on a Oon a
speed roadwadys, may have more than 270 square inches Offset|Offset|Offset| Taper | Tangent
R . gf‘;efo;if\ecﬁve o:eo fcc?mg_TrgTﬂc:m reble b 30 o] 1507 165" | 180’ 30 G0’
. Self-righting supports are available wi portable base. WS 7 ; ; 7 ;
See "Compliaont Work Zone Traffic Control Devices List" 35 L= 60 2057|2257 245 35 70
(CWZTCD). 40 265" | 295" | 320’ 40’ 80’
6. Sheeting for the VP's shall be retroreflective Type A or 45 4507 | 4957 | 540" 45" 90’
Type B conforming to Departmental Material Specification - - - -
DMS-8300, unless noted otherwise. 50 500"| 5507|600 50 100
.. . . 7. Where the height of reflective material on the vertical 55 550" ’ . 557 .
(Rigid or self-rignting) panel is 36 inches or greater, a panel stripe of L=Ws B 605, 660, ; HO,
6 inches shall be used. LONGITUDINAL CHANNELIZING DEVICES (LCD) 60 ©00"| 660"| 720 €0 120
PORTABLE 65 650" | 715"| 7807 65’ 1307
— 1. LCDs are crashworthy, |ightweight, deformable devices that are highly visible, have good target value and 7 7 ; 7 ;
can be connected fogether. They are not designed to contain or redirect a vehicle on impact. 70 700 7707|840 79 140
VERTICAL PANELS (VPs) 2. LCOs may be used instead of o line of cones or drums. . ) o . 75 7507 ] 825'| 900’ 75’ 150’
3. LCDs shall be placed in accordance to application and installation reguirements specific to fhe device, and 80 300’ | 880’ | 960’ 80’ 160’

used only when shown on the CWZTCD |ist.

4, LCDs should not be used to provide positive protection for obstacles, pedestrians or workers. XX Taper lengths have been rounded off.

DATE
FILE:

L=Length of Taper (FT.) W=Width of Offset
S=Posted Speed (MPH}

5. LCDs shall be supplemented with retroreflective delineation as required for temporary barriers Fro

on BC(7) when placed roughly parallel fto the fravel lanes.

6. LCDs used as barricades placed perpendicular to traffic should have at least one row of reflective
sheeting meeting the requirements for barricade rails as shown on BC(10). Place reflective sheeting
near the top of the LCD along the full length of the device.

1. Opposing Traffic Lane Dividers (OTLD) are
delineation devices designed to convert a
normal one-way roadway section fto two-way
operation., OTLD's are used on temporary
120 CWe-4 centerlines. The upward and downward arrows

SUGGESTED MAXIMUM SPACING OF
CHANNELIZING DEVICES AND
MINIMUM DESIRABLE TAPER LENGTHS

o on the sign’s face indicate the direction of WATER BALLASTED SYSTEMS USED AS BARRIERS
= | I Panels traffic on either side of the divider. The
ted base is secured to the pavement with an 1. Water ballasted systems used as barriers shall not be used solely fto channelize road users, but also to protect the
Q b mKOUP eb K adhesive or rubber weight to minimize movement work space per the appropriate Manual for Assessing Safety Hardware (MASH) crashworthiness requirements based on
ack 1o bac . . . roadway speed and barrier application.
1g caused Dy o vehicle impact or wind gust. 2. Woter bollaosted systems used o channelize vehicular traffic shall be supplemented with retroreflective delineation SHEET 9 OF 12
= 7 2. The OTLD may be used in combination with 42" or channelizing devices fto improve daytime/nighttime visibility. They may also be supplemented with pavement markings. ‘ ® Traffic
cones or VPs. 3. Water ballasted systems used as barriers shall be placed in accordance to application and installation requirements bS_a_fe_ty
Portable . specific to the device, and used only when shown on the CWZTCD Iisft. ITean Department of Transportation ivision
36" Fixed or 3. Spacing between the OTLD shall not exceed 500 4. Water ballasted systems used as barriers should not be used for a merging taper except in low speed (less than 45 MPH) P P Standard
Driveable Base feet. 42" cones or VPs placed between urban areas. When used on a faper in a low speed urban area, the faper shall be delineated and the taper length
may be used, the OTLD's should not exceed 100 foot spacing. should be designed to optimize road user aperations considering the available geometric conditions.
or may be . 5. When water ballasted systems used as barriers have blunt ends exposed to traffic, they should be attenuated
mounted 4. The OTLD shall be orange with a black non- as per manufacturer recommendations or flared to a point outside the clear zone. BARRICADE AND CONSTRUCTION
on drums. reflective legend. Sheeting for the OTLD shall

CHANNELTZING DEVICES

be retroreflective Type Bp or Type Cg conforming
E' / to Departmental Material Specification DMS-8300,

unless noted otherwise. The legend shall meet
the requirements of DMS-8300.

If used to channelize pedestrians, longitudinal channelizing devices or water ballasted
systems must have a continuous detectable bottom for users of long canes and the top
of the unit shall not be less than 32 inches in height.

BC(9) -2

HOLLOW OR WATER BALLASTED SYSTEMS USED AS e bonan GO GO A COREC

OPPOSING TRAFFIC LANE DIVIDERS (OTLD) LONGITUBINAL CHANNELIZING DEVICES OR BARRIERS o ——
9-07 8-14 DIST COUNTY SHEET NO.

7-13 5-21 42
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No warranty of any

TxDOT assumes no responsibility for the conversion

"Texas Engineering Practice Act".
incorrect results or damages resulting from its use.

is governed by the

The use of this standard
is made by TxDOT for any purpose whatsoever.

of this standard to other formats or for

DISCLAIMER:

kind

TYPE 3 BARRICADES _ Fach roadway of a
divided highway shall be ROAD NAME 1. Where positive redirectional

I. Refer fo fhe Compliant Work Zone Traffic Comfro\ Devices Usf (CWZTCD) barricaded 'n the same manner. RI1T-2 CLOSED ADDRESS capabi ity is provided, drums
for details of fthe Type 3 Barricades and a list of all maferials STATE may be omitted
used in the construction of Type 3 Barricades. CONTRACTOR 5. Plast] + ’ Fion fenci

2. Type 3 Barricades shall be used gt each end of construction : stb‘c ZOQS r:ﬁ (\j:n Sezcr‘mg
projects closed o all traffic. T m & used wit ums 1o

3. Barricades exfending across a roadway should have stripes fthat slope 3 = safefy as required in the plans.
downward in the direction toward which traffic must furn in defouring. = 3 ) 5 3. Vertical Panels on flexible support
When both right and left turns are provided, the chevron striping may %/%/ L i may be substituted for drums when the
slope downward in both directions from the center of the barricade. . TYD.‘CG‘ shoulder width is less than 4 feet.
ghere mg Turgsfgrgproifded Cfﬁ a z\iied roid; s;r'\pigg should slope = _ - Plastic Drum 4. When fhe shoulder width is greater
ownward in bo irections fowar e center of roadway. - - ;

4. Striping of rafls, for the right side of the roodway, should slope I PERSPECTIVE VIEW mmon 17 Teet sieedyburn [Tt
downward to the left. For the left side of the roadway, striping may be omitred | rums are used.
should slope downward to the right. s Cai These drums 5. Drums must extend the length

5. Identification markings may be shown only on the back of the e " are not required of the culvert widening.
barricade rails. The maximum height of letters and/or company |ogos T on one-way roadway
used for identification shall be 1",

6. Barricades shall not be placed parallel fo traffic unless an adequate PERSPECTIVE VIEW \
clear zone is provided. Roadway LEGEND

7. Warning lights shall NOT be installed on barricades. .

8. Wnere barricades require the use of weights fo keep from furning over, -3 x @ Plastic drum
the use of sandbags with dry, cohesionless sand is recommended. The %:H’ EH:H’ S5 g
sandbags will be tied shut to keep the sand from spilling and fo The three rails on Type 3 barricades G o > I \ Plastic drum with steady burn |ight
maintain a constant weight. Sand bags shall not be stacked in a manner shall be reflectorized orange and 107 @y - _ QD or yellow warning reflector
that covers any portion of a barricade rails reflective sheeting. reflective white stripes on one side o= 7 @ /\

Rock,_ﬁogcrgfeab'\rom,hsﬂT(ej\ or gfher_sc_ﬂ id O?E?Tbm | \dNOT be_ . facing one-way ﬂr(.]{ﬁc and both sides ’——‘ ’*—‘ m 2 % é‘; @ Steady burn warning |ight

Eém&‘) eg. dgm Gg? ‘S‘OE w:\g fG m(\jmmgn‘w © Lori ‘S ﬁg *G*mx‘mum ° for two-way fraffic. o — | z,| € . [ ] |or yellow warning reflector

. 5“‘ an Ggi SRbe e(mq ﬁ ° i_ urdple mi Eru}] ; (‘]‘ eﬁr; UDO”d Barricade striping should slant 1 1 [ 1] « 8| o I

vehicular impact. Rubber (such as fire inner fubes) shall not be use downward in the direction of detour. 6 g e

for sandbags. Sandbags shall only be placed along or upon the base s o — % .

supports of the device and shal | not be suspended above ground level g2 o r Iﬁzfeﬂie mumberh(_ﬂ” DLGSH? dﬁ?mihm the

or hung with rope, wire, chains or other fasfeners. ; ; =] 9 1 side of approaching fTraftic |t The crown
9. Sheeting for barricades shall be retroreflective Type A or Type B 1. 51gns should be mounted on independent supports af a 7 foot 8' max. length Type 3 Barricades = = = width makes it necessary. (minimum of 2

9 . .o . yP yp mounting height in cenfer of roadway. The signs should be a © = .
conforming to Departmental Material Specification DMS-8300 unless minimum of 10 feet behind Type 3 Barricades <o| © and maximum of 4 drums)
otherwise noted. . L, ’ . PLAN VIEW
2. Advance signing shall be as specified elsewhere in the plans.
Barricades shall NOT PLAN VIEW
be used as a sign support.
TYPE 3 BARRICADE (POST AND SKID) TYPICAL APPLICATION CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PROJECT LIMITS

Minimum

Ny & & & Ay
nominal Reflective

CONES

o Sheeting
ﬁ /W 7 inches.
min. orange
TYPICAL STRIPING DETAIL FOR BARRICADE RATL min.
o min. white
4" min., 8 max. T4 min.
I ] T min. orange
‘ | I62Hm\rj, min. 2" max.
min. TR
I tomin, min. white 3" min.
4o 2" to 6
sgn min [ [} 3" min
yat min
Stiffener 28"
AN . . min.
Flat rail
Stiffener may be inside or outside of support, but no more than [ A Y 4i— 4L

2 stiffeners shall be allowed on one barricade.

TYPICAL PANEL DETAIL Two-Piece cones One-Piece cones Tubular Marker
FOR SKID OR POST TYPE BARRICADES

DATE:
FILE:

Alternate
Alternate (ﬂ) 28" Cones shall have a minimum weight of 9 1/2 Ibs.

42" 2-piece cones shall have a minimum weight of

Approx. Drums, vertical panels or 42" cones Approx. @ 30 Ibs. including base.
‘ 50 | at 50" maximum spacing | 50" |

T SHEET 10 OF 12

4. Cones or tubular markers shall have white or white and orange reflective BARRICADE AND CONSTRUCT ION

Min. 2 drums Min. 2 drums 1. Traffic cones and tubular markers shall be predominantly orange, and ® Traffic
or 1 Type 3 or 1 Type 3 meet the height and weight requirements shown above. § Safety
barricade @ barr fcade 2. One-piece cones have the body and base of the cone molded in one consolidated ITean Department of Transportation .Seglrl;%i‘a’gd

unit, Two-piece cones have a cone shaped body and a separate rubber base,
\ / or ballast, fthat is added to keep the device uprignt and in place.
3. Two-piece cones may have a handle or loop extending up to 8" above the minimum
(H) height shown, in order to aid in refrieving the device.
0O 0 O O g

. bands as shown above. The reflective bands shall have a smooth, sealed
2“ EZi;Wgy giddi Desirable outer surface and meet the reguirements of Departmental Material CHANNEL IZ I NG DEV I CES
ow eam um: i i TE H -
or barricade may be stockpile Tocation Channelizing devices parallel to traffic specification DM5-8300 Type A or Type B. . .
! Y s outside should be used when stockpile is 5. 28" cones and tubular markers are generally suitable for short duration and
omifted here clear zone. within 30" from travel lare. short-ferm stationary work as defined on BC(4). These should not be used
for intermediate-term or long-term stationary work unless personnel is on-site BC ( 1 O) 21
<o to maintain them in their proper upright position.
- - - - - - - - [ [ [ [ 6. 42" two-piece cones, vertical panels or drums are suitable for all work zone FILE: bc-21.dgn oN: TxDOT ‘cx: TxDOT‘Dw: TxDOT | ck: TxDOT
=> durations. ©TxDOT November 2002 CONT |SECT JoB HIGHWAY
7. Cones or tubular markers used on each project should be of the same size REVISIONS
and shape. 9-07 8-14 DIST COUNTY SHEET NO.
TRAFFIC CONTROL FOR MATERIAL STOCKPILES 713 5-21 43




No warranty of any

TxDOT assumes no responsibility for the conversion

Temporary Flexible-Reflective

The use of this standard is governed by the "Texas Engineering Practice Act".

WORK ZONE PAVEMENT MARKINGS DEPARTMENTAL MATERIAL SPECIFICATIONS
Roadway Marker Tabs
PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
DMS-4300
GENERAL REMOVAL OF PAVEMENT MARKINGS [RAFFLC BUTTONS
EPOXY AND ADHESIVES -

1. The Contractor shall be responsible for maintaining work zone and 1. Pavement markings that are no longer applicable, could create confusion TOP VIEW FRONT VIEW SIDE VIEW DMS-6100
existing pavement markings, in accordance with the standard or direct a motorist foward or info the closed portion of the roadway BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130
specifications and special provisions, on all roadways open to traffic shall be removed or obliterated before the roadway is opened to fraffic. T f CERMANENT PREFABRICATED PAVEMENT MARKINGS e -8240
within the CSJ Iimits unless otherwise stated in the plans. R -

P 2. The above shall not apply fo detours in place for less than three . W 4 E
2. Color, patterns and dimensions shall be in conformance with the days, where flaggers and/or sufficient channelizing devices are used 2 TEMPORARY REMOVABLE, PREFABRICATED DMS-8241
"Texas Manual on Uniform Traffic Control Devices" (TMUTCD). in lieu of markings to outline the detour route. i PAVEMENT MARKINGS
L . , . TEMPORARY FLEXIBLE, REFLECTIVE
3. Addifional supplemental pavement marking details may be found in the 3. Pavement markings shall be removed fo the fullest extent possible, . ‘ DMS-8242
gt . ) . g Yy — A ROADWAY MARKER TABS
plans or specifications. 50 as not to leave a discernable marking. This shall be by any method - Adnesive pad
approved by TxDOT Specification Item 677 for "Eliminating Existin ; ; . Ca .

4, Pavement markings shall be installed in accordance with the TMUTCD stemen+ MZFKEM s Gﬁd Markers” d d Height of sheeting A list of prequalified reflective raised pavement markers,

and as shown on the plans. g ) is usually more than non-reflective traffic buttons, roadway marker tabs and other
. . 4. The removal of pavement markings may require resurfacing or seal 174" and less than 1", pavement markings can be found at fthe Material Producer Listf

5. Whem.shorf term markwmgs.qre required on the plans, short Term coating portions of the roadway as described in [fem 677. web address shown on BC(1).
markings shal | conform with the TMUTCD, the plans and details as
shown on the Standard Plan Sheet WZ(STPM). 5. Subject to the approval of the Engineer, any method that proves to be

successful on a particular type pavement may be used

6. Wnen standard pavement markings are not in place and the roadway P e P y STAPLES OR NAILS SHALL NOT BE USED TO SECURE
is opened fo traffic, DO NOT PASS signs shall be erected fo mark 6. Blast cleaning may be used but will not be required unless specifically TEMPORARY FLEXIBLE-REFLECTIVE ROADWAY MARKER
the beginning of the sections where passing is prohibited and shown in the plans. TABS TO THE PAVEMENT SURFACE
PASS WITH CARE signs at the beginning of sections where passing
is permitted. 7. Over-painting of the markings SHALL NOT BE permitted

7. All work zone pavement markings shall be installed in accordance 8. Removal of raised pavement markers shall be as directed by the
with Item 662, "Work Zone Pavement Markings." Engineer. 1. Temporary flexible-reflective roadway marker tabs used as guidemarks

9. Removal of existing pavement markings and markers will be paid for shall meet the requirements of DMS-8242.
directly in accordance with Item 677, "ELIMINATING EXISTING PAVEMENT . .
RAISED PAVEMENT MARKERS N A . 2. Tabs detailed on fthis sheet are to be inspected and accepted by the
MARKINGS AND MARKERS, " unless ofherwise stated in the plans. Engineer or designated representative. Sampling and festing is not

1. Raised pavement markers are to be placed according to the patterns 10.Black-out marking fape may be used fo cover conflicting existing normally required, however at the option of the Engineer, either "A"
on BC(12), markings for periods less than two weeks when approved by the Engineer. or "B" below may be imposed to assure quality before placement on the

roadwa

2. All raised pavement markers used for work zone markings shall meet i
the requirements of Item 672, "RAISED PAVEMENT MARKERS" and Departmental A. Select five (5) or more tabs at random from each lot or shipment
Material Specification DMS-4200 or DMS-4300. and submit to the Construction Division, Materials and Pavement

Section to determine specification compliance
B. Select five (5) tabs and perform the following ftest. Affix five

PREFABRICATED PAVEMENT MARKINGS (5) tabs at 24 inch intervals on an asphaltic pavement in a

1. Removable prefabricated pavement markings shall meet the requirements straight Iine. Using a medium size passenger vehicle or pickup
of DMS-8241. run over the markers with the front and rear tires at a speed

of 35 to 40 miles per hour, four (4) fimes in each direction. No

2. Non-removable prefabricated pavement markings (foil back) shall meet more than one (1) out of the five (5) reflective surfaces shal

the requirements of DMS-8240. be lost or displaced as a result of this test

3. Small design variances may be noted between tab manufacturers

MATINTAINING WORK ZONE PAVEMENT MARKINGS
4. See Standard Sheet WZ(STPM) for tab placement on new pavements. See

of this standard to other formats or for incorrect results or damages resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE:

1. The Contractor will be responsible for maintaining work zone pavement Standard Sheet TCP(7-1) for tab placement on seal coat work
markings within the work |imits.

2. Work zone pavement markings shall be inspected in accordance with
the frequency and reporting requirements of work zone traffic control
device inspections as required by Form 599

RAISED PAVEMENT MARKERS USED AS GUIDEMARKS

3. The markings should provide a visible reference for a minimum

distance of 300 feet during normal daylight hours and 160 feet when 1. Raised pavement markers used Gs'@uidemcrks shal | be from the approved
illuminated by automobile low-beam headlights at night, unless sight product list, and meet the requirements of DMS-4200
distance fs restricted by roadway geometrics. 2. Al'l temporary construction raised pavement markers provided on @

4, Markings failing to meet this criteria within the first 30 days after project shall be of the same monufacturer

placement shall be replaced at the expense of the Contractor gs per 3. Adhesive for guidemarks shall be bituminous material hot applied or
Specification Item 662. buty!| rubber pad for all surfaces, or fthermoplastic for concrefe
surfaces.

Guidemarks shall be designated as
YELLOW - (two amber reflective surfaces with yel low body)
WHITE - (one silver reflective surface with white body).

SHEET 11 OF 12

= Sarety
Safety
I Texas Department of Transportation se'av,',ﬂgfd

BARRICADE AND CONSTRUCTION
PAVEMENT MARKINGS

BC(11)-21

FILE: bc-21. dgn on: TXDOT [ox: TXDOT [ow: TxDOT [ek: TxDOT

©T><DOT February 1998 CONT | SECT JoB HIGHWAY
REVISIONS

2-98 9-07 5721 DIST COUNTY SHEET NO.
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No warranty of any

TxDOT assumes no responsibility for the conversion

"Texas Engineering Practice Act".
incorrect results or damages resulting from its use.

The use of this standard is governed by the
is made by TxDOT for any purpose whatsoever.,

of this standard to other formats or for

DISCLAIMER:

kind

DATE:
FILE:

PAVEMENT MARKING PATTERNS

10 to 12 <b 10 to 12"
—4|YD 0 onoo oo
[me/men) ooood oood
/r H DOOOD%DOOODOOOWD
Yel low
E1> Type II1-A-A

=

|f[>\Ye\ low

O 0O o0 0o

Type Y buttons

Type I1-A-A <7;|

O o0 oQgo
O o0 oQgo

REFLECTORIZED PAVEMENT MARKINGS - PATTERN A RAISED PAVEMENT MARKERS - PATTERN A

<33 Type II1-A-A <i@

\L, [elye) o oo o ODO&OODOOODOOODOOOD

%& =—] =—] o O O 0 00O o/o [ — ooool ooon googono
Type Y ! N j
buttons 6 fo 8" Type II-A-A

—~ !

|é> 4 to 8"

Yel low
REFLECTORIZED PAVEMENT MARKINGS - PATTERN B RAISED PAVEMENT MARKERS - PATTERN B

Pattern A is the TXDOT Standard, however Pattern B may be used if approved by the Engineer.
Prefabricated markings may be substituted for reflectorized pavement markings.

CENTER LINE & NO-PASSING /ZONE BARRIER LINES FOR TWO-LANE, TWO-WAY HIGHWAYS

Type I-C

/

oOpopooopDpoooQngobooopDooOoOODTODOODODO,LODOOCODOCOODODOOCODOOODOd
Whi <<i§ Type W buttons mx/*Type [-C or 11-C-R
E— ‘ e —_— —_— oooono goooo oogol goood goooo

Yel low

e
\ <7;| Type Y buttons

Type 1-A
ODOOODO(}‘DOOODOOODOOODOOODOOODOOODOOODOOOD

O o0Oooonpooo OOODOOODOOODOOODO;{ODOOODOOODOOOD
§;> Type I-A Type Y buttons
ooooo

@> Ye\\ow/

= = ooood

== Whi-te ooood [ule]
o> §:7 o> Type W buttons q\nyDe 1-C or 11-C-R

oOoDooopooopooonooonooonooo DOOOROOODOOODOOOD

goooon

REFLECTORIZED PAVEMENT MARKINGS \

RAISED PAVEMENT MARKERS Type I-C

Prefabricated markings may be substituted for reflectorized pavement markings.

EDGE & LANE LINES FOR DIVIDED HIGHWAY

T W butt Type 1-C
<;| g ; Oms\jODOD DODO{/ <:|

Whit /% = = oooono oooono oooono goooon
ite

<é| Type I1-A-A Type Y buttons <b

= oono o o o OODOOODOOODOOODO%DOOODOOODOOODOOOD

ooo o o o OoopogpoooQndooonooonoo oOoooonDooondooonooon

—_— —_— = Yellow e Dooon pooon Dooon oooon, oooon Domon

white ”
Type W buttons Type I-C

REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS

Prefabricated markings may be substituted for reflectorized pavement markings.

LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS

STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS

60" + 3" Type T1-A-A Type Y buttons

RAISED N Lme(‘) o’eo @] O\D @] @) (@) O o
DOUBLE PAVEMENT 4 to 12 %
MARKERS y)4o o o o o o o o o o o o o o
NO-PASSING JZ‘H—
REFLECTORIZED Lg
PAVEMENT oo
LINE MARKINGS 4 fo 12 T$
Yellow
Type I-C , I-A or II-A-A Type W or Y buttons
RAISED
SOLID EDGE LINE PAVEMENT o o o o o o o 040 ©c o o o o©
MARKERS
L INES OR SINGLE 96‘0“ h
REFLECTORIZED { h
NO-PASSING LINE PAVEMENT
MARKINGS q" White or Yel low
Type I-C Type W buttons
WIDE vt oo LD%O o O%D o o o O o%o o o o
L INE VARKERS To oo oo oo o0 o0 o0 0 OO

{FOR LEFT TURN CHANNELIZING LINE
OR CHANNELIZING LINE USED TO
DISCOURAGE LANE CHANGING. )

8"
REFLECTORIZED
PAVEMENT
MARKINGS

White

30"+ 3" Type 1-C or II—AfA\ 30/ +/-3"
CENTER RAISED O oood m] Q{Z) O O oo o d
PAVEMENT 5’ 5
LINE MARKERS }ewo' l 307 l Type W or @L@‘
Y buttons
OR
k40 + 1]
LANE REFLECTORIZED ] E O E
PAVEMENT w e
LINE MARKINGS L 00 e 30° } White or Yellow
BROKEN Type 1-C or 'II*A*A
(when required)
RAISED O O O O Yo O O O O
PAVEMENT [ ] ] O 1-2 ] [} [} [} /; [}
MARKERS
AUXTLTARY Type I-C or I1-C-R

3’ 9’
OR

LANEDROP
LINE

PAVEMENT
MARKINGS

reriectorizeo [

[

l!F

REMOVABLE MARKINGS
WITH RAISED
PAVEMENT MARKERS

If raised pavement markers are used
to supplement REMOVABLE markings,
the markers shall be applied fto the
top of the tape at the approximate
mid length of tape used for broken
lines or at 20 foot spacing for
solid lines. This allows an easier
removal of raised pavement markers
and tape.

i
1610' L 30/ |

Raised Pavement Markers

S

200 + 17

Centerline only - not fo be used on edge |ines

SHEET 12 OF 12

<;| Type W buttons Type 1-C <7;|
—\D\)DOD QEOD

— %\ /% o oooono oooono ooooo pooood

White <@ <@

0 oooooano o oo ooogooopoooQgooong boonooonooondoooad

= =-.. =-.. =" gogono poooo oodooo ooooo ooooo goooono
Yellow Type Y buttons Type TI-A-A

= —_— o o ooooo ooood ooooo ooooo ooood ooooo

O o0o0oOoOoOoaog

> >

= = ooooo

|§> S White” |f>

OooDoooOoOpDoOooOO0ODOOOOOCOODOOCOODOOCOODOOOOnOOoOOoOOoOaOO

ooooo ooood

DODOE\
Type I-C

ooooo oooono
Type W bu++om5/

= Sarety
Safety
I Texas Department of Transportation s‘{';,’,ﬁ,;g;’d

BARRICADE AND CONSTRUCTION

Raised pavement markers used as standard
pavement markings shall be from the approved
products |ist and meet the requirements of
Item 672 "RAISED PAVEMENT MARKERS."

PAVEMENT MARKING PATTERNS

BC(12)-21

REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS FILE: bc-21.dgn oN: TxDOT ‘CK:TXDOT‘DW: TxDOT | ck: TxDOT
Prefabricated markings may be substituted for reflectorized pavement markings. ©TxDOT February 1998 CONT |SECT Jo HIGHWAY
REVISIONS
1-97 9-07 5-21
TWO-WAY LEFT TURN LANE Las 2 oier canr e 0
11-02_8-14 45

106




its use.

No warranty of any

TxDOT assumes no responsibility for the conver-

incorrect results or damages resulting from

"Texas Engineering Practice Act"

SIGN SUPPORT DESCRIPTIVE CODES REQUIRED CLEARANCE SIGN LOCATION

(Descriptive Codes correspond to project estimate and gquantities sheets) FOR BR EA KAWAY SUPPORT
SM RD SGN ASSM TY  XXXXX (X) XX (X-XXXX) PAVED SHOULDERS [INTEREEETEON

—
Post Type
FRP = Fiberglass Reinforced Plastic Pipe (see SMD(FRP)) 12 ft . @
TWT = Thin-Walled Tubing (see SMD(TWT)) = min ﬂ HIGHWAY 6 ft mmf<——‘ HIGHWAY
T0BWG = 10 BWG Tubing (see SMD(SLIP-1) to (SLIP-3)) INTERSECTION INTERSECTION -
S80 = Schedule 80 Pipe (see SMD(SLIP-1) to (SLIP-3)) AHEAD AHEAD
Number of Posts (1 or 2) 12 f1 min
| 6 ft min —
Anchor Type Non-breakaway 0 to 6 ft i;ea%zrﬁ I
UA = Universal Anchor - Concreted (see SMD(FRP) and (TWT)) portion of 7.5 1 max an 7.5 £t max
UB = Universal Anchor - Bolted down (see SMD(FRP) and (TWT)) support Trave Yoo 0 e min x Travel Y20 1t min 7.5 ft max
WS = Wedge Anchor Steel - (see SMD(TWT)) (.e., stup). , Lane I { Lane fl L 7.0 ff min
WP = Wedge Anchor Plastic (see SMD(TWT)) ST T T[Gve‘ h $
ooy _ _ _ I ane
TR N G | |
B 'pbase olre own {see o Surface Shou I der Shou | der t%\
Sign Mounting Designation Shou | der B
P = Prefab. "Plain’ (see SMD(SLIP-1) fo (SLIP-3), (TWT), (FRP)) % LESS THAN 6 FT. WIDE GREATER THAN 6 FT. WIDE
T = Prefab. "T" (see SMD(SLIP-1) to (SLIP-3), (TWT)) To avoid vehicle undercarriage snagging, any R . R . R . When this sign is needed at the end of a two-lane
U = Prefab. "U" (see SMD(SLIP-1) to (SLIP-3)) substantial remains of a breakaway support, When The shoulder is 6 ft. or less in width, When The shoulder is greater than 6 ft+ in widfh, two way roadway, the right edge of the sign shou\;j
IF REQUIRED when it is broken away, should mot project fthe sign must be placed at least 12 ft+. from fthe sign must be placed at least 6 ft. from the be in Iine with the center|ine of the roadway. Place
TEXT or 2EXT = Number of Extensions (see SMD(SLIP-1) to (SLIP-3), (TWT)) more than 4 inches above a 60-inch chord fhe edge of fhe fravel lane. edge of fhe shoulder. as close o ROW as practical,
BM = Extruded Wind Beam (see SMD(SLIP-1) to (SLIP-3)) (i.e., typical space between wheel paths).
WC = 1.12 #/ft Wing Channe!l (see SMD(SLIP-1) to (SLIP-3)

EXAL = Extruded Aluminum Sign Panels (see SMD(SLIP-3))
BEHIND BARRIER

The use of this standard is governed by the
i is made by TxDOT for any purpose whatsoever
sion of this standard to other formats or for

Kind

DISCLAIMER:

ROW /
No more fthan 2 sign 5 f+ minxx HIGHWAY 2 ft minxx HIGHWAY &8
posts should be |acated Acceptable INTERSECTION INTERSECTION s Souisor -
within a 7 ft. circle, N . — ;o , —ol AHEAD AHEAD

Edge of Travel Lane

1 ft.
diameter
circle

7 ft.
diameter
circle

Guard

l 7.5 ft 7.5 ft
- . max . max o o . . .
Travel Rail S 7.0 ff min x Travel gomr.e*e S 7.0 £ min x

arrier
Lane ﬂ + Lane ﬂ +

Not Acceptable N P ‘
Paved Paved ==
Shoulder Shoulder

7f KA BEHIND GUARDRATL BEHIND CONCRETE BARRIER
diameter diameter
circle Not Accepfqb le circle Not ACC@DJFGD le **Sign clearance based on distance required for proper guard rail or concrete barrier performance.

% Signs shall be mounted using the following condition

DATE:
FILE:

that results in the greatest sign elevation:

TYP I CAL S I GN ATTACHMENT DETA I L SIGNS WITH PLAQUES RESTRICTED RIGHT-OF -WAY (1) a minimum of 7 fo a moximum of 7.5 feet above the

(When 6 ft+ min. is not possible.) edge of fhe fravel lane or

S'\’mg le ST@WS Back-to-Back CioT (2) a minimum of 7 to a maximum of 7.5 feet above the
: grade at the base of the support when sign is
U-bolt Signs @ installed on the backslope,

FARM Max imum
W4FT4IN EAST possible HIGHWAY The maximum values may be increased when directed by
dééggrwquiﬁwzg; T JL e T INTERSECTION the Engineer.
ot ' Q‘ /— Sign Panel 7.5 f max AHEAD See the Traffic Operations Division website for detailed
Clamp 7.0 ft min * CLLEA%VNVCE M3P5H |:> cons drawings of sign clamps, Triangular Slipbase System
/Nw9 lock U ) _ 3 components and Wedge Anchor System components.
washer 1
Trave gﬁegegoizgf;ezigo;Spu‘ggae 6 The website address is:
Lane the 7 ft sign height is i 7.5 ft+ max http: //www. txdot.gov/publications/traffic.htm
Sign measured to the bottom of 7.0 ft min *
ST——Nut, lock Clamp Paved the supplemental plaque
washer Shou | der or secondary sign. Travel
Lane
: Nylon washer, flat R .
Sion paner g/ ' = 7105 Department of Transportation
wosher, ook wosher, CURB & GUTTER OR RAISED ISLAND Paved y 4 Cpariment or 1 ransp
nut Shou | der Traffic Operations Division
. Right-of-way restrictions may be created
Bolts used to mount sign panels to the clamp are 1 . N
5/16-18 UNC galvanized square head with nut, Clamp Bolt Sign Panel o 21 by rocks, water, vegetafion, forest, S I GN MOUNT I NG DETA I L S
nylon washer, flat washer and lock washer. The Nylon washer, flat — \L mn HIGHWAY mn buildings, a narrow isfand, or other
bolt length is 1 inch for aluminum, washer, lock washer, Sign Bolt INTERSECTION factors. SMAL L ROA DS I D E S I G NS
nut

In situations where a lateral restriction GENERAL NOTES & DETA I LS

prevents the minimum horizontal clearance

AHEAD

When two sign clamps are used to mount signs

back-to-back, use a 5/16-18 UNC galvanized hex Approximate Bolt Length :

head per ASTM A307 with nut and helical-spring lock Pipe Dicmeter from the edge of fhe travel lane, signs

washer. The approximate bolt lengths for various post Specific Clamp Universal Clamp should be Dm?m os for from the trovel SMD <GEN> - 08

sizes and sign clamp types are given in the fable at 2" nominal 3 3 or 3 1/2" lane as practical.

right. The bolt length may need to be adjusted - L 7.5 ft max ]

depending upon field conditions. 2 1/2" nominal 3or 3 1/2" 31/2 or 4" ﬂ 7.0 £t min * Face of xxx Post may be shorfer if protected by @©7Tx00T July 2002 on: oot Jek: Txoot Jow: 00T ks Txpor

3" nominal 31/2 or 4" 4 1/2" | § Curb gquardrail or if Emg[meer determines fhe 9-08 REVISIONS CONT [SECT Jog HIGHWAY

Sign clamps may be either the specific size clamp S post could not be hit due fo exfreme

or the universal clamp. - B slope. DIST COUNTY SHEET NO.
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No warranty of any

TxDOT assumes no responsibility for the conver-
incorrect results or damages resulting from it+s use.

"Texas Engineering Practice Act".

The use of this standard is governed by the
i is made by TxDOT for any purpose whatsoever
sion of this standard to other formats or for

kind

DISCLAIMER:

DATE:
FILE:

TRIANGULAR SLIPBASE INSTALLATION GENERAL REQUIREMENTS

GENERAL NOTES:

Post NOTE 1. Slip base shall be permanently marked to indicate manufacturer. Method, design, and location of
Bolt 10 BIG Tubing or mqrm@g are subject to gpprovg\ of the TxDOT Traffic Standards Emgfmeer, o )
Keeper Plate ~—— Schedule 80 Pipe There are various devices Gpproved 2. Ygﬁ@éﬂ% u§ed as post ww+h'+h\s'sys+em shall conform to the following specifications:
(See General Note 3) . . ubmg (2,875 oufswde diameter)
for the Triangular Slipbase System, 0.134" nominal wall thickness
Please reference The Material Producer Seamless or electric-resistance welded steel fTubing or pipe
Slip Base . . Steel shall be HSLAS Gr 55 per ASTM A1011 or ASTM A1008
List for GDDVOV@G S“D base Sy5$em5= Other steels may be used if fthey meet the fol lowing:
. H 1 55,000 PSI minimum yield strength
D D D nttp //WWB Txdot. gov/t“)usmegs/produceri\ IsT.nhtm 20000 oL mintnm Sensi e corenath
= = == The deV\CGS Sh@‘ ‘ be \HS*G‘ ‘ed De’f 207% minimum elongation in 2"
5/8" structural ‘ I I ] manufacturers’ recommendations. Wall _+hioi§mess (uncoated) shall be wiﬂjim_fhe range of 0.122" fto 0.138"
bolts (3), nufs . Outside diameter (uncoated) shall be within the range of 2.867" to 2.883"
(3), and washers Washers Instal lation procedures shall be Galvanization per ASTM A123 or ASTM AB53 G210. For precoated steel tubing (ASTM AB53), recoat
(6) per ASTM A325 if required by prov?ded +0 the Emgmeer by Contractor, fube ou@?de diameter we_\d seam by mefallizing with zinc wire per ASTM B833.
or A449 and manufacturer Schedule 80 Pipe (2.875" outside diameter
galvanized per 0.276" nominal wall thickness
Item 445 "Galvanizing. " — — JE— Steel tubing per ASTM A500 Gr C
Bolt length is Other seamless or electric-resistance welded steel tubing or pipe with equivalent
2.1/2" outside diameter and wall thickness may be used if they meet the fol lowing:
46,000 PSI minimum yield strength
4" Mox. —__ 62,000 PSI minimum tensile sfrength
21% minimum elongation in 2"
_ _ _ 1l Wall thickness (uncoated) shall be within the range of 0.248" to 0.304"
NI \\\///MW\\\///\\ - Outside diameter (uncoated) shall be within the range of 2.855" to 2.895"
Galvanization per ASTM A123
3. See the Traffic Operations Division website for detailed drawings of sign clamps and Texas
: Universal Triaongular Slipbase System components. The website address is:
Stub . ht+p: //www. txdot. gov/publ ications/traffic. htm
\‘ 4, Sign supports shall not be spliced except where shown. Sign support posts shall not be spliced.
3/4 " diameter hole. — |, ASSEMBLY PROCEDURE
Provide a 36"
7" x 1/2" diameter Foundation ) ) ) )
rod or #4 rebar. 1. Prepare 12-inch diameter by 42-inch deep hole. If solid rock is encountered, the depth of the
.. . foundation may be reduced such that it is embedded @ minimum of 18 inches into fthe solid rock
Class A concrete “'; < ) 4 2. The Engi@eer may perm1+‘bo+ches of concrete less than 2 cubic yords‘fo be mixed wi+@ a porfcb\e
Agﬁ\\\\\\ " min. mofor-driven concrete mixer. For small placements less than 0.5 cubic yards, hand mixing in @
> ' max. suitable container may be allowed by Engineer. Concrete shall be Class A
3. Push the pipe end of the slip base stub infto the center of the concrete. Rotate the stub back and
. forth while pushing it down into the concrete to assure good contact between the concrete and stub
Non-reinforced Continue to work the stub into the concrete until it is between 2 to 4 inches above the ground

concrete footing
(shall be used

4, Plumb the stub. Allow a minimum of 4 days to set, unless otherwise directed by the Engineer.
5. The triangular slipbase system is multidirectional and is designed fo release when struck from any

unless noted o direct fon.
elsewhere in the S
plans). Foundation ) Support

should take approx.
2.5 cf of concrete.

1. Cut support so that the bottom of the sign will be 7 to 7.5 feet above the edge of the travelway
(i.e., edge of the closest lane) when slip plate is below the edge of pavement or 7 to 7.5 feet
above slip plate when the slip plate is above the edge of the fravelway. The cut shall be plumb and
straight.

}—7 12" Dia —ﬁ 2. Attach sign to support using connections shown. When multiple signs are installed on the same
suppert, ensure the minimum clearance between each sign is maintained. See SMD(SLIP-2) for

SM RD SGN ASSM TY XXXXX (X) SA (X-XXXX) clearances based on Sigm types.

CONCR ETE ANCHOR Concrete anchor consists of 5/8"

diameter stud bolt with UNC series
bolt threads on the upper end.
I Heavy hex nut per ASTM A563, and
6" min —= hardened washer per ASTM F436. The
o ?dge stud bolt shall have a minimum
[T 17 or Joint yield and ultimate tensile strength
of 50 and 75 KSI, respectively.
Nuts, bolts and washers shall be

galvanized per Item 445, "Galvaniz- g )
ing. " Adhesive type anchors shal | Texas Department of Transportation
have stud bolts installed with Type I Traffic Operations Division

TIT epoxy per DMS-6100, "Epoxies
and Adhesives. " Adhesive anchors

may be loaded after adequate epoxy SIGN MOUNTING DETAILS

cure time per the manufacturer’s

recommendations. Top of bolt shall SMALL ROADSIDE SIGNS

extend at least flush with top of

the nut when installed. The anchor, TRIANGULAR SLIPBASE SYSTEM

when installed in 4000 psi normal-

5/8" diameter Concrete Anchor -

8 places (embed a minimum of weight concrete with a 5 1/2"
5 1/2" and torque to min. of minimum embedment, shall have a _ _
50 ft-Ibs). Anchor may be minimum al lowable tension and shear SMD <SL I P W > 08
expansion or adhesive fype. of 3900 and 3100 psi, respectively.
@©TXDOT July 2002 DNz TXDOT ‘CK: TXDOT ‘DW: TXDOT ‘cx: TXDOT
SM RD SGN ASSM TY XXXXX{X) SB (X-XXXX) 9-08 REVISIONS CONT |SECT JoB HIGHWAY
DIST COUNTY SHEET NO.
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DISCLAIMER:

its use.

No warranty of any

TxDOT assumes no responsibility for the conver-

is governed by the "Texas Engineering Practice Act".
is made by TxDOT for any purpose whatsoever.

The use of this standard

Kind

ONE-WAY Gap between
{R6-1) or plaques Nylon washer, GENERAL NOTES:
Street Name 7 shall be Aluminum 5/16" x 1 374 1
E Sign \ 4 1 Sign hex bolt with / . SIGN SUPPORT |# OF POSTS MAX. SIGN AREA
E ———1 (if required) Panel SU;XGLO;ZSxSiZer' lg gag ; ;g §E
o - ég;% per ASTM A307 Wing Sch 80 1 32 SF
£ galvanized per Channe | Sch 80 2 64 SF
E ! Item 445, Sign Clamp
F STOP (R1-1) Z "6alvanizing. " (Specific or 2. The Engineer may require that a Schedule 80 post be
or = p
- YIELD (R1-2) = Universal) used in place of a 10 BWG where a sign height is
9 g abnormal Iy high due to a fill slope.
9 i Z Wing 5/16" x 3 3/4" 3. Sign supports shall not be spliced except where shown.
= —%— Channe | hex bolt with Sign support posts shall not be spliced.
ko] nut, lock washer 4. Aluminum sign blanks shall conform to Departmenta
5 See Il Extruded Al Windb and flat washer Material Specifications DMS-7110 and shall have the
xtrude um. Windbeam . following minimum thicknesses: 0.080 for signs less
. per ASTM A307 . g g
o | | 1 Detail D (See SMD(2-1)) Top View galvanized per Detail B than 7.5 sq. ft., 0.100 for signs 7.5 fo 15 sq. ft.,
= 1+ L PLAQUE = 1 - variable length B " iZzing. " and 0.125 for signs greater fthan 15 sq. ft
i J /. STOP = 2 - 32 inch Diecesg Detall A Ttem 445, “Galvanizing 5. Signs fhat require specific supports due to reasons
. - YIELD = 1 - 8 inch piece in addition to windloading are indicated on the
+ SM RD SGN ASSM TY XXXXX (1)XX(P) L & 1 - 32 inch piece Drill 7/16" hole "REQUIRED SUPPORT" table on this sheet.
0] SM RD SGN ASSM TY XXXXX (1}XX(T) 3/8" x 3 1/2" heavy hex 6. For horizontal rectangular signs fabricated from flat
C SMURD SGN ASSM TY XXXXX (1) XX (P-BM) (through) fogr bolt with nut, lock washer aluminum, T-brackets are used for signs 24 inches or
g assembly and install and 2 flat washers per ASTM less in height. U-brackets are used for signs of
£ = = ¢ bolf, nut, 2 flaf 1 1/2" / A307 galvanized per greater height.
N 1.12 #/ft Wing Channel washers and [tem 445 "Galvanizing. " 7. When fwo friangular slipbase supports are used to
e ] 4&7 ] 8 lock washer. jami) support a single sign, fthey shall not be "rigidly"
N | | | ;}* | | — connected to each other except through the sign panel
o] [ ] iy [ ] — is wi allow each support fo act independently
141/, cee Extender Th I all h  fo act independent|
o) Detail A when impacted by an errant vehicle
5 W max) 6F T eral 8. Wing channel shall meet ASTM A 1011 SS Gr 50 and be
E H galvanized per ASTM A 123,
o — — 9. Excess pipe, wing channel, or windbeam shall be cut
N 4 See %g off so that it does not extend beyond the sign pane
0 4}7 Detoil B . \\\ (i.e., excess support shall not be visible when the
5 — Detail F — sign is viewed from the front.) Repair galvanized
° 8 T U-Bracket COGTWQQ at cut support ends per [tem 445, YGo\vomizimg.”
+ . . . 10. Additional route markers may be added vertically
o || T R Splices shall only be allowed behind the sign substrate. provided the total sign area does not exceed the
5 See maximum allowable amount per Note 1.
2 W-39 Detail ¢ 11.Additional sign clamp required on the "T-bracket" post
S 39 2 eral Ny lon washer, T8U Bracket for 24 inch height signs. Place the clamp 3 inches above
0 5/16" x 1 3/4" ,//ki bottom of sign when possible
w SM RD SGN ASSM TY XXXXX (1) XX (U) W Aluminum hex bolt with <§iz:y/"\\ 12.Post open ends shall be fitted with Friction Caps
= u Sign nut, lock washer, 172" x 4" heavy 13.57gn blanks shall be the sizes and shapes shown on the
o SMRD SGN ASSM TY XXXXX (1) XX (U) Pane | 2 flat woshers hex bolt, nut, lock plans.
o SM RD SON ASSM TY XXXXX{1)XX (U-WC) S per ASTM A307 washer and ¢ flat
c (See Note 11) galvanized per L washers per ASTM
.g = - = il i—[”j Trem 445, @@ S 4307 galvanized per
|l Wing "Galvanizing. " [tem 445,
— — Channel "Galvanizing."
/[ H gﬁ "U" Extender § /e \ > 5/16" x 3/4"
— — hex bolt with
i i nut, lock wosher REQUIRED SUPPORT
and 2 flat washers
— See | | | | ) ) _ per ASTM A307 Post SIGN DESCRIPTION — WSEL}JWPGP%R)TXX(T)
| Detall F e Side View galvanized per / 48-inch STOP sign (R1-1) TY 1OBWG (1) XX (P-BI)
T T Item 445, \/@
m I . . TY T0BWG (1) XX (T)
1IFT OIN ' " . - -
H (max) o . colvanizing. Detall E g | fo7inon YIELD sion (R1-2) TY TOBWG (1) XX (P-BM)
H H . 2 B - ; - TY TOBWG (1) XX (T)
H = SIDE VIEW Detail C © | 48x167inon ONE-WAY sign (Re-D) TY 10BWG (1) XX (P-BM)
L L § 36x48, 48x36, and 48x48-inch signs TY TOBWG (1) XX (T)
L [ - -
;7 N | ] | TOP VIEW = Sign Clamp 48x60-inch signs TY SBO(1)XX(T)
; " Extruded (Specific or . .
W (max) =6F T Aluminum Universal) 48x48-1inch signs (diamond or square) TY T0BWG (1) XX (T)
= =t Windbeam R R
| | | | (see SMD(2-1)) 7 | 48x60-incn signs TY SBO(1IXX(T)
W T I i c
— W igid éoiwimsq?c‘];i [©@@) é 48-inch Advance School X-ing sign (S1-1) TY 10BWG (1)XX(T)
’ s o
-~ % o WGShigrfAmisé?CK YGSh?“ | Sign clam =1 48-inch School X-ing sign (S2-1) TY 1OBWG (1)XX (T)
per galvanize lC
- per Ifem 445 {Specific or - Large Arrow sign (W1-6 & WI-T) Y 10BWG (1) XX (T)
= =1 "Galvanizing. " (Bolt Universal) Post -
length may vary
depending on sign Detail D
clamp type and eTal g
;ei - pipe diameter.) I Texas Department of Transportation
etaj . . -
- - Friction caps may be manufactured from hot rolled Traftic Operotions Division
- SM RD SGN ASSYM TY XXXXX(2)XX (P) or cold rolled steel sheefs. The minimum sheet meta
SMRD SO ASSMETY 580 (110U TEXD) SM RD SGN ASSM TY SBO(1)XX(U-2EXT) FRICTION CAP DETAIL thickness shall be 24 gauge for all cap sizes. STIGN MOUNTING DETAILS
The rim edges shall be reasonably straight and
0.25 H 05" smooth. Caps shall be sized and formed in such a SMALL ROADS I DE S I GNS
W (max) =8F T Al dimensions are in english SKirt | | . manner as to produce a drive-on friction fit and
unless detailed otherwise. Variation ‘ Pipe 0.D. ‘ 1.175[“‘5& have no tendency to rock when seated on the pipe. TR I ANGULAR SL I P BASE SYSTEM
y ‘{75“ I Depth -.025"+.010" The depth shall be sufficient to give positive
profection against entrance of rainwater. They _ _
i x 4= shal | be free of sharp creases or indentations SMD <SL I P 2 > 08
SMRD SGN ASSM TY XXXXX (1) XX (T) folled Lrimp o \ ond show no evidence of metal fracture. ©Tx00T July 2002 ov- 001 __[ox mwoor [ows oot ek Teoor
=— 0.2W 0.6W —=1=— 0.2W (¥ - See Note 12) engage pipe 0.D. Pipe 0.D. Caps shall have an elecfrodeposited coating of REVISIONS ot Teect T8 o oway
W £.025"+. 010" zinc in accordance with the requirements of ASTM 9-08
- | s
)LLJ ﬂ B633 Class FE/ZN 8. DIST COUNTY SHEET NO.
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No warranty of any

TxDOT assumes no responsibility for the conver-
incorrect results or damages resulting from it+s use.

"Texas Engineering Practice Act".

The use of this standard is governed by the
i is made by TxDOT for any purpose whatsoever
sion of this standard to other formats or for

kind

DISCLAIMER:

DATE:
FILE:

Nylon washer,

SM RD SCN ASSM TY XXXXX (1) XX (T-2EXT)

0.25 H Wing ! ‘
I Channe |l 516" x 2 1_/2 . ., 3/8" x 4" heavy hex
+ N hex bolt with Drill 7/16" hole bolt with nut, lock washer
] I ] nut, lock washer, (through) affer and 2 flat washers per ASTM
H ? 2 flat washers assembly and install A307 galvanized per
See Detail C per ASTM A307 bolt, nut, 2 flat Item 445 "Galvanizing. "
+ galvanized per washers and .
Item 445, lock washer. 1z
=—0.15W 0. W —————=l= 0,150 — "Galvanizing. " i)
W }Hj Extender — —

Universal)

Ny lon washer, \

5/16" x 4 1/2"
hex bolt with
nut, lock washer,
2 flat washers

per ASTM A307
galvanized per
Item 445,

"Galvanizing. "

Nylon washer,
5/16" x 4 1/2"
hex bolt with
nut, lock washer,
2 flat washers
per ASTM A307
galvanized per
Item 445,
"Galvanizing. "

EXTRUDED

Top View
Detai |

Sign Clamp
(Specific or
Universal)

Detail
SIGN WITH T BRACKET

D

Detail E

(¥ - See Note 12) ~N
Sign \
. . Panel .
Extruded Alum. Windbean D on SMD (SLIP-2)) Side View Detail C -
or 1.12 #/f+ Wing Channel (See Detail A and Detail B) qp  [-Bracket
Detail B Splices shall only be allowed behind the sign substrate.
g"
. w variable Sign
See Detail A | | Clomps
W(max) = 15FT H L%“’-ZW“%ﬂ (Specific or
—— 1 See Detail B T y i i ® Universal)
| *
12" ey — | ||
—— X 3 Al || I 4[j
w PPl || —————me | —— HE= | [] [} X@W
ot g 12 Lo T | || i ] [
R R S
-39 39 W-39" ——= e | = &
2 Post
W L clamp || L
SM RD SGN ASSM TY XXXXX (1) XX (U-XX) s om———————————————gilam— -
T Sign clamp —7 3/8" x 4 1/2"
12" — — H square head
\ bolt, nut,
R i il all =cal Lo flat washer
N 6" }6 and lock washer per
ASTM A307 galvanized
— — §3X5“7 — per ltem 445,
N . sﬂffemer.s “Galvanizing. "
Sign Clamp T Sign attached with
(Specific or \ Panel 2 1/8" O,D./ /SHD base post c¢lamps
Sch. 80 (See SMD(2-1)

mgm | sfteel pipe for additional
€ details)
Typical Sign Mount eral

See Detail E
SM RD SGN ASSM TY S80(2) XX (P-EXAL) for clamp installation

% Additional stiffener placed at approximate center
of signs when sign width is greater than 10°.

6" panel should

Sign Clamp

be placed at the top of See Detail D [ =] = |
sign for proper mounting. e | —
L : : L 24" or
N\ [I I:/ 6" = f i greater
1o L f L
3/8" x 1" square E
head bolt and nut
f Use Exfruded Alum. Windbeam as stiffeners
See SMD (2-1) for additional details
Extruded Aluminum T Bracket ceo Detoll £
Sign L ee Detai
N for clamp installation

27@”00,4J///

Sch. 80 or 10BWG L | .
Slip base

Extruded steel pipe f%ff%?

Aluminum Panel

Extruded Aluminum Sign
With T Bracket

GENERAL NOTES:

[ SIGN SUPPORT | # OF POSTS MAX. SIGN AREA
10 BWG 1 16 SF
10 BWG 2 32 SF
Sch 80 1 32 Sk
Sch 80 2 64 SF

2. The Engineer may require that a Schedule 80 post be
used in place of a 10 BWG where a sign height is
abnormal Iy high due to a fill slope

3. Sign supports shall not be spliced except where shown
Sign support posts shall not be spliced

4, Aluminum sign blanks shall conform to Departmental
Material Specifications DMS-7110 and shall have the
fol lowing minimum thicknesses: 0.080 for signs less
than 7.5 sqg. ft., 0.100 for signs 7.5 to 15 sq. ft.,
and 0.125 for signs greater than 15 sq. ft

5. Signs that require specific supports due to reasons
in addition to windloading are indicated on the
"REQUIRED SUPPORT" table on this sheet

6. For horizontal rectangular signs fabricated from flat
aluminum, T-brackets are used for signs 24 inches or
less in height. U-brackets are used for signs of
greater height.

7. When fwo tfriangular slipbase supports are used to
support a single sign, they shall not be "rigidly"
connected to each other except through the sign panel
This will allow each support fo act independently
when impacted by an errant vehicle

8. Wing channel shall meet ASTM A 1011 SS Gr 50 and be
galvanized per ASTM A 123.

9. Excess pipe, wing channel, or windbeam shall be cut
off so that it does not extend beyond the sign panel
(i.e., excess support shall not be visible when the
sign is viewed from the front.) Repair galvanized
coating at cut support ends per Iftem 445, "Galvanizing."

10.Sign blanks shall be the sizes and shapes shown on
the plans.

.Additional sign clamp required on the "T-bracket" post
for 24 inch high signs. Place the clamp 3 inches above
bottom of sign when possible

12.Post open ends shall be fitted with Friction Caps

REQUIRED SUPPORT

SIGN DESCRIPTION SUPPORT
48-inch STOP sign (R1-1) WW‘ O‘BOWBGW(GW()‘X)XX%P(TB)M)
. 60-inch YIELD sign (R1-2) Ti:‘ %Bgvssxéi)lx}iipgajm
g 48x16-Tnch ONE-WAY sign (R6-1) TY 10BWG (1) XX (P-BM)
§ 36x48, 48x36, and 48x48-inch signs TY T0BWG (1) XX (T)
48x60-inch signs TY SBO (1) XX(T)
48x48-1inch signs (diamond or square) TY T0BWG (1) XX (T)
> 48x60-Tnch signs TY SBO (1) XX(T)
% 48-inch Advance School X-ing sign (S1-1) TY 10BWG (1) XX (T)
= 48-1inch School X-ing sign (S2-1) TY TOBWG (1) XX (T)
Large Arrow sign (Wi-6 & W1-7) TY TOBWG (1) XX (T)

=t Texas Department of Transportation
I Traffic Operations Division

STIGN MOUNTING DETATLS
SMALL ROADSIDE SIGNS
TRIANGULAR SLIPBASE SYSTEM

SMD (SLIP-3)-08

@©TxDOT July 2002 DNz TXDOT ‘cx: TXDOT ‘DW: TXDOT ‘cx: TXDOT
REVISIONS CONT [SECT JoB HIGHWAY
9-08
DIST COUNTY SHEET NO.




TRAFFIC NOTES

TRENCHING / EXCAVATING

The following notes shall apply to excavations of trenches or pits that are located in the
pavement or are within six (6) feet of the edge of roadway:

1.) Trench walls shall not be closer than three (3) feet from
any stage of construction.

the edge of the traveled way at

2.) Traffic control devices shall be in place before starting any excavation.

3.) Trenches or pits will not be permitted to be bridged by steel plates and open to traffic
unless they are temporarily backfilled to finished street grade.

4.) For pits or trenches along or in a roadway that are going to be left open over night that

are zero to fifty (0 — 50) feet in length, the following applies. GUARD RAIL OR CONCRETE
BARRIER SHALL BE USED.

5.) For pits or trenches along or in roadway that are going to be left open over night and are
longer than 50 feet in length. CONCRETE BARRIERS MUST BE USED.

6.) Plastic construction fencing shall be required for any trench or pit left open over night.

7.) When using any guardrail or concrete barrier, protected end must be used as per the
TEXAS-M.U.T.C.D.

8.) For vertical drop—offs greater than two (2) feet along roadway, low profile concrete with
appropriate end protection must be installed.

9.) All concrete barriers placed on City R.O.W shall be low profile. No high profile barriers will
be allowed.

REFLECTIVE SHEETING

The reflectorized white and reflectorized orange stripes for channelizing devices such as
barricade drums and vertical panels shall be constructed of reflective sheeting meeting the

color and retro-reflectivity requirements of high intensity, unless otherwise specified in the plans.

MAINTENANCE

1.) All traffic signs shall be kept in proper position, clean and legible at all times. Damaged
barricades, signs, and other traffic control devices shall be replaced without undue delay.

2.) To ensure adequate maintenance, a suitable schedule for inspection, cleaning, and
replacement of barricades, lights, and signs shall be established.

3.) Special attention and necessary action shall be taken to see that weeds, trees, shrubbery
and construction materials do not obscure the face of any sign or barricades.

TRAINING

Each person whose actions affect maintenance and construction zone safety, from the
upper—-level management personnel through construction and maintenance field personnel,

should receive training appropriate to the job decision each individual is required to make.
Only those individuals who are qualified by means of adequate training in safe traffic control
practices and have a basic understanding of the principles established by applicable standards
and regulations, including those of the TEXAS M.U.T.C.D. should supervise the selection,
placement, and maintenance of traffic control devices in maintenance and construction areas.

SPECIAL EVENTS BARRICADING

All Type |, (8') barricades used for special events (Dome, Runs, Walks, Parades etc.) shall be a
minimum of 42” high and 96" wide. Any necessary signs will require proper sign stands.

USE OF CITY R.O.W.

The City of San Antonio reserves the right to allow contracting and barricading sub-contractors
to use the City's R.O.W. The City also reserves the right to advise contractors and barricading
sub-contractors to remove stored or unused traffic control devices from the City of San Antonio
R.O.W. It is the barricading sub-contractor’s responsibility to remove any traffic control device
from City’'s R.O.W. when instructed to do so by a City representative.

ROAD CONSTRUCTION

AHEAD
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DIAGRAMS

ROAD CLOSURE
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APPROPRIATE WARNING, REGULATORY OR GUIDE SIGNS \

L |

J

b

TYPE 11l (4)
ROAD CLOSED BARRICADE
TO THRU TRAFFIC
MOUNT SIGN ON
ROAD PORTABLE SIGN
CLOSED SUPPORT
MOUNT SIGN ON

PORTABLE SIGN
SUPPORT

TYPE Il (8)
BARRICADE

PROJECT LIMITS FOR CLOSED ROADWAY

BARRICADES SHALL BE ERECTED COMPLETELY ACROSS ROADWAY. CHANNELIZING
DEVICES MAY BE DRUMS, VERTICAL PANELS OR CONES AS SPECIFIED IN THE PLANS

MOUNT SIGN ON

\iaOSSROAD

PORTABLE SIGN | ——~TvPE 1l (8)
SUPPORT
BARRICADE
=l \
—=— PROJECT —==—
Ne— —
NOTE:
ADVANCE WARNING
SIGNS WILL ALSO 2 CﬁgéI[E)D
BE NECESSARY O
()]
wn
MOUNT SIGN ON — | Q TYPE Il (8)
PORTABLE SIGN & BARRICADE
SUPPORT VA
=

ROAD CLOSED
TO THRU TRAFFIC

CROSS STREET SIGNING AND BARRICADING
TOTALLY CLOSED

’<712"4>'<712”4>‘

18"

48" |

THIS STREET WILL BE CLOSED _ LETTERS
DATE OR DATES:

L[ - N
i21/2”
T

APPROXIMATELY DAYS

N ! )

L5 /8"

LETTERS- BLACK
BORDER- BLACK
BACKGROUND- ORANGE

| 30" |

I1 /2" (TYP) - -
—

+ 1 7 \
VEHICLES « OPEN %
- « | TO LOCAL | "
BUSINESS
PEDESTRIANS IR +L ,

LETTERS- BLACK
BORDER- BLACK

LETTERS- WHITE
BORDER- WHITE
BACKGROUND- BLUE REFLECTIVE

BACKGROUND- ORANGE

SPACING-3 SIGNS

PER BLOCK

DIRECTION OF ARROWS
ARE REVERSIBLE
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TYPE | BARRICADE

1" X 4" HPPL SPACER BLOCKS
‘\ 32 3/8"

48" MIN.— 96" MAX.
5 /16" X 3-1/2” BOLTS —‘ 16 3/8
W /WASHERS AND NUTS

17 X 8 HPPL RAIL

1" X 4" HPPL HORIZONTAL BRACES

11/2" X 6” HPPL LEGS

5 /16" X 4" BOLTS —
W /WASHERS AND NUTS

1.) Only the following Type | barricade shall be used in the City of
San Antonio Right-Of-Way:

A. 1" x 8" plastic rail with 2” x 6” wooden legs.

1’ x 8” wooden rail with plastic legs.

17 x 8” wooden rail with 2" x 6” wood legs.

No screws allowed for assembly of A-legs or rail.

Warning lights will be used as directed by the Traffic Engineer.

All Type | (4’) barricades will be a minimum of 36” high
and 60" wide. (For Construction Use Only)

G. All Type | (8’) barricades with wooden legs shallbe 2" X 6”
wood only.

H. All Type | (4’) barricades with wooden legs shallbe 17 X 8”
wood only.

mTmo oW

2.) Type | Barricades shall not be used for partial and total street
closures in construction work zones. Only Type lll barricades shall
be used for this purpose.

3.) Warning lights shall not be mounted on Type | barricades.

(See TxDOT BC-03 Sheets for specific construction information)

1.) Only the following Type Ill barricade shall be used in the City of

Type Il BARRICADE

MID-SUPPORT| |SUPPORT

San Antonio Right-Of-Way.

A.

B.
C.
D.

(See

Hollow polyvinyl or fiberglass tubing post with 17 X 8”
wooden rails.

Hollow polyvinyl or fiberglass tubing post with plastic rails.
Skids must be wood or solid plastic only.
Warning lights shall not be mounted on Type Ill barricades.

TxDOT BC-03 Sheets for specific construction information)

| CONES
Y
OPTIONAL SPRAF
VARIES
6” 6" MIN.
4 28" .
MIN 4" MIN.

1.) Base for 28” high cones must weigh at least 9.5 Ibs.

2.) Night time cones must have reflective collars.

(See TxDOT BC-03 Sheets for specific construction information)

TEMPORARY MARKINGS

1.) Solid double yellow painted lines shall be installed for temporary

division of traffic or construction duration longer than five (5)
days, with repainting to occur once monthly or at the discretion of
the Traffic Engineer. ( All cost of upkeep will be at the contractor’s
expense.)

2.) Solid double yellow tabs, or /P panels shall be installed for

temporary division of traffic for construction duration less than
five (5) days, with re-tabbing to occur at the discretion of the
Traffic Engineer.

NAILS SHALL NOT BE USED TO FIX TABS TO CEMENT OR BASE

(All cost of upkeep will be at the contractor’s expense.)

(See TxDOT BC-03 Sheets for specific construction information.)

1.) All concrete barriers placed on City R.O.W. shall be low profile.

TEMPORARY CONCRETE BARRIER

2.) No high profile barriers will be allowed.

3.) Reflectors will be required on each concrete barrier.

(See TxDOT BC-03 Sheets for specific construction information)

PLASTIC DRUMS

TOP MUST NOT ALLOW
, COLLECTION OF WATER
| 18” MIN. / OR DEBRIS
HANDLE— 9 /16" DIA. (TYP.) FOR MOUNTING
5 i SIGNS AND WARNING LIGHTS
4" MAX.
4" MIN. WHITE RETROREFLECTIVE
8" MAX.(TYP.) TYPE C SHEETING
] ALTERNATING WITH
A MIN. ORANGE TYPE C
8" MAX.(TYP.) RETROREFLECTIVE
4" MAX. SHEETING. STRIPE PATTERN
Z|x% MAY BE REVERSED. ALL
=1 DRUMS USED IN SUCCESSION
8ly SHALL HAVE SAME
STRIPE PATTERN.
TAPER TO ALLOW FOR
STACKING A MINIMUM
o OF 5 DRUMS
— — -
4 MAXT/ = = BASE (36" DIA. MAX.)

1.) Drums and allrelated items shall comply with the requirements
of the current version of the "Texas Manual on Uniform
Traffic Control Devices” (TMUTCD) and the "Compliant Work
Zone Traffic Control Devices List” (CWZTCD).

2.) Drums, bases, and related materials shall exhibit good
workmanship and shall be free from objectionable marks
or defects that would adversely affect their appearance or
serviceability.

3.) The Engineerinspector shall provide written notice to the
Contractor regarding the replacement of drums or other
traffic control devices. The Contractor shall have a maximum
of 24 hours to replace any plastic drums or other traffic
control devices identified for replacement by the
Engineer/inspector. The replacement device must be an
approved device.

4.) Each drum must have a 40 Ib. rubber or plastic snap on.

5.) No signs larger than 18" X 24" will be allowed to be
mounted on plastic drums.

6.) No warning lights will be allowed to be mounted on
plastic barrels.

7.) In lieu of a warning light, a yellow reflector will be acceptable.

(See TxDOT BC-03 Sheets for specific construction information)
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SIGNS

1.) A maximum of two signs can be mounted on any one Long / Intermediate
Term Stationary Portable Sign Support.

2.) 48" X 48" signs shall be mounted separately on the Long / Intermediate
Term Stationary Portable Sign Support.

3.) For Short Term Stationary Portable Sign Support the distance from the
bottom of the vinyl sign to the exiting ground must be one (1) foot.

4.) Long / Intermediate Term Stationary Portable Signs must be made of wood or
plastic only.

5.) No signs shall be mounted to any Type |, Type lll, or folding barricades.
6.) Signs shall be mounted only on TxDOT approved sign supports.

7.) Detour signs will be mounted on single "D” legs w / 7’ clearance from
the bottom of the sign.

8.) WORK DURATION TERMINOLOGY

Long Term Stationary = occupies a location 3 or more days.

Intermediate-Term Stationary = occupies a location for overnight to 3 days.

Short Term Stationary = daylight work that occupies a location from 1 to 12 hours.
Short Duration = occupies a location up to 1 hour.

9.) Signs shall adhere to the following requirements:
— Signs placed on plastic barrels or drums shall be made of ABS plastic or
plywood.
— Signs placed on skids shall be made of plywood or aluminum.
Aluminum signs shall have a minimum thickness of 0.08".
Plywood signs shall have a minimum thickness of 1/ 2",
ABS Plastic signs shall have a minimum thickness of 0.13".
Plastic signs cannot exceed 18" by 24" in size and shall be
reinforced with 2” wide, 0.08” thick aluminum slats, as depicted
below:

Sk
= ° ° ALUMINUM
< st
< /‘/
N
N
- BOLTS W / WASHERS
//AND NUTS
° o

ALIGN WITH MOUNT
BRACKETS ON PLASTIC
BARRELS OR DRUMS

— No other material shall be accepted without the express written approval
of the Traffic Engineer.

(See TxDOT BC-03 Sheets for specific construction information.)

LONG TERM / INTERMEDIATE TERM SIGN SUPPORT

ROAD [
WORK
AHEAD_ PR
30" XA x4
I ] 2" X 6" x 40"
(LD LD b 11 |

40" 34"

1.) 48" X48” signs must be mounted independently.

2.) A maximum of two signs can be mounted on any one long
term /intermediate sign support.

3.) Sand bag all sign supports.

4.) Distance from the bottom of the sign to the existing ground
shall be 7°.

5.) Distance from the header barricade rail to the face of the sign
panel shall be 2’ min. and 10’ max.

6.) Steel tripods shall not be allowed.

(See TxDOT BC-03 Sheets for specific construction information)
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this standard is governed by the "Texas Engineering Practice Act”.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

LEGEND
N\ § @ @ @ @ Type 3 Barricade Charnelizing Devices
CW20SG-1 CW205G-1 ‘ ‘ i Truck Mounted
48" x 48" 48" % 48" Heavy Work Vehicle A | Attenuator (TMA)
CW205G-1 ~
o e L} X CW%OSG’W | 48" x 48" Trailer Mounted Portable Changeable
T ‘ 48" x 48 Flashing Arrow Board " Message Sign (PCMS)
> =1 Si <5 | rratfic Fi
=< .l fgn raffic Flow
B ‘ ‘ CW2056-1 ‘ 9 Flag Lo |Fragger
<¢| 48" x 48" B — g @ w ™ <;;‘
lf[> |f{> |f(> |f{> Minimum Suggested Maximum| . .
Desirable Spacing of {0 fmum Suggested
— Posted|Formula|  Taper Lengths Channel 1zing SO ongitudinal
‘ 4L I- ‘ Speed * X Devices Sp?;\‘ng Buffer Space
- * o' | 117 ] 127 | ona o 0 | pistonce 8"
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@‘ WV @‘ A V | WVAIRA | AN WORKERS IN BUCKET TRUCKS SHALL NOT
/ WORK ABOVE OPEN LANES OF TRAFFIC.
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FILE:

GENERAL NOTES

CW20SG-1
48" x 48"

1. The minimum size channelizing device is the 28" cone. 42" Two-piece
cones, drums, vertical panels or barricades will be reqguired when
the device must be left unattended at night.

CW20SG-1

CW20SG-1 48" x 48"

48" x 48"

2. Obstructions or hazards at the work area shall be clearly marked
and delineated at all times.

3. Flaggers and Flagger Symbol (CW20-7) signs may be required according
to field conditions.

4. Vehicles parked in roadway shall be equipped with at least two
high intensity rotating, flashing, oscillating or strobe type |ights.

5. High level warning devices (flag ftrees) may be used at corners of

the vehicle. SHEET 1 OF 2
. . . . §® Traffic
6. Whembworf opzrgﬂ?r‘ws Efe perzormgd OE existing Z‘EHGL? +he.5\gno\5 OIBe_r_at_Ions
may be placed in flashing red mode when approved by the engineer. ., ivision
If existing signals do not have power, All-Way Stop (R1-1 and R1-3P) I""”‘as Department of Transportation Standard

signs may be implemented when approved by the engineer.

7. For Short-Term Stationary work the buffer space "B" from the above

table should be used if field conditions permit. For Short Duration TRAFF I C S I GNAL WORK

(less fthan 1 hour) any buffer space provided will enhance the

safety of the setup. TYPICAL DETAILS

8. The arrow board at this location may be omitted for Short Duration
work if the work vehicle has an arrow board in operation. As an

CW20SG-1

48" x 48" opfion, the arrow board may be placed at the end of the faper in
the closed lane if space is not available at the beginning of the taper. WZ <BTS, w ) _ W 3
CRaose L. OPERATIONS IN THE INTERSECTION 9. Signs and devices for the NEAR SIDE LANE CLOSURE may be alfered for FILE wzbis-13.dgn o: TxDOT [ck: TxDOT [ow: TxDOT [ck: TxDOT
a left lane closure by using a LEFT LANE CLOSED (CW20-5TL) and adding ©Tx00T April 1992 ConT |secr 108 HIGHWAY
SHORT DURATION channelizing devices on the centerline fo protect the work space from REVISTONS
opposing traffic.

2-98 10-99 7-13 DIST COUNTY SHEET NO.
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No warranty of any

TxDOT assumes no responsibility for the conversion

WORK [GZ20-5aP Temporary Traffic Barrier CW20SG-1
BEGIN 620-5T ZONE | 36" x 24" See Note 4 below 48" x 48
— ‘ ROAD WORK'| v o 540 OBEY @ @ @ @
H @ NEXT X MILES TRAFFIC WARNING Work Area ‘
& NAWE FINES | R20-5T SIGNS /
5 o 36" x 36" STATE LAW 1
2 ‘ sTae 620-6T DOUBLE L
W e U N I T==hL =T T ] 1
ROAD WORK = CW2056-1 X < o M Min. (See Note T below) <
oo 48" x 48"
36" x 18" ‘ | X X X S f o
WORK AREA ‘ ‘ ‘ ‘ T 1 [ T T T T T T 1 [ |

<

|

q
i@ H @HG H SIDEWALK DIVERSION H @H@ H
o

0> MAJOR STREET

The use of this standard is governed by the "Texas Engineering Practice Act”.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
I\Standards\Traffic Signals\wzbts- P¥. dfhs stondard to other formats or for incorrect results or damages resulting from its use.

ivi

I\DGN\C i

ivi

:25:02 PM

4
P:\129\34\00\Design\C

2/16/2024

DATE
FILE:

NOTES SIDEWALK CLOSED SIDEWALK SIDEWALK CLOSED
CLOSED
END 1. Project signing as shown shall be in place CROSS HERE CROSS HERE
: ROAD WORK whenever signal contract work is in progress. R9-11aR R9-9 R9-11alL
G20-2 24" x 12" 24" x 12" 24" x 12" CW20SG-1
OBEY GZQ*SGP .| WORK BEGIN ‘ 36" x 18" 2. For closely adjoining projects, advance signing 48" x 48"
WARNING 36" x 24"| ZONE G20-5T ROAD WORK may not be required in advance of each @ @ @ @
SIGNS 48" x 24" NEXT X MILES intersection, but only in advance of the
STATE LAW R29’5T . TRAFFIC NAME intersections at the project limits. Actual & i
36" x 36"| FINES ADDRESs @‘G locations will be as directed by the Engineer. Q—l’ I
567 % azv R20-507p ROWSLEL 220010 | —commmm 3. Ad igns shall b d when signal " N
X - X _ . vance signs sha e removed when signa
36" x 18" AR';::H;?;;T Sg20§64é construction operations are no longer <& Work Area <&
under way, as directed by the Engineer. S
4, Warning sign spacing shown is typical for both E> E>
TYPICAL ADVANCE SIGNAL PROJECT STGNING directions. ]
FOR LONG TERM and INTERMEDIATE-TERM STATIONARY WORK OPERATIONS > igﬁmmg g?g‘mesggofpge* I of 2 for Typical ‘ ‘ o H A ‘ ‘ ‘ ‘ & H A ‘ ‘
GENERAL NOTES FOR WORK ZONE SIGNS REFLECTIVE SHEETING
1. Signs shall be installed and maintained in a straight and plumb T. All signs shall be refroreflective and constructed of sheeting meeting cwinr-2_ See Note 8
condition. the requirements of the DMS and color usage table shown on this sheet. gge ﬁoig . SIDEWALK CLOSED SIDEWALK SIDEWALK CLOSED
—r - B
2. Wooden sign posts shall be painfed white. SIGN SUPPORT WEIGHTS CROSS HERE E?&“WLGWRZ“ CLOSED ‘_CROSS e 23“11}12”
3. Barricades shall NOT be used dgs sign supports. 1. Weights used to keep signs from furning over should be sandbags L R9;9 .
filled with dry, cohesionless material. To 24" x 12
4. Nails shall NOT be used to attach signs to any support.
2. The sandbags will be tied shut fto keep the sand from spilling and - CW‘“’Z B
5. All signs shall be installed in accordance with fthe plans or as to maintain a constant weight. 36" x 36
directed by the Engineer. See Note 6
3. Rock, concrete, iron, steel or ofher solid objects will not be szl —
6. The Contractor shall furnish the sign design shown in the plans or permitted for use as sign support weights. | 3 _
in the "Standard Highway Sign Designs for Texas" (SHSD). @ F ‘ gvﬁﬁxﬂ?éu Work Area @ @
4. Sandbags should weigh a minimum of 35 Ibs and o maximum of 50 Ibs. : —_—
7. The Contractor shall furnish sign supports and substrafes |isfed in Di‘ - — 7 I
the "Compliant Work Zone Traffic Confrol Device List" (CWZTCD), 5. Sandbags shall be made of a durable material that tears upon - —— S - ‘ B
installed as per fthe manufacturer’s recommendations. vehicular impact. Rubber, such as fire inner tubes, shall not be used. - - - - = - 5
8. Temporary signs that have damaged or cracked substrates and/or 6. Rubber ballasts designed for channelizing devices should not be used <;'
damaged or marred reflective sheeting shall be replaced as for ballast on portable sign supports. Sign supports designed and ] _
directed by the Engineer. manufactured with rubber bases may be used when shown on the CWZTCD E§> 'i>
Iist.
9. Identification markings may be shown only on the back of the sign j=2=
substrate. The maximum height of leftters and/or company logos used 7. Sandbags shall only be placed along or laid over fthe base supports raw |
for identification shall be 1", of the traffic control device and shall not be suspended above ground
level or hung with rope, wire, chains or ofher fastners. Sandbags ‘ @H @ ‘ ‘ ‘ ‘ H @ ‘ ‘
10. Damaged wood posts shall be replaced. Splicing wood posts shall be placed along fthe length of the skids fo weigh down the @
will not be allowed. sign support.
i SIDEWALK cLosED |97 1 OPBL
DURATION OF WORK 8. Sandbags shall NOT be placed under the skid and shall not be used to 24" x 12"
level sign supports placed on slopes. CROSSWALK CLOSURES
1. Work zone durations are defined in Part 6, Section 6G.02 of the USE OTHER SIDE CW20SG-1
Texas Manual on Uniform Traffic Control Devices (TMUTCD). LEGEND 48" % 48"
SIGN MOUNTING HEIGHT == |Sion
B g ch lizi Devi PEDESTRIAN CONTROL
1. Sign height of Long-term/Intermediate-term warning signs shall be as onnelizing vevices
shown on Figure 6F-1 of the TMUTCD. rzzz=2 | Type 3 Barricade 1. Holes, trenches or other hazards shall be adequately protected by covering,

. . . . . delineating or surrounding the hazard with orange plastic pedestrian
2. Sign height of Short-fterm/Short Duration warning signs shall be as

b i et s of the TMUTCh fencing or longitudinal channelizing devices, or as directed by the Engineer. SHEET 2 OF 2
shown on Figure © € : DEPARTMENTAL MATERIAL SPECIFICATIONS 2. "CROSSWALK CLOSURES' as detailed above will require the Engineer’s approval
3. Regulatory signs shall be mounted at least 7 feet, but not more than prior fo installation. . §® Traffic
9 feet, above the paved surface regardless of work duration. SIGN FACE MATERIALS DMS-8300 5. R9 8?/%%; S‘[g:S Showg mG? Ee_p\iogdfoﬂ Supporfsdd?f_cr\#ed_org;m‘e Bg'smmdards 0[6?5%!}?’75
or ist, or when fabricated from approved |ightweight plastic ITexas Department of Transportation
FLEXIBLE ROLL-UP REFLECTIVE SICGNS DMS-8310 substrates, fhéy may be mounted on top of a plastic drum ot or near the P P Standard
REMOVING OR COVERING location shown.
1 W . 5 e P B ‘ " R 4, For speeds less than 45 mph longitudinal channelizing devices may be used
. €n sign messages may be confusing or do not apply, The signs COLOR USAGE SHEETING MATERIAL instead of traffic barriers when approved by the Engineer. Attenuation of
gm‘rgvgg Eem%nggﬂgggE‘e*ew covered, unless otherwise blunt ends ond installation of water filled devices shall be as per BC(9) TRAFFIC SIGNAL WORK
op / grneer ORANGE | BACKGROUND TYPE By OR TYPE Cp SHEETING and manufocturer’s recommendafions. , ,
2. When signs are covered, the material used shall be opague, such 5. Locaﬂon of devwce§ are for general guidance. Acfuo[ Qevwce spacing and BA R R I CA D E S A N D S I G N S
as heavy mil black plastic, or other materials which will cover WHITE BACKGROUND TYPE A SHEETING location must be field adjusted fo meet actual condifions.
the entire sign face and maintain ftheir opague properties under 6. Where pedestrians with visual disabilities normally use the closed sidewalk
automobile headlights at night without damaging the sign sheeting. BLACK LEGEND & BORDERS| ACRYLIC NON-REFLECTIVE SHEETING Detectable Pedestrian Barricades should be used instead of the Type 3
Burlap, or heavy materials such as plywood or aluminum shall not Barricades shown.
be used fo cover signs. 7. The width of existing sidewalk should be maintained if practical. WZ (BTS-2)-13
3. Duct tape or ofher adhesive material shall NOT be affixed to a ?m\y p.refqua\ fied produc+§ shall be usefj“ A C?Dy”Of fhe 8. Pavement markings for mid-block crosswalks shall be paid for under the
sign face. Compliant Work Zone Traffic Control Devices List" (CWZTCD) appropriate bid items. ) o FILE: wzbts-13. dgn on: TXDOT [ox: TXDOT [ow: TxDOT [ek: TxDOT
) ) describes pre-qualified products and their sources and may 9. Wnen crosswalks or other pedestrian facilities are closed or relocated, ©7TxDOT  April 1992 coNT |sect 108 HIGHWAY
4. Signs and anchor stubs shall be removed and holes back filled upon be found af the following web address: temporary facilities shall be detectable and shall include accessibility REVISIONS
completion of the work. . R . features consistent with the features present in the existing pedestrian
http://www.txdot.gov/txdot_library/publications/construction.htm facility. 2-98 10-99 7-13 p1ST CONTY SHEET No.
4-98 3-03 SAT BEXAR 55
15




KEY:

STOP LINE 7 STOP LINE N T () STOP LINE SL - STORAGE LENGTH (FEET)
T T T N D - DISTANCE BETWEEN ARROWS AND LEGENDS (FEET)
o a o >
> > o =
- - =
p p L o
& & Q <
- A - .ol .
o8 ﬁ o8 s ﬁ o GENERAL NOTES:
o - E \ Fy » 1. THESE DETAILS ALSO APPLY TO RIGHT-TURN LANES.
2. FOR DUAL-TURN LANES, DIMENSIONS SHALL BE THE SAME FOR
EACH LANE.
g% 3. SL DIMENSION IS FROM STOP LINE TO END OF TURN LANE,
o - WHICH DOES NOT INCLUDE TAPER LENGTH.
4. PAVEMENT ARROWS AND "ONLY" LEGEND MARKINGS ARE TYPICALLY
o USED AT SIGNALIZED INTERSECTIONS AND AT UNSIGNALIZED
INTERSECTIONS WHERE A DEMONSTRATED NEED EXISTS.
ot UNLY 0$ 5. MINIMUM SL= 110°. SL MAY BE LESS THAN 110 FEET AS
o> Fy DIRECTED BY THE CITY TRAFFIC ENGINEER.
7 @ . @
o [a]
- Wi =5 -
1 =]
Y o0d 2
Zy 2
(=]
(=]
(=]
sl ot - el
of ) wE 9 of 9 s
CASE 1 CASE 2 CASE 3 CASE 4
SL < 1107 110" ¢ SL ¢ 200° 201" < SL < 300’ SL > 300°
D= SL - 36 D= st 44 D= (SL - 52) D= (SL - 132)
3 2
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STANDARD PAVEMENT MARKINGS

(WORDS)

SHEET 2 OF 16
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DATE
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NOTES:

1. MINIMUM 8 FOOT WHITE MARKINGS SHALL BE USED,
UNLESS OTHERWISE NOTED. IF MESSAGE CONSISTS OF MORE
THAN ONE WORD, IT SHOULD BE PLACED WITH FIRST WORD
NEAREST THE DRIVER.

2. THESE DETAILS ARE STANDARD SIZE FOR NORMAL
INSTALLATION; SIZES MAY BE REDUCED APPROXIMATELY
ONE-THIRD DEPENDING ON CONDITIONS.

3. THE LONGITUDINAL SPACE BETWEEN MARKINGS SHOULD BE
30 FEET.

4. MARKINGS CONSIDERED APPROPRIATE FOR USE WHEN
WARRANTED INCLUDE THE FOLLOWING:

A. REGULATORY
STOP
RIGHT (LEFT) TURN ONLY
25 MPH
SYMBOL ARROWS
B. WARNING
STOP AHEAD
SIGNAL AHEAD
SCHOOL
SCHOOL X-ING
PED X-ING
R X R (SEE RCPM DETAIL)
OTHER WORDS OR SYMBOLS MAY BE NECESSARY UNDER
CERTAIN CONDITIONS

5. UNCONTROLLED USE OF PAVEMENT MARKINGS CAN RESULT
IN DRIVER CONFUSION. WORD AND SYMBOL MARKINGS SHOULD
BE NO MORE THAN THREE LINES.

6. THE WORD "STOP" SHALL NOT BE USED ON THE PAVEMENT
UNLESS ACCOMPANIED BY A STOP LINE AND STOP SIGN. THE
WORD "STOP" SHALL NOT BE PLACED ON THE PAVEMENT IN
ADVANCE TO A STOP LINE, UNLESS EVERY VEHICLE IS
REQUIRED TO STOP AT ALL TIMES.

7. PAVEMENT MARKINGS SHOULD GENERALLY BE NO MORE THAN
ONE LANE IN WIDTH, WITH SCHOOL MESSAGES BEING THE
EXCEPTION. FOR DETAILS OF SCHOOL AND SCHOOL CROSSING
PAVEMENT MARKINGS, REFER TO PART VII OF THE "TEXAS
MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES".

8. SPACING BETWEEN LETTERS SHOULD BE APPROXIMATELY
4 INCHES. THE WIDTH OF LETTERS MAY VARY DEPENDING ON
THE WIDTH OF THE TRAVEL LANES.

9. LANE-USE ARROW MARKINGS MAY BE USED TO CONVEY
EITHER GUIDANCE OR MANDATORY MESSAGES. ARROWS USED
TO CONVEY A MANDATORY MOVEMENT MUST BE ACCOMPANIED BY
STANDARD SIGNS AND THE PAVEMENT MARKING WORD "ONLY".

10. PAVEMENT MARKINGS ARE TO BE LOCATED AS SPECIFIED
ELSEWHERE IN THE PLANS.

SEPTEMBER 2009
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TRAFFIC ENGINEERING STANDARDS
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(ARROWS)
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CENTERLINE & EDGE FOR ALL TWO LANE STREETS
WITH PASSING ZONE

//—fCURB

" SOLID WHITE

EDGE LINE
SEE DETAIL "A"
TYPE I1-A-A " YELLOW 4" SOLID
<:§] i LANE LINE ///Z{\\ //K‘YELLOW LINE
| 40° | 40 | 40° | 40 \\\T// 40° | 40°
i /R
CENTERLINE, LANE LINES & EDGE LINES \*CWB

FOR FOUR LANE TWO-WAY STREETS
RAISED PAVEMENT MARKER TYPE I-C, CLEAR FACE TOWARD NORMAL TRAFFIC, SHALL BE
PLACED ON 40-FOOT CENTERS.

4" SOLID WHITE
EDGE LINE

//—fCURB

WHITE

TYPE 1-C " SOLID 4"
<:§] / YELLOW LINE i LANE LINE

SEE DETAIL "B"
é/;7/f4—TYPE 11-A-A <:}] ///11\\

40’ |

40° |

\ _Y— 4" WHITE
TYPE I-C LANE LINE

40’ ‘

\\\47 4" SOLID WHITE \‘*CURB

CENTERLINE, LANE LINES, & EDGE LINES
FOR_TWO-WAY LEFT TURN LANE
4; SghIDINE
YELL L
//fA—CENTERLINE 4" YELLOW
.............. SYMMETRICAL AROUND CENTERLINE = = LANE LINE

|:l‘>}<— a0’ 40 40 40 40 20" —
\\474" WHITE
LANE LINE

CURB‘44/ 4" SOLID WHITE“J/

EDGE LINE

TYPE I-C

LANE LINES & EDGE LINES FOR ONE-WAY MULTILANE STREET

RAISED PAVEMENT MARKERS TYPE II-C-R SHALL HAVE CLEAR FACE TOWARD NORMAL TRAFFIC
AND RED FACE TOWARD WRONG-WAY TRAFFIC.

" SOLID WHITE
EDGE LINE

\

//A*CURB

TYPE I-C OR IL-C-R

% 85TH PERCENTILE SPEED MAY BE USED ON ROADS WHERE

TABLE 1 - TYPICAL LENGTH (L)

* POSTED SPEED| FORMULA
2

WS
45> L= &0

245 L= WS

TRAFFIC SPEEDS NORMALLY EXCEED THE POSTED SPEED LIMIT.
CROSSHATCHING LENGTH SHOULD BE ROUNDED UP TO NEAREST
5 FOOT INCREMENT.

L= LENGTH OF CROSSHATCHING (FT)
W= WIDTH OF OFFSET (FT)
S= POSTED SPEED (MPH)

EXAMPLES:

AN 8 FOOT SHOULDER I[N ADVANCE OF A BRIDGE REDUCES TO
4 FEET ON A 70 MPH ROADWAY. THE LENGTH OF THE CROSS-
HATCHING SHOULD BE:

L=8X70=560 FT

A 4 FOOT SHOULDER IN ADVANCE OF A BRIDGE REDUCES TO
2 FEET ON A 40 MPH ROADWAY. THE LENGTH OF THE CROSS-
HATCHING SHOULD BE:

L= 4(403 / 60= 106.67 FT ROUNDED TO 110 FT
YIELD LINES
12"

3 10 12"
1

WAAAAAAAAAAA/

EDGE LINE E{:> TYPE I-C OR II-C-R
4" WHITE
TYPE 11-A-A //// LANE LINE
TYPE 11-A-A "2 . _ L S . - . — . — . . —
| 0 | 40 | 40° 1 40 1 40 1 40 |
1"_4" 4" / i ::I::\T ®
3-a) | |
4E{:rff ] ap \ G Ai, \\_7 N
" SOLID WHITE CuRB
Vg EDGE LINE
TYPE 11-A-A
DETAIL "A" DETAIL "B"
ROADWAYS WITH REDUCED SHOULDER TYPE I-C GUIDE FOR PLACEMENT OF STOP LINES,
WIDTHS ACROSS BRIDGE OR CULVERT EDGE LINE & CENTERLINE
47 WHITE ) TYPE 1-C
BRIDGE RAIL gg:IgY;hI;éZ" MIN. ) 4 MIN
OR FACE OF CURB 30° MAX STOP LINES
20° TYp 4" SOLID WHITE SOLID WHITE
Assska=£=&_adha-a_ndh& ““““4 F““* EDGE LINE WIDTH: 24"
w
- 2 i
<s (w |
= = = : — = — = — = — .
o> LANE WIDTH GREATER THAN OR EQUAL TO 10’
17 MIN—{|— —{l<1" MIN
T ——— 1 VARIES }\ (TYP.) (TYP.)
NOTES: 4" SOLID WHITE |
EDGE LINE
1. NO-PASSING ZONE ON BRIDGE APPROACH IS OPTIONAL BUT IF USED, IT SHALL BE A MINIMUM 500 FEET LONG.
2. FOR CROSSHATCHING LENGTH (L) SEE TABLE 1.
3. THE WIDTH OF THE OFFSET (W) AND THE REQUIRED CROSSHATCHING WIDTH IS THE FULL SHOULDER WIDTH IN
ADVANCE OF THE BRIDGE.

4. THE CROSSHATCHING SHOULD BE REQUIRED IF THE SHOULDER WIDTH IN ADVANCE OF THE BRIDGE IS 4 FOOT

OR WIDER AND ANY REDUCTION IN SHOULDER WIDTH ACROSS THE BRIDGE OCCURS.

GENERAL NOTES:

1.

EDGEL INE ADJACENT TO CURB AND GUTTER IS NOT REQUIRED
IN ALL CASES, HOWEVER SHALL BE PLACED AS DIRECTED BY
CITY TRAFFIC ENGINEER.

THE TRAVELED WAY INCLUDES ONLY THAT PORTION OF THE

ROADWAY USED FOR VEHICULAR TRAVEL AND NOT THE PARKING
LANES, SIDEWALKS, BERMS AND SHOULDERS. THE TRAVELED WAYS
SHALL BE MEASURED FROM THE INSIDE OF EDGELINE TO INSIDE OF
EDGELINE OF A TWO LANE ROADWAY.

ALL RAISED PAVEMENT MARKERS PLACED IN BROKEN LINES SHALL
BE PLACED IN LINE WITH AND MIDWAY BETWEEN THE STRIPES.

ON CONCRETE PAVEMENTS THE RAISED PAVEMENT MARKERS
SHOULD BE PLACED TO ONE SIDE OF THE LONGITUDINAL JOINTS.

ALL PAVEMENT MARKING MATERIAL SHALL MEET THE REQUIRED
MATERTAL SPECIFICATIONS AS SPECIFIED BY CITY OF
SAN ANTONIO STANDARD SPECIFICATIONS.

4" SOLID WHITE EDGE LINES ARE OPTIONAL AS DIRECTED BY THE
CITY TRAFFIC ENGINEER.
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RAISED PAVEMENT MARKING PLACEMENT PATTERNS
PLACED W/ REFLECTION PAVEMENT MARKERS (OPTIONAL)

CENTER LINE & NO-PASSING ZONE BARRIER LINES
FOR TWO-LANE, TWO-WAY STREETS
,—TYPE II-A-A — TYPE Y BUTTONS

<

ocoo q\ oooo0

L TYPE I1-A-A

ooﬁ/ooonoo DOJ;OODOOODOOODOOOD

oo OOODO? D]’ a oooo0 a

TYPE Y BUTTONS —J J
68"

EDGE & LANE LINES FOR DIVIDED STREET

TYPE I-C
DoooUDoOOOOOOOODOOODOOOD
TYPE I-C OR II-C-R
cooo o oooo o

ooooopnooopnooopnooonoo

TYPE W BUTTONS
o 0000 o 0000 o

TYPE I-A

coo
TYPE Y BUTTONS“i
obmooomoooDoOOODOOODOOODNOOOODOOODOOODOOODOOOD

FEEEEEREEEREREN EEEEEEREREEREREEEEREREEER ?4? DoooomoooOdoooan
TYPE I-A TYPE Y BUTTONS

a [eNeNeXe) a o000 a o000 KOOOO a [eNeNeNe) a
TYPE W BUTTONS—< TYPE I-C OR 11-C-R
opgooopgooopgoooOdo0ooO0oO0O0O0O0 goooOgoooOgdoooOoOdOdOOOOOOCOO

\;A—TYPE I-C

LANE & CENTER LINES FOR MULTILANE UNDIVIDED STREETS

TYPE I-C
f/ﬁioooo o cooo0 <§

TYPE II-A-A TYPE Y BUTTONS
omooodldoomooomooonoooan 2537;4; ooomooomooomoooan
ooooodooobmooomooonmooondoomooomooomooonooon

[N eNe) a 0000 a 0000 u’xoooo a 0000 a
— TYPE W BUTTONS TYPE I-C
TWO-WAY LEFT TURN LANE
TYPE W BUTTONS TYPE I-C
a ooo a 0000 a 0000 fOOOO a 0000 a
TYPE Y BUTTONS TYPE II-A-A
opooooan 00E|OOOE|OOODOOODOOO%ODOOODOOODOOOD
a [e}eXe) a o000 a 0000 0000 a 0000 a
o [eXe)e) o o000 o 0000 0000 o 0000 o
ogooooan OOE|OOOE|OOODOOODOOOK:ODOOODOOODOOOD
o> TYPE Y BUTTONS TYPE 11-A-A
ooo o 0000 o 0000 0000 a 0000 o

Ve
Kﬁ

TYPE W BUTTONS TYPE I-C

RAISED PAVEMENT MARKINGS PLACEMENT DETAILS
PLACED W/ REFLECTION PAVEMENT MARKERS (OPTIONAL)

TRAFFIC BUTTONS
(NON-REFLECTORIZED)
NOTE: MINIMUM AREA OF MARKERS SHALL BE NOT LESS THAN 12.5 SQUARE INCHES.

TYPE 11-A-A
DOUBLE RAISED . 60"+ 3" as 1/8"
: PAVEMENT
NO E?aE[NG MARKERS il:l O O O O o o o O O O o
a (o] (o) (o] a (o] (o] (o] (o] (o] a (o]
» 4"-12"j TYPE Y BUTTONS
b3 TYPE W OR Y BUTTONS
< EDGE LINE / v
| OR RAISED O o o o O o o o o o o o o
SINGLE PAVEMENT 60"+ 3" QL
©  NO-PASSING MARKERS TYPE 1-C, I-A OR II-A-A
= LINE
2 TYPe 1-¢ TYPE W BUTTONS
60"+ 3"
RAISED - k
WIDE PAVEMENT Iy 1do d oo o o0 ?770 o o o
L INE MARKERS T O O o O O O o o O O O o
(FOR LEFT TURN CHANNELIZING LINE OR CHANNELIZING LINE USED TO DISCOURAGE LANE CHANGING.) TOP VIEW _ 1,162 + 1/16"
1/8" | 4"R
TYPE W OR Y BUTTONS 1 .
e 207+ 11— : | I I
=z O o0 O0O0 m] O 00O O o0 o 7 T - AL f
. , | vy 3o ROADWAY
W uised 10" 30 | 40"+ 3 SURFACE | ADHESIVE
O=—  PAVEMENT
@  MARKERS TYPE I-C OR II-A-A
L (FOR CENTER LINE OR LANE LINE.) SIDE VIEW
JIGGLE BAR TILES
NOTES:
» C (NON-REFLECTORI ZED)
| 6 | " JIGGLE BARS" CONSIST OF A NUMBER OF JIGGLE 1. RAISED PAVEMENT MARKERS (RPMs) MAY CONSIST OF
| | BAR TILES PLACED IN A LINEAR CONFIGURATION TRAFFIC BUTTONS, PAVEMENT MARKERS AND/OR
x N : JIGGLE BAR TILES. PAVEMENT SURFACE SHALL BE
PREPARED AND CLEANED SUBJECT TO APPROVAL OF
3/8 "R Siéiog?LT?téNT o 6" REQUIRED SLANT ON THE CITY TRAFFIC ENGINEER BEFORE ADHESIVE AND
I'8) D D 1 174" RPMs ARE PLACED.
z 9 . " FRONT OF TILE
S 1"+ 1/8 ]
Sk w v Ry 3/8"R 2. JIGGLE BARS SHALL BE ORIENTED PERPENDICULAR TO
o3 / ROADWAY. JIGGLE BARS SHALL ALSO BE PLACED AT
B~ Y SUCH OTHER LOCATIONS AS SHOWN IN PLANS OR AS
= P ——— DIRECTED BY THE CITY TRAFFIC ENGINEER.
°o / \ Lsne oF TRAFFIC
ROADWAY ADHESIVE 3. MARKERS, BUTTONS AND JIGGLE BAR TILES SHOWN
SURFACE SECTION C ARE FOR ILLUSTRATION PURPOSES ONLY AND NOT
INTENDED TO SPECIFY ANY PARTICULAR PRODUCT.
ALL PAVEMENT MARKERS PROVIDED SHALL BE OF THE
\ Y, SAME MANUFACTURER.
3/8"R
) C 4. ALL DIMENSIONS ARE +/- 1/8" UNLESS OTHERWISE
TOP VIEW / \ NOTED.
ROADWAY ADHESIVE
SURFACE SECTION D 5. ALL PAVEMENT MARKING MATERIALS SHALL MEET
MATERIAL SPECIFICATIONS AS SPECIFIED BY
CITY OF SAN ANTONIO STANDARD SPECIFICATIONS.
RAISED PAVEMENT MARKERS 6. TRAFFIC BUTTONS AND JIGGLE BAR TILES ARE TO BE
USED ONLY FOR TEMPORARY TRAFFIC CONTROL OR AS
(REFLECTORIZED) B DIRECTED BY THE CITY TRAFFIC ENGINEER.
p
TYPE | TYPE 11
TOP VIEW TOP VIEW
ans 172
o
A
\_
REFLECTORIZED SEPTEMBER 2009
SURFACE

374" MAX
B!

CITY OF SAN ANTONIO

35'MAX-25'MIT;:>/////

[\

DEPARTMENT OF PUBLIC WORKS

TRAFFIC ENGINEERING STANDARDS

]
ROADWAY

SURFACE

— ADHESIVE ROADWAY —/

SURFACE
SECTION A

SECTION B

RAISED PAVEMENT MARKERS, REFLECTIVE
PAVEMENT MARKERS, TRAFFIC BUTTONS &
JIGGLE BAR TILES 2
SHEET 5 OF 16
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No warranty of any

TxDOT assumes no responsibility for the conver-

"Texas Engineering Practice Act'
sion of this standard to other formats or for incorrect results or damages resulting from it+s use.

kind is made by TxDOT for any purpose whatsoever

The use of this standard is governed by the

DISCLAIMER:

TWO LANES WITH SHOULDERS FOUR LANES WITH SHOULDERS MULTI - LANES

4 MIN
SEE DETAIL "A” 4 MIN SEE DETAIL "A" | 4N SEE DETAIL "A" ]_
o' USUAL “T1o' usuAL T/10’USUAL
' , : : 30' MAX
I I I (8" MIN) S0 MAX I I l I I I I (8" MIN) 30 MAX II l I l I I I I I Ill_ﬁ3 MIN)

— 4’ USUAL

L 4’ USUAL L 4 usuAaL
[N\— 24" STOP BAR | | 24" STOP BAR | | | | | |
5 5 5D 24" STOP BAR
VR Rl W A D SToTo o eToT™
SHOULDER— | | "\~ SHOULDER | | ! ! | |
SHOULDER - \-SHOULDER VARIES VARIES ! !
VARIES VARIES
TWO LANES
10’ USUAL SEE DETAIL "A’
(8’ MIN)
F10' UsSUAL ,
\\\ (8 MIN) 30" MAX
L 4 USUAL
24"STOP LINE
24" STOP LINE
FOUR LANES
12" WHITE LINE
(TYP.) (TYP.) -
10’ USUAL 30' MAX
COMMON POINT OF OUTSIDE EDGES (8’ MIN) SEE DETAIL "A* 1_4’ MIN
24" STOP BAR OF CROSSWALKS AT EDGE OF
P PAVEMENT OR FACE OF CURB WHERE , —
(TYP) NO RIGHT TURN ISLAND EXIST. X“ USUAL I I I I zg, H%AL 30° MAX
24" STOP BAR n
| L 4’ USUAL
HIGH CONTRAST CROSSWALK 24" STOP BAR

24" SOLID WHITE
PREFORMED \
THERMOPLASTIC
NOTES: PAVEMENT MARKING

1) CROSSWALKS AND STOP BARS GENERAL NOTES:

SHALL BE WHITE.

12" SOLID BLACK
2) "D” IS EQUAL TO THE WIDTH PREFORMED

OF TRAVEL LANE. THERMOPLASTIC
PAVEMENT MARKING

JULY 2017
1) CROSSWALKS AND STOP BARS SHALL BE WHITE.

2) "D" IS EQUAL TO THE WIDTH OF TRAVEL LANE. CITY OF SAN ANTON'O

TRANSPORTATION & CAPITAL IMPROVEMENTS DEPARTMENT

L—'H)' (M|N)~—-‘

3) PREFORMED THERMOPLASTIC

SHALL BE USED FOR ALL 3) PREFORMED THERMOPLASTIC SHALL BE USED

CROSSWALK PAVEMENT MARKINGS. I-VE—D—-I | FOR ALL CROSSWALK PAVEMENT MARKINGS. TRANSPORTATION SERVICES CONSTRUCTION STANDARDS
4) PREFORMED THERMOPLASTIC 4) PREFORMED THERMOPLASTIC MATERIAL SHALL BE

MATERIAL SHALL BE SUPPLIED 5 ‘ SUPPLIED BY A MANUFACTURER LISTED ON TYPICAL CROSSWALK DETAILS

BY A MANUFACTURER LISTED ' ! TXDOT'S MATERIAL PRODUCER LIST (MPL).

ON TxDOT'S MATERIAL DETAIL A (TRAVEL LANE)

% SUBMITTALJPROJECT NO.: DATE:__7.25.17

PRODUCER LIST (MPL). | ___% SUBMITTAL|PROJECT NO.:_____________________ |DATE:__7.25.17 |
IorwN. BY:_LAN__|RvsD. BY:_AF __|CHKD. BY: GE, PE _|sHEET NnO. 61
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LEFT SIDE CABINET LAYOUT RIGHT SIDE
(DC) (AC)

[ ] PoLKcE (REAR VIEW)
DOOR

NO.|[ REVISION

UPsS SERVICE

TB1 PANEL

—/
DC CONTROLLER
GND BUS TYPE 170

INPU'II' FILE

FRONT DOOR
REAR DOOR

TB2 TB3 INPUI FILE

O |0 D

TB4
D OUTPUT FILE
RAISED

AUX #2
L (OPTIONAL)
6 TB7
MODEL 332 CONTROLLER

- B8 TBY
CONTROLLER CABINET PEDESTAL 6" X6 &
#10 WIRE MESH
o = ]
CONCRETE PAD = N TBS

SIGNAL
GROUND BOX

TRAFFIC SIGNAL
GROUND BOX IN FOUNDATION

BBS (REAR VIEW) (REAR VIEW)

2070
CONTROLLER

TOP VIEW
(NEW FOUNDATION) INPUT

PDA

OUTPUT

OUTPUT ANCHOR BOLTS FOR CABINET EAR VI EW SC H EMATI C

AUX OUTPUT SHALL BE MINIMUM 1/2" X 4 1/4"
FILE AND INCLUDE LARGE SQUARE
1" CONDUIT FLAT WASHER.
3/4" CHAMFER ON ALL SCREENED
CORNERS ey 3000 PSI CONCRETE
/ 6"0 BARS
2

SAN ANTONIO | AUSTIN | HOUSTON | FORT WORTH | DALLAS

2000 NW LOOP 410 | SAN ANTONIO, TX 78213 | 210.375.9000
TEXAS ENGINEERING FIRM #470 | TEXAS SURVEYING FIRM #10028800

..’ PAPE-DAWSON
r' ENGINEERS

GROUND LINE

GROUND LINE NOTES:

] " 1. CONTRACTOR TO INSTALL GROUNDBOX, CONDUIT,
=~ k CONTROLLER FOUNDATION, CONCRETE SLAB AND
CONDUIT FROM GROUNDBOX TO CABINET.

30"

al
1" DRAINSTONE 1 - -

s
2
A ®o°g° I o
SRRBEARBR

S \ N %L\ 1) 2" PVC UPS
4/{6’“ N {N)EWFOUNDATION)

ROD N GROUNDBOX REAR VIEW ] l

1
SIG. CABLES \.L
1

SECTION A-A =N ‘
AN

/ " RADIUS SCREENED
TYPICAL DRAIN
ELECTRICAL

SERVICE

\ 5 !
1" TYPICAL SIG. CABLES /
\ / LEAD INS 2 _ CITY OF SAN ANTONIO

TRANSPORTATION & CAPITAL IMPROVEMENTS

\ Transportation Planning Division
_—lz Yo f—

SAN ANTONIO, TEXAS

TRAFFIC SIGNAL STANDARD
4%" HEIGHT TO BOTTOM

OF AUX. INPUT FILE
TYPE 332 CABINET FOUNDATION

BASE PLATE TEMPLATE TS-CAB-17

FEDERAL AID PROJEGT NO. SHEETNO.

STP 1702 (043) HES, Etc. 79
st Gowry

SAT BEXAR 87
] Yo

01 048, Etc.l FM 1976, Etc.

COSA 332 CABINET STANDARD

FM 1535 AT SHAVANO RANCH RD

PLAT NO.
J0B NO,_ 12934-00
DATE____AUGUST 2023
DESIGNER ___ GRW
CHECKED_GRW  DRAWN ASK |

SHEET 62

Date: Aug 16, 2023, 2:5epm User ID: akeith
. = :

VOLD B COULTO RIESS DTTENwSY




No warranty of any

"Texas Engineering Practice Act".
TxDOT assumes no responsibility for the conver-

sion of this standard to other formats or for incorrect results or damages resulting from its use.

kind is made by TxDOT for any purpose whatsocever.

The use of this standard is governed by the

DISCLAIMER:

DATE:
FILE:

INTERNALLY LIGHTED STREET NAME SIGN DETAILS

9" to 114"

1 "

6 or 8 feet as shown elsewhere in plans.

-5

Ballast —

=

T
|

(max. )

I

Fluorescent

|amps % m

10

Section A-A

ILSN SIGN NOTES:

1. Eight foot ILSN sign shall not exceed 11.5 sq.ft.
effective projected area (EPA) and shall not exceed
a weight of 85 Ibs.
Six foot ILSN sign shall not exceed 8.7 sq.ft. EPA
and shall not exceed a weight of 70 Ibs.
2. Sign message shall be as shown elsewhere in the plans.
3. See Special Specification, "internally Lighted Street
Name Signs" for additional details.

ILSN SIGN

_<_®

EXPLANATION OF DESCRIPTION

ILSN Sign 6 S

Internally lighted
street name sign

Sign length;
6 or 8 ft.

Single or double face

End cap —-

7' for 6’ signs, 9’ for 8' signs

3
Sched. 40

!

threaded to
pipe

pipe support arm

!

L 6' for ¢ signs, 8 for 8 signs
A

Hand Hole
see "MA-D".

Mount ing
bracket

b
7,
7

At

//t/ /

11 afilida

%

S.S. cotter
pin

3" min., 12" max.

SIGN MOUNTING

¥u" s.s

H.H. bolt - 5" min. length,

@—» nut, lock washer,

2 bevel washers

V2" S.S. bar
with bronze
sleeve bearings
and locking pin.

1
P

o- N

Cast alum,
mounting block

MOUNTING BRACKET

3
Sched. 40
pipe support arm

T See "MA-C (ILSN)" for Clamp
and Arm Detail

¥4" Liquid tight
flexible metal conduit,
one 90° connector,
one straight
connector,
three - #12 XHHW
conductors.

“N— Hond Hole
see "MA-D".

\\

signal mast arm

\ Slide track

fixture
attachment.

Section B-B

=t Texas Department of Transportation

y 4

Traffic Operations Division

STREET NAME
SIGN DETAILS
(ILLUMINATED)

SNS-95

©TxDOT August 1995 DN: TXDOT ‘CK: TXDOT ‘DW: TXDOT ‘CK: TXpoT
REVISIONS CONT |SECT Jos HIGHWAY
DIST COUNTY SHEET NO.




34\00\Design\CiviI\DGN\CiviI\Standards\Traffic Signals\signaldet.dgn

36:07_Al
/2272024
\129\34

ANA

1°-0" 17-0" 1°-0"
Max Cable MAX Cable MAX
Bracket ] Bracket ol
eiseTgly;ﬁ Ne Assemblyg\\\\\>* ILSN ‘
L D e —— ]‘
CGB CGB CGB
Connector Connector Connector ‘

18'-6" Min
(unless otherwise noted)

AV,

I\ W

A

/N /N NN
OVRNVAN ANVAWYANY AN

AT
TYPICAL MAST ARM INSTALLATION

BACKPLATES ARE NOT SHOWN FOR CLARITY

LEVELS DISPLAYED A .
112(3]41|5]6|7[8[210[1112]13]14]15[16| cc:

1 7)1 8]1920[21122]23[2425[26[2 72829303 1|32

33|34]35|3637]38|32/40{41/42[43|44/45|46/4 7|4 8

4950/515253|54[55)56/5 758|596 0|6 1/6 2|6 3|

VARIES

O

374" P.V.C.

GROUND BOX

4" X 1Y," WET
BOX (P.V.C.) WITH
ACCESS SIDE UP

THE HOME RUN LOOP WIRE SHALL
BE TWISTED A MINIMUM 5 TURNS
PER FOOT FROM THE WET
BOX TO THE GROUND BOX

NOTES:

SHALL INSTALL CONDUIT ENCASED LOOPS AT THE LOCATIONS SHOWN ON THE
PLANS USING 374 " DIAMETER PVC SCHEDULE 40 OR AT NO ADDITIONAL COST
1" DIAMETER PVC SCHEDULE 80.

LOOP LOCATIONS MAY BE STAGGERED SLIGHTLY

INDIVIDUAL HOME RUN CONDUITS SHALL BE EXTENDED TO THE GROUND BOX SHOWN ON THE
PLANS FOR EACH LOOP [NSTALLED.

THE NUMBER OF LOOP WIRE TURNS SHALL BE AS SHOWN ON THE TYPICAL LOOP
DETECTOR DETAILS.

(6") TO ACCOMMODATE HOME RUN PLACEMENT.

CONDUIT ENCASED LOOPS

'/>" REINFORCING
STEEL BAR

¥ Ya" CHAWFER

S m2>

ANCHOR BOLTS TO BE FURNISHED
WITH THE CONTROLLER CABINET
AND INSTALLED BY THE CONTRACTOR

6" X 6" NO. 6

il
_ U ThO=—=dl_  WIRE MESH f‘3—4%‘|

y I 3" P V. C. n
e —

| %%%Sgsg,zup V. ¢ ©

A b3 = ———— crounp Box (TYPE *D") - .
) ﬂl mmml 6" X 6" NO. 6 WIRE | |
\ls_a/L\~./I;)4\\\ N

| MESH IN CONCRETE
SLAB

ANCHOR BOLT PATTERN

1" CONDUIT DRAIN
WITH SCREEN
COVERING AT

EACH END

CONTROLLER EQUIPMENT AND

///f"CABINET “\\\\\\\\\\\\\\\\\\\’~

ANCHOR BOLTS, GROUND ROD AND ]
CONDUIT TO BE EXTENDED 1%
f KBOVE CONCRETE

/ .

| M my 0

r E TITHTT :! ] @ e T A

LEAF A IPTINL JETY B A =74 Hig = A

[ LA T R

1 TIRRIT T S—
—v—Jﬂ—n ' T T
GROUND BOX/;'«I\H”—I b g I I L=+ !! -
LT T ' n (Nt \;LJJI
E!FH#H;H'%J_—_\__ ' T [ T
LI ey 12v oF praIn sTone S _ s

5.v x 10 UNDER GROUND BOX

7 COPPER CLAD Tf| ™~
STEEL GROUND ROD /”

CONTROLLER MOUNT NOTES :
ALL WIRING TERMINATING IN THE CONTROLLER SHALL BE LABELED IN A

MANNER THAT CAN BE IDENTIFIED WHEN THE CONTROLLER IS INSTALLED
THE CONTRACTOR SHALL CONNECT THE FIELD WIRING TO THE CONTROLLER
ONE 2" PVC SHALL REMAIN EMPTY FOR FUTURE USE

CONCRETE SHALL BE TESTED AS MISCELLANEOUS CONCRETE

ALL MATERIALS SHOWN AND LABOR TO INSTALL THE CONTROLLER FOUNDATION SHALL
BE CONSIDERED SUBSIDIARY TO PERTINENT ITEMS

CONTROLLER FQUNDATION SHALL BE AS SHOWN ON THE PLANS, UNLESS OTHERWISE
DIRECTED BY THE ENGINEER.

TYPICAL CONTROLLER MOUNT DETAILS

;____/!

ACCESSIBLE
PEDESTRIAN SIGNAL
WITH PEDESTRIAN

ACCESSIBLE
PEDESTRIAN SIGNAL
WITH PEDESTRIAN

SIGN (R10-3e) 9" x 15" SIGN (R10-3e) 9" x 15"
SIGNAL
POLE
ACCESSIBLE ACCESSIBLE
PEDESTRIAN SIGNAL PEDESTRIAN SIGNAL
WITH PEDESTRIAN WITH PEDESTRIAN
SIGN (R10-3e) 9" x 15" SIGN (R10-3e) 9" x 15"

TYPICAL PED PUSH BUTTON LOCATION

THE ENGINEER SHALL VERIFY ALL PEDESTRIAN SIGNAL AND PEDESTRIAN PUSH
BUTTON LOCATIONS PRIOR TO INSTALLATION.

POLE

CAP\.

STAINLESS

STEEL BANDING

SIART CROSSIHG
(5] ™ v For
Yelitls

SSpes OUT STAT
Finish Crossif

DONT CROSS

PUSH BUTTON
T0 CROSS

ACCESSIBLE

PEDESTRIAN SIGNAL
WITH PEDESTRIAN

SIGN (R10-3e) 9"

4

x 15"

- 0" MIN.

j
|
|

14" PIPE
BRACKET

10°

- 0" MAX.

MIN
MAX.

- o
- o

7
10°

TYPICAL PEDESTAL POLE ASSEMBLY

2018

Texas Department of Transportation

2’$©

San Antonlo District Standard
MISCELLANEOUS TRAFFIC

SIGNAL DETAILS

SCALE: NS MTS-18
REVISIONS ;m FEDERAL AID PROJECT NO. SHEET
FEB 2006 64
OCT 2007 [ gqare DIST. COUNTY
MAR 2017
MAY 2018

CONT. SECT. 408 HIGHNAY NO.

| —
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MOUNTING LOCATIONS

PRESENCE (RPDD)

(1) PREFERRED PLACEMENT FOR MAST ARMS,
MOUNT ON AND BELOW MAST ARM ON NEAR
SIDE OF STREET.

() PREFERRED PLACEMENT FOR TIMBER POLE
OR STRAIN POLE INSTALLATIONS. MOUNT
AS HIGH AS POSSIBLE TO A MAXIMUM OF
30 FT ON TIMBER OR SPAN WIRE POLES.
ON MAST ARM POLES, MOUNT BELOW
CONNECTION OF MAST ARM TO A
MINIMUM  OF 15 FT.

(3 ALTERNATE PLACEMENT LOCATION. MOUNT
AS HIGH AS POSSIBLE TO A MAXIMUM OF 30 FT
TO PREVENT OCCLUSION OF THE LEFT TURN
LANES. THIS PLACEMENT TO BE USED ONLY
IF RPDD CANNOT BE MOUNTED IN THE PREFERRED
PLACEMENT LOCATIONS.

ADVANCE (RADD)

(A PREFERRED PLACEMENT FOR MAST ARMS.
ALIGN RADD WITH CENTER OF TRAVEL LANES.

ALTERNATE PLACEMENT FOR MAST ARMS.
MOUNT ON BACK SIDE OF OPPOSING
MAST ARM.

© TIMBER OR STRAIN POLE PLACEMENT.
MOUNT ON NEAR SIDE POLE.

(D ALTERNATE TIMBER OR STRAIN POLE
PLACEMENT. MOUNT LUMINAIRE ARM
ON NEAR SIDE POLE WITH A MAXIMUM
40 FT MOUNTING HEIGHT.

RPD LOCATION

_ . ENSURE RPDD IS INSTALLED

—

IN FRONT OF STOP BAR

INSTALLING ON MAST ARM RESULTS
IN' PLACEMENT BEHIND STOP BAR

SKEWED INTERSECTION RPDD PLACEMENT
NTS

EXTENT OF DETECTION
RANGE

TYPICAL RPDD DETECTION

BACK OF NEAR SIDE
MAST ARM

15 FT MIN

19 FT MIN CLEARANCE

:

FAR SIDE MAST ARM

NOTES:

NTS

1) A MINIMUM 6 FT HORIZONTAL OFFSET MUST BE
MAINTAINED BETWEEN THE RPDD AND THE
DETECTION ZONE

2) THE RPDD SHALL BE MOUNTED SUCH THAT AT LEAST

LEGEND 20 FT ALONG THE FARTHEST LANE TO BE MONITORED

OR wm RPDD

40 FT MAX
30 FT MAX

g

ELEVATION VIEW
NTS

RADD OFFSET DISTANCE /

IS WITHIN THE FIELD OF VIEW OF THE RPDD

3) AM RPDD AT THE CENTER OF THE LANES TO
BE MONITORED, APPROXIMATELY 50 FT FROM
THE RPDD UNIT

4) MOUNT RPDD SO THAT [TS FIELD OF VIEW IS
NOT OCCLUDED BY POLES, SIGNS, OR OTHER
STRUCTURES

SEE TABLE 1 5) RADD MOUNTING HEIGHT SHALL NOT BE LESS THAN

\RPDD DETECTION ZONE

17 FT OR GREATER THAN 40 FT. RADD MOUNTING
LOCATION SHALL HAVE A MAXIMUM 50 FT LATERAL
OFFSET FROM CENTER OF TRAVEL LANES

TO BE MONITORED

APRIL 2010

CITY OF SAN ANTONIO

DEPARTMENT OF PUBLIC WORKS

PLAN VIEW

TRAFFIC SIGNAL STANDARDS

RADAR PRESENCE DETECTOR (RPDD)
AND RADAR ADVANCE DETECTOR (RADD)

PLACEMENT

SHEET 1 OF 1

NTS
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