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LIMITS: VARIOUS DATE WORK WAS COMPLETED:
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County: HUNT Control: 0642-01-021, ETC.

Highway: FM 36, ETC. Sheet:

GENERAL NOTES

General:
This project contains the following modified standard sheets: SCC-9 (MOD)

Contractor questions on this project are to be addressed to the following individual(s):
Greenville Area Office

James Atkins II, P.E. - James.Atkins@txdot.gov
Willie Bolden II, P.E. - Willie.Bolden@txdot.gov

Contractor questions will be accepted through email, phone, and in person by the above
individuals.

All contractor questions will be reviewed by the Engineer. Once a response is developed, it will
be posted to TxDOT’s Public FTP at the following Address:
https://ftp.dot.state.tx.us/pub/txdot-info/Pre-Letting Responses/

All questions submitted that generate a response will be posted through this site. The site is
organized by District, Project Type (Construction or Maintenance), Letting Date, CCSJ/Project
Name.

Dispose of waste materials at an approved site. Furnish written approval from the property owner
before disposal of waste materials.

Locate equipment a minimum of 30 feet from roadway when possible. Place signs and barricades
as approved.

Stockpile sites for construction materials must be approved. Give at least 48 hours notification
prior to stockpiling material.

Item 2 Instructions to Bidders:

View plans on-line or download from the web at:
http://www.txdot.gov/business/letting-bids/plans-online.html

Order plans from any of the plan reproduction companies shown on the web at:
http://www.txdot.gov/business/letting-bids/repro-companies.html

General Notes Sheet A

County: HUNT Control: 0642-01-021, ETC.

Highway: FM 36, ETC. Sheet: 3

Item 5 Control of the Work:

The responsibility for the construction surveying on this contract will be in accordance with
Section 5.9.3, Method C.

Working days will be computed and charged in accordance with Article 8.3.1.4 Standard Work
Week.

Right and left are determined based upon the forward direction of stationing in the specific
control section.

Item 7 Legal Relations and Responsibilities:

No significant traffic generator events identified.

Item 8 Prosecution and Progress:

Before beginning work on this project submit in writing, for approval, a plan of construction
operations outlining in detail a sequence of work to be followed.

Provide a Bar Chart progress schedule for this project.
Item 9 Measurement and Payment:

Items of work for the Monthly Estimate will be cut off on the 25 of each month. Items of work
performed after the 25" will be processed and paid on the following month’s estimate. Material
On Hand (MOH) will cut off on the 20" of each month. Special circumstances will be
considered on a case by case basis.

Item 100 Preparing Right of Way:

Remove all trees 40 foot from centerline on both sides of roadway. At cross structures, remove
trees to ROW line and within 100’ of the structure, parallel to the roadway. Remove underbrush
and neatly trim trees and overhanging branches to produce a 60’ vertical clear area within the
limits of Prep ROW. Remove any trees or underbrush that interferes with any construction
operation, including relocation of ditches or other drainage elements. Receive approval of
equipment used to trim limbs. A boom axe will not be allowed. Remove all trimmed debris
from the ROW or mulch all debris and incorporate into the topsoil on State ROW to the
satisfaction of the Engineer.

General Notes Sheet B



County: HUNT Control: 0642-01-021, ETC.

Highway: FM 36, ETC. Sheet:

Item 152 Road Grader Work:

Use road grader work to windrow sod (6™ depth), construct slopes, construct/repair dirt driveways,
prepare driveways for surfacing, grade ditches as necessary to establish drainage and redistribute sod
on finished slopes.

Cut ditches to proposed grade in the immediate vicinity of cross drain structures prior to placing
Storm Water BMP devices at the early stages of the project.

If excess material is generated under this item, it may be utilized to construct slopes, or wasted as
approved.

Item 162 Sodding for Erosion Control:

Provide Bermuda grass sod.

All roll and block sod shall be pinned. Pin roll sod at five foot intervals on both sides of the sod.

Pin block sod with a least two pins per block with pins placed near block edges. Pins shall be 11-
gauge steel, ungalvanized U shaped staples, having six inch soil/sod penetration length or as directed
by the Engineer.

Acquire approval for any change to the location of sodding, as shown in the plans, prior to

installation. Placement of erosion protection devices may be altered, as directed, to satisfy the
requirements of the SW3P. Refer to the SW3P sheet for the total disturbed area for the project

The final estimate will not be released until 70% establishment of vegetative cover is obtained.
It is the intent of this contract that no disturbance of vegetation occurs as a result of the roadway
operations. However, if vegetation is disturbed, treat the disturbed area as follows at no
additional costs to the department.

Item 166 Fertilizer:

Apply fertilizer with a ratio of 3-1-2 (N-P-K) over the areas to be seeded. This work will not be paid
for directly, but will be considered subsidiary.

Item 168 Vegetative Watering:
Use water trucks equipped with a sprinkler system adequate to permit coverage of the entire seeded
area from the roadbed. This equipment must be available to perform watering throughout the

duration of vegetative establishment.

Water all seeded areas the day seed is applied. Thereafter, maintain the seeded areas in a well-
watered condition throughout the duration of vegetative establishment.

General Notes Sheet C

County: HUNT Control: 0642-01-021, ETC.

Highway: FM 36, ETC. Sheet: 3A

Item 400 Excavation and Backfill for Structures:

Excavation and backfill for bridge, culvert and Safety End Treatment construction/installation
will be subsidiary to Item 462, 464, 466, 467 and 472.

Item 403 Temporary Special Shoring

Submit a Temporary Special Shoring Plan to the Engineer a minimum of three weeks prior to
use. The excavation support plan shall address excavation/protection methods, work sequencing,
traffic control, backfill operations, etc.

Item 432 Riprap:

The Engineer may adjust placement of riprap in the field. Filter fabric is required for stone
riprap. Bridge demolition waste concrete may be used for stone rip rap. Cut protruding rebar
within 2” of concrete surface. Maximum waste concrete cobble size shall match proposed stone
rip rap Dmax size.

Item 462 Concrete Box Culverts and Drains

Required excavation and backfill will be subsidiary to this Item.

Item 464 Reinforced Concrete Pipe:

Required excavation and backfill will be subsidiary to this Item.

Concrete pipe collars shall be subsidiary this item.

Item 466 Headwalls and Wingwalls:

Unless shown in plans to obtain from offsite source, obtain headwall and wingwall backfill from
ROW and perform grading to shape ditch to headwall/wingwall, per Engineers directions. This
work will be subsidiary to this Item.

Required excavation, backfill and pipe saw cutting will be subsidiary to this Item.

Removed headwalls and wingwalls may be broken into riprap size pieces (12 average diameter)
for use as stone riprap on the project. Cut protruding steel reinforcement flush with concrete

pieces. Broken concrete and riprap must be stored according to the requirements for material
stockpiles indicated on the BC standards.

General Notes Sheet D



County: HUNT Control: 0642-01-021, ETC.

Highway: FM 36, ETC. Sheet:

Item 467 Safety End Treatment:

Parallel pipe culverts ~ 30" diameter and smaller require precast SET unless directed by the Engineer
to use cast-in-place SETs when precast SETs would project over 3" above surrounding ground
surface or when otherwise indicated in the plans. Additional work to install cast in place SETs will
be subsidiary to this Item.

Repair damage culvert ends prior to SET installation. Straighten CMP ends by straightening or
cutting off damaged ends. Paint cut off ends with zinc paint. Repair minor damaged RCP ends
with epoxy mortar. This work will be subsidiary to this Item.

When necessary to close connection gaps, grout precast SETs to culvert ends. Materials, labor
and equipment will be subsidiary to this item.

On existing CMP parallel culverts with mitered metal ends, construct concrete cast in place SETs
or remove the mitered ends and install precast or cast-in-place SETs. Replace/remove existing
mitered metal ends that are not 6:1 or flatter.

Required excavation, backfill and pipe saw cutting will be subsidiary to this Item.

Unless shown in the plans to obtain backfill from offsite source, obtain SET backfill from the
Right-of-Way. This work will be subsidiary to this Item.

Placement of concrete Riprap between multiple SETs on multiple barrel culverts will be subsidiary to
this Item.

During SET installation, unless indicated otherwise in the plans, match SET flow line grade with the
culvert flow line grade.

Removal and disposal of existing headwalls for parallel culverts will be subsidiary to this Item.
Removed concrete headwalls and wingwalls may be broken into riprap size pieces (12” average
diameter) for use as stone riprap. Cut protruding steel reinforcement. Broken concrete and riprap
must be stored according to the requirements for material stockpiles indicated on BC(10)-14.

Item 502 Barricades, Signs and Traffic Handling:

The Contractor Force Account “Safety Contingency” that has been established for this project is
intended to be utilized for work zone enhancements, to improve the effectiveness of the Traffic
Control Plan, that could not be foreseen in the project planning and design stage. These
enhancements will be mutually agreed upon by the Engineer and the Contractor’s Responsible
Person based on weekly or more frequent traffic management reviews on the project. The
Engineer may choose to use existing bid items if it does not slow the implementation of
enhancement.

All flaggers are required to wear a white hard hat while performing flagging operations.

General Notes Sheet E

County: HUNT Control: 0642-01-021, ETC.

Highway: FM 36, ETC. Sheet: 3B

The traffic control plan for this contract consists of the installation and maintenance of warning
signs and other traffic control devices shown in the plans, specification data which may be
included in the general notes, applicable provisions of the Texas Manual on Uniform Traffic
Control Devices (TMUTCD), traffic control plan sheets included in the plans, standard BC
sheets and Item 502 of the Standard Specifications.

Do not begin Item 502, Barricades, Signs, and Traffic Handling, on the roadway until both of the
following conditions are met:

1. The work schedule is approved.
2. No more than 5 workdays will pass between the beginning of Item 502 and the actual
commencement of roadway work bid items.

The final estimate will be withheld until all disturbed areas are covered with at least 70%
perennial vegetative cover.

Correct all deficiencies within the time frame noted on the Traffic Control Device Inspection
Form 599. Failure to make corrections within time frame specified may result in no payment for
this Item for the month of the noted deficiency.

Provide shadow vehicles equipped with Truck Mounted Attenuators (TMA) as shown on Traffic
Control Plan (TCP) standards.

Ensure that all travel lanes are open at night.

Road closures must be approved by the Engineer. Provide a two-week advance notice to the
Engineer prior to desired roadway closure period. Begin display of closure information on
PCMBs ten days prior to roadway closure.

Item 506 Temporary Erosion, Sedimentation & Environmental Controls:

It is the intent of this contract that no disturbance of vegetation occurs as a result of the roadway
operations. However, if vegetation is disturbed, treat the disturbed area as follows at no
additional costs to the department.

Place temporary sediment control fence, or an alternative material as approved, to minimize and
control the amount of sediment that might enter receiving waters from the disturbed area(s).
Maintain the sediment controls in a satisfactory manner until the disturbed area(s) is stabilized.
After the area(s) has been stabilized, remove the sediment controls. The location and length of
the sediment controls will be determined.

The work performed, materials furnished, equipment, labor, tools, and incidentals will not be
measured or paid for directly, but will be considered subsidiary to the various bid items.

General Notes Sheet F



County: HUNT Control: 0642-01-021, ETC.

Highway: FM 36, ETC. Sheet:

Item 644 Small Roadside Sign Support and Assemblies:

Reuse existing sign blanks. Dispose of foundations, posts, and hardware.

Upon removal of sign assemblies, deliver sign faces to TxDOT office at:
3001 IH 30 East, Greenville TX. Dispose of foundations, posts, and hardware.

Use the Southern Plains style triangular slip base for all post types.

Once the work is completed, the Paris District Traffic Operations office will field verify the need
and spacing of chevrons. If this verification results in fewer materials, the Paris District will
purchase the excess signs at invoice price.

Remove the existing city street and county road topper from city and county signs and install

on the new city street and county road stop sign assemblies. This work will be subsidiary to Item

644.

Stake proposed sign locations and obtain Engineer’s approval of locations prior to placing
foundations.

Contact the Engineer to obtain updated curve travel speeds before manufacture of curve speed
warning signs.

Item 666 Reflectorized Pavement Markings:

No stripe will be placed unless the inspector is present and at least 24 hours advance notice has
been given by the Contractor.

Lay out pilot lines for approval 24 hours prior to all final pavement marking applications.

Use equipment with footage counters capable of measuring the linear footage placed. Calibrate
counters prior to the beginning of striping operations.

Reduce truck speed enough to ensure that the beads drop onto the stripe and do not roll in the

paint film.

Due to problems in traffic handling, do not place a dash center stripe and edge line at the same
time.

Contact the Engineer 7 days before pavement marking placement for re-establishment of no-pass
zones.

Item 6001 Portable Changeable Message Board:

Two (2) portable changeable message boards are required for advance warning.

General Notes Sheet G

County: HUNT Control: 0642-01-021, ETC.

Highway: FM 36, ETC. Sheet: 3C

Item 6185 Truck Mounted Attenuators:

Shadow vehicles with truck mounted attenuator (TMA) are required on the traffic control plan
and TCP standards for this project. The contractor will be responsible for determining if one or
more of these traffic control operations will be ongoing at the same time to determine the total
number of TMAs needed for the project.

General Notes Sheet H
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CONTROLLING PROJECT ID 0642-01-021

QUANTITY SHEET

DISTRICT Paris
HIGHWAY FM 1564, FM 1570, FM 36, FM 751

COUNTY Hunt

CONTROL SECTION JOB 0642-01-021 1017-04-026 1496-01-012 2659-01-012
PROJECT ID A00127504 A00127506 A00127590 A00127507
COUNTY Hunt Hunt Hunt Hunt TOTAL EST. TF(l)l\-erAIE
HIGHWAY FM 36 FM 751 FM 1564 FM 1570
ALT BID CODE DESCRIPTION UNIT EST. FINAL EST. FINAL EST. FINAL EST. FINAL

100-6003 PREPARING ROW(TREE)(5" TO 12" DIA) EA 14.000 14.000
152-6001 ROAD GRADER WORK (ORD COMP) STA 14.000 14.000
162-6002 BLOCK SODDING SY 2,557.000 2,557.000
168-6001 VEGETATIVE WATERING MG 15.300 15.300
403-6001 | TEMPORARY SPL SHORING SF 1,134.000 1,134.000
432-6031 RIPRAP (STONE PROTECTION)(12 IN) cYy 44.000 44.000
462-6045 CONC BOX CULV (3 FT X 2 FT)(EXTEND) LF 16.000 16.000
462-6051 CONC BOX CULV (5 FT X 3 FT)(EXTEND) LF 130.000 130.000
462-6059 CONC BOX CULV (7 FT X 4 FT)(EXTEND) LF 33.000 33.000
462-6114 CONC BOX CULV (9 FT X 3 FT)(EXTEND) LF 17.000 17.000
464-6005 RC PIPE (CL I11)(24 IN) LF 4.000 4.000
466-6193 WINGWALL (PW - 2) (HW=4 FT) EA 2.000 2.000
466-6194 | WINGWALL (PW - 2) (HW=5 FT) EA 12.000 12.000
466-6195 WINGWALL (PW - 2) (HW=6 FT) EA 4.000 4.000
467-6001 SET (PIPE RUNNER ASSEMBLY) EA 4.000 4.000
467-6358 SET (TY Il) (18 IN) (RCP) (4: 1) (C) EA 6.000 6.000
467-6390 SET (TY II) (24 IN) (RCP) (4: 1) (C) EA 2.000 2.000
467-6419 SET (TY 1) (30 IN) (RCP) (4: 1) (C) EA 4.000 4.000
480-6001 CLEAN EXIST CULVERTS EA 9.000 9.000
496-6005 REMOV STR (WINGWALL) EA 19.000 19.000
500-6001 MOBILIZATION LS 2.70% 8.30% 82.10% 6.90% 100.00%
502-6001 BARRICADES, SIGNS AND TRAFFIC HANDLING MO 1.000 1.000 2.000 1.000 5.000
644-6001 IN SM RD SN SUP&AM TY10BWG(1)SA(P) EA 19.000 11.000 21.000 51.000
644-6076 REMOVE SM RD SN SUP&AM EA 5.000 5.000
658-6047 INSTL OM ASSM (OM-2Y)(WC)GND EA 48.000 48.000
666-6035 REFL PAV MRK TY | (W)8"(SLD)(090MIL) LF 1,455.000 1,455.000
666-6283 REF PROF PAV MRK TY I(W)4"(SLD)(090MIL) LF 5,222.000 37,248.000 79,330.000 33,400.000 155,200.000
666-6287 REF PROF PAV MRK TY I(Y)4"(SLD)(090MIL) LF 5,222.000 24,500.000 47,120.000 12,824.000 89,666.000
666-6291 REF PROF PAV MRK TY I(Y)4"(BRK)(090MIL) LF 4,800.000 5,720.000 2,340.000 12,860.000
672-6007 REFL PAV MRKR TY I-C EA 73.000 73.000
672-6009 REFL PAV MRKR TY II-A-A EA 65.000 547.000 830.000 308.000 1,750.000
6001-6002 | PORTABLE CHANGEABLE MESSAGE SIGN EA 2.000 2.000
6185-6002 | TMA (STATIONARY) DAY 2.000 1.000 64.000 2.000 69.000
6185-6003 | TMA (MOBILE OPERATION) HR 10.000 30.000 60.000 20.000 120.000

| ACCOUNT WORK (PARTICIATING) | o 1.000

EROSION CONTROL MAINTENANCE: LS 1.000 1.000 ESTIMATE & QUANTITY
CONTRACTOR FORCE ACCOUNT WORK (PART)
DISTRICT COUNTY CCSsJ SHEET
TXDOTCONNECT Report Generated By: txdotconnect_internal_ext Report Created On: Oct 29, 2020 3:02:36 PM Paris Hunt 0642-01-021 a4
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SUMMARY OF CROSS CULVERT ITEMS FM 1564 (CSJ: 1496-01-012)
152 403 432 462 462 462 262 464 466 466 466 467 467 267 267 480 496 658
6001 6001 6031 6045 6051 6059 6114 6005 6193 6194 6195 6001 6358 6390 6419 6001 6005 6047
ROAD  IremporaRY|  RIPRAP 1 eoNG BOX CULV| CONC BOX CULV|CONC BOX CULV|CONC BOX CULV WINGWALL | WINGWALL | WINGWALL | SET (PIPE | SET (TY ID) | SET (TY II) | SET (TY 1D INSTL OM
STATION EXISTANG WO ADER o SPL PROTECNEN) | (3 FT x 2 (5 FT X 3 (7 FT X 4 (9 FT x '3 |RC PIPE (CL1 (pw = 2) | (P = 2) | (PW - 2) | “RUNNER | (18 IN) (RCP)| (24 IN) (RCP)| (30 IN) (RcP)| CLEAN EXIST) REMOV STR/| - ASSM-
M D| SHORING USCINS FT) (EXTEND) | FT) (EXTEND) | FT) (EXTEND) | FT) (EXTEND) (HW=4 FT)| (HN=5 FT)| (HW=6 FT)| ASSEMBLY) | (4: 1) (C) (@ 1) (©) a: 1 () IFEY
STA SF cY LF LF LF LF LF EA EA EA EA EA EA EA EA EA EA
47+80 3- 5'X3'X42° RC BOX 1 162 24 54 2 2 7]
62+00 2- 5'X3' X42° RC BOX 1 162 20 38 2 2 2
79+00 18"X60° RCP W/SET 1 2
84+63 1- 3'X2'X42' RC BOX 1 16 2 2 2
94+75 24"X42" RCP 1 4 2 2
105+20 2-30"X66' RCP W/SET 4 1 2
113+63 42"X63' RCP W/SET 1 2
144+95 1- 9°X3'X42' RC BOX 1 162 17 2 2 2
154+85 1- 5'X3°X42° RC BOX 1 14 2 2 2
165+55 1- 7°X4°X42' RC BOX 1 243 16 2 2 2
181+70 1- 5'X3'X50° RC BOX 1 8 2 1 1 2
194+50 1- 5'X3'x42° RC BOX 1 162 16 2 2 2
217+80 1- 7°X4°X42' RC BOX 1 243 17 2 2 2
249+00 18°X44° RCP 1 2 2
264+18 24"X54° RCP W/SET 1 2
280+09 18"X44" RCP 1 2 2
286+24 30"X60° RCP W/SET 1 2
316+94 24"X54' RCP W/SET 1 2
322+30 18"X60° RCP 1 2 2
342+45 18"X54° RCP W/SET 1 2
392+52 1- 3'X2'X56' RC BOX 1 2 2
392+64 2-34"X64" RCP 1 4 2
PROJECT TOTALS: 14 1134 44 16 130 33 17 4 2 12 4 4 6 2 4 9 19 48
SUMMARY OF EROSION CONTROL ITEMS FM 1564 (CSJ: 1496-01-012) SUMMARY OF PAVEMENT MARKING ITEMS
162 168 644 644 666 666 666 666 672 672
6002 6001 6001 6076 6035 6283 6287 6291 6007 6009
sock  vecenate| 317 revorn | i o s R | T T e oy we e ey
LOCATION EXISTING STRUCTURE | DIRECTION | <B505Ns | VESEERING * ® S0MIL) 030MIL) 030MIL) 090MIL) MY
FROM T0 (FT) (EA) LF (LF) (LF) EA EA (EA)
Sy MG LBS FM 1570 2659-01-012 [-30 FR SH 66 16700 21 5 33400 12824 2340 308
FM 751 1017-04-026 SH 271 800° S OF APACH TR, 18624 11 1455 37248 24500 4800 73 547
47+80 3- 5'X3'X42° RC BOX| LT/RT 260 1.6 13 FM 36 0642-01-021 CR 1096 CR 1130 2611 19 5222 5222 65
62+00 2- 5'X3°'X42° RC BOX| LT/RT 250 1.5 12 FM 1564 1496-01-012 SH 34 Us 69 39665 79330 47120 5720 830
79+00 18"X60° RCP W/SET LT/RT PROJECT TOTALS: 51 5 1455 155200 89666 12860 73 1750
84+63 1- 3'X2'X42° RC BOX| LT/RT 198 1.2 10
94+75 24"X42° RCP LT/RT 116 0.7 6
105+20 2-30"X66° RCP W/SET| LT/RT
113+63 42"X63° RCP W/SET LT/RT
144+95 1- 9°X3'X42° RC BOX| LT/RT 244 1.5 12
154+85 1- 5'X3'X42° RC BOX| LT/RT 220 1.3 K
165+55 1- 7'X4'x42° RC BOX| LT/RT 330 2.0 16
181+70 1- 5'X3'X50° RC BOX| LT/RT 110 0.7 5
194+50 1- 5'X3'X42° RC BOX| LT/RT 224 1.3 11
217+80 1- 7°X4'X42' RC BOX| LT/RT 320 1.9 16 SUMMARY OF WORKZONE TRAFFIC CONTROL ITEMS SUMMARY OF REMOVAL [TEMS
249+00 18"X44° RCP LT/RT 62 0.4 3 6001 6185 6185 100
264+18 24"X54° RCP W/SET LT/RT 6002 6002 6003 6003
280+09 18°X44° RCP LT/RT a8 0.3 2
2sg+24 30"X60" REP W/SET LT/RT LoCATION PORTABLE ™A VA (MOBILE PREPARING
316+94 24°X54° RCP W/SET LT/RT CHANGEA LOCATION
322+30 18"X60° RCP LT/RT 55 0.3 3 MESSAGE STGN| (STATIONARY)| OPERATION) >
342+45 18"X54° RCP W/SET LT/RT
392+52 1- 3'X2'X56° RC BOX| LT/RT
392+64 2-34"X64° RCP LT/RT 120 0.7 6 EA DAY HR STA FM 36, ETC.
PROJECT TOTALS] 2557 15.3 126
* FOR CONTRACTORS INFORMATION ONLY; 2 CYCLES AT 50 LBS. NITROGEN PER ACRE AT 21-7-14 FM 36 (CSJ:0624-01-021) 2 0 FVM 1564 (CSJ:1496-01-012) 4 QUANTITY SUMMARY
AATERING: “BASED ON' 9 ABPLICATIONS. "G.5" RAINFALL EQUIVALENT = 0.003 MG/SY/CYCLE FM_1570 (CS.:2659-01-012) 2 20
w ) v ) FM 751 (CSJ:1017-04-026) 1 30 PROEJECT TOTALS: 14
FM 1564 (CSJ: 1496-01-012) 2 64 60
PROJECT TOTALS? 2 69 120
SHEET 1 OF 1
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Phase | ~ Initial Traffic Control

Install project limit traffic control devices (TCD) per the BC standard sheets.

Phase Il ~ Culvert Work (Cross Culverts)

Perform off-pavement culvert operations utilizing the applicable TCP (2-1)-18 layout.

Phase lll ~ Backfill, deliniator and Sodding Operations
Perform pavement backfill operations, deliniator installation and sodding utilizing TCP(2-1)-18.

Note: Preform backfill and sodding operations after the completion of each structure. Before continuing onto
following structure. For the purpose of SW3P measures.

Phase IV ~ Final Profile Pavement Markings

Install final pavement markings using TCP(3-1)-13 and TCP(3-3)-14.

Phase V ~ Project Clean Up

Remove construction debris and waste material utilizing TCP (2-1)-18.

Notes: Prior to a specific construction operation, the traffic control standard specified for the construction phase in
this narrative must be evaluated thoroughly for appropriateness. All traffic control operations must adhere to the
Texas Manual on Uniform Traffic Control Devices (TMUTCD) and the applicable Traffic Control Standards.
Construction phase order may be varied when approved by the Engineer. Submit a Work and Traffic Control
Sequence plan to the Engineer for approval. Ensure that both travel lanes are open at night. Provide access to
private property and Public Roads at all times. Provide pilot car during one lane/two way traffic operations. Road
closures must be approved by the Engineer.
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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.

deanis standard to other formats or for incorrect results or daomages resulting from its use.

DISCLAIMER:
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BARRICADE AND CONSTRUCTION (BC) STANDARD SHEETS GENERAL NOTES: R=. 44"

. . . COLORS:
The Barricade and Construction Standard Sheets (BC sheets) are intended — FLUORESCENT

to show typical examples for placement of temporary traffic control R=.13" ) : gﬂﬁggmmn
devices, construction pavement markings, and typical work zone signs. BLACK
The information contained in these sheets meet or exceed the requirements BORDER AND

R=1,1"
shown in the "Texas Manual on Uniform Traffic Control Devices" (TMUTCD). \2/ LEGEND
(~_r

31"

—_

2.57"
2.88

L7
31"

2. The development and design of the Traffic Control Plan (TCP)is the ORANGE
responsibility of the Engineer. /<; = FLUORESCENT ——

J

BACKGROUND

R=,75"
3. The Contractor may propose changes to the TCP that are signed and sealed ﬂﬁﬁﬁm

by a licensed professional engineer for approval. The Engineer may develop, WHITE BORDER
F AND SYMBOL
sign and seal Contractor proposed changes.

48"

55"
\

BLACK

5.

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

« 75"

14"

[
4"
>t

5. Geometric design of lane shifts and detours should, when possible, meet the
applicable design criteria contained in manuals such as the American
Association of State Highway and Transportation Officials (AASHTO),

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

h.l

.94

1.41 L.4I

.94

6. When projects abut, the Engineer (s) may omit the END ROAD WORK, TRAFFIC
FINES DOUBLE, and other advance warning signs if the signing would be
redundant and the work areas appear continuous to the motorists. If the
adjacent project is completed first, the Contractor shall erect the
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
revised to show appropriate work zone distance.

.94

3.0" Radius, 1.25" Border, 0.75" Indent, Black on Yel low;
—: [STAY ALERT] Font: D

4// 3.0" Radius, 1.25" Border, 0.75" Indent, Black on Orange;
4/// = [TALK OR TEXT LATER] Font: C specified length;

94
a2/

.14

-

.31"*1

I !
1.68".67"1.68".67"1.68"
1 T

7. The Engineer may require duplicate warning signs on the median side of *
divided highways where median width will permit and traffic volumes ) L 6. 38" 3

justify the signing. 8.38"

8. All signs shall be constructed in accordance with the details found in the 9"
"Standard Highway Sign Designs for Texas," latest edition. Sign details
not shown in this manual shall be shown in the plans or the Engineer shall
provide a detail to the Contractor before the sign is maonufactured. SIGN DETAIL (GZO-]OT)

9. The temporary traffic control devices shown in the illustrations of the
BC sheets are examples. As necessary, the Engineer will determine the most
appropriate traffic control devices to be used.

10. As shown on BC(2), the OBEY WARNING SIGNS STATE LAW sign, STAY ALERT TALK OR
TEXT LATER (see Sign Detail G20-10T) aond the WORK ZONE TRAFFIC FINES DOUBLE
sign with plaque shal |l be erected in advance of the CSJ limits. However " . I . . s
Thg TRAFFIC FINES DOUBLE sign will not be required on projects consisfiné Trofflc.Con+roI Devices List" (CWZTCD) gescrlbes pre-qualified ?roduc+s
solely of mobile operation work, such as striping or milling edgeline rumble on? their sourcis $Td may be found on-line at the web oddress given
strips. The BEGIN ROAD WORK NEXT X MILES, CONTRACTOR and END ROAD WORK signs below or by contacting:
shal | be erected at or near the CSJ limits.

Only pre-qualified products shall be used. The "Compliant Work Zone

Texas Department of Transportation
Traffic Operations Division - TE

11. Except for devices required by Note 10, traffic control devices should Phone (512) 416-3118

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

® Traffic
13. Inactive equipment and work vehicles, including workers’' private vehicles THE DOCUMENTS BELOW CAN BE FOUND ON-LINE AT ;;g;f’ oﬁﬂfﬁﬁw
must be parked away from travel lanes. They should be as close to the http://www.txdot.gov ITeanDePa’tmentOfoanSPO"faﬁon Standard

right-of-way |line as possible, or located behind a barrier or gquardrail,
or as approved by the Engineer. COMPLIANT WORK ZONE TRAFFIC CONTROL DEVICES LIST (CWZTCD)

DEPARTMENTAL MATERIAL SPECIFICATIONS (DMS) BARRICADE AND CONSTRUCTION
WORKER SAFETY APPAREL NOTES: MATERIAL PRODUCER LIST (MPL) GENERAL NOTES

1. Workers on foot who are exposed to traffic or to construction equipment ROADWAY DESIGN MANUAL - SEE "MANUALS (ONLINE MANUALS) " AND REOUIREMENTS

within the right-of-way shall wear high-visibility safety apparel meeting STANDARD HIGHWAY SIGN DESIGNS FOR TEXAS (SHSD)
the requirements of ISEA "American National Standard for High-Visibility BC (] ) - l 4

Apparel," or equivalent revisions, and Iabeled as ANSI 107-2004 standard TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (TMUTCD) _— bo-T4don v X007 [ove Tx00T [owe ToBOT [exe 130T

performance for Class 2 or 3 risk exposure. Class 3 garments should be TRAFFIC ENGINEERING STANDARD SHEETS ©Tx00T November 2002 P p— o8 omAr

considered for high traffic volume work areas or nigh‘l' +ime work. REVISIONS 0642 01| 021,ETC.| FM 36,ETC.

4-03 5-10 8-14 DIST COUNTY SHEET NO.

9-07 7-13
7
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No warranty of any

TxDOT assumes no responsibility for the conversion

TYPICAL LOCATION OF CROSSROAD SIGNS T- INTERSECT [ON TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING"®

ROAD WORK PACING
ROAD WORK <= NEXT X MILES SIZE 5
NEXT X MILES = | o0 111m 620-1bTL N

ROAD WORK

TN s
620-2 1 poap WoRk (Optional

q q
see Note 620-1aT CW20-1D \ . . -
1 and 4) / / ) Sign Conventional| Expressway/ Posted| Sign
4 INTERSECTED | Block - City <= | 1000°-1500° - Hwy Number Road Freeway Speed [Spocing
% a§ ROADWAY 1000° -1500° - Hwy = 1 Block - City or Series X
. - 7 I X I > Feot
h T 1
X X X 4 ee
CROSSROAD g Al . \/; Q \ Exgo MPH lcapprx.)
1
X X X . csy WORK 30 120
k * + 620-50p | WORK / 80 8 620-50p | “ORK Cw22 48" x 48" | 48" x 48"
§“ §® ZONE BEGIN min. o TRAFFIC cw23 35 160
TRAFFIC G20-5T | ROAD WORK Q R20-5T FINES CwW25 40 240
R20-5T FINES NEXT X MILES
ROAD WORK DOUBLE
NAVE - - 45 320
XX ML S DOUBLE c20-61| e |7 R20-5qTP | et CW1, CW2,
SN - ARE_PRESENT
G20-2 END A R20-50TP & —_STAIE__ CW7, CWs, 36" x 36" 48" x 48" 50 400
G20-1aT  (Optional ROAD WORK CONTRACTOR 55 500 2
see Note Cw9, Cwii,
1 ond 4) | | ROKS MRk W14 60 6002
. . . 620-2 65 7002
May be mounted on back of "ROAD WORK AHEAD" (CW20-1D) sign with approval of Engineer. CW3, Cw4, 5
(See note 2 below) CW5, CW6, | 48" x 48" | 48" x 48" 0 800
1. The typical minimum signing on o crossroad approoch should be @ "ROAD WORK AHEAD" (CW20-1D)sign ond a CSJ LIMITS AT T-INTERSECTION cws-3, 75 900 2
(G20-2) "END ROAD WORK" sign, unless noted otherwise in plans. CwW10, Cwi12 80 1000 2
2. The Engineer moy use the reduced size 36" x 36" ROAD WORK AHEAD (CW20-1D) sign mounted bock to back 1. The Engineer will determine the types and location of any additional traffic control devices, 3
with the reduced size 36" x 18" "END ROAD WORK"(G20-2) sign on low volume crossroads (see Note 4 under such as a flagger and accompanying signs, or other signs, that should be used when work is * *
"Typical Construction Warning Sign Size ond Spacing"). See the "Standard Highway Sign Designs for being performed at or near an intersection.
Texas" monual for sign details. The Engineer may omit the advonce warning signs on low volume For typicol i . divided high - nd fr
crossroads. The Engineer will determine whether o rood is low volume. This information shall be shown 2. If construction closes the road ot a T-intersection the Contractor shall place the "CONTRACTOR % ‘tor Typical sign spacings on divided highways, expressways of €eways,

see Part 6 of the "Texas Monual on Uniform Traffic Control Devices"”

in the plons. NAME " (G20-6T) sign behind the Type 3 Barricades for the road closure (see BC(10) also). . . . .
3. Based on existing field conditions, the Engineer/Inspector may require additional signs such as FLAGGER The "ROAD WORK NEXT X MILES" left arrow(G20-1bTL) and "ROAD WORK NEXT X MILES" right arrow {TMUTCD) typical application diagrams or TCP Standard Sheets.
AHEAD, LOOSE GRAVEL, or other appropriate signs. When additional signs ore required, these signs will (G20-1bTR) " signs shall be replaced by the detour signing called for in the plans.

A Minimum distance from work area to first Advance Worning sign nearest the

ns ider rt of the minimum requirements. The Engineer/Inspector will determine the proper . oy .
be considered part of the minimum requirements. The Engineer/Insp w! prope work area ond/or distance between each additional sign.

location and spacing of any sign not shown on the BC sheets, Troffic Control Plan sheets or the Work

Zone Standord Sheets.
4, The "ROAD WORK NEXT X MILES"(G20-1aT}sign shall be required at high volume crossroads to advise GENERAL NOTES

motorists of the length of construction in either direction from the intersection. The Engineer 1. Special or larger size signs may be used as necessary.

will determine whether o roadway is considered high volume.
5. Additional traffic control devices may be shown elsewhere in the plons for higher volume crossroads. 2. Distance between signs should be increased os required to have 1500 feet
6. When work occurs in the intersection areq, oppropriote traffic control devices, as shown elsewhere in advance warning.

the plons or as determined by the Engineer/Inspector, shall be in place.

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
f thi taondard t +h f + f i rrect results or damoges resulting from its use.
01-021 FM 36 HSIP\DESIGN\CAD Plan Sheets\bc-1£ adn ° STondard to other formats or for inco u 9 ulting s u

143 PM
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3. Distonce 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 I[N MULTIPLE LOCATIONS WITHIN CSJ LIMITS L |
D " 620-9TP % ¥ |BEGIN 4. 36" x 36" "ROAD WORK AHEAD" (CW20-1D)signs may be used on low volume
%’SEK crossroads at the discretion of the Engineer. See Note 2 under “"Typical
BEGIN DO TRAFFIC STAY ALERT OBEY Location of Crossroad Signs".
—_DELIN R20-5T% % g
% % G620-5T _ _p |NeT FINES WARNING
ﬁg(#DX 'I‘?L‘EE Cw-aL ‘iés‘ PASS DOUBLE "' SIGNS 5. Only diomond shaped warning sign sizes are indicated.
CW20-1D NAVE XX appropriate) B o STATE LAW
CW1-4R * %G20-6T | DR CHIS-1P | wen R20-5aTPX X|<Hen TALK OR TEXT LATER 6. See sign size listing in "TMUTCD", Sign Appendix or the "Standord Highway
!\‘ggk ST @ G20-10T% % R20-3T% % Sign Designs for Texas" monual for complete list of available sign design
CONTRACTOR .
' _— >M<P|| CW13-1P Type 3 Barricade or X X X M X sizes.
CW20-1D channelizing devices \
,L/. //J“.“o"',, \ » q q 4 q q q q

< / N _ e B : LI;ZGBEND' :
=> / o::m\ <& / / <& : %o 54 / T = Ol:io ype 3 Barricade

Channel izing Devices

\

q
4 = o // = | /egiming of SPEED/ ' m | ¥ ;
e— = Z NO-PASSING R2-1| LIMIT WORK ZONE | 20727 X ¥ -l Sign

a_. 77 .
3X Chonnelizing CcSJ Limit b line should
Devices ) o ROA%NgoRK coordinate @ >< >< See Typical Construction
When extended distances occur between minimal work spaces, the Engineer/Inspector should ensure odditional with sign Warning Sign Size and
"ROAD WORK AHEAD" (CW20-1D)signs are placed in advance of these work areas to remind drivers they are still G20-2 % ¥ location NOTES X Spacing char+ or the
within the project Iimits. See the opplicable TCP sheets for exact location and spacing of signs ond TMUTCD for sign
channel izing devices. The Contractor shall determine the appropriate distance spacing requirements.
to be placed on the G20-1 series signs and "BEGIN ROAD
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM OF THE CSJ LIMITS WORK NEXT X MILES" (G20-5T)sign for each specific project. SHEET 2 OF 12
ke > ¥%620-50P | Hors STAY ALERT This distance shall replace the "X" and shall be rounded
BEGIN SPEED OBEY to the nearest whole mile with the approval of the Engineer. gco Traffic
% ¥ 620-5T (ROAD WORK | | 1yt TRAFE IC ; WARNING No decimals shall be used. Operatlons
ROAD ¥*R20-5T | FINES l SIGNS I Texas Department of Transportation Standard
CLOSED|R11-2 -4 e >< >< DOUBLE STATE LAW (®) The "BEGIN WORK ZONE" (G20-9TP) and "END WORK ZONE" (G20-2bT)
Type 3 A 20-6T|  sume ¥ XR20-50TP| udhishs TALK OR TEXT LATER shall be used as shown on the sample lgyout when advance
CVII 6 Barricade or W1 3-1P W20 1E xx | —conmcie— ¥ %R2-1 L one Presn | ();ezge-IOT ;2&'3T signs are required outside the CSJ Limits. They inform the
channelizing MPH motorist of entering or leaving a part of the work zone
devices lying outside the CSJ Limits where traffic fines may double BARRICADE AND CONSTRUCT ION
X X X X X X X if workers are present.
/ d d d // d d d d d . . L. PROJECT LlMlT
. ¥ ¥ Required CSJ Limit signing. See Note 10 on BC(1). TRAFFIC
\ 1 | FINES DOUBLE signs will not be required on projects
o <= consisting solely of mobile operations work.
I Channelizing ~———CSJ Limit |::> Area for plaocement of "ROAD WORK AHEAD" (CW20-1D)sign BC (2) - l 4
/ T g Devices | and other signs or devices as called for on the Traffic FlLE: bo-14. dgn oN: TxDOT ‘CK:TxDOT‘DW: TXDOT | ck: TxDOT
WORK ﬂ // P X "\SPEED R2-1 Control Plan. ©TxDOT November 2002 CONT |SECT JoB HIGHWAY
fe—————=
SPACE ROA%NRORK LIMIT @ Contractor will install a regulatory speed |imit sign at REVISTONS 0642 01| 021,ETC. | FM 36, ETC.
>< >< the end of the work zone. 9-07 8-14 DIST COUNTY SHEET NO.
G20-2 % ¥ 7-13 PAR HUNT §
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TYPICAL APPLICATION OF WORK ZONE SPEED LIMIT SIGNS

Work zone speed limits shall be regulatory, established in accordonce with the "Procedures for Establishing Speed Zones, "
ond opproved 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

ane-direction onty. cs. of work activity and not throughout the entire project. Sioning shown for .
See BC(2) for LIMITS Regulatory work zone speed signs (R2-1) shall be removed See BC(2) for LIMITS
additional odvance . . additional advance
signing. or covered during periods when they are not needed. signing.

TxDOT assumes no responsibility for the conversion

The use of this stondard is governed by the "Texas Engineering Practice Act".
01-021 FM 36 HSIP\DESIGN\CAD Plan Shee+s\bc—liﬁhéﬂ'5 standard to other formats or for incorrect results or damoges resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
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il
: @ \ }\\\\\\§§\\\\ AN\

IO |o k)\\\\ b ANNY ANNNNNY b |o |o |o
\ ‘ See General ‘ ‘ ‘ ‘ See General
(750" - 1500") Note 4 See General Note 4 (750" - 1500") Note 4
[ |
WORK
620-5aP
SPEED ZONE
LIMIT o Yons | c20-50p SPEED )
7 O e ?_Fl’ﬁll-iP LIMIT WORK Vzvgﬁg 620-50p LIMIT
SPEED A ZONE | G20-5aP ->a
R2-1 60 LIMIT 6 O R2-1 7 O R2-1 SPEED SPEED 7 O R2-1
CW3-5 R2-1 LIMIT LIMIT
6 O 6 O R2-1 6 O 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. Regulatory work zone speed Iirpi’rs should be used only for sections of construction
the traffic control plans when restricted geometrics with a lower design projects where speed control is of major importance.
speed are present in the work zone and modification of the geometrics to 2. Regulatory work zone speed |imit signs shall be placed on supports at a 7 foot minimum
Q higher design speed is not feasible. mounting height.
Long/Intermediate Term Work Zone Speed Limit signs, when approved as described 3. ipeed zanz_mg:? Gref'llu“'}omd for one direction of travel ond are normally posted
above, should be posted and visible to the motorist when work activity is present. or eoch direction of travel.
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 motorists to safely negotiate the work area, including: 40 mph and greater 0.2 to 2 miles
a) rough road or damaged pavement surface 35 mph and less 0.2 to 1 mile
b) substantial alteration of roadway geometrics (diversions)
¢) construction detours 5. Regulatory speed Iimit 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 L 6. Fabrication, erection and maintenance of the"ADVANCE SPEED LIMIT" (CW3-5)sign,
As long as any of these conditions exist, the work zonme speed limit signs "WORK ZONE" (G20-5aP) ploque 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 noted under "REMOVING OR COVERING" on BC(4).
This type of work zone speed l'imit may be inc!uded on the desigrj of 8. Techniques that may help reduce traffic speeds include but are not limited to: SHEET 3 OF 12
the traffic control plans when workers or equipment are not behind concrete A. Law enforcement. ' ® Traffic
barrier, when work activity is within 10 feet of the traveled way or actually B. Flagger stationed next to sign. = 0'[’)%?5%’;:5
in the fravelled way. C. Portable changeable message sign (PCMS). A 7exas Department of Transportation Standard
L. . L. D. Low-power (drone) radar transmitter.
Short Term Work Zone Speed Limit signs should be posted aond 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 details above are for illustration only. . BARRchDE AND CONSTRUCT lON
(See Removing or Covering on BC(4)). Work Zone Speed Limits should only be posted as approved for each project. WORK ZONE SPEED L lMl T
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) - l 4
FILE: bc-14. dgn o TxDOT  [eks TXDOT [owe TxDOT [ ex: TxDOT
©TxDOT November 2002 CONT | SECT JoB HIGHWAY
REVISIONS 0642 01| 021,ETC.| FM 36,ETC.
9-07 8-14 DIST COUNTY SHEET NO.
13 PAR HUNT 9
EXi




No warronty of any
ility for the conversion

TxDOT assumes No responsi

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

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

kind is made by TxDOT for any purpose whotsoever.

DISCLAIMER:

TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS

Sign supports shall
extend more than
172 way up the
back of the sign
substrate.

FRONT ELEVATION
Wood, metal or
Fiber Reinforced Plastic

Splicing embedded perforated square metal tubing in order to extend post
height will only be al lowed when the splice is mode using four bolts, two
above and two below the spice point. Splice must be located entirely behind
the sign substrate, not near the base of the support. Splice insert lengths
should be at least 5 times nominal post size, centered on the splice and
of at least the same gauge material.

o N\ g
§ N/ 3
[]
g 1 5 T
: 7.0° min. — o
o o-6 9.0" max. 216 or 3 7.0 mi
> N R 1 . (=] d L /s min, ..
g‘___* =" T' = [greater '&OIM& w 2 9.0 max. B ﬁtﬁo min.
W27 Ny —‘[
VA S 1 4Zzgz,z
Paved RSTIS TS Paved > //\\\///Q\m 10 *
shoulder shoulder Nl
Sz
% Wnhen 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 plaques 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 surfoce of the parent sign.
| support ATTACHMENT FOR SIGN SUPPORTS Attachment to wooden supports
——— = shﬂjr' not will be by bolts and nuts
J L RIK -T_ zggv;“g? , or screws. Use TxDOT's or
:ﬁﬁlﬁqu 9 manufacturer’s recommended
=4 M /// procedures for attaching sign
) substrates to other types of
- N -~ )
TTE,fIETFH > Suppor t sign supports
. shal | not R@ AD |
FH qE protrude < 3
- [t above sign ri ri M
D .
DOUBLE O WORIK 1 s oR Nails shall NOT
|=;M=a Il I be al lowed.
ﬁzw 'AH EAD Each sign
RE_#RESENT 11
shall be attached

directly to the sign
support. Multiple
signs shall not be
joined or spliced by
ony meons. Wood
supports shall not be
extended or repaired
SIDE ELEVATION by splicing or
Wood other means.
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STOP/SLOW PADDLES

STOP/SLOW paddies ore the primary method to control traffic

by floggers. The STOP/SLOW paddle size should be 24" x 24"

as detailed below. 1.

2. When used at night, the STOP/SLOW paddie shall be
retroreflectorized.

3. STOP/SLOW poddies may be attached to a staoff with o minimum
length of 6’ to the bottom of the sign.

4. Any lights incorporated into the STOP or SLOW paddle foces

shall only be os specifically described in Section 6E.03 2.

Hand Signaling Devices in the TMUTCD.

™ .
a,
24"
5.
A 6.
5 24" > < 20 >

Bockground - Red
Legend & Border - White

Bockground - Orange
Legend & Border - Black

CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS
WITHIN THE PROJECT LIMITS

Permonent signs ore used to give notice of traffic lows or regulations, call
attention to conditions that are potentially hozardous to traffic operations,
show route designations, destinations, directions, distonces, services, points
of interest, ond other geographical, recreational, or cultural information.
Drivers proceeding through o work zone need the same, if not better route
guidance as normally installed on @ roadway without construction.

When permanent regulatory or warning signs conflict with work zone conditions,
remove or cover the permonent signs until the permanent sign message matches
the roadway condition.

When existing permonent signs are moved ond relocated due to construction
purposes, they shall be visible to motorists at all times.

[f existing signs ore to be relocated on their original supports, they shall be
instal led on crashworthy bases as shown on the SMD Standord sheets. The signs
shal | meet the required mounting heights shown on the BC Sheets or the SMD
Stondords. This work should be paid for under the appropriate pay item for
relocating existing signs

[f permanent signs are to be removed and relocated using temporary supports,
the Contractor shall use crashworthy supports as shown on the BC sheets or the
CWZTCD. The signs shall meet the required mounting heights shown on the

BC Sheets or the SMD Standards during construction. This work should be paid
for under the appropriate pay item for relocating existing signs.

Any sign or traffic control device thot is struck or damaged by the Controctor
or his/her construction equipment shall be replaced as soon as possible by the
Contractor to ensure proper guidance for the motorists. This will be subsidiary
to [tem 502.

GENERAL NOTES FOR WORK ZONE SIGNS

1.
2.
3

4.

5.

Contractor shall install and maintain signs in @ straight ond plumb condition and/or as directed by the Engineer.

Wooden sign posts shall be painted white.
Barricades shall NOT be used as sign supports.
A1l signs shall be installed in accordance with the plans or os directed by the Engineer. Signs shall be used to regulate, worn, and
guide the traveling public safely through the work zone.
The Contractor may furnish either the sign design shown in the plans or in the "Stondard 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 varigtion in the plons shall be documented by written 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 I[nspector’s TxDOT diary and having both the Inspector and Contractor initial ond dote the agreed upon changes.
The Controctor shall furnish sign supports listed in the "Compliaont Work Zone Traffic Control Device List" (CWZTCD). The Contractor
shall install the sign support in accordonce with the monufacturer’s recommendations. If there is a question regarding installation
procedures, the Contractor shall furnish the Engineer o copy of the manufacturer’'s installation recommendotions so the Engineer can
verify the correct procedures are being followed.
The Controctor is responsible for installing signs on approved supports and replacing signs with domaged or cracked substrates and/or
damaged or marred reflective sheeting as directed by the Engineer/Inspector.
[dentification markings may be shown only on the bock of the sign substrate. The moximum height of letters ond/or compony logos used
for identification shall be 1 inch.
The Contractor shall replace domaged wood posts. New or domaoged wood sign posts shall not be spliced.

RAT OF K _( fine the "“Tex 1 niform Troffic trol Devices" Part 6)

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 type of work being performed. The

Contractor is responsible for ensuring the sign support, sign mounting height and substrate meets manufacturer’'s recommendations in

regard to crashworthiness ond duration of work requirements.

a. Long-term stationary - work that occupies a location more than 3 days.

b. Intermediate-term stationory - work that occupies o location more than one daylight period up to 3 days, or nighttime work lasting
more than one hour.

c. Short-term stationory - daytime work that occupies a location for more than 1 hour in @ single daylight period.

d. Short, duration - work that occupies a location up to 1 hour.

e. Mobile - work that moves continuously or intermittently (stopping for up to approximately 15 minutes.)

SIGN MOUNTING HE IGHT

1.

The bottom of Long-term/Intermediate-term signs shall be ot least 7 feet, but not more than 9 feet, above the paved surface, except
as shown for supplemental plaques mounted below other signs.

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.

3. Long-term/Intermediate-term Signs moy be used in lieu of Short-term/Short Duration signing.

4, Short-term/Short Duration signs shall be used only during daylight and shall be removed at the end of the workday or raised to
appropr iate Long-term/Intermediate sign height

5. Regulatory signs shall be mounted at least 7 feet, but not more thon 9 feet, above the paved surface regardless of work duration.

F
1. The Controctor shall furnish the sign sizes shown on BC (2) unless otherwise shown in the plans or as directed by the Engineer.
TRAT

1. The Controctor shall ensure the sign substrate is installed in accordance with the monufacturer’s recommendations for the type of sign
support that is being used. The CWNZTCD Iists eoch substrate that con be used on the different types and models of sign supports

2. “"Mesh" type materials are NOT an opproved sign substrate, regordless of the tightness of the weave.

3. All wooden individual sign panels fabricoted from 2 or more pieces shall have one or more plywood cleat, 1/2" thick by 6" wide,

fastened to the back of the sign and extending fully across the sign. The cleat shall be aottoched to the back of the sign using wood
screws that do not penetrate the face of the sign panel. The screws shall be placed on both sides of the splice and spoced at 6"
centers. The Engineer moy approve other methods of splicing the sign face.

REFLECTIVE SHEETING

1.

A1l signs shall be retroreflective and constructed of sheeting meeting the color and retro-reflectivity requirements of DMS-8300
for rigid signs or DMS-8310 for roll-up signs. The web address for DMS specifications is shown on BCi(1).

2. White sheeting, meeting the requirements of DMS-8300 Type A, shall be used for signs with a white background.
3. Orange sheeting, meeting the requirements of DMS-B8300 Type B or Type Cp , shall be used for rigid signs with orange backgrounds.
SICN LETTERS

1.

All sign letters and numbers shall be cleor, and open rounded type uppercase alphobet letters as approved by the Federal Highway
Administration (FHWA) and as published in the "Standard Highway Sign Design for Texas" monual. Signs, letters aond numbers shall be of
first class workmanship in accordance with Department Standords and Specifications.

REMOVING OR COVERING

1.
2.

o

N?\m

S

When sign messages may be confusing or do not apply, the signs shall be removed or completely covered.

Long-term stationary or intermediate stationary signs installed on square metal tubing may be turned oway from traffic 90 degrees when
the sign message is not applicoble. This technique may not be used for signs installed in the medion of divided highwoys or near any
intersections where the sign moy be seen from approoching troffic.

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

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 foce and maintain their opaque properties under automobile headlights at night, without domoging the sign sheeting.
Burlop shall NOT be used to cover signs.

Duct tope or other adhesive material shall NOT be affixed to o sign face.

Signs and anchor stubs shall be removed and holes backfilled upon completion of work.

IGN SUPPORT WEIGHTS

8.

FLAGS ON SIGNS FILE:

1.

Where sign supports require the use of weights to keep from turning over,
the use of sandbogs with dry, cohesionless sond should be used.

The sandbags will be tied shut to keep the sand from spilling and to
maintain a constont weight.

Rock, concrete, iron, steel or other solid objects shall not be permitted
for use os sign support weights

SHEET 4 OF 12

Traffic
Operations
Division
Standard

=t

I Texas Department of Transportation

Sandbags should weigh a minimum of 35 Ibs and @ moximum of 50 Ibs.
Sandbogs shall be made of @ durable moterial that tears upon vehicular
impact. Rubber (such as tire inner tubes) shall NOT be used.

Rubber bal lasts designed for channelizing devices should not be used for
ballast on portable sign supports. Sign supports designed and manufactured
with rubber boses may be used when shown on the CNZTCD Iist.

Sandbags shall only be placed along or laid over the base supports of the
traffic control device and shall not be suspended above ground level or
hung with rope, wire, chains or other fasteners. Sandbags shall be placed
along the length of the skids to weigh down the sign support.

Sandbags shall NOT be placed under the skid and shall not be used to level
sign supports placed on slopes.

BARRICADE AND CONSTRUCTION
TEMPORARY SIGN NOTES

BC(4)-14

bc-14. dgn DN: - TXDOT ‘CK:TXDOT‘DW: TxDOT |ck: TxDOT

Flags may be used to draw attention to warning signs. When used the flag ©TxDOT _November 2002 CONT | SECT b AIGHwAY

shall be 16 inches square or larger and shall be orange or fluorescent REVISIONS 0642 01| 021,ETC. | FM 36,ETC.

red-orange in color. Flaogs shall not be allowed to cover any portion of 9-07 8-14 DSt COUNTY SHEET nO.

the sign face. 7-13 PAR HUNT 10
5



No warranty of any

ges resulting from its use.

TxDOT assumes no responsibility for the conversion

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

of this standard to other formats or for incorrect results or dama

kind is made by TxDOT for any purpose whatsoever.
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Max i mum 24" 2%6 Sign Sign > Sign Sign
Moximun axd o = 12 sa. ft. of i F———_ iq - Post . Post :| . Post Post
21 sq. ft. of wood I ] fon foce 2x6 i :
/ sign face A post 246 27" \\ 2%6 f
- o2 .
2 - S P S . :
I I L 0 : :
O <
I I x4 K L1 p 'ﬁ 5 K H e
4x4 " . .
wood ¥ x 60 x4 <1¢] desirabie <2 desiravle
/ post 72" block block “|e s |9
I' Ll I' [l 18"
l - HH o HH
| " N 34" min, .m Optional RA
H H and Length of skids moy 48" E E strong soils, | reinforcing 5 g
Top wood be increased for minimum oe 55" min. in Sleeve ——a |0 34" min. in Base
See BC (4} post additional stability. sle weak soils. (172" larger oo strong soils, See the CWZTCD Post
for sign Top HE than sign ‘}'f' 55" min. in for embedment.
30" height 24 /2"4 x 40 X See BC(4) anchor Stub HE post) x 18 HE weak s0i Is.
requirement — for sign 24" 2x4 brace nchor Stul HH NH
q - 2x6 heighg _ / (174" larger E E Anch(“>r Stub : 2
1 requirement 3/8" bolts w/nuts than sign o (174" lorger  (s]e
[ [N O Ll il = or 3/8" x 3 1/2" S post) ———=|33 LA H
N B =T <& (min.) la HH HH
——l N N scrows D N N N
40" 36" Front 4x4 block 4x4 block . OPTION 1 (AOPJIONSTZ ) OPTION 3
Front Sice sice (Direct Embedment} nehor Stub (Anchor Stub and Reinforcing Sleevel) WING CHANNEL
ron R T P T
Lap-splice/base
SKID MOUNTED WOOD SIGN SUPPORTS PER:R”ED — MET”L — S Cofed ach
LONG/ INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS O G OUND MOUN ED SIGN SU OR S
Refer to the CWZTCD and the monufacturer’s installation procedure for each type sign support.
The maximum sign square footage shall adhere to the manufacturer’s recommendation.
Two post installations can be used for larger signs.
16 sq. ft. or less of any rigid sign 1172 WEDGE ANCHORS
9 sq. ft. or less- substrate listed in section J.2.d of |~ dia. (typ) Both steel and plastic Wedge Anchor Systems as shown
10mm extruded the CNZTCD, except 5/8" plywood. '_ on the SMD Standard Sheets may be used as temporary
thinwall plostic 1/2" plywood is al lowed. sign supports for signs up to 10 square feet of sign
" p face. They may be set in concrete or in sturdy soils
sign only if opproved by the Engineer. (See web address for
g "Traffic Engineering Standard Sheets" on BC(1)).
i- @ 3/8" x 3" gr. 5 bolt 18"
o {2 per support) joining
B sign panel and supports OTHER DES I GNS
4 MORE DETAILS OF APPROVED LONG/INTERMEDIATE
° . AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
S g'f"‘;ﬁ;'f‘f”l‘c CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION.
q :2332 p:sl 3/4" x 11 foot GENERAL NOTES
A (DO NOT SPLICE) 1374 " x 1 3/4 " x 129" Nominal |number Max i mum Minimum | Drilled 1. Nails may be used in the assembly of wooden sign
[ (hole to hole) 12 ga. support Post of Sq. feet of Soil Hole(s) supports, but 3/8" bolts with nuTs_or 3/8" x 31/2"
I | 3/4" galv. round telescopes into sleeve Size |Posts| Sign Face | Embedment|Required lag scu;(_aws must be used on every joint for final
gy with 5/16" holes i W) " " o o connection.
W or 1 3/4" x 1 3/4" : . N
[l . . . . ~ 4 x 4 2 21 36" NO 2. No more thaon 2 sign posts shall be placed within o
M square tubing lOBQQIe)xIé 324 Sq:q?: p;:cz(l;med > 7x6 1 21 36" YES 7 ft. circle, except for specific materials noted on the
loid - .. CNZTCD List.
Upright must Tl I — tubing diagonal brace 5 1x6 | 2 36 36 YES 's
+e|e§copel+o . I [e o o o #)e o 0o o o Q I - 3. When project is completed, all sign supports and
provide 7' height °f WOOD POST SYSTEM FOR GROUND foundations shall be removed from the project site.
above pavement 28" | 1374 " x 1 3/4 " x 32 (hole MOUNTED SIGN SUPPORTS This will be considered subsidiary to Item 502.
°¥f to hole) 12 ga. square perforated : :;
o tubing cross brace N [ see BC(4) for definition of "Work Duration.”
. o 3/8" X 4-1/2 ar. Wood sign posts MUST be one piece. Splicing will
7 o [e] 5 BOLT (TYP )gr _— . _{ * NOT be allowed. Posts shall be painted white.
Jio . = -
27/ N D A See the CWZTCD for the type of sign substrate
— pin ot angle - - N " that can be used for each approved sign support.
i i acaa P aded 10 N ~l 8 @3/8 * X 3" gr.
) match sideslope 3 o = H 5 bolt
36 N ° 13/4" x13/4" x 129" : SHEET 5 OF 12
2.5° = " (hole to hole) : ~ ® Traffic
Welds fo start @116 12 go. square s S ; Ogerations
lelds to start on 7 er forated o ;P ivision
opposite sides Er)ubing upright ——» . _%m_ . I Texas Department of Transportation Standard
going in opposite N7 3"
directions. Minimum . \
weld, do not 48 -2" x 2" x
i o S cosrerety weices | BARRICADE AND CONSTRUCTION
weld &7 upright (hole to hole) N s
% 2" | [Fesssssvsevcssssssess] 12 go. perforated TYPICAL SlGN SUPPORT
weld—— N[5 weld starts here tubing skid 2" x 2" x 8"
starts 4 weld | 5 (hole to hole)
here 4 I 12 go. square
SINGLE LEG BASE per forated -
Side View tubing sleeve BC ‘5) l 4
| | welded to skid FILE: be-14. dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT
I 60" | ©TXDOT November 2002 CONT |SECT JOB HIGHWAY
T P RF AT REVISIONS 0642 01| 021,ETC. | FM 36,ETC.
SKID MOUNTED PERFORATED SQUARE STEEL TUBING SIGN SUPPORTS 9-07 g-14
7-13 PAR HUNT 11
00
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WHEN NOT [N USE, REMOVE THE PCMS FROM THE RIGHT-OF-WAY OR PLACE THE PCMS RECOMMENDED PHASES AND FORMATS FOR PCMS MESSAGES DURING ROADWORK ACTIVITIES
BEHIND BARRIER OR GUARDRAIL WITH SIGN PANEL TURNED PARALLEL TO TRAFFIC . v o
(The Engineer may approve other messages not specifically covered here.)
PORTABLE CHANGEABLE MESSAGE SIGNS
1. The Engineer/Inspector shall approve all messages used on portable . .
changeable messoge signs (PCMS) . Phose ] . Cond i '|' i on |_ i S'l's PhGSG 2: POSS | b I e Componen'l' L | STS
2. Messages on PCMS should contain no more thon 8 words (about four to
ignt characters per word), not incluging simple words such os *10, f600/Lame/Ramp C| i Action to Take/Effect on Travel Location Warning ** Advance
3. Messznges s;muld consist of a single phase, or two phases that oa ane/sRamp osure Lis Other Condition List List List List Notice List
alternate. Three-phase messages are not al lowed. Each phase of the
message should convey a single thought, ond must be understood by FREEWAY FRONTAGE ROADWORK ROAD MERGE FORM AT SPEED TUE-FRI
itself. CLOSED ROAD XXX FT REPAIRS RIGHT X LINES FM XXXX LIMIT XX AM-
4. Use the word "EXIT" to refer to an exit ramp on a freeway; i.e., X MILE CLOSED XXXX FT RIGHT XX MPH X PM
"EXIT CLOSED." Do not use the term "RAMP."
5. Always use the route or interstate designation (IH, US, SH, FM) ROAD SHOULDER FLAGGER LANE DETOUR USE BEFORE MAX IMUM APR XX-
6 ;;g:o,:i’fZe’f:ﬁengx;ﬂwz‘;ﬂorgjggfmgr+°P<CJM;°:§::Z;E sonel should be CLOSED CLOSED XXXX FT NARROWS NEXT XXXXX RAILROAD SPEED XX
. in u i y u -
o minimum 7 feet above the roadway, where possible. AT SH XXX XXX FT XXXX FT X EXITS RD EXIT CROSSING XX MPH X PM-X AM
7. The message term "WEEKEND" should be used only if the work is to —
start on Saturdoy morning and end by Sunday evening at midnight. ROAD RIGHT LN RIGHT LN TWO-WAY USE USE EXIT NEXT MINIMUM BEGINS
Actual days ond hours of work should be displayed on the PCMS if work CLSD AT CLOSED NARROWS TRAFFIC EXIT XXX I-XX X SPEED MONDAY
is to begin on Friday evening and/or continue into Monday morning. FM XXXX XXX FT XXXX FT XX MILE NORTH MILES XX MPH
8. The Engineer/Inspector may select one of two options which are avail-
able for displaying a two-phase message on @ 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 UsS XXX SPEED MAY XX
9. Do not "flash" messages or words included in a message. The messoge CLOSED OPEN XXXX FT XXX FT SOUTH TO I-XX N EXIT 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 |ines of the message the same and changing the third Iine. CENTER DAYTIME LOOSE UNEVEN TRUCKS WATCH XXXXXXX RIGHT MAY X-X
11. Do not use the word "Danger” in message. LANE LANE GRAVEL LANES USE FOR T0 LANE 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 XXXXXXX EXIT XX AM
on a PCMS. Drivers do not understand the message.
13. Do not display messages that scroll horizontally or vertically ocross NIGHT I-XX SOUTH DETOUR ROUGH WATCH EXPECT US XXX USE NEXT
the face of the sign. LANE EXIT X MILE ROAD FOR DELAYS T0 CAUTION FRI-SUN
14, The following table Iists abbreviated words and two-word phrases that CLOSURES CLOSED XXXX FT TRUCKS FM XXXX
are acceptable for use on a PCMS. Both words in a phrase must be
disployed together. Words or phrases not on this Iist should not be VARIOUS EXIT XXX ROADWORK ROADWORK EXPECT PREPARE DRIVE XX AM
cbbrevidfed, Unless snown 1 the TWUITCD. LANES CLOSED PAST NEXT DELAYS TO SAFELY TO
15. PCMS charocter height should be at leost 18 inches for trailer mounted
units. They should be visible from at least 1/2 (.5) mile and the text 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 hove o choracter height of 10 inches EXIT RIGHT LN BUMP UsS XXX REDUCE END DRIVE NEXT
16 Egghm??;ebgflsg;sr’lzhgzm g; ;:gizr:goozeﬁé message board rather than CLOSED 10 BE XXXX FT EXIT SPEED SHOULDER WITH TUE
left or right justified, CLOSED X MILES XXX FT USE CARE AUG XX
17. If disabled, the PCMS should defoult 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 SIGNAL SHIFT OTHER FOR XX PM-
bars is appropriate. CLOSED TUE - FRI XXXX FT ROUTES WORKERS XX AM
XXXXXXXX STAY x
WORD OR PHRASE ABBREVIATION WORD OR PHRASE | ABBREVIATION CEIC_)\S/ED % LANES SHIFT in Phase 1 must be used with STAY IN LANE in Phase 2. LimE % % See Application Guidelines Note 6.
Access Road ACCS RD Major MAJ
Alternate ALT Miles MI
Avenue AVE Miles Per Hour MPH
est Route BEST RTE Minor MNR APPLICATION GUIDELINES WORDING ALTERNATIVES
oulevard IF-l\[;g nondo{ mgM 1. Only 1 or 2 phases are to be used on a PCMS. 1. The words RIGHT, LEFT and ALL con be interchanged as appropriate.
Cr'dc'% CANT N“m N 2. The 1st phose (or both) should be selected from the 2. Roadway designations IH, US, SH, FM and LP can be interchanged as
anno or "Road/Lane/Ramp Closure List" and the "Other Condition List". appropriate.
Center _ CTR Nor thbound (route) N 3. A 2nd phase can be selected from the "Action to Toke/Effect 3. EAST, WEST, NORTH and SOUTH (or abbreviations E, W, N and S) can
Eggg;mc*'m CONST AHD Parking PKING on Travel, Location, General Worning, or Advance Notice be interchonged as appropricte.
CROSSING XING Road RD Phase Lists". 4, Highway names ond numbers replaced as appropr iate.
7 TOURRT Right Lane RT LN 4. A Location Phase is necessary only if a distance or location 5. ROAD, HIGHWAY and FREEWAY can be interchonged as needed.
ge*g“: oute ggN(T)U E Saturday SAT is not included in the first phase selected. 6. AHEAD may be used instead of distances if necessary.
20 No Service Road SERV_RD 5. If two PCMS are used in sequence, they must be separated by 7. FT ond MI, MILE and MILES interchanged os appropr iate.
Eost E Shoul der SHLDR a minimum of 1000 ft. Eoch PCMS shall be Iimited to two phases, 8. AT, BEFORE and PAST interchanged as needed.
:as‘rbound {route) E Slippery SLIP and should be understandable by themselves. 9. Distonces or AHEAD can be eliminated from the messoge if a
| cmergency 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, calendor days should be replaced with
Entrance, Enter |ENT Speed SPD days of the week. Advance notification should typically be for
::g::z:wtsne :ig WI;N g'frze'f 2LN no more than one week prior to the work.
E E unda
poctees — [ROCFT el (o e
0g Ahea T TEMP ® B
Freewoy FRUY, FWY Thorsday THURS PCMS SIGNS WITHIN THE R.O.W. SHALL BE BEHIND GUARDRAIL OR =k Operations
Freewoy Blosked [FHY BLKD To Downtown TO DWNTN CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4) M 7exas Department of Transportation | Syanar
raffic
Hozar dous Driving [ FAZ DRIVING | [rerelors VRS PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC ON THE
Hozordous Noer 1 HAZWAT Toosday TUES UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION ARRICADE A TRUCT
i - < 0
Vehtele T Tine Winofes |TINE W OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS BARRICADE AND CONSTRUCTION
Highwoy S Vehicies (s7 VER, VERS SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT. PORTABLE CHANGEABLE
- . Worning WARN
Loformotion 1o Wednesday _ WD ___ FULL MATRIX PCMS SIGNS MESSAGE SIGN (PCMS)
Junction JCT azégh'r Limit z LI 1. When Full Motrix PCMS signs ore used, the character height ond legibility/visibility requirements shall be mointained as listed in Note 15 under "PORTABLE
Left LFT WesToound routeT W CHANGEABLE MESSAGE SIGNS" above. BC(6)-14
Left Lane LFT LN Wet Pavement WET PVMT 2. When symbol signs, such as the "Flogger Symbol"(CW20-7) are represented grophically on the Full Matrix PCMS sign ond, with the approval of the Engineer, it
Lane Closed LN CLOSED Will Not WONT shal | maintain the legibility/visibility requirement Iisted above. FILE: bo-14. dgn o TxDOT [ck: TxDOTJow:  TxDOT [oxs TxDOT
Lo!/er Level LWR LEVEL 3. When symbol signs are represented graphically on the Full Matrix PCMS, they shall only supplement the use of the static sign represented, aond shall not substitute ©TxD0T November 2002 CONT |sEcT J0B HIGHWAY
Maintenance MAINT for, or replace that sign. REVISIONS 0642 01| 021,ETC.| FM 36,ETC.
Roadwa 4, A full matrix PCMS moy be used to simulate a flashing arrow board provided it meets the visibility, flash rate ond dimming requirements on BC(7), for the - -
y . i i i i i isibili i i i 9 07 8 14 DIST C[:UNTY SH’EET NO.
designation # IH-number, US-number, SH-number, FM-number same size arrow. 7-13 PAR HUNT 12
To0




No warranty of any
ility for the conversion

TxDOT assumes no responsi

1. Borrier Reflectors shall be pre-qualified, and conform to the color and

ivi i ; TE H Barrier Reflector on Arrow Boards may be located behind channelizing devices in place for a shoulder
;:;::g:;:zqzeg:I;gﬂgg*:»ro:hzﬁgg,??a|Ap||r(|)§:cg: E?Zgu%gféggrzggner 16" tall plastic bracket toper or merging taper, otherwise they shall be delineated with four (4) channelizing
devices placed perpendicular to traffic on the upstream side of traffic.
shown on BC(1),
2. Color of Barrier Reflectors shall be as specified in the TMUTCD. The
cost of the reflectors shall be considered subsidiary to Item 512.

1. The Flashing Arrow Board should be used for all Iane closures on multi-lane roodways, or slow
moving maintenance or construction activities on the travel Ianes.
2. Flashing Arrow Boards should not be used on two-lane, two-way roadways, detours, diversions
Mox. spacing of barrier or work on shoulders unless the "CAUTION" display (see detail below) is used.
reflectors is 20 feet 3. The Engineer/Inspector shall choose all appropriate signs, barricades and/or other traffic
. : | devices that should be used in conjunction with the Flashing Arrow Board.
Attach the delineators as per contro

Barrier ; . 4, The Flashing Arrow Board should be oble to display the following symbols:
monufacturer’s recommendations.

Reflectors

LOW PROFILE CONCRETE BARRIER (LPCB)

° °
° °
° ° °
CONCRETE TRAFFIC BARRIER (CTB) o o
- - - See D & OM (VIA) . .
3. Where traffic is on one side of the CTB, two (2) Barrier Reflectors N ry OR ry
shal |l be mounted in gpproximately the midsection of each section of CTB. °
An alternate mounting location is uniformly spaced at one end of each ° °
CTB. This will allow for attachment of a barrier grapple without Install @ minimum of o o o °
damaging the reflector. The Barrier Reflector mounted on the side of 3 Barrier Reflectors ® 0 ° L4 o
the CTB shall be located directly below the reflector mounted on top of o5 per monufocturer’s .° .‘
the barrier, as shown in the detail above. .
4, Where CTB separates two-way traffic, three barrier reflectors shall be recommendat ions. 4 CORNER CAUTION ALTERNATING DIAMOND CAUTION L °
mounted on each section of CTB. The reflector unit on top shall have
two yellow reflective foces (Bi-Directional)while the reflectors on each
side of the barrier shall have one yellow reflective face, as shown in DEL INEATION OF END TREATMENTS
the detail above. ° ° ° O ° °
5. When CTB seporates traffic traveling in the same direction, no barrier .0. oo o .0. c 000 o .0. 0. 0. O.
reflectors will be required on top of the CTB.
6. Borrier Reflector units shall be yellow or white in color to match END TREATMENTS FOR ° L4 L4 ° ® L
the edgeline being supplemented. CTB'S USED L L LJ LJ LJ LJ
7. Maximum spacing of Barrier Reflectors is forty (40) feet. DOUBLE ARROW
8. Pavement markers or temporary flexible-reflective roodway marker tabs IN WORK ZONES LEFT & RIGHT CHEVRON ARROW
shal | NOT be used as CTB delineation. End treatments used on CTB’s in work LEFT & RIGHT
9. Attachment of Barrier Reflectors to CTB shall be per monufacturer’s zones shall meet crashworthy stondards
recommendat i ons. as defined in the National Cooperative " - ) L .
10.Missing or damaged Borrier Reflectors shall be replaced as directed Highway Research Report 350. Rgfer to 5. [Tyr-’zmoﬁﬁuagf-og';géqu?gﬁéf,;s of four corner lomps flashing simultoneously, or the Alternating
by the Engineer. . i i .
11 S?ngle slgpe borriers shall be delineated as shown on the above detail the CWZTCD List for opproved end 6. The straignht Iine caution display is NOT ALLOWED.
) ' treatments and manufacturers. 7. The Flashing Arrow Boord shall be capable of minimum 50 percent dimming from rated lamp voltage.

The flashing rate of the lamps shall not be less than 25 nor more thon 40 flaoshes per minute.
8. Minimum lomp "on time" shall be opproximately 50 percent for the flashing arrow ond equal
BARR I ER REFLECTORS FOR CONCRETE TRAFF IC BARR I ER 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 stondard 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.
FM 36 HSIP\DESIGN\CAD Plan Sheets\bc-14.dgn
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display may be used during daylight operations.

11. The Flashing Arrow Boord shall be mounted on a vehicle, trailer or other suitable support.
WARNING L [GHTS 12. A Flashing Arrow Boord SHALL NOT BE USED to laterally shift traffic.
. . . 13. A full motrix PCMS may be used to simulate a Flashing Arrow Boord provided it meets visibility,
1. Warning lights shall meet the requirements of the TMUTCD. flash rate and dimming requirements on this sheet for the same size arrow.

2. Warning lights shgll NOT b(:: ins'rol!ed or.1 barricades. . . . 14, Minimum mounting height of trailer mounted Arrow Boards should be 7 feet from roodway
3. Type A-Low Intensity Flashing Worning Lights are commonly used with drums. They are intended to worn of or mork o potentially hozordous to bottom of panel.

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 B or Cp Sheeting meeting the requirements of Departmentol Material Specification DMS-8300.

4, Type-C and Type D 360 degree Steady Burn Lights are intended to be used in a series for delineation to supplement other traffic control REQUIREMENTS
5 o devices. Their use shall be as indicated on this sheet ond/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. When required by the Engineer, the Contractor shall furnish a copy of the warning lights certification. The warning Iight manufacturer will SIZE OF PANEL LAMPS DISTANCE - 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 Boords 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 |30x60 13 3/4 mile shall be equipped with RIGHT-OF -WAY OR PLACE THE
8. The location of warning lights and warning reflectors on drums shall be as shown elsewhere in the plans. C 48 x 96 15 | mile outomatic dimming devices. ?Si%:goéigR?Eglgg gaxgggli
Type € Worning Light or WARNING LIGHTS MOUNTED ON PLASTIC DRUMS
approved substitute mounted on @ 1. Type A flashing warning Iights are intended to warn drivers that 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. FLASH I NG ARRow BOARDS

3. A series of sequential flashing warning lights placed on channelizing devices to form @ merging toper may be used for delineation. If used,
the successive flashing of the sequential worning lights 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 floshes 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 lone SHEET 7 OF 12
changes, on lane closures, and on other similar conditions. -
5. Type A, Type C aond Type D warning lights shall be installed ot locations os detailed on other sheets in the plans. §® Opz;’afggns
6. Warning lights shall not be installed on a drum that has a sign, chevron or vertical panel. i Division
7. The maximum spacing for warning lights on drums should be identical to the channelizing device spacing. TRUCK-MOUNTED ATTENUATORS ITexas Department of Transportation Standard
REF TOR T PLAST R AS A TITUTE FOR TYP (STEADY RN) WAR HT 1. Truck-mounted attenuators (TMA) used on TxDOT facilities
WARNING REFLECTORS MOUNTED ON PLASTIC DRUMS AS SUBSTITUTE FO E C (STEADY BURN) WARNING L IGHTS must meet the requirements outlinea in the Nationol BARRlCADE AND CONSTRUchON
1. A warning reflector or approved substitute may be mounted on o plastic drum as o substitute for a Type C, steady burn warning |ight ot the Cooperative Highway Research Report No. 350 (NCHRP 350)
discretion of the Contractor unless otherwise noted in the plans. or the Monual for Assessing Sofg'ry Hardware (MASH).
2. The warning reflector shall be yellow in color and shall be monufoctured using o sign substrate approved for use with plastic drums |isted 2. EefeT ;OT:ARE CWZTCD for the requirements of Level 2 or ARRO“ PANEL’ REFLECTORS’
on the CWZTCD. eve S. .
3. The warning reflector shall have a minimum retroreflective surface area (one-side) of 30 square inches. 3' $§Zer o the FWZLCD fgr a list °T GDDrﬁr’r‘;es TZAS;‘ teg WARN l Nc L IGHTS & AT TENUATOR
Worning reflector may be round 4. Round reflectors shall be fully reflectorized, including the area where attached to the drum. Cin :hgrgl(r;\gunre on Treeways unless otnerwise note
or square.Must have a yellow 5. Square substrates must have a minimum of 30 square inches of reflectorized sheeting. They do not have to be reflectorized where it 5. A TMA should be used anytime that it can be positioned
reflective surface area of at least attaches to the drum. . . . . . .. . 30 to 100 feet in advance of the area of crew exposure BC ( 7) - l 4
30 square inches . The side of the warning reflector facing approaching traffic shall have sheeting meeting the color ond retroreflectivity requirements for without adversely affecting the work performance. - - - - -
DMS 8300-Type B or Type C r A FILE: bo-14. dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT
. . . . 6. The only reason @ TMA should not be required is when a work
7. When used near two-way traffic, both sides of the warning reflector shall be reflectorized. area is spread down the roadway and the work crew is an ©TxD0T_ November 2002 CONT | SECT 408 HIGHWAY
8. The warning reflector should be mounted on the side of the handle nearest opproaching traffic. extended distance from the TMA. REVISIONS 0642 01| 021,ETC. | FM 36,ETC.
9. The maximum spacing for warning reflectors should be identical to the channelizing device spacing requirements. 9-07 8-14 oISt COUNTY SHEET NO.
7-13 PAR HUNT 13
o
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of this staondard to other formats or for incorrect results or damoges resulting from its use.

The use of this stondard is governed by the "Texas Engineering Practice Act".
FM 36 HSIP\DESIGN\CAD Plan Sheets\bc-14.dgn
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GENERAL NOTES

1. For long term stationory work zones on freeways, drums shall be used as
the primary chonnelizing device.

2. For intermediate term stationary work zones on freeways, drums should be
used as the primary chonnelizing device but may be replaced in tangent
sections by vertical panels, or 42" two-piece cones. In tangent sections
one-piece cones may be used with the approval of the Engineer but only
if personnel are present on the project at all times to maintain the
cones in proper position and location.

3. For short term stationary work zones on freeways, drums are the preferred
channel izing device but may be replaced in tapers, tronsitions and tangent
sections by vertical panels, two-piece cones or one-piece cones as
approved by the Engineer.

4. Drums and all related items shall comply with the requirements of the
current version of the "Texas Monual on Uniform Traffic Control Devices"
(TMUTCD) ond the "Compliant Work Zone Traffic Control Devices List"
(CWZTCD).

5. 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.

6. The Controctor shall have a maximum of 24 hours to replace any plastic
drums identified for replocement by the Engineer/Inspector. The replace-
ment device must be an approved device.

GENERAL DESIGN REQUIREMENTS

Pre-qualified plastic drums shall meet the following requirements:

1. Plostic drums shall be o two-piece design; the "body" of the drum shall
be the top portion and the "base" shall be the bottom.

2. The body and base shall lock together in such o manner that the body
separates from the base when impacted by a vehicle traveling ot a speed
of 20 MPH or greater but prevents accidental separation due to normal
hondling and/or air turbulence created by passing vehicles.

3. Plostic drums shall be constructed of lightweight flexible, and
deformoble materials. The Contractor shall NOT use metal drums or
single piece plastic drums as channelization devices or sign supports

4. Drums shall present o profile that is g minimum of 18 inches in width
ot 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
a maximum of 42 inches

5. The top of the drum shall have @ built-in hondle for easy pickup and
shall be designed to drain woter and not collect debris. The handle
shall have @ minimum of two widely spaced 9716 inch diometer holes to
al low attachment of a warning light, warning reflector unit or approved
compliant sign.

6. The exterior of the drum body shall have a minimum of four alternating
orange and white retroreflective circumferential stripes not less thon
4 inches nor greater thaon 8 inches in width. Any non-reflectorized
space between any two adjacent stripes shall not exceed 2 inches in
width.

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

8. Plastic drums shall be constructed of ultra-violet stobilized, orange,
high-density polyethylene (HDPE} or other approved material.

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

10.Drum ond base shall be marked with manufacturer’s nome ond mode! number.

RETROREFLECTIVE SHEETING

1. The stripes used on drums sholl be constructed of sheeting meeting the
color and retroreflectivity requirements of Departmental Materials
Specification DMS-8300, “Sign Face Materials."” Type A reflective
sheeting shall be supplied unless otherwise specified in the plans.

2. The sheeting shall be suitable for use on and shall adhere to the drum
sur face such that, upon vehicular impact, the sheeting shall remain
adhered in-place and exhibit no delaminating, cracking, or loss of
retroreflectivity other thon that loss due to abrasion of the sheeting
sur face.

BALLAST

18" min

Hondle

Top should not
allow col lection
of water or

9/16" dia. (typ)

for mounting
signs and

| warning 1ights

debris
4" max
4" min
?+ m?x Each drum shall have
yP a minimum of 2 orange
...... and 2 white stripes
R using Type A retro-
R T T reflective sheeting
2" max with the top stripe
(typ.) being orange.
£ x
el &
©|n
M| <
[<— Toper to allow
for stacking @
minimum of 5
é — —_— — - drums
. = <—— Bose (36"
- dia. mox)
This detail is not intended
for fabrication. See note 3
and the CWZTCD list for
Cw1-6L 24" providers of opproved
k 4 Detectable Pedestrian
— Barricades
12"
Continuous smooth
" rail for hand trailing
36
4
36" 8
45°}/\,//\
4" Orange
4" White Detectable Edge
'

DIRECTION INDICATOR BARRICADE

The Direction Indicator Barricade may be used in tapers,
transitions, and other areas where specific directional
guidance to drivers is necessary.

2" Mox.

DETECTABLE PEDESTRIAN BARRICADES

1.

When existing pedestrian faocilities are disrupted, closed, or
relocated in a TTC zone, the temporary facilities shall be
detectable and include accessibility features consistent with
the feotures present in the existing pedestrian focility

Chevron CW1-8, Opposing Traffic Lane
Divider, Driveway sign D70a, Keep Right
R4 series or other signs as approved

SIGNS,

“

~

)

18" x 24" Sign
(Maximum Sign Dimension)

12" x 24"
Vertical Panel
mount with diogonals
sloping down towards
travel way

by Engineer

Plywood, Aluminum or Metal sign
substrates shall NOT be used on
plastic drums

CHEVRONS, AND VERTICAL PANELS MOUNTED
ON PLASTIC DRUMS

Signs used on plastic drums shall be manufactured using
substrates listed on the CWZTCD.

Chevrons and other work zone signs with an orange background
shal |l be manufactured with Type B or Type Cp Orange
sheeting meeting the color ond retroreflectivity requirements
of DMS-8300, "Sign Face Material," unless otherwise

specified in the plans.

Vertical Panels shall be manufactured with orange and white
sheeting meeting the requirements of DMS-8300 Type A
Diagonal stripes on Vertical Panels shall slope down toward
the intended traveled Iane.

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 B below.

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

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

Chevrons may be placed on drums on the outside of curves,
on merging tapers or on shifting tapers. When used in these
locations they may be placed on every drum or spaced not
more than on every third drum. A minimum of three (3)
should be used at each location called for in the plans.

R9-9, R9-10, R9-11 ond R9-110 Sidewalk Closed signs which

are 24 inches wide may be mounted on plastic drums, with
approval of the Engineer.

SHEET 8 OF 12

1. Unbal lasted bases shall be large enough to hold up to 50 Ibs. of sond. 2. 1f used, the Direction Indicator Barricade should be used 2. Wn destri tth vi | disabiliti 0’ th
This base, when filled with the ballast material, should weigh between in series to direct the driver through the tronsition ond into + Wnere pedestrians with visual disabilities normally use the -
: losed sidewalk device that is detectable b rson ® Traffic
A . . th tended + D closed sidewalk, a device that is detectable by a perso = 1
_ 35 Ibs (minimum) and 50 Ibs (maximum). The ballast may be sand in one e Intende rave ane. . . . . with a visual disability traveling with the aid of a long cane Operations
g to three sandbags separate from the base, sand in a sand-filled plastic 3. The Direction Indlcofc_>r Bc?rrlcode_sholl cons:s-r of One-Direction shal | be ploced ocross the full width of the closed sidewalk. I.’_exas Department of Transportation Division
; . . : . Large Arrow (CW1-6) sign in the size shown with a black arrow A . arh ! P! P Standard
. base, or other ballasting devices as approved by the Engineer. Stacking on a background of Type Br or Type Cp Orange retroreflective sheeting 3. Detectable pedestrian barricades similar to the one pictured
°© of sandbogs will be allowed, however height of sandbogs cbove pavement obove o rail with Type A ﬁ;+roreflec:ﬁve sheeting in alternating 4" above, longitudinal channelizing devices, some concrete
g surfcce.may n?f efceed 12 inches. . white ond orange stripes sloping downword ot on angle of borriers, and Yood or chainflink fencin?.wi+: a con+in$ogs
© 2. Bases with built-in ballast shall weigh between 40 I1bs. and 50 Ibs. 45 degrees in the direction road users are to pass. Sheeting types detectable edging con sotisfoctorily delineote o pedestrian BARR l CADE AND CONSTRUCT lON
S Built-in ballast can be constructed of an integral crumb rubber base or shal | be as per DMS 8300. 4 ?“*h' . . + . +
Q a solid rubber base. 4. Double orrows on the Direction Indicotor Baorricade will not be . d°$e'+;gfe' gr glssfnc ?ha'?+z*:ﬁ:°d::iwﬁeg+gié;ggz ?:e+:: ‘k
© 3. Recycled truck tire sidewalls may be used for ballast on drums approved al lowed. ":rn:ﬁ'c n‘;' '::n g.sggp‘l’.i.:s et Access%.l.* Guide! ines CH NNEL IZING DEVICES
W for this type of ballast on the CHZTCD list. 5. Approved manufacturers are shown on the CWZTCD List. for BLi?ding; and Facilitics (ADAAGI~ ond should not be used
§ 4. The ballast shall not be heavy 9bjec+s, water, or ony material that Bal last shall be as approved by the monufacturers instructions. 0s o control for pedestrion movements.
z would become hozordous to motorists, pedestrians, or workers when the 5. Worning lights shall not be ottached to detectable pedestrian
Z drum is struck by a vehicle. barricades. BC (8) - l 4
u 5. When used in regions susceptible to freezing, drums shall have drainage 6. Detectable pedestrion barricades may use 8" nominal
2 holes in the bottoms so that woter will not collect ond freeze becoming barricode rails as shown on BC(10) provided +h0+f+he top FILE: be-14. dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT
. o hazord when struck by a vehicle. rail provides a smooth continuous rail suitable for hand
[ H trailing with no splinters, burrs, or sharp edges. ©TxDOT _November 2002 CONT |SECT 208 FieHuAY
6. Ballast shall not be placed on top of drums. REVISIONS 0642 01| 021,ETC. | FM 36,ETC
& 7. Adhesives may be used to secure base of drums to pavement. 4-03 7-13 - " p—
gt .
o 9-07 8-14 PAR HUNT 14
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of this standard to other formats or for incorrect results or damages resulting from its use.

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

kind is made by TxDOT for any purpose whatsoever.
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B N 8" to 12" 8" to 12" " 1. The chevron shall be a vertical rectangle with a
8" 10 12 k————lg—————ﬂ minimum size of 12 by 18 inches.
T 2. Chevrons are intended to give notice of a sharp GENERAL NOTES
z change of alignment with the direction of travel Work Zone channelizing devices illustrated on this sheet may be installed
= ond provide additional emphasis ond guidance for in close proximity to traffic ond are suitable for use on high or low
© . 18" vehicle operators with regaord to changes in speed roadways. The Engineer/Inspector shall ensure that spacing ond
4" § e .E Min. horizontal alignment of the roadway. plocement is uniform and in occordance with the "Texas Manual on Uniform
See 24" |+ See . 3. Chevrons, when used, shall be erected on the out- Traffic Control Devices” (TMUTCD). ] ]
45i note 7 min g a5 4 note 7 T side of a sharp curve or turn, or on the far side 2. Channelizing devices shgwn on this sheet may ?ave Q drlvga?le, fl¥ed or
8 of an intersection. They shall be in line with por'robl(:: t.)ose.. The requirement for self-righting channelizing devices must
® and at right angles to approaching traffic. be spec!f:ed in The General NoTes or other plon sheets. .
4" e Spacing should be such that the motorist always 3. Chonnelizing devnce§ on self:rnghhng suppor ts sr'muld be used in work zone
VP-1R ° v has three in view, until the change in alignment areas yhere chonnelu?ung devices are fr§quen+ly impacted by efrgn+ veh!cles
VP-1L Y (@ eliminates its need. or vehicle related wind gusts moking alignment of the channelizing devices
° . L. difficult to maintain. Locations of these devices shall be detailed else-
Fixed Base Sur foce I - . 4. To be effective, fhe chevron should be visible where in the plans. These devices shall conform to the TMUTCD and the
w/ Approved Mount Roadway ‘E Rigid 36 for ot leost 500 feet. "Compliant Work Zone Traffic Control Devices List" (CWZTCD).
Adhesjve Base Surface 5 Suppor't 5. Chevrons shall be orange with a black nonreflec- 4. The Contractor shnl! maintain devices in a c!eon condition and rep!oce
\ ~ TES PZ 7 W tive legend. Sheeting for the chevron shall be domaged, nonreflective, foded, or broken devices and bases as fequlred by
. retroreflective Type Br or Type Cr. conforming to the Engineer/Inspector. The Contractor shall be required to maintain proper
«| X Cself-righting . e Depar tmental Material Specification DMS-8300, device spacing ond alignment. .
18 i Suppor t 12" minimum = unless noted otherwise. The legend shall meet the 5. Portoble bases shall be fabricated from virgin and/or recycled rubber. The
Y S“bigme”* — requirements of DMS-8300. portable bases shall weigh a minimum of 30 Ibs.
FIXED °p Fixed Base w/ Approved Adhesive 6. For Long Term Stationary use on tapers or 6. Eo:emen'rf:urfgﬁes_shol IfE\e gfepgred ': g mnnnerd'r:;'r ensuresfprope:_r bonding
—_— (Driveable Base, or Flexible tronsitions on freeways and divided highways etween the adhesives, The Tixed mount boses and the pavement surtace.
(Rigid or self-righting) Support can be used} self-righting chevrons may be used to supplement ::22;;:ﬁ20f?g;; be prepared and applied according to the manufacturer’s
DRIVEABLE plastic drums but not fo replace plastic drums. 7. The installation and removal of channelizing devices shall not cause
detrimental effects to the final pavement surfoces, including pavement
. . surface discoloration or surfoce integrity. Driveable bases shall not be
1. Vertical Panels (VP's) are normally used fo channelize CHEVRONS permitted on final pavement surfaces. The Engineer/Inspector shall approve
. . fraffic or divide opposing lones of traffic. -— - all application and removal procedures of fixed bases.
8" to 12 2. VP's may be used in daytime or nighttime situations.
F-—————ﬂ They may be used at the edge of shoulder drop-offs and
— other areas such as lane transitions where positive
doytime and nighttime delineation is required. The
Engineer/Inspector shall refer to the Roadway Design
Manual Appendix B "Treatment of Pavement Drop-offs in
24" Work Zones" for additional guidelines on the use of
A VP's for drop-offs. Minimum Suggested Maximum
min. 36" 3. VP's should be mounted back to back if used at the edge Desirable ggpqcing of
min. of cuts odjacent to two-way two lane roadways. Stripes igi;;f Formula Taper Lengths Channel izing
are to be reflective orange and reflective white and * % Devices
should always slope downward toward the travel Iane. * 10° 11° 12° Oon a Oon a
4. VP's used on expressways and freeways or other high Of fset/Of fset/Offset|] Taoper | Tangent
speed roadways, may have more than 270 square inches 30 2| 150°] 165 | 180’ 30’ 60’
of retroreflective orea facing traffic. WS 7 7 7 g 7
5. Self-righting supports are available with portable base. 35 L= B0 205") 225" 245 35 70
See "Compliant Work Zone Traffic Control Devices List" 40 265°| 295’ | 320’ 40 80’
(CWZTCD). g g n v 7
6. Sheeting for the VP's shall be retroreflective Type A 45 450 495[ 540[ 45' 90[
e corlwforming :10 Eﬁportmenml Material Specification DMS-8300, 50 500’ | 550'| 600 50 100
. . unless noted otherwise. g ' B 557 .
(Rigid or self-righting) 7. Where the height of reflective material on the vertical >3 1 -ws 550, 605, 660, ” ”0,
panel is 36 inches or greater, a panel stripe of LONGITUDINAL CHANNELIZING DEVICES (LCD) 60 600" | 660°) 720 60 120
PORTABLE 6 inches shall be used. 65 650'| 715'| 780’ 65° 130
- 1. LCDs are crashworthy, |ightweight, deformoble devices that ore highly visible, have good torget value ond can be 70 700 | 770' | 840" 70" 140"
connected together. They are not designed to contain or redirect a vehicle on impact. - - - - -
VERTICAL PANELS (VPs) 2. LCDs may be used instead of a line of cones or drums. 75 750'| 825'| 200 75 150
3. LCDs shall be placed in accordance to application and installation requirements specific to the device, and 80 800'| 880°| 960’ 80 160
used only when shown on the CWZTCD Iist.
4, LCDs should not be used to provide positive protection for obstacles, pedestrians or workers. %X Taper lengths have been rounded off.
5. LCDs shall be supplemented with retroreflective delineation as required for temporary barriers LjLengfh of Taper (FT.) W=Width of Offset (FT.)
S=Posted Speed (MPH)
on BC(7) when placed roughly parallel to the travel Ianes.
. . e 6. LCDs used as barricades placed perpendicular to traffic should have at least one row of reflective
- gzrl’?riclezgil;ogg:l?c::nZe[s);;Agzrio(glheérgrz src'lge’ring meeﬂ::g the requirimen‘rs for barricade rails as shown on BC(10) placed near the top of the SUGGESTED MAXIMUM SPACING OF
K . _ LCD along the full length of the device.
normal one-way roadway section to two-way
operation. OTLD's are used on temporary M[N]}ZHGN:E;::::GEDEX;::S ::gT S
" CW6-4 centerlines. The upward and downword orrows H
H——ii——ﬁ on the sign's face indicate the direction of WATER BALLASTED SYSTEMS USED AS BARRIERS U L L
) N 0 Ponels traffic on either side of the divider. The
~ mounted base is secured to the pavement with an 1. Water ballasted systems used as barriers shall not be used solely to channelize road users, but also fo protect the
[ back to bock adhesive or rubber weight to minimize movement work space per the appropriate NCHRP 350 crashworthiness requirements based on roodway speed ond barrier opplication
caused by a vehicle impact or wind gust. 2. Water ballasted systems used to channelize vehicular traffic shall be supplemented with retroreflective delineation SHEET 9 OF 12
18" ’_;;;7’ . . . . or channelizing devices to improve daytime/nighttime visibility. They may also be supplemented with pavement markings. -
< 2. The OTLD may be used in combination with 42" 3. Water ballasted systems used as barriers shall be placed in accordance to application and installation requirements §® Traffic
cones or VPs. specific to the device, and used only when shown on the CWZTCD list. Ogﬁzgﬁggs
. Portable, . T nall not 500 4, Water ballosted systems used as borriers should not be used for a merging taper except in low speed (less than 45 MPH) I Texas Department of Transportation Standard
36 Fixed or 3. Spacing between the OTLD shall not exceed urbon areas. MWhen used on G taper in O low speed urban area, the taper shall be delineated and the toper length
Driveable Base feet, 42" cones or VPs placed between . should be designed to optimize road user operations considering the available geometric conditions.
may be Uifdv the OTLD"s should not exceed 100 foot spacing. 5. When water ballaosted systems used as barriers have blunt ends exposed to traffic, they should be attenuated
or may De 4. The OTLD shall be orange with a black non- as per manufacturer recommendations or flared to a point outside the clear zone.
OI:OLQ?I::; reflective legend. Sheeting for the OTLD shall BARR l CADE AND CONSTRUCT lON
) be retroreflective Type B or Type Cg conforming CHANNEL lz l NG DEv l CES
E — / to Deportmental Material Specification DMS-8300, If used to channelize pedestrians, longitudinal channelizing devices or water ballasted
) ( ) unless noted otherwise. The legend shall meet systems must have o continuous detectable bottom for users of long canes and the top
the requirements of DMS-8300. of the unit shall not be less than 32 inches in height
HOLLOW OR WATER BALLASTED SYSTEMS USED AS FiLe: be-14. dgn on: TXDOT [oxs 1xD0T [ow TxDOT | cx: 1007
@©TxDOT November 2002 CONT [SECT JoB HIGHWAY
OPPOSING TRAFFIC LANE DIVIDERS (OTLD) LONGITUDINAL CHANNELIZING DEVICES OR BARRIERS 0642 01031, £TC. | Fi 36, ETC.
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

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 aony purpose whotsoever.

DISCLAIMER:

TYPE 3 BARRICADES

1. Refer to the Compliant Work Zone Traffic Control Devices List (CWZTCD)
for details of the Type 3 Barricodes and o list of all materials
used in the construction of Type 3 Barricodes

2. Type 3 Barricodes shall be used ot each end of construction
projects closed to all traffic.

3. Barricades extending across a roadway should have stripes that slope
downward in the direction toward which traffic must turn in detouring.
When both right aond left turns are provided, the chevron striping may
slope downward in both directions from the center of the barricade.
Where no turns are provided at a closed road striping should slope
downward in both directions toward the center of roadway.

4. Striping of roils, for the right side of the roadway, should slope
downward to the left. For the left side of the roadway, striping
should slope downword to the right.

5. Identification markings may be shown only on the back of the
barricade rails. The maximum height of letters and/or company |ogos
used for identification shall be 1",

6. Barricades shall not be placed porallel to traffic unless an adequate
clear zone is provided.

7. Warning lights shall NOT be installed on barricades.

8. Where barricades require the use of weights to keep from turning over,
the use of sondbogs with dry, cohesionless sond is recommended. The
sandbags will be tied shut to keep the sand from spilling ond to
maintain a constant weight. Saond bags shall not be stacked in a manner
that covers any portion of o barricade rails reflective sheeting.
Rock, concrete, iron, steel or other solid objects will NOT be
permitted. Sandbogs should weigh a minimum of 35 Ibs ond o moximum of
50 Ibs. Sandbags shall be made of a durable material that tears upon
vehiculor impact. Rubber (such as tire inner tubes) shall not be used
for sandbags. Sandbags shall only be placed along or upon the base
supports of the device and shall not be suspended above ground level
or hung with rope, wire, chains or other fasteners.

9. Sheeting for barricades shall be retroreflective Type A conforming
to Departmental Material Specification DMS-8300 unless otherwise noted.

Barricades shall NOT
be used as a sign support.

Minimum

Ny & Y ar
nominal Reflective
o Sheet ing

VLA NANG

7 inches.

TYPICAL STRIPING DETAIL FOR BARRICADE RAIL

4’ min., 8 max.

48"

stiffener (M) AV &V & & & & 4

AN

Stiffener may be inside or outside of support, but no more than
2 stiffeners shall be al lowed on one barricade.

TYPICAL PANEL DETAIL
FOR SKID OR POST TYPE BARRICADES

Flat rail

Eoch roadway of @

divided highway shall be ROAD NAVE
. . ADDRESS
barricaded in the same manner. R11-2 CLOSED schATTYE G20-6T
CONTRACTOR

\
}2~

PERSPECTIVE VIEW
Roadway

The three rails on Type 3 borricades

shal | be reflectorized orange and o'

reflective white stripes on one side

facing one-way traffic and both sides j m rj rr

for two-way troffic. ___________._———> [ ]
Barricade striping should slant 1 1 ] 0

downward in the direction of detour.

1. Signs should be mounted on independent supports at a 7 foot
mounting height in center of roadway. The signs should be a
minimum of 10 feet behind Type 3 Barricades.

2. Advance signing shall be as specified elsewhere in the plans.

8’ max. length Type 3 Barricades

PLAN VIEW

TYPE 3 BARRICADE (POST AND SKID) TYPICAL APPLICATION

~ 1. Where positive redirectional

= capability is provided, drums
may be omitted.

2. Plastic construction fencing
may be used with drums for
safety as required in the plons.

3. Vertical Panels on flexible support
may be substituted for drums when the
shoulder width is less thon 4 feet.

Typical
Plostic Drum

4. When the shoulder width is greater
thon 12 feet, steady-burn lights
PERSPECTIVE VIEW may be omitted if drums are used.
These drums 5. Drums must extend the length
are not required of the culvert widening.
on one-way roadway
ol LEGEND
— ?; % QD Plastic drum
55| E
CEN — (]L) Plastic drum with steady burn |ight
2y - or yellow warning reflector
8 1O —— > .
2 ;:_’ X @ Steady burn warning |ight
Zo g [ ]| or yellow warning reflector
58| @
XS .
2o . Increase number of plastic drums on the
9 é U side of approaching traffic if the crown
€ > = width makes it necessary. (minimum of 2
<8 @ ond maximum of 4 drums)

© O

PLAN VIEW
CULVERT WIDENING OR OTHER [ISOLATED WORK WITHIN THE PROJECT LIMITS

CONES
orange
_ white
orange
ILVE
white 6" min.
4?" 2" min.
28" min. 4" min,
in.
28"
min.

Two-Piece cones One-Piece cones

Tubulor Marker

THIS DEVICE SHALL NOT BE USED ON
PROJECTS LET AFTER MARCH 2014,

3" fo 4"
}E I
o
1«
Eu
2" mox. .
3" min. I ﬁ. 42" EDGEL INE
2" to 6" CHANNEL 1 ZER
3" min.
28"
min. V.
1. This device is intended only for use in place of @ vertical panel to

channelize troffic by indicating the edge of the travel lone. It is
not intended to be used in transitions or tapers.

2. This device shall not be used to separate lanes of traffic (opposing
or otherwise) or warn of objects.

3. This device is based on @ 42 inch, two-piece cone with an alternate

FM 36 HSIP\DESIGN\CAD Plan Sheets\bc-14.dgn
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Alternate
Approx. Drums, vertical panels or 42" cones
| 50° | at 50’ moximum spacing

Alternate :H:

30 Ibs. including base.

28" Cones shall have @ minimum weight of 9 1/2 Ibs.

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

striping pattern: four 4 inch retroreflective bands, with an
approximate 2 inch gap between bonds. The color of the band should
correspond to the color of the edgeline (yellow for left edgeline,
white for right edgeline) for which the device is substituted or for
which it supplements. The reflectorized bands shall be retroreflective
Type A conforming to Departmental Material Specification DMS-8300,
unless otherwise noted.

Approx. QD
S N

Min. 2 drums
or 1 Type 3

barricode (][)

| | ! ,

Min. 2 drums meet the height and weight requirements shown above. ‘ ® Traffic
or 1 Type 3 2. One-piece cones have the body and base of the cone molded in one consol idated = Operations
borricode unit. Two-piece cones have a cone shaped body and a separate rubber base, I Texas Department of Transportation sDt’aV,'ﬁd’g”_’ Y
or ballast, that is added to keep the device upright and in place.

Traffic cones and tubular markers shall be predominantly orange, and

4. The bose must weigh a minimum of 30 Ibs.

SHEET 10 OF 12

e

a

Channelizing devices parallel to traffic
should be used when stockpile is
within 30’ from travel lane.

\\\\$ STOCKPILE
O a a
On one-way roods Desirable
downstreom drums stockpile location
or barricode may be is outside
omitted here clear zone.
<o
=>

TRAFFIC CONTROL FOR MATERIAL STOCKPILES

Two-piece cones may have a handle or loop extending up to 8" above the minimum
height shown, in order to aid in retrieving the device.

Cones or tubular markers used at night shall have white or white and orange
reflective bands as shown above. The reflective bands shall have a smooth, sealed
outer surface and meet the requirements of Departmental Moterial Specificaotion
DMS-8300 Type A.

28" cones ond tubular markers are generally suitable for short duration and
short-term stationory work os defined on BC(4). These should not be used

for intermediate-term or long-term stationory work unless personnel is on-site
to maintain them in their proper upright position.

42" two-piece cones, vertical panels or drums ore suitable for all work zone
durations,

Cones or tubular markers used on each project should be of the same size

and shape.

BC(10)-14

BARRICADE AND CONSTRUCTION
CHANNELIZING DEVICES
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ges resulting from its use.
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of this standard to other formots or for incorrect results or doma

The use of this stondard is governed by the "Texas Engineering Practice Act".
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Temporory Flexible-Reflective
WORK ZONE PAVEMENT MARKINGS Roadway Morker Tabs DEPARTMENTAL MATERIAL SPECIFICATIONS
PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
TRAFF TT DMS-4300
GENERAL REMOVAL OF PAVEMENT MARKINGS IC BUTTONS
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 EPOXY AND ADHESIVES DMs-6100
existing pavement markings, in accordance with the standard or direct a motorist toward or into 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 ta traffic. E=======73 'T f | PERMANENT PREFABRICATED PAVEMENT MARKINGS OMS-8240
ithin th limit | Th i tat in th | . R 7/7%7% 7% 7/7% -
vithin the (SJ 1imits unless otherwise stated in the plans 2. The above shall not opply to detours in place for less than three . //%//f///////ﬁ////%
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
r
eas . . . — TEMPORARY FLEX REF T
3. Additional supplemental pavement marking details may be found in the 3. Pavement markings shall be removed to the fullest extent possible, "_ 4% Yy _,1 R(E)XDWAY MARkER“'?kE,S EFLECTIVE DMS-8242
plans or specifications. so os not to leave a discernable marking. This shall be by any method -

Adhesive pod
Height of sheeting A Iist of prequalified reflective raised pavement markers,
is usually more than non-reflective traffic buttons, roadway marker tabs and other
1/4" and less than 1", pavement markings can be found at the Material Producer List
web address shown on BC(1}.

approved by TxDOT Specification Item 677 for "Eliminating Existing

4. Pavement markings shall be installed in accordance with the TMUTCD Pavement Markings ond Markers"

and as shown on the plans.
4, The removal of pavement maorkings may require resurfacing or seal

5. When short term markings are required on the plans, short term coating portions of the roadway as described in [tem 677.

morkings shall conform with the TMUTCD, the plans ond 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.

STAPLES OR NAILS SHALL NOT BE USED TO SECURE
TEMPORARY FLEXIBLE-REFLECTIVE ROADWAY MARKER
TABS TO THE PAVEMENT SURFACE

6. When staondard pavement markings are not in place ond the roadway
is opened to traffic, DO NOT PASS signs shall be erected to mork 6. Blast cleoning may be used but will not be required unless specifically
the beginning of the sections where passing is prohibited and shown in the plans.

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 povement markings shall be installed in accordance 8. Removal of raised pavement markers shall be os directed by the

with [fem 662, "Work Zone Pavement Markings." Engineer. 1. Temporary flexible-reflective roadwoy marker tabs used as guidemarks

9. Removal of existing pavement markings and markers will be paid for shal | meet the requirements of DMS-8242.

directly in accordance with Item 677, “"ELIMINATING EXISTING PAVEMENT

" . . T tail n this sheet are t in t n + th
MARKINGS AND MARKERS, " unless otherwise stated in the plans. 2. Tabs detailed o is sheet are to be inspected ond accepted by the

Engineer or designated representative. Sampling ond testing is not
normally required, however at the option of the Engineer, either "A"
or "B" below moy be imposed to assure quality before plocement on the
roadway.

RAISED PAVEMENT MARKERS

1. Raised pavement markers are to be placed according to the patterns
on BC(12).

10.Black-out marking tape may be used to cover conflicting existing
morkings for periods less than two weeks when approved by the Engineer.

2. All raised pavement markers used for work zone morkings shall meet
the requirements of [tem 672, "RAISED PAVEMENT MARKERS" and Departmental
Material Specification DMS-4200 or DMS-4300.

A. Select five (5) or more tabs at random from each lot or shipment
aond submit to the Construction Division, Materials and Pavement
Section to determine specification compliance.

B. Select five (5) tabs and perform the following test. Affix five
(5) tabs at 24 inch intervals on on asphaltic pavement in a
straight line. Using a mediumn size passenger vehicle or pickup,
run over the markers with the front ond rear tires at a speed
of 35 to 40 miles per hour, four (4) times in each direction. No
more than one (1) out of the five (5) reflective surfaces shall
be lost or displaced as a result of this test.

PREFABRICATED PAVEMENT MARKINGS

1. Removable prefabricated pavement markings shall meet the requirements
of DMS-8241.

2. Non-removable prefabricated pavement markings (foil back) shall meet
the requirements of DMS-8240.

3. Small design varionces may be noted between tab monufacturers.

MAINTAINING WORK ZONE PAVEMENT MARKINGS

1. The Contractor will be responsible for maintaining work zone pavement
markings within the work Iimits.

4. See Standard Sheet WZ(STPM) for tab placement on new pavements. See
Stondard Sheet TCP{7-1) for tab placement on seal coat work.

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 X N
distance of 300 feet during normal daylight hours and 160 feet when 1. Raised pavement markers used os guidemarks shall be from the approved
illuninated by outomobile low-beam headlights at night, unless sight product list, ond meet the requirements of DMS-4200.

distance is restricted by roadway geometrics. 2. All temporary construction raised pavement markers provided on a
project shall be of the same monufacturer.

FS

Markings failing to meet this criteria within the first 30 days ofter
placement shall be replaced at the expense of the Contractor as per 3

Adhesive for guidemarks shall be bituminous material hot opplied or
Specification [tem 662.

butyl rubber pad for all surfaces, or thermoplastic for concrete
sur faces.

Guidemarks shall be designated as:
YELLOW - (two amber reflective surfaces with yellow body).
WHITE - (one silver reflective surfoce with white body).

SHEET 11 OF 12
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PAVEMENT MARKINGS
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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 standard to other formats or for incorrect results or damages resulting from its use.

DISCLAIMER:
FM 36 HSIP\DESIGN\CAD Plan Sheets\bc-14.dgn
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PAVEMENT MARKING PATTERNS

10 to 12"

i

— A

L}
~ -
|:',> Yel low Y Yeliow &7

<

10 to 12"

Type I1-A-A
DDlJ/\EDD

o>

Type Y buttons

Type II-A-A

iDOOODOO

oo ooo
ooonooonooouooo‘fno omooomoooQOo
Type II-A-A

<&

ooooaQoo

REFLECTORIZED PAVEMENT MARKINGS - PATTERN A

RAISED PAVEMENT MARKERS - PATTERN A

¢ <

L
D 4o s

—&

O
Yel low

Type II-A-A

ooa OOODOOODOOODOOODOOOD

y,
oon: ooﬁooon T

E:> Type Y buttons 5 to 8"

<

DDN?D 7‘3
Type 11-A-A

REFLECTORIZED PAVEMENT MARKINGS - PATTERN B

RAISED PAVEMENT MARKERS - PATTERN B

Pattern A is the TXDOT Standord, 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

WhHeL
—

omooobmoooOooobOoooOoOoOOODOOODODOOODODOOORMO
Type W buttons Type I[-C or
e

ooooooaQ

I1-C-R <}:|

— — — ooa ooa ooag ooa ooo ooao
Yel low Type I-A
N Type Y buttons
oOooooOgoOoOoO0OO0OO0O€OCOOOOOCOOOOOODOOOODODOOODOOOODOOOODOOOODO
opooopmooopmoooOgoooOODoOOObOdDOOODOOODOOOOOOOODODOOODO
|:‘l> 7 Type Y buttons
Yel low Type I-A yp
—— O ooao ooa ooag ooa ooo ooao

o>

——— WhiTeV—

REFLECTORIZED PAVEMENT MARKINGS

Type WDuH‘ons—\ Type 1-C or
omooomoooOmoooOdoooOoOdoOdmoOoOOOOOODOOOODO

RAISED PAVEMENT MARKERS AN

II-C-R
ooooooan

STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS

60" + 3" Type 11-A-A Type Y buttons
=
DOUBLE ch;ag:T 4 to 12" Yo o o o o o o o&n o o/o o o
MARKERS O o o oo o o oo o o o O o
NO-PASSING y ar
REFLECTORIZED ¥
" IIIllx----------------------------
LINE ::;?:52; 4 to 12 T*
Yel low
Type I-C, 1-A or II-A-A Type W or Y buttons
SOLID EDGE LINE PAvENENT O o o oObo o oo o o o o o o
MARKERS
LINES OR SINGLE 60" + 3"
NO-PASSING LINE
q" White or Yellow
Type 1-C . . Type W buttons
_>| |<_ 60" + 3
WIDE v 120 =, 0 ooo o oo o/o o o o
LINE \ARKERS 'rnooonooonooono
g"

REFLECTORIZED
PAVEMENT
MARKINGS

(FOR LEFT TURN CHANNELIZING LINE
OR CHANNEL IZING LINE USED TO
DISCOURAGE LANE CHANGING.)

White

RAISED a a a

Type I-C or II-A-A
o o o \D o o

CETLER ncens 10" —s—— 30° - 2ok
OR
L ANE REFLECTORIZED o 40; u] Ly —
PAVEMENT
L INE MARK INGS 10" —f 30'\/ White or Yellow
Type I-C or II1-A-A
BLRIONKEESN (when required)
raisep O o o = o ° - N / -
PAVEMENT 3’ 9’
AUXILIARY warkers Type I-C or 11-C-R
OR
LANEDROP &
LINE RAISED [ [ [ L

PAVEMENT
MARKERS

REMOVABLE MARKINGS
WITH RAISED
PAVEMENT MARKERS

1f raised pavement markers are used
to supplement REMOVABLE markings,
the morkers shall be opplied to the
top of the tape at the approximate
mid length of tope used for broken
lines or at 20 foot spacing for
solid lines. This allows an easier
removal of raised pavement markers
and tape.

Raised Pavement Markers

B v
k- 10r =k 30° |

20" + 1’

Centerline only - not to be used on edge |ines

SHEET 12 OF 12

Prefabricated markings may be substituted for reflectorized pavement morkings. Type I-C
EDGE & LANE LINES FOR DIVIDED HIGHWAY
<:| Type [-C <:|
— . /— — —— ooao ooao ooa ooao ooo ooao
White <a Type I1-A-A Type Y buttons <
- oomooouogdoonooounooonooonoFonoooonooonooooomoooaO
/' o§>nooo ocoomooobmooomooononooomooomooonoooOdo0oOO0O
E:> — . — - YellOw — ooo ooo ooo ooo ooo ooo
E:> White ” E:>
Type I-C
REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS
Prefabricoted morkings may be substituted for reflectorized pavement morkings.
LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS
<:| Type I-C <:|
— — — ooa oog ooa \ann ooo ooo
Swhite”” <b <
oomooomQooanQ oonooono onooo ooonooonooonooon
O O O L} ooa ooag ooo
Yel low Type Y buttons Type ” A A
—— —— —— —— ooo oo
oomoooan oonooouooono onooo ooonooonooonooon
— — — — ooo ooo ooo ooo ooo ooo
Nwhite”

E:> \Type 1-C

REFLECTORIZED PAVEMENT MARKINGS
Prefabricated markings may be substituted for reflectorized pavement markings.

RAISED PAVEMENT MARKERS

TWO-WAY LEFT TURN LANE

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

;’Qo Traffic
> Oge;rgt.ions
I Texas Department of Transportation s,;",’,ﬂg:’d

BARRICADE AND CONSTRUCTION
PAVEMENT MARKING PATTERNS
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LEGEND

1 ezzz2|Type 3 Barricade @ 8 |Channelizing Devices
. Truck Mounted
25 | | | T3 |Heavy Work venicie | @R |xtrenuator (Tva)
:'E N Trailer Mounted Portable Changeable
°og 0 | G @ | G 5 g Flashing Arrow Boord Message Sign (PCMS)
C L pel _
t8¢ & k3 N20 1D = @ | G 3 ROAENV[I)ORK = |sign <:| Traffic Flow
o v o — Ie} &
L @3 - -
Lo 2 3 END (Flogs & v Flag F lagger
oFw 2 See note 1)
ENES 2 & CW20-1D \ N 5 ROAD WORK | G20-2
2%¢ :‘Fslms(s-48 ) 8 ° 620-2 (see note 22A Minimum Suggested Moximum| ;.o o
el | See note 1) 2 | 3 48" X 24" A Posted| Formula 70223'[:gé$h5 cﬁgﬁﬁ;’,‘?z‘?,ﬁg sign | Suqqfsd*.edl
o x I 1z . ongitudina
e g I (See note 2) | Sp;ed * % Devices sp?i.‘.ng Buffer Spoce
<o c 5 10° 1 127 On o on a : "B"
gl | 8,25 | Offset|Offseti0ffset] Toper | Tangent |PFS*once
=0 CW20-1D 4 € < v 7 7 7 7 B 7 7
5891 48" x 48" g0 5o 8, 8, | 30 w2 ]50, ]65, 180 30[ 60 120 90
°lw] (Flogs- | Ly |E® o008 35 |u- o5 2057 225" 245'] 35 70’ 160’ 120’
a - O v " T " " .
weg| See note » Q9 x | o 4 ”:L 5o | 40 265'| 295'| 320 40 80 240 155
Sab x . o 8 go|n” | - 45 450" 495'| 540°| 45 90" |_320° 195
|
3%;. P | | o e a x b | 50 500°| 550'| 600" 50° 100’ 400" 240’
cwo C < .
-— w <t . . ‘. . . . .
834“3 s 8 | . ﬂ | 55 L=WS 550°| 605'| 660 55, 110 500 295
Wi o | o Rk 60 600’ | 660'| 720’ 60 120' 600’ 350°
[ e o = . 0 7 0 7 0 0 7
[3=x4 ] - L4 ol 5 65 650'| 715°| 780 65 130 700 410
oxXo a |
XL . -l a
® cla | 4 < 70 700’ | 770 | 840" 70 140 800" 475"
3 €3 —x. . 10, Inactive - 75 750" | 825'] 900°| 75 | 150" | 900 540
j‘:’:‘;’g o | | 4 = Work vehicles Min. .| work vehicle
£y ] S v= or other equipment | | o (See Note 7) % Conventional Roads Only
Q0 necessary for the =4
>0 C s y pd
o= g X | work operation, | %% Taper lengths have been rounded off.
oLL such as trucks, L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed (MPH}
®E0 x zz2) - =z -
% " e e o remnin in | ™ N I TYPICAL USAGE
380 Chonnel izing devices [ ] M= o areas separated from .
Stow may be et e %5 e v o lanes of traffic by — ¥ | MOBILE SHORT SHORT TERM | INTERMEDIATE LONG TERM
@ ag wgrl;ogrio is*ﬁ minimum a ZQOZT?I*L?;;EE devices | d o DURATION STATIONARY | TERM STATIONARY | STATIONARY
L o rom the u .
VCO 4 7 I I ( {
vs5eo nearest traveled way. | v iy
8 <)
DL L [} = ) >
coo [$] =]
Ow C L] o AR FS
b5t I Q£ & -% 2 Z1 | GENERAL NOTES
o — " .
2=X:} M (See notes 4 & 5) 2 41T o
2% = x ™ | SRR Y £ 1. Flags attached to signs where shown, are REQUIRED.
+.p 2 PN ' g - 2. All traffic control devices illustrated are REQUIRED, except those
28 | | @ L | K v El denoted with the triangle symbol may be omitted when stated in the
035 (See notes 4 & 5) . | Q= ¥ plons, or for routine maintenaonce work, when approved by the Engineer.
598% =5 3. Stockpiled material should be placed a minimum of 30 feet from
Zo0® | - | b - a [\ = | nearest traveled way.
Sty & b Q | g : 4. Shadow Vehicle with TMA and high intensity rotating, flashing,
- £ Sﬁ \d - (See notes 4 & 5} | oscillating or strobe lights. A Shadow Vehicle with a TMA should be
o <F Qe L E . used anytime it can be positioned 30 to 100 feet in advance of
b | L83 | c | B A Y | the area of crew exposure without adversely affecting the
o 8 ° a 5.', o per formonce or quality of the work. If workers ore no longer present
ﬁ < - EY g S le o . but road or work conditions require the traffic control to remain in
2 | - | Qe N E | | place, Type 3 Barricades or other channelizing devices may be
bt L8 | . " substituted for the Shadow Vehicle and TMA.
S o0 < D | 5. Additional Shadow Vehicles with TMAs moy be positioned off the paved
c | | < |™ * K ) surface, next to those shown in order to protect a wider work space.
S 5 5 6. See TCP(5-1) for shoulder work on divided highways, expressways ond
o — | E2 35 | freeways.
o Qe _E 7. Inoctive work vehicles or other equipment should be parked near the
g a | 53 | CL 83 | right-of-way line ond not parked on the paved shoulder.
Z ° ko] | o0 . 8. CW21-5 "SHOULDER WORK" signs moy be used in place of CW20-1D
o 3 | é }ﬁ | },—, N < - | "ROAD WORK AHEAD" signs for shoulder work on conventional roadways.
%] c c o ° 5 o
g a & END 3 3 8 o :
2 (3) _8 3 | 2 |
o | ROAD WORK & | 5 3 2
(%] fu vz} -
4 G20-2 7}
© CW20-1D 48" X 24" | |
i 48" x 48" (See note 2) A CW20-18 END :
Z 0 | G See hote 1) 0 | G 48" X 48" ROAD WORK @ G | ® Traffic
- (F lags- 620-2 | : ;’ Operations
o~ See note 1) . N . Division
@ | | 48" X 24 I Texas Department of Transportation Standard
5 (See note 2) A | CW20-18
N 48" X 48"
=9 (F lags- TRAFFIC CONTROL PLAN
S See note 1)
=2 CONVENTIONAL ROAD
[=Xe]
e <
oy SHOULDER WORK
T 3
[72)
Qe TCP (2-1q) TCP (2-1Db) TCP (2-1¢)
oz
N
S TCP(2-1)-18
~o
NS FILE: tcp2-1-18.d DN: CcKs DW: CcKs
¥ WORK SPACE NEAR SHOULDER WORK SPACE ON SHOULDER WORK VEHICLES ON SHOULDER X N S T
—
oo Conventional Roads Conventional Roads Conventional Roads 201 a.gg O 0642 01| 021,ETC. | FM 36, ETC.
- 8-95 2-12 DIST COUNTY SHEET NO.
3 1-97 2-18 PAR HUNT 19

1ol



No warranty of any

TxDOT assumes no responsibility for the conversion

ggrtondord to other formats or for incorrect results or damoges resulting from its use.

The use of this stondard is governed by the "Texas Engineering Practice Act".
s made by TxDOT for any purpose whatsoever.

DISCLAIMER:

kind
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DATE:
FILE:

Warning Sign Sequence
in Opposite Direction
Same as Below

R1-2 \
42" X 42 " X 42 \-'-
T0
ONCOMING o
TRAFFIC ©
R1-2aP
48" X 36"

a. [ END

AAAAA~— |

(See note 9)

Devices at 20’

spacing on the Topergg///////

Shadow Vehicle with

TMA and high intensity
rotating, flashing,
oscillating or strobe
lights. (See notes 6 & )

Devices at 20’
spacing on the Taper

Temporary
Yield Line

100°
Rpprox.

100’
Min.

Work Space

Min.

50

15’

(See Note 2) A

END
ROAD WORK v

G20-2
48" X 24"

ROAD WORK

G20-2
48" X 24"

Temporary
Yield Line
(See Note 2) A

R1-2

TO

ONCOMING

2" X 42 " X 42"
R1-2aP
48" X 36"

TRAFFIC

(See note 9)

ROAD
AHEAD

ONE LANE

X 48"

CW20-4D
48" X 48"

CW20-1D
48" X 48"
(F lags-
See note 1)

2-LANE ROADWAY WITHOUT PAVED SHOULDERS

ONE LANE TWO-WAY ONE LANE TWO-WAY X NN N . -
CONTROL WITH YIELD SIGNS CONTROL WITH FLAGGERS 0642 01 021, ETC. | FM 36.ETC.
(Less than 2000 ADT - See Note 9) o5 is PAR HONT 20

Cw20-4
48" X 48"

Cw3-4
48" X 48"
(See note 2)A

CW20-7
48" X 48"

XXX
FEET

CW16-2P
24" X 18" A

Except in
emergencies,
flagger stations
shall be
illuminated
at night

Temporary
24" Stop Line
(See Note 2) A

Shadow Vehicle
with TMA and

high intensity
rotating,

flashing,
oscillating or
strobe |ights.
(See notes 6 & T)—

Devices at
20’ spacing
on the Taper

Except in
emergencies,
flagger stations
shal |l be

illumincfiggj/////
at night

Temporary
24" Stop Line
(See Note Z)AJ

END
ROAD WORK

G20-2
48" X 24"

PREPARED
TO STOP

Work Spoce

B

100° Approx.
Devices at
20’ spacing

XXX
FEET

BE

(2-2b)
2-LANE ROADWAY WITHOUT PAVED SHOULDERS

PREPARED
TO STOP

CW20-1D
48" X 48"
(Flogs-

/ See note 1)

END
ROAD WORK

G20-2

48" X 24"

CW20-7
48" x 48"

CW16-2P
24" X 18" A

CW3-4
48" X 48"
(See note 2) A

See note 1)

LEGEND

j=z—=—=

Type 3 Barricade

@ ® |Chonnelizing Devices

1B

Heavy Work Vehicle

Truck Mounted
Attenuator (TMA)

Trailer Mounted
Flashing Arrow Boord

Portable Changeable
Message Sign (PCMS)

3
-l

SED|Y

Sign Traffic Flow
<:\ Flag F lagger
Minimum Suggested Moximum| . . o .
PS%se-:-!edd Formula Tog:il[gggllihs cﬁgggé??z?:g Spsoiginng Loil‘gllqiq'reusd‘rienil S-r;i‘gi:-rnq
% - ** _ Devices nyn o |BUf feer“Space Distance
0f¥2e+0fLLe+0fL§e+ égbéi Téﬁ;é;+ Distance
30 2| 1507 165" | 180" 30 60’ 120° 90’ 200’
35 |- % 205'| 225'| 245'| 35 70" | 160 120° 250"
40 265°| 2957| 320’ 40 80’ 240’ 155° 305’
45 450°| 495°| 540’ 45’ 90’ 320° 195 360"
50 500 | 550°| 600’ 50 100° 400 240 425"
55 L=WS 550°| 605'| 660" 55’ 110 500" 295" 495"
60 600’ | 660°| 720" 60’ 120° 600’ 350 570°
65 650°| 715'| 780’ 65" 130' 700 410 645’
70 700°| 770" | 840’ 70" 140’ 800" 475" 730
75 750’ | 825°| 900" 75° 150° 900’ 540’ 820"
% Conventional Roads Only

%% Taper lengths haove been rounded off.
L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)

TYPICAL USAGE

MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY TERM STATIONARY STATIONARY
v v 4

GENERAL NOTES

1.
2.

o

Flogs attached to signs where shown, are REQUIRED.
A1l troffic control devices illustraoted ore REQUIRED, except those denoted with the triangle symbol
may be omitted when stated elsewhere in the plans, or for routine maintenance work, when approved

by the Engineer.

Vehicle and TMA,

. The CW3-4 "BE PREPARED TO STOP" sign may be installed after the CW20-4 "ONE LANE

ROAD XXX FT" sign, but proper sign spacing shall be maintained.

. Flaggers should use two-way radios or other methods of communication to control traffic.

. Length of work space should be based on the ability of flaggers to communicate.

. A Shadow Vehicle with a TMA should be used anytime it can be positioned 30 to 100 feet

in advance of the area of crew exposure without adversely affecting the performonce or quality of

the work. If workers are no longer present but road or work conditions require the traffic control
to remain in place, Type 3 Barricades or other channelizing devices may be substituted for the Shadow

. Additional Shadow Vehicles with TMAs may be positioned off the paved surfaoce, next to those shown

in order to protect a wider work space.

TCP (2-2q)

8.

The R1-2 "YIELD" sign traffic control moy be used on projects with approoches that have adequate sight
distonce. For projects in urban aoreas, work space should be no longer than one half city block.

[n rural areas, roadways with less than 2000 ADT, work space should be no longer than 400 feet.

The R1-20P "YIELD TO ONCOMING TRAFFIC" sign shall be placed on a support ot a 7 foot minimum

mounting height.

TCP (2-2b)

10.Channelizing devices on the center Iine may be omitted when a pilot car is leading traffic and
approved by the Engineer

11.1f the work space is located near @ horizontal or vertical curve, the buffer distonces should be

increased in order to maintain stopping sight distonce to the flogger ond a queue of stopped vehicles.

12.Floggers should use 24" STOP/SLOW paddles to control traffic. Flags should be Iimited to
emergency situtations.

(See table above).

‘;§§§‘7® Traffic
= Operations

I Texas Department of Transportation Standard

Division

TRAFFIC CONTROL PLAN
ONE-LANE TWO-WAY
TRAFFIC CONTROL

TCP(2-2)-18

1o



No warranty of any

TxDOT assumes no responsibility for the conversion

LEGEND
* | Trail vehicle
Shoulder ARROW BOARD DISPLAY
% % | Shadow Vehicle
X VEHICLE = | WORK
WC_zfrl?1 V(_arhicble Lead Vehicle <:I CONVOY CONVOY % % % | Work vehicle RIGHT Directional
wi strobes with strobes
P - [_IQ| Heovy Work venicie LEFT Directional
<:| 72" X 36" 60" X 36" Truck Mounted
le A
, L A Attenuator (TMA) @ Double Arrow
0 % <:I Traffic Flo [?] CAUTION (Alternating
:[::D* E| :B** l * * * ] |:> eocoe o ' v Diamond or 4 Corner Flash)
- N prdi - — TYPICAL USAGE
E> X VEHICLE][D MOBILE SHORT | SHORT TERM | INTERMEDIATE | LONG TERM
CONVOY N DURATION | STATIONARY |[TERM STATIONARY| STATIONARY
See Note 9 and Forward Facing \ © 7
Trail/Shadow Vehicle A Shou | der Arrow Board :
" GENERAL NOTES
| 1500’ + Approx. 1 120’ -200’ Approx. 1 1 120° -200° Approx. 1 1. TRAIL, SHADOW, and LEAD vehicles shall be equipped with arrow boards as
See note 8 See note 8 illustrated. When a LEAD vehicle is not used the WORK vehicle must be
TRA“./SHADOW VEHlCLE A equipped with an arrow board. The Engineer will determine if the LEAD VEHICLE
TCP (3_ 1 G) with RIGHT Directional and/or: TRAIL VEHICLE are reguired based on ?revai 1ing roadway conditions,
display Flashing Arrow Board traffic volume, ond sight distance restrictions.

UNDIVIDED MULTILANE ROADWAY )

The use of amber high intensity rotating, flashing, oscillating, or strobe |ights
on vehicles are required. Blue high intensity rotating, flashing, oscillating or

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

strobe |ights when mounted on the driver’s side of the vehicle may be operated
simultaneously with the amber beacons or strobe |ights.

Work Vehicle 3

with strobes The use of truck mounted attenuators (TMA) on the SHADOW VEHICLE ond TRAIL VEHICLE

are required.

See note 9 and 120’ -200° 120 -200° 1500’ + Approx. . . L.
Trail/Shadow Vehicle B Lead venicle Approx. Approx. See note 8 4. Reflective sheeting on the rear of the TMA shall meet or exceed the reflectivity and
with strobes See note 8 color requirements of DEPARTMENTAL MATERIAL SPECIFICATION DMS 8300, Type A.
Shou | der 5. Flashing arrow boords shall be Type B or Type C as per the Barricode ond

Construction (BC) stondards. The board shall be controlled from inside the vehicle.

_ 6. Each vehicle shall have two-way radio communication capability.

e = o \E@ ol -

ﬂ @| H @”:D** Shou |l der

\\ [ see note 9 ona J 8. Vehicle spacing between the TRAIL VEHICLE and the SHADOW VEHICLE will vary
‘ 1500° + Approx. ‘ 120" -200° Troil/Shadow Vehicle A depending on sight distance restrictions. Motorists approaching the work convoy
‘ See note 8 ‘ ApProx | Fgg‘;’ggd should be able to see the TRAIL VEHICLE in time to slow down and/or change lanes as
) Arrow Board they approoch the TRAIL VEHICLE. Vehicle spacing between the WORK VEHICLE
and SHADOW VEHICLE and vehicle spacing between WORK VEHICLE and LEAD VEHICLE may

7. When work convoys must change lanes, the TRAIL VEHICLE should change lones first to
shadow the other convoy vehicles.

WORK ON SHOULDER WORK ON TRAVEL LANE vary according to terrain, work activity and other factors.
9. "X VEHICLE CONVOY"™ (CW21-10cT) or "WORK CONVOY" (CW21-10aT) signs shall be used on
TCP (3-1b) TRAIL VEHICLES and SHADOW VEHICLES as shown. As an option 48" X 48" diamond shaped
"WORK CONVOY" (CW21-10T) or "X VEHICLE CONVOY" (CW21-10bT) signs may be used where
adequate mounting space exists. When used, the X VEHICLE CONVOY sign shall have
TWO'WAY ROADWAY WI TH PAVED SHOULDERS the number of the convoy vehicles displayed on the sign in the number designation

"X" location. The "X VEHICLE CONVOY" sign shall not be used on the SHADOW VEHICLE
if a TRAIL VEHICLE is used.

T: \GREEN\PS&E -GAO\0642-01-021 FM 36 HSIP\DESIGN\CAD Plan Sheets\+cp3of. #ghs stondord to other formats or for incorrect results or damaoges resulting from its use.
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FILE:

10. On two-lane two-way roadways, the work and protection vehicles should pul |l over

periodically to allow motor vehicle traffic to pass. If motorists are not allowed to
See note 9 and

Trail/Shadow Vehicle B Work Vehicle pass the work convoy, o."DO NOT PASS" (R4-1) sign should be placed on the back of the
_______ @ - ifh_szob_es_____________- X VEHICLE o WORK rearmost protection vehicle.
CONVOY CONVOY
CW21-10cT Cw21-10aT
/ <:| 72" X 36" 60" X 36"
- - - - - - _ _ R - - ® Traffic
| [ : : C Red Reflective ;’ Operations
M_ * E m * % * * % E:mj E> ’:.:° ’:.:° OR . . White Reflective I Texas Department of Transportation s”,;",’,ﬁ,’;’i’d
———————————————————————— e cverictell TRAFFIC CONTROL PLAN
\ Viih tirobes - © MOBILE OPERATIONS

(HEIGHT OF TMA}

! 1500’ + Approx. 120’ -200' 120’ -200° | with strobes .
Ses note 8 oo roruarg rocing IANY UNDIVIDED HIGHWAYS

TCP (3-1¢) | ter | TCP(3-1)-13

TRAIL/SHADOW VEHlCLE B I (WIDTH OF TMA)} ] FILE: tcp3-1.dgn DNz TxDOT ‘CK:TXDOT‘DW: TxDOT ‘CK:TXDOT

©7TxD0OT  December 1985 CONT | SECT JOB HIGHWAY

TWO-WAY ROADWAY WITHOUT PAVED SHOULDERS with Flashing Arrow Boord STRIPING FOR TMA REVISIONS 0642 01| 021,ETC. | FM 36,ETC.

in CAUTION display 2-94 4-98

8-95 7-13 DIST COUNTY SHEET NO.

1-97 PAR HUNT 21
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No warranty of any

LEGEND
Improved Shoulder X VEHlCLE OR WORK % | Trail vehicl
rai enhicle
See Trail/Shadow Vehicle A Forward Facing Lead Vehicle CONVOY CONVOY ARROW BOARD DISPLAY
and Note 9 Arrow Boards \ with strobes CW21-T00T oWzi-tooT % % | Shadow Vehicle
—— o

RIGHT Directional

LEFT Directional

= SN IE_ T - - 72" x 36° 60" Xx 36" % % % | Work Vehicle
:B E |:‘|> ® |:[[]j Heavy Work Vehicle

o000 00 ..
* * % * % % Improved Shoulder o’ ~N Truck Mounted
Attenuator (TMA)

Double Arrow

9] 2 1 {4

TxDOT assumes no responsibility for the conversion

. CAUTION (Alternating
< ::l Traffic Flow .
| 1500 + Approx. | 120" -200° 120’ -200° Wix vericLe][D Diomond or 4 Corner Flash)
! See note 8 " See note 8 See note 8 CONVOY ;;
- TYPICAL USAGE
TCP (3-3a) . VOBILE SHORT | SHORT TERM| INTERMEDIATE | LONG TERM
Two LANE HIGHWAY WI TH PAVED SHOULDERS ™M DURATION | STATIONARY |TERM STATIONARY| STATIONARY
J
(NORK ON TRAVEL LANE) TRAIL/SHADOW VEHICLE A
GENERAL NOTES
with RIGHT Directional display
- - -V /T Flashing Arrow Board 1. TRAIL, SHADOW, and LEAD vehicles shall be equipped with arrow boards as
illustrated. When o LEAD vehicle is not used on two way roads the WORK
See Trail/Shadow Vehicle B Forward Facing Lead Vehicle Forward Facing vehicle must have an orrow board. For divided roadways, the arrow board on the
and Note 9 Arrow Board with strobes Arrow Board WORK vehicle is optional based on the type of work being performed. The Engineer
will determine if the LEAD vehicle and/or TRAIL vehicle are required based on
_— ° B — ° e ° B — ! —_— —_— prevailing roodway conditions, traffic volume, ond sight distonce restrictions.
N E ] 2. The use of amber high intensity rotating, flashing, oscillating, or strobe lights
|::> @ j@ >A- :D X VEHICLE OR WORK on vehicles are required. Blue high in-re;wsi-ry ro-ra:ring, flashin;_J, oscillating, or
CONVOY CONVOY strobe 1ights when mounted on the driver’s side of the vehicle may be operated
* * ¥ * ¥ % simultaneously with the omber beocons or strobe lights.
— ] CW21-10cT CW21-100aT 3. The use of truck mounted attenuators (TMA) on the SHADOW VEHICLE, ADVANCE WARNING
72" X 36" 60" X 36" and TRAIL VEHICLE are required.
| 1500 + Approx. | 120’ -200° 120’ -200° 4. Reflective sheeting on the rear of the TMA shall meet or exceed the reflectivity
I See note 8 ™ cee note 8 See nofe 8 < < - - and color requirements of DEPARTMENTAL MATERIAL SPECIFICATION
KA AR DMS 8300, Type A.
TCP (3'3b) oo oo OR R R 5. Floshing,orrow boards shall be Type B or Type C as per the Barricaode ond
= = N Construction (BC) standards. The board shall be controlled from inside the
vehicle.
TWO LANE HIGHWAY WI THOUT PAVED SHOULDERS )‘(VEH|CLE I| 6. Each vehicle shall have two-way radio communication capability.
. 7. When work convoys must change lanes, the TRAIL VEHICLE should change lanes
(WORK ON TRAVEL LANE) CONVOY . first to shadow the other convoy vehicles.
) © 8. Vehicle spacing between the TRAIL VEHICLE aond the SHADOW VEHICLE will vary
See Advance . . ._ . depending on sight distance restrictions. Motorists approoching the convoy
Worning 1500° - Approx. 400 1207 -200 N should be able to see the TRAIL VEHICLE in time to slow down and/or change
See note 8 Approx. Approx. " lanes as they approach the TRAIL VEHICLE. Vehicle spacing between the WORK
See note 8 See note 8 VEHICLE ond SHADOW VEHICLE and vehicle spocing between WORK VEHICLE and LEAD

VEHICLE may vary according to terrain, work octivity and other factors.

Vehicle
\ TRAIL/SHADOW VEHICLE B | o X VEHICLE CONVOY (CW21-10GT) or WORK CONVOY (CW21-10aT) signs shall be used on

[
TRAIL VEHICLES ond SHADOW VEHICLES as shown. As an option 48" x 48" diamond
Shoul der m Shoul der with Flashing Arrow Board shaped WORK CONVOY (CW21-10T) or X VEHICLE CONVOY (CW21-10bT) signs may be

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

sign shall have the number of the convoy vehicles displayed on the sign in
the number designation "X" location. The X VEHICLE CONVOY sign shall not be
used on the SHADOW VEHICLE if a TRAIL VEHICLE is used.

i I:E_ I I Z ] CW20-5bTL 10.For divided highways with two or three lanes in one direction, the oppropriate

3

LEFT LANE CLOSED (CW20-5bTL}, RIGHT LANE CLOSED (CW20-5bTR), or CENTER LANE

in Caution Mode used where adequate mounting space exists. When used, the X VEHICLE CONVOY
<
o
* ¥

L 72" X 36 CLOSED (CW20-5dT) sign should be used on the Advance Warning Vehicle. As an
eecce o (See note 14) option, a portable changeable message sign (PCMS) or truck mounted changeable
\_ e | message sign (TMCMS) with o minimum character height of 12", and displaying the
See Trail/SHADOW Vehicle A C same legend may be substituted for these signs. An appropriate directional arrow
Shoulder and note 9 \;(fv Shoulder i display, simulating the size and legibility of the flashing arrow board may be
qy\‘g LEFT LANE R used in the second phase of the PCMS/TMCMS message. When this is done,
S P\ CLOSED N the arrow board will not be required on the Advance Warning Vehicle.
< © 11.A double arrow shall not be displayed on the arrow board on the Advance Warning
TCP (3-3c) + Vehicle.
" 12.For divided highways with three or four lanes in each direction, use TCP(3-2).
DIVIDED MULTILANE HIGHWAY 13.Stondard diamond shape versions of the CW20-5 series signs may be used as an

option if the rectangulor signs shown are not available.
14, The Advance Warning Vehicle may straddle the edgeline when Shoulder width makes

ADVANCE WARN I NG it necessary.

D T T ——— 15.0n two-lane two-way roadways, the work and protection vehicles should pul | over
L VEHICLE periodically to allow motor vehicle traffic to pass. If motorists are not
allowed to pass the work convoy, a DO NOT PASS (R4-1) sign should be placed on
J the bock of the rearmost protection vehicle.
Shou | der
F d Faci i ; i
- forsarg Focing  Leos venele e a0t e =
White Reflective . Division
- - - - - - - I Texas Department of Transportation Standard
<, , ; , , : : TRAFFIC CONTROL PLAN
o []
> M Kol 1D ~mg .| 8 MOBILE OPERATIONS
AT : : = . — = — w7 "| 3 RAISED PAVEMENT
; See Trg;(lj/irgﬁgog Vehicle B __':':EJ MARKER INSTALLAT lON/

REMOVAL

T: \GREEN\PS&E -GAO\0642-01-021 FM 36 HSIP\DESIGN\CAD Plon Sheets\tcp3T¥. #fhs standard to other formats or for incorrect results or domages resulting from its use.

10/27/2020 4:52:07 PM

DATE:
FILE:

Shou | der
| te" | - -
1500’ + Approx. . | 120’ -200° 120’ -200° I (WIDTH OF TMA) | TCP ( 3 3 )-14
f See note 8 I See note 8 | See note 8 F(SE: +op3-3. dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT
TxDOT  September 1987 CONT |SECT JoB HIGHWAY
TCP (3-3d) STRIPING FOR TMA 2ot aop” 0" 0642 01| 021,ETC. | FM 36,ETC.
UND I v I DED MUL T I LANE H I GHwAY 8-95 7-13 DIST COUNTY SHEET NO.
1-97 7-14 PAR HUNT 22
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WORK ZONE SHORT TERM PAVEMENT MARKINGS DETAILS WORK ZONE SHORT TERM PAVEMENT MARKINGS PATTERNS
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No warranty of any

TxDOT assumes no responsibility for the conversion

| DEPARTMENTAL MATERIAL SPECIFICATIONS

PERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240
TEMPORARY (REMOVABLE) PREFABRICATED PAVEMENT MARKINGS | DMS-8241
cws-11 SIGN FACE MATERIALS DMS-8300

X
| | COLOR USAGE SHEETING MATERIAL
*See Table 1 ORANGE BACKGROUND TYPE BFL OR TYPE CFLSHEETING

BLACK LEGEND & BORDERS | ACRYLIC NON-REFLECTIVE SHEETING

GENERAL NOTES

Area where Edge Area where Edge 1. If spalling or hole§ oceur, ROUGH ROAD (CW8-8) signs_should be ploced in
Condition exists Condition exists advance of the condition and be repeated every two miles where the
condition persists.
% See 2. UNEVEN LANES (CW8-11) signs shall be installed in odvance of the
Table 1 condition and repeated every mile. Signs installed along the uneven

lane condition may be supplemented with the NEXT XX MILES (CW7-3aP)
plaque or Advisory Speed (CW13-1P) plaque.

3. NO CENTER LINE (CW8-12) signs and temporary pavement markings as per the
WZ (STPM) stondard shall be installed if yellow centerlines separaoting two
way traffic are obscured or obliterated. Repeat NO CENTER LINE signs
every two miles where the center |ine markings are not in place. The signs
ond markings shall remain in place until permanent pavement markings are
instal led.

X "X" distance X

(See Note 4) (éeed;‘gigng)e 4, Signs shall be spaced at the distances recommended as per BC standards.

S Toble 1 5. Additional signs may be required as directed by the Engineer. Signs shall
ee Table remain in ploce until final surface is applied. Signs shall be considered

== -2- J\ subsidiory to Item 502 "BARRICADES, SIGNS AND TRAFFIC HANDLING. "
\ 6. Signs shall be fabricated and mounted on supports as shown on the BC

i i i standards and/or listed on the "Compliant Work Zone Traffic Control Devices”

list.

7. Short term markings shall not be used to simulate edge Iines.

cwa-11 8. All signs shall be constructed in accordance with the details found in

UNEVEN LANES CWB11 UNEVEN LANES the "Standard Highway Sign Designs for Texas," latest edition.
TWO LANE CONVENTIONAL ROAD FOUR LANE CONVENTIONAL ROAD TABLE 1

The use of this stondard is governed by the "Texas Engineering Practice Act".
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/7ﬁ M | | Less than or equal to:
14" (maximum-planing) Sign: CW8-11

@ 12" (typical-overlay)

x | | :: D Distance "D" may be a maximum of 1 1/4 " for planing

cws-12 operations and 2" for overlay operations if uneven
lanes with edge condition 1 are open to traffic
after work operations cease.
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(See Note 4) @) >3
feat 1
ﬁ?gg méii;ggscemer égﬁgi:{?g;eei?gis 0 Less than or equal to 3" Sign: Cw8-11
% See Table 1
@ " to 374"
% Distance "D" may be o maximum of 3" if uneven Ianes
with edge condition 2 or 3 are open to traffic after
12 work fr)pe:o-r;?rjs csose.D Uneven Ifrznes*:houéd not be
open to traffic when "D" is greater an 3".
Notched Wedge Joint
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ration.
X X IT D £ Ti . ’L?J?w?sioons
“x" distance TRAFF [C CONTROL DURING PLANING, exas Department of Transportation Standard
(See Note 4) OVERLAY AND LEVEL ING OPERATIONS
" aieronce | ARE SHOWN ELSEWHERE IN THE PLANS,
X (See Note 4) V =fa =2 SIGNING FOR
MINIMUM WARNING SIGN SIZE UNEVEN LANES
G G | @ w811 Conventional roads 36" x 36"
e CW8-11 ) Freeways/expressways . .
divided roadways " | 48" x 48 WZ (UL) -1 3
CW8-12 NE EN ANES FILE: wzul-13. dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this stondard is governed by the "Texas Engineering Practice Act".
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Warning sign TABLE 1
ond rumble strip Flogger to e Of Rumble GENERAL NOTES LEGEND
sequence in Flagger ADT Strip . - — .
opposite direction (Leng;h 01; Work Arrays . 1. Each Rumble Strip Array should ezzz>2 | Type 3 Barricade 88 |Channelizing Devices
. reag consist of three rumble strips spaced Truck Mounted
1 .
is some os below e it < 4,500 1 . center to center at the spacing shown I | Heavy Work venicie AN | attenuator (TMA)
e > 4,500 2 G in Table 2, ploce<_:| transverse across Trailer Mounted Portable Changeable
< 3.500 1 - the lane at locations shown. Flashing Arrow Panel Message Sign (PCMS)
s 174 Mile ! . X
> 3,500 2 2. The CWI17-2T "RUMBLE STRIPS AHEAD" =& |sion <p | Trottic Fiow
. < 2.600 1 sign should be located after the <> Flag il O Flagger
)' 172 Mile > 2,600 2 . 5 CW20-1D "ROAD WORK AHEAD sign and
- = ; . o spaced as shown. [f traffic is
1 Mile < 1,600 “ 3 observed to be queuing, or is Minimom Suggested Maximum| .
. 2 1,600 2 5 . & expected to queue beyond the Rumble Posted|Formuta| 1 Desirable Spacing of Sign Suggested
L C > 1 Mile N/A 2 ] . Strips, the CW17-2T sign and the Speed aper_Lengths Chonnel izing Spacing [LOngitudinal
. o . ! B * % Devices v Buffer Space
3 - 3 3 Pl AN first Rumble Strip Array may be * o T o o oo X gn
2 > g s |1€] located upstream of the CW20-1D 0 faet 0f Fset0ffoet] Toper | Tanmgent | DiStonce
2 2 . iéggegs necessary tao provide 30 2| 150°] 185"] 180 30’ 60° | 120 90’
) X 35 |- X5 [205 225 | 245'| 35 70° | 160° 120°
warning. 6 - - - - 7 7
. 0. 40 265'| 295'| 320 40 80 240 155
4 - 3. Temporary Rumble Strips will be 45 450°| 495'| 540’ 45° 90’ 320° 195°
'. considered subsidiary to Item 502, 50 500’ | 550'| 600° 50 100" 400’ 240’
* and sr.mll be a produ$+ 1Ic:c?’red on the 55 L-ws | 3507 6057 660" 55 110" 500" 295"
. | —See D°+e 8 ggr\rllpi)cl:el:n-r Work Zone Traffic Control 60 600’ | 660'| 720 60" 120 600" 350"
> ' 65 650°| 715'| 780" 65 130° 700° 410°
(R . . . . . . .
4. Removal of the Temporary Rumble 70 700°| 770°| 840 70 140 800 475
= Strips should be accomplished before 75 750°| 825 | 900’ 75’ 150" 900" 540’
removing the advance warning signs.
e ] 5. T Rumble Stri hou 1 d ' % Conventional Roads Only
. Temporary Rumble Strips should no
[ L 2 < be used on horizontal curves, |oose %% Taper lengths have been r?unded of f.
Rub | & ~ gravel, soft or bleeding asphalt, L=Length of Taper (FT) W=Width of Offset(FT)
: E'rrip S * heavily rutted pavements or unpaved S=Posted Speed(MPH)
N rray surfaces.
. = (See
Rumble Strip note 1) — y TYP
Array e — 6. Temporary Rumble Strips shall be ICAL_USAGE
(See note 1) = —% instal led and maintained as NOBILE SHORT SHORT TERM | INTERMEDIATE | LONG TERM
i ‘ ‘ : per manufacturer’s recommendations. DURATION STATIONARY | TERM STATIONARY [ STATIONARY
x umb | e Q
N Arrons - 7. This standord sheet shall be used ! v
- (See in conjunction with other appropriate
note 1) — — il TCP stondard, TMUTCD typical application
e L 4 or project specific detail for the
project.
¢ 8. The one-lane +wo-way appl ication may € Signs are for illustrotive purposes only. Signs
. = = [ [ . .
Rumble Strip > utilize o flagger, an AFAD or a requ...ured may vary depend:ng.on the T?P,.TMUTCD.
Array based on 9% portable traffic signal. Typicol Application, or project specific details
Toble 1, this for the project.
g;l?ﬁego%hgﬁ 9. Temporary Rumble Strips may be
the ADT is lower used on freeways or expressways
mon ;h?d n based on engineering judgment.
resholds shown.
(See note 1) — -] 4 ‘ ‘
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5 hi (See note 2)
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8 § 3 3
3 3 & &
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TABLE 2 I Texas Department of Transportation s,;",’,ﬁ,’g:’d
‘ ‘ Approximate distance
0y _ Speed between strips in
‘ - S‘g%oxlga.. an Array
— — TEMPORARY RUMBLE STRIPS
CW20-1D -
48" X 48"
WZ (RS-1a) WZ (RS-1Db) :gg mg:& -
75 mph or Less 75 mph or Less = WZ(RS)-16
> 55 MPH 20° FILE: wzrs16. dgn DNz TxDOT ‘cx: TxDOT‘DW: TxDOT  |ck: TXDOT
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(STA 359+05. 00)
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P1 STATION = 366+72.19
DELTA = 28> 13" 00.00" (LT)
DEGREE OF CURVE = 3° 59° 59,96"
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séDIUSTION : £é33§'4go
TA - 30,
A7 (STA 360+31.,20) PT gTATION = 372+36.62

<

# 48 (STA 361+81.88)
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H +
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0 25 50 100
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# 50 (STA 364+83.24)
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# 52 (STA 367+84.60)
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DETERMINATION OF PEAK DISCHARGES
1D AREA TC i i i i
B 7 STATION N AREA CN . 5-YEAR | 10-YEAR | 25-YEAR | 100-YEAR
47+80 i 408.95 79 99 395 500. 4 654.6 908. 7
STA 62100 62+00 2 284.26 79 67 DISCHARGES (CFS) 35375 440.8 575.8 797.3
DA #3
STA 719+06€
STA 84+63
DETERMINATION OF PEAK DISCHARGES
DA #4 1D AREA  |COEFFICIE[ ¢
i STATION w2 (REA T s 5-YEAR | 10-YEAR | 25-YEAR | 100-YEAR
STA 94+75 INTENSITY (IN/HR) 3.71 4.44 5.18 6. 71
on 79+00 3 8.30 0.30 25.0 DISCHARGE (CFS) 9.30 11.10 12. 90 16. 80
INTENSITY (INJHR) | 2.67 3.19 3.72 4.85
STA 10520 84-63 4 16.87 0.30 43.5 DISCHARGE (CFS) 13.50 16. 20 18. 80 24.50
INTENSITY (INJHR) | 3.24 3.87 4.52 5.87
STA:113+63 =
/ DA #8 94+75 > 7.6 0.33 2.1 DISCHARGE (CFS) 8.10 9.70 11.30 14. 70
INTENSITY (INJHR) | 2.30 2.75 3. 21 4.19
DA 7 64 2a 105+20 6 36.94 0.31 54.3 DISCHARGE (CFS) | 26.40 | 31.50 | 36.80 | 47.90
~ INTENSITY (INJHR) | 2.64 3.16 3. 68 4.79
STA 144+95 ——] 113+63 ! 23.05 0. 31 44.2 DISCHARGE (CFS) 18. 90 22.60 26. 30 34, 30
DA #10 INTENSITY (INJHR) | 2.07 2.47 2.89 3.77
S N ZAY 144+95 8 163.90 0. 31 63.4 DISCHARGE (CFS) | 105.00 | 125.70 | 146.60 | 191.50
, INTENSITY (INJHR) | 2. 31 2.76 3.22 4,20
STA 16555 —= ] DFXR 154-85 i 69.88 0.29 4.0 DISCHARGE (CFS) 46. 80 56. 00 65. 30 85.10
INTENSITY (INJHR) | 2.34 2.80 3. 27 4.26
STA 18“70/4 165+35 10 133.61 0.29 52.9 DISCHARGE (CFS) 90. 70 108.50 | 126.50 | 165.00
INTENSITY (INJHR) | 3.10 3. 71 4.33 5. 62
A DA #13 181+70 " 59. 11 0.30 34.4 DISCHARGE (CFS) 55. 60 66. 50 77.50 100. 70
INTENSITY (INJHR) | 2.32 2.17 3. 23 4.22
STA 194450
194+50 12 39.00 0.30 53.7 DISCHARGE (CFS) 27.10 32. 40 37. 80 49. 30
INTENSITY (INJHR) | 2.15 2.58 3.0l 3.92
et 2o STA 249400 217+80 3 101.36 0.30 59.8 DISCHARGE (CFS) | 65.50 78. 40 91.40 | 119.30
INTENSITY (INJHR) | 3.66 4.39 5.12 6.63
DA #14 STA 264+18 249+00 14 5.00 0.32 26.1 DISCHARGE (CFS) 5.90 7.00 9. 40 10. 60
INTENSITY (INJHR) | 3.68 4. 40 5.14 6. 66
264+18 '5 6.50 0.32 26.0 DISCHARGE (CFS) 7.60 9. 20 12. 20 13. 80
; INTENSITY (INJHR) | 3.29 3.94 4.59 5.96
oA =03 die Al STA 31694 28009 e 2.2 0.28 3.3 DISCHARGE (CFS) 2.40 2.90 3.40 4.40
i . INTENSITY (INJHR) | 3.82 4.58 5.35 6.92
S sTA[322+30 28624 ' A 0-28 24.3 DISCHARGE (CFS) |  8.30 9.90 11.60 | 15.00
116-94 8 - 0. 32 47,3 |INTENSITY (IN/HR) | 2.52 3.02 3.52 4.58
DA #16 STA"343+45 ) ) ) DISCHARGE (CFS) 6. 20 7.40 8. 60 11.30
. INTENSITY (INJHR) | 3.16 3.78 4.4 5.73
DAl 517 DA_#20" 322430 9 6.18 0.32 33.4 DISCHARGE (CFS) 6.20 7.50 10. 00 11.30
INTENSITY (INJHR) | 3.68 4.4 5.14 6.66
343+45 20 4.30 0.32 25.9 DISCHARGE (CFS) 5.10 6.10 7.10 9.20
DA =18 INTENSITY (INJHRY | 1.75 2.10 2. 45 3. 21
‘ 392+52 21 46.88 0.32 80.2 DISCHARGE (CFS) 26. 30 31.50 36. 80 48.10
DA #19
DA #21
STA 392+52 C’
10/29/20
FM 36, ETC.
HYDROLOGIC
0 5 | DATA
— C  e——
SCALE IN MILES
SHEET 1 OF 1
NOTES: © 2oz ®
DESIGN OF DRAINAGE FACILITIES BASED ON THE TXDOT HYDRAULIC DESIGN MANUAL, SEPTEMBER 2019.
DRAINAGE AREAS DETERMINED BY SURVEY DATA, USGS TOPOGRAPHIC MAPS, DIGITAL ELEVATION MODELS, AS-BUILT PLANS
é’(\)lg iéglég OBSERVATIONS. THE RATIONAL METHOD WAS USED FOR HYDROLOGOC ANALYSIS OF DRAINAGE AREAS LESS THAN
SOF TWARE EMPLOYED FOR HYDROLOGIC ANALYSIS :HY-8(VER 7.50 FHWA). Texas
CULVERTS EXTENDED LESS THAN TEN PERCENT WERE NOT ANALYZED WHEN CULVERT Department
HISTORY INDICATES ADEQUATE STORM FLOW CAPACITY AND FLOOD RISKS HAVE NOT CHANGED. of Transportation
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CROSS CULVERT H

DROLOGIC AND HYDRAULIC DATA

(RATIONAL METHOD)

DEPTH ROADWAY
STRUCTURE pRATNAGE| AREA |CHARNEL| CHANNEL HYDRAUL IC STRUCTURE | STRUCTURE| STRUCTURE | enrrances ExIT | . BN El 1o Miny | _FLOOD | FLOW (Q) HEADWATER| TAILWATER| TAILWATER|OVERTOPPING ELEV.
AREA | (AC) TYPE CONDITION DESCRIPTION ¢ TYPE FREQUENCY| (CFS) |ELEV (FT)|ELEV (FT)| VELOCITY | ROADWAY | OVERTOP
STA. (FT/FT) n %) NT ADW /ERTO
exisTing | '8XEQLRP T o.012 e 100 VEAR
79+00 3 0.03 | TRAPEZOIDAL EeT 10 YEAR
PROPOSED |NO MODIFICATION| 0.012 Gt 100 YEAR
EXISTING || - 3° X 2 X 42 4 015 0. 1% LEFT FW 0.3 435 |10 YEAR| 16.2 520. 82 520.5 1.88 - 524. 44
RC BOX RIGHT FW 100 YEAR| 24.5 521.14 | 520.75 2.1 -
84+63 4 16.87| 0.0032 | 0.03 | TRAPEZOIDAL A ’ -
PROPOSED || - 3. X 2' X 58 4 012 0. 127 LEFT PW 0.3 435 |10 YEAR| 16.2 520.82 | 520.57 1.88 524. 44
RC BOX . - 12% RIGHT PW . . 100 YEAR | 24.5 521.14 | 520.75 2.1 - :
EXISTING T - 24" X 42 | o o012 > 36% LEFT PROJ 0. 33 321 |10 YEAR 9.7 529.85 | 528.17 2.57 533. 29
RCP RIGHT PROJ 100 YEAR | 14.7 530.17 | 528.29 3 -
94+75 5 7.61 | 0.0096 | 0.03 | TRAPEZOIDAL 2 - o - o YEAR 5.7 25085 | o987 557 -
PROPOSED | ' =~ 24" X 46 0.012 2. 36% LE SE 0.33 32.1 1O _YE . . . . 533.29
RCP RIGHT SET 100 YEAR | 14.7 530.17 | 528.29 3 -
EXISTING | 2°30:X66 RCP | 4 g3 LEFT 10 YEAR
W/SET RIGHT 100 YEAR
105+20 6 TRAPEZOIDAL o 0 VEAR
PROPOSED |NO MODIFICATION| 0.012 R eHT 100 YEAR
EXISTING 42"x63' RCP 0.012 LEFT 10 VEAR
W/SET RIGHT 100 YEAR
113+63 7 TRAPEZOIDAL TERT 6 VEAR
PROPOSED |NO MODIFICATION| 0.012 S 160 YEAR
EXISTING || - @ X 3 X 427 o 015 0. 6% LEFT FW 0. 31 63.4 |10 YEAR| 125.7 518.01 | 518.25 3.3 - 52172
RC BOX RIGHT FW 100 YEAR| 191.5 518.57 | 518.89 3.7 -
144+95 8 163.9| 0.002 | 0.03 | TRAPEZOIDAL A -
PROPOSED |1 - 9 X 3 X 59 o o1, 0. 647 LEFT PW 0. 31 3.4 |10 VEAR| 125.7 518.01 | 518.25 3.3 - 521,72
RC BOX . - 64% RIGHT PW : : 100 YEAR| 191.5 518.57 | 518.89 3.7 - .
EXISTING |1 - 5 X 3 x 44| o o0 | an LEFT FW 0. 29 s1.0 |10 VYEAR 56 515.02 | 515.26 2.15 - 517.8
RC RIGHT FW 100 YEAR | _ 85.1 515.13 | 515.89 2.39 -
154+85 9 69.88| 0.001 | 0.03| TRAPEZOIDAL A .
PROPOSED |1 - 5 X 3 X 587 o 012 - LEFT PW 0. 29 1.0 |10 YEAR 56 515.02 | 515.26 2.15 - 517.8
RC BOX . - RIGHT PW : - 100 YEAR | _ 85.1 515.13 | 515.87 2.39 - .
EXISTING | 1 1 x4 0.012 ». 987 LEFT FW 0. 29 s5s.9 |10 YEAR| 108.5 507.93 | 507.14 2.41 - 51152
42" RC BOX RIGHT FW 100 YEAR 165 508. 58 507.8 2.7 -
165+55 10 |133.61 0.001 | 0.03| TRAPEZOIDAL - .
PROPOSED | '~ X4 X | 0 012 ». 987 LEFT PW 0. 29 5,9 |10 YEAR| 108.5 507.93 | 507.14 2.0 - 511,52
58 RC BOX . - 98% RIGHT PW . . 100 YEAR 165 508. 58 507.8 2.7 - :
1 -5 X3 X 3 LEFT FW 0.3 10 YEAR| 66.5 510.24 | 510.31 2.88 -
EXISTING 50° RC BOX 0.012 0. 847 RIGHT FW 34.4 00 YEAR| 100.7 510.83 | 510.84 3. 21 - s14.m
181+70 11 |59.71| 0.002 | 0.03| TRAPEZOIDAL - - EpT B o VEAR T 665 S0 24 T R10 51 > 88 -
PROPOSED | ' 0.012 0. 84% L 0.3 34.4 : . . . 514,11
58.  RC BOX RIGHT PW 100 YEAR| 100.7 510.83 | 510.84 3. 21 -
EXISTING | ' ~.5 X3 X | o o012 | d0% LEFT FW 0. 537 |10 YEAR| 32.4 507.25 | 506.69 3.47 - 511.86
42" RC BOX RIGHT FW 100 YEAR | 49.3 507.62 507 3.91 -
194+50 12 39 | 0.0058 | 0.03| TRAPEZOIDAL . . o 5 AR 324 207 25 1 506,69 377 -
PROPOSED | ' cn oX X | 0.012 1.40% LE L 0.3 53.7 (O _YE . . . . 511.86
58 RC BOX RIGHT PW 100 YEAR | 49.3 507.62 507 3.91 -
1 -7 X4 X 5 LEFT T 0.3 10 YEAR| 78.4 494.13 | 493.84 3.42 -
EXISTING 42’ RC BOX 0.012 1. 7a% RIGHT W 53-8 100 YEAR| 119.3 | 494.64 | 494.34 3.84 - 498.8
217+80 13 |101.36 0.003 | 0.03 | TRAPEZOIDAL . .
PROPOSED | ' — T X 4 X | 0 012 N LEFT PW 0.3 9.5 |10 YEAR| 78.4 494.13 | 493.84 3.42 - 498, 8
57 RC BOX . - 1A% RIGHT PW . 100 YEAR| 119.3 494.64 | 494.34 3.84 :
EXISTING |1 - 18" X 44" RC o 012 . LEFT PROJ 0. 32 26.1 |10 YEAR 7 488.51 | 487.23 1.24 - 490. 74
BOX RIGHT PROJ 100 YEAR| 10.6 488.84 | 487.48 1.39 -
249400 14 5 | 0.001 |0.03| TRAPEZOIDAL ) - CEFT Er 0 VEAR 7 188 51 | 487 73 o4 -
PROPOSED 1 - 18" X 44 0.012 2% 0.32 26.1 . . . 490. 74
RCP RIGHT SET 100 YEAR| 10.6 488.84 | 487.48 1.39 -
EXISTING 247xs4. RCP 0.012 L e
264+18 15 0.03 | TRAPEZOIDAL CEFT 10 YEAR
PROPOSED |NO MODIFICATION| 0.012 RTGHT 100 YEAR
EXISTING |! - 18" X 44" RG o o1, | 85 LEFT PROJ 0. 28 31.3 |10 YEAR 2.9 473.95 | 472.87 3.36 - 476. 79
BOX RIGHT PROJ 100 YEAR 4.4 474,11 | 472.94 3.73 -
280+09 16 2.62 | 0.0416 | 0.03 | TRAPEZOIDAL ) . CEFT T AR 5o 17595 | 47587 T -
PROPOSED 1 - 18" X 44 0.012 1.85% SE 0.28 31.3 (O _YE . . . . 476.79
RCP RIGHT SET 100 YEAR 4.4 474,11 | 472.94 3.73 -
existing | SO'NEOLRP T 0 012 RTGHT 760 YEAR
286+24 17 7.73 0.03 | TRAPEZOIDAL CEFT 6 VEAR
PROPOSED |NO MODIFICATION| 0.012 RTGHT 100 YEAR
ExisTING | 24NS4 P 0,012 RTGHT 100 YEAR
316+94 18 7.68 0.03 | TRAPEZOIDAL CEFT 0 VEAR
PROPOSED |NO MODIFICATION| 0.012 RTGHT 100 YEAR
EXISTING || - 18" X 60° RO ¢ 012 7. 437 LEFT PROJ 0. 32 33.4 |10 YEAR 7.5 473.85 | 468.07 2.15 - 477,77
BOX RIGHT PROJ 100 YEAR| 11.3 474.73 | 468.13 4.6 -
322+30 19 6.18 | 0.0694 | 0.03 | TRAPEZOIDAL & -
PROPOSED 1 - 18" X 60 0.012 7. 237 LEFT SET 0. 32 33.4 |10 VEAR 7.5 473.85 | 468.07 2.15 - 47777
RCP . - RIGHT SET : : 100 YEAR| 11.3 474.73 | 468.13 1.6 - :
3% Y56 FT
EXISTING | '™ 3'X2 X56" RCI 5 012 A 10 YEaR
342+45 20 4.3 0.03 | TRAPEZOIDAL CEET 0 YEAR
PROPOSED |NO MODIFICATION| 0.012 RIEHT 100 VEAR
EXISTING |12 - 34" X 64 RO 4 015 0. 4a% LEFT PROJ 0. 32 80.2 |10 YEAR| 31.5 480.7 480.14 2.76 - 183, 33
BOX RIGHT PROJ 100 YEAR |  48.1 481.22 | 480.51 3.09 -
392452 21 |46.88| 0.003 | 0.03| TRAPEZOIDAL 2 -
PROPOSED 2 - 34" X 50 0.012 0. 44% LEFT SET 0.32 80. 2 10 YEAR 31.5 480. 7 480. 14 2.76 - 483. 33
RCP . ; RIGHT SET : . 100 YEAR| _ 48.1 481.22 | 480.51 3.09 - .
NOTES: PROJ PROJECTING END
DESIGN OF DRAINAGE FACILITIES BASED ON THE TXDOT HYDRAULIC DESIGN MANUAL, SEPTEMBER 2019. FW= FLARED WING
NRCS CURVE NUMBER LOSS MODEL EMPLOYED [N HYDROLOGIC ANALYSIS. SW= STRAIGHT WING
PEAK FLOWS WERE DETERMINED USING NRCS DIMENSIONLESS UNIT HYDROGRAPH MODELLED IN HEC-HMS. Pw= PARALLEL WING

SOFTWARE EMPLOYED FOR HYDROLOGIC ANALYSIS: HEC-HMS (VER 4.2, USACE),

HY-8

(VER. 7. 50 FHWA)

PER CUSTOMARY TXDOT ENGINEERING PROCEDURE, CULVERTS EXTENDED LESS THATN TEN PERCENT ARE

NOT ANALYZED WHEN CULVERT HISTORY INDICATES ADEQUATE STORM FLOW CAPACITY AND FLOOD RISKS HAVE NOT CHANGED.
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CROSS CULVERT HYDROLOGIC AND HYDRAULIC DATA (NRCS UNIT HYDROGRAPH)
NRCS ROADWAY
STRUCTURE pRAINAGE | AREA | CHANNEL | CHANNEL HYDRAUL IC STRUCTURE STRUCTURe | STRUCTURE ENTRANCE/ EXIT RUNOF F LAG | INTERVAL | FLOOD | FLOW (@) |HEADWATER|TAILWATER| 'ALWATER) o DERIH 1 "ELEV.
AREA (AC) TYPE CONDITION DESCRIPTION MANNING'S n TYPE CURVE (MIN) (MINY  |FREQUENCY| (CFS) |ELEV (FT)|ELEV (FT) OVERTOP
STA. (FT/FT) (FT/FT) NUMBER (FT/S) |ROADWAY (FT (FT. 3
EXISTING |3 "5 _X 3’ x 42° 0.012 0.0021 LEFT FW 79 69 10 10 YEAR| 500.4 511.24 507.94 6. 39 0.24 511. 00
RC BOX RIGHT FW 100 YEAR| 908.7 512.19 509. 56 8.15 1.19
47+80 1 408.95 0.006 | 0.03| TRAPOZOIDAL - : -
PROPOSED |3 ~5'_X 3’ X 60 0.012 0. 0021 LEFT PW 79 69 10 10 YEAR| 500.4 508. 69 508. 33 6.86 - 511.00
RC BOX . . RIGHT PW 100 YEAR| 908.7 511.79 509. 56 8.15 0.79
EXISTING |2 -5 X 3’ X 40 0.012 0. 008 LEFT FW 79 41 10 10 YEAR 440 518.43 515.55 8. 49 0.15 518. 28
RC BOX RIGHT FW 100 YEAR| 797.3 519.54 517.15 10.49 1.26
62+00 2 284.26 0.0116 | 0.03| TRAPOZOIDAL . - .
PROPOSED |2 ~5'_X 3’ X 59 0.012 0. 008 LEFT PW 79 a7 10 10 YEAR 440 516.5 515.95 9.02 - 518, 28
RC BOX . . RIGHT PW 100 YEAR| 797.3 518.93 517.15 10.49 0.65 :
NOTES: PROJPROJECTING END
DESIGN OF DRAINAGE FACILITIES BASED ON THE TXDOT HYDRAULIC DESIGN MANUAL, SEPTEMBER 2019. FW= FLARED WING
NRCS CURVE NUMBER LOSS MODEL EMPLOYED [N HYDROLOGIC ANALYSIS. SW= STRAIGHT WING
PEAK FLOWS WERE DETERMINED USING NRCS DIMENSIONLESS UNIT HYDROGRAPH MODELLED IN HEC-HMS. PW= PARALLEL WING
SOF TWARE EMPLOYED FOR HYDROLOGIC ANALYSIS: HEC-HMS (VER 4.2, USACE), HY-8 (VER.7.50 FHWA)
PER CUSTOMARY TXDOT ENGINEERING PROCEDURE, CULVERTS EXTENDED LESS THATN TEN PERCENT ARE SET=SAFETY END TREATMENT
NOT ANALYZED WHEN CULVERT HISTORY INDICATES ADEQUATE STORM FLOW CAPACITY AND FLOOD RISKS HAVE NOT CHANGED. DI= DROP INLET
ALY
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Skew = 0° on SW-0, FW-0, SETB-CD, SETB-SW-0, and SETB-FW-0 standard sheets;
30° maximum for safety end treatment

SL:1 = Horizontal : 1 Vertical
e Side slope at culvert for flared or straight wingwalls.
e Channel slope for parallel wingwalls.
e Slope must be 3:1 or flatter for safety end treatments.
T = Box culvert top slab thickness. Dimension can be found on the applicable box culvert standard sheet.
U = Box culvert wall thickness. Dimension can be found on the applicable box culvert standard sheet.
= Curb height
See applicable wing or end treatment standard sheets for calculations of Hw, A, B, Lw, Ltw, Atw, and Total Wingwall Area.
Hw = Height of wingwall
= Distance from face of curb to end of wingwall (not applicable to parallel or straight wingwalls)
= Offset of end of wingwall (not applicable to parallel or straight wingwalls)
Lw = Length of longest wingwall.

Ltw = Length of culvert toewall (not applicable when using riprap apron)

Atw = Length of anchor toewall (applicable to safety end treatment only)
Total Wingwall Area = Wingwall area in sq. ft. for two wingwalls (one structure end) if Lt or Rt.

@Cancrete volume shown is total of wings, footings,
culvert toewall (if any), anchor toewalls (if any)
and wingwall toewalls. Riprap aprons, culverts, and
curb quantities are not included.

@Regard/ess of the type of culvert shown on this sheet,
the Contractor has the option of furnishing
cast-in-place or precast culverts unless otherwise
shown elsewhere on the plans. If the Contractor
elects to provide culverts of a different type than
those shown on this sheet, it is the Contractor's
responsibility to make the necessary adjustments to
the dimensions and quantities shown.

Culvert Station Description Max Applicable | Applicable Skew Side T U C Hw A B Lw Ltw Atw Ripraop| Class | Class Total
and/or Creek Name of Box Culert Fill Box Culvert Wingwal | Angle | Slope or | Culvert Culvert |Estimat| Height Curb tfo Offset Length Culvert [ Anchor | Apron "C" "c" Wingwal |
No. Spans ~ Height Standard or End (O°, 15°, Channel Top Slab Wall Curb of End of |of End of| of Longest | Toewall |Toewal | Conc. Conc. Area
Span X @ Treatment 30" or Slope Thick’s Thick’s [ Height Wing Wingwal | [ Wingwall Wingwal | Length | Length (Curb) | (Wing.)
Height (ft) Standard 45’ (SL:1) (in) (in) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (C.Y.) (CY) (CY) (SF)
47+80 (Both) 3 ~5 X 3 1’ MC-5-20 PW-2 0 2:1 8" I 1. 000 4,667 N/A N/A 7.333 17.333 N/A 0.0 1.2 11.4 124
62+00 (Both) 2 ~5 X 3 1° MC-5-20 PW-2 0 2:1 8" " 1.000 4,667 N/A N/A 7.333 11.750 N/A 0.0 0.8 10.6 124
84+63 (Both) 1 ~ 3 X 2 1° SCC-3&4 PW-2 0 2:1 8" I 1.000 3.667 N/A N/A 6. 333 4.167 N/A 0.0 0.4 7.2 90
144+95 (Both) 1 ~ 9 X 3° 17 SCC-9 (MOD) PW-2 0 2:1 8" I 1.000 4,667 N/A N/A 7.333 10.167 N/A 0.0 0.8 10.4 124
154+85 (Both) 1 ~5 X 3 1’ SCC-5&6 PW-2 0 2:1 8" " 1.000 4,667 N/A N/A 7.333 6.167 N/A 0.0 0.4 9.8 124
165+55 (Both) 1 ~7 X 4° 1° SCC-7 PW-2 0 2:1 8" 7" 1.000 5.667 N/A N/A 9. 333 8.167 N/A 0.0 0.6 14.4 200
181+70 (RT) 1 ~5 X 3 1° SCC-5&6 PW-2 0 2:1 8" " 1.000 4,667 N/A N/A 7.333 6.167 N/A 0.0 0.2 4.9 62
194+50 (Both) 1 ~5° X 3 1° SCC-5%6 PW-2 0 2:1 8" I 1. 000 4,667 N/A N/A 7.333 6.167 N/A 0.0 0.4 9.8 124
217+80 (Both) 1~ 7 X 4 1’ SCC-7 PW-2 0 2:1 8" " 1.000 5.667 N/A N/A 9.333 8.167 N/A 0.0 0.6 14. 4 200
@Round the wall heights shown to the nearest
foot for bidding purposes.
@Concrete volume shown is for box culvert curb only. SPECIAL NOTE:
For curbs using the Box Culvert Rail Mounting Details . .
(RAC) standard sheet quantities shown must be This sheet is a supplement to the box
increased by a factor of 2.25. If Class S concrete is culvert standards. It is to be filled out
required for the top slab of the culvert, also provide by the culvert specifier and provides
Class S concrete for the curb. Curb concrete is dimensions for the construction of the box
NOTES: considered part of the Box Culvert for payment. culvert wingwalls and safety end treatments.

An Excel 2010 spreadsheet to assist in
completing this table can be downloaded
from the Bridge Standards (English) web
page on the TxDOT web site. The completed
sheet must be signed, sealed, and dated by
a licensed Professional Engineer.
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@ 0" Min to 5'-0" Max. Estimated curb heights are shown elsewhere in the plans. For
structures with pedestrian rail or curbs taller than 1'-0", refer to the Extended Curb
Details (ECD) standard sheet. For structures with T631 or T631LS bridge rail, refer
to the Mounting Details for T631 & T631LS Rails (T631-CM) standard sheet. Refer
to the Rail Anchorage Curb (RAC) standard sheet for structures with bridge rail other
than T631 or T631LS.

@ For vehicle safety, the following requirements must be met:
e For structures without bridge rail, construct curbs no more than 3" above
Length of box finished grade.

e For structures with bridge rail, construct curbs flush with finished grade.
@ Bars B ~ Top and @ Reduce curb heights, if necessary, to meet the above requirements. No changes will
—== bottom slab = be made in quantities and no additional compensation will be allowed for this work.
u S U Bars K _
; y Bars C ~ Top slab Bars F2— @ For curbs less than 1'-0" high, tilt Bars K or reduce bar height as necessary to
foenrsrrty;iscitt;(/; FBars D ~ Bottom slab maintain cover. For curbs less than 3" high, Bars K may be omitted.
joint (Typ) F2 1 . ] > @ 1'-0" typical. 2'-3" when the Rail Anchorage Curb (RAC) standard sheet is referred
[ . —_W“H 1 ,’ ] i,, LI+ EH HAE J(, 1 HETHHEFE M L to elsewhere in the plans.
I A M P S T  IEEE AL .
— I 1 -
|- L
S la \B Fy | 9 I 4} = Fo \ T
- - s> a
5 S , T[ 1 ; \
S 6 C J l The Contractor may replace Bars B, C, D, E, F1, F2, M, Y, and/or Z with deformed
L —M (Typ) o H 1 welded wire reinforcement (WWR) meeting the requirements of ASTM A1064. The
N ; \ area of required reinforcement may be reduced by the ratio of 60 ksi / 70 ksi.
| " Spacing of WWR is limited to 4" Min and 18" Max. When required, provide lap splices
T ) F2 1 } 1 in the WWR of the same length required for the equivalent bar size, rounded up for
1% AF wire sizes between conventional bar sizes. The lap length required for WWR is
(Typ) " .J I [ b never less than the lap length required for uncoated #4 bars.
N | Example conversion: Replacing No. 6 Gr 60 at 6" Spacing with WWR.
% Y d Required WWR = (0.44 sq. in. per 0.5 ft.) x (60 ksi / 70 ksi) = 0.755 sq. in. per ft.
= If D30.6 wire is used to meet the 0.755 sq. in. per ft. requirement in this example,
y F2 B o 4 T the required spacing = (0.306 sq. in.) / (0.755 sq. in. per ft.) x (12 in. per ft.) = 4.86"
% Max spacing. Required lap length for the provided D30.6 wire is 2'-1" (the same
[ -l —_ U | | I O I | I I I I | L - minimum lap length required for uncoated #5 bars, as listed under MATERIAL NOTES).
= S PNL S S =
L L &
D D Construction joint Bars F1 ~ Top slab only

(Typ)

CONSTRUCTION NOTES:
TYPICAL SECTION PLAN OF REINF STEEL Do not use permanent forms.
Chamfer the bottom edge of the top slab 3" at the entrance.
Optionally, raise construction joints shown at the flow line by a maximum of 6". If
this option is taken, Bars M may be cut off or raised, Bars C and D may be reversed.

MATERIAL NOTES:
Provide Grade 60 reinforcing steel.
Provide galvanized reinforcing steel if required elsewhere in the plans.
Provide Class C concrete (f'c = 3,600 psi) for culvert barrel and curb, with the
following exceptions: provide Class S concrete (f'c = 4,000 psi) for top slabs of:
e culverts with overlay,
e culverts with 1-to-2 course surface treatment, or
o e culverts with the top slab as the final riding surface.
Finished grade Provide bar laps, where required, as follows:
(roadway slope) « Uncoated or galvanized ~ #4 = 1'-8" Min
e Uncoated or galvanized ~ #5 = 2'-1" Min

GENERAL NOTES:
Designed according to AASHTO LRFD Bridge Design Specifications for the range of
| fill heights shown.
See the Single Box Culverts Cast-In-Place Miscellaneous Detail (SCC-MD) standard

3" chamfer ! TV ) )

sheet for details pertaining to skewed ends, angle sections, and lengthening.

(See CONSTRUCTION >\ p ning ng ! gthening
1

NOTES.) Cover dimensions are clear dimensions, unless noted otherwise.
Reinforcing bar dimensions shown are out-to-out of bar.

®

SECTION THRU CURB
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— BILLS OF REINFORCING STEEL (For Box Length = 40 feet) QUANTITIES
SECTION T
DIMENSIONS ©
W _ Bars F1 ~ #4 Bars F2 ~ #4 Bars H Per Foot
T Bars B Bars C Bars D Bars M ~ #4 at 18" Spa at 18" Spa 4~ #4 Bars K of Barrel Curb Total
3
. . P - N . wy P T . . i Reinf Reinf
S H T E No. Length | Weight| No. Length | Weight X Y No. % & Length | Weight Y Z No. & Length | Weight Length wt No Length | Weight| Length Wt | No. | wt ?8?5 R(EL"br;f %Q)C (ill:; %C)C (ilbr}
3-0" 2'-0" 8" 30" | 108 3-11" 441 108 5 -5" 391 2'-7" 2'-10" | 108 | #4 | 9" 5-1" 367 2'-10"| 2-3" 108 | 9" 2'-0" 144 3 | 39-9" 80 19 | 39'-9" 505 3-11"| 10| 10 | 28| 0.292 | 48.2 0.3 1] 38 | 120 1,966
3-0" 3-0" 8" 108 3-11" 441 108 6'-5" 463 3-7" 2'-10" | 108 | #4 | 9" 51" 367 2'-10") 2 -3" 108 | 9" 3-0" 216 3 | 39-9" 80 23 | 39-9" 611 3-11"| 10| 10 | 28| 0.335| 54.5 03| 38 (137 | 2,216
4'-0" 2'-0" 8" 108 4'-11" 554 162 5-9" 622 2 -7" 3-2" 162 | #4 | 6" 5 -5" 586 3-2" 2'-3" 108 | 9" 2'-0" 144 3 39'-9" 80 21 39'-9" 558 4 -11" 13 12 | 33| 0.342 63.6 0.4 | 46 14.1 2,590
4'-0" 3-0" 8" 108 4'-11" 554 162 6'-9" 730 3-7" 3-2" 162 | #4 | 6" 5 -5" 586 3-2" 2'-3" 108 | 9" 3-0" 216 3 39'-9" 80 25 | 39'-9" 664 4 - 11" 13 12 | 33| 0.385 70.8 0.4 | 46 15.8 2,876
4 -0" 4 -0" 8" 108 4 -11" 554 162 7'-9" 839 4 -7" 3 -2 162 | #4 | 6" 5 -5" 586 3-2" 2'-3" 108 | 9" 4 -0" 289 3 | 39-9" 80 25 | 39'-9" 664 4'-11" | 13| 12 | 33| 0428 | 753 04| 46 | 17.5 | 3,058
@ For direct traffic culverts (fill height = 2 ft.), identify the required box size
and select the option with the minimum fill height.
HL93 LOADING SHEET 2 OF 2
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TYPICAL

SECTION

(See CONSTRUCTION

3" chamfer :
NOTES.) 1

®

H—]

- L
D Construction joint

(Typ)

Finished grade
(roadway slope)

SECTION THRU CURB

Length of box

@

Bars K

Bars B ~ Top and @ e
bottom slab
Bars F2
Bars C ~ Top slab )
Bars D ~ Bottom slab

ﬂ‘u,,

4

7 , ,

i
|
|
|

Bars F1 ~ Top slab only

PLAN OF REINF STEEL

ny

nyn

u

nyn

i

BARS C BARS D

-2 1/2@

BARS K (#4)
(Spa = 1'-0" Max)
(Length = 4'-2")

1-4 Yy

@ 0" Min to 5'-0" Max. Estimated curb heights are shown elsewhere in the plans. For
structures with pedestrian rail or curbs taller than 1'-0", refer to the Extended Curb
Details (ECD) standard sheet. For structures with T631 or T631LS bridge rail, refer
to the Mounting Details for T631 & T631LS Rails (T631-CM) standard sheet. Refer
to the Rail Anchorage Curb (RAC) standard sheet for structures with bridge rail other
than T631 or T631LS.

@ For vehicle safety, the following requirements must be met:
e For structures without bridge rail, construct curbs no more than 3" above
finished grade.
e For structures with bridge rail, construct curbs flush with finished grade.
Reduce curb heights, if necessary, to meet the above requirements. No changes will
be made in quantities and no additional compensation will be allowed for this work.

@ For curbs less than 1'-0" high, tilt Bars K or reduce bar height as necessary to
maintain cover. For curbs less than 3" high, Bars K may be omitted.

@ 1'-0" typical. 2'-3" when the Rail Anchorage Curb (RAC) standard sheet is referred
to elsewhere in the plans.

The Contractor may replace Bars B, C, D, E, F1, F2, M, Y, and/or Z with deformed
welded wire reinforcement (WWR) meeting the requirements of ASTM A1064. The
area of required reinforcement may be reduced by the ratio of 60 ksi / 70 ksi.
Spacing of WWR is limited to 4" Min and 18" Max. When required, provide lap splices
in the WWR of the same length required for the equivalent bar size, rounded up for
wire sizes between conventional bar sizes. The lap length required for WWR is
never less than the lap length required for uncoated #4 bars.

Example conversion: Replacing No. 6 Gr 60 at 6" Spacing with WWR.

Required WWR = (0.44 sq. in. per 0.5 ft.) x (60 ksi / 70 ksi) = 0.755 sq. in. per ft.

If D30.6 wire is used to meet the 0.755 sq. in. per ft. requirement in this example,
the required spacing = (0.306 sq. in.) / (0.755 sq. in. per ft.) x (12 in. per ft.) = 4.86"
Max spacing. Required lap length for the provided D30.6 wire is 2'-1" (the same
minimum lap length required for uncoated #5 bars, as listed under MATERIAL NOTES).

CONSTRUCTION NOTES:

Do not use permanent forms.

Chamfer the bottom edge of the top slab 3" at the entrance.

Optionally, raise construction joints shown at the flow line by a maximum of 6". If
this option is taken, Bars M may be cut off or raised, Bars C and D may be reversed.

MATERIAL NOTES:
Provide Grade 60 reinforcing steel.
Provide galvanized reinforcing steel if required elsewhere in the plans.
Provide Class C concrete (f'c = 3,600 psi) for culvert barrel and curb, with the
following exceptions: provide Class S concrete (f'c = 4,000 psi) for top slabs of:
e culverts with overlay,
e culverts with 1-to-2 course surface treatment, or
e culverts with the top slab as the final riding surface.
Provide bar laps, where required, as follows:
e Uncoated or galvanized ~ #4 = 1'-8" Min
e Uncoated or galvanized ~ #5 = 2'-1" Min
e Uncoated or galvanized ~ #6 = 2'-6" Min

GENERAL NOTES:

Designed according to AASHTO LRFD Bridge Design Specifications for the range of
fill heights shown.

See the Single Box Culverts Cast-In-Place Miscellaneous Detail (SCC-MD) standard
sheet for details pertaining to skewed ends, angle sections, and lengthening.

Cover dimensions are clear dimensions, unless noted otherwise.
Reinforcing bar dimensions shown are out-to-out of bar.
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© BILLS OF REINFORCING STEEL (For Box Length = 40 feet) QUANTITIES
SECTION 'i
DIMENSIONS ©
% Bars B Bars C Bars D Bars M ~ #4 Birts]g,{ §p§4 Baarts Igg gp:m EBIS#Z Bars K cF),feng/?roetl Curb Total
3
S H T U E No é :% Length | Weight | No. é :}% Length | Weight X ty " No. -§ § Length | Weight ty” “z" No. % Length | Weight | No Length wt No. | Length | Weight| Length wt | No. | Wt %Q)C R(i’br;f %Q)C R(eLrDr;f %’Q)C Ri’br}f
5-0" 2 -0" 8" 7" 26'| 108 | #6 | 9" | 5-11" 960 | 108 | #5 | 9" 6 -4" 713 | 2 -7" 3-9" 108 | #5| 9" 6 -5" 723 | 3-9" 2'-8" 108 | 9" 2'-0" 144 4 | 39'-9" | 106 | 22 | 39'-9" 584 5-11"1 16 | 14 | 39| 0.391 80.8 [ 0.5 ] 55 | 16.1 3,285
5 -0" 2'-0" 9" 7" 30| 108 | #6 | 9" | 5-11" 960 | 108 | #5 | 9" 6 - 5" 723 | 2°-8" 3-9" 108 | #5| 9" 6'-6" 732 | 3-9" 2'-9" 108 | 9" 2'-0" 1441 4 | 39°-9" | 106 | 22 | 39'-9" 584 5-11"1 16 | 14 | 39| 0.429 81.2 (05| 55 | 17.6 | 3,304
5 -0" 3 -0" 8" 7" 26' | 108 | #6 | 9" 5-11" 960 | 108 | #5| 9" 7' - 4" 826 3-7" 3-9" 108 | #5| 9" 6' - 5" 723 3-9" 2'-8" 108 | 9" 3-0" 216 4 39 -9" 106 26 39 -9" 690 5-11"| 16 14 | 39| 0.434 88.0 | 0.5 55 17.8 3,576
5 -0" 3 -0" 9" 7" 30" | 108 | #6 | 9" 5-11" 960 | 108 | #5| 9" 7'-5" 835 3-8" 3-9" 108 | #5| 9" 6 -6" 732 3-9" 2'-9" 108 | 9" 3-0" 216 4 39'-9" 106 26 39'-9" 690 5-11"| 16 14 | 39| 0.472 88.5 0.5 55 19.3 3,594
5-0" 4-0" 8" 7" 26'| 108 | #6 | 9" | 5-11" 960 | 108 | #5 | 9" 8 - 4" 939 | 4 -7 3-9" 108 | #5| 9" 6 -5" 723 | 3-9" 2'-8" 108 | 9" 4 -0" 289 4 | 399-9" | 106 | 26 | 39'-9" 690 5-11"| 16 | 14 | 39| 0.477 927 | 05| 55 |195 | 3,762
5-0" 4 -0" 9" 7" 30| 108 | #6| 9" | 5-11" 960 | 108 | #5 | 9" 8 - 5" 948 | 4'-8" 3 -9 108 | #5| 9" 6 -6" 732 | 3-9" 2'-9" 108 | 9" 4 -0" 289 4 | 399-9" | 106 | 26 | 39'-9" 690 5-11"1 16 | 14 |39 0.515 931105 | 55 |21.1 3,780
5 -0" 5 -0" 8" 7" 26' | 108 | #6 | 9" 5-11" 960 | 108 | #5| 9" 9 -4 1,051 5 -7 3-9" 108 | #5| 9" 6' - 5" 723 3-9" 2'-8" 108 | 9" 5 -0" 361 4 39 -9" 106 30 39'-9" 797 5-11"| 16 14 | 39| 0.521 100.0 | 0.5 55 1213 4,053
5 -0 5-0" 9" 7" 30" | 108 | #6 | 9" 5-11" 960 | 108 | #5| 9" 9 - 5" 1,061 5-8" 3-9" 108 | #5| 9" 6 -6" 732 3-9" 2'-9" 108 | 9" 5 -0" 361 4 39 -9" 106 30 39'-9" 797 5-11"| 16 14 | 39| 0.559 | 100.4 0.5 551228 4,072
6 -0" 2'-0" 8" 7" 200 | 108 | #6 | 9" | 6'-11"| 1,122] 108 | #5| 9" 6'-8" 751 2-7" 4-1" 108 | #5| 9" 6 -9" 760 | 4'-1" 2'-8" 108 | 9" 2 -0" 1441 5 | 39°-9" | 133 | 25 | 39'-9" 664 6'-11"| 18| 16 | 45| 0.440 89.4 105 | 63 |18.1 3,637
6 -0" 2 -0" 9" 7" 26'| 108 | #6 | 9" | 6 -11"| 1,122 162 | #5| 6" 6'-9" 1,141 | 2-8" 4 -1 162 | #5| 6" 6'-10"| 1,155 | 4'-1" 2'-9" 108 | 9" 2 -0" 1441 5 | 39°-9" | 133 | 25 | 39'-9" 664 6'-11"| 18| 16 | 45| 0.485 | 109.0 | 0.5 | 63 | 19.9 | 4,422
6 -0" 2'-0" 10" 8" 30| 108 | #6 | 9" 7' -1 1,149 | 162 | #5 | 6" 6'-11"| 1,169 | 2-9" q-2" 162 | #5| 6" 7' -0" 1,183 | 4-2" 2'-10"| 82 |12"| 2 -0" 110 5 | 39'-9" | 133 | 25 | 39'-9" 664 7' -1 19 |1 18 | 50| 0.551 | 110.2 | 0.5 | 69 (226 | 4,477
6 -0" 3 -0" 8" 7" 20" | 108 | #6 | 9" 6'-11"| 1,122 | 108 | #5| 9" 7'-8" 864 3-7" 4 -1 108 | #5| 9" 6'-9" 760 4 -1 2'-8" 108 | 9" 3-0" 216 5 39 -9" 133 | 29 39'-9" 770 6'-11"| 18 16 | 45| 0.484 96.6 0.5 63 19.9 3,928
6 -0" 3-0" 9" 7" 26'| 108 | #6 | 9" | 6'-11"| 1,122 162 | #5| 6" 7' -9" 1,309 | 3-8" 4-1" 162 | #5| 6" 6'-10"| 1,155 | 4'-1" 2'-9" 108 | 9" 3-0" 216 | 5 | 39-9" | 133 | 29 | 39'-9" 770 6'-11"| 18| 16 | 45| 0528 | 1176 | 0.5 | 63 |21.6 | 4,768
6 -0" 3-0" 10" 8" 30| 108 | #6 | 9" 7' -1 1,149 | 162 | #5 | 6" 7'-11"| 1,338 | 3 -9" q-2" 162 | #5| 6" 7'-0" 1,183 | 4 -2" 2 -10"| 82 |12*| 3-0" 164 5 | 39°-9" | 133 29 | 39'-9" 770 7' -1 19 18 |50 0.601 | 1184 [ 0.5 | 69 | 24.6 | 4,806
6 -0" 4 -0" 8" 7" 20'| 108 | #6 | 9" | 6 -11"| 1,122 108 | #5| 9" 8 -8" 976 | 4'-7" 4-1" 108 | #5| 9" 6'-9" 760 | 4'-1" 2'-8" 108 | 9" 4 -0" 289 5 | 399-9" | 133 29 | 39'-9" 770 6 -11"| 18| 16 |45 0527 | 101.3 (0.5 | 63 |21.6 | 4,113
6 -0" 4'-0" 9" 7" 26' | 108 | #6 | 9" 6 -11"| 1,122 | 162 | #5| 6" 8-9" 1,478 4' - 8" 4 -1" 162 | #5| 6" 6'-10"| 1,155 4'-1" 2'-9" 108 | 9" 4" -0" 289 5 39 -9" 133 | 29 39 -9" 770 6'-11"| 18 16 | 45| 0.571 123.7 | 0.5 63 | 23.4 5,010
6'-0" 4'-0" 10" 8" 30" | 108 | #6 | 9" 7' -1" 1,149 | 162 | #5| 6" 8-11"| 1,507 4'-9" 4 -2" 162 | #5| 6" 7' -0" 1,183 4 - 2" 2'-10"| 82 | 12" 4" - 0" 219 5 39 -9" 133 | 29 39'-9" 770 7' -1 19 18 | 50| 0.650 | 124.0 | 0.5 69 | 26.5 5,030
6 -0" 5 -0" 8" 7" 200|108 | #6 | 9" | 6 -11"| 1,122 108 | #5| 9" 9-8" 1,089 | 5-7" 4-1" 108 | #5| 9" 6 -9" 760 | 4'-1" 2'-8" 108 | 9" 5 -0" 361 5 | 39-9" | 133 | 33 | 39-9" 876 6'-11"| 18| 16 | 45| 0.570 | 1085 | 0.5 | 63 | 23.3 | 4,404
6 -0" 5 -0" 9" 7" 26'| 108 | #6 | 9" | 6 -11"| 1,122 | 162 | #5| 6" 9-9" 1,647 | 5-8" 4-1" 162 | #5| 6" 6'-10"| 1,155 | 4'-1" 2'-9" 108 | 9" 5 -0" 361 5 | 399-9" | 133 | 33 | 39'-9" 876 6'-11"| 18| 16 | 45| 0.614 | 1324 | 0.5 | 63 | 25.1 5,357
6 -0" 5 -0" 10" 8" 30" | 108 | #6 | 9" 7' -1" 1,149 | 162 | #5| 6" 9-11"| 1,676 5 -9 4 -2" 162 | #5| 6" 7' -0" 1,183 4 -2" 2'-10"| 82 | 12" 5-0" 274 5 39 -9" 133 | 33 39" -9" 876 7' -1 19 18 |50 0.700| 132.3 | 0.5 69 | 28.5 5,360
6 -0" 6 -0" 8" 7" 20" | 108 | #6 | 9" 6 -11"| 1,122 | 108 | #5| 9" | 10'-8" 1,202 6 -7" 4 -1" 108 | #5| 9" 6'-9" 760 4 -1" 2'-8" 108 | 9" 6 -0" 433 5 39 -9" 133 37 39'-9" 982 6'-11"| 18 16 | 45| 0613 | 1158 | 0.5 63 | 25.0 4,695
6 -0" 6'-0" 9" 7" 26'| 108 | #6 | 9" | 6'-11"| 1,122 162 | #5| 6" | 10'-9" 1,816 | 6'-8" 4-1" 162 | #5| 6" 6'-10"| 1,155 | 4'-1" 2'-9" 108 | 9" 6 -0" 433 5 | 39°-9" | 133 | 37 | 39'-9" 982 6 -11"| 18| 16 | 45| 0.657 | 141.0 | 0.5 | 63 |26.8 | 5,704
6 -0" 6 -0" 10" 8" 30| 108 | #6 | 9" 7' -1" 1,149 | 162 | #5| 6" | 10'-11"| 1,845 | 6 -9" q-2" 162 | #5| 6" 7' -0" 1,183 | 4 -2" 2-10"| 82 |12"| 6 -0" 329 5 | 39-9" | 133 | 37 | 39'-9" 982 7' -1 19| 18 | 50| 0.749 | 1405 | 0.5 | 69 | 30.5 | 5,690
@ For direct traffic culverts (fill height = 2 ft.), identify the required box size
and select the option with the minimum fill height.
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@ 0" Min to 5'-0" Max. Estimated curb heights are shown elsewhere in the plans. For
structures with pedestrian rail or curbs taller than 1'-0", refer to the Extended Curb
Details (ECD) standard sheet. For structures with T631 or T631LS bridge rail, refer
to the Mounting Details for T631 & T631LS Rails (T631-CM) standard sheet. Refer
to the Rail Anchorage Curb (RAC) standard sheet for structures with bridge rail other
than T631 or T631LS.

@ For vehicle safety, the following requirements must be met:

Length of box e For structures without bridge rail, construct curbs no more than 3" above
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TxDOT assumes no responsibility for the conversion

The use of this standard is governed by the "Texas Engineering Practice Act".
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finished grade.
@ @ e For structures with bridge rail, construct curbs flush with finished grade.
] Bars B ~ Top and e Reduce curb heights, if necessary, to meet the above requirements. No changes will
bottom slab be made in quantities and no additional compensation will be allowed for this work.
U ‘ s U Bars K Bars F2—
Permissible gars g~ ZOD S/ab/ b @ For curbs less than 1'-0" high, tilt Bars K or reduce bar height as necessary to
construction ars D ~ Bottom sla maintain cover. For curbs less than 3" high, Bars K may be omitted.
Joint (Typ) F2 | . I
L __W‘H 1T TUHINTIEE oL 1T TEE E1E Y il I @ 1'-0" typical. 2'-3" when the Rail Anchorage Curb (RAC) standard sheet is referred
- 5 3 v to elsewhere in the plans.
. . . . .
i A . Dy i | AL .
— I 1 -
B — v o
= la \B F» | 9 I 4} o foq \ T
[ — > —
5 S , T[ 1 ; \
> ; c | |
M (Typ) o < The Contractor may replace Bars B, C, D, E, F1, F2, M, Y, and/or Z with deformed
b H—4] \ welded wire reinforcement (WWR) meeting the requirements of ASTM A1064. The
| " area of required reinforcement may be reduced by the ratio of 60 ksi / 70 ksi.
o F2 4 } | Spacing of WWR is limited to 4" Min and 18" Max. When required, provide lap splices
1% L in the WWR of the same length required for the equivalent bar size, rounded up for
‘ﬁ I dl wire sizes between conventional bar sizes. The lap length required for WWR is
yp M\' never less than the lap length required for uncoated #4 bars.
s |2 . T Example conversion: Replacing No. 6 Gr 60 at 6" Spacing with WWR.
® > Required WWR = (0.44 sq. in. per 0.5 ft.) x (60 ksi / 70 ksi) = 0.755 sq. in. per ft.
~ A If D30.6 wire is used to meet the 0.755 sq. in. per ft. requirement in this example,
I FW * 1l the required spacing = (0.306 sq. in.) / (0.755 sq. in. per ft.) x (12 in. per ft.) = 4.86"
/| ) | R | | 1 W O O | {1 I Vo Max spacing. Required lap length for the provided D30.6 wire is 2'-1" (the same
" Yo " . ° 1 : - ‘§“ N > minimum lap length required for uncoated #5 bars, as listed under MATERIAL NOTES).
L L L
D D Construction joint Bars F1 ~ Top slab only

(Typ)

TYPICAL SECTION PLAN OF REINF STEEL CONSTRUCTION NOTES:

Do not use permanent forms.

Chamfer the bottom edge of the top slab 3" at the entrance.

Optionally, raise construction joints shown at the flow line by a maximum of 6". If
this option is taken, Bars M may be cut off or raised, Bars C and D may be reversed.

MATERIAL NOTES:
Provide Grade 60 reinforcing steel.
Provide galvanized reinforcing steel if required elsewhere in the plans.
Provide Class C concrete (f'c = 3,600 psi) for culvert barrel and curb, with the
following exceptions: provide Class S concrete (f'c = 4,000 psi) for top slabs of:
e culverts with overlay,
e culverts with 1-to-2 course surface treatment, or
Finished grade e culverts with the top slab as the final riding surface.
(roadway slope) Provide bar laps, where required, as follows:
e Uncoated or galvanized ~ #4 = 1'-8" Min
e Uncoated or galvanized ~ #5 = 2'-1" Min
e Uncoated or galvanized ~ #6 = 2'-6" Min

GENERAL NOTES:

Designed according to AASHTO LRFD Bridge Design Specifications for the range of
3" chamfer fill heights shown.
(See CONSTRUCTION )‘ See the Single Box Culverts Cast-In-Place Miscellaneous Detail (S5CC-MD) standard
NOTES.) 1 sheet for details pertaining to skewed ends, angle sections, and lengthening.

®

H—]

SECTION THRU CURB Cover dimensions are clear dimensions, unless noted otherwise.

Reinforcing bar dimensions shown are out-to-out of bar.
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® BILLS OF REINFORCING STEEL (For Box Length = 40 feet) QUANTITIES
SECTION '5:
DIMENSIONS ©
LILI Bars B Bars C Bars D Bars M ~ #4 B'Z';s]g,], gp§4 Baarts 1'2% gpjm 5'3:5#’2 Bars K (":Fngroroes Curb Total
3
S H T u ,_T_ No. é :}% Length | Weight| No. -§ ;% Length | Weight X ty" No. é ;% Length | Weight ty " "z No. L% Length | Weight | No Length wt No. | Length | Weight| Length Wt | No. | Wt ?gc)c R(‘f’br;f %Cf R(EL'b’;f %Q)C Ri'brjf
7'-0" 3-0" 8" 7" 16' | 108 | #6 | 9" 7'-11"| 1,284 | 162 | #5| 6" 8 -0" 1,352 | 3-7" 4 - 5" 162 | #5| 6" 7' -1 1,197 | 4 -5" 2'-8" 108 | 9" 3-0" 216 | 5 | 39 -9" 133 31 | 39°-9" 823 7'-11"| 21| 18 | 50] 0.533| 1251 | 0.6 71 121.9| 5076
7'-0" 3-0" 9" 7" 20' | 108 | #6 | 9" 7'-11"| 1,284 | 162 | #5| 6" 8-1" 1,366 | 3 -8" 4 - 5" 162 | #5 | 6" 7' -2" 1,211 | 4-5" 2'-9" 108 | 9" 3-0" 216 | 5 | 39 -9" 133 31 | 39°-9" 823 7'-11"| 21| 18 | 50| 0.583 | 1258 | 0.6 71 1239 | 5104
7'-0" 3 -0" 10" 8" 23| 108 | #6 | 9" 8-1" 1,311 | 162 | #5| 6" g -3 1,394 3-9" 4' - 6" 162 | #5| 6" 7' -4 1,239 4' - 6" 2'-10"| 82 | 12" 3-0" 164 5 39'-9" 133 | 31 39" -9" 823 8-1" 22| 20 | 56| 0.663 | 126.6 | 0.6 78 | 27.1 5,142
7'-0" 3-0" 11" 8" 30" | 108 | #6 | 9" 8 -1" 1,311 | 162 | #5| 6" 8 - 4" 1,408 3-10" 4' - 6" 162 | #5| 6" 7' -5" 1,253 | 4'-6" 2'-11"| 82 | 12" 3-0" 164 5 39'-9" 133 | 31 39 -9" 823 8-1" 22| 20 | 56| 0.714 | 127.3 1 0.6 78 | 29.2 5,170
7'-0" 4 -0" 8" 7" 16' | 108 | #6 | 9" 7'-11"| 1,284 | 162 | #5| 6" 9-0" 1,521 q-7" 4 - 5" 162 | #5| 6" 7' -1 1,197 | 4 -5" 2'-8" 108 | 9" 4 -0" 289 | 5 | 39 -9" 133 31 | 39'-9" 823 7'-11"| 21| 18 | 50| 0.576 | 131.2 | 0.6 71 236 | 5318
7'-0" 4 -0" 9" 7" 20" | 108 | #6 | 9" 7'-11"| 1,284 | 162 | #5| 6" 9-1" 1,535 | 4-8" 4 - 5" 162 | #5| 6" 7' -2" 1,211 | 4-5" 2'-9" 108 | 9" 4 -0" 289 | 5 | 39 -9" 133 31 | 39'-9" 823 7'-11"| 21| 18 | 50] 0.627 | 131.9 | 0.6 71 | 257 | 5346
7'-0" 4'-0" 10" 8" 23" | 108 | #6 | 9" 8-1" 1,311 | 162 | #5| 6" 9-3" 1,563 4 -9" 4'-6" 162 | #5| 6" 7' -4 1,239 4' - 6" 2'-10"| 82 | 12" 4 -0" 219 5 39'-9" 133 | 31 39'-9" 823 8-1" 22| 20 | 56| 0.712| 1322 |1 0.6 78 | 29.1 5,366
7'-0" 4'-0" 11" 8" 30" | 162 | #6 | 6" 8-1" 1,967 | 162 | #5| 6" 9 -4" 1,577 4' - 10" 4' - 6" 162 | #5| 6" 7' -5" 1,253 4 -6" 2'-11"| 82 | 12" 4'-0" 219 5 39'-9" 133 | 31 39'-9" 823 8-1" 22 | 20 | 56| 0.763 | 149.3 | 0.6 78 | 31.1 6,050
7'-0" 5 -0" 8" 7" 16' | 108 | #6 | 9" 7'-11"| 1,284 | 162 | #5| 6" | 10'-0" 1,690 | 5-7" 4 - 5" 162 | #5| 6" 7' -1 1,197 | 4 -5" 2'-8" 108 | 9" 5 -0" 361 5 | 39-9" 133 35 | 39'-9" 929 7'-11"| 21| 18 | 50] 0619 | 1399 | 0.6 71 | 254 | 5,665
7'-0" 5 -0" 9" 7" 20" | 108 | #6 | 9" 7'-11"\| 1,284 | 162 | #5| 6" | 10'-1" 1,704 | 5-8" 4 - 5" 162 | #5| 6" 7' -2" 1,211 | 4-5" 2'-9" 108 | 9" 5 -0" 31| 5 | 39-9" 133 35 | 39'-9" 929 7'-11"| 21| 18 | 50] 0.670 | 140.6 | 0.6 711274 5693
7'-0" 5 -0" 10" 8" 23 | 108 | #6 | 9" 8-1" 1,311 | 162 | #5| 6" | 10'- 3" 1,732 | 5-9" 4 -6" 162 | #5| 6" 7' -4 1,239 | 4 -6" 2'-10"| 82 |12"| 5-0" 2741 5 | 39 -9" 133 35 | 39'-9" 929 8-1" 22 | 20 | 56| 0.761 | 140.5 | 0.6 | 78 | 31.1 5,696
7'-0" 5 -0" 11" 8" 30" | 162 | #6 | 6" 8 -1" 1,967 | 162 | #5| 6" | 10'- 4" 1,746 5 -10" 4' - 6" 162 | #5| 6" 7' -5" 1,253 4 -6" 2'-11"| 82 | 12" 5 -0" 274 5 39'-9" 133 35 | 39-9" 929 8-1" 22| 20 | 56| 0813 | 157.6 |1 0.6 78 | 33.1 6,380
7'-0" 6'-0" 8" 7" 16' | 108 | #6 | 9" 7'-11"| 1,284 | 162 | #5| 6" | 11'-0" 1,859 | 6 -7" 4 -5" 162 | #5| 6" 7' -1 1,197 | 4 -5" 2'-8" 108 | 9" 6'-0" 433 5 | 39'-9" 133 39 | 39'-9" 1,036 7'-11"| 21| 18 | 50| 0.663 | 148.6 | 0.6 71 |27.1 6,013
7'-0" 6'-0" 9" 7" 20" | 108 | #6 | 9" 7'-11"\| 1,284 | 162 | #5| 6" | 1I'-1" 1,873 | 6'-8" 4 - 5" 162 | #5 | 6" 7' -2" 1,211 | 4 -5" 2'-9" 108 | 9" 6'-0" 433 5 | 39'-9" 133 39 | 39'-9" 1,036 7'-11"| 21| 18 | 50] 0.713| 149.3 | 0.6 71 | 29.1 6,041
7'-0" 6'-0" 10" 8" 23 | 108 | #6 | 9" 8-1" 1,311 | 162 | #5| 6" | 11'-3" 1,901 6 -9" 4 -6" 162 | #5| 6" 7' -4 1,239 | 4'-6" 2'-10"| 82 |12"| 6 -0" 329 5 | 39 -9" 133 39 | 39'-9" 1,036 8-1" 22| 20 | 56| 0811 148.7 0.6 | 78 | 33.1 6,027
7'-0" 6 -0" 11" 8" 30" | 162 | #6 | 6" 8-1" 1,967 | 162 | #5| 6" | 11'-4" 1,915 6'-10" 4' - 6" 162 | #5| 6" 7' -5" 1,253 | 4'-6" 2'-11"| 82 | 12" 6'-0" 329 5 39'-9" 133 39 39 -9" 1,036 8-1" 22 | 20 | 56| 0.862 | 1658 | 0.6 78 | 35.1 6,711
7'-0" 7'-0" 8" 7" 16' | 108 | #6 | 9" 7'-11"| 1,284 | 162 | #5| 6" | 12'-0" 2,028 7' -7" 4" - 5" 162 | #5| 6" 7' -1 1,197 4' - 5" 2'-8" 108 | 9" 7' -0" 505 5 39'-9" 133 39 39'-9" 1,036 7'-11" 21 18 | 50| 0.706 | 154.6 | 0.6 71 | 28.8 6,254
7'-0" 7'-0" 9" 7" 20" | 108 | #6 | 9" 7'-11"| 1,284 | 162 | #5| 6" | 12'-1" 2,042 | 7'-8" 4 - 5" 162 | #5| 6" 7' -2" 1,211 | 4 -5" 2'-9" 108 | 9" 7'-0" 505 5 | 39-9" 133 39 | 39'-9" 1,036 7'-11"| 21| 18 | 50] 0.756 | 155.3 | 0.6 71 308 | 6,282
7' -0" 7'-0" 10" 8" 23 | 108 | #6 | 9" 8-1" 1,311 | 162 | #5| 6" | 12'-3" 2,070 | 7'-9" 4 -6" 162 | #5| 6" 7' -4 1,239 | 4'-6" 2'-10"| 108 | 9" 7'-0" 505 5 | 39-9" 133 39 | 39'-9" 1,036 8-1" 22| 20 | 56| 0860 | 157.4 106 | 78 | 350 | 6,372
7'-0" 7'-0" 11" 8" 30" | 162 | #6 | 6" 8-1" 1,967 | 162 | #5| 6" | 12°-4" 2,084 7'-10" 4' - 6" 162 | #5| 6" 7' -5" 1,253 | 4'-6" 2'-11"1108 | 9" 7' -0" 505 5 39 -9" 133 39 39 -9" 1,036 8-1" 22 | 20 | 56| 0912 1745 | 0.6 78 | 37.1 7,056

The use of this standard is governed by the "Texas Engineering Practice Act".
kind is made by TxDOT for any purpose whatsoever.
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@ For direct traffic culverts (fill height = 2 ft.), identify the required box size
and select the option with the minimum fill height.
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@ 0" Min to 5'-0" Max. Estimated curb heights are shown elsewhere in the plans. For
structures with pedestrian rail or curbs taller than 1'-0", refer to the Extended Curb
Details (ECD) standard sheet. For structures with T631 or T631LS bridge rail, refer
to the Mounting Details for T631 & T631LS Rails (T631-CM) standard sheet. Refer
to the Rail Anchorage Curb (RAC) standard sheet for structures with bridge rail other
than T631 or T631LS.

@ For vehicle safety, the following requirements must be met:
e For structures without bridge rail, construct curbs no more than 3" above
Length of box finished grade.

e For structures with bridge rail, construct curbs flush with finished grade.
@ Bars B ~ Top and @ Reduce curb heights, if necessary, to meet the above requirements. No changes will
™ ™ be made in quantities and no additional compensation will be allowed for this work.
U 5 P bottom slab
S U ars _
I } Bars C ~ Top slab Bars F2— @ For curbs less than 1'-0" high, tilt Bars K or reduce bar height as necessary to
foenrsrrtyﬁflscitl;(/; rgars D ~ Bottom slab maintain cover. For curbs less than 3" high, Bars K may be omitted.
Jjoint (Typ) -F% | s | > @ 1'-0" typical. 2'-3" when the Rail Anchorage Curb (RAC) standard sheet is referred
3 | I -+ —’ — «L—— H 1+ - H H-Ht+ J(» H +HEIHAH I H — to elsewhere in the plans.
I A M P S T i | AL .
— I 1 -
|- L
S la \B Fy | 9 I 4} = Fo \ T
- - S > T
D s 1 L |
. 6"
< T C J l The Contractor may replace Bars B, C, D, E, F1, F2, M, Y, and/or Z with deformed
| —M (Typ) 3 Hﬂ. welded wire reinforcement (WWR) meeting the requirements of ASTM A1064. The
3 ; \ area of required reinforcement may be reduced by the ratio of 60 ksi / 70 ksi.
| %) Spacing of WWR is limited to 4" Min and 18" Max. When required, provide lap splices
T I D F2 N } | in the WWR of the same length required for the equivalent bar size, rounded up for
1% A wire sizes between conventional bar sizes. The lap length required for WWR is
(Typ) o -y never less than the lap length required for uncoated #4 bars.
yp M
—~3
. | Example conversion: Replacing No. 6 Gr 60 at 6" Spacing with WWR.
YIS d Required WWR = (0.44 sq. in. per 0.5 ft.) x (60 ksi / 70 ksi) = 0.755 sq. in. per ft.
= If D30.6 wire is used to meet the 0.755 sq. in. per ft. requirement in this example,
) Z the required spacing = (0.306 sq. in.) / (0.755 sq. in. per ft.) x (12 in. per ft.) = 4.86"
F2 B . 1 ; ; j ire i
%? Max spacing. Required lap length for the provided D30.6 wire is 2'-1" (the same
{ | = | p— H 1+ +~HIal+ HIAHHH HA+FIHH r minimum lap length required for uncoated #5 bars, as listed under MATERIAL NOTES).
~ hd “La .‘ 'y W 4 : - ) \&‘ /l- >
L L &
D D Construction joint Bars F1 ~ Top slab only

(Typ)

TYPICAL SECTION PLAN OF REINF STEEL CONSTRUCTION NOTES:

Do not use permanent forms.

Chamfer the bottom edge of the top slab 3" at the entrance.

Optionally, raise construction joints shown at the flow line by a maximum of 6". If
this option is taken, Bars M may be cut off or raised, Bars C and D may be reversed.

MATERIAL NOTES:
Provide Grade 60 reinforcing steel.
Provide galvanized reinforcing steel if required elsewhere in the plans.
Provide Class C concrete (f'c = 3,600 psi) for culvert barrel and curb, with the
following exceptions: provide Class S concrete (f'c = 4,000 psi) for top slabs of:
e culverts with overlay,
e culverts with 1-to-2 course surface treatment, or
L e culverts with the top slab as the final riding surface.
Finished grade Provide bar laps, where required, as follows:
(roadway slope) e Uncoated or galvanized ~ #4 = 1'-8" Min
e Uncoated or galvanized ~ #5 = 2'-1" Min
e Uncoated or galvanized ~ #6 = 2'-6" Min

GENERAL NOTES:
Designed according to AASHTO LRFD Bridge Design Specifications for the range of
fill heights shown.

®

H—]

3" chamfer j i i
>. See the Single Box Culverts Cast-In-Place Miscellaneous Detail (SCC-MD) standard
SVSOengO)NSTRUCT]ON 1 sheet for details pertaining to skewed ends, angle sections, and lengthening.
Cover dimensions are clear dimensions, unless noted otherwise.
SECTION THRU CURB Reinforcing bar dimensions shown are out-to-out of bar.
HL93 LOADING SHEET 1 OF 2
E ® Bridge
"y g Diviéon
r‘—"‘ I Texas Department of Transportation Standard
@ . SINGLE BOX CULVERTS
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o = - 0" TO 30" FILL
BARS C BARS D BARS K (#4)
(Spa = 1'-0" Max)
(Length = 4'-2") SCC'Q(MOD)
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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".
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- BILLS OF REINFORCING STEEL (For Box Length = 40 feet) QUANTITIES
SECTION £
DIMENSIONS ©
W _ Bars F1 ~ #4 Bars F2 ~ #4 Bars H Per Foot
T Bars B Bars C Bars D Bars M ~ #4 at 18" Spa at 18" Spa 4 ~ #4 Bars K of Barrel Curb Total
3
NS ; NS : vy wy o M : vy PR T i Reinf Reinf
H T U ,_T_ No. % S | Length | Weight 3: & Weight X Y No. S & | Length | Weight Y z No. | & | Length Length | Wt | No. | Length Length | Wt | No. | wt %Qf Rﬁgjf %C)C (i,br; (.(‘g)r/);: (i,brj
9-0" 3-0" 8" 7" 10" ] 162 6" | 9-11"| 2,413 1,636 | 3-7" 5-6" 108 8-7" 1,392 | 5-6" 3 -1 108 3-0" 39'-9" | 186 | 35 | 39'-9" 9-11"| 26 22 |61|0595| 169308 | 87 | 24.6| 6,859
@ HL93 LOADING SHEET 2 OF 2
For direct traffic culverts (fill height = 2 ft.), identify the required box size ~
and select the option with the minimum fill height. ¢ OF Sy ,§® Bridge
3 (4 74_- £ Division
I Texas Department of Transportation Standard

Atne N, P 10129120

SINGLE BOX CULVERTS

CAST-IN-PLACE
0" TO 30' FILL

SCC-9(MOD)
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@ 0" Min to 5'-0" Max. Estimated curb heights are shown elsewhere in the plans. For
structures with pedestrian rail or curbs taller than 1'-0", refer to the Extended Curb
Details (ECD) standard sheet. For structures with T631 or T631LS bridge rail, refer
to the Mounting Details for T631 & T631LS Rails (T631-CM) standard sheet. Refer
to the Rail Anchorage Curb (RAC) standard sheet for structures with bridge rail other
than T631 or T631LS.

Length of box

@ For vehicle safety, the following requirements must be met:
@ e For structures without bridge rail, construct curbs no more than 3" above
finished grade.

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:

“—Bars F1 (Bottom)

Bars F2
e For structures with bridge rail, construct curbs flush with finished grade.
U _ S U (Top & bottom) ( | Bars K@ Reduce curb heights, if necessary, to meet the above requirements. No changes will
F . j — ‘ be made in quantities and no additional compensation will be allowed for this work.
‘ Bars F2 ~ Equal Spacing (Typ) ‘ R - _T_ _ I
Permissible B D @ For curbs less than 1'-0" high, tilt Bars K or reduce bar height as necessary to
‘ construction F2 E F2 ars iin ‘ maintain cover. For curbs less than 3" high, Bars K may be omitted.
|| jOlﬂ[’ (Typ) ‘st / ‘ﬁ’ | ‘ —Bars H @ . . .
. , — ) Bars B ——=fo = oof=ff== == N ‘ 1'-0" typical. 2'-3" when the Rail Anchorage Curb (RAC) standard sheet is referred
i 5 1§ . PR SR S P s [l o _° o " (Top) to elsewhere in the plans.
5 e T Y & BN E
: - Bars E
': —~ - 3 N B F1 .;L F1 (Bottom) /%l i [ A - _‘_ I T 7
= QU [ 4T Hl 4 +41+ 1 B B [Hd4] 4 —_— —_- = = = - 1
S | = T. = C|
H ~ 4 6“ L B ‘
[S) ~ ! -
A M (Typ) ‘ ~———Bars F2 The Contractor may replace Bars B, C, D, E, F1, F2, M, Y, and/or Z with deformed
¢ ,./ .. ] I I | | | B I O AN 4» e N welded wire reinforcement (WWR) meeting the requirements of ASTM A1064. The
1% Z\ ) area of required reinforcement may be reduced by the ratio of 60 ksi / 70 ksi.
(Typ) K} . F2 Bars Y Spacing of WWR is limited to 4" Min and 18" Max. When required, provide lap splices
d %" - R ; \ ‘ > in the WWR of the same length required for the equivalent bar size, rounded up for
Il B P — - — = = 7 Tl T I wire sizes between conventional bar sizes. The lap length required for WWR is
.' (Typ) .' 6 :é’ = = = = — — —‘— — — Al ) S L Bars E never less than the lap length required for uncoated #4 bars.
" Bars F2
T . To
12 (Typ) ‘ (Top) Example conversion: Replacing No. 6 Gr 60 at 6" Spacing with WWR
S| > . . . Bars B Required WWR = (0.44 sq. in. per 0.5 ft.) x (60 ksi / 70 ksi) = 0.755 sq. in. per ft.
= 14 Construction joint (Typ) Dl _ﬂ] i (Bottom) If D30.6 wire is used to meet the 0.755 sq. in. per ft. requirement in this example,
N F2 B I F2 ‘ HHH the required spacing = (0.306 sq. in.) / (0.755 sq. in. per ft.) x (12 in. per ft.) = 4.86"
| % ‘\ * ‘% Bars M = Bars C Max spacing. Required lap length for the provided D30.6 wire is 2'-1" (the same
. Ng ¥ * . * 4 v e s (o] * if‘ - - o o — — L = 4 H _.¢ | 44 |_ minimum lap length required for uncoated #5 bars, as listed under MATERIAL NOTES).
| 7 \k \ | frt |
D E E Bars D Bars F2 ‘

CONSTRUCTION NOTES:

Do not use permanent forms.

Chamfer the bottom edge of the top slab 3" at the entrance.

Optionally, raise construction joints shown at the flow line by a maximum of 6". If
this option is taken, Bars M may be cut off or raised, Bars C and D may be reversed,
and Bars Y and Z may be reversed.

MATERIAL NOTES:
Provide Grade 60 reinforcing steel.
Provide galvanized reinforcing steel if required elsewhere in the plans.
Provide Class C concrete (f'c = 3,600 psi) for culvert barrel and curb, with the
following exceptions: provide Class S concrete (f'c = 4,000 psi) for top slabs of:
e culverts with overlay,
e culverts with 1-to-2 course surface treatment, or

BOTTOM SLAB TOP SLAB

TYPICAL SECTION PART PLANS

53:29 PM
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@ e culverts with the top slab as the final riding surface.
L Provide bar laps, where required, as follows:
(F/m;hed gr/ade) TABLE OF e Uncoated or galvanized ~ #4 = 1'-8" Min
roadway siope BAR DIMENSIONS e Uncoated or galvanized ~ #5 = 2'-1" Min
e Uncoated or galvanized ~ #6 = 2'-6" Min
H iy iy
K >0 > U EN GENERAL NOTES. , ‘ o
2 2 Designed according to AASHTO LRFD Bridge Design Specifications for the range of
H—] 3-0" 3-6 ¥ 3-8 " fill heights shown.
30 chamf — - o T See the Multiple Box Culverts Cast-In-Place Miscellaneous Detail (MC-MD) standard
(5;9 aC,Z)NEgTRUCTION >. 4-0 4-6 ¥ 3-8 % sheet for details pertaining to skewed ends, angle sections, and lengthening.
el O WAl ' Iy
NOTES.) 1 >0 56 % 38 % Cover dimensions are clear dimensions, unless noted otherwise.

Reinforcing bar dimensions shown are out-to-out of bar.

SECTION THRU CURB

HL93 LOADING SHEET 1 OF 2

® s
nyn = Bridge
r——‘ g Division
I Texas Department of Transportation Standard

"

H

sl

BARS Y

MULTIPLE BOX CULVERTS

CAST-IN-PLACE
5'-0" SPAN
0" TO 20" FILL

MC-5-20

1-4 Yy

"x"
27"
M
[
i
o

BARS C BARS D BARS Z

BARS K (#4)
(Spa = 1'-0" Max)
(Length = 4'-2")
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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".
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0
E BILLS OF REINFORCING STEEL (For Box Length = 40 feet) QUANTITIES
@ SECTION
u DIMENSIONS
Bars B Bars C & D Bars E Bars F1 ~ #4 Bars F2 ~ #4 Bars M ~ #4 Bars Y & Z ~ #4 Bars H Bars K Per Foot Curb Total
5 4 ~ #4 of Barrel
o
§ H T No. »q’i 3 Length Wt No. &4 Bars € Bars b No. »U'EJ Length | Wt | No. 2 Length| Wt | No. 2 Length No. Length| Wt [ No. Bars ¥ Bars 2 Length | Wt [ No.| Wt Conc | Renf |Conc|Renf| Conc | Renf
= «©w | v " Length | Wt | Length | Wt 0 N N Length| Wt | Length| Wt (CY) | (Lb) | (CY) | (Lb)| (CY) | (Lb)
2 5-0" 2'-0" 8" 108 | #5| 9" | 11'-6" 1,295 | 108 | #5 6 -3 704 6'-4" 713 (108 | #5 8 -8" 976 | 8 |18"|39'-9"| 212| 38 |18"|39'-9" 108 2'-0" 144 | 54 4 -7" 165 | 5-3" 189 | 11'-6" 31126 |72 |0.710 | 1352 0.9 | 103 29.3 | 5,510
3 5-0" 2'-0" 8" 108 | #5| 9" | 17'-1" 1,924 1108 | #5 6 -3 704 6' - 4" 7131108 | #5 14'-3" 11,605] 12 |18"|39'-9"| 319 | 54 |18"|39'-9" 108 2'-0" 144 | 108 4 -7" 331 5 -3 379 17'-1" 46 | 38 |106 | 1.029 | 188.8 | 1.3 | 152 42.4 | 7,705
4 5 -0" 2'-0" 8" 108 | #5| 9" | 22'-8" | 2,553 |108| #5 6 -3" 704 6' - 4" 713|108\ #5 19'-10"12,234 | 16 |18"|39'-9"| 425 70 |18"|39" -9" 108 2'-0" 144 1162 4' - 7" 496 5 -3 568 | 22'- 8" 61 | 48 [134 | 1.348 | 2424 | 1.7 | 195 55.6 | 9,891
5 5 -0" 2'-0" 8" 108 | #5| 9" | 28'-3" | 3,182 |108| #5 6 - 3" 704 6' - 4" 713|108\ #5 25'-5" 12863 | 20 |18"|39'-9"| 531 | 86 |18"|39'-9" 108 2'-0" 144 1216 4' - 7" 661 5 -3 758 | 28' - 3" 75 160 |167 [1.667 | 296.0 | 2.1 |242 68.8 12,082
6 5-0" 2'-0" 8" 108 | #5| 9" | 33'-10"| 3,811 [108|#5 6 -3 704 6'-4" 7131108 | #5 31'-0" 3,492 | 24 |18"|39'-9"| 637 |102|18"|39'-9" 108 2'-0" 144 1270 4' - 7" 827 5 -3 947 1 33'-10"| 90 | 70 |195 | 1.986 | 349.6 | 2.5 |285 82.0 |14,268
2 5 -0" 3-0" 8" 108 | #6| 9" | 11'-6" 1,865 | 108 | #5 7' -3" 817 6'-4" 7131108 | #5 8 -8" 976 | 8 |18"139'-9"| 212 44 |18"|39'-9" 108 3-0"| 216 | 54 4 -7" 165 7' -3" 262 | 11'-6" 31126 |72 0775 | 1599 | 0.9 | 103 31.9 | 6,497
3 5 -0" 3 -0" 8" 108 | #6\| 9" | 17'-1" | 2,771 |108| #5 7'-3" 817 6' - 4" 713|108\ #5 14 -3" 160512 |18"/39'-9"| 319 62 |18"|39' -9" 108 3-0"| 216|108 4'-7" 331 7' -3" 523 17"-1" 46 | 38 |106 (1.115| 2235 1.3 |152 45.9 | 9,093
4 5 -0" 3-0" 8" 108 | #6| 9" | 22'-8" | 3,677 |108| #5 7'-3" 817 6' - 4" 713 1108| #5 19'-10"12,234 | 16 |18"|39'-9"| 425 80 |18"|39' -9" 108 3-0"| 216|162 4' - 7" 496 7' -3" 785 | 22 -8" 61 | 48 |134 | 1.456 | 287.2 | 1.7 | 195 59.9 |11,682
5 5-0" 3-0" 8" 108 | #6| 9" | 28'-3" | 4,583 108 | #5 7' -3" 817 6'-4" 7131108\ #5 25'-5" 12,863 | 20 |18"|39'-9"| 531 | 98 |18"|39'-9" 108 3-0"| 216|216 4 -7" 661 7'-3" 11,046 | 28" - 3" 75 160|167 [1.796 | 350.8 | 2.1 |242 73.9 |14,274
6 5-0" 3-0" 8" 108 | #6| 9" | 33'- 10" 5,488 (108 | #5 7' -3" 817 6'-4" 7131108 | #5 31'-0" 3,492 | 24 |18"|39'-9"| 637 |116|18"|39' -9" 108 3-0"| 216|270 4 -7" 827 7'-3" 11,308 | 33 -10"| 90 | 70 |195 (2.137 | 4145 | 2.5 | 285 88.0 (16,863
2 5-0" 4'-0" 8" 108 | #6| 9" | 11'-6" 1,865 | 108 | #5 8 -3 929 6'-4" 7131108 | #5 8-8" 976 | 8 |18"|39'-9"| 212| 44 |18"|39'-9" 108 4 -0"| 289 | 54 4 -7" 165 | 9 -3" 334 11'-6" 31|26 |72 0840 | 166.3| 0.9 | 103 34.5| 6,754
3 5 -0" 4'-0" 8" 108 | #6\| 9" | 17'-1" | 2,771 |108| #5 8 -3" 929 6' - 4" 713|108\ #5 14 -3" |1,605| 12 |18"/39'-9"| 319 62 |18"|39' -9" 108 4'-0"| 289|108 4' - 7" 331 9 -3 667 | 17'-1" 46 | 38 |106 | 1.202 | 231.8 | 1.3 |152 49.4 | 9,422
4 5 -0" 4' - 0" 8" 108 | #6| 9" | 22'-8" | 3,677 |108| #5 8 -3" 929 6' - 4" 713|108\ #5 19'-10"12,234 | 16 |18"|39'-9"| 425 80 |18"|39' -9" 108 4'-0"| 289|162 4' - 7" 496 | 9'-3" |1,001 | 22°-8" 61 | 48 [134 | 1.564 | 297.2 | 1.7 | 195 64.3 112,083
5 5-0" 4'-0" 8" 108 | #6| 9" | 28' - 3" | 4,583 |108| #5 g -3 929 6'-4" 7131108\ #5 25'-5" 12,863 | 20 |18"|39'-9"| 531 | 98 |18"|39' -9" 108 4'-0"| 289|216 4 -7 661 9-3"11335]28-3" 75 | 60 [167 | 1.926 | 362.7 | 2.1 | 242 79.1 |14,748
6 5-0" 4'-0" 8" 108 | #6| 9" | 33'- 10" 5,488 (108 | #5 g -3 929 6' - 4" 7131108 | #5 31'-0" 3,492 | 24 |18"|39'-9"| 637 |116|18"|39'-9" 108 4'-0"| 289|270 4 -7" 827 9'-3"11,668|33-10" 90 | 70 |195 |2.288 | 428.1 | 2.5 |285 94.0 |17,408
2 5 -0" 5 -0" 8" 108 | #6| 9" | 11'-6" 1,865 | 108 | #5 9 -3" 11,042 6' - 4" 713|108\ #5 8-8" 976 | 8 |18"|39'-9"| 212| 50 |18"|39'-9" 108 5-0"| 361 ]| 54 4'-7" 165 | 11'-3" 406 | 11'-6" 31126 |72 (0904 | 176.7 | 0.9 | 103 37.0| 7,171
3 5 -0" 5 -0" 8" 108 | #6\| 9" | 17'-1" | 2,771 |108| #5 9 -3" 11,042 6' - 4" 713|108\ #5 14'-3" |1,605] 12 |18"/39'-9"| 319 70 |18"|39" -9" 108 5 -0"| 361108 4' - 7" 331 | 11'-3" 812 17'-1" 46 | 38 |106 |1.288 | 2453 | 1.3 | 152 52.8 | 9,965
4 5-0" 5-0" 8" 108 | #6| 9" | 22'-8" | 3,677 108 | #5 9 -3" 11042 6'-4" 7131108\ #5 19'-10"12,234 | 16 |18"|39'-9"| 425 90 |18"|39 -9" 108 5-0"| 361|162 4 -7" 496 | 11'-3" 1,217 | 22 - 8" 61 | 48 |134 |1.672 | 3139 | 1.7 |195 68.6 |12,750
5 5-0" 5-0" 8" 108 | #6| 9" | 28'-3" | 4,583 (108 | #5 9 -3" 11042 6' - 4" 7131108 | #5 25'-5" 12,863 | 20 |18"|39'-9"| 531 |110|18"|39'-9" 108 5-0"| 361|216 4 -7" 661 | 11'-3" | 1,623 |28 -3" 75 160 |167 [2.056 | 3825 | 2.1 |242 84.3 15,540
6 5 -0 5 -0" 8" 108 | #6| 9" | 33'-10"| 5,488 |108| #5 9 -3" 11,042 6' - 4" 713|108\ #5 31'-0" |3,492 | 24 |18"|39'-9"| 637 |130|18"|39' -9" 108 5-0"| 3611270 4 -7" 827 | 11'-3" |2,029 | 33'-10"| 90 | 70 |195 |2.439 | 451.0 | 2.5 | 285 |100.1 |18,326
HL93 LOADING SHEET 2 OF 2
= Briage
Division
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Working point (at CROSS PIPE LENGTHS AND PIPE RUNNER LENGTHS (U2
intersection of
nominal I.D.) Pipe Runner Length
Trimmed edge Nominal Pipe Culvert | Cross Pipe 3. : . : . :
5= of pipe culvert 1.D. Spa ~ G Length 3:1 Side Slope 4:1 Side Slope 6:1 Side Slope
Z|2 M/'ter@ 0° Skew 15° Skew 30° Skew 45° Skew 0° Skew 15° Skew 30° Skew 45° Skew 0° Skew 15° Skew 30° Skew 45° Skew
_% § W 24" r-7" 3 -5" N/A N/A N/A 5 -10" N/A N/A N/A 8-1" N/A N/A N/A 122-9"
&= 27" 1-8" 3-8" N/A N/A 5-5" 6-11" N/A N/A 7 -7" 9 - 7" N/A N/A 11'-11" 14 -11"
30" 1-10" 3-11" N/A N/A 6 - 4" 8 -0 N/A N/A 8-9" 11'-0" N/A N/A 13 -8" 17'-0"
NOTE: All pipe runners, calculations, and dimensions are based on the pipe culverts 33" I'-11" 4 -2 6 -2 6'-5" 7'-3" 9 -1 8 -6" 8 -10" 10'-0" 12/ -5" 13 -3" 13 -9 15 - 5" 19 -2"
mitered as shown in this detail. Alternate styles c?f mitered end; will require that 36" > 4 - 5" 6 -11" 70 _ 3 g - 10 - 2" 9 _6" 9_11" 11 - 2 13 - 10" 14 - 9" 15 - 3" 17" - 2" 21 - 3"
appropriate adjustments be made to the values presented on this standard.
42" 2'-4" 4'-11" 8 -6" 8 -10" 9-11" 12'- 4" -7 12'-0" 13 -6" 16' - 8" 17'-9" 18 - 5" 20' - 8" 25' -7"
48" 2'-7" 5 -5" 10" - 1" 10" - 5" 11'"-9" N/A 13-7" 14 - 2" 15" - 10" N/A 20'-9" 21'-6" 24 - 2" N/A
SIDE ELEVAT]ON OF TYPICAL 54" 3-0" 5-11" 11'-8" 12'-1" N/A N/A 15' - 8" 16' - 3" N/A N/A 23 - 10" 24" - 8" N/A N/A
PIPE CULVERT MITER 60" 3 -3 6 -5" 13- 3" N/A N/A N/A 17" - 9" N/A N/A N/A 26'- 10" N/A N/A N/A
(Showing corrugated metal pipe (CMP) culvert.
Details of reinforced concrete pipe (RCP) culvert are similar.) TYPICAL PIPE CULVERT MITERS CONDITIONS WHERE PIPE RUNNERS STANDARD PIPE SIZES AND @
ARE NOT REQUIRED (2 MAX PIPE RUNNER LENGTHS
Limits of riprap (to be Side 0° 15° 30° 45° Nominal Single Multiple Pipe Pipe Pipe Max Pipe
included with SET Slope Skew Skew Skew Skew Culvert I.D. Pipe Culvert Pipe Culverts Size 0.D. 1.D. Runner Length
for payment)
‘ @ Limits of riprap (to be 3:1 3:1 3.106:1 3.464:1 4.243:1 12" thru 21 Skews thru 45 Skews thru 45 2" STD 2.375 2.067 N/A
7" x miter 12" / ;nc/uded with SET 4:1 4:1 4.141:1 4.619:1 5.657:1 24" Skews thru 45° Skews thru 30° 3" STD 3.500" 3.068" 10-0"
/«(l Cross pipe or payment) (g 61 6:1 62121 | 6.928:1 | 8.485:1 27" Skews thru 30° Skews thru 15° 4" STD 4.500" 4.026" 19 -8
anchor bo
30" Skews thru 15° Skews thru 15° 5" STD 5.563" 5.047" 34" - 2"
n Top of riprap 33" Skews thru 15° Always required
Working N~ & I 36" Normal (no skew) Always required
point gr\ - Trimmed edge of 42" thru 60" Always required Always required
= pipe culvert
g | 4 &3 G)
33 ESTIMATED CONCRETE RIPRAP QUANTITIES (CY)
12 ‘ﬁ s
S| Nominal 3:1 Side Slope 4:1 Side Slope 6:1 Side Slope
< Culvert 1.D.|' g° Skew 15° Skew 30° Skew 45° Skew 0° Skew 15° Skew 30° Skew 45° Skew 0° Skew 15° Skew 30° Skew 45° Skew
_________________________________________ 12" 0.4 0.4 0.5 0.5 0.5 0.5 0.5 0.6 0.7 0.7 0.7 0.8
15" 0.5 0.5 0.5 0.6 0.6 0.6 0.6 0.7 0.7 0.7 0.8 0.9
18" 0.5 0.5 0.6 0.6 0.6 0.7 0.7 0.8 0.8 0.8 0.9 1.0
21" 0.6 0.6 0.6 0.7 0.7 0.7 0.8 0.9 0.9 0.9 1.0 1.2
SIDE ELEVATION OF Varies - See .
24 0.6 0.7 0.7 0.8 0.8 0.8 0.8 1.0 1.0 1.0 1.1 1.3
CAST-IN-PLACE CONCRETE Bottom Anchor 7 07 07 08 0o 08 0o 0o 1 o 1 2 4
———————————————————————————————————— Toewall Details . . . . . . . . . . . .
(Showing reinforced concrete pipe (RCP) culvert. 30 0.8 0.8 08 09 0.9 0.9 Lo .2 1.2 1.2 13 16
Details of corrugated metal pipe (CMP) culvert 33" 0.8 0.8 0.9 1.0 1.0 1.0 1.1 1.3 1.3 1.4 1.5 1.7
are similar. Pipe runners not shown for clarity) 36" 0.9 09 09 11 11 11 12 14 14 15 16 18
42" 1.0 1.0 1.1 1.3 1.2 1.3 1.3 1.6 1.6 1.7 1.8 2.1
48" 1.1 1.1 1.2 N/A 1.4 1.4 1.5 N/A 1.9 1.9 2.1 N/A
54" 1.3 1.3 N/A N/A 1.6 1.6 N/A N/A 2.1 2.1 N/A N/A
60" 1.4 N/A N/A N/A 1.7 N/A N/A N/A 2.3 N/A N/A N/A

@Provide pipe runner of the size shown in the tables. Provide cross
pipe of the same size as the pipe runner. Provide cross pipe stub

. out and bottom anchor pipe of the next smaller size pipe as shown
Pipe runner

— in the Standard Pipe Sizes and Max Pipe Runner Lengths table.
/7 @Th/'s standard allows for the placement of only one pipe runner
Bottom across each culvert pipe opening. In order to limit the clear
A anchor opening to be traversed by an errant vehicle, the following
Cross pipe conditions must be met: SHEET 1 OF 2
ipe
e For 60" culvert pipes, the skew must not exceed 0°. §® Bridge
‘ For 54" culvert pipes, the skew must not exceed 15° ) Division
For 48" culvert pipes, the skew must not exceed 30°. ITexas Department of Transportation Standard
Riprap For all culvert pipe sizes 42" and less, the skew must
not exceed 45" SAFETY END TREATMENT
9 If the above conditions cannot be met, the designer should consider FOR 12" DIA TO 60" DIA
Flowline using a safety end treatment with flared wings. For further
Bottom - / information, refer to the TxDOT Roadway Design Manual. PIPE CULVERTS
anchor L G ui ‘ , TYPE II ~ CROSS DRAINAGE
toewall — ==t Miter = slope of mitered end of pipe culvert.

@R/prap placed beyond the limits shown will be paid for as concrete
riprap in accordance with Item 432, "Riprap".

ISOMETRIC VIEW OF SETP-CD

@Ouantities shown are for one end of one reinforced concrete pipe (RCP)

TYPICAL INSTALLATION culvert. For multiple pipe culverts or for corrugated metal pipe (CMP) e setpedse-20.dgn ov GAF__ox CAT [ow JRP o GAF
e culverts, quantities will need to be adjusted. Riprap quantities (©rxpoT  February 2020 conr | sect Jos HIGHWAY
(Showing installation with no skew.) are for Contractor's information only. REVISIONS 0642 01| 021,ETC. | FM 36,ETC.
DIST COUNTY SHEET NO.
PAR HUNT 59
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Pipe runner length (See table.)

[
z <
15 D NI s F + 3" + Y cross pipe Dia € %" Dia x 12" cross
_L _ 16 Dia pipe anchor bolt with
- through hole rul 9 hex nut and washer ~
‘ 12" { Y Miter

4y | [ %¢" Dia through hole 12"
2 . .
— 7% Pipe runner : Working
: & re | point
, ,,L,J,f,H,f,f,f_f
2

EQ%,,D/a ‘ s @/\
through hole . %" Dia hole
¢ Stub out L\
°

Limits of
riprap

(_® |-=— ¢ Roadway
<y,

v,
St /f’/}«

~— ¢ %" Dia bolt with
nut and 2 washers

|
|
5

Cross pipe length

[— ¢ Cross pipe [—— ¢ Cross pipe Cross pipe

Stub out

OPTION Al OPTION A2

CROSS PIPE AND CONNECTIONS DETAILS

¢ Pipe

N

N
<

¢ Pipe runner

S -

.
T %" Dia /70/6@—/ Bottom anchor pipe —

‘ Anchor toewall —]

=—¢ %" Dia through ‘ SIDE ELEVATION OF

hole (at upper end

SET skew Side slope @
(Typ)

PLAN OF SKEWED

4 Y| of pipe) L SAFETY END TREATMENT INSTALLATION INSTALLATION
Pipe runner length (See table.) (Showing pipe runner with Cross Pipe Connection Option Al and Anchor

Pipe Option B2 on corrugated metal pipe (CMP) culvert. Reinforced concrete

NOTE: The separate pipe runner shown is required pipe culvert (RCP) details are similar. Riprap not shown for clarity)

when Cross Pipe Connection Option Al is used.

PIPE RUNNER DETAILS

4 Mmﬂi¢ ¢ 34" x 12" bolt with hex = ,Um/"fg Zf r‘/;;]raSpE;_to be
: P nut and washer (T included wit
— ¢ Pipe ¢ Pipe & 2" Min ol (Typ) ¢ Cross pipe (flush for payment)@
runner runner —_ ‘ with top of riprap)

2'-0" o E— - - - Tangent to
= | Y Y . \ o 16 /Widestport/on
—‘ I 'l \ . | \ - of pipe culvert
; ; ~N Bottom anchor Bottom anchor ‘_/ T~ 7 \ I~ "7~ (Typ)
pipe ————— pipe e z o H &
: I ******* Anchor /
Bottom anchor ‘ Bottom anchor toewall I ’_7 Riprap
. toewal| ————= toewall k - ”’W
N : Anchor & F ;
! " " PR Pipe culvert ST Pipe culvert
< 6%6 3" Min (CMP or RCP) toewall (CMP or RCP)
12 clear 147 Pipe runner
or stub out
Pipe culvert I.D. Pipe culvert
OPTION BI OPTION B2 OPTION BI OPTION B2 (nominal] —
BOTTOM _ANCHOR PIPE DETAILS BOTTOM ANCHOR TOEWALL DETAILS SHOWING CROSS PIPE SHOWING TYPICAL PIPE
] ] AND ANCHOR TOEWALL CULVERT AND RIPRAP
(Culvert and riprap not shown for clarity.)
SECTION A-A
MATERIAL NOTES:
@Riprap placed beyond the limits shown will be paid for as concrete Synthetic fibers listed on the "Fibers for Concrete" Material Producer
riprap in accordance with Item 432, "Riprap". List (MPL) may be used in lieu of steel reinforcing in riprap concrete
unless noted otherwise. SHEET 2 OF 2
@Recommended values of side slope are 3:1, 4:1, and 6:1. All Provide pipe runners, cross pipes, and anchor pipes conforming to the
quantities, calculations, and dimensions shown herein are requirements of ASTM A53 (Type E or S, Gr B), ASTM A500 Gr B, ‘ ® Brid
based on these recqmmended values. Slope of 3:1 or flatter or API 5LX52. = Dﬂ/iégn
is required for vehicle safety. Provide ASTM A307 bolts and nuts. _ ‘ ITexas Department of Transportation Standard
@ ot actual s! ‘o . ; ia{vaf;]ze all steel components, except concrete reinforcing, after
Note that actual slope of pipe runner may vary slightly abrication.
from side slope of riprap and trimmed culvert pipe edge. Repair galvanizing damaged during transport or construction in SAFETY END TREATMENT
accordance with the specifications.
Ensure that riprap concrete does not flow into the cross FOR 12" DIA TO 60" DIA
pipe so as to permit disassembly of the bolted connection GENERAL NOTES: PIPE CULVERTS
to allow cleanout access. Pipe runners are designed for a traversing load of 1,800 pounds at yield
as recommended by Research Report 280-1, "Safety Treatment of Roadside TYPE II ~ CROSS DRAINAGE
@After installation, inspect the %" hole to ensure that the lap Cross-Drainage Structures", Texas Transportation Institute, March 1981.
of the pipe runner with the bottom anchor pipe is adequate. Safety end treatments (SET) shown herein are intended for use in those
/'nsta_//ations where out of contrql vehicles are_/ike/y to traverse the
At fabricator's option, a heat bend to a smooth 5" radius or a openings approximately perpendicular to the pipe runners. SETP-CD
manufactured elbow (of the same material as the runner) may be Payment for riprap and toewall is included in the price bid for each
substituted for the mitered and welded joint in the bottom safety end treatment. ] ) ) FiLE setpcdse-20.dgn on: GAF ok CAT [ow: JRP [ex GAF
anchor pipe. Construct concrete riprap anc’f, all necessary inverts in accordance with ©TxD0T  February 2020 conr Tezer o8 oAy
the requirements of Item 432, "Riprap". vTeions 0642 011 021, ETC M 36.ETC
- [] . [] .
DIST COUNTY SHEET NO.
PAR HUNT §$!
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REQUIREMENTS FOR - Unit length (varies) SAFETY PIPE RUNNER
CULVERT PIPES AND SAFETY PIPE RUNNERS . safety pipe rumer fength (6) DIMENSIONS
. , = - - -
Min " Required Pipe Runner Size
Single Pipe Multiple Pipes r-0 ‘ | %‘ZZ f{i’:)iteyr
pipe RC}?BKVa// V7|;Z// Length End of payment for pipe ‘ Length Pipe Size | Pipe 0.D. | Pipe I.D.
i i upn i Pipe Pipe Safety pipe runners .
I.D. | Thickness | Thickness | "D Slope | of Unit | gyqy Runnersd Skew Runnersd € (if required) : IS 11 -2 3'STD | 3.500" 3.068"
R j R i
@ cquire cquire - — ‘ | 15-6" |3%stp| 4000 | 3548
1 2- 1 ‘L mii T - 20'- 10" 4'STD | 4.500" 4.026"
12 2 1.15 17.00 4:1 3-6 = 45 No = 45 No @ o | \ /L SER 35 5 57D 5563 5047
6:1 q-9 ol gg = =3 -|a
31 3-8 ! % S|
, -}
15" 2 1.30" 20.50" 4:1 4'-7" = 45° No = 45° No 4 L |
6:1 6-5 See Detail "A" i §
3:1 4'-6"
Pocket is to be formed to fit @ Dimension "D" is based on reinforced concrete pipe (RCP) meeting the requirements of
n Iyn i it . ' i o o i
18 2% 1.60 24.00 4:1 5-8 =45 No =45 No 0.D. of pipe support post ASTM C-76, Class 111, (RCP Wall "B" thickness). Adjust "D" for any other wall thickness
6:1 8-0" if safety pipe runners are used. used. For thermoplastic pipe (TP) take into account the annular space requirements for
31 o o grouted connections.
2! - o
=30 No PLAN @ , , : ,
24" 3" 1.95" 31.00" 4:1 7'~ 10" < 45° No — Slope as shown elsewhere in plans. Slope of 3:1 or flatter is required for vehicle safety.
. T > 30° Yes . .
6:1 -3 (Showing bell end connection.) @Toewa// to be used only when dimension is shown elsewhere in the plans.
3:1 7'- 10" o _ o
. e . " - — =15 No =15 No @F/// the top 4" of void between precast end treatments with concrete riprap. Concrete riprap
30 3% 2.65 38.50 41 10-1 N Y S v = Optional Safety pipe runner is considered subsidiary to the Item 467, "Safety End Treatment".
61 |14-8 | > 1 es > 15 es = step slope (if required)
EY| -5 ) Top face of safety end treatment @Adjust clear distance between pipes to provide for the minimum distance between safety end
. =0° No treatments.
36" 4" 2.75" 45.50" 4:1 12'- 3" = 0° Yes
- - = 0° Yes N ’: - T - S/Dpe@ Optional casting o @ Measured along slope.
6:1 17'-11 P line for toewall °
31 171'- 1" @ H | e N @Pravide cement stabilized bedding and backfill in accordance with the Item 400, "Excavation and
)’ ‘ 1 - S Backfill for Structures". Bedding and backfill is considered subsidiary to the Item 467, "Safet
" 1 " o o o Flowline g y y
42 4% N/A 52.50 41 14-5 z0 ves z0 Yes a I || I End Treatment”. When concrete riprap is specified around the safety end treatment, backfill
6:1 21 - 2" : \ L F I T A | as directed by Engineer.
. @ Thermop/ast/'c pipe wall thickness may vary. Adjust accordingly. Thermoplastic pipe requires
¢ Safety frlgglgumljg;’;éd /-=7(€ 7" galvanized steel < - the safety end treatments to have a bell end for grouted connections.
fo support post ‘ bolt and nut with washer E 5 RS
M

pipe runner 3

GENERAL NOTES:
LONGITUDINAL ELEVAT[ON Precast safety end treatment for reinforced concrete pipe (RCP), and

thermoplastic pipe (TP) may be used for TYPE II end treatment as
specified in Item "Safety End Treatment".

Flow line

%" Threaded insert (Showing bell end connection.) When precast safety end treatment is used as a Contractor's alternate
to mitered RCP, riprap will not be required unless noted otherwise on
Pipe stub shall the plans.
Safety have an 0.D. of Synthetic fibers listed on the "Fibers for Concrete" Material Producer
pipe W' to %" less - List (MPL) may be used in lieu of steel reinforcing in riprap concrete
- runner than the I.D. of - — - unless noted otherwise.
M\ ~ the safety pipe Safety Manufacture this product in accordance with Item 467, "Safety End
‘ ‘ T |~ Precast end - m pipe Treatment" except as noted below :
€ Pipe support post (post to be same ¢ %" galvanized A section may / / 4 runner A. Provide minimum reinforcing of #4 at 6" (Grade 40)
diameter as safety pipe runner and : steel bolts with be produced \ ____________ { or #4 at 9" (Grade 60) each way or 6"x6" - D12 x D12
fitted in a formed pocket) = washers and 1 with 7/p/got N < / $ \ or 5"x5" - D10 x D10 welded wire reinforcement (WWR).
inserts M g; l;chu?ﬁgd | = ] | | B. For precast (steel formed) sections, provide Class "C" concrete
- ! (f'c = 3,600 psi).
END DETAIL FOR [NSTALLAT]ON \ / \ __rgross pipe‘ to / At the optl(_m and expense of the_- Contractor, the next” /f’arg‘er s/ze of
e same size safety end treatment may be furnished as long as the "D" dimension
OF SAFETY P[PE RUNNERS OPT]ONAI_ JOINT FOR RCP AN AN L as safety pipe / cast is that of the required size of pipe.
= N runner or %' Pipe runners are designed for a traversing load of 1,800 Lbs at yield
(If required) (Showing joint between RCP and — — _larger - as recommended by Research Report 280-1, "Safety Treatment of Roadside
precast safety end treatment) —_—— N Cross-Drainage Structures", Texas Transportation Institute, March 1981.
Provide safety pipe runners, cross pipes, pipe support posts, and pipe
6 @ M DETAIL A w stubs meeting the requirements of ASTM A53 (Type E or S, Grade B),
Reinforcement to e ASTM A500 (Grade B), or API 50LX52.
Min have 1" Min cover 5 (If required) Galvanize all steel components except reinforcing steel after fabrication.
W"h : Repair galvanizing damaged during transport or construction in accordance
with the specifications.
Py ) Connect RCP using the Optional Joint for RCP detail shown or in
Y, \ Pe Dig accordance with Item 464 "Reinforced Concrete Pipe". Connect TP by
> R B _ grouting. See PBGC standard for grouted connections with TP and precast
- o . — . Cross pipe safety end treatment.
N e 2 g L—Q %" galvanized steel bolts
T with washers and inserts §® Bridge
\ S Division
K B ; I Texas Department of Transportation Standard
; . ) o Cement stabilized Invert
LN e PRECAST SAFETY END
. L _|l=s
K . s
1 SN S ) TREATMENT
— . Lo - - 7" Threaded
Co= T e C R insert TYPE Il ~ CROSS DRAINAGE
| ' \
MULTIPLE PIPE INSTALLATION OPTION WITH OPTION WITH INSTALLATION DETAIL FOR
SQUARE_BOTTOM INVERT BOTTOM SAFETY PIPE RUNNERS PSET-5C
N FILE psetscss-20.dgn on: RLW ‘ck KLR |ow: JTR ‘(K GAF
SECT]ON A-A (If required) @TXDOT February 2020 CONT | SECT 108 HIGHWAY
e REVISIONS 0642 01| 021,ETC. | FM 36,ETC.
DIST COUNTY SHEET NO.
PAR HUNT §]
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TABLE OF DIMENSIONS AND REINFORCING STEEL TABLE OF WINGWALL @
(Wings for one structure end) REINFORCING WING DIMENSION FORMULAS: Skew = 0°
- X (2~wings) .
Estimated i 3" mini
Dimensions Variable Reinforcing Quantities gigm?fiii = < ~ < (All values are in feet.) @Af discharge end, chamfer may be 7" minimum.
ar ize 0. a
per ft of per ft of "O . = 90° - skew Hw =H+ T+ C @For 15° skew ~ 1"
Maximum Bars JI Bars J2 (22wings) (ool DL | # e tw = (Mw) (SL) = cosine (9) For Type PW-1 For 307 skew ~ 2*
Wingwalt oewa D2 #6 — 170" = (Hw - (I)’) ’(SLS) + cosine (H)Qfofr Type PW-2 Zand é#w =4 ) For 45° skew ~ 3"
Height w X Y z - . - - £ Y = o = (Hw - 0.5') (S5L) =+ cosine (8) for Type PW-2 and Hw < 4
Hw N Spa N Spa fg”;i CC)PnISt fg”;’; g)?”l_‘_:t - 3'-0" ) @ Quantities shown are for two Type PW-1 wings. Adjust concrete volume
) ) (Lb/Ft) | (CY/Ft) | (Lb/Ft) | (CY/Ft) F #4 ~ 1'-0" For cast-in-place CU/VE’”?-’ , for Type PW-2 wings. To determine estimated quantities for two wings,
2'-6" 2'-10" 10" 1'-0" 7" | #4 | 1'-0" #4 | 1'-0" 48.64 0.406 6.85 0.071 G #6 _ 8" BARS DI Ltw = [(N) (S) + (N + 1) (U)] = cosine (8) mu(tip/y the tabulated values by Lw. Quantities shown do not include
weight of Bars D.
2'-9" 2'-10" 10" 1'-0" 7" #4 | 1'-0" #4 | 1'-0" 49.31 0.424 6.85 0.071 M1 #4 4 _ For precast culverts: @

o ™ " o " o Y Ltw = [(N) (2 U + S)+ (N - 1) (0.5')] = cosine (8) Provide weepholes for Hw = 5'-0" and greater. Fill around weepholes
3'-0 2'-10 10 1I'-0 7 #4 | 1'-0 #4 | 1'-0 49.98 0.444 6.85 0.071 P #4 ~ 1'-0" Total Wingwall Area (two wings ~ SF) with coarse pgra\/e/, ! b
3-3" 2'-10" 10" 1'-0" 7| #4 | 1'-0" #4 | 1'-0" 53.32 0.462 6.85 0.071 v #4 _ 1-0" = (2)Hw)(Lw) for Type PW-1 @

. P " o " Y Y = (2(Hw)(Lw) - 6 SF for Type PW-2 and Hw= 4' Extend Bars E2 1'-6" minimum into the wingwall footing.

3-6 2'-10 10" | 1-0 7" | #4 | 1'-0 #4 | 1'-0 53.98 | 0.480 6.85 0.071 TABLE OF — (2YHWXLw) - 1.5 SF for Type PW-2 and Hw < 4 g Y
4-0" | 3-20 | 1-2" | 10" 77| #4 | -0 | #4 | 1-0" 55.77 | 0.532 6.85 | 0.071 TOEWALL @Lap Bars M1 1'-6" minimum with Bars M2.
4'-6" 3-2" 1'-2" 1'-0" 7" #4 | 1'-0" #4 | 1'-0" 59.77 0.568 6.85 0.071 REINFORCING — i ;

— — — — - — — Hw = Height of wingwall P/ace Bars G as shown, equally spaced at 8" maximum. Provide at least

5-0 3-9" | 17" | 12 70| #4 | 10" | #4 | I'0 63.45 | 0632 6.96 | 0.075 Bar | Size | No. | Sopa o Lw = Length of wingwall two pairs of Bars G per wing.
P -
56 | 39" | 17" | 1-2" 7| #4 | 1-0" | #4 | 10" | 6746 | 0668 | 696 | 0075 = 907 - skew Ltw = Culvert toewall length

— — — — - — — . . . . J3 #4 - -0 N = Number of culvert spans. @O“ Min to 5'-0" Max. Estimated curb heights are shown elsewhere in the
6'-0 44" | 2-0" | 1'-4 7" | #5 | 1'-0 #5 | 1'-0 80.67 | 0.730 7.07 | 0.078 M2 #4 > - SL:1 = Channel slope ratio. (horizontal: plans. For structures with pedestrian rail or curbs taller than 1'-0, refer
66" 24 | 70 | 12 7| #5 | 70" | #5 | 1-0" 8505 | 0768 707 | 0078 0 py — T 3-0" 0 - CJ }/e”t’falir usual value is 2:1) to the Extended Curb Details (ECD) standard sheet. For structures with

— - — — - - - = Luivert skew T631 or T631LS bridge rail, refer to the Mounting Details
7'-0 5'-0 2'-3 1'-9 8" | #5 | I'-0 #5 | 1'-0 92.15 0.864 8.07 0.093 BARS D2 s licable b Ivert standard for T631 & T631LS Rails (T631-CM) standard sheet. Refer to the Box

e o i an —on " o o ee applicabie box cuivert stanaar Culvert Rail Mounting Details (RAC) standard sheet for structures with
7'-6 5'-0 2'-3 1'-9 8 #5 | 1I'-0 #5 | 1'-0 96.54 0.902 8.07 0.093 g

. sheet for S, H, T, and U values. bridge rail other than T631 or T631LS.

8-0" 5'-6" 2'-8" | 1I'-10" 8" | #5 6" #5 6" 139.04 0.962 8.13 0.095 w - 4" Y + 36"
86" 5_g" > g | 1-10" g | #5 6" #5 6" 144.47 1.000 8.13 0.095 NI . For vehicle safety, the fo/lawing.require‘ments must be met:

A e For structures without bridge rail, construct curbs no more
9'-6" 6'-0" | 2-10"| 2'-2" 9" | #5 6" #5 6" 156.93 1.136 8.41 0.110 + . . 1 U U than 3" above finished grade.
106 | 65 |30 | 25| o|#| 6 | #5| 6 |19627 | 1230 | 857 | 0117 | £ S N N = - " Fmished grade, | ricoe rath construct curbs flush with
11'-6" 7'-2" 3-6" | 2'-8" 11" | #6 6" #6 6" 230.13 1.438 9.52 0.140 v+ g ; ,: 2 T T T Reduce curb heights, if necessary, to meet the above requirements.
126" 7 g 3.0 | 2_11"| 120" | #7 6" #6 6" 283.41 1.592 974 0.157 L———l T D2 —eel Barrel [*re—D1 No changes will be ma‘de in quantities and no additional compensation

— — — — — - - L reinf loto will be allowed for this work.

13'-6 8'-2 4'-0 3'-2 1'-2 #8 6 #6 6 348.72 1.804 10.02 0.186 BARS J1 BARS J2 BARS J3 BARS V J1 «—Culvert @ iy ical. 2-3" wh he B cul Rail M . D iIs (RAC
14'-6" g_10" | 4-5 EN 1-4n | #9 6" #6 6" 432.94 2.046 10.30 0218 walls 1'-0" typical. -3" when the Box Culvert Rail Mounting Details ( )
standard sheet is referred to elswhere in the plans.
15'-6" 9'-6" 4'-10"| 3'-8" 1'-6" | #9 6" #7 6" 489.52 2.302 11.24 0.253 =1 Iy @
16-0" | 9-11" | 50" | 3-11| 17" | #9 6" | #7 6" | 50572 | 2448 | 11.47 | 0279 (F’E’/d bend as needed. = p> D1 —=o 3-0" for Hw < 4.
w Lw @6” for Hw < 4'.
3'-0" Extend Bars G ﬂ @”)
<, AN 3-0" Extend Bars G (B st Ty - \&/ Wingwali Wingwall
O W . - SECTION C-C - PW-I
‘\ : - @ 0 DESIGNER NOTES:
0 N N — — - wi— — — Type PW-1 can be used for all applications and must
\ ek I s A= ¢ ¢ be used if railing is to be mounted to the wingwall.
J1 HE ~ 4%7[) & /‘\s/ A\s/ Type PW-2 can only be used for applications without
< y i‘;, D & @ % 1% ' | DI a railing mounted to the wingwall.
|
T ' T Culvert
I ' N I % MATERIAL NOTES:
X Const | 3 hole (5) S waits Provide Class C concrete (f'c=3,600 psi)
t NS ioint — e +—3" weephole - = .
Const | . }— 3" weephole T Joint el phos = Barrel J1 Provide Grade 60 reinforcing steel.
Joint 12 ~ einf . h ; : . .
i ¥ %ﬂ_‘ I I rei Provide galvanized reinforing steel if required
\ I I elsewhere in the plans.
N i |m DI

Nﬁ | —H— __f__ S i R __\__ _ N e ‘_f‘_f__ T 1T 1 | __\_' ] 2\ GENERAL NOTES:

4 f | M / / f kff T ——£2(6) (2) — Designed in accordance with AASHTO LRFD Bridge

g J2 I / / f ! |I -ff,.y_$ g*EZ@ N I ! | F V- / F Design Specifications.

(] : . I | f . . Depth of toewalls for wingwalls and culverts may be
frmet. I J—d f J J @—j J k Wingwall Wingwall reduced or eliminated when founded on solid rock, when
J J @—j k El M1 — M2 J3 directed by the Engineer.
El M1 - M2 J3 p
P

SECTION C-C - PW-2 See Box Culvert Supplement (BCS) standard sheet for
_ _ wingwall type and additional dimensions and information.

PARTIAL ELEVATION - PW-1 PARTIAL ELEVATION PW-2 Quantities for concrete and reinforcing steel

resulting from the formulas given on this sheet are

for the Contractor's information only.

Culvert
Finished grade skew
(roadway slope) N _0
% @ / Cover dimensions are clear dimensions, unless noted otherwise.
_@, = o s Reinforcing dimensions are out-to-out of bars.
U
— —e / / Limits of culvert §® Bridge
3 N, =~ its of culvert - Lw - / barrel quantities i Division
rel quantities 4 I Texas Department of Transportation Standard
= / / /
T
T ! - L = /7 7 CONCRETE WINGWALLS
3" = ! | e e e e
—— v | |
Y 3 == —— — PR WITH PARALLEL WINGS FOR
N = Y Lw L - BOX CULVERTS
. 1 | ~ = Culvert skew
X 8 N TYPES PW-1 AND PW-2
N + 2" 1 [&EZ Toe of slope PLAN Length of wings based on PLAN
o N P ] SL:1 slope along this line. —_—
- - Toe of slope PW
ﬂ“‘—‘* "2 DETAILS FOR DETAILS FOR FILE pwstde01-20.dgn on: GAF ‘ck CAT [ow: TxDOT ‘m TxDOT
0 Feb, 2020 cow J HIGHWAY
SECTION A-A SECTION B-B NON-SKEWED BOX CULVERTS SKEWED BOX CULVERTS Ororroen o642l 011 021, ETC. T W 36, ETC
(Showing wing reinforcement.) (Showing wing reinforcement.) (Showing 30° skew.) DIsT county SHEET 0.
PAR HUNT §Z




DISCLAIMER:

No warranty of any

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

S SM RD SGN ASSM TY XXXXX (X) XX (X-XXXX) BRIDGE
wlw — T ]
c ala ‘ MOUNT
K] cle | CLEARANCE
v SIGN SIGN alz POST TYPE POSTS ANCHOR TYPE MOUNT ING DESIGNATION SIGNS
[T}
> = i =
5. STATION NO. | NOMENCLATURE SIGN DIMENSIONS z|z ) UA Un:versol Conc |PREFABRICATED| 1EXT or 2EXT = u.of Ext (See
og 3 5 FRP = Fiberglass UB=Universal Bolt BM = Extruded Wind Beam Note 2)
gz 2|2 TWT = Thin-Wall |y o 2| SA=SIipbase-Conc P "Plain" |WC = 1.12 #/ft Wing
L : ~, | 10oBwG = 10 BWG SB=SlIipbase-Bolt | T = *T* Channe | Ty = TYPE
85 <| 3|80 = sch 80 WS=Wedge Steel U= "u" EXAL= Extruded Alum Sign TY N
Fads o WP=Wedge Plastic Ponels TY S
Eg 105+78L 1 W1-8(L) <CHEVRON LEFT> 36X48 X 10 BWG 1 SA P
2% W1-8(R) <CHEVRON RIGHT> 36X48
aoe
g; 107+27L 2 W1-8R (L) CCHEVRON LFETS 36X48 X 10 BWG 1 SA p ALUMINUM SIGN BLANKS THICKNESS
e W1-8R(L) (CHEVRON RIGHT> 36Xx48
gg Square Feet Minimum Thickness
[}
%t 108+76L 3 W1-8R (L) CCHEVRON LEFT> 36%48 X 10 BWG 1 SA p Less than 7.5 0.080
gz W1-8R(L) <CHEVRON RIGHT> 36X48 7.5 40 15 0.100"
2
== "
23 110+26L 4 W1-8R(L) (CHEVRON LEFT> 36X48 X 10 BWG 1 SA p Greater than 15 0.125
X0
falve W1 -8R (L) <CHEVRON RIGHT> 36X48
.5
5
53 111+75L 5 W1-8R(L) <CHEVRON LEFT> 36X48 X 10 BWG 1 SA P
20 - < > . . .
bE WiZ8R L) CHEVRON RIGHT 36x48 The Stondard Highway Sign Designs
2y for Texas (SHSD) con be found at
:E 1113+24L 6 W1-8R (L) (CHEVRON LEFT> 36X48 X 10 BWG 1 SA = the following website.
§‘5 W1-8R(L) <CHEVRON RIGHT> 36X48 http://www.txdot.gov/
s
%g 114+73L 7 W1-8R (L) (CHEVRON LEFT> 36X48 X 10 BWG SA P
5o W1-8R(L) <CHEVRON RIGHT> 36X48
Ly
22 NOTE:
-5 116+23L 8 W1-8R(L) <CHEVRON LEFT> 36X48 X 10 BWG 1 SA p S s sholl b | teq o
o . Sign supports sha e located as shown
Wi-8R(L) <CHEVRON RIGHT> .
E‘E 36X48 on the plans, except that the Engineer
2 may shift the sign supports, within
o8 118+20L El W1-8R (L) (CHEVRON LEFT> 36X48 X 10 BWG 1 SA p design guidelines, where necessory to
85 W1-8R (L) (CHEVRON RIGHT> Sex48 secure a more desirable location or to
g% avoid conflict with utilities. Unless
" » otherwise shown on the plans, the
= 19+21L 10 Wi-BR(L) <CHEVRON LEFT> 36%48 X 10 BWG 1 SA P Contractor shall stake and the Engineer
‘é’: W1-8R (L) (CHEVRON RIGHT> 3I6X48 will verify all sign support locations.
X0
2. For installation of bridge mount clearance
124+75R 11 W1-8R (L) (CHEVRON LEFT> 6x4 X 10 BWG 1 SA P signs, see Bridge Mounted Clearance Sign
W1-8R (L) {CHEVRON RIGHT> 36X48 Assembly (BMCS)Standard Sheet.
126+32R 12 W1-8R (L) CCHEVRON LEFT> 6x4 X 10 BWG 1 SA P 3. For Sign Support Descriptive Codes, see
W1-8R (L) (CHEVRON RIGHT> 36X48 Sign Mounting Details Small Roadside
Signs General Notes & Details SMD(GEN).
127+88R 13 W1-8R(L) <CHEVRON LEFT> 36X48 X 10 BWG 1 SA P
W1-8R(L) <CHEVRON RIGHT> 36X48
129+45R 14 W1-8R (L) (CHEVRON LEFT> 6X4 X 10 BWG 1 SA p
W1 -8R (L) (CHEVRON RIGHT> 36X48
131402R 15 W1-8R(L) {CHEVRON LEFT> 6X4 X 10 BWG 1 SA P
W1-8R(L) <CHEVRON RIGHT> 36X48
;’Qb Traffic
132+58R 16 W1-8R(L) <CHEVRON LEFT> 6x4 X 10 BWG 1 SA p = Operations
CCHEVRON RIGHT> i Division
W1-8R(L) 36X48 Texas Department of Transportation Standard
134+15R 17 W1-8R(L) (CHEVRON LEFT> 36X48 X 10 BWG 1 SA p
W1 _8R (L) CCHEVRON RIGHT> 36x48 SUMMARY OF
135:72R 18 W1-8R (L) <CHEVRON LEFT> 6x4 X 10 BWG 1 SA p SMALL SIGNS
Wi-8R (L) <CHEVRON RIGHT> 36X48
137+21R 19 W1-8R(L) <CHEVRON LEFT> 36X48 X 10 BWG 1 SA p SOSS
W1-8R (L) <CHEVRON RIGHT> 36X48
FILE: sums16. dgn oN: - TxDOT ‘cx: TxDOT |ow:  TxDOT |ck: TxDOT
@©7TxDOT  May 1987 CONT | SECT JoB HIGHWAY
- REVISIONS 0642| 01| 021,ETC. |FM 36, ETC.
i 4-16
|_: 8-16 DIST COUNTY SHEET NO.
- PAR HUNT 63




No warranty of any

ility for the conversion

TxDOT assumes no responsi

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE

i|s SM RD SGN ASSM TY XXXXX (X) XX (X-XXXX) BRIDGE
wlw — T ]
al|a ‘ MOUNT
= | CLEARANCE
3|3 POST TYPE POSTS ANCHOR TYPE MOUNTING DESIGNATI[ON SIGNS
SIGN SIGN -uni
STATION NO. | NOMENCLATURE SIGN DIMENSIONS z(=z ) UA—Un:versoI Conc |PREFABRICATED| 1EXT or 2EXT = # of Ext (See
g 5 FRP = Fiberglass UB=Universal Bolt BM = Extruded Wind Beam Note 2)
C(CHEVRON LEFT> (REMOVAL) 22 TWT = Thin-Wall |y o 2| SA=SIipbase-Conc P = "Plain" |WC = 1.12 #/ft Wing
: = [108Bwc = 10 BWG SB=Slipbase-Bol+ | T = =1~ Channel TY = TYPE
j ; S80 = Sch 80 WS=Wedge Steel U= "u" EXAL= Extruded Alum Sign TY N
w|w WP=Wedge Plastic Ponels TY S
1+39L 20 Wi-8 (L) <CHEVRON LEFT> 36x48 X 10 BWG 1 SA P
W1-8(R) (CHEVRON RIGHT> 36X48
2+18L 21 W1-8(L) (CHEVRON LEFT> 36X48 X 10 BWG 1 SA =3 ALUMINUM SIGN BLANKS THICKNESS
W1-8(R) CCHEVRON RIGHT> 36X48 — -
Square Feet Minimum Thickness
2+75L 22 W1-8(L) <CHEVRON LEFT> (REMOVAL) 36X48 X 10 BWG 1 SA P Less than 7.5 0.080"
W1-8(R) <CHEVRON LEFT> (REMOVAL) 36X48 7.5 +o 15 0.100"
2-96L 23 Wi-8(L) (CHEVRON_LEFT> 36X48 X 10 _BWG 1 SA P Greater than 15 0-125
W1-8(R) <CHEVRON RIGHT> 36X48
34450 24 Wi-8() <CHEVRON LEFT> (REMOVAL) 1 X 10 _BWG ! o
W1-8(R) <CHEVRON LEFT> (REMOVAL) 36X48 The Stondard Highway Sign Designs
for Texas (SHSD) can be found at
3+75L 25 W1-8(1) CHEVRON_LEET 4 X 10 BWG 1 ) the following website.
W1-8(R) (CHEVRON RIGHT> 36X48 http://www.txdot.gov/
4+22L 26 W1-8() (CHEVRON LEFT> (REMOVAL) ey X 10 BWG 1 b
Wi-8(R) <(CHEVRON LEFT> (REMOVAL) 36X48
NOTE:
e 2 - HEVRON LEET 6x48 ‘ 1o m ! S = 1. Sign supports shall be located as shown
Wi-8 (R CCHEVRON RIGHT> 36X48 on the plans, except that the Engineer
may shift the sign supports, within
136+41R 28 Wi-8(1) (CHEVRON LEFT> v X 10 BWG b design guidelines, where necessary to
CCHEVRON RIGHT> <6X48 secure a more desirable location or to
Wi-8(R) avoid conflict with utilities. Unless
otherwise shown on the plans, the
137+76R 29 Wi-8 (L) CCHEVRON | EFT> 36%48 X 10 BWG 1 SA P Contractor shall stake and the Engineer
W1-8(R) CCHEVRON RIGHT> 36X48 will verify all sign support locations.
2. For installation of bridge mount clearance
139+12R 30 W1-8¢L) (CHEVRON [ FFT> 6X48 X 10 BWG ! SA P signs, see Bridge Mounted Clearance Sign
W1-8(R) {CHEVRON RIGHT> 36X48 Assembly (BMCS)Standard Sheet.
139.83R 31 Wi-g (L) CCHEVRON LEFT> (REMOVAL) 36X48 X 10 BWG 1 SA P 3. For Sign Support Descriptive Codes, see
W1-8(R) (CHEVRON LEFT> (REMOVAL) 36X48 Sign Mounting Details Smal |l Roadside
Signs General Notes & Details SMD(GEN).
140+47R 32 Wi-8(L) CCHEVRON LEFT> 36x48 X 10 BWG 1 SA P
W1-8(R) <CHEVRON RIGHT> 36X48
141+36R 33 W1-8(L) <(CHEVRON LEFT> (REMOVAL) 36%48 X 10 BWG 1 SA P
W1-8(R) <(CHEVRON LEFT> (REMOVAL) 36X48
141+82R 34 Wi-8(L) <CHEVRON LEFT> 6X4 X 10 BWG 1 SA P
W1-8(R) <CHEVRON RIGHT> 36X48
A;§§§‘7® Traffic
1434188 35 Wi-8(L) <CHEVRON LEFT> 36X48 X 10 BWG 1 SA P - Operations
Wi -8 (R) <CHEVRON RIGHT> 36X48 A 7exas Department of Transportation Stamdond
144+54R 36 Wi-8 (1) <CHEVRON LEFT> 6X4 X 10 BWG 1 SA P
Wi-8(R) (CHEVRON RIGHT> 36X48 SUMMARY OF
165+92R 37 W1-8(L) <CHEVRON LEFT> 36Xx48 X 10 BWG ! SA P SMALL SIGNS
W1-8(R) <CHEVRON RIGHT> 36X48
157+30R 38 Wi-8() CCHEVRON LEFT> 6x4 X 10 _BWG 1 SA P SOSS
W1-8(R) <CHEVRON RIGHT> 36X48
FILE: sums16. dgn oN: - TxDOT ‘CK:TXDOT ow: TxDOT |ck: TXDOT
@©7TxDOT  May 1987 CONT | SECT JoB HIGHWAY
158+67R 39 Wi-8(L) <CHEVRON LEFT> 36x48 X 10 BWG | SA P REVISIONS 0642| 01021, ETC. |FM 36,E7C.
W1-8(R) <CHEVRON RIGHT> 36X48 212 DIST COUNTY SHEET NQ.
PAR HUNT o4
L8 ]




SUMMARY OF SMALL SIGNS

No warranty of any

ility for the conversion

TxDOT assumes no responsi

i|s SM RD SGN ASSM TY XXXXX (X) XX (X-XXXX) BRIDGE
wi | w — 7 T
al|a ‘ MOUNT
(2 \ CLEARANCE
3|3 POST TYPE POSTS ANCHOR TYPE MOUNT ING DESIGNAT[ON SIGNS
SICN SIGN -uni
STATION NO. | NOMENCLATURE SIGN DIMENSIONS z|z ] UA-Un:versol Conc |PREFABRICATED| 1EXT or 2EXT = = of Ext (See
3 5 FRP = Fiberglass UB=Universal Bolt BM = Extruded Wind Beam Note 2)
3| 3 |TWT = Thin-Wall |y o 2| SA=S!ipbase-Conc P = "Plgin" |[WC = 1.12 #/ft Wing
: : 10BWG = 10 BWG SB=Slipbase-Bolt | 17 = »71* Channe TY = TYPE
j ; S80 = Sch 80 WS=Wedge Steel U= "u" EXAL= Extruded Alum Sign TY N
w|w WP=Wedge Plastic Panels TY S
160+06R 40 W1-8(L) <CHEVRON LEFT> 36Xx48 X 10 BWG ! SA P
W1-8(R) <(CHEVRON RIGHT> 36X48
161+44R 41 W1-8(L) (CHEVRON LEFT> 36X48 X 10 BWG 1 SA p ALUMINUM SIGN BLANKS THICKNESS
W1-8(R) 6X48
<CHEVRON RIGHT> 3 Square Feet Minimum Thickness
162+81R 42 Wi-8(L) <CHEVRON LEFT> 36X48 X 10 BWG 1 SA P Less than 7.5 0.080"
W1-8(R) <CHEVRON RIGHT> 36%48 7.5 10 15 0. 100"
164+ 20R 43 W1-8(L) CCHEVRON LEFTS 36X48 M 10 BWG 1 SA P Greater than 15 0.125"
W1-8(R) <CHEVRON RIGHT> 36X48
165+58R 44 Wil-8() {CHEVRON LEFT> 36X48 X 10 _BWG 1 =
W1-8 (R) CCHEVRON RIGHT> 36X48 The Standard Highway Sign Designs
for Texas (SHSD) can be found at
166+96R 45 Wi-8() <CHEVRON LEFT> 36X48 X 10 _BWG 1 p the following website.
W1-8 (R) CCHEVRON RIGHT> 36X48 http://www.txdot.gov/

NOTE:

1. Sign supports shall be located as shown
on the plans, except thot the Engineer

may shift the sign supports, within

design guidelines, where necessory to

secure a more desirable location or to

avoid conflict with utilities. Unless
otherwise shown on the plans, the

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

Contractor shall stake and the Engineer

will verify all sign support locations.

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

2. For installation of bridge mount clearance
signs, see Bridge Mounted Clearance Sign

Assembly (BMCS)Standard Sheet.

3. For Sign Support Descriptive Codes, see

Sign Mounting Details Small Roadside

Signs General Notes & Details SMD(GEN).

A;§§§‘7® Traffic
= Operations

DATE
FILE

I Texas Department of Transportation sDtQ’,’;f,"gfd
SUMMARY OF
SMALL SIGNS
SOSS
FILE: sums16. dgn DNz TxDOT ‘CK: TxDOT [ow:  TxDOT |ck: TXDOT
©TXDOT May 1987 CONT [SECT JoB HIGHWAY
REVISIONS 0642/ 01|021,ETC. | FM 36, ETC
g:lg DIST COUNTY SHEET NO.
PAR HUNT ob




SUMMARY OF SMALL SIGNS

No warranty of any

ility for the conversion

TxDOT assumes no responsi

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

HE SM RD SGN ASSM TY XXXXX (X) XX (X-XXXX) BRIDGE
i | — T T
al|a ‘ MOUNT
(2 \ CLEARANCE
POST TYPE POSTS ANCHOR TYPE MOUNT ING DESIGNATION SIGNS
SIGN SIGN i
STATION NO. NOMENCLATURE SIGN DIMENSIONS ; ; UA=Universal Conc |PREFABRICATED|1EXT or 2EXT = # of Ext (See
* g g FRP = Fiberglass UB=Universal Bolt BM = Extruded Wind Beam Note 2)
2' 2 TWT = Thin-Wall |y o 2| SA=SIipbase-Conc P = "Plgin" |[WC = 1.12 #/ft Wing
—| 5 [1oBwG = 10 BWG SB=Slipbase-Bolt | 1 = "1~ Channe | Ty = TYPE
:t' ; S80 = Sch 80 WS=Wedge Steel U= "u" EXAL= Extruded Alum Sign TY N
o|w WP=Wedge Plastic Panels TY S
359+05R 46 W1-8(L) <CHEVRON LEFT> 36Xx48 X 10 BWGC ! SA P
W1-8(R) (CHEVRON RIGHT> 36X48
360+31R 47 W1-8 (L) CCHEVRON LEFTS 36X48 X 10 BWG 1 SA P ALUMINUM SIGN BLANKS THICKNESS
W1-8(R) <(CHEVRON RIGHT> 36X48 — -
Square Feet Minimum Thickness
614828 48 Wi-8() <CHEVRON LEFT> 36%48 X 10 BWG 1 SA P Less than 7.5 0. 080"
W1-8(R) <(CHEVRON RIGHT> 36X48 7.5 to0 15 0.100"
363+33R 49 W1-8(L) (CHEVRON LEFT> 36X48 X 10 BWG 1 SA = Greater than 15 0.125"
W1-8(R) (CHEVRON RIGHT> 36X48
364+83R 50 W1-8(L) <CHEVRON LEFT> 36X48 X 10 BWC 1 SA P
Wi-g R (CHEVRON RIGHT> 6x48 The Stondord Highway Sign Designs
for Texas (SHSD) caon be found ot
366+34R 51 W1-8¢(L) (CHEVRON LEFT> 36X48 X 10 BWG 1 SA P the following website.
W1-8(R) <CHEVRON RIGHT> 36X48 http://www.txdot.gov/
367+85R 52 Wi-8¢(L) <CHEVRON LEFT> 36X48 X 10 BWG 1 SA P
Wi-8(R) (CHEVRON RIGHT> 36X48
NOTE:
369+35R 53 Wi-8(L) (CHEVRON LEFT> 36Xx48 X 10 BWG ! SA P 1. si ts sholl be locoted os shown
. Sign supports sha e locate ow!
W-E R CCHEVRON RIGHT? 26x48 on the plons, except that the Engineer
may shift the sign supports, within
370+85R 54 W1-8(L) CCHEVRON LEFT> 36%48 X 10 BWG 1 SA P design guidelines, where necessary to
W1-8(R) (CHEVRON RIGHT> 3I6X48 SeCL.ll’e a mor_‘e de§ircbl? !oc::a'l'ion or to
avoid conflict with utilities. Unless
otherwise shown on the plans, the
372+37R 55 Wi1-8(L) (CHEVRON LEFT> 6X4 X 10 BWG 1 SA P Contractor shall stake and the Engineer
W1-8(R) CCHEVRON RIGHTS 36X48 will verify all sign support locations.
2. For installation of bridge mount clearance
373+87R 56 Wi1-8(L) {CHEVRON LEFT> 36X48 X 10 BWG 1 SA P signs, see Bridge Mounted Clearance Sign
Wi1-8(R) <CHEVRON RIGHT> 36X48 Assembly (BMCS)Standard Sheet.

3. For Sign Support Descriptive Codes, see

Sign Mounting Details Small Roadside

Signs General Notes & Details SMD(GEN).

;’Qb Traffic
= Operations

DATE
FILE

I Texas Department of Transportation s",g’,’;fjgfd
SUMMARY OF
SMALL SIGNS
SOSS
FILE: sums16. dgn oN: - TxDOT ‘cx: TxDOT |ow:  TxDOT |ck: TxDOT
©TXDOT May 1987 CONT [SECT JoB HIGHWAY
REVISIONS 0642 | 01| 021,ETC. | FM 36,ETC.
g:lg DIST COUNTY SHEET NO.
PAR HUNT 00




No warronty of any

DISCLAIMER:

TxDOT assumes no responsibility for the conver-

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

kind is made by TxDOT for any purpose whatsoever.

10/27/2020 4:53:49 PM
FILE: T:\GREEN\PS&E-GAO\0642-01-021

DATE:

SIGN SUPPORT DESCRIPTIVE CODES

(Descriptive Codes correspond to project estimote ond quantities sheets)

SM RD SGN ASSM TY  XXXXX (X) XX (X-XXXX)
Seiils ATAAAA

Post Type

FRP = Fiberglass Reinforced Plastic Pipe (see SMD (FRP))
TWT = Thin-Walled Tubing (see SMD(TWT))

10BNG = 10 BWG Tubing (see SMD(SLIP-1) to (SLIP-3})
S80 = Schedule 80 Pipe (see SMDISLIP-1) to (SLIP-3))

Number of Posts (1 or 2)
Anchor Type

UA = Universal Anchor - Concreted (see SMD(FRP) and (TWT))
UB = Universal Anchor - Bolted down (see SMD(FRP) and (TWT))
WS = Wedge Anchor Steel - (see SMD(TWT))

WP = Wedge Anchor Plastic (see SMD(TWT))

SA = Slipbase - Concreted (see SMD(SLIP-1) to (SLIP-3))

SB = Slipbase - Bolted Down (see SMD(SLIP-1) to (SLIP-3))

Sign Mounting Designation

P = Prefab. "Plain" (see SMD(SLIP-1} to (SLIP-3}, (TWT), (FRP)
T = Prefab. "T" (see SMD(SLIP-1) to (SLIP-3), (TWT))
U = Prefab. "U" (see SMDI(SLIP-1) to (SLIP-3))

IF REQUIRED

REQUIRED CLEARANCE

Non-breakoway
portion of
suppor
(i.e., stub).

Sur

To avoid vehicle undercarriage snagging, any
substantial remains of a breakaway support,
when it is broken away, should not project

FOR BREAKAWAY SUPPORT

-2 HIGHWAY
INTERSECTION
AHEAD
0 to 6 ft
7.5 ft max
Travel 7.0 ft min *
Lane ﬂ
Paved |
face Shoulder

LESS THAN 6 FT. WIDE

When the shoulder is 6 ft. or less in width,
the sign must be placed at leost 12 ft. from

SIGN LOCATION

PAVED SHOULDERS

HIGHWAY
INTERSECTION

6 ft min —<—>‘

— Greater
thon 6 ft

Travel |
Lane ﬂ

Paved |
Shoulder

GREATER THAN 6 FT. WIDE

When the shoulder is greater than 6 ft in width,
the sign must be ploced ot least 6 ft. from the

T-INTERSECTION

®\_

12 ft min ———~]

6 ft min —

1

7.5 ft mox
7.0 ft min =
Travel =
Lane L
Shoul der T

When this sign is needed at the end of a two-lane,
two way roodway, the right edge of the sign should
be in line with the centerline of the roadway. Place
as close to ROW as practical.

EAST

_Paved Shoulder _ _ _ _ _ _ _ _ _ =

Edge of Travel Lane

- - - - -
=Ss

Bolts used to mount sign ponels to the clamp are
5/16-18 UNC galvanized square head with nut,
nylon washer, flat washer ond lock washer. The
bolt length is 1 inch for aluminum.

Nylon washer, flat
washer, lock washer,

nut
When two sign clamps are used to mount signs

Clamp Bolt

[J m [ 1J
%' lsign Panel
__—~

\L Sign Bolt

bock-to-back, use a 5/16-18 UNC galvanized hex
head per ASTM A307 with nut ond helical-spring lock

Approximate Bolt Length

washer. The approximate bolt lengths for various post Pipe Diameter Specific Clamp Universal Clomp

sizes and sign clamp types ore given in the table at 2" nominal 3" 3or 3 1/2"

right. The bolt length may need to be adjusted

depending upon field conditions. 2 1/2" nominal 3or31/2" 31/2 or 4"
3" nominal 31/2 or 4" 41/2"

Sign clamps may be either the specific size clamp
or the universal clamp.

2 ft
min

INTERSECTION
AHEAD

7.5 ft max

Face of Face of
Curb : | i Curb
-; “.

PR e o rrg T

1EXT or 2EXT = Number of Extensions (see SMD(SLIP-1) to (SLIP-3), (TWT)) more than 4 inches above a 60-inch chord the edge of the travel lone. edge of the shoulder.
BM = Extruded Wind Beam (see SMD(SLIP-1) to (SLIP-3)) (i.e., typical space between wheel paths).
WC = 1.12 #/ft Wing Channel (see SMD(SLIP-1) to (SLIP-3))
EXAL = Extruded Aluminum Sign Panels (see SMD(SLIP-3})
BEHIND BARRIER
- -~ e RN
- ~ AN
No more than 2 sign ,’ i Acceptable . \\ 5 ft mines - HIGHWAY 2 t mines HIGHWAY
posts should be located / \\ P I’ \ INTERSECTION INTERSECTION
within a 7 ft. circle. L 5 0 o a ol AHEAD AHEAD
T 1
1 \
\ /
/ - \ 7 ft
==~ \ 7 ft. RS N i amet / o
L7 RN \ diameter / e N ~ dé?rrn::r e Guard 7.5 ft mox c 7.5 ft max
. Rail ., oncrete .
/ N N _ circle - / A SO - Travel I 7.0 f++ min * Travel /Borrier I 7.0 ft min »
\ -~_- =" \ Lane Lane
/ D YSXOA 22— YA
| | ave: ave
[ 0 a 7 =0 = | Shoulder Shoul der
\ \
/ /
\ T / \ T ft / BEHIND GUARDRAIL BEHIND CONCRETE BARRIER
S \ diameter y N\ diameter y
© N _ circle .~ Not Acceptable N _ circle Not Acceptable *xSign clearance based on distance required for proper guard rail or concrete barrier performance.
c ~—- -7 -7
@
he)
] TYPICAL SIGN ATTACHMENT DETAIL SIGNS WITH PLAQUES RESTRICTED RIGHT-OF -WAY
7
2 . . (When 6 f+ min, is not possible.)
E Single Signs Back-to-Back
] Signs @ EAST
= FARM Max imum
o 14ndw EAST possible | HIGHWAY
- Nylon wosner, flot —~ < = INTERSECTION
2 washer, lock washer, Sign Panel RO
3 nut ,ﬁ gn Fane 7.5 ft mox 5 AHEAD
z =R — Mot Took 7.0 ft min » cn!ES»vycz WP :> RoAD
— II -l <~ NuUT, ocCl - I 3
Q D = washer U When a supplemental plaque é
< Travel or secondary sign is used,
= the 7 ft sign height is 7.5 f+ max
EL Sign measured to the bottom of 7.0 ft min *
© C )~ Nut, lock Clamp the supplemental plaque
M washer Shou | der or secondary sign. T[ovel
3 one
- Sign Paneli %' NZ;ngWOTQE;, ;Lg;r P B N
w ’ v ' Paved
vas CURB & GUTTER OR RAISED ISLAND SJored

Right-of-way restrictions may be created
by rocks, water, vegetation, forest,
buildings, o narrow island, or other
factors.

In situations where a lateral restriction
prevents the minimum horizontal clearance
from the edge of the travel lone, signs
should be ploced as far from the travel
lane as practical.

**% Post may be shorter if protected by
guardrail or if Engineer determines the
post could not be hit due to extreme
slope.

* Signs shall be mounted using the following condition
that results in the greatest sign elevation:

(1) a minimum of 7 t0 o moximum of 7.5 feet obove the
edge of the travel lone or

(2) a minimum of 7 to @ maximum of 7.5 feet above the
grade at the base of the support when sign is
installed on the backslope.

The moximum values may be increased when directed by
the Engineer.

See the Traffic Operations Division website for detailed
drawings of sign clamps, Triangular Slipbase System
components and Wedge Anchor System components.

The website address is:
http: //www. txdot. gov/publ ications/traffic. htm

=t Texas Department of Transportation
I Traffic Operations Division

SIGN MOUNTING DETAILS
SMALL ROADSIDE SIGNS
GENERAL NOTES & DETAILS

SMD (GEN) -08
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The use of this stondard is governed by the "Texas Engineering Practice Act".
sion of this standard to other formats or for incorrect results or damoges resulting from its use.
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TRIANGULAR SLIPBASE INSTALLATION GENERAL REQUIREMENTS

Bolt
Keeper Plate

Post
10 BWG Tubing or

= Schedule 80 Pipe
(See General Note 3)

SIip Base

aTD aTD D
5/8" structural [ T 1] ]
bolts (3), nuts
(3), and washers Washers
(6) per ASTM A325 if required by
or A449 and monufacturer
galvanized per
[tem 445 "Galvonizing.” —_— —_— [R—
Bolt length is -
2 172", 2 %

4" Mox. —

SO NS

stb |

374 " diometer hole. ———,
Provide a

7" x 1/2" diometer
rod or #4 rebor.

Class A concrete 44*\\\\\\‘,

Non-reinforced
concrete footing
{shall be used
unless noted
elsewhere in the
plans). Foundation
should take approx.
2.5 cf of concrete.

\"V

36"

12" min.
24" mox.

ST §

12 bio

SM RD SGN ASSM TY XXXXX (X)SA(X-XXXX)

NOTE

There are various devices approved

for the Triaongular Slipbase System,

Plegse reference the Material Producer

List for approved slip base systems.

http: //www. txdot. gov/business/producer |ist.htm
The devices shall be installed per
manufacturers’ recommendations.

Installation procedures shall be

provided to the Engineer by Contractor.

CONCRETE ANCHOR

6" min ——
to edge
or joint

5/8" diaometer Concrete Anchor -
8 ploces {embed a minimum of

5 1/2" ond torque to min. of
50 ft-1bs). Anchor may be
expansion or adhesive type.

SM RD SGN ASSM TY XXXXX (X1SB (X-XXXX)

Concrete anchor consists of 5/8"
diameter stud bolt with UNC series
bolt threads on the upper end.
Heavy hex nut per ASTM A563, and
hardened washer per ASTM F436. The
stud bolt shall have @ minimum
yield ond ultimate tensile strength
of 50 ond 75 KSI, respectively.
Nuts, bolts ond washers shall be
galvanized per I1tem 445, "Galvaniz-
ing." Adhesive type anchors shall
have stud bolts installed with Type
111 epoxy per DMS-6100, "Epoxies
and Adhesives." Adhesive anchors
may be loaded after adequate epoxy
cure time per the manufacturer’s
recommendations. Top of bolt shaoll
extend at least flush with top of
the nut when installed. The anchor,
when installed in 4000 psi normal-
weight concrete with a 5 1/2"
minimum embedment, shall have a
minimum al lowable tension and shear
of 3900 and 3100 psi, respectively.

GENERAL NOTES:

1. Slip bose shall be permonently marked to indicate manufocturer. Method, design, and location of
marking are subject to approval of the TxDOT Traffic Stondards Engineer.
2. Material used as post with this system shall conform to the following specifications:
10 BWG Tubing (2.875" outside diometer)
0.134" nominal wall thickness
Seamless or electric-resistance welded steel tubing or pipe
Steel shall be HSLAS Gr 55 per ASTM A1011 or ASTM A1008
Other steels may be used if they meet the fol lowing:
55,000 PSI minimum yield strength
70,000 PSI minimum tensile strength
20% minimum elongation in 2"
Wall thickness (uncoated) shall be within the range of 0.122" to 0.138"
Outside diometer (uncoated) shall be within the ronge of 2.867" to 2.883"
Galvanization per ASTM A123 or ASTM A653 G210. For precoated steel tubing (ASTM A653), recoat
tube outside diometer weld seom by metallizing with zinc wire per ASTM B833.
Schedule 80 Pipe (2.875" outside diameter)
0.276" nominal wall thickness
Steel tubing per ASTM A500 Gr C
Other seamless or electric-resistance welded steel tubing or pipe with equivalent
outside diometer and wall thickness may be used if they meet the following:
46,000 PSI minimun yield strength
62,000 PSI minimum tensile strength
21% minimum elongation in 2"
Wall thickness (uncoated) shall be within the range of 0,248" to 0.304"
Qutside 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 Triangular Slipbose System components. The website address is:
http: //www. txdot. gov/publ ications/traffic. htm
4, Sign supports shall not be spliced except where shown. Sign support posts shall not be spliced.

ASSEMBLY PROCEDURE

Foundation

1. Prepare 12-inch diometer by 42-inch deep hole. If solid rock is encountered, the depth of the
foundation may be reduced such thot it is embedded a minimum of 18 inches into the solid rock.

2. The Engineer may permit batches of concrete less than 2 cubic yords to be mixed with a portable,
motor-driven concrete mixer. For small placements less than 0.5 cubic yards, hand mixing in @
suitoble container may be allowed by Engineer. Concrete shall be Claoss A.

3. Push the pipe end of the slip base stub into the center of the concrete. Rotate the stub back and
forth while pushing it down into the concrete to assure good contoct between the concrete and stub.
Continue to work the stub into the concrete until it is between 2 to 4 inches above the ground.

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 to releose when struck from any
direction,

Suppor

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 travelway. The cut shall be plumb and
straight.

2. Attach sign to support using connections shown. When multiple signs are installed on the same
support, ensure the minimum clearance between each sign is maintained. See SMD(SLIP-2) for
clearances based on sign types.

,"’ Traffic Operations Division

=3 Texos Department of Transportation

SIGN MOUNTING DETAILS
SMALL ROADSIDE SIGNS
TRIANGULAR SLIPBASE SYSTEM

SMD (SLIP-1)-08
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No warronty of any

TxDOT assumes no responsibility for the conver-

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

kind is made by TxDOT for any purpose whatsoever.
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Gap between

(e e ONE-WAY
: W‘ VAN (R6-1) or N . plaques Nylon washer, — O — GENERAL NOTES:
. o e N Street Name | | shall be Aluminum 5/16" x 1374 L) L
N o fl et (T N Sign | 441 Sign hex bolt with / 1. | SIGN SUPPORT |# OF POSTS MAX. SIGN AREA
(o8 | | \,, UIII“\\V (if required) — — — - | - Panel nut, lock washer, 7 10 BWG ! 16 SF
L7 Ny | | £ IN I I g 2 flat washers / 10 BWG 2 32 SF
A Yoo / Ean = A T \ — per ASTM A307 Wing Sch 80 [ 32 SF
e —— o
< | Lo : oo SN S N \ N s ?glvogged per Channel Sch 80 3 64 SF
I [ Z_ N s \ - em y .
~ / AN s STOP (R1-1) = “Galvanizing. * Sign Clamp
N p vl \L N , % or = 9. (Specific or 2. The Engineer may require that a Schedule 80 post be
[N 7 B N \ Y 7 YIELD (R1-2) Z Universal) used in place of a 10 BNG where a sign height is
NN u { ey L I PNy T 7 \ = . . abnormal ly high due to a fill slope.
-~ 1~ s = == 41 NN /o | : \ H = Wing 5/16" x 3 3/4 3. Sign supports shall not be spliced except where shown.
[ SRRy ! N b ) N = Channe | hex bolt with Sign support posts shall not be spliced.
Tf 1 - \/ \J - [ ~ "/f - = N 7 nut, lock washer Top View 4, Aluminum sign blanks shall conform to Departmental
[ [ % N i — [ ~ See —J7 . Extruded Al Windb and flat washer Material Specifications DMS-7110 and shall have the
1Y, | | \ . A |~ - xtrude: um. Windbeom . per ASTM A307 . following minimum thicknesses: 0.080 for signs less
o Sod o —F\ | Detail D g (See SMD(2-1}) Top View golvanized per Detail B than 7.5 sq. t., 0.100 for signs 7.5 o 15 5q. ft.,
[ I [ I S 12 | L PLAQUE = 1 - variable length . ltem 445, "Galvonizing. " and 0.125 for signs greater than 15 sq. ft.
L U Lot STOP = 2 - 32 inch piecesg Detail A em 443, "Calvenizing 5. Signs that require specific supports due to reasons
e i YIELD = 1 - 8 inch piece in addition to windloading are indicated on the
L & 1 - 32 inch piece . " "REQUIRED SUPPORT" table on this sheet.
SM RD SGN ASSM TY XXXXX(1)XX(T) M RD SON A T P [z:r:” 7;:6 f?°|e 3/8" x 3 1/2" heavy hex 6. For horizontal rectangular signs fabricated from flat
SGN ASSM TY XXXXX (1}XX (P-BM) rough) atter bolt with nut, lock washer aluminum, T-brackets are used for signs 24 inches or
ossembly ond install and 2 flat washers per ASTM less in height. U-brackets are used for signs of
. bolt, nut, 2 fiat 1172 A307 galvanized per greater height. ,
e . _ 1.12 #/ft Wing Channel washers ond [tem 445 "Galvanizing. " 7. When two triangular slipbase supports are used to
| ;] B lock washer. support a single sign, they shall not be "rigidly"
| T A F——T==7 connected to each other except through the sign panel.
| | B S E— | See Extender 11 | This will allow each support to act independently
| | . Detail A o when impacted by an errant vehicle.
| W(mox) =6FT | I 8. Wing channel shall meet ASTM A 1011 SS Gr 50 ond be
| | H Il | galvanized per ASTM A 123,
‘ | I [ I 9. Excess pipe, wing channel, or windbeam shall be cut
| See off so that it does not extend beyond the sign panel
‘ l Detail B . \ (i.e., excess support shall not be visible when the
! Detail F = sign is viewed from the front.) Repair galvanized
l I8 @  YU-Bracket coating at cut support ends per Item 445, "Galvanizing."
- -~ r-""71" . . . 10.Additional route markers may be added vertically,
| | T Splices shall only be allowed behind the sign substrate. provided the total sign areo does not exceed the
L B | P See moximum al lowable amount per Note 1.
W-39 ‘Defoil ¢ 11.Additional sign clomp required on the "T-bracket” post
I 39 2 | . Nylon washer, T8U Bracket for 24 inch height signs. Place the clomp 3 inches above
W 2 5/16" x 1 3/4" e bottom of sign when possible.
SM RD SGN ASSM TY XXXXX{1)XX(U) . hex bolt with 12.Post open ends shall be fitted with Friction Caps.
Aluminum ex bolt wi " .
L ‘ 38 38 ‘ Sign ! nut, lock washer, g? 172" x 4" heavy 13.Sign blanks shall be the sizes and shapes shown on the
SM RD SGN ASSM TY XXXXX(1)XX(U) Panel \ 2 flat washers ‘ ‘ hex bolt, nut, lock plans.
SM RD SGN ASSM TY XXXXX(1)XX (U-WC) | \ per ASTM A307 washer and 2 flat
» i ! | washers per ASTM
(See Note 11) galvanized per - - =4
(~-a- . QH“: Ttem 445, EHW - - — A307 galvonized per
| Wing I "Galvanizing. * ! ! Item 445,
. Chc]nnel\LA | | "Galvanizing. "
T (TTTTT o ~ \ | 5/16" x 3/4" | |
| = = 1 | hex bolt with | |
i\ - = nut, lock washer | |
I ! ! I |~ and 2 fiat washers REQUIRED SUPPORT
PN I I i per ASTM A307 Post SIGN DESCRIPTION SUPPORT
(- [ | Side View alvanized per B . _ TY 10BWG (1) XX(T)
( | | I ?'rem 445, p 48-inch STOP sign (R1-1) TY 10BWG (1) XX (P-BM)
[ | | I " PO . . - _ TY 10BNG (11XX(T)
| \ \ | Galvonizing. Detail E  |z| 80-inch VIELD sign (R1-2) TY_10BWG (1) XX (P-BM)
~— | | . 2 . _ . _ TY 10BWG (1) XX (T)
- ‘ ‘ SIDE VIEW Detail C % 48x16-inch ONE-WAY sign (R6-1) TY 10BHG 113 XX (P—BA)
| [ [ §' 36x48, 48x36, ond 48x48-inch signs TY 10BWG (1)XX(T)
= L | TOP VIEW <) Sign Clamp 48x60-inch signs TY SBO(1)XX(T)
l R -~ "~ Extruded (Specific or . . .
\ | W(mox) =6F T i Aluminum Universal) 48x48-inch signs (diamond or square) TY 10BWG(1)XX(T)
N I - = I I__W—J F-e e - - — — -+ — — Windbeam - .
N | : E— = — — e — — ] (see SMD(2-1)) 7 o 48x60-inch signs TY S80(1)XX(T)
~— = | W 3/8" x 3 1/2" square = s s . _
( | | heod bolt, nut, flat © @(@): E 48-inch Advance School X-ing sign (S1-1) TY 10BWG (1) XX(T)
I I W f I washer and lock washer = . . . _
| | 3 | per ASTM A307 galvonized ?égn ?L?mp 48-inch School X-ing sign (S2-1) TY 10BWG(1)XX(T)
S ! ! per Item 445 pecific or Large Arrow sign (N1-6 & Wi-7) TY 10BWG(1)XX(T)
™ = "Galvanizing. " (Bolt Universal) Posf/\/©
( ) length may vary
""" = depending on sign N
clamp type and Detail D
3::0“ i pipe diameter.) ls Texas Department of Transportation
ha a Friction cops may be monufactured from hot rolled Traffic Qperations Division
SM RD SGN ASSYM TY XXXXX{2)XX{P) or cold rolled steel sheets. The minimum sheet metal

SMRD SCN ASSM TY S80(17XX(U-1EXT) SM RD SGN ASSM TY S80(1)XX(U-2EXT) FRICTION CAP DETAIL thickness shal | be 24 gauge for all cop sizes. SIGN MOUNT [NG DE TA I LS

The rim edges shall be reasonably straight and

0.25 H +.05" smooth. Cops shall be sized ond formed in such a SMALL ROADS [ DE S I GNS
i Wimax) =8F T i i H H i .. manner as to produce a drive-on friction fit and
[ e B AIdn?;:sen:é::ﬁ:geo'rlr?efvr/‘?;;.sh vq?;;:on | Pipe 0.D. 1_175T'mnax have no tendency to rock when seated on the pipe. TR I ANGUL AR SL IPBASE SYSTEM

|
" 17‘ a il | Depth -.025"+.010" The depth shall be sufficient to give positive
| | | protection against entrance of rainwater. They - -
[ R 'K = A ) shall be free of sharp creases or indentations SMD (SL IP 2) 08
SM RD SGN ASSM TY XXXXX(1)XX(T) Rolled Crlmp to | | and show no evidence of metal froc'.rure. ©TxD0T July 2002 DN: TXDOT ‘cx: TXDOT ‘DW: TXDOT ‘cx: TXDOT
0.2W J— O-6W 0.2W (% - See Note 12) engage pipe 0.D. Pipe 0.D. Caps shall have an electrodeposited coating of 908 VIO ot Tezer o e
" +.025"+.010" zinc in accordance with the requirements of ASTM 0642/ 01| 021, ETC. | FM 36, ETC.

! B633 Class FE/ZN 8.
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W(min)>8FT
W(max) =16F T

0.7W

SM RD SGN ASSM TY XXXXX{1)XX{T-2EXT)

(* - See Note 12)

Extruded Alum. Windbeam (See Detail D on SMD (SLIP-2))

or 1.12 #/ft Wing Channel (See Detail A and Detail B)

See Detail A

W(max)=15FT

SM RD SGN ASSM TY XXXXX (1)XX{U-XX)

Sign Clamp
(Specific or
Universal)

Wwing

/

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

per ASTM A307

galvanized per .

Item 445, / Top \:lew

"Galvonizing. " Detail A
Sign Clamp
(Specific or
Universal)

N

Nylon washer,
5/16" x 4 1/2"
hex bolt with
nut, lock washer,
2 flat washers
per ASTM A307
galvanized per
Item 445,
"Calvanizing. "

Detail D
ALUMINUM SIGN WITH T BRACKET

EXTRUDED

___________ b_h
1

Channel

3/8" x 1" square
head bolt and nut

——See Detail B

Aluminum Panel

Nylon washer,
5/16" x 2 1/2"
hex bolt with

Wing
Channel

Drill 7/16" hole

3/8" x 4" heavy hex
bolt with nut, lock washer

GENERAL NOTES:

1. | SIGN SUPPORT [# OF POSTS MAX. SIGN AREA
10 BWG 1 16 SF
10 BWG 2 32 SF
Sch 80 1 32 SF
Sch 80 2 64 SF

2. The Engineer may require that a Schedule 80 post be
used in place of a 10 BNG where a sign height is
abnormal ly high due to a fill slope.

3. Sign supports shall not be spliced
Sign support posts shall not be sp

4, Aluminum sign blanks shall conform to Departmental

Material Specifications DMS-7110 and shall have the

following minimum thicknesses: 0.080 for signs less

than 7.5 sq. ft., 0.100 for signs 7.5 to 15 sq. ft.,

and 0,125 for signs greater than 15 sq. ft.

Signs that require specific supports due to reasons

icated 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

U-brackets are used for signs of

o

in addition to windloading are ind

less in height.
greater height.

7. When two triongulor 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 to act independently

when impacted by on errant vehicle

8. Wing channel shall meet ASTM A 1011 SS Gr 50 aond 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 galvonized
cooting at cut support ends per Item 445, “Galvonizing."
10.Sign blanks shall be the sizes and shapes shown on

the plons.

11.Additional sign clomp required on the "T-braocket” 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.

except where shown.
liced.

REQUIRED SUPPORT

SIGN DESCRIPTION

SUPPORT

nut, lock washer, {through) ofter ond 2 flat washers per ASTM
2 flat washers ossembly and install A307 galvanized per
per ASTM A307 bolt, nut, 2 flat [tem 445 "Galvaonizing. "
galvanized per washers and N
Item 445, lock washer. 1172
"Galvonizing. "
1 - — 3
- Extender —— I |
11
|
N H |
Sign — 757 —
. . Ponel . \
Side View Detail C v
limi] T-Bracket
Detail B Splices shall only be allowed behind the sign substrate.
‘ w variable ‘ Sign
Clamps
F .ZWﬁ (Specific or
ki 4 ) ) Universal)
12° I | ¥ I /
i I I I E
%| 1 II% Sml | o
1 1 I _ |- 1= @
1 1 =Ll m
. 1 1 I
variable =Hpml] HVYee—7—7, — S === =
1| | 1 ¢lamp | v |
1 1 I
e = TN
T ! I Sign clamp — ! 3/8" x 4 1/2"
12" 1 1 I = square head
1 1 I \\ bolt, nut,
R i ] Ld| flat washer
6" }@ ond lock washer per
ASTM A307 galvonized
—\[\— —~¢\— 33%5. 7 —uf\— per [tem 445,
stiffeners “Galvanizing. "
attached with )
2 7/8" 0. D./ Slip base post clamps
Sch. 80 - (See SMD(2-1) Detoil E
steel pipe for additional etTal
. R details)
Typical Sign Mount I .
See Detail E
SM RD SGN ASSM TY SB0(2)XX (P-EXAL) for clamp instal lation
% Additional stiffener placed ot opproximate center
of signs when sign width is greater than 10'.
6" ﬁ
6" ponel should .
Sign Clamp — -
tfe placed at the top 'of See Detail D = =1
sign for proper mounting. L | ||
[ 1| 24" or
N [I 6 6 | i greater
12" i A\S———/ [ ]
/4 Use Extruded Alum. Windbeam as stiffeners
. See SMD (2-1) for additional details
Extruded Aluminum T Bracket
Sign —~¢\— See Detail E
_\l\_ for clamp installation
2 178" 0.D. /
Sch. 80 or 10BWG
steel pipe

;—; /SI ip base

Extruded Aluminum Sign
With T Bracket

48-inch STOP sign (R1-1)

TY 10BWG(1)XX(T)
TY 10BWG (1) XX (P-BM)

TY 10BWG{1)XX(T)

g 60-inch YIELD sign (R1-2) TYT 10BWG (1) XX (P-BM)
*53; 48x16-inch ONE-WAY sign (RG-1) o
§' 36x48, 48x36, aond 48x48-inch signs TY 10BWG {1)XX(T)
48x60-inch signs TY S80(1)XX(T)
48x48-inch signs (diamond or square) TY 10BWG (1) XX(T)
o 48x60-inch signs TY S80(1)XX(T)
E 48-inch Advance School X-ing sign (S1-1) TY 10BWG(1)XX(T)
o
=

48-inch School X-ing sign (S2-1})

TY 10BWG(1)XX(T)

Large Arrow sign (W1-6 & WI-T)

TY 10BWG(1)XX(T)

y 4

éﬁ%"Ta«w'Daxvnmy#of7vanﬂxvnmbn
Traffic Operations Division

SIGN MOUNTING DETAILS
SMALL ROADSIDE SIGNS
TRIANGULAR SLIPBASE SYSTEM

SMD (SLIP-3)-08
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Edge of Pavement 1—6" min. 4" Solid
PUBLIC White . ; GENERAL NOTES
Shovtcer /_ ROADWAY im L / Edge Line ael?g\:zlfine
4" Solid t ::> —— 1. Edgeline striping shall be as shown in the plans or as
Yellow, <":| / directed by the Engineer. The edgeline should not be placed
Edge Lined == 4" wnite _F' 30° 10| — . less less than 6 inches from the edge of pavement. This
4" solid Lane Line Y = distance may vary due to pavement raveling or other
White = = = = '::> conditions. Edgelines are not required in curb and
Edge Line—\ — gutter sections of roadways.
=> PUBLIC N _ ) (
ROADWAY @ G ;‘miigl ' ALLEY, PRIVATE ROAD 2. The traveled way includes only that portion of the roadway
Edge Line OR DRIVEWAY used for vehicular travel. It does not include the parking
lones, sidewalks, berms and shoulders. The traveled ways
EDGE LlNE AND LANE LlNES shal I’be meosure;:l from the inside of edgeline to the
ONE'WAY ROADWAY TYP|CAL TWO-LANE. TWO-WAY PAVEMENT inside of edgeline of a two lane roadway.
WITH OR WITHOUT SHOULDERS MARKINGS THROUGH INTERSECTIONS
4 Solig MATERIAL SPECIFICATIONS
Edge of Pavement = PUBLIC White PAVEMENT MARKERS (REFLECTORIZED) DMS - 4200
6" min, ROADWAY Edge Line
l_ [ = EPOXY AND ADHESIVES DMS-6100
4" solid j 2" Wnite I <3 YeiTow Cine BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS [DMS-6130
Wnive o) ., Lone Lini‘ _ <":'= — S _<:;. T nite _(4— — — — — TRAFFIC PAINT DMS-8200
300 |Io | <& Lone Line HOT APPLIED THERMOPLASTIC DMS-8220
I:> PERMANENT PREFABRICATED PAVEMENT MARKINGS|DMS-8240
=> 4" solid, J/ — — i — L — — — —
— vel Io".L_'r.1 — J |:> All pavement marking materials shall meet the
4" Solid whit 3" min.-4" | _ required Departmental Material Specifications
':D EdgeoL;ne\Le (IZTIon. fg?uo as specified by the plans.
+rov$Ied1ﬁO>’ _ RPOUABDL'IACY \ 4" Solid W (
grgo er an ————— WhH-e
48" only) 0 G Edge Line
ALLEY, PRIVATE ROAD
CENTERLINE AND LANE LINES OR DRIVEWAY
FOUR LANE TWO-WAY ROADWAY TYPICAL MULTI-LANE, TWO-WAY PAVEMENT 4 min. | a min. |
30° mox. ‘' max.
WITH OR WITHOUT SHOULDERS MARKINGS THROUGH INTERSECTIONS e S10P LINES
Width: 12" min.
rEdge of Pavement 2; gggbl\gggn 24" max.
Shoulder width exists 24" EDGII-II LINI:I .
may vary (typ.) _‘ 3 to 12"_..1 I.._ I.._.' 4" Solid White
12"
2" Yol 2" Solid Wnite } . 10" min. - 3 10 12% = o CENTERL INE
e LPUNTS G pane ERR FiAAATATAVAY
' [—] [——] [—] |=.|1 — 8" min.—le Length: i 10°
30 o . T AR {typ.) Gap: 30
=> 4" Solid_ _/ 4" Solid White ' 4" solia—# f For posted speed on road For posted speed on road OPTIONAL
Yellow Line Edge Lune—\ Yellow Line being marked equal to or being marked equal to or 4" Solid
Should Tdth less than 40 MPH. greater than 45 MPH. Yellow Iine
o] er I
may vary (typ) Thtereections ©
Two LANE TWO'WAY ROADWAY YIELD LINES Minimum R§quiremen+s (500" min. ) Minimum Reqm_ﬂremer_ﬁ-s
for Edgelines Traveled for Centerlines without
WlTH OR WlTHOUT SHOULDERS Way Width 220’ Edgel ines Pavement
Width 16's W< 20’
Pavement Edgej
\4" Solid White 4" White Lane Line <:| NOTES GU'DE FOR PLACEMENT OF STOP LlNES.
Edge Line N EDGE LINE & CENTERLINE
4" Solid Yellow 30’ 10° 4" Solid <:‘ 1. Where divided highways are separated by median widths Based on Traveled Way ond Pavement Widths
Edge Line ~ ﬁeg; 2 YeiTow Line at the median opening itself of 30 feet or more, median for Undivided Highways
ote — openings shall be signed as two separate intersections.

I Taper | 10" min, - Eaoch median opening has two width measurements, with one o Traffi
optional E £ 12" max. VyvVvvVv c measurement for each approach. The narrow rpediZ:n width will ;’ s_raafe}ff
Dot ted 8" Solid 3|2 £ be the controlling width to determine if signs are required. ITexas Department of Transportation Division
8" White | White Line == TAAAAA D Yield signs are the typical intersection control. Stop signs
E>_<1'ension See note 3 T = are optional as determined by the Engineer.

ine W
% .j ?Eommégg,e Yield 2. Install medion striping (double yellow centerlines and TYP A TA AR
| | line to Triangles — stop bars/yield triangles) when a 50’ or greater median lC L S ND D
4" Solid Yellow Storage stop/yield centerline can be placed. Stop bars shall only be used
Edge Line MDeceleration "1 line with stop signs. Yield traingles shall only be used with PAVEMENT MARKINGS
— — T — — yield signs.
éd Soll_id White |::> White Lane Line
9 LInt™ 3. Length of turn bays, including taper, deceleration, and PM (1) _20
storage lengths shall be as shown on the plans or as
directed by the Engineer. FILe:  pml-20.dgn on: Jex: [ow: e
(©T1xD0T November 1978 CONT | SECT JoB HIGHWAY
- g3 REVISIONS 0642/ 01| 021,ETC. | FM 36,ETC.
FOUR LANE DIVIDED ROADWAY CROSSOVERS o 20
8-00 6-20 PAR HUNT 71
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REFLECTIVE RAISED PAVEMENT MARKERS
FOR VEHICLE POSITIONING GUIDANCE

No warranty of any

TxDOT assumes no responsibility for the conversion

/ Type [1-A-A ﬁ >,_\

See Detail A See Detail B

—/

80’ | a0’

CENTERLINE FOR ALL TWO LANE ROADWAYS

o

d‘////—Type II-A-A

<:§:] Type 1-C
d///7:::::: — o

—/ —/

See Detail C

< u
=>

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

Cenferllne\\ Symmetrical around centerline

Continuous two-way left turn lane

— a
| 40 | 40° | 40° |
® I T T 1
— — — a — — a
E:§:> |:l‘\\-—Type I-C | 80° |

—/ a

CENTERLINE AND LANE LINES FOR TWO-WAY LEFT TURN LANE

MATERIAL SPECIFICATIONS
PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
EPOXY AND ADHESIVES DMS-6100
BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS | DMS-6130
TRAFFIC PAINT DMS-8200
HOT APPLIED THERMOPLASTIC DMS-8220
PERMANENT PREFABRICATED PAVEMENT MARKINGS| DMS-8240

A1l pavement marking materials shall meet the
required Departmental Material Specifications
as specified by the plans.

T: \GREEN\PS&E -GAO\0642-01-021 FM 36 HSIP\DESIGN\CAD Plan Sheets\pm2-&f. #fhs stondord to other formaots or for incorrect results or damaoges resulting from its use.
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DATE:
FILE:

i T 80 \\\$’// E::{:> Type 1-C or II-C-R
| | jr— E/:I — a — — a  m—
E:é::> E::{:> I:r'///—Type I-C or II-C-R
CENTERLINE & LANE LINES > . 80 !
FOR FOUR LANE TWO-WAY HIGHWAYS
Type II-A-A{\ Type II-A-A7< : yuoge
TR BRI RIEHT, :[14:_4" 4" R R _f LANE L INES FOR ONE'WAY ROADWAY (NON'FREEWAY FAC“. IT IES)
1"-q _L ( \ﬂ :[4" 3-4" Raised pavement morl_<ers Type 1[-C-R shall have clear foce'
— I | 1"-4" " L toward normal traffic and red foce toward wrong-way traffic.
fl}: \fffffff RIS fj/ }:4" ) :'_L
\\\\\\\-___”///// Type 11-A-A -2
DETAIL "A" DETAIL "B" DETAIL "C"
0 0 (0 0} 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

CENTER OR EDGE LINE

GENERAL NOTES

All raised povement markers ploced in broken |ines

r—12"1 1" .
0 0

i ] ] T T ] shall be placed in line with and midway between

\I\ 30° |
T 1

REFLECTORIZED PROF ILE
PATTERN DETAIL

USING REFLECTIVE PROFILE PAVEMENT MARKINGS

300 to 500 mil
in height

12+ 1" |

S/ x Yo"
=

eot))» (0

A quick field check for the thickness

of bose line ond profile marking is
approximotely equal to o stack of 5
quarters to a maximum height of 7 quarters.

2 10— | UI——

the stripes.
BROKEN LANE LINE 2. On concrete pavements the raised pavement markers
should be placed to one side of the longitudinal
joints.

p
a A
\ 3 %;\\h
Ref lectorized
Surface
Type I (Top View)
.§§
A = A
Ref lectorized

Surface

Type Il (Top View)

35° max-

25° min:::>y///
Roodwoy_[////{
Sur face

RAISED PAVEMENT MARKERS

\\hAdhesive

SECTION A

A;§§§‘7® Traffic
- ékﬂ#y
I Texas Department of Transportation s,;",’,ﬂg:’d

POSITION GUIDANCE USING
RAISED MARKERS
RELECTORIZED PROF ILE
MARK INGS

PM(2)720‘_

4" EDGE LINE, OPTIONAL 6" EDGE FILE: pm2-20. dgn cK:

CENTER LINE LINE, CENTER LINE NOTE ©TxDOT April 1977 CONT |sECT Jo8 HIGHNAY

OR LANE LINE OR LANE LINE 4-92 2-10 "EVISION 0642/ 01| 021,ETC. | FM 36, ETC.
Pr_'ofi le markings shal ! r_TOT be placed on roadways 5-00 2-12 DIST COUNTY SHEET NO.
with a posted speed |imit of 45 MPH or less. 8-00 6-20 PAR HUNT 72

[ 228 ]




No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

4" Dotted White NOTES GENERAL NOTES

Extension Line 1. Lane reduction pavement markings ore used where the number of 1
\ through lones is reduced because of narrowing of the roadway *
or because of a section of on-street parking in what would

Lane use word and arrow markings shall be used
where through lanes approaching an intersection

> 53 otherwise be a through lane. For Texas Super 2 Passing Lanes, become mandatory turn lanes. Lane use word and
see TS2(PL) standard sheets. arrow markings should be used in auxiliary lanes
'b 9' 3’ 9’ Lane-Reduction 4> of substantial length. . Lane use arrow markings
pet ] Arrow 2. On divided highways, on additiongl W9-1R "RIGHT LANE ENDS" or word ond arrow markings may be used in other
— — — —_— - _— — sign may be installed in the median aligned with the W9-1R lanes and turn bays for emphasis. Details for
ID v sign on the right side of the highway. words and arrows are as shown in the Standard
Highway Sign Designs for Texas.
Paved Shoulder 3. Lane reduction arrows are required for speeds of 45 mph or
Posted greater. An optional third lane reduction arrow may be added 2. When lane-use words and arrow markings are used,
Pavement b D/4 D/2 sos ed D (f1) L (f+) ?Gﬁe‘jrmd‘ er;gmeermg Jgdg?fgeg*- [f_ruseg. b‘f:_\e OD*_IrgnG_IF_‘fh_Irrd a two sets of arrows should be used if the length of
Fa D/4 pee Ic i Ie uction gljrow shou e centered between the first an the bay is greater than 180 feet. When a single
ge | 300" -500° b L RV 765 ast lane reduction arrows. lane wuse arrow or word and arrow marking is used
_wel 4. For lane reductions on Freeways and Expressways, signin for o short turn lone, it should be located at or
35 MPH 565 L'Z’os shall conform 1‘CIJ the TxDOT Frgewoy Sigging Hory\dBooIL? 'no near fhe upstream end of the full-widfh furn lane.
ENDS 40 MPH 670 3. Use raised pavement marker Type I-C with undivided
Wo-1R 45 MPH 775 Type I11-A-A Markers highways, flush medians and two way left turn
(Optional) W9-2TL 50 WPh 385 lanes. Use raised pavement marker Type I[1-C-R with
divided highways and raised medians.
55 MPH 990
PH 1,1 L=WS
60 M » 100 4. Length of turn bays, including taper, deceleration,
A 65 MPH 1,200 and storage lengths shall be as shown on the plans
L NE REDUCT ION 70 MPH 1,250 or as directed by the Engineer.
75 MPH 1, 350 J r
o |
e MATERIAL SPECIFICATIONS
<1 Mile (Auxiliary Lane) 'A
| -
! “Varies (See general note 2, PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
|/\ | H - - EPOXY AND ADHESIVES DMS-6100
J
( l ; \\ >E_l o Dotted 8" White Lame Line BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS | DMS-6130
(=3 (-] -
=] 0 (o] oo o /,:, o= =) = o0 o A two-way left-turn (TWLT) lone-use arrow pavement marking TRAFFIC PAINT DMS-8200
. should be used at or just downstream from the beginning of HOT APP THER -
! 48 ! Type [-C <;| a two-way left-turn lane within a corridor. Repeating the 0 LIED THERMOPLASTIC DMS-8220
marking gfter each intersection or dedicated turn bay is PERMANENT PREFABRICATED PAVEMENT MARKINGS | DMS-8240
— x:.I-_“L B — i — — not required unless stated elsewhere in the plons.
SEE DE 4" White Lone Line <:| A1l pavement marking materials shall meet the

. TYP[CAL TRANSITION FOR TWLTL required Deportmental Moterial Specifications

: %/_:\ o - D as specified by the plans.
M ( ) \ Z‘B‘" g;ggg% AND DIVIDED HIGHWAY

o> '\SEE DETAIL A \4" Solid Yellow Line
- - - T‘ - — SEE DETAIL A
o> 4" White Lone Line o 20°
" Solid

. . Type 11-A-A Markers \
yp kﬁ ,4$ello Line
a u\ a a
A A .. 9 :

Py —

= ;ﬁ\ '
TYPICAL TWLTL AT ONE-WAY STREET AND RIGHT TURN AUXILIARY LANE g -

MINOR CROSS STREET
(ONE -WAY, NON-SIGNALIZED)

* 2 1 Mile (Lane Drop) g S*-’Wﬁ??é Egjr;ﬁgion
Line.
| L Varies (See general note 2) Varies | J

RONLY

< @ @ % __'3'_3_' /Do’r‘red 8" White Lane Line
[—u] o

(=] E\E ——
<b SEE DETAIL B | ag’ | -1ype 1-c 4" Wnite
f 1 Lane Line 24" White

Type 1A — (ryp )=~ TYPICAL TWO-LANE HIGHWAY INTERSECTION WITH LEFT TURN BAYS

T: \GREEN\PS&E -GAO\0642-01-021 FM 36 HSIP\DESIGN\CAD Plan Sheets\pm3-&f. #fhs stondord to other formaots or for incorrect results or damaoges resulting from its use.
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DATE:
FILE:

<:' hg spgced c|1:+ éo¥ . . . . . - .
Ei =/ N . ° E ] 20° 4" Solid =" Satoty
w2 4" Yellow Broken ) 4" Solid Yellow S(Tyg?l id White n Yellow Line ITexas Department of Transportation Division

—_—— £ R R md g H A<
4 > cory R fiseer : RN TWO-WAY LEFT TURN LANES,
—_ = spaced a — — . N\
§§ g : Type rEé—A-A ==z RURAL LEFT TURN BAYS,
=3 e
3 o> -4 AND LANE REDUCTION
o = % ¥ % Typically equal to Y, the length of storage Iane \\ = o o .\& =ty PAVEMENT MARK INGS
5] 9 i‘ -
TWO-WAY -
STREET Y o @ @ 4" Solid > : - PM (3) 20 : :
Yellow Line FILE: pm3-20. dgn DN: ‘cx. ‘DW. ‘cx.

@©TxDOT April 1998 CONT | SECT JoB HIGHWAY
DE TA I L A DETA I L B REVISIONS 0642 01| 021,ETC. | FM 36,ETC.

TYPICAL TWLTL AT TWO-WAY CROSS STREET AND RIGHT TURN LANE DROP S0 2110

a_oo 2-12 DIST COUNTY SHEET NO.

3-03 6-20 PAR HUNT 73
22t




No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

T: \GREEN\PS&E -GAO\0642-01-021 FM 36 HSIP\DESIGN\CAD Plan SheE'l'S\doml'DfO:"a.gﬁ staondard to other formats or for incorrect results or damoges resulting from its use.
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DATE:
FILE:

REFLECTOR UNIT SIZES FOR DELINEATORS
DELINEATO D & OM DESCRIPTIVE CODES
AND OBJECT MARKERS RS
3n 4 NI.SDBESR OF REFLECTORS
" " " = Single
S 4 r_ﬂ [ —— > D = Double
. R =0 — B COLOR OF REFLECTORS
- . - ] 5 _ W = White
- = © - _ - ) = -
2 £ = = o < e d Ty e R - Rea
DEVICE 1 o + " - _ | <2 - SNy
. A - : DEVICE ° L = REFLECTOR UNIT SIZE
< . o ~ ° - 1 0or 2
30 s Y 4 Vg - : : B TYPE OF POST OR DEL INEATOR
- 76 ° ° WC = Wing Channel Post
S —— L—> 2 ‘ o ° YFLX = Yellow Flexible Post
3"+ Y " o WFLX = White Flexible Post
6" + Yg" - BRF = Barrier Reflector
TYPE OF MOUNT
. . GND = Embedded (drivaoble or set in concrete)
1-Size 2 reflector | 1-Size 1 reflector | 2-Size 2 reflector | 2-Size 1 reflector CTB = Concrete Barrier Mount
unit unit units units GF1 or GF2 = Guord Fence Attochment
SHEETING Yel low, White or Red Type B or C reflective sheeting SRF = Surface Mount
1. Size 1 and 4 - Direct applied reflective sheeting for use on flexible SHEETING Yel low, White or Red Type B or C Reflective Sheeting Dl:?g::l?i"red
NOTE post (flx). Bl = Bi-Directional
. . POST TYPE wC YFLX, WFLX wc YFLX, WFLX BR = Bi-Directional with red on back
2. Size 2 oand 3 - For use on wing channel (wc) post only. Use approved
metal, plastic or fiberglass backplate with 17/64" mounting holes. MOUNT TYPE GND GND, SRF GND GND, SRF INSTL OM ASSM (OM-XX) (XXXX) XXX (XX)
OBJECT MARKERS TYPE20F3 OBJEET MARKER
y 2, 3, or
Type 1 (OM-1) Type 2 (OM-2) Type 3 (OM-3) Type 4 (OM-4) NUMBER OF REFLECTORS OR DIRECTION
X = 3-Size 2 reflector units (Type 2 only)
_ _ _ _ _ _ _ _ Y = 1-Size 3 reflector unit (Type 2 only)
OM-1 OM-2X OM-2Y OM-2Z OM- 3L OM- 3R OM-3C OM-4 Z = 3-Size 1 or 1-Size 4 reflector unit(s) (Type 2 only)
L = Left Side (Type 3 Object Marker only)
4 6 3 R = Right Side (Type 3 Object Marker only)
" C = Center (Type 3 Object Marker only)
)<_>¢m )<—><I_’TrI <> . TYPE OF POST
os] . N ™ 12" 12" WC = Wing Channel Post
% ‘E 3 - ~ WFLX = White Flexible Post
’ iE N 1 N r " TWT = Thin Walled Tubing
— g | 5
DEVICE o3 SN Se TYPE OF MOUNT
io O, A GND = Embedded (drivable)
59 - = XN N HS o © SRF = Surface Mount
Y N o ™ ™ 2} WAS = Wedge Anchor Steel
A ° 45° WAP = Wedge Anchor Plastic
: : 6 ‘ DIRECTION
° ° 3 1f Required
S 6 > BI = Bi-Directional
3-Size 1 reflector
3-Size 2 reflector | 1-Size 3 reflector units DEPARTMENTAL MATERIAL SPECIFICATIONS
units unit or 1-Size 4 reflector
unit FLEXIBLE DELINEATOR & OBJECT MARKER POSTS DMS-4400
(EMBEDDED & SURFACE MOUNT TYPES)
_ . . Alternating acrylic black and retroflective _ .
SHEETING Yellow-Type BFLor (:FLShee+|ng Yellow - Type B or C Sheeting yellow - Type By or Cp Sheeting Red -Type BFLor Cq Sheeting SIGN FACE MATERIALS DMS-8300
POST TYPE ™t we we WFLX T TWT DEL INEATORS, OBJECT MARKERS AND BARRIER
REFLECTORS DMS-8600
MOUNT TYPE WAS, WAP GND GND GND, SRF WAS, WAP WAS, WAP
BARRIER REFLECTORS (BRF) CHEVRONS ONE DIRECTION LARGE ARROW NOTE:
Del ineator and object marker
GF1 GFz cT8 substrates and sign substrates
shal | be 0.080" Aluminum sign
blonk to conform to ASTM B-209
Alloy 6061-T6 or approved
DEVICE DEVICE alternative.
;’Qo Traffic
| | Wi1-6 y L"Jsiiiseigln
- Texas Department of Transportation
DEVICE W1-8 I P: P Standard
24" % 307 A ; ; DELINEATOR &
18"x 24" ; 30"x 36 36" x 48 48" x 24" 60" x 30"
SIZE W x L) (Conventional) (Cog::;gi';gfl (Expressway) | (Freeway) SIZE W x L) (Conventional) (Expressway & Freeway) OBJECT MARKER
1. Barrier reflectors shall meet the requirements
of DMS 8600. N o . MATERIAL
MOUNTING HEIGHT 4'-0" or 7'-0 7'-0" Only MOUNTING HEIGHT 7' -0" DESCR IPT ION
2. Approved Barrier Reflectors are |isted on the
"Barrier Reflectors" Material Producer List 1. CHEVRON (W1-8) signs and ONE DIRECTION LARGE ARROW (W1-6) Signs
at: www. txdot. gov. shall be installed per Sign Mounting Details (SMD) Standard D & OM (1 ) '20
Sheets and paid under Item 644 (Small Roodside Sign Assemblies). ; - : ; : ;
SHEETING Yellow, White, Red NOTE P 9 FiLe:  doml-20. dgn o TXDOT  [eks TXDOT [owe TXDOT [ e: TXDOT
2. When there is a need to increase conspicuity, the Texas version of ©r00r_ August 2004 o el - o
. . - . . ’ REVISIONS
1. Reflective sheeting shall have a minimum the ONE DIRECTION LARGE ARROW sign (W1-9T) may be used instead of . 0642 01] 021, ETC. | FM 36, ETC.
NOTE dimension of 3 inches and minimum surface the ONE DIRECTION LARGE ARROW (W1-6) 10-09 3-15 DIST COUNTY SHEET NO.
area of 9 square inches. : 4-10 7-20 PAR HUNT 74
20A




No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

T: \GREEN\PS&E -GAO\0642-01-021 FM 36 HSIP\DESIGN\CAD Plan Shee+s\dom2°2foib'gﬁ staondard to other formats or for incorrect results or damoges resulting from its use.

10/27/2020 4:54:05 PM

DATE:
FILE:

POST TYPE AND SUPPORT FOUNDATION DETAILS TYPE OF BARRIER MOUNTS
WING CHANNEL (WO FLEXIBLE POSTS (YFLX, WFLX) WEDGE ANCHOR SYSTEMS GUARD FENCE ATTACHMENT
GND GND SRF WAS WAP GF1 GF2
— — L,& Attaoched to
@ @ @ ~= post or block
— — ] — =) " I :_ :
Reflective |[ /] i (A . .
Reflective [ ] material pprox. ) £ U
° material \d JEN [ s T, T
s T T Y + - . (]
o [0] c o c
° Cl, 0 1 = | 1 _
Ground ° “lo§ P U °
Line ° L] . el R -
s 12 15" |— =% N - :
° N cle - 4 o
g 0] o ._ (]
° — || © g
° Post " f — 20"
o > Post 27| 30
° o
[ 1
i .
H ‘“ <
e v /
4 . CONCRETE TRAFFIC BARRIER (CTB)
(] o —
] =) ° _I:l_ Place Barrier Reflector
3 ° 12" Dia. - 12" Dia. on top or on side(s) of
S y . CTB.
S . 3.5 -
° Base @]
° ° — o
Stub : : <_> 30/ kz.. R
H -
NOTES EMBEDDED SURFACE MOUNT STEEL PLASTIC
] NOTES
- Erngdgef;gr'unﬂacr‘ggnﬁéeéwgér 1. See "Flexible Delineator and Object Marker Posts"
p ptio M Material Producer List for approved devices.
Type 2 Object Markers and
Del ineators only. 2. Install per manufacturer’s recommendations. NOTE
2. 1.12 Ibs/ft steel per ASTM A 3. Post length may vary to meet field conditions. 1. Install per manufacturer’s recommendations.
1011 55 Gr. 50, or ASTM A499. 4. When using yellow _delineators with flexible posts GENERAL NOTES
to separate opposing direction of travel, such as 1. Place delineators on a section of roadway at a consistent
center|ine or median use, the flexible posts shall distance from the edge of pavement
be yel low. .
2. Where a restriction prevents consistent plaocement from the
TYPES 1,3, AND 4 OBJECT MARKERS | CHEVRONS AND ONE DIRECTION DELINEATORS AND TYPE 2 povement eage, place the offected object markers in Iine
wi e innermost edge o e obstruction.
AND CHEVRONS LARGE ARROW SIGN OBJECT MARKERS
3. When Type 2 object markers ond delineators are more than
8'-0" from the edge of the pavement, it may not be possible
to maintain a height of approximately 4'-0". If this is the
case, place the obJect marker or delineator as close to the
— desired height as possible.
D 4. Install all delineators, object markers and barrier reflectors
in accordance with the manufacturer’s recommendation.
> 5. Barrier reflectors should be installed a minimum of 18 inches
2 above the edge of the pavement surface.
1=
g | ©
< 6. Diagonal stripes on Type 3 object markers shall slope down
L A o~ toward the intended travel lane.
Q Pavement .
: 2 2 sur face 5 =t Lame
? ~ Pavement AN I Texas Department of Transportation Division
. Pavement surface — Standard
sur face
Ground
Ground \Q OBJECT MARKER
Ground Line
~ | INSTALLATION
2'-0" to 8°-0" or ‘
NOTE in.fron-r of object |
NOTE - - _being marked | D & OM (2) - 20
Mounting at 4 feet to the bottom Chevrons 30" x 36" and larger shall be I
of the chevron is permitted for mounted at a height of 7' to the bottom FILE:  dom2-20.dgn oN: TXDOT ‘CK:TXDOT‘DW: TXDOT \cmeOT
chevrons that will not exceed of the chevron. Chevron sign and ONE @©7TxDOT  August 2004 CONT | SECT JoB HIGHWAY
a height of 6’'-6" to the top of DIRECTION LARGE ARROW sign (W1-9T)shal l See general notes 1, 2 and 3. REVISIONS 0642 01| 021,ETC. | FM 36, ETC.
the chevron (sizes 24" x 30" and be_ins-rcl qu per SMD standard sheets and 10-09  3-15 DIST COUNTY SHEET NO.
smal ler) paid under item 644. 4-10 7-20 PAR HUNT 75
20B




MINIMUM WARNING DEVICES AT CURVES
WITH ADVISORY SPEEDS

Amount by which
Advisory Speed

Curve Advisory Speed

is less than

No warranty of any

Turn Curve
Posted Speed (30 MPH or less) (35 MPH or more)
5 MPH & 10 MPH ® RPMs ® RPMs
15 MPH & 20 MPH ® RPMs and One Direction ® RPMs and Chevrons; or

Large Arrow sign

® RPMs and One Direction Large
Arrow sign where geometric
conditions or roadside
obstacles prevent the
instal lation of chevrons.

DELINEATOR

AND

OBJECT MARKER APPLICATION AND SPACING

CONDITION

REQUIRED TREATMENT

MINIMUM SPACING

Frwy./Exp. Tangent

RPMs

See PM-series and FPM-series
standard sheets

Frwy./Exp. Curve

Single delineators on right side

See del ineator spacing table

Frwy/Exp. Ramp

Single delineators on at least one
side of ramp (should be on outside
of curves) (see Detail 3 on D&0OM(4))

100 feet on ramp tangents

Use del ineator spocing table for
ramp curves ("straightway spacing”
does not apply to ramp curves)

25 MPH & more ® RPMs and Chevrons; or

® RPMs and One Direction
Large Arrow sign where
geometric conditions or

roadside obstacles prevent

® RPMs and Chevrons

TxDOT assumes no responsibility for the conversion

the installation of
chevrons

SUGGESTED SPACING FOR DELINEATORS
ON HORIZONTAL CURVES

Acceleration/Deceleration Double delineators (see Detail 3 100 feet (See Detail 3 on D & OM (4))
Lane on D&OM(4))
Truck Escape Ramp Single red delineators on both sides| 50 feet
Bi-Directional Del ineators when
Bridae Roil (steel undivided with one lane each
cgécnge?énd aeigl or direction Equal spacing (100°max) but
not less than 3 delineators

Beam Guard Fence

Single Del ineators when multiple
lones each direction

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

ONE DIRECTION
LARGE ARROW
SIGN
curve Spacing
Q

G 40 Q/
500 A D/~ g/?fo
Fof MDA “oine 5o
«(0\ OG\'\\ (\‘e\ ’Lb* 24 L/,—V DeD Oc/.ng
/\ *;
j/ S ;: n
N &

\" W

Concrete Traffic Barrier
or Steel Traffic Borrier

(CTB)

Barrier reflectors matching
the color of the edge line

Equal spacing 100’ max

Cable Barrier

Reflectors matching the color
of the edge |ine

Every 5th cable barrier post
100’ max)

(up to

Guard Rail
Head

Terminus/Impact

Divided highway - Object marker on
approach end

Undivided 2-1ane highways -
Object marker on approach and
departure end

Requires reflective sheeting provided
by manufacturer per D & OM (VIA) or

a Type 3 Object Marker (OM-3) in
front of the terminal end

See D & OM (5) and D & OM (&)

DELINEATOR AND CHEVRON
SPACING
WHEN DEGREE OF CURVE OR RADIUS IS KNOWN
FEET
Deg;ee Radius Spoping Spoping gg:;?gg

Curve of n .In in

Curve Curve |Straightaway Curve
A 2A B

1 5730 225 450 —_—

2 2865 160 320 —
3 1910 130 260 200
4 1433 110 220 160
5 1146 100 200 160
) 955 90 180 160
7 819 85 170 160
8 716 75 150 160
9 637 75 150 120
10 573 70 140 120
11 521 65 130 120
12 478 60 120 120
13 441 60 120 120
14 409 55 110 80
15 382 55 110 80
16 358 55 110 80
19 302 50 100 80
23 249 40 80 80
29 198 35 70 40
38 151 30 60 40
57 101 20 40 40

Curve delineator approoch and departure

spacing should include 3 delineators
spaced at 2A. This spacing should be
used during design preparation or when

Bridges with no Approach
Rail

Type 3 Object Marker (OM-3)
at end of rail oand 3 single
del ineators approoching rail

See D & OM(5)

Reduced Width Approaches to

Type 2 and Type 3 Object

Requires reflective sheeting
provided by manufacturer per
D & OM (VIA) or a Type 3 Object

T: \GREEN\PS&E -GAO\0642-01-021 FM 36 HSIP\DESIGN\CAD Plan Shee+s\dom3'°f0:"a.gﬁ staondard to other formats or for incorrect results or damoges resulting from its use.
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:tZ%' the degree of curve is known. Bridge Rail Markers (OM-3) and 3 single Morker (OM-3) in front of the
del ineators approaching bridge terminal end
See D & OM (5)
Extension of the .
<;§;7 centerline of the Culverts without MBGF Type 2 Object Markers See Detail 2 on D & OM(4)
tangent section of
hol
approach fane Crossovers Double yellow delineators and RPMs See Detail 1 on D & OM (4)
Pavement Narrowing Single del ineators adjacent
NOTE DELINEATOR AND CHEVRON (lane merge) on to affected lane for full 100 feet
ONE DIRECTION LARGE ARROW (W1-6) sign SPACING Freeways/Expressway length of transition
should be located at approximately and
perpendicular to the extension of the WHEN DEGREE OF CURVE OR RADIUS IS NOT KNOWN NOTES
centerline of the tangent section of . . . Chevron
approach lane. Advisory|Spacing|  Spacing Spacing 1. Unless indicated otherwise, the delineator or barrier reflector color shall conform
Speed n ot _':+ in to the color of the paovement edge |ine on the side of the road where the delineators
SUGGESTED SPACING FOR CHEVRONS (MPH) Curve raightaway Curve or barrier reflectors are placed.
ON HORIZONTAL CURVES — 1§O :gé 220 2. Barrier reflectors may be used to replace required del ineators.
50 110 220 160 3. Single red delineators may be mounted on the back side of delineator posts for wrong
Point of way driver applications
curvature Point of L 100 200 160 ® Traffic
tangent 50 B 170 160 =t i
0 70 70 : :g I Texas Department of Transportation s”,;",’,ﬁ,’;’i’d
35 60 120 120
30 55 110 80 LEGEND DELINEATOR &
25 50 100 80
20 40 80 80 Bi-directional OBJECT MARKER
Del ineator
5 35 70 40 ! PLACEMENT DETAILS

NOTE

If the degree of curve is not known,
del ineator spocing may be determined
based on the Advisory Speed of the

curve.

Use the delineator curve spacing

Del ineator

AEGEOS

Sign

D & OM(3)-20

) FILE: dom3-20. dgn o TXDOT  [eks TXDOT [owe TXDOT [ e: TXDOT
At least one chevron pair is installed for each Advisory Speed (MPH). @©7TxDOT  August 2004 CONT |sECT Jo8 HIGHAY
beyoqd the point of tangent in tangent REVISIONS 0642 01| 021,ETC. | FM 36, ETC.
section. 3-15 8-15 DIST COUNTY SHEET NQ.
815 720 PAR HUNT 76

20C



No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
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CROSSOVERS FREEWAY DELINEATION FOR RAMPS AND TYPICAL APPLICATION OF
ACCELERATION / DECELERATION LANES DEAD END BARRICADE
o ~<— Dead End
‘ - \Barrnccde
‘ ‘ Optional type 4
100" ‘ object markers
( I usual | ‘
4 Type I-A ‘ ‘
RPM’s at 20’ — Doub le ‘
spacing —| yellow . ‘
del ineator ‘
oounse - 1ye 11-con -
delinegtor —— = RPM s at 10 @ @ % ﬁ ‘
spacing
0 o & R N
o Warning devices
5 & R as per D & OM(3)
S@? §g7 > or Additional
devices as
I] R necessary -
=] Spacing of white
del ineators for
[l acceleration or
R deceleration lanes
is approximately 100 f+t.
R
I
DETAIL 1 R DETAIL 4
R TYPICAL DEAD END
BARRICADE INSTALLATION
FOR CULVERTS , Y ,
WITHOUT MBGF ! !
AN (AN V.| Vai
AN Xy & &
R + + max.
[ noTe Tongentes AW (4
100" max spacing A W N 1 & & 4
Ramp curves- ‘
Use del ineator
OM-2 +o_be |] OM-2 to be spacing table —_(TzﬁerZT Egnes
plaoced if safety plaoced if culvert ("Straightaway NOTES Y
?ndl‘freﬂirgen*ls headwal | is greater spacing" does
is less than 15’ than 20° in length
from travel lane. [l and is less +ho§ BETEEZELZ;'S 1. Borricade striping shall be red and white reflective sheeting for all permanent
\ @ % 15 from travel should be on road closures.
lane or within the outside of 2. Barricade striping is red and white sloping toward the center of the roadway.
clear zone curve.
IJ_LI [l Iﬁ 3. Type 3 Barricade Supports should be anchored to soil or pavement as descr ibed
1 in compliant Work Zone Traffic Control Devices List, section D.2.f and D.2.g.
T S R
ER P 1) —— o~ DETAIL 5
N
I ! DETAIL 3 - e
D OM-2 to b - Sarety
- = (o) e . ivision
placed if culvert LEGEND I Texas Department of Transportation Standard
D :sggW?éJ ;ioéess e% Bidirectional Delineator
travel lane or R De!ineator DEL INEATOR 8(
within the clear 7 OBJECT MARKER
zone
OM-3
/ PLACEMENT DETAILS
Z7 77| Barricade
=8 | Sign D & OM(4)'20
DETAIL 2 OM-2 FILE:  dom4-20.dgn o TXDOT  [eks TXDOT [owe TXDOT [ e: TXDOT
@©7TxDOT  August 2004 CONT [SECT JoB HIGHWAY
% Double Delineator 15 REVISIONS 0642 01| 021,ETC. | FM 36,ETC.
7-20 DIST COUNTY SHEET NO.
PAR HUNT 77
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SITE DESCRIPTION EROSION AND SEDIMENT CONTROLS

PROJECT LIMITS:  THIS PROJECT IS IN SOUTH HUNT COUNTY SOIL STABILIZATION PRACTICES & STRUCTURAL PRACTICES:
FROM SH 34 TO US 69.

EROSION CONTROL: MAINTENANCE: A/l erosion and sediment controls will be malntained In good working order. If a
repair 1s necessary, It will be done at the earliest date possible, but no later than
TEMPORARY SEEDING 7 calendar days after the surrounding exposed ground has dried sufficiently to prevent
PROJECT DESCRIPTION:  FOR THE CONSTRUCTION OF SAFETY TREAT FIXED OBJECTS. PERMANENT PLANTING, SODDING, OR SEEDING further damage from heavy equipment. The areas adjacent to creeks and drainageways shall
PROFILE EDGELINE & CENTERLINE MARKINGS. MULCHING have priority followed by devices protecting storm sewer Inlets.

SOIL RETENTION BLANKET
BUFFER ZONES

[T

PRESERVATION OF NATURAL RESOURCES INSPECTION: An Inspectlon will be performed by a TxDOT inspector at least once every seven (7)
calendar days. An inspection and maintenance report will be made per each inspection.
OTHER: Stormwater controls will be modified as directed by the Engineer based on these reports.

DISTURBED AREAS ON WHICH CONSTRUCTION ACTIVITY HAS CEASED (TEMPORARILY
OR PERMANENTLY) SHALL BE STABILIZED WITHIN 14 DAYS UNLESS ACTIVITIES

ARE SCHEDULED TO RESUME AND DO WITHIN 21 DAYS. OTHER EROSION AND SEDIMENT CONTROLS:
MAJOR SOIL DISTURBING ACTIVITIES:
SEDIMENTATION CONTROL: WASTE MATERIALS: Allfrash and construction debris from the job site will be disposed of by

INCLUDES PREP ROW. EMBANKMENT FOR FILL, DITCH GRADING, EROSION AND SEDIMENTARY SILT FENCES the Contractor at a local dump. No constructlon materials will be burled on site.
CONTROLS. AND TOPSOIL WORK FOR FINAL SODDING. HAY BALES

ROCK BERMS

DIVERSION, INTERCEPTOR, OR PERIMETER DIKES HAZARDOUS WASTE (INCLUDING SPILL REPORTING): Ay hazardous waste splils shall be reported

DIVERSION, INTERCEPTOR, OR PERIMETER SWALES fo the TxDOT Safety Officer In Parls. It shall be the responsibillty of the waste owner

DIVERSION DIKE AND SWALE COMBINATIONS to provide for the required clean-up. If the owner cannot be determined, the district

PIPE SLOPE DRAINS laboratory shall direct In the clean-up operation.

PAVED FLUMES
ROCK BEDDING AT CONSTRUCTION EXIT

TIMBER MATTING AT CONSTRUCTION EXIT SANITARY WASTE: Any sanitary waste shall be collected from portable units as necessary or as
CHANNEL LINERS required by local regulation by a licensed sanitary waste management contractor. All
SEDIMENT TRAPS sanitary waste from permanent sites will be collected by local sanltary sewer systems.

SEDIMENT BASINS
STORM INLET SEDIMENT TRAP

STONE OUTLET STRUCTURES OFFSITE VEHICLE TRACKING:
CURBS AND GUTTERS
STORM SEWERS ____ HAUL ROADS DAMPENED FOR DUST CONTROL
VELOCITY CONTROL DEVICES _X_ LOADED HAUL TRUCKS TO BE COVERED WITH TARPAULIN
_X_ EXCESS DIRT ON ROAD REMOVED DAILY
POST-CONSTRUCTION CONTROLS: __ STABILIZED CONSTRUCTION ENTRANCE

TOTAL PROJECT AREA: 0.526 ACRES
RETENTION 7/ IRRIGATION

EXTENDED DETENTION BASIN (ie: ROCK BERMS)
VEGETATIVE FILTER STRIPS

THE CONTRACTOR IS RESPONSIBLE FOR ENSURING THAT ALL

TOTAL AREA TO BE DISTURBED: 0.526 AC (I00%) SUBCONTRACTORS ARE AWARE OF AND COMPLY WITH ALL COMPONENTS

—__ GRASSY SWALES OF THE SW3P.
_X  VEGETATIVE LINED DRAINAGE DITCHES
— CONSTRUCTED WET LANDS
EXISTING CONDITION OF SOIL & VEGETATIVE —— WET BASINS
COVER AND % OF EXISTING VEGETATIVE COVER: —— SAND FILTER SYSTEMS
The existing soll consists of Crockeft loam conslsting of deep clayey. AR
moderately low dralned soils. Slopes range from | _.-*"‘ OF ,‘2.\\\
fo 3 percent. Native grasses and brush cover the exlsting soll. N .:'_’4‘,.\\l
g
24 * et
NAME OF RECEIVING WATERS: NARRATIVE - SEQUENCE OF CONSTRUCTION (STORM WATER MANAGEMENT) ACTIVITIES: ;‘MSAI'""S"',
4
Block Branch Creek flows approximately 3 miles and emptles Into Lake Tawakonl In Hunt County. SRS A
THE ORDER OF ACTIVITIES WILL BE AS FOLLOWS: h o 109694 o f
V. T
MAJOR SOIL DISTURBING ACTIVITIES SHALL NOT BE PERFORMED UNTIL EMBANKMENT '|‘0» _l'l_mfj_-‘,!--‘;@f::
PLACEMENT IS SCHEDULED TO BEGIN WITHIN FIVE (5) WORKING DAYS. ‘\SSIO'N'A.\_' A2
C ﬁéaw/\ N &7 ~ﬁ
INSTALL EROSION AND SEDIMENTATION CONTROLS PRIOR TO SOIL DISTURBANCE ) (\?
WHENEVER POSSIBLE. « ’ CC
ONCE BEGUN, EARTHWORK ACTIVITIES SHALL BE PROGRESSED WITHOUT DELAY, 10/29/20
UNLESS APPROVED BY THE ENGINEER, UNTIL FINAL GRADING IS ACCOMPLISHED. FM 36. ETC
EROSION CONTROL MEASURES SHALL BE APPLIED IMMEDIATELY UPON COMPLETION ' *
OF THE EMBANKMENT PLACEMENT TO MINIMIZE POTENTIAL WATER QUALITY IMPACTS. STORM WATER
POLLUTION
PREVENTION
PLAN
REMARKS:  Disposal areas. stockplles, and haul roads shall be constructed In a manner that will (SW3P)
minimize and control the amount of sedIment that may enter recelving waters. Disposal
areas shall not be located In any wetland. waterbody or streambed. © 2021
The Contractor shall designate a location for, construct, and malntain ®
| an area for concrete mixing, handling and dellvery equipment to wash out.
Construction staging areas and vehicle maintenance areas shall be constructed by the
| Contractor In @ manner to minimize the runoff of pollutants. Texas
All waterways shall be cleared as soon as practicable of temporary embankment, temporary f’?repﬂ’ tment
bridges, matting, falsework, piling, debris or other obstructions placed during construction of Transportation
operatlons that are not a part of the finished work. CoNT [ sect 408 HIGHWAY
0642/ 01| 021,ETC. | FM 36,ETC.
DIST COUNTY SHEET NO.
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DISCLAIMER

No warranty of any kind is made by TxDOT for any purpose whatsoever.

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

TxDOT assumes no responsibility for the conversion of this standard to other formats or for incorrect results or damages resulting from its use.

10/27/2020

DATE

. dgn

FM 36 HSIP\DESIGN\CAD Plan Sheets\epi

T: \GREEN\PS&E -GAO\0642-01-021

FILE:

STORMWATER POLLUTION PREVENTION-CLEAN WATER ACT SECTION 402

TPDES TXR 150000: Stormwater Discharge Permit or Construction General Permit

required for projects with 1 or more acres disturbed soil. Projects with any
disturbed soil must protect for erosion and sedimentation in accordance with

Item 506.

List MS4 Operator (s) that may receive discharges from this project.
They may need to be notified prior to construction activities.

1.

2.
] No Action Required [J Required Action
Action No.

1. Prevent stormwater pollution by controlling erosion and sedimentation in
accordance with TPDES Permit TXR 150000

2. Comply with the SW3P and revise when necessary to control pollution or
required by the Engineer.

3. Post Construction Site Notice (CSN) with SW3P information on or near
the site, accessible to the public and TCEQ, EPA or other inspectors.

4, When Contractor project specific locations (PSL’s) increase disturbed soil

area to 5 acres or more, submit NOI to TCEQ and the Engineer.

WORK IN OR NEAR STREAMS, WATERBODIES AND WETLANDS CLEAN WATER
ACT SECTIONS 401 AND 404

dredging, excavating or other work in ony
wetlands or wet areas.

USACE Permit required for filling,
water bodies, rivers, creeks, streams,

The Controctor must adhere to all of the terms and conditions associoted with

the following permit(s):

No Permit Required

XO

Nationwide Permit 14 - PCN not Required (less than 1/10th acre waters or

wetlands affected)

Nationwide Permit 14 - PCN Required (1/10 to <1/2 aocre, 1/3 in tidal waters)

Individual 404 Permit Required

ooOono

Other Nationwide Permit Required: NwP#

Required Actions: List waters of the US permit applies to,
and check Best Management Practices planned to control erosion,
and post-project TSS.

location in project
sedimentation

The elevation of the ordinary high waoter marks of any areas requiring work
to be performed in the waoters of the US requiring the use of a nationwide
permit can be found on the Bridge Layouts.

Best Management Practices:

Erosion Sedimentation Post-Construction TSS
[] Temporary vegetation [ sitt Fence [ vegetative Filter Strips
[ Brankets/Matting [J Rock Berm [[] Retention/Irrigation Systems

O Muten

[X] sodding

[ interceptor Swale

[J piversion Dike

[J Erosion Control Compost
[JMuich Filter Berm ond Socks

[J trianguiar Filter Dike
[ sond Bag Berm

[ straw Bale Dike

[ Brush Berms

[ Extended Detention Basin
[ constructed wetlonds

[ wet Basin

[ Erosion control Compost
[J Erosion Control Compost [JMuich Filter Berm and Socks
[J Muten Filter Berm and Socks [ ] Compost Filter Berm and Socks
[] compost Filter Berm and Socks [_| Compost Filter Berm and Socks [ ] Vegetation Lined Ditches

[ stone Outlet Sediment Traps [ ] Sond Filter Systems

[] sediment Basins [] crassy swales

111. CULTURAL RESOURCES

Refer to TxDOT Standard Specifications in the event historical issues or
archeological artifacts are found during construction. Upon discovery of
archeological artifacts (bones, burnt rock, flint, pottery, etc.) cease

work in the immediote area and contact the Engineer immediately.

E;iNo Action Required [] Required Action

Action No.
1.
2.
3.
4,
IV. VEGETATION RESOURCES
Preserve native vegetation to the extent practical.
Contractor must adhere to Construction Specification Requirements Specs 162,
164, 192, 193, 506, 730, 751, 752 in order to0 comply with requirements for
invasive species, beneficial landscaping, and tree/brush removal commitments.
E§ No Action Required [] Required Action
Action No.
1.
2.
3.
4,
V. FEDERAL LISTED, PROPOSED THREATENED, ENDANGERED SPECIES,

CRITICAL HABITAT, STATE LISTED SPECIES, CANDIDATE SPECIES
AND MIGRATORY BIRDS.

[X] No Action Required [ Reauired Action

Action No.

If ony of the listed species are observed, cease work in the immediaote areaq,
do not disturb species or habitat and contact the Engineer immediately. The
work may not remove octive nests from bridges and other structures during
nesting season of the birds associated with the nests. If caves or sinkholes
are discovered, cegse work in the immediate area, and contact the

Engineer immediately.

LIST OF ABBREVIATIONS

BW: Best Manogement Practice SPCC:  Spill Prevention Control axd Countermeasure
CGP:  Construction General Permit SW3P: Storm Water Pol lution Prevention Plan

DSHS: Texas Department of State Health Services PCN:  Pre-Construction Notification

FHWA: Federal Higway Adninistration PSL: Project Specific Location

MOA:  Memorandum of Agreement TCEQ: Texas Commission on Envirommental Qual ity
MOU:  Memorandum of Under standing TPDES: Texos Pol lutont Discharge Elimination System
MS4: Municipal Separate Stormwater Sewer System TPWD:  Texas Parks and Wi ldlife Deportment

MBTA: Migratory Bird Treaty Act TxDOT: Texas Depa-tment of Transportation

NOT: Notice of Termination T&E:  Threatened and Endongered Species

NWP:  Natiorwide Permit USACE: U.S. Army Corps of Engineers

NOI: Notice of Intent USFWS: U.S. Fish ond Wildlife Service

vIl.

Comply with the Haozard Communication Act (the Act)

HAZARDOUS MATERIALS OR CONTAMINATION ISSUES

General

(applies to all projects):

for personnel who will be working with

hazardous materials by conducting safety meetings prior to beginning construction and

mak i

ing workers owore of potential hazords in the workplace. Ensure that all

workers are

provided with personal protective equipment appropriate for any hazardous materials used.

Obtain and keep on-site Material
used on the project, which may include,
Paints,
compounds or additives.
products which may be hazardous.

Maintoin an odequate supply of on-site spill response moterials,
In the event of a spill, toke actions to mitigate the spill as indicoted in the MSDS,
in accordance with sofe work practices,
immediately.

of all

Safety Data Sheets (MSDS) for all
but are not
asphalt products, chemical
Provide protected storage,

Maintain product

acids, solvents, additives,

labelling as required by the

as indicated
ond contact the District Spill
The Contractor shall
product spills.

Contact the Engineer if any of the following are detected:

* Dead or distressed vegetation

*
* Undesirable smells or odors
*

(not identified as normal)

Trash piles, drums, conister, barrels, etc.

Evidence of leaching or seepage of substances

Does the project involve any bridge class structure rehabilitation or
replacements (bridge class structures not including box culverts)?

O ves X No

If "No", then no further action is required.
If "Yes",

Are the results of the asbestos inspection positive
O ves O no

If "Yes", +then TxDOT must retain o DSHS
the notification, develop abatement/mitigation procedures,
activities as necessory. The notification form to DSHS must be postmarked
15 working days prior to scheduled demelition.

(is asbestos present)?

If "No", +then TxDOT is still required to notify DSHS 15 working days prior
scheduled demolition.

In either case, the Contractor is responsible for providing the date(s) for
activities and/or demolition with careful coordinotion between the Engineer
asbestos consultant in order to minimize construction delays and subsequent

Any other evidence indicating possible hazardous materials or contamination

on site.

VIl

[] No Action Required [0 Required Action
Action No.

1.

2.

3.

OTHER ENVIRONMENTAL ISSUES

(includes regional

issues such as Edwards Aquifer District, etc.)

[] No Action Required [] Required Action

hazardous products

Ilimited to the following categories:
fuels and concrete curing
off bare ground and covered,

for
Act.

in the MSDS.

Coordinator
be responsible for the proper contaimment and cleanup

then TxDOT is responsible for completing asbestos assessment/inspection.

| icensed asbestos consultant to assist with
and per form management

at least

to any

abatement
and
claims.

discovered

Hazordous Materials or Contamination Issues Specific to this Project:

Action No.
1.
2.
3 ® .
. % Design
Dhﬁﬁ;n
I Texas Department of Transportation Standard

ISSUES AND COMMIT
EPIC

ENVIRONMENTAL PERMITS,

MENTS

FILE: epic.dgn on TxDOT  [ck: RG

DW:

VP Cck: AR

@©TxDOT: February 2015 CONT [SECT JoB

HIGHWAY

REVISIONS
12-12-2011 (DS)

0642 01| 021,ETC.

FM 36,ETC.

05-07-14 ADDED NOTE SECTION IV. DIST COUNTY

SHEET NO.

01-23-2015 SECTION I (CHANGED ITEM 1122
TO 1TEM 506, ADDED GRASSY SWALES.

PAR HUNT
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