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PAVING STORM
BID ITEM UNITS| 5 6 7 8 9 10 11 25 26 27 28 29 A TOTAL
Mobilization LS 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Bamicades, Signs & Trafic Control LS 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Prepare Right of Way STA 3 4 4 4 4 2 2 0 0 0 0 0 0 0 23
Imigation Allowance NCTCOG 502.1 LS 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Temporary Erosion, Sedimentation and Storm VWater Pollution Prevention Plan{S LS 1 0 0 0 0 0 0 0 0 8] 8] 8] 8] 8] 1
Project Sign NCTCOG 107.21 EA 1 0 0 0 1 0 0 0 0 0 0 0 0 0 2
Unclassified Roadway Excavation CYy (2200 O 0 0 0 0 0 0 0 0 0 0 0 0 2,200
Embankment CY [1,000] O 0 0 0 0 0 0 0 0 0 0 0 0 1,000
8" Reinforced Concrete Pavement (4,500 psi) SY [1,009]|1,734| 2,330 | 1,734 | 2,149 O 0 0 0 0 0 0 0 0 8,956
8" Flexible Base Shoulder (Crushed Stone) SY | 186 | 427 330 237 | 490 0 0 0 0 0 0 0 0 0 1,670
Lime Material for Treated Subgrade TON | 222|383 | 512 | 383 | 472| 00| 00| OO | 00| 00| 00 0 0 0 197.2
8" Lime Treated Subgrade (42 LB/SY) SY [1,054]1,822| 2,437 |1,822|2246| 0 0 0 0 0 0 0 0 0 9,381
4" Concrete Median SY 0 0 0 0 183 0 0 0 0 0 0 0 0 0 183
Asphalt Transition - 2" Type "D" on 4" Type "B" (2" Lifts Max) SY | 577 0 0 0 0 0 0 0 0 0 0 0 0 0 577
8" Concrete Driveway Approaches SY 0 141 400 570 | 203 0 0 0 0 8] 8] 8] 8] 8] 1,314
6" Integral Concrete Curb LF 0 0 0 0 380 0 0 0 0 0 0 0 0 0 380
4" Thick Topsail SY | 547 | 577 754 495 | 560 0 0 0 0 0 0 0 0 0 2,933
Hydromulch Seeding SY | 547 | 577 754 495 | 560 0 0 0 0 0 0 0 0 0 2,933
Pawvement Header (includes sawcut) NCTCOG 305.4 LF 0 0 0 0 122 27 36 0 0 0] 0] 0] 0] 0] 185
Metal Beam Guard Fence LF 0 0 81 0 0 0 0 0 0 0 0 0 0 0 81
Remowe 24" RCP LF 0 0 0 0 0 0 0 0 34 65 0 0 0 0 99
Remove Storm Manhale EA 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1
Remowve SET EA 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
Remove Concrete Headwall with VWings EA 0 0 0 0 0 0 0 0 0 2 8] 8] 8] 8] 2
Remove Large Rock Riprap SY 0 0 0 0 0 0 0 0 0 183 0 0 0 0 183
10' Curb Inlet EA 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
30" RCP, Class Il LF 0 0 0 0 0 0 0 11 0 0 0 0 0 0 11
24" RCP, Class Il LF 0 0 0 0 0 0 0 0 0 73 0 0 0 0 73
18" RCP, Class lll LF 0 0 0 0 0 0 0 30 0 0 0 0 0 0 30
5%3' RCBC LF 0 0 0 0 0 0 0 0 134 0 0 0 0 0 134
30" SET (6:1) Type Il (PSET-SC) EA 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
24" SET (6:1) Type Il (PSET-SP) EA 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1
5'%3' Type | SET B-CD EA 0 0 0 0 0 0 0 0 2 0 0 0 0 0 2
Concrete Headwall with Parallel Wings EA 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1
Concrete Headwall with Flared Wings EA 0 0 0 0 0 0 0 0 0 1 8] 8] 8] 8] 1
Concrete Flume sY 0 0 0 0 0 0 0 0 10 0 0 0 0 0 10
18" Rock Riprap (36" thick) cY 0 0 0 0 0 0 0 0 171 | 107 0 0 0 0 278
Temporary Asphalt Paving Repair LF 0 0 0 0 0 0 0 30 24 60 8] 8] 8] 8] 114
Trench Safety LF 0 0 0 0 0 0 0 41 67 73 0 0 0 0 181
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GENERAL NOTES
THE CONTRACTOR SHALL FURNISH AND INSTALL ALL MATERIALS REQUIRED

AND FURNISH ALL LABOR AND EQUIPMENT NECESSARY FOR A COMPLETE AND
FINISHED PROJECT READY FOR USE AND OPERATION BY THE COUNTY.

1.

10.

1.

PRIOR TO ANY CONSTRUCTION THE CONTRACTOR SHALL FAMILIARIZE
THEMSELF WITH THE CONTRACT DOCUMENTS AND SPECIFICATIONS, THE
PLANS INCLUDING ALL NOTES, AND ANY OTHER APPLICABLE STANDARDS
AND SPECIFICATIONS RELEVANT TO THE PROPER COMPLETION OF THE
WORK SPECIFIED.  FAILURE ON THE PART OF THE CONTRACTOR TO
FAMILIARIZE THEMSELF WITH ALL STANDARDS AND SPECIFICATION
PERTAINING TO THE PROJECT IN NO WAY RELIEVES THEM FROM THE
RESPONSIBILITY OF PERFORMING THE WORK IN ACCORDANCE WITH ALL
SUCH APPLICABLE STANDARDS AND SPECIFICATIONS.

CONTRACTOR SHALL HAVE IN THEIR POSSESSION, PRIOR TO
CONSTRUCTION, ALL OF THE NECESSARY PERMITS, LICENSES, EASEMENTS,
RIGHT—OF—-ENTRIES, ETC... CONTRACTOR SHALL HAVE AT LEAST ONE SET
OF APPROVED ENGINEERING PLANS AND SPECIFICATIONS ON—SITE AT ALL
TIMES.

ALL WORK SHALL CONFORM TO TARRANT COUNTY, NCTCOG AND TXDOT
DETAILS AND SPECIFICATIONS AS NECESSARY.

IN THE EVENT AN ITEM IS NOT COVERED IN THE ABOVE LISTED
SPECIFICATIONS, THE CONTRACTOR SHALL NOTIFY THE OWNER AND
ENGINEER. THE ENGINEER SHALL HAVE THE FINAL DECISION ON ALL
CONSTRUCTION MATERIALS, METHODS AND PROCEDURES.

CONSTRUCTION INSPECTIONS WILL BE PERFORMED BY A REPRESENTATIVE
OF THE OWNER , ENGINEER, GEOTECHNICAL ENGINEER, AND REVIEWING
AUTHORITIES AND AGENCIES. UNRESTRICTED ACCESS SHALL BE PROVIDED
TO THEM AT ALL TIMES. CONTRACTOR IS RESPONSIBLE FOR
UNDERSTANDING AND SCHEDULING REQUIRED INSPECTIONS.

ALL CONTRACTORS MUST CONFINE THEIR ACTIVITIES TO THE WORK AREA.
NO ENCROACHMENTS ONTO DEVELOPED OR IN DEVELOPED AREAS WILL BE
ALLOWED, UNLESS SPECIFICALLY NOTED ON PLANS. ANY DAMAGE
RESULTING THERE FROM SHALL BE THE CONTRACTOR’S RESPONSIBILITY TO
REPAIR.

IT WILL BE THE RESPONSIBILITY OF EACH CONTRACTOR TO PROTECT ALL
EXISTING PUBLIC AND PRIVATE UTILITIES THROUGHOUT THE CONSTRUCTION
AREA. CONTRACTORS SHALL BE RESPONSIBLE FOR FIELD LOCATING
EXISTING UTILITIES AND IMPROVEMENTS PRIOR TO CONSTRUCTION.
CONTRACTOR SHALL CONTACT THE APPROPRIATE UTILITY COMPANIES FOR
LINE LOCATIONS PRIOR TO COMMENCEMENT OF ANY CONSTRUCTION
ACTIVITY AND SHALL ASSUME FULL LIABILITY TO THOSE COMPANIES FOR
ANY DAMAGES CAUSED TO THEIR FACILITY.

ALL IMPROVEMENTS NOT SCHEDULED FOR REPLACEMENT DURING
CONSTRUCTION WHICH ARE DAMAGED OR DESTROYED BY THE CONTRACTOR
SHALL BE RESTORED TO EQUAL OR BETTER CONDITION BY THE
CONTRACTOR AT NO ADDITIONAL COST TO THE COUNTY OR THE AFFECTED
PROPERTY OWNER.

ALL EXCAVATIONS, TRENCHING AND SHORING OPERATIONS SHALL COMPLY
WITH THE REQUIREMENTS OF THE US DEPARTMENT OF LABOR, OSHA,
"CONSTRUCTION SAFETY AND HEALTH REGULATIONS,” VOL. 29, SUPPORT
P, PAGE 128-137, AND ANY AMENDMENT THERETO.

THE CONTRACTOR SHALL RESTORE ALL AREAS DISTURBED BY
CONSTRUCTION TO ORIGINAL CONDITION OR BETTER. RESTORED AREAS
INCLUDE, BUT ARE NOT LIMITED TO TRENCH BACKFILL, SIDE SLOPES,
FENCES, CULVERT PIPES, DRAINAGE DITCHES, DRIVEWAYS, PRIVATE YARDS,
SPRINKLER SYSTEMS AND ROADWAYS.

ALL TESTING SHALL BE PERFORMED BY A CERTIFIED LABORATORY OF THE
COUNTY'S CHOICE AND COST, THEREFORE, SHALL BE PAID BY THE
COUNTY. RE-TESTING DUE TO FAILURE TO MEET SPECIFICATIONS MUST
BE PAID BY THE CONTRACTOR. THE COUNTY SHALL BE RESPONSIBLE FOR
NOTIFYING THE LABORATORY AND COORDINATING THE TEST SCHEDULE IN
ACCORDANCE WITH THE REQUIREMENTS OQUTLINED HEREIN. TEST REPORTS
SHALL BE ISSUED TO THE COUNTY.

. CONTRACTOR SHALL BE RESPONSIBLE FOR MAINTAINING GENERAL SAFETY

AT AND ADJACENT TO THE PROJECT AREA, INCLUDING THE PERSONAL
SAFETY OF THE CONSTRUCTION

. ALL ITEMS REMOVED DURING THE COURSE OF CONSTRUCTION ARE THE

PROPERTY OF THE CONTRACTOR AND SHALL BE DISPOSED OF LEGALLY
OFF SITE BY THE CONTRACTOR.

. CONSTRUCTION STAKING WILL BE CONDUCTED BY THE CONTRACTOR AT NO

SEPARATE PAY BUT SHALL BE CONSIDERED SUBSIDIARY TO THE BID
ITEMS.

. IF UNFORESEEN PROBLEMS OR CONFLICTS ARE ENCOUNTERED IN THE

CONSTRUCTION, FOR WHICH AN IMMEDIATE SOLUTION IS NOT APPARENT,
THE ENGINEER AND OWNER SHALL BE NOTIFIED IMMEDIATELY.

. TRAFFIC CONTROL MEASURES SHALL BE INSTALLED FOR ANY WORK

ACTIVITY THAT TAKES PLACE ON OR ADJACENT TO ANY PUBLIC STREET
OR ROADWAY. TRAFFIC CONTROL MEASURES SHALL CONFORM TO THE
TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES.

. PROVIDE AND MAINTAIN INTERIM ACCESS FROM ROADWAYS CURRENTLY IN

USE TO ALL DRIVEWAYS AND INTERSECTING ROADS.

. MAINTAIN NORMAL PROJECT DRAINAGE UNTIL NEW DRAINAGE FACILITIES

ARE FUNCTIONAL, INCLUDING WHERE NECESSARY, INTERIM REPLACEMENT
OF EXISTING DRAINAGE STRUCTURES REMOVED FOR CONSTRUCTION OF
NEW DRAINAGE FACILITIES.

. MAINTAIN ALL WORK AND MATERIAL STORAGE AREAS IN ORDERLY

CONTROL, FREE OF DEBRIS AND WASTE. ON COMPLETION OF THE
PROJECT, CLEAN UP THE PROJECT AND ADJACENT AFFECTED AREAS TO
ACCEPTABLE CONDITIONS.

. UNLESS NOTED, ALL FILL PLACED UNDER PAVING SHALL BE COMPACTED

TO 98% STANDARD PROCTOR DENSITY IN 6 INCH LIFTS. ALL OTHER FILL
AREAS TO BE COMPACTED TO 95% STANDARD PROCTOR.

. TEMPORARY EROSION CONTROL SHALL BE USED TO MINIMIZE THE SPREAD

OF SILT AND MUD FROM THE PROJECT ONTO EXISTING ROADS, DRIVEWAYS,
DRAINAGE WAYS AND PRIVATE PROPERTY. THE CONTRACTOR SHALL
PREPARE, MAINTAIN AND BECOME THE OPERATOR OF THE STORM WATER
POLLUTION PLAN NECESSARY FOR THIS PROJECT. STABILIZATION
(SEEDING) OF DISTURBED AREAS MUST OBTAIN AT LEAST 75 PERCENT
COVERAGE PRIOR TO ACCEPTANCE BY THE OWNER. ADDITIONAL EROSION
CONTROL MEASURES MAY BE NECESSARY AND SHALL BE SUBSIDIARY TO
THE PROJECT.

. ADEQUATE MEASURES SHALL BE TAKEN TO PREVENT EROSION. IN

THE EVENT THAT SIGNIFICANT EROSION OCCURS AS A RESULT OF
CONSTRUCTION, THE CONTRACTOR SHALL RESTORE THE ERODED AREA
TO ORIGINAL CONDITION. SILT FENCE OR ROCK BERM OR OTHER
APPROPRIATE BMP'S SHALL BE PLACED AND MAINTAINED THROUGHOUT
THE PROJECT BY THE CONTRACTOR.

. THE LOCATIONS OF UTILITIES SHOWN IN THESE PLANS ARE APPROXIMATE

AND HAVE BEEN TAKEN FROM PUBLIC RECORDS. UTILITIES MAY EXIST
THAT ARE NOT SHOWN. IT IS THE CONTRACTOR'S RESPONSIBILITY TO
NOTIFY ALL UTILITY OWNERS PRIOR TO AND CONSTRUCTION IN THE AREA
AND VERIFY THE ACTUAL LOCATION OF ALL BURIED UTILITIES IN THE
WORK AREA. THE CONTRACTOR SHALL PRESERVE AND PROTECT ALL
UNDERGROUND AND OVERHEAD FACILITIES AND BE RESPONSIBLE FOR ANY
DAMAGE HE MAY CAUSE. THE CONTRACTOR SHALL IMMEDIATELY NOTIFY
THE ENGINEER AT ONCE OF ANY CONFLICTS IN GRADES AND ALIGNMENTS.

. CONTRACTOR IS CAUTIONED THAT UNDERGROUND UTILITIES SHOWN ON

THESE PLANS ARE BASED ON THE BEST INFORMATION AVAILABLE.
CONTRACTOR SHALL VERIFY ALL UTILITIES PRIOR TO CONSTRUCTION.
CALL 1-800-DIG-TESS 48 HOURS PRIOR TO ANY CONSTRUCTION
ACTIVITIES.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

TRENCH SAFETY: THE CONTRACTOR SHALL BE RESPONSIBLE FOR
PROVIDING ADEQUATE TRENCH SAFETY WHEN INSTALLING UNDERGROUND
IMPROVEMENTS. THE TRENCH SAFETY SYSTEM SHALL BE DESIGNED BY
THE CONTRACTOR’S TEXAS LICENSED ENGINEER.

ALL TREES WITHIN THE ROW AND TEMPORARY EASEMENTS SHALL BE
REMOVED ONLY AS NECESSARY FOR CONSTRUCTION. ALL TREES
DESIGNATED BY THE CONTRACTOR AS "TO BE REMOVED" SHALL BE
FLAGGED IN THE FIELD AND THEIR REMOVAL APPROVED IN ADVANCE BY
TARRANT COUNTY.

CERTIFIED ELEVATIONS BY A SURVEYOR SHALL BE TAKEN FOR SUBBASE,
EACH COURSE OF ROADWAY AND DITCH FLOWLINE AT 100 FT STATION
INTERVALS TO VERIFY ELEVATIONS. THESE SHALL BE SUBMITTED TO THE
ENGINEER FOR VERIFICATION PRIOR TO BEGINNING CONSTRUCTION ON THE
NEXT ROADWAY ITEM. THE SURVEY DATA SHALL BE IN A TABULAR FORM
LISTING THE ROADWAY STATION, PROPOSED ELEVATION, MEASURED
ELEVATION AND ELEVATION DIFFERENCE. THE MAXIMUM ALLOWABLE
TOLERANCE FOR FINAL GRADE OF ALL PLAN ITEMS SHALL BE 0.1 FT FOR
PAVEMENT FINISHED GRADE AND 0.2 FT FOR DITCH AND CULVERT
FLOWLINES.

CONTRACTOR SHALL HAVE A SUPERINTENDENT OR FOREMAN ON THE
PROJECT SITE AT ALL TIMES WHILE CONSTRUCTION IS ONGOING.
SUPERINTENDENT OR FOREMAN SHALL SPEAK FLUENT ENGLISH.

ANY ITEM THAT IS CALLED OUT FOR ON THE PLANS, BUT NOT GIVEN A
SPECIFIC BID ITEM TO BE PAID FOR SHALL BE CONSIDERED SUBSIDIARY TO
THE PROJECT, AND NO SEPARATE PAY SHALL BE GIVEN.

ALL SIGNAGE SHALL BE CAREFULLY REMOVED AND STORED DURING
CONSTRUCTION ACTIVITIES AND SHALL BE REINSTALLED AT THE DIRECTION
OF THE COUNTY.

DURING CONSTRUCTION, THE CONTRACTOR SHALL KEEP THE UPSTREAM
WATER LEVEL AT OR ABOVE THE UPSTREAM FLOWLINE OF THE PROPOSED
CULVERT.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR UTILIZING THE EXISTING,
PROPOSED OR TEMPORARY FENCING AROUND THE SITE OF THE WORK
AS REQUIRED TO CONTROL THE ADJACENT PROPERTY OWNER'S
LIVESTOCK.  NO SEPARATE PAYMENT WILL BE PROVIDED FOR
TEMPORARY FENCING.

ALL TEMPORARY FENCE ALONG PROPOSED EASEMENTS, PROPOSED ROW,
OR OTHER WORK SHALL BE CONSTRUCTED AND IN PLACE PRIOR TO
REMOVAL OF EXISTING FENCES AND REMOVED AFTER APPROVAL OF
PROPOSED FENCES. PAYMENT OF TEMPORARY FENCING IS CONSIDERED
SUBSIDIARY TO THE VARIOUS BID ITEMS OF THE PROJECT.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR PROTECTING/RELOCATING
EXISTING IRRIGATION LINES, SPRINKLER HEADS, CONTROL BOXES AND
OTHER IRRIGATION APPURTENANCES. ALL MATERIAL AND CONSTRUCTION
SHALL BE EQUAL TO EXISTING IRRIGATION.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR SWPPP MEASURES AND
IMPLEMENTING THE SWPPP FOR THE PROJECT IN ACCORDANCE WITH
TXDOT SPECIFICATION 506.
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80" R.O.W. ) o
RANGE (37—38) RANGE (42—43) z RANGE (85'-125) R.O.W.
= b RANGE (40'-57") RANGE (45'—68’)
S| VARES (14.5-17) LANE WIDTH VARIES LANE WIDTH VARIES ) VARIES (25'-35") g I3 6 =
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|
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18" O.CEW.

18" 0.C.EW.

TOPSOIL &

8" LIME TREATED SUBGRADE

SOD (TYP.) 8" FLEX BASE 4" THICK SOD (TYP.) . TOPSOIL &
TOPSOIL & 8" FLEX BASE oD (TYP.)
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WILKS DEVELOPMENT LLC m m
(INST. NO. D222171430)
, (-
| B Lp g o o
o 30" PIPELINE EASEMENT TO HORIZONTAL SCALE IN FEET
(&) TEXAS MIDSTREAM GAS SERVICES, LLC  ~
STA 2+66.21 MARKUM RANCH < D208329487 PARCEL 5 o 2 4 6
END PROPOSED ASPHALT D OF MARKED b4 o ! " | ‘ y
EXISTING 30° GAS TRANSITION VERTICAL SCALE IN FEET
UTILITY EASEMENT BEGIN PROPOSED PAVEMENT GAS LINE | < ll.l.l _____________
STA 1+00 MARKUM RANCH N=6934815.61 | o __
BEGIN PROPOSED ASPHALT E=2270044.60 o ad € RANCHERS LEGACY TR. LEGEND
TRANSITION REE S
MATCH EXISTNG 6RADE |\ N N ——————— i N
A e ————— ————— & —# OVERHEAD ELECTRIC '3
El:gg;gggg'gg F—— - & = '} ;I‘;?ﬂ’:‘az‘?gg m B ELECTRIC TRANSFORMER PAD XFMR
e e STA 3+14.14 MARKUM RANCH= ® WATER VALVE w § maFAC LGHT POLE e
-7 6 I STA 2+00 RANCHERS LEGACY (MO ® WATER MANHOLE WiH TRAFFIC SIGNAL CONTROL BOX TSCB
ooy | N=6934863.30 o ¥ SPRINKLER HEAD SH ELECTRIC SERVICE ESRV
0 N — .. & ELECTRIC METER EM
P! > 1E= SPRINKLER CONTROL BOX icv
WIRE FENCE NGNS _ E=2270049.38 + § HOSE BB HB ® PHONE MANHOLE PHMH
[ | e Q' © STORM DRAIN MANHOLE STMMH -P- BURIED PHONE LINE UPM
— == r ® SANITARY SEWER MANHOLE SSMH ® PHONE RISER PHR
BURIED -l ———— ==~ XT T T T 3= | < ®  SANITARY SEWER CLEANOUT ssco A GAS METER M
PHONESON _\ ———— 7 — Z [ o POWER POLE PP A GAS VALE ov
== /_® | ) <  POWER POLE ANCHOR GuY G- UNDERGROUND GAS MARKER  UGM
o £ LGHT POLE P @© CAS MANHOLE GMH
- < — 1 & GROUND LIGHT oL — FENCE LINE FNC
1] ® ELECTRIC MANHOLE EMH 1/ ASPHALT PAVEMENT ASPH
-E- UNDERGROUND ELECTRIC MARKER UEM . TRAFFIC SIGN SGN
Z © ELECTRIC RISER UER ® BOLLARD POST BP
: fm MALL BOX MB
0+50 _ 1Q - S ; 3",00 — R ———  PROPOSED EDGE OF CONCRETE
— N\ \ it I
' O
- MARKUM RANCH RD. = ]  PROPOSED FLEXIBLE BASE SHOULDER
® = ~® i e <
— ) o \\ = S [C_]  PROPOSED CONCRETE PAVEMENT
- = = = X X - - - = - -
P X
- BP N\ PROPOSED ASPHALT TRANSITION
EXISTING FENCE TO BE RELOCATED * ‘
TO PROFOSED ROW (BY OTHERS) POWER POLE AND OVERHEAD ELECTRIC
LINE TO BE RELOCATED BY OTHERS.
- - - - - -
Boh O+30 MARKUM RANCH Ucmk PAVING DESIGN POINTS
N=6934600.48 PROPOSED R.O.W. T o D222102590) . pT. | DESCR. [ STATION | OFFSET | TC ELEV
E=2270023.04
1 DP | 0+98.47 | 20.8' LT | B894.06
X =X == =3 2 DP 2+66.21 | 19.5" LT | 894.65
3 DP | 2+496.21 | 19.5" LT | 894.64
4 DP | 2+496.21 | 49.5' LT | 895.51
5 DP | 3+33.76 | 49.5' LT | 895.36
6 DP | 3+33.76 | 19.5' LT | 894.56
7 DP | 3+63.76 | 19.5° LT | 894.42
8 DP | 2+66.21 | 19.5' RT | 893.48
9 DP | 1+00.18 | 2.5' RT | 893.50
900 900
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CL(APP FAMILY HOLDING L)LC
INST. NO. D217096267]
MARKUM BUSINESS PARK LLC
50 PIPELINE EASENENT To (INST. NO. D217100298) |
TEXAS MIDSTREAM GAS SERVICES, LLC
D208329487 PARCEL 4 ‘ o 10 20 40 60
BUSINESS STA 5+51.54, (27.8') LT R ;IOR!ZONTAL SCALE IN FEET
Sion 79" WIDE DRIVEWAY STA 7+72.89, (27.6") LT
81" WIDE DRIVEWAY o ) 2 4 §
_______________________________________________ o e ! |
LOCATION OF _ MARKED GAS LINE VERTICAL SCALE IN FEET
]
EXISTING R.O.W. ‘% LEGEND
= _ __\\ _ & FRE HYDRANT H —#~ OVERHEAD ELECTRIC 3
@ WATER METER WM E ELECTRIC TRANSFORMER PAD  XFMR
—_— — 4 TRAFFIC LIGHT POLE e
oL __ _ NN T - _ _ < &, AT AoLE ~ m  TRAFFIC SIGNAL CONTROL BOX TSCB
3 BB S [T T ———— e e——— v SPRINKLER HEAD SH ELECTRIC SERVICE ESRV
+ . VAULT — o o > SPRINKLER CONTROL BOX 5% B> ELECTRIC METER EM
A e ReR B0t FL 18" RCP) Foes.90 < = B HosE BB He O PHONE MANHOLE P
' STORM DRAIN MANHOLE STMMH -P- BURIED PHONE LINE UPM
< 4 STREET Q 8 SANITARY SEWER MANHOLE SSMH ® PHONE RISER PHR
[~ SIGN 1 \ [ 2 I ®  SANITARY SEWER CLEANOUT S5C0 A GAS METER oM
< POWER POLE PP A GAS VALE ov
2] /\ "X [  POWER POLE ANGHOR ouy - UNDERGROUND GAS MARKER ~ UGM
I z £ LGHT POLE P © CAS MANHOLE oMH
& GROUND LIGHT GL =~ FENCE LINE FNC
L | L POWER POLE AND |OVERHEAD m ® EiceTc whHoLE o 7 ASPHALT PAVEMENT S
2 MARKUM RANCH RD- ° ELECTRIC_LINE TO |BE & UNDERGROUND ELECTRIC MARKER UEM o TRAFFAC SIGN SoN
—_ o RELOCATED BY OTHERS. ! © ELECTRIC RISER UER © BOLLARD POST BP
1 6400 mra » 7+ 7)) fa WAL BOX MB
- = —
I 5 N
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< wc/ , THo \ T X
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L n
= ] i N T X - S
Z n I >
POWER POLE AND OVERHEAD ELECTRIC lx_ I o o \ [ ]  PROPOSED CONCRETE PAVEMENT
LINE TO BE RELOCATED BY OTHERS. O B 5 o @ 0 o -
22727 12 N— o —— e | 3+0
STA 5+13.75 MARKUM RANCH R=2006.00" r o l 4+0
pPC L=83.08' 3
N=6935061.92 T=41.54' g POWER POLE AND OVERHEAD ELECTRIC
E=2270069.28 [ 2 | LINE TO BE RELOCATED BY OTHERS. STA 7+33.05 MARKUM RANCH
gI_A 5+96.83 MARKUM RANCH 2 EXISTING R.O.W. Ne6935280.72
g -
N=6935144.73 ] & ] _\‘ E=2270083.81
E=2270075.85 &
—X - = == - == L L — - - = == X - X PAVING DESIGN PQINTS
KIEWIT INFRASTRUCTURE CO.
(INST. NO. D222102390) l | PT. | DESCR. | STATION | OFFSET | TC ELEV
I I 1 DP | 5+13.75 | 19.5° LT | 892.77
2 DP | 5+96.83 | 19.5' LT | 890.20
3 DP | 7+33.05 | 19.5' LT | 883.44
280] VC 280° Ve 4 DP | 7+33.08 | 19.5' RT | 882.27
) /Pl STA=5+50 VPl STA=5+50 © 5 DP | 5+96.83 | 19.5' RT | 889.03
T /Pl EL=893.00 VPl EL=893.00 %
| =178 1178 ol 6 DP | 5+13.75 | 19.5' RT | 891.60
Ry K=5§5.01 K=55.01 2l
71y 0|3
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\ =
RS LLC STA_10+41.70 MARKUM RANCH= w
L W%SN%T%T:ZOWQN& STA 2+20 MARKUM GATE WAY MARKUM GATE AY
STA 8+45.46 MARKUM RANCH T e OW RANCH RO N=6935586.86
BEGIN PROPOSED METAL _1 1430 M E=2270118.04
BEAM GUARD FENCE o e o 10 20 40 60
PER GUARD RAIL DETAIL / . ]
WITH MSKT END TREATMENT o y _ - | HORIZONTAL SCALE IN FEET
N=6935391.51
— o] 2 4 6
E=2270113.75 0/ —{STA 9+03.93 MARKUM RANCH & MARKUM GATE\ WAY X " " X X
STA 8+80.91 MARKUM RANCH END PROPOSED METAL THE H, \
PC BRAM GUARD FENCE N (/NQEZOREDV;‘;ABLE Uy VERTICAL SCALE IN FEET
> N=6935428.30 O |PER GUARD RAIL DETAIL 1420 VAR 019665)
STA 8+48.72, (27.5") LT ARKUN
¥ v E=2270092.85 WITH DRIVEWAY TERMINAL RANGE
57 WIDE D\RIVEWAY /| |ANCHOR SECTION | EXISTING 8/X3' ROB- RD, LEGEND
N=6935446.49 | NS
\ E=2270148.06 - 4 FIRE HYDRANT FH —#- OVERHEAD ELECTRIC OE
— STA 11+96.36, (26.4') LT B WATER METER '™ R ELECTRIC TRANSFORMER PAD  XFMR
FL 8x3 BOX ; ——— 2 TRAFFIC LICHT POLE e
EXISTING RlO.W. ouLY 86879 ® T\ ——__ 70 WDE DRIVEWAY @ WATER MAOLE " e Sown. oL 80K rece
H < ‘ FL 8x3 S TTm———C ¥ SPRINKLER HEAD SH ELECTRIC SERVICE ESRV
—— ULV B T SPRINKLER CONTROL BOX icv B> ELECTRIC METER EM
-" B M HOSE BIB HB ® PHONE MANHOLE PHMH
2 A" 7 STORM DRAIN MANHOLE STMMH ~-P- BURIED PHONE LINE UPM
BURIED []&=1517'42 \!" SLie 8 SANITARY SEWER MANHOLE SSMH ® PHONE RISER PHR
PHONE SIGN §R=834.00’ _ Gy ,’ PROPOSED CONCRETE \ ®  SANITARY SEWER CLEANOUT SSCO A GAS METER M
AP L=22264 [T N 0RETA WINGWALL LOCATION O g0~ ~ . o POWER POLE PP A GAS VALVE oV
- T=111.98' _JQVN PHONE UNESPKED 8 < POWER POLE ANCHOR [ 4 -é- UNDERGROUND GAS MARKER  UGM
| == % LIGHT POLE P GAS MANHOLE GMH
END OF VA —_——— & GROUND LIGHT GL —»— FENCE LINE FNC
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-3 J , e E
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o S ol A AN IS TN K BN / INAS
2 S SR R AT
| a NEAY X |
«‘ / . % .’ /i i i .0 " PROPOSED
‘\\"I%A K Q.e»% 5 Vs PAVING DESIGN POINTS
ey agel) .A a1 ' ‘. { Resc FL 24" P a6, 55
e!g-ra‘_\';g_e;«.m A WAN ’ e N M PT. | DESCR. | STATION | OFFSET | TC ELEV
S = STA 11+03.54 MARKUM RANCH
45_:(;‘“}@“‘ / . PT 1 DP 8+80.91 | 19.5' LT | 877.20
[ STA 10+44.34, (45.7") RT AT co35646.00
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1201 Ve 6 DP  [10+61.50 [ 19.5 LT | 872.24
S Pl STA=9+2D 3 7 DP  [10+89.82 [ 19.5 LT | 871.85
Q Pl EL$874.95 %
@ =0.27 ol _ 8 DP  [11+03.54 [ 19.5 LT | 871.72
<< K=6[7.42 <[
AN 0|2 9 DP | 11+403.54 | 19.5' RT | 870.55
sy B =3 B
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MARKUM RANCH ROAD WIDENING

i ! |
I | , C(?r'l’ermR INVESTMENTS Lp
. . NO. D220297823
30' P | )
50 x 50 S ] (NST. o Daoun
SURFACE SITE EASEMENT | TEXAS MDSTREAM | TUTY POLE . NO. D205089133)
TO CROSSTEX NORTH TExAs | | GAS SERVICES, Lic WTH GUY ]
GATHERING, L. P. | 208428148 | I ANCHOR ‘
D20918968 | | STA 13+04.81 MARKUM RANCH
—————————— - PT | STA 14+85.67, (26.8') LT o 1 20 0 60
STA 12+75.39 MARKUM RANCH N=6935836.50 60' WIDE DRIVEWAY N N 0 A s
A E=2270200.98 I . |
N=6935808.76 A=1"24'43" HORIZONTAL SCALE IN FEET
—E=2270191.15 - .
B~ 5_;;9:390 OVERHEAD Bleem, EXISTING R.O.W. LOCATION oF LUIG LAND HOLDINGS LLC 0 ) 2 4 H
= = =29. | IC Lng BUS\NESS ’ MARKED (INST. NO. D221216350) ! |
VERTGAL SCALE N FEET
—J BURIED STA 13+39.97, (27.6') LT H ’ RD
R | HONE o 105 WIDE DRIVEWAY
SIGN . AVG FL 2-24" wo GuY N LINK FNC LEGEND
— < 0 RCPs 874.6 BURIED Bl UGHT ANGHORS CHAI
o 5 & _ PHONESIGN u TELPOLE
o i O _ e —— _ o & FRE HYDRANT FH —#~ OVERHEAD ELECTRIC oE
- 3 P —— @ WATER METER WM ® ELECTRIC TRANSFORMER PAD  XFMR
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| ¥4 a5 Reo3s060.12
N E=2270246.49
MARKUM BUSINESS PAR%')-LC \ BENCHMARKC : MAG NAL SET N PAVING DESIGN POINTS
842’ : = .
AT mave o] \ AT PT.| DESCR. | STATION | OFFSET | TC ELEV
\ v \ 1 DP [12+475.39|19.5' LT | 874.29
2 DP 13+04.81 [ 19.5° LT 875.42
3 DP  [14+36.55|19.5' LT | 880.41
20| Vo 4 DP  |14+36.55|19.5 RT | 879.24
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MARKUM RANCH ROAD WIDENING

80" WIDE DRIVEWAY - STA 20+13.90 MARKUM RANCH
STA 0+30 0.00 END PROPOSED PAVEMENT o 10 20 40 60
LUIG LAND HOLDINGS LLC INSTALL 10' CURB INLET MATCH EXISTING GRADE \ " , ; |
(INST. NO. D221216350) STA 17+40.88 MARKUM RANCH TOP OF INLET=882.21 N=6936524.16 :
PT HORIZONTAL SCALE IN FEET
- N=6936471.32 E=2270363.88 ) oz
N=6936254.30 E=2270352.73 TN 53 2 . s
E=2270322.42 = N E ha °o Z N X
-— P L |
u A=11"28"31" EXISTING R.O.W.  STA 19+36.64, (31.1) LT " 3 VERTICAL SCALE IN FEET
pgfg R=1519.50" LOCATION OF MARKED PHONE LINE g ¢ ) PROPOSED 18" RCP @f%
| Foe) Rolo1o5C yowT 55 WDE DRIVEWAY 8 LEGCEND
o = .\ OLE CHAIN LINK FNC 2
o - - N I A S— — — — == - 2 & FRE HYDRANT H —# OVERHEAD ELECTRIC '3
O - 2 " B8 WATER METER WM ® ELECTRIC TRANSFORMER PAD  XFMR
FL 12" CMP 881.98 ® WATER VALVE wv B TRAFAC LIGHT POLE e
+ /_(D @ WATER MANHOLE WNH TRAFFIC SIGNAL CONTROL BOX TSCB
© , v SPRINKLER HEAD sH ELECTRIC SERVICE ESRV
—~ Z Z e SPRINKLER CONTROL BOX Icv B> ELECTRIC METER EM
< l p, L f | | | @ B HOSE BIB HB ® PHONE MANHOLE PHMH
S 0 © STORM DRAIN MANHOLE STMMH ~-P- BURIED PHONE LINE UPM
O & ©® SANITARY SEWER MANHOLE SSMH ©® PHONE RISER PHR
=hoo MARKUM RANCH RD. ) B O Summ e wawor S s w
K POWER POLE PP 4 GAS VALVE oV
f == 17+00 18+00 A oG AR BN  POWER POLE ANGHOR =1 - UNDERGROUND GAS MARKER ~ UGM
; e e + mk(, f ) % LIGHT POLE Iy © CAS MANHOLE CMH
= ~ | & GROUND LIGHT o > FENCE LINE FNC
Z @ 1% ® ELECTRIC MANHOLE EMH /s ASPHALT PAVEMENT ASPH
- lﬂ -£- UNDERGROUND ELECTRIC MARKER UEM < TRAFFIC SIGN SGN
- 0 I Iy @ ELECTRC RISER UER @ BOLLARD POST -4
§ g’ fm MALL BOX MB
S _______ ¥ s ’ 10 _—‘l'____ __________ \ —_— PROPOSED EDGE OF CONCRETE
( ‘i = __ T il A I I B 1
4
S AN b = i
" L : I C
< }‘A ‘é$ A ‘ « L < « ”WM ‘ : "ll [l  PROPOSED FLEXIBLE BASE SHOULDER
b & -..i‘kbﬂ ‘‘‘‘‘ - T T ————= EE == LAY - 3 o R
FL 18" ReP 879,87 —— 1 . i reo s ‘J" FL 18] rep 877.93 ‘ ‘ | W IR PROPOSED CONCRETE MEDIAN
7 — 79.59 LOCATION OF MARKED GAS LINE < / N/ I
- - = —— —_—— —_— —_—— © —— , —_—— l a
_BLENESS T - E&g@ \ A FL 18" Ree 87762 | % BB PROPOSED CONCRETE DRIVEWAY
< SIGN ° . g (- B EXISTING 30" RCP B
eSS WAL UOHT | . [[]  PROPOSED CONCRETE PAVEMENT
SIGN LeHT BOX POLE STATUE l o
POLE 30' PIPELINE EASEMENT TO TEXAS MIDSTREAM GAS X < i ‘z \.
a B EXISTING R.O.W. SERVICES, LLC D208329487 PARCEL 6 STA 19+12.59, (49.9") RT \ e | 1B & PAVING DESIGN POINTS
BIG(HORN TRAVEL CENTER)LLC 36" WIDE DRIVEWAY STA 20+28.62 MARKUM RANCH
» INST. NO. D216304842, EP
ST/’A 16+64.03, (39.8") RT 75 WIDE INGRESS AND E.?ﬁé_s, L l N=6936538.71 PT. | DESCR. | STATION | OFFSET | TC ELEV
35 WIDE DRIVEWAY EASEMENT TO ENERGY TRANSFE | e E=22?ossel.1z . 1 DP  |17+40.88 | 19.5' LT | 883.78
gL PO
(ExHIBIT B) on ST 2 DP  |19+73.77 | 19.5' LT | 882.21
\ 3 DP  |20+413.70 | 57.7" LT | 883.45
4 DP  |19+99.75| 5.0° LT | 882.54
5 DP |18+23.95| 5.0° LT | 883.32
6 DP | 18+23.95| 4.0' RT | 883.05
7 DP  |19+99.75 | 4.0' RT | 882.27
8 DP | 20+14.52 | 65.4° RT| 880.04
9 DP  |19+74.64 | 28.5 RT| 880.81
10 | DP |17+72.08 | 28.5 RT| 88214
890 890 1 DP | 17+41.96 | 23.9' RT| 882.47
80'| ve
- 12| DP | 17414688 195 RT | 882.78
) Pl STA=19+70 ) &
4 ]
2 /Pl EL=881.32 T O OF TAM,
> E=0.31 ]
| K=25.86 s
g LP| STA=19+62/32 23
320] Ve V|5 [P EL=881.62 olm
o Pl STA=15+50 S el &l !
o Pl EL=884.40 T Sle <] ~
+ E=1.81 ~
© K=7D.64 P TXDOT| ROW
= i ey o8 - : T Srame s T pove
< g/, EXISTING ¢ SXIET ';GO GROUND g e h I 06,/02/2023, ALTERATION OF A SEALED DOCUMENT
GROUND @ Rt q WITHOUT PROPER NOTIFICATION TO THE RESPONSIBLE
885 ,|_,\ [ \ 2 g g &‘ 885 ENGINEER IS AN OFFENSE UNDER THE TEXAS
vJ g § ‘?i' ' ,S § ‘? ENGINEERING PRACTICE ACT.
1 . 0> ! u|>a
—— — I~ \ \ l
I R—
== g —— P
Z —T | — \—_\5432\ \
-_ T .
| 4 | N~ =]
R =0. % T I —
T f \_k L — |~1.25% 11— ~ -1/8%
— H gum—"
Lli = 1 L PROPOSED :s T NO. DATE REVISION
o - AN GROUND| @ € &
~ ry PROPOSED 10’ P h K h 4060 BRYANT IRVIN ROAD
F ,
850 = L ] R 550 acheco Koch | oo
TX REG. ENGINEERING FIRM F-469
- —— : 1 a “vstwood Compal‘y TX REG. SuPVEV\N(IS FIRM LS-lg()DEOUl
y — |~ PROPOSED| 18"
i e S \ & RCP MARKUM RANCH ROAD
HXISTING GROUND , R PAVING PLAN & PROFILE
@ RT ROW———
LR N \ STA 16+00 TO STA 20+13.90
N LR
%\\c EXISTING 130__RLP MARKUM RANCH ROAD WIDENING
3 5 2 * 3 5 o g X s
2 2 3 1 o & & % = TARRANT COUNTY, TEXAS
@© o © © o o o <] <]
875 & & & & & & & & & 875 DESIGN DRAWN DATE JOB NO. SHEET NO.
16+00 17+00 18+00 19+00 20+00 T £ow WA ss0-22.506 9
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CKTURNER

@ | | I
g | ' |
37 |
3 | | |
—
| | 8
S | gt
| .
/ { : Q X o 10 20 40 60
E| | | (+ < [ y
) | | | HORIZONTAL SCALE IN FEET
4 :’éé’ | | T ) 2 4 6
37 | | . : |
éﬁ% | | 8] VERTICAL SCALE IN FEET
EXISTING R.O.W. ﬁég | | z N
. 238 | | | < \ LEGEND
STA 0+77.82 RANCHERS LEGACY - ERE | | [+ 4 . omven asome .
BEGIN PROPOSED PAVEMENT = S FRE HYDRANT FH
— — —_|MATCH EXISTING GRADE REARAR e coivi-i Rl Mo | s B WATER METER w ] S mavsones P eie
Efggggg;;‘;f " N=6934863.30 =) @ WATER MAOLE " m  TRAFFIC SIGNAL CONTROL BOX TSCB
— - E=2270049.38 sH ELECTRIC SERVICE ESRV
AV 4 SPRRWLER CONTROL BOX icv B> ELECTRIC METER EM
! § HOSE BB HB ® PHONE MANHOLE PHMH
e | © STORM DRAIN MANHOLE STMMH -P- BURIED PHONE LINE UPM
@ SANITARY SEWER MANHOLE SSMH ® PHONE RISER PHR
\ < ® SANITARY SEWER CLEANOUT SSCO A GAS METER oM
POWER POLE PP A GAS VALVE ov
RANCHE RS 0'*'.50 1"'.00 o \ ! H 0 :  POWER POLE ANGHOR ouy - UNDERGROUND GAS MARKER ~ UGM
) » o = & LIGHT POLE IS © CAS MANHOLE CMH
LEGACY TR \ \ & GROUND LIGHT o > FENCE LINE FNC
* \ ® ELECTRIC MANHOLE EMH 1/ ASPHALT PAVEMENT ASPH
\ \ 8 -E- UNDERGROUND ELECTRIC MARKER UEM < TRAFFIC SIGN SGN
\ \ © ELECTRIC RISER UER s BOLLARD POST B
\#/\‘WU\“_ O R 1 MAL BOX B
/ | \—@ ———  PROPOSED EDGE OF CONCRETE
EXISTING R.O.W. |
;SN | I [ [  PROPOSED FLEXIBLE BASE SHOULDER
30N33 3um | : i% | |
' I [[]  PROPOSED CONCRETE PAVEMENT
STA 0+50 RANCHERS LEGACY | ‘ | / 8 S
BP | g
N=6934877.37 | welz
E—2269900.04 g : | 252 NN PROPOSED ASPHALT TRANSITION
£ b y 25k
T o ' -
9° 'I | £2)3
R | 52
£
: | : | PAVING DESIGN POINTS
onfE ', g | ' PROPOSED R.OM. PT.| DESCR. | STATION [ OFFSET [ TC ELEV
o=
E’gI;l | é | I 1 bP 0+77.80 [ 13.5' LT 897.33
2 bP 1+50.62 | 19.9' LT B895.36
3 bP 1+80.62 | 19.7' LT B894.56
4 DP 1+80.39 | 17.8’ RT B894.64
5 DP 0+77.84 | 13.5" RT B897.59
6 bP 1+50.39 | 17.6° RT 895.51
w
[«
o
3
900 bt 900
2 173 - \\I
N 2 :\., ‘.":.V‘P:."
EEN I
42 ,F"!‘.'.?..T.‘?&'!E!‘..d;..‘:}’!ﬂﬁ
3 ? &2
~—— GROUND @ € 'ﬁ*s:anxci\fw @\
‘\ F \‘\“‘-
\\\%‘77}, g & g & THE SEAL APPEARING ON THIS DOCUMENT WAS
S # & AUTHORIZED BY CHRISTOPHER J. CHA, PLE. 112732 ON
\\ 2 a 05/02/2023, ALTERATION OF A SEALED DOCUMENT
895 ﬁ\ Sa Ha 895 WITHOUT PROPER NOTIFICATION TO THE RESPONSIBLE
~ S oS & ENGINEER IS AN OFFENSE UNDER THE TEXAS
— ENGINEERING PRACTICE ACT.
/ T 005
EXISTING
GRDUND @ € —/
NO. DATE REVISION
4060 BRYANT IRVIN ROAD
Pacheco Koch FORT WORTH, TX 76109
890 890 817.412.7155 §
a Westwood company | 1 Re, SURVEY NG FiRw LS 10008001
RANCHERS LEGACY TRAIL
PAVING PLAN & PROFILE
STA 0+50 TO STA 2+00
MARKUM RANCH ROAD WIDENING
o o
3 = TARRANT COUNTY, TEXAS
© ©
885 & o 885 DESIGN DRAWN DATE JOB NO. SHEET NO.
0+50 1+00 2+00 CKT ECW Max. | s4s0-22.508 10
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CKTURNER

= T | T () *
® ok H] e % A\
| g | — & \
g |
'If 5 I ! ] 33 \
| 5 .
/ |ossl | 5 | £ o3
I8 g | g 5
x x
/ 1’ s g Il m. <8 o 10 20 40 60
5 / | / i'— \Z‘!~. HORIZONTAL SCALE IN FEET
Y STA 0+79.65 MARKUM GATE WAY 7 | l4) 94— -}E~ T
YR EXISTING R.O.W. BEGIN PRPOSED PAVEMENT \ | =) . o X .2 f ?
e® ! MATCH EXISTING GRADE - 1 N . !
o N=6935617.82 ~ | | ‘ VERTICAL SCALE IN FEET
<z E=2269981.12 " | |
—=—-F - / ] i I v LEGEND
/ @ | ! I —#- OVERHEAD ELECTRIC 0E
::‘ STA 0+50 MARKUM GATE WAY | l / STA 2+20 MARKUM GATE WAY z' ;I';%YSE%NJ m R ELECTRIC TRANSFORMER PAD  XFMR
i BP | = MATCH PROPOSED GRADE o TR TR - § TRAFAC LGHT POLE by
b N=6935624.36 n I = N=6935586.86 @ WATER MANHOLE WMH m  TRAFFIC SIGNAL CONTROL BOX TSCB
e — -
ol E=2269952.22 | | AN S~ E=2270118.04 W SPRINKLER HEAD SH ELECTRIC SERVICE ESRV
z8 / | | ) SPRINKLER CONTROL BOX 5% B> ELECTRIC METER EM
| | | M HOSE BB HB ® PHONE MANHOLE PHMH
| © STORM DRAIN MANHOLE STMMH ~-P- BURIED PHONE LINE UPM
MARKUM GATE 50 1+00 ! ® SANITARY SEWER MANHOLE SSMH ® PHONE RISER PHR
L | | ® SANITARY SEWER CLEANOUT SSCO A GAS METER oM
‘n' ¥ - — —— — T — - T — | < POWER POLE PP £ GAS VALVE GV
AY ( | | B < POWER POLE ANCHOR GuY -G- UNDERGROUND GAS MARKER  UGM
% LIGHT POLE P © GCAS MANHOLE GMH
[ [ [ & GROUND LIGHT o — FENCE LINE FNC
[ \ | \ ® ELECTRC MANHOLE ENH /i ASPHALT PAVEMENT ASPH
l\\‘ o \ \ -E- UNDERGROUND ELECTRIC MARKER UEM . TRAFFIC SIGN SGN
dw = . 1 © ELECTRIC RISER UER ©  BOLLARD POST Bp
o o nl i _ fa  MAL BOX MB
o &
ge @ E %@5 N N@
oo ooy \ En
= = =° EXISTING &X3" RCB \ © ———  PROPOSED EDGE OF CONCRETE
- - = = - = - = - = \ \ |
T |
/ - — \ ]  PROPOSED FLEXIBLE BASE SHOULDER
o EXISTING R.O.W. VOIdAL |\ \
SNNMOD 3NOLS N I 5% PROPOSED CONCRETE PAVEMENT
o O ~ N [ I\ ¢
a | &> |
o o o gé\ 153 \ NN PROPOSED ASPHALT TRANSITION
v
= &< | 1
{ %z Y0 :
\ 8% | 2.2 4
ru a
o EL £ |
o
\\ \ &~ \\ <€“°w PAVING DESIGN POINTS
a ll \\ E PT. | DESCR. | STATION | OFFSET | TC ELEV
| 2E | 1 bP 0+79.61 | 17.9° LT 874.44
2 DP 1472.64 | 22,5 LT 873.10
3 DP 2+01.39 | 20.9' LT 872.24
4 DP 2+400.09 | 22.7° RT 873.16
5 DP 14+71.30 | 22.5° RT 874.02
6 DP 0+79.64 | 17.9° RT 874.81
890 890
= N
SV ‘-._;'1‘]‘,!.
* )
L B IO W51
2 4 CHRISTOPHER J. CHA @
TN
S 0% /51
© oS IOENSEDAS -
LSRR
= "\\‘gllONA\.E
©o|a W
DX 00 M <+
NS N 3 THE SEAL APPEARING ON THIS DOCUMENT WAS
Hr ¥ E AUTHORIZED BY CHRISTOPHER J. CHA, P.E. 112732 ON
S T 1.5 Frrorosed Sy L o S sl
885 e HE 4 GROUND @ & 885 ENGINEER IS AN OFFENSE UNDER THE TEXAS
ENGINEERING PRACTICE ACT.
\\\\\ <144 g s
— N N
— T T 18
a— ~Y s e
EXISTING I B
GROUND| @ ¢ 1 | e
— NO. DATE REVISION
4060 BRYANT IRVIN ROAD
EXISTING| 8'X3’ |RCB— Pacheco Koch ;;J;jl\évngSH,Tx 76109
880 880 TX REG. ENGINEERING FIRM F-469
N a Westwood company | TX REG. SURVEYING FIRM LS-10008001
MARKUM GATE WAY
L || PAVING PLAN & PROFILE
- STA 0+50 TO STA 2+20
MARKUM RANCH ROAD WIDENING
3 5 8
s s s TARRANT COUNTY, TEXAS
© © o
875 & o & 875 DESIGN DRAWN DATE JOB NO. SHEET NO.
0+00 1+00 2+00 CKT ECW ;‘OAZYJ 5460—22.506 11
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CKTURNER

ROW ¢ ROW
900 900
| |
| |
895 PROPOSED 895
GROUND| (TYP
~ / (
|
|
890 890
\\
[ I S~
| |
885 885
882 882
~90 —40 —10__0__10 20 30 40 50 60 70 80 90
STA 1450
ROW ¢ ROW
900 900
| |
| |
895 895
—
\I\_' EXISTING
GROUND | (TYP)
| \\l |
890 T~ 890
~__
| |
885 885
882 882
—-90 —40 —10__0___10 20 30 40 50 60 70 80 90
STA 1+00

ROW ¢ ROW
900 900
| |
| |
]
895 B 895
\
| EE‘ ” |
[ \\‘\ !
890 » 890
~__
~__
| | ™~
| |
885 885
882 882

—90 —80 -70 —60 —50 —40 —10__0__10 20 30 40 50 60 70 80 90
STA 2+50
ROW ¢ ROW
900 900
| |
| |
895 ™~ 895
\\\_/
——
[ s !
890 T~ 890
~_
| | e~
| |
885 885
882 882
-90 -80 -70 —-60 -50 -40 —10__0__10 20 30 40 50 60 70 80 90
STA 2+00

[} 10 20 40 60
H

ORIZONTAL SCALE IN FEET

-
PO
w
£
X
g."..:.”m..m...mm.
4 CHRISTOPHER J, CHA

O3 enar 82
(X% ‘ 27132 flg

THE SEAL APPEARING ON THIS DOCUMENT WAS
AUTHORIZED BY CHRISTOPHER J. CHA, P.E. 112732 ON
05/02/2023. ALTERATION OF A SEALED DOCUMENT
WITHOUT PROPER NOTIFICATION TO THE RESPONSIBLE
ENGINEER IS AN OFFENSE UNDER THE TEXAS
ENGINEERING PRACTICE ACT.

NO. DATE REVISION

4060 BRYANT IRVIN ROAD

Pacheco Koch | oo

TX REG. ENGINEERING FIRM F-469

a Westwood company | TX REG. SURVEYING FIRM LS-10008001

PAVING CROSS SECTIONS
STA 1+00 TO STA 2+50

MARKUM RANCH ROAD WIDENING

TARRANT COUNTY, TEXAS

DESIGN DRAWN DATE JOB NO. SHEET NO.

MAY
CKT ECW 2053 5460-22.506 12

MARKUM RANCH ROAD WIDENING
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CKTURNER

[} 10 20 40 60
H

ORIZONTAL SCALE IN FEET

¢ ROW
900 900
|
|
— PROPQSED
895 — GROUND (TYP) 895
[\ Eg\ |
890 890
\.\
|
|
885 885
882 882
-90 -80 -70 —-60 -50 -40 -30 -20 —-10_O 10 20 30 40 50 60 70 80 90

ROW ¢ ROW
900 900
| |
| |
\\ -~
895 [ 895 ’—:c,

4

— * he
[':S — el
I —— \\4 ! EXISTING > I
g |l L &
—— \ GROUND (TYP) R O
\\/ 890

\ THE SEAL APPEARING ON THIS DOCUMENT WAS
\ AUTHORIZED BY CHRISTOPHER J. CHA, P.E. 112732 ON
~_ 05/02/2023. ALTERATION OF A SEALED DOCUMENT

| | WITHOUT PROPER NOTIFICATION TO THE RESPONSIBLE

| | ENGINEER IS AN OFFENSE UNDER THE TEXAS
ENGINEERING PRACTICE ACT.

890

885 885

882 882
-90 -80 -70 -60 -50 -40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90

STA 2+686.21

NO. DATE REVISION

4060 BRYANT IRVIN ROAD

Pacheco Koch | oo

TX REG. ENGINEERING FIRM F-469

a Westwood company | Tx REG. SURVEYING FIRM LS-10008001

PAVING CROSS SECTIONS
STA 2+70.42 TO STA 3+00

MARKUM RANCH ROAD WIDENING

MARKUM RANCH ROAD WIDENING

TARRANT COUNTY, TEXAS

DESIGN DRAWN DATE JOB NO. SHEET NO.

MAY
CKT ECW 2053 5460-22.506 13
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CKTURNER

STA 3+14.14

¢ ROW
900
|
|
PROPOSED
895 I - GROUND (TYP
EXISTING
\3\\ ! GROUND (TYP)
890 T
-
| [BEN
|
885
882
290 ~70 —60 -50 o010 20 30 40 50 70 80 90 100
STA 3+36.25
¢ ROW
RANCHERS LEGACY| TRAIL 900
|
|
\\\B%
~—
\SEQ\ |
\3\\ |
I 890
—
|
|
885
882 882
=210 —200 —180 —180 —170 —160 —150 —140 —130 —120 100 —90 ~70 —60 -50 o010 20 30 40 50 70 80 80

900

895

890

885

882
o

10 20 40 60

ORIZONTAL SCALE IN FEET

ro o

4 8 12

—
TICAL SCALE IN FEET

.

8

X5
£ ST L o
2

49y 112732
s

THE SEAL APPEARING ON THIS DOCUMENT WAS
AUTHORIZED BY CHRISTOPHER J. CHA, P.E. 112732 ON
05/02/2023. ALTERATION OF A SEALED DOCUMENT
WITHOUT PROPER NOTIFICATION TO THE RESPONSIBLE
ENGINEER IS AN OFFENSE UNDER THE TEXAS
ENGINEERING PRACTICE ACT.

NO. DATE REVISION

4060 BRYANT IRVIN ROAD

Pacheco Koch | oo

TX REG. ENGINEERING FIRM F-469

a Westwood company | TX REG. SURVEYING FIRM LS-10008001

PAVING CROSS SECTIONS
STA 3+14.14 TO STA 3+36.25

MARKUM RANCH ROAD WIDENING

TARRANT COUNTY, TEXAS

DESIGN DRAWN DATE JOB NO. SHEET NO.

MAY
CKT ECW 2053 5460-22.506 14

MARKUM RANCH ROAD WIDENING
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CKTURNER

¢ ROW
900 900
|
|
895 895
EE'F |
— I I
890 890
N
|
|
885 885
882 882
—-90 —10_0__10 20 30 40 50 70 80 90
STA 4+00
¢ ROW
900 900
|
|
895 895
e~ —
\\Q\ |
T —)
— i
890 890
gy
|
|
885 885
882 882
—-90 —10_0__10 20 30 40 50 70 80 90
STA 3+50

ROW ¢ ROW
895 895
PROPOSED
— | GROUND (TYP)
| | |
| [ES |
\ \
I
890 I 890
S
| |
| |
885 885
882 882
Z90 60 -50 0010 30 40 50 60 70 80 90
STA 5+00
ROW ¢ ROW
895 895
Y EXISTING
— GROUND (TYP)
| |
| — F |
L]
890 I~ 890
Sy
| |
| |
885 885
882 882
Z90 60 -50 0010 30 40 50 60 70 80 90
STA 4+50

ro o

10 20

ORIZONTAL SCALE IN FEET
4

—
TICAL SCALE IN FEET

.

THE SEAL APPEARING ON THIS DOCUMENT WAS
AUTHORIZED BY CHRISTOPHER J. CHA, P.E. 112732 ON
05/02/2023. ALTERATION OF A SEALED DOCUMENT
WITHOUT PROPER NOTIFICATION TO THE RESPONSIBLE
ENGINEER IS AN OFFENSE UNDER THE TEXAS
ENGINEERING PRACTICE ACT.

NO.

DATE

REVISION

Pacheco Koch

a Westwood company

4060 BRYANT IRVIN ROAD

FORT WORTH, TX 76109
817.412.7155

TX REG. ENGINEERING FIRM F-469
TX REG. SURVEYING FIRM LS-10008001

PAVING CROSS SECTIONS
STA 3+50 TO STA 5+00

MARKUM RANCH ROAD WIDENING

TARRANT COUNTY, TEXAS

DESIGN

DRAWN DATE

JOB NO.

SHEET NO.

CKT

MAY
ECW 2023

5460-22.506

15

MARKUM RANCH ROAD WIDENING
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CKTURNER

885

83

¢ ¢
o 10 20 40 60
HORIZONTAL SCALE IN FEET
890 885 885 ° " 12
VERTIGAL SCALE IN FEET
~ /= ! T~ I
~ L] 2‘[\\/ - PROPOSED
] 885 880 T . GROUND |(TYP) 880
T ——)
—— N
T ——)
| | | \\] |
| | | |
880 875 875
878 872 872
-10 0 10 20 90 -90 -20 -10 0 10 20 90
STA 6+50 STA 8+00
¢ ¢
895 885 885
| | \ —EXISTING I
I | | “vE\ / GROUND (T\YP) |
I ==
™ o 890 880 N ] 880
T~ —T Y —
N - 47
| [\S ﬁ]\\/ | | 24" RCP |
I B I I I
885 875 875
882 872 872
-10 0 10 20 90 -90 -20 -10 0 10 20 20
STA 6+00 STA 7+50
-
2K
;‘4\‘*«
X
LI V.
g%’{!‘.!ﬂ.‘?&'!ﬁ!‘“d;%’!ﬂ
‘% 1127; &2
m‘-.'{ N I
ROW ¢ ROW ROW ¢ ROW
THE SEAL APPEARING ON THIS DOCUMENT WAS
AUTHORIZED BY CHRISTOPHER J. CHA, P.E. 112732 ON
DRIVEWAY 895 890 890 05/02/2023. ALTERATION OF A SEALED DOCUMENT
WITHOUT PROPER NOTIFICATION TO THE RESPONSIBLE
ENGINEER IS AN OFFENSE UNDER THE TEXAS
] ENGINEERING PRACTICE ACT.
L [ | |
| \\,__E\ | | |
n - 890 885 =" — 885
—1 ~ NI EE—<7”_—
—
| I |
18] RCP- \]
| | I NO. DATE REVISION
4060 BRYANT IRVIN ROAD
885 880 880 Pacheco Koch | oo e
TX REG. ENGINEERING FIRM F-469
a Westwood company | txRrec. suRVEwN(Is FIRM LS-10008001
882 878 878
-10 0 10 20 90 -90 -20 -10 0 10 20 90 PAVING CROSS SECTIONS
STA 5+50 STA 7+00
STA 5+50 TO STA 8+00
MARKUM RANCH ROAD WIDENING
TARRANT COUNTY, TEXAS
DESIGN DRAWN DATE JOB NO. SHEET NO.
CKT ECW i 5460-22.506 16

MARKUM RANCH ROAD WIDENING
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CKTURNER

880 880
. DRIVEWA 475
===

T —— e —
L1 —
870 Q 870
865 24" ROP 865
862 862
90 —B0 —70 —60 —50 —40 —30 —20 —10__0___10 20 30 40 50 60 70 80 80
STA 9+50

ROW ¢ ROW

880 880
/\\
\ | |
| PROPOSED |
/,_-E§ GROUND {TYP)
875 - [\\T — 875
— ] N

| % — |

| VARRNHEE
870 870

SAFETY END T
TRI n—//

868 868
—90 —B0 —70 —60 —50 —40 —30 —20 —10__0___10 20 30 40 50 60 70 80 90
STA 9+00

ROW ¢ ROW
880 DRIVEWAY| 880
—
e B
| S—— |
| [\\X;} |
— — 1 |
=y
875 \! 875
EXISTING
| GROUND (TYP) |
| |
870 870
\—2—24” RCP
868 868
90 —80 —70 —60 —50 —40 —30 —20 —10__0___10 20 30 40 50 60 70 80 90

875

870

UL

865

862

-90

-10_ 0 10

875

870

865

862

20

10 20 40 60

ORIZONTAL SCALE IN FEET

ro o

4 8 12

—
TICAL SCALE IN FEET

.

THE SEAL APPEARING ON THIS DOCUMENT WAS
AUTHORIZED BY CHRISTOPHER J. CHA, P.E. 112732 ON
05/02/2023. ALTERATION OF A SEALED DOCUMENT
WITHOUT PROPER NOTIFICATION TO THE RESPONSIBLE
ENGINEER IS AN OFFENSE UNDER THE TEXAS
ENGINEERING PRACTICE ACT.

NO. DATE REVISION

4060 BRYANT IRVIN ROAD

Pacheco Koch | oo

TX REG. ENGINEERING FIRM F-469

a Westwood company | TX REG. SURVEYING FIRM LS-10008001

PAVING CROSS SECTIONS
STA 8+50 TO STA 10+00

MARKUM RANCH ROAD WIDENING

TARRANT COUNTY, TEXAS

DESIGN DRAWN DATE JOB NO. SHEET NO.

MAY
CKT ECW 2053 5460-22.506 17

MARKUM RANCH ROAD WIDENING
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CKTURNER

880

875

870

865

¢
MARKUM AY
875 875
=1.3%
13
=30z
[ §=
T —
]
870 EL —— 870
~—@'X3 RCHC
865 865
862 862
Z90 -80 —60 —-50 —40 -30 -20 -10__0 90
STA 10+50
ROW ¢
880
MARKUM GATE WAY
|
| | PROPOSED
GROUND (TYP)
_\ 875
\:::_l_ .3%
[ e e N i e 0
| [ ] C 53
—
1 870
: 3" RCBC
865
862 862
~210 —200 —190 —180 —170 —160 —150 —140 —130 —120 —110 —100 —90 —80 -70 —-60 —50 —40 —-30 -20 -10__ 0 90

STA 10+41.70

10 20 40 60

ORIZONTAL SCALE IN FEET

ro o

4 8 12

—
TICAL SCALE IN FEET

.

8

X5
£ ST L o
2

49y 112732
s

THE SEAL APPEARING ON THIS DOCUMENT WAS
AUTHORIZED BY CHRISTOPHER J. CHA, P.E. 112732 ON
05/02/2023. ALTERATION OF A SEALED DOCUMENT
WITHOUT PROPER NOTIFICATION TO THE RESPONSIBLE
ENGINEER IS AN OFFENSE UNDER THE TEXAS
ENGINEERING PRACTICE ACT.

NO. DATE REVISION

4060 BRYANT IRVIN ROAD

Pacheco Koch | oo

TX REG. ENGINEERING FIRM F-469

a Westwood company | TX REG. SURVEYING FIRM LS-10008001

PAVING CROSS SECTIONS
STA 10+41.70 TO STA 10+50

MARKUM RANCH ROAD WIDENING

TARRANT COUNTY, TEXAS

DESIGN DRAWN DATE JOB NO. SHEET NO.

MAY
CKT ECW 2053 5460-22.506 18
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CKTURNER

ROW

875 875
ROPOSED
\\:\ ROUND)| (TYP)
870 870
[ ~_
I \\

865 865
862 862
~90 —70 —60 —40 —30 30 40 50 90
875 875

TYP)
870 { r 870
\\
865 \ 865
860 860
858 858
—-90 —70 —60 —40 -30 30 40 50 90

875 875
T ——
870 870
865 865
862 862
-90 —-40 -30 -20 90
875 DRIVEWAY| 875
~__
~ :E
870 % T— 870
N 2-24" R
865 865
862 862
-90 —-40 -30 -20 90

10

ro o

ORIZONTAL SCALE IN FEET

.

TICAL

—
SCALE IN FEET

THE SEAL APPEARING ON THIS DOCUMENT WAS

AUTHORIZED BY CHRISTOPHER J. CHA, P.E. 112732 ON

05/02/2023. ALTERATION OF A SEALED DOCUMENT
WITHOUT PROPER NOTIFICATION TO THE RESPONSIBLE
ENGINEER IS AN OFFENSE UNDER THE TEXAS

ENGINEERING PRACTICE ACT.

NO.

DATE

REVISION

Pacheco Koch

a Westwood company

4060 BRYANT IRVIN ROAD

FORT WORTH, TX 76109

817.412.7155

TX REG. ENGINEERING FIRM F-469
TX REG. SURVEYING FIRM LS-10008001

PAVING CROSS SECTIONS
STA 11+00 TO STA 12+50

MARKUM RANCH ROAD WIDENING

TARRANT COUNTY, TEXAS

DESIGN

DRAWN

DATE

JOB NO.

SHEET NO.

CKT

ECW

MAY
2023

5460-22.506
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CKTURNER

MARKUM RANCH ROAD WIDENING

ROW ¢ ROW ROW ¢ ROW
o 1 20 40 60
HORIZONTAL SCALE IN FEET
880 DRIVEWAY 880 885 DRIVEWA' 885 . . . .
DRIVEWA e o : |
| | ] | | VERTICAL SCALE IN FEET
—l | | | — ~—
= | | ] |
QI’E\%_-Z\”
875 —— ) — 875 880 —— o) b~ 880
| | | 15" |cMP I ™
| 2-24" RCP 18" RCP I | I
870 870 875 875
868 868 872 872
—90 -80 -70 —60 -50 -40 -30 -20 -10_0___10 20 30 40 50 60 70 80 90 —90 -80 -70 —60 -50 —40 -30 -20 -10_0___10 20 30 40 50 60 70 80 90
STA 13+50 STA 15+00
ROW ¢ ROW ROW ¢ ROW
880 880 885 885
DRIVEWA
| | | |
| | | L PROPOSED |
NN o | / GROUND (TYP)
875 ™ R 875 880 P [ 880
[ | — \ L
—
| \] 4\\ | \/ | T~
| | N | |
870 R—24"| RGP 870 875 875
868 868 872 872
—90 -80 -70 —60 -50 -40 -30 -20 -10__0___10 20 30 40 50 60 70 80 90 ~90 -80 -70 —60 -50 -40 -30 -20 -10__0___10 20 30 40 50 60 70 80 90
STA 13+00 STA 14+50
=X
;‘4\‘*«
X
g."..:.”.....m.mm.
;%'{!‘.'.&T.‘?&'!E!‘“A;“C:!’!A
4 127 &2
m‘-.'{ N I
THE SEAL APPEARING ON THIS DOCUMENT WAS
AUTHORIZED BY CHRISTOPHER J. CHA, P.E. 112732 ON
05/02/2023. ALTERATION OF A SEALED DOCUMENT
WITHOUT PROPER NOTIFICATION TO THE RESPONSIBLE
ENGINEER IS AN OFFENSE UNDER THE TEXAS
ROW ¢ ROW ROW ¢ ROW ENGINEERING PRACTICE ACT.
EXILTING
875 875 880 GROUND (TYP)~ 880
— \-\\!\
| L — —
|\\“ -—_lf\\’Q\ | N E\\ I
| — [ ] -\J\\ I \\\]\ T TTT—— NO. DATE REVISION
T ﬂ i \/ 4060 BRYANT IRVIN ROAD
570 5 570 875 575 Pacheco Koch | oo
TX REG. ENGINEERING FIRM F-469
18" RC:'—/‘ a Westwood company | TxRrec. suRVEwN(Is FIRM LS-10008001
868 868 872 872
—90 -80 -70 —60 -50 -40 -30 -20 -10__0___10 20 30 40 50 60 70 80 90 —90 -80 -70 —60 -50 -40 -30 -20 -10__0___10 20 30 40 50 60 70 80 90 PAVING CROSS SECTIONS
STA 12+60.33 STA 14+00
STA 12+60.33 TO STA 15+00
MARKUM RANCH ROAD WIDENING
TARRANT COUNTY, TEXAS
DESIGN DRAWN DATE JOB NO. SHEET NO.
CKT ECW i 5460-22.506 20
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CKTURNER

DRI

885 885
—_—
-
|
880 880
18" RCP
875 875
872 872
Z90 10 20 30 90
STA 15+70.71
885 DRIVE 885
,_N‘[ E\\_ %
880 [ /O 880
18" RCP —1
875 875
872 872
Z90 10 20 30 90
STA 15+50

890

885

880

878

—90

890

885

880

875

872

—90

890
/\
885
T
SRnn —__
™~
880
878
-70 -60 -10 0 60 70 80 20
STA 16+50
€
890
EXISTING
GROUND
mN=s u
\\
880
875
872
-70 -60 -10 0 60 70 80 20
STA 16+00

10

ro o

ORIZONTAL SCALE IN FEET

.

TICAL

—
SCALE IN FEET

THE SEAL APPEARING ON THIS DOCUMENT WAS

AUTHORIZED BY CHRISTOPHER J. CHA, P.E. 112732 ON

05/02/2023. ALTERATION OF A SEALED DOCUMENT
WITHOUT PROPER NOTIFICATION TO THE RESPONSIBLE
ENGINEER IS AN OFFENSE UNDER THE TEXAS

ENGINEERING PRACTICE ACT.

NO.

DATE

REVISION

Pacheco Koch

a Westwood company

4060 BRYANT IRVIN ROAD

FORT WORTH, TX 76109

817.412.7155

TX REG. ENGINEERING FIRM F-469
TX REG. SURVEYING FIRM LS-10008001

PAVING CROSS SECTIONS
STA 15+50 TO STA 16+50

MARKUM RANCH ROAD WIDENING

TARRANT COUNTY, TEXAS

DESIGN

DRAWN

DATE

JOB NO.

SHEET NO.

CKT

ECW

MAY
2023

5460-22.506

21
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CKTURNER

o 1 20 40 60
HORIZONTAL SCALE IN FEET
o 4 8 12
VERTIAL SCALE IN FEET
ROW ¢ ROW ROW ¢ ROW
890 I 890 890 | 890
| |
a8s I 885 885 I /—gggggmm a8s
SRS —_ | (T™P)
l: | ~— ] —— \Z
T E:'ﬁ —r~
=R ——==
S
880 ' T — 880 880 ' 880
| R | = —
875 I 875 875 | 875
| |
872 | 872 872 | 872
-90 —-40 -30 -10 0 10 20 30 40 50 60 70 20 -90 -60 -50 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 10
STA 17+00 STA 18+00
ROW ¢ ROW -
23
8
X
g.*...-.m..m.,......m.
| CHRISTOPHER J. CHA
830 830 B AR AN
I (53 272 .’gg
ROW ¢ ROW 3
- EXISTING
GROUND (TYP) THE SEAL APPEARING ON THIS DOCUMENT WAS
| | AUTHORIZED BY CHRISTOPHER .l CHA, P.E. 112732 ON
830 890 885 885 05/02/2023. ALTERATION OF A SEALED DOCUMENT
[ I [ N ENGINEER 15 AN OFFENSE UNDER THE TEXAS
T~ — — | ENGINEERING PRACTICE ACT,
‘ \3
DRIVEWA T zi\
i
885 ' 885 880 ' N 880
—— E\\ I
‘ SE\\%Z
—— \
\] ~_ NO. DATE REVISION
| ) ~ | Pacheco Koch | imme”
880 » -~ 880 875 875 ac eco oc 817.412.7155
| 18" RCF | TX REG. ENGINEERING FIRM F-469
| | a Westwood company | Tx REG. SURVEYING FIRM LS-10008001
878 90 40 30 0 10 20 30 40 50 60 70 9(?78 87z 90 60 50 40 30 20 10 0 10 20 30 40 50 60 70 80 9(?72
- -0 - - -850 =0 =40 =50 =20 = PAVING CROSS SECTIONS
STA 16+64.03 STA 17+50
STA 16+64.03 TO STA 18+00
MARKUM RANCH ROAD WIDENING
TARRANT COUNTY, TEXAS
DESIGN DRAWN DATE JOB NO. SHEET NO.
CKT ECW i 5460-22.506 22
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CKTURNER

ROW ¢ ROW
885 | pRIVEWAY 885
™ | DRIVEWAY
\\
——
—
[ ——sos
— T— T —
880 | ! — 880
| 12" owp I /O
‘ 18" RCP—1
875 | 875
|
872 872
290 -80 -70 -60 -50 -40 -30 -20 —10_0__10 20 30 40 50 110
STA 19+12.50
ROW ¢ ROW
885 | 885
—~ I DRIVEWAY
=N
-
|
T L
= — etz
880 | — 880
‘ 18" RoP—1
875 | 875
|
872 872
290 -80 -70 -60 -50 -40 -30 -20 —10_0__10 20 30 40 50 110
STA 19+00
ROW ¢ ROW
885 | 885
~—
— | PROPOSED
T GROUND| (TYP)
-
=
880 | —— 880
|
875 | 875
|
872 872
290 -80 -70 -60 -50 -40 -30 -20 —10_0__10 20 30 40 50 110

¢
885 885
— =3.0%
880 I :H: 880
—
Sel
.-
875 875
872 872
110 —100 —90 -80 -70 —-60 -50 -40 -30 -20 —10_0___10 20 20 50 80 90 710
STA 20+00
ROW ¢ ROW
885 [ 885
| DRIVEWAY
L
-
L
[] [ :li\ ISTING
850 L. . GROUND 880
I 121 CMP ] \ [1
‘ e
875 [ 875
|
872 872
290 —80 -70 —60 -50 -40 -30 -20 -10_0___10 20 20 50 80 90 710

10 20 40 60

ORIZONTAL SCALE IN FEET

ro o

4 8 12

—
TICAL SCALE IN FEET

.

-
PO
w
£
X
g."..:.”m..m...mm.
4 CHRISTOPHER J, CHA

O3 enar 82
(X% ‘ 27132 flg

THE SEAL APPEARING ON THIS DOCUMENT WAS
AUTHORIZED BY CHRISTOPHER J. CHA, P.E. 112732 ON
05/02/2023. ALTERATION OF A SEALED DOCUMENT
WITHOUT PROPER NOTIFICATION TO THE RESPONSIBLE
ENGINEER IS AN OFFENSE UNDER THE TEXAS
ENGINEERING PRACTICE ACT.

NO. DATE REVISION

4060 BRYANT IRVIN ROAD

Pacheco Koch | oo

TX REG. ENGINEERING FIRM F-469

a Westwood company | TX REG. SURVEYING FIRM LS-10008001

PAVING CROSS SECTIONS
STA 18+50 TO STA 20+00

MARKUM RANCH ROAD WIDENING

TARRANT COUNTY, TEXAS

DESIGN DRAWN DATE JOB NO. SHEET NO.

MAY
CKT ECW 2053 5460-22.506 23
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CKTURNER

o} 50 100 200 300

HORIZONTAL SCALE IN FEET

L EESE N

== mmw mm PROPOSED DRAINAGE DIVIDE
= DRAINAGE FLOW DIRECTION

/DA X\ DRAINAGE AREA ID
XXX AREA IN ACRES
XXX Qo0 IN' FT3/SECOND

——571— CONTOUR

9,%"-.,_ 2732 A2
"%"ms@‘f%(g,\
"\\‘gllONA\.‘?~

g otec

Lo — ———

——

e e | 11

A
=/ /.]/I — —.§§:z
' Y "y
"' '} N

gk,

WITHOUT PROPER NOTIFICATION TO THE RESPONSIBLE
ENGINEER IS AN OFFENSE UNDER THE TEXAS
ENGINEERING PRACTICE ACT.

l
|
R THE SEAL APPEARING ON THIS DOCUMENT WAS
| AUTHORIZED BY CHRISTOPHER J. CHA, P.E. 112732 ON
N — 05/02/2023. ALTERATION OF A SEALED DOCUMENT

| e (N8
e s ==

- z 7 |
el

NO. DATE REVISION

l / Time of 10-year

MARKUM RANCH ROAD WIDENING

100- S
\ AreaNo. | 2™ | Runoff'c' | Conc. | Intensity | 19Vear | ne ﬁi.?; 100year | % ‘ Pach::o Koch|:
(acres) . . Runoff (cfs) . Runoff (cfs)—— a wood company | r
{min) {in/hr) (in/hr) R
A1 1.92 0.71 10.00 6.44 8.77 9.66 1315 | | % _ DRAINAGE AREA MAP
! B-1 14.14 0.70 10.00 6.44 63.95 9.66 9587 [—— _— =

B-2 1.37 0.75 10.00 6.44 6.64 9.66 9.96 | P \ MARKUM RANCH ROAD WIDENING
B-3 17.72 0.72 10.00 6.44 82.76 9.66 124.06 ’ — \

\ \ _ - DESIGN DRAWN DATE JOB NO. SHEET NO.

/ B4 1.45 0.45 10.00 6.44 4.20 9.66 6.30 | T \ TARRANT COUNTY, TEXAS
T

/ TN 7 : _— \ KT ECW MAY 5460-22.506 24

2023
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CKTURNER

a
§§ \ W =
; | o
e — — — — — _— — — — —
- 1 ) = o o = s &0
— | < . |
— | HORIZONTAL SCALE IN FEET
_— REMOVE SAFETY END CONC. m
_— TREATMENT ORIVE Il ) 2 4 6
| E STA 0+30 LATERAL A-1 L |
INSTALL 10° CURB INLET VERTICAL SCALE IN FEET
: N=6936471.32
! E=2270352.73 L E G E N D
A
w
\d 2 [ - & FIRE HYDRANT FH —#~ OVERHEAD ELECTRIC OF
< o WATER METER ™ E ELECTRIC TRANSFORMER PAD  XFMR
TRAFFIC LIGHT POLE e
STA 0+59.20 LINE A | ! E ® AT AoLE ~ m TRAFFIC SIGNAL CONTROL BOX TSCB
__—|INSTALL: | / ¥ SPRINKLER HEAD SH ELECTRIC SERVICE ESRV
1— INSTALL 30" SET (6:1) 8 STA 1990 UNE & SPRINKLER CONTROL BOX v B> ELECTRIC METER EM
STA 0%00 LINE Al = —— —| YR b aae >0 I\ & EP y % g(r)osg»ﬂ?mu MANHOLE ’;?wu -G;)- 2337‘5 'iﬁ'é:?fm TP::H
326936488 20 2:33%119 047839 N=6936507.41 ® SANITARY SEWER MANHOLE SSMH ® PHONE RISER PHR
E=2270469.55 E=2270300.64 '®  SANITARY SEWER CLEANOUT SSC0 A GAS METER M
— - _l o £ > FOWER POLE . b 33343'&5"0 GAS MARKER ﬁ\éu
- -—— p— — -6~
- - LOCATION OF MA@KED PHON\ LINE/ | ] H ;; E?;ﬁ??&? ANCHOR E:Y @© CAS MANHOLE OMH
& GROUND LIGHT oL = FENCE LINE FNC
- —_— 00 1 /éé o ® ELECTRIC MANHOLE EMH sy ASPHALT PAVEMENT ASPH
— % =% -6~ UNDERGROUND ELECTRIC MARKER UEM o TRAFFIC SIGN SGN
- 7 + © ELECTRC RISER UER © BOLLARD POST &
— W o f  MAL BOX MB
y «
STA 0+06 LINE A
T g STING GROUND STA 0+69.80 LINE A
E—2270463.59 CONNECT TO EXISTING 30" RCP
- N=6936496.09
E=2270400.20 et INTERSTATE HWY. 20
STA 1+12.98 UNE A E. BOUND ACCESS ROAD
CONNECT PROPQOSED 18" RCP
170 EXISTING 30" RCP
N=6936500.97
E=2270357.28
LINE A é LATERAL Al
W
q® s
J<ad (=8
< <
BESn BES
«; 8 M </ o%
g x g i
g, 822
354 e
o B
& << 24 dEa
885 885 | 885 H=8e HEL 885
- [=]
(=] o M
= e | =
S © P2
z ; %6 ;% 79" ISLAND —PROPOSED |GROUND @ PROPOSED 47 \Eg
o 3 gt I3 [ I GRQUND @ €~ ™ 4 CHRSTOPHER 1 Chag
B &S g 43, mer 52
& gl 38 o - TXDOT ROW| oS -
e 35 35 WRONAL £
o o)22 oy [ [— WS
[ <Z. EXISTING —
8 5 52 ! S E § GRATE INLET 7 b THE SEAL APPEARING ON THIS DOCUMENT WAS
Sl = AUTHORIZED BY CHRISTOPHER J. CHA, P.E. 112732 ON
<2 cusTis A AT o 4 S e
= s ad Radtt ] e %0 RSP LT o e s
EXISTING '
GROUND| @ ¢ /
L %
2S5 A
9 9 -
% H B O cr 0
11 LFIOF EXI!
30" RCP / ]
/ @ 0.66% g NO. DATE REVISION
N 4060 BRYANT IRVIN ROAD
a% 73 o
Emz 777 ] Pacheco Koch FORT WORTH, TX 76109
875 ?75 87\5 2 875 2;7£éé.7éZSGINEERING FIRM F-469
< d a Westwood company | TX REG. SURVEYING FIRM LS-10008001
e PROPOSED 18"|RCP g)éISTNG 30 /
: T LF OF % STORM PLAN & PROFILE
I\~ STORM DRAIN ~ q \ '
2 2 EMBEDMENT <@ < 30 LF OF STORM LINE A & LATERAL A-1
'Y 'Y Z|os DRAIN EMBEDMENT
N N 5 8 =
© ©| oW
I I . Q
o % EE S MARKUM RANCH ROAD WIDENING
Led Lel D= N
+2 «©
= i J TARRANT COUNTY, TEXAS
] -
870 wlo 870 § 870 < 870 DESIGN DRAWN DATE JOB NO. SHEET NO.
0+00 1+00 2+00 0+00 1+00 CKT ECW ;OAZYJ 5460—22.506 25
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CKTURNER

\
] ll | P
b | STA 1+15.78 LINE B c
EP
) : N=6935663.82
l E=2270079.57 o 1 20 0 60
| \ A - A A
_ - J{FLUME PER DETAIL I } S HORIZONTAL SCALE IN FEET
N=6935627.38 R =
_ - — E=2270189.46 [ - o 2 4 5
| I\IER'I'I(SAL SCALE IN FEET
\ LEGEND
NI - & FRE HYDRANT FH —# OVERHEAD ELECTRIC OF
X @ WATER METER WM E %%RéCLgATNiF&MR PAD “XFJ!AR
! &, mg m‘,}fo,_g mu W TRAFFIC SIGNAL CONTROL BOX TSCB
v  SPRINKLER HEAD SH ELECTRIC SERVICE ESRV
SPRINKLER CONTROL BOX Icv B> ELECTRIC METER EM
& HOSE BB HB ® PHONE MANHOLE PHMH
© STORM DRAIN MANHOLE STMMH ~-P- BURIED PHONE LINE UPM
/] PLACE 171 SY OF ® SANITARY SEWER MANHOLE SSMH ® PHONE RISER PHR
4 / 18" ROCK RIPRAP '®  SANITARY SEWER CLEANOUT SSCO g g:: cﬂ's: g
. / o POWER POLE PP
) . < POWER POLE ANCHOR GuY - UNDERGROUND GAS MARKER  UGM
70 STA 0+89.22 LINE B # LIGHT POLE P © CAS MANHOLE oMH
o A8 END 2-5'X3" RCBC & GROUND LIGHT oL = FENCE LINE FNC
[ IC\) Z INSTALL: ® ELECTRIC MANHOLE EMH " ASPHALT PAVEMENT s
3I | o [ 3 PW—1 CONCRETE WINGWALL . MINIMUM 12—0"—— | -E- UNDERGROUND ELECTRIC MARKER UEM -:- BOLLARD POST ps
0, o . HW=4'—0") © ELECTRIC RISER R & MAIL BOX MB
\ g, /e F%  |N=6935655.46
by B °F E=2270104.78 % .
\ % - ]
7/ < 41 .0
2 |9 E Ma AR
M g0 [ <3 XA stop M
g |l 5 AR E \ L
BRI 1 gg \/\\>\\>Q\/\ B RN /\\>\\\/‘
2B IR RN
NE gh N \\ o o o )OI
1 = ST CE] /X \—— 7= /[/ [l maid />\‘!
/S 2 <z 7 N
/851 g NS \\\,/\&\\\,\\\,\\\,\\
STA 0+22.62 LINE B X a1 ) 44 BARS © CLASS "C”
oL o xs Rose 1~/ 1/ REMOVE 34 LF OF 18" O.CEW. CONCRETE
2— 5'X3" TYPE | SET B-CD L 24" CULVERT
N=6935634.50 == . —
E=2270167.99 |
T NOTES:
¥ [ 1. IF FLUME IS 7° OR WIDER, USE PIPE
) I cone BOLLARDS 7'X6” DIA., AND FILL WITH
/ | DRIVE CONCRETE. PLACE AT BOTH START AND END
|/ OF FLUME, BURY TO 4' DEPTH.
g i 2. SIDE SLOPES TO BE HYDROMULCHED.
6 I/ |/ 3. CROSS FENCING NOT ALLOWED, UNLESS
L [N T APPROVED BY COUNTY ENGINEER.
1 |
LINE B
3
3
875 3 of 2 875
T [
[11] 4
mlo |5 N E
] O~
Zle |— Y E
] o] Zlo wesfirenrosadrrrrersosarsel ’
N e QU7 581 §URSIOPUER . CHAS
o = |prorqseD NSl : 2
NS Zehilz %
Blvyf  orouND @ ¢ CE2EE
<5 % kd /_HWmo
7 ‘5’ z Cll " 1\ !/ THE SEAL APPEARING ON THIS DOCUMENT WAS
= AUTHORIZED BY CHRISTOPHER J. CHA, P.E. 112732 ON
/ 05/02/2023. ALTERATION OF A SEALED DOCUMENT
870 870 WITHOUT PROPER NOTIFICATION TO THE RESPONSIBLE
- ENAEER B L SETE VhOeR T Tk
_— { .
/
] /%
\f A
/% <7 N
L — o o UExisTiNG
o\ geeC GROUND @ @
*S20%
27 3
Wioo '\ / e3 7 ’ﬁﬁ NO. DATE REVISION
L - 7 U100— 219-931CFS 4060 BRYANT IRVIN ROAD
865 v / W % Vigq=16.46 FPS 865 Pacheco Koch | <o noees
= Qcap=517.12| CFS ' .
ﬂ [ - o= a Westwood company | T ke, SURVEYING HRM LS. 10008001
/,Z > STORM PLAN & PROFILE
0 67 LF OF STORM
r X DRAIN EMBEDMENT | LINE B
u o !
i 8 8
R o < MARKUM RANCH ROAD WIDENING
o) 0 )
L i i
B R R TARRANT COUNTY, TEXAS
(o] (e}
860 Z z 860 DESIGN DRAWN DATE JOB NO. SHEET NO.
0+00 1+00 CKT ECW i 5460-22.506 26
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CKTURNER

KIEWT INFRASTRUCTURE CO.
(INST. NO. D222102390)
[1401_WARKUM_RANGH RO
STA 1457 LINE C
Pl
N=6935432.70
E=2270133.68
STA 0+71.14 LINE C (? 1.0 2.0 4P GP
INSTALL: . |
1— CONCRETE WINGWALL g;l'A 1+80 LINE C— HORIZONTAL SCALE IN FEET
STA 0+00 LINE C CH—FW-0) (4:1
BP §\l=6935517).l§3 ) N=6935410.75 0 ) 2 4 6
N=6935547.77 E=2270141.03 E=2270126.84 . |
E=2270204.28 VERTICAL SCALE IN FEET
m
m/e
/? @ LEGEND
STA 0+50 LINE C STA 1+44.07 LINE C
Pl INSTALL: & FRE HYDRANT FH —#~ OVERHEAD ELECTRIC oE
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ORIZONTAL SCALE IN FEET

LEGEND

330

~
=

=

J—+es0—

48 LF SILT
FENCE

EXISTING R.O.W.
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No warranty of any kind is made by TxDOT for any purpose whatsoever.

“Texas Engineering Practice Act”.
TxDOT assumes no responsibility for the conversion of this standord to other formats or for incorrect results or domages resulting from its use.

The use of this standard is governed by the

DISCLAIMER:

DATE:
FILE

g" g" 24"
2" 6" Profile Grade Line 2" 6" Profile Grade Line 2. 6" ng;ig‘gfgr?gje Line GENERAL NOTES
‘ (5ee Note 10) (See Note 10) ‘ 1. All materials and construction shall be in accordance
[ M I R \ with [tem 529, “Concrete Curb, Gutter, and Combined
_Z\ 2 1o 4° 4 2 to 4° 2'z 2" to 4" Curb ond Gutter.
o © 2. Concrete shall be Class A.
-l,-q /+Bor c
—_———— — — = T ] T T . 3. When reinforcing bars are used, they shall be No.4 unless
/ T/ZT T/zT 3 otherwise shown. The use of fiber reinforced concrete in
A lieu of reinforcing steel is acceptable. Use fibers meeting
Usual_ Pavement See Note 13 the requirements of DMS 4550, "Fibers for Concrete,” and
dose fibers in accordance with Material Producers List (MPL)
TYPE I CURB TYPE I CURB AND GUTTER “Fibers for Class A and B Concrete Applications.”
TYPE I CURB (MONOLITHIC) 2" - 4" HEIGHT 2 -4 HE [GHT 4. Round exposed sharp edges with a rounding tool, to a

2" - 4" HEIGHT

minimum radius of Y4 inch.

5. All existing curbs and driveways to be removed shall be

8" 8" 24" sawed or removed at existing joints.
6" 2" Profile Grade Line 6" 2" Profile Grade Line 6" 2" _Profile Grade Line 6. Where concrete curb is to be placed on existing concrete

See Note 13 —

T

‘ (See Note 10) ’ (See Note 10) (See Note 10) pavement, Bar B may be drilled and grouted in place,
See Note 6 and 13— See Note 13 —J ‘ ‘ or may be inserted into fresh concrete.

ZI/?"I))({’Q- ) ZVZ"I

5" or 5 ¥ 3" 5" or 5 %"
]

7. Expansion and contraction joints shall be constructed
to match pavement joints in all curbs and curb and

5" or 5 %" gutter adjacent to jointed concrete pavement. Where

placement of curb or curb and gutter is not adjacent

to concrete pavement, expansion joints shall be

Usual Pavement — |

Steel / Bar C provided at structures, curb returns at streets, and
—_—— —— - T Permissible—éf—"*‘—" /_ T T ° at locations directed by The Engineer,
Construction " . .
Joint T/ZT —Ij/z L‘B—' 8. Vertical ond horizontal dowel bors ond tronsverse

reinforcing bars shall be placed at four feet C~C.

(See Note 12)

9. Dimension ‘T’ shown is the thickness of concrete
TYPE II CURB TYPE 11 CURB AND GUTTER pavement. When curb is installed adjacent to flexible
TYPE II CURB (MONOLITHIC) 5" - § ;I‘ " HEIGHT 5" - § ;/4 " HEIGHT pavement dimension ‘T’ is 8" maximum.
E -5 y" HEIGHT 10. Usual profile grade line. Refer to typical sections
ond plan-profile sheets for exact locations,

24"
11. One-half inch expansion joint material shall be provided
8" ; . . 8" Profile Grade Line where curb or curb and gutter is adjacent to sidewalk
8 PEOfI:Le Groge Line (See Note 10) or riprap.
{See Note 10) " . _ "
2" 6" Profil r in " “ . “ 1 For Curb Height= 5 ¥ . . . . .
. O(Sleee l*?ofedel tIJ_)I e 2" 6 For Curb Height= 5 2" For Curb Height= 5" 12, When horizontal permissible construction joints are used,
l I 7 For Curb Height= 5 ¥~ the longitudinal pavement steel shall be placed in
[ —T1 accordance with pavement details shown elsewhere in the
6" R 2" to 4" 3" E plans. Reinforcing steel for curb section shall then
y 3" 5% or 5 ¥," conform to that required for concrete curb.
5" or 5 %" o) fa
{ 1 13. Bar B placement as needed (typically at four ft. C-C) to
Permissible / 5" Asphal t support curb reinforcing steel during concrete placement.
Construction Bor C S
. ee Note 13
Joint See Note 13 —] 2 T N T °
] LT VT 3"
Permissible T/z T/z
Construction
TYPE 111 CURB (KEYED) Joint .
2" - 4" HEIGHT TYPE Ilo CURB TYPE I11ao CURB AND GUTTER varies
5" - 5 ¥" HEIGHT 5" - 5 ¥" HEIGHT
o BAR C
" . . . RB TRANSIT TE: BAR B
6 2 Profslelef h?gf:elé_]me Field conditions may require a
‘ longer or shorter transition, and
shall be shown elsewhere in the
YA . . plans,or as directed by the Engineer.
22 & /" Wide Expansion ! 4 9 ‘ . Desizn
3" L g 5" or 5 ¥" Joint Material Top of Curb 10°-0" Curb Transition (0" to 2"), g Divisfon
i \ K (See Curb Transition Note) A 7exas Department of Transportation Standard
7I_l_¥
Permissibl J i 5 "‘ Asphal t Top of Pavement Use 2 layers of I’OO'FH'IQ felt Top of Curb — CONCRETE CURB
Coensflrucl‘ri;‘n 2 ea ~ B "x 24" to wrap bars and plug end Change in AND
e Smooth Dowels Height

VTOD of Pavement CuRB AND GuTTER

] T
TYPE IV CURB (KEYED) %{{_
5" - 5 ¥" HEIGHT T CCCG-22
" " " FILE: cceg2l. dgn on: TXDOT  fck: AN ow: CS ck: KM
10 " 14 ]I/Z @LTxDOT: QJUNEQZOQZ CONT |SECT { JoB HIGHWAY
EXPANSION JOINT DETAIL CURB TRANSITION o
Note: To be paid for as Highest Curb oISt COUNTY 5”;‘5"0'




No warraonty of any kind is mode by TxDOT for any purpose whatsoever,

“Texas Engineering Practice Act”,

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

The use of this standard is governed by the

DISCLAIMER:

DATE:
FILE:

%, JOINT SEALING e
1 | "
METHOD B: JOINT SEALING COMPOUND iu Séﬁééﬁio COMPOUND rl/q‘.
. | ]
=
2 A e o
JOINT e e iy JOINT YRRV D COMPOUND N
SEALING /a /8 /4 SEALING 4 /8 /4 8 © x = il [ —————BACKER ROD
COMPOUND COMPQUND o 7| = e BACKER \__ BACKER PREFORMED
= —
— . o - 1| Rrop ROD BITUMINOUS FIBER
ig o w ¥ = s isca o - F B MATERIAL BOARDS
- =l = - =] = —
© JOINT SEALING . PREFORVED OR EQUIVALENT.
COMPOUND oy UATER AL BOARDS
= e e
o e T R\ %$V 42 OR EQUIVALENT.
_ = Vig "= VY.
1T
LONGITUDINAL SAWED LONGITUDINAL OR TRANSVERSE TRANSVERSE SAWED TRANSVERSE FORMED FORMED
CONTRACTION JOINT CONSTRUCTION JOINT CONTRACTION JOINT EXPANSION JOINT [ISOLATION JOINT
GENERAL NOTES
METHOD A: PREFORMED COMPRESSION SEALS
(PCS) (DM5-0310 CLASS ©6) 1. UNLESS OTHERWISE SHOWN IN THE PLANS, EITHER METHOD "A" OR METHOD "B" MAY BE USED.
. 2. THE LOCATION OF JOINTS SHALL BE AS SHOWN ELSEWHERE IN THE PLANS.
d3 ‘
'V, “1 vz 3. THE JOINT RESERVOIR FOR SEALANT OR PCS SHALL BE SAWED UNLESS OTHERWISE SHOWN ON THE PLANS
__]*1 +1 FOR THE LONGITUDINAL AND TRANSVERSE CONSTRUCTION JOINTS AND THE SAWED JOINTS.
o _—PCS N PCS
S| © sl © 4, DIMENSIONS d1, d2, AND d3 SHOWN IN METHOD A SHALL BE IN ACCORDANCE WITH THE PREFORMED
COMPRESSION SEAL MANUFACTURER’S RECOMMENDATION.
= 5. REFER TO DMS-6310 "JOINT SEALANTS AND FILLERS" FOR THE CLASSIFICATIONS.
6. FOR SAWED LONGITUDINAL JOINT, LONGITUDINAL OR TRANSVERSE CONSTRUCTION JOINT, USE JOINT
RN SEALANT CLASS 5 OR & UNLESS OTHERWISE SHOWN ON THE PLAN OR APPROVED.
- /e " /4
" 7. FOR TRANSVERSE SAWED CONTRACTION, TRANSVERSE FORMED EXPANSION JOINT, AND ISOLATION JOINT
USE JOINT SEALANT CLASS 5 OR 8 AT NEW JOINTS. USE JOINT SEALANT CLASS 4,5,7,0R 8 FOR
LONGITUDINAL SAWED LONGITUDINAL MAINTAINING EXISTING JOINTS.
CONTRACTION JOINT CONSTRUCTION JOINT THE JOINTS SHALL BE CLEANED IN ACCORDANCE WITH THE ITEM 438 "CLEANING AND SEALING JOINTS" OR
ITEM 713 “"CLEANING AND SEALING JOINTS AND CRACKS (CONCRETE PAVEMENT)".
d3 11 -1 54"
= 3 /2 /6 d3 [SOLATION JOINTS ACCOMMODATE HORIZONTAL AND VERTICAL MOVEMENTS THAT OCCUR BETWEEN A PAVEMENT
k——ﬂ ~ ” AND A STRUCTURE. ISOLATION JOINTS MAY BE USED FOR BRIDGE ABUTMENTS, INTERSECTIONS, CURB AND
1 GUTTER, OLD AND NEW PAVEMENTS, OR AROUND DRAINAGE INLETS, MANHOLES, FOOTINGS AND LIGHTING
PCS
Y e STRUCTURES.
o o
. | o R PCS % Design
- - © KA Division
l Texas Department of Transportation Standard
.
W/ _ow_ 1/ —~— PREFORMED
U Ye- e P CONCRETE PAVING DETAILS
MATERIAL BOARDS
N 7 EQUIVALENT JOINT SEALS
TRANSVERSE SAWED
CONTRACTION JOINT TRANSVERSE FORMED JS-]4
EXPANSION JOINT FILE: js1d.dgn on: TxDOT EDN:HE [nw:HC ck: AN
@©71x00T: DECEMBER 2014 CONT |SECT Jo8 HIGHWAY
DIsST COUNTY SHEET NO.
36




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

“Texas Engineering Practice Act",

GENERAL NOTES

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

The use of this standard is governed by the

DISCLAIMER:

DATE:
FILE

TRAVEL LANE TRAVEL LANE 1. DETAILS FOR PAVEMENT WIDTH, PAVEMENT THICKNESS AND THE CROWN
OR SHOULDER | TRAVEL LANE TRAVEL LANE OR SHOULDER CROSS-SLOPE SHALL BE SHOWN ELSEWHERE IN THE PLANS. PAVEMENTS
TABLE NO.1 LONGITUDINAL STEEL | WIDER THAN 100 FT. WITHOUT A FREE LONGITUDINAL JOINT ARE NOT
COVERED BY THIS STANDARD.
_—-—'_'__.__—‘—‘—!_._‘_‘_.—
FIRST ADDITIONAL STEEL -———-——"“‘T 7 \/_,_.__.———-—-—-_..
SLAB THICKNESS| REGULAR SPACING |[BARS AT TRANSVERSE Yy | Y 2. USE COARSE AGGREGATES WITH A RATED COEFFICIENT OF THERMAL
AND BAR SIZE | STEEL BARS | AT EDGE | CONSTRUCTION JOINT L) Ll EXPANSION (CoTE) OF NOT MORE THAN 5.5 X 10°® IN/IN/ °F AS
OR JOINT| (SECTION X-X) |, — LONGITUDINAL ~— LONGITUDINAL LISTED IN THE CONCRETE RATED SOURCE QUALITY CATALOG (CRSQC).
CONTRACTION JOINT CONSTRUCTION JOINT
T BAR SPACING SPACING | SPACING| LENGTH - T T T 1) 3. ALL THE REINFORCING STEEL AND TIE BARS SHALL BE DEFORMED
(N | size c a 2 X C L e STEEL BARS CONFORMING TO ASTM A 615 (GRADE 60) OR ASTM A 996
(IN.) (IN.) (IN.) (IN.) (GRADE 60) OR ABOVE. STEEL BAR SIZES AND SPACINGS SHALL CONFORM
TRANSVERSE TO TABLE NO.1 AND TABLE NO. 2.
7.0 #5 6.5 3 70 4 13 50 CONSTRUCTION % | ADDITIONAL
_ s 6.0 0 4 50 JOINT 2|/ 4. STEEL BAR PLACEMENT TOLERANCE SHALL BE +/- 1 IN. HORIZONTALLY
. . 3 10 12 \ :=;i=t STEEL BARS AND +/- 0.5 IN. VERTICALLY. CALCULATED AVERAGE BAR SPACING
" (CONCRETE PLACEMENT WIDTH / NUMBER OF LONGITUDINAL BARS) SHALL
8.0 6 9.0 3 70 4 18 50 L._x CONFORM TO TABLE NO. 1
#
8.5 6 8.5 3 70 4 7 50 5. PAVEMENT WIDTHS OF MORE THAN 15 FT. SHALL HAVE A LONGITUDINAL
9.0 #6 8.0 370 4 16 50 B | LONGITUDINAL JOINT (SECTION Z-Z OR SECTION Y-Y). THESE JOINTS SHALL BE
1 —T7 o LOCATED WITHIN & IN. OF THE LANE LINE UNLESS THE JOINT LOCATION
9.5 #6 7.5 3 70 4 15 50 T STEEL IS SHOWN ELSEWHERE ON THE PLANS,
q— -
10.0 #6 7.0 3 T0 4 14 50 @ < o %5 - o // 6. THE SAW CUT DEPTH FOR THE LONGITUDINAL CONTRACTION JOINT
- : siF (SECTION Z-Z) SHALL BE ONE THIRD OF THE SLAB THICKNESS (T/3).
10.5 #6 6.75 3 TO 4 13.5 50 —2 =
N TRANSVERSE 7. WHEN TYING CONCRETE GUTTER AT A LONGITUDINAL JOINT, THE TIE
11.0 #6 6.5 370 4 13 50 STEEL BAR LENGTH OR POSITION MAY BE ADJUSTED. PROVIDE 3 IN. OF
// CONCRETE COVER FROM THE BACK OF GUTTER TO THE END OF TIE BAR.
11.5 6 6.25 3 70 4 12.5 50
Cl ] [E C | C ] [ C | 8. REPLACE MISSING OR DAMAGED TIE BARS WITHOUT ADDITIONAL
12.0 #6 6.0 3704 12 50 COMPENSATION BY DRILLING MIN.10 IN. DEEP AND GROUTING TIE
BARS WITH TYPE III, CLASS C EPOXY. MEET THE PULL-OUT TEST
12.5 #6 5.75 370 4 11.5 50 iy REQUIREMENTS IN ITEM 361.
<
13.0 #6 5.5 3 70 4 11 50 < — 1T i e Y 9. OMIT TIE BARS LOCATED WITHIN 18-IN. OF THE TRANSVERSE
L a CONSTRUCTION JOINTS (SECTION X-X). USE HAND-OPERATED
a /2 —— . TIE BARS IMMERSION VIBRATORS TO CONSOLIDATE THE CONCRETE ADJACENT
- 9 F—C SINGLE PIECE g L TO ALL FORMED JOINTS.
TABLE NO.2 TRANSVERSE STEEL AND TIE BARS /2 TIE BARS -
10. LONGITUDINAL REINFORCING STEEL SPLICES SHALL BE A MINIMUM
TIE BARS TIE BARS . L ONG I TUDINAL §\§I:~‘5___,~_——*-““""‘_ﬁ——_‘—ﬁ_h_ OF 25 IN. STAGGER THE LAP LOCATIONS SO THAT NO MORE THAN 1/3
AT LONGITUDINAL | AT LONGITUDINAL OF THE LONGITUDINAL STEEL IS SPLICED IN ANY GIVEN 12-FT. WIDTH
SLAB TRANSVERSE CONTRACTION JOINT|CONSTRUCTION JOINT PAVEMENT OR CONTRACTION JOINT LONGITUDINAL PAVEMENT OR AND 2-FT. LENGTH OF THE PAVEMENT.
THICKNESS STEEL SHOULDER EDGE SHOULDER EDGE
(IN.) (SECTION Z-7) (SECTION Y-Y) CONSTRUCTION JOINT
. SR Tsracinal aem | <prcing — PACING 11. THE DETAIL FOR THE JOINT SEALANT AND RESERVOIR IS SHOWN ON
STANDARD SHEET "CONCRETE PAVING DETAILS, JOINT SEALS."
SIZE| (IN.) | SIZE (IN.) SIZE (IN.) TYPICAL PAVEMENT LAYOUT
7.0 - 7.5 #5 48 #5 48 #5 24 PLAN VIEW (NOT TO SCALE)
8.0 - 13.0] »5 48 #G 48 1%) 24
| L=50" ‘ 50" FOR #6 BAR, 42" FOR #5 BAR I 50" FOR =6 BAR, 42" FOR u#5 BAR
| ADDITIONAL \ | 25% FOR %6 BAR TIE BARS MAY BE I LONGI TUDINAL
JOINT SEALING Ly JOINT SEALING ™ 21" FOR #5 BAR IN SAME PLANE AS JOINT SEAL ING 25" FOR #6 BAR /’BARS
MATERIAL \F——— | | MATERIAL \ | TRANSVERSE BARS 21" FOR #5 BAR | SHEET 1 OF 2
TIE BARS, SINGLE SAW CUT T
/ OR MULTIF’LE-PIECE}' / . e e J—f’ L 1/ . . =8 Design
C pa T 2\ T e 8. 8 & __ 6 __ & _ & __8 o ), ivision

l Texas Department of Transportation Standard

o /o bl e e Gt A 7 Al

T TRANSVERSE BARS e e s R B o ' CONTINUOUSLY REINFORCED
LONGITUDINAL BARS C Cc CCprc cC
NO SPLICES ALLOWED WITHIN 10 FT OF THE JOINT. LONGITUDINAL BARS TRANSVERSE BARS TRANSVERSE BARS CONCRETE PAVEMENT
SINGLE PIECE TIE BARS
SHOULD BE IN SAME PLANE AS TRANSVERSE BARS FOR ONE LAYER STEEL BAR PLACEMENT
TRANSVERSE CONSTRUCTION JOINT LONGITUDINAL CONSTRUCTION JOINT ZbgcwhD}-gAE.gAF[ig.FCS)IﬁA?g.OM?; BEOP%QCE}DIQBO!EABS T - 7 to 13 INCHES
SECTION X - X SECTION Y - ¥ N o . CRCP(1)-20
LONGITUDINAL CONTRACTION JOINT e T
SECT[ON z - z ©TKDOT: APRIL 2020 CONT |SECT JOB HIGHWAY
REVISIONS
00/09/3015 ABWOVE 6+ AND 6.5 Py comtY SHEET Mo,
ADD CTE REQUIREMENTS 37




DISCLAIMER:

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

“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.

The use of this standard is governed by the

DATE:
FILE

LONGITUDINAL
REINFORCING STEEL
SPLICES EDGE OF CRCP PAVEMENT
OR LONGITUDINAL JOINT
c=—=17
1 1 o
1 ] | )
1 T —_ 1 1
1 1 ! 1 1 I
f j 1 1 ] I
' 1 | T 1 ]
- - —
1 | I I E:::: 1
1 1 ; ; 1 I
! 1 1 1 1 1
! ! I I L 1 ]
T T : ! e ] 1
T T , | T T
’ j ] 1 . E—
T T T e ———
L L
T T T —_—
I I ! L t —
1 1 | . . |
1 1 | ; . ) |
d 1 Lo |
/ I i %
/ L.__IVVA
é??;i;; WIDTH BY 2-FT LENGTH

STAGGER THE LAP LOCATIONS SO THAT NO MORE THAN 1/3 OF THE
LONGITUDINAL STEEL IS SPLICED IN ANY GIVEN 12-FT. WIDTH
AND 2-FT. LENGTH OF THE PAVEMENT. ANY OTHER LAP

CONF IGURATION MEETING THIS REQUIREMENT WILL BE ALLOWED.

EXAMPLES OF LAP CONFIGURATION
PLAN VIEW ( NOT TO SCALE)

cffgj;r WIDTH BY 2-FT LENGTH

10 FT

| 15 FT ‘

/5" EXPANSION JOINT
(SEE NOTE 12)

i N |

SAWED CONTRACTION

JOINTS
T/3 SAW CUT DEPTH

a

XX

[
A ‘A« A . a . " a,
) A | CONCRETE* 8 IR

. PAVEMENT : _

¢ T %' a . a .4 . . A s,
N % . a a* ._ . st a . A . a a
BR]DGESAEEROACS a T Wz v
L a
"o LAYERS' HMAC (UNDERLAYMENT)

30 LB ROOFING FELT

TRANSVERSE EXPANSION JOINT DETAIL

AT BRIDGE APPROACH

EXISTING CRCP NEW CRCP
MIN. 30" EDGE OF CRCP PAVEMENT
MIN. 10" —=f OR LONGITUDINAL JOINT
A A A
a "4 & TRANSVERSE CONSTRUCTION JOINT
~ a a ,//

OPTION A:

DRILL AND GROUT WITH TYPE 111, CLASS C EPOXY.

DEMONSTRATE THAT THE BOND STRENGTH OF THE

EPOXY-GROUTED LONGITUDINAL BARS MEETS THE

?ggalggMENTS OF PULL-OUT TEST SPECIFIED IN
1.

DRILL AND EPOXY

PLAN VIEW ( NOT TO SCALE)

EXISTING CRCP

NEW CRCP

{' PARTIAL DE

PTH SAWCUT

MIN. 36"

’///— NEW LONGITUDINAL STEEL BARS

AN
\

~— EXPOSED EXISTING STEEL BARS T/2

OPTION B:

IN THIS AREA, THE BREAKING OF THE EXISTING
CONCRETE WILL BE ACCOMPLISHED BY LIGHTWEIGHT
JACK HAMMERS AS APPROVED BY THE ENGINEER.

BREAKBACK AND LAP

TRANSVERSE TIE JOINT DETAIL

EX

ISTING CRCP TO NEW CRCP

CAST-IN-PLACE
CONCRETE TRAFFIC
BARRIER

TWO LAYERS OF 30 LB
ROOF ING FELT OR 1/2"
PREFORMED BITUMINOUS
FIBER MATERIAL MAY
BE USED ON THE FREE
SIDE OF JOINT.

SEE CONCRETE BARRIER STANDARD
FOR ANCHORAGE DETAILS.

ALL TIE BARS IN ANY CONTINUOUS
PIECE OF CONCRETE TRAFFIC
BARRIER SHALL BE ON THE SAME
SIDE OF THE JOINT.

VARIES —=

CONCRETE
PAVEMENT

1
172" MIN. ASPHALT
IMPREGNATED FIBERBOARD

FREE LONGITUDINAL JOINT CONFORMING TO ASTM D 994.

(JOINT WITHOUT TIE BARS)
LOCATION OF THE JOINT WILL BE
AS DIRECTED BY THE ENGINEER.

FREE LONGITUDINAL JOINT DETAIL

EXISTING PAVEMENT EDGE PROPOSED PAVEMENT

JOINT

/ SEALING MATERIAL

—TIE BARS

CONCRETE CURB TO BE
REMOVED (IF APPLICABLE) =

e
=

T/2

10" | 25" FOR #6|BAR
"MIN T 21" FOR #5/BAR

DRILL & GROUT WITH
TPYE III,CLASS C EPOXY

1.BEFORE WIDENING WORK, DEMONSTRATE THAT THE BOND STRENGTH
OF THE EPOXY-GROUTED TIE BARS MEETS THE REQURIMENTS OF
PULL-OUT TEST SPECIFIED IN ITEM 361.

2.SPACE TIE BARS AT 24" SPACING. USE #6 TIE BARS FOR 8" AND
THICKER SLABS, USE #5 TIE BARS FOR LESS THAN 8" THICK SLABS.

LONGITUDINAL WIDENING JOINT DETAIL

SHEET 2 OF 2

g”

l Texas Department of Transportation

Design
Division
Standard

CONTINUOUSLY REINFORCED
CONCRETE PAVEMENT

ONE LAYER STEEL BAR PLACEMENT
T - 7 to 13 INCHES

CRCP(1)-20
FILE: crcpl20. dgn on: TxDOT |cn=KM |nw= AN ]cn:VP
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No warranty of any kind is made by TxDOT for any purpose whatsoever.

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

The use of this standard is governed by the “Texas Engineering Practice Act”,

TxDOT assumes no responsi

DISCLAIMER:

DATE:
FILE:

Toenail with one 18" min
16d Galv. nail to 12" (Typ) 1ok 1 Y 12'%"
6"x 8°x 14" Treated Do not use T 45" 45" Slotted Holes walaw algan ou
Wood Block Washer . |-£2-|-£z-| 2n 4/ 4/ 2
8" between Bolt - ™~ Guard 5 T
. Head and I i f Rel I
’ﬁ"sf‘a”."f" Head Rai| Element » EN H_I & m 1 ~ %" Button Head
e olt wi = - - T |¥ —t+— Post Bolt with Nut and
Nut & 1 %"0.D. ~ N & } I 1 } 1 ¥%~0.D. Washer.
:ofr\e;l(Se; “Ge;.erol ~ + . \_ P [ <£II | I&J | (See General Note 3)
lote .« /8 1Q. = =|= o~ - -
hole in post & block. & 9" (Min.) o~ ~ Wood Block 1 Y2 9" 1% dj” |
. 9 Fill Depth \ N—stee! Post ¥ (Typ) (Typ) 1 "
Front slope ~N b T ;3 % S 1" 1] | % Direction of
. B
break ~ oé - B—B—%" Steel post connection to culvert dn b | Adi + Troffi
vories g g slab (use when there is less than ¢! | djocent Troffic
Vorie . 2 . [~ 43" cover over culvert siab) [T !
| 2'-0" Typ - [ 5%"x 10"x 6" T
o ° (ASTM A36)Plate
b i 8 N / %
" 8 ~ %" Button Head
| | S a ¥ Culvert 5 ¢ .
"ot Splice Bolts ond Nuts
| I < 5 I x: : zg or Stob z 1 Ya"dio. holes % Post(s) may require field Post (See General Note 3)
| | ° - : I s ) ¥" dio. (ASTM A307) Bolts w/Washers f / \ modifications to ensure -
| ' s ' ' A T Bol+ length = slab+ 2° Field Ya"x 6"x 8" (ASTM A36) proper guardrail hefght.
. Ny clip topside washers if teel ttom Plat
Edge of shoulder — I ) @ ;; I I WOOD BLOCK TO RECTANGULAR WOOD BLOCK TO necl:essurylfo Slear weld. ?'??:;' Hg?es?“ ore RAIL SPLICE DETAIL
or widened crown, | | Direction of bolt
b G WO0D POST STEEL POST plocement is upwara. % LOW FILL CULVERT POST
o -
-~ Permissible square punching FOR USE ON NON-BRIDGE CLASS CULVERTS ONLY
! I 7 guide hole, 3" max. (Typ.) GENERAL NOTES
| | u,-,,a_ . Roi . . 13°- 6" A 1. The type of post (round wood post, rectangular wood post, or steel post)
—— ‘e Note: f;ef_ +‘r’|" Sp'lﬁede‘;g:j'ore o A U — P will be shown elsewhere in the plans. The exact position of MBGF shall be
WOOD BLOCK TO or The require ware. fef— ! § - 3" A o shown elsewhere in the plans or as directed by the Engineer. Steel posts
—_————— |/ I | i | to be galvanized in accordance with [tem 445, "Galvanizing."
TYPICAL POST ROUND WOOD POST ) {( P | @ I @,
E— : b ¥ b3 2. Rail element shall meet the requirements of Item 540, "Metal Beam Guard
€ 2%, x 1% " Siotted — - -—cp—- = —— i]_ = Fence" except as modified on the plans. The Contractor may furnish rail
Holes (Typical) o fl o J c!: | :!: KIS elements of 12 /2 or 25 foot nmominal lengths.
' w0
2 d:u — 1 = % 3. Button head "post" bolts (ASTM A307) shall be of sufficient lengih to extend
/ Valavy |2' through the full thickness of the nut (ASTM A563) and Type A (1 %" 0.D.)washer
Ya"x 2 2" Siotted é}nd not Ir/'nore than 1" beyond it. Button head “splice” bc5>/| ts (ASTM A307) are
Hol (Typical) "x 14" (or 2" long at triple rail splices) with a " double recessed
oles {lypica ELEVATION 12 Y2* (NOM.) W-BEAM SECT[ON Lot LASTM A563) . 9 8
25 foot sections may also be supplied (See General Note 2) . . . . .
4, Fittings (bolts, nuts, and washers) shall be galvanized in accordance with
Item 445, "Galvanizing." Fittings shall be subsidiary to the bid item.
MBGF 1ength of need (L) ,\’
I * % Terminal Anchor Section (TAS) 6 -3 | 6 -3 L 6-3" | 6 -3" | 5. Crown shall be widened to occommodate the Metal Beam Guord Fence.
25 | | | | | 6. The lateral opproach to the guard fence, shall have a slope rate of not more
TT T T T Ll ] than 1V: 10H.
H || || || || $ 7. Unless otherwise shown in the plans, guard fence placed in the vicinity of curbs
- I shall be positioned so that the face of curb is located directly below or behind
E'\ M_ cround Line | Post Bolt Length the foce of the block. Rail ploced over curbs shall be installed so that the post
Terminal Anchor Direction of os V° T leng bolt is located approximately 21 inches above the gutter pan or roadway surface.
(See Options Below) I, T Troff! aries
* % TERMINAL ANCHOR SECTION (TAS) djacent Traffic Splice Bolt Length 8. If solid rock is encountered within 0 to 18" of the finished grade, drill a 22"
Terminal onchor sections ore only for downstreom use, when T " or 2" dig. hole, 24" into the rock, or drill two 12" dia. front to tlagsk oyerlqp;]::;?q .
. . . £ 4 holes, 24" into the rock. If solid rock is encountered below 18",drill a dia.
located cutside the horizontal clearonce orea of opposing traffic. hole, 12" into the rock or to the standard embedment depth, whichever is less.
Oval Shoulder ]]]]]]m:[% Any excess post length, ofter meeting these depths, mgy be field cut to ensure
Button Head proper guardrail mounting height. Backfill with a cohesionless material.
Provide 4 odditional %" holes in i .
end of terminal rail section W-Beam with 9. Posts shall not be set in concrete, of any depth.
standard splice Bu.r.!.o" HEAD BOLT
8 ~ 5%"x 2" hex bolts with nut 5 ° connection - 10. Special fabrication will be required at installations having o curvature of
ond 1 ¥4"x 3"x ¥ " plote wosher. Post and Splice Bolts less than 150 ft+. radius.
R 10" x Yg" x 15 5" (See General Note 3)
1Y ot 11. The terminal anchor section (TAS) post shall be set in Class A concrete .
g’ Holes . W-Beom Rail (unless otherwise shown in the plans) in accordance with Item 421, "Hydroulic
Cement Concrete.” Concrete shall be subsidiary to the bid item requiring
Top of 70° 2 — an construction of the terminal anchor section (TAS). Terminal anchor post to
Finished Max be galvanized in accordance with [tem 445, "Galvanizing."
Grade — - Connector
Max. Top of g g (See detalll 12, Unless otherwise shown in the plans, o composite material post ond/or
\ ° o Top.of El¥e block that meets the requirements of DMS-7210, "Composite Material Posts
1Y oe Grade ERS and Blocks for Metal Beam Guard Fence" may be substituted for posts
L 6°x ¥ “x 6" min. ;S0 0 / L NE-Se and/or blocks of similar dimensions. ;he Construction Division, TxDOT
16 ¥, bent to 70° T« W8 X 18 - 4 ~ 1" Dia. N EES maintains a Material Producer List (MPL) for producers of materials
:r 2 Z‘s sﬁ: 5% "x16 ¥ " W8 X 18 ! -;33 (2' -4" minm ﬂ Holes for %™ x 2" 'ﬂﬂ’_"‘_x @ Note: Terminal Connector to be conforming to DMS-7210. Only producers on the MPL can furnish composite
welded to 70° or 127 T ] (27 -4" min) ﬂ ~ Hex Bolts with Nut and useg wi:r) fer?inal anchor material posts and/or blocks.
x ¥ "x 16 ¥a" plate _— ! %" 0.D. Washer post options 2.
- 0. . 10 Ga.
bent to 70° OPTION (1 o [ ONLY FOR USE IN MAINTENANCE REPAIRS OR
_ T —
Note: This anchor post requires four odditional %" holes . LeTion 12) TS —e— o Tu HIGHLY CONSTRAINED SITE CONDITIONS.
. . . . . . Note: This anchor post requires the use of the 10 ga. 3 Y
tshop or field) in the rail member with eight %" hex terminal connector with four %" hex bolts with
bolts with nut and plate washer. v o 2 o6 -
nut and washer, # Design
TERMINAL ANCHOR POST OPTIONS 7Y Division
. ion of ~ 1" Di 1 Texas Department of Transportation Standard
rect \ 4 ~ 1" Dia. P Jed
(See General Note 11) Ue'rm-lno\ roi Holes 8~ x 1 Vg
Terminal b Terminal 4" aVe" lott Holes.
" Anchor Post Notes: N\ «~" Anchor Post |"—4""_4"i ?Sge ggfeOBES
Either concrete aonchor may be used L L 1oy T T for hardware)
. . . ) s —e_ _@_
with either post option above. ] ] = | 1 ME TAL BE AM GUARD F ENCE
18" dia. round No construction joint is allowed I I —30" square x "y —o—|—o—
/_by 5 - 0 ceep in the concrete anchor., X 1 1 1 2°- 4 ceen . —e !
& or 16" square Terminal rail moy be bolted to I n or 36" dEa. ~X - T
S by 5'- 0 post ond in twist position prior N 0 " roung (min.) ~ T 7 MBGF -1 9
. Deep Anchor to placing concrete anchor. ™ I | by 2°- 4" - —_—e— o—
n Deep Anchor ]
If concrete anchor is precast, i \_
the hould be compacted Te :
r,_._.__al Gsed?::ngdD:y Th: (E;ng‘mger?, ‘9[ 2y g Vaux ¥ FILE: mbgf19.dgn on: TxDOT |cx: KM |nvr: BD ck: VP
when placed in the field. X lotted Hole ©T>(DOT NOVEMBER 2019 CONT |SECT JoB HIGHWAY
RN TERMINAL CONNECTOR o
ace face Oof pos .
TERMINAL CONCRETE ANCHOR OPTIONS approx. on ¢ of anchor For connection hardware to concrete rails, DIsT COUNTY SHEET No.
(See General Note 11) see the MBGF transition standards. 39




NO WARRANTY OF ANY KIND IS MADE BY TXDOT FOR ANY PURPOSE WHATSOEVER,

TXDOT ASSUMES NO RESPONSIBILITY FOR THE CONVERSION OF THIS STANDARD TO OTHER FORMATS OR FOR INCORRECT RESULTS OR DAMAGES RESULTING FROM ITS USE.

“TEXAS ENGINEERING PRACTICE ACT",

THE USE OF THIS STANDARD 1S GOVERNED BY THE

DISCLAIMER:

Toenail with one 6"
16d Galv. nail to &

prevent block rotation

\\\h— 6"x 8"x 6°Lg. CRT

Post w/3 Y»" Dia.
Holes.

Finished
Hk&ks\g/r_ Grade

Notet

.

CRT Post Detail)
WOOD BLOCK TO RECTANGULAR
WOOD (CRT) POST

Showing the required
3Y," Dia. holes.

Round Wood CRT Post

6 - 3"

L

Breakaway holes in
either (CRT) post type,

shall be oriented parallel
to tangent of curve

12"
2 aVa~ 4Ya" 2"

L 0 1 ~ %" Button Head
) g —t— Post Bolt with Nut and

1 ¥"0.D. Washer.
N ™
1
" Dia x 6'- 3"Lg. CRT S

(See General Note 3)
7
Post w/2 2" Dia. fo] o)

Holes.
| I
'WFTnished dj“ | 'tb
| Grade ‘—‘K
8 ~ 5" Button Head

WOOD BLOCK TO Pk Splice Bolts ond Nuts

(See General Note 3)
ROUND WOOD (CRT) POST L
Showing the required

<> Direction of

_—idjocent Traffic

TV 2 %" Dio. holes. - RAIL SPLICE DETAIL
Z o
Min g MBGF or MBGF
Transition
e
we)

End MBGF or

6"x 8"x 14" Treated Do not use MBGF Transition
Wood Block Washer begin MBGF (SR) See Rail
8" between Bolt o .
|-—— Heod ond L~ Splice Detail
5% " Button Head Rail .
Post Bolt with " \
Nut & 1 ¥"0.D. B I |{See General Note 10}
Washer (See General | _ | _ ~ E
Note 3). %" Dia. T- T~ 2
hole in post & block. P &
| ™ -
Vori ™~ o CRT Posts spoced at 6'- 3"
aries S - (See CRT Post Detail)
2°-0" Typ | o~ g
- © g Standard MBGF Posts
- ko] @ - =
e g , ~\ See Rail
2 '»" Dia. holes o = / b////F__ Splice Detail
(required w/7" Dia. S o | ! ¢
round post) are to be | | : 5 v 7 g
oriented parallel 1 1 ey 0 ~ _
to tangent of curve o x ~ -
: : i Begin Payment
1 1 ' for MBGF
I I © End MBGF (SR)
_ 1 Roadway
or
Dr iveway
(CRT) POST DETAIL
CONTROLLED RELEASE TERMINAL POST PLAN VIEW
Two or more wood CRT post(s) are required ot ony radius SHOWING TYPICAL RADIUS
installation located at intersecting roadways or driveways. The required radius is shown elsewhere on the plons,

w N

-

w

-~ o

o]

[{=}

13.

GENERAL NOTES

The type of (CRT) post (round wood post, or rectangular wood post) will
be shown elsewhere in the plans. The exact position of MBGF shall be
shown elsewhere in the plans or as directed by the Engineer.

Steel posts are not permitted at CRT post positions.

Rail element shall meet the requirements of I[tem 540, "Metal Beom Guaord
Fence" except as modified on the plans. The Contractor may furnish rail
elements of 12 /2 or 25 foot nominal lengths.

Button head "post” bolts (ASTM A307) shall be of sufficient length to extend
through the full thickness of the nut (ASTM A563) and Type A (1 ¥ 0.D.})washer
and not more than 1" beyond it. Button head "splice” bolts (ASTM A307) are

%" x 1 V4" (or 2" long at triple rail splices) with a 3" double recessed

nut (ASTM A563),

Fittings (bolts, nuts, and washers) shall be galvanized in accordance with
1tem 445, "Galvaonizing." Fittings shall be subsidigry to the bid item,

Crown shall be widened to accommodate the Metal Beam Guard Fence.

The lateral approach to the guard fence, shall have a slope rate of not more
than 1V: 10H.

Unless otherwise shown in the plans, guard fence placed in the vicinity of curbs
shall be positioned so that the face of curb is located directly below or behind
the face of the block. Rail placed over curbs shall be installed so that the post
bolt is located approximately 21 inches above the gutter pan or roadway surface.

I[f solid rock is encountered within 0 to 18" of the finished grode, drill o 22"
dia. hole, 24" into the rock, or drill two 12" dio. front to back overlapping
holes, 24" into the rock. If solid rock is encountered below 18",drill a 12" dia.

hole, 12" into the rock or to the standard embedment depth, whichever is less.
Any excess post length, after meeting these depths, may be field cut to ensure
proper guardrail mounting height. Backfill with a cohesionless material.

Guardrail posts shall not be set in concrete, of any depth.

Special rail fabrication will be required at installations having a curvature of
less than 150 ft+, radius. The required radius shall be shown on the plans.

The terminal anchor section (TAS) post shall be set in Class A concrete
(unless otherwise shown in the plans) in accordance with Item 421, "Hydraulic
Cement Concrete." Concrete shall be subsidiaory to the bid item requiring
construction of the terminal anchor section (TAS). Terminal anchor post to
be galvanized in accordance with [tem 445, "Galvanizing.”

Unless otherwise shown in the plans, a composite material post and/or
block that meets the requirements of DMS-7210, "Composite Material Posts
and Blocks for Metal Beam Guard Fence" may be substituted for posts
and/or blocks of similar dimensions. The Construction Division, TxDOT
maintains a Material Producer List (MPL) for producers of materials
conforming to DMS-7210. Only producers on the MPL can furnish composite
material posts and/or blocks.

DATE:
FILE

Driveway (TAS) (EA.) Standard MBGF (TAS) Terminal Anchor Section can not be installed.
6 - 0"t 6 - 3 6 - 3"
' -t -+ - Finished
Y fat Grade e 2 Ya"y ipm
VK| [ 7 _“\\\ 1Y, 1Y
AT 7
- € ¥a”
- P Ve IR
I d//
- | |
5 I, Finished ' | —_ .
\ A Grade Au
w (3'- 0") (W8 x 18) Anchor Post, - "
i set 18" into concrete footing. Slots " x 1

E E
eraio, | L ELEVATION LAYOUT

min, GENERAL NOTES

1. The "Driveway"” Terminal Anchor Section is ONLY to be used
where the ROW is Iimited and W8 x 18
a standard 25 ft. {TAS) Terminal Anchor Section, is too long. (3'- 0"

within driveway locations,

2. Terminal anchor post shall

3. All steel shall be galvanized after fabrication in
"Galvanizing. "

accordance with Item 445,

"DRIVEWAY" TERMINAL ANCHOR SECTION

Only for use within driveway locations, where a standard

PLATE WASHER FOR METAL BEAM
(Galvanized after fabrication)

Plate Washer
2" x 6 ¥a" x ¥

%" x 2" Anchor Bolts
with 1 ¥ " 0.D.washer

ond hex nut RAIL ADAPTER

in Class A concrete.
ANCHOR POST Rail - 10 gauge
(Galvanized after fabrication)

6 Ys" _J

—le

L_ 6 "

ONLY FOR USE IN MAINTENANCE REPAIRS OR
HIGHLY CONSTRAINED SITE CONDIT]ONS,

.,#— N Design

Division
l Texas Department of Transportation Standard

METAL BEAM GUARD FENCE
- (SHORT RADIUS)

MBGF (SR) -19

FILE: mbgfsri9. dgn whw|mw MM ck: VP
©T>(DOT NOVEMBER 20192 CONT |SECT JoB HIGHWAY
REVISIONS
DIsST COUNTY SHEET NO.
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GENERAL NOTES

50° -0" 1. FOR SPECIFIC INFORMATION REGARDING [NSTALLATION AND TECHNICAL GUIDANCE OF THE
g{éngh[ggNngT;;;(gSD SYSTEMS, INC. (432)263-2435. 3616 OLD HOWARD COUNTY AIRPORT,

2. FOR INSTALLATION, REPAIR AND MAINTENANCE REFER TO THE; MSKT END TERMINAL,
HARDWARE FOR (POST 8) THRU (PQST 3) PRODUCT DESCRIPTION ASSEMBLY MANUAL (PUBLICATION~06271T7),

3. APPLY HIGH INTENSITY REFLECTIVE SHEETING, "OBJECT MARKER" ON THE FRONT FACE

POST 7 POST 6 POST 5 POST 4 POST 3 POST 2 OF THE DEVICE PER MANUFACTURER’'S RECOMMENDATIONS. OBJECT MARKER SHALL CONFORM
, 6 -3" X 6 -3 . 6 -3" . 6 -3~ X 6 -3" o -3 TO THE STANDARDS REQUIRED IN TEXAS MUTCD.

| | N
I T 6 !
L3 Y | 4. FOR POST (LEAVE-OUT) INSTALLATION AND GUIDANCE SEE TXDOT'S LATEST ROADWAY MOW
L Vyms W] | ] STRIP STANDARD.
I L.; | I I I T

STANDARD |
31" MBGF

I
I 46°-10 Vs
POST 8

e == IC eI = it | 5. HARDWARE (BOLTS, NUTS, & WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH ITEM 445,

T | \@ \_@ \_@ "GALVANIZING". FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.

: W-BEAM MGS W-BEAM MGS W-BEAM MGS W-BEAM GUARDRATL  SEf IMEACT (;'N“D/ 6. SYSTEM SHOWN USING STEEL WIDE FLANGE POSTS WITH COMPOSITE BLOCKOUTS.
| RAIL SECTION RAIL SECTION PLAN VIEW RALL SECTION END SECLION DETAIL MSKT 7. A COMPOSITE MATERIAL BLOCKOUTS THAT MEETS THE REQUIREMENTS OF DMS-7210, MAY BE
2 IMPACT HEAD SUBSTITUTED FOR BLOCKOUTS OF SIMILAR DIMENSIONS. SEE CONSTRUCTION DIVISION
MATERIAL PRODUCER LIST (MPL) FOR CERTIFIED PRODUCERS.

8. IF SOLID ROCK IS ENCOUNTERED IN THE AREA OF (POST 1) AND / OR (POST 2) CONTACT THE
TRAFFIC FLOW MANUFACTURER, & REFER TO THE LATEST ROADWAY MBGF STANDARD FOR [NSTALLATION GUIDANCE.

POSTS SHALL NOT BE SET IN CONCRETE.

SYSTEM MUST BE ATTACHED TO STANDARD 31" MBGF.

UNDER NO CIRCUMSTANCES SHALL THE GUARDRAIL WITHIN THE MSKT SYSTEM BE CURVED.

A FLARE RATE OF UP TO 25:1 MAY BE USED TO PREVENT THE TERMINAL HEAD FROM
ENCROACHING ON THE SHOULDER. THE FLARE MAY BE DECREASED OR ELIMINATED FOR SPECIFIC
INSTALLATIONS, IF DIRECTED BY THE ENGINEER.

THE SYSTEM IS SHOWN WITH TWO 12'-6" MBGF PANELS, ONE 25’ -0" MBGF PANEL IS ALSO
ALLOWED IN THEIR PLACE.

| % NOTES:
. 1. lTEM@COMPOSITE BLOCKOUTS INSTALLED
| AT LINE POST(8) THRU LINE POST(3).
2. ITEM®WOOD BLOCKOUTS CAN BE USED AS ALTERNATE.

BEGIN LENGTH OF NEED

L‘—END PAYMENT FOR MSKT INSTALLATION

| A

POST 8 7@ eost 7 POST & O eosts POST 4 ™

T = - el
U

— T i 23

i

LEIL]

Es

100t
[v]
[]
g
UL

NO WARRANTY OF ANY KIND IS MADE BY TXDOT FOR ANY PURPOSE WHATSOEVER,

TXDOT ASSUMES NO RESPONSIBILITY FOR THE CONVERSIONOF THIS STANDARD TO OTHER FORMATS OR FOR INCORRECT RESULTS OR DAMAGES RESULTING FROM [TS USE.

"TEXAS ENGINEERING PRACTICE ACT".

THE USE OF THIS STANDARD IS GOVERNED BY THE

DISCLAIMER:

DATE:
FILE

A DRIVING CAP WITH A TIMBER OR PLASTIC INSERT SHALL BE USED WHEN DRIVING POSTS 3-8
TO PREVENT DAMAGE TO THE GALVANIZING ON TOP OF THE PQST. SPECIAL DRIVING CAP TO BE
USED ON LOWER POSTS 1 & 2 TO PREVENT DAMAGE TO THE WELDED PLATES.

| 11 Y \_ | | | AN \_ | | ﬁ- ITEM
FINISHED | | FINISHED | | ITEM | OTY MAIN SYSTEM COMPONENTS
h Il GRADE | | I [ GRADE I » 81,9 I T NUMBERS
h 3-a h h I H lI A 0 n SEE POST 1 A 1 | MSKT IMPACT HEAD MS3000
b Ll H h h H H DEPTH || DEPTH | |\ CONNECTION B | 1 | W-BEAM GUARDRAIL END SECTION, 12 Ga. |SF1303
) oy ¥ oy | B 3 6 -0" 6-0" AlL C 1 POST 1 - TOP (6" X 6" X Yg" TUBE) MTPHP 1A
(POST 3-8) | L POST D 1 | POST 1 - BOTTOM (6° WEX15) MTPHP 1B
N SOIL PLATE ON E 1 POST 2 - ASSEMBLY TOP UHP2A
INSTALLATION DEPTH
ELEVATION VIEW I | | DOWNSTREAM SIDE F | 1 | POST 2 - ASSEMBLY BOTTOM (6° W6X9) _ |HP2B
I I '\@ G I | BEARING PLATE E750
= u R Ll H 1 CABLE ANCHOR BOX S760
POST 2 POST 1 J ' | BCT CABLE ANCHOR ASSEMBLY ET70
NOTE: SEE (GENERAL NOTE 14) FOR DRIVING CAP INFORMATION. K ! | GROUND STRUT M5785
L 6 WEx9 OR W6x8.5 STEEL POST P621
SEE NOTES: ¥ — M 6 | COMPOSITE BLOCKOUTS CBSP-14
N 1 | W-BEAM MGS RAIL SECTION (9 -4 4"} 612025
0 2 W-BEAM MGS RAIL SECTION (12'-6") G1203A
N T P | & | WOOD BLOCKOUT 6" X 8" X 14" P675
ALTERNAT T T SHOWN.
Vo' % 1 Yy" A325 BOLT _ ’ﬁ[@) L iT:m:‘\;EsE i';zo'fg Ozkg": % % G | 1 | W-BEAM MGS RAIL SECTION (25 -0 61209
WITH CAPTIVE WASHER X ITEM(Q) 25° GUARD :—:ENCEUPANEL SMALL HARDWARE
) % % a 2 | %" x 1" HEX BOLT (GRD 5) B5160104A
b | 4 | % WASHER 0516
/2" STRUCTURAL NUT 3" c 2 56 " HEX NUT NO516
WITH STRUCTURAL WASHER d 25 %" Dia. x 1 'Y4" SPLICE BOLT (POST 2) B580122
e 2 | %" Dia. x 9" HEX BOLT (GRD A449) B580904A
f 3 | %" wASHER w050
9 |33 | %" Dia. H.G.R NUT NO50
D ‘ I h 1 ¥%" Dia. x 8 Yo" HEX BOLT (GRD A449) B340854A
¢ | N N - v
Yo* X 14" A325 BOLT St STRUCTURAL T | s SRR e T 100
z ‘ WITH STRUCTURAL WASHER GRADE k ]2 NCHOR CABLE HEX NU N100
WITH CAPTIVE WASHER POST 2 IMPACT HEAD POST 1 | 2 1 ANCHOR CABLE WASHER W100
SECTION A-A CONNECTION DETAIL CONNECTION DETAIL m_| 8 | Ver x 1VAT 4325 BOLT WITH CAPTIVE WASHER |SB12A
SECTION B-B L AN o2 n 8 | Y2" STRUCTURAL NUTS NO12A
ANCHOR BRACKET o 8 | ! Ve” 0.D. x ¥% " 1.D. STRUCTURAL WASHERS | WO!2A
- ) 1 | BEARING PLATE RETAINER TIE CT-100ST
q 6 %" x 10" H.G.R. BOLT B581002
r 1 | OBJECT MARKER 18" X 18" E3151
j‘"’ Design
5 -0" 50° APPROACH GRADING = ) Division
APPROX 5'-10" i i g l Texas Department of Transporiation Standard
STANDARD 1
- MBGE | l
L g 8 g i i i i i i FE— 77 %o SINGLE GUARDRAIL TERMINAL
1 "—"—————7——————————————————————— B Lz'-o" MAX. APPROACH GRADING o T MSKT-MASH-TL-3
EDGE OF PAVEMENT RAIL OFFSET (1V:10H OR FLATTER) TRAFFIC FLOW
NOTE: ADJUST WIDTH ACCORDINGLY WHEN OFFSET 1S USED. (OFFSET "OPTION" SHOWN) (2531 MAX SEE PRODUCT ASSEMBLY MANUAL
FLARE RATE) FOR ADDITIONAL GUIDANCE. SGT (I 25) 3] - I 8
FILE: sgt12s3118.dgn DN:TxDOT _|CKiKM |DW:VP |CK=CL
APPROACH GRADING AT GUARDRAIL END TREATMENTS (©) TxDOT: APRIL 2018 CONT [SECT JOB HIGHWAY
NOTE: TXDOT GENERIC APPROACH GRADING LAYOUT NOTE: THIS STANDARD IS A BASIC REPRESENTATION OF THE REVISIONS
USED FOR ALL TANGENT TYPE END TREATMENTS. MSKT END TERMINAL, IT IS NOT INTENDED TO REPLACE -
THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. ISt COUNTY SHEET NO.
41




M: \DWG-54\5460—22.506\DWG\CIVIL C3D 2018\5460—22.506 _DET1.DWG

05/02/2023 — 11: 42AM

CKTURNER

INLET SIZE # OF INLET OPENINGS

NOTES TO DESIGNER: 0 2
FOR INLET DEPTH "D" GREATER THAN 10'-0", 15' 3
DESIGNER IS REQUIRED TO PROVIDE SPECIAL DETAIL. Y™ 3
FOR INLET WIDTH “"L" GREATER THAN 20'-0", NUMBER OF

DESIGNER 1S REQUIRED TO PROVIDE SPECIAL DETAIL.

INLET OPENINGS

3-0" | ,\ILENGTH OF OPENING "L" | 3-0" BARS N
GUTTER TRANSITION _ GUTTER TRANSITION —_—— = ——
] SYMMETRICAL ABOUT ¢ 6 - — - —
TOOLED CONSTRUCTION /
JONT \ TP viEW
N
[ | | [ - curs
— _— — .
iR e == A == E mams u [T 2o TR P
] —/ T CONSTRUCTION JOINT T — BARS N
LIP OF GUTTER ||/~ (sec secmon " & 87 &
R3"
.
. J11 \ I . N _
7 I “
TRANSVERSE BEAM - __ — I
FRONT ELEVATION VIEW <] 3-0° |4| z |
CENTER OF 24" DIA. 2'-0 [ BARS C (TOP & BOTTOM SLAB)
FORMED HOLE FOR . . .
FRAME AND COVER 67 A,-LENGTH OF OPEN'NG i 1 & SIDE_SECTION END SECTION
PER 33 05 13-D#17 | |
AR
NOTES: [ BARS Y TRANSVERSE BEAM DETAIL
LOCATION OF RING AND COVER TO BE % . (FOR 15' AND 20" INLETS)
AT BOTH ENDS OF INLET. FOR 15=FT = -T— M— BARS F @ 7 k™ 0.C.
AND 20-FT INLETS, ADD RING AND @ NOTES:
COVER (FOR 3RD OPENING) ON -

DOWNSTREAM SIDE OF TRANSVERSE
BEAM, UNLESS OTHERWISE DIRECTED -
BY ENGINEER.

1. MATERIALS AND WORKMANSHIP SHALL CONFORM WITH THE REQUIREMENTS OF CITY OF
FORT WORTH STANDARD SPECIFICATION 33 49 20, CURB AND DROP INLETS.

BARS F @ 7 X" 0.C.

BARS B - TOP SLAB @ 7 %" O.C. 2

THE PIPE IS TO COME INTO THE INLET BARS G - BOTTOM SLAB @ 7 k" O.C.

AT THE DOWNSTREAM LID. A
FIELD CUT BARS B & C T0 CLEAR [ -

3-0"

ALL CONCRETE SHALL HAVE A MINIMUM COMPRESSIVE STRENGTH fc = 3,000 PSI AT 28
DAYS.

MANHOLE 8BS0 3. ALL REINFORCING STEEL SHALL BE GRADE 60.
TOOLED | = =Tt—= .
CONSTRUCTION 4, CHAMFER ALL EXPOSED EDGES %" EXCEPT WHERE OTHERWISE NOTED,
JOINT
K 5. ALL REINFORCING STEEL SHALL HAVE MINIMUM 2" COVER TO CENTER OF BAR, UNLESS
- —_ — —_ OTHERWISE NOTED.
/
6. ALL DIMENSIONS RELATING TO REINFORCING ARE TO CENTER OF BARS.
]_-__ _/ | \ BARS E - TOP SLAB — BARS A @ 7 %" O.C.
A SYMMETRICAL ABOUT ¢ B - 7. LOCATION OF STRUCTURE AS SHOWN IN PLANS REFERS TO CONTROL POINT AT THE FACE cnmsropnsn i
- /2 CONTROL POINT OF CURB AND MID-POINT OF THE INLET, AS SHOWN ON THIS DETAIL. S
3-0 0,,,~. T2r3s A
8. FIELD CUT AND BEND BARS AS NECESSARY TO ACCOMMODATE STORM DRAIN PIPE PER nh A
PLAN VIEW TYPICAL MANHOLE / PIPE PENETRATION DETAIL (33 49 10-D415).
THE SEAL APPEARING ON THIS DOCUMENT WAS
9. A TOOLED CONSTRUCTION JOINT SHALL BE PLACED ALONG ALL VERTICAL FACES N ORZED Bt CHESYoPHER 1 GHA R E 1735 ON
ABUTTING CONCRETE PAVEMENT. 05/02/2023. ALTERATION OF A SEALED DOCUMENT

WTHOUT PROPER NOTIFICATION TO THE RESPONSIBLE
ENGINEER IS AN OFFENSE UNDER THE TEXAS
10. STANDARD INLET DEPTH "D" FOR NEW CONSTRUCTION SHALL BE 4'-0" AT UPPER END, ENGINEERING PRACTICE ACT.

AND 4'-9" AT OUTLET END. OTHER DEPTHS MAY BE USED BASED ON PROJECT SPECIFIC
CONDITIONS. MINIMUM 2% FALL SHALL BE USED IN ALL CASES.

11, CONTRACTOR TO PLACE THE REVERSIBLE RING WITH FLANGE ON TOP,

NO. DATE REVISION

4060 BRYANT IRVIN ROAD
Pacheco Koch FORT WORTH, TX 76109
817.412.7155

TX REG. ENGINEERING FIRM F-469

a Westwood company | Tx REG. SURVEYING FIRM LS-10008001

ORT WORT CITY OF FORT WORTH, TEXAS REVISED 04-30-2021 CITY OF FORT WORTH CURB INLET DETAIL

MARKUM RANCH ROAD WIDENING

STANDARD STORM DRAIN INLET
(SHEET 1 OF 2) 33 49 20-D405 MARKUM RANCH ROAD WIDENING

TARRANT COUNTY, TEXAS

DESIGN DRAWN DATE JOB NO. SHEET NO.
MAY
CKT ECW 2053 5460-22.506 42




24" DIA. ACCESS .
RING AND COVER - 8
PER 33 05 13-D417

INLET DEPTH SHALL BE
SHOWN ON STORM DRAIN
PLAN & PROFILE SHEETS.

CONSTRUCTION

|

|

|

|

|

|

PERMISSIBLE |
JOINT :
|

|

|

|

SECTION A

* NOTE: DIMENSION SHOWN FOR 6”
CURB. INCREASE LENGTH
BY 1” FOR EACH ADDITIONAL
1” OF CURB HEIGHT.

TES:
CONNECT EYE BOLT TO INLET WALL
ADJACENT TO CENTER OF MANHOLE
LID

CONNECT EYE BOLT 18” BELOW
TOP OF BOX

3/8” HARDENED IRON CAST CHAIN
SQUARE SHAPED TO RESIST CUTTING.

CHAIN LENGTH OF 3 1/2" ALLOWS
GRATE LIDS TO BE SET ASIDE TO
ACCESS CATCH BASIN.

T e
I :}\\ 2% USUAL

INLET DEPTH "D”

(SEE

—F
"D” MINUS 1’0"

Tl

BARS A (#4)

TRANSVERSE BEAM

(15" & 20" INLETS ONLY)

BARS C

TOP SLOPE 1.5% (¥s"/FT)
TOWARD CURB

1-3"x4” GALVANIZE
EYE BOLT INSTALLED —

FOR CHAIN CONNECTION R~
* SEE NOTES

BARS C @ 7 %~ O.C.

BARS B @ 7 % o.c,\ \
D : < “ B b

PLASTIC MANHOLE B
STEPS SPACED AND
SPREAD STAGGERED .

(PER 33 49 10-D414) »
ONLY FOR "D" > 5'-07 .

BARS F @ 7 %" O.C. ’
2’1 K : .<
BARS C @ 7 ¥ O‘C‘\'\
N

2-0" —=

0.07
0.04

4"

- [ e
&

/ \w
<\
L4

»

|

[N

]

&

6"

TOP ELEVATION AT CONTROL POINT
GUTTER‘DEF'RESSION

—

E=

CURB HEIGHT

f=——PERMISSIBLE CONSTRUCTION JOINT

(LIMITS OF STAGE 1 CONSTRUCTION)

TT~—BARS A @ 7 %’ O.C.
|

[>—BARS C @ 7 %" O.C.

JOINT

0.46 \‘/
e "W PLUS O'—8"

12"
Ly

RO.14

0.52 —

BARS B (#4)

7 2 . k4 ~ =
R B
BARS G @ 7 %" O.C.

SC
SECTION B

"D” PLUS 3"

L.

—= ’& 0.16

BARS F (#4)

"L” PLUS 0'-8"
BARS E (#4)

FORT WORTH

"W" PLUS 0'-8" }‘

BARS G (#4)

CITY OF FORT WORTH, TEXAS

STANDARD STORM DRAIN INLET
(SHEET 2 OF 2)

PERMISSIBLE CONSTRUCTION

0.76

BARS J (#4)

>/ 'K 1
ok—m/v 0.33

0.85 —<>\

BARS M (#4)

"W” PLUS 0'-8"

BARS N (#4)

BARS B @ 7 % 0.C.

BARS F—| lo

BARS G @
7 %" o.cC. of

BARS C

SECTION _C

REVISED 04-30-2021

33 49 20-D405

THE SEAL APPEARING ON THIS DOCUMENT WAS
AUTHORIZED BY CHRISTOPHER J. CHA, P.E. 112732 ON
05/02/2023. ALTERATION OF A SEALED DOCUMENT
WITHOUT PROPER NOTIFICATION TO THE RESPONSIBLE
ENGINEER IS AN OFFENSE UNDER THE TEXAS
ENGINEERING PRACTICE ACT.

NO.

DATE REVISION

4060 BRYANT IRVIN ROAD

Pacheco Koch |

FORT WORTH, TX 76109

TX REG. ENGINEERING FIRM F-469

a Westwood company | TX REG. SURVEYING FIRM LS-10008001

CITY OF FORT WORTH CURB INLET DETAIL

MARKUM RANCH ROAD WIDENING

M: \DWG-54\5460—22.506\DWG\CIVIL C3D 2018\5460—22.506 _DET1.DWG

05/02/2023 — 11: 42AM

CKTURNER

TARRANT COUNTY, TEXAS

DESIGN DRAWN DATE JOB NO. SHEET NO.
MAY
CKT ECW 2053 5460-22.506 43
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(3) VERTICAL REBAR IN BASE & RISERS
C #4 @ 2" 0.C. EACH CORNER

No warranty of any

TxDOT assumes no respansibility for the conversion

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

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

DISCLAIMER:

DATE:
FILE:

270 CORNER T TTTTTTmmmmmmmmmmmomees TOP ELEV TOP ELEV ~~--------rmmmmmmmmmmmmmmmmmms
(2) ADDITIONAL REBAR
: SEE SEPARATE #4 @ 2" 0.C. EACH WALL SEE SEPARATE
' F{3} VERTICAL REBAR IN REDUCED RISERS INLET OR LID DETAIL 1" TO JOINT INLET OR LID DETAIL
{ #4 @ 2" 0.C. EACH CORNER — N, .
. T L 2" TO CORNER U’)f - f@/_ BSHORT / BLONG *
5 fA E . : AJ 5 ADDITIONAL REBAR #4 EACH WALL wn
Al B O K o of 1" TO JOINT 5
: i €5 N9
! - i Q& ' =g
S (- § Su AT o«
f = . a . SHRINKAGE/TEMPERATURE WHEN S 32
| ! - lé Ry REQUIRED. SEE FABRICATION NOTE 4. UQ.J
Y% W Max~{ =— gé = ‘j
- - ] ' | 1 1
Vo o m
D C v - = - - : N
. L ~ ‘ . - }Q Y ~
' t ] n - m 1
Lo L T ? .. _’@ T
: : E - (2) ADDITIONAL REBAR E:
! : g S Dsuort /\ | #4 @ 2" 0.C. EACH WALL na U
R ) E : Q 98~ 1" TO JOINT do O
””””””””” I > Wy <
< A& DLONG (CN B B ne <
= = SHORT / LONG xun =
RWS 6" |=— =9 <
< .
., ADDITIONAL REBAR #4 EACH WALL
—fw X Wh— =1 TYP L 1" T0 JOINT
PLAN VIEW "A" B : ™ =
: . (2) ADDITIONAL REBAR T
SQUARE REDUCED RISER OPTION . L T . #4 @ 2" 0.C. EACH WALL Pt BREY
1" TO JOINT
3 y . ) N 3
= , N . \ =
C = © ,” ‘.‘ L BSHORT / BLONG ,'{ '\\ o =
E MAX HOLE DIA - |.-.-_]z/2u TYP MAX HOLE DIA E
T OR KO DIA . OR KO DIA T
@ (TYP ALL SIDES) | (TYP ALL SIDES) ] jaa)
Angle of entry Angle of entry ’ \‘\ ,” . “‘ ,'J
is less than is greater Zn N J SHRINKAGE/TEMPERATURE b L
or equal to 7° than 7° =~ . . R WHEN REQUIRED. SEE . ,'
fB BJ ~ N s / FABRICATION NOTE 4. N L
i wn = = T / - - I
a | . “<\ f A ' @
} }
PIPE CONNECTION T Acrorr + Avone ! i
DETAIL % W Max— == s VoW Max - l=—
Connect pipes within 7° of normal to PB wall. W X &Y Wi=— W X &Y Wi=—
If necessary, use pipe elbow or curved
]/2 W Max — approach alignment to stay within this limit. SECTION A'A SECTION B'B
SQUARE REDUCED RISER OPTION ROUND REDUCED RISER OPTION
FABRICATION NOTES: ; ; ; ;
1. Provide Class "H" concrete in accordance with Item 421 and having a minimum compressive strength of 5,000 psi. m%g:{ﬁy};jinﬂensmns are clear dimensions, unless noted
2. Provide Grade 60 reinforcing steel or equivalent area of WWR )
,,,,,,,,,,,,,,,,,,,,,,,, [ 3. Provide typical clear cover of 1 15" to reinforcing steel at interior or exterior walls,
4. Walls or slabs with a thickness of 8" or greater require shrinkage and temperature reinforcing steel. Provide steel area = 0.11 in?/ft each way.
5. No substitution is allowed for vertical and horizontal #4 bars in corners.
" " 6. Manufacture base and risers to nearest 3" increment. HL93 LOADING
48" DIA 5= 7. Design tongue and groove joints for full closure on both shoulders. Minimum spigot depth is 3"
8. Provide lifting devices in conformance with Manufacturer's recommendations. §'® Bridge
—={ W X W f=— 9. See sheet PDD for sizes, dimensions, and reinforcing steel not shown. Division
I Texas Department of Transportation Standard

PLAN VVIEW "B" INSTALLATION NOTES:

If required elsewhere. Inverts (benching) to be provided by Contractor. Concrete or mortar used for invert

is subsidiary to specified inlet or manhole.
ROUND REDUCED RISER OPTION 2. Seal tongue and groove joints with preformed or bulk mastic in conformance with Manufacturer's
recommendations. Tongue and groove joints may be grouted no more than 1" between each section, PRECAST BASE

or % the joint depth, whichever is greater.

3. Do not grout rubber gasket joints without Manufacturer's recommendation.
4. For rigid pipe, cut hole in thin wall panel (K0O) 4" Max, 2" Min larger than pipe 0D.
5. For flexible pipe, consult boot/seal Manufacturer's specification for placement tolerance
and hole size. Center pipe in hole and install boot/seal per Manufacturer's specification.
GENERAL NOTES: PB
1. Precast Base consists of base slab, base unit, risers (as required), reducing slab (as required), and
reduced risers (as required). See sheet PDD for sizes. FILE prestd01-20.dgn on: TxDOT |£r< TxDOT |uw TxDOT I"‘ TxDOT
2. Designed according to ASTM (C913. ©T)(DUT February 2020 CONT | SECT JoB HIGHWAY
3. Payment for precast base is subsidiary to the specified inlet, per Item 465, "Junction Boxes, Manholes, and Inlets." REVISIONS
DisT COUNTY SHEET NO.
44
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Detail "A" i Detail "A" Detail "A"

J L
e 1)

>
z

MAX

9\
_.._9“_._

| L] e n
w@ o ﬂ m X @ﬂy LLke odl 'LEe ol
ELEVATION VIEW ELEVATION VIEW f ELEVATION VIEW ELEVATION VIEW
#4 AS SHOWN #4 AS SHOWN #4 AS SHOWN
DIA + 4 DIA + 4" DIA + 4"
4‘W+16r / ﬁwqaré“f / } T‘wquzﬁ"« /
5 5 2 AN
> > f__
Detail "A" E:EE éi
e Lo o, Lo od,

F® ‘ PLAN VIEW PLAN VIEW PLAN VIEW PLAN VIEW

X WI NO OPENINGS SHIP LOOSE RING & COVER 32" DIA CAST-IN RING & COVER 32" DIA CAST-IN RING & GRATE

STYLE 'FG' STYLE 'Sl' STYLE 'RH’ STYLE 'RC’ STYLE 'RG’

/#4 @ 12" 0.C.

ORIENT TAPER TO CORRESPOND
WITH ROADWAY CROSS-SLOPE.

[

J L

L S— i °3 B =

1

T — il ] B

i |

w"'_@ ww‘

STYLE 'SFG' | * * o
ELEVATION VIEW ELEVATION VIEW ELEVATION VIEW

A A A @Marches inside face of wall of precast base or riser below inlet

»‘ 9" ‘ 16" |=—

= —_ = —_ = —_
1T e | e | —T e—T —] .

— ™~ ™~ ™~

| s s | s | s | s | s | | oo ol
| s | s | s | S [ e |
s | e | —  — a— — Joa) e oM
| s | s | | —| a— ~— ~ —
| — | — — — — + + . +
| s | s | e | — —
| e— | — — e— —
s | s | e | —  — — = = =
s | e— | — — o— c—

@ | s | e | — e— a—1 q Q@ ‘ ) @ ' 1 HL93 LOADING SHEET 1 OF 2

s | s | s | e | —| —

. | e— | — — e— — -~ . ®

Brid,

s | o | s—  — o— — ridge
s | s | s | s | s | — . . Division
e [ s s e [ ] I Texas Department of Transportation Standard
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D duimen b D nen - Cduiwenk PRECAST SLAB LID
o . ol o . of o . ol

W
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w

PSL
PLAN VIEW PLAN VIEW PLAN VIEW Fie prestd05-20.dgn on TxDOT [ck: TaDOT [ow TxDOT [ce TxDOT
CAST-IN FRAME & GRATE SHIP LOOSE FRAME & GRATE EXPOSED REBAR ©rxpoT F.Lb IIIII HSZOZD cont | secr 108 HIGHWAY
STYLES 'FG' & 'SFG' STYLE 'SH' STYLE 'ST' =




DISCLAIMER:

No warranty of any

TxDOT assumes no respansibility for the conversion

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

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

DATE:
FILE:

Short Span Long Span

Reinf Steel Reinf Steel
Style Size (X x Y) w @ A x B (nominal) Area Area
SL 3'x3 6" n/a 0.37 in’/ft 0.37 in’/ft
RH,RC,RG,5H,51,FG | 3'x3 6" 3'x3" or 32" Dia 0.37 in?/ft 0.37 in’/ft
SFG 3'x3 6" 3I'x3 0.32 in’/ft 0.32 in?/ft
SL 4'xq 6" n/a 0.34 in*/ft 0.34 in’/ft
RH,RC,RG,5H,51,FG | 4'x4' 6" 3'x3" or 32" Dia 0.41 in’/ft 0.41 in’/ft
SH,51,FG 4'x4 6" 4'x4q 0.41 in?/ft 0.41 in’/ft
SFG 4'xq 6" 4'x4' 0.32 in*/ft 0.32 in’/ft
SL 3'x5 6" n/a 0.39 in’/ft 0.39 in’/ft
RH,RC,RG,5H,51,FG | 3'x5' 6" 3'x3 or 32" Dia 0.48 in’/ft 0.48 in’/ft
SH,51,FG 3'x5 6" 3'x5 0.48 in*/ft 0.48 in*/ft
SFG 3'x5 6" 3'x5 0.32 in’/ft 0.32 in’/ft
5L 4'x5' 6" n/a 0.42 in’/ft 0.42 in’/ft
RH.,RC,RG,SH,51,FG | 4'x5' 6" 3'x3 or 32" Dia 0.42 in*/ft 0.42 in’/ft
SH,51,FG 4'x5' 6" 4'xd 0.63 in’/ft 0.63 in’/ft
SH.51,FG 4'x5' 6" 3'x5 0.66 in’/ft 0.66 in’/ft
SL 5'x5' 6" n/a 0.36 in*/ft 0.36 in‘/ft
RH.,RC,RG,5H,51.FG | 5'x5' 6" 3'x3 or 32" Dia 0.43 in?/ft 0.43 in’/ft
SH.51,FG 5'x5' 6" 4'xd’ 0.63 in’/ft 0.63 in’/ft
SH,51,FG 5'x5' 6" 3'x5 0.63 in‘/ft 0.63 in?/ft
SL 5'x6' 6"/8" n/a 0.48 in’/ft 0.48 in‘/ft
RH,RC,RG,5H,51,FG | 5'x6' 6"/8" 3'x3 or 32" Dia 0.48 in’/ft 0.48 in’/ft
SH,51,FG 5'x6' 6"/8" 4'x4' 0.60 in*/ft 0.60 in’/ft
SH,51.FG 5'x6' 6"/8" 3'x5 0.60 in’/ft 0.60 in?/ft
SL 6'x6’ 6"/8" n/a 0.43 in’/ft 0.43 in?/ft
RH,RC,RG,SH,51,FG | 6'x6' 6"/8" 3'x3 or 32" Dia 0.56 in‘/ft 0.56 in?/ft
SH,51.FG 6'x6’' 6"/8" 4'x4 0.56 in’/ft 0.56 in’/ft
SH.51,FG 6'x6’ 6"/8" 3'x5' 0.59 in’/ft 0.59 in?/ft
SL 8'x8 8'/10" n/a 0.45 in*/ft 0.45 in*/ft
RH,RC,RG,5H,51,FG | 8'x¢& 8/ 10" 3'x3" or 32" Dia 0.45 in?/ft 0.45 in’/ft
SH.51,FG 8'x8' g8'/10" 4'xd’ 0.45 in?/ft 0.45 in?/ft
SH,51,FG 8'x8' 8'/10" x5 0.45 in*/ft 0.45 in?/ft

®See sheet PDD for corresponding wall thickness (W) of base unit or riser.

Construct cast-in-place reinforced concrete apron,
when shown elsewhere in plans.
Apron is subsidiary to PSL. Apron is
1'-6" Min width around precast zone drain.

concrete.

Use Class "A"

"*3‘/4 " Min Typ

DETAIL "A"

(Reinforcing not shown for clarity)

When an apron is to be cast around
PSL, use detail above to create an

apron ledge on all 4 sides.

FABRICATION NOTES:

1. Locate penetration (Style 'RH'), ring and cover (Style ‘RC’), ring and grate (Style ‘RG'),
and frame and grate (Style 'FG') in a corner. Only one penetration is allowed per
slab fid.

2. Provide Class "H" concrete in accordance with Item 421 and having a minimum
compressive strength of 5,000 psi.

3. Provide Grade 60 reinforcing steel or equivalent area of WWR.

4. Provide clear cover of 3" to reinforcing from lower outside shoulder of slab for
structural reinforcement, and 2" from top of slab for shrinkage and temperature
reinforcement. Place short span reinforcing closest to surface.

5. Slabs with a thickness of 8" or greater require shrinkage and temperature
reinforcing. Provide steel area = 0.11 in’/ft each way.

6. No substitution is allowed for diagonal #4 bars around openings.

7. Design toengue and groove joints for full closure on both shoulders. Minimum
spigot depth is %"

8. Provide lifting devices in conformance with Manufacturer's recommendations.

INSTALLATION NOTES:

1. Precast slab lids are intended for direct traffic and may be placed in roadway.

2. Seal tongue and groove joints with preformed or bulk mastic in conformance
with Manufacturer's recommendations. Tongue and ?roove Jjoints may be
grouted no more than 1" between each section, or % the joint depth, whichever
is greater.

3. Do not grout rubber gasket joints without Manufacturer's recommendation.

4. Initial installation of grade adjustment rings for Styles 'RH' and 'SH' is limited
to 1'-0" Max as shown.

5. Grade adjustment rings for Styles 'RH' and 'SH' may be increased to 2'-0" Max
when future construction affects final grade of structure. Make adjustments
greater than 2'-0" with additional risers. Adjustments can be made up to Max
depth shown on sheet PDD. Structure must be evaluated if Max depth will be
exceeded.

6. Qrient long dimension of grate slots perpendicular to traffic, uniess noted
otherwise on plans

GENERAL NOTES:

1. Designed according to ASTM C913.

2. Payment for lid is per Item 465, "Junction Boxes, Manholes, and Inlets" by type,
style, size, and opening size (when applicable).

Cover dimensions are clear dimensfions, unless noted
otherwise.

HL93 LOADING SHEET 2 OF 2
e Bridge
Division
I Texas Department of Transportation Standard

PRECAST SLAB LID

PSL

FILE prestd05-20.dgn o TxDOT  |cx: TxDOT |uw TxDOT  [cx: TxDOT
©T)(DOT February 2020 coNT | SECT 108 HIGHWAY
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DISCLAIMER:

ity for the conversion

No warranty of any
of this standard to other formats or for incorrect results or damages resulting from its use.

TxDOT assumes no responsi

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

kind is made by TxDOT far any purpose whatsoever.

DATE:
FILE:

PCO Inlet Width as shown on Plans

Curb 10'-0" . ) 10-0" Curb
Transition Curb and Gutter | ! Depressed Gutter ! Transition Curb and Gutter
| |
L ~—Permissible Construction Jt L - Permissible Construction Jt
= Y RPN o e
- 1 = [} 1 1
= : SRS O o i
= L SIS DL H ; \ —]
L e — e E— R R T - ; -t _I T TTTTTTTTTTTTTTT 1 , Tttt E() QD %
*— | — — | |= —
C = j=]
E—— : ] : e
o5 ™ : : o £
= ! ! =
s3 Sg
o ® ol
G} G

SHOWING TYPE I, IIa & III Curb and Gutter

“—Top Face of Curh

“—Top Face of Inlet

“— 1" pref Bitum Fiber Material (Typ) ——

PLAN

“—Top Face of Curb

SHOWING TYPE II & IV Curb and Gutter

Curb 10'-0" PCO Inlet Width as shown on Plans 10-0" Curb
Transition Curb and Gutter Depressed Gutter Transition Curb and Gutter
(—Transition Curb and Gutter e — Top of Inlet ~— Depressed Gutter Line —t= Transition Curb and Gutter
" Pref Bitum Permissible
Top of Curb ~—Permissible Fiber Material ¢~ Normal Gutter Line " Pref Bitum Construction Jt — Top of Curb
@ Construction Jt Fiber Material
) N ©
2 n
‘ =N | | — | | LE J
} — F o il [ e ﬁ
| b e mc e e e e e e = I e 4 |
. T — ; /
RO, R RTRTRTR: S o e —— e e —— : S SN YS
Co o
L L

SHOWING TYPE I, lla & Il Curb and Gutter

Bottom of Curb and Gutter—

ELEVATION

}/Zu

o

2R
Normal Gutter Line

Depressed Gutter Line

In" Pref Bitum

Tap Face of Inlet

Top of Inlet
) W

SHOWING TYPE II & IV Curb and Gutter

6"

— 3" Gutter
Depression

Fiber Material

Bottom of Curb
and Gutter

6"

SECTION AT GUTTER AND INLET

Reinforcing steel not shown for clarity.

CONSTRUCTION NOTES:

Align top face of curb with PCO Inlet as shown.

MATERIAL NOTES:
Provide ¥" Preformed Bituminous Fiber Material.

GENERAL NOTES:

See Precast Curb Inlet Qutside Roadway (PCO)
standard for details and notes not shown.

See Concrete Curb and Curb and Gutter (CCCG-12)
standard for details and notes not shown.

Curb and Gutter Transitions is paid for and in
accordance with Item 529, "Concrete Curb, Gutter, and
Combined Curb and Gutter."

Preformed Bituminous Fiber Material is subsidiary
to PCO Inlet.

B e Bridge
Division
I Texas Department of Transportation Standard

CURB AND GUTTER
TRANSITION DETAILS
FOR PCO INLET

CGT-PCO
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DISCLAIMER

rranty of any
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assumes no responsibility for the conversion

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

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

BOX DATA

TxDO

made by TxDOT for any purpose whatsoever

w

I
3
=
w

SECTION DIMENSIONS REINFORCING (sq. in. / ff,)@ @
Fill M Lift

5 H T B TS Height| (Min} Weight

(ft.) (ft.) (in.) (in.) (in.) (ft.) (in.) Asl AS2 AS3 AS4 ASS As7 ASE (tons)
5 2 8 7 6 < 2 - 0.19 0.27 0.18 0.14 0.19 0.19 0.17 6.0
5 2 6 6 6 2<3 44 0.22 0.20 0.16 0.14 - - - 5.1
5 2 6 6 6 3-5 44 0.16 0.14 0.14 0.14 - - - 5.1
5 2 6 6 6 10 36 0.15 0.14 0.14 0.14 - - - 5.1
5 2 6 6 6 15 36 0.20 0.18 0.18 0.14 - - - 5.1
5 2 6 6 6 20 36 0.26 0.23 0.24 0.14 - - - 5.1
5 2 6 6 6 25 36 0.33 0.29 0.29 0.14 - - - 5.1
5 2 6 6 6 30 36 0.39 0.34 0.35 0.14 - - - 5.1
5 3 8 7 6 <2 - 0.19 0.31 0.21 0.14 0.19 0.19 0.17 6.6
5 3 6 6 6 2<3 45 0.18 0.24 0.19 0.14 - - - 57
5 3 & 6 6 3-5 36 0.14 0.17 0.16 0.14 - - - 57
5 3 6 6 6 10 36 0.14 0.16 0.17 0.14 - - - 57
5 3 6 6 6 15 35 0.16 0.21 0.22 0.14 - - - 57
5 3 6 6 6 20 35 0.21 0.27 0.28 0.14 - - - 57
5 3 6 6 6 25 35 0.26 0.34 0.34 0.14 - - - 57
5 3 6 6 6 30 35 0.31 0.41 0.41 0.14 - - - 57
5 4 8 7 6 <2 - 0.19 0.33 0.24 0.14 0.19 0.19 0.17 7.2
5 4 6 6 6 2<3 45 0.16 0.27 0.22 0.14 - - - 6.3
5 4 6 6 6 3-5 45 0.14 0.19 0.18 0.14 - - - 6.3
5 4 6 6 6 10 36 0.14 0.18 0.18 0.14 - - - 6.3
5 4 6 6 6 15 35 0.14 0.23 0.24 0.14 - - - 6.3
5 4 6 6 6 20 35 0.17 0.30 0.31 0.14 - - - 6.3
5 4 6 6 6 25 35 0.21 0.37 0.38 0.14 - - - 6.3
5 4 6 6 6 30 35 0.25 0.44 0.45 0.14 - - 6.3
5 5 8 7 6 < 2 - 0.19 0.35 0.26 0.14 0.19 0.19 0.17 7.8
5 5 6 6 6 2<3 45 0.14 0.29 0.24 0.14 - - - 6.9
5 5 6 6 6 3-5 45 0.14 0.21 0.20 0.14 - - - 6.9
5 5 6 6 6 10 45 0.14 0.19 0.20 0.14 - - - 6.9
5 5 6 6 6 15 36 0.14 0.24 0.25 0.14 - - - 6.9
5 5 6 6 6 20 35 0.15 0.31 0.32 0.14 - - - 6.9
5 5 6 6 6 25 35 0.18 0.38 0.39 0.14 - - - 6.9
5 5 6 6 6 30 35 0.21 0.46 0.47 0.14 - - 6.9

W
[
<
Q

@Fcr box length = 8'-0"

@ASI thru AS4, AS7 and AS8 are minimum required areas of
reinforcement per linear foot of box length. AS5 is minimum
required area of reinforcement per linear foot of box width.

75 S TS5
=1
3 ‘ M |
1 /| |
L
. ﬁ — N
- /i ] L
I 4d Min A \
radius (Typ) 1 W Max
AS1 2" Max for TS = 5"
Tl radius (Typ) 4" Min
—AS2 (top)
AS3 (bottom) for TS = 6"
T A54 (side) 7"
1" @Mimmum length is equal to (Typ)
(Typ) spacing of longitudinal As4— 1
reinforcing plus 2" (Typ)
TS
« | nl| A
N / / :E /
N~ I L
: [
[
Longitudinal /
reinforcing
CORNER OPTION "A" CORNER OPTION "B"
FILL HEIGHT 2 FT AND GREATER
© %' Min (Typ)
6" Min ‘ | 2 Max (Typ)
s Longitudinal
| hl W reinforcement
- L#. s & o
B
AS2 (top) @Ou(er cage

AS3 (bottom) AS2 (top)

AS53 (bottom)

circumferential
reinforcement
at groove end.

SECTION A-A

(Showing top and hottom
slab joint reinforcement.)

=) ) Ts
& AS2 —AS7 / /
/ / [/
- —
=~ f/ [ ] [ ] [ ] [ ] _‘\
| d
4d Min "
radius (Typ) ASS p ?Tga: =
13— AS4 ar =
4" Min
1" (Typ unless for TS = 6"
x noted otherwise)
70
(Typ)
i LS 2 Max
radius _rASf
21 (Typ)
" 453 /
~
/L f
e - // _
7 L
T/

CORNER OPTION "A" CORNER OPTION "B"

FILL HEIGHT LESS THAN 2 FT

@Leng[h is equal to spacing of longitudinal
reinforcing plus 2*. (10" Min) (Typ)

MATERIAL NOTES:

Provide 0.03 sq. in./ft. minimum longitudinal reinforcement
at each face in slabs and walls. This minimum requirement
may be met by the transverse wires when wire mesh
reinforcement is used.

Provide Class H concrete (f'c = 5,000 psi).

GENERAL NOTES:

Designs shown conform to ASTM C1577. Refer to ASTM C1577
for information or details not shown.

See Box Culverts Precast Miscellaneous Details (SCP-MD)
standard sheet for details and notes not shown.

In lieu of furnishing the designs shown on this sheet, the
contractor may furnish an alternate design that is equal to
or exceeds the box design for the design fill height in the
table. Submit shep plans for alternate designs in accordance
with Item "Precast Concrete Structural Members (Fabrication)'.

HL93 LOADING
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No warranty of any
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The use of this standard is governed by the "Texas Engineering Practice Act”.
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DISCLAIMER

DATE:
FILE:

- /See Detail “A“

6" Min
and usual \\ Precast
| culvert
wall

Cast-in-place

W (Place 4 ~ #4's
as shown }@

i

| —— Cement

concrete box
stabilized J

backfill

©

L
L
;
s
|-
B /BN concrete closure

R A
r-o (=)

2 Typ

Min

Precast

i

Z

-0 ()

2" Typ

|
R

Cast-in-place

Cement stabilized

backff.’/@

End of "Concrete
Box Culvert”

MULTIPLE UNIT SECTION B-B

PLACEMENT

See Section Thru Curb

detail for curb details \
)

Finished grade
(roadway slope)

Max

\

Place additional
layer of 6 ~ #4's
spaced at 6" max

End of concrete as shown

box culvert for

Oy
payment ( Bars C
N o] o . I f ) . .
5 2

C ~ Curb hei’ghf@

o ) o o )
ol e -2 - o ] N

5= = F—-=——— -z t-=----=
1
3" chamfer é@ ( ]
(See General Pi ecfast
Notes) concrete

box top

3-0" Min (ﬂosure@

slab

T ~ Less
than 8"

SECTION THRU TOP SLABS LESS THAN 8"

10
Extend exposed
reinforcing inside

] and outside a min
of 4" into gap

ANGLE DETAIL

Concrete closure

Outside face
reinforcing

8" wide band

Inside face
reinforcing

SECTION A-A

Inside face

End of
concrete
box culvert
for payment
(Typ)

) concrete closure
) (Place 4 ~ #4's
Cement as shown.)
| stabilized @

backfﬁh‘@ -
DETAIL "A" ()

Finished grade
(roadway slope)

@

usual

Hi#4) —

3" chamfer {
(See GENERAL )"-
NOTES) |

2

—=©End of concrete

1'-0" Min extension

}—— Cast-in-place

tm——— Precast

WINGWALL CONNECTION

(Also applies to safety end treatment.)

SECTION THRU CURB

-4y

QUANTITIES PER FOOT OF CURB

Concrete 0.037 CY

somin. DG 20" Min___, (Typ)
o1

@ o 1'-0" Min extension (Typ)

5"(6‘14/

1
il

t

Cement stabilized
backfill between

multi-boxes ( : )

End of cast-in-
" place concrete
i closure N

L]

PLAN OF SKEWED ENDS

(Showing multi-box placement.)

BARS C (#4)
Reinforcing Steel 4.12 Lb (Spa

BARS K (#4)

Joint

@ 0" Min to 5'-0" Max. Estimated curb heights are shown elsewhere in the plans. For
structures with pedestrian rail, bicycle 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 Box Culvert Rail Mounting Details (RAC) standard

sheet for structures with bridge rail other than T631 or T631LS.

maintain cover. For curbs less than 3" high, Bars K may be omitted.

®» © O

Faor curbs less than 1'-0" high, tilt Bars K or reduce bar height as necessary to

Extend curb, wingwall, or safety end treatment reinforcing into concrete closure,
Bend or trim, as necessary, any reinforcing that dees not fit into closure area.

Provide a 3'-0" Min cast-in-place concrete closure. Break back boxes in the field

or cast boxes short. Provide bands of reinforcing in the closure that are the same

size and spacing as in the precast box section. Provide #4 longitudinal

reinforcement spaced at 12 inches Max within the closure. Except where shown
otherwise, construct the cast-in-place closure flush with the inside and outside

faces of the precast box section.

O ©

For multiple unit placements, adjust the length of the closure for the interior walls
as necessary. Provide a 3-0" Min cast-in-place closure in the top slab, bottom slab,
and exterior wall. See Section B-B detail when interior walls are cast full length.
Extend precast box reinforcing a minimum of 1'-0" into concrete closure (Typ).

Place bands of reinforcing matching the inside and oulside face reinforcing in the

gaps of the top and bottom slabs. Place a band matching the outside face reinforcing
of the wall in the gaps of the walls (placed in the outside face only). Tack weld the

hands to the exposed reinforcing at each peint of contact.

For vehicle safety, the following requirements must be met:

e For structures without bridge rail, construct curbs no more than 3" above

finished grade.

« 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 payment.

subsidiary to the box culvert for payment.

referred to elsewhere in the plans.

® 6 0 ©

Cement stahilized backfill between boxes is considered part of the box culvert

All curb concrete and reinforcing is considered part of the box culvert for payment.

Any additional concrete and reinforcing required for the clasures will be considered

1'-0" typical. 2-3" when the Box Culvert Rail Mounting Details (RAC) standard sheet is

For multiple unit placement with overlay, with 1 to 2 course surface treatment, or

with the top slab as the final riding surface, provide wall closure as shown in

Detail "A".

This dimension may be increased with approval of the Engineer to allow the precast

boxes to be tunneled or jacked in accordance with Item 476, "Jacking, Boring, or
Tunneling Pipe or Box". No payment will be made for any additional material in the

gap between adjacent boxes.

MATERIAL NOTES:
Provide Grade 60 reinforcing steel.
Provide ASTM A1064 welded wire reinforcement.
Provide Class C concrete (f'c = 3,600 psi) for the closures.

Provide cement stabilized backfill meeting the requirements of Item 400,

"Excavation and Backfill for Structures."
Any additional concrete required for the closures will be considered
subsidiary to the box culvert.

GENERAL NOTES:
Designed according to AASHTO LRFD Bridge Design Specifications.

Refer to the Single Box Culverts Precast (SCP) standard sheets for details and

notes not shown.

Chamfer the bottom edge of the top slab closure 3 inches at culvert closure ends.

Cover dimensions are clear dimensions, unless noted otherwise.
Reinforcing bars dimensions are out-to-out of bars.

HL93 LOADING
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No warranty of any

TxDOT assumes no respansibility for the conversion

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

TABLE OF DIMENSIONS AND REINFORCING STEEL TABLE OF WINGWALL
(Wings for one structure end) REINFORCING WING DIMENSION FORMULAS:
. . . ) . Estimated Estimated (2~wings) (All values are in feet.)
Dimensions Variable Reinforcing Quantities Quantities Bar Si7e o Spa §
per ft of per ft of g &' — 90° - skew Hv =H+T+C
7 wing @ Toewall DI #6 ~ 1-0" Lw = (Hw) (SL) + cosine (8) for Type PW-1
Taximum Bars /1 Bars J2 (2~wings) (1~toewall) 02 | #6 = 1o = (Hw - ') (SL) + cosine (8) for Type PW-2 and Hw = 4
Frfngmg:—:_ w X Y 4 = (Hw - 0.5') (5L) + cosine (B) for Type PW-2 and Hw < 4
i-:ﬁ'/ g | spa % | spa | Reinf Conc Reinf Conc El #4 ~ 1-0" 3-0"
& & (Lb/Ft) | (CY/Ft) | (Lb/Ft) | (CY/Ft) F #4 _ 1-0" !‘—_| For cast-in-place culverts: )
26 | 210" 10" | 170" | 7| #4 | 10" | #4 | 10" | 4864 | 0406 | 685 | 0071 c T # | = | & BARS DI Liw = (N} (S) + (N + 1) ()] + cosine {6)
2'-9" 2'-10" 10" -0 7' | #4 | I'-0" #4 | 1'-0" 49.31 0.424 6.85 0.071 M1 #4 4 _ For precast culverts:
T 1 " " " o " Ltw = [(N) (2 U + S) + (N - 1) (0.5')] = cosine (8)
3-0 2'-10 10 1'-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)
3-3 | 2-100| d0 | r-o | 7| wa [ 1-0 [ #a [ r-o | 5332 062 | 685 | 0071 v | 21 | - 0o = (2XHw)(Lw) for Type PWi-1
- . 1 " ) " Tyt ) = (2fHw)(Lw) - 6 SF for Type PW-2 and Hw= 4'
3'-6° 2'-10 10 1'-0 7 #4 | 1I'-0 #4 | 1I'-0 53.98 0.480 6.85 0.071 TABLE OF = (2Hw)Lw) - 1.5 SF for Type PW-2 and Hw < 4'
4'-0" 3-2" 1-2" 1-0" 7" #4 | 1'-0" #4 | 1'-0" 55.77 0.532 6.85 0.071 TOEWALL
4'-6" 3-2" 1-2" 1'-0" 7t #4 | 1'-0" #4 1 1'-0" 59.77 0.568 6.85 0.071 REINFORCING Hw = Height of wingwall
5'-0" 3-9" -7 -2 7" #4 | I'-0" #4 | 1'-0" 63.45 0.632 6.96 0.075 P . Lw = Length of wingwall
e v o o " o T Bar | size No. Spa = 90° - skew Ltw = Culvert toewall length
5'-6' 3'-9 1'-7 1'-2 7 #4 | 1'-0 #4 | 1'-0 67.46 0.668 6.96 0.075 J3 #4 — 1'-0" N = Number of culvert spans
6'-0" 4'-4" 2'-0" 1'-4" 7| #5 | 1-0" #5 | 1'-0" 80.67 0.730 7.07 0.078 M2 #4 2 _ SL:1 = Channe! slope ratio. f'r'?le'fZOﬂfai'-‘
6-6" | 4-av | 2-0" | 1'-4" 7| #s | 1-0 | #5 | -0 85.05 | 0.768 7.07 | o078 ) #4 ~ o 3-0" o = guj’ferf;fi'e;”a’ value is 2:1)
7'-0" 5'-0" 2'-3" 1'-9" 8" #5 | 1'-0" #5 1'-0" 92.15 0.864 8.07 0.093 )
76 | 500 | 2.3 | 1o g | #5 | 10" | #5 | I'0" | 9654 | 0.902 | 807 | 0.093 BARS D2 shectS applicable box culvert standard
g-0" 5'-6" 2'-8" | I'-10" 8" | #5 6" #5 6" 139.04 0.962 8.13 0.095 & w - 4" Y + 36"
I
8'-6" 5'-6" 2'-8" | 1'-10" 8" | #5 6" #5 6" 144.47 1.000 8.13 0.095 N y
9'-6" 6'-0" | 2'-10"| 2'-2" g | #5 6" #5 6" 156.93 1.136 8.41 0.110 + : . I
10'-6" 6'-5" 3'-0" 2'-5" 9" #6 6" #5 6" 196.27 1.234 8.57 0.117 % g % T
11'-6" 7'-2" 3-6" 2'-8" i1 #6 6" #6 6" 230.13 1.438 9.52 0.140 v+ 8 L ; =
12-6" 7'-8" 3-g" | 2-11"| I'-0" | #7 6" #6 6" 28341 1.592 9.74 0.157 z
13-6" 8-2" 4'-0" 32" 1'-2" | #8 6" #6 6" 34872 1.804 10.02 0.186 BARS J1 BARS J2 BARS J3 BARS V
14'-g" 8-10" | 4'-5" 3-5" 1'-4" | #9 6" #6 6" 432.94 2.046 10.30 0.218
15'-6" 9-6" | 4'-10"| 3-8" I'-6" | #9 6" #7 6" 489.52 2.302 11.24 0.253
16-0" | o-11"| 5-0" | 3-11] -7 | #9 6 | #7 6" | 50572 | 2448 | 1147 | 0279 (F’e’d bend as needed.
Lw
Lw
o s @O\ A 3-0' Extend Bars 6 ("B
5L z £AN 3-0" Extend Bars G ¢ B 5L A (Typ) \& Wingwall
| @ Y, CRI & U @~ F \
£ ’;.r. +
\ , ®) —\T v
\ v? - SEET K — ] I—
A N il I 3 e = B AL A
11 gt =~ 5 -
. A\ A 3 v | Al o @' DI
v | i ; $ Culvert
Const = |2 walls
I e | " EYES
Const | " NS Joint — oo 3" weephole @ ~ Barrel
Joint —H %/—3 Weepho{e@ ~ !{ R /1:{' I reinf.
-
\ Bl | | iy
. N 1 i |ﬂ| D1
N e = y B ks e k| B i i e A 2 -
_ K pp. g, gl i e P g, . . g | PSRN (Y SRRP NP W S 5
= 2 [} | o —T—E2
EE / / , ..,_rﬁ * F— EZ@ ~ I / / f J T @ @ p—
™~ ’ 1 1 T 1 J i
I I T T 1 Wingwall Wingwall
T Lt NSy IS (g e
El=, ) M e M2 3 P RTIAL ELEVATION 5 SECTION C-C - PW-2
PARTIAL ELEV - PW-
PARTIAL ELEVATION - PW-I I 0 w
Culvert
100 Finished grade skew
y (roadway slope)
= I Ho
oo e h -
(Typ) ay = O |
P~ | u
—e G
‘ J1 /i | :
— o = 1 L Limits of culvert
R P S e N, = Limits of culvert k-—-—w //" barrel quantities
TSN I F barrel quantities y
| AN f 3 I / / /
T X 14 Y . = 77
H- Const joint 3" T = i T R R I I
_ L3 L2 e N N B = e e
l | - + N /-13 Ltw Lw
P— 1
N _*‘:TB_ I)r//{". M I‘Tl AN . 1 | e ~ tw | Culvert skew
5] g1 P : N F—
I M1 + 2" |l PLAN Length of wings based on PLAN
o N pY £2 Toe of slope p—] SL:1 slope along this line. p—
g R L Toe of slope
et
DETAILS FOR DETAILS FOR
SECTION A-A SECTION B-B NON-SKEWED BOX CULVERTS SKEWED BOX CULVERTS

(Showing wing reinforcement.)

@ Skew = 0°

@Ar discharge end, chamfer may be %" minimum.

@For 15° skew ~ 1"
For 30° skew ~ 2"
For 45° skew ~ 3"

Ouant:’t:’es shown are for two Type PW-1 wings. Adjust cancrete volume
for Type PW-2 wings. To determine estimated quantities for two wings,
multiply the tabulated values by Lw. Quantities shown do not include
weight of Bars D.

@Prow‘de weepholes for Hw = 5-0" and greater. Fill around weepholes
with coarse gravel.

@Exfend Bars E2 I'-6" minimum into the wingwall footing.

@Lap Bars M1 1'-6" minimum with Bars M2.

Place Bars G as shown, equally spaced at 8" maximum. Provide at least
two pairs of Bars G per wing.

{Showing wing reinforcement.)

(Showing 30° skew.)

@O" 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 Box
Culvert Rail Mounting Details (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 rafl, 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.

@ I'-0" typical. 2-3" when the Box Culvert Rail Mounting Details (RAC)
standard sheet is referred to elswhere in the plans.

@3*—0” for Hw < 4.

@6" for Hw < 4"

DESIGNER NOTES:
Type PW-1 can be used for all applications and must
be used if railing is to be mounted to the wingwall.
Type PW-2 can only be used for applications without
a rafling mounted to the wingwall.

MATERIAL NOTES:
Provide Class C concrete (f'c=3,600 psi).
Provide Grade 60 reinforcing steel.
Provide galvanized reinforing steel if required
elsewhere in the plans.

GENERAL NOTES:

Designed in accordance with AASHTO LRFD Bridge
Design Specifications.

Depth of toewalls for wingwalls and culverts may be
reduced or eliminated when founded on solid rock, when
directed by the Engineer.

See Box Culvert Supplement (BCS) standard sheet for
wingwall type and additional dimensions and information.

Quantities for concrete and reinforcing steel
resulting from the formulas given on this sheet are
for the Contractor's infarmation only.

Cover dimensions are clear dimensions, unless noted otherwise.
Reinforcing dimensions are out-to-out of bars.
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DATE:
FILE:

Cross pipe (Typ)

5L®
1

Pipe runner
(Typ)

WING DIMENSION CALCULATIONS:

Hw =H + T+ C - 0.250
Lw = (Hw - 0.333') (5L)

For cast-in-place culverts:
Atw = (N) (S) + (N + 1) (U)
For precast culverts:
Atw = (N} (2U + 5) + (N - 1) (0.500')

Total Wingwall Area (SF)
= (0.5) (Hw + 0.333") (Lw) (N + 1)
Total Concrete Volume (CY)
= [(Wingwall Area) (0.583') +
(Lw) (Atw) (0.583') +

(Atw) (1.167') (1.167' - 0.583')] + (27)

PIPE RUNNER
DIMENSION CALCULATIONS:

Pipe Runner Length
= (Lw) (K1) -(1.917)
Total Reinforcing (Lb)

Bottom
anchor = (1.55) (Lw) (Atw) +
pipe (Typ) (4.43) (Atw) +
Anchor (K2) (Hw) (N + 1) (Lw)
toewall
line C = Height of curb above top of top slab (feet)
Hw = Height of wingwall (feet)
K = Constant value far use in farmulas
Slope SL:1 K1 K2
31 ~ 1.054 -~ 7.45
ISOMETRIC VIEW OF 41 ~ 1031~ 849
TYPICAL INSTALLATION o1 - o1 ~ 1030
Atw = Anchor toewall length (feet)
Lw = Length of wingwall (feet)
N = Number of culvert barrels
u U SL:1 = Side slope ratio (horizontal : 1 vertical)
|——- See applicable box culvert standard for H, S,
T, and U values.
Backfill between Precast MATERIAL NOTES
recast culverts culvert :
E??Smeﬂab P | | Provide Grade 60 reinforcing steel.
T EL Provide galvanized reinforcing steel if required elsewhere in
! ' the plans.
z—7 ! % ! Adjust reinforcing as necessary to provide a minimum clear
\; . { cover of 1 %
D i HE I Provide Class "C" concrete (f'c = 3,600 psi).
- . H Precast Provide pipe runners, cross pipes, and anchor pipes meeting the
——C culvert requirements of ASTM AS53 (Type E or S, Gr B), ASTM A500 Gr B,
/, J __ o reinforcement or APl 5LX52.
H Provide ASTM A307 bolts.
A T 1 Galvanize all steel components, except the concrete reinforcing,
___‘ o [* - unless required elsewhere in the plans, after fabrication.
' 3 Repair galvanizing damaged during transport or construction in
j H accordance with the Item 445, "Galvanizing".
o 1
"‘{' * P GENERAL NOTES:
| ' Designed according to AASHTO LRFD Bridge Design Specifications.
N The safety end treatments shown herein are intended for use in
7 . those installations where out of control vehicles are likely to
1 E . traverse the openings approximately perpendicular to the pipe runners
Optional Pipe runners are designed for a traversing load of 1,800 pounds
AT OUTSIDE full width at yield as recommended by Research Report 280-1, "Safety

OF BOTTOM SLAB

(Cast-in-place culvert)

AT INTERIOR WINGWALL

(Precast culvert)

PLAN VIEWS OF CORNER DETAILS

@ Recommended values of slope are: 3:1, 4:1, and 6:1.

0" Min to 5-0" Max. Estimated curb heights are shown

elsewhere in the plans. For structures without railing
and curbs taller than 1'-0", refer to the Extended Curb

Wingwall and slab thicknesses may be the same as the

adjacent culvert wall and slab thicknesses (7" minimum).
It thicknesses greater than the minimum (7") are used,
no changes will be made in quantities and no additional

For vehicle safety, reduce curb height, if necessary, to

provide a maximum 3" projection. No changes will be
made in quantities and no additional compensation will

For culverts with C = 0", the precast culvert reinforcing

may extend 1'-0" minimum into wingwall. Wingwall Bars
D and R may be emitted. Otherwise, refer to the Wingwall
Connection detall on the Box Culvert Precast Miscellaneous

Finished 12" Lw
grade -
™ .é:fﬁ 3" Bars J and C ~ Spa at 10' Max 3"
fn
O A }
@ k"—:g:;\__\ F:f _q;.
TS 353
[ F ] G Conforms to slope z G
,,,,,,,,,,,,,,,,,,,, T x|~ 51_@ perpendicular to RS
= W roadway ==
R = =55 .
- Sox xS
Permissable - I S[SEED
construction —=4 [ ™ IT(E; o2
joint m 2he
T & Soyd
! @ .35
1S
J w R Wingwall
Soouw
o Too2
I N0 o
@ B3
____________________ 15 R Y (SRR VN SR PR [ AP B
. Ll L] L] L] L] .
L _!_t [ L] L] L] L] ] L] =
=
D F— ©
—sa <
2-0" 2-0" i |
CJ 155
TYPICAL WINGWALL ELEVATION ot
(Pipe runners not shown for clarity.)
Atw
7" s 7" U u
@ @ Top slab
of culvert
G Vo, L,
=1 - - | N
< o] . ; % : 5
\ h : 1 : : Y
| \ I s
* A ° ‘k
td J . il J R R
] }/211 I
Typ . *®
I o 70 @ F Wingwall | 7" @
: r? g } } i GorF GorF I' — Wingwall
~ 4] 1 A1 1
o 1 @ = —-TI* | }— Construction| |*
2 N = Joint AT TOP OF AT TOP OF
(Typ) ~ ~ (Typ) EXTERIOR WINGWALL INTERIOR WINGWALL
__\ _] _ . . . T T TN, L o (Cast-in-place culvert) (Cast-in-place culvert)
E ) s % 1o \ c
— Max
SECTION A-A
Provide 3:1 or flatter slope.
(Showing typical wingwall and wing slab
reinforcing. Pipe runners not shown for clarity.) @
TABLE OF
REINFORCING BAR Details (ECD) standard sheet.
I SIZES AND SPACING @
@
Uy
o 2% Bar | Size Spacing
22|e 110 ¥ "
5| 2 C #4 10" Max ? )
Tsls compensation will be allowed.
. |5 1-2" 8 W D #4 Match F and E @
S| E #4 1'-0" Max
o+ F
= - F #4 1'-3" Max
T . i G 46 s shown be allowed for this work.
- o B )| #4 10" Max ®
I——_J K | #4 1-0" Max
R #4 A h
BARS | BARS K BARS R Ll

(Length = 4'-3")

Details (SCP-MD) standard sheet.

Treatment of Roadside Cross-Drainage Structures”, Texas
Transportation Institute, March 1981.

The quantities for pipe runners, reinforcing steel, and concrete
resulting from the formulas given herein are for Contractor's

information only.

See the Box Culvert Supplement (BCS) standard sheet for additional

dimensions and information.

Alternate design drawings bearing the seal of a professional engineer
will be acceptable for precast construction of the safety end treatments.

Reinforcing dimensions are out-to-out of bars.

Cover dimensions are clear dimensfons, unless noted otherwise.
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DISCLAIMER:

ity for the conversion

No warranty of any

TxDOT assumes no responsi

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

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

DATE:
FILE:

l=—— ¢ %" x 12" Bolt with hex nut and

30 washer — centered in wingwall (Typ) —=

¢ Cross pipe (flush
with top of wingwall)

1% (Typ)
10 %"

Cross pipe
sleeve pipe

= @ Pipe i
: runners or |

! stub outs —=

¢ Outside

Eq Spa at 2-6" Max, 2-0" Min = S

=1 € Inside
et

wingwall

Measured at toe I

wingwall —=
|

OPTION B

of wingwall OPTION A

NOTE: At Contractor's option, make the cross pipe continuous across

the inside wingwalls. If eption is selected, omit the sleeve pipe and
make a 15" diameter through hole in the cross pipe to accept the

anchor bolt at the centerline of each inside wingwall.

CROSS PIPE INSTALLATION DETAILS

BOTTOM ANCHOR PIPE DETAILS

A Pipe runner length + 3"
r + ¥ cross pipe diameter

¢ Pipe runner ¢ Pipe runner

oy

=— Cross pipe

Cross

15" Dia hole

¢ Pipe runner

pipe —=i

|
I 5.0 pj 4" Dia
| 76" Dia _ through
LY through R hole
‘!/ hole o ~

OPTION A2

FOR USE IN OUTSIDE CULVERT BAY

Pipe runner length + 3"
+ 15 cross pipe diameter

| :
' I
.‘EJ %" Dia hole

¢ Pipe runner

Cross
g pipe —=

I
|
i 12"
i Typ
JEErER 3
] Tve 3
] g
Al -] a
| [
“ G E Anchor - Anchor
‘ ¢ % Dia A2 toewall —= | toewall
. through + 2 I '
I . hole (Typ) o2 6”_|_ 6" 3" Min
| +|™
‘:‘(: o ,3 1 clear 1
AT N
! 0
[ 3
. —~
I © OPTION Bl OPTION B2
k © Pl b MY ———
| U
: w
NS = BOTTOM ANCHOR TOEWALL DETAILS
|
| (Wingwall not shown for clarity.)
OPTION Al
Sleeve Jé'iﬁ; Dia{ hol
pipe \ < rough hole
| _.I_ ...... $ ______ _I _
|
: 12" i
| e .
i vp 12 |12
j T
i Typ | 2-0

CROSS PIPE
SLEEVE PIPE DETAILS

|
C ¢ %" Dia

(see Cross Pipe Installation Details)

OPTION A2

FOR USE IN INSIDE CULVERT BAY

CROSS PIPE AND CONNECTIONS DETAILS

:”ﬁ
through |
. hole (Typ) >
| +
)
Stub out B B - i -
|
=G %" Dia through | 15" Dia hofe@
1 : hole (at upper end . "
4% of pipe runner) g
OPTION Al Pipe runner length (See table for Max length)

NOTE: The separate pipe runner shown is required
when Cross Pipe Connection Option Al is used.

PIPE RUNNER DETAILS

@ Cross pipe is the same size as the pipe runner. Cross pipe stub out is the same
size as the anchor pipe.

@Note that actual slope of safety pipe runner may vary slightly from side slope.

Take care to ensure that riprap concrete does not flow into the cross pipe so
as to permit disassembly of the bolted connection to allow cleanout access.

@Affer installation, inspect the 1#2" hole to ensure that the lap of the safety pipe
runner with the bottom anchor pipe is adequate.

At fabricator's option, a heat bend to a smooth 5" radius or a manufactured elbow
(of the same material as the runner) may be substituted for the mitered and
welded joint fn the bottom anchor pipe.

MAXIMUM PIPE RUNNER LENGTHS AND
REQUIRED PIPE RUNNER AND ANCHOR PIPE SIZES
Pipe
Runner . . . : ; .
Pipe Pipe Pipe Pipe Pipe Pipe
Length Size 0.0. 1D size 0.D. 1.D.
10- 0" 3" STD 3.500" 3.068" 2" STD 2.375" 2.067"
19'- 8" 4" STD 4.500" 4.026" 3" 5TD 3.500" 3.068"
342 5" 5TD 5.563" 5.047" 4" STD 4.500" 4.026"
¢ %" Dia x 12" cross
pipe anchor bolt with
hex nut and washer \/
/
/ ‘ )
i~ ¢ 1" Dia bolt with
nut and 2 washers
[E—
f Stub out
Cross pipe
Culvert top . )
slab and curb Pipe runner
Culvert bottom SET bottom ¢ Pipe runner
slab slab
Boltom anchor pipe Il
Anchor toewall —
SIDE ELEVATION
(Showing pipe runner with Cross Pipe Connection Option Al and
Bottom Anchor Toewall Option B2. Wingwall not shown for clarity.)
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DISCLAIMER:

No warranty of any

TxDOT assumes no respansibility for the conversion

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

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

kind is made by TxDOT far any purpose whatsoever,

DATE:
FILE:

3" Min

2l

Unit length (varies)

e

24" Max
Safety Pipe (- Eqg Spa at 24" Max )
Runners [ |
(if required) | l
10" | —_— @‘Safety I
pipe runner ——e = | =
[ . S
. |
- M - - - _ - H
r- | j i j i
| f Al Elg
m I i Q|
Xl ' ol o=
Q| = h v =0
I ! '
K - -- 8 B 8 B § B .|
R
PLAN
{Showing bell end connection.)
(AN
&
Optional & Safety pipe runner
step slope (Typ) (if required) 3
Top face of safety end treatment §
(s
n [ - - Stope @ Optional casting =
Y i
N - fine for toewall 5
[ I
.y. Do )
i oo Flowline A
i oo v
i ‘\________» VVVVVVVVVVVVVVVVV ey A —_—t
TS ST 7 ©)
. |= 1& —
g nil=s 7

3" Min

LONGITUDINAL ELEVATION

(Showing bell end connection.)

@ Reinforcing to have
1" Min cover

Cement stabilized

bedding and

backfill @

5
Min

5
|

MULTIPLE PIPE INSTALLATION

OPTION WITH

SQUARE BOTTOM

SECTION A-A

1.D.

Pipe pjg

Safety pipe runner

¥%" Threaded
insert

——

G ¥" galvanized steel bolts

with washers and inserts

INSTALLATION DETAIL FOR
SAFETY PIPE RUNNERS

(If required)

’Dfpe Djg

Safety pipe

insert

s .
¥" Threaded

§ %" galvanized steel bolts
with washers and inserts

Top line of
F safety pipe runner

x
= :-Ffow!me

=
=

6"

5

¥" Threaded

insert

Safety pipe

runner

OPTION A

Pipe Dia
e

¢ %" galvanized steel bolts
with washers and inserts

Top line of
| safety pipe runner

o= j Flowline

=
nls

OPTION B

END DETAILS FOR INSTALLATION
OF SAFETY PIPE RUNNERS

(If required)

OPTION WITH
INVERT BOTTOM

Invert

section may
be produced
with spigot
or bell end
as required

REQUIREMENTS FOR
CULVERT PIPES AND SAFETY PIPE RUNNERS
Pipe Runners Required Pipe Runner Size
RCP Wall TP _ / q p
Pipe g wall Min Required
1.D. | Thickness| Thickness| "D" Stope | Length Single | Multiple | Nominal
@ Pipe Pipe Dia. 0.D. L.D.
12" 2 ris | 1700t | 61 a9 No | S o | sisTo | 25000 | 3068
15" 2y 1.30" | 2050" | 61 6-5" No |G lohs| 3sTD | 35000 | 3.068"
18" 2 g 160" | 2400" | 61 8- 0" No !""’zs‘pfggs 3"STD | 3500 | 3.068"
" " " " . ‘o Yes, for " " "
24 3 1.95 31.00 6:1 |11-3 No |G inks| ST | 3500 | 3068
30" ERZ 265 | 3850 | 61 |14-8 No Yes 4'STD | 4.500" | 4.026"
36" 4 275" | ass0 | 61 |[17-11| ves Yes 457D | 4.500" | 4.026"
42" 4 1 2.7 5250 | 61 | 20- 2 Yes Yes 457D | 4.500° | 4.026"

@Dfmension "D" is based on reinforced concrete pipe (RCP) meeting the requirements of ASTM C-76,

Class 111, (RCP Wall "B" thickness). Adjust "D" for any other wall thickness used. For thermoplastic

pipe (TP) take into account the annular space requirements for grouted connections.

@Siope as shown elsewhere in the plans. Slope of 6:1 or flatter is required for vehicle safety.

@‘Toewa” to be used only when dimension is shown elsewhere in the plans.

@FW the top 4" of void between precast end treatments with concrete riprap. Concrete riprap is

considered subsidiary to the item 467, "Safety End Treatment”.

@Ad;usr clear distance between pipes to provide for the minimum distance between safety end treatments.

@Provide cement stabilized bedding and backfill in accordance with the Item 400, "Excavation and Backfill for
Structures”. Bedding and backfill is considered subsidiary to the Item 467, "Safety End Treatment”. When
concrete riprap is specified around the safety end treatment, backfill as directed by Engineer.

@Thermopr‘astic pipe wall thickness may vary. Adjust accordingly. Thermoplastic pipe requires the safety

end treatments to have a bell end for grouted connections.

GENERAL NOTES:

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".

When precast safety end treatment is used as a Contractor's alternate

to mitered RCP, riprap will not be required unfess noted otherwise on

the plans.

Synthetic fibers listed on the "Fibers for Concrete" Material Producer
List (MPL) may be used in lieu of steel reinforcing in riprap concrete

unless noted otherwise.

Manufacture this product in accordance with Item 467, "Safety End Treatment”

except as noted below :

A. Provide minimum reinforcing of #4 at 6" (Grade 40)
or #4 at 9" (Grade 60) each way or 6"x6" - D12 x D12
or 5"x5" - D10 x D10 welded wire reinforcement (WWR).
B. For precast (steel formed) sections, provide Class "C" concrete

(f'c = 3,600 psi).

At the option and expense of the Contractor the next larger size of
safety end treatment may be furnished; as long as the "D" dimension

cast is that of the required size of pipe.

Pipe runners are designed for a traversing load of 10,000 Lbs at yield
as recommended by Research Report 280-2F, "Safety Treatment of Roadside
Parallel-Drainage Structures", Texas Transportation Institute, March 1981.

Provide pipe runners meeting the requirements of ASTM A53 (Type E or S,
Grade B), ASTM A500 (Grade B), or API 5LX52.

Galvanize all steel components except reinforcing steel after fabrication.
Repair galvanizing damaged during transport or construction in accordance

with the specifications.

Connect RCP using the Optional Joint for RCP detail shown or in
Connect TP by
grouting. See Pipe and Box Grouted Connections (PBGC) standard for
grouted connections with TP and precast safety end treatment.

accordance with Item 464, "Reinforced Concrete Pipe".

>

I Texas Department of Transportation

Bridge
Division
Standard

PSET-SP

PRECAST SAFETY END

TREATMENT
TYPE II ~ PARALLEL DRAINAGE

OPTIONAL JOINT FOR RCP FILE psetspss-21.dgn

on: RLW

cc KLR [ow JTR

[ car

(Showing joint between RCP and
precast safety end treatment.)
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DISCLAIMER:

No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

kind is made by TxDOT for any purpose whatsoever

DATE:
FILE:

PIPE O MINTMUM SINGLE PIPE MULTIPLE PIPE
PIPE | WALL "B" apn SLOPE| LENGTH
1.D. |[THICKNESS OF PIPE PIPE
UNIT SKEW RUNNERS SKEW RUNNERS
REQUIRED REQUIRED
3:1 2'-11"
12" 2" 17" 431 37-6" |<=45 deg No (=45 deg No
61 4’ -9"
3:1 3" -8"
15" 2 V" 20 1" 431 4" -7" [<=45 deg No <=45 deg No
681 6’ -5"
301 | 48"
18" 2 V" 24" 4: 1 5’ -g8" |<=45 deg No <=45 deg No
6: 1 8"'-0"
31| 6'-2" ¢=30 deg| No
24" 3" 31" 4:1 7'-10" |<=45 deg No
621 | 117-3" >30 deg Yes
321 | 77-10" l¢-15 deg No <=15 deg No
30" 3L 38 1o | 4 10" -1"
611 14 -8" | 15 deg Yes >15 deg Yes
3i1 ] 9'-5" =0 deg No
36" 4" 45 o | a1 [ 120 -3 =>0 deg Yes
6: 1 17 -11" >0 deg Yes
3:1 -1
42" q /5" 52 Yo 4:1 14" -5" | =>0 deg Yes =>0 deg Yes
6:1 21" -2"
Pipe Support ! B .
C safety Cradie Welded = & %" Galvonized Steel
Pipe Runner to Support Post ‘ Bolt & Nut with Washer
ﬁi) Flowline
Yo
—-
! I
!
¢ Pipe Support Post (Post to be same } ¢ ¥4" Galvanized
diameter as Safety Pipe runner and | Steel Bolts with
fitted in a formed pocket) | Washers and
Inserts

6" Min

END DETAIL FOR INSTALLATION

OF SAFETY PIPE RUNNERS

(If required)

Reinf to have
1" Min cover

Cement

Beddin
Backf1

Stabilized
g and
11

5
Min

MULTIPLE PIPE INSTALLATION

OPTION WITH
SQUARE BOTTOM

SECTION A-A

3" Min

s ﬁﬂiimgm Required Pipe Runner Size
afety Pipe
| Unit Length Varies Runner Pipe Pipe Pipe
[ Length Size 0.D. [.D.
7" Max Safety Pipe Runner Length (:) ) R
i I 1= 2" 3" sTD | 3.500" 3.068"
1" -g" I | =——— Precast end
. | ' ! section may o . .
End of paoyment for Pipe i i 4 be produced 15 - 6" 35" STD | 4.000 3.548
=—& Safety Pipe Runmers i e ] Y g;+ge??]gg;
(If required)—, i ol e b as required 20" -10" 4" STD 4.500" 4.026"
n N i
[
X E . " " " "
wl s X T OPTIONAL JOINT 35°- 4 5" STD | 5.563" | 5.047
ot s —_ £t -
o Trr = . (Showing joint between RCP and
) Precast Safety End Treatment)
- U
C g = 1E
See Detail "A =
Pocket is to be Formed to fit (:>DimensTon "D" is based on ASTM C-76, Class III, Wall thickness "B".

_nP
Optional

Step Slope

0.0. of Pipe Support

if Safety Pipe Runners are used.

PLAN

0"to 4"

"D

Sa
'
'
'
'
:
'

Safety Pipe Runner
(If required) (4)The top 4" of void between precast end treatments shall be filled
Top Face of Safety End Treatment

Post If any other wall thickness is used, dimension "D" must be adjusted

accordingly.

(:)S¢ope as shown elsewhere in plans. Slope of 3:1 or flatter is
required for vehicle safety.

with concrete riprap and shall be considered subsidiary to Safety
End Treatment.

Optional casting

(:)Ciecr distance between pipes shall be adjusted to provide for the
Iine for Toewal l i

nimum distance between safety end treatments

0"to 6"

(:)Meosured along Slope.

(:)Cemenf stabilized bedding and backfill shall be in accordance
L with the Item, "Excavation and Backfill for Structures”.

Min

3n

Bedding and backfill shall be considered subsidiary to the
(:) Item "Safety End Treatment". When concrete riprap is
- specified around the safety end treatment, backfill shall be
as directed by Engineer.

LONGITUDINAL ELEVATION

Pipe stub shall

Safety have an 0.D. of
Pipe

Runner— than the 1.D. of
the Safety Pipe
Runner

__ 4" to 3%B" less

N

|

PN
1\
S R

OPTION A DETAIL A

GENERAL NOTES:
Precast safety end treatment for reinforced concrete pipe may be used
for TYPE II end treatment as specified in Item "Safety End Treatment"
When Precast Safety End Treatment is used as a Contfractor’s alfernate
to mitered RCP, Riprap will not be required unless noted otherwise on

- = the plans.

~

;J9‘7444D7* Pipe List (MPL) may be used in lieu of steel reinforcing in riprap concrete
/a unless noted otherwise.

____________________________ Ly Manufacture of this product shall conform fo requirements of
| \ [tem "Safety End Treatment" except as noted below :
| | A. Minimum reinforcing shall be #4 at 6" (Grade 40)

: U or #4 at 9" (Grade 60) each way or 6 x 6 - Wi2 x Wi2
:_AS_CFOSS Pipe to / or 5 x5 - W0 x W0 welded wire reinforcement (WWR).
H be same size // B. Concrete for precast (steel formed) sections shall be Class "C"
HE as Safety Pipe with @ minimum compressive strength of 3600 psi.
Runner or /2" - At the option and expense of the Contractor the next larger size
larger of Safety End Treatment may be furnished; as long as the "D" dimension
- cast is that of the required size of pipe.
Pipe Runners are designed for a traversing load of 1,800 Lbs at yield
OPTION B as recommended by Research Report 280-1, "Safety Treatment of Roadside
Cross-Drainage Structures”, Texas Transportation Institute, March 1981,

(If required)

Invert

OPTION WITH
INVERT BOTTOM

Safety Pipe Runmners, Cross Pipes, Pipe Support Posts, and Pipe Stubs
shal |l conform to the reguirements of ASTM A53 (Type E or S, Grade B),
ASTM A500 (Grade B), or API 5LX52

All steel components except reinforcing, shall be galvanized after
fabrication. Galvanizing damaged during franmsport or construction shall
be repaired in accordance with the specifications

(:)Toewo!\ to be used only when dimension is shown elsewhere in the plans.

sgfe+y Synthetic fibers |isted on the "Fibers for Concrete" Material Producer

Pipe Dig

4 Bridge

F Division
tross I l Texas Department of Transportation Standard

Pipe ~—& %" Galvanized Steel Bolts
. with Washers and Inserts

::ﬁ%h—lfsrﬂpe Dia
Projection

¥:" Threaded Insert

TREATMENT

PSET-5C

PRECAST SAFETY END

TYPE II ~ CROSS DRAINAGE

1 NS T AL L A T I ON DE T A I L FOR FILE psetscss.dgn on: RLW lz« KLR Iuw ITR
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TABLE OF VARIABLE DIMENSIONS @

AND QUANTITIES FOR ONE HEADWALL

Values to be added
for each addt’|

SLOPE

Reinf

(Lbs)

20

24

32

43

50

56

65

7

81

97

"7

No warranty of any

151

174

194

213

22

28

37

48

58

TxDOT assumes no responsibility for the conversion

67

77

84

96

- ELEVATION

Showing dimensions

Quantities shown are for concrete pipe and will
increase slightly for metal pipe installations,

(:) For vehicle safety, curbs shall project no more

than 3" above finished grade. Curb heights
shal | be reduced, if necessary, to meet these
requirements. No changes will be made in
quantities and no additional compensation will
be allowed for this work

Provide a 1'-0" footing as shown where required
to maintain 4" Min cover for pipes.,

(:) Quantities shown are for one structure end only

(one headwal |).

. N N 12 x H-T7
@ Min Lengfth = 6" + 3" x |72 [
- " 12 x H-7 "
th = 1 H - B S
Max Leng 2 X 3 x( 7 %L }

Lengths of wings based on SL:1 Slope aleng this
line.

€ Pipe or Pipes

Spacing

19

146

186

219

242

272

24

32

az

57

67

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

77

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

kind is made by TxDOT for any purpose whatsoever

DISCLAIMER:

89

o b=~V s|O|lw|O| O = |o|b=|w=(N|V|bd|Olw|O |~ O|—= || b=~ —|xm|N| W

101

115

|
<

141

175

D~

226

264

300

334

28

37

50

69

80

96

110

127

144

179

231

300

Values for one Pipe
X Y L ﬁfggfi%%ﬁ X and W
2'- 6 2'-10 3°- 34" 84]0.6 17
2°- 914" 3 - 4 3°-10 V"] 99 (0.7 2’
3 -1 3 -10" 4°- 5" 120 | 0.9 2’
37— 414" 4 - 4" s - o' 137 1.0 3’
37 - 95" 4" -10" 5- 7] 158 [ 1.3 37
4 -1 5- 4" 6 - 2" 173 | 1.5 3”
4 - 4 4" 5°-10" | 6°- 8 ¥ 197 [ 1.7 4"
4 - 8" 6'- 4" | 7°- 3 ¥"| 2186| 2.0 47
4°-11 15" 6 -10" | 7'-10 ¥"| 241 | 2.2 5’
5= 6 5" 7°-10" | 9°- 0| 290 | 2.8 5
6 - 114" 9 - 4" [10°- 9 /4"| 350 | 3.8 6’
6'- 8" 10°- 4" [117-11 Yy | 415 | 4.5 7
70- 3 11 - 4 13- 1" 469 | 5.3 8’
7 -10 Y [ 12r- a4 14'- 3" 530 [ 6.2 8’
8- 51" 13- 4" [15°- 4 ¥"| 587 | 7.1 9’
2'- 6" 4 - 3" 4°-11"[ 114 ]| 0.8 1
2°- 914" 5°- 0" | 57 - 9] 133 [ 1.1 2’
3 - 1" 5'- 9" | 6°- 7 ¥ 166 [ 1.3 2’
N 6 - 6" 7°- 6" 189 | 1.6 3’
-9 lh 7- 3" 8- 4| 221 | 2.0 3’
4 - 1" 8- 0" | 9°- 2 ¥"| 245 2.3 3
4 - 4" 8 - 9" [10°- 1 'Yy"| 287 | 2.7 4
4 - 8" 9 - 6" [10°-11 ¥ | 310 3.1 4°
4 -1 Yo" 107 - 3" 11°-10"] 343 [ 3.5 5’
5- 6" 117- 9" [13'- 6 ¥ | 424 | 4.5 57
6 - 1" 14 - o 16'- 2" 527 | 6.1 6’
6'- 8" 15 - 6" [17°-10 ¥ | 618 7.3 7
7°- 3, 17°- 0" |19 - 75| 707 | 8.7 8’
7-10 " 18- 6" [217- 4 4| 797 101 8’
8- 515" 20°- 0" |23°- 1 V4| 910 11,7 9’
2'- 6" 5°- 8" 6°- 6 "] 144 [ 1.1 1
2°- 914" 6'- 8" | 1T -8Y"[ 177 [ 1.5 2’
3'- 1" 7- 8" | 8 -10 V4" 217 1.9 2’
B g8 - 8" 10°- 0" 254 | 2.3 3
-9 lh 9 - 8" 11°- 2" 295 | 2.8 3’
4 - 1" 10°- 8" [12°- 3 ¥"| 328 |3.3 3
4" - 4V, " 11°- 8" 13- 5 ¥"| 379 | 3.8 4
4'- 8" 12°- 8" [14'- 75" | 417 | 4.5 4’
4 -11 Vo [ 13- 8" [15°- a9 /| 464 | 5.1 5’
5- 6" 15 - 8" 18- 1" 575 [ 6.5 5’
6'- 1" 18- 8"|21"- 6 ¥%"| 720 | 8.9 6
6'- 8| 20°- 8" [23°-10 ' | 863 [10.7 7
7= 3| 22'- 8" 26 - 2"| 984 2.7 8’
7°-10 Y, | 24'- 8" |28°- 5 ¥ |1126 14.9 8’
8- 51" 26°- 8" [30°- 94" [1283 17.3 9’
2'- 6" 8- 6"| 9°- 9 %" 220[1.9 1
2'- 9 10°- 0" |11°- 65" | 264 | 2.5 2’
3- 1" 11 - 6" [13°- 3V4"| 326 | 3.2 2’
- 4Ll 13- 0" |15°- 0 V4] 381 | 3.9 3’
-9l 14 - B 16" - 9" 447 | 4.8 3
4 - 1" 16°- 0" 18- 5 %" [ 506 |5.7 3
4°- 45" 17°- 6" |20°- 2 V5| 587 | 6.7 47
4 - g" 19°- 0" [21-11 V4" [ 667 [ 7.8 4’
4 -11 Yo" 207 - 6" 23'- 8" 727 | 9.0 5’
5°- 6 Y | 23°- 6" [27'- 1 s 914 11,5 5
6'- 115" 28" - 0" 32°- 4"[1181 [15.9 6’
6 - 815 31°- 0" [35°- 9 p 1412 19,2 7
- 3" 347- 0" 39'- 3"[1619 [22.9 8’

WO N[O === |oNn|o|s|o|w

353

o hlw N = —lOo|C|o|loju|h| DW= ——=|—=O|lOo|C|Oo|O]b|WwWMN N —|—|——lOo|lO|Oo|C|o|ojluw|m NN —|—|—|O|lojlo|o|lo|a|o]|o
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DATE:
FILE:

at 1°-0" |
Max I
4 2 ! .
/277
e
Y
" E‘ :E
Bars S
Bars By -Bx
Bars G*J
W
I
Toe of
Pl.Arq Slope

g

Bars E——-
Conforms to SL:1 slope

perpendicular to Rdwy
Bars Dy -Dx >‘

Bars W :: d

Bars Vi -Vx
Bars S

Bars B

TYPICAL WING ELEVATION

LBars E
Bars A 10 <:)

Finished Grade
(Roadway Slope)

Contraoctor shall
provide bars as {{\ Bars W
needed to support i

Bar W on inside r

foce of wall, —=

Bars S
—Bars V

Bars B
| Const Jt

t——Bors Ay - Ay

SECTION A-A

TABLE OF (4) TABLE OF
REINFORCING STEEL |[|CONSTANT DIMENSIONS
Bar | Size Spa se

A | =a| 1 -0 <a| © K H
B # 3 1" -6" co
C #* 4 1'-0" 12" 9" 1"'- 0" | 2'- 0"
D # 3 1"-0" 15" 1M1= 0" 2 - 3"
E # 5 ~ 18" 1'- 2" 1'- 0" |2 - &"
F # 5 ~ 21" 1= 4" 17- 0" | 2'- 9"
G # 3 ~ 24" 17- 7" 1"'- 0" | 3'"- 0"
S # 4 ~ 27" 1’'-8"1"- 0" ] 3" - 3"
vV # 4 1" -0" 30" 17-10"1"- 0" | 3"- 6"
W # 5 ~ 33" T"=-11"11"-0"] 3 - 9"
36" 2'-1"[1"- 0" | 4 - 0"
42" 2°- 4" 1'- 0" | 4" - &"
48" | 2 - 7711 - 3" |5 < 3"
54" 3'- 0" 1°- 3" |5 - 9"
60" | 3'- 3"/ 1'- 3" | 6" - 3"
66" | 3'- 3"[1'- 3" |6'- 9"
72" 3'- 4" 1'- 3" | 7'- 3"
1°-6"
BARS V BARS C
(2'-0" long)
Bars B Y + 4"
Bars Bx 9" Min
o~
BARS B & Bi1-Bx
GENERAL NOTES:
Designed according to AASHTO LRFD
Specifications.
Reinforcing steel shall be placed with
the center of the outside layer of bars 2"
from the surface of the concrete.
All reinforcing steel shall be Grade 60.
All concrete shall be Class "C" and shall
have a minimum compressive strength of
3600 psi.
No bridge rails of any fype may be mounted
directly to these culvert headwal |s.
4 Bridge
F Division
l Texas Department of Transportation Standard

CONCRETE HEADWALLS
WITH FLARED WINGS FOR
0° SKEW PIPE CULVERTS

CH-FW-0

FILE

chfw00se.dgn

ov TaDOT  [ex TxDOT[ow: TxpOT [ox GAF

©rxnot
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No warranty of any

Edge of Pavement 6" min.
Shoul der /_ (

ROADWAY

PUBLIC H L

4" Solid
White i
. r4" Solid
/Ecge Line Yellow Line

. Lane Line
4" Solid
White ==

4" Solid !
Yellow, / => <
Edge Linel ==4" wnite 7=— 5. Soo ='::> -

| semmm— | s—

o>

Edge L ine-\ \:_—'.,> RP.}’T.L"&,
| B

EDGE LINE AND LANE LINES
ONE-WAY ROADWAY
WITH OR WITHOUT SHOULDERS

N ot soria 1

White ALLEY, PRIVATE ROAD
Edge Line OR DRIVEWAY

TYPICAL TWO-LANE, TWO-WAY PAVEMENT

GENERAL NOTES

TxDOT assumes no responsibility for the conversion

"Texas Engineering Practice Act",

PUBLIC
ROADWAY L

Edge of Pavement
//_ {6" min.

f

4" Solid 4" White <::l
White / Lane Line l — -
| se— |

| se— | | se—

Edge Line

MARKINGS THROUGH INTERSECTIONS
r4" Solid

4" Solid
Wnite
Edge Line
Yellow Line

4" White
Lane Lin

30’ 10" J <::I [

=> 4" Solid e_[/
Yellow Lin
| s— | —

J
3" min, -4" usual

{
S

oo ol

(12" max. for 4
traveled way — PUBLIC
greater than ROADWAY

48’ only) @ @
CENTERLINE AND LANE LINES
FOUR LANE TWO-WAY ROADWAY
WITH OR WITHOUT SHOULDERS

4" Solid White
= Edge Line—\

-4 soiio | |

White
Edge Line
ALLEY, PRIVATE ROAD
OR DRIVEWAY

TYPICAL MULTI-LANE, TWO-WAY PAVEMENT

MARKINGS THROUGH INTERSECTIONS

Edgeline striping shall be as shown in the plans or as
directed by the Engineer. The edgeline should not be placed
less less than 6 inches from the edge of pavement. This
distance may vary due to pavement raveling or other
conditions. Edgelines are not required in curb and

gutter sections of roadways.

The traveled way includes only that portion of the roadway
used for vehicular travel. It does not include the parking
lanes, sidewalks, berms and shoulders. The traveled ways
shall be measured from the inside of edgeline to the
inside of edgeline of a two lane roadway.

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

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

The use of this standard is governed by the

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

DISCLAIMER:

6" min. when
no shoulder
exists _l

rEdge of Pavement

Shoulder width
may vary (typ.)

4" Yellow 4" Solid Wnite / t — o min
f Centerline Edge Line =] 3" min. - 12" max.
4" max. 1
' — — — =:§_

Y
30° 10°
> 4" solid _/ 4" Solid Wnite ! 4" solid# f

Yellow Line Edge Line—\ Yellow Line

Shoulder width
may vary (typ)

TWO LANE TWO-WAY ROADWAY
WITH OR WITHOUT SHOULDERS

24"

3 to 12"+ |- =
For posted speed on road

being marked equal to or
greater than 45 MPH.

3 to 12" =

TS AATAYAVAYAY,

For posted speed on road
being marked equal to or
less than 40 MPH.

YIELD LINES

4" Yellow
6" min.—le Length: 10’
(typ.) Gap: 30’
OPTIONAL
4" Solid

DATE:
FILE:

Pavement Edge -

\—-4" Solid White 4" White Lane Line
Edge Line ™\ <=
4" Solid Yello 30 10 <:_—_|
oli w ’ ’
i 4" Solid
Edge Line~ Reee 2 Yellow Line
See " min. -
b Taper | gz_No-re 1 :(2) még VATATATAYAY;
gpﬂonol 8" s '155 c
otted " Solid . +
8" White | White Line 2= TAANANA 2
Extension | See note 3 =
Line
' = j IL48" min. Yiel
= from edge T'? d |
line to riangles —
4" Solid Yellow | Storage | stop/yield
Edge Line T Deceleration | | ine

[ =—] —> —— —
4" Solid Wnite :l‘> i

White Lane Line

NOTES

1. Where divided highways are separated by median widths
at the median opening itself of 30 feet or more, median
openings shall be signed as two separate intersections.
Each median opening has two width measurements, with one
measurement for each approach. The narrow median width will
be the controlling width to determine if signs are required.
Yield signs are the typical intersection control. Stop signs
are optional as determined by the Engineer.

2. Install median striping (double yellow centerlines and
stop bars/yield triaongles) when a 50’ or greater median
centerline can be placed. Stop bars shall only be used
with stop signs. Yield ftraingles shall only be used with
yield signs.

4° min, 4’ 'mir‘u.
30" max. STOP LINES 30" max.
Solid White

width: 12" min.
24" max.

EDGE LINE
4" Solid White

CENTERL INE

Yellow line
on approaches to
intersections

. . (500’ min,)
Minimum Requirements

for Edgelines Traveled
Way Width 220’

Minimum Requirements
for Centerlines without
Edgel ines Pavement
Width 16's W< 20’

GUIDE FOR PLACEMENT OF STOP LINES,
EDGE LINE & CENTERLINE

Baosed on Traveled Way ond Pavement Widths
for Undivided Highways

j@ Traffic
— Safety

A 7exas Department of Transportation Diviston

TYPICAL STANDARD
PAVEMENT MARKINGS

Edge Line—, 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: ‘cu: lDﬂ: cK:
(©TxDOT November 1978 CONT |SECT Jos HIGHWAY
REVISIONS
FOUR LANE DIVIDED ROADWAY CROSSOVERS So0 212 o o S
8-00 6-20 56
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No warranty of any

TxDOT assumes no responsibility for the conversion

"Texas Engineering Practice Act",
of this standard to other formats or for incorrect results or damgges resulting from its use.

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

DISCLAIMER:

DATE:
FILE:

4" Dotted White NOTES GENERAL NOTES

Extension Line 1. Laone reduction pavement markings are used where the number of 1
\ through lanes is reduced because of norrowing_of the roadway °
or because of a section of on-street parking in whot would

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

: : become mandatory turn lanes. Lane use word and
9 'D g;ge;gé?gl_?es$0;g(rlgggghég?g. For Texas Super 2 Passing Lanes, arrow markings should be used in auxiliary lanes
i I - e . - - — - * of substantial length. Lane use arrow markings
4 R ';E?gw“ed“‘”"’” o 2. On divided highways, an additional W9-1R "RIGHT LANE ENDS" or word and arrow markings may be used in other
—_ —_— —_— —_— = - —_—— sign may be installed in the medion aligned with the W9-1R lanes and turn bays for emphasis. Details for
[ 4 sign on the right side of the highway. words and arrows are ?s s?own in the Standard
Highway Sign Designs for Texas.
P 3. Lane reduction arrows are required for speeds of 45 mph or
aved Shoulder greater. An optional third lane reduction arrow may be added 2. When lane-use words and arrow markings are used,
F Posted D (ft) L (ft) based on engineering judgement. If used, the optional third two sets of arrows should be used if the length of
Pavement D/4 D/2 D/4 Speed lane reduction arrow should be centered between the first and the bay is greater than 180 feet. When a single
Edge | 300" -500° 5 L TRV 750 last lane reduction arrows. lane wuse arrow or word ond arrow marking is used
7 . . . f hort 1 an i houl located at or
\ F L=W52 4. For lane reductions on Freeways and Expressways, signing nggrofﬁeo:psigggm gng' o}**geogu?l?gid‘:ﬁ 1,'_"9” lane
A 35 MPH 565 50 shall conform to the TxDOT Freeway Signing Handbook. :
4 40 MPH 670 3. Use raised pavement marker Type [-C with undivided
Wo9-1R 45 MPH 775 Ao highways, flush medians and two way left turn
(Optional) 885 Type 11-A-A Markers lanes. Use raised pavement marker Type I1-C-R with
50 MPH divided highways and raised medians.
55 MPH 990
L=WS < ”j f =
60 MPH 1,100 N 20 4, Length of turn bays, including taper, deceleration,
65 MPH 1,200 — and storage lengths shall be as shown on the plans
A R T 1 a or as directed by the Engineer.
70 MPH » 250 R a g 5
75 MPH | 1,350 e te——s ° 2
' —_— Y2

E - —+= MATERIAL SPECIFICATIONS
| i =1 Mile (Auxiliory Lane) — 1¢] PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
. Varies (See general note 2)I E:> _—
| | i e —_ EPOXY AND ADHESIVES DMS-6100
/-_-_\ /

T H F PA T MA RS -61
( ; \J ; 3 9 Dotted 8" White Lane Line BITUMINOUS ADHESIVE FOR PAVEMENT MARKE DMS-6130
o n T o =2 L L 5 /m e o o oo o A two-way left-turn (TWLT) lane-use arrow pavement marking TRAFFIC PAINT DMS-8200
| . l should be used at or just downstream from the beginning of HOT APPLIED THERMOPLASTIC DMS-8220
- . 48 | Type [-C <::| a two-way left-turn lane within a corridor. Repeating the
a marking after each intersection or dedicated turn bay is PERMANENT PREFABRICATED PAVEMENT MARKINGS | DMS-8240
- [ RN [R— —_ —_— not required unless stated elsewhere in the plans.
e SEE DETAIL B i 4" White Lane Line <:| All pavement marking materials shall meet the
=3 o ™o TYPICAL TRANSITION FOR TWLTL requirec_:lflgegog'rmf;'rol IMc:-rerfol specifications
= — EE—— as specitie Y e plans,
v o o
2% ) oaetiey” AND DIVIDED HIGHWAY
roken
5 a ] ] o Broken —_— °
- ; L] L] ] a
g; o> '\SEE DETAIL A \—4" Solid Yellow Line
E% - - - - J— SEE DETAIL A
= fi . Type 11-A-A Markers 4
E> 4" White Lane Line 20 4" Solid
oli
. 20° Yellow Line
u\ CJ o "] a o o o

O 14y @Mf ., : u)%is': RSN Eé‘: G
- o~

TYPICAL TWLTL AT ONE-WAY STREET AND RIGHT TURN AUXILIARY LANE o> T T == - -

* 2 1 Mile (Lane Drop) - ge*ﬁg?gé E?(I;ﬁgion
Line.

20°

| Varies (See general note 2)
ari g a O_i1«Typ) O

L / \ Varies i jl—”

8" Solid

( ntn %ﬂ: :L . C%n :;9": /:o-l-fed B;Whi:_ane Line N P{Jt;;;z.ejLine ﬁg?eggneml
<G oswmue~_ = | 1ype 1-c fénﬁhﬁ?ﬁeé 24" Wnite
— A Cyp! 0o o TYPICAL TWO-LANE HIGHWAY INTERSECTION WITH LEFT TURN BAYS
- spaced at 20"% -

— & :. ———t—s 5 |H . oy =
Eg }T Yel low Broken 4" Solid Yellow ‘ ?Tyg?{ White 7 20 “:e'?O"IV Eine lTexas Department of Transportation s?i:’,{ﬁtg?g
§§. C> I¢’| iggge(}jigg?go/ é N /’A<:J uf; .‘\ rType [-C TWO'WAY LEFT TURN LANES’

- §£ - T - - - - - g ° ;‘yoﬁ [1-A-a = C3-4" ‘ 32 = RURAL LEFT TURN BAYS'
=3 > : "N &2 A& )|  AND LANE REDUCTION

= ¥ ¥ ¥ Typically equal to Y2 the length of storage lame ' N S —l - == —=2 — PAVEMENT MARK INGS
TMINOR N e 20 3;:33'E?ne PM (3) -20
ety | U 4 V19| pae—= R I O N
DETAIL A DETAIL B Lo
TYPICAL TWLTL AT TWO-WAY CROSS STREET AND RIGHT TURN LANE DROP 500 219
3-03 6-20 57
o]




TxDOT for any purpose whatsoever.

damages resulting from its use.

No warronty of any kind is made by
formats or for incorrect results or

“Texas Engineering Practice Act”.
f this standard to other

The use of this stondard is governed by the X
TxDOT assumes no responsibility for the conversion o

DISCLAIMER:

DATE
FILE

4" minimum steel or wood posts spaced at 6’ to 8'.

GENERAL NOTES
Softwood posts shall be 3" minimum in diameter or nominal 2" x 4", —_—
Hordwood posts shall have o minimum cross section of 1.5" x 1.5"

Connect the ends of the successive
reinforcement sheets or rolls a
minimum of 6 times with hog rings.

Vertical tracking is required on projects where soil distributing activities have occurred
uniess otherwise approved.

Fasten fabric to the top strand of the wire using

hog rings or cord at a maximum spacing of 15". 2. Perform vertical tracking on slopes to temporarily stabilize soil.

3. Provide equipment with o track undercaorriage capable of producing |inear soil
Attoch the wire mesh ond fabric on end measuring a minimum of 12" in length by 2" to 4" in width by 1/2" to 2"
posts using 4 evenly spaced staples
for wooden posts (or 4 T-Clips or 4, Do not exceed 12" between track impressions.
sewn vertical pockets for steel posts).

impressions
in depth.

5. Install continous |inear track impressions where the minimum 12"
perpendicular to the slope or direction of water flow.

length impressions are
Galvanized welded wire mesh (W.W.M,)
(12.5 GA., SWG Min.) with a maximum
opening size of 2"x 4"or Woven Mesh
(W.M.) (See woven mesh option detail) Woven filter

fabric

Place 4" to 6" of fabric against the trench
side and approximently 2" across the trench
bottom in the upstream direction.

Minimum trench size shall be 6" square.
Backfill and hand tamp.

TEMPORARY SEDIMENT CONTROL FENCE
G

»‘ 2"
Filter fabric 3° min. width. Dozer tracks create track imprints
\ parallel to the slope contour.
Top of Fence
\‘ Backfill & hand tamp. 90° Embed posts 18" min.
FLOW\ .\ or Anchor if in rock.
j =
N, A NN
NN —
6" AN / y
SECTION A-A
HINGE JOINT KNOT WOVEN MESH (OPTION) DETAIL
Galvanized hinge joint knot woven mesh (12.5 GA.SWG Min.)
requires a minimum of five horizontal wires spoced at
a moximum of 12 inches apart and all vertical wires VERTICAL TRACKING
spaced at a maximum of 12 inches apart.
gs Design
Division
l Texas Department of Transportation Standard
SEDIMENT CONTROL FENCE USAGE GUIDELINES TEMPORARY EROSION,
A sediment control fence may be constructed near the downstream per imeter SED IMENT AND WATER
of a disturbed area along a contour to intercept sediment from over land LEGEND POLLUTION CONTROL MEASURES
runoff. A 2 year storm frequency may be used to calculote the flow rate Sedi + Comtrol F
. edimen ontro ence
to be filtered. FENCE & VERTICAL TRACKING
Sediment control fence should be sized to filter a maximum flow through :
rate of 100 GPM/FT2, Sediment control fence is not recommended to control EC ( ] ) = ] 6
erosion from a drainage area larger than 2 acres. FILE: ecli6 on: TxDOT [cn:w ‘Dmvp ID“’C'“ s
@TxDOT: JULY 2018 CONT | SECT JOB HIGHWAY
REVISIONS
DIST COUNTY SHEET NO.
58




No warronty of any kind is mode by TxDOT for any purpose whatsoever.

ility for the conversion of this stondard to other formats or for incorrect results or domoges resulting from its use.

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

TxDOT assumes no responsi

DISCLAIMER:

DATE
FILE:

Flow Galvanized Woven Wire Mesh
: (for Types 2 & 3)

Excavation (If shown on

L construction drawings) Width for payment

=

Unconcentrated
Sheet Flow Eorth N ANVANY €= 4 TN
_ embankment > LAV (D AG AP aDadade g
: LW X3 2 L X 3 Sae
o N A
_— SEE NOTE ©
‘ 7‘«3’7?‘ A "V" Shape may ?e used for
T higher velocity flows.
(See "V" Shape Plan View below) FILTER DAM AT CHANNEL SECTIONS
1 4 win FILTER DAM AT SEDIMENT TRAP —@6D—— OR — @b—— OR —@oD——
7 )__________:
. N I —@®DoD—— OR —@0D—— GENERAL NOTES
- oSS e
RS » \-\-«//f\w/ sl Native rock or other 1. If shown on the plans or directed by the Engineer, filter dams should
b T suitable material be placed near the toe of slopes where erosion is anticipated, upstream
. Width for Payment | ond/or downstreom ot drainoge structures, and in roadway ditches and
Optional Sandbaogs '
° I(s u 2 FILTER DAM AT TOE OF SLOPE channels to collect sediment.
Gu?ﬁe.?ﬁgﬁ, 2° Min, Level Crested Weir . o
. C —--— 2 2. Maoteriols (aggregate, wire mesh, sondbags, etc.) shall be as indicated
@’ Weir by the specification for "Rock Filter Dams for Erosion and Sedimentation
| [ 7 - Control™
Length 17 Min, *

| 3. The rock filter dam dimensions shall be as indicated on the SW3P plans.

Ditch Flow 4, Side slopes should be 2:1 or flatter. Dams within the safety zone shall

31 Max. | 3t1 Max. hove sideslopes of 6:1 or flotter.
A A A AT AT A - . ; ;
b 4 min S. Maintain a minimum of 1’ between top of rock filter dam weir and top of
/\/ C - L ALL embankment for filter doms ot sediment traops.
‘ PROF ILE 6. Filter dams should be embedded a minimum of 4" into existing ground.
|
‘ 7. The sediment trap for ponding of sediment laden runoff shall be of the
‘ dimensions shown on the plans.
i w—PE 8. Rock filter dam types 2 & 3 shall be secured with 20 gouge galvanized
" Sock Gabions PLAN VIEW Galvonized woven woven wire mesh with 1" diameter hexagonal openings. The aggregate shall
wire mesh be placed on the mesh to the height & slopes specified.
(for Types 2 & 3) The mesh shall be folded at the upstream side over the aggregate and
tightly secured to itself on the downstream side using wire ties or
ATt : See Note 4 hog rings. For in streom use, the mesh should be secured or staked to the
R Tt stream bed prior to aggregate placement.
B s B Types 1 & 2 = 18"
s Type 3 = 36" 9. Sack Gobions should be staked down with ¥ " dia. rebar stokes, and have a
‘ double-twisted hexagonal weave with a nominal mesh opening of 2 /2" x 3 4"
A e a I _ tc:J e 10. Flow outlet should be onto a stabilized area (vegetation, rock, etc.).
/ ¥:" Dia. 4" Min. 11. The guidel ines shown hereon are suggestions only and may be modified by
| Rebar Stakes SECTION C-C the Engineer.
Direction -
of Flow PLAN SHEET LEGEND
V
| [ R R o o, arer H _._
I W ey ROCK TILTER DAM USAGE GUIDELINES Type 1 Rock Filter pon  —G&F0)
7R W \.»‘"}t“’\:?"‘;%.-!:2[9323;3:3:35:3:!9‘?!{;"\“." s SN Rock Filter Dams should be constructed downstreom from disturbed oreos . R Filter D
/\L A SIS to intercept sediment from overland runoff and/or concentrated flow. ype z Rock Filter Dam -
The dags should be sized to filter a maximum flow through rate of 60 . 3R Filter D @,
GPM/FTZ of cross sectional area. A 2 year storm frequency may be used ype ock Filter Dam -
M w to calculate the flow rate.
Type 4 Rock Filter Dam
, , , Type 1 (18" high with no wire mesh) (3" to 6" aggregate): Type 1 may be
3', & or 9 used at the toe of slopes, around inlets, in small ditches, and at dike or je Design
swale outlets. This type of dam is recommended to control erosion from a = Division
Galvanized Steel Galvanized Steel drainage area of 5 acres or less. Type 1 may not be used in concentrated lTexas Department of Transportation Standard
Wire Mesh J A Wire Mesh high velocity flows (approximently 8 Ft/Sec or more) in which aggregate
wash out may occur. Sandbags may be used at the embedded foundation T MP RARY R
(4" deep min,) for better filtering efficiency of low flows if called for E 0 E OSION’

on the plans or directed by the Engineer. SEDIMENT AND WATER
Type 2 (18" high with wire mesh) (3" to 6" aggregate)l: Type 2 may be POLLUT ION CONTROL MEASURES

used in ditches ond ot dike or swale outlets.
ROCK FILTER DAMS

Type 3 (36" high with wire mesh) (4" to 8" aggregate): Type 3 may be used

in streaom flow and should be secured to the streom bed. EC (2) l 6
Type 4 I(?cuck EODIOTS)+{3; to 6" clggr(_egcﬁe): *TyTedt‘l May be used in ditches FILE: ec216 one T XD0T [cn:w ‘mvp ]om:u: s
and smal ler channels to form an erosion control dam. © TD0T: JULY 2016 P P o p—

REVISIONS

TYPE 4 (SACK GABIONS) M Type 5: Provide rock filter dams as shown on plans.

- DIST COUNTY SHEET NO.
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DATE:
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BARRICADE AND CONSTRUCTION (BC) STANDARD SHEETS GENERAL NOTES: WORKER SAFETY NOTES:

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

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

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

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

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

when flaogging is used at night.

3. The Contractor may propose changes to the TCP that are signed and sealed
by a licensed professional engineer for approval. The Engineer may develop,

sign and seal Contractor proposed changes. COMPLIANT WORKZONE TRAFFIC CONTROL DEVICES

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

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
the approximate location of any device without the approval of the Engineer.

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

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

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

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

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

redundant and the work areas appear continuous to the motorists. If the THE DOCUMENTS BELOW CAN BE FOUND ON-LINE AT
adjacent project is completed first, the Contractor shall erect the http://www.txdot.gov

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

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

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

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

8. All signs shall be constructed in accordance with the details found in the
"Standard Highway Sign Designs for Texas," latest edition. Sign details TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (TMUTCD)
not shown in this manual shall be shown in the plans or the Engineer shall
provide g detail to the Contractor before the sign is manufactured. TRAFFIC ENGINEERING STANDARD SHEETS

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

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

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

12. The Engineer has the final decision on the location of all traffic control

devices. SHEET 1 OF 12
) ) ) ) ) ) ) ;E;*J Traffic
13. Inactive equipment and work vehicles, including workers’ private vehicles = 5?T¥Y
must be parked away from travel lanes. They should be as close to the lTean Department of Transportation st;nffgfd

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

BARRICADE AND CONSTRUCTION
GENERAL NOTES
AND REQUIREMENTS

BC(1)-21

FILE: be-21.dgn ow: TxDOT [ck: TxDOT [ow: TxDOT [ex: TxDOT

@TxDOT November 2002 CONT |SECT JoB HIGHWAY
REVISIONS
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DISCLAIMER:

DATE:
FILE

1.5.6
TYPICAL LOCATION OF CROSSROAD SIGNS BEGIN TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING
T-INTERSECTION WORK
ROAD WORK * %G20-9TP
<o NEXT X MILES ZONE SPACING
. NEXT X MILES => TRAFFIC SIZE
éomﬁor:al w20-107 % %¥R20-5T | FINES
Geo-2H ee Note i DOUBLE : . .
\ ! ond 4) % % R20-50TP| 2= NSlgn Conventional| Expressway/ Psos+ed SSlgr_'nnA
wt iin ROAD WORK umbe.r Road Freeway peed pacing
% % % O END <= NEXT X MILES or Series "Xt
" T 3 3 3 G20-2bT | WORK_ZONE G20- 1bTL v
X X 4
CROSSROAD Eﬁg? MPH | (Apprx. )
| I
L X " X X 1
. u INTERSECTED _ _ 1Block - City S [1000-1500° - wy w22 48" x 48" | 48" x 48" 30 20
§s % ROADWAY X 1000° -1500° - Hwy => "1 Block - City CwW23 35 160
b i ;} cw2s 40 240
ROAD WORK \ . ; h
<= NEXT X MILES 620-1bTR| ROAD WORK & ' cwi, cw2 s 320
NEXT X MILES = NEXT X MILES => . CsJ 4 '
END 80 imi END e | O CW7, CW8 36" x 36" | 48" x 48" 50 400
G20-1aT (Opt fonal min Limit WORK ZONE| G20-2bT % % ’ ! X X z
BEGIN —-BEGIN : P CW9, CWit, 55 500
see Note N .
I ond 4) 620-23 WORK 020-5T | R0 x Mites g cW14 60 6002
¥* % 620-9TP | 70NE - . . - 002
1+ May be mounted on back of "ROAD WORK AHEAD" (CW20-1D) sign with approval of Engineer, TRAFFIC _ oopess |7 CW3, CW4
G20-6T 4] 1 ’ 2
(See note 2 below) % % R20-5T [ FINES STATE CW5, CW6 48" x 48" 48" x 48" 70 800
CONTRACTOR L ]
1. The typical minimum signing on a crossroad approoch should be o “ROAD WORK AHEAD" (CW20-1D)sign ond a R20-50TP DO[_JE"E END cwa-3, 75 9002
(G20-2) "END ROAD WORK" sign, unless noted otherwise in plans, ® % QTP aonaras, | Cwio, Cwi12 80 10002
2. The Engineer may use the reduced size 36" x 36" ROAD WORK AHEAD (CW20-1D) sign mounted back to back 620-2 3
with the reduced size 36" x 18" "END ROAD WORK" (G20-2) sign on low volume crossroads (see Note 4 under * %
"Typical Construction Warning Sign Size aond Spacing”). See the "Stondard Highway Sign Designs for
Texas" manual for sign details. The Engineer may omit the advance warning signs on low volume ) . ) . .
crossroads. The Engineer will determine whether a road is low volume as per TMUTCD Part 5. This CSJ LIMITS AT T-INTERSECTION % For typical sign spacings on divided highways, expressways and freeways,
information shall be shown in the plans. see Part 6 of the "Texas Manual on Uniform Traffic Control Devices”
3. Based on existing field conditions, the Engineer/Inspector may require additional signs such as FLAGGER 1. The Engineer will determine the types ond location of any additional traffic control devices, (TMUTCD) typical application diagrams or TCP Standard Sheets.
AHEAD, LOOSE GRAVEL, or other appropriate signs. When additional signs are required, these signs will such as o flagger and accompanying signs, or other signs, that should be used when work is . . i .
be considered part of the minimum requirements. The Engineer/Inspector will determine the proper being performed at or near on intersection. /\ Minimum distance ffom work area to first A?v?nce vmfnmg sign nearest the
location and spacing of any sign not shown on the BC sheets, Traffic Control Plan sheets or the Work work area and/or distance between each additional sign.
Zone Standard Sheets. 2. If construction closes the road at a T-intersection, the Contractor shall place the "CONTRACTOR
4, The "ROAD WORK NEXT X MILES"(G20-1aT)sign shall be required at high volume crossroads to advise NAME" {G20-6T) sign behind the Type 3 Borricades for the road closure {see BC(10) also). GENERAL NOTES
motorists of the length of construction in either direction from the intersection, The Engineer The "ROAD WORK NEXT X MILES® left arrow(G20-1bTL) ond "ROAD WORK NEXT X MILES" right arrow 1. Special or larger size signs may be used 0S necessary.
will determine whether o roadway is considered high volume, (G20-1bTR) " signs shall be replaced by the detour signing called for in the plans.
5. Additional troffic control devices may be shown elsewhere in the plons for higher volume crossroads. 2. Distance between signs should be increased as required to have 1500 feet
6. When work occurs in the intersection areq, appropriate troffic control devices, os shown elsewhere in advance warning.
the plons or 0s determined by the Engineer/Inspector, shall be in ploce.
3. Distance between signs should be increased as required to have 1/2 mile
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING AT THE CSJ LIMITS or more advance warning.
WORK AREAS IN MULTIPLE LOCATIONS WITHIN CSJ LIMITS y |
- ¥ %G20-9Tp |BEGIN 4, 36" x 36" "ROAD WORK AHEAD" (CW20-1D)signs may be used on low volume
gg:: crossroads at the discretion of the Engineer as per TMUTCD Part 5. See
BECIN TRAFFIC STAY ALERT OBEY Note 2 under "Typical Location of Crossroad Signs”.
% %G20-5T | ROAD_ WORK ¥ %R20-5T | Fipgs ) WARNING
NEXT % MILES DOUBLE N SIGNS 5. Only diamond shaped warning sign sizes are indicated.
CH20-1D NAE - s STATE LAW
CW1-4R % % G20-6T o X % R20 SGTPISW' TALK OR TEXT LATER 6. See sign size listing in "TMUTCD", Sign Appendix or the "Stondord Highwoy
HEH ms;::m G20-10T % R20-3T% % Sign Designs for Texas" monual for complete Iist of available sign design
} CWI3-1P Type 3 Barricade or X X X sizes.
) chonnelizing devices \ e e e N
/ 2 I,/.. A 2 co0ca 4 4 q 4 4 d q d

LEGEND

s
'/ = ///;_4 Eh < / /{ P | Ay} / —_— —_— —_— —_— _|:> _ —_— ;O Type 3 ?GTFICOUE

Channelizing Devices

T
WORK Beginning of —/ b
b SPACE // = /NO?PASS]SG R2-1 ?_F,’IE,.;:TD / EI 2 | sign
M Channelizing “esy Limit P line should 00 620-20T % %
Devices coordinate x >< See Typical Construction
When extended distances occur between minimal work spaces, the Engineer/Inspector should ensure additional ROAD WORK 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 chart or the
within the project Iimits. See the applicable TCP sheets for exact location and spacing of signs and TMUTCD for sign
channelizing devices. The Contractor shall determine the appropriate distance spacing requirements.
to be placed on the G20-1 series signs and "BEGIN ROAD
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM OF THE CSJ LIMITS BEGIN D o I G20y Sarles sians and eI A . SHEET 2 OF 12
fe 0 > % %620-9TP ggsé STAY ALERT This distance shall replace the "X" and shall be rounded
r __BEGIN SPEED OBEY to the nearest whole mile with the approval of the Engineer. 3,@ Traffic
ROAD % %G20-57| ROAD WORK'| | ') i TRAFFIC WARNING No decimals shall be used. : Sarety
* ¥R20-5T | FINES SIGNS l Texas Department of Transportation s,;,,f,g}’d
CLOSED|R11-2 Cw1-4L . >< >< DOUBLE . ST LATE STATE LAW [0 The "BEGIN WORK ZONE"(G20-9TP) and "END WORK ZONE" (G20-2bT)
Type 3 % ¥620-6T Qo % ¥R20-50TP( i AL 0“ EXT LATER shall be used as shown on the sample layout when advance
@ CWI-6  Barricade or  (W13-1P CW20-1D —=mmra— | R2-! L 020 107 R20-3T signs are required outside the CSJ Limits. They inform the

chonnelizing CW20-1E

CONTRACTOR X ¥ . d 3
devices ) ) e \ ) ) \ ) Toing outeide the Cou Limire where traffic fines may doie | BARRICADE AND CONSTRUCTION
. . N if .
/ | q' d' . . d' d' if workers are present PROJECT L IMI T

%% CSJ 1imit signing is required for highway construction and

\ I GZI maintenance work, with the exception of mobile operations.
X % - . = {) Area for placement of "ROAD WORK AHEAD" (CW20-1D)sign Bc (2) -2]
Channelizing "““—'-—CS.I Limit => and other signs or devices as called for on the Traffic
/ T [ Devices Control Plan, FlLEe: be-21, dgn ow: TxDOT [ck: TxDOT [ow: TxDOT [ex: TxDOT
X R2-1 R . T T N b 2002
WORK 53/ ) I-t—-ih\ SAEED 00 n Contractor will install a regulatory speed |imit sign at ©Txd0r_November 20 S il T —
SPACE ROAD WORK E‘ the end of the work zone.
>< >< WORK. ZONE |cog-2pT % % 9-07 8-14 DIsT COUNTY SHEET NO.
G20-2 % % 7-13  5-21 61




TYPICAL APPLICATION OF WORK ZONE SPEED LIMIT SIGNS

Work zone speed 1imits shall be regulatory, established in accordonce with the "Procedures for Establishing Speed Zones, "
ond opproved by the Texas Tronsportotion Commission, or by City Ordinonce when within Incorporated City Limits,

Reduced speeds should only be posted in the vicinity

No warranty of any

TxDOT assumes no responsibility for the conversion

"Texos Engineering Practice Act”.

The use of this standard is governed by the

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

DISCLAIMER:

DATE:
FILE

L] L] . - . .
Signing shown for Signing shown for
Sioning o for csy of work activity and not throughout the entire project. AR <
See BC(2) for LIMITS Regulatory work zone speed signs (R2-1) shall be removed See BC(2) for LIMITS
additional advance . . additional odvance
signing. or covered during periods when they are not needed. signing.
|
T
N ‘%:%? - . . ~ . _ __:ﬁz%;__ S _
S !
k) | b b\\\\\\\\\\\\\\\\\\\\\\\\\k\)\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\b b k) b
See General See General
(750" - 1500") Note 4 See General Note 4 (750" - 1500") Note 4
I I
f
WORK .
SPEED WoRK . 7ONE G20-5aP s
LIMIT ZONE | 62073 SPEED LIMIT 78\ WORK WORK TINIT
1Ol SPEED Lt 70 ZONE | 620-50P ZONE | 620-50P
- LIMIT 6 O R2-1 SPEED SPEED 7 O R2-1
CW3-5 6 O R2-1 LIMIT LIMIT
Cw3-5 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. Regglomry work zone speed Iir!ui‘rs shogld t_)e 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 ploced on supports at a 7 foot minimum

a higher design speed is not feasible. mounting height.
3. Speed zone signs are illustrated for one direction of travel and are normally posted

/Int iate T k imit si h i
Long/Intermediate Term Work Zone Speed Limit signs, when approved as described for each direction of travel.

above, should be posted and visible to the motorist when work activity is present.
Work activity may also be defined as a change in the roadway that requires 4
a reduced speed for motorists to safely negotiate the work area, including:

Q) rough road or damaged pavement surface

. Frequency of work zone speed limit signs should be:
40 mph and greater 0.2 to 2 miles

; v . . . 35 mph and less 0.2 to 1 mile
b) substantial alteration of roadway geometrics (diversions)
¢) construction detours 5. Regulatory speed limit 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 . 6. Fabrication, erection and maintenance of the”ADVANCE SPEED LIMIT" (CW3-5)sign,
As long as any of these conditions exist, the work zone speed |imit signs "WORK ZONE" (G20-5aP) plaque and the "SPEED LIMIT"(R2-1)signs shall not be paid for
should remain in place. directly, but shall be considered subsidiary to [tem 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 |imit may be included on the design of 8. Techniques that may help reduce traffic speeds include but are not |imited 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. = bsﬁ}‘;;yn
in the traveled way. C. Portable changeable message sign (PCMS). A 7oxas Department of Transportation | siandara
. L. D. Low-power (drone) radar transmitter.
Short Term Work Zone Speed Limit signs should be posted and visible to the E. Speed monitor trailers or signs.
motorists only when work activity is present. When work activity is not ON ON
present, signs shall be removed or covered. 9. Speeds shown on details above are for illustration only, BARRICADE AND c STRUCTI
(See Removing or Covering on BC{4}). Work Zone Speed Limits should only be posted as approved for each project. WORK ZONE SPEED LIMIT
10.For more specific guidance concerning the type of work, work zone
conditions and factors impacting al lowable regulatory construction speed
zone reduction see TxDOT form #1204 in the TxDOT e-form system. BC (3) '2‘
FILE: bc-21. dgn on: TxDOT {cx: TxDOT‘Dm TxDOT |cks TxDOT
@TxDOT November 2002 CONT |SECT JOB HIGHWAY
REVISIONS
9-07 8-14 - p—
7_]3 5_2| DIsST COUNT H 2120.
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No warranty of any
ility for the conversion

TxDOT assumes nNoO 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 any purpose whatsoever.

DISCLAIMER:

GENERAL NOTES FOR WORK ZONE SIGNS

TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS

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

2. Wooden sign posts shall be painted white.

3. Barricades shall NOT be used as sign supports.

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

minimum guide the traveling public safely through the work zone.

5. The Contractor may furnish either the sign design shown in the plans or in the “"Stondard Highway Sign Designs for Texas®™ (SHSD). The

curb Engineer/Inspector may require the Contractor to furnish other work zone signs that are shown in the TMUTCD but moy have been omitted
from the plans. Any variation in the plans 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 con include documenting the changes in
the Inspector’s TxDOT diary and having both the Inspector and Controctor initial and date the agreed upon changes.

6. The Contractor shall furnish sign supports listed in the "Compliant Work Zone Traffic Control Device List" (CWZTCD) for small roadside
signs, Supports for temporary large roadside signs shall meet the requirements detailed on the Temporary Large Roadside Signs (TLRS)
standard sheets. The Contractor shall install the sign support in accordance with the manufacturer’s recommendations. If there is a question
regarding installation procedures, the Contractor shall furnish the Engineer a copy of the monufacturer’s installgtion recommendations so
the Engineer con verify the correct procedures are being followed.

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

8. ldentification morkings may be shown only on the back of the sign substrate. The moximum height of letters and/or company logos used
for identification shall be 1 inch.

9. The Contractor shall replace domaged wood posts. New or damaged wood sign posts shall not be spliced.

lone edge
lane edge

min,
9.0" max.

Curb

7.0
0 -6 9.0' max.

M 4"
%\H\ ]

AT e

Paved N, 7 Poved ST T

shoulder shoulder

6' or
greater

Travel
Iy
§.3
3
Travel

a
L4

- p

% When placing skid supports on unlevel ground, the leg post lengths must be adjusted so the sign appears straight and plumb, 1. The types of sign supports, 5‘:911 mfing heigh’r,the size of.signs, ond the type gf sign substrates con vary based on the type of

Objects shall NOT be placed under skids as a means of leveling. work being [:)erformed.lThe Engineer :s respon§|b|e for sele(.:hng +he_oppr0[->r|o+e size sign for the type of work.bemg perform?d. Tr‘le
Controctor 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 stationary - work that occupies a location more than one daylight period up to 3 days, or nighttime work lasting

more than one hour.

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

Support ATTACHMENT FOR SIGN SUPPORTS Attachment to wooden supports d. Short, durotion - wogk that occupies @ location up to | hour. ? 79

shall not will be by bolts and nuts e. Mobile - work that moves continuously or intermittently (stopping for up to approximately 15 minutes.)

T protrude

% % When ploques ore ploced on dual-leg supports, they should be attached to the upright neagrest the travel lane.
Supplemental plaques (advisory or distonce) should not cover the surfoce of the parent sign,

DATE:
FILE

or screws, Use TxDOT's or SIGN MOUNTING HEIGHT
above sign manufacturer’s recommended 1. The bottom of Long-term/Intermediate-term signs shall be at least 7 feet, but not more thon 9 feet, above the paved surface, except
procedures for gffocning Sign as shown for supplemental plaques lTIOl;Jn‘i‘ed-De|0Vl other sign§. .
substrates to other types of 2. I:: gg;tgn of Short-term/Short Duration signs shall be a minimum of 1 foot above the pavement surface but no more than 2 feet above
sign supports 3. Long~ 1erm/1nfermed|qfe term Signs may be used in Iieu of Short-term/Short Duration signing.
Support 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
shall not appropriate Long-term/Intermediate sign height.
protrude 5. Regulotory signs shall be mounted at least 7 feet, but not more thon 9 feet, above the poved surface regardless of work duration,
obove sign ; SIZE_OF SIGNS
Nails shall NOT . . . ! . .
1. The Contractor shall furnish the sign sizes shown on BC (2) unless otherwise shown in the plans or as directed by the Engineer.
be allowed.
SIGN _SUBSTRATES
Each sign 1. The Contractor shall ensure the sign substrote is installed in occordonce with the monufacturer's recommendations for the type of sign
. M shall be attached support that is being used. The CWZTCD Iists eoch substrate that can be used on the different types and models of sign supports.
Sign supports shall o _ o A A 2. "Mesh" type materials are NOT an approved sign substrate, regardless of the tightness of the weave.
extend more than S ERREIRASERRMA RGBT 8 ik directly to the sign 3. All wooden individual sign panels fabricated from 2 or more pieces shall have one or more plywood cleat, 1/2" thick by 6" wide,
1/2 way up the support. Mulﬂple fastened to the back of the sign and extending fully across the sign. The cleat shall be attached to the back of the sign using wood
back of the sign . screws that do not penetrate the face of the sign panel. The screws shall be placed on both sides of the splice and spaced at 6"
substrate, - signs shall not be centers. The Engineer moy approve other methods of splicing the sign face.
FRONT ELEVATION joined or spliced by REFLECTIVE SHEETING ) ) ) L .
Wood, metal or any means. Wood 1. Al s!g?s s@oll be retroreflective and coqsfrucfed of sheeting meeting the ?o!or gnd rgfro—reflec1|V|1y requirements of DMS-8300
Fiber Reinforced Plastic for rigid signs or DMS-8310 for roll-up signs. The web address for DMS specifications is shown on BC(1),
supports shall not be 2. White sheeting, meeting the requirements of DMS-8300 Type A, shall be used for signs with a white background.
Splicing embedded perforated square metal tubing in order to extend post extended or repaired 3. Oraonge sheeting, meeting the requirements of DMS-8300 Type Bp or Type Cp , shall be used for rigid signs with orange backgrounds.
height will only be allowed when the splice is made using four bolts, two SIDE ELEVATION by spl Tcing or SICN LETTERS
above and two below the spice point. Splice must be located entirely behind Wood 1. All sign letters and numbers shall be clear, ond open rounded type uppercase alphabet letters as approved by the Federal Highway
the sign substrote, not neor the bose of the support. Splice insert lengths oo other means. Administration (FHWA) ond os published in the "Standord Highwoy Sign Design for Texas" monual. Signs, letters and numbers shall be of
should be at least 5 times nominal post size, centered on the splice and first class workmanship in accordance with Department Standards and Specifications.
of ot least the same gouge material. REMOV ING OR COVERING
1. When sign messages may be confusing or do not apply, the signs shall be removed or completely covered.
STOP/SLOW PADDLES 2. Long-term stationary or intermediate stationory signs installed on square metal tubing may be turned away from traffic 90 degrees when
. B CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS the sign message is not aopplicable. This technique may not be used for signs installed in the medion of divided highways or near any
1. STOP/SLOW paddies are the primary method to control traffic WITHIN THE PROJECT LIMITS intersections where the sign moy be seen from opproaching traffic.
by flaggers. The STOP/SLOW paddle size should be 24" x 24", 1. Permanent signs are used to give notice of traffic laws or requlations, call 3. Signs installed on wooden skids shall not be turned ot 90 degree angles to the roadway. These signs should be removed or completely
2. STOP/SLOW paddles shall be retroreflectorized when used at night. . ers . . : covered when not required
Top F wi .. ottention to conditions that are potentially hozardous to traffic operations, S . . . . . .
3. STOP/SLOW paddles may be attached to a staff with a minimum show route designations, destinations, directions, distonces, services, points 4, When signs are covered, the material used shall be opaque, such as heavy mil black plastic, or other materials which will cover the
length of 6’ to the bottom of the sign, T ' . ’ Lo cer S i entire sign foce ond mointain their opaque properties under gutomobile headlights at night, without damaging the sign sheeting.
4, Any lights incorporated into the STOP or SLOW paddie faces of interest, and other geographical, recreational, specific service (LOGO), or 5. Burlap shall NOT be used to cover signs
shall only be as specifically described in Section 6E.03 ??Itu:c;e;:fornnf;on. _gr;vers p;oiee?:nq';h:oT?hdu workrzoge neeqf;hefsome. 6. Duct tape or other adhesive material shall NOT be aoffixed to a sign face.
Hond Signaling Devices in the TMUTCD. éongﬁructiozr route guidance as normally installed on a roadway withou 7. Signs ond anchor stubs shall be removed and holes backfilled upon completion of work.
) N SUPPORT HT
2. When permaonent regulatory or warning signs conflict with work zone conditions, SIGN Su - ME IGHTS . . . SHEET 4 OF 12
remo A H . 1. Where sign supports require the use of weights to keep from turning over, the use
ve or cover the permanent signs until the permanent sign message matches y . » Traffic
the roadway condition, For details for covering large guide signs see the of sondbags with dry, cohesionless sond should be used. o j Saf
T5-CD stondard ) 2. The sondbags will be tied shut to keep the sand from spilling and to maintain a = Dﬁh;ﬂ;
: constant weight. . . ) l Texas Department of Transportation Standard
3. When existing permanent signs are moved ond relocoted due to construction 3. Rock, concrefe, iron, sfee! or other solid objects shall not be permitted
purposes, they shall be visible to motorists at all times. for use as sign support weights. .
4. If existing signs are to be relocated on their original supports, they shall be 4. Sondbags should weigh o minimum of 35 1bs ond o moximum of 50 Ibs.
install hwor thy b h the SMD Standard sheets. The si 5. Sondbags shall be made of a durable material that tears upon vehicular
installed on crashworthy bases as shown on andard sheets. Ihe signs impact. Rubber (such as tire inner tubes) shall NOT be used. BARR I CADE AND CONSTRUCT ION
L}———— 24--____54 L&———— 24" :hall meet ;he required mounting nelghfs shown on the BC Shﬁefs or the EMD 6. Rubber ballosts designed for channelizing devices should not be used for
tandards. This work should be paid for under the appropriate pay item for ballast on portable sign supports. Sign supports designed ond maonufactured
Egc:gzﬂf;“g ;62:0_ Wnite EWWE":"‘“BO;US'; 708 Lack relocating existing signs. with rubber bases may be used when shown on the CWZTCD Iist. TEMPORARY S I GN NOTES
ke . ' ege 5. 1f . . 7. Sondbags shall only be placed along or loid over the base supports of the
. permanent signs are to be removed and relocated using temporary supports, traffi .
affic control device ond shall not be suspended above ground level or
SHEETING REQUIREMENTS (WHEN USED AT NIGHT) the Controctor shall use crashworthy supports as shown on the BC stondard sheets, hung with rope, wire, chains or other fasteners. Sandbags shall be placed
USAGE COLOR SIGN FACE MATERIAL TLRS standard sheets or the CWZTCD Iist. The signs shall meet the required mounting along the length of the skids to weigh down the sign support.
heights shown on the BC, or the SMD standard sheets during construction. This work 8. Sandbags shall NOT be placed under the skid and shall not be used to level Bc (4 ) = 2'
BACKGROUND RED TYPE B OR C SHEETING should be paid for under the appropriate pay item for relocating existing signs, sign supports placed on slopes. . bo-21. don on: TxD0T [ox: TxD0T [ow: Tx007 [ox Tx00T
BACKGROUND ORANGE TYPE By OR C; SHEETING 6. Any sign or traffic control device that is struck or damaged by the Contractor FLAGS ON SIGNS (©TxD0T November 2002 conT | secT 408 HIGHNAY
LEGEND & BORDER WHITE TYPE B OR C SHEETING or his/her construction equipment shall be replaced os soon os possible by the 1. Flogs may be used to draw attention to warning signs. When used, the flag shall REVISIONS
Contractor to ensure proper guidance for the motorists. This will be subsidiary be 16 inches square or larger and shall be orange or fluorescent red-orange in 9-07 8-14 oist P pp——
LEGEND & BORDER BLACK ACRYLIC NON-REFLECTIVE FILM to Item 502. color. Flags shall not be allowed to cover any portion of the sign face. 7-13 5-21 63
o8




¥ Mox imum
21 sq. ft. of

‘// sign face

No warranty of any

See BC(4)
for sign

height 24"
requirement —3

TT—

TxDOT assumes no responsibility for the conversion

“Texas Engineering Practice Act”,

1
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Side

SKID MOUNTED

4x4 TTi e wull P
wood M M
post  2x
- 21"
/ |
4x4
12" block
ul _l_ 4
Top
2x4 x 40"
§T§;;=S:/ 2x6
I

WOOD SIGN SUPPORTS

%* H4x4

% Max imum
12 sq. ft. of
sign face

post

See BC(4)
for sign
height
requirement

=

24"
D

2x6 M

\\\\\ ‘Y,sz

2x6

skid

60" 4x4

l block

-

Length of skids may
be increased for

additional stability,

I_]_L

Front

Top
2x4 brace
3/8" bolts w/nuts
or 3/8" x 3 1/2"
(min.) lag
SCrews
4x4 block

% LONG/ INTERMEDIATE TERM STATIONARY

- PORTABLE SKID MOUNTED SIGN SUPPORTS

OPTION 1
(Direct Embedment)

o

~

O O O T I VAT Y TY YT TTT YT

2500000000000 000000000000000000000LTSERRERRRRRRRS
-y
@®

Anchor Stub
(174" larger
than sign

post) ——=

(Anchor Stub)

i
desirable

34" min. in

strong soils,
55" min. in
weak soils,

-
L]
L]
.
X
OPTION 2

.
.
.
.

|

? Sign
HV's Post
:
H
L
’
L
.
’
o
HER
E desirable
33
Optional HE
reinforcing HH
sleeve — = E
(/2" larger .
than sign 'E"f
post) x 18" HH
HH
Anchor Stub HH
(1/4" larger E E
than sign HE
post) sl
L
OPTION 3

(Anchor Stub aond Reinforcing Sleeve))

PERFORATED SQUARE METAL TUBING

18"

34" min, in
strong soils,
55" min, in
weak soils,

for embedment,

See the CWZTCD

Base
Post

A EEAEAERERAARALALEEEEEEEEEEEERR

WING CHANNEL

Lap-spl ice/base
bolted onchor

GROUND MOUNTED SIGN SUPPORTS

Refer to the CWZTCD and the manufacturer’s installation procedure for each type sign support,
The moximum sign square footage shall adhere to the manufocturer’'s recommendation
Two post installations con be used for lorger signs.

The use of this standard is governed by the

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

DISCLAIMER:

provide 7' height
above pavement

DATE:
FILE

Welds to start on
opposite sides
going in opposite
directions. Minimum
weld, do not

back fill puddle,

weld starts here
weld

9 sq. ft. or less-
10mm extruded
thinwal | plastic
sign only

1 374" x 1 3/4™ x 11 foot
12 ga post
(DO NOT SPLICE)

1 374" galv, round
with 5/16" holes
or 1 3/4" x 1 3/4"
square 1ubing7

pin at angle
needed to
match sideslope

2.5

48" ofe—— |-2" x 2" x

5 12 ga.

o upright
2" | Feesesesresosvsssesss]

R
SINGLE LEG BASE
Side View

SKID MOUNTED PERFORATED SQUARE STEEL TUBING SIGN SUPPORTS

16 sq. ft. or less of any rigid sign
substrate listed in section J.2.d of

00000000 0O@O 00 O]

1374 " x 1 3/4 " x 129"

(hole to hole) 12 ga. support

telescopes into sleeve

13/4 " x 1 3/4 " x 52" (hole
to hole) 12 ga. square perforated

tubing diagonal brace

13/4 " x 1 3/4 " x 32"

(hole
to hole) 12 ga. square perforated

tubing cross brace

4

% LONG/INTERMEDIATE TERM STATIONARY

~3/8" X 4-172 gr.
X 5 BOLT (TYP.)

the CWZTCD, except 5/8" plywood.
1/2" plywood is al lowed.

@ 3/8" x 3" gr. 5 bolt
(2 per support) joining
sign panel and supports

41"

sz "

13

84"

PORTABLE SKID MOUNTED SIGN SUPPORTS

1 3/4 " x 1 3/4 "
(hole to hole)

12 ga. square

per forated

x 129"

tubing upright

2" x 2" x 59"
(hole to hole)
12 ga. perforated
tubing skid

@3
5 bolt

Completely welded
around tubing

2" x 2" x 8"

(hole to holel
12 ga. square % ¥ Wood sign posts MUST be one piece. Splicing wil
perforated NOT be al lowed. Posts shall be painted white.
tubing sleeve

| welded to skid 0

WEDGE ANCHORS

Both steel and plastic Wedge Anchor Systems as shown
on the SMD Standard Sheets may be used as temporary

sign supports for signs up to 10 square feet of sign
foce. They may be set in concrete or in sturdy soils
if approved by the Engineer.
"Traffic Engineering Standard Sheets” on BC(1}},

(See web oddress for

CWZTCD LIST.

SEE BC(1)

OTHER DESIGNS

MORE DETAILS OF APPROVED LONG/INTERMEDIATE
AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
FOR WEBSITE LOCATION.

GENERAL NOTES

X3 gr. 1.

connection.

CWZTCD List,

supports, but 3/8"

Nails may be used in the gssembly of wooden sign
bolts with nuts or 3/8" x 3 1/2"
lag screws must be used on every joint for final

2. No more than 2 sign posts shall be placed within a
7 ft. circle, except for specific moterials noted on the

3. When project is completed, all sign supports and
foundations shall be removed from the project site.
This will be considered subsidiary to Item 502

SHEET 5 OF 12

See BC(4) for definition of "Work Duration.”

See the CWZTCD for the type of sign substrote
that con be used for each approved sign support,

—

l Texas Department of Transportation

Traffic
Safety
Division
Standard

BC (5)-21

BARRICADE AND CONSTRUCTION
TYPICAL SIGN SUPPORT

FILE: be-21. dgn ow: TxDOT [ck: TxDOT [ow: TxDOT [ex: TxDOT

@TxDOT November 2002 CONT |SECT JOB HIGHWAY
REVISIONS

9-07 8-14 DIST COUNTY SHEET NO.
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WHEN NOT IN USE, REMOVE THE PCMS FROM THE RIGHT-OF-WAY OR PLACE THE PCMS
BEHIND BARRIER OR GUARDRAIL WITH SIGN PANEL TURNED PARALLEL TO TRAFFIC

No warranty of any

TxDOT assumes no responsibility for the conversion

“Texos Engineering Practice Act”.

The use of this standard is governed by the

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

DISCLAIMER:

DATE:
FILE

PORTABLE CHANGEABLE MESSAGE SIGNS

2.

3.

The Engineer/Inspector shall approve all messoges used on portable
changeable message signs (PCMS).
Messages on PCMS should contain no more than 8 words (about four to
eight characters per word), not including simple words such as "T0, "

"FOR, " "AT," etc.

Messages should consist of a single phase, or two phases that
alternate. Three-phase messages are not allowed. Each phase of the
message should convey a single thought, ond must be understood by

itself.

Use the word "EXIT" to refer to an exit ramp on a freeway; i.e.,
"EXIT CLOSED."™ Do not use the term "RAMP."
Always use the route or interstate designation (IH, US, SH, FM)
along with the number when referring to o roadway.
Wnen in use, the bottom of a stationary PCMS message panel should be
a minimum 7 feet above the roadway, where possible.
The message term "WEEKEND" should be used only if the work is to
start on Saturday morning and end by Sunday evening at midnight.

Actual days and hours of work should be displayed on the PCMS if work

is to begin on Friday evening and/or continue into Monday morning.

The Engineer/Inspector may select one of two options which are avail-

able for displaying a two-phase messoge on a PCMS. Each phase may be

disployed for either four seconds each or for three seconds each.

Do not "flash" messages or words included in a message. The message

should be steady burn or continuous while displayed.
. Do not present redundant informotion on o two-phase message; i.e.,

keeping two 1ines of the message the same ond chonging the third line.

. Do not use the word "Danger” in message.
. Do not display the message "LANES SHIFT LEFT" or "LANES SHIFT RIGHT"
on a PCMS. Drivers do not understand the message.

. Do not display messages that scroll horizontally or vertically across

the face of the sign.

. The following table lists abbreviated words and two-word phrases that

are occeptable for use on a PCMS. Both words in a phrase must be
displayed together, Words or phrases not on this list should not be
abbreviated, unless shown in the TMUTCD.

. PCMS character height should be at least 18 inches for trailer mounted
units. They should be visible from ot least 1/2 (.5) mile and the text

should be legible from ot leost 600 feet ot night and 800 feet in

daylight. Truck mounted units must have a character height of 10 inches

and must be legible from at least 400 feet.

. Each line of text should be centered on the message board rather than

left or right justified.

. If disabled, the PCMS should default to an illegible display that will

not alarm motorists and will only be used to alert workers that the

PCMS has malfunctioned. A pattern such os @ series of horizontal solid

bars is appropriate.

RECOMMENDED PHASES AND FORMATS FOR PCMS MESSAGES DURING ROADWORK ACTIVITIES

Road/Lane/Ramp Closure List

(The Engineer may approve other messages not specifical ly covered here.)

Phase 1: Condition Lists

Other Condition List

Phase 2: Possible Component Lists

¥ % Advance
Notice List

TUE-FRI
XX AM-
X PM

APR XX-
XX

X PM-X AM

BEGINS
MONDAY

BEGINS
MAY XX

MAY X-X
XX PM -
XX AM

NEXT
FRI-SUN

XX AM
TO
XX PM

FREEWAY FRONTAGE ROADWORK ROAD
CLOSED ROAD XXX FT REPAIRS
X MILE CLOSED XXXX FT
ROAD SHOULDER FLAGGER LANE
CLOSED CLOSED XXXX FT NARROWS
AT SH XXX XXX FT XXXX FT
ROAD RIGHT LN RIGHT LN TWO-WAY
CLSD AT CLOSED NARROWS TRAFFIC
FM XXXX XXX FT XXXX FT XX MILE
RIGHT X RIGHT X MERGING CONST
LANES LANES TRAFFIC TRAFFIC
CLOSED OPEN XXXX FT XXX FT
CENTER DAYT IME LOOSE UNEVEN
LANE LANE GRAVEL LANES
CLOSED CLOSURES XXXX FT XXXX FT
NIGHT 1-XX SOUTH DETOUR ROUGH
LANE EXIT X MILE ROAD
CLOSURES CLOSED XXXX FT
VARIOUS EXIT XXX ROADWORK ROADWORK
LANES CLOSED PAST NEXT
CLOSED X MILE SH XXXX FRI-SUN
EXIT RIGHT LN BUMP US XXX
CLOSED TO BE XXXX FT EXIT
CLOSED X MILES
MALL X LANES TRAFFIC LANES
DRIVEWAY CLOSED SIGNAL SHIFT
CLOSED TUE - FRI XXXX FT
XXXXXXXX
BLVD ¥ LANES SHIFT in Phase 1 must be used with STAY IN LANE in Phase 2.
CLOSED

APPL ICATION GUIDELINES

1. Only | or 2 phases are to be used on a PCMS.

2. The 1Ist phase lor both) should be selected from the
“Road/Lane/Ramp Closure List™ and the “Other Condition List".

3. A 2nd phase con be selected from the "Action to Take/Effect
on Travel, Location, General Warning, or Advance Notice
Phose Lists”.

4, A Location Phase is necessary only if a distance or location
is not included in the first phase selected.

5. If two PCMS are used in sequence, they must be separated by
a minimum of 1000 ft. Each PCMS shall be limited to two phases,
and should be understandable by themselves.

6. For advance notice, when the current date is within seven days
of the actual work dote, calendor days should be replaced with
days of the week. Advance notification should typically be for
no more thon one week prior to the work.

WORDING ALTERNATIVES

. The words RIGHT, LEFT ond ALL con be interchanged as appropriate.

2. Roodway designations IH, US, SH, FM and LP can be interchanged as
appropr iate.

. EAST, WEST, NORTH and SOUTH (or abbreviations E, W, N and S) can
be interchanged as appropriate.

. Highway names ond numbers replaced as appropriate

. ROAD, HIGHWAY and FREEWAY can be interchanged as needed.

AHEAD may be used instead of distances if necessary.

FT and MI, MILE and MILES interchanged as appropriate.

. AT, BEFORE and PAST interchonged as needed.

. Distances or AHEAD can be eliminated from the message if a
location phase is used.

(™

e K-

NEXT
TUE
AUG XX

TONIGHT
XX PM-
XX AM

Action to Take/Effect on Travel Location Warning
List List List
MERGE FORM AT SPEED
RIGHT X LINES FM XXXX LIMIT
RIGHT XX MPH
DETOUR USE BEFORE MAX IMUM
NEXT XXXXX RAILROAD SPEED
X EXITS RD EXIT CROSSING XX MPH
USE USE EXIT NEXT MINIMUM
EXIT XXX I-XX X SPEED
NORTH MILES XX MPH
STAY ON USE PAST ADVISORY
Us Xxx I-XX E US XXX SPEED
SOUTH TO I-XX N EXIT XX MPH
TRUCKS WATCH XXXXXXX RIGHT
USE FOR TO LANE
US XXX N TRUCKS XXXXXXX EXIT
WATCH EXPECT Us XxX USE
FOR DELAYS TO CAUTION
TRUCKS FM XXXX
EXPECT PREPARE DRIVE
DELAYS TO SAFELY
STOP
REDUCE END DRIVE
SPEED SHOULDER WITH
XXX FT USE CARE
USE WATCH
OTHER FOR
ROUTES WORKERS
STAY
IN % % See Application Guidelines Note 6.
LANE *

SHEET 6 OF 12

PCMS SIGNS WITHIN THE R.O.W. SHALL BE BEHIND GUARDRAIL OR
CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4)
PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC ON THE
UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION
WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS
SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT.

OF TRAFFIC.

l Texas Department of Transportation

Traffic
Safety
Division
Standard

WORD OR PHRASE ABBREVIATION WORD OR PHRASE ABBREVIATION
Access Road ACCS RD Major MAJ
Alternate ALT Miles M1
Avenue AVE Miles Per Hour MPH
Best Route BEST RTE Minor MNR
Boulevard BLVD Monday MON
Bridge BRDG Normal NORM
Cannot CANT Nor th N
Center CTR Nor thbound (route) N
nstruction i
Constructio CONST AHD Porking L
CROSSING XING Right Lone RT LN
Detour Route DETOUR RTE Saturday SAT
Do Not DONT Service Road SERV_RD
East 3 Shoul der SHLDR
Eastbound {route) E Siippery SLIP
Emergency EMER South B
Emergency Vehicle | EMER VEH Southbound (route) S
Entrance, Enter ENT Speed SPD
Express Lane EXP LN Street Hi
Expressway EXPWY Sunday SUN
XXXX Feet XXXX FT Te lephone PHONE
Fog Ahead FOG_AHD Temporary TEMP
Freeway FRWY, FWY Thur sday THURS
Freeway Blocked FWY BLKD To Downtown TO DWNTN
Er‘°°§ Drivi LE; DRIVING Iroffic TRAE
0Zardous Uriving
ngardous Material] HAZMAT I:g;géirs IEE;RS
High-Occupancy [ HOV Time Minufes TIME_MIN
Vehicle HWY Upper_Level UPR LEVEL
Highway Vehicles (s) VEH, VEHS
Hour (s) HR, HRS Worning WARN
Information [NFO Wednesday WED
It Is_ Irs Weight LimiT Wi LIMIT
Junction JCT West W
Left LFT Westbound troutel W
Let# Lone LEL LN Wet Pavement WET PVMT
Lane Closed LN CLOSED Will Not WONT
Lower Level LWR LEVEL -
Maintenance MANT
Roadway

designation # IH-number, US-number, SH-number, FM-number

FULL MATRIX PCMS SIGNS

1.

When Full Motrix PCMS signs ore used, the character height and legibility/visibility requirements shall be maintained as listed in Note 15 under "PORTABLE

CHANGEABLE MESSAGE SIGNS™ above.

BC (6) -21

BARRICADE AND CONSTRUCTION
PORTABLE CHANGEABLE
MESSAGE SIGN (PCMS)

be-21. dgn

ow: TxDOT [ck: TxDOT [ow: TxDOT [ex: TxDOT

November 2002

JOB

HIGHWAY

2. When symbol signs, such as the “Flagger Symbol”(CW20-7) are represented graphically on the Full Matrix PCMS sign and, with the approval of the Engineer, it
shall maintain the legibility/visibility requirement Iisted above. FILE:

3. When symbol signs are represented graphically on the Full Matrix PCMS, they shall only supplement the use of the static sign represented, and shall not substitute ©Tx00T
for, or replace that sign.

4, A full matrix PCMS may be used to simulate a flashing arrow board provided it meets the visibility, flash rate and dimming requirements on BC(7), for the -07

same size arrow.

9-0
7-13

REVISIONS
8-14
5-21
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No warranty of any
ility for the conversion

"Texas Engineering Practice Act".
TxDOT assumes No responsi

1. Barrier Reflectors shall be pre-qualified, and conform to the color and . .. \ \
reflectivity requirements of DMS?BGOO. A 'll-Sf of prequalified Barrier LOW PROFILE CONCRETE Arrow Boords may be locoted behind channelizing devices in place for o shoulder
Reflectors can be found ot the Material Producer List web oddress Barrier Reflector on BARRIER (LPCB) USED taper or merging taper, otherwise they shall be del ineo'rec_} with four (4) channel izing
shown on BC(1). 16" tall plastic bracket IN WORK ZONES devices placed perpendicular to traffic on the upstream side of traffic.

2. Color of Barrier Reflectors shall be as specified in the TMUTCD. The . .

. . . LPCB is opproved for use in work
cost of the reflectors shall be considered subsidiary to [tem 512. '
i idiary \ zone I?cohons. where the posted 1. The Flashing Arrow Board should be used for all lane closures on multi-lane roadways, or slow
6" speed is 45mph, or less. See moving maintenance or construction activities on the travel lanes.
Roadway Standard Sheet LPCB. 2. Flashing Arrow Boards should not be used on two-lane, two-way roadways, detours, diversions
\ or work on shoulders unless the "CAUTION" display (see detail below) is used.

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

Attach the del ineators as per
manufacturer’s recommendations.

Barrier
Reflectors

is made by TxDOT for any purpose whatsoever.

The use of this standard is governed by the
of this standard to other formats or for incorrect results or domoges resulting from its use.

DISCLAIMER:

kind

DATE:
FILE

p LOW PROFILE CONCRETE BARRIER (LPCB)
® )
[ ] L]
CONCRETE TRAFFIC BARRIER (CTB) 0. L] .0
[ [
See D & OM (VIA)
3. Where traffic is on one side of the CTB, two (2) Barrier Reflectors r ry OR Y
shall be mounted in opproximately the midsection of each section of CTB. PP
An alternate mounting location is uniformly spoced at one end of each PY ®
CTB. This will allow for attachment of a barrier grapple without e ® ] ®
damaging the reflector. The Barrier Reflector mounted on the side of ° ° ° L4
the CTB shall be located directly below the reflector mounted on top of ;n;*cl I a :i?im of .' .'
the barrier, as shown in the detail above. arrier Reflectors
4, Where CTB seporates two-way traffic, three barrier reflectors shall be as per manufacturer’s 4 CORNER CAUTION ALTERNATING DIAMOND CAUTION L L
mounted on each section of CTB. The reflector unit on top shall have recommendat ions.
two yellow reflective faces (Bi-Directionallwhile the reflectors on each
side of the barrier shall have one yellow reflective face, as shown in [ ) ° Y ° Y
the detail obove. DEL INEATION OF END TREATMENTS o o . e o o
5. When CTB separates traffic traveling in the same direction, no barrier L] e e @ ® o e o 0 o [ ) [ ] ®
reflectors will be required on top of the CTB. ] ® [ ] ] [ ] [ ]
6. Barrier Reflector units shall be yellow or white in color to match END TREATMENTS FOR ° ® [ [ ® 1
the edgeline being supplemented. CTB'S USED
7. Maximum spocing of Barrier Reflectors is forty (40) feet. IN WORK ZONES DOUBLE ARROW R!GHT/LEFT ARROW SEQUFEI:‘?TI/LEEEVRON
8. Pavement markers or temporary flexible-reflective roadway marker tabs {right arrow shown; . L
shal | NOT be used as CTB delineation. End treatments used on CTB's in work zones left is similar) {right chevron shown;
9. Attachment of Borrier Reflectors to CTB shall be per monufacturer’s shal | meet the opppropriote crashworthy left is similaor)
recommendat i ons. standards as defined in the Monual for . . . . .
10.Missing or domaged Borrier Reflectors shall be replaced os directed Assessing Safety Hordwore (MASH). Refer 5. The "CAUTION" display consists of four corner lomps flashing simultaneously, or the Alternoting
by the Engineer. . to the CWZTCD List for opproved end [3 'T);;gng:rqo?g::I??ngbgzug?ozhg?gbloy is NOT ALLOWED
11.Single slope barriers shall be delineated as shown on the above detail. treatments and monufacturers. 7. The Floshing Arrow Board shall be capable of minimum 50 percent dimming from roted lomp voltage.
The flashing rote of the lomps shall not be less than 25 nor more thon 40 flashes per minute,
8. Minimum lomp “on time" shall be approximately 50 percent for the flashing arrow ond equal
BARRIER REFLECTORS FOR CONCRETE TRAFFIC BARRIER AND ATTENUATORS intervals of 25 percent for each sequential phase of the flashing chevron.
9. The sequential arrow display is NOT ALLOWED.
10. The flashing arrow display is the TxDOT standard; however, the sequential chevron
display may be used during daylight operations.
11. The Flashing Arrow Board shall be mounted on a vehicle, trailer or other suitable support.
WARNING L IGHTS 12. A Flosh‘mgngrrow Board SHALL NOT BE USED to laterally shift traffic.
. . . 13. A full matrix PCMS may be used to simulate a Flashing Arrow Board provided it meets visibilit
!+ Warning lights shall meet the requirements of the TMUTCD. flash rate and dimn‘un; requirements on this sheet foE the some size arrow. h
2. Warning lignts shall NOT be installed on barricades. i . . 14, Minimum mounting height of trailer mounted Arrow Boards should be 7 feet from roadway
3. Type A-Low Intensity Flashing Warning Lights are commonly used with drums. They are intended to warn of or mark a potentially hazardous to bottom of panel.
area. Their use shall be as indicated on this sheet ond/or other sheets of the plans by the designation "FL". The Type A Warning Lights shall
not be used with signs monufactured with Type B or C;, Sheeting meeting the requirements of Deportmental 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
devices. Their use shall be as indicated on this sheet and/or other sheets of the plans by the designation "SB". MINIMUM
O (o] B . . . . . . .
m 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 | WINIMUM MINIMUM NUMBER |\ cror "1y ATTENT ION
6. When required by the Engineer, the Contractor shall furnish a copy of the warning lights certification. The warning 1ight 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 ond Steady-Burn Warning Lights. - Flashing Arrow Boards THE ARROW BOARD FROM THE
7. When used to delineate curves, Type-C and Type D Steady Burn Lights should only be placed on the outside of the curve, not the inside. B [ 30 x 60 13 3/4 mile shal | be equipped with RIGHT-QOF -WAY OR PLACE THE
8. The location of warning lights and warning reflectors on drums shall be @s shown elsewhere in the plans. c | 48 x 9% 15 I mile automatic dimming devices. ARROW BOARD BEHIND CONCRETE
TRAFFIC BARRIER OR GUARDRAIL.
Type C Warning Light or WARNING LIGHTS MOUNTED ON PLASTIC DRUMS
approved substitute mounted on a 1. Type A flashing warning lights are intended to warn drivers that they are approaching or are in a potentially hazardous area.

drum odjaocent 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 [ NG ARROW BOARDS

3. A series of sequential flashing warning lights placed on channelizing devices to form a merging taper may be used for delineation. If used,

the successive flashing of the sequential warning lights should occur from the beginning of the toper to the end of the merging taper in

order to identify the desired vehicle path. The rate of flashing for each Iight shall be 65 flashes per minute, plus or minus 10 flashes.
4, Type C and D steady-burn warning lights are intended to be used in a series to delineate the edge of the travel lane on detours, on lane SHEET 7 OF 12

changes, on lane closures, and on other similar conditions.
5. Type A, Type C and Type D warning lights shall be installed at locations as detailed on other sheets in the plans. _ 37" ggg;;
6. Warning lights shall not be installed on a drum that has a sign, chevron or vertical panel, . Division
7. The maximum spocing for warning lights on drums should be identical to the channelizing device spacing. TRUCK -MOUNTED ATTENUATORS ITGXHS Department of Transportation Standard

AR REF TOR T PLAST Rl 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 LIGHTS st meet the requiremenss outlined In the Manual for BARRICADE AND CONSTRUCTION
1. A warning reflector or approved substitute may be mounted on o plastic drum as o substitute for o Type C, steody burn warning light ot the Assessing Safety Hardware (MASH). )

discretion of the Contractor unless otherwise noted in the plans. 2. Refer to the CWZTCD for the requirements of Level 2 or
2. The warning reflector shall be yellow in color and shall be manufactured using @ sign substrate approved for use with plastic drums |isted ; ke;el 3 T:‘gS- WZTCD £ List of o THA ARRO" PANEL ? REFLECTORS'

on the CWZTCD. . Refer to the or a list of approve S.

4, TMAs are required on freeways unless otherwise noted WARN l NG L IGHTS & AT TENUA TOR

3. The warning reflector shall have a minimum retroreflective surfoce area (one-side) of 30 square inches.

4. Round reflectors shall be fully reflectorized, including the area where attached to the drum. in the plons,

Warning reflector may be round R s - . . . A TMA should be nytime that it c Pt
or Sqﬂare_ Mast haveyo vel low . Squore substrotes must hove @ minimum of 30 square inches of reflectorized sheeting. They do not have to be reflectorized where i+ 3 10 1o f‘o‘g”fgeﬁ :ﬁsﬁgvgnie' of the orec of Eﬁez":;pggﬂig
reflective surface area of at least attaches to the drum, . . ) . . L. . without odversely affecting the work performance. Bc ( 7) - 2‘
30 square inches 6. The side of the warning reflector facing approaching traffic shall have sheeting meeting the color ond retroreflectivity requirements for 6. The only reason o TMA should not be required is when o work [ bo 21 don v x0T [0 TxDOT [we TxD0T [oxe 1001
DMS 8300-Type B or Type C. . area is spread down the roadway and the work crew is on -0
7. When used near two-way traffic, both sides of the warning reflector shall be reflectorized. extended distonce from the TMA. (© TxDOT November 2002 CONT [sECT 08 HIGHNAY
8. The warning reflector should be mounted on the side of the hondle nearest approaching traffic. REV[S1GHS
9. The maximum spacing for warning reflectors should be identical to the channelizing device spacing requirements, 9-07 2'124 bisT COUNTY SHEET NO.
7-13 =21 66
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GENERAL NOTES

1. For long term stationary work zones on freeways, drums shall be used as Hondle 18" min
the primary channelizing device. .
2. For intermediate term stationary work zones on freeways, drums should be L?TOShgg:?eZﬂon 9/16" dia. {typ)
used as the primory chonnelizing device but may be replaced in tangent of :ier or f?r mount ing
sections by vertical ponels, or 42" two-piece cones. In tongent sections, deb:Fs | signs and
one-piece cones moy be used with the approval of the Engineer but only warning lights
if personnel are present on the project ot all times to maintain the 1
cones in proper position and location. fax
3. For short term stationary work zones on freeways, drums ore the preferred 4" min
channel izing device but may be replaced in tapers, transitions and tangent 8" max Each drum shall have
sections by verfico! panels, two-piece cones or one-piece cones as (typ) a minimum of 2 orange ( 1
approved by the Engmet:zr. . . and 2 white stripes ) L. . .
4, Drums ond all related items shall comply with the requirements of the using Type A or Type B ‘18 x_24 S.lgn . 12" x 24
current version ofl the :‘Texas Manual on Uniform Traffic C?nfrol 'Derices" ) retroreflective {Maximum Sign _Dume;mon] Verﬂ_col P_onel
:{T:::;Igg: and the "Compliont Work Zone Traffic Control Devices List 2H mo;( sheeting with the IJ;C‘:'I_Iec'\-'erron Dtrwf]v-:v;qg?pspil:;s:r‘quoJOflﬁz:p LRo;r:;em Z?:;tn;.;:wglsg:g%:
. ¥P. top stripe bein : + ! !
5. Drums, bases, ond related materials shall exhibit good workmanship and oange. P 9 R4 series or other signs as approved travel way
shall be free from objectionable marks or defects that would adversely ‘e é by Engineer
affect their appearonce or serviceability. . |.
6. The Contractor shall have a maximum of 24 hours to replace any plastic aly
dr::sdlde.:nhflef t‘f}gr‘ replﬂﬁemegfdby_;’e"e Engineer/Inspector. The replace- Plywood, Al uninun or Me-'-ol sign
ment device MUST be on opproved device. substrates shall NOT be used on
GENERAL DESIGN REQUIREMENTS plastic drums
Pre-qualified plastic drums shall meet the following requirements: =— Taper to allow
1. Plastic drums shall be o two-piece design; the "body" of the drum shall for stacking a N
be the top portion and the "base" shall be the bottom. minimum of 5 See Ballast
2. The body and base shall lock together in such a manner that the body drums é‘ Note 3 SIGNS, CHEVRONS, AND VERTICAL PANELS MOUNTED
separates from the base when impacted by a vehicle traveling at a speed ON PLASTIC DRUMS
of 20 MPH or greater but prevents accidental separation due to normal

handling and/or air turbulence created by passing vehicles. N
3. Plostic drums shall be constructed of Iightweight flexible, and

deformable materials. The Contractor shall NOT use metal drums or

single piece plastic drums as channelization devices or sign supports. 1

Signs used on plastic drums shall be manufactured using

4. Drums shall present a profile that is a minimum of 18 inches in width substrotes |isted on the CWZTCD.
at the 36 inch height when viewed from aony direction. The height of
drum unit (body installed on base) shall be a minimum of 36 inches and 2. Chevrons and other work zonme signs with an orange background
o moximum of 42 inches. This detail is not intended shall be monufoctured with Type Bp or Type Cg Oronge
5. The top of the drum shall have @ built-in handle for easy pickup and for fabrication. See note 3 sheeting meeting the color and retroreflectivity requirements
shall be designed to drain water and not collect debris, The handle and the CWZTCD list for of DMS-8300, "Sign Face Material,” unless otherwise
shall have o minimum of two widely spaced 9716 inch diometer holes to providers of approved specified in the plans.
allow ottochment of a warning light, worning reflector unit or approved Detectable Pedestrion
compliont sign. Barricades 3. Vertical Panels shall be monufactured with orange and white

sheeting meeting the requirements of DMS-8300 Type A or Type B.

6. The exterior of the drum body shall hove a minimum of four alternating . A T J
Continuous smooth Diagonal stripes on Vertical Panels shall slope down toward

orange and white retroreflective circumferential stripes not less than

4 inches nor greater than 8 inches in width. Any non-reflectorized 36" rail for hand trailing the intended traveled lane.
space between any two adjacent stripes shall not exceed 2 inches in . B
width. 4, Other sign messages (text or symbolic) may be used as

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

7. Bases shall have a maximum width of 36 inches, a maximum height of 4
inches, and a minimum of 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 stabilized, orange, K
high-density polyethylene (HDPE) or other approved material.

9. Drum body shall have @ maximum unballasted weight of 11 Ibs,

10.Drum ond base shall be morked with monufocturer’s nome and model number.

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

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

RETROREFLECTIVE SHEETING Detectable Edge

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

7. Chevrons may be placed on drums on the outside of curves,
on merging topers or on shifting topers. When used in these
locations, they may be placed on every drum or spaced not

in the plans, 2% M, more thon on every third drum. A minimum of three (3)
2. The sheeting shall be suitable for use on and shall adhere to the drum should be used at each location called for in the plans.
surface such that, upon vehiculor impact, the sheeting shall remain
adhered in-place and exhibit no delominoting, craocking, or loss of WSTRIAN EARR[CADES 8. R9-9, R9-10, R9-11 ond R9-11g Sidewalk Closed signs which
retroreflectivity other than thot loss due to abrasion of the sheeting 1. When existing pedestrian facilities are disrupted, closed, or are 24 inches wide may be mounted on plastic drums, with
sur face. relocated in a TTC zone, the temporary facilities shall be approval of the Engineer.
detectable ond include accessibility features consistent with
BALLAST the features present in the existing pedestrian facility. Refer
to WZ(BTS-2) for Pedestrian Control requirements for Sidewalk
1. Unbal losted bases shall be large enough to hold up o 50 Ibs. of sond. 2 3;;3;5;222;3;gﬁzc’l,?fﬂe:?‘éﬂﬁ.??SEQ?T?:?LE g;‘:ﬁ:?: use the SHEET 8 OF 12
This bose, when filled with the ballost moterial, should weigh between closed sidewalk, o Detectable Pedestrion Barricode shall be j_ B Traffic
25 1'_25 {mumrg;m) ond 50 :bsftmox;hu ':)' The bo(l!lc.!sf may geﬁ?rl‘ddmloni‘ placed ocross the full width of the closed sidewalk instead = f)sfig'fayn
o three sandbags separate from the base, sand in a sand-filled plastic of a Type 3 Barricade. l .
b r other ballasting devi roved by the Engineer. Stackin ! ¢ . .. . Texas Deparitment of Transportation Standard
ase, or othe as g devices as approve Yy e gineer, acl [s] 3. Detectable pedestrian barricodes similaor to the one pictured
of sandbags will be allowed, however height of sandbags above pavement above, longitudinal channelizing devices, some concrete
surface may not exceed 12 inches. barriers, and wood or chain link fencing with a continuous

2. B ith built-in ballast shall igh bet 40 Ibs. and 50 Ibs. detectable edging con satisfactorily delineote o pedestrian
Bui 11-1n bal 1051 Gon be consfructed of on inteqral crunb rubber base or BARRICADE AND CONSTRUCTION

4, Tape, rope, or plastic chain strung between devices are not

a solid rubber base. P ¥ \
3. Recycled truck tire sidewalls may be used for ballast on drums approved ?:;:ﬁ:g:;:'w?‘:h"g:sg:?f;zi:::cih:cgz:'s?;iﬂf’;dg:?ze:?nzze CHANNEL I z l NG DEV I CES

for this type of ballast on the CWZTCD list. . (ADAAG) " and should not be used as a control for pedestriaon
4. The ballast shall not be heavy objects, water, or any material that movements.
would become hazardous to motorists, pedestrions, or workers when the 5. Warning lights shall not be ottached to detectable pedestrian
drum is struck by a vehicle, barr icades. Bc (8) - 2‘
5. Wnen used in regions susceptible to freezing, drums shall have drainage 6. Detectable pedestrian barricodes should use 8" nominal barricade
holes in the bottoms so that water will not collect and freeze becoming rails as shown on BC(10) provided that the top rail provides FILE: be-21. dgn ow TxDOT [ck: TxDOT [ows TxDOT [exs Tx00T
a hazard when struck by a vehicle. a s¢poo+h continuous rail suitable for hand trailing with no ©Tx00T November 2002 p Py o8 pT—
6. Ballost shall not be placed on top of drums. splinters, burrs, or sharp edges. REVISIONS
7. Adnesives may be used to secure base of drums to pavement. ;g% 2-124 pyo P p—
- =21 -
7-13 67
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8" to 12" 8" to 12" 8" to 12" 8" to 12" 12" 1. Tt:le_chevr?n shgl:zbg OI;efHﬁol rectangle with a
" |-—-| minimum size o y inches.
" 2. Chevrons are intended to give notice of a sharp GENERAL NOTES
z g change of alignment with the direction of travel 1. Work Zone chonnelizing devices illustrated on this sheet may be installed
= - and provide additional emphasis and guidance for in close proximity to traffic and are suitable for use on high or low
» . % 18" vehicle operators with regard to changes in speed roadways. The Engineer/Inspector shall ensure that spacing and
4" § E L Min. horizontal alignment of the roadway. plocement is uniform ond in accordance with the "Texas Manual on Uniform
See aam |+ See e 3. Chevrons, when used, shall be erected on the out- Traffic Control Devices” (TMUTCD). . .
453 4 note 7 min, g 25° 4 rote T = 3 side of a sharp curve or turn, or on the far side 2. Channelizing devices shown on this sheet may have a driveable, fn.(ecl or
2 -] of an intersection. They shall be in Iine with portable base. The requirement for self-righting channelizing devices must
© g ond at right angles to approaching traffic. be specified in the General Notes or other plan sheets,
4" § g Spacing should be such that the motorist always 3. Channelizing device§ on self:riqhﬂnq supports sr_10uld be used in work zone
P-1R S I - has three in view, until the change in alignment areas where channelizing devices ore frequently impacted by erront vehicles
VP-1L v . B a7 S eliminates its need. or vehicle related wind gusts moking alignment of the chonnelizing devices
© . . . difficult to maintain, Locotions of these devices shall be detailed else-
Fixed Base Surfoce : . N £ . 4. To be effective, the chevron should be visible where in the plons. These devices shall conform to the TMUTCD and the
w/ Approved m* Roodwoy ‘g E'q'd” E 36 for ot leost 500 feet. “Compliant Work Zone Traffic Control Devices List" (CWZTCD).
Adhesjive Sur face 5 uppo ° 5. Chevrons shall be orange with a black nonreflec- 4, The Contractor shall maintain devices in a clean condition and replace
/ % " = @AWA —x m tive legend. Sheeting for the chevron shall be domuqed,_ nonrefliective, faded, or broken devices und_buses as fequfred by
e \ retroreflective Type Br or Type Cr conforming to 1he'Engmeef/lnspecf0f. The Contractor shall be required to maintain proper
. i Self-righting . e Depar tmental Material Specification DMS-8300, device spacing and alignment. .
18 T support 12" minimum = unless noted otherwise. The legend shall meet the 5. Portable bases shall be fabricated from virgin and/or recycled rubber. The
¥ gr;b:gmnf _ 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. zg;’m:*tgzr;:ﬁ:,sm' '?ze gfepgred ': g rmnnerdﬂ;gf ensuresfpropﬁr bonding
(Driveable Base, or Flexible transitions on freeways ond divided highways, € 'ves, the fixed mount bases and the pavement surtface,
(Rigid or self-righting \Y% Support con be used) self-righting chevrons may be used to supplement :dhes:v:za:t\arl‘; be prepared ond opplied according to the manufacturer’s
. . ecommel ions,
MB“EE plastic drums but ot to replace plastic drums. 7. The installation and removal of channelizing devices shall not cause
detrimental effects to the final pavement surfaces, including pavement
. , . surface discoloration or surface integrity. Driveable bases shall not be
1. Vertical PongI:a (VP’s) are normal ly used to channelize CHEVRONS permitted on final povement surfoces. The Engineer/Inspector shall opprove
. . traffic or divide opposing Ianeslof ﬂjaff;g. . all application and removal procedures of fixed bases.
8" to 12 2. VP's moy be used in doytime or nighttime situotions.
— They may be used at the edge of shoulder drop-offs and
— other oreas such as lone tronsitions where positive
daytime and nighttime delineation is required. The
Engineer/Inspector shall refer to the Roadway Design
4 Manua!l for additional requirements on the use VP's
4" for drop-offs.
:m ﬁzfe 7 . 3. VP's should be mounted back to back if used ot the edge Wi Tmom SuggesTed Max imum
. 4" 3§ of cuts adjacent to two-way two lane roadways. Stripes bosted| Formul Desirable Spacing of
min. are to be reflective oronge ond reflective white ond Speed ormulo Taper Lengths Channelizing
should always slope downward toward the travel lane, * % Devices
4, VP's used on expressways and freewadys or other high 10° 1 12° On a On a
speed roadways, may have more than 270 square inches Of fset/Offset|Offset] Taper | Tongent
of retroreflective area facing traffic. 30 2] 150°| 165" | 180’ 30’ 60"
5. Self-righting supports are available with portable base. ws 7 7 T v n
See “Compliant Work Zone Traffic Control Devices List” 35 L= 60 205'| 225" | 245 35 70
(CWZTCD). 40 265'| 295" | 320° 40 80"
6. Sheeting for the VP’'s shall be retroreflective Type A or 45 450°| 495'| 540° 45' 90’
Type B conforming to Departmental Material Specification - n - - -
RE DMS-8300, un!ess noted ofhefwise. . . 50 500’| 550°| 600 50 100
wigia o serf-rignting T, ere toe elgn of reicotive mier el n fhe oo 55 |, .ys [5507 605" s60] 55 | 110
6 inches shall be used. ! LONGITUDINAL CHANNELIZING DEVICES (LCD) 60 600" | 660" | 720 60 120
PORTABLE 65 650'| 715°| 780° 65’ 130°
_— 1. LCDs are crashworthy, |ightweight, deformable devices that are highly visible, have good target value and 70 700° | 770° | 840° 70° 140"
can be connected together, They are not designed to contain or redirect a vehicle on impact. -
VERTICAL PANELS (VPs) 2. LCDs may be used instead of @ line of cones or drums. 75 750'| 825°| 900’ 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. %% Taper lengths have been rounded off.
5. LCDs shall be supplemented with retroreflective delineation as required for temporary barriers L=Length of Taper (FT,) W=Width of Offset (FT.)
on BC(T) when placed roughly parallel to the travel lanes. S=Posted Speed (MPH)
: ' fot 6. LCDs used as barricades placed perpendicular to traffic should have ot least one row of reflective
" gg‘,’?ﬁ;gf;;:,";:,‘,?c';gngeg;;;,ggrio‘g&e;rfrz sheeting meeting the requirements for barricade rails os shown on BCI10). Place reflective sheeting SUGGESTED MAXIMUM SPACING OF
normal one-way roadway section to two-way neor the top of the LCD along the full length of the device. CHANNEL IZING DEVICES AND
operation. OTLD's are used on temporary
CW6-4 center|ines. The upward and downward arrows MUM TAP TH
on the sign's face indicate the direction of WATER BALLASTED SYSTEMS USED AS BARRIERS M
M I Panels 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 rood users, but also to protect the
Q back to back adhesive or rubl.)er w?]ghf to mh:\imize movement :ngléwgguggeggru;gebg?rprigrprég;?;gg?ti.lgrl‘ for Assessing Safety Hardware (MASH) crashworthiness requirements based on
18" coused by a venicle impact or wind gust. 2. Water ballasted systems used to chonnelize vehicular traffic shall be supplemented with retroreflective delineotion SHEET 9 OF 12
‘——"—7 2. The OTLD may be used in combination with 42" or channelizing devices to improve daytime/nighttime visibility. They may also be supplemented with pavement markings. ® Traffic
cones or VPs. 3. Woter ballasted systems used as borriers shall be ploced in accordonce to applicotion and installation requirements - j— bsﬁggyn
Portable specific to the device, and used only when shown on the CWZTCD list. l :
Fixed or' 3. Spacing between the OTLD shall not exceed 500 4, Woter ballosted systems used os barriers should not be used for o merging taper except in low speed (less thon 45 MPH) Texas Department of Transportation Standard
Driveable Base feet. 42" cones or VPs ploced between urban areas. When used on a taper in a low speed urban area, the taper shall be delineated and the taper length
may be used, the OTLD's should not exceed 100 foot spocing. should be designed to optimize road user operotions considering the available geometric conditions.
or may be . } 5. When water ballasted systems used ags barriers have blunt ends exposed to traffic, they should be attenuated
mounted 4 :2;22';?;"?;'@23- °gg23‘:i:(';ﬂ;0‘r’ ':LEC:;T’:E"S“G” as per manufacturer recommendations or flared to a point outside the clear zone. BARR l CADE AND cmST RUCT lm
—] —] on drums. be retroreflective Type Bp or Type Cp conforming CHANNEL lz I NG DEv l CES
— — / to Deportmental Moterial Specification DMS-8300, If used to channelize pedestrians, longitudinal channelizing devices or water ballasted
N m— . [ ) unless noted otherwise. The legend shall meet systems must have a 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.
BC(9) -21
HOL_LO* OR WATER BA'A.ASTED SYSTEMS USED AS FILE: bc-21.dgn on: TxDOT {cx: TxDOT‘nw: TxDOT |ck: TxDOT
TxDOT November 2002 CONT |SECT JoB HIGHWAY
OPPOSING TRAFFIC LANE DIVIDERS (OTLD) LONGITUDINAL CHANNELIZING DEVICES OR BARRIERS ©
9-07 8-14 DIST COUNTY SHEET NO.
7-13 5-21 68
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TYPE 3 BARRICADES ) _I-:och r"oodwoy of 0 ]
divided highway shall be ROAD ~ 1. Where positive redirectional
1. Refer to the Compliont Work Zone Troffic Control Devices List (CWZTCD) borricoded in the some monner. RI-2 |0 OSED = capability is provided, drums
for details of the Type 3 Barricades and @ list of all materials may be omitted.
used in the construction of Type 3 Barricades. . . .
2. Type 3 Barricades shall be used at each end of construction & :;I:;sgécugzgs:?:ﬁfésnm;e?;ng
projects closed to all traffic. T ! v
3. Barricades extending across a roadway should have stripes that slope W safety as required in ﬂ:ne plans,
downward in the direction toward which traffic must turn in detouring. 3. vertical Panels on flexible support
When both right and left turns are provided, the chevron striping moy £ Tyolcol may be substituted for drums when the
slope downward in both directions from the center of the barricade. - [ & . ypica shoulder width is less than 4 feet.
Where no turns are provided ot a glﬁed roc*Jd, s;ripigg should slope —_ Plastic Drum 4. When the shoulder width is greater
downward in both directions towar e center of roadway. - / than 12 feet, steady-burn 1ights
4. Striping of rails, for the right side of the roodway, should slope Ey : PERSPECTIVE VIEW o be omiting 1F dhane ore voed
downward to the left. For the left side of the roadway, striping . 5 b Y + extend the | . .
should slope downward to the right. hese drums . . Drums must exten e leng
5, ldentification markings may be shown only on the back of the - are not required of the culvert widening.
barricade rails. The maximum height of letters and/or company logos on one-way roadway
used for identificotion shall be 1",
6. Barricades shall not be placed parallel to traffic unless an adequate PERSPECTIVE VIEW LEGEND
clear zone is provided. o)
7. Warning lights shall NOT be installed on barricades. ' A} .
8. Where barricades require the use of weights to keep from turning over, O 0 0 o -2 » GD Plastic drum
the use of sandbags with dry, cohesionless sand is recommended, The . . i | O i E_; 5 g
sandbags will be tied shut to keep the sand from spilling and to The three rails on Type 3 barricades 5 = — Plastic drum with steady burn Iight
maintain a constant weight, Sond bags shall not be stacked in @ manner shal | be reflectorized orange and 10' % 5 - or yellow warning ref lector
that covers any portion of a barricade rails reflective sheeting. reflective white stripes on one side 2= %— % ___\
Rock, concrete, iron, steel or other solid objects will NOT be_ facing one-way traffic and both sides m m m M g %’ ] @ Steady burn warning |ight
permitted. Sandbags should weigh a minimum of 35 Ibs and a mox i mum of for two-way traffic. _ [ ] N g ]| or yellow warning reflector
50 Ibs. Sondbogs shall be mode of o durable material thot teors upon B P @ N
. . . . Borricode striping should slant e 2 5
vehicular impact. Rubber (such as tire inner tubes) shall not be used . . . 5 2 2
downward in the direction of detour. 5
for sandbags. Sandbags shall only be placed along or upon the base g 38 %_ .
supports of the device and shall not be suspended above ground level Ew " I ;qg;eg?eumgthggplsg: ;?cdf?“fhﬁnc:gfm
or hung with rope, wire, chains or other fasteners. : s c e ! 0 ! L
9, Sheeting for Durrlicudes' shall be retroreflective Type A or Type B - S:gnslshoulclj be rrlomfed on independent SUDD?”S of o 7 foot 8’ max. length Type 3 Barricades g ° g width makes it necessary. (minimum of 2
' H D . ification DMS-8300 mounting height in center of roodway. The signs should be a =2l = ond maximum of 4 drums)
conforming o Departnental Material Specification unless minimum of 10 feet behind Type 3 Barr icades. =
) 2. Advance signing shall be as specified elsewhere in the plans, PLAN VIEW % @
Barricades shall NOT PLAN VIEW
be used as a sign support.
9 TYPE 3 BARRICADE (POST AND SKID) TYPICAL APPLICATION CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PROJECT LIMITS
Minimum
| A
nominal Reflective
145" /W Sheeting CON E S
6" 6" 7 inches,
orange
TYPICAL STRIPING DETAIL FOR BARRICADE RAIL -
whiTte
4' min., 8' max. 37 -4" B
| | Ie" min, orange o 2" mox.
y & & & F & & & 47 —;:2 min. white . 3" min.
2 - 4" min, a2 6" min, 2" to0 6"
© < 2" min.
: - 28 min, 4" min. 3" min.
/v e min.
stifferer (Ml AV &V & & & & & 28" 28"
Y min, min.
Flat rail
Stiffener may be inside or outside of support, but no more than — - 4L 41_
2 stiffeners shall be allowed on one barricade.
TYPICAL PANEL DETAIL Two-Piece cones One-Piece cones Tubulor Marker
FOR SKID OR POST TYPE BARRICADES
Alterngte .. .
Alternate (|D 28" Cones shall have a minimum weight of 9 1/2 Ibs.
42" 2-piece cones shall have @ minimum weight of
Approx. Drums, vertical panels or 42" cones Approx. GD 30 Ibs. including base.
| 50° | at 50' maximum spacing | 50°
T | | | T SHEET 10 OF 12
Min, 2 drums Min. 2 drums 1. Troffic cones and tubular markers shall be predominantly orange, and ' . Traffic
or 1 Type 3 or | Type 3 meet the height and weight requirements shown above. = Safety
barricade QD STOCKPILE barr icade 2. One-piece cones have the body and base of the cone molded in one consol idated lTexas Department of Transportation ggjﬁgﬁd
unit, Two-piece cones have a cone shaped body and a separate rubber base,
or ballost, that is added to keep the device upright and in place.
(]D 3, Two-piece cones may have a handle or loop extending up to 8" aobove the minimum
- height shown, in order to aid in retrieving the device.
o o o o [m| 4. Cones or tubular markers shall have white or white ond orange reflective BARR[CADE AND CONSIIRUC.I. ION
. bands as shown agbove. The reflective bonds shall have o smooth, sealed
On one-way roods Desirable . outer surface and meet the requirements of Departmental Material CHANNEL Iz I NG DEV l CES
downstreom drums stockpile location . . . Specification DMS-8300 Type A or Type B.
b icad be . . Chonnelizing devices parallel to troffic . .
or barricade may is outside should be used when stockpile is 5. 28" cones ond tubulor morkers are generally suitable for short duration ond
omitted here clegor zone I short-term stationary work as defined on BC(4) These should not be used
. within 30' from travel lane. yw . : . .
for intermediate-term or long-term stationary work unless personnel is on-site BC ( ] 0) - 21
<= to maintain them in their proper upright position.
- - - - - —_ —_ —_ —_ —_ —_ —_ —_ 6. 42" two-piece cones, vertical panels or drums are suitable for all work zone FILE: bc-21.dgn on: TxDOT [mc: TxDOT\nm TxDOT |cks TxDOT
=:> durations. @TxDOT November 2002 CONT |SECT JOB HIGHWAY
7. Cones or tubular markers used on each project should be of the same size REVISIONS
A T P ond shope. 9-07 8-14 DIsT COUNTY SHEET NO.
TRAFFIC CONTROL FOR MATERIAL STOCKPILES 7-13 5-21 69
104
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The use of this standard

DISCLAIMER:

kind

DATE:
FILE

Temporory Flexible-Reflective
WORK ZONE PAVEMENT MARKINGS Roodwoy Morker Tabs DEPARTMENTAL MATERIAL SPECIFICATIONS
PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
-4
GENERAL REMOVAL OF PAVEMENT MARKINGS TRAFFIC BUTTONS DMS- 4300
. e e . . . EPOXY AND ADHESIVES -

1. The Controctor shall be responsible for maintaining work zone ond . Pavement morkings that are no longer opplicable, could create confusion TOP VIEW FRONT VIEW SIDE VIEW DM5-6100
existing pavement markings, in occordance with the standard or direct a motorist toward or into the closed portion of the roodway BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130
specifications and special provisions, on all roadwoys open to traffic shall be removed or obliterated before the roodway is opened to traffic. E == === = =3
within the CSJ limits unless otherwise stoted in the plans, . PERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240

2. The above shall not opply to detours in ploce for less thon three
2. Color, patterns and dimensions shall be in conformance with the days, where flaggers and/or sufficient channelizing devices are used TEMPORARY REMOVABLE, PREFABRICATED DMS-8241
. . : PO 3 . PAVEMENT MARKINGS
“Texas Manual on Uniform Traffic Control Devices" (TMUTCD). in lieu of morkings to outline the detour route. l
[
P . . . I TEMPORARY FLEX REF T

3. Additional supplemental pavement marking details may be found in the 3. Pavement morkings shall be removed to the ful lest extent possible, - s Yo - Rg:'DgAY MARIIZERI%EE EFLECTIVE DMS-8242

plans or specifications. so as not t0 leave o discernable marking. This shall be by ony method -

Adhesive pod
Height of sheeting A 1ist 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 Specificotion Item 677 for "Elimingting Existing

4, Pavement markings shall be installed in accordance with the TMUTCD Pavement Morkings ond Markers®.

ond as shown on the plans,
4, The removal of pavement markings may require resurfacing or seal

5. When short term markings are required on the plans, short term coating portions of the roodway as described in Item 677

markings shall conform with the TMUTCD, the plans and details as
shown on the Standard Plan Sheet WZ(STPM). 5

Subject to the approval of the Engineer, any method that proves to be
successful on a particular type pavement may be used.

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

6. When standord pavement morkings are not in place ond the roadway
is opened to traffic, DO NOT PASS signs shall be erected to mark 6
the beginning of the sections where passing is prohibited and
PASS WITH CARE signs at the beginning of sections where passing
is permitted. 7

Blast cleaning may be used but will not be required unless specifically
shown in the plans.,

Over-painting of the markings SHALL NOT BE permitted.

Removal of roised paovement morkers shall be os directed by the

7. All work zone pavement markings shall be installed in accordance 8
Engineer.

with Item 662, "Work Zone Pavement Markings." 1. Temporary flexible-reflective roodway marker tobs used os guidemarks

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

directly in accordance with [tem 677, “"ELIMINATING EXISTING PAVEMENT 2

" . T etailed on this sheet are to be in ted and accept the
MARKINGS AND MARKERS, " unless otherwise stated in the plons. abs detailed on fhis sheet ore fo be inspected ond accepted by

Engineer or designated representative. Sampling and testing is not
normal ly required, however gt the option of the Engineer, either "A"
or "B" below may 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
markings for periods less than two weeks when approved by the Engineer.

2. All raised pavement markers used for work zone markings 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, Moterials ond 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 an asphaltic pavement in @
straight line. Using a medium size passenger vehicle or pickup,
run over the markers with the front and rear tires at a speed
of 35 to 40 miles per hour, four (4) times in each direction. No
more thon 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 manufacturers.

MAINTAINING WORK ZONE PAVEMENT MARKINGS

1. The Controctor 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
Standard 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

1. Raised pavement morkers used as guidemarks shall be from the approved
product list, ond meet the requirements of DMS-4200.

3. The markings should provide a visible reference for a minimum
distance of 300 feet during normal daylight hours and 160 feet when
illuminated by outomobile low-beam headlights at night, unless sight
distance is resfricted by roadway geomefrics. 2. All temporary construction raised pavement markers provided on a

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

placement shall be replaced at the expense of the Contractor as per
Specification [tem 662.

3. Adnesive for guidemorks shall be bituminous motericl hot opplied or
butyl rubber pod for all surfoces, or thermoplastic for concrete
surfaces.

Guidemarks shal |l be designated as:

YELLOW - (two amber reflective surfaces with yellow body).
WHITE - (one silver reflective surface with white body).

SHEET 11 OF 12
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DISCLAIMER:

DATE:
FILE

STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS

PAVEMENT MARKING PATTERNS

60" : 3" Type I1-A-A Type Y buttons
RAISED
DOUBLE pwtsto 4 to 12" Yo o o o oo o o\o o 070 o o
10 to 12" <:;, 10*12 T,De“AA MARKERS O o o o0 0o 0 0O O O OO O
i ° ocoomoo ococomo NO-PASSING 4"
— —_— — A ooocn Dooco ooa REFLECTORIZED ¥
AN I =i uoooniﬁo,uooonooo-fu ocomoooboooDno LINE PAVEMENT 4 to 12"
Yell Yell
D eliow eliow ':D Type 11-A-A Type Y buttons MARKINGS T+
Yel low
REFLECTORIZED PAVEMENT MARKINGS - PATTERN A RAISED PAVEMENT MARKERS - PATTERN A
Type I-C, I-A o:‘II-A-A Type W or Y buttons
RA[SED
SOLID EDGE LINE PAVEMENT m] o_:l:v T-—D o o oo o o o oo o
T I11-A- A MARKERS
* <h ype 11- <s LINES OR SINGLE 20" + 3"
) oouo onooonooouooouooou REFLECTORIZED
—_— F —-A o =— codooomnojfo ooo oon oogon NO-PASSING LINE .‘Zi:i'ff.’é; #
E:> . Yel low Type Y tte or Yellow
4 to 8 buttons 6 to 8" Type I1-A-A - —
e - T w tt
REFLECTORIZED PAVEMENT MARKINGS - PATTERN B RAISED PAVEMENT MARKERS - PATTERN B » ype W buttons
Pattern A is the TXDOT Stondard, however Pattern B may be used if approved by the Engineer WIDE préféﬂr 1-2° LD o o "!;_D © 0 o o ofo o 0 o
Prefabricated markings may be substituted for reflectorized pavement markings. L INE MARKERS Fob o o o b o o o000 o 0 00O
8"
(FOR LEFT TURN CHANNEL IZING LINE REFLECTOR1ZED
CENTER LINE & NO-PASSING ZONE BARRIER LINES FOR TWO-LANE, TWO-WAY HIGHWAYS OR CHANNELIZING LINE USED TO it
DISCOURAGE LANE CHANGING. ) White
Type I-C i39|": 3" Type 1-C or I1-A-A 30"+/-3"
——i—'-—
' RAISSD O 0O O O oQooan \‘Douon
oODooobmDocooOOoOoOOOOOOOOOODOOOOOOODOOOODOOOODODOO OO OGO CENTER PAVEMENT | I\f 51 5
Whit 4 <';1 Type W buttons Type I-C or [I-C-R <::| LINE wkgrs  |e— 107 —=t 30° 1 Type W or R
— 1re ) ow — — [alelalea] oeoon o non/ gogeq oooon Y buttons
< :3 Type I“A\ Type Y buttons. <::' OR . .
0CD000DOOODOO0O0DO00O000000O000DN0000000000000O00D E e——a0" s 1 ——]
LAN REFLECTORIZED

INE e e T — il
R + . .
oOoooo0on00Co0O0 OOODOOOCIOOODOOODO-D/JDDOODOOODOOOD L MARK INGS |-—-10 : 30 : White or Yellow

|f'> Yel low E> Type I-A Type Y buttons BROKEN Type 1-C or I1-A-A

= White — —-— —-— oooon [aleluls] oooon oooon (when required)
'::> V Type w buttons Type I-C or II-C-R LINES
REFECTMIZEDPAE“NTM‘RINGS conoooco0oOpDoOoOO0OOOOCOOCOOOOCDODOOODOOO DOOOD\DOODOOODOUOD RAISED o o o o 1o o o o o o
L v k RAISED PAVEMENT MARKERS  -Type I-C AUXIL IARY e 0O o o o o o o / o
Prefabricated morkings may be substituted for reflectorized pavement markings. UXIL 3 9 Type I-C or II-C-R
OR
EDGE & LANE LINES FOR DIVIDED HIGHWAY LANEDROP "
REFLECTORIZED
LINE wecronizeo ([ [ [ * _—
MARK INGS 3’ 9
<::| Type W buttons I/'T).'De I-C <::I T >
Wh . + /— E— E— ooooo oocooa \\DODOD Doool gooono ocooo
e <p Type II-A-A Type Y buttons <n REMOVABLE MARKINGS 5 16" —my
= oonooo%onooanooonoooao%nooonooonooonooon WITH RAISED E————
ocooooCo coonOoDooo0oODoOO0CCOOOODOO oooooOoDooO0OOOOCOOCOOOOCDO
= ~ PAVEMENT MARKERS 10— 500 |
Yellow If raised pavement morkers ore used .
- White o — — R fonen _7onou mnm\ eonea pomen to supplement REMOVABLE markings, Raised Pavement Markers
E:> C> Type W buttons Type I-C the markers shall be applied to the
top of the tape at the CIDDFDX?!TIO‘I‘E
REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS mid length of tape used for broken
. . . . . lines or at 20 foot spacing for e
Prefabricated markings may be substituted for reflectorized pavement markings. solid lines. This ol lows on easier 200+ 1°
removal of raised pavement markers Centerline only - not to be used on edge lines
LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS and tape. Y ¢
SHEET 12 OF 12
3,@ Traffic
<}3 Type W buttons Type 1-C <1,:| - bsﬁggyn
—_— — —_— — oooon ooooo _§3nou %ou oooon oooon l Texas Department of Transportation Standard

Swnite” <?|
9o@ooomgoon ©00800000000000DE0000000000000000

— — —$y@.|ow: o Tyoe ¥ butrons <, m>wpe (oA o BARRICADE AND CONSTRUCTION

E— ooaoa ooooa [=le]u] oooon
cobDooondoo0ooonooonooon0o000? 00000680000 0000 Raised pavement markers used as standard PAVEMENT MARKING PATTERNS
E> C> pavement markings shall be from the approved
—_— — —_— — oogon ooooo _}nou ooogono oo oooon products list and meet the requirements of
=~ i el E\_ It 672 "RAISED PAVEMENT MARKERS. "
[D White E> Type W buttons Type 1-C em Bc (l 2) - 2]
REFLECTORIZED PAVEMENT MARK INGS RAISED PAVEMENT MARKERS FILE: bc-21. dgn ow: TxDOT [ck: TxDOT [ow: TxDOT [ex: TxDOT
Prefabricated markings may be substituted for reflectorized pavement markings. (©TxD0T February 1998 CONT [sECT 408 H1GHWAY
REVISIONS
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/—Cmcrste Barrier
4 LEGEND
: / } L= =] Type 3 Borricade
3 L Chonnelizing Devices
_— _ _— —I SN SN NNN \.\\ SIS NN NN AN NN RN ALY
<I,J / g s‘z/\ @ Trailer Mounted Flashing Arrow Boord
L)
L]
-~ —— % e e Sign
NNNN sSafety glare screen
= i T T T DEPARTMENTAL MATERIAL SPECIFICATIONS
— — — Ganiriirlonoald)  Work Area s tictooeliiono o0 SIGN FACE MATERIALS DMS-8300
PR FRTRITR) N T Ml I T PP ML

ﬁ:> R -::ufki'»;.1,';-;’f-alu‘ﬂb'_~3'%;'”‘j o] DEL INEATORS AND OBJECT MARKERS DMS-8600

. MODULAR GLARE SCREENS FOR HEADL IGHT BARRIER DMs-8610
—f
NOTES:
1. Length of Safety Glare screen will be specified elsewhere in the plans. Only pre-qualified products shall be used. A copy of

. . . the Compliont Work Zone Troffic Control Devices List”

2. Tne cumulgtive neminel lengin of the noduiar safety olore screenwnits,  BARRIER DELINEATION WITH MODULAR GLARE SCREENS CHZTCD) descr ibes pre-quol £180 products and tnelr sources

traffic barrier on which they are installed so the joint between barrier ond may be found at the following web address:

sections will not be spanned by any one safety glare screen unit,

http:/fwww.txdot.gov/business/resources/producer-list.html

3. Screen Panel/blades will be designed such that reflective sheeting conforming

with Departmental Material Specification DMS-8300, Sign Face Materials,
Type B or C Yellow, minimum size of 2 inches by 12 inches con be attached
to the edge of the panel/blade. The sheeting shall be attached to one
glare screen panel/blade per section of concrete barrier not to exceed a
spacing of 30 feet. Borrier reflectors ore not necessary when ponel/blades
are installed with reflective sheeting as described.

4. Payment for these devices will be under statewide Special Specification
“Modular Glare Screens for Headlight Barrier,”

5. This detail is only intended to show types of locations where Glare
Screens would be appropriate. Required signing ond other devices shall
be as shown elsewhere in the plons.

The use of this standard is governed by the

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

DISCLAIMER:

DATE:
FILE:

Refer to applicable
BC ond/or TCP
sheets for approach

requirements,

Centerline
AN
AN

— . 4 o S —

=>

500° Mox. - See Notes 2 & 3

See Notes 2 & 3 NOTES:

) 1 i * 1. When two-lane, two way traffic control must be maintained on one
roodwoy of o normally divided highway, opposing troffic shall be
seporoted with either temporory traffic borriers, chonnelizing

lT \ \ \ lT ‘T \ devices, or o temporary raised island throughout the length of
the twc way operation. The above Typical Application is intended
b b b h
Channelizing

Intersecting

street

to show the oppropriate application of channelizing devices when
they aore used for this purpose. This is not g traoffic control

Opposing Channel izing QrDDOfoT_ﬁU OTDDC:ffi.”Q plan. If this detail is to be used for other types of roads or
Traffic Devices (See roffic raffic Devices (See applications, those locations should be stated elsewhere in the
Lane Note 5) Lane Lone Note 5) plons
Divider Divider Divider . —
- raffic
Az. Spoce devices according to the Tangent Spacing shown on the Device 3’ Operations
Spacing table on BC(9) but not exceeding 100°. ITexasDeparfmentof'.l"ransportaﬁon s[;g/’iﬂg?d

3. Every fifth device should be on QTLD except when spoced closer to
accommodate on intersection. An OTLD should be the first device on

VERTICAL PANELS & OPPOSING TRAFFIC LANE DIVIDERS (OTLD) eccn side of intersecting streets or roods. TRAFF |C CONTROL PLAN
SEPARATING TWO-WAY TRAFFIC ON NORMALLY DIVIDED HIGHWAYS T evices wiil be reauired in order. ro maintain them in Thelr broper TYPICAL DETAILS

position should be noted elsewhere in the plans.

5. Chonnelizing devices ore to be vertical ponels, 42" cones or tubulor
markers that are at least 36" tall. Tubulor markers used to separate

traffic should have a rubber base weighing at least 30 pounds. wz ( TD) - I 7
Tubulor morkers that gre 42" +tall or more shall have four bands of
reflective moterial aos detailed for 42" cones on BC(10). Tubulor morkers [rue wztd-17.dgn ow TxDOT [oxs TxDOT [ow: TxDOT [ex: TxDOT
less than 42" but at least 36" tall shall have three bands of 3" wide ©7Tx00T  February 1998 CONT |sEcT 906 M1 GHmaY
white reflective moterigl spoced 2" aport, Reflective maoterigl shall REVISIONS
meet DM5-8300, Type A, 4-98  2-17
3-03 DIST COUNTY SHEET NO.
1-13 72

110 |
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The use of this standard is governed by the

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

DISCLAIMER:

DATE:
FILE:

|
VI,
3l 1 |8
& v
|
CW20-10 !
48" X 48"
{F1ags- X
See note 1) |
. |
s
5 | |
-
£le
[=}
£(3 |
2|5
‘6 Y
- |3 I
xX /'m —
olc
Channelizing devices . M=
may be omitted if the
work areqa is a minimum
of 30° from the /
nearest traveled woy.— | ;
i @
a T e 8
Lt a
| gls »
| 5
{See notes 4 & 95)
I o
€uld
ool
| YOS
5 5%
- b
”m
x
| Y
|
I
- 2
A
Cwz0-1D
48" X 48"
GIo| | L
See note 1)
|

TCP (2-1q)

WORK SPACE NEAR SHOULDER

Conventional Roads

50 mph

I
14
| END
. N ROAD WORK
8 3
2 | = G20-2
See note 1) 48" X 24"
§ -g (See note 2)4h
w ["2)
c o
g HE é |
o ®|,
w=169
L LT
20 | D)
L] ‘ . a
x . o) 3
S
| L | = %
=
2
—.
ol
nls
@
0
Q
b
| 3<%
a = 0
R =
| [ o )
(See notes 4 & 5) -|_
) -
I o
|
It -
[
. >
I
-
é ol
| gel’8
50
55|= A
| - P
¥
|
v [
8| 1 |8
END 3 3
ROAD WORK & 5
620-2 |
48" X 24" A \
{See note 2)
CwW20-1D
| 48" x 48"
0 é (Flogs-
See note 1)
I
TCP (2-1b)

WORK SPACE ON SHOULDER
Conventional Roads

I
L &
) -]
oM RV END
Uy age
i loge- 3 2 ROAD WORK
See note 1) G20-2
] 48" X 24"
(See note 2) A
I
< 1
Eo|%c I
o
o g
e =y |
55|55 I ;
4= ': |
»
I N < |
. 3 i
L 85
| gt !
10° lnact|ve -
Work vehicles Min. workoserl'l‘l"gle
or other equipment <
necessary for the | § {See Note 7)
work operation, |
such as trucks, 2
moveoble crones, | o ezrzn K.
etc., shall remain in gf |
oreos seporoted from = .
lanes of traffic by — |
chaonnel izing devices | v
at all times. £
S
-
o
Hl
L
9 2
I £ .
O
= I
(See notes 4 & 53 ] |
! o |
| g R |
I * ? :
. ot 1 |
. .
| I !
2 .
n = °
| 5528 |
Y ® -
. x |7 |
It |
3 3 |
vl N |
END | -
ROAD WORK U 4 I
620-2 | ‘
48" X 24"
tSee note 2) A
I 48" X 48"
{F lags-
See note 1)
TCP (2-1¢)

WORK VEHICLES ON SHOULDER
Conventional Roads

LEGEN

Type 3 Borricade

Chonnelizing Devices

Heavy Work Vehicle

Truck Mounted
Attenugtor

(TMA)

Trailer Mounted
Flashing Arrow Board

Portable Changeable
Message Sign (PCMS)

ol el

A ELTHE

Sign Traffic Flow
Flog F 1agger
Minimum Suggested Maximum| .. .
Posted| Formula Tog:f:[g:éﬁna L':Eoocing of "';;';r';m Suggested
Speed %% a;::;;;nq spacing Iéo:g::ugmal
“ym uf fel pace
* 1o | 11t ) 12" ] Ona | Ona |pistance "8
Offset|Offset|Offset] Toper | Tongent
30 21 150"] 165" 180" 30° 60’ 120° 90’
35 L=% 205°| 225° | 245° 35° 70" 160° 120°
40 265 295" | 320’ 40’ 80" 240° 155°
45 450 495" | 540° 45° 90" 320° 195°
50 500°| 550°| 600’ 50° 100" 400° 240’
55 L=WS 550°| 605" 660" 55° 110" 500° 295’
60 600 660'[ 720" 60" 120° 600° 350°
65 650°| 715" 780° 65" 130" 700" 410
70 700" | 770'| 840° 70’ 140° 800 475"
75 750" [ 8257 900° 75° 150° 900" 540°
% Conventional Roads Only
%% Toper lengths hove been rounded off.
L=Length of Toper (FT} WsWidth of Offset(FT) S=Posted Speed(MPH)
TYPICAL USAGE
MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY TERM STATIONARY STAT]ONARY
v v

GENERAL NOTES

1. Flogs ottoched to signs where shown, are REQUIRED.
2. All troffic control devices illustrated ore REQUIRED, except those
denoted with the triongle symbol moy be omitted when stoted in the
plons, or for routine maintenance work, when approved by the Engineer.
3. Stockpiled material should be placed a minimum of 30 feet from
nearest traveled way.
4, Shodow Vehicle with TMA and high intensity rototing, flashing,
oscilloting or strobe lights. A Shodow Vehicle with o TMA should be
used anytime it con be positioned 30 to 100 feet in advance of
the area of crew exposure without adversely affecting the

per formance or quality of the work.

If workers are no longer present

but rood or work conditions require the troffic control to remain in
ploce, Type 3 Borricades or other chonnelizing devices may be
substituted for the Shadow Vehicle and TMA.
5. Additional Shadow Vehicles with TMAs may be positioned off the paved
surface, next to those shown in order to protect a wider work space.
6. See TCP(5-1) for shoulder work on divided highways, expressways and

freewoys.

7. Inoctive work vehicles or other equipment should be porked neor the
right-of-way |ine ond not parked on the paved shoulder.
8. Cw21-5 "SHOULDER WORK™ signs may be used in place of Cw20-1D
"ROAD WORK AHEAD" signs for shoulder work on conventional roadways.

—t

I Texas Department of Transportation

Traffic
Operations
Division
Standard

TCP(2-1)-18

TRAFFIC CONTROL PLAN
CONVENTIONAL ROAD
SHOULDER WORK

FILE! tcpe-1-18, dgn o |cm |Dm oK1
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No warranty of any

TxDOT gssumes no responsibility for the conversion

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

DISCLAIMER:
kind

DATE:
FILE

END
G20-2
ROAD WORKS292 .
Cwz20-1D
48" X 48"
(Flags- 0 ‘ G -
See note 1) 1
> >
DO ‘ ;”I"I'S]-? If applicable
NOT I ——— A _._—)—/ CARE | r4-2
Ra-1 PASS
24" X 30" 24" X 30"
>
- [
CW1-4R
48" X 48" L]
CW13-1P t
24" % 24" MPH O :
S -
- a = L1 CW1-6aT
S 36" X 36"
- [
-
g i ] .l' o §
"ol =y 8
< CW1-4R
Shadow Vehicle with 48" x 48"
TMA and high intensity
rotating, flashing, XX
oscillating or strobe MPH CWi13-1P
lights. (See notes 7 & 8) 24" X 24"
s
Q
a
. w
- C
[ Rl g
. =
CW1-4L |
48" X 48"
[ CW1-6aT
o 36" X 36"
- (See note 2)
CWi3-1P MPH ! . , ° A
24" X 24" ” . 5
' ‘w.n.-// >
b = -
= = LI
: .'. .I " >
> L . CW1-4L
. - — 48" X 48"
CW1-6aT —‘\\\\\\
36" X 36" L w X
(See note 2) 4 MPH | CW13-1P
24" X 24"
-l
= DO
PASS “\\\\\ NOT
WITH N . PASS [ra-
R4-2 9 ‘ T " "
52 4 LCARE R 2 50
If applicable < 5
3 I
3 8
END < e
G20-2 |
¢20-2  .|ROAD WORK
CW20-1D
48" X 48"
TCP (2-3a) Fons

See note 1)

2-LANE ROADWAY WITH PAVED SHOULDERS

ONE LANE CLOSED
ADEQUATE FIELD OF VIEW

—
CW20-1D N\
48" X 48"\ v
(Flags-
See note 1) s
[ =
DO
NOT
R4-1 PASS
24" X 30"

1/2 L

CW1-4R

B

172 L

48" X 48" CW1-6aT »;
36" X 38" ol
XX °ls
g
cwi3-1p LMPH
24" X 24"
4" solid
White

Edge\Tme—==::::::::::

Type 11-A-A
Raised
Pavement
Markers on
40° C-C. =

4" Double
Yellow Line

CW1-4L
48" X 48'

-
. >
XX
CW13-1P MPH
24" X 24"

CW1-oaT
36" X 36"
(See note 2) A
PASS
WitH| —
R4-2 CARE
24" X 30"

1f applicable

END /

620-2  |ROAD WORK

30!

Work Space

100°

Shadow Vehicle with

TMA and high intensity
rotating, flashing,
oscillating or strobe
lights. (See notes 7 & 8)

Work Space

B

1/2 L

e s e & s o o = s 8
E e a a a a

Paved Shoulder
Paved Shoulder

END

.— [ROAD WORK| %222

CARE | R4-2

24" X 30"

4" Double

Yel low

in Buffer

Island
CW1-4R
48" X 48"

XX

CW13-1P
MPH 24" X 24"

Transverse Channelizing
Devices spaced at 500’ fto
1000° in urban areas, or
1/4 to 1/2 mile in rural
areas betweem recurrent
work spaces

CW1 -4l
48" X 48"
KXo
MPH ) 24 x 24"
DO
NOT
PASS |R4-1
24" X 30"

CW20-1D

48" X 48"
(Flags-
See note 1)

2-LANE ROADWAY WITH PAVED SHOULDERS

ONE LANE CLOSED

INADEQUATE FIELD OF VIEW

PASS |1 applicable

| Wi

LEGEND

czzz2|Type 3 Barricade ae

Channelizing

Devices

D}:@ Heavy Work Vehicle FaN

Truck Mounted
Attenuator (TMA)

Trailer Mounted
Flashing Arrow Board

Raised Pavement
Markers Ty 11-AA

AN
.\
-t

Sign <:}J

Traffic Flow

<:\ Flag [LC) Flagger
R R e
Fosted| Formulaf  Taper Lengths Channelizing > |Longituginal
SD::O * X Devices Sp?c);(jlng Buffer Space
Of?iéfOfLLefOf¥ief #ﬁ;éi Téﬁéé%? Distance °
30 2| 1507 1657 1807 30’ 60’ 120" 90"
35 L;% 2057] 225 | 245'| 35 707 160" 120"
40 265 2957 | 320° 40" 807 2407 1557
45 450°] 495" | 540° 45° 90’ 320° 1957
50 500 | 550"| 600’ 50’ 100" 400" 2407
55 L=WS 550"| 605’ | 660° 55* 110° 500° 295°
60 600" | 660" | 7207 60° 120" 600" 3507
65 6507 715" 7807 657 130° 700° 4107
70 700" | 770"| 8407 70’ 140’ 800" 4757
75 750" | 825" 200’ 75" 150’ 900’ 540°
% Conventional Roads Only
%% Taper lengths have 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
TCP (2-3b)ONLY
v v

GENERAL NOTES

markings may remain in ploce

. Flags attached to signs where shown, are REQUIRED
. All traffic control devices illustrated are REQUIRED, except those denoted
with the triongle symbol may be omitted when stated elsewhere in the plons
or for routine maintenance work, when approved by the Engineer
. When work space will be in place less than three days existing pavement
Channelizing devices shall be used to separate

"DO NOT PASS," R4-2 " PASS WITH CARE" and construction

1f workers are

. Flagger control should NOT be used unless roadway conditions or heavy fraffic
volume require additional emphasis to safely control traffic.
be positioned at end of traffic queue.

Flagger should

regulatory speed zone signs may be installed within CW20-1D "ROAD WORK
AHEAD" signs. Proper spacing of signs shall be maintained
. Conflicting pavement marking shall be removed for long term projects
. 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 performance or quality of the work
present but road or work conditions require the traffic control to remain
in place, Type 3 Barricades or other channelizing devices may be substituted
. Additional Shodow Vehicles with TMAs may be positioned off the paved surface,
next to those shown in order to protect a wider work space.

(2-3a)

no longer

tapers at 20’
sections, at 1/2(S) where S is the speed in mph,
is intended for the area of the conflicting markings, not the entire work zone

9. Conflicting pavement markings shall be removed for long-term projects
For shorter durations where traffic is directed over a yellow centerline,
channelizing devices which separate two-way traffic should be spaced on

or 15" if posted speeds are 35 mph or slower, and for tangent
This tighter device spacing

_E;"® Traffic
Operations
. Division

I Texas Department of Transportation Standard

TRAFFIC CONTROL PLAN
TRAFFIC SHIFTS ON
TWO-LANE ROADS

TCP(2-3)-18

FILE: tcp(2-3)-18.dgn Dz |cx: |om [
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No warranty of ony

neering Proctice Act”,
TxDOT ossumes no responsibility for the conversion

“Texas Eng

The use of this standard is governed by the

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

DISCLAIMER:

DATE:
FILE:

LEGEND

ez===|Type 3 Barricade

‘ | |:[[b Heavy Work Vehicle

END @ Trailer Mounted Portable Chaongeable
’ Flashing Arrow Board Message Si (PCMS)
ROAD WORK ‘T Arrow 98 >Ton

aa
N
™ o 620-2 & [Sign <o |rratric Fiow
A 48" x 24" C 0

Chonnel izing Devices

Truck Mounted
Attenugtor (TMA}

END CW20-1D
ROAD WORK 48" x 48~

(Flags-

G20-2 See note 1)

See note 1) / 48" X 24"

Shoul der
<
<

Shoul der

Flag F logger

+
b

Minimum Suggested Moximum] .. .
Desirable Spacing of Minim Suggested
posted| Formuta|  Taper Lengtns cromelizing | (3197 | angtrugin:
pee: * % Devices D..x.ng Buffer Spoce
N * 10" | 11 | 12 Oon a on a |pistonce e
N/ ) Of fsetOf fset/Offset] Toper | Tangent

_ | Y - 30 1507 165" | 180’ 30° 60" 120’ 90°
§316X3?;" AEKKEI, \ 35 WSZ 205'| 225" | 245° 35 70° 160° 120"
E“ | | 40 60 265" 295°| 320° 40° 80° 240’ 155"

45 450° | 495°| 540 45° 90’ 320° 195"
50 500 550°| 600’ 50° 100’ 400" 240"
= 55 550" 605" | 660" 55° 110° 500° 295"
60 600" 660" | 720 60° 120° 600" 350"
65 650" 715'| 780" 65" 130" 700" 410°
70 700" | 770 | 840" 70° 140° 800’ 475"
75 750" | 825°| 900’ 75° 150° 900° 540"

¥ Conventional Roads Only
’ ¥% Toper lengths hove been rounded off.

X
Shoulder
Shou | der

| | CW20-5TL
48" X 48"

3X for over 50 MPH |

X for 50 MPH or less

A
¢

|
i

Approx.

o L 007,

B

V.

CW1-6aT
36" X 36"

Shadow Vehicle with L=Length of Toper (FT) WeWidth of Offset(FT) S=Posted Speed{MPH}

TMA ond high
intensity rotating,
flashing,
oscillating

or strobe lights. l
(See notes 3 & 4} |

xJ

ces at

30’

RIN
Work Space

TYPICAL USAGE

SHORT SHORT TERM INTERMED[ATE LONG TERM
DURATION STATIONARY TERM STATIONARY STAT[ONARY

v v

1/2 L
spacing

MOBILE

200" Appro

X

<
devi
20°

J

GENERAL NOTES

1. Flogs ottached to signs where shown, are REQUIRED.

2. All traoffic control devices illustroted are REQUIRED, except those
denoted with the triongle symbol moy be omitted when stated elsewhere in
the plans, or for routine maintenonce work, when opproved by the Engineer.

3. A Shadow Yehicle with o TMA should be used anytime it con be
positioned 30 to 100 feet in advance of the aorea of crew eposure
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 Borricodes or other
chaonnel izing devices may be substitutued for the Shadow Vehicle and TMA.

4. Additional Shadow Vehicles with TMAS may be positioned in each
closed lane, on the shoulder or off the paved surface, next to those
shown in order to protect a wider work spoce.

5. The downstream toper is optional. When used, it should be 100 feet
opproximately per lane, with channelizing devices spaced at 20 feet.

CW1-4R
48" X 48"\

307
Min.

Pavement |
Markings — [ |

L

Work Spoce

XX
anse, e

B

el

Shadow Vehicle with—

TMA and high intensity
rotgting, flashing,

| oscillating or strobe

CW1-6aT
36" X 36"

D
T . L]

lights, (See notes 3 & 4}

Yt
>

1/2 L Min.
»

TCP (2-5q)

6. [f this TCP is used for a left laone closure, CW20-5TL "LEFT LANE CLOSED"

signs shaoll be used ond chonnelizing devices shall be placed on the
CwW1-4L center|ine to protect the work spoce from opposing traffic, with the
48" X 48" arrow board placed in the c¢losed lane near the end of the merging

S X X taper.

MPH | CW13-1P
24" x 24" TCP (2-5b)

1. Conflicting povement morkings shall be removed for long-term projects.

Pavement
Markings ——

Cw20-5TR
48" x 48"

) , CW16-3aP

30" % 12"
END g _.-:___L

G20-2
48" X 24"

—4" cratio
Operations
M 7oxas Department of Transportation Saviston,

ROAD WORK|
o|ololo

Shoulder
Shoulder

END |
425-1D ROAD WORK

4§" X 48" G20-2
(F lags- 48" x 24"
See note 1) =

TRAFFIC CONTROL PLAN
LONG TERM LANE CLOSURES
MULTILANE CONVENTIONAL RDS.

Shoulder
Shoulder

TCP (2-50) TCP (2-5b)

TCP (2-5) -1

FILE: top?-5-18, dan

ONE L ANE CL OSE D Two L ANE S CLOSE D gzsiqé(g;:"” 8\9;[,:]2 PE.E.I;IS‘EQ" 1985 CONT | SECT J08
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No warranty of any

TxDOT gssumes no responsibility for the conversion

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

is made by TxDOT for any purpose whatsoever

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

DISCLAIMER:
kind

DATE:
FILE

Pavement
Marking

(See note

(See notes]

6 & 7)

Median

Shoul der
Shoul der

END
ROAD WORK

G20-2
48" X 24"

I

Min.

5007

F'y

| 100"
“Thpprox.

_J 30° Min.
<

Work Space

Shoulder

CW16-3aP
3 30" X 12"

48" X 48"
(Flags-
See note 1)

(2-6qQ)
ONE LANE CLOSURE

Median

(See notes ©

Pavement
Marking

&>
&>
Shou l der

Shoul der

(See note 5)

EXIT

E5-1
48" X 42"

EXIT

XX

MPH

CWi3-2
48" X 60 M

Pavement
Marking

(See notes 5)4

A

&

See TCP(2-6q)
for advance
warning signs
for lane closure

TCP (2-6b)

END
ROAD WORK
G20-2
48" X 24"
c
E
o
o
w
E:
8|2
(e}
=T
(]
Q
Q
(o
()
X
|
[e]
=
fan]
ol c
O | =
- =
o
(=]
©
EXIT
OPEN
. E5-1
48" X 42"
b
L8]
>

LANE CLOSURE NEAR EXIT RAMPS

Shoul der

Pavement
Marking
(See note

Median

(See notes
6 & 7) —

el

END
ROAD WORK

Shoul der

min.

500’

Gz20-2
48" X 24"

1007
Approx.

Min.
Work Space

/3 L

for

\—See TCP (2-6a)

for advance
warning signs
lane closure

FRONTAGE RD.

RAMP
CLOSED

R11-2bT
48" X 3

(2-6cC)

0" CW25-1T

48" % 48"MA

10"Min.

-Channel izing
Devices at
20’ spacing

for lane closure
details if a lane
closure is needed
to close a lane

which is normally
required to enter
the ramp.

B 1 See TCP(2-5q)
[ ]
]

RAMP
CLOSED
AHEAD

CWZ0RP-3D
48" X 48"

LANE CLOSURE NEAR ENTRANCE RAMPS

LEGEND

zzzz7A|Type 3 Barricade

[::Hij Heavy Work Vehicle

£ Trailer Mounted
T Flashing Arrow Board
-

Channelizing Devices

Truck Mounted
Attenuator (TMA)

Portable Changeable
Message Sign (PCMS)

EQEMY |

Sign Traffic Flow
Flag F lagger
Minimum suggested Maximum| . .
Desirable Spacing of M'g?":m Suggested
i?iji? Formula Taper Lengths Channelizing S o;%n Longitudinal
D*é * ¥ Devices D”x” 9 |Burter space
10° 117 12" On a on a f "B"
Of fset/Of fset|/Of fset| Taper Tangent Distance
30 2 1507 165" 1807 307 60’ 120" a0’
35 L:Aggf 205'| 225'] 245'| 35 70" | 160 120
40 265" 2957 | 320’ 40’ 8O’ 240" 155°
45 450" | 495°| 540’ 457 0 3207 195"
50 500°| 550" 600’ 50" 1007 400’ 240°
55 L=Ws 550" 605" | 6607 55’ 1107 500" 295°
60 600" | 660" | 720’ 60’ 1207 600" 350°
65 650" 715" 7807 657 1307 700" 4107
70 T00'| 770"| 840" 70’ 1407 8007 475"
75 750’ 825’ | 900’ 75’ 150 900" 540"

* Conventional Roads Only

%% Taper lengths have 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

GENERAL NOTES

1. Flags attached to signs where shown, are REQUIRED

2. All traffic control devices illustroted are 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.

3. Channelizing devices used to close lanes may be supplemented
with the Chevron Alignment Sign placed on every other channelizing
device, Chevrons may be attached to plastic drums as per BC Standards

4, Channelizing devices used along the work space or along tangent sections
may be supplemented with vertical panels (VP) placed on everyother
channelizing device, If night time conditions make it difficult to see at
least two VPs, the VPs may be placed on each channelizing device.

5. The placement of pavement markings may be omitted on [ntermediate-term
stationary work zones with the approval of the Engineer

6. Shadow Vehicle with TMA and high intensity rotating, flashing,oscillating
or sfrobe lights. Shadow Vehicle with TMA and high intensity rotating,
flashing, oscillating or strobe lights. 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 offecting the performance
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 Vehicle and TMA,

7. Additional Shadow Vehicles with TMAs may be positioned in each
closed lane, on the shoulder or off the paved surface, next to those
shown in order to protect o wider work space

.%;"® Traffic
Operations
. Division

I Texas Department of Transportation Standard

TRAFFIC CONTROL PLAN
LANE CLOSURES ON
DIVIDED HIGHWAYS

TCP(2-6)-18

FILE: tcpZ-6-18. dgn o |cx: |om [

(© 1xDOT December 1985 CONT [SECT Jos HIGHWAY
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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 damgges resulting from its use.

The use of this standard is governed by the "Texas Engineering Practice Act”,
is made by TxDOT for any purpose whatsoever,

DISCLAIMER:

kind

DATE:
FILE

END G20-2 ctong i
36" X 18" ondard pavement markings
ROAD WORK Min, to be placed within 14 Minimum
calendar days after Posted sign
temporary flexible-reflective Type Y-2 temporary Speed Spacing
s PASS roadway marker tabs flexible-reflective e
SURFACING ENDS with | R4:2 . roadway marker tabs * .
24" x 30" | 40° =1 | Distance
— | =E3EES l‘]]C___I I‘]]E___I 1] —— 30 120
NEXT | R20-1TP ] —— = — — | Tior | 30 | -~ IC-----—-—--- 35 160°
= 2MILES| 24" x 18" - === ‘ | o e s s s s e 20 240"
. . 45 320"
;\l Temporary flexible-reflective 50 200
DO Previous roadwaoy marker tabs placed to
I\l NoT | R4- existing indicate beginning and end of 55 500’
24" X 30" markings no passing zones 60 600"
NO PASS ,
PASSING & 700
Zoue - TABS ON CENTERLINES OF TWO-LANE TWO-WAY ROADS T
For seal coat, micro-surface or similor operations * Conventionol Roods Only
o 36 "DO NOT PASS" SIGN (R4-1) and NO-PASSING ZONES TYPICAL USAGE
REPEAT EVERY A. Prior to the beginning of construction, all currently striped no-passing zones shall be signed with the MOBILE SHORT SHORT TERM | INTERMEDIATE LONG TERM
= 2 MILES DO NOT PASS (R4-1) signs and PASS WITH CARE {(R4-2) signs placed at the beginning aoand end of each zone L DURATION | STATIONARY |TERM STATIONARY | STATIONARY
for each direction of travel except as otherwise provided herein. Signs marking these individual v 7
- ] no-passing zones need not be covered prior to construction if the signs supplement the existing pavement
/ markings.
. 36" X 36"
EZ‘ORT TERM Min B. At the discretion of the Engineer, in areas of numerous no-passing zones, several zones may be combined GENERAL NOTES
MA\RIETEIS . as a single zone. [f passing is to be prohibited over one or more lengthy sections, a DO NOT PASS sign
(TABS) ond a NEXT XX MILES (R20-1TP) plaque may be used at the beginning of such zones. The DO NOT PASS sign 1. The traffic control devices detajled on this sheet
I I aond the NEXT XX MILES plaque should be repeated every mile to the end of the no-passing zone. In areas will be furnished and erected as directed by the
where there is considerable distance between no-passing zones, the end of the no-passing zone may be Engineer on sections of roadway where tabs must be
signed with o PASS WITH CARE sign and a NEXT XX MILES ploque. placed prior to the surfacing operation which will
MAJOR RURAL ROAD cover or obliterate the existing pavement markings.
40" +1° C. Depending on traffic volumes and length of sections, it may be desirable to prohibit passing throughout
- the project to prevent damage to windshield and lights. The DO NOT PASS sign and NEXT XX MILES plaque 2. The devices shown on this sheet are to be used to
should be used ond repeated as often as necessary for this purpose. Where several existing zones are supplement those required by the BC Standards or
t0 be combined into one individual no-passing zone, the sign at the beginning of the zone should be others required elsewhere in the plans.
covered until the surfacing operation has passed this location so as not to have the DO NOT PASS sign
S PASS R4-2 conflict with the existing pavement markings. Also, unless one days operation completes the entire 3, Signs shall be erected os detailed on the BC
WITH 24" x 30" length of such combined zones, appropriate DO NOT PASS and PASS WITH CARE signs should be placed ot Standords or the Compliant Work Zone Traffic
/ CARE the beginning and end of the no-passing zones where the surfacing operotion has stopped for the daoy. Control Devices List (CWZTCD) on supports
approved for Long-Term / Intermediate-Term
D. R4-1 and R4-2 agre to remain in place until standard pavement markings are installed. Work Zone Sign Supports.
DO
R4-1
w NOT | 24~ x 30~ "NO CENTER LINE" SIGN (Cw8-12) 4. Wnhen surfacing operations take place on divided
g PASS highways, freeways or expressways, the size of
™ = A. Center line markings are yellow pavement markings that del ineate the separation of travel lanes that g;ox?dxszgeed construction warning signs shall
e ZNEXT R20-1TP have opposite directions of travel on a roadway. Divided highways do not typically have center |ine :
— A MILES " “ H
A \; 24" X 18 markings. 5. Signs on divided highways, freeways and expressways
b4 } . . .
a \5 DO B. At the time construction activity obliterates the existing center Iine markings(low volume roads may :;ééwge gégggdognrgg;:arIgg;d?:?or:f;ssé?f:cfr):d*ge
Q -.-\ not have an existing centerline), o NO CENTER LINE {(CW8-12) sign should be erected ot the beginning the Enyineer Y Y
= NOT ;::'x 30" of the work areq, at approximately 2 mile intervals within the work area, beyond major intersections 9 *
PASS and other locations deemed necessary by the Engineer.
=
NEXT C. The NO CENTER LINE signs are to remain in plaoce until stondord pavement markings are installed.
IMILES R20-1TP
24" X 18"
S “"LOOSE GRAVEL" SIGN (Cws-T)
,\l NDDT A. When construction begins, a LOOSE GRAVEL (CWB-7) sign should be erected at each end of the work area
R4:] N and repeated at intervals of approximately 2 miles in rural areas and closer in urban areas.
N PASS|24" X 30
= B. The LOOSE GRAVEL signs are to remain in place until the condition no longer exists.
NEXT
4 MILES R20-1TP
24" X 18" PAVEMENT MARKINGS
SURFACING BEGINS
= A. Temporary markings for surfacing projects shall be Temporary Flexible-reflective Roadway Marker Tabs
- unless otherwise approved by the Engineer. Tabs are to be installed to provide true alignment for
— striping crews or as directed by the Engineer. Tabs will be placed at the spacing indicated. Tabs
o should be applied to the pavement j@ Traffic
-12 no more than two (2) days before the surfacing is applied. After the surfacing is rolled and swepft, = Operations
- ' X 36 the cover over the reflective strip shall be removed. lTexas Department of Transportation S‘[:grfﬁg?d
* REPEAT EVERY B. Tabs shall not be used to simulate edge Iines.
2 MILES . .
-+ C. Tab placement for overlay/inlay operations shall be as shown on the WZ(STPM) standord sheet. TRAFFIC CONTROL DETAILS
g‘g?'; 36 COORDINATION OF SIGN LOCATIONS D
NOTE : .. . : ) SURFACING OPERATIONS
A. The location of warning signs at the beginning and end of a work area are to be coordinated with other
Signing shown for one signing typically shown on the Barricade and Construction Standards for project Iimits to ensure
direction of travel only. adequaote sign spacing. TCP (7- I ) - ] 3
CW20-1D B. Where possible the ROAD WORK AHEAD (CW20-1D), LOOSE GRAVEL (CW8-7), and NO CENTER LINE (CW8-12) signs FILE: tepT-1.dgn on: TxDOT [cx: TxDOT‘nw: TxDOT ICK:TXDOT
X 48" should be placed in the sequence shown following the OBEY WARNING SIGNS STATE LAW (R20-3T) and the ©Tx0T  March 1991 ConT |sect 08 IGHmAY
TRAFFIC FINES DOUBLE (R20-5T) sign, and one “X" sign spacing prior to the CONTRACTOR (G20-6T)sign REVISIoNS
NO PASSING ZONES ON TWO'LANE TWO'WAY ROADS typically locoted at or near the limits of surfocing. LOOSE GRAVEL and NO CENTER LINE signs will then 2-92 4-98
be repeated as described above. 1-97 7-13 orsT CouNTY 5“5;‘7"0'
[ 210 ]






