BY SEALING AND SIGNING THESE PERMIT PLANS AS A

PROFESSIONAL CIVIL ENGINEER LICENSED TO PRACTICE IN THE
STATE OF TEXAS, | CERTIFY THAT THE PROPOSED DRIVEWAY
OR PUBLIC STREET CONNECTION(S) TO THE STATE ROADWAY
MEETS OR EXCEEDS THE MINIMUM STOPPING SIGHT DISTANCE
REQUIRED FOR A POSTED SPEED OF 75 MPH, BASED ON THE
MOST RECENT TxDOT DESIGN MANUAL REQUIREMENTS.

ALL CONSTRUCTION WITHIN THE STATE RIGHT OF WAY WILL
REQUIRE COMPLIANCE TO TxDOT STANDARD SPECIFICATIONS,
STANDARD PLANS, AND TEXAS MANUAL ON UNIFORM TRAFFIC
CONTROL DEWVICES.

SPECIFICATIONS ADOPTED BY THE TEXAS DEPARTMENT OF
TRANSPORTATION, NOVEMBER 1, 2014, AND SPECIFICATION
ITEMS LISTED AS FOLLOWS SHALL GOVERN ON THIS PROJECT
FOR ALL WORK WITHIN THE STATE RIGHT OF WAY.

TRAFFIC CONTROL MUST BE MAINTAINED THROUGHOUT THE
DURATION OF WORK WITHIN TXDOT ROW.

NO CONSTRUCTION SHALL BE PERMITTED WITHIN TEXAS
DEPARTMENT OF TRANSPORTATION (TxDOT) RIGHT OF WAY
PRIOR TO TxDOT APPROVAL AND ISSUANCE OF PERMIT.

TEXAS DEPARTMENT OF TRANSPORTATION

SH 158 (SOUTH RIGHT-OF-WAY)
APPROXIMATELY 2,950' + SOUTHEAST OF SH 1379

: FOR THE CONSTRUCTION OF STREET ACCESS CONNECTION
CONSISTING OF: PAVING & CULVERTS

NO EQUATIONS
NO EXCEPTIONS
NO RAILROADS

MIDLAND, TEXAS

DRIVEWAY PERMIT PLAN SET

FOR THE

DESIGN SPEED

SH 158 = 75 MPH

INDEX OF SHEETS

SITE LOCATION MAP

N.T.S.

MIDLAND COUNTY

ODESSA DISTRICT

JUNE 2021

SDUNAWAY

4000 N. Big Spring Street » Suite 101 = Midland, Texas 79705
Tel: 432.699.4889
(TXREG, F-1114)

COVER SHEET
GENERAL NOTES
OVERALL LAYOUT
TYPICAL SECTIONS—SH 158
TYPICAL SECTIONS—SCR 1232
TCP SEQUENCE OF WORK
DRIVEWAY PLAN AND PROFILE
SH 158 PLAN (1 OF 2)
. SH 158 PLAN (2 OF 2)
10. CULVERT 1 PLAN AND PROFILE
11, SIGNS & PAVEMENT MARKINGS PLAN
12. SIGNS & PAVEMENT MARKINGS PLAN — SH 158 (1 OF 2)
13. SIGNS & PAVEMENT MARKINGS PLAN — SH 158 (2 OF 2)
14, SUMMARY OF SMALL SIGNS
15. EROSION CONTROL PLAN
*TxDOT_STANDARDS
16, BC(1)-14
17. BC(2)-14
18. BC(3)—14
19. BC(4)—14
20. BC(5)—14
21. BC(6)—14
22. BC(7)—14
23. BC(8)—14
24, BC(9)—14
25. BC(10)—14
26. BC(11)—14
27. BC(12)—14
28. DOM(1)—15
29. DOM(2)—15
30. DOM(3)—15
31. DOM(4)—15
PM(1)—20
PM(2)-20
PM(3)-20
SCP-5
SCP—MD
SETB—FW—0 SHEET
SETB—FW—0 SHEET
SETB—FW—0 SHEET
SETP—CD SHEET 1
SETP—CD SHEET 2
SRR 1 OF 2
SRR 2 OF 2
SMD (GEN)—08
SMD (SLIP—1)-08
SMD (SLIP—2)—08
TCP(2-5)—12
TSR(4)-13
. WZ(RS)-16
* THE STANDARD SHEETS, SPECIFICALLY IDENTIFIED
IN THIS INDEX OF SHEETS, HAVE BEEN SELECTED BY
ME OR UNDER MY RESPONSIBLE SUPERVISION AS
BEING APPLICABLE TO THIS PROJECT.
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Grading Requirements (gnl)

Item Description

247 Type A GR 4

Grading Requirements

Percent Retained - Sieves

1-3/4” 7/8” 3/8”
0-3 10-35 20-55

Soil Wet
Constants Ball
LL. PI Mil
Max. Max. Max.
40 12 40

The maximum increase in material passing the number 40 sieve resulting from the wet ball mill test

shall not exceed 20%. (gn2)

Cure the finished section of flex base until the moisture content is at least 3 percentage points below
the optimum as or as directed by the engineer before applying the next successive course or prime

coat. (gn3)

Item 340: Dense-Graded Hot-Mix Asphalt

Binder:

Provide a binder with a performance grade of 70 -22 (PG 70 -22) for the type D mix.

Provide a binder with a performance grade of 64 -22 (PG 64 -22) for the type B mix.

Agoregate quality:

Furnish surface aggregate Class A for the Type D mix.

Furnish surface aggregate Class B for the Type B mix.

Magnesium sulfate soundness loss will not be greater than 20 percent when Class A aggregate is

required.

Placement:

Semi-trailer type vehicles are prohibited from dumping directly into the finishing machine for the

finished surface-unless the trailer is equipped with an auger slatted chain or another approved

conveyor.

No RAP will be allowed in the surface course.

No more than 10% RAP will be allowed in non-surface courses.

No RAS will be allowed.

Mineral filler will not be allowed.

Lime will not be allowed as an anti-stripping agent.
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\— EE)(ISTING GROUND LINE

PROPOSED PHASE 1 PHAG
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CONSTRUCITION AREA
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\—EXISTING PAVEMENT EXISTING GROUND LINE
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PREVIOUSLY CONSTRUCTED
CONSTRUCTED HMAC HMAC
PAVEMENT PHASE 2 PAVEMENT
STA 100+51.17 TO STA 129+33.67
PREVIOUSLY NOT TO SCALE
PREVIOUSLY
CONSTRUCTED HMAC CONSTRUCTED HMAC

SUGGESTED SEQUENCE OF WORK

TCP PHASE 1
SH 158
TRAFFIC:

1. REMOVE EXISTING TRAFFIC CONTROL AND LANE MARKINGS AS REQUIRED.

2. INSTALL ONE LANE, TWO—WAY TRAFFIC CONTROL SHIFT TRAFFIC LANES TO
INSIDE LANES OF SH 158 TO ALLOW FOR CONSTRUCTION OPERATIONS ON
OUTSIDE LANES.

3. MAINTAIN REMAINING EXISTING TRAFFIC CONTROL.

TCP PHASE 2
SH 158
TRAFFIC:

1. REMOVE EXISTING TRAFFIC CONTROL AND LANE MARKINGS AS
REQUIRED.

2. INSTALL ONE LANE, TWO—WAY TRAFFIC CONTROL. SHIFT TRAFFIC
LANE TO OUTSIDE LANES OF SH 158 TO ALLOW FOR CONSTRUCTION
OPERATIONS ON INSIDE LANES.

3. MAINTAIN REMAINING EXISTING TRAFFIC CONTROL.

CONSTRUCTION:

1. REMOVE EXISTING HMAC PAVEMENT AND OTHER OBSTRUCTIONS AS
REQUIRED ON SH 158 OUTSIDE LANES.

2. BEGIN CONSTRUCTION OF PROPOSED PAVEMENT AND OVERLAY ON
SH 158 OUTSIDE LANES.

3. INSTALL PROPOSED SIGNS AND PAVEMENT MARKING.

CONSTRUCTION:

1. REMOVE OBSTRUCTIONS AS REQUIRED ON SH 158 INSIDE LANES.

2. BEGIN CONSTRUCTION OF PROPOSED PAVEMENT OVERLAY ON SH 158
INSIDE LANES.

3. INSTALL PROPOSED SIGNS AND PAVEMENT MARKING.
4. COMPLETE CLEAN UP.

LEGEND

m PROPOSED PAVEMENT CURRENT PHASE

PREVIOUSLY CONSTRUCTED PAVEMENT
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SH 158 @ SCR 1232 DRIVEWAY PERMIT

TCP SEQUENCE OF WORK
FED.RD. HIGHWAY
JEDRD. STATE PROJECT NO. S
6 TEXAS SH 158
STATE CONTROL | SECTION | J0B SHEET
pIsTRICT | COUNTY NO. NO. NO. NO.
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(SEE SHEET 10)

I
PT STA 194+68.67 (81.05° RT) ~ SCR 1232

EXIST. TxDOT R.O.W. (424 SY)

§ g R.O.W./FENCE LINE /— BEGIN ASPHALT
Q& PC STA 194+03.89
<3 (16.00° LT)
S o STA 193+25.00 ~ SCR 1232
S R ~ SCR 1232 N 10670754.21
5 1| BEGIN CONSTRUCTION E 1823601.86
W
TR £ 1823591 49_\ € DRIVEWAY RE5"
X - — —X
1 3]
<
193400 \ 194+Q0
N18°52°24E
/ 2_]
COUNTY ROAD—/
. (BY OTHERS)
S STA 193+40.51 ' I R Re5"
END ASPHALT PC STA 194+03.66 (16.00° RT) N
S| BEGIN DRIVEABLE ~ SCR 1232 <
o BOX CULVERT N 10670743.64 S Y
S PROPOSED |E 1823632.07 ] € §
d CULVERTS  INSTALL 3" HMAC DRIVEWAY OUTSIDE 2
S S

E 1823714.65

: \
N 10670784. 71—//

END CONSTRUCTION
N 10670810.44
E 782.36.|38.00

BURIED SEWER MANHOLE

(TO BE PROTECTED IN PLACE)

PT STA 194+68.90 (81.24° LT) ~

EXIST. TxDOT =

yn

-

EXISTING UNDERGROUND UTILITIES
IN THIS AREA. CONTRACTOR
SHALL USE EXTREME CAUTION.

A

195+11
195+00 F
57 158

/N

STA 194+68.79 ~ SCR 1232

ZaY SOV
EXISTING R.O.W.

O4-X3

UTILITY RELOCATION NOTE:

IF ANY EXISTING UTILITY POLES, POWER POLES, GUY WIRES.
TELEPHONE UTILITIES, ETC. ARE FOUND TO BE IN CONFLICT WITH
THESE CONSTRUCTION PLANS. THE CONTRACTOR SHALL CONTACT
THE APPROPRIATE UTILITY COMPANY AND COORDINATE THE
RELOCATION OF ANY/OR ALL SUCH UTILITIES (NO SPECIAL PAY).

OFF=SITE BENCHMARK INFORMATION:

IR TIONI FOUND TxDOT MONUMENT "CD41" SET IN CONCRETE HEADWALL AT

THE WEST END OF CANAL STREET ON THE EAST SIDE OF LOOP 250.
NAD83 GRID COORDINATES:N: 10,679,932.73 E:1,735,723.30
PUBLISHED ELEVATION: 2837.09° NAVD88 DATUM

BENCHMARK:

CUT "X” WITH BOX IN TOP OF CURB AT SOUTHWEST SIDE OF
MEDIAN LOCATED SOUTH OF THE LOOP 250 & |—20 INTERSECTION.
NAD83 GRID COORDINATES:N:10,676,534.05 E:1,735,456.92
NAVD88 ELEVATION = 2836.96’

GENERAL NOTES:

1. EXCAVATION TO BE PERFORMED ACCORDING TO
TXDOT 2004 SPECIFICATION ITEM 110 OR AS
DIRECTED BY THE ENGINEER. EMBANKMENT TO BE
PERFORMED ACCORDING TO TXDOT ITEM 132 OR
AS DIRECTED BY THE ENGINEER.

195+10.729 |

LEV| = 2655.59

2660

~
P

GRAPHIC SCALE IN FEET

2. EMBANKMENT MATERIAL TO BE TYPE C UNLESS

OTHERWISE APPROVED BY THE ENGINEER. /16,21

COMPACTION WILL BE DENSITY CONTROL /100

COMPACTION UNLESS APPROVED BY THE SN \\\\\

ENGINEER. AN ..9.5.,5%\
3. DISTURBED EARTH AT FINAL GRADE TO BE F 2 %

SEEDED PER TxDOT 2014 SPECIFICATION ITEM 164 F 9%

AS SOON AS POSSIBLE AND WATERED WITH 0.5 F
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PGL ELEV|= 2655.67
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PGL ELEV|= 2654.75
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THIS WORK IS SUBSIDIARY TO DRIVEWAY PAY Goers o

ITEMS. %>, 100284 F8Z

4 CONTRACTOR SHALL BE RESPONSIBLE FOR hor: Z/CENS g,. %,
MAINTAINING GENERAL SAFETY AT AND ADJACENT 0

TO THE PROJECT AREA, INCLUDING THE PERSONAL O AL
SAFETY OF CONSTRUCTION CREW AND GENERAL
PUBLIC, AND THE PROTECTION OF PUBLIC AND

PRIVATE PROPERTY. DATE | BY | REV REVISION

2655 5. THE CONTRACTOR IS RESPONSIBLE FOR KEEPING

D
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DITCH RT ¢

\J\\-‘

2650

STREETS AND SIDEWALKS ADJACENT TO PROJECT

FREE OF MUD AND DEBRIS DURING CONSTRUCTION.

6. DIMENSIONS SHALL NOT BE SCALED FROM
DRAWINGS. s 45?1?12 NoBlg Spring Street

7. CONTRACTOR SHALL INFORM ENGINEER/OWNER OF Y i oer
ANY DISCREPANCIES OF DIMENSIONS ON THE

TX REGISTERED ENGINEERING FIRM F-1114

DRAWINGS. s .
8. FULL—DEPTH SAW CUT ALL JOINTS MADE FOR =" Texas Department of Transportation

2650|  REMOVAL OF EXISTING STATE FACILITIES. 4 o

|

53.86

2652.9y

\ Lefg

TRACTOR TO
VERIFY. DEPTH

[

v

2652.9P

\ OF EXISTING FIPELINE

194+63.54

I

\-- PROPOSED | CULVERTS

PVI | STA 193+25.00
DITCH LT =| 2653.48

2645

DITCH RT

PVI | STA 193+50.00
DITCH LT =| 2653.35

(SEE SHEET 10)

EXISTING R.O.W.

DITCH LT =| 26
DITCH

©
W
+
O
Q

194+00

Q [PV STA

194+5

195+00

9. EXISTING FENCE TO BE RELOCATED BY OTHERS
BRIOR 10 WORK. SH 158 @ SCR 1232 DRIVEWAY PERMIT

TRAFFIC CONTROL NOTES:

1. TRAFFIC CONTROL SHALL FOLLOW TXDOT
STANDARD TCP(2-5)—12.

2. ALL BARRICADES, WARNING SIGNS, LIGHT DEVICES,

DRIVEWAY PLAN & PROFILE

ETC. FOR THE GUIDANCE AND PROTECTIONS OF FEDRD.

STATE PROJECT NO. HIGHAY

2645 TRAFFIC AND PEDESTRIANS MUST CONFORM TO DIv. NO.
THE INSTALLATION SHOWN IN THE 2011 TEXAS 6 TEXAS oH 158

STATE CONTROL | SECTION JoB SHEET
NO.

MANUAL OF UNIFORM TRAFFIC CONTROL DEVICES |ostrcr [ COUNTY No. o. No.

AS CURRENTLY AMENDED. ODA | MIDLAND N/A N/A N/A 7
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SMOOTH FULL—DEPTH

SAW CUT AT EDGE

EXTEND EXISTING

STA 119+36.40 (45.07° LT) ~ SH 158
PROPOSED SET HEADWALL AND ATTENUATOR
FL=2647.73

N 10670574.68

E 1824592.83

MATCH LINE - STA 114+50 _
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OF TRAVEL LANE TO BE REMOVED AND
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PAVEMENT MARKINGS
SYMBOL DESCRIPTION QTY.
@ REFL PAV MRKR TY 1-C 4 EA
REFL PAV MRKR TY ll—A—A 0 EA
@ REFL PAV MRK (W) 4" (BRK) 0 LF
@ REFL PAV MRK (W) 8” (SOLID) 0 LF
@ REFL PAV MRK (W) 4” (SOLID) 385 LF
@ REFL PAV MRK (W) 18" (SOLID) 24 LF
@ REFL PAV MRK (Y) 4" DOUBLE (SOLID) 144 LF NOTES
@ REFL PAV MRK (Y) 8" (SOLID) 0 LF '
1. INSTALL PAVEMENT MARKINGS AND SIGNAGE
—o—  INSTALL ROADSIDE SIGN 3 EA PER TxDOT STANDARDS AND DETAILS AND
TEXAS MUTCD.
2. STRIPING TO FOLLOW ALIGNMENT STATIONING
| ! | | OF ROADWAY.
| 3. ALL PAVEMENT MARKING DIMENSIONS
x| L —1 |= MEASURED FROM CENTER OF STRIPING.
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PAVEMENT MARKINGS
SYMBOL DESCRIPTION QTY. NOTES:
(®  REFL PAV MRKR TY 1-C 28 EA
1. INSTALL PAVEMENT MARKINGS AND
REFL PAV MRKR TY lI—A—A 244 EA SIGNAGE PER TxDOT STANDARDS AND
© REFL PAV MRK (W) 4" (BRK) 2,360 LF DETAILS AND TEXAS MUTCD.
@  REFL PAV MRK (W) 8" (SOLID) 414 LF 2 TR 2 Aol AL GNMENT
© REFL PAV MRK (W) 4 (SOLlD) 2,423 LF 3. ALL PAVEMENT MARKING DIMENSIONS
@ REFL PAV MRK (W) 18" (SOLID) 0 LF MEASURED FROM CENTER OF STRIPING.
(©  REFL PAV MRK (Y) 4" DOUBLE (SOLID) 1,965 LF
(H  REFL PAV MRK (Y) 8" (SOLID) 86 LF
——  INSTALL ROADSIDE SIGN 1 EA
\ EXISTING R.O.W.
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PAVEMENT MARKINGS
SYMBOL DESCRIPTION QTY. NOTES:
REFL PAV MRKR TY 1-C 36 EA
1. INSTALL PAVEMENT MARKINGS AND
REFL PAV MRKR TY IlI—A—A 300 EA SIGNAGE PER TxDOT STANDARDS AND
© REFL PAV MRK (W) 4” (BRK) 2,900 LF DETAILS AND TEXAS MUTCD.
» 2. STRIPING TO FOLLOW ALIGNMENT
@  REFL PAV MRK (W) 8" (SOLID) 636 LF STATIONING OF ROADWAY,
© REFL PAV MRK (W) 4 (SOUD) 3,010 LF 3. ALL PAVEMENT MARKING DIMENSIONS
® REFL PAV MRK (W) 18" (SOLID) 0 LF MEASURED FROM CENTER OF STRIPING.
(©  REFL PAV MRK (Y) 4" DOUBLE (SOLID) 2,341 LF
(H  REFL PAV MRK (Y) 8" (SOLID) 0 LF
——  INSTALL ROADSIDE SIGN 1 EA
(B)AT 20" SPACING AT 40’ SPACING
EXISTING R.O.W.
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INSTALL SMALL ,
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SUMMARY OF SMALL SIGNS

No warranty of any

S SM RD SGN ASSM TY XXXXX (X) XX (X-XXXX) BRIDGE
vle — T 477 MOUNT
ala
) s ‘ | CLEARANCE
PLAN il POST TYPE POSTS ANCHOR TYPE MOUNT ING DESIGNAT [ON SIGNS
S:::fT Sr::);.N NOMEPSKI:E:TURE SIGN DIMENS IONS ; ; _ UA=UnEversoI Conc |PREFABRICATED[1EXT or 2EXT = = of Ext (See
g 5 FRP = Fiberglass UB=Universal Bolt BM = Extruded Wind Beam Note 2)
3| 3 |TWT = Thin-Wall |y o 2| SA=S!ipbase-Conc P = "Plgin" |[WC = 1.12 #/ft Wing
: : 10BWG = 10 BWG SB=Slipbase-Bolt | 17 = »71* Channel Ty = TYPE
:t' ; S80 = Sch 80 WS=Wedge Steel U= "u" EXAL= Extruded Alum Sign TY N
w | w WP=Wedge Plastic Panels TY S
11 1 R1-1 STOP 48x48 X 10 BWG 1 SA
11 2 w3-1 STOP AHEAD 48x48 X 10 BWG 1 SA
11 3 W1-7T CHEVRON/TWO-DIRECTION LARGE ARROW 96x36 X 10 BWG 1 SA
ALUMINUM SIGN BLANKS THICKNESS
12 4 D20-1TR COUNTY ROAD (NUMBER) 24x24 X 10 BWG 1 SA — -
13 D20-1TL COUNTY ROAD (NUMBER) 24x24 10 BWG 1 SA Square Feet Minimum Thickness
Less than 7.5 0.080"
7.5 to 15 0.100"
Greater than 15 0.125"

TxDOT assumes no responsibility for the conversion

The Stondord Highway Sign Designs
for Texas (SHSD) can be found at

the following website.

http://www.txdot.gov/

NOTE:

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

may shift the sign supports, within

design guidelines, where necessory to

secure a more desirable location or to
avoid conflict with utilities. Unless

otherwise shown on the plans, the

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

Contractor shall stake and the Engineer

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

will verify all sign support locations.

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

Assembly (BMCS)Standard Sheet.

3. For Sign Support Descriptive Codes, see

Sign Mounting Details Small Roadside

Signs General Notes & Details SMD(GEN).

A;§§§‘7® Traffic
= Operations

I Texas Department of Transportation s”,;",’,ﬂg:’d

SUMMARY OF

SMALL SIGNS

SOSS

DATE:
FILE:

FILE: sums16. dgn oN: - TxDOT ‘CK: TxDOT |ow:  TxDOT |ck: TxDOT
@©7TxDOT  May 1987 CONT | SECT JoB HIGHWAY
REVISIONS SH 158
g:lg DIST COUNTY SHEET NO.
ODA MIDLAND 14
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NOTES:

1. EROSION CONTROL MEASURES MAY ONLY BE
PLACED IN FRONT OF INLETS, OR IN CHANNELS,
DRAINAGEWAYS OR BORROW DITCHES AT RISK OF
CONTRACTOR. CONTRACTOR SHALL REMAIN LIABLE
FOR ANY DAMAGE CAUSED BY THE MEASURES,
INCLUDING FLOODING DAMAGE, WHICH MAY OCCUR
DUE TO BLOCKED DRAINAGE. AT THE CONCLUSION
OF ANY PROJECT, ALL CHANNELS, DRAINAGEWAYS
AND BORROW DITCHES IN THE WORK ZONE SHALL
BE DREDGED OF ANY SEDIMENT GENERATED BY THE
PROJECT OR DEPOSITED AS A RESULT OF AS A
RESULT OF EROSION CONTROL MEASURES.

2. EROSION CONTROL DEVICES SHOWN ON THIS PLAN
SHALL BE INSTALLED PRIOR TO THE START OF
LAND DISTURBING ACTIVITIES ON THE PROJECT.

3. ALL EROSION CONTROL DEVICES ARE TO BE
INSTALLED IN_ ACCORDANCE WITH THE APPROVED
PLANS AND TxDOT SPECIFICATIONS FOR THIS
PROJECT. CHANGES ARE TO BE APPROVED BEFORE
CONSTRUCTION BY TxDOT INSPECTOR.

4. IF THE EROSION CONTROL PLAN AS APPROVED
CANNOT CONTROL EROSION AND OFF-SITE
SEDIMENTATION FROM THE PROJECT, THE EROSION
CONTROL PLAN WILL BE REQUIRED TO BE REVISED
AND/OR ADDITIONAL EROSION CONTROL DEVICES
WILL BE REQUIRED ON SITE.

5. INSPECTIONS WILL BE MADE WEEKLY AND AFTER
RAIN STORM EVENTS TO INSURE THAT THE DEVICES
ARE FUNCTIONING PROPERLY. WHEN SEDIMENT OR
MUD HAS CLOGGED THE VOID SPACES BETWEEN
STONES OR MUD IS BEING TRACKED ONTO A PUBLIC
ROADWAY THE AGGREGATE PAD MUST BE WASHED
DOWN OR REPLACED. RUNOFF FROM THE WASHDOWN
OPERATION SHALL NOT BE ALLOWED TO DRAIN
DIRECTLY OFF SITE WMITHOUT FIRST FLOWING
THROUGH ANOTHER BMP TO CONTROL OFF SITE
SEDIMENTATION. PERIODIC RE—GRADING OR THE
ADDITION OF NEW STONE MAY BE REQUIRED TO
MAINTAIN THE EFFICIENCY OF THE INSTALLATION.

6. DISTURBED EARTH AT FINAL GRADE TO BE DRILL
SEEDED PER TxDOT 2014 SPECIFICATION ITEM 164
AS SOON AS POSSIBLE THIS WORK IS SUBSIDIARY
TO DRIVEWAY PAY ITEMS.

7. CONTRACTOR SHALL USE EROSION CONTROL LOGS
WHERE SEDIMENT COULD LEAVE THE R.O.W. THIS
WORK SHALL BE DONE ACCORDING TO TXDOT
SPECIFICATION ITEM 5043.

8. CONTRACTOR SHALL REMOVE EROSION CONTROL
DEVICES AFTER COMPLETION, AND REMOVAL SHALL
BE SUBSIDIARY.

GRAPHIC SCALE IN FEET
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

DATE:
FILE:

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

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

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

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

31"

—_

2.57"
2.88

L7
31"

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

responsibility of the Engineer. = FLUORESCENT ——
~ BACKGROUND

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

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

J

48"

55
\

BLACK

5.

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

« 75"

14"

[
4"
>t

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

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

‘I.I

.94

1.41 L.4I

.94

6. When projects abut, the Engineer (s) may omit the END ROAD WORK, TRAFFIC
FINES DOUBLE, and other advance warning signs if the signing would be
redundant and the work areas appear continuous to the motorists. If the
adjacent project is completed first, the Contractor shall erect the
necessary warning signs as shown on these sheets, the TCP sheets or as
directed by the Engineer. The BEGIN ROAD WORK NEXT X MILES sign shall be
revised to show appropriate work zone distance.

.94

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

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

94
a2/

.14

-

.31"*1

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

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

justify the signing. 8.38"

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

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

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

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

Texas Department of Transportation
Traffic Operations Division - TE

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

be in place only while work is actually in progress or a definite need
exists.

12. The Engineer has the final decision on the location of all traffic control
devices. SHEET 1 OF 12

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

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

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

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

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

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

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

considered for high traffic volume work areas or night time work. REVISIONS SH 158

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

- 7-1
9-07 3 ODA MIDLAND 16
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TYPICAL LOCATION OF CROSSROAD SIGNS

T-INTERSECTION

TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING"®

No warranty of any
its use.

TxDOT assumes no responsibility for the conversion

incorrect results or damages resulting from

is governed by the "Texas Engineering Practice Act".

ROAD WORK
620-2 (Optional NEXT X MILES > | 620-1b7R . \*

see Note G20-1aT Cw20-1D \ S < A

1 and 4) x T gn Conventional| Expressway/ Posted ign
d q J INTERSECTED | Block - City <= | 10007 -1500" - Hwy Number Road Freoway Speed |Spacing

- ROADWAY X 1000' -1500" - Hwy => 1 Block - City or Series X

b (S § Feet

CROSSROAD X * N . \/ Q cw20* MPH | apprx. )
Ccw21
X X , csd WORK 30 120
F * ) WORK 80 imi 620-5aP | 7ong Cw22 48" x 48" | 48" x 48"
G20-5aP . Limit
b b ZONE BEGIN min. > TRAFFIC] cwW23 35 160
TRAFFIC 620-5T | ROAD WORK 3 R20-5T | FINES CW25 40 240
R20-5T FINES NEXT X MILES
ROAD WORK NAME - Y DOUBLE 45 320
<= NEXT X MILES DOUBLE wooress |7 | e | CW1, CW2
N X MILES = R20-50TP | o 620-6T ciry R20-50TP | et ! ’ 50 400
Cw20-1D G20-2 END A ARE_PRESENT __ STATE CW7, Cws, 36" x 36" 48" x 48"

G20-1aT  (Optional ROAD WORK CONTRACTOR CW9. CWi1 55 5002

see Note END CWWll , 2

. . L , 620-2 65 7002

May be mounted on back of "ROAD WORK AHEAD" (CW20-1D) sign with approval of Engineer. CW3, Cw4, >

(See note 2 below) CW5, Cwe, 48" x 48" 48" x 48" 70 800

1. The typical minimum signing on a crossroad approach should be a "ROAD WORK AHEAD" (CW20-1D)sign and a CSJ LIMITS AT T-INTERSECTION Ccws-3, 75 900 ?
(G20-2) "END ROAD WORK" sign, unless noted otherwise in plans. CW10, CW12 80 1000 2
2. The Engineer may use the reduced size 36" x 36" ROAD WORK AHEAD (CW20-1D) sign mounted back to back 1. The Engineer will determine the types and location of any additional traffic control devices, 3

with the reduced size 36" x 18" "END ROAD WORK" (G20-2) sign on low volume crossroads (see Note 4 under such as a flagger and accompanying signs, or other signs, that should be used when work is * *

"Typical Construction Warning Sign Size and Spacing”). See the "Standard Highway Sign Designs for
Texas" manual for sign details. The Engineer may omit the advance warning signs on low volume
crossroads. The Engineer will determine whether a road is low volume. This information shall be shown 2.
in the plans.

3. Based on existing field conditions, the Engineer/Inspector may require additional signs such as FLAGGER
AHEAD, LOOSE GRAVEL, or other appropriate signs. When additional signs are required, these signs will
be considered part of the minimum requirements. The Engineer/Inspector will determine the proper : U i
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.

4, The "ROAD WORK NEXT X MILES" (G20-1aT)sign shall be required at high volume crossroads to advise GENERAL NOTES
motorists of the length of construction in either direction from the intersection. The Engineer 1.
will determine whether a roadway is considered high volume.

5. Additional traffic control devices may be shown elsewhere in the plans for higher volume crossroads. 2.

6. When work occurs in the intersection areq, appropriate traffic control devices, as shown elsewhere in
the plans or as determined by the Engineer/Inspector, shall be in place.

being performed at or near an intersection.

% For typical sign spacings on divided highways, expressways and freeways,
see Part 6 of the "Texas Manual on Uniform Traffic Control Devices"
(TMUTCD) typical application diagrams or TCP Standard Sheets.

If construction closes the road at a T-intersection the Contractor shall place the "CONTRACTOR
NAME" (G20-6T) sign behind the Type 3 Barricades for the road closure (see BC(10) also).
The "ROAD WORK NEXT X MILES" left arrow(G20-1bTL) and "ROAD WORK NEXT X MILES" right arrow

(G20-1bTR) " signs shall be replaced by the detour signing called for in the plans. A Minimum distance from work area to first Advance Warning sign nearest the

Special or larger size signs may be used as necessary.

Distance between signs should be increased as required to have 1500 feet
advance warning.

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

of this standard to other formats or for

DISCLAIMER:

kind

DATE:
FILE:

3. Distance between signs should be increased as required to have 1/2 mile

or more advance warning.

SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING AT

2 |

WORK AREAS IN MULTIPLE LOCATIONS WITHIN CSJ LIMITS THE CSJ LIMITS

N T 620-9TP ¥ ¥ BWEOGRIKN 4, 36" x 36" "ROAD WORK AHEAD" (CW20-1D)signs may be used on low volume
crossroads at the discretion of the Engineer. See Note 2 under "Typical
ZOnE STAY ALERT Location of Crossroad Signs" ’ ®
BEGIN TRAFFIC OBEY gns .
¥ %620-5T | ROAD WORK | cy1-41 Ra-1 R20-STH % 1 FINES WARNING
NEXT X MILES (as DOUBLE SIGNS 5. Only diamond shaped warning sign sizes are indicated.
CW20-1D NANE appropr R e STATE LAW
¥ %G20-6T ADDRESS Cwi3-1p CW20-1D R20-50TPX X |t TALK OR TEXT LATER 6. See sign size listing in "TMUTCD", Sign Appendix or the "Standard Highway
t;/ggi STATE @ G20-10T % % R20-3T% % Sign Designs for Texas" manual for complete Iist of available sign design
CONTRACTOR B
¢ Type 3 Barricade or _ X ‘ X X X X X sizes.
channelizing devices = J J J b b - -
/ V A L. 4 4 4 4 4 4 4
| < WA 425, < LEGEND
{ e e _ R e e R _— _— — Type 3 Barricade
/ => R / => ——
v + ‘ o — O OO | channelizing Devices
] HORK => | Beginmning of SPEED/ END @ :
[ — ] Z| NO-PASSING R2-1| LIMIT . - Sign
3x Channel izing cSJ Limit b line should 620-20T
Devices ROA%NE/ORK coordinate @ >< >< See Typical Construction
When extended distances occur between minimal work spaces, the Engineer/Inspector should ensure additional 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 |imits. See the applicable TCP sheets for exact location and spacing of signs and TMUTCD for sign
channelizing devices. The Contractor shall determine the appropriate distance spacing requirements.
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM OF THE CSJ LIMITS TORR NN T R MBS 600057 ) Srgn for  coch moecifle project
ke > % ¥ G20-5aP vzvgzé STAY ALERT This distance shall replace the "X" and shall be rounded SHEET 2 OF 12
BEGIN SPEED OBEY to the nearest whole mile with the approval of the Engineer. %@ Traffic
% % 620-5T | ROAD WORK LIMIT TRAFFIC = WARNING No decimals shall be used. Operations
ROAD NEXT X MILES %% R20-5T | FINES ) SIGNS ITexas Department of Transportation Division
- NANE DOUBLE " " _ . . R P P Standard
CLOSED|Ri1-2 A >< >< ALK OR T0xt Te | | STATE LAW (%) The "BEGIN WORK ZONE' (G20-9TP) ond "END WORK ZONE' (G20-20T)
Type 3 620-6T e %% R20-50TP|  wofens shal | be used as shown on the sample layout when advance
cww—s Barricade or ho0-1E X% | cowmcror | X%R2 T 620-10T R20-3T signs are required outside the CSJ Limits. They inform the
channelizing * % * % motorist of entering or leaving a part of the work zone BARRICADE AND CONSTRUCT [0N
devices lying outside the CSJ Limits where traffic fines may double
X X X X X X X if workers are present.
/ p g g ) g g g g PROJECT LIMIT
¥ ¥ Required CSJ Limit signing. See Note 10 on BC(1)., TRAFFIC
\ I T FINES DOUBLE signs will not be required on projects
, I } <s consisting solely of mobile operations work.
l Channelizin ‘\CSJ Limit Area for placement of "ROAD WORK AHEAD" (CW20-1D)sign BC (2) = 1 4
9 \ =
Devices i i i
T [:? 1 and other signs or devices as called for on the Traffic FILE: bo-14. dgn on: TxDOT ‘CK:TXDOT‘DW: TXDOT lck: TxDOT
WORK b X \SPEED R2-1 Control Plan. ©TxDOT November 2002 CONT | sECT Jos HIGHWAY
SPACE ROA%NEIORK LIMIT @ Contractor will install a regulatory speed |imit sign at REVISIONS SH 158
>< >< +he end of the work zone. 9-07 8-14 DIST COUNTY SHEET NO.
G20-2 % % 7-13 ODA MIDLAND 17
96




No warranty of any

"Texas Engineering Practice Act".

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

DISCLAIMER:

TxDOT assumes no responsibility for the conversion

Work zone speed |imits shall be regulatory, established in accordonce with the "Procedures for Establishing Speed Zones, "
and approved by the Texas Transportation Commission, or by City Ordinance when within [ncorporated City Limits.
Reduced speeds should only be posted in the vicinity
o — o e . . .
: Stoning shown for cs. of work activity and not throughout the entire project. oioning shown for
© one direction only. one direction only. CSy
x See BC(2) for LIMITS Regulatory work zone speed signs (R2-1) shall be removed See BC(2) for LIMITS
£ additional advance . . additional advance
2 signing. or covered during periods when they are not needed. signing.
g I
s | '
2
| I S A M -
g | |
g T
IS
3 }O | b @) }o ) o b ‘o b ) 1
5
L See General See General
3 (750" - 1500") Note 4 See General Note 4 (750" - 1500") Note 4
S \ |
o
-
g WORK
C 620-5aP
5 SPEED ZONE
§ LIMIT 23 WORK 1 620-50p SPEED <PLED
< e ZONE SPEED LIMIT WORK WORK LIMIT
5 7 O 60 SPEED LIMIT Ro- | 7 O ZONE | 620-5aP ZONE | 620-50P
N R2-1 LIMIT o O R2-1 SPEED SPEED (O v
5 CW3-5 6 Q R2-1 LIMIT LIMIT
4 CW3-5 R2-1 6 O R2-1
60
o
2
5 GUIDANCE FOR USE:
c
+
(o}
0 LONG/INTERMEDIATE TERM WORK ZONE SPEED LIMITS GENERAL NOTES
N
§ This type of work zone speed |imit should be included on the design of 1. Regg\(ﬁory work zone speed Hr_ﬂHs shog\d @e used only for sections of construction
g the traffic control plans when restricted geometrics with a lower design projects where speed control is of major importance.
o speed are present in the work zone and modification of fhe geometrics to 2. Regulatory work zone speed |imit signs shall be placed on supports at a 7 foot minimum
£ a higher design speed is not feasible. mounting height.
«
o . . N .
Long/Intermediate Term Work Zone Speed Limit signs, when approved as described 3. ?peed Z?Z.swg:? Gre{\pusfr‘med for one direction of travel ond are normally posted
above, should be posted and visible to the motorist when work activity is present. or eac frection ot Travel.
Work activity may also be defined as a change in the roadway that requires 4. Frequency of work zone speed |imit signs should be:
a reduced speed for motorists to safely negotiate the work area, including: 40 mph and greater 0.2 10 2 miles
a) rough road or damaged pavement surface 35 mph and less 0.2 10 1 mile
b) substantial alteration of roadway geometrics (diversions)
¢) construction detours 5. Regulatory speed Iimit signs shall have black legend and border on a white reflective
d) grade background (See "Reflective Sheeting” on BC(4)).
e) width
) other conditions readily apparent to the driver o 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 I|imit signs "WORK ZONE" (G20-5aP) plaque and the "SPEED LIMIT"(R2-1)signs shall not be paid for
should remain in place. directly, but shall be considered subsidiary to Item 502.
7. Turning signs from view, laying signs over or down will not be allowed, unless as
SHORT TERM WORK ZONE SPEED LIMITS otherwise noted under "REMOVING OR COVERING" on BC(4).
This type of work zone speed Iimit may be included on the design of 8. Techniques that may help reduce traffic speeds include but are not |imited 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. OIB?‘C?;'!;?:S
in fthe travelled way. C. Portable changeable message sign (PCMS). ITexas Department of Transportation Standard
L. . L. D. Low-power (drone) radar transmitter.
Short Term Work Zone Speed Limit signs should be posted and visible to the E. Speed monitor trailers or signs.
motorists only when work activity is present. When work activity is not
present, signs shall be removed or covered. 9. Speeds shown on details above are for illustration only. BARRICADE AND CONSTRUCT ION
(See Removing or Covering on BC(4)). Work Zone Speed Limits should only be posted as approved for each project. WORK ZONE SPEED LIMIT
10.For more specific guidance concerning the type of work, work zone
conditions and factors impacting allowable regulatory construction speed
zone reduction see TxDOT form #1204 in the TxDOT e-form system. BC (3) - 1 4
FILE: be-14. dgn o TxDOT  Jex: TxDOT [ow: TxDOT [k TxDOT
©TxDOT November 2002 CONT |sECT JoB HIGHWAY
. REVISIONS SH 158
L}E L;J 9707 87“ 4 DIST COUNTY SHEET NO.
=i 713 ODA MIDLAND 18
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GENERAL NOTES FOR WORK ZONE SIGNS

TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS 1. Contractor shall install and mgintain signs in g 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

12" min.
, guide the traveling public safely through the work zone.
_2_ 5. The Contractor may furnish either the sign design shown in the plans or in the "Standard Highway Sign Designs for Texas" (SHSD). The
minimum Engineer/Inspector may require the Contractor to furnish other work zone signs that are shown in the TMUTCD but may have been omitted
from from the plans. Any variation in the plans shall be documented by written agreement between the Engineer and the Contractor’s
o o curb Responsible Person. All changes must be documented in writing before being implemented. This can include documenting the changes in
g 3 the Inspector’s TxDOT diary and having both the Inspector and Contractor initial and date the agreed upon changes.
o @ 6. The Contractor shall furnish sign supports listed in the "Compliant Work Zone Traffic Control Device List" (CWZTCD). The Contractor
2 & shall install the sign support in accordance with the manufacturer’s recommendations. [f there is a question regarding installation
=4 ° procedures, the Contractor shall furnish the Engineer a copy of the manufacturer’s installation recommendations so the Engineer can
— ° e verify the correct procedures are being fol lowed.
21 0'-6 3 6" or 3 7.0" min. 7. The Contractor is responsible for installing signs on approved supports and replacing signs with damaged or cracked substrates and/or
g & [greater % 3 9.0° mox. damaged or marred reflective sheeting as directed by the Engineer/Inspector.
8. Identification markings may be shown only on the back of the sign substrate. The maximum height of letters and/or company logos used
L for identification shall be 1 inch.
W “WM 9. The Contractor shall replace damaged wood posts. New or damaged wood sign posts shall not be spliced.
: Paved //L\\///\\:N///\/“/T : Paved //S///\\\///Q\//A// = _ 222 727> DURATION OF WORK (aos defined by the "Texas Manual on Uniform Traffic Control Devices" Part 6)
shou | der NNY shoul der SENY 1. The fyp(.es of sign supports, slgn mm.mfmg heighf,fhe size of.signs, and fhe.fype (.)f sign substrates can vary boseq on the type of
/<\\/// work being performed. The Engineer is responsible for selecting the appropriate size sign for the type of work being performed. The

Contractor is responsible for ensuring the sign support, sign mounting height and substrate meets manufacturer’s recommendations in
% When placing skid supports on unlevel ground, the leg post lengths must be adjusted so the sign appears straight and plumb. regard to crashworthiness and duration of work requirements.
Objects shall NOT be placed under skids as a means of leveling. a. Lomgfferr.n stationary f.work that occupies a \oqoﬂon more.fhom 3 days. ) ) ) i )
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.
¢. Short-term stationary - daytime work that occupies a location for more than 1 hour in a single daylight period.
d. Short, duration - work that occupies a location up to 1 hour.
e. Mobile - work that moves continuously or intermittently (stopping for up to approximately 15 minutes.)

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

DATE:
FILE:

SIGN MOUNT ING HEIGHT
L Suppor t ATTACHMENT FOR SIGN SUPPORTS Attachment to wooden supports The bottom of Long-term/Intermediate-term signs shall be at least 7 feet, but not more than 9 feet, above the paved surface, except
shall not will be by bolts and nuts as shown for supplemental plagues mogmed_be\ow other swgn_s .
protrude , 2. The bottom of Short-term/Short Duration signs shall be a minimum of 1 foot above the pavement surface but no more than 2 feet above
T above sign or screws. U{se TxDOT"s or the ground.
manufacturer’s recommended 3. Long-term/Intermediate-term Signs may be used in lieu of Short-term/Short Duration signing.
N / procedures for attaching sign 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
substrates to other types of appropriate Long-term/Intermediate sign height.
sign supports 5. Regulatory signs shall be mounted at least 7 feet, but not more than 9 feet, above the paved surface regardless of work duration.
Suppor t l / V SIZE OF SIGNS
B ES ;:giung 1 1. The Contractor shall furnish the sign sizes shown on BC (2) unless otherwise shown in the plans or as directed by the Engineer.
above sign o - SIGN SUBSTRATES
[DM \UELE ] OR Nails shall NOT 1. The Contractor shall ensure the sign substrate is installed in accordance with the manufacturer’s recommendations for the type of sign
support that is being used. The CWZTCD lists each substrate that can be used on the different types and models of sign supports.
HEN be al lowed. 2. "Mesh" type materials are NOT an approved sign substrate, regardless of the tightness of the weave.
KERS Each 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,
) L 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
Sign supports shall shal | be attached 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"
extend more than AR EA direcﬂy to the sign centers. The Engineer may approve other methods of splicing the sign face.
1/2 way up the 4 . REFLECTIVE SHEETING
back of the sign S.UDDOFT. Mul+|ple 1. All signs shall be retroreflective and constructed of sheeting meeting the color and retro-reflectivity requirements of DMS-8300
substrate. U signs shall not be for rigid signs or DMS-8310 for roll-up signs. The web address for DMS specifications is shown on BC(1).
R H 2. White sheeting, meeting the requirements of DMS-8300 Type A, shall be used for signs with a white background.
FRONT ELEVATION Jomed or le iced b)’ 3. Orange sheeting, meeting the requirements of DMS-8300 Type Bg  or Type Cg_, shall be used for rigid signs with orange backgrounds.
Wood, metal or any means Wood
Fiber Reinforced Plastic * SICN LETTERS
supports shall not be 1. All sign letters and numbers shall be clear, and open rounded type uppercase alphabet letters as approved by the Federal Highway
Splicing embedded perforated square metal ftubing in order to extend post extended or repoired AQm\'msfmﬂon (FHWA) .lej as published Em the "Standard Highway Sign Desfgrj fot Texas" manual. Signs, letters and numbers shall be of
height will only be allowed when the splice is made using four bolts, two - first class workmanship in accordance with Department Standards and Specifications.
above and two below the spice point. Splice must be located entirely behind SIDE ELEVATION by splicing or REMOVING OR COVERING
the sign substrate, not near the base of the support. Splice insert lengths Wood other means. 1. When sign messages may be confusing or do not apply, the signs shall be removed or completely covered.
should be at least 5 times nominal post size, centered on the splice and 2. Long-term stationary or intermediate stationary signs installed on square metal tubing may be turned away from traffic 90 degrees when
of at least the same gauge material. the sign message is not applicable. This technique may not be used for signs installed in the median of divided highways or near any
intersections where the sign may be seen from approaching traffic.
3. Signs installed on wooden skids shall not be turned at 90 degree angles to the roadway. These signs should be removed or completely
STOP/SLOW PADDLES CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS covered when not required.
) . WITHIN THE PROJECT LIMITS 4. When signs are covered, the material used shall be opaque, such as heavy mil black plastic, or other materials which will cover the
1. STOP/SLOW paddles are the primary method to control traffic entire sign face and maintain their opaque properties under automobile headlights at night, without domaging the sign sheeting.
by flaggers. The STOP/SLOW paddle size should be 24" x 24" 5 Burlap shall NOT be used to cover signs.
as detailed below. 1. Permanent signs are used to give notice of traffic laws or requlations, call 6. Duct tape or other adhesive material shall NOT be affixed to a sign face.
2. When used at night, the STOP/SLOW paddle shall be attention to conditions that are potentially hazardous to traffic operations, 7. Signs and anchor stubs shall be removed and holes backfilled upon completion of work.
retroreflectorized. show route designations, destinations, directions, distances, services, points SIGN SUPPORT WEIGHTS
3. STOP/SLOW paddles may be attached to a staff with a minimum of interest, and other geographical, recreational, or cultural information. ] " T ire th £ weidhts to k £ + .
length of 6’ to the bottom of the sign. Drivers proceeding through a work zone need the same, if not better route ere sign supports require fhe use of weights to keep from furning over,
’
4. Any lights incorporated into the STOP or SLOW paddie faces i i i i fhe use of sandbags with dry, cohesionless sand should be used. SHEET 4 OF 12
' y g : p =0 ! X . D, guidance as normally installed on.o rogdwoy wwﬂpuf C?HSVUCMO”' L. 2. The sandbags will be tied shut to keep the sand from spilling and to
shal | (.m\y ?e as sPecwflco\ Iy described in Section 6E.03 2. When permanent regulatory or warning signs conflict with work zone conditions, maintain a constant weight %@ Traffic
Hand Signaling Devices in the TMUTCD. remove or cover the permanent signs until the permanent sign message matches 3. Rock, concrete, iron, steel or other solid objects shall not be permitted Operations
fhe roadway condifion. ) for use as sign support weights. ITexas Department of Transportation s’%;‘jﬁ,;g}’d
3. When existing permanent signs are moved and relocated due to construction 4, Sandbags should weigh a minimum of 35 Ibs and a maximum of 50 Ibs.
N ¢ - . 9 9
purposes, they shall be visible to motorists at all times. 5. Sandbags shall be made of a durable material that tears upon vehicular
4, If existing signs are to be relocated on their original supports, they shall be impact. Rubber (such as tire inner tubes) shall NOT be used.
installed on crashworthy bases as shown on the SMD Standard sheets. The signs . P .
S0 et " a0 ot 7 rgh o 1 1 B eats o 18 S G b vol st Sesioned for chame2ing tevices snouio not ve veed o, | BARRICADE AND CONSTRUCTION
andards. IS work shou € paid tor under the appropridate pay item tor with rubber bases may be used when shown on the CWZTCD Iist.
24" relocating existing signs. 7. Sandbags shall only be placed along or laid over the base supports of the TEMPORARY S [ GN NOTES
5. If permanent signs are to be removed and relocated using temporary supports, traffic control device and shall not be suspended above ground level or
the Contractor shall use crashworthy supports as shown on the BC sheets or the hung with rope, wire, chains or other fasteners. Sandbags shall be placed
CWZTCD. The signs shall meet the required mounting heights shown on the along the length of the skids to weigh down the sign support.
BC Sheets or the SMD Standards during construction. This work should be paid 8. Sandbags shall NOT be placed under the skid and shall not be used to level BC (4 ) - 1 4
for under the appropriate pay item for relocating existing signs. sign supports placed on slopes.
v 6. Any sign or traffic control device that is struck or damaged by the Contractor FLAGS ON SIGNS FILE: be-14.dgn ow: TxDOT_[ex: TxDOT [ow: TxDOT_[ex: TxDOT
% 2 % % oar % gr :Ts/:er :onsfrucﬂom equipm?gf sha;\ bihrep\iceg ﬁs s??rj Gs.??sgib\ebbydﬁe T. Flags moy be used to drow attention fo warning signs. When used the flag ©TxD0T NonEevTSIeOrNSZOOZ conT |sect o8 HrGHwAY
Background - Red Background - Orange ontractor To ensure proper guidance tor the motorists. This wi € subsidiary shal|l be 16 inches square or larger and shall be orange or fluorescent SH 158
Legend & Border - Wnite Legend & Border - Black to Item 502. red-orange in color. Flags shall not be allowed to cover any portion of 9-07 8-14 bisT CoUNTY SHEET NO.
the sign face. 7-13 ODA MIDLAND 19
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Max imum 4x4
21 sq. ft. of wood
//// sign face A post  2xe
- N
4x4

See BC(4)

for sign oxd x 40"
30" height 24"

requirement — ‘/’ 2%6
1 S
I l

(L [ ! i oy
40" 36"
Front Side

4x4
wood
post

Max imum

of

See BC(4)
for sign
height
requirement

;Ji

Front

2x6
skid

2x6

I

60"

l

24" 2x4 brace
1
or 3/8"
[=— (min.)
screws
4x4 block 4x4 block
Side

SKID MOUNTED WOOD SIGN SUPPORTS

LONG/ INTERMEDIATE TERM STATIONARY

PORTABLE SKID MOUNTED SIGN SUPPORTS ]

Length of skids may
be increased for
additional stability

3/8" bolts w/nuts

o

e o

5o

P Sign <
oo o
sle| .~ Post o
NK .
NK N
NK N
NK N
NK N
NK N
NK N
NK N
NK
NK
NH
NM
HH
s 9" 9"
: E [s desirable desirable
.
| i :
HE RA 34" min. in Optional R !
v|e| 48" HH strong soils, | reinforcing HE
s[o] minimum s|e 55" min. in sleeve — 'l 34" min. in
HH ole weak soils. (1/2" larger  [v]e] . See the CWZTCD
ofo o|o arg e strong soils,
HH ol than sign R# 55 min. in for embedment
E E oo post) x 18" E E weak soils
HH Anchor Stub E E K
o (1/4" larger o|e Anch?r Stub e
oo than sign s|e (174 }Orger K
K post) —=|3[3 than sign K
K oo post) —————=3|8
s|o Sle JE/
OPTION 1 OPTION 2 OPTION 3
(Direct Embedment) {Anchor Stub) (Anchor Stub and Reinforcing Sleeve)) WING CHANNEL
PERFORATED SQUARE METAL TUBING L%gﬁ@g%%g%f

GROUND MOUNTED SIGN SUPPORTS

Refer to the CWZTCD aond the manufacturer’s installation procedure for each type sign support
The maximum sign square footage shall adhere to the manufacturer’s recommendation

is governed by fthe

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

of this standard to other formats or for

DISCLAIMER:

kind

DATE:
FILE:

10mm extruded
thinwal |l plastic
sign only

9 sq. ft. or less-

v 1 374" x 1 3/4" x
o 12 ga post
:: (DO NOT SPLICE)
: 1 374" galv. round
q with 5/16" holes
L or 1.3/4" x 1 3/4"
[ square tubing
Upright must - Ef —
telescope to I { s o o o °
provide 7' height .
above pavement 48" -
o

needed to

Welds to start on
opposite sides
going in opposite
directions. Minimum

weld, do not 48"

back fill puddle
weld |

pin at angle

match sides!lope

"
2" [ [fecccoscoooooosossoas

we\d4~\\\\\\:
starts
here

weld starts here

weld

X

SINGLE LEG BASE
Side View

1374

tubing diagonal

1374
to hole) 12 ga. square perforated
tubing cross brace

x 1.3/4 " x 129"
(hole to hole) 12 ga. support

telescopes into sleeve 4-\\\\\\\\\\\\\\\\\\\\ﬁ§

1374
to hole) 12 ga. square perforated

brace 44~\\\\\\\\\\\\\\\\\\\\\

x 13/4 " x 52"

x13/4" x 32"

16 sq. ft. or less of any rigid sign
substrate listed in section J.2.d of
the CWZTCD, except 5/8" plywood

172" plywood is al lowed

& 3/8" x 3" gr. 5 bolt

(2 per support)

sign panel and supports

(hole

(hole

3/8" X 4-1/2 gr
/ 5 BOLT (TYP.)

@1/16"

20

20

172

131

84"

Two post installations can be used for larger signs
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
face. They may be set in concrete or in sturdy soils
if approved by the Engineer. (See web address for
"Traffic Engineering Standard Sheets" on BC(1)).

1 172"
Dia. (typ)

joining

OTHER DESIGNS

4 MORE DETAILS OF APPROVED LONG/INTERMEDIATE
. . AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
///27 Direction
of Traffic

CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION

GENERAL NOTES

Nominal [yumper Max imum Minimum [ Drilled 1. Nails may be used in the assembly of wooden sign
Post of Sqg. feet of Soi | Hole(s) supports, but 3/8" bolts with nuts or 3/8" x 3 1/2"
Size |Posts| Sign Face | Embedment|Required lag screws must be used on every joint for final
connection.
4 x 4 1 12 36" NO
4 x 4 2 21 36" NO 2. No more than 2 sign posts shall be placed within a
4 x 6 1 21 36" YES 7 ft. circle, except for specific materials noted on the
1x6 | 2 36 36" YES CHZTCD List.

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

WOOD POST SYSTEM FOR GROUND
MOUNTED SIGN SUPPORTS

[J see BC(4) for definition of "Work Duration, "

>€ Wood sign posts MUST be one piece. Splicing will
NOT be allowed. Posts shall be painted white

A See the CWZTCD for the type of sign substrate

@3/8 " X 3" gr that can be used for each approved sign support

5 bolt

13/4 " x 1 3/4 " x 129" SHEET 5 OF 12

(hole to hole)
12 ga. square
perforated

tubing upright ———

® Traffic

% Operations
. Division

I Texas Department of Transportation Standard

500H 0000000000

BARRICADE AND CONSTRUCTION
TYPICAL SIGN SUPPORT

Completely welded

2" x 2" x 59" around tubing

(hole to hole)

12 ga. perforated
tubing skid 2" x 2" x 8"
(hole to hole)
12 ga. square

perforated BC (5) - ] 4

tubing sleeve
on: TxDOT ek TxDOT [ow:  TxDOT [ck: TxDOT

‘ welded to skid Fite bo-14.dgn
©TxDOT November 2002 coNT |sEcT Jos HIGHWAY

REVISIONS SH 158

SKID MOUNTED PERFORATED SQUARE STEEL TUBING SIGN SUPPORTS 9-07 8-14 v o e

7-13 ODA MIDLAND 20
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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:

WHEN NOT IN USE, REMOVE THE PCMS FROM THE RIGHT-OF-WAY OR PLACE THE PCMS RECOMMENDED PHASES AND FORMATS FOR PCMS MESSAGES DURING ROADWORK ACTIVITIES
BEHIND BARRIER OR GUARDRAIL WITH SIGN PANEL TURNED PARALLEL TO TRAFFIC . .
(The Engineer may approve other messages not specifically covered here.)
PORTABLE CHANGEABLE MESSAGE SIGNS
1. The Engineer/Inspector shall approve all messages used on portable o o o N . o
changeable message signs (PCMS). Phose ] M Cond | 'f' 1 ON L | STS Phose 2- POSS I b | e ComDOﬂeﬂT L I STS
2. Messages on PCMS should contain no more than 8 words (about four to
?F‘ggfucﬁiwfizper word), not including simple words such as *T0, Road/Lane/Ramp Closure List other Conditi Liet Action to Take/Effect on Travel Location Warning % % .Advcm'ce
3. Messages should consist of a single phase, or two phases that gr Londition Lis List List List Notice List
alternate. Three-phase messages are not allowed. Each phase of the
message should convey a single thought, and must be understood by FREEWAY FRONTAGE ROADWORK ROAD MERGE FORM AT SPEED TUE-FRI
itself. CLOSED ROAD XXX FT REPAIRS RIGHT X LINES FM XXXX LIMIT XX AM-
4, Use the word "EXIT" to refer to an exit ramp on a freeway; i.e., X MILE CLOSED XXXX FT RIGHT XX MPH X PM
"EXIT CLOSED." Do not use the term "RAMP."
5. Always use the route or T”*EVS*G*? designation (IH, US, SH, FM) ROAD SHOULDER FLAGGER LANE DETOUR USE BEFORE MAX IMUM APR XX-
along with the number when referring to o roadway. CLOSED CLOSED XXXX FT NARROWS NEXT XXX XX RAILROAD SPEED XX
6. When in use the bottom of a stationary PCMS message panel should be AT SH XXX XXX FT XXXX FT X EXITS RD EXIT CROSSING XX MPH X PM-X AM
a minimum 7 feet above the roadway, where possible.
7. The message term "WEEKEND" should be used only if the work is to ~
start on Saturday morning and end by Sunddy evening at midnight. ROAD RIGHT LN RIGHT LN TWO-WAY USE USE EXIT NEXT MINIMUM BEGINS
Actual days and hours of work should be displayed on the PCMS if work CLSD AT CLOSED NARROWS TRAFFIC EXIT XXX I-XX X SPEED MONDAY
is to begin on Friday evening and/or continue into Monday morning. FM XXXX XXX FT XXXX FT XX MILE NORTH MILES XX MPH
8. The Engineer/Inspector may select one of two options which are avail-
able for displaying a two-phase message on a PCMS. Each phase may be RIGHT X RIGHT X MERGING CONST STAY ON USE PAST ADVISORY BEGINS
displayed for either four seconds each or for three seconds each. LANES LANES TRAFFIC TRAFFIC US XXX I-XX E UsS XXX SPEED MAY XX
9. Do not "flash" messages or words included in a message. The message CLOSED OPEN XXXX FT XXX FT SOUTH TO I-XX N EXIT XX MPH
should be steady burn or continuous while displayed.
10- Egeg‘f;gp::zeﬁmgidgzdﬁg; ‘mgzgzg‘:‘fgg on 9 22322‘3?2‘?25?22%1(2‘ e CENTER DAY T IME LOOSE UNEVEN TRUCKS WATCH XXXXXXX RIGHT MAY X-X
11. Do not use the word "Danger” in message. LANE LANE GRAVEL LANES USE FOR TO LANE XX PM -
12. Do not display the message "LANES SHIFT LEFT" or "LANES SHIFT RIGHT" CLOSED CLOSURES XXXX FT XXXX FT US XXX N TRUCKS XXXXXXX EXIT XX AM
on g PCMS. Drivers do not understand the message
13. Do not display messages that scroll horizontally or vertically across NIGHT I-XX SOUTH DETOUR ROUGH WATCH EXPECT US XXX USE NEXT
the face of the sign. LANE EXIT X MILE ROAD FOR DELAYS TO CAUTION FRI-SUN
14. The following table |ists abbreviated words and two-word phrases that CLOSURES CLOSED XXXX FT TRUCKS FM XXXX
are acceptable for use on a PCMS. Both words in a phrase must be
displayed together. Words or phroses not on this list should not be VARIOUS EXIT XXX ROADWORK ROADWORK EXPECT PREPARE DRIVE XX AM
abbrevioted, uniess shown in fhe TWUTCD. LANES CLOSED PAST NEXT DELAYS 70 SAFELY T0
15. PCMS character height should be at least 18 inches for trailer mounted
units. They should be visible from at least 1/2 (.5) mile and the text CLOSED X MILE SH XXXX FRI-SUN STOP XX PM
should be legible from at least 600 feet at night and 800 feet in
daylight. Truc}f mounted units must have a character height of 10 inches EXIT RIGHT LN BUMP UsS XXX REDUCE END DRIVE NEXT
" E”dhmﬁ?* bef\igwi\ehfr(‘)rdn S* \eoif 480 fef;- boord rother th CLOSED TO BE XXXX FT EXIT SPEED SHOULDER WITH TUE
. Each line of text shou e centered on the message board rather than
left or right justified. CLOSED X MILES XXX FT USE CARE AUG XX
17. If disabled, the PCMS should default to an illegible display that will
not alarm motorists and will only be used to alert workers that the MALL X LANES TRAFFIC LANES USE WATCH TONIGHT
PCMS has malfunctioned. A pattern such as a series of horizontal solid DRIVEWAY CLOSED SIGNAL SHIFT OTHER FOR XX PM-
bars is appropriate. CLOSED TUE - FRI XXXX FT ROUTES WORKERS XX AM
XXXXXXXX STAY
WORD OR PHRASE ABBREVIATION WORD OR PHRASE ABBREVIATION CE(L)\éED % LANES SHIFT in Phase 1 must be used with STAY IN LANE in Phase 2. LimE % % See Application Guidelines Note 6.
Access Road ACCS RD Ma jor MAJ
Alternate ALT Miles MI
Avenue AVE Miles Per Hour MPH
Best Route BEST RTE Minor MNR APPLICATION GUIDELINES WORDING ALTERNATIVES
Bog\evord BLVD Monday MON 1. Only 1 or 2 phases are to be used on a PCMS. 1. The words RIGHT, LEFT and ALL can be interchanged as appropriate.
Brid BRDG N | NORM
Cr‘ gi AT NorTﬁ N 2. The 1st phase f(or both) should be selected from the 2. Roadway designations [H, US, SH, FM and LP can be interchanged as
anno or "Road/Lane/Ramp Closure List" and the "Other Condition List". appropriate.
Center . CTR Norfhbouﬂd {route) N 3. A 2nd phase can be selected from the "Action to Take/Effect 3. EAST, WEST, NORTH aond SOUTH (or abbreviations E, W, N and S) can
gggggrucﬂom CONST AHD Parking PKING on Travel, Location, General Warning, or Advance Notice be interchanged as appropriate.
CROSSING ING Road RD Phase Lists". 4. Highway naomes and numbers replaced as appropriate
Right Lane RT_LN 4. A Location Phase is necessary only if a distance or location 5. ROAD, HIGHWAY and FREEWAY can be interchanged as needed.
Detour Route DETOUR RTE Saturday SAT is not included in the first phase selected. 6. AHEAD may be used instead of distances if necessary
Do Not DONT Service Road SERV_RD 5. If two PCMS are used in sequence, they must be separated by 7. FT and MI, MILE and MILES interchanged as appropriate
East E SNQU\OEF SHLDR a minimum of 1000 ft. Each PCMS shall be Iimited to two phases, 8. AT, BEFORE and PAST interchanged as needed
Eastbound {route) E Slippery SLIP and should be understandable by themselves. 9. Distances or AHEAD can be eliminated from the message if a
Emergency _ EMER South S 6. For advance notice, when the current date is within seven days location phase is used
Emergency Vehicle | EMER VEH Southbound (route) S of the actual work date, calendar days should be replaced with
Entrance, Enter ENT Speed SPD days of the week. Advance notification should typically be for
Express Lane EXP_LN Street ST no more than one week prior to the work.
oo Toom [ SHEET 6 OF 12
ee Telephone PHONE
Fog Ahead FOG AHD T rar TEMP ® Traffic
Fresway FRIY, FIY | [Thorsdoy THURS PCMS SIGNS WITHIN THE R.O.W. SHALL BE BEHIND GUARDRAIL OR = Operations
oo onoy Blocked T BLID To_Downtown 10 DTN CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4) M 7exas Department of Transportation | gurelct,
raffic
Hazardous Driving | HAZ DRIVING Travelors TRVLRS PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC ON THE
EQZEVSOUS Material :éiMAT Tuesday TUES UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION ARR A A TR T
i gh-Occupanc : :
Venicle o ey Tine Wingfes | TIVE NI OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS BARRICADE AND CONSTRUCTION
; er Leve
Highwoy i VehicTes (57 VW, VERS SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT. PORTABLE CHANGEABLE
: ! Warning WARN
R e Wednesdoy _ WED FULL MATRIX PCMS SIGNS MESSAGE SIGN (PCMS)
Junction JCT wg;%m Limit WT LIMIT 1. When Full Matrix PCMS signs are used, the character height and legibility/visibility requirements shall be maintained as listed in Note 15 under "PORTABLE
Left LFT Wosthound TouTer W CHANGEABLE MESSAGE SIGNS" above. . . . . _ _ BC (6) -14
. When symbol signs, such as the agger Symbo -7) are represented graphically on the Fu atrix sign and, wi e approval o e Engineer, i
Left Lane LFT LN Wet Pavement WET PVMT 2. Wh bol h as the "FlI Symbo" (CW20-7) ted hicall the Full Matrix PCMS d, with th | of the E t
Lane Closed LN CLOSED Wil Not WONT shal | maintain the legibility/visibility requirement Iisted above. FILE: bo-14.dan o TxDOT [cks TxDOT [ow TxDOT ks TxDOT
bo‘f“e: Level wRINEEVEL 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 ©TxDOT November 2002 conT | sect JoB HIGHWAY
alnfenance for, or replace that sign. REVISIONS SH 158
Roadway 4, A full matrix PCMS may be used to simulate a flashing arrow board provided it meets the visibility, flash rate and dimming requirements on BC(7), for the 9-07 8-14 ot ooty p—
designation # [H-number, US-number, SH-number, FM-number same size arrow. 7-13 ODA MIDLAND 21
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is governed by the

I Borr?er"Rc—;f\ecmr? snall be pre-qualified, ,and conform to the color and Barrier Reflector on Arrow Boards may be located behind channelizing devices in place for a shoulder
reflectivity requirements of DMS-8600. A list of prequalified Barrier y g P

Reflectors can be found at the Material Producer List web address 16" tall plastic bracket taper or merging taper, otherwise they shall be delineated with four (4) channelizing
devices placed perpendicular to traffic on the upstream side of traffic.

shown on BC(1).
2. Color of Barrier Reflectors shall be as specified in the TMUTCD. The
cost of the reflectors shall be considered subsidiary to Item 512.

1. The Flashing Arrow Board should be used for all lane closures on multi-lane roadways, or slow
moving maintenance or construction activities on the travel |anes.

2. Flashing Arrow Boards should not be used on two-lane, two-way roadways, detours, diversions

Max. spacing of barrier 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
control devices that should be used in conjunction with the Flashing Arrow Board.

4. The Flashing Arrow Board should be able to display the following symbols:

reflectors is 20 feeft.
Attach the delineators as per
manufacturer’s recommendations.

Barrier
8 Reflectors

LOW PROFILE CONCRETE BARRIER (LPCB)

[ ] [ J
[ J
CONCRETE TRAFFIC BARRIER (CTB) b hd .’
See D & OM (VIA ® *
3. Where traffic is on one side of the CTB, two (2) Barrier Reflectors [ ] [ ] OR °
shall be mounted in approximately the midsection of each section of CTB. o o
An alternate mounting location is uniformly spaced at one end of each ° °
CTB. This will allow for attachment of @ barrier grapple without - L] °
. ; ; [nstall a minimum of LN ° °
damaging the reflector. The Barrier Reflector mounted on the side of 3B . Reflectors Y Y °
the CTB shall be located directly below the reflector mounted on top of s g;:‘ﬁgnuiociirzps ’. ..
the barrier, as shown in the detail above. .
4, Where CTB separates two-way traffic, three barrier reflectors shall be recommendat ions. 4 CORNER CAUTION ALTERNATING DIAMOND CAUTION LJ LJ
mounted on each section of CTB. The reflector unit on top shall have
two yellow reflective faces (Bi-Directional)while the reflectors on each
side of the barrier shall have one yellow reflective face, as shown in DELINEATION OF END TREATMENTS
the detail above. L] L] ® ° ° °
5. When CTB separates traffic traveling in the same direction, no barrier ® L] o [ ] [ ] [ ]
reflectors will be required on top of the CTB. ® & 060 0 0 o e & 060 0 0 o o ° L]
6. Barrier Reflector units shall be yellow or white in color to match END TREATMENTS FOR o L4 L ® [ ] ®
the edgeline being supplemented. CTB'S USED L) L] L) L] L] L]
7. Maximum spacing of Barrier Reflectors is forty (40) feet. DOUBLE ARROW
8. Pavement markers or temporary flexible-reflective roadway marker tabs IN WORK ZONES LEFT & RIGHT CHEVRON ARROW
shall NOT be used as CTB delineation. End treatments used on CTB's in work LEFT & RIGHT
9. Attachment of Barrier Reflectors to CTB shall be per maonufacturer's zones shall meet crashworthy standards
recommendations. as defined in the National Cooperative ) . L .
10.Missing or damaged Barrier Reflectors shall be replaced as directed Highway Research Report 350. RZfer to 5. g@e “CQUEIOE‘.‘ dwsp(\joy coni\sm of four corner lamps flashing simultaneously, or the Alternating
by the Engineer. - iamond Caution mode as shown.
11.Single slope barriers shall be delineated as shown on the above detail fhe CWZTCD List for approved end 6. The straight Iine caution display is NOT ALLOWED.
' ’ treatments and manufacturers. 7. The Flashing Arrow Board shall be capable of minimum 50 percent dimming from rated lamp voltage.

The flashing rate of the lamps shall not be less than 25 nor more than 40 flashes per minute.
8. Minimum lamp "on time" shall be approximately 50 percent for the flashing arrow and equal
BARRIER REFLECTORS FOR CONCRETE TRAFFIC BARRIER AND ATTENUATORS . intervois of 25 percent for each seauential pnase of fhe flosning chevron.
. e sequential arrow display is .
10. The f\gshmg arrow disp\gy ?s the TxDOT standard; however, the sequential Chevron

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

of this standard to other formats or for

DISCLAIMER:

kind

DATE:
FILE:

display may be used during daylight operations.
11. The Flashing Arrow Board shall be mounted on a vehicle, trailer or other suitable suppor+t.
WARNING LIGHTS 12. A Flashing Arrow 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 visibility,
flash rate and dimming requirements on this sheet for the same size arrow.
. Minimum mounting height of trailer mounted Arrow Boards should be 7 feet from roadway
to bottom of panel.

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

4. Type-C and Type D 360 degree Steady Burn Lights are intended to be used in g 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".
O o . . . . . . . . MINIMUM

5. The Engineer/Inspector or the plans shall specify the location and type of warning lights to be installed on the traffic control devices. TYPE MINIMUM | MINIMUM NUMBER |\ ‘o oy "7y ATTENTION

6. When required by the Engineer, the Contractor shall furnish a copy of the warning Iights certification. The warning Iight manufacturer will SIze OF PANEL LAMPS | "nictancE WHEN NOT IN USE, REMOVE
certify the warning lights meet the requirements of the latest ITE Purchase Specifications for Flashing and Steady-Burn Warning Lights. X Flashing Ar'r'(_)W Boor(_js 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 shall be equipped with RIGHT-OF -WAY OR PLACE THE

8. The location of warning |ights and warning reflectors on drums shall be as shown elsewhere in the plans. c 18 x 96 15 1 mile automatic dimming devices. ARROW BOARD BEHIND CONCRETE

TRAFFIC BARRIER OR GUARDRAIL.

Type € Worning 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 adjacent to the travel way. 2. Type A random flashing warning lights are not intended for delineation and shall not be used in a series. FLASH I NG ARROW BOARDS
3. A series of sequential flashing warning lights placed on channelizing devices to form @ merging taper may be used for delineation. If used,

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

order to identify the desired vehicle path. The rate of flashing for each |ight shall be 65 flashes per minute, plus or minus 10 flashes.

4. Type C aond 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. %‘* 0 T;rraaf{l!gns
6. Warning lights shall not be installed on g drum that has a sign, chevron or vertical panel. i ,I.’)ivision
7. The maximum spacing for warning |ights on drums should be identical to the channelizing device spacing. TRUCK-MOUNTED ATTENUATORS IT"”(Es Department of Transportation Standard
WARNING REFLECTORS MOUNTED ON PLASTIC DRUMS AS A SUBSTITUTE FOR TYPE C (STEADY BURN) WARNING LIGHTS 1. Truck-mounted attenuators (TMA) used on TxDOT facilities

must meet the requirements outlined in the National BARRICADE AND CONSTRUCT lON

1. A warning reflector or approved substitute may be mounted on a plastic drum as a substitute for a Type C, steady burn warning light at the Cooperative Highway Research Report No. 350 (NCHRP 350)

discretion of the Contractor unless otherwise noted in the plans. or the Manual for Assessing Safety Hardware (MASH).
2. The warning reflector shall be yellow in color and shall be manufactured using a sign substrate approved for use with plastic drums |isted 2. Refer to the CWZTCD for the requirements of Level 2 or ARRow PANEL’ REFLECTORS’

the CWZTCD. Level 3 TMAs.
3. ?r:e wirmng reflector shall have a minimum retroreflective surface area (one-side) of 30 square inches. 3. Refer to the CWZTCD for o list of approved TMAs. wARN [ NG L IGHTS & ATTENUATOR

W : flect b d Round reflectors shall be fully reflectorized, including the area where attached to the drum. 4. TMAS are required on freeways unless otherwise noted
arning reflector may be roun . N X . . . in the plans.
or square.Must have a yel low . Square substrates must have a minimum of 30 square inches of reflectorized sheeting. They do not have to be reflectorized where it

5. A TMA should be used anytime that it can be positioned
oﬁocrjes to the drum.. . . . . . L. . 30 to 100 feet in advance of the area of crew exposure BC (7) = 1 4
The side of the warning reflector facing approaching traffic shall have sheeting meeting the color aond retroreflectivity requirements for

[N

reflective surface area of at least

30 square inches without adversely affecting the work performance.

DMS 8300-Type B or Type C. . . . . 6. The only reason a TMA should not be required is when a work e bo-14. dgn o007 ‘CK:TXDOT‘DW: TXDOT_Jex: Tx00T
7. When used near two-way traffic, both sides of the warning reflector shall be reflectorized. area is spread down the roadway and the work crew is an ©TxDOT November 2002 CONT | SECT Jos HIGHWAY
8. The warning reflector should be mounted on the side of the handle nearest approaching traffic. extended distance from the TMA. REVISIONS SH 158
9. The maximum spacing for warning reflectors should be identical to the channelizing device spacing requirements. 9-07 8-14 pIST COUNTY SHEET NO.
13 ODA MIDLAND 22
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GENERAL NOTES

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

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

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

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

5. Drums, bases, and related materials shall exhibit good workmanship and
shall be free from objectionable marks or defects that would adversely
affect their appearance or serviceability

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

GENERAL DESIGN REQUIREMENTS

Pre-qualified plastic drums shall meet the following requirements

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

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

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

4, Drums shall present a profile that is a minimum of 18 inches in width
at the 36 inch height when viewed from any direction. The height of
drum unit (body installed on base) shall be a minimum of 36 inches and
a maximum of 42 inches

5. The top of the drum shall have a built-in handle for easy pickup and
shal | be designed to drain water and not collect debris. The handle
shal | have a minimum of two widely spaced 9/16 inch diameter holes to
al low attachment of a warning light, warning reflector unit or approved
compliant sign

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

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

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

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

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

RETROREFLECTIVE SHEETING

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 reflective
sheeting shall be supplied unless otherwise specified in the plans

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

BALLAST

1. Unbal lasted bases shall be large enough to hold up to 50 Ibs. of sand
This base, when filled with the ballast material, should weigh between
35 Ibs (minimum) and 50 Ibs (maximum). The ballast may be sand in one
to three sandbags separate from the base, sand in a sand-filled plastic
base, or other ballasting devices as approved by the Engineer. Stacking
of sandbags will be allowed, however height of sandbags above pavement
surface may not exceed 12 inches

2. Bases with built-in ballast shall weigh between 40 Ibs. and 50 Ibs
Built-in ballast can be constructed of an integral crumb rubber base or
a solid rubber base

3. Recycled truck tire sidewalls may be used for ballast on drums approved
for this type of ballast on the CWZTCD Iist

4. The ballast shall not be heavy objects, water, or any material that
would become hazardous to motorists, pedestrians, or workers when the
drum is struck by a vehicle

5. When used in regions susceptible to freezing, drums shall have drainage
holes in the bottoms so that water will not collect and freeze becoming
a hazard when struck by a vehicle

6. Ballast shall not be placed on top of drums.

7. Adhesives may be used to secure base of drums to pavement

Handle 18" min

Top should not
allow col lection
of water or

9/16" dia. (typ)

for mounting
signs and

‘ warning lights

Chevron CW1-8, Opposing Traffic Lane
Divider, Driveway sign D70q, Keep Right sloping down towards
R4 series or other signs as approved

debris
4" max
4" min
?f msx Each drum shal | have
yp a minimum of 2 orange
and 2 white stripes
using Type A retro-
. reflective sheeting
2" max with the top stripe
(typ.) being orange.
c x
= o
E| €
ol
™M | < \
Taper to allow
for stacking a
minimum of 5
x drums
o
£
. Base (36"
= 1 diq. max)
This detail is not intended
for fabrication. See note 3
and the CWZTCD Iist for
Cwi-6L 24" providers of approved
% % Detectable Pedestrian
— Barricades
N
12"
Continuous smooth
36" rail for hand trailing
36" 8

4" Orange

4" White

DIRECTION INDICATOR BARRICADE

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

2. If used, the Direction Indicator Barricade should be used
in series to direct the driver through the transition and into
the intended travel Ilane.

3. The Direction Indicator Barricade shall consist of One-Direction
Large Arrow (CW1-6) sign in the size shown with g black arrow
on a background of Type Bp or Type Cg Orange retroreflective sheeting
above a rail with Type A retroreflective sheeting in alternating 4"
white and orange stripes sloping downward at an angle of
45 degrees in the direction road users are to pass. Sheeting types
shall be as per DMS 8300.

4., Double arrows on the Direction Indicator Barricade will not be
al lowed.

5. Approved manufacturers are shown on the CWZTCD List.
Bal last shall be as approved by the manufacturers instructions

Detectable Edge

2" Max.

DETECTABLE PEDESTRIAN BARRICADES

When existing pedestrian facilities are disrupted, closed, or
relocated in a TTC zone, the temporary facilities shall be
detectable and include accessibility features consistent with
the features present in the existing pedestrian facility
Where pedestrians with visual disabilities normally use the
closed sidewalk, a device that is detectable by a person

with @ visual disability traveling with the aid of a long cane
shall be placed across the full width of the closed sidewalk.
Detectable pedestrian barricades similar to the one pictured
above, longitudinal channelizing devices, some concrete
barriers, and wood or chain link fencing with a continuous
detectable edging can satisfactorily delineate a pedestrian
path.

Tape, rope, or plastic chain strung between devices are not
detectable, do not comply with the design standards in the
“"Americans with Disabilities Act Accessibility Guidelines

for Buildings and Facilities (ADAAG)" and should not be used
as a control for pedestrian movements

Warning lights shall not be attached to detectable pedestrian
barricades

Detectable pedestrian barricades may use 8" nomingl

barricade rails as shown on BC(10) provided that the top

rail provides @ smooth continuous rail suitable for hand
trailing with no splinters, burrs, or sharp edges.

[ 1

18" x 24" Sign 12" x 24"
(Maximum Sign Dimension) Vertical Panel
mount with diagonals

travel way
by Engineer

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

SIGNS, CHEVRONS, AND VERTICAL PANELS MOUNTED

ON PLASTIC DRUMS

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

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

specified in the plans.

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

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.

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

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

Chevrons may be placed on drums on the outside of curves

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

R9-9, R9-10, R9-11 and R9-11a Sidewalk Closed signs which

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

SHEET 8 OF 12
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8" to 12" 8" to 12" 8" to 12" 8" to 12" 120 1. The chevron shall be a vertical rectangle with a
ksggggggggggeﬂ minimum size of 12 by 18 inches.
- ‘ 4 ‘7ﬁ 2. Chevrons are intended to give notice of a sharp GENERAL NOTES
2 change of alignment with the direction of travel 1. Work Zone channelizing 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
é e 18" vehicle operators with regard to changes in speed roadways. The Engineer/Inspector shall ensure that spacing and
S 4" z Min. horizontal alignment of the roadway. placement is uniform and in accordance with the "Texas Manual on Uniform
24" |+ See - 3. Chevrons, when used, shall be erected on the out- Traffic Control Devices” (TMUTCD). .
45§ min. g 45° 4+ note 7 N side of a sharp curve or turn, or on the far side 2. Channelizing devices shgwn on this sheet may hcve a dr\vgo?\e, f\*ed or
8 of an infersection. They shall be in line with por#ob\g ?ose: The requirement for self-righting channelizing devices must
© and at right angles to approaching traffic. be speclf[ed in The General NoTes or other plan sheets.
3] 4" Spacing should be such that the motorist always 3. Channelizing devwce§ on se\ftr\ghf\ng supports shou\d be used in work zone
B S y has three in view, until the change in alignment areas where channelizing devices are frequently impacted by errant vehicles
VP-1L VP-1R » eliminates its need. or vehicle related wind gusts making alignment of the channelizing devices
© . L. difficult to maintain. Locations of these devices shall be detailed else-
Fixed Base surface ¢ - . 4. To be effective, fhe chevron should be visible where in the plans. These devices shall conform to the TMUTCD and the
w/ Approved Mount Roadway g L Said 36 for at least 500 feet. "Compliant Work Zome Traffic Control Devices List" (CWZTCD).
Adhesive ase Sur face - uppor i 5. Chevrons shall be orange with o black nonreflec- 4. The Contractor shall maintain devices in a clean condition and replace
%/// \ 2 T\s/ixhs /<\<;7 PZA A~ | tive legend. Sheeting for the chevron shall be damaged, nonreflective, faded, or broken devices and bases as required by
- retroreflective Type BrLor Type CrL conforming to the Engineer/Inspector. The Contractor shall be required to maintain proper
. ﬁ Self-righting L Departmental Material Specification DMS-8300, device spacing and alignment.
18 o Suppor 12" minimum = unless noted otherwise. The legend shall meet the 5. Portable bases shall be fabricated from virgin and/or recycled rubber. The
vy gmbigmeﬂ* — requirements of DMS-8300. portable bases shall weigh a minimum of 30 Ibs.
FIXED ep Fixed Base w/ Approved Adhesive 6. For Long Term Stationary use on tapers or 6. Pavement surfcces_sho\\ be pfepored in @ manner that ensures proper bonding
—_— (Driveable Base, or Flexible transitions on freeways and divided highways De*we?” the adnesives, the fixed mou@f bases O?d fthe pavement surface
(Rigid or self-rignting) Support can be used) self-righting chevrons may be used to supplement édhes‘vizoihogg be prepared and applied according fo the manufacturer’s
. . ecomme ions.
DRIVEABLE plostic drums but not to reploce plastic drums. 7. The installation and removal of channelizing devices shall not cause
detrimental effects to the final pavement surfaces, including pavement
Vertical P s (VP's) N gt n . surface discoloration or surface integrity. Driveable bases shall not be
érrtical Fanels §) gre normally used to channelize permitted on final pavement surfaces. The Engineer/Inspector shall approve
" " froffic or divide opposing lanes of troffic. w all application and removal procedures of fixed bases.
8" to 12 VP's may be used in daytime or nighttime situations
F};;;;;e{ 52 They may be used at the edge of shoulder drop-offs and
e other areas such as lane transitions where positive
daytime and nighttime delineation is required. The
Engineer/Inspector shall refer to the Roadway Design
. Manual Appendix B "Treatment of Pavement Drop-offs in
. 4 Work Zones" for additional guidelines on the use of
24 See VP’s for drop-offs. Minimum Suggested Maximum
min, . note 7 36" VP's should be mounted back to back if used at the edge Desirable Spacing of
4 min of cuts adjacent to two-way two lane roadways. Stripes i?s*if Formula Taper Lengths Channelizing
are to be reflective orange and reflective white and pee * %X Devices
e should always slope downward toward the travel lane. * 10" 1 12 on a on a
VP's used on expressways and freeways or other high Offset|Offset|Offset| Taper Tangent
speed roadways, may have more than 270 square inches 30 - 1501 165°| 180" 30’ 60’
of retroreflective area facing traffic. WS - - - - -
Self-righting supports are available with portable base. 35 L= ?ij’ 2057|225 245 35 70
See "Compliant Work Zone Traffic Control Devices List" 40 265 | 2957 | 320" 40’ 80
(CWZTCD). 7 7 7 7 7
Sheeting for the VP's shall be retroreflective Type A 45 450 495/ 240 45[ 20
o conforming to Departmental Material Specification DMS-8300, 50 500’ | 550"| 600’ 50 100’
unless noted otherwise. [ ‘ ‘ ‘ .
(Rigid or self-righting) . Where the height of reflective material on the vertical >3 L=WS 55(), 605, 66({ 55, A O,
panel is 36 inches or greater, a panel stripe of LONGITUDINAL CHANNELIZING DEVICES (LCD) 60 600" | 660" | 720 60 120
PORTABLE 6 inches shall be used. 65 650'| 715'| 780’ 657 130’
LCDs are crashworthy, |ightweight, d?formob\e devw?es that gre highly Y\swb\e,.hove good target value and can be 70 700 | 770’ | 840" 70" 140"
connected together. They are not designed to contain or redirect a vehicle on impact. - - - - -
VERTICAL PANELS (VPs) LCDs may be used instead of a line of cones or drums. 75 750" 825" 200 75 150
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
LCDs should not be used to provide positive protection for obstacles, pedestrians or workers. KX Taper lengths have been rounded off
. . . . . . L=Length of Taper (FT.) W=Width of Offset (FT.)
LCDs shall be supplemented with retroreflective delineation as required for temporary barriers
S=Posted Speed (MPH)
on BC(7) when placed roughly parallel to the travel lanes
. . Lo LCDs used as barricades placed perpendicular to traffic should have at least one row of reflective
1. 227?2;23ig;og;\\/cxcégmzez;;ggzrio(ggﬁeérﬁrz Eggef;mg miﬁﬂ?thT reiiirimigfsdfor barricade rails as shown on BC(10) placed near the top of the SUGGESTED MAXIMUM SPACING OF
normal one-way roadway section to two-way along e tu eng o e device
operation. OTLD's are used on temporary CHANNEL IZING DEVICES AND
" CW6-4 centerlines. The upward and downward arrows RA TAPER TH
)<L>1 on the sign’s face indicate the direction of WATER BALLASTED SYSTEMS USED AS BARRIERS MINIMUM DESI BLE E LENG S
= K M Panel's traffic on either side of the divider. The
base is secured to the pavement with an . Water ballasted systems used as barriers shall not be used solely to channelize road users, but also to protect the
a mounted adhesive or rubber weight to minimi + work s th iate NCHRP 350 hwor thi i +s based d d and barri licati
back to back o 0 minimize movemen pace per the appropriate 0 crashworthiness requirements based on roadwdy speed and barrier application
caused by a vehicle impact or wind gust. . Water ballasted systems used to channelize vehicular traffic shall be supplemented with retroreflective delineation SHEET 9 OF 12
18" /j;;;7’ . . . . or channelizing devices to improve daytime/nighttime visibility. They may also be supplemented with pavement markings. -
= 2. The OTLD may be used in combination with 42" . Water ballasted systems used as barriers shall be placed in accordance to application and installation requirements %@ Traff!c
cones or VPs. specific to the device, and used only when shown on the CWZTCD Iist. ogﬁzgﬁggs
36 PFOT;L%b‘oerY 3. Spacing between the OTLD shall not exceed 500 . Water ballasted systems used as barriers should not be used for a merging taper except in low speed (less than 45 MPH) ITexas Department of Transportation Standard

Driveable Base
may be used,
or may be
mounted
on drums.

=rd

]

feet. 42" cones or VPs placed between
the OTLD's should not exceed 100 foot spacing

4. The OTLD shall be orange with a black non-
reflective legend. Sheeting for the OTLD shal
be retroreflective Type Bf or Type Cg conforming
to Departmental Material Specification DMS-8300
unless noted otherwise. The legend shall meet
the requirements of DMS-8300

OPPOSING TRAFFIC LANE DIVIDERS (OTLD)

urban areas.

When used on a taper in a low speed urban area, the taper shall be delineated and the taper length

should be designed to optimize road user operations considering the available geometric conditions

. When water ballasted systems used as barriers have blunt ends exposed to traffic, they should be attenuated

as per manufacturer recommendations or flared to @ point outside the clear zone

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

HOLLOW OR WATER BALLASTED SYSTEMS USED AS
LONGITUDINAL CHANNELIZING DEVICES OR BARRIERS

BARRICADE AND CONSTRUCTION
CHANNELIZING DEVICES

BC(9)-14
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TYPE 3 BARRICADES Each roadway of a

divided highway shall be

1. Refer to the Compliant Work Zone Traffic Control Devices List (CWZTCD) barricaded in the same manner.
for details of the Type 3 Barricades and a list of all materials
used in the construction of Type 3 Barricades.

2. Type 3 Barricades shall be used at each end of construction

1. Where positive redirectional
capability is provided, drums
may be omitted.

2. Plastic construction fencing

DATE:
FILE:

projects closed to all traffic. — T may be used WETh drgms for

3. Barricades extending across a roadway should have stripes that slope }w safety as required in the plans.
downward in the direction toward which traffic must turn in detouring. > = égz;;;a P 3. Vertical Panels on flexible support
When both right and left turns are provided, the chevron striping may %//Vf Y . may be substituted for drums when the
slope downward in both directions from the center of the barricade. L zifnga Typjco\ shoulder width is less than 4 feet
ghere ng Turgsfgrgpro:fded if a Z\ﬁied roSd sf;?p'\ng should slope =_ - Plastic Drum 4. When the shoulder width is greater
ownward in bo irections towar e center of roadway. e - .

4. Striping of rails, for the right side of the roadway, should slope ?j) T PERSPECTIVE VIEW fhanbwz ff:,dsquy burn Mthj
downward to the left. For the left side of the roadway, striping may be omitred i rums are use
should slope downward to the right. b4 C These drums 5. Drums must extend the length

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

6. Barricades shall not be placed parallel to traffic unless an adequate PERSPECTIVE VIEW \ —
clear zone is provided. Roadway 0 LEGEND

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

8. Where barricades require the use of weights to keep from turning over, — 3 % <ﬂ> Plastic drum
the use of sandbags with dry, cohesionless sand is recommended. The CB:%’ %:%’ ss| 8
sandbags will be tied shut to keep the sand from spilling and to The three rails on Type 3 barricades & o . | —_— Plastic drum with steady burn |ight
maintain a constant weight. Sand bags shall not be stacked in a manner shal | be reflectorized orange and 10° oy = | or yellow warning reflector
that covers any portion of a barricade rails reflective sheeting. reflective white stripes on one side o= ‘%6’ 6%%% Al;::j\\\\\\

Rock, concrete, iron, steel or other solid objects will NOT be facing one-way traffic and both sides [—7 m M m v K @ Steady burn warning |ight
permitted. Sandbags should weigh a minimum of 35 Ibs and g maximum of for two-way traffic. / [ ] g+ 2 [l 1 | or yeliow warning refiector
50 Ibs. Sandbags shall be made of a durable material that tears upon Barricade striping should slant L_] [__] LJ LU 93 N o

vehicular impact. Rubber (such as tire inner tubes) shall not be used downward in the direction of detour 5 Q e

for sandbags. Sandbags shall only be placed along or upon the base ' e S ﬁg % .

supports of the device and shall not be suspended above ground level e 9| Iﬁgfeﬂie ”UWbthQf DLGS¥;9 df?mihOW the

or hung with rope, wire, chains or ofher fasteners. 1. Signs should be mounted on independent supports at a 7 foot . £g| 8 U S proae g Lo Tte e oo

9. Sheeting for barricades shall be retroreflective Type A conforming mogmfimg height in center of rozdwoy Thepgigms should be @ 8' max. length Type 3 Barricades [ z A - width makes it necessary. (minimum of 2

to Departmental Material Specification DMS-8300 unless otherwise noted. minimum of 10 feet behind Type 3 Borricades <o5| © and maximum of 4 drums)
2. Advance signing shall be as specified elsewhere in the plans. PLAN VIEW @ @
Barricades shall NOT PLAN VIEW
be used as a sign support.
TYPE 3 BARRICADE (POST AND SKID) TYPICAL APPLICATION CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PROJECT LIMITS
Minimum
5 Sheeting CONES PROJECTS LET AFTER MARCH 2014,
L5 M/ 7 inches.
min. orange . —
TYPICAL STRIPING DETAIL FOR BARRICADE RAIL min. % sifod
. min. white 2"
4" min., 8 max. min. I 4
< > min. orange .
. y min. L mn: 1y EDGEL INE
AT MY LY LT LT & & & 4 min. white 3" min. 1 & 42"
e 2" to 6" CHANNEL I ZER
LA A A A A& & &8 &5 .4 28" min 3" min
//? min.
stitrencr (Ml MY B B B & 28" 28"
A_ . min. min. v
Flat rai
. L . 1. This device is intended only for use in place of a vertical panel to
Stiffener may be inside or outside of support, but no more than — — channelize traffic by indicating the edge of the travel lane. It is
2 stiffeners shall be allowed on one barricode. not intended to be used in transitions or tapers.
D P 2. This device shall not be used to separate lanes of traffic (opposing
TYP I CAL PANEL DETA I L Two-Piece cones One-Piece cones Tubulor Morker or otherwise) or warn of objects.
FOR SKID OR POST TYPE BARRICADES 3. This device is based on a 42 inch, two-piece cone with an alternate
striping pattern: four 4 inch retroreflective bands, with an
N .. . approximate 2 inch gap between bands. The color of the band should
Alternate Alternate @ 28" Cones shall have g minimum weight of 9 1/2 Ibs. correspond to the color of the edgeline (yellow for left edgeline,
" . .. . white for right edgeline) for which the device is substituted or for
42" 2-piece cones Shql‘ ‘ hGV.e a minimum weight of which it supplements. The reflectorized bands shall be retroreflective
) . 30 Ibs. including base. Type A conforming to Departmental Material Specification DMS-8300,
Appr?x, Drums, verf/\co\ Pome\s or.42 cones Appr?x. GD Unless otherwise noted.
‘ 50 | at 50" maximum spacing | 50 ‘ 4. The base must weigh a minimum of 30 Ibs.

T ‘ ‘ ‘ ‘ . T 1. Traffic cones and fubular markers shall be predominantly orange, and SHEET 10 OF 12

Min. 2 drums Min. 2 drums meet the height and weight requirements shown above. ‘ ® Traffic

or 1 TYDe 3 or 1 TYDE 3 2. One-piece cones have the body and base of the cone molded in one consolidated Operations

barricade @ barricade unit. Two-piece cones have a cone shaped body and @ separate rubber base, ITean Department of Transportation SDt,a‘;!ﬁdl‘a);’d
or ballast, that is added to keep the device upright and in place
3. Two-piece cones may have g handle or loop extending up to 8" above the minimum
<H> height shown, in order to aid in retrieving the device
4, Cones or tubular markers used at night shall have white or white and orange
O O O 0O O reflective bands as shown above. The reflective bands shall have a smooth, sealed BARR I CADE AND CONSTRUCT ION
0n one-way roads . outer surface and meet the requirements of Departmental Material Specification
y Desirable OMS-6300 Type A, CHANNELIZING DEVICES
downstream drums stockpile location - . . ; . ,
or barricade may be is outside Channelizing devices parallel to traffic 5. 28" cones and tubular markers are generally suitable for short duration and
omitted here clear zone should be used when stockpile is short-term stationary work as defined on BC(4). These should not be used
' within 30’ from travel lane. for intermediate-term or long-term stationary work unless personnel is on-site
to maintain them in their proper upright position. -
<= 6. 42" two-piece cones, vertical panels or drums are suitable for all work zone BC ( 1 0) 1 4
- durations. Fiie: bc-14. dgn on: TxDOT ek TxDOT [ow:  TxDOT [ck: TxDOT
=> 7. Cones or tubular markers used on each project should be of the same size ©TxDOT November 2002 CONT |SECT JoB HIGHWAY
and shape. REVISIONS SH 158
9-07 8-14
TRAFFIC CONTROL FOR MATERIAL STOCKPILES b
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No warranty of any
its use.

TxDOT assumes no responsibility for the conversion

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

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

of this standard to other formats or for

DISCLAIMER:

kind

DATE:
FILE:

Temporary Flexible-Reflective
WORK ZONE PAVEMENT MARKINGS Roadwoy Morker Tabs DEPARTMENTAL MATERIAL SPECIFICATIONS
PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
DMS-4300
GENERAL REMOVAL OF PAVEMENT MARKINGS TRAFFIC BUTTONS
EPOXY AND ADHESIVES -

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

th m ! ! P 2. The above shall not apply to detours in place for less than three . W 77 // E

2. Color, patterns and dimensions shall be in conformance with the days, where flaggers and/or sufficient channelizing devices are used 2 TEMPORARY REMOVABLE, PREFABRICATED DMS-8241

"Texas Manual on Uniform Traffic Control Devices" (TMUTCD). in lieu of markings to outline the detour route. l PAVEMENT MARKINGS
S . . . R . TEMPORARY FLEXIBLE, REFLECTIVE

3. Additional SUPD[emeWG\ pavement marking details may be found in the 3. Pavement markings shall be removed to the fullest extent possible, — 4 Yy - A ROADWAY MARKER TABS DMS-8242

plans or specifications. s0 as not to leave a discernable marking. This shall be by any method -

Adhesive pad

approved by TxDOT Specification Item 677 for "Eliminating Existin : : . e . .
4, Pavement markings shall be installed in accordance with the TMUTCD PZSemenf MZrKTm s ng Markers” 9 9 ﬁewghf of sheeting A list of prequalified reflective raised pavement markers,
and as shown on the plans. 9 : is usually more than non-reflective traffic buttons, roadway marker tabs and other
. . 4. The removal of pavement markings may require resurfacing or seal 174" and less than 17, pavement markings con be found af the Material Producer List
5. When short fterm markings are required on the plans, short term coating portions of the roadway as described in Item 677. web address shown on BC(1).
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
6. When standard pavement markings are not in place and the roadway STAPLES OR NAILS SHALL NOT BE USED TO SECURE
is opened to traffic, DO NOT PASS signs shall be erected to mark 6. Blast cleaning may be used but will not be required unless specifically TEMPORARY FLEXIBLE-REFLECTIVE ROADWAY MARKER
the beginning of the sections where passing is prohibited and shown in the plans. TABS TO THE PAVEMENT SURFACE
PASS WITH CARE signs at the beginning of sections where passing
is permitted. 7. Over-painting of the markings SHALL NOT BE permitted.
7. All work zone pavement markings shall be installed in accordance 8. Removal of raised pavement markers shall be as directed by the
with Item 662, "Work Zone Pavement Markings. " Engineer. 1. Temporary flexible-reflective roadway marker tabs used as guidemarks
9. Removal of existing pavement markings and markers will be paid for shall meet the requirements of DMS-8242
directly in accordance with Item 677, "ELIMINATING EXISTING PAVEMENT . .
RAISED PAVEMENT MARKERS MARKINGS AND MARKERS," unless otherwise stated in the plans. 2. Tabs defailed on this sheet are fo be inspected and accepted by fhe
Engineer or designated representative. Sampling and testing is not
1. Raised pavement markers are to be placed according to the patterns 10.Black-out marking tape may be used to cover conflicting existing normal ly required, however at the option of the Engineer, either "A"
on BC(12). markings for periods less than two weeks when approved by the Engineer. or "B" below magy be imposed to assure quality before placement on the
roadwa
2. All raised pavement markers used for work zone markings shall meet Y
the requirements of Item 672, "RAISED PAVEMENT MARKERS" and Departmental A. Select five (5) or more tabs at random from each lot or shipment
Material Specification DMS-4200 or DMS-4300. and submit to the Construction Division, Materials and Pavement

Section to determine specification compliance

B. Select five (5) tabs and perform the following test., Affix five
PREFABRICATED PAVEMENT MARKINGS (5) tabs at 24 inch intervals on an asphaltic pavement in a

straight line. Using a medium size passenger vehicle or pickup

1. Removable prefabricated pavement markings shall meet the requirements

of DMS-8241. run over the markers with the front and rear tires at a speed
of 35 to 40 miles per hour, four (4) times in each direction. No
2. Non-removable prefabricated pavement markings (foil back) shall meet more than one (1) out of the five (5) reflective surfaces shal
the requirements of DMS-8240. be lost or displaced as a result of this test

3. Small design variances may be noted between tab manufacturers

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

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

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

RAISED PAVEMENT MARKERS USED AS GUIDEMARKS

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

distance of 300 feet during normal daylight hours and 160 feet when 1. Raised pavement markers used as guidemarks shall be from the approved
illuminated by automobile low-beam headlights at night, unless sight product list, and meet the requirements of DMS-4200
distance is restricted by roadway geometrics. 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 3. Adhesive for guidemarks shall be bituminous material hot applied or
Specification Item 662. buty!l rubber pad for all surfaces, 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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No warranty of any

TxDOT assumes no responsibility for the conversion

"Texas Engineering Practice Act".

The use of this standard is governed by the

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

DISCLAIMER:

DATE:
FILE:

PAVEMENT MARKING PATTERNS

10 to 12" <3

_— Y

~
[> Yellow b Yellow &7

—_—

10 to 12" Type II-A-A <]

&DOOODOO

Type I1-A-A
oo D/\D oo

oo ooao
OOODOOODOOODOOOWDO oOnooooOoooonoo
ZS> Type II1-A-A

Type Y buttons

ooooQoo

REFLECTORIZED PAVEMENT MARKINGS - PATTERN A

RAISED PAVEMENT MARKERS - PATTERN A

<o

.é.(k%

Yel low

Type I1-A-A <3

OOODO&OODOOODOOODOOOD

00D700D
oomoooﬁooomﬁ mem 7[1
Type I11-A-A

E> Type Y buttons g +o0 8"

REFLECTORIZED PAVEMENT MARKINGS - PATTERN B

RAISED PAVEMENT MARKERS - PATTERN B

Pattern A is the TXDOT Standard, however Pattern B may be used if approved by the Engineer.

Prefabricated markings may be substituted for reflectorized pavement markings.

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

TWO-WAY HIGHWAYS

Type I-C

/

= Yellow =

gwmmé &
<a

oOonooooOpDoooOoDooo0oOODoOOCOODOCOOODOOCOODOOCODOOODOOODO OOODO
Type W buttons /Type I-C or II-C-R
ooo ooo ooo ooo ooo ooo

Type I-A
yp \ Type Y buttons
oOn0DoOo0oOO0OO0ODOOODODOOOODOOCODODOOODODOOODODOOCODODOOODODOOODOOOODO

E> Whit YeHow/1
=] | e =]
> T

REFLECTORIZED PAVEMENT MARKINGS

—_—

Prefabricated markings may be substituted for reflectorized pavement markings.

oOopoDoooOpDooO0OO0OObODOOOODOOCODODOOODODOOODODOOCODODOOODODOOODOOODO
[> Type I*A/ Type Y buttons

ooo ooo ooo DDD\ ooo ooo
Type W DU“O”S\ Type 1-C or I1-C-R
oOopoooopDpoooOoDooonOooo0onOo oOOoooopDoooODoooOoo0oo0onOoo0o0o00
RAISED PAVEMENT MARKERS AN
Type I-C

EDGE & LANE LINES FOR DIVIDED HIGHWAY

White 7= <

= Z

[> white ”

Type I-C <j

ooo ooo ooo ooo ooo ooo
Type I1-A-A Type Y buttons <j

ODOOOD%ODOOODOOODOOODO [e]
oobDooopgooopmooopdooonoooonooo

oo

Y

ooo ooo ooo ooo ooo ooo

—
<
0

(0]

—

'

O

REFLECTORIZED PAVEMENT MARKINGS

Prefabricated markings may be substituted for reflectorized pavement markings.

LANE & CENTER LINES FOR

RAISED PAVEMENT MARKERS

MULTILANE UNDIVIDED HIGHWAYS

STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS

B Type I11-A-A Type Y buttons

RAISED & (m] (@] o m] (o] (@] o m] (o] o o m] (o]
DOUBLE 4 to 12"
(@] (@] (o] (@] m] (o]

PAVEMENT o
MARKERS FTao o o o O o o
NO-PASSING 4W4—
.
LINE ;::E?EZ; 4 1o 1z T$
Yel low
Type 1-C, I-A or II-A-A Type W or Y buttons
SOLID FOGELINE  ME oo g9 b oo “5 0 0 0 5 o o
MARKERS
LINES OR SINGLE 50" - 3¢
NO-PASSING LINE |
4" White or Yel low
T I-C
ype 9‘ ’(; 60" + 3 Type W buttons
Wibe P O oo o oo o
LINE MARKERS TD 0O O O 0 o
g

REFLECTORIZED
PAVEMENT
MARKINGS

(FOR LEFT TURN CHANNELIZING LINE
OR CHANNELIZING LINE USED TO

DISCOURAGE LANE CHANGING.)

White

Type 1-C or II-A-A
RAISED o o [m] m] m] m] \El [m] o

CENTER , .
L INE F;AVRE:AEERNST }(— 10’ —)F 30’ 44 k—A(—)JS 5
OR
LANE REFLECTORIZED [m} 40;4)‘[] ]
PAVEMENT A
LINE MARK INGS }e 10 9'(7 30'N White or Yellow
Type I-C or II-A-A
BLRIONKEESN (when required)
RAISED o o o = . ° - - / )
PAVEMENT 3’ 9’
AUXTLTARY warkers Type I-C or I1-C-R
OR
L ANEDROP [ °
L INE RAISED - - - -

-

PAVEMENT
MARKERS

REMOVABLE MARKINGS 5° + 6" =1

WITH RAISED i
PAVEMENT MARKERS e o e 3 —
Raised Pavement Markers

If raised pavement markers are used
to supplement REMOVABLE markings,
the markers shall be applied to the
top of the tape at the approximate
mid length of tape used for broken
lines or at 20 foot spacing for

PR

solid lines. This allows an easier 20" + 1°
removal of raised pavement markers
and tape.

Centerline only - not to be used on edge |ines
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® Traffic
Type I-C % Operations
<] \D <j IT D T . Division
—_— —_— —_— —_— ooo coo ooo oo oo 0o exas Department of Transportation Standard
Swhite” < <
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Srettan e srvens BARRICADE AND CONSTRUCTION
_— _— _— _— ooo ooo ooo ooo ooo ooo
coomoooOmDoOo0OOOOOOOOOOODOOODODOOOCDOOOODOOODOOODOOORD Raised pavement markers used as standard PAVEMENT MARK[NG PATTERNS
E> [> pavement markings shall be from the approved
E— _— _— _— ooa ooo ooo ooo ooo ooo products list and meet the requirements of
Nwhite” AN Item 672 "RAISED PAVEMENT MARKERS. "
o> o> Type 1-C BC(12)-14
REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS FILE: bc-14.dgn on: TxDOT ‘CK:TXDOT‘DW: TXDOT |ck: TXDOT
Prefabricated markings may be substituted for reflectorized pavement markings. (©7TxDOT February 1998 CONT | sECT Jos HIGHWAY
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

DATE:
FILE:

REFLECTOR UNIT SIZES FOR DELINEATORS
DELINEATORS D & OM DESCRIPTIVE CODES
AND OBJECT MARKERS R
3n 4 NI.SDBEg OF REFLECTORS Q
" " " = Single
S 54 5 r_ﬂ [ —— 53; D = Double
= — =1 — B COLOR OF REFLECTORS
- . : . = — B . W = White
S - = ° R < o % Vel R Rea
DEVICE 1 o + " . _ | == - SNy
N A - A DEVICE ° o - REFLECTOR UNIT SIZE
< . o ~ ° - 1 0or 2
3 s 4es Ve - e o | N TYPE OF POST OR DEL INEATOR
L +7e ° o WC = Wing Channel Post
<> L—> = ! o ° FLX = Flexible Post
6"+ Vp" 3"+ Y " : BRF = Barrier Reflector
- 78 > TYPE OF MOUNT
GND = Embedded (drivable or set in concrete)
. . . . CTB = Concrete Barrier Mount
1-Size 2 t:eflec‘ror 1-Size 1 reflector 2-Size 2 reflector 2-Size 1 reflector GF1 or GF2 = Guard Fence Attachment
unit unit units units SRF = Surface Mount
SHEETING Yel low, White or Red Type B or C reflective sheeting
DIRECTION
1. Size 1 and 4 - Direct opplied reflective sheeting for use on flexible SHEETING Yellow, White or Red Type B or C Reflective Sheeting é‘; Eeg‘;ig?‘fecﬂonm
T post (fix). BR = Bi-Directional with red on back
NoTE 2. Si 2 d 3 F i N I (we) t | u d POST TYPE e FLX e FLX
. Size 2 oan - For use on wing channel (wc) post only. Use approve -
metal, plastic or fiberglass backplate with 17/64" mounting holes. MOUNT TYPE GND GND, SRF GND GND, SRF INSTL OM ASSM (OM XX) (XXX)XXX(K)&)
TYPE OF OBJECT MARKER
OBJECT MARKERS 1,2, 3, or4
NUMBER OF REFLECTORS OR DIRECTION
Type 1 (OM-1) Type 2 (OM-2) Type 3 (OM-3) Type 4 (OM-4) X = 3-Size 2 reflector units (Type 2 only)
Y = 1-Size 3 reflector unit (Type 2 only}
- - - - - - - - Z = 3-Size | or 1-Size 4 reflector unitis) (Type 2 only)
OM-1 OM-2X OM-2Y OM-2Z OM-3L OM-3R OM-3C OM-4 L - Left Side (Type 3 Object Morker only)
R = Right Side (Type 3 Object Marker only)
4 . 3n C = Center (Type 3 Object Marker only)
< e 8" ke TYPE OF POST
/ﬂTrI [0 ] 12" 12 \gc = :ling Chongel Post
. NC % LX = Flexible Post
% ﬂI . 5 TWT = Thin Walled Tubing
2 :x \\ g (4 "
¢ N = W o TYPE OF MOUNT
DEVICE S0l ox DX \—2 GND = Embedded (drivable)
-9 A N SRF = Surface Mount
9 = = AN [ | © © © WAS = Wedge Anchor Steel
Y < ° ) ) ~ WAP = Wedge Anchor Plastic
: : DIRECTION
° ° If Required
. B BI = Bi-Directional
3-Size 1 reflector
s-size 2 reflector | 1-Size 3 refiector i DEPARTMENTAL MATERIAL SPECIFICATIONS
units unit or 1-Size 4 reflector FLEXIBLE DELINEATOR & OBJECT MARKER POSTS | nvic 4400
unit (EMBEDDED & SURFACE MOUNT TYPES)
. Alternating acrylic black and retroflective .
SHEETING | Yellow-Type B or C Sheeting Yellow - Type B or C Sheeting ye: .gw Z ¥y,',e Br, or Cp Sheeting ' Red -Type B or C;Sheeting SIGN FACE MATERIALS DMS-8300
POST TYPE TWT wC wC FLX TWT TWT DELINEATORS, OBJECT MARKERS AND BARRIER
REFLECTORS DMS-8600
MOUNT TYPE WAS, WAP GND GND GND, SRF WAS, WAP WAS, WAP
NOTE:
BARRIER REFLECTORS (BRF) CHEVRONS ONE DIRECTION LARGE ARROW
Delineotor ond object marker
GF1 GF2 CTB backplates and sign substrates
shal | be 0.080" Aluminum sign
blank to conform to ASTM B-209
Alloy 6061-T6 or approved
alternative.
DEVICE
DEVICE -
=t oratio
= Operations
DEVICE | | | | W1-6 I Texas Department of Transportation sDt'aVrlﬂg:’d
Wi-8 DEL INEATOR &
18"x 24" 24"x 30 30"x 36" | 36" x 4" | oo 48" x 24" 60" x 30" OBJECT MARKER
1. E?rg&grsggglecmrs shal| meet the requirements | SIZE W x L) | conventional) (Cogolee:s*r;;:)cl (Expressway) | (Freeway) {Conventional) (Expressway & Freeway) MATERIAL
2. Approved Barrier Reflectors are listed on the |MOUNTING HEIGHT 4'-0" or 7'-0" 7°-0" Only MOUNTING HEIGHT 7 -0" DESCR[PT ION
"Barrier Reflectors" Material Producer List
at: www. txdot. gov. 1. CHEVRON (W1-8) signs and ONE DIRECTION LARGE ARROW (W1-6) Signs D & OM(1)-15
shall be installed per Sign Mounting Details (SMD) Standard FILE:  doml-15.dgn o TXDOT  [eks TXDOT [owe TXDOT [ e: TXDOT
SHEETING Yellow, White, Red NOTE Sheets and paid under Item 644 (Small Roadside Sign Assemblies). @©7TxDOT  August 2004 CONT [secT 408 HIGHWAY
REVISIONS SH 158
NOTE 1. Minimum 9 square inches of reflective sheeting 2. The Texas version of the ONE DIRECTION LARGE ARROW sign (W1-9T) may be used instead 10-09 3-15 it CoUNTY SHEET NO.
surface area. of the ONE DIRECTIONAL LARGE ARROW (W1-6). 4-10 ODA MIDLAND 28
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

POST TYPE AND SUPPORT FOUNDATION DETAILS TYPE OF BARRIER MOUNTS
WING CHANNEL (WO FLEXIBLE POSTS (FLX) WEDGE ANCHOR SYSTEMS GUARD FENCE ATTACHMENT
GND GND SRF WAS WAP GF1 GF2
— — Attached
) ) o J Attocnea
e 3 block
— — ] ] _ 1
—) "
. — | _
o Reflective [ ] Reflective tApprox.) . L
° material material _ Ad k£
2 — ¥ —| - r = {1,
o T - |- o
Ground ° ?:’ 5 © c D
i " — | N =
Llne\ E - ] 12 . = 81% ~ 2 U o
: 15 T =0 = [ <
o + | d o <
2 3 — oz L
. ? 17 el 2
° = 27" 30" L 20"
: P
° 5 Post ost
[ 1
S ~
o
- 7 /@
. CONCRETE BARRIER / BRIDGE RAIL
) s
= A= ° . _
B 12" Dia.
: . ' . 12" Dia. CTB
° 3.5" 17"
h S E Base o
Stub S o A 3°o/£
" >
¢ 1 j .
NOTES EMBEDDED SURFACE MOUNT STEEL PLASTIC
1. Embedded Wing Channel (WC)
post option may be used for NOTES
Typ? 2 Object Markers and 1. See "Flexible Delineator and Object Marker Posts"
Delineators only. Material Producer List for approved devices. NOTE
a tall foct ‘ ti .
2. 1.12 Ibs/ft steel per ASTM A 2. Install per manufacturer’s recommendations. 1. Install per monufocturer’s recommendations
1011 SS Gr. 50, or ASTM A499.
3. Post length may vary to meet field conditions. GENERA NOTES
L
TYPES 1,3, AND 4 OBJECT MARKERS CHEVRONS AND ONE DIRECTION DELINEATORS AND TYPE 2 1. Z!oﬁe del;nem?;s on © sicﬂon offrocdwcy at a consistent
istance from the edge of pavement.
AND CHEVRONS LARGE ARROW SIGN OBJECT MARKERS
2. Where a restriction prevents consistent placement from the
pavement edge, place the affected object markers in |ine
with the innermost edge of the obstruction.
3. When Type 2 object markers and del ineators are more than
8'-0" from the edge of the pavement, it may not be possible
— to maintain a height of approximately 4'-0". I[f this is the
case, place the obJect marker or delineator as close to the
D desired height as possible.
4, Install all delineators, object markers and barrier reflectors
I kel in accordance with the manufacturer’'s recommendation.
)
\ ) é > 5. Barrier reflectors should be installed a minimum of 18 inches
— | above the edge of the pavement surface.
o : ol
' ? 3 Pavement ® Traffic
< Pavement ~ Pavement 2 sur\{f ace N g Oge;rgt.ions
sur face surface N I Texas Department of Transportation s,;",’,ﬂg:’d
Ground Ground
\Q \Q oroen OBJECT MARKER
| INSTALLATION
NOTE NOTE 2°-0" t0 8°-0" or |
in f t+ of ject
Mounting at 4 feet to the bottom Chevrons 30" x 36" ond larger shall be t;ZTngogorclzedObJec : D & OM (2) - l 5
of the chevron is permitted for mounted at a height of 7° to the bottom ~ - e domaois g o TX00T o Tx00T Tows x0T T oxs Tx00T
chevrons that will not exceed of the chevron. Chevron sign and ONE L domerib. dgn ' [exs [o EX
o height of 6'-6" to the top of DIRECTIONAL LARGE ARROW sign (W1-9T)shall ©1x0o1 ‘:Eflu;szOO“ CONT|sECT 208 HicHIAY
the chevron (sizes 24" x 30" and be installed per SMD standard sheets and See general notes 1, 2 and 3. 008 515 SH 158
smal ler) paid under item 644. 10 bist COUNTY SHEET No.
ODA MIDLAND 29
20B




No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

DATE:
FILE:

USE OF WARNING DEVICES AT CURVES DELINEATOR AND OBJECT MARKER APPLICATION AND SPACING
WITH ADVISORY SPEED LIMITS DELINEATOR AND CHEVRON
SPACING CONDITION REQUIRED TREATMENT MINIMUM SPACING
Amount by which Advisory Speed . . N .
Is less thon Posted Speed Worning Devices Needed WHEN DEGREE OF CURVE OR RADIUS IS KNOWN Frwy. /Exp. Tangent RPMs See PM-series and FPM-series
standard sheets
FEET
5 MPH & 10 MPH RPMs Degree chovrom Frwy./Exp. Curve' Single delineators on right side See delineator spacing table
. . . v
. of R°d1',“5 Spacing|  Spacing Spacing ] . 100 feet on ramp tangents.
RPMs, and Delineators or RPMs and Curve o n . in FRWY/EXP Single delineators on at least one Use delineator spacing table for
15 MPH & 20 MPH ONE DIRECTION LARGE ARROW (W1-6) or Curve | Curve |Straightawady| cyrye Ramp side of romp (should be on outside ramp curves ("straightway spacing”
(W1-9T) sign A n 5 of curves) (see Detail 4 on D&0OM(4)) does not apply to ramp curves).
| 5730 225 450 — Acceleration/Deceleration Double delineators (see Detail 4 .
25 MPH & Greater RPMs and Chevrons 2 2865 160 320 I Lane on D&OM (4)) 100 feet (See Detail 4 on D & OM (4))
3 1910 130 260 200
SUGGESTED SPACING FOR DELINEATORS 4| 1433 | 110 220 160 Truck Escape Ramp Single red gelineators on ot 50 feet
sides
ON HORIZONTAL CURVES T 2% =0
18 16 Bi-Directional Delineators when
7 819 85 170 160 Bri Rail (steel undivided with one lane each
8 716 75 150 160 ridge Rail (steel or direction Equal spacing (100°max) but
One direction large 5 537 75 150 120 §°”°"g*e’g”g Metal T8 not less than 3 delineators
arrow (W1-6) or o =73 7o 120 120 eam Guard Fence or Single Del ineators when multiple
(W1-9T) sign x = o5 30 20 lanes each direction
CUrve SpGC,‘ng 12 478 60 120 120 Divided highwoy - 0bjec+ marker on . .
Rai . approach end. Requires Type 3 Object Marker or
L 13 41 60 120 120 ﬁ:gzd ail Terminus/Impact Undivided 2-lane highways - reflective sheeting provided by
5900\\“9 A 14 409 55 110 80 Object marker on approach and manufacturer per D & OM(VIA).
xo‘“‘ﬁmeoo( N:Q: ':CD:‘A;@4:@: 15 382 55 110 80 departure end.
00 3T o i ~ . 16 358 55 110 80 .
5*(%B°§Q;fqe rlp ~ ! o 302 = 100 80 Bridges with no Approach Type 3 Object Marker at end of
\pOQ ’//”,————___f:f~\\\\\¥( :tZ¥ n Rail rail and 3 single delineators See Detail 2 on D & OM(4)
Zb ~ 23 249 40 80 80 approaching rail.
ﬁ 29 198 35 70 40
rlb 38 151 30 60 40 Reduced Width Approaches to Type 2 Object Markers ond 3 single See Detail 1 on D & OM(4)
~ Bridge Rail del ineators ni bridge.
ﬁ: P 57 o1 20 20 20 idg i i approaching bridge
—~ .
zﬁfﬁl — Curve delineator approach and deporture Culverts without MBGF Type 2 Object Markers See Detail 3 on D & OM(4)
spacing should include 3 delineators
— Extension of the spaced at 2A. This spacing should be
%; centerline of the used during design preparation or when Double yellow delineators .
~ taonget section of the degree of curve is known. Crossovers or RPM’'s See Detail 5 on D & OM (4
-~ approach |ane
Pavement Narrowing Single delineators adjacent
(lane merge) on to affected lane for full 100 feet
Curves less than 1 degree do not Freeways/Expressway length of transition
normal ly require del ineators.
NOTES
NOTE
ONE DIRECTIONAL LARGE ARROW (W1-67 DELINEATOR AND CHEVRON 1. Delineotors not required in urban oreas with continuous illumination.
or (W1-9T) sign should be located at SPACING 2. Unless indicated otherwise, the delineator or barrier reflector color shall conform
approximately and perpendicular to 10 the color of the pavement edge line on the side of the road where the del ineators
the extension of the centerline of WHEN DEGREE OF CURVE OR RADIUS IS NOT KNOWN or barrier reflectors are placed.
the tangent section of approach Iane. . . .
Advisory|Spacing Spacing Chevron 3. Barrier reflectors may be used to replace required delineators.
. . Spacing
Speed mn n H 4, Single red delineators may be mounted on the back side of del ineator posts for wron
SUGGESTED SPACING FOR CHEVRONS (MPH) Curve |Straightaway Culrnve way driver applications 4 °
ON HORIZONTAL CURVES
A 2xA B
65 130 260 200
60 110 220 160
Point of 55 100 200 160
curvature i ° Traffic
V V V ?om'l' ‘:f 50 85 170 160 g Operations
oneen :(5) ;(5) :38 : :g I Texas Department of Transportation s”,;",’;f,’gfd
~ 5T B b 35 60 120 120
’ B 8 ~ 30 55 110 80 LEGEND DELINEATOR &
DY Y 6 25 50 100 80
20 40 80 80 Bi-directional OBJECT MARKER
% 15 35 70 40 Delineator PLACEMENT DETAILS

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

Del ineator

Sign D & OM(3)-15B

AEQEOS

Curves

less than 5 degrees do not

rve. th I ineator r i
normal ly require Chevrons. ?gerocgsidvi:oS§ szgdo(Mgﬁ)Ye spoeing Egiwordﬁ512:§£4 i:?DZLT|unﬁ$n|meom"J:::xmr
RE\?ISION$ SH 158
- DIST COUNTY SHEET NO.
) ODA MIDLAND 30
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TWO-WAY, TWO LANE ROADWAY
WITH REDUCED WIDTH

APPROACH

FREEWAY DELINEATION
ACCELERATION/DECELERATION LANES

FOR RAMPS AND

TYPICAL APPLICATION OF
DEAD END BARRICADE

No warranty of any

TxDOT assumes no responsibility for the conversion

Minimum
3 del ineators
at 100’

max i mum
spacing éé

25 f+.I é

!

Shou lder
Edge Line

DETAIL 1

Edge Line
Shou lder

éé :I%S ft.

Q\owl-z‘ or

object marker

on nose of

attenuator per

D & OM(VIA)

TWO-WAY, TWO LANE ROADWAY
BRIDGE WITH NO APPROACH RAIL

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

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

DISCLAIMER:

3- Type W

D-SW

Del ineators
spaced 25’
apart

Ls

Shou lder
Edge Line

DETAIL 2

Edge Line
Shoul der

W3- Type

D-SW
Del ineators

spaced 25’
w

apart

=1

;HP

24

R
R
R
R
R
K
R

Spacing of white
delineators for
acceleration or
deceleration lanes

is approximately 100 ft.

| —Raomp tangents-
100’ max spacing
Ramp curves-
Use del ineator
spacing table
("Straightaway
spacing” does
not apply).

Del ineators
should be on
outside of

10°

100°
usual

Warning devices
as per D & OM(3)
or Additional
devices as
necessary

~<— Dead End
Barricade

DETAIL 6

| e ofie -A{\\L\\__
| Optional type 4

object markers

TYPICAL DEAD

END

BARRICADE INSTALLATION

FOR CULVERTS

WITHOUT MBGF

DATE:
FILE:

OM-2 to be
placed if safety
end ftreatment

is less than 15

from travel lane.

___________ __l/

N

LE — — - — - — |

P
) / OM-3
] / PLACEMENT DETAILS
OM-2 +o_be Zz 77| Barricade
placed if culvert
. Tnon 15" from = [ sion D & OM(4)-15
travel lane or D OM-2 FILE:  domd-15.dgn on: TXDOT [ ks TXDOT Jows TXDOT [ ks TXDOT
within the clear ©7TxDOT  August 2004 CconT [secT JoB HIGHWAY
zone g? Double Delineator 3-15 Revisions SH 158
]DETAIL 5 DIST COUNTY SHEET NO.
DETAIL 3 ODA MIDLAND 31

OM-2 to be
placed if culvert

headwal | is greater

thon 20’ in length
and is less than
15° from travel
lane or within the
clear zone

curve.
DETAIL 4
CROSSOVERS
4 Type [-A
RPM’s ot 20' | — Double
spacing — | yel low
ond / or delineagtor
Doub le D and / or
yel low
del ineator —| "';ga?slé;c;g,
spacing

8’

AW y &
AN L NN NN I Y- 4

max.

mv:n

NOTES

—~— Center of

Travel

Lanes

Borricade striping shall be red and white reflective sheeting for all

road closures.

permanent

Barricade striping is red and white sloping toward the center of the roodway.

Type 3 Barricade Supports should be anchored to soil or pavement as descr ibed

in compliant Work Zone Traffic Control

DETAIL 7

Devices List,

section D.2.f and D.2.g.

LEGEND

Bidirectional Del ineator

Del ineator

=t

I Texas Department of Transportation

Traffic
Operations
Division
Standard

DELINEATOR &
OBJECT MARKER

20D




No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

DATE:
FILE:

Edge of Pavement 1—6" min. 4" Solid
PUBLIC Wnite " ; GENERAL NOTES
Shovtcer /_ ROADWAY im L / Edge Line ael?g\:zlfine
4" Solid t ::> —— 1. Edgeline striping shall be as shown in the plans or as
Yellow, < / directed by the Engineer. The edgeline should not be placed
Edge Lined == 4" wnite _F' 30° 10| — . less less than 6 inches from the edge of pavement. This
4" Solid Lane Line |30 1o ':> distance may vary due to pavement raveling or other
White = — — — ':‘¢> conditions. Edgelines are not required in curb and
Edge Line—\ ::> m \ - sorg ) ( gutter sections of roadways.
ROADWAY @ G White ' ALLEY, PRIVATE ROAD 2. The traveled way includes only that portion of the roadway
Edge Line OR DRIVEWAY used for vehicular travel. It does not include the parking
lones, sidewalks, berms and shoulders. The traveled ways
EDGE LlNE AND LANE LlNES shal I’be meosure;:l from the inside of edgeline to the
ONE'WAY ROADWAY TYP|CA|_ TWO'LANE. TWO-WAY PAVEMENT inside of edgeline of a two lane roadway.
WITH OR WITHOUT SHOULDERS MARKINGS THROUGH INTERSECTIONS
4" Solig MATERIAL SPECIFICATIONS
/Edoe of Povement . in RF:;fI;-'lfY H L /Whifg ' PAVEMENT MARKERS (REFLECTORIZED) DMS - 4200
l_ [E— Edge Line - EPOXY AND ADHESIVES DMS-6100
4" Solid j 4" White } <:' $el?g\:llfine BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS |DMS-6130
\gg;geum ___ Lone Lini‘ o <":'= — — _<:;. T Wnite _(4— — —_— — — TRAFFIC PAINT DMS- 8200
30 10 | <& Lone Line HOT APPLIED THERMOPLASTIC DMS-8220
|:> PERMANENT PREFABRICATED PAVEMENT MARKINGS|DMS-8240
=> 4" Solid, J/ — - - - \ - - - -
— vel Iog — |:> Al'l pavement marking materials shall meet the
':D 4" Solid White 3" min.-4" usual required Departmental Material Specifications
Ed Li (2" . f PR
ge |ne\ +roveTgé wo(;r PUBLIC \ 4 soli as specified by the plans.
gregter thon ———— ROADWAY White !
48" only) 0 G Edge Line
ALLEY, PRIVATE ROAD
CENTERLINE AND LANE LINES OR DRIVEWAY
FOUR LANE TWO-WAY ROADWAY TYPICAL MULTI-LANE, TWO-WAY PAVEMENT 4 min. | ' min. |
30° mox. 30" max.
WITH OR WITHOUT SHOULDERS MARKINGS THROUGH INTERSECTIONS STOP LINES
Width: 12" min.
j Edge of Pavement go r;\;gblgggn 24" max.
Shoulder width exists 24" EDGII-II LINI:I .
may vary (typ.) _‘ 3 to 12--...| I... I.._.| 4" Solid White
12"
2" Yell 2" Solid Wnite } L 10" min. - 3 to 12" = ko CENTERL INE
Cen-rgrl?xe Edge Line_/ QZI 2 még-' 12" mox.-l 'SIVVVVVV 36" 4" Yel low
. = @ = = ——— i S
. B c (typ. :
30 10 —
=> 4" Solid, _/ 4" Solid Wnite ! 4v soria 2 | For posted speed on road For posted speed on road OPTIONAL
Yellow Line Edge Line — Yellow Line being marked equal to or being marked equal to or 4" solid
Should Tdth less than 40 MPH. greater than 45 MPH. Yellow Iine
ouicer . on approaches to
may vory (typ) in-rerse?-rions
Two LANE TWO'WAY ROADWAY YIELD LINES Minimum Requirements (500" min.) Minimum Requirements
for Edgelines Traveled for Centerlines without
WlTH OR WlTHOUT SHOULDERS Way Width 220’ Edgel ines Pavement
Width 16's W< 20’
Pavement Edgej
\4" Solid White 4" White Lane Line <:| NOTES GU'DE FOR PLACEMENT OF STOP LlNES.
Eage Line ) EDGE LINE & CENTERLINE
4" Solid Yellow 30’ 10° 4" Solid <:‘ 1. Where divided highways are separated by median widths Based on Traveled Way ond Pavement Widths
Edge Line ~ ﬁeg; 2 YeiTow Line at the median opening itself of 30 feet or more, median for Undivided Highways
ore — openings shall be signed as two separate intersections.
| Taper N 10" min. - Each medion opening has two width measurements, with one A Traffi
optlonal E £ 12" max. v vvvv measurement for each approach. The norrow mediZ:n width will ;’ s_raafe}ff
ngd 8" Solid 3}3 £ be the controlling width to determine if signs are required. ITexas Department of Transportation sDt;V;ﬂg;'d
8" White | White Line == TAAAAA D Yield signs are the typical intersection control. Stop signs
Extension [ See note 3 = are optional as determined by the Engineer.
s = j tag: min. Yield 2. Install d + (doubl| Il ter| d
= from edge 1€ . Insta median striping ouble yellow centerlines an
e— | — | l'ine +og Triangles — stop bars/yield triangles) when a 50’ or greater median TYP[CAL STANDARD
4" Solid Yellow Storage stop/yield centerline can be placed. Stop bars shall only be used
Edge Line MDeceleration | line with stop signs. Yield traingles shall only be used with PAVEMENT MARK INGS
. '=' — T — — yield signS.
éd Zoll_;gEWh'+e '::> White Lane Line
9 N 3. Length of turn bays, including taper, deceleration, and PM (I ) _20
storage lengths shall be as shown on the plans or as
directed by the Engineer. FILe:  pml-20.dgn on: Jex: [ow: o
(©T1xD0T November 1978 CONT | SECT JoB HIGHWAY
3'95 3_OJRE\/ISIONS SH 158
FOUR LANE DIVIDED ROADWAY CROSSOVERS So0 212
8-00 6-20 ODA MIDLAND 32
[ 228 ]




REFLECTIVE RAISED PAVEMENT MARKERS MATERIAL SPECIF[CATIONS

No warranty of any

TxDOT assumes no responsibility for the conversion

PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
FOR VEHICLE POSITIONING GUIDANCE
EPOXY AND ADHESIVES DMS-6100
BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS | DMS-6130
<}E‘ See Detail A See Detail B . TRAFFIC PAINT DMS-8200
Type I1-A-A >,_\ o fetertinen Symmetrical oround centerline HOT APPLIED THERMOPLASTIC DMS-8220
/ ‘ f y PERMANENT PREFABRICATED PAVEMENT MARKINGS| DMS-8240
—— —— o |:|I ' o , —— o (\ o ) Continuous two-way left turn lane / Type 11-A-A
| 80" 20° I 40 40 I — o — o — o — o — o A1l pavement marking materials shall meet the

T T T 1 required Departmental Material Specifications

I:> 1 40’ | 40’ A 40’ | as specified by the plans.
> I T T 1

CENTERLINE FOR ALL TWO LANE ROADWAYS — \\:::: — T E— T -
=>

Type I-C ! 80 {

>»

<)t| I:l,/Type 1-C

" see Detall € CENTERLINE AND LANE LINES FOR TWO-WAY LEFT TURN LANE

— 5 03
Type 11-A-A <:|
e ) — L N
/ \ Ref lectorized
—

=] —/

»P

2]

o / Sur face
50" \|/ > /Type I-C or II-C-R

Type I (Top View)

0 —— 0O

—— — o — pr— —— — =] — — =] —

Iﬁ(> ; Type I-C or II1-C-R

pu— | E(/IZI —/ a —/ —/ a | m—

CENTERLINE & LANE LINES => . il !
FOR FOUR LANE TWO-WAY HIGHWAYS

A

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

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

DISCLAIMER:

é

T~ _E

NG I 4 T _f LANE L INES FOR ONE -WAY ROADWAY (NON-FREEWAY FAC I L I T IES) Sur face

' I N LY 4 .
:[4 3-4" Raised pavement markers Type I[-C-R shall have clear face Type Il (Top View)

Type II'A'Af\ Type 11-A-A Ty &
" Ref lectorized

DATE:
FILE:

4
1"-4" —_— H - .
— ] 1"-4" " L toward normal traffic and red foce toward wrong-way traffic.
4" I \IZI PR SLiiiiiiiiiiini IZI/ I 4" 4 : _L
v Type 11-A-A 1n-2" 35° max-
25° min
DETAIL "A" DETAIL "B DETAIL "C” >
0 0 {ﬁ\ 0 0 0 0 0 0 0 0 0 0 0 0 0 CE:N_?ERIJ OIIJ:2 ED(;]E T_IE“_: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 GENERAL NOTES gﬁﬁ‘ggggj/ \—Adhesive
% _-I I‘_12"1 ” 1. All raised pavement markers ploced_in broken |ines w
":ll T DI, (w} ] i ] T T ni » iu T T ] ] i ] ] T T ] i:glé*s?pgé?ced in line with and midway between
10 T \I\ 1 BROKEN LANE LINE 2. On concrete pavements the raoised pavement markers RAISED PAVEMENT MARKERS
should be placed to one side of the longitudinal
joints.
REFLECTORIZED PROF ILE o
PATTERN DETAIL ¢ gg’&;
USING REFLECTIVE PROFILE PAVEMENT MARKINGS I Texas Department of Transportation Division
12t AT 300, %o 300 mil POSITION GUIDANCE USING

I
= (e N — RAISED MARKERS
U:l“ Y :%ID ) |:| |:| ):f A quick field check for the thickness RELECTOR[ZED PROF lLE

" / 7
2 to 3 " . . f .
° _—| |‘ 2 to3 |__ g;p?%i?méigfyoggugl’oié;g'EE<:JZII<:CQ>;Ig . MARK l NGS
rter max i mum rters. P 2 2
quarters to a maximum height o quarters M( )'0
DN: ‘CK: ‘D

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

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

OR LANE LINE OR LANE LINE 4-97 2-10 “EVISIONS SH 158
Pr_'ofi le markings shal ! r_TOT be placed on roadways 5-00 2-12 DIST COUNTY SHEET NO.
with a posted speed |imit of 45 MPH or less. 8-00 6-20 ODA MIDLAND 33

B




No warranty of any

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

4" Dotted White NOTES GENERAL NOTES

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

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

. TYP[CAL TRANSITION FOR TWLTL required Deportmental Moterial Specifications

: %/_:\ Z D as specified by the plans.
M ( ) \ 4" Yel low g" Ie|% AND DIVIDED HIGHWAY
o o o o Broken roken .

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

G|G Vi A - & . h\ K

A L ) e

TYPICAL TWLTL AT ONE-WAY STREET AND RIGHT TURN AUXILIARY LANE g -

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

> 53 otherwise be a through lane. For Texas Super 2 Passing Lanes, become mandatory turn lanes. Lane use word and

c see TS2(PL) standard sheets. arrow markings should be used in auxiliary lanes
2 93" g Lane-Reduct jon of substantial length. Lane use arrow markings

v > i | Arrow > 2. On divided highways, an additional W9-1R "RIGHT LANE ENDS" or word and arrow markings may be used in other

g —_— —_ —_ —_— - R sign may be installed in the median aligned with the W9-1R lanes and turn bays for emphasis. Details for
S. > - 4 sign on the right side of the highway. words oncsj orrcDst are ?s sr_ljown in the Standard

oo Highway Sign Designs for Texas.

] Paved Shoulder 3. Lane reduction arrows are required for_speeds of 45 mph or
fo Posted greater. An optional third lane reduction arrow may be added 2. When lane-use words and arrow markings are used,
¥ b oste D (f1) L (ff) based on engineering judgement. [f used, the optional third two sets of arrows should be used if the length of
‘EE 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
~o| Edge | 300" -500° b L TRV 155 last lone reduction arrows. lane use arrow or word and arrow marking is used
+ 4 i
T o L=W52 4. For lane reductions on Freeways and Expressways, signing ;ggrofﬁzoﬂgsiﬁgzm'gﬂg' o;-rfﬁrem?tlﬁlt_asiéc;ﬁoiﬁsno‘qug;
=€ 35 MPH 565 50 shall conform to the TxDOT Freeway Signing Handbook. .
aZ 40 MPH 670 3. Use raised pa t ker T I-C with undivided
0 . i vement marker Type wi undivide
52 ENDS/'w9-1R 45 MPH 775 Type 11-A-A Markers highways, flush medians and two way left turn

age (Optional) W9-2TL 50 WPh 385 lanes. Use raised pavement marker Type I[1-C-R with
L divided highways and raised medians.

°g 55 MPH 990 v

L= - -

m§ 60 MPH 1,100 4, Length of turn bays, including taper, deceleration,
% 65 MPH 1,200 and storage lengths shall be as shown on the plans
3‘6 LANE REDUCT ION 70 MPH 1,250 or as directed by the Engineer.
i 75 MPH_| 1,350 2 Y
22 |
28 - = MATERIAL SPECIF ICATIONS

+ <1 Mile (Auxiliary Lane) 8 -_I_GJ

$ I PAVEMENT MARKERS (REFLECTORIZED) DMS-4200

,_ . IV<Jr|es (See general note 2)

5 | | Il - - EPOXY AND ADHESIVES DMS-6100

8 /\ )

[= -

; ; >E_' Y Dotted 8" White Lanme Line BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS | DMS-6130

5 \& = . = ..'2'._.' / . TRAFFIC PAINT DMS-8200

* =1 0 0 oo o =) =) =) =) o0 o A two-way left-turn (TWLT) lane-use arrow pavement marking

5 . should be used at or just downstream from the beginning of HOT APP THERMOPLAST -

. ! 48 ! Type 1-C <:| a two-way left-turn lane within a corridor. Repeating the 0 LIED THERMOPLASTIC DMS - 8220

2 marking gfter each intersection or dedicated turn bay is PERMANENT PREFABRICATED PAVEMENT MARKINGS | DMS-8240

g2 _ — — i — — not required unless stated elsewhere in the plons.

:@ SEE DETAIL B 4" White Lane Line <:| All pavement marking materials shall meet the

L

[

c

+

(o]

o]

2

hel

L

o

0

[«

[v]

2

]

v

2

<

o

o]

4
,4Yellow Line
a
a

éﬁ\ N

+ > 1 Mile Lone broo) - 4303 Biision
| . Line.
L varies (See general note 2) varies | J

RONLY

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

48" - 4" White
<;:I SEE DETAIL B | i ~Type I-C gne Line< 24" Wnite

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

<:' '_g spgced at éo¥ . . -
Eg 2 4 o a a o o E B 20’ 4" Solid §® graaft;fg
%3 E" Yellow Broken Y-4" Solid Yellow ?;yg?% White 'i Yellow Line A 7exas Department of Transportation | Division,
22 > e foes 1iceor : | = I TWO-WAY LEFT TURN LANES,
- §§ - N - - - - - g : Type 11-A-A =T RURAL LEFT TURN BAYS,
¥ i : . AND LANE REDUCTION
= % % % Typically equal to Y2 the length of storage lane N— _g — N —— PAVEMENT MARK INGS
MINOR e
o VARSI N PSR PMI3)-20
Yellow Line FILE: pm3-20. dgn DN: CKs DWs cKs
DETA I L B © x0T Apggv\m\lzsf CONT | SECT JOB gin]v.«sA;
T TYPICAL TWLTL AT TWO-WAY CROSS STREET AND RIGHT TURN LANE DROP DETAIL A a0 2
ar 3-03 6-20 ODA MIDLAND 34
)




No warranty of any

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

DISCLAIMER:

DATE:
FILE:

BOX DATA

SECTION DIMENSIONS

REINFORCING ¢in%/ft) (2)

Fill M Lift

S H Tl T | Ts Helont] Min) Asi Asz | As3 | Asa | Ass %?;ﬁ!ﬁ
(FH) | ¢t | (im) | G| G| oft) | i)

5 3 8 7 © <2 - 0.19 | 0. 31 0. 21 0.14 | 0.19 6.0
5 3 6 9 © 2<3 45 |1 0.18 | 0.24 | 0.19 | 0.14 - 5.7
5 3 6 9 © 3-5 36 1 0.14|0.17 | 0.16| 0.14 - 5.7
5 3 o ) © 10 36 | 0.14 | 0.16 |0, 17| 0.14 - 5.7
5 3 o ) © 15 35| 0.16 | 0.21 0.22 | 0.14 - 5.7
5 3 o ) © 20 35| 0. 21 0.27 | 0.28 | 0.14 - 5.7
5 3 o ) © 25 3510.26 | 0.34|0.34 | 0.14 - 5.7
5 3 o ) © 30 35 | 0. 31 0. 41 0. 41 0.14 - 5.7
5 4 8 7 6| <2 - Jo.19]0.33]0.24]0.14[0.10 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 - [o.19]0.35]0.26 [ 0.14[0.19 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 5 o 10 451 0.14 1 0.19 | 0.20 | 0.14 - 6.9
5 5 5 6 o 15 36 1 0.14]0.24|0.25] 0.14 - 6.9
5 5 5 6 o 20 351 0.15 | 0. 31 0.32 | 0.14 - 6.9
5 5 5 6 o 25 3510.18 ] 0.38|0.39]|0.14 - 6.9
5 5 6 6 o 30 35 | 0. 21 0.46 | 0.47 | 0.14 - 6.9
2 7 o <2 - 0.20 | 0. 31 0. 20 .14 1 0.22 6.0

5 2 6 6 o 30 44 | 0. 39 .33 10.34|0.14 - 5.

() For Box Length = 8’ -0"

(:) Ast thru As4,As7 and Asg are minimum
required areas of reinforcement per
I 'inear foot of box length. Ase and Ass
are minimum required areas of reinforcement
per |inear foot of box width.

C) These designs were created by TxDOT and

are not shown in the ASTM Specifications

Tr

T8

Ts S Ts
® v
— /i ™~
— /
| ‘\\
4 d Min A
radius(Typ) " Max
A 2 Max for Tss<5"
S radius(Typ) 4HOKM_ s
As2(top) AL
[ "
As3(bott) for Ts 26
T Asa(side) 1
1 (:)Minimum length is equal to (Typ)
(Typ) spacing of longitudinal AS4‘14,
Ts reinforcing plus 2" (Typ)
N | »| A
—
[2a]
- -
Longitudinal

-5

CORNER OPTION "B"

reinforcing

CORNER OPTION "A™

FILL HEIGHT 2 FT AND GREATER

(4 V" Min (Typ)
6" Min 2" Max (Typ)
Longitudinal

— rewmforcemem#

L%M

As2(top) 41&, (:)Oufer cage

As3(bott) circumferential ASZ(#OD)
reinforcement As3 (bott)
at female end.

SECTION A-A

(TOP AND BOTTOM SLAB
JOINT REINFORCEMENT)

Ts S Ts
= Ase
—Asz ~As7 ;/77ﬁ<:
L] L] /. ® ./ \.
[ ] ./. [ ] [ ] [ ] [ ] [ ] [ ] (] \
4 d Min "
radius (Typ) Ass 1" Max
A for Ts<5"
2§ AS4
4" Min
(Typ unless for Tg26"
noted otherwise)
2" Max
radius s s—Asi
(Typ)
//fA53 ///
-
\Ass 1 longitudinal bar| 10"
space plus 2" VIR

CORNER OPTION "A™

CORNER OPTION "B"

FILL HEIGHT LESS THAN 2 FT

GENERAL NOTES:

Designs shown conform to ASTM C1577.

Refer to ASTM C1577 for information or
details not shown.

All concrete shall be Class "H" Concrete
with a minimum compressive strength
of 5,000 psi.

See SCP-MD standard sheet for miscel|laneous
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. Shop plans for alternate designs
shall be submitted in accordance with Item
"Precast Concrete Structural Members
(Fabrication)"
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No warranty of any

TxDOT assumes no responsibility for the conversion

See DETAIL "A"(i3)
6" Min /

Precast

Concrete Box —
I

~— End of
Box Culvert"
for payment

"Concrete

3'-0" Min

1'-0" Min Extension

BGchT\\<:>
MULTIPLE UNIT
PLACEMENT

See SECTION THRU CURB
for Curb details

Box Culvert"

SECTION B-B

Finished Grade
(Roadway Slope)

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

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

DISCLAIMER:

DATE:
FILE:

Outside Face

8" wide band Reinforcing

Inside Face Inside Face

Reinforcing

SECTION A-A

Place additional :é
layer of 6 ~ #4's -
Spa at 6" max T
End of "Concrete as shown o
Box Culvert" for 3
payment C/”BGVS c '
. A e "o | | %)
~| N e eterre ey i
1
3" Chamfer C, 21-
(See GENERAL Eéﬁiﬁiie o~
NOTES) B T -l c
3'-0" Min Closure (:) S P e | 2
ab +
—
SECTION THRU TOP SLABS LESS THAN 7"
10"
Exposed reinforcing
inside and outside
| shall extend a min
4 of 4" into gap
ANGLE DETAIL
End of
Concrete Closure "Concrete

Box Culvert"
for payment

(Typ)

Y Precast .} Cement
\ Culvert R stabilized o
,\ : wal i - / backfill @ @ o / ;{
; W olz & ©Oh
A I I Cast-in-place 7*'" a @ = e
B B concrete closure 2 T e - +— - - o o] Cast-in-place
(P\Gge 4)‘ #4's i} Q S concrete closure ||
as shown (@) /‘/// S (Place 4 ~ #4's O
/'/ _ Cement as shown)
\\\ ! stabi |l ized @ k\
\\fCemenf Stabilized End of "Concrete bachI\\(:)

DETAIL "A"®

— Cast-in-place
Concrete
Closure

t=— Precast
Concrete

e e e

1 Box

Finished Grade
(Roadway Slope)

-0 WINGWALL CONNECTION

H(#4) —
3" Chamfer
(See GENERAL >\
NOTES) |

| 2'-9" |
SECTION THRU CURB ‘
QUANTITIES PER FOOT OF CURB BARS C -~ #4
Reinforcing Steel 4.18 Lb (Spa = 1'-0" Max)
Concrete 0.037 CY

3'-0" Min (:)(:) 2'-0" Min  (Typ)
il

<:> L 17-0" Min Extension (Typ)
v EEEEE oo R
Skey,
- 1~”;;;;;;’;/:’:/;’ Nt

Cement stabilized
backfill between

mu\fifboxe5<:>

-
——I=—End of Cast-in-

7! Place Concrete
— -+ Closure

PLAN OF SKEWED ENDS

(Showing multi-box placement)

(Also applies to Safety
End Treatment)

9"
3
X
o
= .
B

BARS K ~ u4

(Spa = 1'-0" Max)

(Length = 4’ -3"

©

© 060 6 ©

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 ECD standard. For structures
with Te traffic rail, refer to T6-CM standard. For structures with
traffic rail, other than T6, refer to RAC standard

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

Curb, Wingwall or Safety End Treatment reinforcing shall extend
into concrete closure. Any reinforcing that does not fit into
the closure shall be bent or ftrimmed as necessary

Cast-in-place concrete closure shall be 3'-0" min. Boxes shal |
be cast short or broken back in the field. All reinforcing in
the closure shall be the same size and spacing as in the precast
box section. Except where shown otherwise, the cast-in-place
closure shall be flush with the inside and outside faces of the
precast box section.

For multiple unit placements the length of the closure for the
interior walls may be adjusted as necessary. The length of the
top slab, bottom slab, and exterior wall closure shall not be
less than 3'-0". See Section B-B detail when interior walls are
cast full length.

Precast box reinforcing shall extend a minimum of 1’'-0" into
concrete closure (Typ).

Bands of reinforcing matching the inside and outside face
reinforcing shall be placed in the gaps of the top and bottom
slabs. A band matching the outside face reinforcing of the wall
shall be placed in the gaps of the walls (placed in the outside
face only). The bands shall be tack welded to the exposed
reinforcing at each point of contact.

For vehicle safety, the following requirements must be met

- For structures without bridge rail, curbs shall project no more
than 3" above finished grade.
- For structures with bridge raqil, curbs shall be flush with

finished grade.
Curb heights shall be reduced, if necessary, to meet the above

requirements. No changes will be made in quantities and no
additional compensation will be allowed for this work.
Cement Stabilized Backfill between boxes is considered part of the

Box Culvert for payment.

Al'l curb concrete and reinforcing is considered part of the Box
Culvert for payment.

Any additional concrete and reinforcing required for the closures
shal | be considered as subsidiary to the Concrete Box Culvert

17-0" typical. 2’-0" when RAC standard is referred to elsewhere
in the plans.

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 al low
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.

GENERAL NOTES:

Designed according to AASHTO LRFD Specifications

All closure concrete shall be Class "C" with a minimum
compressive strength of 3600 psi and shall be placed according
to the Item, "Concrete Substructures"”.

Any additional concrete required for the closures shall be
considered as subsidiary to the Concrete Box Culvert

Refer to the Single Box Culverts Precast standard for details
not shown.

The bottom edge of the top slab closure shall be chamfered
3 inches at the entrance.

HL93 LOADING
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No warranty of any

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

DISCLAIMER:

DATE:
FILE:

TABLE OF DIMENSIONS & REINFORCING STEEL TABLE OF WING WALL v — TABLE OF MAXIMUM ()
(Wings for One Structure End) RE INFORCING Box Culvert. WING HEIGHTS (Hw max) WING DIMENSION CALCULATIONS:
Vor iob e Estimated (2~Wings) Adjust to fit as necessary to maintain 1 YVa" clear Side Slope Hw max Formulas: (All values are in Feet)
Dimensions Reinforcing Quantities Bar | Size | No. Spa cover and 4" minimum between bars. 310 1 - 5" Hw = H + T + C - 0.250"
W?g; Tgngih D #5 ~ 1°-0" Quantities shown are based on an average wing height 4: 1 8 -10" A = (Hw - 0.333") (SL)
. a E #4 ~ 1°-0" for two wings (one structure end). To determine total : 5 - 1" _ °
Max i mum Bars Ji1 | Bars J2 (2~Wings) F Py ~ o quantities for two wings multiply the tabulated values 6 B (A B(Tcnger.ﬁ 30 )
Wingwal | W X \% V4 ° ) R by Lw Lw = (A) + (Cosine 30°)
Height N | spa | N | spa Reinf | Conc G e 4 ~ ' T
Hw (9) I I (b/FH) [(CY/FD| [T [ #a | 4 - (4) Recommended values of Slope are: 3:1, 4:1, & 6:1. 5 For Cost-in-place culverts:
3 Py — T o Slope shall be 3:1 or flatter. S8z - Ltw = (N) (S) + (N+1) (W)
2:’6:: 2:’ 5“ 1:’ OH 9“ 7“ #4 117011 #4 Wi’ojj 33.73 1 0.248 R %5 s = @ When shown elsewhere on the plans, a 5" deep concrete s o ;E For Precast culverts:
3'-0"[2'-5"1"-0 9 7" #4[1°-0"[#4|1'-0"| 37.07 | 0.26!1 — riprap shall be constructed. Payment for riprap shall be L2t o &F Ltw = (N) (2U+S) + (N-1) (0.500")
. _ " . " . " " " . " . " V #4 ~ 1 70 H d b I+ 432 ”R' " U ‘ fh 1 h = — C (7] °
3'-6"[2 5" 1 0 9 7" #4 (17 -0"|#4(1'-0 37.7410.273 as :ﬁqu‘Te Y d?m : ,d o ‘E’:GDE- Jniess o e:W‘Sf.S own ng C5lo
A O m = P Y on e plans or directe y e Engineer, construction el O |+ - _
4, OH 2, 5” 1, OH - 9” 7” 4 1, OH 4 1, OH 38.41 1 0.285 TABLE OF ESTIMATED joints or grooved joints, oriented in fh'e direction of g,L ~ >75 Le B (L1w) (2
4°-6°13°- 2711°- 671"~ 0 7{#4]1°-0"|#4]1°-0 41.75 | 0.330 CULVERT TOEWALL flow, and shall extend across the full distance of the O +|N cvic Atw = (%C) + (2B) .
5°-0"[3'- 2" 1'- 6"[1°- 0" 7' #4 1 -0"[#4[17-0"] 45.09 | 0.343 QUANTITIES riprap, at intervals of approximately 20'. When such — = 5L Total Wingwall Areag (Two Wings ~ S.F.)
5'-6"|3"-2"[1"- 6"[1"- 0" 7"l #4 1" -0"[#4|1"-0"| 45.75 | 0.355 5 T N S riprap is provided, the culvert toewall shown in T g? ~ = (Hw + 0.333") (Lw)
6 -0"13-271-6"1"- o" 7 #a 1 -0"|#a|1 -0"| 46.42 | 0.367 Er ;je c:. 1'?2” SECTION B-B will not be required. Y+ 4" -3
7'-0"[3'- 8" 1'-9"[1°- 3" 7" #4 (1" -0"| #4|1°-0"| 52.77 | 0.414 a ry) 1 éT Cﬁmffﬁﬁfwﬁ’s op‘)Ti?n, Cﬂver;dT_oei/o\ I .m?y be ended =+ | | o W g
- X T Y " A" A ~ ush wi ingwa ocewal |. just reinforcing w = Heig o) ingwa
e P B Rk e Reinf (Lb/Ft) 2.45 from that shown as necessary. SL:1 = Side Slope Ratio (Horizontal : 1 Vertical)
9'-0"]4'- 8"[2'- 3"[1°- 9 8" #4 6"| =4 6"| 81.49 ] 0.535 .o C g . . BARS Ji BARS V Lw = Length of Wingwal |
0 0" 15 - 22 - 62 - o 8" #5 6w 6| 97.25 [ 0.584 Conc (CY/F1) 0.037 @3 min to 5 -0" max. Estimated curb heights are shown Ot - +01 M enath
— 2 += = - - - - : : elsewhere in the plans. For structures without railing Wz rutvert foewa engTh,
11'-0"|5"- 8" 2"- 9"]2"- 3 8] #6 67 #5 6"]133.65 ] 0.634 TABLE OF ESTIMATED and curbs taller than 1'-0", refer to ECD standard. . W-4" /&?w - S#éﬁg’;+Tg:\;2‘b‘e[‘gﬁZ$hw‘”95
12’ -0"j6’ - 273 - 0|2 - & i | #5 67]162.29 | 0. 721 ANCHOR TOEWALL @ For vehicle safety, curbs shall project no more than 3" r’—e“ ’E—E-‘ N = Number of Culvert Spans
QUANTITIES above finished grade. Curb heights shall be reduced,
Bar | Size | No Spa if necessary, to meet these requirements. No changes - See applicable box culvert standard for H, S,
X pry - " will be made in quantities and no additional compensation Q T, and U values. See Table of Maximum Wal |
~ - will be allowed for this work. Heights for Iimits on Hw.
~ +
N #5 6 See "Table Of Maximum Wing Heights" for various slopes. ~
o OL | =4 6 ~ Height is |imited based on a 33'-6" maximum safety pipe
@é F(F‘emihed gfcde) Reinf (Lb/Ft) 9.82 runner length.
: oadwa ope R
Sl = Y 2P p Conc (CY/Ff) [ 0.074 : o ! BARS L BARS J2 GENERAL NOTES:
Ul Ui U Designed according to AASHTO LRFD Specifications.
— ! : ! The Safety End Treatments shown herein are intended
F*’* - 7\(\ = b x . S - S . for use in those installations where out of control
Pa NN o g : ' ' ? vehicles are likely to traverse the openings
L See Corner approximately perpendicular to the Pipe Runners.
- Details Pipe Runners are designed for a traversing load

Conforms to Slope 20 _Q"

\’Q\\
perpendicular to Rdwy 1 N 4 . of 1,800 poumdﬁ at yield as recommended t;y Research
<. - 0 I g—_— T— — \ 30 Report 280-1, "Safety Treatment of Roadside

D ‘ RS G Cross-Drainage Structures", Texas Transportation
T e ? SL
: ~

— L.
-+
1 =

Hw

Institute, March 1981,
Length of Wings BARS D All reinforcing steel shall be Grade 60.
based on SL: 1 Synthetic fibers listed on the "Fibers for Concrete"

S R slope along Material Producer List (MPL) may be used in |lieu of
g < this line. 2'-0" steel reinforcing in riprap concrete unless noted
~ Ji or Vv ~N r"—e“ otherwise.
[ All concrete shall be Class "C" and shall have a
- T I minimum compressive strength of 3600 psi.
- Y IR N I N $ o ,,,,,,,/,,,,, ,,/4,,,,, T SR Ly o o L | All reinforcing bars shall be adjusted to provide
' 5 a minimum of 1 V4" clear cover.
i / / J2 [ Lc When structure is founded on solid rock, depth of
: | ~ toewal Is for culverts and wingwalls may be reduced
- d Atw or eliminated as directed by the Engineer.

\¥F E P MJv OJ
INSIDE ELEVATION OF WINGWALL >

BARS R See BCS sheet for additional dimensions and
information.

All bolts, nuts, washers, brackets, angles, and
pipe runners are considered parts of the Safety

¥ N End Treatment for payment.
(Showing reinforcing. Culvert and Culvert Toewal | 8 Pipe Runners shall conform to the requirements
reinforcing not shown for clarity.) r of ASTM A53 (Type E or S, Grade B), ASTM A500

(Grade B), or API 5LX52.

STRUCTURAL PLAN

W Bolts and nuts shall conform to ASTM A307. Steel
- - " plates shall conform to ASTM A36. All steel
X 8" _ Y 4/ (Showing dimensions. ) components, except reinforcing, shall be galvanized.
F " 2'-0" Galvanizing damaged during transport or construction
G 2 shal | be repaired in accordance with the
- — é D specifications.
R@ Permiss BARS K BARS OL The quantities for concrete and reinforcing steel
/ Const Jt . resulting from the formulas given on this sheet are
R—ATrY F _ (Length = 57-4%) for Contractor’s information only.
. 4‘? Sy
B (Typ) |9 v - Culvert Bottom SHEET 1 OF 3
T - NV Slab Reinforcing "
f® = Bridge
Division
g —_—— - e I Texas Department of Transportation Standard
\ S ) [® . 2"
. AN e ) R S — ‘ 5 SAFETY END TREATMENT
J | For G \ h & o o K
S 4 S ] : N /\” ~ WITH FLARED WINGS
I 7 \ o K —et
of LT R ~ | FOR 0° SKEW BOX CULVERTS
1 const u . \ ;7 TYPE I ~ CROSS DRAINAGE
- I
Wingwal | Toewal | 6" FOOTING — / %&J—LG—H ?ggcgr“ 1'-0, SETB-FW-0
WINGWALL AND TOEWALL ~\ ( FILE. setbfOse.dgn on: GAF ‘CK CAT ‘Dw TxDOT ‘M GAF
K oL ©rxpoT  February 2010 cont | sect 108 HIGHWAY
SECTION A-A CORNER DETAILS SECTION B-B® SECTION C-C SH 158
(Culvert and Culvert Toewall reinforcin i Eontretie oo orst county SHEET No.
g not shown for clarity.) synthetic fibers.
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

DATE:
FILE:

- — . !
" . " . ' ' the normal Pipe Runner and Anchor Pipe. See
15 JE— 15
€ '%e" Dia Holes | A ¢ %" Dia Holes = = NON-SLIDING PIPE RUNNER DETAILS for additional

Clip inside corner of Stiffeners ¥" informat ion.

MAXIMUM PIPE RUNNER LENGTHS &
Upper Bracket P\pe 0.D +‘/4H | 4 ‘/4” 5" REQUIRED PIPE RUNNER SIZES
Culvert Curb Y, Pipe 0.D.+ %" Max i mum Required Pipe Required Anchor
Pipe Runner Size Pipe Size
T }, Runner
N 5/ 1 Length Pipe Pipe Pipe Pipe Pipe Pipe
© & 51,0 L LA %" Dia Hole : 0. -7 L (Pc_or Pw) | Size 0.D. I.D. Size 0.D. 1.D.
fe} (Typ) = & 2 Washers I | I 9'-4" 3" STD 3.500" 3.068" 2" STD 2.375" 2.067"
] o i 19"-0" 4" STD 4.500" 4.026" 3" STD 3.500" 3.068"
' Typ 5 33'-6" 5" STD 5.563" 5.047" 4" STD 4.500" 4.026"
— . Aa
PL % (Typ If Pipe Runner Length Pw is 1'-9" or less, a
K single Non-Sliding Pipe Runner shall replace

¢ 3" Dia x 7"
Curb Anchor
Bolt w/ Nut

T & Washer @

%o‘{a” wD/.‘?\Juf ELEVATION SIDE VIEW @Aw‘ Contractor’s option, " diameter hole may be

& 2 Wash formed or cored drilled. Percussion drilling is
) ) Pipe Runner ashers not permitted. Adjust placement of reinforcing
Riprap (if . ¥a" Anchor Bolt shall be installed steel as necessary fo avoid bolt holes.
present) Anchor Pipe in hole nearest to the culvert curb. @ . . . e s .
.ﬁk,,\ Other bolt hole is intended for use After installation of Pipe Runner, the /" inspection
o on the opposite hand wingwall. hole shall be utilized to ensure that the lap of the
= 13 | ] Anchor Pipe with the Pipe Runner is adequate.
<5 |- Lower Bracket © ;" Dia Bolt w/ | Wing Pipe
o = . . . . Nut & 2 Washers —e Runner_or @ At Contractor’s option, an epoxy anchorage system
— ‘)-577@ ¥4" Dia x 7 Non-Sliding Top of may be used. Anchorage system chosen must be able
1o Toewall Anchor Pipe Runner Wingwal | to achieve an ultimate tensile resistance of 20 kips.
t=—+— Culvert Bottom Slab Anchor Toewal | —f—= LBt (Typ) | Bolt w/ Nut ~ Anchor diameter shall be ¥". The Contractor must
>— 22" & Washer @ *'*@ﬁ —C wingwal | provide evidence to the Engineer that this can be
SECTION D_D Anchor Bolts achieved. Evidence of adequate tensile resistance
can be based on the manufacturer’s published values
. X . of ultimate tensile strength (anchor spacing and edge
(Showing Curb Pipe Runner. Except for upper € %" Dia x 10" Bolt [ distance must be accounted for). Anchor installation,
bracket, Wingwall Pipe Runners are similar.) w/ Nut, Standard , including hole size, drilling, and clean-out, must be
N Wingwal | ! S » ’ C ’ T
Washer, & 1 PG ion ne in accordance with the manufacturer’s recommendations.
. Bracket € " Dia
3" Plate Washer Bolt w/ Nut
D — =+ & curb Anchor (note bol+t . olt w/ Nu
v ' . . ~—Inside Face & 2 Washers
P Bolt (TyD : orientation) of Winawal | -
1 ‘ — 1 I — 9 PIPE RUNNER DIMENSION CALCULATIONS:
J | o
% : : : : W inawol | Brocker (Tvos SECTION E-E ELEVATION Formulas: (Al'l values are in Feet)
! ! ! T i _— W o Wy
! | | \ | i 9 P (Showing installed bracket.) (Showing installed brocket mormal to Wall. Win® ~= (2.000) (D'n") - (0.416)
! | | | | ‘ Pipe not shown for clarity.) Pw'n® = (D"n") (K2) - (2.063)
| . . . . . Pwl Non-Sliding Pipe Runner (If required)
| ! ! ! ! | ‘ Note: Wingwall Bracket shall match the Upper Curb Bracket size. = (D1) (K2) - (0.563)
. | | \ | | ' Pc = (A) (K1) — (1.688)
| R (A I { | WINGWALL BRACKET DETAILS
. | ‘ ‘ ‘ ‘ ‘ \
%ngr‘wggwo“ ‘ | | | ‘ \ | W"n"= Distance from Working Point to centerline
Bolt (Typ) ‘ : : : : | | . 4" Pipe 0.D.+ /4" ?gggongm;gmeosured along bottom inside
: I i WenZ RS . . .
| . . . ! | In qu " 3w I . DL+ Ve D"n"= Distance from Working Point to centerline
! \ \ \ | | | 1 Ve L7 % | = /2 Pipe 0.D /8 Pipe Runner measured along outside face
! \ \ | \ | : . (Typ) ‘ | € %" Dia Hole of Anchor Toewal |
| ' ' ' ' . \ | | ' | 5 Pw = Wingwal |l Pipe Runner Length
| | | | | \ ‘ ( — - | Pc = Curb Pipe Runner Length
. . | | \ | | ' I . - | K = Constant Values for use in formulas
€ Pipe } | | | | i | | ! — @1 T A S Typ Slope SL:1 K1 K2
Runners = d | i | i i ! | ‘| ! o SEESN | 331~ 1.054 ~ 1.826
| ‘ ‘ ‘ ‘ ‘ I ‘ \ Co N m | 4: 1 ~ 1.031 ~ 1.785
‘m {L H H H H m ﬂ ﬂf | | ~ | PL % (Typ) 6:1 ~ 1.014 ~ 1.756
R || — { — — i | || E— — | — [ ] n" o= Wi i
F [L} *,\ % “ H H H {} T} : — n Wing Pipe Runner Number
T } ioT } i ‘ ‘ ‘ i } ‘ | ﬂk ¢ '%s" Dia Holes =€ '%¢" Dia Holes
‘ | ‘ . .
. ! | D1 Working
& Toewal \ aD/* 3 : S Point (Typ) SIDE VIEW ELEVATION
\ Anchor Bolts 6" Min, 1°-6" Max L D2 _— _—
\ ‘ = Note: Upper and Lower Brackets shall, except for the brackets used with Non-
2'-0"Min,  Eq Spa at J_Eq Spa at 2'-0" Min ~2’'-6" Max Eq Spa at J_Z’fo“Mm Sliding Pipe Runners, match the required pipe diameters as shown in the table.
-

EET 2;-07 Min 207 Min T37-0"Mx UPPER & LOWER BRACKET DETAILS
PIPE RUNNER PLAN

' =—C %" Dia Through

SHEET 2 OF 3

‘ H ° .

<—C 3" Dia Through . . R . : Hole (oriented 90 ¢ Pipe ® Bridge

! Hole (at upper end ?\ﬂ@\e+_‘/z " HDw‘c Trim Pipe 2m;gg é}gesfa‘rm ! +o Slotted Holes) Trim Pipe I%' Division
H nspecT ion ole H j anaar

1 of Pipe Runner) F P € pPipe (05 shown 0.D. greater than =+ 777777777777 = 9s shown Texas Department of Transportation

|

] | I R SAFETY END TREATMENT
,,,,,,,,,,,,,,, - ‘ R £ WITH FLARED WINGS
i Pipe o ¢ %" Dio / A LR Hos“eOMLL fhom 3V FOR 0° SKEW BOX CULVERTS

Through Hole

1" ~
Pipe Runner Length ~ Pc or Pw 4’4‘* L—A TYPE I CROSS DRAINAGE

Non-Sl1iding Pipe Runner

Note: Pipe diameter required 3'-0" Length 3'-3" or less
for curb pipe runner shall also SETB'FW'O

be used for wingwall pipe runner. Note: Pipe size shall be same as required for curb pipe FILE setbf0se.dgn on: GAF [ caT Jow TxDOT [ox GAF

runner. Adjust the corresponding Lower Bracket accordingly. 007 February 2010 P o P

PIPE RUNNER DETAILS ANCHOR PIPE DETAILS NON-SLIDING PIPE RUNNER DETAILS wes 1158

11-10: Add note for DIST CounTY SHEET NO.
synthetic fibers.
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No warranty of any

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

DISCLAIMER:

DATE:
FILE:

Culvert Station Lc L1 L2 D1 L3 W1 L4 L5 Curb Pipe Longest Shortest | Non-Sliding Curb, Wing, and/or 3"-0" Anchor
and/or Creek name Runner Wing Pipe |[Wing Pipe Wing Pipe Non-Sliding Pipe Runners Pipe
fol lowed by applicable end (Pc) Runner Runner Runner
(LT, Rt or Both) Overal | Overal | Overal | (Pw) (Pw) (if applicable}| Size Total Size Total
No. Spa at Length No. | Spa at Length No. Spa at Length Length (3",4" Length (2",3" | Length
(Ft) (Ft) Spa (Ft) (Ft) (Ft) Spa (Ft) (Ft) (Ft) Spa (Ft) (Ft) (Ft) No. (Ft) (Ft) (Ft) (Ft) or 5") (Ft) or 4") (Ft)
B (Typ) Lc

Ouom“\ﬂes shown are for one structure
end if Lt or Rt. Quantities shown are
for two structure ends if Both.

@If the outermost Wing Pipe Runner is
a Non-Sliding Pipe Runner, the next
outermost Wing Pipe Runner shall be
considered the Shortest.

= 1 I =
>< I Culvert Curb fo

Inside Face of Wing

9 Working Point (Typ) \ SPECIAL NOTE:
This tabular sheet is to be filled out by the
culvert specifier and provides information
for the construction details and quantities
of Pipe Runners.
An Excel 97 spreadsheet to assist in completing

Curb Pipe this table can be downloaded from the Bridge

Standards (English) web page on the TxDOT web
site. The completed sheet shall be signed,
sealed, and dated by a Iicensed Professional
Engineer.

Runner ———=

Longest Wing
Pipe Runner

Note that the tabular quantities are given
for estimating purposes only. It is likely
that these quantities will change due to
field conditions. Therefore, all dimensions
shall be verified by the Contractor in the

Shortest Wing
Pipe Runner @

. |
m field prior to fabrication of the Safety End
I ‘i ‘i i Treatment components.
\ | 1 [ 1 1 [ |
Anchor Toewal | to ‘ |
Inside Face of Wing ‘ L1 L1
Working Point (Typ) f=
] | 6" Min 6" Min SHEET 3 OF 3
| o~ 17-6" Max ~ 17-6" Max
! ! %® Bridge
D1 J‘ L3 | L2 Division
i o I Texas Department of Transportation Standard
2'-0" Min Eq Spa _of Eq Spa _Gf
Siloes 2o 28w SAFETY END TREATMENT

WITH FLARED WINGS

FOR 0° SKEW BOX CULVERTS
TYPE I ~ CROSS DRAINAGE

PIPE RUNNER LAYOUT

SETB-FW-0

FILE setbfOse.dgn ow: TxDOT [cx: TxDOT Jow: TxDOT [cx: GAF
©rxpor February 2010 CONT | SECT JoB HIGHWAY
REVISIONS SH 158

i;;:/i“?‘:b;”f for DIST counTy SHEET 0.
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

DATE:
FILE:

Working point (at CROSS PIPE LENGTHS AND PIPE RUNNER LENGTHS (U2
intersection of
nominal 1.D.) Pipe Runner Length
Nominal Pipe Culvert | Cross Pipe } - . : i i
Culvert 1.D. Spa ~ G Length 3:1 Side Slope 4:1 Side Slope 6:1 Side Slope
0° Skew 15° Skew 30° Skew 45° Skew 0° Skew 15° Skew 30° Skew 45° Skew 0° Skew 15° Skew 30° Skew 45° Skew
24" -7 3 -5" N/A N/A N/A 5 -10" N/A N/A N/A 8-1" N/A N/A N/A 12'-9"
27" I-8" 3-8" N/A N/A 5 - 5" 6 -11" N/A N/A 7' -7" 9 -7" N/A N/A 17-11" 14'-11"
30" 1'-10" 3-11" N/A N/A 6' - 4" 8-0" N/A N/A 8-9" 11'-0" N/A N/A 13 -8" 17'-0"
NOTE: All pipe runners, calculations, and dimensions are based on the pipe culverts 33" I'-11" 4-2" 6'-2" 6 -5" 7' -3 9-1" 8 -6" 8 -10" 100-0" 12/-5" 13 -3" 13 -9" 15" -5" 19 - 2"
mitered as shown in this detail. Alternate styles of mitered ends will require that 36" > 4 _ 5" 6 -11" 70 _ 3m g _ o 10 - > 9 _6" 9_11" 17~ " 13 - 10" 14 -9 15— 3" 17" " 27 - 3"
appropriate adjustments be made to the values presented on this standard.
42 > g 4 - 11" g -6 8- 10" 9_11" 12 - 4" 11 - 7" 12 - 0" 13- 6" 16'- 8" 17 - o 18 - 5 20 - 8" 25 _ 7
48" 27" 5-5" 10 - 1" 10' - 5" 11'- 9" N/A 13 -7" 14 - 2" 15 - 10" N/A 20'- 9" 21'-6" 24 - 2" N/A
SIDE ELEVATION OF TYPICAL 54" 3-0" 5-11" 11'-8" 12-1" N/A N/A 15" - 8" 16' - 3" N/A N/A 23 -10" 24 -8" N/A N/A
PIPE CULVERT MITER 60" 3-3" 6 -5" 13- 3" N/A N/A N/A 17'-9" N/A N/A N/A 26' - 10" N/A N/A N/A

(Showing corrugated metal pipe (CMP) culvert.
Details of reinforced concrete pipe (RCP) culvert are similar.)

@
TYPICAL PIPE CULVERT MITERS CONDITIONS WHERE PIPE RUNNERS STANDARD PIPE SIZES AND

ARE NOT REQUIRED (2) MAX PIPE RUNNER LENGTHS
Limits of riprap (to be Side 0° 15° 30° 45° Nominal Single Multiple Pipe Pipe Pipe Max Pipe
included with SET Slope Skew Skew Skew Skew Culvert 1.D. Pipe Culvert Pipe Culverts Size 0.D. 1.D. Runner Length
for payment) (7) - : - - - - -
, Limits of riprap (to be 3:1 3:1 3.106:1 3.464:1 4.243:1 12" thru 21 Skews thru 45 Skews thru 45 2" STD 2.375 2.067 N/A
7" x miter | 12" / included with SET 4:1 4:1 4.141:1 4.619:1 5.657:1 24" Skews thru 45° Skews thru 30° 3" STD 3.500" 3.068" 10'-0"
~—q Cross pipe for payment) (g} 6:1 6:1 6.212:1 | 6.928:1 | 8.485:1 27" Skews thru 30° Skews thru 15° 4" STD 4.500" 4.026" 19-8"
anchor bo
/,/ 30" Skews thru 15° Skews thru 15° 5" STD 5.563" 5.047" 34 -2"
' ﬁ Top of riprap 33" Skews thru 15° Always required
Working A 36 Normal (no skew) Always required
point = Trimmed edge of 42" thru 60" Always required Always required
= pipe culvert
4 &S
HE ESTIMATED CONCRETE RIPRAP QUANTITIES (CY)®
\\2 -
22
©le Nominal 3:1 Side Slope 4:1 Side Slope 6:1 Side Slope
< Culvert 1.D. 0° Skew 15° Skew 30° Skew 45° Skew 0° Skew 15° Skew 30° Skew 45° Skew 0° Skew 15° Skew 30° Skew 45° Skew
77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 12" 0.4 0.4 0.5 0.5 0.5 0.5 0.5 0.6 0.7 0.7 0.7 0.8
15" 0.5 0.5 0.5 0.6 0.6 0.6 0.6 0.7 0.7 0.7 0.8 0.9
18" 0.5 0.5 0.6 0.6 0.6 0.7 0.7 0.8 0.8 0.8 0.9 1.0
21" 0.6 0.6 0.6 0.7 0.7 0.7 0.8 0.9 0.9 0.9 1.0 1.2
SIDE ELEVATION OF Varies - See .
CAST IN PLACE CONCRETE 24 0.6 0.7 0.7 0.8 0.8 0.8 0.8 1.0 1.0 1.0 1.1 1.3
Bottom Anchor 27" 0.7 0.7 0.8 0.9 0.8 0.9 0.9 1.1 1.1 1.1 1.2 1.4
Toewall Details
(Showing reinforced concrete pipe (RCP) culvert. 30 0.8 0.8 0.8 0.9 0.9 0.9 Lo 1.2 1.2 1.2 1.3 16
Detail_s _of cor(ugated metal pipe (CMP) cu/vert 33" 0.8 0.8 0.9 1.0 1.0 1.0 1.1 1.3 1.3 1.4 1.5 1.7
are similar. Pipe runners not shown for clarity) 36" 0.9 0.9 0.9 11 B 11 12 1.4 1.4 15 16 18
42" 1.0 1.0 1.1 1.3 1.2 1.3 1.3 1.6 1.6 1.7 1.8 2.1
48" 1.1 1.1 1.2 N/A 1.4 1.4 1.5 N/A 1.9 1.9 2.1 N/A
54" 1.3 1.3 N/A N/A 1.6 1.6 N/A N/A 2.1 2.1 N/A N/A
60" 1.4 N/A N/A N/A 1.7 N/A N/A N/A 2.3 N/A N/A N/A

@Provide pipe runner of the size shown in the tables. Provide cross
pipe of the same size as the pipe runner. Provide cross pipe stub
out and bottom anchor pipe of the next smaller size pipe as shown
in the Standard Pipe Sizes and Max Pipe Runner Lengths table.

Pipe runner

@Th/s standard allows for the placement of only one pipe runner

Bottom across each culvert pipe opening. In order to limit the clear
anchor opening to be traversed by an errant vehicle, the following
Cross pipe conditions must be met: SHEET 1 OF 2
ipe
pip For 60" culvert pipes, the skew must not exceed 0°. %‘* Bridge
For 54" culvert pipes, the skew must not exceed 15°. i Division
For 48" culvert pipes, the skew must not exceed 30°. ITexas Department of Transportation Standard

For all culvert pipe sizes 42" and less, the skew must

- not exceed 45". SAFETY END TREATMENT

Riprap

If the above conditions cannot be met, the designer should consider FOR 12" DIA TO 60" DIA
Flowline using a safety end treatment with flared wings. For further
Bottom / information, refer to the TxDOT Roadway Design Manual. PIPE CULVERTS
anchor s @ ) ) } TYPE II ~ CROSS DRAINAGE
toewall —— = > Miter = slope of mitered end of pipe culvert.

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

ISOMETRIC VIEW OF SETP-CD

@Ouant/t/es shown are for one end of one reinforced concrete pipe (RCP)

TYPICAL INSTALLATION culvert. For multiple pipe culverts or for corrugated metal pipe (CMP) FILe setpedse-20.dgn ow GAF__ [ox CAT Jow JRP o GAF
culverts, quantities will need to be adjusted. Riprap quantities ©rxDoT  February 2020 cont | sect 108 HIGHWAY
(Showing installation with no skew.) are for Contractor's information only. REVISIONS
DIST COUNTY SHEET NO.
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

DATE:
FILE:

Pipe runner length (See table.)

15 0 + 3"+ Y% cross pipe Dia ¢ 3" Dia x 12" cross
| h/15 Dh/ah / pipe anchor bolt with
& ] through hole , L " hex nut and washer
i 12" ! 9 \/
*f;, | 4 ' T 1%¢" Dia through hole | orki 7 | ¢« Fosduay Limits of
s ‘ - ‘ Pipe runner ‘ orking riprap
= ‘ ‘ | e | point
T a=a e ] |
S| ' j i . . -7
A \ ~—— ¢ %" Dia [ )‘. S~ It/z Dc/jazbo/t v;;rth >
o ‘ Y Dia hole nut and 2 washers
S | through hole | 2 DI
\\\ ¢ Stub out \‘\
6 =€ Cross pipe 6 | ¢ Cross pipe Cross pipe ’
Stub out e
OPTION Al OPTION A2
CROSS PIPE AND CONNECTIONS DETAILS
¢ Pipe

I 1

I

w i
| 7" Dia hole |
i i

=~ %' Dia through | SIDE ELEVATION OF

hole (at upper end

4% | of pipe) Lo SAFETY END TREATMENT INSTALLATION

Pipe runner length (See table.)

Side slope @

Bottom anchor pipe —]

Anchor toewall —

PLAN OF SKEWED
INSTALLATION

(Showing pipe runner with Cross Pipe Connection Option Al and Anchor
Pipe Option B2 on corrugated metal pipe (CMP) culvert. Reinforced concrete
pipe culvert (RCP) details are similar. Riprap not shown for clarity)

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

PIPE RUNNER DETAILS

- € %" x 12" bolt with hex f=— Limits of riprap (to be
/ nut and washer (Typ) . included with SET

. ¢ Cross pipe (flush for payment}@
with top of riprap)

¢ Pipe
runner

¢ Pipe
runner

1Yy

Tangent to
e N "N . o o /Widest portion
e i | | of pipe culvert
T S ------ (Typ)
Bottom anchor Bottom anchor
pipe pipe @ B
Anchor /
Bottom anchor " Bottom anchor ) toewall '.af Riprap
toewall ‘ toewall - """]
| : Anchor g R .
o o Pipe culvert N Pipe culvert
&6 3" Min (CMP or RCP) toewall (CMP or RCP)
100 clear 14" Pipe runner
‘ or stub out
Pipe culvert 1.D. Pipe culvert
OPTION Bl OPTION B2 OPTION BI OPTION B2 (nominal) Spa ~ G 1
BOTTOM ANCHOR PIPE DETAILS BOTTOM ANCHOR TOEWALL DETAILS SHOWING CROSS PIPE SHOWING TYPICAL PIPE
‘ ‘ AND ANCHOR TOEWALL CULVERT AND RIPRAP
(Culvert and riprap not shown for clarity.)
SECTION A-A
MATERIAL NOTES:
@Riprap placed beyond the limits shown will be paid for as concrete Synthetic fibers listed on the "Fibers for Concrete" Material Producer
riprap in accordance with Item 432, "Riprap". List (MPL) may be used in lieu of steel reinforcing in riprap concrete
unless noted otherwise. SHEET 2 OF 2
@Recommended values of side slope are 3:1, 4:1, and 6:1. All Provide pipe runners, cross pipes, and anchor pipes conforming to the
quantities, calculations, and dimensions shown herein are requirements of ASTM A53 (Type E or S, Gr B), ASTM A500 Gr B, ‘ ® Brid,
based on these recommended values. Slope of 3:1 or flatter or API 5LX52. D’l::/igﬁn
is required for vehicle safety. Provide ASTM A307 bolts and nuts. I-,-exas Department of Transportation Standard
@ Galvanize all steel components, except concrete reinforcing, after
Note that actual slope of pipe runner may vary slightly fabrication.
from side slope of riprap and trimmed culvert pipe edge. Repair galvanizing damaged during transport or construction in SAFETY END TREATMENT
accordance with the specifications.
Ensure that riprap concrete does not flow into the cross FOR 12" DIA TO 60" DIA
pipe so as to permit disassembly of the bolted connection GENERAL NOTES: PIPE CULVERTS
to allow cleanout access. Pipe runners are designed for a traversing load of 1,800 pounds at yield
as recommended by Research Report 280-1, "Safety Treatment of Roadside TYPE II ~ CROSS DRAINAGE
@After installation, inspect the %" hole to ensure that the lap Cross-Drainage Structures", Texas Transportation Institute, March 1981.
of the pipe runner with the bottom anchor pipe is adequate. Safety end treatments (SET) shown herein are intended for use in those
installations where out of control vehicles are likely to traverse the
At fabricator's option, a heat bend to a smooth 5" radius or a openings approximately perpendicular to the pipe runners. SETP-CD
manufactured elbow (of the same material as the runner) may be Payment for riprap and toewall is included in the price bid for each
substituted for the mitered and welded joint in the bottom safety end treatment. ) ) ) FILE setpcdse-20.dgn o GAF ok CAT Jow JRP ok GAF
anchor pipe. Construct concrete riprap and all necessary inverts in accordance with ©Tx00T February 2020 conr lsecr on P
the requirements of Item 432, "Riprap". REVISToNS
DIST COUNTY SHEET NO.
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

FILE:

DATE:

Face of
Approach slab or pavement abut cap
fSee Detail C "
T T 1 JU wv
| [ - ]
$‘3 § | See Layout for slope o Filter fabric, %
0 3 B ! V! ~ when required =
l % < | [ ~
2=y | D |
8% o, 1 A VLN f -
S22 o I T ©
S5 5% | N -
I I I
i ,,,,,,, VL ,,,,,,,,,,,,,,,,, O[O O © O O /’5;
! = Type R, Type F, Common 1'-0"
} ‘, 1 & 5 . .
' ! M N T Protection Thickness
Toe of \\\ Q i X Granular material
slope \\ ! Y E_&é (when specified) SECT]ON B-B
\ ) ! >0
\\ IS | Eg Loose graded gravel or crushed stone Provide toewall when shoulder drain
\ m | . placed Contmuous/y along pe(/phery is located adjacent to limits of stone
\ 5 Toewall, ! A4 >3 of granular material under riprap only riprap. Omit toewall when thickness of
| [ as required ‘ §E or as directed by the Engineer protection riprap is greater than 18"
3 Loy s
\ >
: 5 | t s
o v ! s SECTION A-A AT CAP
N L : g
A B ‘ Yy &S
) I
G | 13
| <5
S ! Y
\\ I
S O 1
N I
AN | Y
T D ‘ | ﬁ 8"X 18 Gage galvanized
a %ﬁ T4 flashing full length §'X 18 Gage galvanized
S | " » i
- O | ¥ or cap \ Nail flashing to cap 6 g/faig’”g full length
77777777777777777777777777777 ¥ or wingwall and seal )( p
with joint sealer
See Layout for limits @ @b ’ vav, i
Plug ends and seal joint
- along ends of cap and
PLAN side of wingwalls with
- joint sealer
CAP OPTION A CAP OPTION B
DETAIL C
See elsewhere in plans for rail transition GENERAL NOTES: . . .
Refer to Item 432, "Riprap" for stone size and gradation,
. and construction details. See Layout for limits and
Showing conc . thickness of riprap specified.
traffic rail See elsewhere in plans for locations and details of
shoulder drains.
B s [ ]
| g Z7 : B N e T
| % ! . ¥ v
| Py |
Pad I |
e S L L 41 | A4
- J |
1098 ~ ‘ ! | ¥ Y @ Top of cap to top of riprap dimension varies SHEET 1 OF 2
of g | | | as directed by the Engineer. Provide 9" Min ® |
et . | Y for beam/slab type bridges and 1'-6" for slab % Bridge
a\]o\) L 4 span, box beam, or slab beam bridges Division
’% el v - ! v ’ ’ ‘ I Texas Department of Transportation Standard
o e ! Y
oA .
v Y STONE RIPRAP
P |
s T
77 T ™ S
I I [
ELEVATION
FILE srrstdel-19.dgn on:  AES ‘CK JGD ‘Dw BWH ‘M AES
©rxobor April 2019 CONT | SECT JoB HIGHWAY
REVISIONS SH 158
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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:

AL [}@L’
)
s OD?Q@@C
o= =)
~ lez1
b Z\>*
i i Grout when -
specified T
M%n eséféjaenkon:ent
Y
X
R Upright axes of stone
io § 6 perpendicular to slope

FIGURE 1 ~ TYPE R STONE RIPRAP

dry or grouted

UL AT SR

Hre e
| @QO%UO%DQ;
(A OCJD 1A
Ny O
- OQ ) D @[:
HD% /\0@(
(more. than one

FIGURE 4 ~ COMMON STONE

RIPRAP

A
>
*
2.
©
wn
w

Y
Y
I
I
I
|
I I
b
I I
- Mortar when
specified ﬁ<'
e Slope of
- embankment
Min
Y.
N
Gl
~|=

Min

FIGURE 2 ~ TYPE F STONE RIPRAP

dry or mortared

Filter fabric @

2 times

thickness Min

L_/ —
! =
y I
I
|
d
I
I
I
I
I
I
U
| QDC
i
| o
U
T
I I
b
I I
- Grout when
specified
A
>,
(9}
Flat side up &
&
o
9. Slope of
Min embankment
Y
N

£
~|=

Min

FIGURE 3 ~ TYPE F STONE RIPRAP

FIGURE 5 ~ PROTECTION STONE RIPRAP®

dry or grouted

grouted

Existing
ground

‘o

@ Provide bedding material instead of filter fabric if shown elsewhere

in plans.

See Layout for thickness of bedding material.

@ Minimum toe depth is the larger of the maximum scour depth or
2 times the riprap thickness.

@ "Y" and Height need to be defined. See layout or detail sheet for
values if this option is used.

@ List Stone Protection as size (XX inch) and thickness (YY inch) on

the layout.

Example: Riprap (Stone Protection) XX inch, Thickness = YY inch.

A
=
*
>
©
w
)

Riprap stone

protection \bo

oSOE

He/’ght@

Existing

groundw

7

Length

Existing

groundw

MOUNDED TOE

Riprap stone

oo
) Q
protection OOO%

(@)
,\% Thickness

Filter fabric or
bedding material

Filter fabric or
bedding material

EXTENDED ROCK FILLED TRENCH

PROTECTION

STONE RIPRAP TOE OPTIONS®

SHEET 2 OF 2

%‘* Bridge
Division
I Texas Department of Transportation Standard
FILE srrstdel-19.dgn ow AES ek JGD  Jow BWH ek AES
©rxobor April 2019 CONT | SECT JoB HIGHWAY
REVISIONS SH 158
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SIGN SUPPORT DESCRIPTIVE CODES SIGN LOCATION

(Descriptive Codes correspond to project estimate and quantities sheets)

REQUIRED CLEARANCE

SM RD SGN ASSM TY

FOR BREAKAWAY SUPPORT

PAVED SHOULDERS

No warranty of any

Post Type

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

10BWG = 10 BWG Tubing (see SMD(SLIP-1) to (SLIP-3))

S80 = Schedule 80 Pipe (see SMD(SLIP-1) to (SLIP-3))

Number of Posts (1 or 2)

Anchor Type
UA = Universal Anchor - Concreted (see SMD(FRP) and (TWT))
UB = Universal Anchor - Bolted down (see SMD(FRP) and (TWT))
WS = Wedge Anchor Steel - (see SMD(TWT))
WP = Wedge Anchor Plastic (see SMD(TWT))
SA = Slipbase - Concreted (see SMD(SLIP-1) to (SLIP-3))
SB = Slipbase - Bolted Down (see SMD(SLIP-1) to (SLIP-3))

Sign Mounting Designation

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

IF REQUIRED

XXXXX (X) XX (X-XXXX)
LARAA ARAATAT,

Non-breakaway
portion of
support
(i.e., stub).

Surface

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

2. HIGHWAY
INTERSECTION
AHEAD
0 to 6 ft
7.5 f+ max
Travel 7.0 ft min *
Lane H 1
YO
Paved
Shou | der

LESS THAN 6 FT. WIDE

When the shoulder is 6 ft. or less in width,
the sign must be placed at least 12 ft+. from
the edge of the travel lane.

HIGHWAY
INTERSECTION
AHEAD

6 ft min 4ﬂ<444—T

— Greater
than 6 ft

7.5 ft max

Travel 7.0 f+ min *
Lane H Y
D TCA
Paved
Shoulder

GREATER THAN 6 FT. WIDE

When the shoulder is greater than 6 ft in width,
the sign must be placed at least 6 ft+. from the
edge of the shoulder.

kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conver-
sion of this standard to other formats or for incorrect results or damages resulting from its use.

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

DISCLAIMER:

1EXT or 2EXT = Number of Extensions (see SMD(SLIP-1) to (SLIP-3), (TWT)) more than 4 inches above a 60-inch chord
BM = Extruded Wind Beam (see SMD(SLIP-1) to (SLIP-3)) (i.e., typical space between wheel paths).
WC = 1.12 #/ft Wing Channel| (see SMD(SLIP-1) to (SLIP-3))
EXAL = Extruded Aluminum Sign Panels (see SMD(SLIP-3))
-—— = -7 TN
- ~ 7 AN
N than 2 si ,” > ’ \
O more an sign \ A / \
cceptable
posts should be located /’ \\ P / \
within a 7 ft. circle. ° o o T a ol
\ / \ /
- \ - 7 ft. /
— -~ ~ - ~ \
_ N \ 1t / -~ ~ N diameter  ,
, N N diameter 7 N ~ _ circle _~
/ \ ~ _ circle -~ 4 N ~S___--
/ \ -_ - / \
[ \ / \ Not Acceptable
| o Q ! | o Q |
\ ' \
\ ! \ !
\ T . \ 7 . /
N diameter s N diameter v
~ _ circle _~"Not Acceptable ~ _circle _~ Not Acceptable

BEHIND BARRIER

HIGHWAY
INTERSECTION
AHEAD

5 ft minx* —-——‘

Guard

Travel Rail
Lane

AR, |
Paved
Shoul der

BEHIND GUARDRAIL

7.5 ft+ max
n 7.0 fn min *

2 £t minxx HIGHWAY
INTERSECTION
AHEAD
l 7.5 f+ max
Travel gg:ﬁ?::e I 7.0 fn min *

Paved
Shoul der

BEHIND CONCRETE BARRIER

**xSign clearance based on distance required for proper guard rail or concrete barrier performance.

T-INTERSECTION

<

12 ft min ——

6 ft min ——
7.5 ft max
7.0 ft min *

Travel pt
Lane #
2,
Paved
Shoul der B

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

WEST | [ EAST
(259 259
| [=

_Paved Shoulder _ _ _ _ _ _ _ _ _ -

Edge of Travel Lane

-G e - -amm A o -G
=S

TYPICAL SIGN ATTACHMENT DETAIL

SIGNS WITH PLAQUES

Single Signs

Back-to-Back

DATE:
FILE:

U-bol+ Signs

Nylon washer, flat —~~

washer, lock washer, g ,ﬁ Sign Panel 7.5 £+ max

nut p
Clamp - - 7.0 f+ min *

=1]—Nut, lock
\\L—‘ washer
Travel
Sign

~—Nut, lock Clamp Paved

Nylon washer, flat
washer, lock washer,
nut

Sign Panel

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

E lsign Panel
_/

Clamp Bolt
Nylon washer, flat
\\* Sign Bolt

washer, lock washer,

nut
When two sign clamps are used to mount signs

RESTRICTED RIGHT-OF-WAY

* Signs shall be mounted using the following condition

that results in the greatest sign elevation:

(1) a minimum of 7 to a maximum of 7.5 feet above the

edge of the travel

lane or

(When 6 f+ min.

is not possible.)

EAST

=

M. P.

FARM
ROAD

Shoulder

) — |

“ When a supplemental plaque

or secondary sign is used,
the 7 ft sign height is
measured to the bottom of
the supplemental plaque
or secondary sign.

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

head per ASTM A307 with nut and helical-spring lock

washer. The approximate bolt lengths for various post Pipe Dicmeter Specific Clamp | Universal Clamp

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

right. The bolt length may need to be adjusted ! -

depending upon field conditions. 2 1/2" nominal 3or 31/2" 3 1/2 or 4" Face of
3" nominal 31/2 or 4" 4172 Curb

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

CURB & GUTTER OR RAISED ISLAND

2 ft
min

2 ft
min

HIGHWAY
INTERSECTION
AHEAD

7.5 ft+ max

ﬁ{/

7.0 ft min * Face of
n ¥ Curb
&
Vs

Max i mum
possible | HIGHWAY
INTERSECTION
AHEAD
7.5 f+ max
7.0 f+ min *
Travel
Lane
'FEEEEFZzz2az
Paved
Shoulder

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

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

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

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

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

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

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

g Texas Department of Transportation
I Traffic Operdations Division

SIGN MOUNTING DETAILS
SMALL ROADSIDE SIGNS
GENERAL NOTES & DETAILS

SMD (GEN) -08

©T><DOT July 2002 Miv: TXDOT ‘CK: TXDOT ‘Ww: TXDOT ‘CK: TXDOT
9-08 REVISIONS CUNT [sZCT Jus HIGHWAY
SH 158
DIST CUUNTY SHEZT 1.
ODA MIDLAND 44

26A




No warranty of any

kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conver-
sion of this standard to other formats or for incorrect results or damages resulting from its use.

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

DISCLAIMER:

DATE:
FILE:

TRIANGULAR SLIPBASE INSTALLATION GENERAL REQUIREMENTS

GENERAL NOTES:

Post NOTE 1. Slip base shal| be permanently marked to indicate manufacturer. Method, design, and location of
Bol+ 10 BWG Tubing or marking are subject to approval of the TxDOT Traffic Standards Engineer.
e . i i 2. Material used as post with this system shall conform to the fol lowing specifications:
Keeper Plate Schedule 80 Pipe There are various devices approved 10 BWG Tubing (2.87" outside diameter) o %
ee General Note for the Triangular Sl|ipbase System. 0.134" nominal wall thickness
Please reference the Material Producer Seamless or electric-resistance welded steel tubing or pipe
Slip Base N . Steel shall be HSLAS Gr 55 per ASTM A1011 or ASTM A1008
List for approved slip base systems. Other steels may be used if they meet the following:
l ht+tp: //www. txdot. gov/business/producer |ist.htm 55,000 PSI minimum yield strength
I (1m1] D p . 9 . p — 70,000 PSI minimum tensile strength
—_— = |— The devices shall be installed per 20% minimun elongation in 2"
5/8" structural / H Wall thickness (uncoated) shall be within the range of 0.122" to 0.138"
[ [T_11 ] manufacturers’ recommendations. a g
bolts (3), nuts . Outside diameter (uncoated) shall be within the range of 2.867" to 2.883"
(3), and washers Washers Instal lation procedures shall be Galvanization per ASTM A123 or ASTM A653 G210. For precoated steel fubing (ASTM A653), recoat
(6) per ASTM A325 if required by rovided to the Engineer by Contractor tube outside diameter weld seam by metallizing with zinc wire per ASTM B833.
or A44? and manufacturer P g y ° Schedule 80 Pipe (2.875" outside diameter)
galvanized per . / 0.276" nominal wall thickness
Item 445 "Galvanizing. " —_ = Steel tubing per ASTM A500 Gr C

Bolt length is Other seamless or electric-resistance welded steel tubing or pipe with equivalent
2 172", % % outside diameter and wall thickness may be used if they meet the following:
T ] 46,000 PSI minimum yield strength
= ﬁ- 62,000 PSI minimum tensile strength
D 217% minimum elongation in 2"
Wall thickness (uncoated) shall be within the range of 0.248" to 0.304"

e SRR N e oy Outside diameter (uncoated) shal| be within the range of 2.855" to 2.895"
e Galvanization per ASTM A123
oo, 3. See the Traffic Operations Division website for detailed drawings of sign clamps and Texas
T ' A Universal Triangular Slipbase System components. The website address is:
Stub Z;‘l."4 http: //www. txdot. gov/publ ications/traffic. htm
Aggﬁ\\\\\. R 4. Sign supports shall not be spliced except where shown. Sign support posts shall not be spliced
3/4 " diameter hole. ———— “ o ASSEMBLY PROCEDURE
Provide a 36"
7" x 1/2" diameter Foundation
rod or #4 rebar. 1. Prepare 12-inch diameter by 42-inch deep hole. If solid rock is encountered, the depth of the
o foundation may be reduced such that it is embedded a minimum of 18 inches into the solid rock.
Class A concrete N 42" 2. The Engineer may permit batches of concrete less than 2 cubic yards to be mixed with a portable,
Agﬁ\\\\\\' 12" min. motor-driven concrete mixer. For small placements less than 0.5 cubic yards, hand mixing in a
> 24" max. suitable container may be al lowed by Engineer. Concrete shall be Class A.
3. Push the pipe end of the slip base stub into the center of the concrete. Rotate the stub back and
. forth while pushing it down into the concrete to assure good contact between the concrete and stub.
Non're'”foroe? Continue to work the stub into the concrete until it is between 2 to 4 inches above the ground.
concrete footing 4. Plumb the stub. Allow a minimum of 4 days to set, unless otherwise directed by the Engineer.
(shal | be used . 5. The triangular slipbase system is multidirectional and is designed to release when struck from any
unless noted " direction.
elsewhere in the
plans). Foundation : Support
should take approx. 1. Cut support so that the bottom of the sign will be 7 to 7.5 feet above the edge of the travelway
2.5 of of concrete. (i.e., edge of the closest lane) when slip plate is below the edge of pavement or 7 to 7.5 feet
above slip plate when the slip plate is above the edge of the travelway. The cut shall be plumb and
straight.
}_7 12" Dia ——{ 2. Attach sign to support using connections shown. When multiple signs are installed on the same
support, ensure the minimum clearance between each sign is maintained. See SMD(SLIP-2) for
SM RD SGN ASSM TY XXXXX (X) SA (X-XXXX) clearances based on sign types.
CONCRETE ANCHOR Concrete anchor consists of 5/8"
diameter stud bolt with UNC series
bolt threads on the upper end.
- Heavy hex nut per ASTM A563, and
6" min —= hardened washer per ASTM F436. The
to edge stud bolt shall have a minimum
[ T 11 ] or joint yield and ultimate tensile strength
of 50 and 75 KSI, respectively.
Nuts, bolts and washers shall be
galvanized per Item 445, "Galvaniz-
ing." Adhesive type anchors shal | g’ Texas Department of Transportation
have stud bolts installed with Type l Traffic Operations Division
111 epoxy per DMS-6100, "Epoxies
and Adhesives." Adhesive anchors
may be loaded after adequate epoxy
cure time per the manufacturer’'s SIGN MOUNTING DETAILS

recommendations. Top of bolt shall SMALL ROADSIDE SIGNS

extend at least flush with top of

the nut when installed. The anchor, TRIANGULAR SLIPBASE SYSTEM

when installed in 4000 psi normal-

5/8" diameter Concrete Anchor -

g ?}gces éeTbEd a Tinimum 01; weight concrete with a 5 1/2"
" and torque to min. o minimum embedment, shall have a - -
50 ft+-1bs). Anchor may be minimum al lowable tension and shear SMD (SL I P 1 ) 08
expansion or adhesive type. of 3900 and 3100 psi, respectively.
@TXDOT July 2002 Oh: TXDOT ‘CK: TXDOT ‘m-y: TXDOT ‘cx: TXDOT
SM RD SGN ASSM TY XXXXX(X)SB (X-XXXX) 9-08 REVISIONS CURT |SZCT Jus HIGHNAY
SH 158
nIsT COUNTY SHEZT 1w
ODA MIDLAND 45
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No warranty of any

kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conver-
sion of this standard to other formats or for incorrect results or damages resulting from its use.

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

DISCLAIMER:

DATE:
FILE:

= 7N ONE-WAY Gap between
| ] W‘ K N ®6-1) or . N_______ . plaques Nylon washer, — E'.:P _____ 1 GENERAL NOTES:
N C_Jr_2 IR AR N Street Name [ I shall be Aluminum 5/16" x 1 3/4 L ]
A N TELEER T T Sign ! Log s Sign hex bolt with / 1. [ SIGN SUPPORT [# OF POSTS|  MAX. SIGN AREA
(T N co T P —— | N (if required) = —-- Panel nuf, lock washer, —= = 10 BWG ! 16 SF
L7 N L J vy v ,~—1F - % 2 flat washers / 10 BWG 2 32 SF
R N X ) 7N u RN e X = per ASTM A307 Wing Sch 80 1 32 SF
S0 NN L VAR SN \ | me— ! galvanized per Channel Sch 80 2 64 SF
NI b, [ I SR & N A \ Item 445, Sign CI
N A R i N P STOP (R1-1) "Galvanizing. * 1gn & amp . :
1 y’ iy g NI \ , % r 9. (Specific or 2. The Engineer may require that a Schedule 80 post be
N L7 | =1 f \\\ \ / pd YIELDO (R1-2) universal) used in place of a 10 BWG where a sign height is
[N — ) L | | : [N u s i \ abnormal ly high due to a fill slope.
oo &;:,: L= = 4% NN S0 ! \ H Wing 5/16" x 3 3/4" 3. Sign supports shall not be spliced except where shown.
¢ —F’ — \\\ ( v ) e Channe | hex bolt with Sign support posts shall not be spliced.
Tﬁ L . / I AN (N 2 S y nut, lock washer Top View 4, Aluminum sign blanks shall conform to Departmental
I I 1£Y, L J ; NV S T, 2 and flat washer Material Specifications DMS-7110 and shall have the
12, I N S il See . -] |7 =7 Extruded Alum. Windbeam Top View per ASTM A307 . fol lowing minimum thicknesses: 0.080 for signs less
A B ol | | Detail D g (See SMD(2-1)) galvanized per Detail B than 7.5 sq. ft., 0.100 for signs 7.5 to 15 sq. ft.,
IT ) L>JE2 ) 1Y | | L PLAQUE = 1 - variable length Detail A Item 445, "Galvanizing. " and 0.125 for signs greater than 15 sq. ft.
J . STOP = 2 - 32 inch pieces 5. Signs that require specific supports due to reasons
- N Y YIELD = 1 - 8 inch piece in addition to windloading are indicated on the
L & 1 - 32 inch piece . " “REQUIRED SUPPORT" table on this sheet.
SM RD SGN ASSM TY XXXXX(1)XX(T) P Orill 7/16" hole 3/8" x 3 1/2" heavy hex 6. For horizontal rectangular signs fabricated from flat
SM RD SGN ASSM TY XXXXX(1)XX (P-BM) (through) after bolt with nut, lock washer aluminum, T-brackets are used for signs 24 inches or
assembly and install and 2 flat washers per ASTM less in height. U-brackets are used for signs of
$ bolt, nut, 2 flat o / A307 galvanized per greater height.
s - - 1.12 #/ft Wing Channel washers and Item 445 "Galvanizing. " 7. When two triangular slipbase supports are used to
( ‘e 40/ lock washer. i) support a single sign, they shall not be "rigidly"
: —:—Tf f F— —1 = — 7 connected to each other except through the sign panel.
B W g This will allow each support to act independently
| | . Sei 0oA Extender : : ! when impacted by an errant vehicle.
‘ W (max) =6F T ‘ == etal ‘ 8. Wing channel shall meet ASTM A 1011 SS Gr 50 and be
| , H ‘ Il [ galvanized per ASTM A 123,
| | 1 A= L = 9. Excess pipe, wing channel, or windbeam shall be cut
I I 40 |\ See off so that it does not extend beyond the sign panel
I I ¢ N Detail B . (i.e., excess support shall not be visible when the
! Lo~ Detail F ey sign is viewed from the front.) Repair galvanized
{ | 8 r= on  U-Bracket coating at cut support ends per Item 445, "Galvanizing."
it il N e | . ) . 10.Additional route markers may be added vertically,
| | — ‘ Splices shall only be allowed behind the sign substrate. provided the total sign area does not exceed the
' . ! See maximum al lowable amount per Note 1.
" D \\ s ~— Detail © 11.Additional sign clamp required on the "T-bracket" post
T 39 2 etal Nylon washer, T8U Bracket for 24 inch height signs. Place the clamp 3 inches above
W V2 5/16" x 1 3/4" / bottom of sign when possible.
SM RD SGN ASSM TY XXXXX(1)XX(U) . ' hex bolt with 12.Post open ends shall be fitted with Friction Caps.
Aluminum " " X .
L \ 38 38 \ Sign l nut, lock washer, ‘*@*7/—7\‘ 1/2" x 4" heavy 13.Sign blanks shall be the sizes and shapes shown on the
SM RD SON ASSM TY XXXXX (1) XX(U) Pane! l 2 flat washers | |/ hex bolt, nuf, lock plans.
SM RD SGN ASSM TY XXXXX(1)XX (U-WC) | N per ASTM A307 wasrr‘:er and 2 gof
i (See Note 11) alvanized per I —— washers per ASTM
( = I a0 a8 "N ﬂh: ?fem 445, P QHW - — — A307 galvanized per
: | ! | | | | Wing “Galvanizing. " \ \ Item 445,
C_JE_ ) | = ) L = | Channel _|! "Galvanizing. "
VT Ny Extend I I ot R \ S 5/16" x 3/4% ‘ ‘
/ xtender U = I I = | Pamintaietinietiaie i -, X | |
‘/\\‘ﬁ I I ( “ - _ | : hex bolt with | |
| [ \ ! ] [ > | nut, lock washer
N N R : : i | | a2 et vasmers | | REQUIRED SUPPORT
Ut - see B R | | = per ASTM A307 Post SIGN DESCRIPTION SUPPORT
=3 Detail F SEEEAT =35 | | Side View galvanized per 48-inch STOP sign (R1-1) TYTY1()IBOWB!(G1()1)()XX(XP(_TB)M)
Iy R R ‘ ‘ ! Item 445, TY 10BWG (1) XX (T)
| | | | " [ " . _t N -
(B B 11fT 9)IN 1 | 1 | 1 | | [ Galvanizing. Detail E 2 60-inch YIELD sign (R1-2) TY 10BWG (1) XX (P-BM)
- max N = G - RB__ | | I Detail C £ [ 48x16- inch ONE-WAY sicn (RE-1) TY 10BWG (1) XX (T)
s = | S ] \ | SIDE VIEW etai 2 x16-inc ston TY_10BWG (1) XX (P-BM)
! | J L | ! | | | | ! ! § 36x48, 48x36, and 48x48-inch signs TY 10BWG (1) XX (T)
o EEE I __T1__) C_JTL__ o B
C/— | \] " L M ~EEIFEE T1EER \ J TOP VIEW = Sign Clamp 48x60-inch signs TY SBO(1)XX(T)
| ‘“ A’ | | ( “ . I O Extruded (Specific or - - -
| ] " ) \ 1 ) ‘ W (max) =6FT ‘ Aluminum Universal) 48x48-inch signs (diamond or square) TY 10BWG (1)XX(T)
i ’y N s " /! N ) . = O e | e e Windbeam - -
B y s A N R AN S ‘ | oot (see SMD(2-1)) ~ | 48x60-inch signs TY S80 (1)XX(T)
= = C_>J1t-__) >t ) - — " " <
( ) I — =3 F < w 3/8" x 3 1/2" square . . s . _
‘ ‘ ‘( | | \‘ : | | : : : head bolt, nut, flat © @ ®) g 48-inch Advance School X-ing sign (S1-1) TY 10BWG (1)XX(T)
! ! | | | | | ELRNY washer _and_lock washer Sign Clam = 48-inch School X-ing sign (52-1) TY 10BWG (1)XX(T)
! . X J | 8 | per ASTM A307 galvanized | (ég Tt P
- - - | | per Item 445 d pecitic or / Large Arrow sign (W1-6 & W1-T7) TY 10BWG (1)XX(T)
I & = "Galvanizing." (Bolt Universal) Post >,
{ ) length may vary
—Tr-—-—""""7 r— depending on sign .
clamp type and Detail D
3:1?0" " pipe diameter.) g Texas Department of Transportation
I
- - Friction caps may be manufactured from hot rol led 4 Trarflc Operations Division
SM RD SGN ASSYM TY XXXXX (2) XX (P) or cold rolled steel sheets. The minimum sheet metal

SM RD SCN ASSM TY S80(1IXX(U-1EXD) SM RD SGN ASSM TY S80(1)XX (U-2EXT) FRICTION CAP DETAIL thickness shal | be 24 gauge for all cap sizes. SIGN MOUNTING DETAILS

The rim edges shall be reasonably straight and

smooth. Caps shall be sized and formed in such a SMALL ROADSIDE SIGNS

0.25 H +.05" 7

/] N o« e .

W(max) =8FT All dimensions are in english Skirt Al 17 - manner as to produce a drive-on friction fit and

5 o - - T o unless detailed otherwise. Variation I Pipe 0.D. I 1175T'£(’]x have no tendency to rock when seated on the pipe. TR I ANGULAR Sl_ I PBASE SYSTEM
Depth ‘/ -.025"+,010" '? ' The depth shall be sufficient to give positive

|
I Z
protection against entrance of rainwater. They - -
| . ! SMD (SLIP-2)-08

shall be free of sharp creases or indentations

oon oo oo M RO SGN ASSM TY XX0GKX (1D XX(T) e sy - | °”dcz“:"’s:Z|TV"1:\elre‘°zn°:I:i;‘j(')d:'gz::' woating of ©Tx00T_July 2002 I e
. » . . ee Note 12) Pipe 0.D. . D " D‘ g 9-08 REVISIONS cont lszct s HIGHWAY
W +,025"+, 010" zinc in accordance with the requirements of ASTM SH 158

B633 Class FE/ZN 8. Py oo pep—
ODA MIDLAND 46
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END

END

LEGEND

Type 3 Barricade

Channel izing Devices

Heavy Work Vehicle

Truck Mounted
Attenuator (TMA)

Trailer Mounted

Portable Changeable

No warranty of any

D4

D

Flashing Arrow Board Message Sign (PCMS)

Shoulder
<
<&
[]
Ll

Shoulder

ROAD WORK

G20-2
48" X 24"

Sign Traffic Flow

-
<>\ Flag

See note 1)

ROAD WORK
620-2
48" X 24"

SHED(N | =

F lagger

DM‘qimgT Suggested Max imum
esirable Spacing of . Suggested
Posted|Formula|  Taper Lengths Channe | 1zing Spsc'cg.ﬂ Longitudinal
P Devices o 9 [Buffer Space
* 10’ 11’ 12’ on a On a |pistance "8
Offset/OffsetOffset| Taper | Tangent

ETTI=R y 30 150'] 165'| 180°| 30" 60’ | 120 90’

cwie-3aP | XXXFT - 2
30" X 12" 7 35 L=% 205'| 225'| 245'| 35 70° | 160’ 120
20 265'| 295'| 320| 40’ 80’ | 240 1557
15 450" | 495'| 540’ 45’ 90’ | 320 195/

50 500’ | 550’| 600’ 50’ 100’ 400’ 240’

Minimum

Shoul der
<z
<
&>
o>
Shoulder

3X for over 50 MPH |

X for 50 MPH or less

100”
Approx. A

B

Shadow Vehicle with
TMA and high
intensity rotating,

36" X 36"

flashing,
oscillating
or strobe lights.

Work Space

(See notes 3 & 4)

1/2 L

X

200’ Approx.
devices at

20’

spacing

TYPICAL USAGE

SHORT

MOBILE DURATION

SHORT TERM INTERMEDIATE
STATIONARY | TERM STATIONARY

LONG TERM
STATIONARY

v

v

kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conver-
sion of this standard to other formats or for incorrect results or damages resulting from its use.

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

DISCLAIMER:

DATE:
FILE:

> 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’ 707 140’ 800’ 475’
- 15 750’ | 825'| 900’ 75’ 150’ 900’ 540’

@ % Conventional Roads Only
%X Taper lengths have been rounded off.
CW1-6aT L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
m

GENERAL NOTES

1. Flags attached to signs where shown, are REQUIRED.

2. All traffic control devices illustrated 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. 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 eposure

without adversely affecting 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
channel izing devices may be substitutued for the Shadow Vehicle and TMA.

. Additional Shadow Vehicles with TMAs may be positioned in each

closed Iane, on the shoulder or off the paved surface, next to those
shown in order to protect a wider work space.

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

CW1-4R
48" X 48"

) Cw13-1P XX
24" X 24" MPH

Shadow Vehicle wi+h/

TMA and high intensity
x rotating, flashing,
oscillating or strobe
lights. (See notes 3 & 4)

Pavement
Markings

30°

Pavement
Markings

Min.
Work Space

B
S

CW1-6aT
36" X 36"

1/2 L Min,

TCP (2-5qa)

s 6. If this TCP is used for a left lane closure, CW20-5TL "LEFT LANE CLOSED"
signs shall be used and channelizing devices shall be placed on the
cwi-4aL centerline to protect the work space from opposing traffic, with the

48" X 48 arrow board placed in the closed lane near the end of the merging

. X X taper.

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

)
Q 7. Conflicting pavement markings shall be removed for long-term projects.

L

CW20-5TR
48" X 48"

.0

END | =
ROAD WORK

G20-2
48" X 24"

g’ Texas Department of Transportation
CW20-5TR l Traffic Operations Division

48" X 48"
TRAFFIC CONTROL PLAN
LONG TERM LANE CLOSURES
MULTILANE CONVENTIONAL RDS.

TCP(2-5)-12

varvd A

<&
<

o>
o>
b
L

Shou | der
Shoulder

For construction
CW16-3aP or maintenance
—d 30" X 12" contract work,
< specific project
requirements for
shadow vehicles
can be found in
the project
GENERAL NOTES
for Item 502,
Barricades, Signs
and Traffic

END
oW20-1D ROAD WORK

48" X 48" G20-2
(Flags- 48" X 24"
See note 1)

TCP (2-5q) TCP (2-5b)

() TxDOT December 1985 DN: TXDOT ‘CK:TXDOT ‘DW:TXDUT ‘CK:TXDOT

Handl ing.

REVISIONS CONT [SECT JOB HIGHWAY

ONE LANE CLOSED TWO LANES CLOSED

8-95 2-12
See note 1) 1-97 SH 158

4-98 DIST COUNTY SHEET NO.

3-03 ODA MIDLAND 47
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REQUIREMENTS FOR RED BACKGROUND

REGULATORY SIGNS

(STOP, YIELD, DO NOT ENTER AND
WRONG WAY SIGNS)

REQUIREMENTS FOR WHITE BACKGROUND
REGULATORY SIGNS

(EXCLUDING STOP, YIELD, DO NOT ENTER AND
WRONG WAY SIGNS)

No warranty of any

TxDOT assumes no responsibility for the conversion

DO NOT WRONG
ENTER WAY

REQUIREMENTS FOR FOUR
SPECIFIC SIGNS ONLY

SPEED
LIMIT

95

TYPICAL EXAMPLES

SHEETING REQUIREMENTS

SHEETING REQUIREMENTS
USAGE COLOR SIGN FACE MATERIAL
BACKGROUND RED TYPE B OR C SHEETING
BACKGROUND WHITE TYPE B OR C SHEETING
LEGEND & BORDERS WHITE TYPE B OR C SHEETING
LEGEND RED TYPE B OR C SHEETING

AND SYMBOLS

USAGE COLOR SIGN FACE MATERIAL
BACKGROUND WHITE TYPE A SHEETING
BACKGROUND ALL OTHERS TYPE B OR C SHEETING

LEGEND, BORDERS
AND SYMBOLS BLACK ACRYLIC NON-REFLECTIVE FILM
LEGEND, BORDERS ALL OTHER TYPE B OR C SHEETING

REQUIREMENTS FOR WARNING SIGNS

REQUIREMENTS FOR SCHOOL SIGNS

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

TYPICAL EXAMPLES

SCHOOL

SPEED
LIMIT

20

WHEN
FLASHING

TYPICAL EXAMPLES

SHEETING REQUIREMENTS

SHEETING REQUIREMENTS

USAGE COLOR SIGN FACE MATERIAL
FLOURESCENT TYPE B, OR C., SHEETING
BACKGROUND VELLOW FL L
LEGEND & BORDERS BLACK ACRYLIC NON-REFLECTIVE FILM
LEGEND & SYMBOLS ALL OTHER TYPE B OR C SHEETING

DATE:
FILE:

USAGE COLOR SIGN FACE MATERIAL
BACKGROUND WHITE TYPE A SHEETING
FLOURESCENT
BACKGROUND YELLOW GREEN TYPE B OR C_ SHEETING
LEGEND, BORDERS _
AND SYMBOLS BLACK ACRYLIC NON-REFLECTIVE FILM
SYMBOLS RED TYPE B OR C SHEETING

GENERAL NOTES

1.

Signs to be furnished shall be as detailed elsewhere in the plans ond/or as
shown on sign tabulation sheet. Standard sign designs and arrow dimensions
can be found in the "Standard Highway Sign Designs for Texas" (SHSD).

Sign legend shall use the Federal Highway Administration (FHWA)
Standard Highway Alphabets (B, C, D, E, Emod or F).

Loteral spacing between letters ond numerals shall conform with the SHSD,
and any approved changes thereto. Lateral spacing of legend shall provide
a balanced appearance when spacing is not shown.

Black legend and borders shall be appl ied by screening process or cut-out
ocrylic non-reflective blaock film to background sheeting, or combination
thereof.

. White legend and borders shall be opplied by screening process with transparent

colored ink, transparent colored overlay film to white background sheeting or
cut-out white sheeting to colored background sheeting, or combination thereof.

Colored legend shall be applied by screening process with transparent colored
ink, tronsparent colored overlay film or colored sheeting to bockground
sheeting, or combination thereof.

Sign substrate shall be any material that meets the Departmental Material
Specification requirements of DMS-7110 or approved alternative.

Mounting details for roadside mounted signs are shown in the "SMD series"
Stondard Plan Sheets.

ALUMINUM SIGN BLANKS THICKNESS

Square Feet

Minimum Thickness

Less than 7.5 0.080
7.5 to 15 0.100
Greater than 15 0.125

DEPARTMENTAL MATERIAL SPECIFICATIONS

ALUMINUM SIGN BLANKS DMs-7110

SIGN FACE MATERIALS DMS-8300

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

http://www.txdot.gov/

A;§§§‘7® Traffic
> Oge;rgt.ions
I Texas Department of Transportation s,;",’,ﬂg:’d

TYPICAL SIGN
REQUIREMENTS

TSR(4)-13
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

Warning sign TABLE 1
ond rurbI? strip Flagger to # of Rumble GENERAL NOTES LEGEND
sequence in Flagger ADT Strip . . ezzz2 | Type 3 Barricode @8 |Channelizing Devices
opposite direction (Leng;h 01; Work Arrays - 1. Each Rumble Strip Array should yp [ 9
. reag consist of three rumble strips spaced Truck Mounted
1 .
is some os below e it < 4,500 1 . center to center at the spacing shown I | Heavy Work venicie AN | attenuator (TMA)
e > 4,500 ? G in Table 2, placed transverse across Trailer Mounted Portaoble Changeable
<_ 3.500 1 - the lane at locations shown. Flashing Arrow Panel Message Sign (PCMS)
s 174 Mile ! . X
> 3,500 2 2. The CW17-2T "RUMBLE STRIPS AHEAD" =& |sion <p | Trottic Fiow
. < 2.600 1 sign should be located after the <> Flag il O Flagger
172 Mile : . L CW20-1D "ROAD WORK AHEAD sign and
> 2,600 2 [0] . .
- = . o spaced as shown. [f traffic is
1 Mile < 1,600 ! “ 3 observed to be queuing, or is Minimom Suggested Maximum| .
. 2 1,600 2 5 . & expected to queue beyond the Rumble Posted|Formuta| 1 Desirable Spacing of Sign Suggested
> 1 Mile N/A 2 ° . Strips, the CW17-2T sign and the Speed aper Lengths Channelizing spacing |Longitudinal
v o — . . . * % Devices o Buffer Space
8 - 3 3 Pl AN first Rumble Strip Array may be * o g T oo oS X g~
2 > g s |1€] located upstream of the CW20-1D 0 faet 0f Fset0ffoet] Toper | Tanmgent | DiStonce
S 9 . sign as necessary to provide 30 2| 1507] 165'| 180 30" 60 120" 90"
] 0 L needed WS 7 7 7 7 7 7 7
b warning 35 L=6_ 205'| 225" | 245 35 70 160 120
] 0. ) 40 265’ | 295'| 320’ 40° 80" 240 155’
4 - 3. Temporary Rumble Strips will be 45 450°| 495'| 540’ 45° 90’ 320° 195°
'. considered subsidiary to Item 502, 50 500’ | 550'| 600° 50 100" 400’ 240’
* and Sr.10|| be a product Ii§+ed on the 55 L=WS 550°| 605'| 660 55 110° 500 295"
. | —See D°+e 8 ggr\rllpi)cl:el:n-r Work Zone Traffic Control 60 600’ | 660'| 720 60" 120 600" 350"
> ' 65 650°| 715'| 780" 65 130° 700° 410°
(R . . . . . . .
4. Removal of the Temporary Rumble 70 700" | 770" 840 70 140 800 475
= Strips should be accomplished before 75 750°| 825 | 900’ 75’ 150" 900" 540’
removing the advance warning signs.
e ] 5. T Rumble Stri hou 1 d ' % Conventional Roads Only
. Temporary Rumble Strips should no
[ L 2 ‘ ‘ < be used on horizontal curves, |oose *% T?per lengths have been_r?unded of f.
g Rub | & ~ gravel, soft or bleeding asphalt, L:Leng'l'h of Taper (FT) W=Width of Offset(FT)
Strip S * heavily rutted pavements or unpaved S=Posted Speed(MPH)
N ?E;gy surfaces.
Rumble Strip . te 1) — - TYP A A
/-(\E;gynofe 1) — nore - 6. Temporary Rumble Strips shall be SHORT S ORITCTEI;M = I(F:TEERMED
— 3 instal led and maintained as MOBILE H H [ATE LONG TERM
9 per manufacturer’s recommendations. DURATION STATIONARY | TERM STATIONARY [ STATIONARY
B3 Rumb | e N
Strip 2 v v
N Arrays 7. This stondard sheet shall be used
- (See in conjunction with other appropriate
note 1) — — il TCP stondard, TMUTCD typical application
e L 4 or project specific detail for the
project.
. . € Signs ore for illustrotive purposes only., Signs
2 8. The one-lane two-way application may . .
< * . required may vary depending on the TCP, TMUTCD
Rumble Strip utilize a flagger, aon AFAD or a Typicol Applicotion r broject ific detoll
Array based on > portable traffic signal. ypico DD.ICO fon, or project specitic ails
Table 1, this for the project.
g;l?ﬁego%hgﬁ Temporary Rumble Strips may be
the ADT is lower used on freeways or expressways
than the based on engineering judgment.
thresholds shown.
(See note 1) — - < ‘
‘ CW17-2T
x 48" X 48"
- - (See note 2)
= 8 [}
. . 2 o
8 § 3 3
3 3 & &
& &
RUMBLE
0 G e STRIPS
AHEAD /cy17-21 -
48" X 48" 7 *@ Traffic
( not ) Operations
< See note 2 Division
TABLE 2 I Texas Department of Transportation s,a,,f,g,d
‘ ‘ Approximate distance
0y Speed between strips in
‘ - g\gZO)—(IBS an Array
o EMPO UMBLE STRIPS
Cw20-1D
48" X 48"
WZ (RS-1q) WZ (RS- 1b) vt s’
75 mph or Less 75 mph or Less = WZ(RS)-16
> 55 MPH 20° FILE: wzrs16. dgn DNz TxDOT ‘cx: TxDOT‘DW: TxDOT  |ck: TXDOT
RUMBLE STR I PS ON ONE - LANE RUMBL E STR I PS FOR LANE CLOSURE ©TxDOT November 2012 CONT |SECT JOB HIGHWAY
REVISIONS SH 158
TWO-WAY APPLICATION ON CONVENTIONAL ROADWAY e
ODA MIDLAND 49
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