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INDEX OF SHEETS

SHEET NO. DESCRIPTION
1 TITLE SHEET
2 INDEX OF SHEETS

FINAL PLANS

PROJECT LETTING DATE:

CONTRACTOR:

DATE CONTRACTOR BEGAN WORK:

DATE WORK WAS COMPLETED AND ACCEPTED:
FINAL CONTRACT COST:
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80310 &7
VR dicenstO NS 10/2212021
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BEG PROJECT

STA 10+90
0923-17-086
END PROJECT
STA 13+50
0923-17-086
VOLUME 3
CONTRACT CSdJ: 0923-17-088
SCALE 0 1

2 MILES
|
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THE CONSTRUCTION WORK WAS PERFORMED IN
ACCORDANCE WITH THE PLANS AND CONTRACT.

AREA ENGINEER, P.E. DATE

SPECIFICATIONS ADOPTED BY THE TEXAS DEPARTMENT OF
TRANSPORTATION, NOVEMBER 2014 AND SPECIFICATION [TEMS
LISTED AND DATED AS FOLLOWS, SHALL GOVERN ON THIS
PROJECT: REQUIRED CONTRACT PROVISIONS FOR ALL FEDERAL-AID
CONSTRUCTION CONTRACTS (FORM FHWA 1273, MAY, 2012).

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION

O

PLANS OF PROPOSED

STATE HIGHWAY IMPROVEMENT
BR 2B20 (088)

FEDERAL AID PROJECT NO.,

CR 4981
Comanche County

FOR THE CONSTRUCTION OF BRIDGE REPLACEMENT
CONSISTING OF REPLACING BRIDGE AND APPROACHES
at Leon River Draw

LIMITS: ON CR 4981

FED. RD. =T
DIV, NO. FEDERAL AID PROJECT NO. e

6 BR 2021 (887),ETC. 1

STATE [ STATE [

o1eT. COUNTY

TEXAS | 23 | COMANCHE

CONT. [sgm_ [ Jos HIGHWAY NO,

092317088, ETC.[CR 340,ETC

DESIGN SPEED =
ADT (2013) = 50

ADT (2033) = 70
RURAL LOCAL

MEETS OR EXCEEDS EXISTING

LENGTH OF PROJECT

ROADWAY |= 237.08 FT|= 0,045 MI,
BRIDGE |= 22,92 FT|= 0.004 MI.
TOTAL = 260.00 FT|= 0.049 MI.
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EQUATIONS:  NONE
EXCEPTIONS: NONE
NO RAILROAD CROSSINGS - NONE ELIMINATED

REQUIRED SIGNS SHALL BE IN ACCORDANCE WITH
BC (1)-21 THRU BC (12)-21 AND THE "TEXAS
MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES".

10/29/2021

CONCURRENCE:
(—DocuSigned by:

Hliohone & L

N\ 5B0490540F63477
COUNTY JUDGE

®
:f%%?" Texas Department of Transportation

I © 2022 TEXAS DEPARTMENT OF TRANSPORTATION ALL RIGHTS RESERVED.

11/5/2021

SUBMITTED FOR LETTING:

DocuSigned by:

2E74F333C7B14AA...
DISTRICT DESIGN ENGINEER

11/5/2021

RECOMMENDED FOR LETTING:

77D14777834646F ...

DISTRICT DIRECTOR OF TRANSPORTATION
PLANNING AND DEVELOPMENT

11/5/2021

RECOMMENDED FOR LETTING:

DocuSigned by:

Hias kmudli, P.E€.

BB9FD402431A4A3...
DISTRICT ENGINEER
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SHEET SHEET
NUMBER  DESCRIPTION NUMBER  DESCRIPTION
GENERAL BRIDGE DETAILS
1 TITLE SHEET 33 DRAINAGE AREA MAP
2 INDEX OF SHEETS 34 - 35 HYDRAULIC DATA
3 TYPICAL SECTIONS 36 CULVERT LAYOUT
4 OMITTED
5 OMITTED BRIDGE STANDARDS
6 QUANTITY SUMMARIES 37 BCS
7 SURVEY CONTROL INDEX SHEET 38 * CRR
8 - 9 PRIMARY HORIZONTAL AND VERTICAL CONTROL 39 - 40 % MC-5-20
41 * MC-MD
TRAFFIC CONTROL PLAN 42 - 44 % SETB-FW-0
10 TRAFFIC CONTROL PLAN

STORM WATER POLLUTION PREVENTION PLAN

TRAFFIC CONTROL STANDARDS 45 ENVIRONMENTAL PERMITS, ISSUES AND COMMITMENTS (EPIC) oA « THE STANDARD SHEETS SPECIFICALLY IDENTIFIED
11 - 22 = BC(1)-21 THRU BC(12)-21 46 SW3P Fx HAVE BEEN SELECTED BY ME OR UNDER MY RESPONSIBLE
47 SW3P LAYOUT 3. LI SUPERVISION AS BEING APPLICABLE TO THIS PROJECT.
ROADWAY PLAN 48 TEMPORARY CROSSING DETAIL ;GEORGE E. TlLLETl'é ’
23 PLAN AND PROFILE " 3 // —,L(KZZDZ%/
23A HORIZONTAL ALIGNMENT DATA STORM WATER POLLUTION PREVENTION STANDARDS 227%%[ Z{ :7 10/6/2021
49 * EC(1)-16 SIG%XTURE DATE
ROADWAY STANDARDS 50 - 52 % EC(9)-16
24 * D&OM (1) -20
25 * D&OM (2) -20
26 * D&OM(3) -20
27 * D&OM (4) -20
28 * D&OM (5) -20
29 * D&OM (6) -20
30 * D&OM (VIA) -20
31 * WF(1)-10
32 * WF(2)-10
NO. REVISION BY DATE
TEXAS
TRANSPORTATION

SOLUTIONS, INC.

Firm 4 F-19397

==

©2022 I Texas Department of Transportation

INDEX OF SHEETS
CR 4981 AT LEON
RIVER DRAW-2

SHEET 1 OF 1
TID. T TONTROT TCTTON 108
DIV. No. No. No. No. HIGHWAY No.
6 0923 17 086 CR 4981
STATE DISTRICT COUNTY SHEET
TEXAS BWD COMANCHE 2
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EXIST ROW (FENCE) VARIES

CR 4981

EXIST ROW (FENCE) VARIES

Q\
|
|
|

ROADWAY VARIES

| |

I

I

| |

| __ VARIES , VARIES _ |

| |

| |
I

I

| |

APPROXIMATELY 12" -0'

==

EXIST FLEXIBLE PAVEMENT

\EXISTING

GROUND

TRANSITION FROM EXISTING CROSS SLOPE

TRANSITION FROM 2% CROSS SLOPE AT STA 13+00.00 TO EXISTING CROSS SLOPE AT STA 13+50.00

EXISTING CR 4981

APPROACH ROADWAY

EXIST ROW (FENCE) VARIES

¢ CR 4981

EXIST ROW (FENCE) VARIES

|
|
|
|

2'-0" SHLDR 2'-0" SHLDR
/ﬁ 24’ ROADWAY BASE 4\

/| 10’ LANE

|

10" LANE \

}

6"

PROPOSED CR 4981

I
VARIES 1 VARIES

‘/T\—-

FLEXIBLE BASE

t 4: 1 USUAL
3:1 MAX

APPROACH ROADWAY

FROM STA 11+40.00 TO STA 12+24.54
FROM STA 12+47.46 TO STA 13+00.00

PROPOSED BRIDGE CLASS CULVERT STA 12+24.54 TO STA 12+47.46

TRANSITION FROM EXISTING WIDTH TO PROPOSED WIDTH
STA 10+90.00 TO 11+40.00
STA 13+00.00 TO 13+50.00

SEE PLAN AND PROFILE FOR INTERSECTION CROSS SLOPES (RIGHT)

AT STA 10+90 TO 2% CROSS SLOPE AT STA 11+40.00 (LEFT)

(LEFT AND RIGHT)

ITEM CODE DESCRIPTION UNIT QUANTITY
247 6055 FL BS (CMP IN PLC) (TYD) (GR-3) (FINAL POS) CcY 109
FL BS (CMP IN PLC) (TYD) (GR-3) (FINAL POS) EST. @ 44.4 CY/STA (TOTAL 72 CY)

ADDITIONAL FLEX BASE EST. @ 37 CY TOTAL FOR TRANS

NO. REVISION

BY DATE

4
-~

Sy,
MonaL o™

WS SICENSERENT 10/6/2021

TEXAS
TRANSPORTATION
SOLUTIONS, INC.

Firm #F.19397
‘ ®

©2022 I Texas Department of Transportation

TYPICAL SECTIONS

CR 4981 AT LEON
RIVER DRAW-2
SHEET 1 OF 1
T I W Sl oy e
6 0923 17 086 CR 4981
STATE DISTRICT COUNTY SHEET
TEXAS BWD COMANCHE 3
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ROADWAY QUANTITIES

110-6001 132-6005 164-6001 164-6009 164-6011 168-6001 169-6003 SUBSIDIARY 247-6055
BROADCAST SOIL
EXCAVATION &Mﬁ@“ﬁmﬁygb SEED (PERM) SEE8A9?§§;> SEE8A9?§§;> VEGETATIVE RETENTION FERTILIZER i5455<#fwf ég
(ROADWAY) (RURAL) WATERING | BLANKETS (CL
COMP) (TY C) (WARM) (COOL) 3) (FNAL POS)
(SANDY) 1 (TY ©)
cY cy SY Sy SY MG SY TON cy
119 16 145 72 72 4 300 0.01 109
ROADWAY QUANTITIES FENCE SUMMARY
506-6038 506-6039 506-6041 506-6043 530-6016 552-6003 | 552-6008
WIRE FENCE | WIRE FENCE
TEMP SEDMT TEMP SEDMT BIODEG EROSN | BIODEG EROSN DRIVEWAYS LOCATION STA. - STA. (WATER
CONT FENCE CONT FENCE CONT LOGS CONT LOGS (BASE) Ty © GAP)
(INSTALL) (REMOVE) | (INSTL) (12")|  (REMOVE)
LF LF
LF LF LF LF SY 10+75.00 - 13+50.00 260 50
525 525 40 40 61
DELINEATOR & OBJECT STl e =

MARKERS SUMMARY

©658-6047

INSTL OM ASSM

(OM-2Y) (WC) GND

EA

4

PREPARING ROW SUMMARY

100-6002
LOCATION STA. - STA. PREPARING ROW
STA
10+75.00 13+50. 00 2.6
TOTAL 2.6

ITEM 552-6003 WILL BE USED FOR PERMANENT & TEMP FENCING:
THE FENCE LOCATION MUST BE APPROVED BY THE ENGINEER BEFORE BUILDING

PERMANENT FENCING TO BE LOCATED AS CLOSE TO EXISTING FENCE AS POSSIBLE UNLESS
OTHERWISE DIRECTED BY THE ENGINEER

REMOVAL SUMMARY

BRACES ESTIMATED @ 8 EA

NO.

REVISION

BY DATE

496-6009 ©58-6060
REMOV STR REMOVE DELIN &
LOCATION STA. - STA, (BRIDGE O - 99 OBJECT MARKER
FT LENGTH) ASSMS
EA EA
10+75.00 - 13+50.00 1 4
TOTAL 1 4

W TEXAS

TRANSPORTATION
SOLUTIONS, INC.

Firm #F.19397

= o

©2022 I Texas Department of Transportation

QUANTITY SUMMARIES

CR 4981

AT LEON

RIVER DRAW-2

SHEET 1 OF 1
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CR4981 @ Leon River_Index.dgn

2020-07-08

CONTROL POINTS (SURFACE COORDINATES)
POINT NORTH EAST ELEVATION STATION OFFSET LT/RT DESCRIPTION
CP10 10,771,896.960 2,845,178.762 1,242.649' N/A N/A N/A 3 1/2" ALUMINUM DISK SET IN CONCRETE
CP11 10,772,622.870 2,845,418.812 1,248.287' 12+65.31 14.47' LT 3 1/2" ALUMINUM DISK SET IN CONCRETE
CP12 10,773,311.323 2,845,439.900 1,244.119' N/A N/A N/A 3 1/2" ALUMINUM DISK SET IN CONCRETE
CURVE 1
PI STATION - 10+97.75 \\ &
DELTA - 03° 58' 23" (RT)
DEGREE OF CURVE = 07° 09’ 43" CP11
TANGENT - 27.75
LENGTH - 55.48 © - . -
BeOSTaTION 2 30%6%0 o < ’ =
CP10 PT STATION = 11+25.48 < s o
X — X —— X —— X —— X —— X —— X —— X —— X —— X — X — X — X —— X — X — X — X — X — X — X ¢ X -,_ |[x — x|, S
S I S . — S _— S o o
- CR 4981 e, : - L
o
x—x—x—x—x—x*x‘x‘x—x‘X'X—X*X’—X’_‘X’—X_X—X;X_é XXX N14°58'49"E
4 CURVE 2
o PL STATION = 12+59.63
DELTA - 05° 357 59" (LT)
DEGREE OF CURVE = 03° 02’ 52"
TANGENT - 91,94
LENGTH - 183,74
RADIUS - 1880.00
PC STATION = 11+67.69
PT STATION - 13+51.43
| HEREBY CERTIFY THAT THE HORIZONTAL AND
VERTICAL DATA SHOWN HEREON WAS
DETERMINED BY A FIELD SURVEY ON FEBRUARY
14, 2020 UTILIZING THE TxDOT VIRTUAL
. REFERENCE SYSTEM RTK NETWORK AND IS
\ CORRECTLY SHOWN HEREON.
NOTES:

1. THE SURVEY CONTROL INFORMATION HAS BEEN ACCEPTED AND
INCORPORATED INTO THIS PS&E" WHICH IS SIGNED, SEALED AND
DATED BY A TEXAS PROFESSIONAL ENGINEER.

2. ALL COORDINATES SHOWN HEREON ARE BASED ON THE TEXAS
COORDINATE SYSTEM, CENTRAL ZONE (4203), NORTH AMERICAN
DATUM OF 1983 (2011 ADJ: EPOCH 2010.00)

3. THE VERTICAL DATUM FOR THIS PROJECT IS THE NAVD 1988 (CORS
2011), U.S. SURVEY FEET.

4. ALL COORDINATE VALUES ARE BASED UPON AN AVERAGE OF FOUR
180 EPOCH OBSERVATIONS UTILIZING THE TxDOT VRS NETWORK.

5. COORDINATES AND DISTANCES ARE U.S. SURVEY FEET. DISPLAYED
IN SURFACE VALUES USING THE SURFACE ADJUSTMENT FACTOR
1.00003 (0.9999700009)

C AT ayfespo

Eric A. Kreiner Date
RPLS No. 5320

GRAPHIC SCALE

1"

"=100" (11"x17")

COMANCHE COUNTY, TEXAS

CP12

NO. REVISION

BY DATE

SURVEYING -AERIAL MAPPING ~ -ENGINEERING

Surveying and Mapping, LLC. (SAM)
1341 W. Mockingbird Lane, Suite 400W
Dallas, Tx 75247 - (214) 631-7888
FIRM REGISTRATION NO. F-1937
TBPLS REGISTRATION NO. 10064301

W TEXAS

SOLUTIONS, INC.

TRANSPORTATION

R #F-19307

=

©2020 I Texas Department of Transportation

SURVEY CONTROL
INDEX SHEET

CR 4981 @ LEON RIVER
1 OF 1
W e [ [
6 0923 17 086 CR 4981

STATE DISTRICT

COUNTY

SHEET
No.

BWD

TEXAS

COMANCHE

7




CR4981 @ Leon River_H&V.dgn

2020-07-08

"WEIGHT LIMIT
TANDEM AXLE
24000 LBS"

SIGN

/

X

"WEIGHT LIMIT
AXLE OF TANDEM

10000 LBS"

I HEREBY CERTIFY THAT THE
HORIZONTAL AND VERTICAL DATA
SHOWN HEREON WAS DETERMINED
BY A FIELD SURVEY ON FEBRUARY
14, 2020 UTILIZING THE TxDOT
VIRTUAL REFERENCE SYSTEM RTK
NETWORK AND IS CORRECTLY

COMANCHE COUNTY SCALE FACTOR: 1.00003

SURFACE ENGLISH CO-ORDS

NORTHING: 10,771, 896.960

EASTING: 2,845,178.762

STATE PLANE ENGLISH CO-ORDS

NORTHING: 10,771,573.813

EASTING: 2,845,093.409

ELEVATIONS ARE NAVD 88 BASED UPON TXDOT VRS RTK NETWORK

COMANCHE COUNTY SCALE FACTOR: 1.00003

SURFACE ENGLISH CO-ORDS

NORTHING: 10, 772,622.870

EASTING: 2,845,418.812

STATE PLANE ENGLISH CO-ORDS

NORTHING: 10,772,299, 701

EASTING: 2,845, 333.452

ELEVATIONS ARE NAVD 88 BASED UPON TXDOT VRS RTK NETWORK

N N SHOWN HEREON.
N. T.S. 5/ N. T.S.
=
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X 0 S &/ o7/08[20
5 Eric A. Kreiner = Date
/ / X RPLS No. 5320
4
X X g /
/ 5,7
QL)L/ NO. REVISION BY DATE
i g
D
X
/
CONTROL POINT NO. 10t
APPROXIMATE LOCATION: CONTROL POINT NO. 11:
A P P ROX I MA T E L OC A T I ON H ?;ﬁewn%ﬂandk_Mip%inl?, LL% ('tSAy(I))OW
. |OCH |ng 1T ane, suite
" " " + _ Dallas, Tx 75247 - (214) 631-7888
3 1727 ALUMINUM DISK SET IN CONCRETE STAMPED "CP107, /=300 FEET SOUTHI 5 1, 2v ALUMINUM DISK SET IN CONCRETE STAMPED "CP11", +/- 130 FEET TBPLS REGISTRATION N0, 10064301
OF THE INTERSECTION OF COUNTY ROAD 4981 AND COUNTY ROAD 497, 551
" . , NORTH OF THE INTERSECTION OF COUNTY ROAD 4981 AND COUNTY ROAD 497,
SOUTHWEST OF A "WEIGHT LIMIT TANDEM AXLE 24000 LBS" SIGN, 10’ EAST OF , ) TEXAS
A BARBED WIRE FENCE AND 2’ WEST OF THE WEST EDGE OF PAVEMENT OF COUNTY | ©°' NORTH OF THE NORTHWEST CORNER OF THE BRIDGE DECK, 29° SOUTH OF TRANSPORTATION
ROAD 4981 A "WEIGHT LIMIT AXLE OF TANDEM 10000 LBS" SIGN, AND 21’ WEST OF THE SOLUTIONS, INC.
: WEST EDGE OF PAVEMENT OF COUNTY ROAD 4981,
US SURVEY FEET _ , US SURVEY FEET ©2020 I Texas Department of Transportation
NAVD 88 ELEVATION= 1,242,649 )
5 NAVD 88 ELEVATION= 1,248,287
DATE SET: FEBRUARY 14, 2020 DATE <ET: FEBRUARY 14 2020
MONUMENT: 3 1/2% ALUMINUM DISK SET IN CONCRETE STAMPED "CP10 MONUMENT: 3 1/2" ALUMINUM DISK SET IN CONCRETE STAMPED "“CP11"

PRIMARY HORIZONTAL
AND VERTICAL CONTROL
CR 4981 @ LEON RIVER

1 OF 2

HIGHWAY No.

o)
=m|
z 3|
s

CONTROL SECTION JOB
No. No. No.

<9

086 CR 4981

6 0923 17

SHEET
COUNTY No.

STATE DISTRICT

TEXAS BWD COMANCHE 8




CR4981 @ Leon River_H&V.dgn

2020-07-08

I HEREBY CERTIFY THAT THE
HORIZONTAL AND VERTICAL DATA
SHOWN HEREON WAS DETERMINED
BY A FIELD SURVEY ON FEBRUARY
14, 2020 UTILIZING THE TxDOT
VIRTUAL REFERENCE SYSTEM RTK
NETWORK AND IS CORRECTLY
SHOWN HEREON,

% 5320 v
s A0

o7 /oe/zo
Eric A. Kreiner = Date
RPLS No. 5320
NO. REVISION BY | DATE

CONTROL POINT NO. 12:
APPROXIMATE LOCATION:

3 172" ALUMINUM DISK SET IN CONCRETE STAMPED "CP12", +/- 856 FEET
NORTHWEST OF THE INTERSECTION OF COUNTY ROAD 4981 AND COUNTY ROAD 497,
143" NORTHWEST OF A GRAVEL DRIVE, 10" WEST OF A BARBED WIRE FENCE, AND
2’ EAST OF THE EAST EDGE OF PAVEMENT OF COUNTY ROAD 4981,

US SURVEY FEET

NAVD 88 ELEVATION= 1,244.119°

DATE SET: FEBRUARY 14,2020

MONUMENT: 3 1/2" ALUMINUM DISK SET IN CONCRETE STAMPED "CP12"
EASTLAND COUNTY SCALE FACTOR: 1.00003

SURFACE ENGLISH CO-ORDS

NORTHING: 10,773,311.323

EASTING: 2,845,439.900

STATE PLANE ENGLISH CO-ORDS

NORTHING: 10,772,988.133

EASTING: 2,845, 354.539

ELEVATIONS ARE NAVD 88 BASED UPON TXDOT VRS RTK NETWORK

Surveying and Mapping, LLC. (SAM)
1341 W. Mockingbird Lane, Suite 400W
Dallas, Tx 75247 - (214) 631-7888
FIRM REGISTRATION NO. F-1937
TBPLS REGISTRATION NO. 10064301

TEXAS
TRANSPORTATION
SOLUTIONS, INC.

mesinn
=k

©2020 I Texas Department of Transportation

PRIMARY HORIZONTAL
AND VERTICAL CONTROL
CR 4981 @ LEON RIVER

2 OF 2

HIGHWAY No.

o)
=m|
z 3|
s

CONTROL SECTION JOB
No. No. No.

<9

6 0923 17 086 CR 4981

STATE DISTRICT COUNTY SiiET

TEXAS BWD COMANCHE 9
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M4-10R
DETOUR g 4404

ROAD CLOSED
TO
THRU TRAFFIC

®

M4-10L
48”><36H

ROAD CLOSED
TO
THRU TRAFFIC

@

R11-4
60"X30"

R11-4
60"X30"

S CR 4981 N
DETOUR

~
o
ESAN
>
WO
o0

e
END
DETOUR| 24xi="

END
ROAD WORK

® ©®

GENERAL NOTES:

SIGNS SHALL BE PLACED IN ACCORDANCE WITH THE BARRICADE AND
CONSTRUCTION STANDARDS OR AS DIRECTED BY THE ENGINEER

OTHER SIGNS AS DETAILED IN THE BARRICADE AND CONSTRUCTION STANDARDS

AND IN THE MUTCD MAY BE USED AS REQUIRED BY THE ENGINEER IN ORDER TO
PROVIDE FOR THE SAFE PASSAGE OF TRAFFIC THROUGH THE PROJECT.

PAYMENT FOR ALL SUCH SIGNS, BARRICADES OR TRAFFIC CONTROL DEVICES

SHALL BE CONSIDERED SUBSIDIARY TO ITEM 502 "BARRICADES, SIGNS AND TRAFFIC
HANDL ING. "

PROVIDE ACCESS TO AND FROM DRIVEWAYS AND ALL ADJACENT PROPERTY AT ALL TIMES

G20-2
48"X24"

PROJECT

LEGEND
TJ 4 SIGN
—— TY III BARRICADES
(<]
DETOUR LENGTH 4.08 MILES
ADT (2013): 50
% TRUCK: 5
ADDRESS
G20-6T
CITY 487X60" R OAD Rt o
STATE 487X30"
CONTRACTOR CLOSED
'f’jfﬂl'A’Jl'A'ﬂ
. f’)'ﬂd’)l’A’Zl;
- ]
LOCATION | ¢ .
> Vo VOV E4L
TYP III BARRICADE RAIL

OBEY
WARNING

SIGNS
STATE LAW

TRAFFIC CONTROL SEQUENCE

THE CONTRATOR SHALL BE REQUIRED TO SUBMIT A DETAILED
SCHEDULE OF WORK TO THE AREA ENGINEER PRIOR TO THE BEGINNING
OF CONSTRUCTION, WHICH GENERALLY CONFORMS TO THE FOLLOWING
SEQUENCE:

1
2

498

%, 101002

h oz PR

N HoENSERENT 10/22/2021
WRONAL S~

SO

TEXAS
TRANSPORTATION
SOLUTIONS, INC.

Firm #F.19397
‘ ®

©2022 I Texas Department of Transportation

INSTALL PROJECT LIMIT SIGNING AND BARRICADES AND SW3P
PRIOR TO BEGINNING ANY OTHER WORK.

ALL ROAD CLOSURE SIGNING SHALL BE IN PLACE PRIOR TO ANY
ACTIVITIES WHICH WILL PROHIBIT THROUGH TRAFFIC AND SHALL
BE PLACED MORE THAN 24 HOURS PRIOR TO SUCH ACTIVITY.
COMPLETE THE CONSTRUCTION OF THE BRIDGE AND APPROACHES
ACCORDING TO THE PLANS AND SPECIFICATIONS AND AS
DIRECTED BY THE ENGINEER.

THE ROADWAY SHALL BE OPEN TO THROUGH TRAFFIC AS SOON AS

TRAFFIC CONTROL PLAN
CR 4981 AT LEON
RIVER DRAW-2

SHEET 1 OF 1

DETERMINED PRACTICAL BY THE ENGINEER

FED. RD CONTROL ECTION JOB
No. No.

DIV. No. No. HIGHWAY No.

COMPLETE ALL OTHER WORK AS DIRECTED BY THE ENGINEER

6 0923 17 086 CR 4981

STATE DISTRICT COUNTY SHNEOE.T

TEXAS BWD COMANCHE 10




DISCLAIMER:

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 dama

10/6/2021  3:00

DATE:
FILE:

ges resulting from its use

. dgn

pw: //tts-pw. bentley.com: tts-pw-01/Documents/0223.002 WA 3 - CR Brown Comanche Co/Cadd/Standards/TCP/BC-21

10.

1.

12.

13.

BARRICADE AND CONSTRUCTION (BC) STANDARD SHEETS GENERAL NOTES:

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

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

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

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

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

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 Streetfs," the TxDOT "Roadway
Design Manual" or engineering judgment.

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 tThe 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.

The Engineer may require duplicate warning signs on the median side of
divided highways where median width will permit and ftraffic volumes
justify the signing.

All signs shall be constructed in accordance with the details found in the
"Standard Highway Sign Designs for Texas," latest edition. Sign details
not shown in this manual shall be shown in the plans or the Engineer shal l
provide a detail to the Contractor before the sign is manufactured.

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

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

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

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

Inactive equipment and work vehicles, including workers’ private vehicles
must be parked away from travel Ianes. They should be as close to the
right-of-way |ine as possible, or located behind a barrier or guardrail,
or as approved by the Engineer.

WORKER SAFETY NOTES:

Workers on foot who are exposed to fraffic or to construction equipment

within the right-of-way shall wear high-visibility safety apparel

meeting

the requirements of ISEA "American National Standard for High-Visibility

Apparel,

or equivalent revisions, and labeled as ANSI 107-2004 standard

performance for Class 2 or 3 risk exposure. Class 3 garments should be

considered for high traffic volume work areas or night time work

Except in emergency situations, flagger stations shall be illuminated

when flagging is used at night.

COMPLIANT WORKZONE TRAFFIC CONTROL DEVICES

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

Traffic Control Devices List" (CWZTCD) describes pre-qualified products

and their sources.

Work zone traffic control devices shall be compliant with the Manual

Assessing safety Hardware (MASH).

THE DOCUMENTS BELOW CAN BE FOUND ON-LINE AT
http://www.txdot.gov

COMPLIANT WORK ZONE TRAFFIC CONTROL DEVICES LIST (CWZTCD)

DEPARTMENTAL MATERIAL SPECIFICATIONS (DMS)

MATERIAL PRODUCER LIST (MPL)

ROADWAY DESIGN MANUAL - SEE "MANUALS (ONLINE MANUALS)"

STANDARD HIGHWAY SIGN DESIGNS FOR TEXAS (SHSD)

TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (TMUTCD)

TRAFFIC ENGINEERING STANDARD SHEETS

for

SHEET 1

OF

12

I Texas Department of Transportation

Traffic
Safety
Division
Standard

BC(1)-21

BARRICADE AND CONSTRUCTION
GENERAL NOTES
AND REQUIREMENTS

FILE: bc-21.dgn

DN: TxDOT ‘CK=TXDOT‘DW= TxDOT  |ck: TxDOT

©TxDOT November 2002
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1,5,6
TYPICAL LOCATION OF CROSSROAD SIGNS TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING
T-INTERSECTION %«EOGRIKN
ROAD WORK % %G20-9TP | 70NE
<= NEXT X MILES SPACING
END . NEXT X MILES => TRAFFIC SIZE
ROAD WORK (Omh\‘o:o\ 520107 ¥ ¥R20-5T FINES
c20-2 see Note - DOUBLE P . i
# i and 4 % % R20-50TP| et NS‘SM Conventional| Expressway/ Psosfedd SSG‘STHA
ROAD WORK umber Road Freeway peed | >pac ng
| { O <= NEXT X MILES or Series X
OO\ . o . N % %620-2bT [ WORK ZONE 620-1bTL —
X q 4
CROSSROAD 5 q Eag? MPH (Apprx.)
X X & X ‘
k * o INTERSECTED 1 Block - City <= 1000"-1500" - Hwy X cw22 48" x 48" 48" x 48" 30 120
ROADWAY 1000" -1500" - Hwy => 1 Block - City CcW23 35 160
b b - X < o
= = e R I CW25 40 240
ROAD WORK \ o b N 25 320
<5 NEXT X MILES 620-1bTR| TOAD WORK CW1, Cw2
NEXT X MILES => NEXT X MILES => 80’ csy | O ’ ’ 50 400
620-1aT END : Limit WORK. ZONE CWT, CW8, 36" x 36" | 48" x 48"
9 (Optional ROAD WORK min. = 620-2bT % % 002
oo Note BEGIN BEGIN CW9, CW1t, 55 5
1 ond 4) 620-24F WORK G20-5T | ROAD, WORK < CW14 60 6002
¥ % 620-9TP | 70NE
NAME - S 65 7002
1+ May be mounted on back of "ROAD WORK AHEAD" (CW20-1D) sign with approval of Engineer. TRAFFIC 620-6T ooess |7 CW3, Cw4, >
(See note 2 below) % % R20-5T FINES STATE CW5. CW6 48" x 48" 48" x 48" 70 800
DOUBLE CONTRACTOR ! ? 2
1. The typical minimum signing on a crossroad approach should be a "ROAD WORK AHEAD" (CW20-1D)sign and a R20-50TP| END Cw8-3, 75 900
(620-2) "END ROAD WORK" sign, unless noted otherwise in plans. xx QTP oicts ROAD WORK CW10, CW12 80 10002
2. The Engineer may use the reduced size 36" x 36" ROAD WORK AHEAD (CW20-1D) sign mounted back to back 620-2 3
with the reduced size 36" x 18" "END ROAD WORK"(G20-2) sign on low volume crossroads (see Note 4 under * *
"Typical Construction Warning Sign Size and Spacing"). See the "Standard Highway Sign Designs for
Texas" manual for sign details. The Engineer may omit the advance warning signs on low volume i . . L. .
crossroads. The Engineer will determine whether a road is low volume as per TMUTCD Part 5. This CSJ LIMITS AT T-INTERSECTION % For typical sign spacings on divided highways, expressways and freeways,
information shall be shown in the plans. see Part 6 of the "Texas Manual on Uniform Traffic Control Devices"
3. Based on existing field conditions, the Engineer/Inspector may require additional signs such as FLAGGER 1. The Engineer will determine the types ond location of any additional fraffic control devices, (TMUTCD} typical application diagrams or TCP Standard Sheets,
AHEAD, LOOSE GRAVEL, or other appropriate signs. When additional signs are required, these signs will such as a flagger and occompomymg s'\gng, or other signs, fhat should be used when work is . X . . .
be considered part of the minimum requirements. The Engineer/Inspector will determine the proper being performed at or near an intersection. A\ Minimum distance from work area to first Advance Warning sign nearest the
location and spacing of any sign not shown on the BC sheets, Traffic Control Plan sheets or the Work ) ) . work area and/or distance between each additional sign.
Zone Standard Sheets. 2. If construction closes the road at a T-intersection, the Contractor shall place the "CONTRACTOR
4. The "ROAD WORK NEXT X MILES® (G20-1aT)sign shall be required at high volume crossroads to advise NAME" (G20-6T) sign behind the Type 3 Borricodes for the road closure (see BC(10) also). GENERAL NOTES
motorists of the length of construction in either direction from the intersection. The Engineer The "ROAD Y‘VORK NEXT X MILES" left arrow(G20-1bTL) and "ROAD WORK NEXT X MILES" rignt arrow 1. Special or larger size signs may be used as necessary.
will determine whether a roadway is considered high volume. (G20-1bTR) " signs shall be replaced by the detour signing called for in the plans.
5. Additional traffic control devices may be shown elsewhere in the plans for higher volume crossroads. 2. Distance between signs should be increased as required to have 1500 feet
6. When work occurs in the intersection area, appropriate traffic control devices, as shown elsewhere in advance warning.
- g
the plans or as determined by the Engineer/Inspector, shall be in place.
3. Distance between signs should be increased as required to have 1/2 mile
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING AT THE CSJ LIMITS or more advance warning.
WORK AREAS IN MULTIPLE LOCATIONS WITHIN CSJ LIMITS » 0 o
X % G20-9TP |BEGIN 4, 36" x 36" "ROAD WORK AHEAD" (CW20-1D)signs may be used on low volume
SPEED ;VSSEK crossroads at the discretion of the Engineer as per TMUTCD Part 5. See
BEGIN %) LIMIT TRAFFIC STAY ALERT OBEY Note 2 under "Typical Location of Crossroad Signs".
20-5T _y | NoT KRR20-5T 1 F s WARNING
* %6 ROAD WORK R4-1 . . . . -
NEXT X MILES los [PASS DOUBLE SIGNS 5, Only diamond shaped warning sign sizes are indicated.
CW20-1D NAME appropriate) - ity STATE LAW
CW1-4R % % G20-6T ADDRESS CW20-1D R2-1% % \X % R20 SGTpﬁmmw TALK OR TEXT LATER 6. See sign size listing in "TMUTCD", Sign Appendix or the "Standard Highway
"A’SEX ___STAIE G20-10T % X R20-3T% % Sign Designs for Texas" manual for complete Iist of available sign design
CONTRACTOR .
3X XX - Type 3 Barricade or X X X X X X X sizes.
e CW20- 1D up wy CWI3-1P il .
channelizing devices
| o }/ A o 0o 0o0.o 4 4 q 4 4 4 4

d
/ < N e i, < CEGEND
&, T | °0 0 T T - - - I I — Type 3 Barricade
— T e .
' |
1

—/ Channelizing Devices
| => WORK => Beginning of SPEED/ b D
o D SPACE = NO-PASSING R2-1| LIMIT D - Sign
3% Bgsqggéwzmg CSy Limit b a0 l'ine should <><> 620-2bT % %
ROAD WORK 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 620-2 % % location NOTES X Spacing chart or the
within the project I|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.
to be placed on the G20-1 series signs and "BEGIN ROAD
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM OF THE CSJ LIMITS BEGIN WORK NEXT X MILES® (G20-5T)sign for each specific project. SHEET 2 OF 12
IS <> > X XG20-9TP VZVgSé STAY ALERT This distance shall replace the "X" and shall be rounded
F BEGIN SPEED OBEY to the nearest whole mile with the approval of the Engineer. é@ Traffic
% %620-5T| ROAD WORK'| | "}y TRAFFIC WARNING No decimals shall be used. Safety
ROAD NEXT X MILES * KR20-5T | FINES SIONS I Texas Department of Transportation Dhvision
CLOSED|Ryy-2 CW1-4L s >< >< DOUBLE STATE LAW [0 The "BEGIN WORK ZONE" (G20-9TP) and "END WORK ZONE" (G20-2bT) anda
Type 3 M X620-6T am X % R20-50TP AR:JEH;?EENT TALK OR TEXT LATER R30I shal |l be used as shown on the sample |ayout when advance
<:| CWI-6  Borricade or  cwi3-1p —owmacoi | R2-1 G20-10T 39 signs are required outside the CSJ Limits. They inform the

channel izing CW20-1E

devices

xx i f i leavi £ th K

) 1ing cutetde ine 60 Limits where iraftic fine may dousie | BARRICADE AND CONSTRUCTION
X X X it K t.

) ; ; ; ; | workers are presen PROJECT L IMI T

%% CSJ limit signing is required for highway construction and

\ 1 } maintenance work, with the exception of mobile operations.
| <=
4 % e E— e e e — e e e e e E— Q Area for placement of "ROAD WORK AHEAD" (CW20-1D)sign BC (2) _ 2]
Channelizing [S——CSJ Limit => and other signs or devices as called for on the Traffic
T [\? Devices ‘ Control Plan. FILE: bc-21. dgn DN: TXDOT ‘m TXDOT‘DW: TxDOT |ck: TxDOT
P X R2-1 R November 2002
WORK g] END »%;\SPEED <><> <> Contractor will install g regulatory speed |imit sign at © 001 ORvEestf(:NS cont | eeeT o0 oy
SPACE R0 LIMIT D The end of the work zome. 0923 17| 086 CR 4981
>< >< WORK_ZONE [620- 26T % % 9-07 8-14 DIST COUNTY SHEET NO.
620-2% % 7-13 5-21 BWD COMANCHE 12
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TYPICAL APPLICATION OF WORK ZONE SPEED LIMIT SIGNS

Work zone speed |imits shall be regulatory, established in accordance with the "Procedures for Establishing Speed Zones, "

and approved by the Texas Transportation Commission, or by City Ordinance when within Incorporated City Limits.

Reduced speeds should only be posted in the vicinity

Sioning shown o sy of work activity and not throughout the entire project.
See BC(2) for LIMITS (R2-1) shall be removed

additional advance

Regulatory work zone speed signs

Signing shown for
one direction only.
See BC(2) for
additional advance

Csd

conditions and factors impacting allowable regulatory construction speed

zone reduction see TxDOT form #1204 in the TxDOT e-form system. BC (3) _ 2]
FiLE: be-21. dgn on: TxDOT  Jex: TxDOT [ow: TxDOT [eks TxDOT
©TxDOT Novemper 2002 conT [ sect Jo8 HIGHWAY
9-07 SREV;SIONS 092317 086 CR 4981
DIST COUNTY SHEET NO.
13 o BWD COMANCHE 13

LIMITS
signing. or covered during periods when they are not needed. signing. //
|
I
| |
o | ‘o o ‘o o ‘o ‘o o o 1 <
‘ See General ‘ ‘ ‘ See General
(750" - 1500") Note 4 See General Note 4 (750" - 1500") Note 4
| \ \
WORK
620-5aP
SPEED
LIMIT 2 WORK 1 620-50p ZONE SPEED SPEED
e ZONE SPEED LIMIT WORK WORK LIMIT
0O 60 SPEED LIMIT 70 ZONE | 620-50P ZONE | 620-5aP
R2-1 LIMIT 6 O R2-1 SPEED SPEED 7 O R2-1
CW3-5 R2-1 LIMIT
6 O CW3-5 éM6 R2-1 6 O R2-1
GUIDANCE FOR USE:
LONG/INTERMEDIATE TERM WORK ZONE SPEED LIMITS GENERAL NOTES
This type of work zone speed |imit should be included on the design of 1. Regulatory work zone speed limits should be used only for sections of construction
the traffic control plans when restricted geometrics with a lower design projects where speed control is of major imporfance.
speed are present in the work zone and modification of fhe geometrics 1o 2. Regulatory work zone speed |imit signs shall be placed on supports at a 7 foot minimum
a higher design speed is not feasible. mounting height.
Long/ Intermediate Term Work Zone Speed Limit signs, when approved as described 3. ipeed ZﬁnZ.sng oref\puschﬁed for one direction of ftravel and are normally posted
above, should be posted and visible to the motorist when work activity is present. or eac frecrion ot fravel.
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 fto 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 to 1 mile
b) substantial alteration of roadway geometrics (diversions)
¢) construction detours 5. Regulatory speed |imit signs shall have black legend and border on a white reflective
d) grade background (See "Reflective Sheeting" on BC(4)).
e) width
f) other conditions readily apparent to the driver 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 |imit signs "WORK ZONE" (G20-5aP) plaque and fthe "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. % — Dsiglfseig’n
in fthe tfraveled 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 fo 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 CONSTRUCTION
(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
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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 maintain signs in a straight and plumb condition and/or as directed by the Engineer.
12 min. 2. Wooden sign posts shall be painted white.
ﬂ 3. Barricades shall NOT be used as sign supports.
2 4. All signs shall be installed in accordance with the plans or as directed by the Engineer. Signs shall be used to regulate, warn, and
minimum guide the fraveling public safely through the work zone.
from 5. The Contractor may furnish either the sign design shown in the plans or in the "Standard Highway Sign Designs for Texas" (SHSD). The
° curb Engineer/Inspector may require the Contractor to furnish other work zone signs that are shown in the TMUTCD but may have been omitted
S = from the plans. Any variation in the plans shall be documented by written agreement between the Engineer and the Contractor's
2 o Responsible Person. All changes must be documented in writing before being implemented. This can include documenting the changes in
o 2 X X TXX the Inspector’s TxDOT diary and having both the Inspector and Contractor initial and date the agreed upon changes.
) o P H 6. The Contractor shall furnish sign supports listed in the "Compliant Work Zone Traffic Control Device List" (CWZTCD) for small roadside
_ 7.0° min. _ . o T signs. Supports for temporary large roadside signs shall meet the requirements detailed on the Temporary Large Roadside Signs (TLRS)
Ll 0'-6 9.0’ max. 21 6 or 7.0 min. a 7.0° min. standard sheets. The Contractor shall install the sign support in accordance with the manufacturer’s recommendations. If there is a question
oS 7 ot o 9.0 max. xy N 9.0 6.0' min regarding installation procedures, the Contractor shall furnish the Engineer a copy of the manufacturer’s installation recommendations so
= — | greater . max. vy o the Enai Tfy th + .
gineer can verify the correct procedures are being followed.
l 7. The Contractor is responsible for installing signs on approved supports and replacing signs with damaged or cracked substrates and/or
damaged or marred reflective sheeting as directed by the Engineer/Inspector.
_\ “Q 77 ‘ J ‘A 8. Identification markings may be shown only on the back of the sign substrate. The maximum height of letters and/or company logos used
Paved \\//\\\///k\//g/“//\? Paved \\//\\\///é\//i\\///\\ % el X for identification shall be 1 inch.
shoulder N shoul der N X 2%{ 9. The Contractor shall replace damaged wood posts. New or damaged wood sign posts shall not be spliced.
7 DURATION OF WORK (ags defined by the "Texas Manugl on Uniform Traffic Control Devices" Part 6)
% When placing skid supports on unlevel ground, the leg post lengths must be adjusted so the sign appears straight and plumb. 1. The types of sign supports, Sign mounting height,the size of signs, and the type of sign substrates can vary based on the fype of

work being performed. The Engineer is responsible for selecting the appropriate size sign for the type of work being performed. The
Contractor is responsible for ensuring the sign support, sign mounting height and substrate meets manufacturer’s recommendations in
regard to crashworthiness and duration of work requirements.

Objects shall NOT be placed under skids as a means of leveling.

% % Wnen 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. a. LOHQ’JFSW'H stationary f'work that occupies a \o<':0‘rion morelfhon 3 days. . ) ) ) )
b. Intermediate-term stationary - work that occupies @ location more than one daylight period up to 3 days, or nighttime work lasting

more than one hour.
c. Short-term stationary - daytime work that occupies a location for more than 1 hour in @ single daylight period.
Suppor t ATTACHMENT FOR SIGN SUPPORTS Attachment to wooden supports d. Short, duration - work that occupies a location up to 1 hour.
shall not will be by bolts and nuts e. Mobile - work that moves continuously or intermittently (stopping for up to approximately 15 minutes.)

T protrude or screws. Use TxDOT's or SIGN MOUNTING HEIGHT

3:00

10/6/2021
pw: //tts-pw. bentley.com: tts-pw-01/Documents/0223. 002 WA 3

DATE:
FILE:

above sign manufacturer’s recommended 1. The bottom of Long-term/Intermediate-term signs shall be at least 7 feetf, but not more than 9 feet, above the paved surface, except
n procedures for attaching sign as shown for supplemental plagues mounted below other signs.
/ substrates to other types of 2. mz Sggzgrg of Short-term/Short Duration signs shall be a minimum of 1 foot above the pavement surface but no more than 2 feet above
4 sign supports 3. Long-term/Intermediate-term Signs may be used in Iieu of Short-term/Short Duration signing.
\Val Y Support / / 4. Short-term/Short Duration signs shall be used only during daylight and shall be removed at the end of the workday or raised to
shall not 1 appropriate Long-term/Intermediate sign height.
FHME~ protrude LI 5. Regulatory signs shall be mounted at least 7 feet, but not more than 9 feet, above the paved surface regardless of work duration.
0 H:HEL above sign P OR Nails shall NOT SIZE OF SIGNS
- “ ‘ : 1. The Contractor shall furnish the sign sizes shown on BC (2) unless otherwise shown in the plans or as directed by the Engineer.
o be allowed. SIGN SUBSTRATES
Each sign 1. The Contractor shall ensure the sign substrate is installed in accordance with the manufacturer’s recommendations for the type of sign
RE RRESENT . M shall be attached support that is being used. The CWZTCD lists each substrate that can be used on the different types and models of sign supports.
Sign supports shall - . A 2. "Mesh" type materials are NOT an approved sign substrate, regardless of the tightness of the weave.
extend more than e directly to the sSign 3. All wooden individual sign panels fabricated from 2 or more pieces shall have one or more plywood cleat, 1/2" thick by 6" wide,
1/2 way up the SUDDOI’T Mulﬂple fastened to the back of the sign and extending fully across the sign. The cleat shall be attached to the back of the sign using wood
back of the sign R ' screws that do not penetrate the face of the sign panel. The screws shall be placed on both sides of the splice and spaced at 6"
substrate. - signs shall not be centers. The Engineer may approve other methods of splicing the sign face.
FRONT ELEVATION joined or spliced by REFLECTIVE SHEETING
Wood, metal or any means. Wood 1. Al sfgrjs sr.on be retroreflective and corjsfrucfed of sheeting meeting the c.o[or gmd rgfrofref\ecﬂvﬁy requirements of DMS-8300
: : . for rigid signs or DMS-8310 for roll-up signs. The web address for DMS specifications is shown on BC(1).
Fiber Reinforced Plastic + hal | +b i . . i . . .
SupporTs sha no e 2. White sheeting, meeting the requirements of DMS-8300 Type A, shall be used for signs with a white background.
Splicing embedded perforated square metal tubing in order to extend post extended or repoired 3. Orange sheeting, meeting the requirements of DMS-8300 Type Bp or Type Cp , shall be used for rigid signs with orange backgrounds.
height will only be allowed when the splice is made using four bolts, two SIDE ELEVATION by spl icing or SIGN LETTERS
above and two below the spice point. Splice must be located entirely behind Wood 1. All sign letters and numbers shall be clear, and open rounded type uppercase alphabet letters as approved by the Federal Highway
the sign substrate, not near the base of the support. Splice insert lengths other means. Administration (FHWA) and as published in the "Standard Highway Sign Design for Texas" manual. Signs, letters and numbers shall be of
should be at least 5 times nominal post size, centered on the splice and first class workmanship in accordance with Department Standards and Specifications.
of at least the same gauge material. REMOVING OR COVERING
1. When sign messages may be confusing or do not apply, the signs shall be removed or completely covered.
STOP/SLOW PADDLES CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS 2. Long-ferm stationary or intermediate stationary signs installed on square metal fubing may be turned away from fraffic 90 degrees when
. i the sign message is not applicable. This technique may not be used for signs installed in the median of divided highways or near any
1. STOP/SLOW paddles are the primary method fo control HVOH“‘C WITHIN THE PROJECT LIMITS intersections where the sign may be seen from approaching traffic.
by flaggers. The STOP/SLOW paddle size should be 24" x 24". 1. Permanent signs are used to give notice of traffic laws or regulations, call 3. Signs installed on wooden skids shall not be furned at 90 degree angles to the roadway. These signs should be removed or completely
2. STOP/SLOW paddles shall be retroreflectorized when used at night. . Lo . . K covered when not required
SLOW paddles may be attached to a staff with a minimum attention to conditions that are potentially hazardous to traffic operations, _ : . . . . . .
3. STOP/ pe Yy : show route designations, destinations, directions, distonces, services, points 4, When signs are covered, the material used shall be opaque, such as heavy mil black plastic, or other materials which will cover the
length of 6 fo the bottom of the sign. ! ! ! ! ' entire sign face and maintain their opaque properties under automobile headlights at night, without damaging the sign sheeting.

4. Any lights incorporated into the STOP or SLOW paddle faces of interest, and other geographical, recreational, specific service (LOGO), or

shall only be as specifically described in Section 6E.03 cultural information. Drivers proceeding through g work zone need the same, Burlop shall NOT be used to cover signs.

Duct tape or other adhesive material shall NOT be affixed to a sign face.

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

5
X . . X 6.
Hand Signaling Devices in the TMUTCD. if not better route guidance as normally installed on a roadway without 7.
S
1

A N 2. When permanent regulat ing sig flict with work conditi IGN SUPPORT WEIGHTS SHEET 4 OF 12
. en permanent regulatory or warning signs conflict with work zone conditions, - . . .
remove or cover the permanent signs until the permanent sign message matches ' g?e;Zle‘)ggssd?ggréiyreggr‘wgzT;p?egzesg;dwir‘wgmz ;2 bzzz from turning over, the use N Traffic
. . g?cgogfz%;gm‘ﬂm' For details for covering large guide signs see the 2. The sandbags will be tied shut to keep the sand from spilling and to maintain a —7 ' Dsiglfseigln
24 24 ) constant weight. . . . I Texas Department of Transportation Standard
3. When existing permanent signs are moved and relocated due to construction 3. Rock, concrete, iron, steel or ofher solid objects shall not be permitted
purposes, they shall be visible to motorists at all times. for use as sign support weights.

S H . . 4. Sandbags should weigh a minimum of 35 Ibs and @ maximum of 50 Ibs.
4. If existing signs are to be relocated on their original supports, they shall be 5. Sandbags shall be made of o durdble material that tears upon vehicular

instal led hworthy b h the SMD Standard sheets. The si : 0
5 shol | meet tha required mountng helghts shown on the BC Shoets or tho D inpoct. Rubber (such as tire Inner tubes) shall NOT be used. BARRICADE AND CONSTRUCTION

T

24" stondards. Thi K should b B dor ih Tt tom T 6. Rubber ballasts designed for channelizing devices should not be used for
andards. 18 work shou € pal or under fthe appropriafe pay item for ballast on portable sign supports. Sign supports designed and manufactured
Backgraund = Red whi Bockground - Oronge relocating existing signs. with rubber bases may be used when shown on the CWZTCD Iist. TEMPORARY S I GN NOTES
egend & Borger - Wnite Legend & Border - Black 7 Sandbags shall only be placed along or laid over the base supports of the
5. If permanent signs are to be removed and relocated using temporary supports, ' 99 Y. p 9 PP
traffic control device and shall not be suspended above ground level or
SHEETING REQUIREMENTS (WHEN USED AT NIGHT) Kw;SCoTrgcfgr ;hai\ use@mzw%gh{.s:pp?:s as sho;«n‘(‘m fhi EE smndgrddsheef? hung with rope, wire, chains or other fasteners. Sandbags shall be placed
sTandard sheefs or the IST. € signs shall mee € required mounting along the length of the skids to weigh down the sign support.
USAGE COLOR SIGN FACE MATERIAL heights shown on the BC, or the SMD standard sheets during construction. This work 8. Sandbags shall NOT be placed under the skid and shall not be used to level BC (4 ) - 2 1
BACKGROUND RED TYPE B OR C SHEETING should be paid for under the appropriate pay item for relocating existing signs. sign supports placed on slopes. P, bo-21. dan o TxD0T ‘CK: TxDOT‘Dw: X007 Tee 10T
BACKGROUND ORANGE TYPE Bs OR C, SHEETING 6. Any sign or traffic control device that is struck or damaged by the Contractor FLAGS ON SIGNS © TxDOT November 2002 coNT | sEcT JoB HIGHWAY
LEGEND & BORDER WHITE TYPE B OR C SHEETING or his/her construction equipment shall be replaced as soon as possible by the I. Flags may be used to draw attention to warning signs. When used, the flag shall REVISIONS 0923/ 17| 086 CR 4981
Contractor to ensure proper guidance for the motorists. This will be subsidiary be 16 inches square or larger and shall be orange or fluorescent red-orange in 9-07 8-14 oist oty SHEET NO.
LEGEND & BORDER BLACK ACRYLIC NON-REFLECTIVE FILM to Item 502. color. Flags shall not be allowed to cover any portion of the sign face. 7-13  5-21 BWD COMANCHE 14
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. " Sign > Sign Sign s
% Max imum 24 2><_6 f} P 5
% Max imum 4x4 mmn I 12 sq. ft. of L ﬁ/sk\d E E »~ Post E 2 o~ Post Post—l| [
21 sq. ft. of wooi N N sign face %6 H ol os g
sign face POST  2x6 . MH HR g
- 27 2x6 NH HH o
e N S~ s HE A :
o3 i i
’ | : i ¢ sy E
* %4x4 . :e o olg f P
wood DTMK 60 ax4 ?3 1|4 desiraple desirable o
post 72" oc block K \: R . o
oo 'S | ol 18 o
a) HH K o . :
l — HH HH 34" min. in Optional HE :
Imi LA % Xax4 Length of skids may so 48" strong soils, | reinforcing HH
Top wood be increased for t|e| minimum o2 55" min. in sleeve ——={1 %) 34" min. in o] Base
additional stability. oo HE weak soils. (1/2" larger B strong soils See the CWZTCD ‘ Post
See BC(4) post e ole than sign [oys | W L for embedment. || |
for sign " Top HH oo . ole 55" min. in o
" . 2x4 x 40 olo oo post) x 18 oo N o
30 height 24" // See BC(4) K Anchor Stub MK HR weak soils. :
i i " 2x4 bra slo nchor Stu olo o|o
requirement — %6 fﬁglzggﬂ ?;4, x4 brace HE (174" 1arger |5|3 Anchor Stub oo E
i olo . oo " ofo
i requirement 3/8" bolts w/nuts iR than sign A (174" larger |32
[ Il [ M L or 3/8" x 3 1/2" E E post) ————= E H fha:)swgm § E i
L || | L AN = . ° post) —————=|
[— | [ (min.) lag HE HB sle ¢
E— \ ‘\W screws N L
F o % T Front 4x4 block 4x4 block Oire o Tz OPTION 5
Fromt Side Side irect Embedmen (Anchor Stub and Reinforcing Sleeve)) WING CHANNEL
PERFORATED SQUARE METAL TUBING Lop-spl Tce/base
% LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS G OU D OU ED SIG SU O S
Refer to the CWZTCD and the manufacturer’s installation procedure for each type sign support
c The maximum sign square footage shall adhere to the manufacturer’'s recommendation.
9 Two post installations can be used for larger signs
; 16 sq. ft. or less of any rigid sign WEDGE ANCHORS
@ 9 sq. ft. or less- substrate listed in section J.2.d of Both steel and plastic Wedge Anchor Systems as shown
~ WOmmnex+.r ded the CWZTCD, except 5/8" plywood. on the SMD Standard Sheets may be used as femporary
% . u . 1/2" plywood is al lowed. sign supports for signs up to 10 square feet of sign
N thinwal I plastic face. They may be set in concrete or in sturdy soils
> sign only if approved by the Engineer. (See web address for
N r© "Traffic Engineering Standard Sheets" on BC(1))
§ H % 3/8" x 3" i)r 5 polt
i° per support) joining
g il sign panel and supports OTHER DES I GNS
% EE MORE DETAILS OF APPROVED LONG/INTERMEDIATE
B io T AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
g I CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION
[¢)
) " "
A 1 .3/4" x 1 3/4" x 11 foot GENERAL NOTES
2 A 12 ga post N
Q ° (DO NOT SPLICE) 13/4 " x 1 3/4 " x 129" @3/8 " X 3" gr. 1. Ngils may be used in the assembly of wooden sign
g o (hole to hole) 12 ga. support R 5 bolt supports, but 3/8" bolts with nuts or 3/8" x 3 1/2"
° i B lag screws must be used on every joint for final
3 : 1 3/4" galv. round telescopes info sleeve 13/4 " x 13/4 " x 129" : g serewe v Jo! ‘
c -f with 5/16" holes N (hole to hole) § 5 .
= o9 " " - o
o ol or 1.3/4" x 1.3/4 N 12 ga. square B 2 2. No more than 2 sign posts shall be placed within g
b ol tub 1374 " 13/4 " 52" (hol f ted o}
@ M square Tubing X X ole > perforared S © 7 ft. circle, except for specific materials noted on the
o« — Ff to ho\e).WZ ga. square perforated _ tubing upright el CWZTCD List.
© Upright must o s tubing diagonal brace o CALALLLL LALLL "
' %e\e§cope/+o ) °l [o o o o s o o o o Ej 44ﬁ\\\\\\\\\\‘*\\\\\\\\\\\\‘_n T T T . - 3. When project is completed, all sign supports and
e} provide 7' height 0 \ Completely welded foundations shall be removed from the project site.
< above  pavement 48" |k L34 " x 1 3/4 " x 32" (hole Z(hofeioxhz?e) around tubing This will be considered subsidiary to Item 502.
N ol to hole) 12 ga. square perforated = é; 12 ga. perforated
154 o[ i - ) " " "
S o L ; : fubing cross brace v tubing skid 2" x 2" x 8 % See BC(4) for definition of "Work Duration. "
by (hole to hole)
S 3/8% X 4-1/2 ar 12 ga. square ¥ % Wood sign posts MUST be one piece. Splicing will
< 5 BOLT (TYP )g ' i . - : per forated NOT be allowed. Posts shall be painted white.
L . ————p- o = tubing sleeve
5 > . welded fo skid [] See the CWZTCD for the type of sign substrate
% pin at angle o I 60 i that can be used for each approved sign support.
3 needed to N
Q <. match sideslope
= 36 SHEET 5 OF 12
! ® Traffic
& é gafety
y Welds to start on I . ivision
® ] . Texas Department of Transportation
j: : opposite sides P P Standard
= . going in opposite
0 ° directions. Minimum .
© ¥ weld, do not 48 —2" x 2" x
2 X back fill puddle. 12 qa. BARRICADE AND CONSTRUCTION
T weld . upright
t R S N TYPICAL SIGN SUPPORT
of weld weld starts here
=| starts
Al here weld 5’
" ;
t smcggd L5_c BASE BC(5) -21
N roe Trew Fiie: bo-21. dgn on: TxDOT Jex: TxDOT [ow: TxDOT [eks TxDOT
2 ©TxDOT Novemper 2002 CoNT | sECT JoB HIGHWAY
. SKID MOUNTED PERFORATED SQUARE STEEL TUBING SIGN SUPPORTS 0923 17| 086 CR 4981
! 9-07 8-14 DIST COUNTY SHEET NO.
= % LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS 13 52 W5 COMANCHE s
99
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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 . PP
(The Engineer may approve other messages not specifical ly covered here.)
PORTABLE CHANGEABLE MESSAGE SIGNS
1. The Engineer/Inspector shall approve all messages used on portable N N o N ° [
mmwwmm%wwsmm(NWL PhGSe ]: Coﬂd|T|oﬂ L|STS PhGSG 2u POSSID|€ COmDOﬂeﬂT L|S+S
2. Messages on PCMS should contain no more than 8 words (about four to
?‘Fgg*”cwi;af*zii per word), nof including simple words such as "T0, Road/Lane/R y List Action to Take/Effect on Travel Location Warning x % Advance
' , - oad/Lane/Ram osure Lis Pt i . . . : :
3. Messages should consist of a single phase, or two phases that P u Other Condition List List List List Notice List
alternate. Three-phase messages are not al lowed. Each phase of the
message should convey a single thought, 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 TH*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 roodway, CLOSED CLOSED XXXX FT NARROWS NEXT XXXXX RATLROAD 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 Sunday evening ot midnight. ROAD RIGHT LN RIGHT LN TWO-WAY USE USE EXIT NEXT MINIMUM BEGINS
Actual days and hours of work should be displayed on the PCMS 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 fhree seconds each. LANES LANES TRAFFIC TRAFFIC US XXX I-XX E US 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. Do not present redundant information on a two-phase message; i.e., CENTER DAYTIME LOOSE UNEVEN TRUCKS WATCH XXXXXXX RIGHT MAY X-X
keeping two lines of the message the same and changing the third line
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 a PCMS. Drivers do not understand the message
13. Do not display messages that scroll horizontally or vertically across NIGHT I-XX SOUTH DETOUR ROUGH WATCH EXPECT US XXX USE NEXT
the face of the sign. LANE EXIT X MILE ROAD FOR DELAYS TO CAUTION FRI-SUN
14. The following table |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
disployed fogether. Words or phrases nof on fhis |ist should not be VARIOUS EXIT XXX ROADWORK ROADWORK EXPECT PREPARE DRIVE XX AM
gobrevioted, uniess snown in fhe THUTCD. LANES CLOSED PAST NEXT DELAYS T0 SAFELY T0
15. PCMS character height should be at least 18 inches for frailer mounted
units, They should be visible from af 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. ﬂucﬁn@wﬁedumH%rmsfhmm a character height of 10 inches EXIT RIGHT LN BUMP US XXX REDUCE END DRIVE NEXT
6 E”dhm‘i?* be{\ig\?\ehfr?rg S* ‘eqi* 420 fef;- 006 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. 1f 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 mal functioned. A pattern such as a series of horizontal solid DRIVEWAY CLOSED STGNAL 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 BLVD ¥ LANES SHIFT in Phase 1 must be used with STAY [N LANE in Phase 2. N % % See Application Guidelines Note 6.
CLOSED L ANE X
Access Road ACCS RD Major MAJ
Alternate ALT Miles MI
Avenue AVE Miles Per Hour MPH
Best Route BEST RTE Minor MNR APPLICATION GUIDELINES WORDING ALTERNATIVES
Sogéevord S%g momdoy‘ ANAggM 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.
Cr‘ gi CANT NOFTE N 2. The 1st phase (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 Nor thbound (route) N 3. A 2nd phase can be selected from the "Action to Take/Effect 3. EAST, WEST, NORTH and SOUTH (or abbreviations E, W, N and S) can
ggggérucﬂon CONST AHD Parking PKING on Travel, Location, General Warning, or Advance Notice be interchanged as appropriate.
CROSSING ING Road RD Phase Lists". 4, Highway names 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 shoulder SHLDR a minimum of 1000 ft+. Each PCMS shall be I|imited 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
Emer gency . 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
Enfrance, 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.
Expressway EXPWY Sunday SUN SHEET 6 OF 12
EXXXAE%; éééXAEg Telephone PHONE e
09 Anea T a TEMP ° rarric
Freeway FRY, FWY Thueadoy THURS PCMS SIGNS WITHIN THE R.O.W. SHALL BE BEHIND GUARDRAIL OR =t Satety.
E;fgg;y Slocked | PAT BLAD To_Downtoun 10 DTN CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4) A 7exas Department of Transportation | geiory
raffic
Hazardous Driving | HAZ DRIVING Travelers TRVLRS PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC ON THE
:QZEFSOUS Material EQSMAT Tuesday TUES UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION
i gh-Occupanc : :
s ecspney_HO Tine Mingfes | TINE WV OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS BARRICADE AND CONSTRUCTION
; er Leve
Highway I VehicTes (5] VER VERS SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT. PORTABLE CHANGEABLE
. L Warning WARN
[nformof fon INFo Wednesday _ WED FULL MATRIX PCMS SIGNS MESSAGE SIGN (PCMS)
Junction JCT x;ghf Limit xT 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 Westbound (route) W CHANGEABLE ME?SAGE SIGNS" above. i ) i i ) . BC (6) - 2 ]
Left Lane LFT LN Wet Pavement WET PVMT 2. When symbol signs, such as the "Flagger Symbol"(CW20-7) are represented graphically on the Full Matrix PCMS sign and, with the approval of the Engineer, it
Lane Closed LN CLOSED Wil Not WONT shall maintain the legibility/visibility requirement Iisted above. FlLe: be-21.dgn o TxDOT [ck: TxDOT[ows TxDOT [ek: TxDOT
Lower Level LWR LEVEL 3. When symbol signs are represented graphically on the Full Matrix PCMS, they shall only supplement the use of the static sign represented, and shall not substitute ©TxDOT Novemper 2002 conT | sect JoB HIGHWAY
Maintenance MAINT for, or replace that sign. REVISIONS 092317 086 CR 4981
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 Ty P
designation # IH-number, US-number, SH-number, FM-number same size arrow. 7-13 5-21 BWD COMANCHE 16
100
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1. Barrier Reflectors shall be pre-qualified, and conform to the color and LOW PROFILE CONCRETE

reflectivity requirements of DMS-8600. A Iist of prequalified Barrier

Reflectors can be found at the Material Producer List web address Barrier Reflector on BARRIER (LPCB) USED

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.

CONCRETE TRAFFIC BARRIER (CTB)

16" tall plastic bracket IN WORK ZONES
\\\ *«\\\\\\\\\\\s LPCB is approved for use in work

zone locations, where the posted
speed is 45mph, or less. See
Roadway Standard Sheet LPCB

Max. spacing of barrier
reflectors is 20 feet.

Attach the delineators as per
manufacturer’s recommendations

Barrier
Reflectors

LOW PROFILE CONCRETE BARRIER (LPCB)

3. Where traffic is on one side of the CTB, two (2) Barrier Reflectors
shall be mounted in approximately the midsection of each section of CTB.
An alternate mounting location is uniformly spaced at one end of each
CTB. This will allow for attachment of a barrier grapple without
damaging the reflector. The Barrier Reflector mounted on the side of
the CTB shall be located directly below the reflector mounted on top of
the barrier, as shown in the detfail above.

4. Wnere CTB separates two-way traffic, three barrier reflectors shall be
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

the detail above

5. When CTB separates traffic traveling in the same direction, no barrier
reflectors will be required on top of the CTB.

6. Barrier Reflector units shall be yellow or white in color to match END TREATMENTS FOR
the edgel ine being supplemented. CTB’S USED
7. Maximum spacing of Barrier Reflectors is forty (40) feet. IN WORK ZONES

8. Pavement markers or temporary flexible-reflective roadway marker tabs
shal | NOT be used as CTB delineation
9. Attachment of Barrier Reflectors to CTB shall be per manufacturer’s

recommendat ions

10.Missing or damaged Barrier Reflectors shall be replaced as directed

by the Engineer

.Single slope barriers shall be delineated as shown on the above detail. treatments and manufacturers

See D & OM (VIA)

Install @ minimum of
3 Barrier Reflectors
as per manufacturer’s
recommendat ions

DELINEATION OF END TREATMENTS

End treatments used on CTB’s in work zones
shall meet the apppropriate crashworthy
standards as defined in the Manual for
Assessing Safety Hardware (MASH). Refer

to the CWZTCD List for approved end

BARRIER REFLECTORS FOR CONCRETE TRAFFIC BARRIER AND ATTENUATORS

WARNING LIGHTS

@® ~

Type C Warning Light or

)
6

Warning lights shall meet the requirements of the TMUTCD

Warning Iights shall NOT be installed on barricades

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 shal
not be used with signs manufactured with Type By or Cr Sheeting meeting the requirements of Departmental Material Specification DMS-8300
Type-C and Type D 360 degree Steady Burn Lights are intended to be used in a series for delineation to supplement other traffic control
devices. Their use shall be as indicated on this sheet and/or other sheets of the plans by the designation "SB"

The Engineer/Inspector or the plans shall specify the location and type of warning Iights to be installed on the traffic control devices.
When required by the Engineer, the Contractor shall furnish a copy of the warning lights certification. The warning |ight manufacturer will
certify the warning lights meet the requirements of the latest ITE Purchase Specifications for Flashing and Steady-Burn Warning Lights
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

The location of warning lights and warning reflectors on drums shall be as shown elsewhere in the plans

WARNING LIGHTS MOUNTED ON PLASTIC DRUMS

approved substitute mounted on a 1
drum adjacent to the travel way. 2.

Type A flashing warning lights are intended to warn drivers that they are approaching or are in a potentially hazardous area

Type A random flashing warning |ights are not intended for delineation and shall not be used in a series

A series of sequential flashing warning |ights placed on channelizing devices to form a merging taper may be used for delineation. If used
the successive flashing of the sequential warning lights should occur from the beginning of the taper to the end of the merging taper in
order to identify the desired vehicle path. The rate of flashing for each light shall be 65 flashes per minute, plus or minus 10 flashes
Type C and D steady-burn warning lights are intended to be used in a series fo delineate the edge of the travel lane on detours, on lane
changes, on lane closures, and on other similar conditions

Type A, Type C and Type D warning lights shall be installed at locations as detailed on other sheets in the plans.

Warning lights shall not be installed on a drum that has a sign, chevron or vertical panel

The maximum spacing for warning |ights on drums should be identical to the channelizing device spacing

WARNING REFLECTORS MOUNTED ON PLASTIC DRUMS AS A SUBSTITUTE FOR TYPE C (STEADY BURN) WARNING LIGHTS

1.

discretion of the Contractor unless otherwise noted in the plans. 2. Refer to the CWZTCD for the requirements of Level 2 or
2. The warning reflector shall be yellow in color and shall be manufactured using a sign substrate approved for use with plastic drums |isted 3 éeze‘ i TmS.CWZTCD . list of 4 T ARROW PANEL’ REFLECTORS’
on the CWZTCD. - Refer fo the C or a Iist of approved TMAs.
3. The warning reflector shall have g minimum retroreflective surface area (one-side) of 30 square inches. 4. T&Aihorg‘;igu‘md on freeways unless ofherwise noted WARN I NG L IGHTS & ATTENUATOR
. . . | e .
forniv reriector oy be rowna & S50 reflector ol be fully relectarized, inciucing e oree e otiocad to e UL teertaes wre i 5. A SRS b used i shor 11 con e postrione
or square.Must have a yellow . i: rh uf :h mu v minimJm o quare inc orr oriz 'ng. y dono ve 1o r crorized where | 30 to 100 feet in advance of the area of crew exposure '7 _ ]
reflective surface area of at least attaches to the drum. . . . . . L . without adversely affecting the work performance. EB(: ( ) 2?
30 square inches 6. The side of the warning reflector facing approaching traffic shall have sheeting meeting the color and retroreflectivity requirements for 6. The only reason a TMA should not be required is when g work P bo-21. 0o o 00T ‘w:TxDOT‘w: 00T o Txd0T
DMS 8300-Type B or Type C. . . . . area is spread down the roadway and the work crew is an -
7. Wnhen used near two-way traffic, both sides of the warning reflector shall be reflectorized. extended distance from the TMA. ©7TxDOT November 2002 CONT | SECT J08 HIGHWAY
8. The warning reflector should be mounted on the side of the handle nearest approaching traffic. REVISIONS 092317 086 CR 4981
9. The maximum spacing for warning reflectors should be identical to the channelizing device spacing requirements. 9-07 8-14 DIST COUNTY SHEET NO.
=13 5-21 BWD COMANCHE 17

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

Arrow Boards may be located behind channelizing devices in place for a shoulder
taper or merging taper, otherwise they shall be delineated with four (4) channelizing
devices placed perpendicular to traffic on the upstream side of traffic

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 lanes

2. Flashing Arrow Boards should not be used on two-lane, two-way roadways, detours, diversions
or work on shoulders unless the "CAUTION" display (see detail below) is used

3. The Engineer/Inspector shall choose all appropriate signs, barricades and/or other traffic
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

° °
[
° ° °
[
o [
° ) OR °
[ 3 ]
° °
[ I ] .. ..
[ ] [ ] ) ° °
[ °
4 CORNER CAUTION ALTERNATING DIAMOND CAUTION [ [ ]
° ° ° ° ° °
° ° ° ° ° °
° o 0o o ° e o 00 o ° ° ° °
° ° ° ° ° [
[ (] ° ° o [
DOUBLE ARROW RIGHT/LEFT ARROW RIGHT/LEFT
(right arrow shown; SEQUENTIAL CHEVRON
left is similar) (right chevron shown;

left is similar)

5. The "CAUTION" display consists of four corner lamps flashing simultaneously, or the Alternating
Diamond Caution mode as shown

6. The straight line caution display is NOT ALLOWED

7. The Flashing Arrow Board shall be capable of minimum 50 percent dimming from rated Iamp voltage
The flashing rate of the Iamps 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
intervals of 25 percent for each sequential phase of the flashing chevron

9. The sequential arrow display is NOT ALLOWED.

10. The flashing arrow display is the TxDOT standard; however, the sequential chevron
display may be used during daylight operations

11. The Flashing Arrow Board shall be mounted on a vehicle, frailer or other suitable support

12. A Flashing Arrow Board SHALL NOT BE USED to laterally shift traffic

13. A full matrix PCMS may be used fto simulate a Flashing Arrow Board provided it meets visibility
flash rate and dimming requirements on this sheet for the same size arrow

14, Minimum mounting height of frailer mounted Arrow Boards should be 7 feet from roadway
to bottom of panel.

REQUIREMENTS
MINIMUM
MINIMUM | MINIMUM NUMBER
TYPE VISIBILITY

SIZE | OF PANEL LAWPS | ' 22 L0 ATTENTION WHEN NOT [N USE, REMOVE
- Flashing Arrow Boards THE ARROW BOARD FROM T
B |30 x 60 13 3/4 mile shal | be equipped with RIGHT-OF -WAY OR PLACE T
; automatic dimming devices. ARROW BOARD BEHIND CONC
C |48 %96 1 I mile TRAFFIC BARRIER OR GUAR

FLASHING ARROW BOARDS

SHEET 7 OF 12

HE

HE
RETE
DRAIL.

TRUCK-MOUNTED ATTENUATORS

=_o

I Texas Department of Transportation

Traffic
Safety
Division
Standard

1.

Truck-mounted attenuators (TMA) used on TxDOT facilities
must meet the requirements outlined in the Manual for
Assessing Safety Hardware (MASH).

BARRICADE AND CONSTRUCTION
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GENERAL NOTES
1. For long term stationary work zones on freeways, drums shall be used as Handle 18" min
the primary channelizing device. T hould not .
2. For intermediate term stationary work zones on freeways, drums should be op shou mo. 9/16 d‘oi (typ
used as the primary channelizing device but may be replaced in taongent allow col lection for mounting
sections by vertical panels, or 42" two-piece cones. In tangent sections, of water or ‘ signs and.
one-piece cones may be used with the approval of the Engineer but only debris warning lights
if personnel are present on the project at all times fo maintain the .
cones in proper position and location. 4" max
3. For short term stationary work zones on freeways, drums are the preferred 4" min
chon@e\?zing devfce but may be rep!oced in tapers, +rqmsi+?oms and tangent 8" max Each drum shal | have
sections by ver#wco} panels, two-piece cones or one-piece cones as (typ) a minimum of 2 orange ( }
approved by the Emg\ne?r. ) ) and 2 white stripes . . . .
4. Drums ond all related items shall comply with the requirements of the using Type A or Type B _18 X_24 %‘Qﬂ . 1? X 24
current version of the "Texas Manual on Uniform Traffic Control Devices" retroreflective (Max imum Sign P\WEHS\OH? Vertical Panel
(TMUTCD) and the "Compliant Work Zone Traffic Control Devices List" 2" max - : sheeting with the Chevron CWI-8, Opposing Traffic Lane mount with diagonals
(CWZTCD). (typ.) top stripe being Divider, Driveway sign D70g, Keep Right  sioping down towards
5. Drums, bases, and related materials shall exhibit good workmanship and . orange. R4 series or other signs as approved travel way
shall be free from objectionable marks or defects that would adversely zl e by Engineer
affect their appearance or serviceability. R
6. The Contractor shall have @ maximum of 24 hours to replace any plastic < § E— ——
drums Id(_emﬁﬁed for replacement by_fhe Engineer/Inspector. The replace- ’ ‘ Pl ywood, Aluminum or Metal sign
ment device must be an approved device. substrates shall NOT be used on
GENERAL DESIGN REQUIREMENTS plastic drums
Pre-qualified plastic drums shall meet the following requirements: Taper to allow .
1. Plastic drums shall be a two-piece design; the "body" of the drum shall for stacking a
be the top portion and the "base" shall be the bottom. minimum of 5 See Ballast
2. The body and base shall lock together in such a manner that the body drums Note 3 SIGNS, CHEVRONS, AND VERTICAL PANELS MOUNTED
separates from the base when impacted by a vehicle traveling at a speed ON PLASTIC DRUMS
of 20 MPH or greater but prevents accidental separation due to normal
handl ing and/or air furbulence created by passing vehicles
3. Plastic drums shall be constructed of |ightweight flexible, and
deformable materials. The Contractor shall NOT use metal drums or
single piece plastic drums as channelization devices or sign supports. 1. Signs used on plastic drums shall be manufactured using
4. Drums shall present a profile that is a minimum of 18 inches in width substrates listed on the CWZTCD.
at the 36 inch height when viewed from any direction. The height of
drum unit (body installed on base) shall be a minimum of 36 inches and 2. Chevrons and other work zone signs with an orange background
a maximum of 42 inches. This detail is not intended shal | be manufactured with Type B or Type C¢ Orange
5. The top of the drum shall have a built-in handle for easy pickup and for fabrication. See note 3 sheeting meeting the color and retroreflectivity requirements
shall be designed to drain water and not collect debris. The handle and the CWZTCD Iist for of DMS-8300, "Sign Face Material," unless otherwise
shall have a minimum of two widely spaced 9/16 inch diameter holes to providers of approved specified in the plans.
al low attachment of a warning |ight, warning reflector unit or approved Detectable Pedestrian
compliant sign. Barricades 3. Vertical Panels shall be manufactured with orange and white
6. The exterior of the drum body shall have a minimum of four alternating sheeting meeting the requirements of DMS-8300 Type A or Type B
oronge and white refroreflective circumferential stripes not less than Continuous smooth Diagonal stripes on Vertical Panels shall slope down foward
4 inches nor greater than 8 inches in width. Any non-reflectorized 36" rail for hand trailing fthe infended fraveled lane.
space between any two adjacent stripes shall not exceed 2 inches in
width. 4, Other sign messages (text or symbolic) may be used as
7. Bases shall have a maximum width of 36 inches, a maximum height of 4 approved by fhe Engineer. Sign dimensions shall not exceed
inches, and a minimum of two footholds of sufficient size to allow base 18 inches in width or 24 inches in height, except for the R9
to be held down while separating the drum body from the base. series signs discussed in nofe 8 below.
8. Plastic drums shall be constructed of ulfra-violet stabilized, orange, . i . .
high-density polyethylene (HDPE) or other approved material. 5. Signs shall be installed using a 1{2 inch bolt (nominal
9. Drum body shall have a maximum unbal lasted weight of 11 Ibs. ond nut, two washers, and one locking washer for each
10.Drum and base shall be marked with manufacturer’s name and mode! number. connection,
Detectable Edge 6. Mounting bolts and nuts shall be fully engaged and
RETROREFLECTIVE SHEETING F) adequately torqued. Bolts should not extend more than 1/2
inch beyond nuts
1. The stripes used on drums shall be constructed of sheeting meeting the
color and retroreflectivity requirements of Departmental Materials 7. Chevrons may be placed on drums on the outside of curves
Specification DMS-8300, "Sign Face Materials." Type A or Type B on merging tapers or on shifting tapers. When used in these
fef\echve sheeting shall be supplied unless otherwise specified . locations, they may be placed on every drum or spaced not
in the plans. 2" Max. more than on every third drum. A minimum of three (3
2. The sheeting shall be suitable for use on and shall adhere to the drum should be used at each location called for in the plans
surface such that, upon vehicular impact, the sheeting shall remain
adhered in-place and exhibit no delaminating, cracking, or loss of DETECTABLE PEDESTRIAN BARRICADES 8. R9-9, R9-10, R9-11 and R9-11a Sidewalk Closed signs which
retroreflectivity other than that loss due to abrasion of the sheeting 1. When existing pedestrian facilities are disrupted, closed, or are 24 inches wide may be mounted on plastic drums, with
sur face. relocated in a TTC zone, the temporary facilities shall be approval of the Engineer
detectable and include accessibility features consistent with
BALLAST the features present in the existing pedestrian facility. Refer
to WZ (BTS-2) for Pedestrian Control requirements for Sidewalk
1. Unballasted bases shall be large enough to hold up to 50 Ibs. of sand. Diversions, Sidewalk Detours ond Crosswalk Closures, SHEET 8 OF 12
This base, when filled with the ballast material, should weigh between 2. Wnere pedestrians with visual disabilities normally use fhe
Lo . ’ . closed sidewalk, a Detectable Pedestrian Barricade shall be é@ Traffic
i5 *‘:S ‘m‘”‘ggm’ and 50 Lbsf‘mﬂgumg The boé‘?s* may Zeﬁ(ﬁdd‘”‘o”i. placed across the full width of the closed sidewalk instead — Sarety.
o three sandbags separate from the base, sand in a sand-filled plastic of a Type 3 Barr|cade. I .
base, or other ballasting devices as approved by the Engineer. Stacking 3. Defecfgg\e pedestrian barricades similar to the one pictured Texas Department of Transportation Standard
of sandbags will be al lowed, however height of sandbags above pavement above, longitudinal channelizing devices, some concrete
surface may not exceed 12 inches. barriers, and wood or chain |ink fencing with a continuous
2. Bases with built-in ballast shall weigh between 40 Ibs. and 50 Ibs. defectable edging can satisfactorily delineate a pedestrian
Built-in ballast can be constructed of an infegral crumb rubber base or path. . R R BARRICADE AND CONSTRUCTION
a solid rubber base. 4. Tape, rope, or plastic cho\r.w strung DeTweem devices i:re not
3. Recycled truck tire sidewalls may be used for ballast on drums approved defeCTGb‘e' C.IO HOT cor_np[y_wwfh The deswgm_sfqndqrgs n the CHANNEL I Z I NG DEV I CES
: for this type of ballast on the CWZTCD Iist. ”Amer\c?hs with Disabilities Act Accessibility Gu\de\\me§
N . (ADAAG) " and should not be used as a control for pedestrian
4. The ballast shall not be heavy objects, water, or any material that movements.
would become hazardous to motorists, pedestrians, or workers when the 5. Warning lights shall not be attached to detectable pedestrian
drum is struck by a vehicle. barricades. . ) BC (8) _ 2 ]
5. When used in regions susceptible to freezing, drums shall have drainage 6. Detectable pedestrian barricades should use 8" nominal barricade
holes in the bottoms so that water will not collect and freeze becoming rails as shown on BC(10) provided that fthe top rail provides FILE: bc-21. dgn on: TxDOT Jex: TxDOT [ow: TxDOT [eks TxDOT
a hazard when struck by a vehicle. e] smoofh continuous rail suitable for hand trailing with no ()TXDOT November 2002 con Tseer oo pr——
6. Ballast shall not be placed on top of drums. splinters, burrs, or shorp edges. VTSI 092 6
7. Adnesives may be used to secure base of drums to pavement. 4-03 8-14 SR o8 CR 4981
9-07 5-21 DIST COUNTY SHEET NO.
7-13 BWD COMANCHE 18
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8" to 12" 8" to 12" 8" to 12" 8" to 12" e 1. The chevron shall be a vertical rectangle with a
ksggggggggggeﬂ minimum size of 12 by 18 inches
‘ ‘ - 2. Chevrons are intended to give notice of a sharp GENERAL NOTES
s g change of alignment with the direction of travel 1. Work Zone channelizing devices illustrated on this sheet may be instal led
= — 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 roadwadys. The Engineer/Inspector shall ensure that spacing and
4 o 4" & Min. horizontal alignment of the roadway. placement is uniform and in accordance with the "Texas Manual on Uniform
See 24" |+ See - ® 3. Chevrons, when used, shall be erected on the out- Traffic Control Devices” (TMUTCD). )
45{i 4" note T min. g 45° 4 note 7 N 3 side of a sharp curve or turn, or on the far side 2. Channelizing devices shgwm on this sheet may hove a dr\vgop\e, f\*ed or
S o of an intersection. They shall be in line with por#ob\g ?ose: The requirement for self-righting channelizing devices must
° ) 8 and ot right angles to approaching traffic. be speclfled in The General NoTes or other plan sheets.
Q 4 S Spacing should be such that the motorist always 3. Channelizing devwce§ on se\ftr\ghfwmg supports shou\d be used in work zone
VP-1R o ' - has three in view, until the change in alignment areas where channelizing devices are frequently impacted by errant vehicles
VP-1L v | 5 eliminates its need. or vehicle related wind gusts making alignment of the channelizing devices
© R . L. difficult to maintain. Locations of these devices shall be detailed else-
Fixed Base S;rfoie ¢ Rigid < . 4. To be effective, the chevron should be visible where in the plans. These devices shall conform to the TMUTCD and the
w/ Approved oun Roadway € L — il E 36 for at least 500 feet. "Compliant Work Zone Traffic Control Devices List" (CWZTCD).
Adhes;ve Base  surface . T Support T o 5. cn i - 4. The Contractor shall maintain devices i lean condition and repla
S g8 . evrons shall be orange with a black nonreflec . € LonTracror S ! InTain devices in a c_e n condition an rep_ ce
\\\\ \ ~ ST 4 IZ 2 1 tive legend. Sheeting for the chevron shall be damaged, nonreflective, faded, or broken devices and bases as required by
77777777 T retroreflective Type Bf  or Type Cf conforming to the Engineer/Inspector. The Contractor shall be required to maintain proper
18 4= Self-righting 12" mini Departmental Material Specification DMS-8300, device spacing and al ignment
‘ Support minimJm = unless noted otherwise. The legend shall meet the 5. Portable bases shall be fabricated from virgin and/or recycled rubber. The
v i 2mbigme”* requirements of DMS-8300. portable bases shall weigh a minimum of 30 Ibs
FIXED ep Fixed Base w/ Approved Adnesive 6. For Long Term Stationary use on tapers or 6. Pavement surfoces_sho\\ be pfepored in a manner that ensures proper bonding
_— (Driveable Base, or Flexible transitions on freeways and divided highways, between the adnesives, the fixed mount bases and the pavement surfoce:
(Rigid or self-righting) Support can be used) self-righting chevrons may be used to supplement Adhe;%vezaiho\é be prepared and applied according to the manufacturer’s
; : recommendat ion
DRIVEABLE plastic drums but not fo replace plastic drums. 7. The installation and removal of channelizing devices shall not cause
detrimental effects to the final pavement surfaces, including pavement
1 Vertical P ls (VP's) . 4 to oh . surface discoloration or surface integrity. Driveable bases shall not be
- Vertical Panels §) are normally used to channelize permitted on final pavement surfaces. The Engineer/Inspector shall approve
; . froffic or divide opposing lanes of traffic. CHEVRONS all application and removal procedures of fixed bases.
8" to 12 2. VP's may be used in daytime or nighttime situations
F;AAAA%% 5? They may be used at the edge of shoulder drop-offs and
— other areas such as lane transitions where positive
daytime and nighttime delineation is required. The
Engineer/Inspector shall refer to the Roadway Design
. Manual for additional requirements on the use VP's
B 4 for drop-offs
e See 3. VP's should be mounted back fo back if used at the edge Minimum Suggested Maximum
min. 4 note 1 36" of cuts adjacent to two-way two lane roadways. Stripes Desirable Spacing of
min. are to be reflective orange and reflective white and @ﬁi;if Formula Taper Lengths Channelizing
should always slope downward ftoward the travel lane. X X Devices
4" 4. VP's used on expressways and freeways or other high 107 "' 12' On a on a
speed roadways, may have more than 270 square inches Of fset|Of fset|Offset| Taper | Tangent
of retroreflective area facing traffic. 30 ,| 1507 1657| 180" 30 60"
5. Self-righting supports are available with portable base. S 7 ” ” 7 ,
See "Compliant Work Zone Traffic Control Devices List" 35 L= 60 2057|225 245 35 0
(CWZTCD). 40 265'| 295'| 320 40 80"
6. Sheeting for the VP's shall be retroreflective Type A or 45 450 | 495'| 540 45" 90’
Type B conforming to Departmental Material Specification - ~ - - -
N DMS-8300, unless noted otherwise. 50 500 5507| 600 50 100
(Rigid or self-righting) 7. Where The helghf of reflective material on.fhe vertical 55 L=Ws 550’ | 605’ | 660 55 110
panel is 36 inches or greater, a panel stripe of ; B ” 7 B
6 inches shall be used, LONGITUDINAL CHANNELIZING DEVICES (LCD) 60 600" | 660"| 720 ©0 120
PORTABLE 65 650"| 715"| 780’ 65’ 130
- 1. LCDs are crashworthy, lightweight, deformable devices that are highly visible, have good target value and 7 7 7 7 7
can be connected ftogether. They are not designed to contain or redirect a vehicle on impact. 70 7007| 7707| 840 70/ 140
VERTICAL PANELS (VPs) § tggz Zgé‘t‘;ebésed instead of a Iine of cones or drums. ' . o _ 75 7501 8251 9001 75/ 150:
. placed in accordance to application and installation requirements specific to the device, and 80 800’ | 880’ | 960 80 160
used only when shown on the CWZTCD Iist
4, LCDs should not be used to provide positive protection for obstacles, pedestrians or workers. KX Taper lengths have been rounded off
5. LCDs shall be supplemented with retroreflective delineation as required for temporary barriers L=Length of Taper (FT.) W=Width of Offset (FT.
S=Posted Speed (MPH)
on BC(7) when placed roughly parallel to the travel lanes
: i syt 6. LCDs used as barricades placed perpendicular to traffic should have at least one row of reflective
- 22??2!%2212;02;‘/?02?392;;r‘wgzrio(glﬁegrirz sheeflgg Teeﬂ?g%heigqu;reme:;s :o:‘bt‘]rr\'igdefrig\sdos.showm on BC(10). Place reflective sheeting SUGGESTED MAXIMUM SPACING OF
normal one-way roadway section to two-way near € Top o e atong e Tu eng ° e device
operation. OTLD's are used on temporary CHANNELTZING DEVICES AND
12" CW6-4 centerlines. The upward and downward arrows MINIMUM DESIRABLE TAPER LENGTHS
e on the sign’s face indicate the direction of WATER BALLASTED SYSTEMS USED AS BARRIERS
= | M I Panel's traffic on either side of the divider. The
(ﬁ\ mounted base is secured to the pavement with an 1. Water ballasted systems used as barriers shall not be used solely to channel ize road users, but also to protect the
[\ back to bock adhesive or rubber weight to minimize movement &8;§Wg§oggeggruggebgggqggrégg?E!SQ%SA for Assessing Safety Hardware (MASH) crashworthiness requirements based on
18" caused by a vehicle impact or wind gust. 2. Water ballasted systems used to channelize vehicular traffic shall be supplemented with retroreflective delineation SHEET 9 OF 12
‘?/’j;;;7y 2. The OTLD may be used in combination with 42" or channelizing devices to improve daytime/nighttime visibility. They may also be supplemented with pavement markings. ‘ ® Traffic
cones or VPs. 3. Water ballasted systems used as barriers shall be placed in accordance to application and installation requirements —— [fgigg;
Portable specific to the device, and used only when shown on the CWZTCD Iist. I ; IVISI
36" Fixed Or, 3. Spacing between the OTLD shall not exceed 500 4, Water ballasted systems used as barriers should not be used for a merging taper except in low speed (less than 45 MPH) Texas Department of Transportation Standard
Drivedble Base feet. 42" cones or VPs placed between urban areas. When used on a taper in a low speed urban area, the taper shall be delineated and the taper length
may be used, the OTLD's should not exceed 100 foot spacing. should be designed to optimize road user operations considering the available geometric conditions
or may be 4. The OTLD shall be orange with a black non- 5. When water ballasted systems usgd as barriers have b\yn+ ends.exposed to traffic, they should be attenuated
Ommozr;?ﬂi. reflective legend. Sheeting for the OTLD shall as per manufacturer recommendations or flared fo @ point outside the clear zone. BARR I CADE AND CONSTRUCT ION
E;;j be retroreflective Type Bf or Type Cg conforming
E' / to Departmental Mofe.zmo\ Specification DMS-8300, If used to channelize pedestrians, longitudinal channelizing devices or water ballasted CHANNEL I Z I NG DEV I CES
! unless noted ofherwise. The legend shall meet systems must have a continuous defectable bottom for users of long canes and the fop
the requirements of DMS-8300. of the unit shall not be less than 32 inches in height
BC (9) -21
HOLLOW OR WATER BALLASTED SYSTEMS USED AS FILE bo-21.dgn o TxDOT [cks TDOT [ow:  TxDOT [cx: TxDOT
©TxDOT Novemper 2002 conT [ sect Jo8 HIGHWAY
OPPOSING TRAFFIC LANE DIVIDERS (OTLD) LONGITUDINAL CHANNELIZING DEVICES OR BARRIERS 592317 086 R 4981
9-07 8-14 DIST COUNTY SHEET NO.
713 572 BWD COMANCHE 19
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TYPE 3 BARRICADES Each roadway of @ /\
divided highway shall be =

. . . . . ! ROAD ADDRESS = - - 1. Where positive redirectional

1. Refer to the Compliant Work Zone Traffic Control Devices List (CWZTCD) barricaded in the same manner. R11-2 CLOSED CITY . capability is provided, drums
for details of the Type 3 Barricades and a |ist of all materials STATE may be omitted.
used in the construction of Type 3 Barricades. CONTRACTOR 2. Plosti tructi fonci

2. Type 3 Barricades shall be used at each end of construction - rlastic construction fencing
Drojgﬁs closed +9 all traffic. ) - T may be used W‘Th d“_JWS 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 furn in detouring. %2% ) — \ 3. Vertical Panels on flexible support
When both right and left turns are provided, the chevron striping may 5 : . may be substituted for drums when the
slope downward in both directions from the center of the barricade. Typical

shoulder width is less than 4 feet.

Where no turns are provided at a closed road, striping should slope ;i Plostic Drum 4, When the shoulder width is greater
downward in both directions toward the center of roadway. - _ .
4. Striping of rails, for the right side of the roadway, should slope ?3) T ’ PERSPECTIVE VIEW than 12 feet, steady-burn lights

may be omitted if drums are used.
These drums 5. Drums must extend the length

are not required of the culvert widening.
on one-way roadway

downward to the left. For the left side of the roadway, striping
should slope downward to the right.

5. ldentification markings may be shown only on the back of the e
barricade rails. The maximum height of letters and/or company logos
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
T. Warning lights shall NOT be installed on barricades. .
8. Where barricades require the use of weights to keep from turning over, -3 I @ Plastic drum
the use of sandbags with dry, cohesionless sand is recommended. The %:H“ ER- g
sandbags will be tied shut to keep the sand from spilling and to The three rails on Type 3 barricades 5 » o I \ Plastic drum with steady burn Iight
maintain a constant weight. Sand bags shall not be stacked in @ manner shal | be reflectorized orange and 10" oy - | (HD or yellow warning reflector
that covers any portion of a barricade rails reflective sheeting. reflective white stripes on one side o= ﬂé @ /\
RocK,}iogcrgfe,db'\ron,hsfe‘:z\ or gfher_sc_ﬂ id o?jg:gffbwi | \dNOT be_ . facing one-way +rgfﬁc and both sides ﬂ ”“‘ M m Z%’ é @ Steady burn warning |ight
permitted. >ondbogs should weigh o minimum o bs and g maximum 0O for two-way traffic. > ] £ g L [ 1| or yellow warning refiector
50 Ibs. Sandbags shall be made of a durable material that tears upon Barricade striping should slant LJ LJ m + 3 . -
. . . : « 3 -
vehicular impact. Rubber (such as tire inner fubes) shall not be used downward in the direction of detour. o5 2
for sandbags. Sandbags shall only be placed along or upon the base € 0 ﬁé % .
supports of the device and shall not be suspended above ground level é © - ;?ggegieogggzzgh?;gDLSZH?CGF?mihgnc:Zvem
or hung with rope, wire, chains or other fasteners. 1. Signs should be mounted on independent supports at a 7 foot . £ 93 g 0 : : fat
9. Sheeting for barricades shall be retroreflective Type A or Type B ’ moinﬂng height in center of rogdwcy Thepz'\gns should be a 8' max. length Type 3 Barricades = 2 A (- width m(_JKes it necessary. (minimum of 2
P H Tl : - . =} and maximum of 4 drums)
conforming to Departmental Material Specification DMS-8300 unless minimum of 10 feet behind Type 3 Barricades < O o
otherwise noted. . L. ) . PLAN VIEW
2. Advance signing shall be as specified elsewhere in the plans.
Barricades shall NOT PLAN VIEW
be used as a sign support.
TYPE 3 BARRICADE (POST AND SKID) TYPICAL APPLICATION CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PROJECT LIMITS

Minimum

nominal Reflective

o Sheeti CONES
A ANANS 7 tnches, ,
min. orange
TYPICAL STRIPING DETAIL FOR BARRICADE RAIL min.
n. i
4’ min., 8 max. - mn v ©
’ il I ;Hm:ﬂ:% rmﬁm‘r: eranee 2““ max.
- 11 I” mmnu min. white 30 min.
42" 2" to 6"
4 e 28" min \ 3" min
st min
stitffener (M MY & & & & & & 4 2
N Fiat rail ) min.
Stiffener may be inside or outside of support, but no more than _ 4\L 41—

2 stiffeners shall be allowed on one barricade.

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

10/6/2021
pw: //tts-pw. bentley.com: tts-pw-01/Documents/0223. 002 WA 3

DATE:
FILE:

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

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

ApDrox. Drums, vertical panels or 42" cones Approx. GD 30 Ibs. including base.
‘ 50" ‘ at 50" maximum spacing \ 50" \

‘ ‘ SHEET 10 OF 12

O 4. Cones or tubular markers shall have white or white and orange reflective BARR I CADE AND CONSTRUCT ION

Min. 2 drums Min. 2 drums 1. Traffic cones and fubular markers shall be predominantly orange, and ® Traffic
or 1 Type 3 or 1 Type 3 meet the height and weight requirements shown above. é Safety
barricade @ barricade 2. One-piece cones have the body and base of the cone molded in one consolidated ITexas Department of Transportation SDth%igl']d
unit. Two-piece cones have a cone shaped body and a separate rubber base,
\ / or ballast, that is added to keep the device upright and in place.
3. Two-piece cones may have a handle or loop extending up to 8" above the minimum
GD height shown, in order to aid in retrieving the device.
O O O O

. bands as shown above. The reflective bands shall have g smooth, sealed
On one-way roads Desiraple outer surface and meet the requirements of Departmental Material CHANNEL I Z I NG DEV I CES
downstream drums stockpile location ch izt . el to troffi Specification DMS-8300 Type A or Type B.
or barricade may be ) tsid annelizing devices parallel to traffic ) . .
X IS outrside should be used when stockpile is 5. 28" cones and tubular markers are generally suitable for short duration and
omitted here clear zone. within 30’ from travel Ilane. short-term stationary work as defined on BC(4). These should not be used
for intermediate-term or long-term stationary work unless personnel is on-site ] O ]
<o to maintain them in their proper upright position. BC ( ) 2
- - - - - - - - - - - - - 6. 42" two-piece cones, vertical panels or drums are suitable for all work zone FILE: bc-21. dgn oN: TxDOT ‘cx: TXDOT‘DW: TXDOT |ck: TXDOT
=> durations, ©TxDOT Novemper 2002 conT | secT 108 HIGHWAY
7. Cones or tubular markers used on each project should be of the same size REVISIONS 092317 086 CR 4981
and shape. 9-07 8-14
TRAFFIC CONTROL FOR MATERIAL STOCKPILES 7213 5-21 ;Iv;; co;o:NNT::HE S“EZUON"'
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Temporary Flexible-Reflective
WORK ZONE PAVEMENT MARKINGS Roadway Marker Tabs DEPARTMENTAL MATERIAL SPECIFICATIONS
PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
GENERAL REMOVAL OF PAVEMENT MARKINGS TRAFFIC BUTTONS PM5-4300
EPOXY AND ADHESIVES -

1. The Contractor shall be responsible for maintaining work zone and 1. Pavement markings that are no longer applicable, could create confusion TOP VIEW FRONT VIEW SIDE VIEW DMS-6100
existing pavement markings, in accordance with the standard or direct a motorist foward or into the closed portion of the roadway BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130
specifications and special provisions, on all roadways open to traffic shall be removed or obliterated before the roadway is opened to traffic. Foo————--—--=--== —T f ] PERVANENT PREFABRICATED PAVEMENT MARKINGS OMS-8240

ithin the CSJ limits unless otherwise stated in the plans. -
whin e m uniess orherwise starec n the pian 2. The above shall not apply to detours in place for less than three . W 7 /J E

2. Color, patterns and dimensions shall be in conformance with the days, where flaggers and/or sufficient channelizing devices are used z 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
P . . . . . TEMPORARY FLEXIBLE, REFLECTIVE

3. Additional supplemental pavement marking details may be found in the 3. Pavement markings shall be removed to the fullest extent possible, - T | ) ROADWAY MARKER TABS DMS-8242

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

Adhesive pad

approved by TxDOT Specification Item 677 for "Eliminating Existin : ; . A . .
4, Pavement markings shall be installed in accordance with the TMUTCD Pg\?emem MZer S ng Morkers" 9 9 Height of sheeting A list of prequalified reflective raised pavement markers,
and @s 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 can be found aof 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 P e P Y 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 specifical ly 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. T. 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 [tem 677, "ELIMINATING EXISTING PAVEMENT . . .
RAISED PAVEMENT MARKERS X A . 2. Tabs detailed on this sheet are to be inspected and accepted by the
MARKINGS AND MARKERS," unless otherwise stated in the plans. Engineer or designated representative. Sampling and testing is not
1. Raoised 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 may be imposed to assure quality before placement on the
roadway.
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 @

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 shall
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
il luminated 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 femporary construction raised pavement markers provided on a

4. Markings failing to meet this criteria within the first 30 days ofter 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 [tem 662. buty!l rubber pad for all surfaces, or thermoplastic for concrete
surfaces.

Guidemarks shall 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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PAVEMENT MARKING PATTERNS

=_—

Yellow £7

[>\Ye\\ow ¢

Ooooa

—A|VD o0 oQOooo
OOWD oo ooo

Ooooa Aﬁﬂiﬂ
0OooooQoo o 0o ooQoo
Type I1-A-A

Type Y buttons

o0 0 O0O0OO0

10 1o 127 Type IIAAE <5

O o oQgo

REFLECTORIZED PAVEMENT MARKINGS - PATTERN A

RAISED PAVEMENT MARKERS - PATTERN A

<

§§§

Yel low

Type I1-A-A <3

[o2e) o o oo o g OiO oOonooooOoooonooooan

(oo O 0o 0O o/o [m] T ooool ogon gogioo
Type Y ! N j
buttons 6 to 8" Type II1-A-A

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
oobooopopooopmooopnooopDooopoo,0OO0OO0O0OO0OCOOCDOCOOCDOOOCODO
) <§3 Type W buftons Type 1-C or 11-C-R
_ Wh ‘ ‘te 4 _ Ye‘ ‘OW _ _ goooo goaon [m] DOE(/ goaon goooao
<3 Type IfA\j Type Y buttons
O O0OoOoOoOnOoo oo OO0OO0OO0DOO0OO0ODO0O0ODO0OO0OD0O0ODO0O0O0O0OO0O0O0O0OO0OO0O0O0OO0OO0O0O0O0O0aO0
On0Oooonoooo oOoopooopgooopnpooonooo Ooooonoooonoooan
EL> vel ‘Ow/f Type I-A Type Y buffons/

_ _ _ gooon oooon oooon oooon

E> = Wh\'fe(

REFLECTORIZED PAVEMENT MARKINGS

Prefabricated markings may be substituted for reflectorized pavement markings.

>

OO ooonOooooano

ao
R¥Type I-C or II-C-R
DOOOROOODOOODOOOD

Type W buttons
oopgpooopOdooonoo

RAISED PAVEMENT MARKERS \Type I-C

EDGE & LANE LINES FOR DIVIDED HIGHWAY

..
White 7

S 7

—_— —_— = Yellow
E«> white ”

_—

Type W buffoms\j
ogoon

D,/ Type 1-C
goQol goooo

goooo ooooo goooo

Type I11-A-A Type Y buttons <1E|

ooQOg o oo Oo0oOOooOoOoOOdoOoO0OO0OnOoOOo0OOoOOOo %O/D Oo0Oo0OQOgdoOoOO0ODOOO0OO0ODOO0OOoOaO

oonQO o oo OooOoDooopgooonooonoo oOoOooooOgoooOoooOonOoO0o0o0n

gooon oooon jDOD oo oooon gooon
E;> Type W buttons Type I-C

RAISED PAVEMENT MARKERS

STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS

60" + 3

Type I1-A-A Type Y buttons

RAISED Lmj oﬁo o o\m o o/o o o
DOUBLE PAVEMENT 4 to 12"
MARKERS TD (e} o o m} o O (e} m} (6] O O m} (6]
NO-PASSING 4%4—
REFLECTORIZED Lg
%
L INE ;xﬂa; 4 o 12 W*ggggggggggggggggg%%fégggggggggggggggg
Yel low
Type I-C , I-A or II-A-A Type W or Y buttons
SOLID EDGE LINE PiCé;EET o Oj LD o o o‘{o o o O o o
MARKERS
L INES OR SINGLE 60" + 3"
NO-PASSING LINE “ramenr o
MARKINGS 4" White or Yellow

Type 1-C Type W buttons
WIDE RAISED d/ % 9‘ ’e
PAVEMENT 1-p" ¥y 0O (@] (o] o m] (@] (@] O m] (o] (@] (e) m] (@]
L INE MARKERS TD o o0 O o o O O o o o o O o
g"
(FOR LEFT TURN CHANNELIZING LINE REFLECTORIZED Vr

PAVEMENT

OR CHANNELIZING LINE USED TO
MARKINGS

DISCOURAGE LANE CHANGING.)

White

30"+ 3" Type 1-C or II-A-A 30" +/-3"
\D
RAISED OoQ0ooaQ ] [m] [m] oo oo
CENTER PAVEMENT
/ 5| 5
L INE MARKERS }e 10’ % 30 H‘ Type W or
Y buttons
OR |
F; 40" + 1 ——————=
LANE REFLECTORIZED o _- [} =
PAVEMENT \/ 7
LINE MARK INGS 10" —— 30" —+ White or Yel low
BROKEN Type [-C or .IIfAfA
(when required)
RAISED m] O O O LYo O O O O
F;AAAVREKMEERNST O O o o 1-2 O O O O /; i
AUXILIARY 3 9’ Type I-C or II-C-R
OR

L ANEDROP WSH
LINE rerLectorizen [ I I *

PAVEMENT

MARKINGS 3 9

REMOVABLE MARKINGS
WITH 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

50+ 6" |
P 10/91% 300 —>

Raised Pavement Markers

REFLECTORIZED PAVEMENT MARKINGS mid length of tape used for broken = ==
. . . . . lines or at 20 foot spacing for M
Prefabricated markings may be substituted for reflectorized pavement markings. s0lid lines. This al lows an easier 20" + 1
removal of raised pavement markers Centerline only - not to be used on edge |ines
LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS and tape. ’ ¥
SHEET 12 OF 12
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<j Type W buttons Type 1-C <j é Ds_a_fse_gfn
. ivisi
—_— _— Eo Eo ooooo ooooo \D%Dou %Eou ooood oooon ITexas Department of Transportation Standard
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O oO00Oo0Oooan oopODooopgooopDooonpDoo0coOpdoOoOoOODbDOOCODOOOODODOCOODO Rqaised Dovemerﬁr markers used ags standard PAVEMENT MARK I NG PATTERNS
E> [> pavement markings shall be from the approved
s %\ /% s oogon ooooo /D})DOD ooood DODOE\ oooon products |ist and meet the requirements of
i Item 672 "RAISED PAVEMENT MARKERS."
E> White [> Type W buttons Type 1-C e BC ( ] 2) _ 2]
REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS FILE: bc-21.dgn DN: TxDOT ‘w: TXDOT‘DW: TXDOT |ck: TxDOT
Prefabricated markings may be substituted for reflectorized pavement markings. ©TxDOT_February 1998 CONT | sECT o8 HIcHwAY
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_RDW_PP_01.dgn
. .pen

JoelZimmerman SCRIPT: CR4981_ Index

6:45

pw://tts-pw.bentley.com:tts-pw-01/Documents/0223.002/Cadd/Plan Sheets/Roadway/CR4981

7/30/2020

SCALE: 1" = 40’
LR CURVE 2
. . PI STA = 12+59.63
e DELTA = 5° 35’ 58,6760" (LT)
BEGIN TAPER =A% DEGREE = 3° 02’ 51.5322"
STA 10+90.00 RO TANGENT = 91.9413
LT L A7 AR LENGTH = 183.7362
END TAPER DRIVEWAYS (BASE) < RADIUS = 1, 880. 0000
BEGIN PROJECT 11+40.00 61 SY A ‘a PC STA = 11+67.69
STA 10+90. 00 LT & RT A e aap DT STA - 13451, 42
CSJ: 0923-17-086 R %
MATCH EXISTING " END TAPER 2
TY C FENCEl Lo TY C FENCE EEEI%IQSFSO © E/TALWTS{)O,OO e LEGEND
FENCE XX 12 LT - S -
’ FENC ;L;IiN/Ei%\A\SSUMED ROW X —X ix o e =) DIRECTION OF TRAFFIC
~5- \ 2 : — DIRECTION OF FLOW
CURVE 1 - &
Ao (N 20734747, 230 CURVE 2 N 14°58'48.56" E s MBGF
o d X2 e [ x|e T 1‘5&56 ——————— f R T e L Ll bl iy R W 14+00 X — X —x— WIRE FENCE (TY C)
S b4 y - e I ------o-== (PERMANENT)
Jxe)
2 N € CR 4981 & PGL xx ——xx——xx- WIRE FENCE (WATER GAP)
bS o T S ROW (PERMANENT)
: STA 11+09. 71 X\X\X M FENCE LINE & ASSUME
a 197 RT R=50" X i BEGIN TAPER END PROJECT
STA 11+67.17 / STA 13+00. 00
g TY C FENCE 1 ; STA 13+50.00
PL STA = 10+97. 75 197 RT BEGIN BRIDGE Ty C FENCE 12' RT CSJ: 0923-17-086
DELTA = 3° 23.4399" (RT) STA 12+24.54 x MATCH EXISTING
DEGREE = 7° 09' 43.1008" EEEITOESSESEECHON RADTUS et /s END BRIDGE
TANGENT = 27. 7491 3 RT ' . S STA 12+47. 46 END TAPER
LENGTH = 55. 4760 WATER GAP—// | STA 13+50.00
------05d-"
RADIUS = 800. 0000 . K S 7' RT
PC STA = 10+70. 00 \ / Fd EXISTING SINGLE SPAN STEEL
_ . . , , NOTE: TYPE C FENCE TO BE LOCATED AS
PT STA 112548 . ’ ;o STRINGER BRIDGE TO BE REMOVED CLOSE TO EXISTING FENCE AS POSSIBLE
UNLESS DIRECTED BY THE ENGINEER.
100’ OF TEMP TYPE C FENCE PLACED AS
DIRECTED BY THE ENGINEER.
EST UNIT [ DESCRIPTION
0 0 1 3 4 7 1 16 cY EMBANK (FINAL) (ORD COMP) (TY C)
23 36 10 2 5 27 16 119 cY EXCAV_(RDWY)
1,265 1,265 NO. REVISION BY | DATE
PROP HW | = 1246.95" —
100
1,260 EXIST HW = 1246.95' — 1,260
BEGIN BRIDGE
S8 12:24.54 PROP HW, = 1245.98"
1,255 EXIST HW,= 1245.98" 1,255 *$
ole END BRIDGE 7
<~ STA 12+47./46 2
BEGIN PROJECT QS ELEV=1247./76 7
A END PROJECT 7/30/2020
1,250 STA 10+90. 00 - ST Tetoloo 1,250
ELEV=1245.96 " BLEVe:245] 74
MATCH EXISTING O - ;
al MATCH EXISTING
== O|©
1,245 e +0.65% S ‘ r\\ug_? | i e ---4 1,245
ol~ oS \
o[ i NS EXISTING GROUND TEXAS
Pl <= VPI i TRANSPORTATION
STA = 11+50. 00 | STA = 12+30.00 " SOLUTIONS, INC.
1,240 EL = 1246. 35 gJ EL = 1249.40 &d 1,240 Firm #F-19397
[ - 60.00" ol L = 100.00 =
B . EXT = -0.86" °
EXT = 0.24
K =19 K =15 ot
©z2020 I Texas Department of Transportation
1,235 1,235
PLAN AND PROFILE
1,230 1,230
1,225 1,225
oo oy M| oy [(oRNTel [2JFe] | o | © o — ~im o | < | — ~lo [Ce 2NN | < Lo ~ r
wz o) oo —| = ™M™ © |~ < < —_ - < < o M| < © | © N O © o o © 0 < SHEET 1 OF 1
o e S S oS IR IR ~ o © ©| 5 o ~ N S| S S| S st o o TED. RD TONTROL TCTTON TO8 EETST
%2 ~ §<r g‘v §‘<r §‘<r §‘<r §‘<r mv mv mv xv xv §<r §<r ~ <~ <~ DIV. No. No. No. No. -
&> o o . N o o o o o o o o N N N N &~ &~ 6 0923 17 086 CR 4981
ol — e e e e e e e e e e e e e — — — SHEET
STATE DISTRICT COUNTY No.
11+00 12+00 13+00 14+00 TEXAS BWD COMANCHE 23
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REFLECTOR UNIT SIZES FOR DELINEATORS
AND OBJECT MARKERS

DELINEATORS

D & OM DESCRIPTIVE CODES

DEVICE

SIZE 1 SIZE 2

SIZE 3

SIZE 4

=}
Ve

4

4"+ V!

o
+

12" 4 V%\

+ V" <4;4%

Vs"

+

12"

SINGLE

DOUBLE

DEVICE

SHEETING

Yel low,

White or Red Type B or C reflective sheeting

1-Size

00000000000

unit

2 reflector 1

-Size 1
unit

reflector

3

14

4
%6 "
Max
4"

4"
4n

000000

2-Size 1 reflector
units

2-Size 2 reflector
units

NOTE

1. Size 1
post (flx).

2. Size 2 and 3 - For use on wing channel
metal,

(we)

post only.

and 4 - Direct applied reflective sheeting for use on flexible

Use approved
plastic or fiberglass backplate with 17/64" mounting holes.,

SHEETING

Yel low,

White or Red Type

B or C Reflective Sheeting

POST TYPE

wC

YFLX, WFLX

wc YFLX, WFLX

MOUNT TYPE

GND

GND, SRF

GND GND, SRF

OBJECT MARKERS

DEVICE

Type 1 (OM-1)

Type 2 (OM-2)

Type 3

(OM-3)

Type 4 (OM-4)

OM-1 OM-2X

OM-2Y

OM-27

OM-3L

OM-3R

OM-3C OM-4

1

Max Max

40

4

3-Size 2 reflector
units

ji%

Ve

/
N

\ 7,
DK
§(/

00000000

1-Size 3 reflector
unit

3-Size 1

or

1-Size 4 reflector

[

G

SN~
hZN

36"

reflector
units

unit

5

36"

36"

SHEETING

Yellow-T B Sheeti
ellow-Type FLor %L eeting

Yell

ow - Type B or C Sheeting

Alternating acrylic black and retroflective
yellow - Type By or Cp Sheeting

Red -Type Bﬂpr Cpéheefing

POST TYPE

TWT wC

wC

WFLX

TWT

TWT

MOUNT TYPE

WAS, WAP GND

GND

GND, SRF

WAS, WAP

WAS, WAP

C

R

INSTL DEL ASSM

NUMBER OF REFLECTORS
S = Single

TYPE OF POST OR DELINEATOR
wc
YFL
WFL
BRF

TYPE OF MOUNT
GND =

D
oL
w
Y
R
EF
1

(D-XX)SZ X (XXXX) XXX (X

= Double

OR OF REFLECTORS
White

Yel low

Red

LECTOR UNIT SIZE
or 2

= Wing Channel Post
= Yellow Flexible Post
= Whifte Flexible Post

Barrier Reflector

X
X

Embedded (drivable or set in concrete)

CTB = Concrete Barrier Mount

GF1
SRF =

DIRECTION

or GF2 = Guard Fence Attachment
Surface Mount

)

>

If Required

BI =

Bi-Directiona

BR = Bi-Directional with red on back

INSTL OM ASSM

TYPE OF OBJECT MARKER

X
Y
z
L
R

C

TYPE OF POST
WwC =
WFLX =
TWT =

TYPE OF MOUNT
GND
SRF
WAS
WAP

DIRECTION

NUMBER OF REFLECTORS OR DIRECTION

(OM-XX)

(XXXX) XXX (XX)

2, 3, or 4

3-Size 2 reflector units (Type 2 only)

1-Size 3 reflector unit (Type 2 only)

3-Size 1 or 1-Size 4 reflector unit(s) (Type 2 only)
Left Side (Type 3 Object Marker only)

Right Side (Type 3 Object Marker only)

Center (Type 3 Object Marker only)

Wing Channel Post
White Flexible Post
Thin Wal led Tubing

Embedded (drivable)
Surface Mount

Wedge Anchor Steel
Wedge Anchor Plastic

i

L

If Required

Bl =

Bi-Directional

DEPARTMENTAL MATERIAL SPECIFICATIONS

FLEXIBLE DELINEATOR & OBJECT MARKER POSTS
(EMBEDDED & SURFACE MOUNT TYPES)

DMS-4400

SIGN FACE MATERIALS

DMS-8300

DELINEATORS,
REFLECTORS

OBJECT MARKERS AND BARRIER

DMS-8600

BARRIER REFLECTORS (BRF)

CHEVRONS

ONE DIRECTION LARGE ARROW

NOTE:

DEVICE

GF1 GF2 CTB

DEVICE

W1-8

DEVICE

W1-6

Del ineator and object marker
substrates and sign substrates
shal | be 0.080" Aluminum sign
blank to conform to ASTM B-209
Alloy 6061-Tb or approved
alternative.

=

I Texas Department of Transportation

Traffic
Safety
Division
Standard

SIZE (W x L)

1. Barrier reflectors shall
of DMS 8600.

2. Approved Barrier Reflectors are
"Barrier Reflectors" Material Producer List
at: www. txdot. gov.

meet the requirements

listed on the

18"x 24"
(Conventional)

24"x 30"

(Conventional
Oversize)

30"x 36"
(Expressway)

36"

(Freeway)

x 48"
SIZE

48" x 24"
(Conventional

60" x 30

W x L)

(Expressway & Freeway)

DELINEATOR &
OBJECT MARKER

MOUNTING HEIGHT

4'-0" or 7' -0"

7 -0"

only

MOUNTING HEIGHT

70"

MATERTAL
DESCRIPTION

SHEETING

Yellow, White, Red

NOTE

NOTE

have a minimum
minimum surface

1. Reflective sheeting shall
dimension of 3 inches and
areq of 9 square inches.

1. CHEVRON
shall

2. When there

(W1-8)
be

signs and ONE DIRECTION LARGE ARROW
installed per Sign Mounting Details
Sheets and paid under Item 644

is a need tfo
the ONE DIRECTION LARGE ARROW sign
the ONE DIRECTION LARGE ARROW

(Smal |

increase conspicuity,

(W1-6) Signs
(SMD) Standard
Roadside Sign Assemblies).

the Texas version of

(W1-9T) may be used instead of

(W1-6).

D & OM(1)-20

FILE: dom1-20.dgn

on: TXDOT  Jex TXDOT [ow: TXDOT  [eks TXDOT

©7TxDOT  August 2004 conT [ sect Jo8

HIGHWAY

REVISIONS 092317 086

CR 4981

10-09 3-15 DIST COUNTY

SHEET NO.

4-10 7-20 BWD COMANCHE

24
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POST TYPE AND SUPPORT FOUNDATION DETAILS

TYPE OF BARRIER MOUNTS

WING CHANNEL (WO) FLEXIBLE POSTS (YFLX, WFLX) WEDGE ANCHOR SYSTEMS GUARD FENCE ATTACHMENT
GND GND SRF WAS WAP GF1 GF2
—_ —_— Lo Attached to
@ @ @ B post or block
— — ] [ e .y T
—_— I I —
] Reflective |[[ /] i (Approx.) . Lo
e Reflective material > c [
° material — ] Nl — = = —Aie-lo
g —f— - T i + = . o
o () C © C [
° cC [0) ! = [
Ground ° = & & E o Q
Lme\ ° — 1on 15 | 5 > o to N
o D JE — — = -le-I- o =
° O — Lo | L4
° O o
° IS — ., C
° S 17 e —
o Post " " 7 20"
° > Post 27"| 30
;S -
o o
o I
° ~
g /ib
N CONCRETE TRAFFIC BARRIER (CTB)
O
—1 ° Place Barrier Reflector
o o 12" Dia. 12" Dia. on top or on side(s) of
S CTB.
2 . Base ) \
e ° N o
Stub g : Q 30 &
NOTES EMBEDDED SURFACE MOUNT STEEL PLASTIC
1. Embedded Wi Ch I (WC) NOTES
' msi ef. r\jmg gnmes df 1. See "Flexible Delineator and Object Marker Posts"
po optTion may be use or Material Producer List for approved devices.
Type 2 Object Markers and
Delineators only. 2. Install per manufacturer’s recommendations. NOTE
2. 1.12 Ibs/ft steel per ASTM A 3. Post length may vary to meet field conditions. 1. Instal |l per manufacturer’s recommendations.
1011 55 Gr. 50, or ASTM A499. 4. When using yellow delineators with flexible posts GENERAL NOTES
to separate opposing direction of fravel, such as 1. Place delineators on a section of roadway at a consistent
centerline or median use, fthe flexible posts shall distance from the edge of pavement.
be yel low.
2. Where a restriction prevents consistent placement from the
TYPES 1,3, AND 4 OBJECT MARKERS CHEVRONS AND ONE DIRECTION DELINEATORS AND TYPE 2 D‘?j?“ig* edge, D‘iced*he ff?c*eg ﬁbieﬁ markers in line
wi e innermost edge o e obstruction,
AND CHEVRONS LARGE ARROW SIGN OBJECT MARKERS
3. When Type 2 object markers and delineators are more than
8’ -0" from the edge of the pavement, it may not be possible
to maintain a height of approximately 4’-0". If this is the
case, place the obJect marker or delineator as close fto the
p— desired height as possible.
D 4, Install all delineators, object markers and barrier reflectors
in accordance with the manufacturer’'s recommendation.
2 5. Barrier reflectors should be installed a minimum of 18 inches
j‘i above the edge of fthe pavement surface.
5=
=3 o
> ! 6. Diagonal stripes on Type 3 object markers shall slope down
8 < foward the inftended travel lane.
Q Pavement
o) ® Traffic
) > = surface i Ié Dsiglfseigln
i ~ Pavement Texas Department of Transportation
< Pavement surface — P P Standard
surface
Ground
Ground \‘ Line OBJECT MARKER
Ground Line ]
\Q i INSTALLATION
2'-0" to 8'-0" or \
NOT in front of object |
NOTE OTE being marked | D & OM(Z) _20
Mounting at 4 feet to the bottom Chevrons 30" x 36" and larger shall be I T
of the chevron is permitted for mounted at a height of 7° to the bottom FILE:  dom2-20. dgn DN: TXDOT [ ks TXDOT [ow: TXDOT | ek: TXDOT
chevrons that will not exceed of the chevron. Chevron sign and ONE ©7TxD0T  August 2004 cont [secr J08 HIGHWAY
a height of 6'-6" to the top of DIRECTION LARGE ARROW sign (W1-9T)shall See general notes 1, 2 and 3. REVISIONS 0923 17 086 CR 4981
the chevron (sizes 24" x 30" and be.'msfo\ ‘e(.j per SMD standard sheets and 10-09  3-15 DIST COUNTY SHEET NO.
smal ler) paid under item 644. 4-10 7-20 BWD COMANCHE 25
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MINIMUM WARNING DEVICES AT CURVES DELINEATOR AND OBJECT MARKER APPLICATION AND SPACING
WITH ADVISORY SPEEDS DELINEATOR AND CHEVRON
: CONDITION REQUIRED TREATMENT MINIMUM SPACING
Amount Dy which Curve Advisory Speed SPACING
Advisory Speed . .
is less than Torn Curve WHEN DEGREE OF CURVE OR RADIUS IS KNOWN Frwy. /Exp. Tangent RPMs iiznzggze;‘hg;gﬂd FPM-series
Posted Speed (30 MPH or less) (35 MPH or more) FEET
Frwy. /Exp. Curve Single delineators on right side See delineator spacing table
5 MPH & 10 MPH ® RPMs ® RPMs Degree Radius |Spacing Spacing Chevron
. . of . . Spacing
15 MPH & 20 MPH ® RPMs and One Q\rec+\0ﬁ ® RPMs and Chevrons; or Curve of in in in Single delineators on at least one 100 feet on ramp tangents
Large Arrow sign ® RPMs and One Direction Large Curve Curve |Straightaway Curve Frwy/Exp. Ramp side of ramp (should be on outside Use del ineator spacing table for
Arrow sign where geometric a n 5 of curves) (see Detail 3 on D&0OM(4)) gomp cu;ves f”SIFOTghfwoy spo§Tng”
conditions or roadside 0€s notT apply TO radmp curves
1 5730 225 450 E—
QDS+OC‘QS.DFGVGM* the Acceleration/Deceleration Double delineators (see Detail 3 100 feet (See Detail 3 on D & OM (4)
instal lation of chevrons., 2 2865 160 320 — Lane on D&OM (4)
3 1910 130 260 200
25 MPH & more . )
® RPMs and Chevrons; or RPMs ond Chevrons 4 1433 110 220 160 Truck Escape Ramp Single red delineators on both sides | 50 feet
® RPMs and One Direction 5 1146 100 200 160 — ; ;
Large Arrow sign where 5 955 %0 180 760 Bi-Directional Delineators when
geometric conditions or Brig Rail (steel undivided with one Iane each
. 7 819 85 170 160 ridge Rai steel or direction .
:ﬁgdé‘ndigf?igzm‘eifrevem 8 716 75 150 160 concretfe) and Metfal Eiioleiioiégﬁ 3“22\?22)@+2i
'ns ! Beam Guard Fence Single Delineators when multiple
chevrons 9 637 75 150 120 lanes each direction
10 573 70 140 120
SIJ(;(;EES?TEEI) SE)AX(:I}J(} }F()}{ I)EEI,IIQHS%&?T()E{S 11 521 65 130 120 Concrete Traffic Barrier (CTB) | Barrier reflectors matching Equal spacing 100° max
ON HOR}[Z@NTAL CURVES ) 478 60 120 120 or Steel Traffic Barrier the color of the edge I'ine
13 441 60 120 120 Cable Barrier Reflectors matching the color Every 5th cable barrier post (up to
ONE DIRECTION 14 409 55 110 80 of the edge Iline 100" max)
LARGSEIGANRROW 15 382 55 110 80
16 358 55 110 80 Divided highway - Object marker on Requires reflective sheeting provided
rve Spacin . . approach end by manufacturer per D & OM (VIA) or
Cu g 19 302 50 100 80 Guard Rail Terminus/Impact a Type 3 Object Marker (OM-3) in
23 249 40 80 80 Head Undivided 2-lane highways - front of the terminal end
A Object marker on approach and
oc\. 40@ 29 198 35 70 40
o 2 et A 11}}4 *oOC foWO 38 BT 0 20 20 departure end See D & OM (5) and D & OM (&)
o 0% ﬁip c1ino%, So Type 3 Object Marker (OM-3)
gﬁ(og%dQ; we! QﬁV‘PsoéﬁyPQ = L 2 - = Br}dges with no Approach Gipend ofjrci\ and 3 single See D & OM(5)
D\ ¢ b\ ﬁi /\ 2/4 /OQ Curve del ineator approach and departure Rail del ineators approaching rail
spacing should include 3 delineators - - -
%Séﬁ 1 iCZF // spaced at 2A. This spacing should be Requ}gei gef\ec+%ve+shee+\mg
: : : rovide manufacturer per
fis 4 used during design preparation or when Reduced Width Approaches to Type 2 and Type 3 Object B % OM (VIZ) or a Type 3 8bjec+
%333 iCCF the degree of curve is known. Bridge Rail Markers (OM-3) and 3 single Marker (OM-3) in front of the
. del ineators approaching bridge terminal end
See D & OM (5)
Extension of the . i
e center|ine of the Culverts without MBGF Type 2 Object Markers See Detail 2 on D & OM(4)
tangent section of
approach lane Crossovers Double yellow del ineators and RPMs See Detail 1 on D & OM (4)
Pavement Narrowing Single delineators adjacent
NOTE DELINEATOR AND CHEVRON (lane merge) on to affected lane for full 100 feet
ONE DIRECTION LARGE ARROW (W1-6) sign SPACING Freeways/Expressway length of transition
should be located at approximately and
perpendicular to the extension of the WHEN DEGREE OF CURVE OR RADIUS IS NOT KNOWN NOTES
center|ine of the tangent section of ] . ] Chevron
approach lane. Advisory|spacing Spacing Spacing 1. Unless indicated otherwise, the delineator or barrier reflector color shall conform
Speed n n in to the color of the pavement edge |ine on the side of the road where fthe del ineators
(MPH) Curve |Straightaway or barrier reflectors are placed
SUGGESTED SPACING FOR CHEVRONS curve
()DJ E{()IRIQZ()}JTFf%JJ (j{j}gwfﬁis — Wﬁo 523 250 2. Barrier reflectors may be used to replace required delineators.
60 110 550 160 3. Single red delineators may be mounted on the back side of delineator posts for wrong
Point of 5 1700 200 60 way driver applications
curvarure Point of 50 85 170 160 - Traffic
tangent =S Safety
45 5 150 120 I Texas Department of Transportation s",;‘;’;%’g;’d
40 70 140 120
35 60 120 120
50 = 1o 20 LEGEND DELINEATOR &

If the degree of curve is not known,
delineator spacing may be determined
based on the Advisory Speed of the

Delineator

20 40 80 80 gé Bi-directional

15 35 70 40 | Delineator PLACEMENT DETAILS
By
oo D & OM(3)-20

NOTE ?UVVG= Esid*ﬁe de‘é”eG;O:M;ugve spacing FILEE dom3-20. dgn on: TXDOT _ [ek: TXDOT [ows TXDOT _ [ex: TXDOT
At least one chevron pair is installed or eac visory -pee ) ©7TxDOT  August 2004 conT |secT Jo8 HIGHWAY
beyond the point of tangent in tangent REVISIONS 0923117 086 CR 4981
section. 3-15 8-15 DIST COUNTY SHEET NO.
8-15 7-20
BWD COMANCHE 26
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CROSSOVERS

FREEWAY DELINEATION FOR RAMPS AND
ACCELERATION/DECELERATION LANES

TYPICAL APPLICATION OF
DEAD END BARRICADE

4 Type [-A
RPM’s at 20’
spacing ——

Double
yel low
del ineator —

Varies

DETAIL 1

D +— Doub le
yel low

del ineator

t— Type II-C-R
RPM"s at 10’
spacing

FOR CULVERTS

WITHOUT MBGF

OM-2 to be
placed if safety
end freatment

is less than 15'

from travel Gne,\\

OM-2 to be

placed if culvert
headwal |l is greater
than 20" in length
and is less than
15" from travel
lane or within the

ﬁ clear zone

1
.
|
v |
! |
-
~
I

~

m<44—om—z to be

placed if culvert
headwall is less
than 15" from
travel lane or
within the clear
zone

RIS

4
&
R
&
& R
X =] Spacing of white
delineators for
acceleration or
P R deceleration lanes
is approximately 100 ft.
5 R

| — Ramp tangents-
100" max spacing
Ramp curves-
Use del ineator
spacing table
("Straightaway
spacing" does
not apply).
Delineators
should be on
outside of
curve.,

DETAIL 3

AN /<— Dead End

'
10 Q ‘ o | Barricade

Optional type 4
100" object markers

usual

+

-
Warning devices
as per D & OM(3)
or Additional
devices as -~ o

necessary

\
DETAIL 4

TYPICAL DEAD END
BARRICADE INSTALLATION

B - |
ANMN (AN NT T I .| D4

ANMN] \ AN NT T I Y .4

maxX.

ANMN lIIA

l=— Center of
Travel Lanes

NOTES

1. Barricade striping shall
road closures.

be red and white reflective sheeting for all permanent

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

3. Type 3 Barricade Supports should be anchored to soil
in compliant Work Zone Traffic Control Devices List,

DETAIL 5

or pavement as described
section D.2.f and D.2.Q.

;§§§§"® Traffic
Safety
LEGEND I Texas Department of Transportation s”,;‘;;ﬁ;g;’d

Bidirectional Delineator

DELINEATOR &
OBJECT MARKER
PLACEMENT DETAILS

Delineator

OM-3

AN NEUEOS

Barricade

. Sign D & OM(4)_20
DETAIL 2 _ FILE:  dom4-20.dgn DN: TXDOT | cks TXDOT |ow: TXDOT | ck: TXDOT
OM-2
©7TxDOT  August 2004 conT [ sect Jo8 HIGHWAY
g% Double Delineator 3-15 revSIoNS 092317 086 CR 4981
7-20 DIST COUNTY SHEET NO.
BWD COMANCHE 27




DISCLAIMER:

No warranty of any
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TWO-WAY, TWO LANE ROADWAY
WITH REDUCED WIDTH APPROACH RAIL

TWO-WAY, TWO LANE ROADWAY
WITH METAL BEAM GUARD FENCE (MBGF)

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

See Note 1\\\

25 ft.

;E’é
T
ype D-SW

=

]

del ineators .

bidirectional gé
]

|
o
T —

5@)5

Bidirectional
white barrier
reflectors or
del ineators

£(D5

Equal %;
spacing <
(100" max),
but not
less than
3 total. gé
]
i
‘ m
Type D-SW

del ineators
bidirectional

MBGF

ooy

Z~S$ee\ or comcrefeg

I

Bridge rail

I

e . Ik

MBGF

L ] 03 Xe

See Note 1

&

Type D-SW
del ineators
bidirectional

]

Bidirectional
white barrier
reflectors or
del ineators

j

Type D-SW
del ineators
bidirectional

Equal
spacing
(1007
but not
less than
3 fotal.

|\

max) ,

See Note 1

1

25 ft.

-l
\
203

]
spacing gﬁ

Equal
(100" max), but
not less than

3 bidirectional
white barrier
reflectors or
del ineators

MBGF ————]

Equal spacing
(100" max), but
not less than

3 bidirectional
white barrier
reflectors or
delineators

T

3- Type
D-SW s
del ineators
spaced 25'
apart

L&g

One barrier
reflector shall

[

ﬁj 3- Type

D-SW

del ineators
spaced 25°
apart

v

One barrier
reflector shal

be placed [Steel or concrete+ é% Z?rggifidbehde
dérﬁc&;%bemm . Bridge rail N each OM-3.
eac -3. The others
Tbe others D will have
will have . equal spacing
equo) spacing (100" max), but
02 T P < R il
bidirectional T D ! ool one]
- - white barrier
Fetlectors reriecters
' [ é l
]
3- Type T
D-sw %2 3- Type
de\?meofors D-SwW
spaced 25 D del ineators
apart spaced 25
5K $< apart
v I o
W 5 | S Sy W
o — — o
5 [0} ol 2
o] O o O
c |o o| C
w [} ] wv

pw: //tts-pw. bent ley. com: Tts-pw-01/Documents/0223.002 WA 3 - CR Brown Cofbhene agaredty DreREaf EIHREa8wairDIONes e rggH | ts or damages resulting from its use

10/6/2021

DATE:
FILE:

' L |8 < L Y ! ! Y
8|5 [ <8 T & : & —F _
® raffic
25 ft. E; gp gp é 25 fit. 25 £t . < 2 . 25 ft. LEGEND % Safety
v ul v o |- -] © | I Texas Department of Transportation s,;,‘;ﬁjg;’d
x ] X é § §, § _ v @ Bidirectional Delineator
o O R P DELINEATOR &
See Note | See Note 1 See Note 1 See Note 1 T
> OBJECT MARKER
OM-3
/ PLACEMENT DETAILS
NOTE: NOTE:
OM-2
1. Terminal ends require reflective 1. Terminal ends require reflective m D & OM (5) —20
sheeting provided by manufacturer sheeting provided by manufacturer File | domb-20.dan ov TxDOT_[ck: TXDOT [ow TxDOT _Jek: Tx00T
per D & OM (VIA) or a Type 3 per D & OM (VIA) or a Type 3 . 00T A 2015
Object Marker (OM-3) in front of Object Marker (OM-3) in front =/ |Terminal Eng ©T00T_hugust 20 e e R 4001
the ferminal end. of the terminal end. 7-20
@: T?’O‘F‘F.\C F‘OW DIST COUNTY SHE2ET8NO.
BWD COMANCHE
20E




MULTI-LANE UNDIVIDED, DIVIDED ROADWAY WITH
CONTINUOUS CONCRETE TWO-WAY ROADWAY WITH METAL BEAM GUARD EMERGENCY CROSSOVER
OR STEEL BARRIER METAL BEAM GUARD FENCE (MBGF) FENCE (MBGF)

No warranty of any

TxDOT assumes no responsibility for the conversion

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

DISCLAIMER:

10/6/2021

DATE:
FILE:

Concrete or

Steel
Traffic
Barrier Every 5th
cable
4\\\\\\‘~ See See | | /////////Kborr'er
. éé - Note 3 0 0 Note 3 {LD {} ‘ 0 post marked
1 fa 0 . 0 BX A with yellow
D  Lme—r D | e
I ,,////”//////’ a max imum
b & b= | : /
@ I @ ( 25 ft. @ 25 ft. ] I 57 \ spacing 1007
1 B I I
. I [ MBGF \
b 0 % 0 = -2 H s 0 - -5 C‘]C‘UOCS!’TT
yel low
0 I o MBGF 0 0 reflectors
MBGF el on cable
M I é [ b X or w 0 barrier at
<
cTB w 0 0 crossover.
I I
L—Doub le
< ! s | = b3 MBGF = 52 0 W See %f/ yel low
or ! Note 1 I T delineators
: : cte [ I .
Equal spacing Equal spacing \ I //,//";R
white barrier |2} %% W white barrier b < S see & 0 0
reflectors reflectors See 1 I Nei | Note 2
100" max 0 0 100" max Note 1 ore LT I B é,/ FOR OFFICIAL
0 é - , I 0 OR EMERGENCY|
= = = VEHICLE USE
) ) ” D ) " ONLY
B
2 =i " . I I -
I 0 = l I " o 0 = Iy Egml;;ﬂomm;wxso
A Double 0 0 Expressway: 48x48
o Eé - : Ee\\ow 25 f+t. ’ Freeway: 48x48
0 0 ) b=
A By 0 | .
ﬂ Ty
b = - 25 ft. @ % |
[ I B [ 0 I —1 See
R L : Note 3 0 + 0
@ @ 25 ft. 25 ft.
P I ié I b D D See D ‘
|2 gy 2 el [0} o) Note 3 0 0
ols b s O e e o = =
g B 0 ok VL 8|5 TorslE v o
e 33 5/3 see /[ 3]5 DTS L see - N
a2 % M Y S|&é Note 3 1 218 I 2 Note 3 - -l © ,
w|w wl v ol o ol 3 Cable Barrier
oo o} o)
j‘ 0 [ sle 0 35

Equal spacing
yellow barrier
reflectors (eifther
bidirectional on top
or single direction
on each side). 100’
max.

Traffic
LEGEND = Sty
I Texas Department of Transportation s",;,‘;ﬁ,;g;’d

NOTES

1. Equal spacing (100’ max), but not less Bidirectional Delineator

than 3 single directional white barrier
reflectors aor delineators. On Continuos
Barrier, equal spacing (100" max.)

DELINEATOR &
OBJECT MARKER
oM-3 PLACEMENT DETAILS

Del ineator

2. Equal spacing (100’ max), but not less
than 3 single directional yellow barrier
reflectors or delineators.

oz D & OM(6) -20

3. Terminal ends require reflective sheeting

ﬁ}(] s==l N\ NPA P03

! FILE:  dom6-20. dgn ou: TxDOT [oks TxDOT Jows TxDOT [ek: TxDOT
provided by movufocfurer per D &.OM (VIA) Terminal End ©TxD0T August 2015 cont lseor o8 L IGHWAY
or a Type 3 Object Marker (OM-3)in front REVISIONS 092317 086 CR 4981

of the tferminal end. Traffic Flow 7-20 DIST COUNTY SHEET NO.
BWD COMANCHE 29
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DATE:
FILE:

Object marker instal led

per manufacturer’s
recommendat ions.

36"

36"

36"

24"

% Adjust to fit

attenuator

per manufacturer’s
recommendation, or
as directed by the
Engineer

\

“‘...i; A
..;\\\\\\\\\\\\ 2 /4" minimum,

2 V/a" minimums:

CEXIT

’ BACK PANEL (OPTIONAL)

s
a—— /
Y

100

| “OH |

Variable to match width of

48"

2
OBJECT MARKERS SMALLER THAN 3 FT A

exit gore sign.

36"

24"

NOTES

%1. Spacing should be adjusted
to attach through centerline
of drum, per attenuator
manufacturers recommendation,
or as directed by the Engineer.

1, R

' Mounting should be flush
with top of attenuator.
Minimum size 96" x 24".

NOTES

1.

Object Markers shall conform to the Texas MUTCD and meet the color

and reflectivity requirement of Department Material Specification DMS 8300
Background shall be yellow reflective sheeting (Type B or C) and Chevron
shal | be black.

Object Markers may be fabricated from adhesive backed reflective sheeting
applied directly to guardrail end treatment, or applied directly to an
"end cap" as per the manufacturer’s recommendation. Direct applied
sheeting shall provide a smooth surface and have no wrinkles, air
bubbles, cuts or tears. A radius at the corners is not required for
direct applied sheeting.

Object Marker size may be reduced fo fit smaller devices. Width of alternating

black and yellow stripes are typically 6". Object Markers smal ler than 3f+t
may have reduced width stripes of a minimum of 2 '/4".

Pop rivets, screws, or nuts and bolts may be used to attach object markers

and reflectors. Holes, slots or other openings may be cut or drilled fthrough

object markers to allow cable or other attachments
Object Marker at nose of attenuagtor is subsidiary to the attenuator.

See D & OM (1-4) for required barrier reflectors.

=S Safety

I Texas Department of Transportation Division

Standard
DELINEATOR &
OBJECT MARKER
FOR VEHICLE IMPACT
ATTENUATORS

D & OM(VIA)-20

Fie:  domvia20.dgn on: TXDOT  Jex TXDOT [ow: TXDOT  [eks TXDOT
©TxDOT  December 1989 conT [ sect Jo8 HIGHWAY
REVISIONS 092317] 086 CR 4981
g:%g g:?g DIST COUNTY SHEET NO.
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DISCLAIMER:

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

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

"Texas Engineering Practice Act".

The use of this standard is governed by the

7/30/2020

DATE:
FILE:

pw: //tts-pw. bentley.com: tts-pw-01/Documents/0223. 002/Cadd/Standards/Roadway/WF (1) -10. dgn

Additional

brace

post and tie will

not be reauired galv. Wire Braces 12 Y, ga. galv. " i
when disfgnce to twisted for tension Barbed Wire—\ . Twisted Stay 42
next brace post o o 166
is less than 200" § 5 L g'-3" 8-3" \ L g'-3"
(&) T N \ D s
. ol B ol T 1 Tw -
Timber End R e =T ¥ (R
Posts - min. o| © B F© 4 E
6" dia. x ? K ’Q* '/L/, 5\‘ \ Ef B ?
8- 0" long O S 5 Y { jat ; N
HEN ) / 5] j*u 0
Timber Gate = = 1 6" 6" ww<‘ 1 o . I [e]
. ©| ©| " 110 n all brace and |ine post, |, N
2?52?07 $‘n° NNR :T\\;z Staples ! 2:2065ﬁ02?0 |1y | fosten each wire securely W NY
: I each wire I ; " R with one galvanized staple
8- 6" long - o X 8- 0" longui Y
Timber Line Post - min
4" dig. x 6°- 6" long
SECTION GALVANIZED BARBED WIRE FENCE WITH WOOD POSTS
Bracing Detail Used at Ends and Gates
TYPE "A" FENCE
(See General Note 6)
Metal gate shall consist of 5 panels Min. no. 11 ga.
not less than 4'- 4" high and shall Mesh or Wire Fabric

Double no. 9 ', ga. 5 strands no.

No. 9 '/ ga.

galv wire
|ong

be aluminum or galvanized metal

and of

16"

Additional

brace

post and tie will
not be required
when distance fo

next brace post ol o

is less than 200'. E c
Timber End N
Posts - min. ol ©
6" dia. x MY
8- 0" long j:::>;£*;i
Timber Gate =1 =
Posts - min. ? ?
6" dig. x ™ ™
8- 6" long

1% " min.dia.galv.

T

good quality. Gate and hardware shal | ‘F
meet the approval of the Engineer. } 8
I o

' o

16 ﬁﬁ @

] 2§§

1 =

i

R

DE

TAIL TYPE 1 GATE

I
Wire Filler to be
either 2"
or

galvanized wire fabric
with stays placed not

more than 6" apart

DETAIL TYPE 2 GATE

diagmond mesh

Brace Post

5
g8 - o"

CORNER OR PULL POST ASSEMBLY

I

I

I

1\\Wimber Brace
-  Posts - min.
dig. x
long

Fence shal |

Corner or Pul
Post - min.
6" dia. x
8- 0" long

on plans.

be winged
structures where specified
This will
"corner bracing" and five - %'
eye bolts per wing.

Eye Bolts
10 required

in at

require

DETAIL OF FENCE TREATMENT

AT STRUCTURES

Double no.9

ga. galv. wire
| Variable | //7 Variable |
[ maximum 16" - 6" maximum 16" - 6" j

Passage for connection

to deadman is frenched
so as to minimize disturbing
of soil in area.

Deadman not less
than 100 pounds

DETAIL OF FENCE SAG

(Single Line Connection)

Steel Tubing
|
<
i
[
[
[
[
[
N N N
= s -
Fence
Wires

===t

N N
U A

i
<=

DETAIL OF STAY

(Barbed wire fence)

N 2\

DETAIL SHOWING INSTALLATION

OF HINGES OF TYPE

& 2 GATE

™ Twisted Stay

Double no. 9 % ga. 2 strands no. No.

10 ga.

No. 12 Y5 ga. galv.
Line Wires and
galv, Vertical Stays

galv. Wire Braces 12 Y, ga. galv. top and bottom
twisted for tension Barbed Wire Line Wires Timber Line Post - min
4" dia. x 6'- 6" long
8" g 8" i_gn 8" g
19N\ \ 8-3" (8 | 8-3" ) 8 | 16"-6 /-
=N =iy — | J—
] ; i A e TABLE OF EQUIVALENT SIZES
B Y — o ] / FOR OPTIONAL SHAPE
: I ; T S j f : Minimum animum Egu?vo\en+
TRSTIRSTIRRS RS RS TR TG > i Diometer of Dimension for
N 6" 6" - = i . Each Side of
, . . 1 © On all brace & line posts,” |, Round Post
\T\, . Timber Brace . . Square Post
2 galvanized !'! e N fasten each line wire and M (Inches) qQ
" 11 Posts min. 11 ¥ . (Inches)
11 Staples each . 5" dig. x oo each barbed wire securely nches
' wire and each'” 8 - OH°‘On - with one galvanized staple. 4 |
barbed wire 9 372
5 4/,
SECTION GALVANIZED WOVEN WIRE FENCE WITH WOOD POSTS
Bracing Detail Used at Ends and Gates 6 5 /s
TYPE "B" FENCE
(See General Note ©)

16’
K\\No, 9 ga. galv. o
wire Twisted Stays 42" | 4.
long, equally spaced |
DETAIL TYPE 3 GATE
Standard
Gate Post
4\\ Loop fastened
with 2 Staples
Standard
Brace
Loop to be made from two strands twisted no.
9 Y, ga. galv. smooth wire, and to be securely
fastened to gate post with two galv. staples
DETAIL FASTENER TYPE 3 GATE
Hole drilled through washer and
a 10 d nail driven into post
Standard "

End of Bolt to be
riveted to prevent
of nuts

removal

Two Nufs\\i o.g. Wosher57
ATHTTTTRATTTETRA

W

\:ffNuf

Lock Washer

%" x 12" Hinge Bolt
2 required per gate

DETAIL OF GATE HINGE BOLT ASSEMBLY

1" min. diameter

Square NuTA\\
QI

%" x 9" Eye Bolt
5 required per wing

DETAIL OF EYE BOLT

GENERAL NOTES

Any high point which interferes with the placing of
wire mesh shall be excavated to provide 2" clearance.

Latches for Type 1
commercial quality
fork or chain type.
the gate and shal l

and Type 2 gates shall be good

and design latches of the spring
All latches shall be suitable for
be approved by the Engineer.

Hinges for Type 2 gates shall be commercial design
approved by the Engineer suitable for post and gate.

Concrete shall be of the design and consistency
approved by the Engineer and shall contain not
less than 4 sacks of cement per cubic yard.
Concrete footings are to be crowned at the top
to shed water.

If rock is encountered at g depth less than the
embedded depth required, a 15" or larger diameter
hole shall be drilled for the post and the post shal
be set in concrete. If rock is encountered at a depth
of 1"- 6" or more below the ground surface, the hole
shall be drilled to the required depth. If rock is
encountered at a depth less than 1'- 6" below the

ground surface, the holes shall be drilled @ minimum
of 2°- 0" into the rock or to the depth whichever

is the lesser depth

Barbed Wire shall be in accordance with ASTM A 121
(Class 1) Design designation 12-2-4-1 4R or
12-2-5-1 4R, or as approved by the Engineer

Woven Wire Fence (Type B) shall be in accordance
with ASTM A 116 (Class 1) No. 12-1/2 Grade 60

(See Table 1 ASTM A 116) to the height and design

shown on the plans, or as approved by fthe Engineer

The location of gates and corner posts will be as

indicated elsewhere on these plans

Square wood posts may be used in lieu of round posts
provided minimum equivalent size requirements, as
shown are met. All wood posts shall be in accordance
with Item 552, "Wire Fence."

=t Design
Division
I Texas Department of Transportation Standard

BARBED WIRE AND
WOVEN WIRE FENCE

(WOOD POSTS)
WF (1)-10

FILE: wf110. dgn DN: TXDOT ‘CK: AM ‘DW: VP cK:
©T><DOT 1994 CONT |SECT Jos HIGHWAY
REVISIONS 092317 086 CR 4981
DIST COUNTY SHEET NO.
BWD COMANCHE 31




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

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

"Texas Engineering Practice Act".

The use of this standard is governed by the

DISCLAIMER:
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DATE:
FILE:

16’ - 6" 16'- 6" 16'- 6" 16’ - 6" 16"- 6" 16'- 6" 16'- 6" 16"- 6"
8 - 3" Field weld joints 8 - 3" 8 - 3" \ 8 - 3 Field weld joints 8- 3" 8- 3" No.10 ga. galv. top
T Twisted stay Twisted stay | i T= ik ‘ [& bottom line wires
<
P 12" 1 IO 4 ‘ —= Gate opening ol =i £ i
= > Gate opening ?\dli NI o o= ~ Y
- s Ny E w7
= 8 gl S hal =
- B B = A 1= ANZNA E 2N\ 2N SN
Conc. bases-gate N R / 2 Conc. bases-gate 4 X 2 REE No.12 Y gqa. ks
or end posts S o Anchor plates-min area or end posts m| N o4 o galv. line wires
All concrete Lok 17- 6" min x = 15 sq. in. and weight All concrete 17- 6" min x L= . & vertical stays
brace blocks 3'- 0" deep 8" 18" not less than 0.67 Lb. brace blocks 3'- 0" deep 8" 18" Anchor plates-min area
2'- 0" square 2'- 0" square 15 sqg. in. and weight
x 1'- 6" deep x 1'- 6" deep not less than 0.67 Lb.
SECTION GALVANIZED BARBED WIRE FENCE WITH METAL POSTS Note: ) SECTION GALVANIZED WOVEN WIRE FENCE WITH METAL POSTS
BRACING DETAIL USED AT ENDS AND GATES For Steel pipe and BRACING DETAIL USED AT ENDS AND GATES
T-Post requirements.
TYPE "C" FENCE (See General Notes 6 & 7) TYPE "D" FENCE
(See General Note 8) (See General Note 8)
GENERAL NOTES
Metal gate shall consist of 5 panels Min. no. 11 gauge . . . . . . .
not less than 4'- 4" high and shal mesh or wire fabric 1. Any high point which interferes with the placing of wire

mesh shall be excavated to provide a 2 inch clearance.

be aluminum or galvanized metal and of h—m/, O“gﬂ }(—16/7 O“—){

good quality. Gate and hardware shall A n 2. Latches for Type | and Type 2 gates shall be good

meet the approval of the engineer. H commercial quality and design latch of the spring,
L ) N f ; I— fork or chain type. All latches shall be suitable to
F 16"- O" 7 \/ : i the gate and shal |l be approved by the Engineer.
e‘ I I i / d f ; 3. Hinges for Type 2 gates shall be a commercial design
: I i (7277 ] \ approved by the Engineer suitable for post and gate.
| wi fill to b ! i
I T I e'\fher‘ rze 'm‘ch edr'\or:onde mesh ﬁjn\'sieéz SEGO“SQOJZVJWWG 4, Concrete shall be of the design and consistency
: T L or lon equo\{y spaced approved by fthe Engineer and shall contain not less
Galvinized wire fabric g9 than 4 sacks of cement per cubic yard. Concrete footings
. are to be crowned at the top to shed water.
with stays placed not
than 6 inches + DETAIL TYPE 3 GATE . .
more an rnches apar 5. Steel anchor plates shall be of a design and thickness

sufficient to prevent turning of the post in firm soil.
DETAIL TYPE 2 GATE
DETAIL TYPE 1 GATE 6. Steel pipe end posts, corner and pull posts shall be a

minimum of 2" Std. pipe (2.375" 0.D., 0.154" wall
thickness) with a 14" Std. pipe brace (1.660" 0.D.,

0.140" wall thickness), with a 2"x2"x1/4" angle, or other
as approved by the Engineer. Fasteners for securing barbed

z//’ q 4 4 wire or woven wire fence to metal posts shall be a minimum
‘ i Ll L L of 11 gauge galvanized steel wire. Tubular posts shall be
1 fitted with water malleable iron caps.
Brace post KTW‘ﬁed stay : Fence 7. If Steel pipe is used for posts and braces, use standard
| | ¥ ) wires pipe in accordance with ASTM A 53, Class B or A 501,
\ L N | For T-Posts use steel that meets ASTM A 702. Metal line
= A posts shall be not less than 6'-6" in length and shall weigh
=z S Eye bolts l 0 " not less than (1.33 Ibs./lin.ft.). These Items shall be in
= 10 required 7 T 7 accordance with I[tem 552, "Wire Fence."
Fence shall be winged in at 8. Barbed Wire shall be in accordance with ASTM A 121, Class |
structures where specified ~__ Twisted Design designation 12-2-4-1 4R or 12-2-5-1 4R, or as
. . . stay approved by the Engineer.
on plans. This will require
"cornmer bracing" and 5 - %" N N N Woven Wire Fence (T . R
. ype D) shall be in accordance with
CORNER OR PULL POST ASSEMBLY eye bolts per wing. K Al Al ASTM A 116, Class 1 No. 12-1/2 Grade 60 (See Table 1
ASTM A 116) to the height and design shown on the
DETAIL OF FENCE TREATMENT plans, or as approved by fthe Engineer.
" AT STRUCTURES DETAIL OF STAY

9. The location of gates and corner posts will be as

(Barbed Wire Fence) indicated elsewhere in these plans.

L Variable Variable |

Maximum 16°- 6" Maximum 16’ - 6"

=t Design
Division
I Texas Department of Transportation Standard

Square muf\‘ 1" min. diameter

BARBED WIRE AND
(T WOVEN WIRE FENCE

%" x 9" eye bolt

5 required per wing (STEEL POSTS)
DETAIL OF EYE BOLT

Double number 9 % ga. WF (2) - ] O

3 -
min.

Undisturbed

Deadman not

less than galv. wire braces
100 Lbs. twisted for tension FILE: wf210. dgn DN: TXDOT ‘CK:AM ‘DW:VF oK
©T><DOT 1996 CONT |SECT Jos HIGHWAY
DETAIL OF FENCE SAG REVISIONS 092317 086 CR 4981
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72\;0 v
(72
O
0 1000 2000
7
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(2975 SCALE: 1" = 2000
> 5 /
mmme Iake 2
\ DRAINAGE AREA 2\ A
Z\Y.
[ T, 0
(=~ NG
Koonge Lake 1 Q\O
7350 )
A ’ N
(@}
o\
\
DRAINAGE AREA \
STRUCTURE 1.06 SQ.MI.
LOCATION \
= /]
§
\
NO. REVISION BY DATE

7/31/2020
. FIRM REGISTRATION NO. F-230
N 7,0“
YN
w TEXAS
AREA = 1.06 SQ. MI.
MEAN ANNUAL PRECIPITATION = 31 IN \\‘\\1300 (E) TRANSPORTATION
- 7 o SOLUTIONS, INC.
SLOPE = 0.014 FT/FT g Jr—
OMEGA (%) = -0.058 .
OmegaEM Regression Coefficients ©z020 I Texas Department of Transportation
Return Interval 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 200-yr 250-yr
AEP (Percent) 50% 20% 10% 47 27 1% 0.50% 0. 40%
Probabilityl P = 0.5 | P = 0.2 | P = 0.1 |P = 0.04|P = 0.02| P = 0.01|P = 0.005| P=0.004 16
c 4 1.398 1.308 1.203 1.14 1.105 1.071 1.034 1.021 .
d = 0.27 0.372 0.403 0. 446 0.476 0.507 0.531 0.541 . DRA INAGE AREA MAP
e { 0.776 0. 885 0.918 0. 945 0.961 0.969 0.975 0.977 . CR 498 ]
a 9 50.98 16.62 13.62 1.79 1.17 10. 82 10. 61 10. . §
b = -50.3 -15.32 -11.97 -9.819 -8,997 -8.448 -8.058 -7.943 . g AT LEON DRAW
Lambda = -0.0058 -0.0215 -0.0289 -0.0374 -0.0424 -0. 0467 -0.0504 -0.0516 . [

SHEET 1 OF 1

Estimated Peak Discharges, cfs

FED. RD TONTROL ECTION JOB
DIV. No. No. No. No. HIGHWAY No.
Return Interval 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 200-yr 250-yr 500-yr = TR = TS —oat
Q1 A 171 334 455 638 792 975 1174 1249 1492 < SHEST
STATE DISTRICT COUNTY o,
TEXAS BWD COMANCHE 33
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HEC-RAS RIVER: LEON DRAW REACH: LEON DRAW
. . Q Total Min Ch EI |[W.S. Elev|Crit W.S.|E.G. Elev|E.G. Slopel Vel Chnl |Flow Area| Top Width| Froude #
Reoch River Stal Profile Plan (cfs) (F1) (f1) (f) (f1) (F1/f1) (ft/9) (sg ft) (ft) chl
LEON DRAW 1236 2-yr EXIST VI.1 171 1245.93 1248. 01 1248.01 1248.57 | 0.014574 6.07 31.38 35.37 0.93
— 7 ——— LEON DRAW LEON DRAW 1236 2-yr PROP V5 171 1245.93 1248.01 1248.01 1248.57 | 0.014574 6.07 31.38 35,37 0.93
LEON DRAW 1236 100-yr |EXIST V1.1 975 1245.93 1249. 88 1249. 88 1250.14 | 0.006243 5.77 377.28 691.42 0.66
LEON DRAW 1236 100-yr PROP V5 975 1245.93 1249. 88 1249. 88 1250.14 | 0.006243 5.77 377.28 691. 42 0.66
LEON DRAW 1121 2-yr EXIST V1.1 171 1244, 84 1247.42 1246.69 1247.64 | 0.003963 3.98 55.08 73.04 0.49
LEON DRAW 1121 2-yr PROP V5 171 1244, 84 1247.42 1246.69 1247.64 | 0.003963 3.98 55.08 73.04 0.49
LEON DRAW 1121 100-yr |EXIST V1.1 975 1244. 84 1248.48 1248.48 1248.74 0.00794 5.97 327.13 444,02 0.71
LEON DRAW 1121 100-yr PROP V5 975 1244, 84 1248.48 1248.48 1248.74 0.00794 5.97 327.13 444,02 0.71
LEON DRAW 1060 2-yr EXIST VIi.1 171 1244, 79 1246.66 1246.66 1247.19 | 0.014854 5.92 31.31 39.59 0.93
LEON DRAW 1060 2-yr PROP V5 171 1244, 79 1246.66 1246.66 1247.19 | 0.014854 5.92 31,31 39.59 0.93
LEON DRAW 1060 100-yr |EXIST V1,1 975 1244, 79 1247.80 1247.80 1248.11 | 0.012766 6.17 275.26 394,10 0.89
LEON DRAW 1060 100-yr PROP V5 975 1244, 79 1247.80 1247.80 1248.11 | 0.012766 6.17 275.26 394.10 0.89
LEON DRAW 1022 2-yr EXIST V1.1 171 1244, 97 1245.98 1244, 25 1245.98 0.00002 0.15 946.67 881. 48 0.03
LEON DRAW 1022 2-yr PROP V5 171 1244, 97 1245.98 1244, 25 1245.98 0.00002 0.15 946.67 881. 48 0.03
LEON DRAW 1022 100-yr | EXIST VIi.1 975 1244, 97 1246.95 1244, 85 1246.96 | 0.000087 0.47 1989. 69 1282.94 0.07
LEON DRAW 1022 100-yr PROP V5 975 1244, 97 1246.95 1244, 85 1246.96 | 0.000087 0.47 1989, 85 1282.98 0.07
LEON DRAW 1000 Mult Open
LEON DRAW 971 2-yr EXIST VI.1 171 1244, 86 1245.98 1245.98 | 0.000007 0.09 1475.64 1176.79 0.02
LEON DRAW 971 2-yr PROP V5 171 1244, 86 1245.98 1245.98 | 0.000007 0.09 1475.64 1176.79 0.02
XS 769 LEON DRAW 971 100-yr |EXIST V1.1 975 1244, 86 1246.95 1246.95 | 0.000037 0.30 2753.26 1494.19 0.05
LEON DRAW 971 100-yr PROP V5 975 1244, 86 1246.95 1246.95 | 0.000037 0.30 2753.26 1494.19 0.05
LEON DRAW 881 2-yr EXIST V1.1 171 1244, 44 1245, 97 1245.98 | 0.000734 1.05 273.08 556. 32 0.20
LEON DRAW 881 2-yr PROP V5 171 1244, 44 1245. 97 1245.98 | 0.000734 1.05 273.08 556. 32 0.20
LEON DRAW 881 100-yr |EXIST V1.1 975 1244. 44 1246.92 1246.94 0.00068 1.30 1028.12 1028.94 0.20
LEON DRAW 881 100-yr PROP V5 975 1244. 44 1246.92 1246.94 0.00068 1.30 1028.12 1028.94 0.20
CROSS SECTION LAYOUT
N.T. S LEON DRAW 767 2-yr EXIST V1.1 171 1243,59 1245, 89 1245.47 1245.90 | 0.000788 1.41 241.92 507.42 0.22
o le D LEON DRAW 767 2-yr PROP V5 171 1243.59 1245, 89 1245.47 1245.90 | 0.000788 1.41 241.92 507.42 0.22
LEON DRAW 767 100-yr |EXIST V1.1 975 1243.59 1246.84 1246.03 1246.86 | 0.000787 1.92 1004. 28 1093.50 0.23
LEON DRAW 767 100-yr PROP V5 975 1243.59 1246. 84 1246.03 1246.86 | 0.000787 1.92 1004. 28 1093.50 0.23
RIVER: LEON DRAW PROFILE: 2-YR OPEN #2: CULVERT #1
REACH: LEON DRAW RS: 1000 PLAN: PROP. V5
PLAN: PROP.V5 LEWIS CREEK LEWIS CREEK RS: 1000 CULV GROUP: CULVERT #
Q CULV GROUP (CFS) 0.95 CULV FULL LEN (FT)
* BARRELS ] CULV VEL US (FT/S) 0.05 NO. REVISTON BY | DATE
Q BARREL (CFS) 0.24 CULV VEL DS (FT/S) 0.05
E.G. US. (FT) 1245, 98 CULV INV EL UP (FT) 1245, 11
W.S. US. (FT) 1245.98 CULV INV EL DN (FT) 1245.07
E.G. DS (FT) 1245, 98 CULV FRCTN LS (FT) 0
W.S. DS (FT) 1245, 98 CULV EXIT LOSS (FT) 0
DELTA EG (FT) 0 CULV ENTR LOSS (FT) 0
DELTA WS (FT) 0 Q WEIR (CFS)
E.G. IC (FT) 1245.17 WEIR STA LFT (FT)
E.G. OC (FT) 1245.98 WEIR STA RGT (FT)
CULVERT CONTROL Outlet WEIR SUBMERG
CULV WS INLET (FT) 1245, 98 WEIR MAX DEPTH (FT)
CULV WS OUTLET (FT) 1245.98 WEIR AVG DEPTH (FT) 7/31/2020
CULV NML DEPTH (FT) 0.06 WEIR FLOW AREA (SQ FT) FRIT REGISTRATION No—F-230
CULV CRT DEPTH (FT) 0.04 MIN EL WEIR FLOW (FT) 1248.58 %t
NOTES: n
RIVER: LEON DRAW PROFILE: 100-YR  OPEN #2: CULVERT #1 . WATER SURFACE ELEVATION COMPUTED & p
USING HEC-RAS VERSION 5.0. 7.
REACH: LEON DRAW RS: 1000 PLAN: PROP. V5 TEXAS
2. THE TAILWATER WAS DETERMINED TRANSPORTATION
: : - USING NORMAL DEPTH COMPUTATION
PLAN: PROP.V5 LEWIS CREEK LEWIS CREEK RS: 1000  CULV GROUP: CULVERT # WITH A SLOPE OF 0.000787 FT/FT. SOLUTIONS, INC.
Q CULV GROUP (CFS) 4.99 CULV FULL LEN (FT) Aok
# BARRELS 4 CULV VEL US (FT/S) 0.14 3. THIS CROSSING IS LOCATED IN AN UNMAPPED .
Q BARREL (CFS) 1.25 CULV VEL DS (FT/S) 0.13 FEMA AREA. g
E.G. US. (FT) 1246.95 CULV INV EL UP (FT) 1245, 11 ©2020 Texas Department of Transportation
W.S. US. (FT) 1246.95 CULV INV EL DN (FT) 1245, 07 4. gh“jgf&ﬂlg Agg;g}smmm COORDINATION I P P
E.G. DS (FT) 1246. 95 CULV FRCTN LS (FT) 0 ’
W.S. DS (FT) 1246. 95 CULV EXIT LOSS (FT) 0 5. NO INSURABLE STRUCTURES ARE WITHIN
DELTA EG (FT) 0 CULV ENTR LOSS (FT) 0 THE VICINITY OF THE PROJECT.
DELTA WS (FT) 0 Q WEIR (CFS) 6. PROPOSED BRIDGE 2 YEAR DISCHARGE: 171 CFS HYDRAULIC DATA
E.G. IC (FT) 1245.3 WEIR STA LFT (FT) INSIDE TOP OF CULVERT = 1247.11
E.G. OC (FT) 1246.95 WEIR STA RGT (FT) FREEBOARD = 1.13 FT CR 4981
CULVERT CONTROL Outlet WEIR SUBMERG PERCENT OF FLOW OVERTOPPING ROAD = 99.4%
CULV WS INLET (FT) 1246.95 WEIR MAX DEPTH (FT) 7. PROPOSED BRIDGE 100 YEAR DISCHARGE: 975 CFS AT LEON DRAW
CULV WS OUTLET (FT) 1246.95 WEIR AVG DEPTH (FT) " INSIDE TOP OF CULVERT = 1247.11
CULV NML DEPTH (FT) 0.17 WEIR FLOW AREA (SQ FT) FREEBOARD = 0.16 FT SHEET 1 OF 2
CULV CRT DEPTH (FT) 0.12 MIN EL WEIR FLOW (FT) 1248.58 PERCENT OF FLOW OVERTOPPING ROAD = 99.5% 5 SRR TTON 5
DIV. No. No. No. No. HIGHWAY No.
6 0923 17 086 CR 4981
STATE DISTRICT COUNTY SHNEOE.T
TEXAS BWD COMANCHE 34
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CR 4981 PLAN: 1) EXIST Vi.1 5/6/2020 5:28:34 PM 2) PROP. V5 5/6/2020 4:29:59 PM
GEOM: EXIST V1.1 FLOW: RRE
o o bt (e}
© © ~ S © o ©
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DISCLAIMER:

No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this standard is governed by the "Texas Engineering Practice Act".
FILE: pw://tts-pw.bentley.com: tts-pw-01/Documents/0223.002 WA 3 - CR Brown ofdMancipedacd /¢ GHE/ P 06PatSRE 5 /REHEWaLCR 4 98 1damagespesdlmg from its use.

kind is made by TxDOT for any purpose whatsoever.

10/6/2021

DATE:

NOTES:
Skew = 0° on SW-0, FW-0, SETB-CD, SETB-SW-0, and SETB-FW-0 standard sheets;
30° maximum for safety end treatment

SL:1 = Horizontal : 1 Vertical
e Side slope at culvert for flared or straight wingwalls.
e Channel slope for parallel wingwalls.
e Slope must be 3:1 or flatter for safety end treatments.

T = Box culvert top slab thickness. Dimension can be found on the applicable box culvert standard sheet.

U = Box culvert wall thickness. Dimension can be found on the applicable box culvert standard sheet.

C = Curb height

See applicable wing or end treatment standard sheets for calculations of Hw, A, B, Lw, Ltw, Atw, and Total Wingwall Area.

Hw = Height of wingwall

A = Distance from face of curb to end of wingwall (not applicable to parallel or straight wingwalls)
B = Offset of end of wingwall (not applicable to parallel or straight wingwalls)

Lw = Length of longest wingwall.

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

Atw = Length of anchor toewall (applicable to safety end treatment only)

Total Wingwall Area = Wingwall area in sq. ft. for two wingwalls (one structure end) if Lt or Rt.
Area for four wingwalls (two structure ends) if Both.

(RAC) standard sheet quantities shown must be
increased by a factor of 2.25. If Class S concrete is
required for the top slab of the culvert, also provide
Class S concrete for the curb. Curb concrete is
considered part of the Box Culvert for payment.

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

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

Culvert Station and/or Creek Name Description of Max Applicable Applicable Skew Side T u C Hw @ A B Lw Ltw Atw Riprap Class @ C/ass@ Total
followed by applicable end Box Culvert Fill Box Wingwall Angle Slope Culvert Culvert Estimated Height Curb to Offset Length of Culvert Anchor Apron "c" "c" Wingwall
(Lt, Rt or Both) Height Culvert or End or Channel Top Slab Wall Curb of End of of End of Longest Toewall Toewall Conc Conc Area
Standard Treatment (0°,15°, Slope Ratio Thickness Thickness Height Wingwall Wingwall Wingwall Wingwall Length Length (Curb) (Wingwall)
No. Spans ~ @ Standard 30° or
Span X Height (Ft) 45°) (SL:1) (In) (In) (Ft) (Ft) (Ft) (Ft) (Ft) (Ft) (Ft) (CY) (CY) (CY) (SF)
CR 4981 AT LEON RIVER DRAW-2 (Both) 4~5 X2 I MC-5-20 SETB-FW-0 0 3:1 8" 7" 0.250 2.667 7.000 4.041 8.083 22917 29.833 4.4 0.4 10.0 N/A
@Round the wall heights shown to the nearest
foot for bidding purposes.
@ Concrete volume shown is for box culvert curb only.
For curbs using the Box Culvert Rail Mounting Details “‘8}“\\

101002

é = - Bridge
Division
I Texas Department of Transportation Standard

BOX CULVERT SUPPLEMENT

WINGS AND END TREATMENTS

BCS

FILE besstdel-20.dgn ou: TxDOT [ex: TxDOT|ow: TxDOT [ex: TxDOT
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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.

DISCLAIMER:
FILE: pw://tts-pw.bentley.com: tts-pw-01/Documents/0223.002/Cadd/Standards/Qfrthicteipedsy E e obgn formats or for incorrect results or damages resulting from its use.

TxDOT assumes no responsibility for the conversion
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(No drain)

(Shoulder drain
integral with riprap)

Reinf

SEC D-D

(Shoulder drain)

RIPRAP DETAIL AT COLUMNS

Face of

abut cap —=
Form vertical
face at edge

Varies 9"
of cap

Min

1"

8"X 18 Gage galvanized
flashing full length

of cap

Keyway formed

in abut cap,
2 coat with
o asphalt
= -
X SIS
o
S
Reinf
= S
2\ % I
’\% =~
Granular material
o (when speC/fied)

Loose graded gravel or crushed stone
placed continuously along periphery

of granular material under riprap only
or as directed by the Engineer

SHOWING KEYWAY OPTION

@ When riprap is shown extended around header on
layout, extend slab and toewall as shown and

N
Reinf.”

Nail flashing to cap
or wingwall and seal

¢ with joint sealer

8"X 18 Gage galvanized
flashing full length

of cap

¢

Plug ends and seal joint )(i/

along ends of

joint sealer

O i

Reinf
CAP OPTION A

3/41, _

Caulking
compound
or joint
sealer

“— 5" Dia x ¥"
Galvanized
anchor screw
at 12" c-c

CAP OPTION C

SECTIONS THRU RIPRAP AT CAP©

eliminate 4" curb.

@ Limits and configuration of drains and depressions are as
shown elsewhere in plans or as directed by the Engineer.

@ Location of shoulder drain must consider limitations imposed {
Do not locate shoulder drains at expansion %

by rail transition.
joints between approach slab and concrete pavement.

12" 6"

side of wingwalls with

cap and

Reinf

@\

CAP OPTION B

7" Exp
Jt Mat'l

Reinf

= Face of
abutment
wingwall

SECT THRU RIPRAP
AT WINGWALL 12

@ See details elsewhere in plans for installation of guard fence

posts through concrete riprap.

@ Provide intermediate toewall only when designated elsewhere

in the plans or included in the specifications.

6" ®| o
Max Min Const Jt@ Min gc: SE
® {{ ’ ’ R ——— . in %
e et | R O R Bt R
Reinf WWR ry /‘{Ve%/rff osrteel %WWR
Bars Min

@ Provide lower level of 2" Dia weep holes at 10" c-c backed by
1 CF packet of gravel and galvanized hardware cloth at all
locations unless directed by the Engineer to eliminate.

@ Use wider or other drain configurations if shown
elsewhere in plans or if directed by the Engineer.

Wall extension may be reduced or modified if approved by

the Engineer.

Increase wall extension to 1'-6" whenever the

optional intermediate toewall is called for in the plans.

@ Top of cap to top of riprap dimension varies as directed by

the Engineer.

Should be 9" Min for beam/slab type bridges

and 1'-6" for slab span, box beam, or slab beam bridges.

#5 bars shown are required even when synthetic fiber

reinforcing option is selected.

@ Provide sealing option for joint between the face of cap and
riprap as designated by the Engineer or as shown elsewhere

on plans.

@ Flashing (shown in Cap Option A) may be used at wingwall in
addition to Exp Jt Mat'l if shown on plans or directed by the

Engineer.

@ Provide #3 reinforcing bars at 18" Spa c-c. Provide

Welded Wire

Reinforcement (WWR) as 6x6-D2.9xD2.9 or D3xD3. Combinations of WWR
and reinforcing bars may be used if both are permitted. Use lap splices
of a minimum 6 inches, measured from the transverse wire of WWR, and

the ends of reinforcing bars.

If granular material is specified, provide upper level of 2" Dia
weep holes at 10' c-c backed by galvanized hardware cloth.

@ 8" x 18 Gage Galv Sheet Metal

Provide WWR or #3 bars, with 1'-0" extension into slope.

@ WWR or reinforcing steel is continuous through riprap

construction joints.

Provide WWR or reinforcing steel that

extends 1'-1" minimum into adjacent riprap on each side of

construction joint even if synthetic reinforcing fiber is utilized.

(As directed by the Engineer)

FOR CONTRACTOR'S INFORMATION ONLY:
5" of RR8 = 0.015 CY/SF
4" of RR9 = 0.012 CY/SF

#3 Reinf at 18" c-c = 0.501 Lbs/SF
6x6-D3xD3 = 0.408 Lbs/SF

REINFORCEMENT DETAILS ©

See General Notes for optional synthetic fiber reinforcement.

GENERAL NOTES:

Provide Class "B" concrete (f'c = 2,000 psi) unless noted elsewhere

in plans.

Provide Grade 60 reinforcing steel.
Provide deformed welded wire reinforcement (WWR) meeting
ASTM A1064, unless otherwise shown.
Provide reinforcing bars, deformed WWR, or any suitable combination
of both types for riprap reinforcing, unless specified elsewhere in the

plans.

Optionally synthetic fibers may be used if approved by the Engineer.
Provide synthetic fibers listed on the "Fibers for Concrete" Material
Producer List (MPL) in lieu of steel reinforcing in riprap concrete.

Install construction joints or grooved joints extending the full slant
slope height at intervals of approximately 20 feet unless otherwise

directed by the Engineer.

Hardware cloth, loose grade stone behind weep holes, flashing, or
other sealing material are subsidiary to the bid item "Riprap".

See Layout for limits of riprap.

RR8 is to be used on stream crossings.
RR9 is to be used on other embankments.

I Texas Department of Transportation

Bridge
Division
Standard

CRR

CONCRETE RIPRAP AND
SHOULDER DRAINS
EMBANKMENTS
AT BRIDGE ENDS
(TYPES RR8 & RR9)
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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".
FILE: pw://tts-pw.bentley.com: tts-pw-01/Documents/0223. 002/Cadd/Standar ds/ frlicteipedsyfite BLro fagpats or for incorrect results or damages resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
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@ 0" Min to 5'-0" Max. Estimated curb heights are shown elsewhere in the plans. For
structures with pedestrian rail or curbs taller than 1'-0", refer to the Extended Curb
Details (ECD) standard sheet. For structures with T631 or T631LS bridge rail, refer
to the Mounting Details for T631 & T631LS Rails (T631-CM) standard sheet. Refer
to the Rail Anchorage Curb (RAC) standard sheet for structures with bridge rail other
than T631 or T63]1LS.

Length of box

@ For vehicle safety, the following requirements must be met:
@ e For structures without bridge rail, construct curbs no more than 3" above
Bars F2 finished grade. ] ) ] o
(Top & bottom) Bars K@ e For structures with bridge rail, construct curbs flush with finished grade.
U‘ S U Reduce curb heights, if necessary, to meet the above requirements. No changes will
‘ ) ‘ — ! be made in quantities and no additional compensation will be allowed for this work.
Bars F2 ~ Equal Spacing (Typ) ‘ }77”7 —H T I R
Permissible Bars D * . [ @ For curbs less than I'-0" high, tilt Bars K or reduce bar height as necessary to
‘ construction F2 E ‘ F2 ! . i maintain cover. For curbs less than 3" high, Bars K may be omitted.
joint (T :
= (Typ) ‘mi—/ Aﬁ‘ J Bars B ‘ ‘ o ! i Bars H @ 1'-0" typical. 2'-3" when the Rail Anchorage Curb (RAC) standard sheet is referred
= W .« ° \}B/; iT . ° . ; . b 1 (Top) : to elsewhere in the plans.
= _. Bars E P
- F1 J; F1 (Bottom)  [ITATITTIC A=A THITT B
5 o . 5 !
(Typ) o I ———Bars F2 The Contractor may replace Bars B, C, D, E, F1, F2, M, Y, and/or Z with deformed
o 1 Y P [ A N R B S welded wire reinforcement (WWR) meeting the requirements of ASTM A1064. The
Z\ | area of required reinforcement may be reduced by the ratio of 60 ksi / 70 ksi.
T (Typ) . F2 Bars Y i Spacing of WWR is limited to 4" Min and 18" Max. When required, provide lap splices
o 14" R ; \ i in the WWR of the same length required for the equivalent bar size, rounded up for
B | Fi— — Rl Rl 1 o O | wire sizes between conventional bar sizes. The lap length required for WWR is
_' (Typ) _' Ly L = = = —— -k -q--1 e L e S RS Rl e Bars E never less than the lap length required for uncoated #4 bars.
F2 6" Bars F2 i ] (Top)
. 132 o ‘ (Typ) ‘ ! Example conversion: Replacing No. 6 Gr 60 at 6" Spacing with WWR
.|l . | > o c . oint (T . ‘ === Bars B Required WWR = (0.44 sq. in. per 0.5 ft.) x (60 ksi / 70 ksi) = 0.755 sq. in. per ft.
N2 ~ ' onstruction joint (Typ) M ? ‘ ‘ ‘ (Bottom) If D30.6 wire is used to meet the 0.755 sq. in. per ft. requirement in this example,
~ | — F2 B ° F2 } | the required spacing = (0.306 sq. in.) / (0.755 sq. in. per ft.) x (12 in. per ft.) = 4.86"
° I % \\ |'; % Bars M =) Bars C Max spacing. Required lap length for the provided D30.6 wire is 2'-1" (the same
~ . N\, v, Ty T\, LA P . n - - - [ R 1 ,L },, B 4 -d-t ,‘, ,‘, minimum lap length required for uncoated #5 bars, as listed under MATERIAL NOTES).
v S Seaivompan R
D E E Bars D Bars F2 ‘ “—Bars F1 (Bottom)
BOTTOM SLAB TOP SLAB CONSTRUCTION NOTES:

Do not use permanent forms.
TYP]CAL SECT[ON PART PLANS Chamfer the bottom edge of the top slab 3" at the entrance.

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

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

®

TABLE OF T eaten o satvanied Ty % 28 fOos
. galvanize in
(roadway slope) BAR DIMENSIONS « Uncoated or galvanized ~ #5 = 2'-1" Min
e Uncoated or galvanized ~ #6 = 2'-6" Min
H "X "y
— — —— GENERAL NOTES:
K 2-0 2-6 7% 3-8 7% Designed according to AASHTO LRFD Bridge Design Specifications for the range of
H—] | 3-0" 3-6 " 3-8 " fill heights shown.

See the Multiple Box Culverts Cast-In-Place Miscellaneous Detail (MC-MD) standard

(B;eceh?g’;vesrﬂqucﬂo/\/ é 4-0 4-6 7 3-8 %' sheet for details pertaining to skewed ends, angle sections, and lengthening.
NOTES.) 1 5'-0" 5-6 1" 3-8 I

) N Cover dimensions are clear dimensions, unless noted otherwise.

Reinforcing bar dimensions shown are out-to-out of bar.
SECTION THRU CURB

HL93 LOADING SHEET 1 OF 2

o %ﬂ Bridge

B
2_7m

"x"
k:
-2 % @

5'-0" SPAN
0" TO 20" FILL

r . =

I Texas Department of Transportation Standard
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w0
3 BILLS OF REINFORCING STEEL (For Box Length = 40 feet) QUANTITIES
» SECTION
w DIMENSIONS
© Bars H Per Foot
E Bars B Bars C & D Bars E Bars F1 ~ #4 Bars F2 ~ #4 Bars M ~ #4 Bars ¥ & Z ~ #4 4 ~ #4 |Bars K| of garrel Curb Total
[
§ S H T U No. .Q’EJ S Length wt | No. .GEJ S Bars € Bars D No. .QEJ S Length | Wt | No. S Length| Wt | No. 2 Length| Wt | No. 2 Length| Wt | No. 2 Bars ¥ Bars 2 Length | Wt | No.| Wt Conc | Renf |Conc|Renf| Conc | Renf
= LRI G| Y| Length| wt | Length| wt G|» " " ” Y | Length| Wt | Length| wt (CY) | (Lb) | (CY) | (Lb)| (CY) | (Lb)
2| 5-0"| 2-0 8" 7" |108|#5| 9" | 11'-6" | 1,295 |108|#5|9"| 6-3"| 704| 6-4"| 713|108|#5|9"| 8-8"| 976 | 8 |18'|39'-9"| 212 | 38 |18'|39'-9"|1,009 |108| 9" | 2'-0"| 144 | 54| 9" | 4-7" 165 | 5-3" 189 | 11'-6" | 31 | 26 |72 |0.710 | 1352 | 0.9 [103 | 29.3| 5510
3 5-0" 2'-0" 8" 7" 108 | #5| 9" | 17'- 1" 1,924 | 108 | #5| 9" 6'-3" 704 6' - 4" 713 1108 | #5| 9" | 14 -3" 11,605 | 12 |18"|39'-9"| 319 | 54 |18"/39'-9"|1,434 |108| 9" | 2'-0" 144 | 108| 9" | 4'-7" 331 5 -3 379 | 17'-1" | 46 | 38 |106 |1.029 | 188.8 | 1.3 |152 42.4 | 7,705
4 5-0" 2'-0" 8" 7" 108 | #5| 9" | 22°-8" | 2,553 |108|#5| 9" 6'-3" 704 6'-4" 713 |108|#5| 9" | 19'-10"2,234 | 16 |18"|39'-9"| 425 | 70 |18"/39'-9"|1,859 |108| 9" | 2'-0" 144 | 162| 9" | 4 -7" 496 5 -3 568 | 22' - 8" 61 | 48 |134 | 1.348 | 2424 | 1.7 | 195 556 | 9,891
5 5-0" 2'-0" 8" 7" 108 | #5| 9" | 28'-3" | 3,182 |108|#5| 9" 6'-3" 704 6' - 4" 713 |108|#5| 9" |25 -5" (2,863 | 20 |18"|39'-9"| 531 | 86 |18"/39'-9"|2,284 |108| 9" | 2'-0" 144 |216| 9" | 4'-7" 661 5 -3 758 | 28" - 3" 75 | 60 |167 | 1.667 | 296.0 | 2.1 | 242 68.8 12,082
6 5-0"| 2-0" 8" 7" | 108|#5| 9" | 33 -10"| 3,811 [108|#5|9"| 6-3"| 704| 6-4"| 713 |108|#5|9"|31'-0" |3,492 | 24 |18"|39'-9"| 637 |102|18"|39'-9"|2,708 |108| 9" | 2'-0"| 144 [270| 9" | 4 -7" 827 | 5-3"| 947 |33 -10"| 90 | 70 |195 |1.986 | 349.6 | 2.5 | 285 | 82.0 |14,268
2| 5-0"] 3-0" 8" 7 |108|#6| 9" | 11'-6" | 1,865 |108|#5|9"| 7'-3"| 817 | 6-4"| 713|108|#5|9"| 8-8"| 976 | 8 |18"|39'-9"| 212 | 44 |18'|39'-9"|1,168 | 108| 9" | 3 -0"| 216 | 54| 9" | 4 -7" 165 | 7'-3" | 262 |11'-6" | 31 |26 |72 |0775| 159.9 | 0.9 |103 | 31.9 | 6,497
3 5-0" 3-0" 8" 7" 108\ #6| 9" | 17'-1" | 2,771 |108| #5| 9" 7' -3" 817 6' - 4" 713 |108|#5| 9" | 14 -3" |1,605| 12 |18"|39'-9"| 319 | 62 |18"/39'-9"|1,646 |108| 9" | 3'-0"| 216 |108| 9" | 4 -7" 331 7' -3" 523 | 17'-1" | 46 | 38 |106 | 1.115| 2235 | 1.3 | 152 459 | 9,093
4 5-0"| 3-0" 8" 7" |108|#6| 9" | 22'-8" | 3677 |108|#5|9"| 7'-3"| 817 | 6-4"| 713|108|#5|9"|19-10"2,234 | 16 |18"'|39'-9"| 425 | 80 |18'|39'-9"|2,124 |108| 9" | 3 -0"| 216 [162| 9" | 4 -7" 496 | 7'-3" | 785 |22 -8" | 61 | 48 |134 |1.456 | 287.2| 1.7 |195 | 59.9 |11,682
5 5-0"| 3-0" 8" 7" |108|#6| 9" |28 -3" | 4,583 |108|#5|9"| 7'-3"| 817 | 6-4"| 713 |108|#5|9"|25-5" 2,863 |20 |18'|39-9"| 531 | 98 |18'|39'-9"|2,602 |108| 9" | 3 -0"| 216 [216| 9" | 4 -7" 661 | 7'-3" |1,046 |28 -3" | 75 | 60 |167 |1.796 | 350.8 | 2.1 |242 | 73.9 |14,274
6 5-0" 3-0" 8" 7" 108 | #6| 9" | 33'-10"| 5488 |108|#5| 9" 7' =-3" 817 6'-4" 713 1108|#5| 9" | 31'-0" |3,492 | 24 |18"|39'-9"| 637 |116|18"/39'-9"|3,080 |108| 9" | 3'-0"| 216 |270| 9" | 4 -7" 827 7'-3" 11,308 | 33 -10"| 90 | 70 |195 | 2.137 | 414.5| 2.5 |285 88.0 116,863
2 5 -0" 4'-0" 8" 7" 108 | #6| 9" | 11'-6" 1,865 | 108 | #5| 9" 8 -3 929 6'-4" 713|108 #5| 9" 8 -8" 976 | 8 |18"|39'-9"| 212 | 44 |18"|39'-9"|1,168 | 108| 9" | 4 -0"| 289 |54 | 9" | 4-7" 165 9 -3 334 | 11'-6" 31 |1 26|72 [0840 | 166.3 | 0.9 |103 34.5 | 6,754
3 5-0" 4" -0" 8" 7" 108 |#6| 9" | 17'-1" | 2,771 |108|#5| 9" 8 -3 929 6' - 4" 713 |108|#5| 9" | 14 -3" |1,605| 12 |18"|39'-9"| 319 | 62 |18"/39'-9"|1,646 |108| 9" | 4 -0"| 289 |108| 9" | 4 -7" 331 9 -3 667 | 17'-1" | 46 | 38 |106 | 1.202 | 231.8 | 1.3 |152 49.4 | 9,422
4 5-0" 4 -0" 8" 7" 108 | #6| 9" | 22'-8" | 3,677 |108|#5| 9" 8 -3" 929 6' - 4" 713 1108|#5| 9" | 19'-10"2,234 | 16 |18"|39'-9"| 425 | 80 |18"|39'-9"|2,124 |108| 9" | 4'-0"| 289 |162| 9" | 4 -7" 496 9'-3" 11,001 |22-8" 61 | 48 |134 | 1.564 | 297.2 | 1.7 | 195 64.3 112,083
5 5-0" 4'-0" 8" 7" 108 | #6| 9" | 28'-3" | 4,583 |108|#5| 9" 8 -3" 929 6'-4" 713 1108| #5| 9" | 25'-5" |2,863 | 20 |18"|39'-9"| 531 | 98 |18"/39'-9"|2,602 |108| 9" | 4'-0"| 289 |216| 9" | 4 -7" 661 9'-3"11335|28-3" 75 | 60 [167 |1.926 | 362.7 | 2.1 |242 79.1 |14,748
6 5-0" 4 -0" 8" 7" 108 | #6| 9" | 33'-10"| 5488 |108|#5| 9" 8 -3 929 6'-4" 713 1108 | #5| 9" | 31'-0" |3,492 | 24 |18"|39'-9"| 637 |116|18"|39'-9"|3,080 |108| 9" | 4'-0"| 289 |270| 9" | 4 -7" 827 9'-3" 11,668 | 33 -10"| 90 | 70 |195 | 2.288 | 428.1 | 2.5 |285 94.0 |17,408
2 5-0" 5-0" 8" 7" 108 |#6| 9" | 11'-6" 1,865 | 108 | #5| 9" 9'-3" 1,042 6'-4" 713 1108 | #5| 9" 8 -8" 976 | 8 |18"|39'-9"| 212 | 50 |18"|39'-9"|1,328 |108| 9" | 5-0"| 361 |54 |9"|4-7" 165 | 11'-3" 406 | 11'-6" 31 |26 |72 (0904 | 176.7 | 0.9 | 103 370 | 7,171
3| 5-0"] 5-0 8" 7' |108|#6| 9" | 17'-1" | 2,771 |108|#5| 9" | 9'-3" 1,042 | 6 -4"| 713 |108|#5|9"|14-3" |1,605| 12 |18'|39'-9"| 319 | 70 |18'|39'-9"|1,859 |108| 9" | 5 -0"| 361 [108| 9" | 4 -7" 331 |11'-3"| 812 |17'-1" | 46 | 38 |106 |1.288 | 2453 | 1.3 |152 | 52.8 | 9,965
4 5-0"| 5-0" 8" 7" |108|#6| 9" | 22'-8" | 3,677 |108|#5|9"| 9 -3" 1,042 | 6 -4"| 713 |108|#5|9"|19'-10"2,234 | 16 |18"|39'-9"| 425| 90 |18'|39'-9"|2,390 | 108| 9" | 5 -0"| 361 [162| 9" | 4 -7" 496 | 11'-3" 1,217 | 22'-8" | 61 | 48 |134 |1.672 | 3139 | 1.7 |195 | 686 |12,750
5 5-0" 5-0" 8" 7" 108 | #6| 9" | 28'-3" | 4,583 |108|#5| 9" 9'-3" 1,042 6' - 4" 713 |108| #5| 9" | 25'-5" |2,863 | 20 |18"|39'-9"| 531 |110|18"/39'-9"|2,921 |108| 9" | 5-0"| 361 |216| 9" | 4 -7" 661 | 11'-3" |1,623 | 28 -3" 75 | 60 [167 | 2.056 | 3825 | 2.1 |242 84.3 | 15,540
6 5-0" 5 -0" 8" 7" 108 | #6| 9" | 33'-10"| 5488 |108|#5| 9" 9'-3" 1,042 6'-4" 713 1108|#5| 9" | 31'-0" |3,492 | 24 |18"|39'-9"| 637 |130|18"|39'-9"|3,452 |108| 9" | 5 -0"| 361 |270| 9" | 4 -7" 827 | 11'-3" |2,029 | 33 -10"| 90 | 70 |195 | 2.439 | 451.0 | 2.5 | 285 |100.1 |18,326
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. Limits of skewed
Bars FZV Bars FZX Bars FI\ i‘ajend section (Typ)@ ‘ Limits of 1 Limits of 1 Limits of
A JEHEEE R T TG e seain® T anole : pors F2(— | angle
Bars D L LA L L A R L L L \\7\:77”\7\777 Bars ¢ \ ; ‘ section <:) /E", : section
" T iy ggg /C; - Z%/grgéfbs/ab@ i H / Bars F1 ~ top slab ‘4 l' //' ,L/’ ,1/ ]
f SIEEEL N ) ~ EIEE RN ~ B | S A/
Ly byl I W b L i,"”’"a, Bars 2 = battom slab(3) AL )RS ’
pars 5 — T Ao I A 1 o A \ g i ST I RN
| ' ~
N | A - 0 | | S 0 | s ”'II”~'. \1 BarsE~top \ i!/:/ r/// Q
B o 7ot RSB Bars £ - top L] AR L and bottom'S1at 7] \
Bars E(8)~ IS : Bars £\2/ and bottom slab—re=y / W B I 2
| I B 1§ I Bars B ~ / { 5
B ¥ top and M [ Bars E ~ top EEEETE gﬁgsboBtt;ngOg/ab EEREI RISy s 4
/ Bars 27 bottom slab and bottom slab i % % ///é/
] ey o E—— Bars C ~ top slab Bars C ~ top slab Bars C ~ top slab H \
Bars D ~ bottom slab —{=i— Bars D ~ bottom slab—{= Bars D ~ bottom slab T 10 /
5 > Bars H I Y HiEEELTIE
ars — — A
Bars M Bars F2 :)—/ Bars F1 ~ top slab N
"7§ Bars F2 @_/ Bars F2 ~ bottom slab (5
””” ju— . » . . P A I d— T
; -_—— ————
Bars DJ’ ~_gars ¢ PLAN OF ANGLE SECTION ~ PLAN OF ANGLE SECTION ~ PLAN OF ANGLE SECTION ~
BOTTOM SLAB TOP SLAB

PLAN OF SKEWED ENDS ~ FROM 0° TO 15°@

FROM 0° TO 15° OVER 15° TO 30°

Bars F2—~<——

@ For skewed box culverts with less than 2'-0" of fill, break back the top slab
to provide a 1'-10" minimum lap of the existing longitudinal bars with the

Fj Limits of skewed

Bars F1— end section (Typ)@

longitudinal bars in the extension.

‘ Bars FZW

For non-skewed box culverts with less than 2'-0" of fill and for skewed or

Bars D

-

J‘r**

I

AR

non-skewed culverts with a fill depth of 2'-0" or greater, break back the top slab

to provide a 1'-10" minimum lap of the existing longitudinal bars with the

longitudinal bars in the extension. Alternatively, if the box is non-skewed, embed
#6 anchor bars with a Type III, Class C, D, E, or F anchor adhesive into the

Bars B

Bars B existing walls, top and bottom slab at 1'-6" center-to-center spacing. Minimum

embedment depth is 8". Anchor adhesive chosen must be able to achieve a basic

|
i
]
=

bond strength in tension, Nba, of 26.4 kips. Submit signed and sealed calculations

or the manufacturer's published literature showing the proposed anchor adhesive's

ability to develop this load to the Engineer for approval prior to use. Anchor

// Bars E

<

installation, including hole size, drilling, and clean out, must be in accordance with

-
[

Item 450, “Railing.” Test adhesive anchors in accordance with Item 450.3.3, “Tests.”
Test 3 anchors per 100 anchors installed.

Break back wings and apron as necessary to install the extension. Clean and
extend the exposed wingwall and apron reinforcing into the extension. When
lengthening existing box culverts with dimensions different than current standard

\@ Culvert

Tilt bar as necessary
to maintain cover

dimensions, form horizontal and vertical transitions as directed by the Engineer.
Match bottom slabs to maintain an uninterrupted flow line. Field bend existing and
new reinforcing into transitions and maintain specified cover requirements. For top
slabs of culverts with overlay, with 1-to-2 course surface treatment, or with the top
slab as the final riding surface, adjust the "H" dimension to provide a smooth riding
surface.

@ When the spacing between Bars B or Bars E becomes less than half
of the normal spacing, cut bars to avoid conflict.

BOTTOM SLAB

‘kBarS Cc

TOP SLAB

@ The length of Bars B and Bars E will vary in the skewed end sections.

@ [One half of overall width] x [tangent of the skew angle]

PLAN OF SKEWED ENDS ~ OVER 15° TO 30°

i Limits of skewed

OVER 30° TO 45°

CONSTRUCTION NOTES:
Do not use permanent forms.
When required, lap Bars H 1'-8" for un
Provide a minimum of 1 %" clear cover.

MATERIAL NOTES:

Provide Grade 60 reinforcing steel.

@ Place Bars F1 and F2 continuously through the angle section.
Bend Bars F1 and F2 to remain parallel to the walls of the box culvert.

@ When necessary to avoid conflict in acute corners, shorten the slab extension
leg of Bars C and Bars D to a minimum of 1'-6" for skews of 30° thru 45°.

@ At the Contractor's option, for skews of 15° or less, place Bars B, C, D, and E
parallel to the skewed end while maintaining spacing along centerline of box.
Increase lengths of Bars B and Bars E shown on the Multiple Box Culverts
Cast-In-Place (MC) standard sheets to accommodate the skew.

Extend Bars E as shown on the MC standard sheet for direct traffic culverts.

coated or galvanized bars.

Provide galvanized reinforcing steel, if required elsewhere in the plans.
Provide Class C concrete (f'c = 3,600 psi) with these exceptions:

provide Class S concrete (f'c =

4,000 psi) for top slabs of culverts with

overlay, with 1-to-2 course surface treatment, or with the top slab as the

final riding surface.

GENERAL NOTES:

Designed according to AASHTO LRFD Bridge Design Specifications.
Refer to Multiple Box Culverts Cast-in-Place (MC) standard sheets for

details of straight sections of culvert.

For skewed sections and angle sections, refer to Multiple Box Culverts

Cast-in-Place (MC) standard sheets for s

lab and wall dimensions, bar sizes,

maximum bar spacing, and any other details not shown.

For skewed ends with curbs, adjust length of Bars H, number of Bars K,
curb concrete volume, and reinforcing steel weight by dividing the values
shown on the Multiple Box Culverts Cast-In-Place (MC) standard sheets by

the cosine of the skew angle.

Cover dimensions are clear dimensions,

unless noted otherwise.

Bars F2 Bars F2 Bars F1 I end section (Typ) @
N N ~
] — 1 ra—
SETE EET s e e e S E = S e E R E e R R
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Bars B N ‘ o \ i LN O AN il \ Bare B
6 e e gt o g i P e e ey SRR i i R 15 o S e A a s B B SRR Rl
e o s f M ol Bl o A il v o e s o Bl Ml o B s A ol o B o Ml e ol Bl | LengthofeXfenS/On |
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,,,,, O e T e A e e E e L I T _
Bars Y Bars Z i -
”””””””” — S
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*************************** ry : 7 ok e s M=\ -
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S -
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BOTTOM SLAB TOP SLAB LENGTHENING DETAIL
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TABLE OF DIMENSIONS AND REINFORCING STEEL TABLE OF WING WALL (1) Extend Bars P 3-0" Min into bottom slab of box culvert. TABLE OF MAXIMUM (9)
(Wings for One Structure End) REINFORCING WING HEIGHTS
- (Two~Wings) @Adjust to fit as necessary to maintain 1 1#2" clear cover and Side Slope Hw Max
) ) Variable Estimated - 4" Min between bars.
Dimensions Reinforcing Quantities Bar | Size | No. Spa 37 77- 5
w/?sg gn;’;h D #5 ~ 1'-0" @ Quantities shown are based on an average wing height for two 4:1 8-10"
. B 1 : E #4 ~ 1'-0" wings (one structure end). To determine total quantities for two 6:1 6- 1"
Maximum ars J Bars J2 (Two~Wings) F Py _ 1 0" wings multiply the tabulated values by Lw.
Wingwall w X y z c @
Height NS N Reinf onc G #6 4 ~ L . . : . Ny
N pa | N Spa Recommended values of slope are: 3:1, 4:1, and 6:1. Provide 3:1 =
HW@ @ n (Lb/Ft) | (CY/FL) M #4 4 ~ or flatter slope. o -
2 62 - 5|1 -0 9" 7" |#4[1 -0"|#4] 1 -0"| 33.73 [0.248 P L #4 L - L 1000 (5) R .~
: : R #5 6 _ When shown elsewhere on the plans, construct 5" deep concrete 2|5 o
3'-0"|2'- 5"1'- 0" 9" 7" |#4|1'-0"|#4|1'-0"| 37.07 |0.261 — riprap. Payment for riprap is as required by Item 432, "Riprap". &= % IS
3 62 - 571 - 0" 9" v (#4171 0" #411 -0"| 37.74 |0.273 v #4 ~ 1'-0 Un;escsj othegvvis; sho'wln ton the p/ansdqr qitrected bty (tjhe I:;rf;g/neer, ;T 8 _g '\S E
T onl oL 59 7. oo " o Y T on extend construction joints or grooved joints, oriented in the = & =8
4, 0” 2, 5” ], 0“ - 9” 7” #4 ], 0” #4 ], 0” 36.41 10.285 TABLE OF ESTIMATED direction of flow, across the full distance of the riprap, at oN ; REAES
4'-6"3'- 2" 1'- 6" 1'- 0 7 #4]1'-0"|#4]1'-0 41.75 |0.330 CULVERT TOEWALL intervals of approximately 20'. When such riprap is provided, NN < |G
5'-0"|3'"- 2" 1'"- 6" 1"- 0" 7" | #4|1"-0"|#4|1"'-0"| 45.09 |0.343 QUANTITIES the culvert toewall shown in SECTION B-B is not required. % §N ;"
5'-6"|3'- 2" 1'- 6" 1'- 0" 7" |#4|1'-0"|#4|1'-0"| 45.75 |0.355 Bar | Size o Spa @ 3 , . . . J N I 2"0-
6 013 - 211'-6"1"- 0" 70 | #4|1' -0 #4|1'-0"| 46.42 |0.367 . L At Contractor's o,t’)t/‘on, erjd the culvert toewall flush with wingwall Y+ 4 =
L #4 ~ 1'-6 toewall. Adjust reinforcing as needed. T
7'-0"13'- 8" 1'- 9" 1"- 3" 7" [ #4|1'-0"|#4|1'-0"| 52.77 |0.414 Q Py 1 — +—
8'-0"|4'- 2" 2'"- 0" 1"- 6" 8" |#5|1'-0"|#4|1'-0"| 60.19 |0.486 Reinf (Lb/FI > 75 @3" Min to 5'-0" Max. Estimated curb heights are shown elsewhere in
9 0" 4 - 812 - 311 - 9" 3" | #4 6| #4 6" 81.49 |0.535 Cz;’; (éY/;t)) 5 (‘)37 t,hi— p/ans.hFor structures W/[‘hq;/f railing and curbshta/ler than 1'-0", BARS J1 BARS V
10 -0"15- 21 2- 672 - 0" s | #5 6| #4 6" 97.25 |0. 584 - refer to the Extend Curb Details (ECD) standard sheet.
11'-0"|5'- 8" 2'- 9" 2'- 3" 8" | #6 6"| #5 6"[133.65 |0.634 TABLE OF ESTIMATED For vehicle safety, reduce curb heights, if necessary, to provide a . w - 4"
12'-0"|6'- 2" 3'- 0" 2'- 6" 9" | #7 6"| #5 6"|162.29 |0.721 ANCHOR TOEWALL maximum 3" projection above finished grade. No changes will be - "s E“
QUANTITIES made in quantities and no additional compensation will be allowed
for this work.
Bar | Size No. Spa 5
K #4 - 7 -0" @ See Table of Maximum Wing Heights for various slopes. ) N
N #5 6 — Height is limited based on a 33'-6" maximum safety pipe ,\‘, +
runner length. N
oL #4 6 ~
@) x Finished grade Reinf (Lb/Ft) 9.82
o| ™M= (roadway slope) BN Conc (CY/Ft) 0.074 1, BARS L BARS J2
_ u U U
o — < O = S S o
~ s NS 22
R ~y= :9 ‘§ Ltw gef C/orner
Conforms to slope =~ = etarls 20"
perpendicular to roadway (A ’Q—i—’ 200
D \(G %
by
%L] Length of wings BARS D
based on SL:1
N N slope along o
N B this line. 2-0
= J1 orV N
— : 7 /A AL
/ 42 3 Le Toe of
| o slope
j Atw
“F P M 0o Q 77777777 BARS R
,, & \\ s
(Showing reinforcing. Culvert and culvert 8 - 8 .
toewall reinforcing not shown for clarity.) N 9
STRUCTURAL PLAN .
w 5 _Typ =
Showing dimensions.
X 8, Y T 1 ( g ) -
‘ o | % 60
I _!fG D N
/‘f/ Permissible - 2'-0"
construction joint
rR—A'+
e d BARS K BARS OL
1 7 (Length = 5'-5")
= T g v Culvert bottom
T (Typ) fi/ slab reinforcing
Lo
ool -
o ol © ° 1
JI1—=" . . O ! /2‘
/JZ |-= | p I 1 1/)11 N e/ -~ i
T - K7)
N h_ A L L . P \
v | |
5 E N :
N Construction Q . m
Jjoint M | |
[l
. . Culvert 6" Anchor 1'-0"
Wingwall toewall 1 ‘ 6 FOOTING toewall toewall

SECTION A-A

WINGWALL
CORNER DETAILS

(Culvert and culvert toewall reinforcing not shown for clarity.)

AND TOEWALL

SECTION B-B()

SECTION C-C

WING DIMENSION CALCULATIONS:

Hw =H + T+ C - 0.250'
A = (Hw - 0.333') (5L)
B = (A) (tan (30°))

Lw = (A) = cos (30°))

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

Lc = (Ltw) - (2U)
Atw = (Lc) + (2B)

Total Wingwall Area (two wings ~ SF)
= (Hw + 0.333') (Lw)

Hw = Height of wingwall (feet)

Atw = Anchor toewall length (feet)

Lw = Length of wingwall (feet)

N = Number of culvert barrels

SL:1 = Side slope ratio (horizontal : 1 vertical)
Ltw = Culvert toewall length (feet)

Lc = Culvert curb between wings (feet)
See applicable box culvert standard for H, S, T, and U values.
See Table of Maximum Wall Heights for limits on Hw.

MATERIAL NOTES:

Provide Grade 60 reinforcing steel.

Provide galvanized reinforcing steel if required elsewhere in the plans.

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

Provide Class "C" concrete (f'c = 3,600 psi).

Adjust reinforcing as necessary to provide a minimum clear cover of 1 %"

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

Provide ASTM A307 bolts and nuts.

Provide ASTM A36 steel plates.

Galvanize all steel components, except reinforcing unless required elsewhere
in the plans, after fabrication.

Repair galvanizing damaged during transport or construction in accordance
with the Item 445, "Galvanizing".

For optional adhesive anchors, install adhesive anchorages in accordance
with the manufacturer's instructions including hole size, drilling equipment
and method, hole cleaning equipment and method, mixing and dispensing
adhesive, and anchor insertion. Do not alter the manufacturer's mixing
nozzle or dispenser. Provide anchorage rods that are clean and free of
grease, oil, or any other foreign material. Demonstrate hole cleaning
method to the Engineer for approval and continue the approved process
for all anchorage locations. Test adhesive anchors in accordance with Item
450.3.3, “Tests.” Test 3 anchors per 100 anchors installed.

GENERAL NOTES:

Designed according to AASHTO LRFD Bridge Design Specifications.

The safety end treatments shown herein are intended for use in
those installations where out of control vehicles are likely to traverse
the openings approximately perpendicular to the pipe runners.

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 Cross-Drainage Structures", Texas Transportation Institute,
March 1981.

When structure is founded on solid rock, depth of toewalls for
culverts and wingwalls may be reduced or eliminated as directed
by the Engineer.

All bolts, nuts, washers, brackets, angles, and pipe runners are
considered parts of the safety end treatment for payment.

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

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

Cover dimensions are clear dimensions, unless noted otherwise.
Reinforcing dimensions are out-to-out of bars.
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DISCLAIMER:
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Upper bracket
Culvert curb

o S ) ¢ %" Dia
- 57~ bolt with nut
o (Typ) |r and 2 washers
I
~ i

kQ %" Dia x 7"

curb anchor
bolt with nut
T and washer @

Pipe runner
Riprap (if

present) Anchor pipe

Typ

MAXIMUM PIPE RUNNER LENGTHS AND
Pipe 0.D. + %" | 4 U 5" REQUIRED PIPE RUNNER SIZES
% Pipe 0.D. + %" ‘ y 1y R Iy Maximum Required Pipe Required Anchor
‘ {— Pipe Runner Size Pipe Size
| 3 ‘ % Pipe . e ! e Runner
¢ %" Dia hole ‘ h 0D - % Nl e I I \—ET-% Length P(pe Pipe Pipe P/:pe Pipe Pipe
\ ! o 0D -7 o (Pc or Pw) Size 0.D. 1.D. Size 0.D. 1.D.
{ = I | I 9'-4" 3" STD 3.500" 3.068" 2" STD 2.375" 2.067"
o l 7?? : 19'-0" 4" STD 4.500" 4.026" 3" STD 3.500" 3.068"
N i ! i 33'-6" 5" STD 5.563" 5.047" 4" STD 4.500" 4.026"
RN . .
) | |
PL % (Typ) i i 1f pipe runner length (Pw) is 1'-9" or less replace the normal
) ' ' pipe runner and anchor pipe with a single non-sliding pipe
( ]

¢ %' Dia

y

+ Lower bracket

|
!
L S ¢ %" Dia x 7"

~
b toewall anchor
t=—— Culvert bottom slab Anchor toewall ——= ‘ 6" bolt with nut
F—E’ and washer
SECTION D-D
(Showing curb pipe runner. Except for upper
bracket, wingwall pipe runners are similar.)
D % ﬁu(r;_; a;chor—
o YP) —~
i ; ; ; ; =
| | | | | :
T T T T T i Wingwall bracket (Typ)
) | | 1 ! ! ! i
7 | | | | | |
e | | | | |
|| | | | | |
1. | | | | |
¢ Wingwall ‘ | ! ! ! ! i
anchor A | \ I | } } |
bolt (Typ) V] i i | | | |
‘ ‘ ‘ ‘ : : \ <
A 11— | | | | |
| ; | | | | |
! | ! ! ! ! ! |
: \ i i \ \ \ \
. | I ! ! ! ! i
Y [ | I
¢ Pipe . \ i | | | | | |
runners | — i | i i i i ‘
| : ‘ ‘ ‘ ‘ ‘ ‘ [
L ] ﬁ] I I
1 g — [ =)
{ \ | QT i \ \ \ \ i ; | i k
‘ ‘ . DI -
¢ Toewall L — 1 3 . lV)VOoi;ktr?Tqyp)
} anchor bolts : 6" Min, 1'-6" Max } D2
| . f
2'-0" Minj Eq Spa ~ | Eq Spa ~ 2'-0" Min ~2'-6" Max Eq Spa ~ \2'-0” Min
"3-0" Max 2'-0" Min ‘ 2-0" Min — T3-0" Max
2'-6" Max 2'-6" Max

PIPE RUNNER PLAN

|
‘ Sy
= & %" Dia through ) L i
i hole (at upper end Single %" Dia
!

inspection hole

—

of pipe runner)

Trim pipe
r as shown

52 Typ (10° for
anchor pipes with
0.D. greater than

3

¢ %" Dia
through hole

Pipe runner length ~ Pc or Pw

Note: Pipe diameter required

for curb pipe runner is also
used for wingwall pipe runner.

PIPE RUNNER DETAILS

ANCHOR PIPE DETAILS

Note:
runner.

bolt with nut
and 2 washers

¢ '%¢" Dia Holes ¢ '%6" Dia holes—=t——=!

—

ELEVATION

Clip inside corner of stiffeners "

SIDE VIEW

Install %" anchor bolt in hole
nearest to the culvert curb.

Other bolt hole is intended for use
on the opposite hand wingwall.

¢ %" Dia bolt with ‘

Wing pipe
nut and 2 washers —e

runner or
non-sliding
pipe runner

Top of
wingwall

— @ Wingwall
anchor bolts

¢ %" Dia x 10" bolt
with nut, standard

zZa

Wingwall
washer, and 1 ~ Y
3" plate washer bracket — ¢ %' Dia
(note bolt bolt with nut
orientation) =— Inside face and 2 washers
of wingwall ———=
I
SECTION E-E ELEVATION

(Showing installed bracket normal
to wall. Pipe not shown for clarity.)

(Showing installed bracket.)

Note: Match wingwall bracket to the upper curb bracket size.

WINGWALL BRACKET DETAILS

e Pipe 0.D. + ¥
1 1y E% ‘ | 1 Pipe 0.D. + %"
|
1 1 (Typ) | 1 L ¢ %' Dia hole
. . |
— : -
i | = |
--@--—f--——- - r 7777777 - Typ
Lo o X |
. | ™ \ B
‘ ‘ PL % (Typ)
— L
~=—¢ %¢" Dia holes =€ 6" Dia holes
SIDE VIEW ELEVATION

Note: Match upper and lower brackets, except for the brackets used with non-
sliding pipe runners, to the required pipe diameters as shown in the table.

UPPER AND LOWER BRACKET DETAILS

I
¢ %" Dia through
' hole (oriented 90°

¢ Pipe
i to slotted holes)

Trim pipe
as shown

e

5° Typ (10° for
non-sliding pipes
with 0.D. greater
than 3 %")

: — |
Log%x 2 sloty’ 4 1

I through hole L—/Z’
1" 9"

Non-sliding pipe runner
length 3'-3" or less

Pipe size is the same as required for curb pipe
Ad just the corresponding lower bracket accordingly.

NON-SLIDING PIPE RUNNER DETAILS

runner. See Non-Sliding Pipe Runner Details for additional
information.

@At Contractor's option, 74" diameter hole may be formed or

cored drilled. Percussion drilling is not permitted. Adjust
placement of reinforcing steel as necessary to avoid bolt holes.

@Affer installation of pipe runner, use the %" inspection hole to

ensure that the lap of the anchor pipe with the pipe runner is
adequate.

@At Contractor's option, an adhesive anchor may be used.

Provide %" Dia adhesive anchors that meet the requirements

of ASTM A307 Gr A fully threaded rods. Embed threaded rods
into curb, wingwalls, and toewall using a Type IIl, Class C, D,

E, or F anchor adhesive. Minimum embedment depth is 5 15"
Provide anchor adhesive able to achieve a basic bond strength

in tension, Nba, of 20 kips. Submit signed and sealed calculations
or the manufacturer’'s published literature showing the proposed
anchor adhesive's ability to develop this load to the Engineer for
approval prior to use.

Wn
Pwn
Pw1 Non-Sliding Pipe Runner (If required)

Pc

PIPE RUNNER DIMENSION CALCULATIONS:

= (2.000) (Dn) - (0.416")
= (Dn) (K2) - (2.063')

= (D1) (K2) - (0.563')
= (A) (K1) - (1.688')

Wn =

Dn

Pw
Pc

Distance from working point to centerline
anchor bolt measured along bottom inside
face of wing (feet)

Distance from working point to centerline
pipe runner measured along outside face
of anchor toewall (feet)

Wingwall pipe runner length (feet)

Curb pipe runner length (feet)

Constant values for use in formulas
Slope SL:1 K1 K2

3:1 ~ 1054 ~ 1826

4:1 ~ 1.031 ~ 1785

6:1 ~ 1014 ~ 1756
Wing pipe runner number
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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
followed by applicable end (Pc) Runner Runner Runner
(Lt, Rt or Both) overall overall overall (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

Quantities shown are for one structure
end if Lt or Rt. Quantities shown are
for two structure ends if Both.

@lf the outermost wing pipe runner is

a non-sliding pipe runner, consider the
next outermost wing pipe runner as the
shortest.

><: 1 I =
— Culvert curb to

inside face of wing
v 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 2010 spreadsheet to assist in completing
this table can be downloaded from the Bridge
Standards (English) web page on the TxDOT web
site. The completed sheet must be signed,

sealed, and dated by a licensed Professional
Engineer.

Curb pipe
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
must be verified by the Contractor in the
field prior to fabrication of the safety end
treatment components.

Shortest wing
pipe runner @

g\ T 1 T
Anchor toewall to

inside face of wing

|
|
working point (Typ) ‘ LI - L]‘
| e e SHEET 3 OF 3
| | 1'-6" Max 1'-6" Max
| ! =" Bridge
D1 ‘ L3 ‘ L2 L3 D1 IT D " tof T sati gl";llﬂfoa';d
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During the planning phase of project development the following environmental permits, [ssues, and commitments

UPDATED 6/22/2017

. . .
have been developed during coordination with resource agencles. local governmental entltles, and the general 11, Cultural Resources VI. Hozordous Materiol or Contomination Issues
public. Ary change orders and/or deviations from the final design must be reported to the Engineer prior (Addresses any special circumstances associated with culfural resources, such as archeclogical or historic sites.) (Addresses ary previously identified high risk sites associated with hazardous materials that may be encountered during construction.)
fo the commencement of construction activities, as additional environmental clearances may be required. (Upon discovery of archeological artifacts (bones, burnt rock, Tlint, pottery, efc.:cease work in the immediate area and
contact the Engineer Immediately.) Comply with the Hozard Communication Act (the Act) for personnel who will be working with
. . . . hozordous materials by conducting sofety meetings prior to beginning construction and
I. Cleon Woter Act, Sec. 402 Texos Pollutont Dischorge Eliminotion System ) ) . ) moking workers aware of potential hazards in the workplace. Ensure that all workers are
No Action Required [J Required action R X . X R .
(Addresses CGP and MS4 Starm Water requirements for the project.) provided with personal protective equipment appropriate for any hazardous materials used.
(In the event that the Contractor Implements a PSL on or within one mile of the praject, a Site Notice and/or a NO/ will apply.) Obtain and keep on-site Material Safety Daota Sheets (MSDS) for all hozaordous products
g ) ) . used on the project, which may include, but are not limited to the following categories:
[J No Action Required Required Action Action No. Station (Rt/L1) Commi tment+ Paints, acids, solvents, asphalt products, chemical additives, fuels and concrete curing
Te --- --- compounds or additives. Provide protected storoge, off bare ground ond covered, for
Action No. 1 c t+ment No. 1 products which may be hazordous. Maintain product Iabelling as required by the Act.
The project disturbs less than one acre Refer to the SW3P Plan Sheet, BMPs and Detail. Maintain an odequoate supply of on-site spill response materials, as indicated in the MSDS.
of surface orea. The contractor is responsible It will oddress sweeping, chemical storage, 3” the event °f_° spill, take oc'ru.:ns fo mitigate the Sp'_” O? mdu.:c-red 'n The MSDS,
for the PSL as defined in the Stondord sonitory waste, aond all other management practices. in accordance with safe work practices, ond contact the District Spill Coordinator
Specifications for construction and Maintenance immediotely. The Controctor shall be responsible for the proper containment ond cleanup
of Highways, Street, and Bridges (2014 Edition, of all product spills.
Section 7 7.6, Page.42). The total dlsh.ered Contraoctor will follow all applicable storage ond monagement requirements for 1iquid oil products,
acreage is the combined acreoge *? be disturbed liquid petroleum products, and other chemical Iiquids as per 40 CFR 112 (a.k.a. SPCC) and/or
on the project ond the controctor’s PSL. TCEQ Construction General Permit for storm water management.
The EPIC must be updated if the disturbed area Contact the Engineer if any of the following are detected:
increases to one or more acres during the Dead or distressed vegetation (not identified as normal)
course of construction (refer to following Trash piles, drums, conisters, barrels, etc.
sections). [+ may become necessary to post MS4 operators thot receives discharge from the Undesirable smells/odors
a site notice and/or NOI for the project and/ project: -N/A- Underground storage tanks
or PSL. Evidence of leaching or seepage of substaonces

.
Iv. Vegetation Resources Any other evidence indicating possible hozordous materials or contamination discovered on-site

Il1. Cleon Woter Act, Section 401 ond 404 Complionce

$TIMES

$DATES
SFILES

Prepared Dy %% s s s %0 %% % %%

DATE
FILE:

(Addresses any special circumstances associated with vegetation, such as large frees fo be avoided, or mitigation

(Addresses Natlorwide Permits, Indlvidual Permits. and Wetlands.) that will ocour as part of the project.) T T T T T Tt
(Filling, dredging, or excavating in any water bodies, rivers, creeks, streams, wetlands, or wet area Is prohlbited unless specified Does the project involve any bridge class structure rehabilitotion or replacements (bridge class
in the USACE ™ permit and approved by the Engineer.) X N
. . . . structure not including box culverts)?
(When fe/r;porary fill]s Implemented, only stated TxDOT standards will be used unless written authorization for an dlternative Is D No Action Required Required Action
obtained Trom “the Engineer. No equipment is allowed in any sfream channel below the Ordinary High Water Mark except on
temporary stream crossings or drill pads.)
Yes |:| No
[J No Action Required 404 Permit and 401 Certification Required Action No. Station (R/L+) Commi tment
1f “No", then no further action is required.
l. All Avoid non-mow locations for stockpiles and " " : : ' . .
Permit Required Action Waters of the US App. Plan Sheet(s) ! A Kinerer 1f "Yes", then TxDOT is responsnbl? for ct.:mple'hr:lq.an o?besﬂ)s assessment/inspection.
Ri D eéquipment parking/storage. Are the results of the asbestos inspection positive (is asbestos present)?
NWP #14  Adher to permit ond Leon River Draw SW3P Loyout
associated conditions 2. Project Limits Preserve native vegetation to the extent D v gN
practical. Contractor must adhere to es °
Construction Specification Requirements
Specs 162, 164, 192, 193, 506, 730, 751, If "Yes", then TxDOT must retain o Texas Deportment of State Health Services (DSHS) Iicensed

asbestos consultant to assist with the notification, develop abatement/mitigation procedures, and
perform management activities as necessary. The notification form to DSHS must be postmarked at
least 10 working doys prior to scheduled abaotement and/or demolition.

752 in order to comply with requirements
for invasive species, benmeficial landscaoping,
and tree/brush removal commitments.

If "No", then TxDOT is still required to notify DSHS 10 working days prior to ony scheduled
demol ition.

In either case, the Contractor is responsible for providing the dote(s) for abatement activities
and/or demolition with careful coordination between the Engineer and asbestos consultont in order
to minimize construction delays and subsequent claims.

V. Federal Listed, Proposed, Threatened, Endongered Species, Critical Habitot,

. . . . . N Bridges on this project may contain Lead-Containing Paint (LCP) or other items that contain lead.
Stote Listed Species, Condidote Species, ond Migratory Bird Treaty Act (MBTA)

The location of (LCP) is identified in the General Notes. [tem 6.10.1.2 in the 2014 TxDOT

(Addresses any special habitat that mafv need fo be avoided, lists any threatened or endangered s;uscfes where _habitat was Stondord Specificotions shall be utilized for this project.
observed and might be Impacted within the project area, and /lsts any precautions such as nesting seasons for migrafory birds.)

Best Management Practices for applicable 401 General Conditions:

General Condition 12 - Categories [ aond Il BMPs required

. .

?oory I (Erosion Control) [] No Action Required gRequired Action VII. Other Environmental I[ssues

Temporary Vegetotion D Blonkets, Motting (Addresses any other environmental Issues that may not have been covered In ofher sections.)
[J muicn [ soa
|:| Interceptor Swale |:| Diversion Dike Species Potentially within Habitat Description gNo Action Required D Required Action

rosion Control Compost |:| Mulch Filter Berms ond Socks Project Areo & Description

Compost Filter Berms ond Socks |:| Compost Blonkets The Contractor is to be aware that if bats or active bird nests are identified during construction;

they ore to stop work ond contact The Brownwood District Environmental Coordingtor, Andrew Chisholm, Action No. Station (Rt/Lt) Commi tment

Category I (Sedimentation Control) 325) 643-0442. When choosing locations for storing equipment or placing other Project Specific . . .

aond Bag Berm Rock Berm Locations (PSLs), burrows should be avoided as these may contain species of concern. Any species

Silt Fence D Hoy Bale Dike entering the work aorea shall be left alone ond allowed to leave the construction area unharmed.
[ trionguior Filter Dike [ Brush Berms LIST OF ABBREVIATIONS ENVIRONMENTAL
|:| Stone Outlet Sediment Traps |:| Sediment Basins Best Monagement Practice PERM[ TS ISSUES
[ erosion control Compost [J muten Fitter Berms and Socks 5223;’32;;??,&?&;?'sﬁﬁi'é'iﬁemm services ? ?

Federal Emergency Management Agency AND cow‘ TMENTS

Federal Highwoy Administration

Memorandum of Agreement

Memoraondum of Understonding (EP l C)

Municipal Seporgte Stormwoter Sewer System

Migratory Bird Treaty Act

Notice of Intent LESS THAN I ACRE
Notice of Termination

Notionwide Permit Gresn:

Compost Filter Berms and Socks

a

The Migratory Bird Treaty Act of 1918 states that it is unlowful to kill, copture, collect,
possess, buy, sell, trade, or tronsport any migratory bird, nest, young, feather, or egg in
port or in whole, without a federal permit issued in accordance within the Act’s policies and
Retention/lIrrigation |:| Constructed Wetlands regulations. Migration patterns would not be affected by the proposed project. The

General Condition 25 - Category III BMPs required
Category III (Post-Construction TSS Control)

a

Extended Detention Basin D Wet Basins contractor will remove all old migratory bird nests from any structure where work would be g%lrh zzizﬁngéﬁ\uﬁg:rgr‘_e%*‘_I:?.nun;?;'r:'e“ufe
Vegetative Filter Stri [ vegetation-Lined Ditcn done from September 1 through the end of February. In addition, the contractor will be Pre-Construction Notificotion ITeXOSMﬂMOfoM’O”m
on-Lin . . L ; A i
eoetative Fllte 'ps egetati tned Ditches prepored to prevent migratory birds from building nests between March 1 ond August 31, per the ;;:‘1]:"; SD?:;';('; 'a:"g;\',?’r‘mmmm Qual ity BROWNWOOD DISTRICT
[ crassy swales [ sana Fiiter Systems Environmental Permits, lssues, ond Commitments (EPIC) plans. In the event that migratory birds Texas Pollutant Discharge Elimination System conT |sECT Jo8 HIGHWAY
. . . . . . . exas Parks an e Departmen
[ erosion control Compost [0 Muicn filter Berms and Socks are encountered on-site during project construction, adverse impacts on protected birds, active Toxos Depor-tmont of Tronsooreotion 092317 086 CR 4981
A . Threatened and Endangered Species
[J compost Filter Berms and Socks [J sedimentation Chambers nests, eggs, ond/or young shall be avoided U.S. Army Corp of Engineers oreT COUNTY SHEET N
U.S. Fish ond Wildlife Service BWD COMANCHE 45
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SITE DESCRIPTION

PROJECT LIMITS

CSJ 0923-17-086 CR 4981 at Leon River Draw-2
Latitude = 32.21083
Longitude = -98.55937

LOCATION MAPS

Refer to title sheet for project location map.

PROJECT DESCRIPTION:

CSJ 0923-17-086

For the construction of: Replacement of bridge

consisting of: Replace bridge and approaches

MAJOR SOIL DISTURBING ACTIVITIES

The major soil disturbing activities for this project will

consist of preparation of R.0.W., removing existing strutcture

excavation work, embankment work for the construction

of the bridge and roadway, and placement and removal

of erosion controls.

TOTAL PROJECT AREA: 0.21AC

TOTAL AREA TO BE DISTURBED: | ©O-18 AC

EXISTING CONDITION OF SOIL & VEGETATIVE
COVER AND % OF EXISTING VEGETATIVE COVER

CSJ 0923-17-086

Surrounding land is used as pasture range and

90% of the R.0.W. vegetative cover is predominantly

comprised of various native grasses and wild flowers.,

NAME OF RECEIVING WATERS

CSJ 0923-17-086

Runoff from project flows into Leon River Draw-2

EROSION AND SEDIMENT CONTROLS

OTHER EROSION AND SEDIMENT CONTROLS:

MAINTENANCE
All erosion controls will be maintained in good working
order. If a repair is necessary, it will be made at the
earliest possible date, but no later than seven (7)
calendar days after the ground has dried sufficiently fo
prevent further damage from equipment. The areads around
creeks and drainage ways shall have priority over other
areas on the project site.

INSPECTION:

An inspection will be performed by a TxDOT inspector at least

once every seven (7) calendar days. An inspection and maintenance

report will be made per each inspection. Stormwater controls will

be modified as directed by the Engineer based on these reports

WASTE MATERIALS

Any waste materials generated during construction will

be disposed of in accordance with existing federal, state

and local laws.

HAZARDOUS WASTE

(INCLUDING SPILL REPORTING):

At a minimum, any products in the following categories are

considered to be hazardous: Fuels, Lubricating products,

Asphalt products, or Concrete curing compounds and any additives.

In the event of a spill which may be hazardous

clean-up will be done in accordance with federal, state, and

local regulations

SANITARY WASTE:
Sanitary waste from portable units will be collected by a
| icensed sanitary waste management contractor.
OFF SITE VEHICLE TRACKING AND DUST CONTROL:
X_ DUST CONTROL (OFF SITE) AS NEEDED - PER ENGINEER
__ HAUL ROADS DAMPENED FOR DUST CONTROL
LOADED HAUL TRUCKS TO BE COVERED WITH TARPAULIN
__ EXCESS DIRT ON ROAD REMOVED DAILY
STABILIZED CONSTRUCTION ENTRANCE
REMARKS:
Disposal areas, stockpiles,and haul roads shall be constructed in g manner
that will minimize and control the amount of sediment that may enter

receiving waters. Disposal areas shall not be located in any wetland,

water body or stream bed.

Construction staging area and vehicle maintenance)

area shall be constructed by the contractor in a manner to minimize the

runoff pol lutants. All waterways shall be cleared as soon as practicable

of temporary embankment, temporary bridges, matting, false work, piling,

debris or other obstfructions placed during construction operations that

are not a part of the finished work.

For off R.O.W. facilities the contractor shall comply with TCEQ

requirements.

The contractor is responsible for ensuring that all subcontractors are

aware of and comply with all components of the SW3P per I[tem 506

Furnish one SW3P permit posting sign and sign support as detailed on

the SW3P Sheet. Install this sign in a location selected by

the Engineer. The sign and support should be removed upon completion of

the project and is the property of the Contractor. The purchase of the

sign and support, installation, relocation(s) if determined necessary by

the Engineer and removal at project end shall be subsidiary fto Item 506

Sedimentation Basins - Since the area disturbed is less than 10 acres

per drainage areq; a sedimentation basin is not required.

Best Management Practices:

Erosion

[l Temoorary Vegetation
[ ] Blankets/Matting

[]Muleh

[] sodding

[] Interceptor Swale

[ ] Diversion Dike
[] Erosion Contro

[JMulch Filter Berm and Socks

Sedimentation

st Fence

[] Rock Berm

[] Triangular Filter Dike
(] Sand Bag Berm

[] straw Bale Dike

[] Brush Berms

| Compost [] Erosion Control Compost

[JMulch Filter Berm and Socks

Post-Construction TSS

B Vegetative Filter Strips

[] Retention/Irrigation Systems

[] Extended Detention Basin

[] Constructed Wetlands

[] Wet Basin

[] Erosion Control Compost

[ ] Mulch Filter Berm and Socks

[] Compost Filter Berm and Socks

. Compost Filter Berm and Socks D Compost Filter Berm and Socks D Vegetation Lined Ditches

NARRATIVE - SEQUENCE OF CONSTRUCTION

[] Stone Outlet Sediment Traps

[] sediment Basins

(STORM WATER MANAGEMENT)

[] Sand Filter Systems

ACTIVITIES:

The order of activities will

be as follows

1. Preserve existing vegetative cover as much as possible.

2. Install

temporary sediment control

fencing and other

items

as _shown on plans prior to any soil

disturbing activities

3. Perform bridge work,

roadway work,

and per form any necessary

excavation,

embankment and grading,

temporary seeding

and signage.

4. Pl

ace permanent seeding as shown

in the plans and as directed by

the Engineer.

STORM WATER

MANAGEMENT

Storm water will

be carried by side road ditches

which will

empty into the various natural

runoff channels.

STORM WATER POLLUTION PREVENTION PLAN

125"
Sign May be
Mounted Even

PERMIT POSTING

No Permanent Installation Allowed.
Sign to be Removed After Project Completion.

30"
9.25" 11.5" 9.25"

27.5"

j 75" % m%?ﬂ & 7.5" $

1.25"

with Top of Post
(Plus or Minus 2")

2.5" Letter Height
ClearviewHwy-3-W
Font White

Center of Sign
to be Mounted
About Eye Level
(4-5)

Type A Aluminum
Sign Blank with
Blue Engineer
Grade Sheeting

1.875" Radius

1/4" Diameter Holes

Center to Center

for Posting Landscape
or Portrait Laminated
Materials (32 Holes-

Excluding for Sign
Mounting)

Mount on Post at G of Sign

Wing Channel or Other
Approved Drivable Support
(Holes for Bolting Sign to
Post to be Drilled on Site
as Needed)

Texas Department of Transportation

Brownwood District Office
2495 Highway 183 North
Brownwood Texas, 76802

©z020 ‘

CR 4981
BROWNWOOD DIST.

STORM WATER
POLLUTION
PREVENTION PLAN

I Texas Department of Transporfation”
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164-6001 BROADCAST SEED (PERM) (RURAL) (SANDY) SY 145
164-6009 BROADCAST SEED (TEMP) (WARM) Sy 72
164-6011 BROADCAST SEED (TEMP) (COOL) Sy 72 SW3IP LAYOUT
168-6001 VEGETATIVE WATERING MG 4 CR 4981 AT
SUBSIDIARY | FERTILIZER TON 0.01
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$TIMES

DATE: $DATES
FILE: SFILES

TEMPORARY CROSSING

PROFILE GRADE LINE
AT PROPOSED ROADWAY

PROPOSED BRIDGE

OF THE U.S.

WATER MARK

ORDINARY HIGH’///Z’

Inset

See Inset below

NON-ERODIBLE MATERIAL (4" to 6"rock)

TEMPORARY CULVERT (S)

CAPACITY OF CULVERT(S) SHALL BE ADEQUATE

TO CONVEY THE LOW FLOW OF WATER

FILTER

FABRIC EXISTING GROUND

Note: Temporary crossing will
not be paid for directly but

will be considered subsidiary
to pertinent items.

DRAWING NOT TO SCALE

11/29/21

CR 4981
TEMP CROSSING
DETAIL
0923-17-086

©2021

A Texos Department of Transportation”
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DISCLAIMER:

y purpose whatsoever.

+s or for incorrect results or damages resulting from its use.

"Texas Engineering Practice Act". No warranty of any kind is made by TxDOT for an

The use of this standard is governed by the

TDBOE2020

f this standard to other forma

TxDOT assumes no responsibility for the conversion o

pWwilEtts-pw. bentley.com: tts-pw-01/Documents/0223. 002/Cadd/Standards/ESCP/EC (1) -16.dgn

4’ minimum steel or wood posts spaced at 6’ to 8'.
Softwood posts shall be 3" minimum in diameter or nominal 2" x 4".
Hardwood posts shall have a minimum cross section of 1.5" x 1.5"
Fasten fabric to the top strand of the wire using
hog rings or cord at a maximum spacing of 15"

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

Attach the wire mesh and fabric on end
posts using 4 evenly spaced staples
for wooden posts (or 4 T-Clips or

sewn vertical pockets for steel posts).

Galvanized welded wire mesh (W.W.M.)
(12.5 GA. SWG Min.) with a maximum

opening size of 2"x 4"or Woven Mesh
(W.M. ) (See woven mesh option detail) .
Woven filter

fabric

Place 4" to 6" of fabric against the trench
side and agpproximently 2" across the french
bottom in the upstream direction
Minimum trench size shall be 6" square.
Backfil |l and hand tamp.

TEMPORARY SEDIMENT CONTROL FENCE
on
— -~
Filter fabric 3’ min. width. ‘
Top of Fence
\\ Backfill & hand tamp. 90° Embed posts 18" min.
FLOWA\\\\\ or Anchor if in rock
y S
Y/ NN
UYL
\%\)\\\//\\\\/A\\\%\)\\\//\\\\/A\\‘/
SECTION A-A

HINGE JOINT KNOT WOVEN MESH (OPTION) DETAIL
Galvanized hinge joint knot woven mesh (12.5 GA.SWG Min.)
requires a minimum of five horizontal wires spaced at
a maximum of 12 inches agpart and all vertical wires
spaced at a maximum of 12 inches apart

SEDIMENT CONTROL FENCE USAGE GUIDELINES

A sediment control fence may be constructed near the downstream perimeter

of a disturbed area along a contour to intercept sediment from over land LEGEND

runoff. A 2 year storm frequency may be used to calculate the flow rate

. Sediment Control Fence
to be filtered.

G

Sediment control fence should be sized to filter a maximum flow through
rate of 100 GPM/FTZ, Sediment control fence is not recommended fo control
erosion from a drainage area larger than 2 acres

Dozer tracks create track

paral lel

GENERAL NOTES

1. Vertical tracking
unless otherwise approved

2. Perform vertical

3. Provide equipment with a track undercarriage capable of producing
length by 2" fto 4"

measuring a minimum of 12" in

4. Do not exceed 12" between track impressions

5. Install continous |inear track

perpendicular to the slope or direction of water flow.

imprints
to the slope contour.

VERTICAL TRACKING

is required on projects where soil

impressions where the minimum 12"

distributing activities have occurred

tracking on slopes to temporarily stabilize soil.

| inear soil impressions
in width by 1/2" to 2" in depth
length impressions are

=

I Texas Department of Transportation

Design
Division
Standard

TEMPORARY EROSION,
SEDIMENT AND WATER
POLLUTION CONTROL MEASURES

FENCE & VERTICAL TRACKING
EC(1)-16
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DISCLAIMER:

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

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

"Texas Engineering Practice Act".

The use of this standard is governed by the

7/30/2020

DATE:
FILE:
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000 0 000

TEMP.
CONTROL LOG

FLOW
ADDITIONAL UPSTREAM
STAKES FOR HEAVY
RUNOFF EVENTS
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SECURE END
OF LOG TO
STAKE AS
DIRECTED

STAKE LOG ON DOWNHILL
SIDE AT THE CENTER,
AT EACH END, AND AT
ADDITIONAL POINTS AS
NEEDED TO SECURE LOG
(4" MAX. SPACING),

OR AS DIRECTED BY

THE ENGINEER.

PLAN VIEW

STAKE LOG ON DOWNHILL

SIDE AT THE CENTER,
AT EACH END, AND AT

ADDITIONAL POINTS AS
NEEDED TO SECURE LOG

TEMP.

EROSION
CONTROL LOG

(4° MAX. SPACING),
AS DIRECTED BY THE

(TYP. ENGINEER.

ey

=<
%%%?

COMPOST CRADLE
UNDER EROSION
CONTROL LOG

SECTION A-A

EROSION CONTROL LOG DAM

LEGEND

EROSION CONTROL LOG DAM

EROSION CONTROL LOG AT BACK OF

EROSION CONTROL LOG AT EDGE OF
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EROSION CONTROL LOG AT DROP INLET

EROSION CONTROL LOG AT CURB INLET

EROSION

ADDITIONAL UPSTREAM
STAKES FOR HEAVY
RUNOFF EVENTS

CURB

RIGHT-OF -WAY

EROSION CONTROL LOG AT CURB & GRATE INLET

FLOW

SECURE END
OF LOG TO R.O.W.
STAKE AS
DIRECTED

B——

e
B N ¢

(@@ @@
%

B—-

STAKE ON DOWNHILL SIDE OF
LOG AT 8" (ON CENTER) MAX
AS NEEDED TO SECURE LOG
OR AS DIRECTED BY THE
ENGINEER.

TEMP. EROSION
CONTROL LOG

PLAN VIEW

TEMP. EROSION
CONTROL LOG

STAKE

UNDER EROSION
CONTROL LOG

COMPOST CRADLE

ADDITIONAL UPSTREAM
STAKES FOR HEAVY
RUNOFF EVENTS

| — DISTURBED AREA

/
BACK OF CURB SECURE END /

\
Nl 1P oF cuTTER

%

NN ——

\\\\\\\\\\\\\\\\\\\\ CANARANAARANNE MANEARANSZRANRERALTZANN

SECTION B-B

AN

EROSION CONTROL LOG AT BACK OF CURB

#3 BAR

STAKE ON DOWNHILL SIDE OF
1 LOG AT 8" (ON CENTER)
(TYP.) AS NEEDED TO SECURE LOG
OR AS DIRECTED BY THE
ENGINEER,.

C—=

R. 0.

Q«@K@@@@M ([

T FLOW T \\f
AN

|
AT

OF LOG TO
STAKE AS
DIRECTED

C —-

ADDITIONAL UPSTREAM
STAKES FOR HEAVY
RUNOFF EVENTS

PLAN VIEW

TEMP. EROSION
CONTROL LOG

COMPOST CRADLE
UNDER EROSION
CONTROL LOG

v\

MAX.

TEMPORARY
EROSION
CONTROL
LOG

—DISTURBED AREA
—BACK OF CURB

\\\\\LIP OF GUTTER

/A\ N
NN /N NN
ININ/N /W %\\Y/A\\%V/A\WA\\%V

SECTION C-C

GENERAL NOTES:

1. EROSION CONTROL LOGS SHALL BE INSTALLED
IN ACCORDANCE WITH MANFACTURER’S
RECOMMENDATIONS, OR AS DIRECTED BY THE
ENGINEER.

2. LENGTHS OF EROSION CONTROL LOGS SHALL
BE IN ACCORDANCE WITH MANUFACTURER'S
RECOMMENDATIONS AND AS REQUIRED FOR
THE PURPOSE INTENDED.

3.  UNLESS OTHERWISE DIRECTED, USE
BIODEGRADABLE OR PHOTODEGRADABLE
CONTAINMENT MESH ONLY WHERE LOG WILL
REMAIN IN PLACE AS PART OF A VEGETATIVE
SYSTEM. FOR TEMPORARY INSTALLATIONS
USE RECYCLABLE CONTAINMENT MESH

4, FILL LOGS WITH SUFFICIENT FILTER MATERIAL
TO ACHIEVE THE MINIMUM COMPACTED DIAMETER
SPECIFIED IN THE PLANS WITHOUT EXCESSIVE
DEFORMATION.

5. STAKES SHALL BE 2" X 2" WOOD OR
#3 REBAR, 2'-4" LONG, EMBEDDED SUCH THAT
2" PROTRUDES ABOVE LOG, OR AS DIRECTED BY
THE ENGINEER.

6. DO NOT PLACE STAKES THROUGH CONTAINMENT
MESH.

7. COMPOST CRADLE MATERTIAL IS INCIDENTAL &
WILL NOT BE PAID FOR SEPARATELY

8. SANDBAGS USED AS ANCHORS SHALL BE PLACED
ON TOP OF LOGS & SHALL BE OF SUFFICIENT
SIZE TO HOLD LOGS IN PLACE

9. TURN THE ENDS OF EACH ROW OF LOGS UPSLOPE
TO PREVENT RUNOFF FROM FLOWING AROUND THE
LOG.

EROSION CONTROL LOG AT EDGE OF RIGHT-OF-WAY

REBAR STAKE DETAIL

An erosion control

sed

Traps:

Log

Control

The

depth of

Cleaning and removal

will

SEDIMENT BASIN & TRAP USAGE GUIDELINES

log sediment trap may be used to filter

iment out of runoff draining from an unstabilized area.

5 acres. The trap capacity should be 1800 CF/Acre (0

the drainage area).

logs should be placed in the following locations

1. Within drainage ditches spaced as needed or min. 500’
2. Immediately preceding ditch inlets or drain inlets

3. Just before the drainage enters a water course

4. Just before the drainage leaves the right of way

5. Just before the drainage leaves the construction

Iimits where drainage flows away from the project.

logs should be cleaned when the sediment has accumulated to a
1/2 the log diameter.
of accumulated sediment deposits is incidental
not be paid for separately.

The drainage area for a sediment trap should not exceed

5" over

on center

and

10. FOR HEAVY RUNOFF EVENTS, ADDITIONAL
UPSTREAM STAKES MAY BE NECESSARY TO KEEP
LOG FROM FOLDING IN ON ITSELF

MINIMUM

COMPACTED

DIAMETER

MINIMUM
COMPACTED
DIAMETER

N
W\
&%%ﬁ%

DIAMETER MEASUREMENTS OF EROSION
CONTROL LOGS SPECIFIED IN PLANS

SHEET 1 OF 3
=t Design
Division
I Texas Department of Transportation Standard

TEMPORARY EROSION,
SEDIMENT AND WATER
POLLUTION CONTROL MEASURES

EROSION CONTROL LOG
EC(9)-16
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No warranty of any kind is made by TxDOT for any purpose whatsoever.

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

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

DISCLAIMER:
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DATE: 7/30/2020

TOP OF SLOPE

TOP OF SLOPE

6’ BELOW - 0 ° TOS/OEEEEgPE
TOP OF SLOPE K SSE:;(EEEE(E i
DIRECTED LOG SPACING \ \(((((((((((((((\ e P N
LOG SPACING @@ T
(CSOENET REORLO SLIOOGN (CSOEE; QESR%ONSEIOOGN \ \ ((((((\\((((((((((( ’
TABSLPEACiBIgLGOW) TABLE BELOW)
‘{llff;‘f\lﬁ,pﬁw b ‘v"(‘,,v_- s>\
END SECTION RAP DETAIL Q@\‘\(v(((((((((((«(\@(((((((((((@"
EROSION CONTROL LOC EROSION CONTROL LOG
5 -0" AB EROSION CONTROL LOG SPACING TABLE 5'-0" ABOZ\ (@@
TOE OF SLOPE P TOE OF SLOPE
LOG DIAMETER

SLOPE 6" 8" 12" 18" //
TOE OF SLOPE 1¢1 OR STEEPER 5 1o 15 20’ TOE OF SLOPE
2t 10” 20 30 40"
EROSION CONTROL LOGS ON SLOPES 30 157 30" 45" 60’ EROSION CONTROL LOGS ON SLOPES
STAKE AND TRENCHING ANCHORING 4:1 OR FLATTER 20" 40’ 60" 80" STAKE AND LASHING ANCHORING

x ADJUSTMENTS CAN BE MADE FOR SOIL TYPE:
SOFT, LOAMY SOILS-ADJUST ROWS CLOSER TOGETHER;

HARD, ROCKY SOILS- ADJUST ROWS FARTHER APART

STAKE STAKE

2" x 2" WOOD

ROPE
EROSION CONTROL LOG o 13 REBARLG ROPE
ADDITIONAL
STAKING IF PLACE EXCAVATED ‘ > MINIMUM ‘ 5 EROSION  EROSION
NEEDED FOR MATERIAL ON UPHILL | CONTROL CONTROL
SIDE OF EROSION \ OVERLAP \ LOG LOG
HEAVY RUNOFF CONTROL LOG.
EVENTS NOTCH Typ —.
) ) EROSION
2 MINIMUM 2 CONTROL q
‘ OVERLAP ‘ LOG

N -
d >>>> SLOPE ————
q NOTE: COMPACT EXCAVATED <
—

SOIL TO PREVENT
UNDERCUTTING.

/ARy

12" MINIMUM

(O
TN “

‘ MINIMUM

b | |
- STAKE AND LASHING ANCHORING DETAIL

- SHEET 2 OF 3

STAKE AND TRENCHING ANCHORING DETAIL - o
] e Dividion
STAKE I Texas Department of Transportation Standard
TRENCH DEPTH TABLE ‘&%ﬁ%*— TEMPORARY EROSION,
LOG DIAMETER DEPTH o SEDIMENT AND WATER
o > POLLUTION CONTROL MEASURES
X 3 STAKE NOTCH DETAIL EROSION CONTROL LOG
12" 4"
18" 5 EC(9)-16
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7/30/2020

DATE:
FILE:

OVERLAP ENDS TIGHTLY

o4 24" MINIMUM
SECURE END

I COMPLETELY SURROUND
gF LOG TO DRAINAGE ACCESS TO
TAKE AS 5 AREA DRAIN INLETS WITH
DIRECTED EROSION CONTROL LOG

TEMP. EROSION
CONTROL LOG

" —~— FLOW

FLOW ———— ~.

: STAKE OR USE SANDBAGS
X - ON DOWNHILL SIDE OF
LOG AS NEEDED TO HOLD
IN PLACE (TYPICAL)

EROSION CONTROL LOG AT DROP INLET

MIN. CURB AND MIN.
GRATE INLET

TEMPORARY EROSION CONTROL LOG
USE STAKES ON DOWNSTREAM SIDE OF
LOGS, AT ENDS, MIDPOINT, & AS

SANDBAG

EROSION CONTROL LOG AT CURB & GRADE INLET

SANDBAG

EROSION CONTROL LOG AT CURB INLET

CURB INLET

INLET
EXTENSION

2 SAND BAGS

USE STAKES ON DOWNSTREAM SIDE OF N \\\\\v////
LOGS, AT ENDS, MIDPOINT, & AS

NEEDED OR SANDBAGS TO HOLD IN PLACE

2 SAND BAGS

EROSION CONTROL LOG AT CURB INLET

NEEDED OR SANDBAGS TO HOLD IN PLACE

NOTE:

EROSION CONTROL LOGS USED AT CURB INLETS
SHOULD ONLY BE USED IF THEY WILL NOT IMPEDE
TRAFFIC OR FLOOD THE ROADWAY OR WHEN THE
STORM SEWER SYSTEM IS NOT FULLY FUNCTIONAL.

SECTION B-B

P—— 24"-30" ———>—

SHEET 3 OF 3

=t Design
Division
I Texas Department of Transportation Standard

TEMPORARY EROSION,
SEDIMENT AND WATER
POLLUTION CONTROL MEASURES

SANDBAG DETAIL EROSION CONTROL LOG
EC(9)-10
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