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DATE:

FINAL PLANS

NAME OF CONTRACTOR:

DATE OF LETTING:

DATE WORK BEGAN:

DATE WORK COMPLETED:

DATE WORK ACCEPTED:

SUMMARY OF CHANGE ORDERS:

WORK WAS COMPLETED ACCORDING
TO THE PLANS AND CONTRACT.
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Signature of Registrant & Date
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CSJS 2352-02-027
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TRM 556+0.799

DENTON COUNTY
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DALLAS DISTRICT

END PROJECT
CSJS 2352-02-027
STA. 143+56

TRM 556+ 1.448

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION

D OC

PLANS OF PROPOSED

STATE HIGHWAY IMPROVEMENT
STATE PROJECT

C 2352-2-27
CSJ: 2352-02-027

FM 2449
DENTON COUNTY

LIMITS: FROM WEST of FM 156 TO: EAST of FM 156

ROADWAY = 3,405.67 FT. = 0.645 MI.
BRIDGE = 22.33 FT. = 0.004 MI.
TOTAL = 3,428.00 FT. = 0.649 ML,

FOR THE CONSTRUCTION OF: REHABILITATION OF EXISTING ROAD
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RAIL ROAD CROSSING: BNSF RR STA. 134+03
2022 by Texas Department of Transportationy all rights reserved
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XXX

CHECK CONTROL SECTION JOB ‘I
XXX 2352 02 027

DESIGN SPEEDS

40 MPH

FUNCTIONAL CLASSIFICATION = RURAL MINOR COLLECTOR

ADT FM 2449

NOTE:

SPECIFICATIONS ADOPTED BY THE TEXAS DEPARTMENT OF TRANSPORTATION,
BER 1, 2014, AND THE CONTRACT PROVISIONS LISTED AND DATED AS
FOLLOWS SHALL GOVERN ON THIS PROJECT: SPECIAL LABOR PROVISIONS FOR
STATE PROJECTS (000-008).
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T: \DENDES\Projects\FM2449\2352-02-027 Ponder ISD\PLANS\O2 INDEX OF SHEETS\INDEX OF SHEETS.dgn

SHEET DESCRIPTION
1. GENERAL

1 TITLE SHEET

2 INDEX OF SHEETS
3-4  PROJECT LAYOUT
5,5A  SURVEY CONTROL

6-8  TYPICAL SECTIONS

9 CORE DATA

10, 10A-10E GENERAL NOTES

11-13 ESTIMATE & QUANTITY SHEET

14 DRAINAGE SUMMARY

15 ROADWAY SUMMARY

16 PAVEMENT MARKING, SMALL SIGN & WZTC SUMMARY
17 EROSION CONTROL SUMMARY

18 DRIVEWAY/INTERSECTION SUMMARY

19 EARTHWORK SUMMARY

11. TRAFFIC CONTROL PLAN

20-21  TRAFFIC CONTROL PLAN - SEQUENCE OF WORK
22 TRAFFIC CONTROL PLAN - TYPICAL SECTIONS
23 TEMPORARY SPECIAL SHORING

TRAFFIC CONTROL STANDARDS
*24-35 BC (1)-21 THRU BC (12)-21

* 36 TCP (2-1)-18
* 37 TCP (2-2)-18
* 38 TCP (2-3)-18
* 39 TCP (3-1)-13
*40 TCP (3-3)-14
*41 TCP (7-1)-13
*42 WZ (STPM)-13
*43 WZ (UL)-13
*44 WZ (BRK)-13
*45 WZ (RS)-22

I1I. ROADWAY DETAILS

46 HORIZONTAL ALIGNMENT DATA
47-49 PLAN LAYOUT SHEETS
50 DRIVEWAY and INTERSECTION DETAILS
ROADWAY STANDARDS
%51 TE (HMAC)-11
%52 LJD (1-1)-07 (DAL)
%53 GF (31)-19

*53A GF (31)LS-19
#54-56 SRG (TL-2)-21

*»57 GF (31)MS-19
*58 SGT (10S)31-16
*59 SGT(11S)31-18
* 60 SGT (12S)31-18
*61 SGT (15)31-20

IV. RETAINING WALL DETAILS
NONE

SHEET

INDEX OF

DESCRIPTION

V. DRAINAGE DETAILS

62-63 HYDRAULIC DATA SHEET
64-66 CULVERT LAYOUT

67 CONCRETE COLLAR DETAIL
68 BCS

DRAINAGE STANDARDS

* 69 PSET-RP
*70 PSET-RR
*T1 PSET-SP
*72 PW
*T3 SETP-PD
%74 CH-FW-0
*»75 CH-PW-0
*»T76-77 MC-7-10
*x78 MC-MD
*»79-80 SRR

VI. UTILITIES

NONE

VII. BRIDGES

NONE

SHEETS

SHEET DESCRIPTION

VIII. TRAFFIC ITEMS

81 SUMMARY OF SMALL SIGNS
82-83 PAVEMENT MARKING, SIGNING AND DELINEATION
84 SIGN DETAILS
TRAFFIC STANDARDS
* 85 PM (1)-20
* 86 PM (2)-20
*87 PM (3)-20
% 88-90 TSR (3)-13 THRU TSR (5)-13
*91 SMD (GEN)-08
*92 SMD (SLIP-1)-08 (DAL)
*93 SMD (SLIP-2)-08
*94 SMD (SLIP-3)-08
*95 D&OM (1) -20
*96 D&OM (2)-20
*97 D&OM (3)-20
*98 D&OM (4)-20
*99 D&OM (VIA)-20
%100 SPRFBA(1)-13
*101 TS-FD-12

[X. ENVIRONMENTAL ISSUES
102 STORMWATER POLLUTION PREVENTION PLAN (SW3P)

103 ENVIRONMENTAL PERMITS, ISSUES AND COMMITMENTS (EPIC) (DAL)

104-105 SW3P SITE MAP

ENVIRONMENTAL STANDARDS

*»106-108 EC (1)-16 THRU EC (3)-16

»109-111 EC (9 -16

*»112 VEGETATIVE ESTABLISHMENT SHEET (DAL)
*»113 SW3P SIGN SHEET (DAL)

X. RAILROAD DETAILS

114 RAILROAD SCOPE OF WORK
115-116 RAILROAD NON-BRIDGE PROJECT
»117-118 RCD (1)-16 - RCD(2)-16
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*THE STANDARD SHEETS SPECIFICALLY IDENTIFIED ABOVE HAVE BEEN KKD DIENO' (See ;R;Oﬁ; Noslhee-]-) FMZTZ-49
SELECTED BY ME OR UNDER MY RESPONSIBLE SUPERVISION AS BEING GRAPHICS <FEET
APPLICABLE TO THIS PROJECT. KKD STATE DISTRICT COUNTY i
DocuSigned by: T TEXAS | DAL DENTON
Koreem Doncetle |, P.E. 9/27/2022 CHECK CONTROL | SECTION JoB 2
Signature of Registrant & Date 2352 02 027
S1C8F8AZFRBDO48C
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T: \DENDES\Projects\FM2449\2352-02-027 Ponder ISD\PLANS\O3 PROJECT LAYOUT\PROJECT LAYOUT 01

118+00. 00

STA

MATCH L INE

BEGIN PROJECT

CSJ: 2352-02-027
FM 2449 STA 109+28

CLAIRMONT DR

STA: 118+00. 00

MATCH LINE

128+00. 00

LAKEWOOD LN

CULVERT #|

3 - 7x3 RCB EXT |
¢ STA 12444287

MATCH LINE STA

NOTE:

0 50 100

[ e ™

SCALE IN FEET

THE PROJECTS ADVANCE WARNING SIGNAGE SHALL BE PLACED
ACCORDING TO THE BC STANDARDS (BC (2)-2 1). SIGNS MAY
REQUIRE ADJUSTMENTS IN THE FIELD BUT ONLY WITH APPROVAL

OF THE ENGINEER.

DocuSigned by:

Korecem Doncetle

e SRSAZRRDOL

%)
W

- B0
O LCENSED
\SSIonaL N2~
\\\ N AL -~

NN

107254 ¢ 2
Z

9/20/2022

i@ 2022

2C.

®,
é§§$7@msDWWMwMOanmeMMM

FM 2449
PROJECT LAYOUT

BEGIN PROJECT to STA 128+00

SCALE: 1" = 100’ SHEET 1 OF 2

T T

SRAPHICS 6 (See Title Sheet) FM2449

KKD STATE DISTRICT COUNTY SHNEOE_T

CHELK TEXAS | DAL DENTON

e CONTROL SECTION JoB 3
2352 02 027
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T: \DENDES\Projects\FM2449\2352-02-027 Ponder ISD\PLANS\O3 PROJECT LAYOUT\PROJECT LAYOUT 02.dgn

128+00. 00

138+00. 00

MATCH LINE STA

HAFFNER ST

MATCH LINE STA

N §o° 25 22,63 E4 '

¢ FM 2449

CULVERT #2
4 - 30'Q RCP EXT
€ STA 13247

769.81"

CULVERT #3
3 - 60'Q RCP EXT
€ STA 138+26.76

END PROJECT
CSJ: 2352-02-027
FM 2449 STA 143+56

2
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S 135200 - omheedes
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138+00. 00

MATCH LINE STA

0 50 100
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SCALE IN FEET

NOTE:

THE PROJECTS ADVANCE WARNING SIGNAGE SHALL BE PLACED
ACCORDING TO THE BC STANDARDS (BC (2)-2 1). SIGNS MAY
REQUIRE ADJUSTMENTS IN THE FIELD BUT ONLY WITH APPROVAL
OF THE ENGINEER.
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FM 2449
PROJECT LAYOUT

STA 128+00 to END OF PROJECT

SCALE: 1" = 100 SHEET 2 OF 2
IS 3 o o e
CRAPHICS 6 (See Title Sheet) |FM2449
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E£0610369

GEORGE OWENS

=

S

OLD STONEY

DENTON
MUNICIPAL
AIRPORT

SCHLUTER —

WAKEFIELD

E0B610339 £0610329

C

E0610319 E0610299

LIVELY

"ROBINSON

FLORENCE

‘ 7 E0610289

L JOHN- PAINE

" CRAVFIORD

NOTES:

ALL COORDINATES ARE BASED ON THE
TEXAS COORDINATE SYSTEM, NORTH
CENTRAL ZONE 4202, NAD83 (2011 ADJ)
EPOCH 2010.00 GEOID 12A DETERMINED BY
GPS OBSERVATIONS CALCULATED FROM
DALLAS CORS ARP (PID-DF8984), FORT
WORTH WAAS 1 CORS ARP (PID-DF4385),
AND COLLIN COUNTY CORS ARP
(PID-DF8982). ALL DISTANCES AND
COORDINATES ARE SURFACE WITH A GRID
TO GROUND SCALE FACTOR OF
1.000150630.

PROJECT BENCHMARK:

NGS MONUMENT DESIGNATION: D 247

PID DNO632 (NAVD88): BENCH MARK DISK
STAMPED "D 247 1934" SET AT THE
STATE BANK IN PONDER, TEXAS AT THE
SOUTHEAST CORNER OF THE THIRD
CONCRETE STEP TO THE DOOR.
APPROXIMATELY 100 FEET WEST OF THE
RAILROAD DEPOT.

NORTH:  7,116,656.547
EAST: 2,539,789.026
ELEV: 732.99

(MEASURED)
(MEASURED)
(PUBLISHED)

% %'10/28/2019

ELLIOTT PAT BUSBY DATE
RPLS NO. 5561

NO. REVISIONS BY DATE

' ® © 2019

I Texas Department of Transportation

SURVEY CONTROL

SHEET 10F 7
BEPiRD- FEDERAL AID PROJECT NO. SHEET
STATE DISTRICT COUNTY 5
TEXAS DALLAS DENTON
CONTROL SECTION JoB HIGHWAY
2352 02 023 & 024 FM 2449

10/27/2013

...\WFXP2204 Control.dgn




CONTROL MONUMENT DESCRIPTION:

A5 12" ALUMINUM DISK SET IN CONCRETE STAMPED "E0610359"
SKETCH
(NOT TO SCALE)
X o L 5 .
2 ﬂ\ |‘ ‘\ B R\S\E_\_'R\ R
N Sy o/
| 630)/ q;n

E0610359
SURFACE
COORDINATES
N= 7,115,246.266
E- 2,335,160.193
ELEV- 750.868

CONTROL MONUMENT DESCRIPTION:

A S 1/2" ALUMINUM DISK SET IN CONCRETE STAMPED "EO610349"

SKETCH
(NOT TO SCALE)

E0610349
SURFACE
COORDINATES

N= 7,115,298.066
E- 2,336,006.194
ELEV= 743.494

' © POWER
& 66-6 POLE

10/27/2019

CONTROL POINT EO0610359
APPROXIMATE LOCATION:

A 3 1/2" ALUMINUM DISK SET IN CONCRETE STAMPED "E0610359" LOCATED IN THE SOUTH
RIGHT-OF -WAY OF FM 2449, APPROXIMATELY 0.9 MILES WEST OF FM 156, AND BEING 85.9
FEET SOUTHWEST OF A POWER POLE AND 88.8 FEET SOUTHEAST OF A TELEPHONE RISER.

US SURVEY FEET

TEXAS NORTH CENTRAL ZONE 4202

NORTH AMERICAN DATUM OF 1983 (NAD83)
GEOID 12A MODEL

DATE SET: AUGUST 18, 2019

DALLAS COUNTY SCALE FACTOR: 1.000150630

GRID NORTHING: 7,114,174.658

GRID EASTING: 2,334,808.501
SURFACE NORTHING: 7,115,246.266
SURFACE EASTING: 2,335,160.193

NAVD88 ELEVATION: 750.868

CONTROL POINT E0610349
APPROXIMATE LOCATION:

A 3 1/2" ALUMINUM DISK SET IN CONCRETE STAMPED "E0610349" LOCATED IN THE NORTH
RIGHT-OF -WAY OF FM 2449, APPROXIMATELY 0.7 MILES WEST OF FM 156, AND BEING 66.5
FEET SOUTHWEST OF A FENCE CORNER AND 191.7 FEET SOUTHEAST OF A POWER POLE.

US SURVEY FEET

TEXAS NORTH CENTRAL ZONE 4202

NORTH AMERICAN DATUM OF 1983 (NAD83)
GEOID 12A MODEL

DATE SET: AUGUST 18, 2019

DALLAS COUNTY SCALE FACTOR: 1.000150630

GRID NORTHING: 7,114,226.450
GRID EASTING: 2,335,654.374
SURFACE NORTHING: 7,115,298.066
SURFACE EASTING: 2,336,006.194
NAVDB88 ELEVATION: 743.494

NOTES:

ALL COORDINATES ARE BASED ON THE
TEXAS COORDINATE SYSTEM, NORTH
CENTRAL ZONE 4202, NAD83 (2011 ADJ)
EPOCH 2010.00 GEOID 12A DETERMINED BY
GPS OBSERVATIONS CALCULATED FROM
DALLAS CORS ARP (PID-DF8984), FORT
WORTH WAAS 1 CORS ARP (PID-DF4385),
AND COLLIN COUNTY CORS ARP
(PID-DF8982). ALL DISTANCES AND
COORDINATES ARE SURFACE WITH A GRID
TO GROUND SCALE FACTOR OF
1.000150630.

PROJECT BENCHMARK:

NGS MONUMENT DESIGNATION: D 247

PID DNO632 (NAVD88): BENCH MARK DISK
STAMPED "D 247 1934" SET AT THE
STATE BANK IN PONDER, TEXAS AT THE
SOUTHEAST CORNER OF THE THIRD
CONCRETE STEP TO THE DOOR.
APPROXIMATELY 100 FEET WEST OF THE
RAILROAD DEPOT.

NORTH:  7,116,656.547 (MEASURED)
EAST: 2,539,789.026 (MEASURED)
ELEV: 732.99 (PUBLISHED)

&

ELLIOTT PAT BUSBY DATE
RPLS NO. 5561

NO. REVISIONS BY DATE

' ® © 2019

I Texas Department of Transportation

SURVEY CONTROL

SHEET 4 OF 7

FED.RD. SEET
DIV.NO, FEDERAL AID PROJECT NO. HEE
STATE DISTRICT COUNTY 5A
TEXAS DALLAS DENTON

CONTROL SECTION JoB HIGHWAY
2352 02 023 & 024 FM 2449

-.\WFXP2204 Control.dgn
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T: \DENDES\Projects\FM2449\2352-02-027 Ponder ISD\PLANS\O4 TYPICAL SECTIONS\TYPICAL SECTIONS.dgn

BACKFILL TY B

. RIGHT OF WAY € FM 2449 RIGHT OF WAY .
\ 45" USUAL \ 45" USUAL | 2" SP-C HMAC PG 64-22 SAC B
‘ ‘ PRIME COAT
\ BASE CROWN | BASE CROWN \
3 VARIES 12" -14" | VARIES 12" -14" 3
‘ ROADWAY CROWN ROADWAY CROWN ‘ _______
s 12' | 12 s
[+ [+
ol ol
Z zZ
= =
w [T2]
;.\ ﬁ ;‘ 12" TY D FLEX BASE
o & GR 1 OR 2 —
‘ ‘ EX]STINGJ
: PGL : GROUND
. 8" LIME TREATED
‘ EXISTING GROUND oo | 2.6% usual 72. exusup ‘ B SIME TREATED. L
—— — — 35, sy WSS T LI LR T g1 WSUALY —
| T Usugy, M ' | o —_ = |
— EMBANKMENT
xﬁs%gSSBSEALSSAND OVERLAYS
VARIES 8"-12" TA ‘A’
VARIOUS RECLAIMED BASE AND
STABLIZIED FOUNDATION COURSES
35 3 \
MOWSTRIP | SHLDR. |
STA. 109+27 TO STA. 143+56 PROP. MBGF
(BLOCKOUT)
(STL POST)
<
‘__E
EMBANKMENT
o RIGHT OF WAY € FM 2449 RIGHT OF WAY
I 45 USUAL i 45’ USUAL j PROPOSED TYPICAL MBGF-SECTION
: 20° . 20° ‘ CULVERT | CULVERT 2
| SUBGRADE Q‘ER°WN \ SUBGTQPE CROWN ‘ STA 122+51 1o STA 125+59 LT ~ STA 131+61 to STA 132:76 RT (FM2449)
‘ SASE CROWN ‘ BASE CROWN | STA 122+33 to STA 126+03 RT STA 714+53 to STA 715+29 RT (FM 1506)
\ 2.5 g 1 0-10° 1 | 3 2.5 |
5 BERM SHLD TRAVEL LANE TRAVEL LANE TRAVEL LANE SHLD BERM =
“‘ VARIES VARIES 2,
g TOPSOIL, TOPSOIL, o‘
= FERTILIZER, FERTILIZER, z
p DRILL SEEDING, \ 1 DRILL SEEDING, 5
2 AND WATERING p : 1F AND WATERING 2]
W > = ‘ ﬁ‘
\ 2" TYPE "SP-C' PGG4-22 ‘ PGL SEE DETAIL ‘A’ \
340 HMAC OVERLAY» 2:90% / 2:99% PRIMECOAT- B 3-ar :
\ bI TACTH D 4; i |_T AT ‘
| N L UA — — . ' - !
SRS ) = s = | R " e SR | =4 "Texas Department of Transportation
=~ua, -<5‘ o ] 5 | 5 \ M S~ A =0 Ao 2022
Mag—=—o 10 *¥VARES | || %vARES | 10° | =5
= \ 5 EXISTING GROUND
O AREAS ' AREAS o PROPOSED GROUND
12" FLEX BASE TY D GR 1 OR 2 of BASE | of BASE 12" FLEX BASE TY D GR 1 OR 2 FM 2449
" . REPAIR REPAIR R . SIS\
8" LIME TREATED EXISTING MATERIAL (5%) ‘ . 8" LIME TREATED EXISTING MATERIAL (5%) =% OF M\
o 10 AR L TYPICAL SECTIONS
TA%KMCLOLAT a:L.’/-\' : ' ':1-“.? "l
s e |
| 7 ey
,’. .............................. Y, [SCALE: NTS SHEET 1 OF 3
PROPOSED TYPICAL SECTION , KAREEM K. DOUCETTE’ DﬁéBN FED-RD- STATE PROJECT NO. HICHIAY
FLEXIBLE PAVEMENT REPAIR STA. 109+28.00 TO STA. 120+54. 90 AR LLEEL LR - -
12" SP-B PG 64-22) STA. 125+48.00 TO STA, 126+79.76 4 - 107254 ;5 [omers 6 (See Title Sheet) |FM2449
DocuSigned by: "%) 6” KKD STATE DISTRICT COUNTY SHEET
’ l\O,{\ U_CENSQ:“ -'\gv: CHECK TEXAS DAL DENTON
Korecem Doncetle 9/26/2022 S[(')‘N‘A‘L"E\\ = HECR CONTROL | SECTION JoB 6
% NOTE: BASE REPAIR LOCATIONS TO BE DETERMINED BY THE ENGINEER, 1 CarBATEBDAEC.. 2352 | o2 027
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T: \DENDES\Projects\FM2449\2352-02-027 Ponder ISD\PLANS\O4 TYPICAL SECTIONS\TYPICAL SECTIONS.dgn

EXISTING ROW

EXISTING ROW

RIGHT OF WAY € FM 2449 RIGHT OF WAY
r 45 USUAL ‘ 45 USUAL ’W
! 32 . 20’ !
‘ SUBGRADE CROWN | SUBGRADE CROWN ‘
\ 31° ! 19’ \
3 BASE CROWN | BASE CROWN 3
‘ 2.5’ 3 12° 11 0-10° 11 3’ 2.5 ‘
BERM SHLD|” RIGHT TURN LANE TRAVEL LANE LEFT TURN LANE TRAVEL LANE | GHL BERM .
| VARIES ‘ VARIES 8‘
TOPSOIL, TOPSOIL, o
FERTILIZER, | FERTILIZER, Z
DRILL SEEDING, DRILL SEEDING, =
| AND WATERING ‘ ) AND WATERING 2]
: o | S L 5
\ 2" TYPE "SP-C' PG64-22 | POL \
: A A 2, 00% ; 2..00% . ‘
‘ HMAC OVERL Y) 2.99% [(TYP_) PR\MECOATv soa ‘
p— - RRR . Uy FLAT
: — - | R L \}\ 2 - ;
— ‘ 3 10 EXISTING GROUND
| 22 S | ¥VARIES | [ % VARIES = 3 |
o AREAS ! AREAS 3 PROPOSED GROUND
12" FLEX BASE TY D GR 1 OR 2 of BASE | of BASE 12" FLEX BASE TY D GR 1 OR 2
8" LIME TREATED EXISTING MATERIAL (5%) REPAIR REPAIR 8" LIME TREATED EXISTING MATERIAL (5%)
10 | 10
2" MILL
TACK‘COAT
STA. 120+54.90 T0 STA. 125+48. 00
RIGHT OF WAY ¢ FM 2449 RIGHT OF WAY
r 45’ USUAL \ 45’ USUAL ’W
! 15’ . 15 =27 !
‘ SUBGRADE CROWN | SUBGRADE CROWN ‘
| 14 14 -26° \
| BASE CROWN BASE CROWN 3
| 2.5° 3 1’ 1 0-12 3 2.5° |
- BERM SHLB|.  TRAVEL LANE TRAVEL LANE RIGHT TURN LANE | GHLD BERM
kel
‘n: VARIES VARIES |
) TOPSOIL, TOPSOIL,
2 FERTILIZER, FERTILIZER,
° PAND WATERING” DRILL SEEDING,
‘;‘ 2, 00% 2. 00% AND WATERING ‘
= YP.) {TYP)
‘ Al - , ‘
| PGL 2" TYPE "SP-C' PG64-22 o | \
: XHMAC OVERLAY}| PRIMECOAT. :
. DITCH
‘ T . = L R R — L ‘
‘ RN 15 ‘
| T RO s ) -~ ‘ - |
EXISTING GROUND = | %VARIES %VARES | H 5-17
PROPOSED GROUND 5. |3 AREAS ‘ = ARFAS . O
12" FLEX BASE TY D GR 1 OR 2 of BASE | of BASE 12" FLEX BASE TY D GR 1 OR 2
8" LIME TREATED EXISTING MATERIAL (5%) REPAIR 1 REPAR 8" LIME TREATED EXISTING MATERIAL (5%)
10 | 10
2" MILL
B3R FLEXIELE PAVEMENT REPAR TACK, COAT
(12" SP-B PG 64-22) PROP TYPICA T
STA. 126+79.76 TO STA. 132+76. 61

* NOTE: BASE REPAIR LOCATIONS TO BE DETERMINED BY THE ENGINEER.

Korecem Doncetle

DocuSigned by:

9/27/2022

51C8F8ATFBDY48C. .

®
—# Texas Department of Transportation
I@ 2022

FM 2449
TYPICAL SECTIONS

SHEET 2 OF 3
DﬁéBN E%ej Egj PROJECT NO. HIGN%W_AY
SRAPHICS 6 (See Title Sheet) FM2449
KKD STATE DISTRICT COUNTY SHNEOE_T
CHECK TEXAS | DAL DENTON
HECK CONTROL SECTION JoB 7
2352 02 027
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T: \DENDES\Projects\FM2449\2352-02-027 Ponder ISD\PLANS\O4 TYPICAL SECTIONS\TYPICAL SECTIONS.dgn

RIGHT OF WAY

¢ FM 2449

RIGHT OF WAY

EXISTING ROW

45’ USUAL

EXISTING GROUND
: UALY
—_——— — _3 U s
| L Usuy, i\, M aen

|

BASE CROWN | BASE CROWN

TACKCOAT

VARIES 12°-14’ ‘ VARIES 12’ -14’
ROADWAY CROWN | ROADWAY CROWN

12° ' 12°

L4

2" MILL TYPE "SP-C" PG64-22
HMAC O\/ERLAY

PGL
ZML ?2 % USUAL
T P A O o
PROPOSED TYPICAL SECTION

STA. 132+76.61 TO STA. 134+90. 06
CL STA. DOUBLE TRACK RR=134+03.29

S o T~

45’ USUAL

EXISTING ROW

EXISTING ROW

RIGHT OF WAY € FM 2449 RIGHT OF WAY
r 45° USUAL 45° USUAL ’W
! 15° 15° ‘
: SUBGRADE CROWN SUBGRADE CROWN :
| |
3 BASE CROWN BASE CROWN 3
‘ 2.5’ 3 11 2.5’ ‘
= BERM SHLD|  TRAVEL LANE TRAVEL LANE [SHLD BERM
‘cc VARIES VARIES ‘
2 TOPSOIL, TOPSOIL,
Z FERTILIZER, FERTILIZER,
= DRILL SEEDING, DRILL SEEDING,
\._. AND WATERING AND WATERING \
1= 1 2.00% 1
. < (TYP (TYP ) — = .
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C-25 33.179669 | -97. 298567 3.6 10.0
C-26 33.179646 | -97. 303497 10.5 12.0

I© 2022
Dﬁ(IBN R PROJECT NO. HIGHWAY
GRAPHICS 6 (See Title Sheet) FM2449
KKD STATE DISTRICT COUNTY SHNEOE_T
CHELK TEXAS | DAL DENTON
Eex CONTROL SECTION JoB °)
2352 02 027




CSJ:2352-02-027 Sheet 10
County: Denton
Highway: FM 2449

SPECIFICATION DATA

Table 1: Soil Constants Requirements

o Plasticity Index
ltem Description : Note
Max Min

40 8 1

EMBANKMENT (FINAL)(Density

152 Control)(TY C)

Note 1: Material excavated from the project must meet the PI requirements when used in the top
10 feet of embankment that supports the pavement structure or other locations shown in the
plans. Do not use shale and obtain approval to incorporate shaley clay produced by the

construction project.

Table 2: Basis of Estimate for Permanent Construction

ltem Description Thickness Rate Quantity
See
164  |Drill Seed (Perm) (R) (C) N/A See 15115 SY
Specifications

166 * |Fertilizer (12-6-6) N/A 500 | Lbs./Ac 0.92 Ton

168 Vegetative Watering (Warm)** N/A 12 | MG/Ac/Day 2645 MG

260 Hydrated Lime (slurry) 8” 5 % by wit. 64.4 Ton

3077 |SP MIXES See Plans | 110 | Lbs./SY/In 1466 Ton
3077 |Tack Coat (Undiluted :

Application Rate) Milled HMA |0.11| Gal/SY 1466 Gal

*For contractor’s information only
**Use Summer rate for calculation, adjust for actual field conditions/temperatures as necessary.
See Vegetation Establishment Plan Sheet for estimated daily rates.

Note:

M — ~— ~—

(1
(2
3
(4

Base material weight based on 1.50 Ton/CY (dry- compacted)
Asphalt weight based on 110 Lbs./SY/In
Subgrade weight based on 1.5 Ton/CY (dry-compacted)
Item 314 Residual Asphalt 0.20 Gal/SY

General Notes
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Table 3: Basis of Estimate for Temporary Erosion Control ltems

ltem Description Rate Quantity
164  |Drill Seeding (Temp) (Warm or Cool) See Specifications 8888 SY
166* |Fertilizer (12-6-6) 500 Lb/Ac 0.46 Ton
168 |Vegetative Watering (Warm)** 12 MG/Ac/Day 1322 MG

*For Contractor’s Information Only.
**Use Summer rate for calculation, adjust for Actual Field Conditions/Temperatures as
Necessary. See Vegetation Establishment Sheet for estimated daily rates.

GENERAL

The construction, operation and maintenance of the proposed project will be consistent with the
state implementation plan as prepared by the Texas Commission on Environmental Quality.

The disturbed area for this project, as shown on the plans is 3.67 acres. However, the Total
Disturbed Area (TDA) will establish the required authorization for storm water discharges. The
TDA of this project will be determined by the sum of the disturbed area in all project locations in
the contract, and all disturbed area on all Project-Specific Locations (PSL) located in the project
limits and/or within 1 mile of the project limits. The department will obtain an authorization to
discharge storm water from the Texas Commission on Environmental Quality (TCEQ) for the
construction site as shown on the plans, according to the TDA of the project. The contractor will
obtain any required authorization from the TCEQ for the discharge of storm water from any PSL
for construction support activities on or off of the project row according to the TDA of the project.
When the TDA for the project exceeds 1 acre, provide a copy of the appropriate application of
permit (NOI, or Construction Site Notice) to the engineer, for any PSL located in the project
limits or within 1 mile of the project limits. Follow the directives and adhere to all requirements
set forth in the TCEQ, Texas Pollution Discharge Elimination System, Construction General
Permit (TPDES, CGP).

This project required permitting with environmental resources agencies as outlined in the
Environmental Permits, Issues and Commitments (EPIC) Sheet. There is a high probability that
an environmentally sensitive area could be encountered on the contractor designated Project-
Specific Locations (PSL) for this project (haul roads, equipment staging areas, borrow pits,
disposal sites, field offices, storage areas, parking areas, etc.). ltem 7.6 “Project-Specific
Locations”, provides a listing of regulatory agencies that may need to be contacted regarding
this project.

Install traffic marking signs prior to sealcoat application and remove within three days after
placement of traffic markings.
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Leave all right of way areas undisturbed until actual construction is to be performed in said
areas.

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

Travis Campbell Travis.Campbell@txdot.gov
Christopher Rocha Christopher.Rocha@txdot.gov

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

All contractor questions will be reviewed by the Engineer. Once a response is developed, it will
be posted to TxDOT’s Public FTP at the following Address:
https://ftp.dot.state.tx.us/pub/txdot-info/Pre-Letting%20Responses/

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

Paper copies of cross-sections may be produced by using the provided .pdf file located on the
above FTP Website at the bidders’ expense and at copying companies. This data is for non-
construction purposes only and it is the responsibility of the prospective bidder to validate the
enclosed data with appropriate plans, specifications and estimate for the project(s).

Iltem 5:

Underground utilities owned by the Texas Department of Transportation may be present within
the Right-Of-Way on this project. For signal, illumination, surveillance, and communications &
control maintained by TxDOT, call the TxDOT Traffic Signal Office (214-320-6682) for locates a
minimum of 48 hours in advance of excavation. For irrigation systems, call TxDOT Landscape
Office (214582056205 for locates a minimum of 48 hours in advance of excavation. If city or town
owned irrigation facilities are present, call the appropriate department of the local city or town a
minimum of 48 hours in advance of excavation. The Contractor is liable for all damages when
utilities are damaged due to Contractor’s negligence including, but not limited to, repair or
replacement at the Contractor’s expense.

For the project to be deemed complete, permanently stabilize all unpaved disturbed areas of the
project with a vegetative cover at a minimum of 70% density for the control of erosion.

Place construction stakes/station markings at intervals of no more than 100 feet or as directed
by the Engineer. Place stakes and markings so as not to interfere with normal construction
operations.

ltem 7:
Repair or replace any structures and utilities that might have been damaged by negligence or a
failure to have utility locates performed.

Perform all electrical work in accordance with the National Electrical Code and Texas
Department of Transportation Specifications.

General Notes Sheet C
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Consult with appropriate electric company representatives according to their respective area to
coordinate electrical services installations.

Holiday restrictions — the engineer may decide that no lane closures or construction operations
shall be allowed during the restricted periods listed in the following holiday schedule. TxDOT
has the right to lengthen, shorten, or otherwise modify these restricted periods as actual, or
expected, traffic conditions may warrant. Working days will not be charged for these restricted
periods. No additional compensation will be allowed for these closures (i.e., overhead, delays,
stand-by, barricades or any other associated cost impacts).

e New Year’s Eve and Day (5 am on December 31 thru 10:00 pm January 1)
Easter Holiday weekend (5 am on Friday thru 10:00 pm Sunday)
Memorial Day weekend (5 am on Friday thru 10:00pm Monday)
Independence Day (5 am on July 3 thru 10:00 pm on July 5)
Labor Day weekend (5 am on Friday thru 10:00 pm Monday)
Thanksgiving Holiday (5 am on Wednesday thru 10:00 pm Sunday)
Christmas Holiday (5 am on December 23 thru 10:00 pm December 26)

No significant traffic generator events identified.

Iltem 8:
This Project will be a Standard Workweek.

Meet weekly with the engineer to notify him or her of planned work for the upcoming week.
Provide the engineer with a daily work schedule of planned work.

Critical Path Method (CPM) schedule in P6 format will be required for this project. Submit
baseline schedule and obtain approval prior to beginning construction. The Estimate will be
held if monthly schedule update is not submitted.

Iltem 100:

Remove the existing roadway small signs, delineators and object markers as shown on the
plans, or as directed, during construction within the right of way. Small sign, delineator and
object marker removals are subsidiary to this Item.

The limits of preparing right of way will be measured from Sta. 109+27 to Sta. 133+48 along the
centerline of construction.

ltem 104:

In those areas where the pavement is not to be overlaid, provide a smooth surface after the
curb removal. Planing or grinding is considered an acceptable method at these locations.
Measurement and payment is in accordance with this item.

Sawing of concrete is not paid for directly, but is considered subsidiary to this item.
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ltems 105 and 354:

Saw existing asphalt along neat lines where portions are to be left in place temporarily or
permanently. Sawing is not paid for directly, but is subsidiary to this item.

Take possession of recycled asphalt pavement from the project and recycle the material.
Properly dispose of unsalvageable material at your own expense.

ltem 110:
Excavated shale is not an acceptable material for embankment.

ltems 110 and 132:
Scarify and loosen the excavated areas, unpaved surface areas, except rock, to a depth of at
least 8 inches and compact in accordance with the specifications.

Excavation and embankment for driveways, sleeper slabs, alleys and intersections will not be
paid for directly, but will be considered subsidiary to these items.

ltem 132:

Excavated material from the project site has not been determined to be suitable for
embankment. The bidder assumes all risk for the use of excavated materials for embankment
and is expected to meet all material requirements for embankment regardless of the source.

Perform Tex-106-E (Plasticity Index) by an approved laboratory on excavated soils from
sources outside right of way when used in roadway embankment. Provide the test results at no
expense to the department. The engineer will sample and test soils produced by the
construction project for specification requirements or material sources specified in the plans.

Earth embankment Type C, is mainly composed of material other than shale. Furnish material
that is free from vegetation or other objectionable material and that conforms to the
requirements of Table 1 (Sheet A). If necessary, treat material with lime slurry in accordance
with Item 260, “Lime Treatment (Road-Mixed)” in order to meet these requirements. Use Tex-
121-E, figure 1, page 4 to calculate the amount of lime required. When lime treated subgrade is
specified, 3000 PPM is the maximum allowed sulfate content in the top 3 feet when material
comes from borrow source. Follow recommendations of 260.4.4 for mixing and mellowing. The
engineer will test material placed or excavated to a depth of one foot below and laterally to one
foot outside the proposed treatment limit. Lime treatment of this material will not be paid for
directly, but will be considered subsidiary to this item.

Do not use shaley clays in embankment unless approved in writing.

ltem 134:
Start backfilling pavement edges as soon as possible after the surface course is started.

Backfill and compact the pavement edges to produce a smooth surface adjacent to the
pavement with no vertical edges.
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Use Type “A” or “B” material to backfill pavement edges as shown in plans. Type “A” or “B”
material shall consist of suitable material that when compacted will support the pavement edge.
Rap is considered suitable Type “A” or “B” material.

Blade the existing vegetation into a neat wind-row prior to overlay. After placing Ty A or Ty B
backfill and placing seeding, the material from the wind-row shall be replaced on the completed
slopes. Emulsion shall be placed at a 50/50 solution of water to emulsion over disturbed area.
Emulsion rate=0.15 Gal/SY residual. This work, materials and equipment shall be subsidiary to
ltem 134.

ltem 160:
Sequence construction operations to salvage topsoil from one location and spread on areas
ready to receive topsoil. Keep stockpiling of topsoil to a minimum.

Use fertile clay or loam from the project site not more than six inches below natural grade as
topsoil.

Item 161:
Provide tickets representing quantity of compost delivered to site.

ltem 247:
Construct uniform layer thickness of 12 inches, or less with the required density and moisture
content. Minimum Pl is equal to three (3) for all grades.

ltem 260:
Furnish and distribute MS-2 smoothly and evenly at the rate of 0.20 gallons per square yard to
cure lime, as directed.

Provide hydrated Lime Slurry and apply lime by slurry placement method.

ltem 301:

Provide liquid antistripping agents unless otherwise directed. Add the minimum dosage
determined by the manufacturer or higher dosage determined by design requirement and try
subsequent trials at 0.25% increments.

ltem 320:

Use a self-propelled wheel mounted MTV capable of receiving mix from the haul trucks,
separate from the paver. It shall have a minimum storage capacity of approximately 25 tons. It
shall be equipped with a pivoting discharge conveyor and shall completely and thoroughly remix
the material prior to placement. The effectiveness of the MTV’s remixing ability is subject to the
approval of the Engineer. In addition, the paver shall have a surge storage insert with a
minimum capacity of 20 tons.

The use of windrow pick-up equipment is allowed except on the first course of roadway material
placed over the subgrade.
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ltem 354:

Slope longitudinal faces greater than 1 4" to a minimum of 1:1 slope at the end of the work
period if traffic is able to traverse the joint. Slope transverse tapers to a minimum of 36:1 at the
end of the workday. Remove the taper prior to continuing the milling.

For open shoulder sections, plane the asphalt so the flow of water is not impeded at the
shoulder edge or across the surface. Added planing up to three feet in width outside the lines
and grades of the plans, necessary to provide proper drainage, will be subsidiary to the bid item.

Remove the loose material from the roadway before opening to traffic.

Patch pavement cut to excessive depth by equipment failure with an approved epoxy material.
Re-plane patched area to an acceptable approved ride quality. Payment for these corrections is
subsidiary to this item.

Item 400:
Structural Excavation is not paid for directly but is considered subsidiary to pertinent Items.

When placing concrete storm drain pipe on slopes of greater than 10 percent, provide cement
stabilized backfill to a depth shown on the plans.

Item 420:
Apply an ordinary surface finish to all concrete surfaces within 30 days after form
removal.

NATIONAL BRIDGE INVENTORY NUMBERS:

Provide National Bridge Inventory (NBI) numbers on all bridge structures and bridge
class culverts.

Where beam types allow access to the face of abutment backwall, place NBI numbers
on the face of each abutment backwall using 3" block numbers. Locate NBI numbers
between the outside beams at opposite corners of the bridge.

Where beam types do not allow access to the face of abutment backwall, place NBI
numbers on the face of each abutment cap using 3" block numbers. Locate NBI
numbers below the outside beams at opposite corners of the bridge.

Where a bridge begins, ends or contains a bent common to multiple structures, place
NBI numbers on both faces near both ends of the common bent cap. The number
placed at each of the four locations will correspond to the NBI number assigned to the
bridge immediately above the number. Locate NBI numbers below the outside beam.
Place using 3" Block Numbers.
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For Bridge Class Culverts, place National Bridge Inventory numbers at the middle of
the downstream headwall using 3" block letters.

For Bent Numbering and NBI Numbering, furnish materials that conform to the
pertinent requirements of the following items:
= Stencil ink, black 11 oz., spray can (lead, CFC, and CFHC free). Black spray
will be waterproof, weather resistance and dry instantly on all surfaces, without
smearing, smudging or rippling and
= Die cut stencils or
= Brass stencil, 3 in., numbers and letters, adjustable interlocking stencil, set
content 92 piece numbers and letters, legend height 3 in., symbol height 3 in.
Stencils must be industrial grade and interlocking.

All materials, labor and incidentals associated with placing NBI numbers are
subsidiary to the various bid items.

ltem 421:

Furnish mix designs to the Engineer in a format compatible to the latest version of the
Department’s Construction Management System (Site Manager). Mix Design templates will be
provided by the Engineer.

Provide sulfate resistant concrete for box culverts and all drilled shafts.

Strength evaluation using maturity testing, Tex-426-A, may be used for all concrete elements
except drilled shafts and mass concrete pours.

Provide a digital hydraulic compression testing Machine and accessories. The machine shall
have a minimum testing range of 2500 pounds force to 250,000 pounds force with a hydraulic
switching valve to allow for rapid advancing, hold, controlled advancing and rapid retracting. The
machine shall have a load cell to measure compressive forces within the testing range and shall
be calibrated and verified in accordance with ASTM latest version. The Machine can meet or
exceed the following when approved by the Engineer:

ELE International ACCU-TEK250 Digital Compression Tester including accessories or Forney
F-250EX Standard Compression Machine including accessories or TxDOT approved equal.

Supply the Engineer with a list of certified personnel and copies of their current ACI certificates
before beginning production and when personnel changes are made. Supply hard copies of
calibration reports for testing equipment when required by the Engineer.

ltem 464:

The concrete collars and the connections of pipes to existing or proposed concrete boxes or
pipe will not be paid for directly but will be considered subsidiary to the various bid items.
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At locations where storm drains dead-end, plug with a concrete plug of a thickness equal to 1 2
inches per foot of diameter of pipe with a minimum thickness of 3 inches. The cost of the plugs
shall be included in the unit price bid per foot of the various storm drain pipes.

ltem 500:
Material On Hand (MOH) will not be used in calculating partial payments for Mobilization.

ltem 502:

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

Access will be provided to all business and residences at all times. Where turning radii are
limited during phased construction at intersections, provide all weather surfaces such as RAP or
base in turning movements to accommodate and to protect the traffic from edge drop-offs.
Materials, labor, maintenance and removal for these temporary accesses and radii will not be
paid for directly but will be considered subsidiary to the various bid items.

Provide a person on the project at all times (24 hours/day, 7 days/week) to patrol, monitor, and
maintain the traffic control devices and signs. The person must be knowledgeable of TxDOT
Guidelines for traffic control devices and signs.

Provide written proposed lane closure information by 1:00 pm on the business day prior to the
proposed closures. Do not close lanes when this requirement is not met.

When excavation is required next to a pavement lane carrying traffic and the widening is not
completed by the end of the work day, backfill against the edge of the pavement with at least a
3:1 slope using an acceptable material to support vehicular traffic. Carefully remove and
dispose of this material when work resumes. Backfilling pavement edges, and the materials
required for the work will be subsidiary to this item.

Place barricades and signs in locations that do not obstruct the sight distance of drivers entering
the highway from driveways or side streets.

Provide rectangular shape (CW12-2P) Temporary Clearance Signs on all bridges where the
existing vertical clearance has changed. Install Signs to the satisfaction of the Engineer prior to
opening to traffic. Plywood sign blanks will have minimum dimensions of 84" X 12". Work
performed and materials are subsidiary to this item.

Do not commence work on the road before sunrise. Do not operate or park any

equipment/machinery closer than 30 feet from the traveled roadway after sunset unless
authorized by the engineer.
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When moving unlicensed equipment on or across any pavement or public highways, protect the
pavement from all damage using an acceptable method.

Limit lane closures along FM 2449 to the hours between 9:00 am and 3:30 pm. Work in other
areas of the project is not restricted to this time frame.

Iltem 506:

Take all practicable precautions to prevent debris from being discharged into the Waters of
Texas or a designated wetland. Install Best Management Practices before demolition begins
and maintain them during the demolition. Remove any debris or construction material that
escapes containment devices and are discharged into the restricted areas, before the next rain
event or within 24 hours of the discharge.

Provide SW3P Signs. Obtain from the Engineer a copy of the project’s completed TPDES Storm
Water Program Construction Site Notice and Contractor Site Notice. Laminate the sheets and
bond with adhesive to 36" X 36" plywood sign blanks. Ensure the sheets remain dry. Apply
Type C Blue reflective sheeting as the background and add the text “SW3P” in 5" white lettering,
centered at the top. Attach the signs to approved temporary mounts and locate at each of the
project limits just inside the right of way line at a readable height or as directed by the Engineer.
If the sign cannot be placed outside the clear zone, it must adhere to the TMUTCD. SW3P
signs, maintenance, and reposting (for replacement or as needed to ensure readability) will be
subsidiary to Item 502.

Concrete Washouts are required per the CGP. The Concrete Washout Area(s) structural
controls must consist of temporary berms, temporary shallow pits, and/or temporary storage
tanks to prevent contaminated runoff and must be lined as to prevent contamination of
underlying soil. Ensure pits properly maintained including removal of concrete as not to allow
over flow. The location(s) of washout area will be approved by the Engineer. When washout pits
are no longer needed, they will be removed and area will be restored to original condition. This
work, materials and labor will not be measured or paid for directly but will be subsidiary to ltem
506, “Temporary Erosion, Sedimentation, and Environmental Controls.”

ltem 530:
Provide Class “HES” concrete for concrete intersections and driveways listed or shown on the
plans.

ltem 540:
Furnish one type of post throughout the project except as specifically noted in the plans.

ltem 585:
Use Surface Test Type A on all intersections and driveways.

Use Surface Test Type B pay adjustment schedule 3 on the travel lanes.
ltem 644:
Provide two (2) sets of shop drawings for signs. The shop drawings shall conform to the details

shown on the plans. The shop drawings shall show the details of the panels, wind beams,
stiffeners, joint backing plates, splices, fasteners, brackets, and sign support connections. The
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shop drawings shall show letter types and sizes, interline spacing and message arrangements.

Affix a sign identification decal to the back of all signs in accordance with ltem 643.

Prior to taking elevations to determine lengths for fabrication of sign posts and/or sign support
towers, obtain verification of all proposed locations.

All sign mounts shall have a clamp base system for all small roadside sign assemblies.
Iltem 662 and 672:

Black adhesive will be used on asphalt pavements and white adhesive will be used on concrete
pavements.

ltem 730:
At the discretion of the Engineer, mow non-paved areas within the project prior to placement of
permanent vegetation. Mow up to three (3) cycles per growing season.

ltem 3077:
Use aggregate that meets the Surface Aggregate Classification (SAC) requirement of Class B.

Provide PG binder 64-22 in Type SP-C mixture.
Iltem 6185:

The total number of truck mounted attenuators (TMASs) or trailer attenuators (TAs) required
when utilizing the traffic control standards are shown in the tables below.

TCP 2 Series Scenario BI'I??X/IEI'?
(2-1)-18/(2-2)-18 All 1
(2-3)-18 A | B 1 2
TCP 3 Series Scenario Required TMA/TA
(3-1)-13 All 2
ea1a | ALBLD 2
C 3

The contractor will be responsible for determining if one or more of these operations will be
ongoing at the same time to determine the total number of TMAs/TAs needed for the project.
Additional TMAs/TAs used that are not specified in the plans in which the contractor expects
compensation will require prior approval from the Engineer.
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CONTROLLING PROJECT ID 2352-02-027

Estimate & Quantity Sheet

DISTRICT Dallas
HIGHWAY FM 2449

CONTROL SECTION JOB 2352-02-027
PROJECT ID A00183095
COUNTY Denton TOTAL EST. -ll—:cl)l\}}ll_-
HIGHWAY FM 2449
ALT BID CODE DESCRIPTION UNIT EST. FINAL
100-6002 PREPARING ROW STA 32.100 32.100
104-6017 REMOVING CONC (DRIVEWAYS) SY 867.000 867.000
105-6019 REMOVING STAB BASE & ASPH PAV(14") SY 715.000 715.000
105-6096 REMOV STAB BASE AND ASPH PAV (0"-12") SY 1,128.000 1,128.000
110-6001 EXCAVATION (ROADWAY) cY 1,368.000 1,368.000
132-6006 EMBANKMENT (FINAL)(DENS CONT)(TY C) cYy 3,182.000 3,182.000
134-6002 BACKFILL (TY B) STA 32.100 32.100
161-6017 COMPOST MANUF TOPSOIL (4") SY 17,775.000 17,775.000
162-6002 BLOCK SODDING SY 2,660.000 2,660.000
164-6039 DRILL SEEDING (PERM) (URBAN) (CLAY) SY 15,115.000 15,115.000
164-6051 DRILL SEED (TEMP)(WARM OR COOL) SY 8,888.000 8,888.000
168-6001 VEGETATIVE WATERING MG 3,967.000 3,967.000
247-6313 FL BS (CMP IN PLC)(TY D GR1-2)(12") SY 3,864.000 3,864.000
260-6002 LIME (HYDRATED LIME (SLURRY)) TON 64.400 64.400
260-6027 LIME TRT (EXST MATL)(8") SY 3,449.000 3,449.000
314-6021 EMULS ASPH (PRIME)(MS-2 OR SS-1) GAL 773.000 773.000
351-6008 FLEXIBLE PAVEMENT STRUCTURE REPAIR(12") SY 450.000 450.000
354-6002 PLAN & TEXT ASPH CONC PAV(0" TO 2") SY 8,888.000 8,888.000
403-6001 | TEMPORARY SPL SHORING SF 302.000 302.000
432-6001 RIPRAP (CONC)(4 IN) cY 8.400 8.400
432-6026 RIPRAP (STONE COMMON)(DRY)(18 IN) cY 60.900 60.900
432-6045 RIPRAP (MOW STRIP)(4 IN) cYy 56.300 56.300
462-6014 | CONC BOX CULV (7 FT X 3 FT) LF 90.000 90.000
464-6003 RC PIPE (CL 1l1)(18 IN) LF 413.000 413.000
464-6005 RC PIPE (CL Il1)(24 IN) LF 407.000 407.000
464-6007 RC PIPE (CL 1l1)(30 IN) LF 143.000 143.000
464-6010 RC PIPE (CL I11)(48 IN) LF 68.000 68.000
464-6012 RC PIPE (CL I11)(60 IN) LF 60.000 60.000
466-6007 HEADWALL (CH - FW - 0) (DIA= 30 IN) EA 1.000 1.000
466-6105 HEADWALL (CH - PW - 0) (DIA= 60 IN) EA 2.000 2.000
466-6180 | WINGWALL (PW - 1) (HW=5 FT) EA 2.000 2.000
467-6363 SET (TY 1) (18 IN) (RCP) (6: 1) (P) EA 16.000 16.000
467-6395 SET (TY 1) (24 IN) (RCP) (6: 1) (P) EA 14.000 14.000
467-6423 SET (TY 1) (30 IN) (RCP) (6: 1) (P) EA 10.000 10.000
467-6480 SET (TY 1) (48 IN) (RCP) (6: 1) (P) EA 4.000 4.000
480-6001 CLEAN EXIST CULVERTS EA 10.000 10.000
496-6004 REMOV STR (SET) EA 48.000 48.000
TX DOTCO N N ECT Report Generated By: txdotconnect_internal_ext

COUNTY Denton

Report Created On: Sep 27, 2022 10:47:19 AM

DISTRICT

COUNTY

CCSJ

SHEET

Dallas

Denton
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Texas
Department
of Transportation

CONTROLLING PROJECT ID 2352-02-027

Estimate

DISTRICT Dallas
HIGHWAY FM 2449

CONTROL SECTION JOB 2352-02-027
PROJECT ID A00183095
COUNTY Denton TOTAL EST. -ll—:cl)l\}}ll_-
HIGHWAY FM 2449
ALT BID CODE DESCRIPTION UNIT EST. FINAL
496-6005 REMOV STR (WINGWALL) EA 4.000 4.000
496-6007 REMOQV STR (PIPE) LF 1,001.000 1,001.000
500-6001 MOBILIZATION LS 1.000 1.000
502-6001 BARRICADES, SIGNS AND TRAFFIC HANDLING MO 7.000 7.000
506-6002 ROCK FILTER DAMS (INSTALL) (TY 2) LF 165.000 165.000
506-6011 ROCK FILTER DAMS (REMOVE) LF 165.000 165.000
506-6020 CONSTRUCTION EXITS (INSTALL) (TY 1) SY 253.000 253.000
506-6024 | CONSTRUCTION EXITS (REMOVE) SY 253.000 253.000
506-6038 | TEMP SEDMT CONT FENCE (INSTALL) LF 242.000 242.000
506-6039 TEMP SEDMT CONT FENCE (REMOVE) LF 242.000 242.000
506-6041 BIODEG EROSN CONT LOGS (INSTL) (12") LF 643.000 643.000
506-6043 BIODEG EROSN CONT LOGS (REMOVE) LF 643.000 643.000
530-6001 INTERSECTIONS (CONC) SY 276.000 276.000
530-6002 INTERSECTIONS (ACP) SY 371.000 371.000
530-6005 DRIVEWAYS (ACP) SY 515.000 515.000
530-6017 DRIVEWAYS (CONC) (HES) SY 833.000 833.000
533-6003 RUMBLE STRIPS (SHOULDER) ASPHALT LF 4,370.000 4,370.000
533-6004 RUMBLE STRIPS (CENTERLINE) ASPHALT LF 2,185.000 2,185.000
540-6002 MTL W-BEAM GD FEN (STEEL POST) LF 330.000 330.000
542-6001 REMOVE METAL BEAM GUARD FENCE LF 250.000 250.000
544-6001 GUARDRAIL END TREATMENT (INSTALL) EA 6.000 6.000
544-6003 GUARDRAIL END TREATMENT (REMOVE) EA 4.000 4.000
560-6011 MAILBOX INSTALL-S (TWW-POST) TY 4 EA 2.000 2.000
636-6001 | ALUMINUM SIGNS (TY A) SF 28.500 28.500
644-6001 IN SM RD SN SUP&AM TY10BWG(1)SA(P) EA 13.000 13.000
644-6004 IN SM RD SN SUP&AM TY10BWG(1)SA(T) EA 1.000 1.000
644-6007 IN SM RD SN SUP&AM TY10BWG(1)SA(U) EA 2.000 2.000
644-6036 IN SM RD SN SUP&AM TYS80(1)SA(U-BM) EA 2.000 2.000
658-6061 INSTL DEL ASSM (D-SW)SZ 1(BRF)GF2 EA 16.000 16.000
658-6099 INSTL OM ASSM (OM-2Z)(WFLX)GND EA 7.000 7.000
662-6004 | WK ZN PAV MRK NON-REMOV (W)4"(SLD) LF 10,580.000 10,580.000
662-6016 WK ZN PAV MRK NON-REMOV (W)24"(SLD) LF 40.000 40.000
662-6034 | WK ZN PAV MRK NON-REMOV (Y)4"(SLD) LF 7,775.000 7,775.000
662-6111 WK ZN PAV MRK SHT TERM (TAB)TY Y-2 EA 265.000 265.000
666-6054 REFL PAV MRK TY | (W)(ARROW)(100MIL) EA 6.000 6.000
666-6078 REFL PAV MRK TY | (W)(WORD)(100MIL) EA 6.000 6.000
666-6093 REFL PAV MRK TY | (W)(RR XING)(100MIL) EA 2.000 2.000
Tx DOTCO N N ECT Report Generated By: txdotconnect_internal_ext

& Quantity Sheet

COUNTY Denton

Report Created On: Sep 27, 2022 10:47:19 AM
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Texas
Department
of Transportation

CONTROLLING PROJECT ID 2352-02-027

Estimate

DISTRICT Dallas
HIGHWAY FM 2449

CONTROL SECTION JOB 2352-02-027
PROJECT ID A00183095
COUNTY Denton TOTAL EST. -ll—:cl)l\}}ll_-
HIGHWAY FM 2449
ALT BID CODE DESCRIPTION UNIT EST. FINAL
666-6178 REFL PAV MRK TY II (W) 8" (SLD) LF 1,255.000 1,255.000
666-6182 REFL PAV MRK TY Il (W) 24" (SLD) LF 110.000 110.000
666-6303 RE PM W/RET REQ TY | (W)4"(SLD)(100MIL) LF 10,580.000 10,580.000
666-6315 RE PM W/RET REQ TY I (Y)4"(SLD)(100MIL) LF 7,775.000 7,775.000
672-6007 REFL PAV MRKR TY I-C EA 32.000 32.000
672-6009 REFL PAV MRKR TY II-A-A EA 195.000 195.000
685-6005 RELOCT RDSD FLSH BCN AM (SOLAR PWRD) EA 2.000 2.000
730-6003 SPOT MOWING AC 3.000 3.000
3077-6013 | SP MIXESSP-CSAC-B PG64-22 TON 1,466.000 1,466.000
3077-6075 | TACK COAT GAL 1,244.000 1,244.000
6001-6002 | PORTABLE CHANGEABLE MESSAGE SIGN EA 4.000 4.000
6185-6002 | TMA (STATIONARY) DAY 90.000 90.000
6185-6005 | TMA (MOBILE OPERATION) DAY 10.000 10.000
08 CONTRACTOR FORCE ACCOUNT SAFETY LS 1.000 1.000
CONTINGENCY (NON-PARTICIPATING)
CONTRACTOR FORCE ACCOUNT EROSION LS 1.000 1.000
CONTROL MAINTENANCE (NON-PARTICIPATING)
TX DOTCO N N ECT Report Generated By: txdotconnect_internal_ext

& Quantity Sheet

COUNTY Denton

Report Created On: Sep 27, 2022 10:47:19 AM

DISTRICT

COUNTY

CCSJ

SHEET

Dallas

Denton

2352-02-027
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FILE NAME: T:\DENDES\Projects\FM2449\2352-02-027 Ponder I[SD\PLANS\06 ESTIMATE\SUMMARY SHEET.dagn

DATE: 9/19/2022

SUMMARY OF DRAINAGE ITEMS
LOCATION 430 730 762 764 764 766 766 766 180 796 796
5001 5026 5014 5007 5012 5007 5105 5180 5001 5004 5005
RIPRAP | cone Box | rRe PIPE | RC PIPE | HEADWALL | HEADWALL
RIPRAP | (STONE W W WINGWALL | CLEAN REMOV STR
CULV (7 (CL (CL (CH - Fwl|(cH - Pw g REMOV STR
CCONC)C4 ) COMMOND O "3 s | 111)(30 | 111)(60 |- @) (Diak @ (D1af ‘BW - D EXIST (sET) | L WINOWAL
IN) DRY) (18 ’ TCHW=5 FT)| CULVERTS L)
0 eT) IN) IN) 30 IN) 50 IN)
cv Y LF LF LF £ £ £ £A £ £A
Culvert 1 S. 4 5. 4 30 > 3
Culvert 2 32 1 4 4
Culvert 3 5. 5 50 2 3 2
PROJECT TOTALS 8.4 60. 9 90 32 60 1 2 2 10 4 4

y 4

®
—# Texas Department of Transportation
© 2022

FM 2449
DRAINAGE SUMMARY

DESIGN

FED. RD.
DIV.NO.

FEDERAL AID PROJECT NO.

HIGHWAY
NO.

GR}ZPKH?CS ) (See Title Sheet) FM 2449
KKD STATE DISTRICT COUNTY SHNEOE_T
CHEEK TEXAS |DALLAS DENTON
Cﬁ&e CONTROL SECTION Jos ] 4
TC 2352 02 027




FILE NAME: T:\DENDES\Projects\FM2449\2352-02-027 Ponder I[SD\PLANS\06 ESTIMATE\SUMMARY SHEET.dagn

DATE: 9/19/2022

SUMMARY OF ROADWAY ITEMS
COCATION 00 105 10 T35 32 577 560 560 314 351 357 7073
5002 5019 5001 5006 5004 5313 5002 5027 5021 5008 5002 5001
MOV TG EMBANKMEN L BS e EMULS | FLEXIBLE | PLAN &
rEpar NGl e Tas BacE|EXCAVATIOIT (FINAL)( BACKFILL | (CMP IN | inarep| LIME TRT| ASPH | PAVEMENT |TEXT ASPH|TEMPORARY
ety S N DENS | (TY A OR|PLO)(TY p|* MERRL (EXST | (PRIME)( |STRUCTURE| CONC SPL
Tl roaDwaY)| CONT) ( TV B) OR1-2)( 1 MATL) (8")| MS-2 OR | REPAIR( 1 |Pav( 2" To| SHORING
PAV( 14 ") : ( SLURRY) ) . H ‘
C) 20 5SS 1) 2") 20
STA Svy Yy cy STA Sy TON Svy GAL Svy SY SF
M 2449 32. 1 715 1369 3162 35. 1 3864 54. 4 3449 7773 157 5885 302
PROJECT TOTALS 32. 1 715 1368 3182 32.1 3864 64. 4 3449 773 450 8888 302
SUMMARY OF ROADWAY ITEMS CONTINUES
COCATION 130 533 533 540 547 544 544 560 730 3077 3077
5045 5003 5004 5002 5001 5001 5003 501 1 5003 5013 5075
RIPRap | RUMBLE | RUMBLE | = MIL REMOVE 1 GUARDRATL|GUARDRATIL| MAILBOX SP MIXES
STRIPS | STRIPS |w-BEAM oD| METAL X !
(MOW 1 SHOULDE | ( CENTERL FEN BEAM END END INSTALL -5 SPOUT SP-L l1ack coaT
STRIP)( 4 TREATMENT|TREATMENT| ( TWw-POS | MOWING SAC-B
IN) R) INE) (STEEL CUARD | (1NSTALL)| (REMOVE) | T) TVY 4 PGB4-22
ASPHALT | ASPHALT POST) FENCE
cy LF LF LF LF £A £a £a AC TON cAL
M 2449 56. 3 7370 5185 330 550 5 7 > 3 7466 1547
PROJECT TOTALS 56. 3 4370 2185 330 250 6 4 2 3 1466 1244

y 4

© 2022

®
—# Texas Department of Transportation

FM 2449

ROADWAY SUMMARY

DESION
KKD

FED. RD.
DIV.NO.

FEDERAL AID PROJECT NO.

HIGHWAY
NO.

GRAPHICS

KKD

6 (See Title Sheet)

FM 2449

STATE DISTRICT

COUNTY

SHEET
NO.

CHECK

KKD

TEXAS

DALLAS

DENTON

CONTROL SECTION

CHECK

TC

JOB

15

2352 02

023, ETC.




FILE NAME: T:\DENDES\Projects\FM2449\2352-02-027 Ponder I[SD\PLANS\06 ESTIMATE\SUMMARY SHEET.dagn

DATE: 9/27/2022

*NOTE:

DRILL SHAFT FOUNDATION; SEE STANDARD TS- FD-12 FOR MORE INFORMATION;

SUMMARY OF WORKZONE TRAFFIC CONTROL ITEMS

LOCATION 662 662 662 662 el 618D 618D
cv4 6v16 cv34 6111 cvve cvve 44l
WK ZN PAVIWK ZN PAVIWK ZN PAVIWK ZN PAV| PORTABLE ™A
MRK MRK MRK MRK SHT | CHANGEAB TMA ( MOBILE
NON-REMOV[NON-REMOV|NON-REMOV TERM LE ( STATTON OPERATIO
(W)4 cst [ (w)yz24" (s | (Y)4"(SL | (TAB)TY MESSAGE ARY) N)
D) LD) 0) Y-2 STGN
LF LF LF EA EA DAY DAY
1580 40 7775 265 4 90 10
PROJECT TOTALS 10580 40 7775 265 4 90 10

THIS WORK WILL BE SUBSIDARY TO THIS ITEM

SUMMARY OF PAVEMENT MARKING I1TEMS
COCATION 536 547 547 547 544 558 558 566 566 566 566 566
5001 5001 5004 5007 6036 5061 5099 5054 6078 5093 5178 5182
AL UMINUM | IN SM RD| IN SM RD| IN SM RO| IN SM RD|INSTL DEL| INSTL OM E&ELT$A¥ REFL PAV S&ELT§A¥ REFL PAV | REFL Pav
SR SN SuPs aM|SN. SUPB AMISN. SUPR AMSN SUP& AM|  ASSM assv | PR LEC D vRi Ty L [ MR TY T IMRK TY T1iMRK TY T
N TYLEBWG( | TYIEBWG( | TY188we( | Tyssac 1) | (D-Swsz | com-2z) ¢ |\ WA cwy cworn | SYLUER T Cw 8 | cw) 24
sack) | sacT) | 1ysacw) | sacu-BM) |1¢ BRE)OF 2| wELX) GND : ) CroomIL| 1IN0 (SLD) (SLD)
SF £a £ £a £a £a £a £a £ £a LF LF
FM 2449 28. 5 3 1 > > 16 7 5 5 > 1255 110
PROJECT TOTALS 28.5 13 1 2 2 16 7 6 6 2 1255 110
SUMMARY OF PAVEMENT MARKING ITEMS
LOCATION 566 566 672 672 ~685
6303 6315 6007 6009 6005
RE PM RE PM RELOCT
W/RET REQ | W/RET REQ| mery pay | REFL PAV | RDSD FLSH
TY | TV [ A | MRKR TY | BCN AV
(W)4'(SLDX I | (4" (SLD) I lI-A-A (SOLAR
OOMIL) OOMIL) PWRD)
LF LF EA EA EA
FM 2449 10580 7775 32 195 2
PROJECT TOTALS 10580 7775 32 195 2

y 4

© 2022

®
—# Texas Department of Transportation

FM 2449

PAVEMENT MARKsl'NG SMALL SIGN
WORK ZONE TRAFFIC CONTROL

TC

SUMMARY
ﬂi?éﬁ FED-R8: FEDERAL AID PROJECT NO. | "G
SRAPHICS ) (See Title Sheet) FM 2449
KKD STATE DISTRICT COUNTY SHNEOE_T
C}Q;CB TEXAS |DALLAS DENTON
HECK CONTROL SECTION Jos ’| 6

2352

02

023, ETC.




FILE NAME: T:\DENDES\Projects\FM2449\2352-02-027 Ponder I[SD\PLANS\06 ESTIMATE\SUMMARY SHEET.dagn

DATE: 9/26/2022

SUMMARY OF EROSION CONTROL I1TEMS
COCATION 151 62 164 164 68 506 506 506 506 506 506 506 506
5017 5002 5035 5051 5001 5002 501 1 5020 5024 5038 5039 5041 50473
DRILL DRILL ROCK TEMP TEMP BIODEG
COMPOST SEEDING SEED  |VEGETATIV| FILTER ROCK  |CONSTRUC T -qNsTRUCT|  SEDMT SEDMT EROSN BIODEG
MANUE BLOLK (PERM) | ( TEMP) (W c DAMS FILTER JION EXITSITA\"ExT1To|  TCoONT CONT  |coNT Loos|..EROSN
TOPSOIL | SODDING DAMS | ( INSTALL) CONT LOGS
Oy (RURAL) | ARM OR | WATERING |( INSTALLY| 20 |C NS IAEE FCRemovey | FENCE FENCE | (INsTLy [HEb, 500
(CLAY) CooL) (TY 2) ( INSTALL)| (REMOVE) | (12")
Svy Svy Sy Sy MG LF LF SY Svy LF LF LF LF
M 2449 17775 2660 15115 58685 3967 165 165 230 230 220 220 585 585
ADDITIONAL 107 23 23 20 20 58 58
PROJECT TOTALS 17775 2660 15115 8888 3967 165 165 253 253 242 242 643 643

ADDITIONAL QUANTITIES OF PERISHABLE BMP’s INCLUDED TO ALLOW FOR PERIODIC REPLACEMENT DUE
TO NORMAL WEAR AND CHANGING SITE CONDITIONS.

®
—# Texas Department of Transportation

y 4 © 2022
FM 2449
EROSTON CONTROL
SUMMARY
D}iSKIBN FED-R8: FEDERAL AID PROJECT NO. | "G
SRAPHICS ) (See Title Sheet) FM 2449
KKD STATE DISTRICT COUNTY SHNEOE_T
CQ% TEXAS |DALLAS DENTON
cRECR CONTROL SECTION JoB ’| 7
TC 2352 02 023, ETC.




FILE NAME: T:\DENDES\Projects\FM2449\2352-02-027 Ponder I[SD\PLANS\06 ESTIMATE\SUMMARY SHEET.dagn

DATE: 9/19/2022

104 105 464 464 464 464 467 467 467 467 496 496 530 530 530 530
6017 6096 6003 6005 6007 6010 6363 6395 6423 6480 6204 6007 6001 6002 6005 | 6017
REMOVING [REMOV STAH RC PIPE | RC PIPE | RC PIPE | RC PIPE | SET (TY | SET (TY | SET (TY | SET (TY
DRIVEWAY/INTERSECTION Y tRoAT | hugp | _CONC | BASE AND |  cCL (cL (cL (cL 1118 | 11)(24 | TDH(30IN| [1)(481 REMOVE REMOYE | INTERSECTI| INTERSECT 1| DRIVEWA|PH LEEMAY
S WIDTH (DRIVEWAY | ASPH PAV | 111)(18 | IID)(24 | 111 (3@ | II1)(48 | IN)(RCP) | IN)(RCP) )(RCP)(6: ) (RCP) (6: 1ISTRUC (SET|  Hroe, | ON (CONC) | ON (ACP) |Y cack| (CNE
S) (B"-12") IN) IN) IN) IN) 5 1) (P)| (6 1)(P V(P (P
T T SY SY LF LF LF LF EA EA EA EA EA LF SY SY SY SY
] 6.2 |15, 25 82 82
2 4.8 | 20 137 80 2 2 80 137
3, CLAIRMONT DR 36.0 | 20 141 78 2 2 78 141
4 24.8 | 20 100 36 4 4 36 100
5, LAKEWOOD LN 37.0 | 20 135 65 2 2 65 135
5 2.0 | 15 45 22 2 2 22 45
7 7.0 |15, 20 87 34 2 2 34 87
8, SHAFFNER ST 19.2 |30, 35 141 112 4 4 112 141
9 24.8 | 20 115 I 5 5 Il 115
10 26.8 | 15 36 78 4 4 78 36
! 38.0 | 20 166 50 2 2 50 166
12 10.5 | 20 79 25 2 2 25 79
13 60.0 | 20 239 9@ 2 2 92 239
14, FREDRICK ST 7.0 |20, 15 83 68 4 4 & 83
5 36.0 | 20 146 50 2 2 50 146
6 2.3 | 20 56 40 4 4 40 56
17 37.4 | 28 147 147
PROJECT TOTAL 867 1128 413 407 111 68 16 14 10 4 44 1001 276 371 515 833

®
—# Texas Department of Transportation

y 4 © 2022
FM 2449
DRIVEWAY/INTERSECTION
SUMMARY
D}iSKIBN FED-RD- FEDERAL AID PROJECT NO. | MIGHWAY
CRAPHICS 6 (See Title Sheet) FM 2449
KKD STATE DISTRICT COUNTY SHNEOE_T
CQ;CB TEXAS |DALLAS DENTON
THECK CONTROL SECTION JOB 1 8
TC 2352 02 023, ETC.




FILE NAME: T:\DENDES\Projects\FM2449\2352-02-027 Ponder I[SD\PLANS\06 ESTIMATE\SUMMARY SHEET.dagn

DATE: 9/19/2022

EARTHWORK SUMMARY

EARTHWORK SUMMARY

| 32 [ 10
6006 600 |
STATION eV iBANKMENT [EXCAVATION
CcY CcY
| 32 +00 84 22
|32 +50 93 23
|33 +00 0 O
133+50 o) o)
| 34 +00 0 0
| 34 +50 o) O
| 35 +00 |7 [ ]
| 35+50 23 [ ]
| 36 +0O0 27 ||
| 36 +50 25 |
|37 +00 |9 [ ]
| 37 +50 22 |
| 38 +00 48 [ ]
| 38 +50 72 [ ]
| 39 +00 59 [ ]
| 39 +50 25 |
| 40 +00 9 [ ]
| 40 +50 8 [ ]
141+00 | 2 [
141+50 |6 [ ]
147 +00 [9 [ ]
142 +50 23 [ ]
143 +00 22 [ ]
143+50 26 [ ]
TOTAL 3182 1368

132 110
6006 600 |
STATION  "E B ANKMENT | EXCAVATION

CY cY

109 +50 5 2
1 10-+00 20 25
1 10+50 i 25
|1 1400 26 25
|1 1+50 45 25
| 12+00 5 25
| 12+50 57 25
113+00 64 25
113+50 73 25
| 14+00 83 24
| 14+50 90 54
| 15+00 9 24
115250 85 24
116+00 75 23
116+50 57 >3
|17 +00 32 25
117 +50 33 24
| 18+00 44 24
| 18+50 42 25
119+00 37 25
119+50 34 25
1 20+00 40 25
120 +50 32 25
121400 5 29
121450 24 36
122400 36 38
122450 36 38
1 23+00 46 28
123+50 49 38
| 24+00 58 33
124 +50 125 22
| 25+00 16 57
125 +50 63 35
1 26 +00 67 28
126 +50 63 24
127 +00 53 20
| 27 +50 44 |6
| 28+00 60 6
128 +50 42 6
129+50 88 9
130+00 97 2
130+50 97 5
131+00 90 2
131450 83 2

®
—# Texas Department of Transportation
y 4 © 2022

FM 2449
EARTHWORK SUMMARY

KD DIVl | FEDERAL AID PROJECT No. | "qg™"
CRAPHICS 6 (See Title Sheet) FM 2449
KKD STATE DISTRICT COUNTY SHEET

C;;CB TEXAS [DALLAS DENTON
CHECK CONTROL SECTION JOB ’| 9
TC 2352 02 023, ETC.




12: 35 AM

9:

9/20/2022
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SUGGESTED SEQUENCE OF WORK

PHASE 1

ERECT PROJECT SIGNS & ADVANCE WARNING SIGNS AS SPECIFIED IN BC STANDARDS, AND AS DIRECTED BY THE ENGINEER.
PLACE SW3P DEVICES PER LAYOUTS AND STANDARD OR AS DIRECTED BY THE ENGINEER, BUT NOT SOONER THAN TWO WEEKS PRIOR TO
SOIL DISTURBANCE OR POTENTIAL POLLUTANT-GENERATING ACTIVITIES IN THEIR CONTROLLED AREAS.

CONSTRUCT CULVERT EXTENSION/HEADWALLS IN ACCORDANCE WITH TCP(2-2)-18 AND BC(10)-21.
PREPARE EDGE ALONG THE EDGE OF SHOULDER AS SHOWN ON TYPICAL SECTIONS.

PHASE I ALL WORK SHALL BE PERFORMED IN ACCORDANCE WITH TCP(2-2)-18
BEGIN PROPOSED WIDENING PHASE II LEFT OF CENTERINE.
REPEAT PROPOSED WIDENING PHASE II RIGHT OF CENTERLINE.

DELINEATE PAVEMENT EDGE WITH VERTICAL PANELS. SALVAGE EXISTING TOPSOIL FROM WORK AREA.
EXCAVATE AND HAUL SUBGRADE AND EMBANKMENT AS PER THE DEPTH ACCORDING TO EACH CROSS
SECTION.

LIME TREAT SUBGRADE ACCORDING TO TYPICAL SECTION.

PLACE NEW BASE ACCORDING TO TYPICAL SECTION.

PHASE 111

MILL 2 INCHES AS SHOWN ON TYPICAL SECTION.

CONSTRUCT FLEXIBLE PAVEMENT REPAIR AREA AS DIRECTED BY THE ENGINEER.

RECONSTRUCT DRIVEWAYS AND INTERSECTIONS.

PLACE PRIME/TACKCOAT AND FINAL SURFACE TREATMENT 2" SP-C,PG64-22, SAC-B.

RE-GRADE DITCHES AND BACK FILL PAVEMENT EDGES.

ERECT PERMANENT SIGNS AND PLACE PERMANENT PAVEMENT MARKINGS.

ESTABLISH PERMANENT VEGETATION.

REMOVE SW3P DEVICES ONCE FINAL STABILIZATION HAS BEEN ACHIEVED IN THEIR CONTROLLED AREAS AND AS AUTHORIZED

OR DIRECTED BY ENGINEER.
PERFORM FINAL SITE CLEAN UP AS DIRECTED BY THE ENGINEER AND REMOVE PROJECT LIMIT/ADVANCE WARNING SIGNS.

4 KAREEW K. DOUCETTES
4 - 107254 2
W3 &L

n.o%;-‘./ CE Nﬁ?%\-(;\\\‘::
WRSoNAL B
DocuSigned by: ASS G o

Korecem Doncetle

51C8F8A7FBDY48C...

9/20/2022

®
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I@ 2022

FM 2449
TCP
SEQUENCE OF WORK

T: \DENDES\Projects\FM2449\2352-02-027 Ponder ISD\PLANS\O7 TCP\TRAFFIC CONTROL PLAN - SEQUENCE OF WORK.dgn

SHEET 1 OF 2

DESIGN

FED. RD. HIGHWAY
PROJECT NO.
KKD DIV.NO. NO.

SRAPHTCS 6 (See Title Sheet) FM2449

KKD STATE DISTRICT COUNTY SHNEOET

CHECK TEXAS DAL DENTON

THETK CONTROL SECTION JOB 2O

2352 02 027




12: 37 AM

9:

9/20/2022

N

T: \DENDES\Projects\FM2449\2352-02-027 Ponder ISD\PLANS\O7 TCP\TRAFFIC CONTROL PLAN - SEQUENCE OF WORK.dgn

TCP GENERAL NOTES

SUBMIT FOR APPROVAL A TRAFFIC CONTROL PLAN (TCP), FOLLOWING THE SUGGESTED SEQUENCE OF WORK, OUTLINING IN DETAIL THE METHOD OF HANDLING

TRAFFIC WITHIN AND ADJACENT TO THE WORK ZONE BEFORE BEGINNING WORK ON THE PROJECT.
OVERNIGHT LANE CLOSURES WILL NOT BE PERMITTED.

THE CONTRACTOR WILL PROVIDE WRITTEN NOTICE TO THE ENGINEER BEFORE 1:00 PM ON THE BUSINESS DAY PRECEDING PROPOSED LANE CLOSURES.

LANE CLOSURES WILL NOT BE PERMITTED WITHOUT THIS NOTIFICATION.

THE CONTRACTOR WILL PROVIDE AND MAINTAIN SKILLED FLAGGERS EQUIPPED WITH TWO-WAY RADIOS TO HANDLE TRAFFIC THROUGH THE WORK AREAS FOR

THE SAFETY AND CONVENIENCE OF THE TRAVELING PUBLIC AND CONTRACTOR PERSONNEL. PAY ATTENTION FOR OVERHEAD UTILITIES.

AT THE END OF EACH WORKDAY, ALL PAVEMENT EDGE DROP-OFFS SHALL BE BACK FILLED BY A SUITABLE MATERIAL TO FORM A STABLE 3:1 SLOPE OR FLATTER

AND SUBSIDIARY TO VARIOUS BID ITEMS. PAVEMENT EDGE DROP-OFFS WILL NOT BE ALLOWED TO REMAIN.

COMPLY WITH TCP (7-1)-13, WHICH INCLUDES PROVISIONS FOR CERTAIN SIGNS TO BE INSTALLED AND TO REMAIN UNTIL PERMANENT PAVEMENT MARKINGS

ARE IN PLACE. THESE SIGNS ARE IN ADDITION TO SIGNS THAT MAY BE REQUIRED BY THE VARIOUS TCP AND BC STANDARDS.

MAINTAIN DRIVEWAY AND SIDE STREET ACCESS AT ALL TIMES WITH AN ALL WEATHER SURFACE CONSISTING OF RAP OR BASE. WORK PERFORM WILL BE

SUBSIDIARY TO VARIOUS BID ITEMS.
MAINTAIN POSITIVE DRAINAGE DURING CONSTRUCTION.

TEMPORARY SW3P EROSION CONTROL MEASURES SHALL ONLY BE PLACED IN AREAS WHERE SOIL DISTURBANCE IS EXPECTED TO OCCUR WITHIN TWO WEEKS.

TEMPORARY SW3P EROSION CONTROL MEASURES SHALL BE REMOVED IN EACH AREA WITHIN TWO WEEKS OF VEGETATION ESTABLISHMENT OR AS APPROVED BY THE ENGINEER.
ALL TCP DEVICES AND SIGNS SHOWN ON TCP PLANS ARE CONSIDERED MINIMUM, ADDITIONAL DEVICES AND SIGNS MAY BE NECESSARY AND SUBSIDIARY TO ITEM 502.
ALL TRAFFIC CONTROL SHALL CONFORM TO THE TEXAS MANUAL OF UNIFORM TRAFFIC CONTROL DEVICES, ALL APPLICABLE TXDOT STANDARDS AND AS DIRECTED BY

THE ENGINEER.
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

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

1. Workers on foot who are exposed to traffic or to construction equipment
within the right-of-way shall wear high-visibility safety apparel meeting

devices, construction pavement markings, and typical work zonme signs. the requlremenTS_of ISEA Awef|con National Standard for High-Visibility

The information contained in these sheets meet or exceed the requirements Apparel, " or equivalent revisions, and labeled as ANSI 107-2004 standord

shown in the "Texas Manual on Uniform Traffic Control Devices" (TMUTCD). perf?rmonce for Qlcss 2 or 3 risk exposure. Closs.3 gcr@en+s should be
considered for high traffic volume work areas or night time work.

—_

The Barricade and Construction Standard Sheets (BC sheets) are intended
to show typical examples for placement of temporary traffic control

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

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

when flagging is used at night.

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

by a licensed professional engineer for approval. The Engineer may develop,
sign and seal Contractor proposed changes. COMPLIANT WORKZONE TRAFFIC CONTROL DEVICES

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

devices. SHEET 1 OF 12
. . . . . . . %§§§§‘V® Traffic
13. Inactive equipment and work vehicles, including workers’ private vehicles - g?@ﬂ
must be parked away from travel lanes. They should be as close to the ITexasDePartmenfOfoa"SPO"taﬁon Standard

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

BARRICADE AND CONSTRUCTION
GENERAL NOTES
AND REQUIREMENTS

BC(1)-21

FILE: be-21. dgn phe TxDOT [ck TXDOT [owe TxDOT [ek: TxDOT

©TxDOT November 2002 CONT | SECT JoB HIGHWAY
4-03 7_RIE3”SI°NS 2352/ 02 027 FM 2449
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No warranty of any

TxDOT assumes no responsibility for the conversion

Zﬁfoggﬁrd to other formats or for incorrect results or damages resulting from its use.

The use of this standord is governed by the "Texas Engineering Practice Act".
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1,5,6
TYPICAL LOCATION OF CROSSROAD SIGNS BEGIN TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING
T-INTERSECTION WORK
ROAD WORK % %G20-9TP ZONE
<o NEXT X NILES SPACING
. NEXT X MILES => TRAFFIC SIZE
(0p+’|‘or*1ol 20-1oT % %R20-5T | FINES
620-2 see Note - DOUBLE ' . i
" 1 ond 4} X % R20-5aTP[ (% Sign Conventional| Expressway/ Posted SIngA
oS ROAD WORK Numbe_r Road Freeway Speed |Spacing
1 { O <= NEXT X MILES or Series s
" * A X % G20-2bT | WORK ZONE G20-1bTL v
X X X 4q
CROSSROAD g | Exg? MPH | (Apprx.)
X X X [
k * 4 INTERSECTED | Block - City <= [ 1000°-1500° - Hwy g W22 48" x 48" | 48" x 48" 30 120
b b ROADWAY 1000' -1500° - Hwy = 1 Block - City CW23 35 160
} } \:‘, cw25 40 240
ROAD WORK \ » ; n
<= NEXT X MILES 620-1bTR| ROAD WORK Q CW1, CW2 i 329
NEXT X MILES => NEXT X MILES => . csd END ’ ’ 50 200
END 80 oo O " " " "
G20-1aT . A Limit WORK ZONE Cw7, Cws, 36" x 36 48" x 48
(Optional ROAD WORK BEGIN min. o G20-2bT % % CWO. CW11 55 5002
see Note 620-23F BECIN G20-5T | ROAD WORK 2 2 ’ 2
1 and 4) WORK NEXT X MILES Cwi1 60 600
* % G20-9TP | 7oNE - o5 7002
v
1 May be mounted on back of "ROAD WORK AHEAD" (CW20-1D) sign with approval of Engineer. TRAFFIC . jowess |7 CW3, Cw4
G20-6T ciry ’ ’ 2
(See note 2 below) % ¥R20-5T | FINES _ SWE__ " " " " 70 800
DOUBLE SORTRACTER CwW5, Cwe, 48" x 48 48" x 48
1. The typical minimum signing on o crossroad approoch should be a "ROAD WORK AHEAD" (CW20-1D)sign and a T END cws-3, 75 9002
(620-2) "END ROAD WORK® sign, unless noted otherwise in plans. %% R20-50TP| g, CW10, CWI2 80 10002
2. The Engineer may use the reduced size 36" x 36" ROAD WORK AHEAD (CW20-1D) sign mounted back to back 5202 3
with the reduced size 36" x 18" "END ROAD WORK"(G20-2) sign on low volume crossroads (see Note 4 under - * *
"Typical Construction Worning Sign Size ond Spacing”). See the "Standard Highway Sign Designs for
Texas" manual for sign details. The Engineer may omit the advance warning signs on low volume . . . . .
crossroads. The Engineer will determine whether a road is low volume as per TMUTCD Part 5. This CSJ LIMITS AT T-INTERSECTION % For typical sign spacings on divided highways, expressways ond freeways,
information shall be shown in the plans. see Part 6 of the "Texas Monual on Uniform Traffic Control Devices"
3. Based on existing field conditions, the Engineer/Inspector may require additional signs such as FLAGGER 1. The Engineer will determine the types ond location of any additional traffic control devices, {TMJTCD) typicol application diagrams or TCP Standard Sheets.
AHEAD, LOOSE GRAVEL, or other appropriate signs. When additional signs are required, these signs will such as o flogger and accompanying signs, or other signs, thot should be used when work is . . . . .
be considered port of the minimum requirements. The Engineer/Inspector will determine the proper being performed ot or near an intersection. /\ 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 Plon sheets or the Work . work area ond/or distance between each additional sign.
Zone Stondard Sheets. 2. If construction closes the road ot a T-intersection, the Contractor shall ploce the "CONTRACTOR
4. The "ROAD WORK NEXT X MILES" (G20-1aTisign shall be required at high volume crossroads to advise NAME " (G20-6T) sign behind the Type 3 Borricades for the road closure (see BC(10) also). GENERAL NOTES
motorists of the length of construction in either direction from the intersection. The Engineer The "ROAD WORK NEXT X MILES" left orrow(G20-1bTL) ond "ROAD WORK NEXT X MILES" rignht orrow 1. Special or larger size signs may be used @s 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 plons for higher volume crossroads. 2. Distance between signs should be increased os required to have 1500 feet
6. When work occurs in the intersection areq, oppropriote traffic control devices, as shown elsewhere in advance warning.
the plons or as determined by the Engineer/Inspector, shall be in place.
3. Distonce between signs should be increased as required to have 1/2 mile
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING AT THE CSJ LIMITS or more advance warning.
WORK AREAS I[N MULTIPLE LOCATIONS WITHIN CSJ LIMITS L <> ,
= " X% %G20-9TP [BEGIN 4, 36" x 36" "ROAD WORK AHEAD" (CW20-1D)signs moy be used on low volume
%’SEK STAY ALERT crossroads at the discretion of the Engineer as per TMUTCD Part 5. See
BEGIN DO %X TRAFFIC OBEY Note 2 under "Typical Location of Crossrood Signs”.
—=2 R20-5T =
G20-5T [ROAD WORK _ 1 |NeT FINES WARNING
xx* NEXT X MILES Cw-aL RA-! [pass DOUBLE "' SIGNS 5. Only diomond shaped warning sign sizes are indicated.
CW20-1D XX apprggpr'a'rel [ wen | -
0-1 NANE i B L STATE LAW
CW1-4R % %G20-6T [  APDRESS CWI3-1P | wew X %R20 SOTPIEI""' TALK OR TEXT LATER 6. See sign size listing in "TMUTCD", Sign Appendix or the "Standard Highway
!\‘ggk S\ 620-10T % R20-3T% % Sign Designs for Texas" manual for complete Iist of available sign design
| 3x CWI3-1P Type 3 Barricade or X X X X X sizes.
b= > CW20-1D channelizing devices \
,I./. //Jn““‘*,, » q q q q qd q q
< / N L7 = LEGEND
e o090 0 0 0 00 00 obloobo &4 e Type 3 Borricode
/ => V4 Ly, | f<e | S / => :
7 ? f ee-o —f O OO | Channelizing Devices
] = WORK / = /eginning of SPEED '
[ // SPACE ~| NO-PASS ING R2-1| LIMIT / END 1O - Sign
.. 7/ . WORK ZONE -
x Chonnel izing CSJ Limit b Iine should 00 G20-2bT % %
Devices ROA%NgoRK coordinate >< >< See Typical Construction
When extended distances occur between minimal work spaces, the Engineer/Inspector should ensure odditional with sign Warning Sign Size and
"ROAD WORK AHEQD“ (CW20-1D)signs are placed in advance of these work areas to remind drivers they ore still G20-2 % % location NOTES X Spacing char+ or the
within the project Iimits. See the applicable TCP sheets for exact location and spacing of signs and TMUTCD for sign
channel izing devices. The Contractor shall determine the appropriate distance spacing requirements.
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM OF THE CSJ LIMITS to be placed on the G20-1 series signs and "BEGIN ROAD
BEGR[N WORK NEXT X MILES" (G20-5T)sign for each specific project. SHEET 2 OF 12
fe >l % %G620-9TP ‘;’gNE STAY ALERT This distance shall replace the "X" and shall be rounded
r BEGIN SPEED OBEY to the nearest whole mile with the approval of the Engineer. gco Traffic
% %620-5T| ROAD WORK | | o TRAFFIC ; WARNING No decimals shall be used. Safety
ROAD NEXT X MILES ¥ ¥R20-5T | FINES ' : Division
CLOSED oW1 -4L A SIGNS Texas Department of Transportation Standard
RI1-2 e >< >< DOUBLE ok or text iz | | STATE LAW [0 The "BEGIN WORK ZONE" (G20-9TP) and "END WORK ZONE" (G20-2bT)
Type 3 X %G20-6T S % % R20-50TP| .u"&';'?m BOT shal |l be used as shown on the sample layout when advance
cm ®  Barricade or  cwiz-1p —owmco | R2-1 Lane PReseha | ggggIOT *236-3 signs are required outside the CSJ Limits. They inform the
channelizing motorist of entering or leaving a part of the work zone
devices lying outside the CSJ Limits where traffic fines may double BARRICADE AND CONSTRUCT ION
- X X X X X if workers are present.
/ i . ; VAR ; ; ; y PROJECT LIMIT
. %% CSJ I'imit signing is required for highway construction and
\ 1 | maintenance work, with the exception of mobile operations.
y <& . . ,
I e e —_— e —_— —|— e e —_— e e —_— Area for plaocement of "ROAD WORK AHEAD" (CW20-1D)sign BC (2) - 2]
Channelizing |‘\CSJ Limit = and other signs or devices as called for on the Traffic
/ T 74 Devices // Control Plan. FILE: be-21. dgn DN: TXDOT ‘m:m)or‘uw: TxDOT | ck: TxDOT
P X F\SPEED R2-1 . . . . . @©TxDOT November 2002 CONT |SECT 408 HIGHWAY
fe—————=
SP?EE 5/ END LIMIT <><> ™ |0 Contractor will install o regulatory speed Iimit sign at REVISTONS 2352 02 027 FM 2449
ROAD WORK WORK ZONE the end of the work zone.
>< >< G20-2bT % % 9-07 8-14 DIST COUNTY SHEET NO.
620-2 % % 7-13 5-21 DAL DENTON 25
56




TYPICAL APPLICATION OF WORK ZONE SPEED LIMIT SIGNS

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

ond opproved by the Texas Transportation Commission, or by City Ordinance when within Incorporated City Limits.

Reduced speeds should only be posted in the vicinity

No warranty of any

TxDOT assumes no responsibility for the conversion

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

ore. direct ion onty. csd of work activity and not throughout the entire project. Sianing shom for -
e Bea for LIMITS Regulatory work zone speed signs (R2-1) shall be removed cle B2 for LIMITS
. - 1T Vi
signing. or covered during periods when they are not needed. signing.
|
|
IO | |o AN b @ ANNY ANNNNNY b |o |o§\\\\\\§§\\\\ |o N \i
‘ See General ‘ ‘ ‘ ‘ See General
(750" - 1500") Note 4 See General Note 4 (750" - 1500") Note 4
\ [ |
WORK | 620-50
SPEED
LIMIT o WORK | c20-50p ZONE SPEED <PEED
7 O o ZONE ?_FI’EI'I':TD LIMIT WORK WORK U IMLT
SPEED ZONE | 620-5aP ZONE | 620-5aP
R2-1 60 LIMIT 6 O R2-1 7 O R2-1 SPEED ° SPEED 7 O R2-1
CW3-5 ES (:) R2-1 LIMIT LIMIT
6 O R2-1 6 O R2-1

GUIDANCE FOR USE:
LONG/ INTERMEDIATE TERM WORK ZONE SPEED LIMITS

GENERAL NOTES

This type of work zone speed |imit should be included on the design of
the traffic control plans when restricted geometrics with a lower design
speed are present in the work zone and modification of the geometrics to
a higher design speed is not feasible.

Long/Intermediate Term Work Zone Speed Limit signs, when approved as described

above, should be posted and visible to the motorist when work activity is present.

Work activity may also be defined as a change in the roadway that requires
a reduced speed for motorists to safely negotiate the work area, including:

a) rough road or damaged pavement surface

b) substantial alteration of roadway geometrics (diversions)

c) construction detours

d) grade

e) width

f) other conditions readily apparent to the driver
As long as any of these conditions exist, the work zone speed |imit signs
should remain in place.

SHORT TERM WORK ZONE SPEED LIMITS

This type of work zone speed |imit may be included on the design of

the traffic control plans when workers or equipment are not behind concrete
barrier, when work activity is within 10 feet of the traveled way or actually
in the traveled way.

Short Term Work Zone Speed Limit signs should be posted and visible to the
motorists only when work activity is present. When work activity is not
present, signs shall be removed or covered.

(See Removing or Covering on BC(4)).

projects where speed control is of major importance.

mounting height.

for each direction of travel.

. Frequency of work zone speed |imit signs should be:

40 mph ond greater 0.2 to 2 miles
35 mph and less 0.2 to 1 mile

background (See "Reflective Sheeting" on BC(4)).

. Fabrication, erection and maintenance of the"ADVANCE SPEED LIMIT" (CW3-5)sign,

. Regulatory work zone speed Iimits should be used only for sections of construction

. Regulatory work zone speed |imit signs shall be placed on supports at a 7 foot minimum

. Speed zone signs are illustrated for one direction of travel and are normally posted

. Regulatory speed limit signs shall have black legend and border on a white reflective

"WORK ZONE" (G20-5aP) plaque and the "SPEED LIMIT"(R2-1)signs shall not be paid for

directly, but shall be considered subsidiary to Item 502.

otherwise noted under "REMOVING OR COVERING" on BC(4).

. Techniques that may help reduce traffic speeds include but are not Iimited to:

A. Law enforcement.

B. Flagger stationed next to sign.

C. Portable changeable message sign (PCMS).
D. Low-power (drone) radar transmitter.

E. Speed monitor trailers or signs.

. Speeds shown on details above are for illustration only.

Work Zone Speed Limits should only be posted as approved for each project.

.For more specific guidance concerning the type of work, work zone

conditions and factors impacting allowable regulatory construction speed
zone reduction see TxDOT form #1204 in the TxDOT e-form system.

. Turning signs from view, laying signs over or down will not be allowed, unless as

SHEET 3 OF 12

gco Traffic
- Safety
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No warronty of any
ility for the conversion

TxDOT assumes No responsi

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

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

kind is made by TxDOT for any purpose whotsoever.

DISCLAIMER:

RA T F
TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS CENERAL NOTES TOR WORK ZOWE SIONS

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

1
2. Wooden sign posts shall be painted white.
3. Barricades shall NOT be used as sign supports.
_2_ ! ROAD 4. All signs shall be installed in occordance with the plons or as directed by the Engineer. Signs shall be used to regulate, worn, and
minimum guide the traveling public safely through the work zone.
from WORK 5. The Contractor may furnish either the sign design shown in the plans or in the "Stondord Highwoy Sign Designs for Texas" (SHSD). The
® curb AHEAD Engineer/Inspector may require the Contractor to furnish other work zone signs that are shown in the TMUTCD but may have been omitted
& g N A from the plans. Any variation in the plans shall be documented by written agreement between the Engineer and the Controctor’'s
° o \/ Responsible Person. All changes must be documented in writing before being implemented. This can include documenting the changes in
] 2 the Inspector's TxDOT diary ond having both the Inspector ond Controctor initial ond dote the agreed upon chonges.
S S T 6. The Contractor shall furnish sign supports listed in the "Compliont Work Zone Traffic Control Device List" (CNZTCD) for small roadside
_ 7.0° min, — e signs. Supports for temporary large roadside signs shall meet the requirements detailed on the Temporary Large Roadside Signs (TLRS)
¢l 0-6' 9.0’ mox. 21 6 or a 7.0° min. standard sheets. The Contractor shall install the sign support in accordance with the monufacturer’s recommendations. 1f there is o question
o = X ° T IS X 9.0 mox regarding installation procedures, the Contractor shall furnish the Engineer o copy of the manufocturer’s installation recommendations so
= N 1 = | 9reater X T 5 : the Engineer can verify the correct procedures are being fol lowed.
7. The Contractor is responsible for installing signs on approved supports and replacing signs with damaged or cracked substrates ond/or
> damaged or marred reflective sheeting as directed by the Engineer/Inspector.
] % 8. ldentification markings may be shown only on the bock of the sign substrate. The maximum height of letters and/or compony logos used
Paved \///\\‘M Y Paved \///\\‘///\\‘m % -l % for identification shall be 1 inch.
shoulder shoulder N X \%L]\ 9. The Contractor shall replace domoged wood posts. New or damoged wood sign posts shall not be spliced.
7 RAT F K fi 1 "Tex 1 ni form Troffi trol " Port

1. The types of sign supports, sign mounting height,the size of signs, and the type of sign substrates con vary bosed on the type of
work being performed. The Engineer is responsible for selecting the appropriate size sign for the type of work being performed. The
Contractor is responsible for ensuring the sign support, sign mounting height and substrate meets monufacturer’s recommendations in

¥ % When ploques are placed on dual-leg supports, they should be attached to the upright nearest the travel lane. regard to crashworthiness and duration of work requirements.

Supplemental plaoques {advisory or distance) should not cover the surface of the parent sign. a. Long-term stationary - work that occupies o location more than 3 days. . . . . .
PP ploa 4 P g b. Intermediate-term stationary - work that occupies a location more than one daylight period up to 3 days, or nighttime work lasting
more than one hour.

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

c. Short-term stationory - daytime work that occupies a location for more than 1 hour in a single daylight period.
l Support ATTACHMENT FOR SIGN SUPPORTS Attachment to wooden supports d. Short, duration - work that occupies o location up to 1 hour.
— = shal | not will be by bolts and nuts e. Mobile - work that moves continuously or intermittently (stopping for up to approximately 15 minutes.)
ORI ‘T— protrude Q or screws. Use TxDOT's or SIGN MOUNTING HE [GHT
1 above sign manufacturer’s recommended 1. The bottom of Long-term/Intermediate-term signs shall be at least 7 feet, but not more thon 9 feet, above the paved surface, except

| M / procedures for attaching sign as shown for supplemental plaques m0L_1n+ed_beIow other sign§. .
— substrates to other types of 2. IR: b(r:'r'rom of Short-term/Short Duration signs shall be a minimum of 1 foot above the pavement surface but no more than 2 feet above
5 ~) sign supports 3. Longq'rermlln'rermedlo're term Signs may be used in lieu of Short-term/Short Duration signing.
TEIFI:FH 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
~ shal | not H appropriate Long-term/Intermedigte sign height.
FH HE protrude <_3 5. Regulatory signs shall be mounted ot least 7 feet, but not more than 9 feet, above the paved surface regordless of work duration.
| obove sign
DOUBLE ° i o Nails shall NOT SLZEOF SIas

1. The Controctor shall furnish the sign sizes shown on BC (2) unless otherwise shown in the plans or as directed by the Engineer.
be allowed. SIGN_SUBSTRATES
Each sign 1. The Controctor shall ensure the sign substrate is installed in accordance with the manufacturer’'s recommendations for the type of sign
shal | be ottached support that is being used. The CWZTCD lists eoch substrate that con be used on the different types ond models of sign supports.
R A 2. "Mesh" type materials are NOT on approved sign substrate, regardiess of the tightness of the weave.
directly to the sign 3. All wooden individual sign panels fabricated from 2 or more pieces shall have one or more plywood cleat, 1/2" thick by 6" wide,
support. Mul '”D'e fostened to the back of the sign and extending fully across the sign. The cleat shall be attoched to the back of the sign using wood
. screws that do not penetrate the face of the sign panel. The screws shall be placed on both sides of the splice and spoced at 6"
signs shall not be
joined or spliced by

= <
o

ARE_PRESENT

Sign supports shall
extend more thon
1/2 way up the
back of the sign
substrate.

FRONT ELEVATION

N -
i\\“\\“\\\\\&\\\\\‘\“\\“‘\\“\\\“\\‘\“\\\\‘“v aw

centers. The Engineer may opprove other methods of splicing the sign face.
REFLECTIVE SHEETING

Wood, metal or . 1. All signs shall be retroreflective and constructed of sheeting meeting the color and retro-reflectivity requirements of DMS-8300
Fiber Rein:‘orced Plastic ony means, Wood for rigid signs or DMS-8310 for roll-up signs. The web address for DMS specifications is shown on BC(1).
supports shall not be 2. White sheeting, meeting the requirements of DMS-8300 Type A, shall be used for signs with o white background.
Splicing embedded perforated square metal tubing in order to extend post extended or repaired 3. Oronge sheeting, meeting the requirements of DMS-8300 Type Bp, or Type Cp , shall be used for rigid signs with oronge backgrounds.
height will only be allowed when the splice is made using four bolts, two SIDE ELEVATION by spl icing or SIGN LETTERS

above ond two below the spice point. Splice must be located entirely behind
the sign substrate, not near the base of the support. Splice insert lengths
should be ot least 5 times nominal post size, centered on the splice ond
of at least the some gauge material.

1. All sign letters and numbers shall be clear, and open rounded type uppercase alphabet letters as approved by the Federal Highway
Administration (FHWA) ond as published in the "Standord Highway Sign Design for Texas" manual. Signs, letters and numbers shall be of
first class workmanship in accordance with Department Standards and Specifications.

REMOVING OR COVERING

Wood other means.

11:13 PM
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1. When sign messages may be confusing or do not opply, the signs shall be removed or completely covered.
STOP/SLOW PADDLES 2. Long-term stationary or intermediate stationary signs installed on square metal tubing may be turned away from traffic 90 degrees when
R . CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS 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 to control troffic WITHIN THE PROJECT LIMITS intersections where the sign may be seen from approaching traffic.
by floggers. The STOP/SLOW poddle 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 turned at 90 degree angles to the roadway. These signs should be removed or completely
2. STOP/SLOW paddles shall be retroreflectorized when used ot night. . . . . s covered when not required.
£f with @ minimum attention to conditions that are potentially hazardous to traffic operations, . B . . . . .
3. STOP/SLOW paddles may be ottached to a stoff wi show route designations, destinations, directions, distances, 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 &' to the bottom of the sign. . ! . ! . ! ces n . ! entire sign foce ond maintain their opoque properties under outomobile headlights at night, without damaging the sign sheeting.
4. Any lights incorporated into the STOP or SLOW paddie faces of interest, and other geographical, recreational, specific service (LOGO), or 5. Burlap shall NOT be used to cover signs
shall only be as specifically described in Section 6E.03 (_:;Jl'ru:atl) Jur:forma'r:ron. .2r|vers pr:o;:eeclj:nq.;h:mlx?hda :orkrzoge neegf;hefscme, 6. Duct tope or other adhesive material shall NOT be offixed to a sign face.
Hond Signaling Devices in the TMUTCD. (':m:fr’ruciiozr route guidonce os normally installed on a roadway withou 7. Signs and anchor stubs shall be removed ond holes backfilled upon completion of work.
) o _— . SIGN SUPPORT WEIGHTS
2. Wnen permanent regulatory or warning signs conflict with work zone conditions, T Where Sign supporTs require the use of weights to keep from furning over, the use SHEET 4 OF 12
remove or cover the permanent signs until the permonent sign message matches Coof sondbggs with dry, cohesionless sand should be used. ' ' ® Traffic
the roadway condition. For details for covering large guide signs see the 2. The sandbags will be tied shut fo keep the sand from spilling and to maintain a = Safety
24" 24" TS-CD standord. * . . Division
constant weight. i i . Texas Department of Transportation Standard
3. When existing permonent signs are moved and relocated due to construction 3. Rock, concrete, iron, steel or other solid objects shall not be permitted
purposes, they shall be visible to motorists at all times. 4 ‘S'Ordgse OShSI?S SUPPg” weights, ¢35 Ibs ond i 50 1b
4, [f existing signs are to be relocated on their original supports, they shall be 5 Sg:dbgg: :hglljl b:eégdeoo?lzlmrogle mo're?igT 'rgoTO:tle?rjg Spon veh?é:ulor
installed on croshwqr'rhy boses_ as sr]own on the SMD Standord sheets. The signs impact. Rubber (such as tire inner tubes) shall NOT be used. BARR l CADE AND CONSTRUCT lON
. 24" S ¢ 24" S :holl meet ';he required mounting helgh'rs shown on the BC Sheets or the iMD 6. Rubber ballasts designed for channelizing devices should not be used for
tondords. This work should be paid for under the appropriate pay item for ballast on portable sign supports. Sign supports designed and monufactured
E‘"’"°;°:"g - dRe"_ Whit B o Sor oy 0798 | ok relocating existing signs. with rubber bases may be used when shown on the CWZTCD Iist. TEMPORARY S l GN NOTES
egen order ite & . R 7. Sandbags shall only be placed along or laid over the base supports of the
- - — - 5. If permanent signs are to be removed and relocated using temporary supports, fraffic control device ond shall not be suspended above ground level or
SHEETING REQUIREMENTS (WHEN USED AT NIGHT) the Controctor shall use crashworthy supports as shown on the BC stondord sheets, hung with rope, wire, chains or other fosteners. Sandbags shall be placed
TLRS standard sheets or the CWZTCD Iist. The signs shall meet the required mounting along the length of the skids to weigh down the sign support.
USAGE COLOR SIGN FACE MATERIAL heights shown on the BC, or the SMD standard sheets during construction. This work 8. Sondbags shall NOT be ploced under the skid and shall not be used to level BC (4 ) - 2]
BACKGROUND RED TYPE B OR C SHEETING should be paid for under the appropriate pay item for relocating existing signs. sign supports placed on slopes. e bo-21. dgn ov TxDOT [eks 1x001 [ows 1xDOT [ ks 1x00T
BACKGROUND ORANGE TYPE Br, OR C; SHEETING 6. Any sign or traffic control device that is struck or domaged by the Contractor FLAGS ON SIGNS ©TxDOT November 2002 coNT J08 HIGHWAY
LEGEND & BORDER WHLTE TYPE B OR C SHEETING or his/her construction equipmt_an'r shall be repluceg as soon os_possible b? '_rhe 1. Flags may be used to draw attention to warning signs. When used, the flag shall REVISIONS 2352 027 FM 2449
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 jype CounTY SHEET MO,
LEGEND & BORDER BLACK ACRYLIC NON-REFLECTIVE FILM to Item 502. color. Flags shall not be al lowed to cover any portion of the sign face. 7-13  5-21 DAL DENTON 27
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No warranty of any

ges resulting from its use.

TxDOT assumes no responsibility for the conversion

The use of this standord is governed by the "Texas Engineering Practice Act".
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kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or dama
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14 PM

T: \DENDES\Projects\FM2449\2352-02-027 Ponder ISD\PLANS\O7 TCP\STANDARDS\bc-21

DATE: 9/19/2022 2:11:

FILE:

. " Sign Sign > Sign Sign
¥ Maximum 24 2x6 >
% Max imum 4x4 1 7 (= A 12 sq. ft. of L |<—>|/5k"d &~ Post & Post e Post Post—
21 sq. ft. of "’°°s sign face 2x6 o : .
sign face PosT  2x6 K N H
| 27 2x6 H
/ AN \ ~ \)<§°°e' :
i s : :
« 1 « q S
* %4x4 and 0" axd et el
wood < |°] desirable +|o| desirable
ost 72" block block HF qE ]
p l = HF |2 18
?':’, 34" min. ]n Optional ‘f H
u _l_ '_‘ X Xaxa Length of skids may 48" HE strong soils, | reinforcing HE
Top be increased for minimum sl 55" min. in sleeve —————>y¢ |0 34" min. in Base
wood additional stapility. HH weak soils. | (172" targer (32 strong soits, | see the cuzrco|l Bf post
See BC(4) post HH thon sign el Wy o for embedment,
for sign x4 x 40" Top HH post) x 18 K 55" min. in
30 height 24" / See BC(4) Anchor Stub HH N 2 weak soi Is.
. . " |0 .
resuirenent T 26 fﬁ:';rﬁn s ’/2><4 Proce (174" 1arger |32 Anchor Stub NH
1 . LA " .l
1 requirement 3/8" bolts w/nuts than sign K (174" lorger 3]s
L or 3/8" x 3 1/2" 3 post) —|3|? than sign K
L0 LD L Ll J = %) (min.) lag / HH post) ———=3]¢
L1 _\|r_ N \ screws e s <
40" 36" Front 4x4 block 4x4 block . OPTION 1 (A::JJ?NSTZUD) OPTION 3
Front Sice Sige (Direct Embedment) (Anchor Stub and Reinforcing Sleevel) WING CHANNEL
Lap-splice/base
SKID MOUNTED WOOD S 'GN SUPPORIS PE;:gﬁLDDSQ;Ag:Jr:ETT:DTUsBIINZN SUPPORTS —
% LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS - - .
Refer to the CWZTCD and the monufacturer’s installation procedure for each type sign support.
The maximum sign square footage shall adhere to the manufacturer’s recommendation.
Two post installations can be used for larger signs.
16 sq. ft. or less of any rigid sign WEDGE ANCHORS
9 sq. ft. or less- substrate listed in section J.2.d of Both steel and plastic Wedge Anchor Systems as shown
mm' ex,”', ded the CWZTCD, except 5/8" plywood. on the SMD Standard Sheets may be used as temporary
. u . 172" plywood is al lowed. sign supports for signs up to 10 square feet of sign
thinwal | plastic face. They may be set in concrete or in sturdy soils
sign only if opproved by the Engineer. (See web address for
g "Traffic Engineering Standard Sheets" on BC(1)).
- @ 3/8" x 3" gr. 5 bolt
° {2 per support) joining
B sign panel and supports OTHER DES I GNS
MORE DETAILS OF APPROVED LONG/INTERMEDIATE
. AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
o CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION.
A 1 374" x 1 3/4" x 11 foot GENERAL NOTES
. H 12 ga post
[ (DO NOT SPLICE) 13/4" x 1 3/4 " x 129" @3/8 " X 3" gr. |1. Nails may be used in the assembly of wooden sign
[ (hole to hole) 12 ga. support 5 bolt ?uppor'rs, but i/g boclj'rs with nuTs_or; i/&"f)} 3|I/2“
0 1 3/4" galv. round telescopes into sleeve 13/4" x 134" x 129" cggﬂ:g:?zz.ms € used on every jJoint tor Ting
N\ with 5/16" holes . thole to hole) : &
Il or 1 3/4° X! e " " " ~ 12 ga. square ) = 2. No more than 2 sign posts shall be ploced within o
L square tubing 13747 x13/4 " x 52" (hole > perforated B © 7 ft. circle, except for specific materials noted on the
S to hole) 12 ga. square perforated tubing upright ————=  \—d R —f - CNZTCD List.
Upright must ™ S — tubing diagonal brace jos 3"
+e|e§cope to . I [e o o o #)e o 0o o o Q I - 3. When project is completed, all sign supports and
provide 7 height ° Completely welded foundations shall be removed from the project site.
above pavement « | 2" x 2" x 59" . is wi i idi .
p 8" |- 13/4" x13/4" x 32" (hole . thole to hole) around tubing This will be considered subsidiary to Item 502
Il to hole) 12 ga. square perforated I 12 go. perforated
o tubing cross brace N tubing skid 2" x 2" x 8" % See BC(4) for definition of "Work Duration."
X (hole to hole)
N o 3/8" X 4-1/2 ar 12 ga. squore ¥ ¥ Wood sign posts MUST be one piece. Splicing will
L) ol © 5 BOLT (TYP )g ) . _{ per forated NOT be allowed. Posts shall be painted white.
2 /0 : — ~ tubing sleeve
2.7/ N D | . | welded to skid [0 See the CWZTCD for the type of sign substrate
—— pin ot angle N - o €0 | that can be used for each approved sign support.
s o> needed to o o ~ ~
match sideslope o
36" N o SHEET 5 OF 12
2.5 = " ® Traffic
@1/16 ; Sarety
Welds to start on 7 . ivision
Texas D rtment of Tran: rtation
opposite sides I exas Department of Transportatio. Standard
going in opposite
directions. Minimum e
weld, do not -2" x 2" x
back 111 puddie. 12 go. BARRICADE AND CONSTRUCTION
| &7 upright
RN T | E— TYPICAL SIGN SUPPORT
weld— NelKg weld starts here
starts b
here weld 5
VY F
SINGLE LEG BASE 32 BC(S5)-21
Side View FILE: bc-21.dgn DN:  TXDOT ‘CK:TXDOT‘DW: TxDOT | ck: TXDOT
©TxDOT November 2002 CONT | SECT JoB HIGHWAY
SKID MOUNTED PERFORATED SQUARE STEEL TUBING SIGN SUPPORTS 25702l oaT | M 2443
9-07 8-14 DIST COUNTY SHEET NO.
% LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS 7413 5-21 DAL BENTON 2§
00
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WHEN NOT [N USE, REMOVE THE PCMS FROM THE RIGHT-OF-WAY OR PLACE THE PCMS RECOMMENDED PHASES AND FORMATS FOR PCMS MESSAGES DURING ROADWORK ACTIVITIES
BEHIND BARRIER OR GUARDRAIL WITH SIGN PANEL TURNED PARALLEL TO TRAFFIC . v o
(The Engineer may approve other messages not specifically covered here.)
PORTABLE CHANGEABLE MESSAGE SIGNS
1. The Engineer/Inspector shall approve all messages used on portable . o
changeable message signs (PCMS). Phose ] . Cond i '|' i on |_ i S'l's PhGSG 2: POSS | b I e Componen'l' L | STS
2. Messages on PCMS should contain no more thon 8 words (about four to
eignt characters per word), not incluging simple words such s *T0, fod/Lene/Rom Closure List L Action to Take/Effect on Travel Location Warning % x Advance
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, ond must be understood by FREEWAY FRONTAGE ROADWORK ROAD MERGE FORM AT SPEED TUE-FRI
itself. CLOSED ROAD XXX FT REPAIRS RIGHT X LINES FM XXXX LIMIT XX AM-
4. Use the word "EXIT" to refer to an exit ramp on a freeway; i.e., X MILE CLOSED XXXX FT RIGHT XX MPH X PM
"EXIT CLOSED." Do not use the term "RAMP."
5. Alwoys use the route or in-rers'ro'rt.a designation (IH, US, SH, FM) ROAD SHOULDER FLAGGER LANE DETOUR USE BEFORE MAX IMUM APR XX-
6 ;A::O_:"fze*hfhgtggﬂ O;hgg ;e:$;::220:° gc’;g‘lrf\:::;ge ponel should be CLOSED CLOSED XXXX FT NARROWS NEXT XXXXX RAILROAD SPEED XX
. in use, i y u _
o minimum 7 feet above the roodway, where possible. AT SH XXX XXX FT XXXX FT X EXITS RD EXIT CROSSING XX MPH X PM-X AM
7. The message term "WEEKEND" should be used only if the work is to —
start on Saturdoy morning and end by Sundoy evening at midnight. ROAD RIGHT LN RIGHT LN TWO-WAY USE USE EXIT NEXT MINIMUM BEGINS
Actual days ond hours of work should be displayed on the PCMS if work CLSD AT CLOSED NARROWS TRAFFIC EXIT XXX I-XX X SPEED MONDAY
is to begin on Friday evening and/or continue into Monday morning. FM XXXX XXX FT XXXX FT XX MILE NORTH MILES XX MPH
8. The Engineer/Inspector may select one of two options which are avail-
able for displaying a two-phase message on @ PCMS. Each phase may be RIGHT X RIGHT X MERGING CONST STAY ON USE PAST ADVISORY BEGINS
displayed for either four seconds each or for three seconds each. LANES LANES TRAFFIC TRAFFIC US XXX I-XX E UsS XXX SPEED MAY XX
9. Do not "flash" messages or words included in a message. The messoge CLOSED OPEN XXXX FT XXX FT SOUTH TO I-XX N EXIT XX MPH
should be steady burn or continuous while displayed.
10. Do not present redundant information on a two-phase message; i.e., _
keeping two |ines of the message the same and changing the third Iine. CENTER DAYTIME LOOSE UNEVEN TRUCKS WATCH XXXXXXX RIGHT MAY X-X
11. Do not use the word "Danger” in message. LANE LANE GRAVEL LANES USE FOR T0 LANE XX PM -
12. Do not display the message "LANES SHIFT LEFT" or "LANES SHIFT RIGHT" CLOSED CLOSURES XXXX FT XXXX FT US XXX N TRUCKS XXXXXXX EXIT XX AM
on a PCMS. Drivers do not understand the message.
13. Do not display messages that scroll horizontally or vertically ocross NIGHT I-XX SOUTH DETOUR ROUGH WATCH EXPECT UsS XXX USE NEXT
the face of the sign. LANE EXIT X MILE ROAD FOR DELAYS TO CAUTION FRI-SUN
14, The following table Iists abbreviated words and two-word phrases that CLOSURES CLOSED XXXX FT TRUCKS FM XXXX
are acceptable for use on @ PCMS. Both words in a phrase must be
displayed together. Words or phrases not on fhis Iist should not be VARIOUS EXIT XXX ROADWORK ROADWORK EXPECT PREPARE DRIVE XX AM
cobreviated, unless shown in the TWUTCD. LANES CLOSED PAST NEXT DELAYS TO SAFELY TO
15. PCMS charocter height should be at leost 18 inches for trailer mounted
units. They should be visible from at least 1/2 (.5) mile and the text CLOSED X MILE SH XXXX FRI-SUN STOP XX PM
should be legible from at least 600 feet at night and 800 feet in
daylight. Truck mounted units must hove a character height of 10 inches EXIT RIGHT LN BUMP UsS XXX REDUCE END DRIVE NEXT
16 ‘Elggthllf);ebgfligiEr’I:hgz?g g: é:g:;r:goo:eﬁé message board rather than CLOSED 1o BE XXXX FT EXIT SPEED SHOULDER WITH TUE
. 1
left or right justified. CLOSED X MILES XXX FT USE CARE AUG XX
17. If disabled, the PCMS should defoult to an illegible display that will
not alarm mZ)'roris'rs and will only be used to alert workers that the MALL X LANES TRAFFIC LANES USE WATCH TONIGHT
PCMS has malfunctioned. A pattern such as a series of horizontal solid DRIVEWAY CLOSED SIGNAL SHIFT OTHER FOR XX PM-
bars is appropriate. CLOSED TUE - FRI XXXX FT ROUTES WORKERS XX AM
XXXXXXXX STAY
WORD OR PHRASE | ABBREVIATION || WORD OR PHRASE | ABBREVIATION CEB\S/ED ¥ LANES SHIFT in Phose 1 must be used with STAY [N LANE in Phase 2. LE\EE . % % See Application Guidelines Note 6.
Access Road ACCS RD Major MAJ
Alternate ALT Miles MI
Avenue AVE Miles Per Hour MPH
est Route BEST RTE Minor MNR APPLICATION GUIDELINES WORDING ALTERNATIVES
oulevard IF-l\[;g nondo{ mgM 1. Only 1 or 2 phases are to be used on a PCMS. 1. The words RIGHT, LEFT ond ALL can be interchonged as appropriate.
Cr'dc'% CANT N“m N 2. The 1st phose (or both) should be selected from the 2. Roadway designations IH, US, SH, FM and LP can be interchanged as
anno or "Road/Lane/Ramp Closure List" and the "Other Condition List". appropr iate.
Center _ CTR Nor thbound (route) N 3. A 2nd phase can be selected from the "Action to Toke/Effect 3. EAST, WEST, NORTH and SOUTH (or abbreviations E, W, N and S) can
Eggg;mc*'m CONST AHD :‘lr';'“g :gING on Travel, Location, General Worning, or Advance Notice be interchonged as appropriacte.
0Q Phase Lists". 4, Highwoy names and numbers reploced as appropriate.
CROSS[N% XI':G R Right Lane RT LN 4. A Location Phase is necessary only if a distance or location 5. ROAD, HIGHWAY and FREEWAY can be interchonged as needed.
Detour Route DE (T)U E Saturday SAT is not included in the first phase selected. 6. AHEAD may be used instead of distances if necessary.
Do_Not DON Service Road SERV_RD 5. If two PCMS are used in sequence, they must be separated by 7. FT ond MI, MILE and MILES interchanged os appropriate.
Eost E Shoul der SHLDR a minimum of 1000 ft. Eoch PCMS shall be Iimited to two phases, 8. AT, BEFORE and PAST interchanged as needed.
:as‘rbound {route) E Slippery SLIP and should be understandable by themselves. 9. Distonces or AHEAD can be eliminated from the messoge if a
| cmergency EMER South S 6. For advance notice, when the current date is within seven days location phase is used.
Emergency Vehicle [ EMER VEH Southbound (route) S of the actual work date, calendor doys should be replaced with
Entrance, Enter |ENT Speed SPD days of the week. Advance notification should typically be for
::g::z:wtsne :ig WI;N g'frze'f 2LN no more than one week prior to the work.
E E unda
A0 Feet X0 FT Telephone PHONE SHEET 6 OF 12 —
0g Ahea T TEMP ® raffic
Freewoy FRUY, FWY Thorsday THURS PCMS SIGNS WITHIN THE R.O.W. SHALL BE BEHIND GUARDRAIL OR =k Satety
Freewoy Blocked | FAY BLKD To Downiown TO DHWTN CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4) M 7exas Department of Transportation | Sanary
raffic
Hozor dous Driving [ FAZ DRIVING | [rrovel s TRVLRS PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC ON THE
:912"3225 Z'g;e"'ﬂ' :S\Z/MAT Tuesday TUES UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION ARRICA A TRUCT
i - - 0
Vehtele T Tine Winofes TN W OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS BARRICADE AND CONSTRUCTION
Highvay S Venicies (5] VER, VERS SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT. PORTABLE CHANGEABLE
- . Worning WARN
Lnformotion Lo Wednesday _ WD ___ FULL MATRIX PCMS SIGNS MESSAGE SIGN (PCMS)
Junction JCT azégh'r Limit z LI 1. When Full Motrix PCMS signs ore used, the character height ond legibility/visibility requirements shall be mointained as listed in Note 15 under "PORTABLE
Left LFT CHANGEABLE MESSAGE SIGNS" above.
Westbound (route) W -
Left Lane LFT LN Wet pusemen-r WETUPVMT 2. When symbol signs, such as the "Flogger Symbol"(CW20-7) are represented grophically on the Full Matrix PCMS sign ond, with the approval of the Engineer, it BC ‘6) 2]
Lane Closed LN CLOSED Will Not WONT shal | maintain the legibility/visibility requirement |isted above. FILE: be-21. dgn o TxDOT [ck: TxDOTJow:  TxDOT [oxs TxDOT
Lo!/er Level LWR LEVEL 3. When symbol signs are represented graphically on the Full Matrix PCMS, they shall only supplement the use of the static sign represented, aond shall not substitute ©TxD0OT November 2002 CONT |sEcT J0B HIGHWAY
Maintenance MAINT for, or replace that sign. REVISIONS 2352 02 027 FM 2449
Roadway 4, A full motrix PCMS may be used to simulate o flashing orrow boord provided it meets the visibility, flash rote ond dimming requirements on BC(7), for the 9-07 8-14 pyve P p—
designation # IH-number, US-number, SH-number, FM-number same size arrow. 7-13  5-21 DAL DENTON 29
To0
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TxDOT assumes no responsi

" Eg'}'};i:;5?:;%;3:?:,:2,',;sbzfpgﬁs?‘;gééf'id',ig?d°$°;:2;'307?f:2§ g::?',:e?nd LOW PROFILE CONCRETE Arrow Boards may be located behind channelizing devices in place for a shoulder
Reflectors can be found at the Material Producer List web oddress Barrier Reflector on BARRIER (LPCB) USED taper or merging taper, otherwise they shall be delineated with four (4) channelizing
shown on BC(1). 16" tall plastic bracket IN WORK ZONES devices placed perpendicular to traffic on the upstream side of traffic.

2. Color of Barrier Reflectors shall be.os specifi?d_in the TMUTCD. The LPCB is approved for use in work
cost of the reflectors shall be considered subsidiary to Item 512. \ zone locations, where the posted 1. The Flashing Arrow Boord should be used for all lane closures on multi-lone roodways, or slow

speed is 45mph, or less. See moving maintenance or construction activities on the travel lanes.
Roadway Standard Sheet LPCB. 2. Flashing Arrow Boards should not be used on two-lane, two-way roadways, detours, diversions
or work on shoulders unless the "CAUTION" display (see detail below) is used.

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

Attach the delineators as per
manufacturer’s recommendations.

LOW PROFILE CONCRETE BARRIER (LPCB)

Barrier
Reflectors

° °
° °
CONCRETE TRAFFIC BARRIER (CTB) % o o
o [
See D & OM (VIA)

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

shal | be mounted in gpproximately the midsection of each section of CTB. °

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

CTB. This will allow for attochment of a barrier gropple without o o [ ] (]

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

the CTB shall be locoted directly below the reflector mounted on top of Install o minimum of .. ..

the barrier, as shown in the detail above. 3 Barrier Reflectors
4, Where CTB seporates two-way troffic, three borrier reflectors shall be as per manufacturer'’s 4 CORNER CAUTION ALTERNATING DIAMOND CAUTION LJ L]

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

two yellow reflective foces (Bi-Directional)while the reflectors on each

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

the detail above. . DEL INEATION OF END TREATMENTS o o J o o o
5. When CTB seporates traffic traveling in the same direction, no barrier [ ] e o o [ ) ® 6 00 O ) ° ° °

reflectors will be required on top of the CTB. ® [ ] [ ] [ ) [ °
6. Borrier Reflector units shall be yellow or white in color to match END TREATMENTS FOR ° ° ° ° ° °

the edgeline being supplemented. CTB'S USED
7. Moximum spacing of Borrier Reflectors is forty (40) feet. IN WORK ZONES DOUBLE ARROW R_IGHT/LEFT ARROW SEOUE&I?TKLEEEVRON
8. Pavement markers or temporary flexible-reflective roadway marker tabs {(rignht arrow shown; ¢

shal | NOT be used as CTB delineation. End treatments used on CTB's in work zones left is similar) (right chevron shown;
9. Attochment of Barrier Reflectors to CTB shall be per manufacturer’s shal |l meet the opppropriate crashworthy left is similar)

recommendat ions. standaords as defined in the Monual for N . e . . . .
10.Missing or damaged Borrier Reflectors shall be replaced as directed Assessing Safety Hardware (MASH). Refer 5. B?e CAUEION_ display consists of four corner lamps flashing simultaneously, or the Alternating

by the Engineer. to the CWZTCD List for approved end igmond Coution mode as shown. .
11.Single slope barriers shall be delineated as shown on the above detail. 6. The straight line coution display is NOT ALLOWED.

' P treatments and manufacturers. 7. The Flashing Arrow Boord shall be capable of minimum 50 percent dimming from roted lamp voltage.
The flashing rate of the lamps shall not be less than 25 nor more than 40 flaoshes per minute.

8. Minimum lomp "on time" shall be opproximately 50 percent for the flashing arrow ond equal

BARR I ER REFLECTORS FOR CONCRETE TRAFF IC BARR I ER AND ATTENUATORS intervals of 25 percent for eoch sequential phase of the flashing chevron.

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

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

kind is made by TxDOT for any purpose whatsoever.
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display may be used during daylight operations.

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

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

area. Their use shall be as indicated on this sheet and/or other sheets of the plans by the designation "FL". The Type A Warning Lights shall
not be used with signs manufactured with Type B or Cp Sheeting meeting the requirements of Departmental Material Specification DMS-8300.

4, Type-C and Type D 360 degree Steady Burn Lights are intended to be used in a series for delineation to supplement other traffic control REQUIREMENTS
5 o devices. Their use shall be as indicated on this sheet ond/or other sheets of the plans by the designation "SB". MINIMUM
5. The Engineer/Inspector or the plans shall specify the location and type of warning lights to be installed on the traffic control devices. TYPE MINIMUM | MINIMUM NUMBER VISIBILITY ATTENTION
6. When required by the Engineer, the Contractor shall furnish a copy of the warning lights certification. The warning Iight manufacturer will SIZE OF PANEL LAMPS DISTANCE - WHEN NOT IN USE, REMOVE
certify the warning Iights meet the requirements of the latest ITE Purchase Specifications for Flashing and Steady-Burn Warning Lights. - Flashing Arrow Boords THE ARROW BOARD FROM THE
7. When used to delineate curves, Type-C and Type D Steady Burn Lights should only be placed on the outside of the curve, not the inside. B |30x60 13 3/4 mile shall be equipped with RIGHT-OF -WAY OR PLACE THE
8. The location of warning lights and warning reflectors on drums shall be as shown elsewhere in the plans. C 48 x 96 15 | mile outomatic dimming devices. ?Si%:goéigR?Eglgg gaxgggli
Type € Worning Light or WARNING LIGHTS MOUNTED ON PLASTIC DRUMS
approved substitute mounted on @ 1. Type A flashing warning Iights are intended to warn drivers that they are approaching or are in a potentially hazardous area.

drum adjacent to the travel way. 2. Type A random flashing warning lights are not intended for delineation and shall not be used in a series. FLASH I NG ARRow BOARDS

3. A series of sequential flashing warning lights placed on channelizing devices to form @ merging toper may be used for delineation. If used,
the successive flashing of the sequential worning lights should occur from the beginning of the taper to the end of the merging taper in
order to identify the desired vehicle path. The rate of flashing for each light shall be 65 floshes per minute, plus or minus 10 flashes.

4. Type C and D steady-burn warning lights aore intended to be used in a series to delineate the edge of the travel lane on detours, on lone SHEET 7 OF 12

changes, on lone closures, and on other similar conditions. -
5. Type A, Type C aond Type D warning lights shall be installed ot locations os detailed on other sheets in the plans. §® gg’f’;fg
6. Warning lights shall not be installed on a drum that has a sign, chevron or vertical panel. . Division
7. The maximum spacing for warning Iights on drums should be identical to the channelizing device spacing. TRUCK-MOUNTED ATTENUATORS ITexas Department of Transportation Standard

AR REF TOR T PLAST RI AS A TITUTE FOR TYP (STEADY RN) WAR HT 1. Truck-mounted attenuators (TMA) used on TxDOT facilities

WARNING REFLECTORS MOUNTED ON PLASTIC DRUMS AS SUBSTITUTE FO E C (STEADY BURN) WARNING L IGHTS must meet the requirements outlines in the Manug! for BARRlCADE AND CONSTRUCTlON
1. A warning reflector or approved substitute may be mounted on a plastic drum as o substitute for a Type C, steady burn warning |ight ot the Assessing Safety Hardware (MASH). )

discretion of the Contractor unless otherwise noted in the plans. 2. Refer to the CWZTCD for the requirements of Level or
2. The warning reflector shall be yellow in color and shall be manufactured using @ sign substrate approved for use with plastic drums |isted Level 3 TMAs. ARRO“ PANEL’ REFLECTORS’

3, e LD 4 Tihs are required on freowoys unless orharvise noted WARNING LICHTS & ATTENUATOR

The warning reflector shall have a minimum retroreflective surface area (one-side) of 30 square inches. in the plons
Warning reflector may be round 4. Round reflectors shall be fully reflectorized, including the area where attached to the drum. 5. A TMA should be used anytime that it can be positioned

or square.Must have a yellow 5. Squore substrotes must have a minimum of 30 square inches of reflectorized sheeting. They do not have to be reflectorized where it 30 to 100 feet in advance of the area of crew exposure
reflective surfoce area of at least attaches to the drum. . . . . . L. . without adversely affecting the work performance. BC ( 7) = 2]
30 square inches . 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 @ work
: . " ; FILE: bc-21. dgn phe TxDOT [ck TXDOT [owe TxDOT [ek: TxDOT
DMS 8300-Type B or Type C. . . . area is spread down the roadway and the work crew is an
7. When used near two-way traffic, both sides of the warning reflector shall be reflectorized. extended distance from the TMA. ©7xDOT  November 2002 CONT | SECT 408 HIGHWAY
8. The warning reflector should be mounted on the side of the handle nearest opproaching traffic. REVISIONS 2352 02 027 FM 2449
9. The maximum spacing for warning reflectors should be identical to the channelizing device spacing requirements. 9-07 8-14 oISt COUNTY SHEET NO.
13 5-21 DAL DENTON 30
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GENERAL NOTES

1.

2.

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

For intermediate term stationary work zones on freeways, drums should be
used as the primary chonnelizing device but may be replaced in tangent
sections by vertical panels, or 42" two-piece cones. In tangent sections,
one-piece cones may be used with the approval of the Engineer but only

if personnel are present on the project at all times to maintain the
cones in proper position and location.

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

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

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

The Contractor shall have o moximum of 24 hours to replace any plastic
drums identified for replocement by the Engineer/Inspector. The replace-
ment device must be an approved device.

GENERAL DESIGN REQUIREMENTS

Pre-qualified plastic drums shall meet the following requirements:

1.

Plaostic drums shall be o two-piece design; the "body" of the drum shall

Handle

Top should not
allow collection

of water or
debris

18" min

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

4" max
4" min
8" max
(typ)

2" max
(typ.}

42" max

36" mi

Eoch drum shal | have

a minimum of 2 orange
ond 2 white stripes
using Type A or Type B
retroreflective
sheeting with the

top stripe being
orange.

[<— Taper to allow
for stacking o

Chevron CW1-8, Opposing Traffic Lane

)

18" x 24" Sign 12" x 24"
(Moximum Sign Dimension) Vertical Panel
mount with diogonals

Divider, Driveway sign D70a, Keep Right sloping down towards

R4 series or other signs as approved

travel way
by Engineer

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

NN
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 o monner that the body drums Note 3 SIGNS, CHEVRONS, AND VERTICAL PANELS MOUNTED
separates from the base when impacted by a vehicle traveling ot a speed ON PLASTIC DRUMS
of 20 MPH or greater but prevents accidental separation due to normal
hondling and/or air turbulence created by passing vehicles. .
3. Plostic drums shall be constructed of lightweight flexible, and
deformable materials. The Controctor shall NOT use metal drums or
single piece plastic drums as channelizaotion devices or sign supports. 1. Signs used on plastic drums shall be monufactured using
4. Drums shall present g profile that is g minimum of 18 inches in width substrates listed on the CWZTCD
ot the 36 inch height when viewed from any direction. The height of - ) s
drum unit (body installed on base) shall be a minimum of 36 inches and . Chevrons and other work zone signs with an orange backgroun
a maximum of 42 inches. This detail is not intended shal | be manufactured with Type B or Type Cp Orange
5. The top of the drum shall have a built-in handle for easy pickup and for fabrication. See note 3 sheeting meeting the color and retroreflectivity requirements
shal | be designed to drain water and not collect debris. The handle and The CWZTCD 1ist for of DMS:8309, "Sign Face Material,” unless otherwise
shal | have o minimum of two widely spaced 9/16 inch diometer holes to providers of ODDrOYeU specified in the plans.
al low attachment of a warning Iight, warning reflector unit or approved Defegfoble Pedestrian . . .
compliant sign. Barricades 3. Vertical Paonels shall be manufactured with orange and white
6. The exterior of the drum body shall have a minimum of four alternating . sheeting meeting the requirements of DMS-8300 Type A or Type B
orange and white retroreflective circumferential stripes not less than Continuous smooth Diogonal stripes on Vertical Ponels shall slope down toward
c 4 inches nor greater thon 8 inches in width. Any non-reflectorized 36" rail for hand trailing the intended traveled lane.
(s space between any two adjacent stripes shall not exceed 2 inches in .
q w?dfh Y J P 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 ?gpfzvﬁdsb¥n+h?d529':e;:-_:'g"sd;:e::;°:: 5::;; :°:oﬁ*$z:dng
o inches, and a minimum of two footholds of sufficient size to allow base ser;e: :ig;s :;scusged in'ng+: 8 belowg ' P
2 to be held down while separating the drum body from the base. )
A 8. Plastic drums shall be constructed of ultra-violet stabilized, orange, . . . . .
z high-density polyethylene (HDPE! or other approved material. 5. Signs ihﬂjr' be ':5*0' led US'"OIG IL{Z '”C“hb°"; ”‘““':0”
% 9. Drum body shall have a maximum unbal lasted weight of 11 Ibs. gzgnggfzonwo washers, and one locking washer for eac
= 10. Drum ond base shal |l be marked with manufacturer’s nome and model number. fon.
9 Detectable Ed 6. Mounting bolts and nuts shall be fully engaged and
S RETROREFLECTIVE SHEETING etectable tdge adequately torqued. Bolts should not extend more than 1/2
= inch beyond nuts.
S 1. The stripes used on drums shall be constructed of sheeting meeting the .
G color and retroreflectivity requirements of Deportmental Materials 7. Chevrons may be placed on drums on the outside of curves
z Specification DMS-8300, “"Sign Face Materials.” Type A or Type B on merging tapers or on shifting taopers. When used in these
j feflecfive sheeting shall be supplied unless otherwise specified 2" Mox locations, they may be placed on every drum or spaced not
oL in the plans. : more than on every third drum. A minimum of three (3)
a 2. The sheeting shall be suitable for use on and shall adhere to the drum should be used at each location called for in the plans.
- surface such that, upon vehiculor impact, the sheeting shall remain
. adnered in-ploce 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
3 retroreflectivity other than that loss due to abrasion of the sheeting |. When existing pedestrion facilities are disrupted, closed, or ore 24 inches wide may be mounted on plastic drums, with
g sur face. relocated in @ TTC zone, the temporary focilities shall be approval of the Engineer.
a detectable and include accessibility feotures consistent with
~ BALLAST the features present in the existing pedestrion facility. Refer
8 to WZ(BTS-2) for Pedestrian Control requirements for Sidewalk
N 1. Unballasted bases shall be large enough to hold up to 50 Ibs. of sond. Diversions, Sidewalk Detours ond Crosswalk Closures. SHEET 8 OF 12
o . . . . . 2. Where pedestrions with visual disabilities normally use the
& This bose,_ \!:hen filled with the I?OI lost material, should weigh t_)e'rween closed sidewalk, a Detectable Pedestrian Barricade shall be §® Traffic
0 35 Ibs (minimum) ond 50 Ibs (moximum). The ballast may be sand in one placed across the full width of the closed sidewalk instead - éﬁaﬂ#y
by to three sondbags separate frt_)m the base, sand in a sund:fl I'led plastic of a Type 3 Barricade. . ITexas Department of Transportation St’a‘;lrﬂggd
& base, or other ballasting devices as approved by the Engineer. Stacking 3. Detectable pedestrion barricades similor to the one pictured
3 of sandbogs will be allowed, however height of sandbogs obove pavement above, longitudinal channelizing devices, some concrete
~ surface may not exceed 12 inches. barriers, and wood or chain link fencing with a continuous
P 2. Bases w'l’rhybuil’r-in bal last shall weigh between 40 Ibs. ond 50 Ibs. UE'reC'rOb'le edging can satisfactorily delineate a pedestrian BARR l CADE AND CONSTRUCT lON
% Built-in ballast can be constructed of an integral crumb rubber base or 4 ?g;g' rope, or Dlastic chain strung between devices ore not
5 a solid rubber base. * ’ ' A . .
Q . . t 1 th th + th
@ 3. Recycled truck tire sidewalls may be used for ballast on drums approved getectable, do not comply wi € design standards in fhe CHANNEL IZING DEVICES
D . T . Americans with Disabilities Act Accessibility Guidelines
8 for this type of ballast on the CWZ €D list. . (ADAAG)" and should not be used as a control for pedestrian
o 4, The ballast shall not be heavy objects, water, or any material that movements.
& would become hozordous to motorists, pedestrions, or workers when the 5. Worning lights shall not be attached to detectable pedestrion
w drum is struck by a vehicle. barr icades. BC (8) - 2]
=4 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(191 pr?xid?d ;ho+h+he :op_:gil pf:;ides FILE: be-21. dgn on: TxDOT ‘N:TXDOT‘M: TXDOT | ck: TxDOT
K 0 hozord when struck by o vehicle. :prsgzESCOE:;::ouzrr:;orzuéd;:se or hond tratling with no @©TxDOT November 2002 CONT | SECT JoB HIGHWAY
6. Ballast shall not be placed on top of drums. ’ ' : REVISIONS 2352 02 027 FM 2449
W] 7. Adhesives may be used to secure base of drums to pavement. 4-03 8-14 Py P pay—
= 9-07 5-21 .
" 7-13 DAL DENTON 31
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No warranty of any
ility for the conversion

TxDOT assumes No responsi
of this standard to other formats or for incorrect results or damages resulting from its use.

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

8" to 12" 8" to 12* 8" to 12" 8" to 12" 127 1. Tr.\e'chevrt')n shglllzbg al\elelfﬂgal rectangle with a
'«—al minimum size o y inches.
. 2. Chevrons are intended to give notice of a sharp GENERAL NOTES
z 4 change of alignment with the direction of travel 1. Work Zone channelizing devices illustrated on this sheet may be instal led
= — ond provide additional emphasis ond guidance for in close proximity to traffic ond are suitable for use on high or low
. v . g 18" vehicle operators with regard to changes in speed roadways. The Engineer/Inspector shall ensure that spacing ond
] § 4" ‘é s Min. horizontal alignment of the roadway. placement is uniform and in occordance with the "Texas Manual on Uniform
See 24" | = See . e 3. Chevrons, when used, shall be erected on the out- Traffic Control Devices” (TMUTCD). . .
45.,2 note 7 min 4 5 4+ note 7 3, § side of a sharp curve or turn, or on the far side 2. Channelizing devices shc?wn on this sheet may r'mve Q drlvt::at?le, f|>_<ed or
§ <] of on intersection. They shall be in line with por'robl(:: t_)ose.' The requirement for self-righting channelizing devices must
® 3 and at right angles to approaching traffic. be spec:f!ed in frhe General No‘_res or other plon sheets. .
4" e S Spacing should be such that the motorist always 3. Chonnelizing devnce§ on self:rnghhng suppor ts sr'muld be used in work zone
VP-1L VP-1R 2 Vv | has three in view, until the change in alignment areas \t:here channe | izing devices are f‘r(_equen‘rly impacted by er:rc_]n‘r veh!cles
- v e S eliminates its need. or vehicle related wind gusts moking alignment of the chonnelizing devices
© . . .. difficult to maintain. Locations of these devices shall be detailed else-
Fixed Base Sur face e Rigi < . 4. To be effective, the chevron should be visible where in the plons. These devices shall conform to the TMUTCD and the
w/ Approved M;J“:J Roadway ‘E slglgr-r & 36 for ot least 500 feet. "Compl iont Work Zone Traffic Control Devices List" (CWZTCD).
Adhesive Surface 5 upp: _‘L'g 5. Chevrons shall be orange with a black nonreflec- 4, The Contractor shall maintain devices in a cleon condition ond reploce
N\ hed TES PZ 74 o tive legend. Sheeting for the chevron shall be daomaged, nonreflective, foded, or broken devices and bases 0s required by
. \ retroreflective Type Br. or Type Cr. conforming to 'rhe_Engineef/lnspec'roc. The Contractor shall be required to maintain proper
18" %= ‘Self-righting 12" mini Depor tmental Material Specification DMS-8300, device spacing aond alignment,
T Support minimum = unless noted otherwise. The legend shall meet the 5. Portoble bases shall be fobricated from virgin and/or recycled rubber. The
v Zmbfrgme”* — requirements of DMS-8300. portable bases shall weigh a minimum of 30 Ibs.
FIXED P Fixed Bose w/ Approved Adhesive 6. For Long Term Stationary use on tapers or 6. Po:emen'rf:urfaﬁes_shol IfE\e gfepored in o monner that ensures prope:_r bonding
—_— (Driveable Base, or Flexible tronsitions on freewoys ond divided highways, between the adhesives, the fixed mount bases and the pavement sur ace.
(Rigid or self-righting) Support can be used) self-righting chevrons may be used to supplement :gzmﬁz :r_mll be prepored and applied according to the monufocturer’s
A N lat i ons.
M plastic drums but not to reploce plastic drums. 7. The installation ond removal of channelizing devices shall not cause
detrimental effects to the final pavement surfoces, including pavement
1. Vertical Panels (VP's) are normally used +o channelize surface discoloration or surface integrity. Driveable boses shall not be
* I oo . . ! itted on final pavement surfaces. The Engineer/Inspector shall approve
traffic or divide opposing lanes of traffic. CHEVRONS permi . . .
8" to 12" 2. VP's may be used in daytime or nighttime situations. — all gpplication and removal procedures of fixed bases.
|<—>| They may be used at the edge of shoulder drop-offs and
— other areas such as lane transitions where positive
doytime and nighttime delineation is required. The
Engineer/Inspector shall refer to the Roadway Design
Monual for additional requirements on the use VP's
24" for drop-offs.
oin . 3. VP’'s should be mounted back to back if used at the edge Minimum Suggested Maximum
- 36 of cuts adjacent to two-way two lane roadways. Stripes Desirable Spacing of
min. are to be reflective orange and reflective white and Ps%se-re%d Formula Taper Lengths Channel izing
should always slope downward toward the travel Ione. * % Devices
4. VP's used on expressways and freeways or other high 10° 17 12° on a on a
speed roadways, may have more than 270 squore inches Of fset|Of fset|Offset| Taper | Tangent
of retroreflective area facing traffic. 30 2| 1507 1657 180" 30’ 60’
5. Self-righting supports are available with portable base. S " - - - -
See "Compliant Work Zone Traffic Control Devices List" 35 - 60 205°] 2257 | 245 35 70
(CWZTCD). 40 265" | 295’| 320° 40’ 80
6. Sheeting for the VP’s shall be retroreflective Type A or 45 450’ | 495 | 540 45° 90’
Type B conforming to Departmental Material Specification - - - — -
RE DMS-8300, unless noted otherwise. 50 500| 550'| 600 50 100
(Rigid or self-rignting) 7. Wnere the hefqh'r of reflective material on the vertical 55 L=WS 550'| 605'| 660" 557 110°
ponel is 36 inches or greater, a ponel stripe of B " T " T
6 inches shall be used. LONGITUDINAL CHANNELIZING DEVICES (LCD) 60 600’ | 660" 720 60 120
PORTABLE 65 650'| 715'| 780’ 65° 1307
- 1. LCDs are croshworthy, |ightweight, deformable devices that aore highly visible, have good target value and 70 700 | 770 | 840" 70" 140"
can be connected together. They are not designed to contain or redirect a vehicle on impact. —
VERTICAL PANELS (VPs) 2. LCDs moy be used instead of a line of cones or drums. 75 750'| 825" 900 75 150’
3. LCDs shall be placed in accordance to application and installation requirements specific to the device, and 80 800'| 880°| 960’ 80’ 160’
used only when shown on the CWZTCD Iist.
4, LCDs should not be used to provide positive protection for obstacles, pedestrians or workers. %% Toper lengths hove been rounded off.
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L=Length of Taoper (FT.) W=Width of Offset (FT.}

5. LCDs shall be supplemented with retroreflective delineation as required for temporary barriers S-Posted Speed (MPH)

on BC(7) when placed roughly parallel to the travel lanes.
: : - 6. LCDs used as barricades placed perpendicular to traffic should have at least one row of reflective
1. Opposing Traffic Laone Dividers (QTLD) are
dzrl’ineugion devices designed 1o convert o sheeting meeting the requirements for barricade rails as shown on BC(10). Place reflective sheeting SUGGESTED MAXIMUM SPACING OF

normal one-way roadway section to two-way near the top of the LCD along the full length of the device.
operation. OTLD’s are used on temporary CHANNEL IZING DEVICES AND

12" CW6-4 centerlines. The upword ond downword orrows MINIMUM DESIRABLE TAPER LENGTHS
fe——— on the sign's face indicate the direction of WATER BALLASTED SYSTEMS USED AS BARRIERS
) N 0 Ponels traffic on either side of the divider. The
nted base is secured to the pavement with an 1. Water ballasted systems used as barriers shall not be used solely to channelize road users, but also to protect the
Q b Q:I‘Su'ro iock adhesive or rubber weight to minimize movement :lgzlé ggaggeggro;gebgggfggrég;tle_ggggurli for Assessing Safety Hardware (MASH) crashworthiness requirements based on
. . . Wi i ication.
18" coused by a vehicle impact or wind qQust. 2. Water ballasted systems used to chonnelize vehicular troffic shall be supplemented with retroreflective delineation SHEET 9 OF 12
4/’7 2. The OTLD may be used in combination with 42" or channelizing devices to improve daytime/nighttime visibility. They may also be supplemented with pavement morkings. ‘ ® Traffic
cones or VPs. 3. Water ballasted systems used os barriers shall be ploced in accordance to application and installation requirements = L_,,S_afe'ty
Portable specific to the device, and used only when shown on the CWZTCD Iist. Texas D rtment of Tran rtation ivision
36" Fixed or 3. Spacing between the OTLD shall not exceed 500 4. Woter ballasted systems used as barriers should not be used for o merging toper except in low speed (less thon 45 MPH) I exas Department of fransportatio Standard
Driveable Base feet. 42" cones or VPs placed between urban areas. When used on a taper in o low speed urbon 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 . 5. When water ballasted systems used as barriers have blunt ends exposed to traffic, they should be attenuated
mounted 4. The OTLD shall be orange with a black non- as per manufacturer recommendations or flared to a point outside the clear zone. BARR l CADE AND CONSTRUCT lON
on drums reflective legend. Sheeting for the OTLD shall
) be retroreflective Type B or Type Cg conforming CHANNEL lz l NG DEv l CES
_ / to Deportmental Material Specification DMS-8300, If used to channelize pedestrians, longitudinal chonnelizing devices or water ballasted
- L ) unless noted otherwise. The legend shall meet systems must have o continuous detectable bottom for users of long canes and the top
the requirements of DMS-8300. of the unit shall not be less than 32 inches in height.
HOLLOW OR WATER BALLASTED SYSTEMS USED AS FILE: bc-21. dgn on: TXDOT [oxs 1xD0T [ow TxDOT | cx: 1007
©TxDOT November 2002 CONT | SECT JoB HIGHWAY
OPPOSING TRAFFIC LANE DIVIDERS (OTLD) LONGI TUDINAL CHANNEL IZING DEVICES OR BARRIERS 3353 081 027 | F 2443
9-07 8-14 DIST COUNTY SHEET NO.
713 5-21 DAL DENTON 32

105




No warranty of any
ility for the conversion

TxDOT assumes no responsi

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

kind is made by TxDOT for any purpose whotsoever.

DISCLAIMER:

TYPE 3 BARRICADES

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

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

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

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

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

6. Borricades shall not be placed porallel to traffic unless on adequate
clear zone is provided.

7. Warning lights shall NOT be installed on barricades.

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

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

Barricades shall NOT
be used as a sign support.

Minimum

Ny & Y ar
nominal Reflective
o Sheet ing

VLA NANG

7 inches.

TYPICAL STRIPING DETAIL FOR BARRICADE RAIL

4’ min., 8 max.

48"

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

AN

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

TYPICAL PANEL DETAIL
FOR SKID OR POST TYPE BARRICADES

Flat rail

barricaded in the same monner. RI1-2 CEgéED

Eoch roadway of @
divided highway shall be

\
}2~

PERSPECTIVE VIEW

The three rails on Type 3 borricades
shal | be reflectorized orange ond
reflective white stripes on one side
facing one-way traffic and both sides

Roadway

NAME
ADDRESS
CITY
STATE
CONTRACTOR

G20-6T

for two-way troffic.

Barricade striping should slont
downward in the direction of detour.

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

Advance signing shall be as specified elsewhere in the plans.

TYPE 3 BARRICADE (POST AND SKID)

_ﬂ,___a.[

8’ max. length Type 3 Barricades

~ 1. Where positive redirectional

= capability is provided, drums
may be omitted.

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

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

Typical
Plostic Drum

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

PLAN VIEW

© O

PLAN VIEW
TYPICAL APPLICATION

CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PROJECT LIMITS

—3T-aT ]
I " min.
2" min.
[ " min,
28"
min.

Two-Piece cones

11:22 PM
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I

Alternate
Approx. Drums, vertical panels or 42" cones
| 50° | at 50’ moximum spacing

Alternate @
Approx. QD
| 50° I

| | !

One-Piece cones

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

42" 2-piece cones shall have a minimum weight of
30 Ibs. including base.

CONES

min. orange

min.

min. white

min.

min. orange

min. 2

min. white 3
42" 2
min., 3"

min.

1

Tubulor Marker

SHEET 10 OF 12

DATE
FILE

Min. 2 drums Min. 2 drums 1. Traffic cones ond tubulor markers shall be predominantly orange, and ® Traffic
or 1 Type 3 or 1 Type 3 meet the height and weight requirements shown above. ;’ Safety
borr icode QD STOCKPILE borricode 2. One-piece cones have the body and base of the cone molded in one consol idated I Texas Department of Transportation Division
unit. Two-piece cones have a cone shoped body and a separate rubber base, Standard
\\) / or ballost, that is added to keep the device upright and in place.
QD 3. Two-piece cones may have @ handle or loop extending up to 8" above the minimum
height shown, in order to aid in retrieving the device.
o o o o 1 bonds os shows dbove.  The reflective bonds shol | have a smeoth: sealed BARRICADE AND CONSTRUCTION
lell] ove. e reflective ve Mmoo eale
On one-way roads Desirable outer surface ond meet the requirements of Departmental Material CHANNEL lz l NG DEV l CES
downstreom drums stockpile location ch . . . Specification DMS-8300 Type A or Type B.
or barricode may be is outside annelizing devices parallel '_ro TI:'OffIC 5. 28" . .
. should be used when stockpile is . cones and tubulor markers are generally suitable for short duration ond
omitted here clear zone. within 30° from travel lane. 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 BC ‘ ] o) - 2]
<= to maintain them in their proper upright position.
—_ R —_ —_ —_ —_ —_ R —_ —_ —_ —_ —_ 6. 42" two-piece cones, vertical panels or drums aore suitable for all work zone FILE: be-21.dgn DN: - TxDOT \cmeDOT\Dw: TxDOT | ck: TxDOT
= durations. @©TxDOT November 2002 CONT [SECT JoB HIGHWAY
1. Cogeshor tubular markers used on each project should be of the same size REVISIONS 2352 02 027 FM 2449
and shape. 9-07 8-14
TRAFFIC CONTROL FOR MATERIAL STOCKPILES s ;:L Dﬁ%ﬁ w?gl

104




No warranty of any
ility for the conversion

ges resulting from its use.

TxDOT assumes no responsi

The use of this stondard is governed by the "Texas Engineering Practice Act".
of this standard to other formots or for incorrect results or doma

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
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DATE
FILE

Temporory Flexible-Reflective

PART TA ATERIAL SPECIFICAT
Roadwoy Marker Tabs DE MENTAL MATERIAL SPECIFICATIONS

WORK ZONE PAVEMENT MARKINGS

PAVEMENT MARKERS (REFLECTORIZED) DMS-4200

TRAFFIC BUTTONS DMS-4300
GENERAL REMOVAL OF PAVEMENT MARKINGS

POXY A ADH -

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 EPO ND ADHESIVES DMs-6100
existing pavement markings, in accordance with the standard or direct a motorist toward or into the closed portion of the roadway BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130
specifications and special provisions, on all roadways open to traffic shall be removed or obliterated before the roadway is opened to traffic. EF=======3 'T - — PERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240
within the CSJ 1imits unless otherwise stoted In the plans. 2. The above shall not apply to detours in place for less than three . //%//f///////ﬁ/////%

2. Color, patterns and dimensions shall be in conformance with the days, where flaggers and/or sufficient channelizing devices are used 2 TEMPORARY REMOVABLE, PREFABRICATED DMS-8241
"Texas Monual on Uniform Traffic Control Devices" (TMUTCD). in lieu of markings to outline the detour route. i 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, — 4% Y — } ROADWAY MARKER TAB,S DMsS-8242

plans or specifications. so as not to leave a discernoble marking. This shall be by ony method - Adhesive pad
TxDOT ificati + 77 for "Elimingti Existi H . . o . .

4. Povement markings sholl be installed in accordance with the TMUTCD 325;:22 Blzrk)i(gos 2220';0;:;;90 Item 677 for imingting Existing Height of sheeting A list of prequalified reflective raised pavement markers,

ond as shown on the plans. 9 . is usually more than non-reflective traffic buttons, roadway marker tabs and other

. . 4. The removal of pavement markings moy require resurfacing or seal 1/4" ond less than 1", pavement markings can be found at the Material Producer List

5. When short term markings ore required on the plans, short term coating portions of the roadway as described in [tem 677. web address shown on BC(1).

morkings shall conform with the TMUTCD, the plans ond details as

shown on the Standard Plan Sheet WZ (STPM). 5. Subject to the approval of the Engineer, any method that proves to be

successful on a particular type pavement may be used.

6. When stondard pavement markings are not in place ond the roadway 4 d STAPLES OR NAILS SHALL NOT BE USED TO SECURE

is opened to traffic, DO NOT PASS signs shall be erected to mark 6. Blast cleaning may be used but will not be required unless specifically TEMPORARY FLEXIBLE-REFLECTIVE ROADWAY MARKER

the beginning of the sections where passing is prohibited and shown in the plans. TABS TO THE PAVEMENT SURFACE

PASS WITH CARE signs at the beginning of sections where passing

is permitted. 7. Over-painting of the markings SHALL NOT BE permitted.
7. All work zone povement markings shall be installed in occordance 8. Removal of raised pavement markers shall be as directed by the

with [tem 662, "Work Zone Pagvement Markings." Engineer. 1. Temporary flexible-reflective roodway marker tabs used as guidemorks

9. Removal of existing pavement markings and markers will be paid for shall meet the requirements of DMS-8242.
directly in accordance with Item 677, “"ELIMINATING EXISTING PAVEMENT 2. T . . .
M \ H . Tabs detailed on this sheet are to be inspected and accepted by the

RAISED PAVEMENT MARKERS MARKINGS AND MARKERS, " unless otherwise stated in the plans. Engineer or designoted representative. Sompling ond testing is not
1. Raised pavement markers are to be placed according to the patterns 10.Black-out marking tape may be used to cover conflicting existing normally required, however ot the option of the Engineer, either “"A"

on BC(12). morkings for periods less thon two weeks when approved by the Engineer. or "B" below moy be imposed to assure quality before placement on the

roadway.

2. All raised pavement markers used for work zone morkings shall meet v

the requirements of [tem 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. aond submit to the Construction Division, Materials and Pavement

Section to determine specification compliance.

B. Select five (5) tabs and perform the following test. Affix five

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

straight line. Using a medium size passenger vehicle or pickup,

1. Removable prefabricated pavement markings shall meet the requirements

of DMS-8241. run over the markers with the front and rear tires at a speed
of 35 to 40 miles per hour, four (4) times in each direction. No
2. Non-removable prefabricaoted pavement morkings (foil bock) 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 varionces may be noted between tab monufacturers.

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 Iimits.

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 ond 160 feet when 1. Raised pavement markers used as guidemorks shall be from the approved
illuninated by automobile low-beam headlights at night, unless sight product list, ond meet the requirements of DMS-4200.
distance is restricted by roadwoy geometrics. 2. All temporary construction raised pavement morkers provided on @

project shall be of the some monufacturer.

4. Markings failing to meet this criteria within the first 30 days aofter
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. butyl 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 surfoce with white body).

SHEET 11 OF 12

gco Traffic
- E,S_afe.ty
I Texas Department of Transportation s,;",’,ﬁ,’gfd

BARRICADE AND CONSTRUCTION
PAVEMENT MARK INGS

BC(11)-21

FILE: be-21. dgn phe TxDOT [ck TXDOT [owe TxDOT [ek: TxDOT
@©TxDOT February 1998 CONT [SECT JoB HIGHWAY
REVISIONS 2352 02 027 FM 2449
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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".
. dgn

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

DISCLAIMER:
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FILE:

STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS
PAVEMENT MARKING PATTERNS

60" + 3" Type II-A-A Type Y buttons
RAISED
DOUBLE JASED o 127 Yo o o o o o o o\ao o 070 o o
10 to 12" <:| 10 1_012.. TypeIIAA MARKERS Fo o o o oo 0o o o o O o O o
i oomoo ooooo NO-PASSING i 4"
\ , DOOODOOE%OOODOOOD oogooo oOoooo REFLECTORIZED L
— PAVEMENT 4 to 12" x
Yell Yellow &7 Aﬁ’ LINE
o> Yellow P veriow o> Type 11-A-A Type Y buttons MARKINGS L
Yel low
REFLECTORIZED PAVEMENT MARKINGS - PATTERN A RAISED PAVEMENT MARKERS - PATTERN A
Type I-C, I-A 0{* IT-A-A Type W or Y buttons
RAISED
SOLID EDGE LINE PAVEMENT o o_:I) c|><_|:| o o o“od o o o o o o
MARKERS
T pe II-A- A
* < y < LINES OR SINGLE 80" + 3"
oo OODO ODOOODOOODOOODOOOD REFLECTORIZED

NO-PASSING LINE PAVEMENT

I —& —— —— oo o o0o0m0Oo/o oonol ooo gogion VARKINGS
|:‘,> Yel low Type Y w_ jo q" White or Yellow
4 to 8" buttons 6 to 8" Type I1-A-A

T I-C

REFLECTORIZED PAVEMENT MARKINGS - PATTERN B RAISED PAVEMENT MARKERS - PATTERN B ype Type W buttons
Pattern A is the TXDOT Stondard, however Pattern B may be used if approved by the Engineer WIDE P’}Cé::z'r 1-2" LE‘% o C|><_U 60 o0 o O o/o0o o O o
Prefabricated morkings may be substituted for reflectorized pavement markings. LINE MARKERS Fo o o o oo o oo o o o Qoo

g"
(FOR LEFT TURN CHANNELIZING L INE REFLECTORIZED
CENTER LINE & NO-PASSING ZONE BARRIER LINES FOR TWO-LANE, TWO-WAY HIGHWAYS OR CHANNEL 1ZING LINE USED TO PAvEENT
DISCOURAGE LANE CHANGING.) WhH'e

Type I-C 33": 3" Type I-C or I1I1-A-A 30"+/-3"
—b'—'d—
/ RAISED ooooaQ a a \DODOD

OE|OOOE|OOOE|OOODOOODOOODO{DOOODOOODOOODOO CENTER PAVEMENT

[e]
[=]

a
. 51 5°
Wit 4 € Type W buttons Type 1-C or 11-C-R <3 LINE MRERS e 10" —sk—— 30 . C\ZType W or =k
— e — o low — — oooon goooa a non/ [alelulela] ooodon Y buttons

Type I'A\ Type Y bu++ons\ <,):' OR s .
oOooooO0o0o0O0 OooO0OoooO0DoooOb0Doo0oo0oO0oO0OoO0OO0OCOOOOOCOODOOCOODO LANE |<_4° :144

REFLECTORIZED

| ]
INE s T — il
cDoooOdo0O0O ooonooonooonooonoynooonooonooon L MARK INGS e 10" —4 30’ | White or Yellow

o> Yel Iow/ o> Type 1-A Type Y buttons BROKEN Type 1-C or I11-A-A
- \hite Y,— — — ooooo ooooo noq\_ oooon oooono (when required)
E: > T

Type W buttons ype I-C or II-C-R LINES
opgooopmooopmooopmooopdooomdooO goooQoooOoooonoooan

—— - T n RAISED O o m] o S o o o o
EFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS N 1ype 1-¢ AUXIL 1ARY PN O O o o o o o o /; o

Prefabricated markings may be substituted for reflectorized pavement morkings. 3 9’ Type I-C or II-C-R
OR
EDGE & LANE LINES FOR DIVIDED HIGHWAY LANEDROP 8"

L INE REFLECTORIZED - - - -

PAVEMENT

.

MARKINGS 3 9
Type W buttons I:f/‘TYIZJe I-C <ZI
——— White /— ——— ——— oogono goooa \EIOEIOEI goool gogon gogoa
! <:| Type I1-A-A Type Y buttons <:| REMOVABLE MARKINGS 5 + 6" =
- oomooo oonooonooonooono%nooonooouooonooon WITH RAISED =
oomoooooobmooonmooonmnooonodomooonooomooonoooan
> PAVEMENT MARKERS 100 =k 30° |
; Yel low : If raised pavement markers are used .
—— Whi-]-e/— —— — goooO goooa _;fDOEI DOEIOE\ goooa goooa to supplement REMOVABLE morkings, Raised Pavement Markers
':||> E:> Type W buttons Type I-C the morkers shall be applied to the
top of the tape at the approximate
REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS mid length of tape used for broken
Prefabricoted morkings may be substituted for reflectorized pavement morkings. lines or at 20 foot spacing for I‘—’l

solid lines. This allows an easier 20" + 1’
removal of raised povement markers

LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS and tape. Centerline only - not fo be used on edge lines
SHEET 12 OF 12

® Traffic
Type W buttons Type 1-C <:| ;’ Safety
_\ -\}, I Texas Department of Transportation Division
— — — — [alelalelu] gooono [slelm’ea] ootion goooq goooo P P Standard
white”” <5

oonoooo0oaQ o oaQ 00E|000DOOODOOODOOODOOODOOODOOOD

- - —§Ye..°w— oee ”:;::Y Type 1Tonh °%0e BARRICADE AND CONSTRUCTION

—— goooa goooa
oomoooan oo|:|ooo|:|ooouooonooouooonooonooonooon Raoised pavement markers used os standard PAVEMENT MARKING PATTERNS
E:> |:"> pavement markings shall be from the approved
— — — — oo oooon oooon oo ool oo products list and meet the requirements of
o> Swnite” o> Type W bu++ons_/o E\_Type e Item 672 "RAISED PAVEMENT MARKERS. " BC(12) -21
REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS FILE: bc-21. dgn oN: TxDOT ‘CK:TXDOT‘DW: TXDOT | ck: TXDOT
Prefabricated markings may be substituted for reflectorized pavement markings. @©TxDOT February 1998 CONT | sECT JoB HIGHNAY
1-97 9_0;”%3_12075 2352 02 027 FM 2449
Two'WAY LEF T TURN LANE 2-98 7-13 DIST COUNTY SHEET NQ.
11-02 8-14 DAL DENTON 35
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.
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FILE:

LEGEND
1 ezzz2|Type 3 Barricade @ @8 |Chaonnelizing Devices
. Truck Mounted
| | T3 |Heavy Work venicie | @R |xtrenuator (Tva)
| N Trailer Mounted Portable Changeable
L o Flashing Arrow Boord Message Sign (PCMS)
| N | 3 D14 s END <
& 3 2320)-(1[4?8 5 | 3 ROAD WORK o= |Sign Traffic Flow
o = : o] c
3 | 2 | END (SFeIec%sofe 1) & ” < >\ Flag D—( ) |Flogger
£ & CW20-1D N N ROAD WORK | 620-2
i " " " "
:‘Fslms(s-48 - 3 8 620-2 (See note 2)A Minimum Suggested Moximum| o
| See note 1 3| 1|3 o x e postesl rormuta|  ranes Lontins | cosirtitng | oSion |, Sumsestee
2 4
s & (See note 2) | SD::U * % Devices sp?i.'.ng Buffer Space
c 5 10" 1 127 On o on a : "B"
| 8 » gﬁ | Of fset/Of fset/Offset] Taper Tangent Distonce
CW20-1D \ o9 _E s 5 | 30 150°| 165" | 180" 30 60" 120 90’
48" x 48 2250 Eo| % ws®
(Flags- Ly |FwQ ob|0g 35 |L=—=]205"| 225" | 245" 35 70’ 160’ 120
See note 1) | oo | n = s_E 6 ‘ ‘ . ' . . .
[ R 3 | o N T | 40 265°| 295°| 320 40 80 240 155
x . o 0 go|t” | - 45 450° 495' 540°'| _45° |90 | 320° 195
|
I | | © a x ™ | 50 500°| 550'| 600" 50' 100 400" 240’
@ FEl | < | <« : 55 | | .yg [5507] 605'] 660°] 55° 110’ 500’ 295’
: o ’8 ¢ 5 E‘; | 60 600’ | 660" | 720’ 60’ 120 600’ 350’
6 | | - L4 Sl | 65 650’ | 715°| 780’ 65 130 700’ 410°
£ § y | 10 4 3 . 70 700° | 770°| 840' 70’ 140 800" 475"
E o . f . 7 7 7 7 7 7 7
N | S I Work venicles )<M|—n>( i wolrlzas;r;\i/gle 75 750’ | 825’ | 900 75 150 900 540
Il S v= or other equipment | | o (See Note 7) % Conventional Roads Only
. necessary for the o
S| x work operation, - | %% Taper lengths have been rounded off.
m | such as trucks, v X L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed (MPH}
x- - moveable cranes, | L | ez e |
ol|E etc., shall remain in o|.=
Channel izing devices M= @ areas separated from "= : TYPICAL USAGE
may be omitted 1f the y_ g lones of traffic by | MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
Wwork orea is a minimum g ZQOZTTIE;QE devices | o 0 DURATION | STATIONARY | TERM STATIONARY | STATIONARY
of 30’ from the i . c:
nearest traveled way.— | ¥ S v v v 4
<) g
3 = N )L >-
0 0
Q Fov z|
a .% 3 ' GENERAL NOTES
n 130 4
| ¢ (See notes 4 & 5) A ° © _
X » | 3 Y +| 1. Flags attoched to signs where shown, are REQUIRED.
2 PN g - 2. All traffic control devices illustrated are REQUIRED, except those
| | @ b L | K v El denoted with the triangle symbol may be omitted when stated in the
O\.- ¥ plons, or for routine maintenaonce work, when approved by the Engineer.
(See nofes 4 & 5) " | "= ‘6 3. Stockpiled material should be placed a minimum of 30 feet from
| - | b - [ /A = | nearest traveled way.
& b Q g : 4. Shadow Vehicle with TMA and high intensity rotating, flashing,
E2 28 g - (See notes 4 & 5) | | oscillating or strobe lights. A Shadow Vehicle with o TMA should be
S ° N E X used anytime it can be positioned 30 to 100 feet in odvonce of
| L83 | BN a | the area of crew exposure without adversely offecting the
8 ° x 5 5.', | o per formonce or quality of the work. If workers ore no longer present
x M ED 35 e . : but road or work conditions require the traffic control to remain in
| - | Qe N E | | place, Type 3 Barricades or other channelizing devices may be
L83 | 'y " substituted for the Shadow Vehicle and TMA.
o0 < D | 5. Additional Shadow Vehicles with TMAs moy be positioned off the paved
| | < |™ * . ) surface, next to those shown in order to protect a wider work space.
| :am 5 | 6. See TCP(5-1) for shoulder work on divided highways, expressways ond
' ol 2L freeways.
Qe 2 g 7. Inactive work vehicles or other equipment should be parked near the
a | 53 | L 83 | right-of-way line ond not parked on the paved shoulder.
© o | o0 . 8. CW21-5 "SHOULDER WORK" signs moy be used in place of CW21-1D
3 | é }ﬁ | },—, N < - | "ROAD WORK AHEAD" signs for shoulder work on conventional roadways.
c c ) ° L ]
g g END 3 3 8 | z |
I ROAD WORK I 3 2 |
G20-2 [
CW20-1D 48" x 24" END | |
4F8" X 48" (See note 2) A CW20-18 :
( |OgS' " v "
0 | G See note 1) @ | 4> 48" X 48 ROAD WORK c G | ® Traffic
(F lags- 620-2 | : = Operations
See note 1) . N . Division
| 48" X 24 I Texas Department of Transportation Standard
| (See note 2) A CW20-18
| 48" X 48"
(F lags- TRAFFIC CONTROL PLAN
e et CONVENTIONAL ROAD
SHOULDER WORK
TCP (2-1q) TCP (2-1Db) TCP (2-1¢)
WORK SPACE NEAR SHOULDER WORK SPACE ON SHOULDER WORK VEHICLES ON SHOULDER e feptl 1800 for v
© x0T December 1985 CONT | SECT JoB HIGHWAY
Conventional Roads Conventional Roads Conventional Roads o4 a-0g 2352/02| 027 FM 2449
2-94 4-98
8'95 2_12 DIST COUNTY SHEET NO.
1-97 2-18 DAL DENTON 3§

1ol



Warning Sign Sequence
in Opposite Direction
Same as Belo

v END

| ROAD WORK
42" X 42" X 42;

O 4
48" X 24"

No warranty of any

TxDOT assumes no responsibility for the conversion

= \.,. FUVYVES B S

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

128 PM

Yield Line
ONCOMING | . I (See Note 2) A
TRAFFIC =
R1-2aP |
48" X 36"
(See note 9) %
9|2
/////i/r‘ 8|5
. S
Devices at 20’
spacing on the Taper , olc
2=
[
O
o
Q
(72}
X
|
2
Shadow Vehicle with
TMA and high intensity
rotating, flashing,
oscillating or strobe
lights. (See notes 6 & 7)
m
)
el % R1-2
Devices at 20’ < g 2" X 42 "X 42"
spacing on the Taper ———9 \ /
s S T0
. ONCOMING [R1-20P
Temporary . 48" X 36"
Yield Line e '-’—'/ TRAFFIC (See note 9)
(See Note 2) A YYVYY
| X 48"
x
| -2 ONE LANE
ROAD
AHEAD
Cw20-4D
QC7| 485 x 48" X 48"
END |
. 2
ROAD WORK
G20-2
48" x 24" |

CW20-1D
48" X 48"
(F lags-

See note 1)

T: \DENDES\Projects\FM2449\2352-02-027 Ponder 1SD\PLANS\07 TCP\STANDARTSthépspnpgrdgte other formats or for incorrect results or damages resulting from its use.
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FILE:

Cw20-4

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

CW20-7
48" X 48"

XXX
FEET

CW16-2P
24" X 18" A

Except in
emergencies,
flagger stations
shall be
illuminated
at night

Temporary
24" Stop Line
(See Note 2) A

Shadow Vehicle
with TMA and

high intensity
rotating,

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

Devices at
20’ spacing
on the Taper

Except in
emergencies,
flagger stations
shal | be

illumincfiggj/////
at night

Temporary
24" Stop Line
(See Note Z)AJ

END
ROAD WORK

G20-2
48" X 24"

PREPARED
TO STOP

Work Spoce

B

100° Approx.
Devices at
20’ spacing

XXX
FEET

CW20-7
48" x 48"

CW16-2P
24" X 18" A

BE

PREPARED
TO STOP

CW3-4
48" X 48"

Cw20-1D
48" X 48"
(Flogs-

See note 1)

END
ROAD WORK

G20-2
48" X 24"

(See note 2) A

See note 1)

LEGEND

j=z—=—=

Type 3 Barricade

Channelizing Devices

1B

Heavy Work Vehicle

Attenuator

Truck Mounted

(TMA)

Trailer Mounted

Flashing Arrow Boord

Portable Changeable
Message Sign (PCMS)

3
-l

SED|Y

Sign Traffic Flow
<:\ Flag F lagger
Minimum H
o Desirable Sugggzz?ngg:lmu“ M!I“"um Suggested | Stopping
osted| Formula Taper Lengths Chonnel izing on Longitudinal| Sight
Sp:?d * % Devices Speg:ng Buffer Space|Distance
0f¥2e+0fLLe+0fL§e+ égbéi Téﬁ;é;+ Distance °
30 2| 150°| 1657 180’ 30 60’ 120° 90’ 200’
35 L=% 205'| 225'| 245°| 35 70° | 160 120 250"
40 265°| 2957| 320’ 40 80 240’ 155° 305’
45 450°| 495°| 540’ 45’ 90’ 320° 195 360’
50 500 | 550°| 600’ 50 100° 400 240 425°
55 L=WS 550°| 605'| 660" 55’ 110 500° 295 495"
60 600’ | 660°| 720’ 60’ 120° 600’ 350 570’
65 650°| 715'| 780’ 65’ 130' 700 410 645’
70 700°| 770 | 840’ 70 140’ 800" 475" 730
75 750’ | 825 900" 75° 150° 900 540° 820"
% Conventional Roads Only
%% Taper lengths haove been rounded off.
L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
TYPICAL USAGE
MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY TERM STATIONARY STATIONARY
v v v

GENERAL NOTES

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

by the Engineer.
3. The CW3-4 "BE PREPARED TO STOP" sign may be installed after the CW20-4 "ONE LANE
ROAD XXX FT" sign, but proper sign spacing shall be maintained.

o

5. Length of work space should be based on the ability of flaggers to communicate.
6. A Shadow Vehicle with a TMA should be used anytime it can be positioned 30 to 100 feet
in advance of the area of crew exposure without adversely affecting the performonce or quality of

the work.

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

1f workers are no longer present but road or work conditions require the traffic control

to remain in place, Type 3 Barricades or other channelizing devices may be substituted for the Shadow
Vehicle ond TMA.
7. Additional Shadow Vehicles with TMAs may be positioned off the paved surface, next to those shown
in order to protect a wider work space.

TCP (2-2q)

8. The R1-2 "YIELD" sign traffic control may be used on projects with approaches that have odequate sight
distonce. For projects in urban oreas, work space should be no longer than one half city block.
[n rural areas, roadways with less than 2000 ADT, work space should be no longer than 400 feet.

9. The R1-2aP "YIELD TO ONCOMING TRAFFIC" sign shall be placed on a support at a 7 foot minimum

mounting height.

TCP (2-2b)

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

11.1f the work space is located near @ horizontal or vertical curve, the buffer distonces should be
increased in order to maintain stopping sight distonce to the flogger ond a queue of stopped vehicles.
(See table above).

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

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

TRAFFIC CONTROL PLAN
ONE-LANE TWO-WAY
TRAFFIC CONTROL

TCP (2-2a) (2-2b)
2-LANE ROADWAY WITHOUT PAVED SHOULDERS 2-LANE ROADWAY WITHOUT PAVED SHOULDERS TCP(2-2)-18
ONE LANE Two-WAY ONE LANE Two-WAY F(f;:xDOT*CDZDZeic‘:n;bds:W%S DNC:ONT sECT‘CK: JoB ‘DW: HIKJ:;;Y
CONTROL WITH YIELD SIGNS CONTROL WITH FLAGGERS 303 O 2352/02| o027 M 2449
(Less than 2000 ADT - See Note 9) §I}§ DAL DENTON 37

1o




No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
T: \DENDES\Projects\FM2449\2352-02-027 Ponder 1SD\PLANS\07 TCP\STANDARTSthépEPNpgragte other formats or for incorrect results or damages resulting from its use.
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FILE:

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

See note 1)

DO
NOT

R4-1 PASS

24" X 30"

CW1-4R

48" X 48"

B4 x par [MPH

Shadow Vehicle with

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

Cwi-4L
48" X 48"

1/2 L

B

END

G20-2

48" X 24"

/ ROAD WORK

PASS
WITH
CARE

x
-l
>

1/72 L

100’
Approx.

XX

CW13-1P

24" x 24 [ MPH
CW1-6aT

36" X 36"

(See note 2)A

X

[

[$]

9

Q

.

85

Z 6

=

[an]

-

~N

N

o2
M
j

. x

1/2 L

—&—u

PASS

WITH
R4-2 CARE
24" x 30"

If applicable

48" X 24"

Paved Shoulder
Paved Shoulder

END
620-2 ROAD WORK

T
-

TCP (2-3qa)

BRI
.I.H\

XX

MPH

If applicable

R4-2

24" X 30"
CW1-6aT
36" X 36"
CW1-4R
48" X 48"
CW13-1P
24" X 24"
CW1-6a0T
36" X 36"

(See note 2) A

CWi1-4L
48" X 48"
CW13-1P
24" X 24"
R4-1

24" X 30"

CW20-1D
48" X 48"

CWw20-1D
ig" x 48" =
(Flags- =<
See note 1)
-
R4-1
24" X 30"
CW1-4R
48" x 48" CW1-6aT ~
36" X 36" o °
XX S &
g
cwi3-1p LMPH
24" X 24"
4" Solid
White
Edgeline4<<:::::::::::
Type 11-A-A
Raised
Pavement

Markers on

40’ C-C.

4" Double

Yellow Li

ne

Shadow Vehicle with
TMA and high intensity
flashing,
oscillating or strobe

lights. (See notes 7 & 8)

rotating,

—
Cwi-4L x
48" X 48"

CW13-1P
24" X 24"

CW1-6aT

(See note

R4-2
24" x 30"

=
o
x

2) A

36" X 36" ::

PASS
WITH
CARE

If opplicable

G20-2
48" X 24"

////////////,///""

END
ROAD WORK

/////////////3"

END

G20-2
ROAD WORK|S20-2 _

PASS |1 applicable

100’

Paved Shoulder

.
b
b
o
L
b
b
b
|
b
b
3
N =]
L
X
-
N
N
o
0
o]
Q
L
g/ ¥
[
=5
=
7
o
[Te!
@
8
olE a
Mms v
¥
1.
s
- =
- -
N
N

WITH
CARE || ra-2
24" X 30"
" Double
Yel low
in Buffer
Island
CW1-4R
48" X 48"

XX

MPH | CW13-1P

Transverse Channelizing
Devices spaced at 500

in urban areas,

1/74 to 1/2 mile in rural
areas betweem recurrent
work spaces

B
-
% >
3
| == ]
)
IS >
o
a

CW1-4L
48" X 48"
XX CW13-1P
MPH | 24 x 24"
DO
NOT
PASS |Ra-1
24" X 30"

CW20-1D

(Flogs-

24" X 24"

48" X 48"

See note 1)

LEGEND

Type 3 Barricade @ 8 |Channelizing Devices

1B

Truck Mounted

Heavy Work Vehicle N Attenuator (TMA)

Trailer Mounted
Flashing Arrow Boord

Raised Pavement
Markers Ty II-AA

3
= =

< h Traoffic Flow

o\

[L() F lagger

Miqimun Suggested Max imum Minimum
Posted|Formula ng:§|[22é$hs ng:ﬁ;??z?: Sign Suggested
Sp;éd * % Devices o Spe;ing Eﬁ?%é:ugéggé
Offse+OfLLe+OfL§ef éﬁbéi Téﬂ;é;+ Distonce °
30 150" 165" | 180’ 30° 60’ 120" 90"
35 L= —=|205"| 225" | 245’ 35° 70’ 160’ 120°
40 265'| 295'| 320’ 40° 80 240° 155"
45 450°| 495'| 540 45 90’ 320 195°
50 500’ | 550'| 600’ 50 100’ 400° 240"
55 L 550| 605'| 660’ 55° 110° 500 295"
60 600’ | 660 | 720’ 60" 120 600" 350"
65 650'| 715'| 780’ 65" 130’ 7007 410’
70 700°| 770'| 840’ 70° 140’ 800 4757
75 750’ | 825’ 900’ 75° 150° 900’ 540

% Conventional

%% Taper

Roads Only
lengths have been rounded off.

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

TYPICAL USAGE

MOBILE

SHORT SHORT TERM
DURATION

INTERMEDIATE
STATIONARY TERM STATIONARY

LONG TERM
STATIONARY

TCP (2-3b)ONLY

4

v

GENERAL NOTES

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

2. All traffic control devices illustrated ore REQUIRED, except those denoted
with the triangle symbol may be omitted when stated elsewhere in the plans
or for routine maintenance work, when approved by the Engineer.

3. When work space will be in place less than three days existing pavement
morkings may remoin in ploce. Channelizing devices shall be used to separate

traffic.

4. Flagger control should NOT be used unless roadway conditions or heavy traffic

volume require odditional emphasis to safely control traffic.

be positioned ot end of traffic queue.

5. The R4-1 "DO NOT PASS," R4-2 " PASS WITH CARE" and construction
regulatory speed zone signs may be installed within CW20-1D "ROAD WORK
AHEAD" signs. Proper spacing of signs shall be maintained.

6. Conflicting pavement marking shall be removed for long term projects

7. A Shadow Vehicle with a TMA should be used anytime it con be positioned
30 to 100 feet in advance of the area of crew exposure without adversely

affecting the performance or quality of the work.

Flogger should

If workers are no longer

present but road or work conditions require the traffic control to remain

in ploce, Type 3 Barricades or other channelizing devices may be substituted.
8. Additional Shadow Vehicles with TMAs may be positioned off the paved surface,

next to those shown in order to protect a wider work space.

TCP (2-3q)

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

topers ot 20’ or 15°
sections, at 1/2(S) where S is the speed in mph.

if posted speeds are 35 mph or slower, ond for tangent
This tighter device spacing

is intended for the area of the conflicting markings, not the entire work zone.

=t

I Texas Department of Transportation

Traffic
Operations
Division
Standard

TRAFFIC CONTROL PLAN

TRAFFIC SHIFTS

ON

TWO-LANE ROADS

(F logs- (2-3b)
2-LANE ROADWAY WITH PAVED SHOULDERS see note 1) 2-LANE ROADWAY WITH PAVED SHOULDERS | -~ TCP(_2-3)_-18_ .
OATEFIETD or Y ONE_LANE_CLOSED =
ADEQUATE FIELD OF VIEW INADEQUATE FIELD OF VIEW Vo 3
4-98 2-18 DAL DENTON 3L

)



LEGEND

* | Trail vehicle

No warranty of any

TxDOT assumes no responsibility for the conversion

Shoulder ARROW BOARD DISPLAY
% % | Shadow Vehicle
X VEHICLE = | WORK
WC_zfrl?1 V(_arhicble Lead Vehicle <:I CONVOY CONVOY % % % | Work vehicle RIGHT Directional
wi strobes with strobes
P W21 10T [_IQ| Heavy Work venicle LEFT Directional
<:| 72" X 36" 60" X 36" Truck Mounted
le A
, L P Attenuator (TMA) @ Double Arrow
0 % <:I Traffic Flo [e] CAUTION (Alternating
:[::D* E| :B** l * % % ] E> ecoce o ' v Diamond or 4 Corner Flash)
- - prdi - — TYPICAL USAGE
E> X VEHICLE][D MOBILE SHORT | SHORT TERM | INTERMEDIATE | LONG TERM
CONVOY N DURATION | STATIONARY |[TERM STATIONARY| STATIONARY
See Note 9 and Forward Focing \ © J
Trail/Shadow Vehicle A Shou | der Arrow Boord :
" GENERAL NOTES
| 1500’ + Approx. 1 120' -200’ Approx. 1 1 120° -200° Approx. 1 1. TRAIL, SHADOW, and LEAD vehicles shall be equipped with arrow boards as
See note 8 See note 8 illustrated. When a LEAD vehicle is not used the WORK vehicle must be
TRA“./SHADOW VEHlCLE A equipped with an arrow board. The Engineer will determine if the LEAD VEHICLE
TCP (3_ 1 G) with RIGHT Directional and/or: TRAIL VEHICLE are reguired based on ?revai 1ing roadway conditions,
display Flashing Arrow Board traffic volume, ond sight distance restrictions.

UNDIVIDED MULTILANE ROADWAY

2. The use of amber high intensity rotating, flashing, oscilloting, or strobe Iights
on vehicles are required. Blue high intensity rotating, flashing, oscillating or

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

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

Work Vehicle

with strobes 3. The use of truck mounted ottenuotors (TMA) on the SHADOW VEHICLE ond TRAIL VEHICLE

are required.

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

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

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

e = o \E@ ol -

ﬂ @| H @”:D** Shou Il der

\\ [ see note 9 ona J 8. Vehicle spacing between the TRAIL VEHICLE and the SHADOW VEHICLE will vary

‘ 1500° + Approx. ‘ 120" -200° Troi1/Shadow Vehicle A depending on sight distance restrictions. Motorists approaching the work convoy

‘ See note 8 ‘ Approx | Fgg‘;’ggd should be able to see the TRAIL VEHICLE in time to slow down and/or change lanes as
) Arrow Board they approoch the TRAIL VEHICLE. Vehicle spacing between the WORK VEHICLE

and SHADOW VEHICLE and vehicle spacing between WORK VEHICLE and LEAD VEHICLE may

WORK ON SHOULDER WORK ON TRAVEL LANE vary according to terrain, work activity and other factors.

9. "X VEHICLE CONVOY"™ (CW21-10cT) or "WORK CONVOY" (CW21-10aT) signs shall be used on
TCP (3-1b) TRAIL VEHICLES and SHADOW VEHICLES as shown. As an option 48" X 48" diamond shaped
"WORK CONVOY" (CW21-10T) or "X VEHICLE CONVOY" (CW21-10bT) signs may be used where

adequate mounting space exists. When used, the X VEHICLE CONVOY sign shall have
TWO'WAY ROADWAY WI TH PAVED SHOULDERS the number of the convoy vehicles displayed on the sign in the number designation
"X" location. The "X VEHICLE CONVOY" sign shall not be used on the SHADOW VEHICLE
if a TRAIL VEHICLE is used.

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

PM

: 31
T: \DENDES\Projects\FM2449\2352-02-027 Ponder 1SD\PLANS\07 TCP\STANDARTStHhép3stonggRd to other formats or for incorrect results or damoges resulting from its use.
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FILE:

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

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

Trail/Shadow Vehicle B vwv?:'r: \éipégég .?ngngi gg;iegs?;gy:/egi;[l)g NOT PASS" (R4-1) sign should be placed on the back of the
_______ Cl e X VEHICLE| . | WORK
CONVOY CONVOY
CW21-10cT CW21-10aT
/ 72" X 36" 60" X 36"

3@ Traffic

< < s - Red Reflective = Operations

* ok * E'l> f % " % |0R Whit : . Division
et %o ite Reflective Texas Department of Transportation Standard

———————————————————————— A rvenicg D TRAFF[C CONTROL PLAN
‘ Lead Vehicle \ © mBlLE OPERATlONS

(HEIGHT OF TMA}

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

TCP (3-1¢) | ter | TCP(3-1)-13

TRA IL/SHADOW VEH l CLE B I (WIDTH OF TMA} | FILE: tcp3-1.dgn DNz TxDOT ‘CK:TXDOT‘DW: TxDOT ‘CK:TXDOT
N . ©TXDOT December 1985 CONT |SECT JoB HIGHWAY
TWO - WAY ROADWAY W I THOUT PAVED SHOUL DERS wi *hi nF IC?AsUhTIIrg]N Adrirsogll oB;ard STRIPING FOR TMA g_gg ;'93 REVISIONS 235202 027 FM 2449
- -1 DIST COUNTY SHEET NO.
1-97 DAL DENTON 39
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No warranty of any

LEGEND
Improved Shoulder X VEHlCLE OR WORK % | Trail vehicl
rail Vehicle
See Troil/Shadow Vehicle A Forword Facing Lead Vehicle CONVOY CONVOY ARROW BOARD DISPLAY
Arr Boards ith strobes hicl
and Note 9 <:| ow \ wi CWZ1-100T CW21-10aT * ¥ Shadow Vehicle
: - > l 72" X 36" 60" X 36" * % % | Work vehicle RIGHT Directional
:B E |:‘|> L |:[[]j Heavy Work Vehicle LEFT Directional
o000 0 [ ]
* * % * % % Improved Shoulder U Truck Mounted
o = o~ Attenuator (TMA) @ Double Arrow
. CAUTION (Alternating
Traffic Flo IEI .
| 1500° + Approx. | 120" -200° 120’ -200° Wix vericLe][D G:' ' v Diomond or 4 Corner Flash)
! See note 8 " See note 8 See note 8 CONVOY ;;
B TYPICAL USAGE
TCP (3-3q) . VOBILE SHORT | SHORT TERM | INTERMEDIATE | LONG TERM

TWO LANE HIGHWAY WITH PAVED SHOULDERS " - DURATION | STATIONARY | TERM STATIONARY| STATIONARY
(WORK ON TRAVEL LANE) TRAIL/SHADOW VEHICLE A

TxDOT assumes no responsibility for the conversion

GENERAL NOTES
with RIGHT Directional display

Flashing Arrow Boord 1. TRAIL, SHADOW, and LEAD vehicles shall be equipped with arrow boards as
illustrated. When o LEAD vehicle is not used on two way roads the WORK

vehicle must have an arrow board. For divided roadways, the arrow board on the
WORK vehicle is optional based on the type of work being performed. The Engineer
will determine if the LEAD vehicle and/or TRAIL vehicle are required based on

ond Note 9 Arrow Board with strobes Arrow Board

See Trail/Shadow Vehicle B Forward Facing Lead Vehicle /Forwurd Facing

e 1 _— _— prevailing roodway conditions, traffic volume, ond sight distonce restrictions.
N E ] 2. The use of amber high intensity rotating, flashing, oscillating, or strobe lights
@ j@ >‘ X VEHICLE OR WORK on vehicles are required. Blue high in'rersHy rotating, flashing, oscillating, or
*

CONVOY CONVOY strobe 1ights when mounted on the driver’s side of the vehicle may be operated
simultoneously with the omber beacons or strobe I|ights.
— ] CW21-10cT CW21-10aT 3. The use of truck mounted attenuators (TMA) on the SHADOW VEHICLE, ADVANCE WARNING

72" X 36" 60" X 36" and TRAIL VEHICLE are required.
| 1500° + Approx. | 120’ -200° 120 -200° 4. Reflective sheeting on the rear of the TMA shall meet or exceed the reflectivity
l and color requirements of DEPARTMENTAL MATERIAL SPECIFICATION
See note 8 See note 8 See note 8 ..... ... . . . DMS 8300, TygelA.
TCP (3'3b) oo oo OR R R 5. Floshing arrow boards shall be Type B or Type C as per the Borricode and
Construction (BC) standards. The board shall be controlled from inside the

A vehicle.
TWO LANE HIGHWAY WI THOUT PAVED SHOULDERS )‘(VEH|CLE I| . Eogh \Ilehicle shal | have two-way radio com_lr_lLszico'réo?ccEpobili'ry.
. n wor nv mu N nes, H houl han lan
(WORK ON TRAVEL LANE) CONVOY * Firat 10 shadow 3he.ofher convoy vehicles. - VEMICLE should chonge fones

~ o

) © 8. Vehicle spocing between the TRAIL VEHICLE aond the SHADOW VEHICLE will vary

See Advance . . ._ . depending on sight distance restrictions. Motorists approoching the convoy
Worning 1500° - Approx. 400 1207 -200 N should be able to see the TRAIL VEHICLE in time to slow down and/or change
Approx. Approx.
See note 8 See note 8 VEHICLE ond SHADOW VEHICLE and vehicle spocing between WORK VEHICLE and LEAD
VEHICLE may vary according to terrain, work octivity and other factors.

Vehicle See note 8 M lanes as they approach the TRAIL VEHICLE. Vehicle spacing between the WORK
\ TRAIL/SHADOW VEHICLE B 9. X VEHICLE CONVOY (CW21-10cT) or WORK CONVOY (CW21-10aT) signs shall be used on

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

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

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

3

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

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

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

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

ADVANCE WARN I NG it necessary.

15.0n two-lane two-way roadways, the work ond protection vehicles should pul |l over
VEHICLE periodically to allow motor vehicle traffic to pass. If motorists are not
allowed to pass the work convoy, a DO NOT PASS (R4-1) sign should be placed on

J the bock of the rearmost protection vehicle.

Shou |l der
Forward Facing Lead Vehicle Red Reflective gco Traffic
Arrow Boards with strobes — White Reflecti = Operations

1te Retlective iy
- - - - - - - I Texas Department of Transportation s",;",’,ﬁ,’gi’d
. . . TRAFFIC CONTROL PLAN
o [] [] L] L]

133 PM

MOBILE OPERATIONS
RAISED PAVEMENT
MARKER INSTALLATION/

> 4 45 (B0 eip|

* See Trail/Shadow Vehicle B * % * %%
and note 9

(HEIGHT OF TMA)

REMOVAL

Shou | der

T: \DENDES\Projects\FM2449\2352-02-027 Ponder 1SD\PLANS\O7 TCP\STANDARTSt#éH3st3ggRd to other formats or for incorrect results or damoges resulting from its use.

DATE: 9/19/2022 2:11

FILE:

| te" | - -
1500’ + Approx.. | 120° -200° 120" -200° I (WIDTH OF TMA) 1 TCP ‘3 3) l 4

I See note 8 " See note 8 | See note 8 FILE: +cp3-3. dgn phe TxDOT [ck TXDOT [owe TxDOT [ek: TxDOT
@©7TxDOT  September 1987 CONT [SECT JoB HIGHWAY
TCP (3-3d) STR l P I NG FOR TMA - REVISIONS 2352 02 027 FM 2449

UND I v I DED MUL T I LANE H I GHwAY g:gg ;:Igg DIST COUNTY SHEET NO.

1-97 7-14 DAL DENTON 4Q

177



No warranty of any
ility for the conversion

i f TxDOT assumes No responsib -
\DENDES\Projects\FM2449\2352-02-027 Ponder I1SD\PLANS\O7 TCP\STANDARDStHépTSHoNggRd to other formots or for incorrect results or damoges resulting from its use.

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

11:35 PM

9/19/2022 2
7

DATE
FILE

END G20-2 S+ondora . .
36" X 18" andard pavement markings
ROAD WORK] V= to be placed within 14 Minimum
calendar days after Posted Sign
temporary flexible-reflective Type Y-2 temporary Speed Spacing
= PASS roadway marker tabs flexible-reflective e
SURFACING ENDS WITH R4-2 Lo roadway marker tabs * .
24" x 30" | 40" +1 | Distance
N = l]ll‘___l ll]l‘___l 1] e —— 30 120°
NEXT | R20-0TP ] === = = 1 ‘_ _10_, - | 30" ‘_ - - - - = - - - = 35 160"
= 2MILES [ 24" x 18 - === - ‘ - o Tm T T T T T T T 20 240"
. . 45 320°
N Temporary flexible-reflective 50 200°
DO Previous roadway marker tabs placed to
N NOT | R4-1 existing indicate beginning and end of 55 500
24" X 30" markings no passing zones 60 600"
NO PASS
PASSING 65 700°
- — TABS ON CENTERLINES OF TWO-LANE TWO-WAY ROADS 3
For seal coat, micro-surface or similar operations % Conventional Roods Only
Cws-12
“~_ i, “DO NOT PASS”" SIGN (R4-1) and NO-PASSING ZONES TYPTCAL USAGE
= REPEAT EVERY A. Prior to the beginning of construction, all currently striped no-passing zones shall be signed with the SHORT | SHORT TERM | INTERMEDIATE LONG TERM
= 2 MILES DO NOT PASS (R4-1) signs and PASS WITH CARE (R4-2) signs placed at the beginning and end of each zone MOBILE | hURATION | STATIONARY |TERM STATIONARY | STAT[ONARY
for eoch direction of travel except as otherwise provided herein. Signs morking these individual vz "z
- no-passing zones need not be covered prior to construction if the signs supplement the existing pavement
markings.
> CWB-)7( 36
E:(\;E;ELERM Min B. At the discretion of the Engineer, in areas of numerous no-passing zones, several zones may be combined GENERAL NOTES
MARK ING . as a single zone. If passing is to be prohibited over one or more lengthy sections, a DO NOT PASS sign
(TABS) and a NEXT XX MILES (R20-1TP) plaque may be used at the beginning of such zones. The DO NOT PASS sign 1. The troffic control devices detailed on this sheet
I e and the NEXT XX MILES plaque should be repeated every mile to the end of the no-passing zone. In areas will be furnished ond erected as directed by the
{ where there is considerable distance between no-passing zones, the end of the no-passing zone may be Engineer on sections of roadway where tabs must be
signed with @ PASS WITH CARE sign and a NEXT XX MILES plaque. placed prior to the surfacing operation which will
MAJOR RURAL ROAD cover or obliterate the existing pavement markings.
407 +1° C. Depending on traffic volumes and length of sections, it may be desirable to prohibit passing throughout
- the project to prevent domage to windshield and lights. The DO NOT PASS sign and NEXT XX MILES plaque 2. The devices shown on this sheet are to be used to
should be used ond repeated as often as necessory for this purpose. Where several existing zones are supplement those required by the BC Stondards or
to be combined into one individual no-passing zone, the sign at the beginning of the zone should be others required elsewhere in the plans.
covered until the surfacing operation has passed this location so as not to have the DO NOT PASS sign
s PASS R4-2 conflict with the existing pavement markings. Also, unless one days operation completes the entire 3. Signs shall be erected as detailed on the BC
WITH | >4+« 30" length of such combined zones, appropriate DO NOT PASS and PASS WITH CARE signs should be placed at Stondards or the Compliant Work Zone Traffic
_._/ CARE the beginning and end of the no-possing zones where the surfacing operation has stopped for the day. Control Devices List (CWZTCD) on supports
approved for Long-Term / Intermediote-Term
D. R4-1 and R4-2 are to remain in ploce until standard pavement markings are instal led. Work Zone Sign Supports.
DO
R4-1
w NOT | 24" x 30" "NO CENTER LINE" SICN (Cws-12) 4. When surfacing operations take place on divided
3 PASS highways, freeways or expressways, the size of
N = A. Center line markings are yellow pavement markings that del ineate the seporotion of traovel laones that S;GTgdeslnged consfruction warning signs shal|
2 ZNEXTS R20-1TP have opposite directions of travel on a roodway. Divided highways do not typically have center |ine b
— MILE " " H
a N 24" x 18 markings. 5. Signs on divided highways, freeways and expressways
< . . - . P . R will be placed on both right and left sides of the
o B. At the time construction activity obliterates the existing center |ine markings(low volume roads may P .
o -'-\ DO not have an existing centerline), a NO CENTER LINE (CW8-12) sign should be erected at the beginning :g:dggy.zgzsd on roadwoy conditions as directed by
= NOT g::lx 30" of the work area, at approximately 2 mile intervals within the work orea, beyond major intersections 9! *
PASS and other locations deemed necessary by the Engineer.
=)
NEXT C. The NO CENTER LINE signs are to remain in place until standard paovement markings are instal led.
3MmLes| R20-1TP
24" X 18"
"LOOSE GRAVEL" SIGN (CW8-T)
N NDOOT A. When construction begins, a LOOSE GRAVEL (CW8-7) sign should be erected at each end of the work area
R4:' N and repeated at intervals of approximately 2 miles in rural areas ond closer in urban areas.
\ PASS[24" X 30
S X B. The LOOSE GRAVEL signs are to remain in place until the condition no longer exists.
4MLEs| R20-1TP
24" X 18" PAVEMENT MARK INGS
SURFACING BEGINS
> A. Temporary markings for surfacing projects shall be Temporary Flexible-reflective Roadway Marker Tabs
. unless otherwise approved by the Engineer. Tabs are to be installed to provide true alignment for
— striping crews or as directed by the Engineer. Tabs will be placed at the spacing indicated. Tabs
x should be applied to the pavement ‘ ® Traffic
Ccws-12 no more than two (2) days before the surfacing is applied. After the surfocing is rolled ond swepft, = Operations
- a?n.x 36 the cover over the reflective strip shall be removed. ITexas Department of Transportation sDt'aV,lﬁd'g”]d
x B. Tabs shall not be used to simulote edge |ines.
-

C. Tab placement for overlay/inlay operations shall be as shown on the WZ(STPM) stondard sheet. TRAFF Ic CONTROL DETAILS

COORDINATION OF SIGN LOCATIONS FOR
A. The location of warning signs at the beginning and end of a work area are to be coordinated with other

SURFACING OPERATIONS
signing typically shown on the Barricade and Construction Standards for project |imits to ensure
adequate sign spacing. TCP (7- l ) - ] 3

NOTE

Signing shown for one
direction of travel only.

CW20-1D B. Where possible the ROAD WORK AHEAD (CW20-1D), LOOSE GRAVEL (CW8-7), and NO CENTER LINE (CW8-12) signs FILE: top7-1.dgn oN: TxDOT ‘CK:TXDOT‘DW: TxDOT \cnwDor

March 1991 CONT |SECT JoB HIGHWAY

48" X 48" should be placed in the sequence shown following the OBEY WARNING SIGNS STATE LAW (R20-3T) and the ©Tx00T
TRAFFIC FINES DOUBLE (R20-5T) sign, and one "X" sign spacing prior to the CONTRACTOR (G20-6T)sign

NO PASS I NG ZONES ON Two_LANE TWO'WAY ROADS typically located at or near the Iimits of surfacing. LOOSE GRAVEL and NO CENTER LINE signs will fthen 4-92 4-98 e 2332 02 ngZY FM jg?@l

be repeated as described above. 1-97 7-13 4]

DAL DENTON
10




WORK ZONE SHORT TERM PAVEMENT MARKINGS DETAILS WORK ZONE SHORT TERM PAVEMENT MARKINGS PATTERNS

No warranty of any
ility for the conversion

TxDOT assumes no responsi

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

20° +6" — Type Y-2 0
. ..LLT 0 mf/ 0 NDOT 0
DOUBLE TABS 4" to 12 . 0 —_ NOT |r4-1
NO-PASSING 2 Ra-1 [PASS | 4= |pass
LINE TAPE 4 to 12"L_ — 4 — <:|
r B " T& Yell -— -— -— _— — — - - - I ] ] ] I ] I ] ] ] ] noo ooo
SOLID — 207:6" ellow 4.5 :6"f—f - == — —k [ i mmm&
LINES 20 56" oo -2 o W > Yellow > Type v-2
SINGLE TABS - i 0“ 0
NO-PASSING LINE . I'\ PASS TAPE |.\ PASS TABS
or CHANNEL IZATION TAPE — + — — WITH (ﬂl?é
LINE k= 20716" —f \ b 4.5 s6" CARE | ca-2 Ra-2

Yellow or Wnite CENTER LINE & NO-PASSING ZONE BARRIER LINES FOR TWO LANE TWO-WAY HIGHWAYS

PR Type Y-2 or W
H 40" +1 *ﬁ
BROKEN TABS n0o 00O ooo T ite <& Tyoe W
a3 ]
LINES " ke —

=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
{1;5{}

TAPE — + — — <p
(FOR CENTER LINE
OR LANE LINE) L L — \ b 4.5 6"

Yellow or White

216" — B 3723 Type W
0 O 0 o i %
i

TABS m ol

WIDE DOTTED 0 0 0 ot o o s s 1 8 &8 s ®m =W =
LINES 12 AN >/ ® -
(FOR LANE DROP LINES) TAPE - - - & Wide Dotted Lines S Wide Dotted Lines

F; 12'15"% 3 J 3043" White Type W Wide Gore Markings Wide Gore Markings
TAPE TABS

LANE LINES FOR DIVIDED HIGHWAY

==

Ss ==

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
\DENDES\Projects\FM2449\2352-02-027 Ponder ISD\PLANS\O7 TCP\STANDARIfStREZS1$e 08 @gip other formats or for incorrect results or damaoges resulting from its use.

11:37 PM

9/19/2022 2

I

DATE
FILE

—— 20:6" — Type W
] ... 57 xm =
TABS o 0 = 0
WIDE GORE ! - - ) - - - < 0 woe Lo il Ul il ooy 0t
Lo Wnite 7 < Type W 7 <
MARKINGS I ] ] ] ] ] I I ] I ] ] ] ] ]
-— -— -— -— -— -— -— -— -—
TAPE - -\ /- - - - - - - - - /1- I R T B B m;m U
e 20726" — 4.5" 56" White o> Yellow 2> Type Y-2
—-— -— WhH'e/'- —-— -— non noo x non oo noo ooo noo noo
|::> ':‘|> Type W
NOTES: TAPE TABS

1. Short term pavement markings may be prefabricated markings (stick down tape) or temporary flexible- LANE & CENTER L INES FOR MULT ILANE UNDIVIDED HIGHWAYS

reflective roadway marker tabs unless otherwise specified elsewhere in plans.

2. Short term pavement markings shall NOT be used to simulate edge |ines.

3. Dimensions indicated on this sheet are typical and approximate. Variations in size and height may occur be- <:| <:|

tween markers or devices made by monufacturers, by as much as 1/4 inch, unless otherwise noted. - - - - - 000 100 P 000 000 100 o i
i nit

4, Temporary flexible-reflective roadway morker taobs will require normal maintenance replacement when used on Wnite <:I Type W <:I
roadways with an ADT per lane of up to 7500 vehicles with no more thon 10% truck mix. When roadways exceed - - - - - - - - - 0 0 0 0 0 0 0 0 0 0 0 i I i 1]
these values, additional maintenance replacement of devices should be planned. — - - - - 000 100 100 00 000 100 ) 000 100

. . Yell Type Y-

5. No segment of roadway open to traffic shall remoin without permonent pavement morkings for a period greater - - - - ellow - 100 000 100 101 100 yp[ﬂmm 101 101
than 14 calendar days. The Contractor will be responsible for maintaining short term pavement markings until - - - - - - - - - I I I I I 0 I I I I I I 0 I I
permonent pavement markings are in place. When the Contractor is responsible for placement of permanent E:> E>
pavement markings, no segment of roadway shall remain without permonent pavement markings for o period i - - - -
greater than 14 calendar doys unless weather conditions prohibi+ placement. Permonent pavement markings shall White 7 Eg]”] 100 Pa o0o o0o 100 oo o0o
be placed as soon as weather permits. '::> Type W

6. For two laone, two-way roadways, DO NOT PASS signs shall be erected to mark the beginning of sections where TAPE - TABS
passing is prohibited and PASS WITH CARE signs shall be erected to mark the beginning of sections where Two wAY LEFT TURN LANE
passing is permitted. Signs shall be in accordance with the "Texas Manual on Uniform Traffic Control Devices"

(TMUTCD) ond may be used to indicate the Iimits of no-passing zones for up to 14 calendar days. Permanent Raised T v~ Removable If raised pavement markers are used to supplement REMOVABLE -
pavement markings should then be placed. paverent O YV Szegr;ertirm short term markings, the morkers shall be applied to the top §® Opz;’afggns

7. For low volume two lane, two-way roadways of 4000 ADT or less, no-passing |ines may be omitted when approved Marker Marking (Tape) of the tape at the approximate mid length of the tape. This . Division
by the Engineer. DO NOT PASS and PASS WITH CARE signs shall be erected (see note 6). L allows an easier removal of raised markers and tape. ITexas Department of Transportation Standard

8. For exit gores where a lane is being dropped ploce wide gore markings or retroreflective channelizing
devices 1o guide motorist through the exit. [f channelizing devices are to be used it should be PREFABRICATED PAVEMENT MARKINGS
noted elsewhere in the plans. One piece cones are not allowed for this purpose. 1. Temporary Removable Prefabricated Pavement Markings shall meet the requirements of DMS-8241. WORK ZONE SHORT TERM

TEMPORARY FLEX REF T ROADWAY MARKER TA (TABS) 2. Non-removable Prefabricated Pavement Markings shall meet the requirements of either DMS-8240

EMPO LEXIBLE, EFLECTIVE ROADW M E BS BS "Permanent Prefabricated Pavement Markings" or DMS-8243 "Temporary Costruction-Grade PAVEMENT MARKlNGS

1. Temporary flexible-reflective roadway marker tabs detailed on this sheet will be designated Type Y-2 (two Prefabricated Pavement Markings. "
amber reflective surfaces with yellow body); Type Y (one amber reflective surface with yellow body); and
Type W (one white or silver reflective surface with white body). Additional details may be found on BC(11). RAISED PAVEMENT MARKERS

. . i . 1. All raised pavement markers used for work zone markings shall meet the requirements of
2. Tabs shall meet requirements of Departmental Material Specification DMS-8242. Ltem 6-',2 "SA‘IISED PAVEMENT M:RKERS" Oxd DMS- 4200 'ng qut wz (STPM) =1 3
9 .

3. When dry, tabs shall be visible for a minimum distance of 200 feet during normal daylight hours and when FILE: wzstpn-13. don oNe TxDOT |cks TxDOT |ows Tx0OT | cks TxDOT
illuninated by automobile low-beam head I|ight at night, unless sight distance is restricted by roadway %PARTME—NTAL MATE_R[AL SPECIFICATIONS (DMS) & MATE—RIAL PROI:)UCE_R LISTS (MPL—) ©Tx00T  Aoril 1992 po sm‘ o8 ‘ HIG‘HWM
geometrics. 1. DMSs referenced above can be found along with embedded |inks to their visTowe 2352 02 027 FM 2449

. . e . . respective MPLs at the following website: 1-97

4. No two consecutive tabs nor four tabs per 1000 feet of line shall be missing or fail to meet the visual ) . . L 3-03 isT COUNTY SHEET NO.

per formance requirements of Note 3. http://www.txdot.gov/business/contractors_consultants/material_specifications/default.htm 3 DAL BENTON 42
T




No warranty of any

TxDOT assumes no responsibility for the conversion

| DEPARTMENTAL MATERIAL SPECIFICATIONS

@ PERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240
TEMPORARY (REMOVABLE) PREFABRICATED PAVEMENT MARKINGS |DMS-8241

cwe-11 SIGN FACE MATERIALS DMS-8300

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

BLACK LEGEND & BORDERS | ACRYLIC NON-REFLECTIVE SHEETING

GENERAL NOTES

Area where Edge Area where Edge 1. If spalling or hole§ oceur, ROUGH ROAD (CW8-8) signs_should be ploced in
Condition exists Condition exists advance of the condition and be repeated every two miles where the
condition persists.
?ats)?: . 2. UNEVEN LANES (CW8-11) signs shall be installed in advance of the

condition ond repeated every mile. Signs installed along the uneven
lane condition may be supplemented with the NEXT XX MILES (CW7-3aP)
plaoque or Advisory Speed (CW13-1P) plaque.

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

X "X" distance X

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

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

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

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

list.

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

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

UNEVEN LANES W81 UNEVEN LANES the "Standard Highway Sign Designs for Texas," latest edition.
TWO LANE CONVENTIONAL ROAD FOUR LANE CONVENTIONAL ROAD TABLE 1

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

138 PM
T: \DENDES\Projects\FM2449\2352-02-027 Ponder 1SD\PLANS\07 TCP\STANDARDStREE IStoRdggs to other formats or for incorrect results or domoges resulting from its use.

DATE: 9/19/2022 2:11

FILE:

Edge Condition Edge Height (D) % Warning Devices
/7ﬁ = | | Less than or equal to:
14" (maximum-planing) Sign: CW8-11
@ 12" (typical-overlay)
x | | :: D Distance "D" may be a maximum of 1 1/4 " for planing
cw8-12 operations and 2" for overlay operations if uneven
lanes with edge condition 1 are open to traffic
after work operations cease.
"X" distance
(See Note 4) @ >3
R 1
Area missing Center Area where Edge D " P -
i i Less thon or equal to 3 Sign: Cwg-11
Line markings Condition exists a
% See Table 1 @
" to 374"
% Distance "D" may be o maximum of 3" if uneven Ianes
with edge condition 2 or 3 are open to traffic after
12 work operations cease. Uneven lanes should not be
open to traffic when "D" is greater than 3".
Notched Wedge Joint
;’Qo Traffic
- Oge;rgt.ions
X . . ivision
X "X" distance TRAFFIC cmlllm DURING PLANING. ITexas Department of Transportatlon Standard
(See Note 4) OVERLAY AND LEVEL ING OPERATIONS
"x" distance | ARE SHOWN ELSEWHERE IN THE PLANS.
X
(See Note 4) V =fa = SIGNING FOR
MINIMUM WARNING SIGN SIZE UNEVEN LANES
G G @ w811 Conventional roads 36" x 36"
2= cwa-11 | ) Freeways/expressways,
divided roadways 48" x 48 WZ (UL) -1 3
CWw8-12 FILE: wzul-13.dgn DN TxDOT ‘CK:TXDOT‘DW: TxDOT | ck: TxDOT
NO CENTER LINE UNEVEN LANES O T S B N T
REVISIONS 2352 02 027 FM 2449
Two LANE CONVENT IONAL ROAD D I v I DED ROADWAY 8-95 2-98 7-13 nIsT COUNTY SHEET NO.
1-97 3-03 DAL DENTON 43
]




No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
T: \DENDES\Projects\FM2449\2352-02-027 Ponder 1SD\PLANS\O7 TCP\STANDARTStREBr&KOMgoggnto other formats or for incorrect results or damages resulting from its use.

DATE: 9/19/2022 2:11:40 PM

FILE:

SUMMARY OF LARGE SIGNS
GALVAN1ZED
stRucturaL | DELLED
BACKGROUND | SIGN SIGN REFLECTIVE | o ¢y STEEL
COLOR DESIGNATION SIGN DIMENSIONS|  SHEETING .
(LF) | 24" DIA,

Size @ @ (LF)

Orange G20-7T .g‘sk’ié 96" X 48" | Type B or Cg 32 A A| A A

I ! ! o 620-71 e e R
range <BRAKE 192" X 96" | Type By or Cg 128 wex18 |16 [17 12

A See Note 6 Below

& I & Work . H Work s i DEPARTMENTAL MATERIAL SPECIFICATIONS
Area o Area e LEGEND
R (oee Noge 31 N (see Note 3) PLYWOOD SIGN BLANKS DMS- 7100
| =& | Sign ALUMINUM SIGN BLANKS DMS-7110
. | Large Sign SIGN FACE MATERIALS DMS-8300
I I I <P | Traffic Flow
COLOR USAGE SHEETING MATERIAL
ORANGE |BACKGROUND TYPE B;, OR TYPE Cg
! | | BLACK |LEGEND & BORDERS| NON-REFLECTIVE ACRYLIC FILM

GENERAL NOTES

1. See BC and SMD sheets for additional sign support details.
| I I 2. Sign locations shall be approved by the Engineer.

3. For projects more than two miles in length, Give Us a BRAKE signs should be
I I repeated halfway through the project. The Give Us a Brake (CW21-1T) may be
I used for this purpose.

4. Work zone speed |imits are sometimes used in conjunction with GIVE
I I I US A BRAKE signing. See BC(3) for locotion and spacing of construction
speed zone signing when required.

I I 5. Give Us a Brake (CW21-1T) signs and supports shall be considered
I subsidiory to Item 502, "Barricades, Signs and Traffic Handling."
ke [ S i [ S E— i
- Lot igns - Dot igns 6. The 96" X 48" Working For You Give Us A BRAKE (G20-7T) may use o 1/2" or 5/8"
I I I plywood substrate or 0.125" aluminum sheeting substrate ond may be supported by two

4" x 6" wood posts with drilled holes for breakaway as per BC(5) and will be
subsidiory to Item 502.

| b1e R o'a

7. The Working For You Give Us A BRAKE (G20-7T) 192" X 96" sign shall be paid for
under the following specification items:

& I[tem 636 - Aluminum Signs
I I BRAKE I Item 647 - Large Roadside Sign Supports ond Assembl ies.
G20-7T CW21-1T Item 416 - Drilled Shaft Foundations
96" X 48" (See Note 6) 48" X 48"
] 1 or 1 8. All signs shall be constructed in accordance with the details found in the "Standard
¥192" X 96" Highway Sign Designs for Texas," latest edition. Sign details not shown in this manual
(Optional- See Note 7) shall be shown in the plans or the Engineer shall provide a detail to the Contractor

before the sign is manufactured.

DIVIDED HIGHWAY UNDIVIDED HIGHWAY

SIGNS ARE SHOWN FOR ONE DIRECTION OF TRAVEL ) l - Traffic
I . vision”
exas Department of Transportation Standard
WORK ZONE
% When the optional larger WORKING FOR YOU GIVE US A BRAKE (G20-7T) “GIVE US A BRAKE "
192" x 96" sign is required, the locotions shall be noted SIGNS
elsewhere in the plons.

WZ(BRK)-13

FILE: wzbrk-13, dgn phe TxDOT [ck TXDOT [owe TxDOT [ek: TxDOT
©71xD0T  August 1995 CONT | SECT JoB HIGHWAY
REVISIONS 2352 02 027 FM 2449
6-96 5-98 7-13 DIST COUNTY SHEET NO.
8-96 3-03 DAL DENTON 44

116




No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

Warning sign TABLE 1
ond ru'bl? strip Flagger to % of Rumble GENERAL NOTES LEGEND
sequence in Flagger LU . —
opposite direction| (Length of Work Arrays 1. Each Rumble Strip Array should ezzz2 | Type 3 Borricade sa Channelizing Devices
1s some as below. Area) . consist of three rumble strips spaced . Truck Mounted
178 Mil < 4,500 1 center to center at the spacing shown |:[[]3 Heavy Work Vehicle AN | aAttenuator (TMA)
e > 4,500 2 G in Table 2, placed tronsverse across Trailer Mounted Portable Changeable
< 3.500 ] the lane at locations shown. Flashing Arrow Panel Message Sign (PCMS)
- 174 Mile ! - . X
> 3,500 2 2. The CW17-2T "RUMBLE STRIPS AHEAD" =&~ |Sion <o | roffic Fiow
- . < 2,600 1 N L] N sign should be located after the <> Fla il O Flagger
172 Mile @ . @ CW20-1D "ROAD WORK AHEAD sign and 2
> 2,600 2 o o . T,
; = “ = spaced as shown. If traffic is
| Mile < 1,600 3 . 3 observed to be queuing, or is Minimom Suggested Maximum| |
> 1,600 2 c . o expected to queue beyond the Rumble Desirable Spacing of <o Suggested
o " o > 1 Mil N/A 2 7 . | Strips, the CW17-2T sign and the ooy | FOr™!@|  Toper Lengths | channelizing [ oS Jongitudina!
3 3 LS . first ;:Q ble Strip A b pee * % Devices p?.i.'. 9 [Buffer Space
© - © ol AN irst Rumble Strip Array may be % TR e on o pieronce "
8 b 8 Py “ Ic_)co'red upstream of the C\{IZO—ID Offset|Of fsetloffset| Toper | Tangent
5 . 5 % P o ed waepeSsary to provide 30 2| 1507 165'] 180°[ 30’ 60° | 120 90’
X eeded warning. 35 L=_gs 205'| 225'| 245°| 35° 70° | 160° 120
r .Q. 3. Temporary Rumble Strips will be 40 265°') 295') 320°| 40’ 80’ 240’ 155°
. considered subsidiary to Item 502, 45 450'| 495'| 540’ 45’ 90’ 320° 195°
" and shall be a product |isted on the 50 500°| 550'| 600" 50’ 100’ 400’ 240
. gom?l iant Work Zone Traffic Control 55 L=WS 550'] 605'] 660" 55° 110° 500" 295
. O,/See,m*e 8 evices. 60 600°| 660°| 720'| 60’ | 120° | 600’ 350’
U... : : 4. Remove Temporary Rumble Strips before 65 650' 7'5' 780 GSI 130 700, 410,
removing the advonced warning signs. 70 700°) 770" | 840°] 70 140° 800 475
< 75 750 | 825" | 900" 75° 150’ 900 540’
5. Temporaory Rumble Strips should not
‘ ‘ PSR be used on horizontal curves, l|oose ¥ Conventional Roads Only
gravel, soft or bleeding asphalt,
e L 4 3 heavily rutted pavements or unpaved %% Taper lengths have been r?unded of f.
= of Taper =Wi o se
< Rumb | e & surfaces. |§ :52:2;2 S;er(MPIfII):T) W=Width of Offset(FT)
Strip = e
[N . . —
Rumble Strip N Ars'r'Cl)’ ¢ 6. Temporary Rumble Strips shall be
- (See - . R
Array _| e 1) V installed and mclln'l'clned as . TYPICAL USAGE
(See note 1) —_— nore - per manufacturer’s recommendations.
| — - < MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
y ‘ ‘ o 7. This standard sheet shall be used DURATION STATIONARY | TERM STATIONARY | STATIONARY
o S in conjunction with other appropriate Ve V4
S Rumble TCP standard, TMUTCD typical application
- Strip or project specific detail for the
Arrays : : el project.
-} * (See —_
note 1) —— 8. The one-lane two-way application may
utilize a flagger, an Automated Flagger TS Signs ore for illustrative purposes onl .
. F y. Signs
| ‘ < ¢ Assistance Device (AFAD) or a Portable required may vary depending on the TCP, TMUTCD
Traffic Signal (PTS). Typical Application, or project specific details
x . for the project,
9. Replace defective Temporary Rumble
Rumble Strip Strips as directed by the Engineer. % For posted speeds in excess of 65 MPH, it is
Array . recommended that spacing is increased as speed
(See note 1) - — 10. Temporary Rumble Strips may be used limits increose. Incregsing spoce between rumble
—|— - P on freeways or expressways based on strips will improve effectiveness.
The second engineering judgment ond written
Rumble Strip direction from the Engineer.
Array is required
when the ADT = o
thresholds in o [0
Table 1 indicate | & 5 > o o
the need for 2 o o 3 3
Arrays. 2 | 2 c I
(o] [e] W %}
& &
RUMBLE AR VA AN A
U | |~ STRIPS
: AHEAD Zcy17-21 :
48" X 48" 3 gg’;f;;
= (See note 2) i Division
T ABLE 2 I Texas Department of Transportation Standard
‘ | ‘ Approximate distance
- CW20-1D Speed between strips in
48" X 48" an array
— ) TEMPORARY RUMBLE STRIPS
CW20-1D _
WZ (RS-1q) 48" X 48 WZ (RS-1Db) Z gg mﬁn & 15"
= 60 MPH 20° FILE: wzrs22. dan o TxDOT [cks TxDOT [oms TxDOT [exs TxDOT
- TDOT November 2012
RUMBLE STRIPS ON ONE-LANE RUMBLE STRIPS FOR LANE CLOSURE © e e e
Two-WAY APPL ICAT ION ON CONVENT IONAL ROADWAY > 65 MPH ¥ 35+ ijg 1-ez DIST COUNTY SHEET NO.
DALLAS DENTON 45
T




13:23 AM

9:

9/20/2022

T: \DENDES\Projects\FM2449\2352-02-027 Ponder ISD\PLANS\08 ROADWAY DETAILS\HORIZONTAL ALIGNMENT DATA.dgn

<x 1

DESCRIBE CHAIN PCL

Chain PCL contains:
PCLO1 CUR PCL1

Beginning chain PCL description

Point PCLO1

Course from PCLO1

Curve PCL1
P.I1. Station
Delta
Degree
Tangent
Length
Radius
External
Long Chord
Mid. Ord.
P.C. Station
P.T. Station
c.C.

Back

Ahead
Chord Bear

Course from PT PCL1

Curve PCL2
P.I1. Station
Delta
Degree
Tangent
Length
Radius
External
Long Chord
Mid. Ord.
P.C. Station
P.T. Station
c.C.

Back

Ahead
Chord Bear

Course from PT PCL2 to PCL0O2 N 89°

Point PCLO2

Course from PCLOZ2 to PC PCL3 N 89°

Curve PCL3
P.1. Station
Delta =
Degree
Tangent
Length
Radius
External
Long Chord
Mid. Ord.
P.C. Station
P.T. Station
c.C.

Back

Ahead
Chord Bear

Course from PT PCL3 to PC PCL4 N 86°

N
N
N

N
N
N

N
N
N

N 7,115,283.5269 E

to PC PCL1 N 89°

109+44.18

0° 16" 40.70"
1° 00’ 00.00"
13.8987
27.7973

5, 729.5780
0.0169
27.7973
0.0169
109+30. 28
109+58.08

89° 20’ 23.49" E
89° 03° 42.78" E
89° 12 03.14" E

116+26.57

0° 13" 10.62"
1 00" 00.00"
10.9809
21.9617
5,729.5780
0.0105
21.9617
0.0105
116+15.59
116+37.55

89° 03’ 42.78" E
89° 16" 53.41" E
89° 10’ 18.10" E

N 7,115,301.2390 E

137+44. 26

3° 19 02.54"
1° 00’ 00.00"
165.9150
331.7372
5,729.5780
2.4017
331.6909
2.4007
135+78. 35
139+10.09

89° 45 21.72" E
86° 26° 19.18" E
88° 05 50.45" E

CUR PCL2 PCLO2 CUR PCL3 CUR PCL4 PCLO3

20’ 23.49" E Dist 430.2832

Curve Data

2,336,918.4429 Sta

to PC PCL2 N 89°

L *
N 7,115,288.6445 E
(LT

N 7,115,288.4844 E
N 7,115,288.8721 E
N 7,121,017.6821 E

03"

42.78" E Dist 657.5050

Curve Data

N
N
N

16"

45"

7,115,299.6371
7,115,299.9545
7,109,570.8270

mmm

53.41" E Dist 102.4313
2,338, 158.2918 Sta

21.72" E Dist 1,838.3703

Curve Data

26’

7,115, 309.0668 E
7,115,320.0794 E
7,121,038.5929 E

19.18" E Dist 311,3445

105+00. 00

2,337,362.5953

2,337,348.6976
2,337,376.4921
2,337,282.6848

2,338, 044. 8885

2,338,033.9091
2,338,055.8685
2,338,127.7164

117+39.98

2,340,162.5588

2,339, 996.6454
2,340, 328.1534
2,339,972.2488

Curve PCLA4

P.I. Station 143+62. 41
Delta = 2° 49° 08.61"
Degree = 1° 00’ 00.00"
Tangent = 140.9814
Length = 281.9059
Radius = 5,729.5780
External = 1.7342
Long Chord = 281.8775
Mid. Ord. = 1.7337
P.C. Station 142+21.43
P.T. Station 145+03. 34
c.C.

Back = N 86° 26° 19.18" E
Ahead = N 89 15" 27.79" E
Chord Bear = N 87° 50’ 53.49" E

Course from

Point PCLO3

PT PCL4 to PCLO3 N 89°

N

7,115, 355.1547 E

Curve Data

Yommmmmmmm = *
N 7,115,348, 1766

(RT)

N 7,115,339.4192

N 7,115, 350. 0030

N 7,109, 620. 9058

15 27.79" E Dist 397.6640

mmm

2,340, 779. 6058

2, 340, 638. 8966
2, 340,920.5753
2,340,994.8013

Ending chain PCL description

<x 1

PRINT PROFILE PCL_PRO

Beginning profile PCL_PRO description:

VPI 1

VPC
High Point
VPI 2
VPT

VPC
VPI 3
VPT

VPC
VPI 4
Low Point
VPT

VPC
High Point
VPI 5
VPT

VPC

Low Point
VPI 6
VPT

VPC
VPI 7
High Point
VPT

VPI 8

VPC

VPI 9
Low Point
VPT

STATION

105+00.

105+50.
108+88.
110+50.
115+50.

115+50.
117+00.
118+50.

121+00.
122+00.
122+65.
123+00.

123+75.
124+07.
124+50.
125+25.

133+13.
133+16.
133+31.
133+48.

133+71.
133+89.
133+98.
134+06.

134+42.
137+50.
138+50.
138+91,
139+50.

139+80.

00

00
33
00
00

00
00
00

00
00
09
00

00
22
00
00

60
91
00
40

60
00
35
40

00

752.
755.
762.
742.

742.
736.
735.

734.
733.
733.
733.

733.
733.
733.
733.

729.
729.
729.
729.

731,
731.
731,
731.

.5792

. 8085

GR

2

-0

-0

5
5

-1
-1

-0

2,341, 318.2059 Sta 149+01.00
ADE TOTAL L BACK L AHEAD L
.0139 K = 168.0 SSD = 602.1
1,000.0000 500.0000 500.0000
. 9385
.9385 K = 92.6
300.0000 150.0000 150.0000
. 7000
.7000 K = 235.8
200.0000 100.0000 100.0000
. 1480
.1480 K = 217.7 SSD = 1641.2
150. 0000 75. 0000 75.0000
. 5409
.5409 K = 6.1
34. 8000 17.4000 17.4000
. 1508
.1508 K = 5.2 SSD = 178.4
34. 8000 17.4000 17.4000
. 5504
. 5504
9476 K = 149.7
200.0000 100.0000 100.0000
3880
3880

Ending profile PCL_PRO description

DocuSigned by:

Korecem Doncetle

D1CSESATEBDO48C

9/20/2022

®
—# Texas Department of Transportation
I@ 2022

FM 2449

HORIZONTAL & VERTICAL

ALIGNMENT DATA

D}E?BN R PROJECT NO. HIGHWAY
SRAPATES 6 (See Title Sheet) FM2449
KKD STATE DISTRICT COUNTY SHNEOE_T

CHECK TEXAS | DAL DENTON
eex CONTROL SECTION JoB 4 6
2352 02 027




13: 30 AM

9:

9/20/2022

.dgn

T: \DENDES\Projects\FM2449\2352-02-027 Ponder ISD\PLANS\08 ROADWAY DETAILS\PLAN LAYOUT 01

S

MATCH LINE

BEGIN WIDENING

TA.114+00

[1] FM 2449 (DEUSSEN RD)
. EXSTNG ROW e P Pty @
3
©
,,,,,,, vl
é 0.020 ft/ft
| T —
..................................................................................................................................................... \ I........}.......u
N89% 30755, 4" , /N 86° 03’ 4z 7e- & A
VI eV &= 1”7 ) T
— T — p— iy — e (11 < Ho I
BEGIN PROJECT Pl STATION 109+44.18
CSJ: 2352-02-027 DELTA 0° 16 40.70" (LT)
FM 2449 STA 109+28 DEGREE OF CURVE | I° 00 00.00"
MATCH EXISTING PAVEMENT TANGENT | 3.8987
LENGTH 27.7973
RADIUS 57295780
PC STATION 109+30.28
PT STATION 1 09+58.08
,__M 2449 <DEUSSEN RD) O L EXISTING R.QUW
o ™
M
=
ol —— — ]
T PP r T PP TPREERRLRRLIPY g ,,,,,,,,,, 39 B R R --'V'V'V'V'V'V'V'V'V'V'V'V'V'r'r'r'rtttttttttttttttt-:'7'7'7'7'7'7-7-7-7-7'7'7'7'7'7'7'V'V‘V"““'""""""""""‘““‘“"'""'""""'j:ffftttttttttf
B [E N |
: &
o N
o A e —— e
__—______@___________ T T T T e e e e TTEXISTING ROV )
A
Pl STATION | 16+26.57 Q
DELTA 0° 13 1062" (RT) CAUTION:- EXISITNG HIGH PROFILE GAS PIPELINE.
DEGREE OF CURVE | 1° 00 00.00" |_ USE CARE WHEN EXCAVATING IN THE AREA.
TANGENT 10.9809 -
LENGTH 219617 O
RADIUS 57295780
PC STATION I 16+15.59 E
PT STATION 116+37.55 e
—
<C
_
@)

0 25 50

e

SCALE IN FEET

o N

o

+

-

<

|_

W

Lo

=z

— LEGEND

—1
— DIRECTION OF TRAFFIC

T

&)

— DRIVEWAY IDENTIFICATION No.

<

=

o

@)

+

o

g T

‘_n ~\\\\\\\

< = RE.OFTEMN

— o s ‘.'

it 2.0
/* N *'

Lil G ',

=z ¢ KAREEM K. DOUCETTE;

. 4107254 F Y
h. &7

5 N CENSE

© WSIONAL B

— ) ASC O o
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PLAN LAYOUT

BEGIN PROJECT to STA 120+00

SCALE: 1" = 50° SHEET 1 OF 3

D}E?BN FED-R8: PROJECT NO. HIGHWAY
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eex CONTROL SECTION JoB 47
2352 02 027




:32:39 AM

[

9/26/2022

T: \DENDES\Projects\FM2449\2352-02-027 Ponder ISD\PLANS\O08 ROADWAY DETAILS\PLAN LAYOUT 02.dgn

MATCH LINE STA.120+00

MATCH LINE STA.126+00

BEGIN MOW S

TRIP

€ STA 12245

1.00

END SGT
BEGIN MBGF

MoTd

END SGT

G STA 125+31.52

END MOW STRIP

0 25 50

e

¢ STA 125+58.82

€ STA 123+3946

29 LT BEGIN SGT € STA 123+56.52 BEGIN SGT
v e (€ STA 12340652 I (END MBGF
STA 124+81.52
FM 2449 (DEUSSEN RD) - [E1
! o
— . — — et e e e i 4 e 1t 1 — ! [ CEEERAPLREEER L SRELELR L S (5P S +
o T r_ Exo snioge cuuss g
- — d P STA. 12455.33 ... o~ "o
; i I " —
/ L T ro.ozo tH/t ) S———— <
<— “/ N 89° 45’ 21.72" E wl ) ('7)
— - — .ﬁ Q. —"'—"—"'—"|'—"—”'—'—%—”'— : e e — —— = — = = = — e ———— — —————2
0. - | = 125+00 =
_ : =
| N ......... . . BEGIN. BRIDGE .CLASS
o \ | AR T
e — - — _‘_I__—_._._J. ............ — e — e —— 1 — i i 1 11 — 1 — — — __ ............ | b — o — 1 — 1 — 1 — O
BEGIN MOW STRIP . ' =
€ STA 122:33.77 | =
. BEGIN SGT :
19 RT € STA 122+89.46 |
505 :
END SGT |
BEGIN MBGF :

CULVERT #1

3-7 x 3RCBEXT
€ STA 124+4287

SCALE IN FEET

;_z

LEGEND

— DIRECTION OF TRAFFIC

DRIVEWAY IDENTIFICATION No.

CAUTION:- EXISITNG HIGH PROFILE GAS PIPELINE.

USE CARE WHEN EXCAVATING IN THE AREA.

o
o
+
M 2449 X
e T s M
\: —
(0020 1/t v
- - = ! LIJ
< : < N 89° =
3 : 8 : : . : -
o o —
— - — 130+00 ~
N~ T
—— &
|_
o <
LM RS =
BEGIN SGT END SGT N
END MBGF € STA 126+74.46 END MOW STRIP N
¢ STA 126+24.46 € STA 127,405 8262 o5 RT BEGIN SGT -
19’ RT '
+82.62

4 - 107254 2
'l'%f'- &7
N AICENSER N
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STA. 120.00 to STA 132+00

SCALE: 1" = 50° SHEET 2 OF 3
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T: \DENDES\Projects\FM2449\2352-02-027 Ponder ISD\PLANS\O08 ROADWAY DETAILS\PLAN LAYOUT 03.dgn

FM 2449
FM 2449 STA. 133+35.10 Pl STATION 137+44.26 0 25 50
END WIDENING : 5 ML AN DEGREE OF CURVE | 1° 00 00.00"
MATCH EXISTING ’ | CFM 156 [OVERLAY ONLY TANGENT 16591 SCALE IN FEET
BEGIN MILLS : : | OVERLA ONLY LENGTH 331.74
OVERLAY | Y B L0 RADIUS 57295780
943 : S IEI ™ PC STATION 135+78.35
0 PT STATION 139+10.09
8 —_ — = =] . _MAILBOX: 8
o . : +
+ 6 ) @ Tg) x
N B ' A P ot BIe . Q N
M o : M
= 0020 fi/t 1 z J
O / E O
— — - e —
— <<— - Z =
< =5 = : <
= 3500 > = —
n o n
L L
T I N N B/ B0 S O O S S [ SRR I
. :
S FM 2449 (DEUSSEN RD) S
= P —
< o <
> N | =
» 2D z
— o o
I: N I END  WIDENING Ah
: - = END PROJECT
| L | ) CSu: 2352-02-027
CULVERT #2 FM 2449 e FM 2449 STA 14356 N
4 - 300 RCP EXT (RT ONLY) STA 1331177 (5
¢ STA 132447 OFFSET 83.8
FM 2449 — MAILBOX e~ = £
STA. 132+73.70 dc 0 === & RN
O OFFSET 773  +1. . i~ = = ST ELTEMNY
O e e e e Y : D ”(—;\.' .4\[‘ ll
+ . T . _.' '..
; T i P
N o i O S S TTTTTUTUITTTTTTIITE NN SIS /. .............................. [/
— AT 4 FRAREEN & OOUCETTES
= ™ \ : b - 107254 1 g
O St N O e —— I % &7
. \\\ il < x NG eensi s
<t \ \ \ 3 i T ——> + 0 ‘ i ‘\ S[ONAL E
— L \~ \i l — o ; D i DocuSigned by: NN
n = |
: O S s — v Oevectte 9/26/2022
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- - R B i UHEE N ; i%i% Texas Department of Transportation
- 2022
- FM 2449 (DEUSSEN RD) R O ©
= e 0 FM 2449
#
: S o o — s — PLAN LAYOUT
L ° 49 0861" =
. STA 132:00 fo END OF PROJECT
& sTA 138-26.76 DEGREE OF CURVE | I° 00 00.00" T °
TANGENT 140.98 SCALE: 1" = 50° SHEET 3 OF 3
LENGTH 28191 8 D}E?BN FED-RD- PROJECT NO. HICHIAY
RADIUS 57295780 e 6 (See Title Sheet) |FM2449
PC STATION 14242143 D KKD STATE DISTRICT COUNTY SHEET
PT STATION 145+03.34 T GECC | TEXAS | DAL DENTON '
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T: \DENDES\Projects\FM2449\2352-02-027 Ponder ISD\PLANS\08 ROADWAY DETAILS\DRIVEWAY and INTERSECTION DETAILS.dgn

ASPHALT CONCRETE PAVEMENT DRIVEWAY
COUNTY, CITY, OR STATE ROAD
OVERLAY DETAILS

r5+——— WIDTH ———eaﬂ
ROW Ae——

COUNTY, CITY OR
STATE ROADS

VARIES

LENGTH
6" TY SP-C HMAC

R1 \(RZ
A=
WIDTH
EDGE OF HIGHWAY

PLAN VIEW

SP C HMAC

SAC-B
PG 64-22

F PLAN LENGTH %I

N

SECTION A-A
€ FM 2449 14
‘ f—MATCH ROADWAY SURFACE
I
~
T \\l 6" MIN e
~ /
~ e
(SEE_DRIVEWAY SUMMARY FOR SIZE —— e
AND TYPE OF PIPE) ~ %

NOTE:

1.

2.

SEE "DRIVEWAY SUMMARY" SHEET

FOR ADDITIONAL INFORMATION.

CUT AND RESTORE FOR DRIVEWAY

& INTERSECTIONS WILL BE SUBSIDIARY
TO VARIOUS BID ITEMS.

FLOWABLE BACKFILL FOR DRIVEWAY

AND INTERSECTION RCP WILL BE
SUBSIDIARY TO VARIOUS BID ITEMS

CROSS SECTION DRIVEWAY WITH

PIPE

=
>
= <
g =
@ 2
(=] [+
(=]
. "W - MATCH EXIST WIDTH

o |
~I o

L Y
w

R
(CURBED) L\\\
e | o e
A 0
#3 BARS @ 12" C-C
D N
/ B> Q
&
' i\ N
U pAY LIMITS FOR_DRIVEWAY
AND ALLEY RETURN
A CONSTRUCTION JOINT
~ PLAN
-— IILII
6’ USUAL VARIES

6" 3
T -

#3 BARS @ 12" C-C

PAVEMENT SUBGRADE

SECTION A-A

NOTES:

1) DRIVEWAY LOCATIONS MAY BE SHIFTED AT TIME OF CONSTRUCTION
AS DIRECTED BY THE ENGINEER TO MATCH EXISTING CONDITIONS.

2) OMIT PAYMENT FOR CURB WITHIN LIMITS OF DRIVEWAY. CURBS ON
DRIVEWAYS SHALL BE CONSIDERED SUBSIDIARY TO THE PRICE BID

PER SQUARE YARD FOR DRIVEWAY AND WILL NOT BE PAID FOR DIRECTLY.

CONCRETE DRIVEWAYS

¢ PROPOSED/EXISTING CULVERT

" TY SP-C HMA I REMOVE EXISTING RCP
2ac'B (PG 64 22) : AND REPLACE WITH
PROPOSED RCP

%?__-Agf;lk/:h{/———COMPACTED BACKFILL
2 AN FLOWABLE

Y BACKFILL

) i =\ 5° MAX VERTICAL RISE

SEE ITEM 40 2
VARIES
CUT & RESTORE DETAIL AT INTERSECTIONS
SIDE VIEW

‘"K?%F{EZEMZI*?ZZIID?Q?ZET:TE?
4 107254 & 2
< "zﬁ:
N LCENSER
W\ SIONAL N2
) A ST g
DocuSigned by:
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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 stondard is governed by the "Texas Engineering Practice Act".

DISCLAIMER:
T: \DENDES\Projects\FM2449\2352-02-027 Ponder ISD\PLANS\08 ROADWAY DETAILS\STANDARDS\tehmoc!!.dgn

DATE: 9/19/2022

FILE:

LANE OR SHLDR \/\
NO TAPERED EDGE
REQUIRED
— ™ — I
* L HMAC LAYER (LTl T TOTAL THICKNESS
* * P Pt .fi> 2.5" OR LESS
EXIST. PVMT OR BASE LAYER
SUBGRADE LAYER <T>
[
% %% SEE TYPICAL SECTION FOR ROADSIDE DETAILS
CONDITION - 1
THIN HMAC SURFACES OR HMAC OVERLAY
WITH THICKNESS OF 2.5" OR LESS
TAPERED EDGE
1.75 (D | LANE OR SHLDR
MAX. J\
4‘ s ‘ A'A" b . ¢ VR
: LA R TOTAL THICKNESS
%% <5 < vAC LAYER < et == |7V OF ALL HMAC LAYERS
BASE LAYER
SUBGRADE LAYER =

% % % SEE TYPICAL SECTION FOR ROADSIDE DETAILS

%%

CONDITION - 3

NEW OR RECONSTRUCTED PAVEMENT
HMAC THICKNESS 2.5" TO 5"

TAPERED EDGE
[[1.75 (D) |

LANE OR SHLDR \/\

MAX.

(T) TOTAL THICKNESS
OF ALL HMAC LAYERS

EXISTING PAVEMENT

% % EXISTING ROADSIDE EMBANKMENT TO BE GRADED TO
PRODUCE A SMOOTH LEVEL SURFACE FOR PLACEMENT
OF TAPERED EDGE. THIS WORK IS SUBSIDIARY TO
THE VARIOUS BID ITEMS.

% % % SEE TYPICAL SECTION FOR ROADSIDE DETAILS

CONDITION - 2

OVERLAY OF EXISTING PAVEMENT
HMAC THICKNESS 2.5" TO 5"

TAPERED EDGE

TOTAL THICKNESS
OF ALL HMAC LAYERS

9 | LANE OR SHLDR \/\
1.75HE1V
OR FLATTER
-
e B
<iloal S Do e e 0 =
P el T U Y WMAC LAYER 4. 4. e
I R A i R ST S
A - S NI PO D PR DU
BASE LAYER
—
SUBGRADE LAYER

% % % SEE TYPICAL SECTION FOR ROADSIDE DETAILS

CONDITION - 14

NEW OR RECONSTRUCTED PAVEMENT
HMAC THICKNESS 5" OR GREATER

(NOT TO SCALE)

GENERAL NOTES

UNLESS OTHERWISE SHOWN IN THE PLANS, A VERTICAL EDGE
IS PERMISSIBLE FOR HMAC PLACED GREATER THAN 5" BELOW
THE EDGE OF PAVEMENT AND FOR THICKNESS OF HMAC LESS
THAN 2.5".

FOR FURTHER INFORMATION REGARDING THE ROADSIDE AND
PAVEMENT DETAILS, SEE TYPICAL SECTIONS.

PAYMENT FOR TAPERED EDGE WILL BE IN ACCORDANCE WITH
APPLICABLE ITEMS IN THE CONTRACT.

THE SLOPE OF THE TAPERED EDGE SHALL BE 1.75H:1V OR
FLATTER.

THE TAPERED EDGE SHALL BE PRODUCED BY USE OF A SCREED
ATTACHMENT CAPABLE OF PRODUCING A SMOOTH COMPACTED
SURFACE. ADDITIONAL COMPACTING EFFORT BEHIND THE
SCREED IS NOT REQUIRED.

=t Design
Division
I Texas Department of Transportation Standard

TAPERED EDGE DETAILS
HMAC PAVEMENT

TE (HMAC) -11

FILE:  tehmacl 1. dgn one TxDOT  [ec:RL [owe KB [
@©7TxDOT  Jonuary 2011 CONT [SECT JoB HIGHWAY
REVISIONS 2352 02 027 FM2449

DIST COUNTY SHEET NO.

DAL DENTON 51




Lidll dan

. dgn

FILENAME: Tz \DENDES\Projects\FM2449\2352-02-027 Ponder ISD\PLANS\08 ROADWAY DETAILS\STANDARDS\Ijd11

SHLD or LANE LANE

_TZ///F—-SEE TAPERED JOINT DETAILS
———

i
L]
o P [ 1
| # " # 1"
: r+—2385L8ER J ! /)" USUAL J ; 1 USUAL$\\\ J
: W ‘ Loy guse— 1T #o§r S UL ]
L : SETINSE T T : L I |
: | : ‘ 10" MAX. | : ‘ 10" MAX. |
| ' | ' |
: TAPERED OUTSIDE | : TAPERED JOINT DETAIL | : TAPERED JOINT DETAIL |
| EDGE DETAIL : | 1.5" TO 4" LIFTS : | OVER 4" LIFTS :
L - - L - - - L - -
@ IF BACKFILLED SLOPE IS LESS THAN 3:1, x SEE TYPICAL SECTION FOR DEPTH AND TYPE OF HMA.

COVER WEDGE WITH APPROVED BACKFILL.

NOTES:

1. THE ABOVE DETAILS SHALL BE CONSTRUCTED BY TAPERING THE BITUMINOUS MAT. THE TAPERED
PORTION SHALL EXTEND BEYOND THE NORMAL LANE WIDTH AND BE LAID MONOLITHICALLY WITH
ADJOINING MAT. THE TAPERED PORTION OF THE MAT SHALL BE CONSTRUCTED BY THE USE OF AN
APPROVED STRIKE-OFF DEVICE THAT WILL PROVIDE A UNIFORM SLOPE AND WILL NOT RESTRICT THE
MAIN SCREED. CLEAN WEDGE PRIOR TO PLACEMENT OF TACK COAT. TACK COAT SHALL BE APPLIED
UNIFORMLY TO THE IN-PLACE TAPER WITH A DISTRIBUTOR BEFORE THE ADJACENT MAT IS PLACED.
FINAL DENSITY REQUIREMENTS FOR THE ENTIRE PAVEMENT, INCLUDING THE TAPER AREA, WILL REMAIN
UNCHANGED. COMPACTION OF THE INITIAL TAPER SECTION WILL BE REQUIRED AS NEAR TO FINAL
DENSITY AS POSSIBLE. ROLL ADJACENT MAT FROM HOT SIDE TO COLD.

2. THE TYPE OF DEVICE TO PRODUCE ABOVE REFERENCED DETAILS SHALL PROVIDE INITIAL
COMPACTION EQUIVALENT TO LAYDOWN MACHINE, WITH FINAL DENSITY ADHERING TO NOTE 1, AND
BE APPROVED BY THE ENGINEER.

3. HOT MIX MATERIAL AND PLACEMENT SHALL BE PAID FOR UNDER THE PERTINENT ITEM. ANY
ADDITIONAL SURFACE PREPARATION, TACK COAT, TACK COAT PLACEMENT, EQUIPMENT, LABOR,
TOOLS AND INCIDENTALS TO PRODUCE TAPERED EDGE AND JOINTS AS DESCRIBED ABOVE SHALL BE
CONSIDERED SUBSIDIARY TO THE HOT MIX ITEM.

4. THE TAPERED JOINT DETAIL IS NOT INTENDED FOR USE ON 2 WAY 2 LANE ROADBED CENTERLINE
WITH LESS THAN 22’ OVERALL WIDTH.

5. FULL PAVING OF ALL LANES AND SHOULDRS BY THE END OF EACH DAY PRODUCTION WILL NOT
REQUIRE A TAPERED JOINT.

# NOTCH DEPTH SHALL NOT BE LESS THAN NOMINAL AGGREGATE SIZE.

REVISED ON 9/10/08

®
() ==& Texas Department
of Transportation

HOT MIX EDGE AND
LONGITUDINAL JOINT DETAILS
DALLAS DISTRICT STANDARD

e | proureT nuueer ‘ e
18 | 52
TTTTTTTTTTTTTTTTTTT

TEXAS DALLAS DENTON
CONTROL |  SECTION |  SECTION HIGHWAY NUMBER
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NO WARRANTY OF ANY KIND [S 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:
FILE: T:\DENDES\Projects\FM2449\2352-02-027 Ponder 1SD\PLANS\08 ROADWAY DETAILS\STANDARDS\gf3119.dgn

DATE: 9/19/2022

6"X 8"X 14" NOTE: TOENAIL WITH ONE 16D GALV. NAIL GENERAL NOTES

TREATED WOOD BLOCK
o« | BETWEEN BOLT READ TO PREVENT BLOCK ROTATION. 1. THE TYPE OF POST (ROUND WOOD POST, RECTANGULAR WOOD POST, OR STEEL POST) WILL BE AS SHOWN
<& | RND RAIL ELEMENT IN THE PLANS. THE EXACT POSITION OF MBGF SHALL BE SHOWN IN THE PLANS OR AS DIRECTED BY THE
%" BUTTON HEAD POST BOLT ‘ ENGINEER. STEEL POSTS TO BE GALVANIZED IN ACCORDANCE WITH [TEM 445, "GALVANIZING.®
AND NUT WITH 5" WASHER )
(SEE GENERAL NOTE 3). B J 7"
¥a" DIA. HOLE 30
POST & BLOCKOUT -

2. RAIL ELEMENTS SHALL MEET THE REQUIREMENTS OF ITEM 540, "METAL BEAM GUARD FENCE" EXCEPT AS
MODIFIED IN THE PLANS. THE CONTRACTOR MAY FURNISH RAIL ELEMENTS OF 25°- 0", OR 12'- 6"
(NOM.) LENGTHS. RAIL ELEMENTS MAY HAVE SLOTTED HOLES AT 3'-1 !'4" C-C OR 6'-3" C-C. A SPECIAL
LENGTH OF RAIL MAY BE MANUFACTURED TO ACCOMMODATE THE DOWNSTREAM ANCHOR TERMINAL (DAT) AND THE
TRANSITION SECTIONS OF GUARDRAIL.

k

WooD
STEEL

3. BUTTON HEAD "POST BOLTS & NUTS" SHALL MEET THE REQUIREMENTS OF (ASTM A307), AND SHALL BE OF
SUFFICIENT LENGTH TO EXTEND THROUGH THE FULL THICKNESS OF THE NUT AND %" WASHER (FWC16q)
AND NOT MORE THAN 1" BEYOND IT. TRIM REMAINING BOLT LENGTH TO MEET REQUIRED LENGTH.

o o
FRONT SLOPE VARIES
BREAK  \["27-0" TvP |

=77

4. FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH ITEM 445, "GALVANIZING. "

AP N "
6" x 8" X 68 FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.

ROUND WOOD POST ONLY

LENGTH 72" (TYP) CROWN SHALL BE WIDENED TO ACCOMMODATE THE METAL BEAM GUARD FENCE.

- 6. THE LATERAL APPROACH TO THE GUARD FENCE, SHALL HAVE A MAXIMUM SLOPE OF 1Vi10H.

EDGE OF SHOULDER ‘
OR WIDENED CROWN. I
NOTE: |
I
I

(WOOD)
40" (STEEL)

|
|
|
|
|
|
7. IF SHOWN ELSEWHERE IN THE PLANS OR AS DIRECTED BY THE ENGINEER, THE GUARD FENCE MAY BE FLARED
‘\ _ WOOD BLOCK TO ROUTED WOOD BLOCK AT A RATE OF 2807 OR FLATTER,

% RECTANGULAR WOOD POST TO I-BEAM STEEL POST
7 8. UNLESS OTHERWISE SHOWN IN THE PLANS, GUARD FENCE PLACED IN THE VICINITY OF CURBS SHALL BE

Ory POSITIONED SO THAT THE FACE OF CURB IS LOCATED DIRECTLY BELOW OR BEHIND THE FACE OF THE RAIL.

WOOD BLOCK TO RAIL PLACED OVER CURBS SHALL BE INSTALLED SO THAT THE POST BOLT [S LOCATED APPROXIMATELY 25
INCHES ABOVE THE GUTTER PAN OR EDGE OF SHOULDER.

TYPICAL POST PLACEMENT ROUND WOOD POST

NOTE: ¥ % "WOOD" INDICATES DIMENSIONS FOR BOTH ROUND AND RECTANGULAR WOOD POST SYSTEMS. 9. APPLICATIONS IN SOLID ROCK ARE ONLY ALLOWED WITH STEEL POSTS. IF SOLID ROCK 1S ENCOUNTERED

WITHIN O TO 18" OF THE FINISHED GRADE, DRILL A 24" DIA. HOLE, 24" INTO THE ROCK. IF SOLID ROCK
MBGF LENGTH OF NEED (L) y 1S ENCOUNTERED BELOW 18", DRILL A 12" DIA. HOLE, 12" INTO THE ROCK OR TO THE STANDARD EMBEDMENT

DEPTH, WHICHEVER MAYBE LESS. ANY EXCESS POST LENGTH, AFTER MEETING THESE DEPTHS, MAY BE FIELD

25 - " CUT TO ENSURE PROPER GUARDRAIL MOUNTING HEIGHT. BACKFILL WITH COARSE AGGREGATE MATERIAL.

RAIL ELEMENT
6'- 3" 6'- 3" 6'- 3" 6'- 3"

(SEE GENERAL NOTE 14 FOR
RAIL HEIGHT MEASUREMENT)

(NOMINAL LENGTH)-5"-8"
(NOMINAL LENGTH)-6’-0"

36"

10. POSTS SHALL NOT BE SET IN CONCRETE, OF ANY DEPTH.

11. SPECIAL FABRICATION WILL BE REQUIRED AT INSTALLATION LOCATIONS HAVING A CURVATURE OF LESS
THAN 150 FT. RADIUS.

== == 12. UNLESS OTHERWISE SHOWN IN THE PLANS, A COMPOSITE MATERIAL BLOCK THAT MEETS THE REQUIREMENTS
= = — — — — === - OF DMS-7210, "COMPOSITE MATERIAL POSTS AND BLOCKS FOR METAL BEAM GUARD FENCE" MAY BE
31" DIRECTION OF TRAFFIC SUBSTITUTED FOR BLOCKS OF SIMILAR DIMENSIONS. THE CONSTRUCTION DIVISION, TXDOT MAINTAINS A
MATERIAL PRODUCER LIST (MPL) FOR PRODUCERS OF MATERIALS CONFORMING TO DMS-7210 ONLY PRODUCERS
FINTSHED GRADE ON THE MPL MAY FURNISH COMPOSITE MATERIAL BLOCKS.

13. FOR THE LOW FILL CULVERT OPTION, POSTS LOCATED PARTIALLY OR WHOLLY BETWEEN PRECAST BOX CULVERT

|
" POST !
36 Woop - POS | UNITS, THE USE OF A CAST-IN-PLACE CONCRETE CLOSURE BETWEEN BOXES IS REQUIRED. THE LENGTH OF THE
|
|

(| (|
(| (|
(| " (|
[ 40" STEEL POST [ CAST-IN-PLACE CONCRETE CLOSURE SHALL ACCOMMODATE THE PLACEMENT OF THE LOW FILL CULVERT OPTION.
I I GUARDRATIL SEE CONCRETE CLOSURE DETAILS ON BRIDGE STANDARD SCP-MD.

- - 12" (TYP)

av s
i

ELEVATION BLOCK 1" X 1 4" 14. GUARDRAIL HEIGHT MEASUREMENT: WHEN THE GUARDRAIL IS LOCATED ABOVE PAVEMENT, MEASURE THE HEIGHT
18" MIN ~SLOTTED HOLES FROM THE PAVEMENT TO THE TOP OF THE W-BEAM RAIL. WHEN THE GUARDRAIL IS LOCATED UP TO 2 FT. OFF

MID-SPAN RAIL SPLICE
, . [~ ; — OF THE EDGE OF PAVEMENT OR FOR A PAVEMENT OVERLAY, USE A 10-FOOT STRAIGHTEDGE TO EXTEND THE
SHOWING A 25'- 0" SECTION OF W-BEAM RAIL. (SEE GENERAL NOTE 2) o Té K PAVEMENT/SHOULDER SLOPE TO THE BACK OF RAIL, MEASURE FROM THE BOTTOM OF STRAIGHTEDGE TO THE TOP
9

7 B A |i2- OF RAIL. FOR GUARDRAIL LOCATED DOWN A 10:1 SLOPE, MEASURE FROM THE NOMINAL TERRAIN.

26" - Yo" L,
¥ e e IR
SLOTTED HOLES AT &'-3" C-C *DbOST (S) MAY REQUIRE FIELD Ve T 9 T %"
OR 3'-1 4" C-C "Rayey! TRy
3 -1 Yyt MODIF ICATION TO ENSURE PROPER \

— | &

¥
avey | GUARDRAIL HEIGHT. N-W6 X 9 OR W6 X 8.5 STEEL POST CONNECTION TO
| | | STEEL POST CULVERT SLAB (USE WHEN THERE

) "
I V" 9" MIN. FILL DEPTH e IS LESS THAN 36" COVER OVER NOTE: TRANSISTIONS TO BRIDGE RAILS OR TRAFFIC BARRIERS.
‘ AL 12 Yo" CULVERT SLAB BN N CULVERT SLAB). SEE GF (31)TL3 TR STANDARD FOR HIGH-SPEED TL-3 TRANSITIONS.
o e N\ AL 7T 127x 127x Y SEE GF (31)TL2 TR STANDARD FOR LOW-SPEED TL-2 TRANSITIONS.
5 5 8 N J MﬂASTM AS72 GR 50) TOP PLATE

4 " " |- - Mﬁxl" DIA. HOLES FORMED
\/ 22" X Y- A%y 2t VARIES% V" OR CORED IN CONCRETE
(8) RAIL SPLICE SLOTTED HOLES (TYP)

HOLES (TYP) .
ELEVATION 25°- 0" (NOM.) W-BEAM SECTION 12% X 12" X V4" (ASTM A36) STEEL BOTTOMJ \ NOTE: TWO INSTALLATION OPTIONS.
PLATE WITH 1" DIA. HOLES REQUIRED WITH BOLT-THROUGH OPTION: REQUIRES A 6" MIN. SLAB THICKNESS.

NOTES: SEE GENERAL NOTE 2 FOR ALLOWABLE RAIL TYPES. BOLT-THROUGH INSTALLATION. 7" DIA (ASTM A449) HEAVY HEX BOLTS WITH TWO HARDENED

(@]

[amo]

P
[
[€n]

1668 |6

{oke HpHe

Design
Division
I Texas Department of Transportation Standard

SEE RAIL SPLICE DETAIL FOR REQUIRED HARDWARE. LOW FILL CULVERT POST WASHER EACH AND HEAVY HEX NUTS.
®
12 Yo" NOTE: BOLT LENGTH = SLAB PLUS 2 4" MIN. é

NOTE: 2" 2"
FOUR TYPES OF BUTTON-HEAD GUARD RAIL

BOLTS COME WITH A RECCESSED NUT.
SPLICE BOLT LENGTH

U U
4/a’ ‘4/“ 2. EPOXY ANCHOR OPTION: THIS OPTION MAY ONLY BE USED IF THE CULVERT
PLICE SLAB IS 9" MIN. THICK. THREADED ANCHOR RODS MUST BE %" DIA.
ASTM A449 OR A193 GRADE B7 WITH HEAVY HEX NUT, AND ONE HARDENED
¢ NG BOLT REQUIRED WASHER EACH. EMBED ANCHOR RODS 6" WITH HILTI HIT RE 500 EPOXY METAL BEAM GUARD FENCE
ADHESIVE. OTHER TYPE I1I CLASS C EPOXY ADHESIVES MEETING THE

| |
‘ & &
FBBO1 = 1 /4" ‘ ) : _— REQUIREMENTS OF DMS-6100, "EPOXIES AND ADHESIVES", MAY BE USED T|_ -3 MASH COMPL IANT
FBBOZ = 2" @]]—1 5" = & b = DIRECTION OF TRAFFIC IF IT CAN BE DEMONSTRATED THAT THEY MEET OR EXCEED THE STRENGTH
- b b 1
T T

VARIES

OF HILTI HIT RE 500 WITH THE SAME EMBEDMENT DEPTH AND THREADED
ROD DIA. FOLLOW THE MANUFACTURER’S REQUIREMENTS FOR INSTALLING
EPOXIED THREADED RODS. EXTEND RODS '/4" MIN. BEYOND NUT. GF (31 ) - 1 9

POST & BLOCK LENGT
FBBO3 = 10"
(8) %" X 1 /4" BUTTON HEAD SPLICE

FBBO4 = 18 MID-SPAN BOLTS WITH RECCESSED NUTS. NOTE: CULVERTS OF 25 FT. OR LESS, SEE GF (31)LS STANDARD FOR "LONG SPAN" OPTION. FILE: gf3119.don DN:TXDOT [cke KM [ow: VP [ck:CGL/AG

BUTTON HEAD BOLT RAIL SPLICE DETAIL (©TxpoT: NOVEMBER 2019 CONT [SECT JoB HIGHWAY
REVISIONS 2352 02 027 FM 2449

NOTE: SEE GENERAL NOTE 3 FOR NOTE: GF (31), MID-SPAN RAIL SPLICES ARE DIST COUNTY SHEET NO.

SPLICE & POST BOLT DETAILS. REQUIRED WITH 6°'-3" POST SPACINGS. DAL DENTON 53




“TEXAS ENGINEERING PRACTICE ACT". 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 8Y THE

DISCLAIMER:

972672022

FILE: T:\DENDES\Projects\FM2449\2352-02-027 Ponder [SD\PLANS\O8 ROADWAY DETAILS\STANDARDS\gf311s19, dgn

DATE:

NOTE: TOENAIL WITH ONE 16D GALV.

NAIL TO PREVENT BLOCK ROTATION.—

NOTE: SEE GF (31) STANDARD FOR
STANDARD LINE POSTS.

RECTANGULAR CRT POST
(6"X 8" X 6

3"
FINISHED -
GRADE — 25
fa
TITW N/
rd
2y 3" DIA.Aﬁfl 16"
HOLES \
1ryr v
[ | B
X X 40
1 1
1 1
1 1
1 1
L_J

POST LENGTH

LONG}

(6) CRT REQUIRED

SEE ELEVATION DETAIL FOR LOCATIONS

CULVERT

HEADWALL —

LATERAL OFFSET BETWEEN THE
GUARDRAIL AND THE CULVERT HEADWALL

D

1
~

-

) [ .

-

A e VS

DIRECTION OF TRAFFIC

GF (31) - LONG SPAN SYSTEM (PAID FOR BY THE EACH)

GENERAL NOTES

THE TYPE OF LINE POST (ROUND WOOD POST, RECTANGULAR WOOD POST, OR STEEL POST) WILL
BE AS SHOWN IN THE PLANS. THE EXACT POSITION OF THE TRANSITIONS SHALL BE AS SHOWN
IN THE PLANS OR AS DIRECTED BY THE ENGINEER. STEEL POSTS TO BE GALVANIZED IN
ACCORDANCE WITH ITEM 445, "GALVANIZING."

RAIL ELEMENT SHALL MEET ALL REQUIREMENTS OF ITEM 540, "METAL BEAM GUARD FENCE" EXCEPT
AS MODIFIED ON THE PLANS., THE CONTRACTOR MAY FURNISH RAIL ELEMENTS OF 12°- 6" OR
25°- 0" NOMINAL LENGTHS.

RAIL POST HOLES ARE OFFSET 3'- 1 !," FROM STANDARD GUARDRAIL TO ACCOMMODATE THE
MIDSPAN SPLICING.

BUTTON HEAD "POST BOLTS & NUTS" SHALL MEET THE REQUIREMENTS OF (ASTM A307), AND SHALL
BE OF SUFFICIENT LENGTH TO EXTEND THROUGH THE FULL THICKNESS OF THE NUT AND %" WASHER
(FWC16a) AND NO MORE THAN 1" BEYOND IT.

FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH ITEM 445,
"GALVANIZING", FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.

WHERE SOLID ROCK [S ENCOUNTERED, CONTACT THE DESIGN DIVISION FOR ADDITIONAL GUIDANCE.
(512) 416-2678

POSTS SHALL NOT BE SET IN CONCRETE, OF ANY DEPTH.
REFER TO GF (31) STANDARD SHEET FOR ADDITIONAL DETAILS.

FLAME CUTTING OF HOLES IN GUARDRAIL SHALL NOT BE PERMITTED. IF YOU ENCOUNTER MIS-ALIGNED
BOLT HOLES IN GUARDRAIL CONTACT THE DESIGN DIVISION FOR ADDITIONAL INFORMATION & OPTIONS.

50 -0"
NOTE:
STANDARD LINE SPAN ALL GUARDRAIL SPLICES ARE LOCATED
POST INSTALLATION BETWEEN THE 6°-3" POST SPACINGS. —
AT 6°'- 3" POST STANDARD LINE
SPACING ] POST INSTALLATION
A 25°- 0" (W-BEAM RAIL ELEME 25°- 0" (W-BEAM RAIL ELEMENT) AT 6'- 3" POST
[—— SPACING
A 3°-1 Yo 6'- 3" 12" 12" 6°'- 3" 3.1 Yy 3.1 Yy
MIN, MIN.
S E—— T T ﬂ T T S EE—
b | | | | | a : | L | |
FINISHED GRADEAw\\
=E EE =M SE 7T W e o 7T W
N % i FILL DETERMINED AT LOCATION Ol Ol Lo
] ] Ll pmm e e e e e e e e e e e e e e e e e == - [ L L
- |- 40" TYP - N b N FlH Fo
1l N 1l N 1l 40" TvP I I
1 1 [ T e r———-——-=—-=—-=-=-=-=-=--- AN 1l I o
1l N 1l | NN 1l I o
L L|J I A 4 NN L|Jd Lid L
/s 7 | RN
’ 7 I ANERN
le—— (3) CRT POSTS AT EACH—— | / AN la—(3) CRT POSTS AT EACH ——
END OF LONG SPAN I AN END OF LONG SPAN
| ANERN
I NN
4 NN 3@ Design
2’ I MO Dwg%n
(— | \ I Texas Department of Transportation Standard
/l\---7T -~ -~ -"-"-"-"-/-"-"-"-"-"=-"-"-"-"-"-"---=- - -"-"-"-"-"=-"-"-"-"-"-"=-"-""-";°--" -~ -~/ =- =/~ N I |
-— - -9, - -

ELEVATION DETAIL

LONG SPAN GUARDRAIL

METAL BEAM GUARD FENCE

______ L LONG SPAN

TL-3 MASH COMPL IANT
GF (31)LS-19

FILE: gf311s19, dgn pnsTxDOT [cks KM Jows VP JeksCOL/AG
(©)Tx00T: NOVEMBER 2019 CONT |SECT JOB HIGHWAY
REVISIONS 2352/ 02 027 FM 2449
DIST COUNTY SHEET NO.
DAL DENTON 53A




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

THE USE OF THIS STANDARD IS GOVERNED BY THE “TEXAS ENGINEERING PRACTICE ACT".
TXDOT ASSUMES NO RESPONSIBILITY FOR THE CONVERSION OF THIS STANDARD TO OTHER FORMATS OR FOR INCORRECT RESULTS OR DAMAGES RESULTING FROM 1TS USE.

DISCLAIMER:
T: \DENDES\Projects\FM2449\2352-02-027 Ponder [SD\PLANS\08 ROADWAY DETAILS\STANDARDS\srg+1221.dgn

DATE: 9/19/2022

FILE:

ROUNDED END SECTION— (% SEE GENERAL NOTE 15 REGARDING ANCHOR POST 1, AND PAYMENT OF SYSTEM)

POIST _ —¢1) W-BEAM BLOCK-OUT (6" X 8" X 14")
YA (YA "
(1) 6" X 8" X 22" THRIE-BEAM BLOCK-OUT [[TEM S //"’ BCT TIMBER (572" X 72" X 46™)  [[TEM T
6. 3=  PAYMENT LIMITS Z (1) %" X 18" H.G.R. BOLT WITH NUT [ITEM A13
9'- 4" DOWNSTREAM CRT TIMBER POST 6" X 8" X 72" [ITEM R r ~bep=""" (1) %" FLAT WASHERS[ITEM A6
W-BEAM ANCHOR TERMINAL a8 Vy", 1
2-SPACE 12GA. (DAT) . (2 /2") DIA.WEAKENING HOLE
[RWM220]| posT — (2) %" X 18" H.G.R. BOLTS & NUTS [[TEM A13 | o
2 /(2) 5" FLAT WASHERS [ITEM A4 N FINISHED GRADE
5y "
i 6 1 3 METAL FOUNDATION TUBE \\m %" X 10" HEX BOLT A307 (GRD.S5)[ITEM A9
. 6" X 8" X ¥g" X 12" (1) %" RECESSED H.G.R.NUT[ITEM A7]
o I 72" o \(1) %" FLAT WASHER [ITEM A§
72" Co
[ POST —— : > (2) 5" X 7 Yo" HEX BOLT A307 (GRD.S5)[ITEM A8
o Vp" TUBE 8 2 .
3 40" O (2) 3 Y2" DIA. WEAKENING HOLES EMBEDMENTJ/ (2) %" RECESSED H.G.R.NUT[ITEM A7
1270 g o D DEPTH
W-BEAM 6y 3 Lo NOTE: INSTALL TWO %" BOLT ASSEMBLIES IN
4-SPACE 12GA — TUBE BEFORE PLACING IN HOLE. USED
: FOR TIMBER POST REST-STOP.
[ POST —— CRT TIMBER POSTS 7-8
4 NOTE: BCT TIMBER POSTS WITH METAL FOUNDATION TUBES
SEE SPECIAL APPLICATION NOTES ON SHEET 3 OF 3. ——19-10-11-12-13-14]
CRT POST WILL REQUIRE AN ADDITIONAL ¥ " HOLE
F 6 L 3v TO ACCOMMODATE THE 22" LONG BLOCKOUT.
6" X 8" X 14" ROUTED W-BEAM BLOCK-OUT [ITEM Q NOTE: NOTE:
oqe (L POST —1 FOR [-BEAM (POST 15) [[TEM V] FOR [-BEAM (POST 16) [[TEM X
9W_BE‘AM2 5 W6X8.5 X 72" I1-BEAM STEEL POST (WIDE FLANGE)[ITEM P] USE (1) 6" X 8" X 14" USE (1) 6" X 8" X 18"
2-SPACE 12GA. / - . ROUTED WOOD BLOCK-OUT [[TEM AQ ROUTED WOOD BLOCK-OUT [TEM AG
RWM22a 6’ - 3" — (1) %" X 10" H.G.R. BOLT WITH NUT [ITEM A12] (1) H.G.R. BOLT & NUT (1) H.G.R. BOLT & NUT
4”‘ ¥
; 3 (1) %" X 10" H.G.R. BOLT
L t4 POST —1 "
7] g 6 31 WITH NUT ITEM A12
6~ 4 72m o FINISHED GRADE .
66° < Yo" ASYMMETRIC 6'- 4" 72" FINISHED GRADE
(RWTO1a) 40" D L
F L 0"
N “PO7ST ] e : 3\wexa.5 X 84"[ITEM W
72 LONG ! (WIDE FLANGE)I-BEAM STEEL POST
6'- 3" 1-BEAM (WIDE FLANGE) STEEL POSTS 3-4-5-6 L
o 84" LONG
12°- 6 1-BEAM WIDE FLANGE STEEL POSTS 15-16
THRIE-BEAM posT — -
4-SPACE 12GA. 8 -
RTMO4a NOTE: SEE SHEET 2 OF 3 FOR GROUND SLOPE DIMENSIONS.
6'- 3" ROUTED W-BEAM ROUTED THRIE-BEAM
BLOCK-0UT BLOCK-0UT
6" X 8" X 14" 6" X 8" X 18" (1) %" X 10" H.G.R.
" 1$pPOST —L LTEM.a BOLT WITH NUT
9 NOTE: SEE SHEET 2 OF 3 FOR (DRUMS 1 THRU 6). . [TEM A2
8" LSl (1) %" X 10" H.G.R. 8" 6" [
< }9@/ BOLT WITH NUT /
pOST (2) 12°- 6" THRIE-BEAM RAILS 14" LTEM A12 =
; ROLLED TO A 16° RADIUS s | 18"
POST 9 TO POST 13 L
57 &7 Cﬁ/J
(MASH TL-2 COMPLIANT)
—W6 X 8.5 -BEAM W6 X 8.5 [-BEAM TESTED TO MASH TL-2 WITH A 3:1 SLOPE
~— POST  POST  POST  POST BB (72" _LENGTH) (84" LENGTH)
90° Y 13 14 15 16 N\ ITEM P AL TTEM W SHEET 1 OF 3
° At ® Design
- 7\ 77777777777777777777 H @ H @ B E | BRIDGE RAIL | =t Division
fos ‘ ‘ = J POST 3-4-5-6-15 POST 16 I Texas Department of Transportation Standard
\ 3TV | 36 | 37 Yy ALIGNMENT LINE INSTALLATION DETAIL TL-2
ALIGNVENT L INE TANGENT WITH ROUTED WOOD BLOCK-OUT WITH WIDE FLANGE STEEL POST
TANGENT WITH w BRIDGE FACE NOTE: SHORT RADIUS GUARDRAIL
BRIDGE FACE L : " _
12 - 6 POST SYSTEM USES TWO TYPES OF 14" WOOD BLOCK-OUTS. MASH COMPL IANT
(1) THRIE-BEAM RAIL FOR CRT & BCT WOOD POSTS USE: (PDBOI1aq)
4-SPACE 12GA. FOR [-BEAM STEEL POSTS USE: (PDBO1b)
[TEM M POST (3-4-5-6)  USE: 14" BLOCK-OUT (PDBO1b) SRG(TL-2) -21
POST (7-8) USE: 22" BLOCK-OUT (PDB02) FILE: srgti22l TXDOT [CK:KM_ [DN:VP [ex:coL
(1) THRIE-BEAM TERMINAL CONNECTOR (PRIMARY ROAD) [ITEM O|— POST (9 THRU 14) USE: 14" BLOCK-OUT (PDBOla) © TxDOT: FEBRUARY 2021 CONT[sECT|  JoB HIGHWAY
NOTE: USE THRIE-BEAM TERMINAL CONNECTOR (RTEOIb) POST (15) USE: 14" BLOCK-OUT (PDBOID) REVISIONS 2352( 02 | 027 FM 2449
WITH (50 DEGREE BOLT SLOTS). POST (16) USE: 18" BLOCK-OUT (PDBON) DIsT COUNTY SHEET No.
DAL DENTON 54




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

THE USE OF THIS STANDARD IS GOVERNED BY THE “TEXAS ENGINEERING PRACTICE ACT".
TXDOT ASSUMES NO RESPONSIBILITY FOR THE CONVERSION OF THIS STANDARD TO OTHER FORMATS OR FOR INCORRECT RESULTS OR DAMAGES RESULTING FROM 1TS USE.

DISCLAIMER:
T: \DENDES\Projects\FM2449\2352-02-027 Ponder [SD\PLANS\08 ROADWAY DETAILS\STANDARDS\srg+1221.dgn

DATE: 9/19/2022

FILE:

DOWN STREAM ANCHOR TERMINAL (DAT) NOTE: USE THRIE-BEAM TERMINAL CONNECTOR (RTEO1b)
NOT SHOWN FOR CLARITY WITH (50 DEGREE BOLT SLOTS).
(1) THRIE-BEAM TERMINAL CONNECTOR (PRIMARY ROAD) [[TEM O
36" MIN
/DITCH PROFILE FOLLOWS GUARDFENCE. |
I \ NOTE: HARDWARE USED AT TERMINAL CONNECTOR [[TEM O
28" -6 Yo" T3 (12) %" X 2" H.G.R. BOLTS WITH
M ; (1) THRIE-BEAM RAIL %" RECESSED M.G.R. NUTS- LTEM AT2
4-SPACE 12GA. (12) RECTANGULAR WASHERS
: | [TEM M
NOTE: ’—‘ |
‘ 55-GALLON DRUMS ARE CONSTRUCTED OF HIGH-DENSITY Ttz <
22° -3 1y POLYETHYLENE. SEE GN 13 FOR SPECIFIC MATERIAL 2= e A
2 8 INFORMAT ION. \ - - )
N = ® o
3 \ = e
1 PLACE DRUMS APPROXIMATELY 1" AWAY FROM THE BACK \ | -~
36" MIN| OF RAIL. DRUMS 2-3-5-6 ARE CENTERED BETWEEN GUARD \ NOTE: SEE TXDOT'S EXISTING THRIE-BEAM TRANSITION
FENCE POSTS. SEE DIMENSIONS FOR PLACEMENT. . STANDARD FOR INSTALLATION GUIDANCE.
e ! \ DETAIL A\
16" - Y2 G o [T 1
i 2°-1" DRUM LOCATION DIMENSIONS /\ _ ‘
] BOTTOM OF \ /(5) %" DIA. (ASTM) A325 OR A449) HEAVY HEX BOLTS & NUTS [ITEM A15-A17
351 MAX SLOPE N '(10), 1 ¥a" O.D. HARDENED FLAT WASHERS. (2 WASHER UNDER EACH NUT) [[TEM A6
DRUMS 2-3 CENTERED S -
107 <2\ BETWEEN POSTS ~_ NOTE: TO ACCOMMODATE THE THRIE-BEAM TERMINAL CONNECTOR AT THE
I DRUMS 5-6 CENTERED ROADWAY BRIDGE RAIL. DRILL (5) 1" DIA. HOLES. USE CONNECTOR
BETWEEN POSTS PLATE FOR HOLE LOCATION TEMPLATE.
DRUM DIMENSION
g opn 101 MAX SLOPE NOTE: BOLTS SHALL BE OF SUFFICIENT LENGTH TO EXTEND THROUGH
62" N\ BEHIND RAIL THE FULL THICKNESS OF THE BRIDGE-RAIL, WASHER & HEX NUT.
‘ ‘ FOR BARRELS INSTALL WITH BOLT HEADS ON TRAFFIC-SIDE. (LENGTH OF THE
N 3 : 3 1 . 36" MIN BOLTS SHALL BE VERIFIED BY CONTRACTOR PRIOR TO ORDERING.)
90° 22" . N TN 7
| L 3 : H <:i> H <fi> A PRIMARY ROADWAY BRIDGE-RAIL DETAIL
I ot TSN, [ : % % | BRIDGE RAIL | o
T 3 3 e ‘ : : =
NOTE: L : : 13 14 15 16

SEE BRIDGE CONNECTION
GUARDFENCE BEND IS 90°
DETAIL A\

2oty N

R . . .
AL IGNMENT LINE & < & in - € - ALIGNVENT L INE
TBARNIGDEGNET F"ZICTEH BRIDGE FACE
POST PLACEMENT DETAILS
W-BEAM BLOCK-OUT BCT TIMBER POST . )
6" X 8" X 14" (PDBOla [ ITEM T (8) ZE X 2" HEX BOLTS
“CABLE™ (16) 78" FLAT WASHERS MODIFIED BCT TIMBER POST
ITEM V _ CABLE . Vs
TTEM.V .J:l.: 7 . .o~ .J:l.‘ 7 éARNACCHK%RT h . /(8 %" RECESSED H.G.R. NUTS 5" X T Yo" X 48 Vy"
. 4 ‘e * ITEM A5-A6-AT e
(2) 5" X 18" GUARDRAIL . 7.:.37.V 4/ ITEM A4 /) USE PLASTIC PULL TIE TO . (MASH TL-2 COMPL [ANT)
BOLTS WITH NUTS . . . \ s L | PREVENT PLATE ROTATION e TESTED TO MASH TL-2 WITH A 3:1 SLOPE
- e ® o ]
ITEM A13 b P p= / °
: - \\ g , BCT BEARING . : 2 '/>" WEAKENING HOLE SHEET 2 OF 3
~_ - l -_ PLATE e ' ,USED FOR BCT PIPE SLEEVE
> NOTE: INSTALL (1) FLAT WASHER 8" X 8"X %" \a [ITEM A3] %’ Design
Lo UNDER EACH BOLT HEAD. ) Division
Lo ITEM A2 — I Texas Department of Transportation Standard
- - e | N o B s
pETAIL AL || - SHORT RADIUS GUARDRAIL
(2) %" X 7 /2" HEX BOLTS ?S;'E;LL ONE FLAT WASHER ON MASH COMPL IANT
BCT METAL - (4> %" FLAT WASHERS BCT FOUNDATION &/ THE BOLT-HEAD SIDE AND ONE
FOUNDATION TUBES L (2) %" RECESSED H.G.R. NUTS TUBE ‘ WASHER ON HEX-NUT SIDE. SRG (TL-2) -21
Lo ITEM A8-A6-A7 - -
Do SHOWN AT POST 10 & POST 12 FILE: srgflz2l TXDOT [CK:KM_ [DN:VP [ex:coL
BRI BRI BCT TIMBER POST WITH ©T><DOT: FEBRUARY 2021 CONT|SECT JOB HIGHWAY
SHOWN AT SHOWN AT METAL FOUNDATION TUBE REVISIONS 2352| 02 027 FM 2449
POST 10 & POST 12 POST 9 & POST 13 DIST COUNTY SHEET NO.
DAL DENTON 55




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.

THE USE OF THIS STANDARD IS GOVERNED BY THE “TEXAS ENGINEERING PRACTICE ACT".

DATE: 9/19/2022

T: \DENDES\Projects\FM2449\2352-02-027 Ponder [SD\PLANS\08 ROADWAY DETAILS\STANDARDS\srg+1221.dgn

FILE:

O

TL-2 DOWNSTREAM
ANCHOR TERMINAL
(PAYABLE BY EA.)

(DAT)

TL-2 SHORT RADIUS GUARDRAIL
COMPLETE SYSTEM (INCL DAT)
A (ALL PAY [TEMS)

ITEM

ALL LARGE & SMALL COMPONENT DESCRIPTIONS

ITEM

QTY

>

POST

1

& 2 BCT TIMBER (5 V2" X 7 2" X 48 !/4") (PDFO1)

A

POST

1

& 2 BCT TUBE (6" X 8" X 3" X 72" LENGTH) (PTEO5)

POST

1

& 2 CHANNEL STRUTS (C3 X 5 X 80") A36

POST

1

SHELF ANGLE BRACKET (6" X 7 /5" X !/4") SEE DAT DETAIL

=[N |IN N

POST

1

BCT POST SLEEVE (FMMO2a)

POST

1

BCT CABLE BEARING PLATE (3" X 8" X 8") (FPBO1)

BCT CABLE ANCHOR ASSEMBLIES (3" X 6'-6 ¥ " LENGTH) (FCAO1)

W-BEAM RAIL (ROUNDED END ANCHOR-TYPE) 12GA. (RWEO3a)

W-BEAM RAIL (LENGTH 9°-4 '4") 12GA. (RWM22a)

= | T|O| MmO O W

W-BEAM RAIL (LENGTH 12'-6") 12GA. (4 SPACE) (RWMO4aq)

W-BEAM RAIL (LENGTH 9'-4'>") 12GA. (RWM22a)

W-BEAM TO THRIE-BEAM ASYMMETRIC RAIL (RWTOla). (LENGTH &'-4")

THRIE-BEAM RAIL (LENGTH 12°-6") 12GA. (4 SPACE) (RTMO4a)

THRIE-BEAM RAIL (LENGTH 12°-6") 12GA. (16’ RADIUS) (RTMO2a)

THRIE

BEAM RAIL (TERMINAL CONNECTOR) (BRIDGE-RAIL) (RTEO1D)

POSTS

3,4,5,6 I1-BEAM POSTS (LENGTH W6X8.5 X 72") (PWEO1)

POSTS

3,4,5,6,15 ROUTED W-BEAM BLOCK-OUTS (6" X 8" X 14") (PDBO1b)

POSTS

7,8 CRT TIMBER POSTS (LENGTH 6" X 8" X 72") (PDEOQ9)

POSTS

7,8 THRIE-BEAM BLOCK-QUTS (6" X 8" X 22") (PDBO2a)

POSTS

9,10,11,12,13,14 BCT TIMBER (5 '2" X 7 !Y2" X 46") (PDF0O4)

POSTS

9,10,11,12,13,14 BCT TUBE (6" X 8" X %" X 72") (PTEOS)

POSTS

9,10,11,12,13,14, W-BEAM BLOCK-OUTS (6" X 8" X 14") (PDBO1qQ)

POSTS 15,16 I-BEAM POSTS (LENGTH W6X8.5 X 84") (PWEO7)

POSTS

16 ROUTED THRIE-BEAM BLOCK-OUT (6" X 8" X 18") (PDBO1)

> IX EI<|ClAWVDTIOV IO ZIZT|rx||=IT|OMmMm|OO | @

MODIFIED BCT CABLE ANCHOR ASSEMBLIES (3" X LENGTH 5'-5")

>
N

BCT CABLE BEARING PLATE (34" X 8" X 8") (POST 10 & POST 12) (FPBO1)

>
w

BCT CABLE POST SLEEVE (POST 10 & POST 12) (FMMO2)

>
D

BCT CABLE ANCHOR BRACKET (AT POST 9 & POST 13) (FPAOI1)

>
(]

5/8"X

2" HEX BOLTS A307 GRD.5 (FOR CABLE ANCHOR BRACKETS)

A5

>
o)}

%" FLAT WASHER A307 GRD.5 (1 WASHER UNDER BOLT & 1 WASHER UNDER NUT)

Ab

18

>
]

%" RECESSED H.G.R. NUTS (FOR ALL %" BOLTS)

AT

20

>
@

5/8"

7 2" HEX BOLTS A307 GRD.5 BCT POSTS (9-10-11-12-13-14)

Ags

>
[te]

5/8"

10" HEX BOLTS A307 GRD.5 BCT POSTS (9-10-11-12-13-14)

A9

1 /4" H.G.R. BOLTS SPLICES AT POST (2-3-4-5-6-7-9-11-13) (FBBO1)

A10

Al1 | 5

2" H.G.R. BOLTS (ROUND TERM-POST 10-END SPLICE) (FBBO2)

X
X
A0 | %" X
X
X

A2 | 5%

10" H.G.R. BOLTS (I-BEAM POSTS RAIL & BLOCKOUT) (FBBO3)

A12

A3 5% X

18" H.G.R. BOLTS (POSTS 9,10,11,12,13,14) (FBB04)

A14 | RECTANGULAR WASHERS (FWRO03) (FOR TERMINAL CONNECTOR RTEO1b)

A15 | 7%&" X (LENGTH VARIES) HEX BOLTS A325 OR A449 GR.5

A16 |1 ¥" 0.D. HARDENED FLAT WASHER A325

A17 | %" HEX NUT GR.5 A325

A18 | 55 GALLON DRUM - FILLED WITH SAND 700-715Ibs.

SPECIAL APPLICATION NOTES.

1. THIS IS A MASH COMPLIANT TL-2 SHORT RADIUS GUARDRAIL SYSTEM 31

INCHES TALL.

THE SYSTEM REQUIRES

ITEM |TOTAL OTY
A 2
B 2
c 2
D 1
E 1
F 1
G 1
H 1
1 2
J 1
K 1
L 1
M 1
N 2
o] 1
P 4
Q 5
R 2
S 2
T 6
u 6
v 6
w 2
X 1
Al 2
A2 2
A3 2
A4 2
A5 24
A6 48
A7 152
A8 12
A9 6
A10 72
Al 18
A12 10
A3 10
A4 12
A15 5
A16 10
AT 5

A8 6

A MINIMUM PLACEMENT FOOTPRINT OF 35° ALONG THE PRIMARY ROAD AND 30’ ALONG THE SECONDARY DRIVEWAY.

2. THE SYSTEM ALSO REQUIRES A MINIMUM 3° WIDE (WORK ZONE) DIRECTLY BEHIND THE GUARDRAIL SYSTEM, WITH

A SLOPE AT 1V:10H, FROM THERE A 3:1 SLOPE IS RECOMMENDED. SEE SHEET 2 OF 3 FOR SLOPE DETAILS.

3. NOTE FOR INSTALLER: THE TWO (2) CRT POSTS ITEM (R), AT POST LOCATIONS 7 & 8.),
USING A ¥" X 10" LONG SPADE BIT DRILL ONE (1) ADDITIONAL HOLE
7-%" DIRECTLY BELOW THE EXISTING TOP HOLE TO ACCOMMODATE THE HARDWARE FOR THE 22" LONG BLOCKOUT.

THE FOLLOWING FIELD ADJUSTMENT.

WILL REQUIRE

OPTION FOR ADDITIONAL ¥ " HOLE. THE 22" LONG BLOCKOUT (PDBOl1a) IS MANUFACTURED WITH TWO %" DRILLED

HOLES FOR THE POST HARDWARE,
%" HOLE.

USE THE BLOCKOUT'S PRE-DRILLED HOLE AS A GUIDE FOR THE BOTTOM 7" HOLE.

THEREFORE THE BLOCKOUT CAN BE USED AS A TEMPLATE GUIDE FOR THE BOTTOM
AFTER INSTALLING THE CRT POST USE THE TOP HOLE TO MOUNT THE 22" LONG BLOCKOUT TO POST,

* 15,

GENERAL NOTES

FOR ADDITIONAL INSTALLATION INFORMATION AND GUIDANCE CONTACT: TEXAS DEPARTMENT OF TRANSPORTATION,
(TXDOT'S DESIGN DIVISION). (512) 416-2678. THE EXACT POSITION OF MBGF SHALL BE SHOWN ELSEWHERE
IN THE PLANS OR AS DIRECTED BY THE ENGINEER. THE SIGHT DISTANCE OF THE INSTALLATION WILL NEED TO
BE VERIFIED WITH RESPECT TO THE SPECIFIC SITE PLACEMENT.

STEEL POSTS ARE NOT PERMITTED AT CRT OR BCT POST POSITIONS.

RAIL ELEMENT SHALL MEET THE REQUIREMENTS OF ITEM 540, "METAL BEAM GUARD FENCE" EXCEPT AS MODIFIED
ON THE PLANS. THE CONTRACTOR MAY FURNISH RAIL ELEMENTS OF 12 2" OR 25 FOOT NOMINAL LENGTHS.

BUTTON HEAD "POST" BOLTS (ASTM A307) SHALL BE OF SUFFICIENT LENGTH TO EXTEND THROUGH THE FULL
THICKNESS OF THE NUT (ASTM A563) AND TYPE A (1 ¥" 0.D.) WASHER AND NOT MORE THAN 1" BEYOND IT.
BUTTON HEAD “"SPLICE" BOLTS (ASTM A307) ARE 3%" X 1 '/4™ OR 2" LONG AT TRIPLE RAIL SPLICES WITH

A DOUBLE RECESSED NUT (ASTM A563).

FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH ITEM 445, "GALVANIZING."
FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.

CROWN SHALL BE WIDENED TO ACCOMMODATE THE METAL BEAM GUARD FENCE.
THE LATERAL APPROACH TO THE GUARD FENCE, SHALL HAVE A SLOPE RATE OF NOT MORE THAN 1V:10H.
IT IS NOT RECOMMENDED THAT GUARD FENCE BE PLACED IN THE VICINITY OF CURBS.
GUARDRAIL POSTS SHALL NOT BE SET IN CONCRETE, OF ANY DEPTH.
SPECIAL RAIL FABRICATION WILL BE REQUIRED FOR THRIE BEAM RAIL RADIUS (ITEM J).

ALL MATERIAL AND WORK INVOLVED IS SUBSIDIARY TO SHORT RADIUS BID ITEM, INCLUDING, BUT NOT LIMITED
TO FOUNDATIONS, GRADING, THRIE BEAM RAIL, SAND DRUMS, AND OTHER PARTS.

ALL CABLE ASSEMBLIES SHOULD BE TAUT AFTER INSTALLATION. WHEN CABLES ARE MANIPULATED BY HAND THE
CABLES SHOULD NOT MOVE MORE THAN 1" IN ANY DIRECTION PERPENDICULAR TO THE CABLE.

THE DRUMS ARE EAGLE MODEL 1656 FILLED WITH 715 LB (+/-15) SAND WITH THE PLASTIC LEVER-LOCK; OR AN
APPROVED EQUIVALENT. THE APPROXIMATE HEIGHT OF THE DRUM IS 37" (+/-).

WHEN THE SHORT RADIUS SYSTEM IS TERMINATED BY A DAT, REFER TO THE LATEST DAT STANDARD FOR INSTALLATION
OF THE DAT SYSTEM. IF THE SYSTEM IS TERMINATED BY ANOTHER END TERMINAL SYSTEM, REFER TO THE
CORRESPONDING END TERMINAL STANDARD.

WHEN THE PLANNED LOCATION OF POST (1) IS WITHIN THE RIGHT-OF-WAY AND WITHIN THE CLEAR ZONE OF THE
DIRECTION OF THE OPPOSING TRAFFIC, AN APPROPRIATE CRASHWORTHY END TERMINAL SHALL BE INSTALLED IN PLACE
OF THE DOWNSTREAM ANCHOR TERMINAL (DAT). THE PAYMENT OF THE COMPLETE SHORT RADIUS SYSTEM WITH A DAT AT
THE TERMINUS WILL BE WITH BID ITEMS: 540 6016 DOWNSTREAM ANCHOR TERMINAL SECTION, AND 540 6046

TL-2 31" SHORT RADIUS (W/0 DAT). THE PAYMENT OF THE SYSTEM TERMINATED BY A CRASHWORTHY END TERMINAL
(IN LIEU OF THE DAT) WILL BE WITH BID ITEMS: 540 6046 TL-2 31" SHORT RADIUS (W/0 DAT), AND

544 6001 GUARDRAIL END TREATMENT (INSTALL).

TESTED TO MASH WITH A 3:1 SLOPE OR SHALLOWER IS PREFERABLE IN THE LIMITS OF THE TOP AND BOTTOM
OF THE SLOPE AS SHOWN IN THE PLAN VIEW. IF FIELD CONDITIONS REQUIRE A STEEPER SLOPE, THIS MAY BE
ALLOWABLE UP TO A 2:1 SLOPE. CONTACT THE DESIGN DIVISION FOR ADDITIONAL GUIDANCE.

—NOTE: SEE SHEET 1 OF 3.

(MASH TL-2 COMPLIANT)
TESTED TO MASH TL-2 WITH A 3:1 SLOPE

SHEET 3 OF 3
—%%%?‘ ’ Design
Division
I Texas Department of Transportation Standard

SHORT RADIUS GUARDRAIL
MASH COMPL IANT

SRG(TL-2) -21

FILE: srgflz2l TXDOT [CK:KM_ [DN:VP [ex:coL
(© TxDOT: FEBRUARY 2021 CONT[SECT|  JoB HIGHWAY
REVISIONS 2352| 02 027 FM 2449

DIST COUNTY SHEET NO
DAL DENTON 56




NO WARRANTY OF ANY KIND [S 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 1S GOVERNED BY THE "TEXAS ENGINEERING PRACTICE ACT".

DISCLAIMER:
T: \DENDES\Projects\FM2449\2352-02-027 Ponder ISD\PLANS\08 ROADWAY DETAILS\STANDARDS\gf31ms19.dgn

DATE: 9/19/2022

FILE:

Note: See SGT standard sheets for
proper installation and length Minimum 1°-10" beyond
of need requirements. guard fence Approx. 5 -0" 50’ Approach Taper of Grading or Mow Strip

posts 57 _10" | |
[—‘3'—6" Typical {_——_——_— ——_——_——\ | |

N / | A

18" x 18" min. or
18" dia. min.
leave-out

Offset
Varies

Edge of .
<5> Pavement Direction of Traffic Grading or approved
Mow Strip (1V : 10H or Flatter)
MBGF or MBGF Transition Length varies. Adjust Mow Strip width accordingly when offset is used. (offset "option" shown) f\d
GRADING AND MOW STRIP AT GUARDRAIL END TREATMENTS Note: Site Condition(s)
Reinforced Concrete Site conditions may exist where grading is required
or Asphaltic Pavement A — for the proper installotion of metal guard fence and
Mow Stri Approved Post end treatments.
p (See General Note 4)

Approoch grading or mow strip maoy be decreased
or eliminated, as directed by the Engineer.

olg 2 <
m§ é H" é é é ﬁ GENERAL NOTES
] “ " - - - 1. This mow strip design is for use with metal beam guard fence, guord fence transitions,
I . I . ond guard fence end treatments. See applicable GF (31) MBGF or GF(31) Transition Standard
sheet for additional information.
18" x 18" min. or A; 2. Mow strips shall be reinforced concrete with (wire mesh or synthetic fiber), as shown on
18" dia. min. — W-Beam Edge of the plans and will be paid for under the pertinent bid item. Reinforced concrete shall be
leave-out PLAN Pavement placed in ?ccordonce with I[tem 432, "Riprap." $he use of the synthetic fiber in lieu of
—_— . steel reinforcing is acceptable, provided the fiber producer is on the Department Material
GF (31) shown with Mow Strip . . . . PR
//‘\ (See GF (31) standard sheet for Producer List (MPL), maintained by TxDOT, Construction Division.
: proper installation) Reinforced Concrete 3. The leave-out behind the post shall be a minimum of 7".
Approved Post Mow Strip
| (See General Note 4) 4. Only steel (W6 x 8.5 or W6 x 9.0), or 7 !Y," Dia. round wood posts are acceptable for use
in the mow strip. See GF(31) Stondard for additional details.
Edge of - Grout mixture
Pavemen+ Q N (See General Note 8) 5. Other curb placement options may be used. Curbs are not considered part of the
e . mow strip and will be paid for under other pertinent bid item.
Reinforced Concrete .
///r_ Mow Strip <%> <%> © g 6. Thickness of the mow strip will be 4".
~ v
> ; , ™3 7. The limits of payment for reinforced concrete will include leave-outs for the posts.
| I 7n 15" 8. The leave-outs shall be filled with a Grout mixture consisting of: 2719 pounds sand,
- | - sual , 188 pounds Type 1 or Il cement, aond 550 pounds of water per cubic yord, with a 28-day
ala | Im'” usu compressive strength of opproximately 230 psi or less. Provide grout with a consistency
S:f W—Beum——// \\__ that will flow into and completely fill all voids. Due to auger size, larger leave-out
2la | | * . Edge of dimensions are occeptable from both an impact performance and maintenance repair stondpoint
il | | Slope to drain Fill leave-out with avement (Suggested Maximum leave-out of 20"). Payment for furnishing and placing the grout mixture
§§g | | Grout mixture will be subsidiary to the pay item of riprap mow strip.
| | (See General Note 8)
| |
S - MOW STRIP DETAIL
- Reinforced Concrete Mow Strip
SECTION A-A with 18" x 18" Square or
Typical 18" Dia. minimum |eave-out.
)
I //\\ Grout mixture
| I (See General Note 8)
I Grout mixture I i . %G Design
(See General Note 8) | N Reinforced Concrete Division
: Grout mixture See CCCG Mow Strip I Texas Department of Transportation Standard
Py B (See General Note 8) g:ggd$;ge:°r-~_
See CCCG Reinforced Concrete n
*_ / Mow Strip ~ — . / METAL BEAM GUARD FENCE
Standard for . :
Curb Types —_ §§\§§*r See CCCG Reinforced Concrete : : 4"
” _ . IR -
LL Standard for * //_ Mow Strip | 7" 15" (MOW STRIP)

| 15" Curb Types
=y

min usual

e T e TL-3 MASH COMPLIANT
: ' I 70 15" : * Siope to drain
* Siope to drain | usual GF (3] )MS— 1 9

min
|
|
CURB OPTION (1) I * Slope to drain CURB OPTION (3) FILE: gf31ms19.dgn ON: TXDOT | ks KM ‘DW:VP ‘CK:CGL/AG
. - 3 3 (©71xp0T: NOVEMBER 2019 CONT |SECT JoB HIGHWAY
This option will increase the post CURB OPTION (2) REVISIONS 2352/ 02 027 FM 2449

embedment throughout the system. .
Curb shown on top of mow strip DIST COUNTY SHEET NO.
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AT (POSTS 2 THRU 8) ' %" HGR NUT PN:3340G —L FROM THE CENTERLINE OF POST (1) & POST(0) 1. FOR_SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL GUIDANCE
\ - _ - < R I  — gl OF THE SYSTEM, CONTACT: TRINITY HIGHWAY AT 1(888)323-6374.
ANCHOR PADDLE 2525 N. STEMMONS FREEWAY, DALLAS, TX 75207
ANGLE STRUT Nz 15204A 16"
L | PN: 152026 e 2. FOR INSTALLATION, REPAIR AND MAINTENANCE REFER TO THE;
Soft+Stop END TERMINAL, PRODUCT DESCRIPTION ASSEMBLY MANUAL. PN:620237B

T \ POST (8) POST (7} POST (6) POST (5) POST (4) POST (3) 3. APPLY HIGH INTENSITY REFLECTIVE SHEETING, "OBJECT MARKER" ON THE
| PLAN VIEW DO NOT BOLT SEE m—/pos'r(” POST (0) FRONT FACE OF THE DEVICE PER MANUFACTURER'S RECOMMENDATIONS.
OBJECT MARKER SHALL CONFORM TO THE STANDARDS REQUIRED IN TEXAS MUTCD.
‘<— MASH TEST LEVEL 3 (TL-3) LENGTH OF SoftStop TERMINAL (50'-9 '2") BEGIN LENGTH OF NEEDJ ANCHOR RAIL TO - POST (21 DETAIL TRAFFIC FLOW

4. FOR POST (LEAVE-OUT) INSTALLATION AND GUIDANCE SEE TXDOT'S LATEST
ROADWAY MOW STRIP STANDARD.

50° -9 /2" STANDARD INSTALLATION LENGTH (MASH TL-3 SoftStop)
5. HARDWARE (BOLTS, NUTS, & WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH

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 stondard is governed by the "Texas Engineering Practice Act".

DISCLAIMER
\DENDES\Projects\FM2449\2352-02-027 Ponder 1SD\PLANS\08 ROADWAY DETAILS\STANDARDS\sgt10s3116.dgn

9/19/2022

I

DATE
FILE

|
o 301 Yot 6 -3" 6 -3" | ITEM 445, "GALVANIZING". FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.
¢
SEEGIN END PAYMENT FOR SGT | . 6. A COMPOSITE MATERIAL BLOCKOUT THAT MEETS THE REQUIREMENTS OF DMS-7210,
ANCHOR RAIL WITH SLOTS - (THREADED THRU HEAD) [olo —~= | MAY BE SUBSTITUTED FOR BLOCKOUTS OF SIMILAR DIMENSIONS. SEE CONSTRUCTION
MBGF SEE SoftStop MANUAL FOR COMPLETE DETAILS °Te =/ ‘ DIVISION MATERIAL PRODUCER LIST (MPL) FOR CERTIFIED PRODUCERS.
MIDDLE, SLOT CUTOUT OUTSIDE SLOTS CUTOUT/ L 7. IF SOLID ROCK IS ENCOUNTERED SEE THE MANUFACTURER’S INSTALLATION MANUAL
1T x 610 4 VSR X g SoftStop FACE AND REFER TO THE LATEST ROADWAY MBGF STANDARD FOR INSTALLATION GUIDANCE.
MBGF LAPPED IN DIRECTION OF TRAFFIC FLOW 2 \ SEE GN(3)
25°-0" DOWNSTREAM W-BEAM GUARDRAIL PN:61G ‘ SoftStop ANCHOR RAIL (12GA} PN: 152156 % NOTE:(g] 8. POSTS SHALL NOT BE SET IN CONCRETE.
301 Yy (e70) ‘ —B — A - 9. IT IS ACCEPTABLE TO INSTALL THE SoftStop IMPACT HEAD PARALLEL TO THE
2 | 6 -3" ) 6 -3" ) 6 -3" ) 6 -3" ) 6 -3" ) 6 -3" ) 5 -8" ) -7 1 1 STSSEE GRADE LINE OR WITH AN UPWARD TILT.
‘ | ‘ ‘ | ~PN:15204A 10. DO NOT ATTACH THE SoftStop SYSTEM DIRECTLY TO A RIGID BARRIER.
\ o o o o SEE NOTE3C o on . END OF
— = = = > TS == = = | MCHOR RAIL 11. UNDER NO CIRCUMSTANCES SHALL THE GUARDRAIL WITHIN THE SoftStop SYSTEM
| POST 32" 3" \ B DO NOT BOLT = : 12. A FLARE RATE OF UP TO 25:1 MAY BE USED TO PREVENT THE TERMINAL HEAD
HE [GHT RAIL 25°-0" |_RAIL 25°-0" ANCHOR RAIL 10 SEE SEE FROM ENCROACHING ON THE SHOULDER. THE FLARE MAY BE DECREASED OR
PN: 616 PN: 152156 POST (21 DETAIL { nore ELIMINATED FOR SPECIFIC INSTALLATIONS, IF DIRECTED BY THE ENGINEER.
We T ohT o e it R Y'pia— L NOTE1A | THE INSTALLATION HEIGHT OF FULLY ASSEMBLED ANCHOR POST WILL
® %ox 1- Var o ®) oox 1T L YIELDING | 0 YIELDING | VARY FROM 3-%:" MIN. TO 4" MAX. ABOVE FINISHED GRADE.
GREuE oSt ot PN:3360G L HOLES . MOLES L NOTE1B | PART PN:5852B RIGHT-SIDE (HIGH INTENSITY REFLECTIVE SHEETING)
5/ P . %" HEX NUTS @ P o s o PART PN:5851B LEFT-SIDE (HIGH INTENSITY REFLECTIVE SHEETING)
5%" HEX NUTS @ ' (TYP 1-8) PN: 33406 s L L e SEE s, .
PN: 3340G 1,} R _: i,j _; i,j i,j o . DETAIL L6 t1% NOTE:C | W-BEAM SPLICE LOCATED BETWEEN LINE POST (4)AND LINE POST(5)
POST (8) POST () POST (6) POST(5) POST (4) POST (3) POST (2) POST (1) s GUARDRAIL PANEL 25'-0" PN:61G
6'-0" (SYTP) 4'-9 '" SYTP s ANCHOR RAIL 25°-0" PN: 152156
HARDWARE FOR POST (2} THRU POST (8) ELEVATION VIEW PN: 150006 PN: 152036 o LAP GUARDRAIL IN DIRECTION OF TRAFFIC FLOW.
(1) 5%"x 10" HGR BOLT PNz 35006 —'B —'A .
54" .
(1) %" HGR HEX NUT PN: 33406 o ) ANGLE STRUT oy PART |QTY MAIN SYSTEM COMPONENTS
S NOTE: [DO NOT BOLT| ANCHOR RAIL PANEL TO POST(2) “JEX/’HD"BAL? y/ PNt 152026 Fost (5/?;)" 6202378 | 1 | PRODUCT DESCRIPTION ASSEMBLY MANUAL (LATEST REV.)
{ ALTERNATE BLOCKOUT ‘ PN 3391G PN 159054 15208A 1 SoftStop HEAD (SEE MANUAL FOR RIGHT-LEFT APPROACH)
/" SEE GENERAL NOTE:6 (2) %" WASHERS 152156 | 1 SoftStop ANCHOR RAIL (12GA) WITH CUTOUT SLOTS
‘ . Vo . ‘ 6" X 8" X 14" PN 4372G / \ . () %" (1) %" x 1- Yo" HEX ANCHOR PLATE WASHER 616G 1 SoftStop DOWNSTREAM W-BEAM RAIL (12GA) (25°- 0")
X 1Yt X 14" BLOCKOUT () % HEX NUT <]  HD BOLT-GR-5 2" THICK PN:15206G 15205A | 1 POST #0 - ANCHOR POST (6'- 5 %"}
| BLOCKOUT [~ WOOD HGR HEX NUT ~—PN: 105286 ANCHOR KEEPER 1 POST #1 - (SYTP) (4'- 9 "
COMPOSITE PN: 40768 PN 33406 2) %" — PLATE (24 GA) 1" ROUND WASHER 152036 05 {SYTP) (4'- 9 /o")
‘ PN:6777B ‘ NOTE: ROUND WASHERS PN: 15207G F463 PN:4902G 150006 1 POST #2 - {SYTP) (6'- 0")
| DO NOT BOLT pETAIL [ PN: 3240G 5336 | 6 POST #3 THRU #8 - I-BEAM (W6 x 8.5) (6'- 0")
| w  ANCHOR RAIL TO 6" X 8" X 14" (2 %" x 2% HEX _ - 5 ALTERNATE 4076B | 7 | BLOCKOUT - WOOD (ROUTED) (6" x 8" x 14")
— = — — — — g POST (2) SHOWN AT POST (1) HD BOLT GR-5 h BLOCKOUT
Dot  / W-BEAM RAIL 6" x 8" x 147 BLOCKOUT WOOD NEAR GROUND — . , N SEE 67778 | 7 | BLOCKOUT - COMPOSITE (4" x 7 Yp" x 14")
g e x 10 20N /BeockouT wooD  W-BEAN J‘..“'-\ DETAIL [2] PN: 1052836 | GENERAL NOTE:6| 15204A | 1 | ANCHOR PADDLE
%" HGR NUT " g POST BOLT % x 10" % x 10" SHOWN AT POST (1} | 152076 | 1 ANCHOR KEEPER PLATE (24 GA}
PN: 3340G H 8 " 152066 1 ANCHOR PLATE WASHER ¢ /2" THICK )
N peses N ~HOR POSTBOLT | | Ny L‘ﬁHGR POST BOLT @ Yo " ROND WASHER ! 152016 2 ANCHOR POST ANGLE ugz" LONG)
N | S I B B SRR ] PN: 35006 | | e iy PN: 35006 {WIDE) PN:3240G
| %" Hor NUT %" HoR NUT 152026 | 1 ANGLE STRUT
e
POST 32" PN: 3340G POST 32" PN: 33406 ANCHOR PADDLE 1" NUT PN:3908G SHALL HARDWARE
. HE [GHT " HEIGHT " : - BE SECURELY TIGHTENED "
% DIAMETER YIELDING HOLES T 3 e TeAT P 1ozoad @ e X NUT B L ASerwbLy_ | 49026 | 1| 1" ROUND WASHER F436
LOCATED IN FLANGES I | pN- 3245G ' BUT NOT DEFORMING THE 3908G 1 1" HEAVY HEX NUT A563 GR.DH
W-BE(AZI PFHETST)ENED\ KEEPER PLATE. 37176 2 ¥a" x 2 '/5" HEX BOLT A325
o . . POST 17"- Yo" ‘ ANGLE STRUT— rSEE 3701G 4 ¥2" ROUND WASHER F436
O (HOLES APROXIMATELY CENTERED S Do HEIGHT 704 2 “ HEAVY HEX NUT A R.DH
\FINISHED ; AT FINISHED GRADE! b \FINISHED b \FINISHED ! PN: 152026 NOTE: 37046 %" HE VY _HEX NUT 363 GR.D
GRADE . GRADE Lo GRADE 1o 33606 | 16 %" x 1 '/a" W-BEAM RAIL SPLICE BOLTS HGR
Do : \ 33406 | 25 %" W-BEAM RAIL SPLICE NUTS HGR
! %" D1A. @ % 2 Vo* MEX BOLT 35006 | 7 %" x 10" HGR POST BOLT A307
Do Do . " YIELDING At x 272" 33916 | 1 5" x | Ja" HEX HD BOLT A325
. I . I -9, ‘ (TYP) PN:3717G 8 4
40 " ULINE POST 40 i POST(2) 5 HOLES 4489G | 1 %" x 9" HEX HD BOLT A325
: ;36(3-_,4§ g)- - (4) ¥ " FLAT WASHER 43726 4 5" WASHER F436
iR 40" \ (TYP) PN:3701G 1052856 | 2 | %" x 2 Y2" HEX HD BOLT GR-5
Sy 2) ¥ HEX NUT 105286G | 1 % " x 1 /2" HEX HD BOLT GR-5
b i ‘ L POST 1 (TYP) PN:3704G 1% FoST 32406 | 6 | %" ROUND WASHER (WIDE
IR X SR 3245G 3 5{5 " HEX NUT A563 GR.DH
ISOMETRIC VIEW SECT[ON VIEVI B-B SECTION VIEW A-A I (2) ANCHOR 58528 1 HIGH INTENSITY REFLECTIVE SHEETING - SEE NOTE:B
POST(1 & 2) 6 -0" W6 X B.5) 6" -0" (W6 X 8.5} aE P;)NS=T|5A2N(§;1LGE - —
W6 X 8.5 I-BEAM POST SHONING 1-BEAM POST PN: 533G (SYTP) 1-BEAM POST PN:15000G FRONT VIEW POST(1) 5 Declgn
STANDARD WOOD BLOCKOUT NOTE: [DO _NOT BOLT]ANCHOR RAIL PANEL TO POST(2) 4°-9 " (W6 X 8.5) b I Texas Department of Transportation Standard
NOTE: [NO BLOCKOUT | INSTALLED AT POST(1) (SYTP) I-BEAM POST PN:15203G IS
NOTE: [NO BLOCKOUT |INSTALLED AT POST(1) DETAIL @ TR I N I TY H I GHWAY
APPROX 5 10" . 5'-0" 50' APPROACH GRADING AT POST (0)
STANDARD 1 ! ! 6'-5 %" (W6 X 15) SOFTSTOP END TERMINAL
—— 1-BEAM POST PN: 15205A
- MBGF 0 MASH - TL-3
A f I A d = 2'-0 TRAFF [C FLOW
APPROACH GRADING | ! Ny -
T / f o (1V:10H OR FLATTER) ? SGT (1 OS) 3] 1 6
EDGE OF PAVEMENT " ; 2°-0" MAX.  gpp PRODUCT ASSEMBLY MANUAL
NOTE: ADJUST WIDTH ACCORDINGLY WHEN OFFSET [S USED. (OFFSET "OPTION" SHONN)  Rar_ OFFSET T (ASSEMBLY MANY FiLe 501083116 owTxBOT_ [o kM [owve  [ox MB/VP
NOTE: @©TxDOT: JULY 2016 CONT [SECT JoB HIGHWAY
THIS STANDARD IS A BASIC REPRESENTATION OF THE REVISIONS
APPROACH GRADING AT G SoftStop END TERMINAL, 1T IS NOT INTENDED TO 2352 02 0217 FM 2449
UARDRAIL END TREATMENTS REPLACE THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. pisT couny SHEET 1o,
DAL DENTON 58




No warranty of any
ility for the conversion

TxDOT assumes no responsi

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
\DENDES\Projects\FM2449\2352-02-027 Ponder 1SD\PLANS\O8 ROADWAY DE P¥I[KiS ToINDWRDS \tRyP1rheR | fgrmegs or for incorrect results or damoges resulting from its use.

9/19/2022

I

DATE
FILE

(SEE GN NOTE 15) INNER IST[EI;‘E@S)LIDER NOTE: REFERENCE LINE USED TO INSTALL [POST 1] OFFSET DISTANCE MEASURED GENERAL NOTES

STANDARD 31" MBGF RECESSED HEX NUTS FACING INE POST(9) THRU POST(2) 75"
(ISS) PANEL FOR RAIL 3— FIELD-SIDE TRAFFIC-SIDE SEE DETAIL (C) - 7-%" FROM REFERENCE LINE 1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL
(RAIL 3) \ GUIDANCE OF THE SYSTEM, CONTACT: LINDSAY TRANSPORTATION SOLUTIONS
{ | %ﬂ % %;F ,,\ L %f %ﬁ % % (LTS) - BARRIER SYSTEMS, INC. AT (707) 374-6800
[ T AN I [ I ; i . FOR INSTALLATION, REPAIR, & MAINTENANCE REFER TO THE; MAX-TENSION
‘ ‘ FOST 7 POST 2 ITEM INSTALLATION INSTRUCTION MANUAL. P/N MANMAX REV D (ECN 3516).
\ \ POST 9 POST 8 POST 7 POST & \ POST 5 0 / CABLE ASSEVBLY
‘ | | | | 3. APPLY HIGH INTENSITY REFLECTIVE SHEETING, "OBJECT MARKER" ON THE
‘ RAIL 4 RAIL 3 RAIL 2 RAIL 1 ITEM@ FRONT FACE OF THE DEVICE PER MANUFACTURE'S RECOMMENDATIONS., OBJECT
| NOTES PLAN VIEW GROUNDSTRUT MARKER SHALL CONFORM TO THE STANDARDS REQUIRED IN TEXAS MUTCD.
: - CABLES INSTALL GUARD FENCE RECESSED NO BLOCKOUT]
! 1. ITEM (2 COMPOSITE BLOCKOUTS INSTALLED AT 1TEM(5) MBGF PEX NUTS ON TRAFF1C-SIDE N9 BLOCROUT 4. FOR POST (LEAVE-OUT) INSTALLATION AND GUIDANCE SEE TXDOT'S LATEST
‘ LINE POST(9) THRU LINE POST(2). TRAFFIC SIDE SLIDER RAIL 2 ~ ROADWAY MOW STRIP STANDARD.
(TSS) PANEL FOR RAIL 2 MBGF
| 2. DO NOT INSTALL A BLOCKOUT AT LINE POST(1). e AN RAIL 1 5. ALL STEEL COMPONENTS ARE GALVANIZED PER ASTM A123 OR EQUIVALENT
NOTE: SECURE THE (TSS) PANEL TO OUTSIDE ) ® e IRAFFIC FLOW UNLESS OTHERWISE STATED.
| OF RAIL 2 WITH THE PANEL ARROWS
‘ POINTING TOWARDS THE HEAD. DETAIL (C) 6. SYSTEM SHOWN USING STEEL WIDE FLANGE POST WITH COMPOSITE BLOCKOUTS.
ITEM @5 7. COMPOSITE MATERIAL BLOCKOUT THAT MEETS THE REQUIREMENTS OF DMS-7210,
‘ MAY BE SUBSTITUTED FOR BLOCKOUTS SIMILAR DIMENSIONS. SEE CONSTRUCTION
| DO NOT BOLT MQEETE)NESTIXTLH(?)D DIVISION MATERIAL PRODUCER LIST(MPL)FOR CERTIFIED PRODUCERS.
- RAIL TO POST 6
| END PAYMENT (SGT) BY EACH IL TO POST & |~——BEGIN LENGTH OF NEED . REFER TO INSTALLATION MANUAL FOR SPECIFIC PANEL LAPPING GUIDANCE.
YA
\ INSTALLATION LENGTH 55°- %, 9. IF SOLID ROCK 1S ENCOUNTERED SEE THE MANUFACTURER'S INSTALLATION
| 8 %~ MANUAL FOR INSTALLATION GUIDANCE.
I
| | . | o | o - | o5 | o5 o5 31y 5 -3 We 10. POSTS SHALL NOT BE SET IN CONCRETE.
‘ 4 11. A DRIVING CAP WITH A TIMBER OR PLASTIC INSERT SHALL BE USED WHEN
RAIL ARRONS RAIL HEAD A— DRIVING POST TO PREVENT DAMAGE TO THE GALVANIZING ON TOP OF THE POST.
|
| | HEIGHT - HE IGHT - _ HEIGHT | 12. MAX-TENSION SYSTEM SHALL NEVER BE INSTALLED WITHIN A CURVED SECTION
k‘j%i\ 1 [T I \ZDZ\ [T [T 0 DETAIL OF GUARDRAIL.
I L] l=72 L) L (e B
- li v |13, IF A DELINEATION MARKER IS REQUIRED, MARKER SHALL BE IN ACCORDANCE
| | 3 H ITEM (3 RAIL 4 H H ITEM (3 RAIL 3 H DETAIL H ITEM (3 RAIL 2 H H ITEM (3 RAIL 1 H 32:-Y WITH TEXAS MUTCD. '
L o p=-1 |14, THE SYSTEM IS SHOWN WITH 12°-6" MBGF PANELS, 25'-0" MBGF PANELS
o \ s s o s s J o \ o ARE ALSO ALLOWED.
FINISHED e s . . o CABLES . FINISHED ! ITEM I
GRADE s s - s s D GRADE ' L CcABL 1 15. A MINIMUM OF 12°-6" OF 12GA. MBGF IS REQUIRED IMMEDIATELY DOWNSTREAM
L L s L L o s " 'ASSEMBLY OF THE MAX-TENSION SYSTEM.
! ITEM Il gy
s L s s . GROUNDSTRUT ||
POST 9 POST 8 POST 7 POST 6 POST 5 POST 4 POST 3 POST 2 POST 1 I ITEM#| PART NUMBER DESCRIPTION oty
| ITEM I 1 |BSI-1610060-00 | SOIL ANCHOR - GALVANIZED 1
w (8) X-LITE LINE POST - ITEM (1) w &,;B,E(Ag I 2 |BSI-1610061-00 | GROUND STRUT - GALVANIZED 1
v—1 3 |BSI-1610062-00 | MAX-TENSION IMPACT HEAD 1
ELEVATION VIEW NO BLOCKOUT
GTASLSV APNAINZEELIJ GRASLSVAF’NLIAZTEED — AT (POST 11 SOIL 4 BSI-1610063-00 | W6x9 [-BEAM POST 6FT.-GALVANIZED !
N R — L ITEM@) ANCHOR POST 5 |BSI-1610064-00 | TSS PANEL - TRAFFIC SIDE SLIDER 1
ITEM(D) 6 |BSI-1610065-00 | ISS PANEL - INNER SIDE SLIDER 1
7 |BSI-1610066-00 | TOOTH - GEOMET 1
T T one POINVING CABLE A— 8 |BSI-1610067-00 | RSS PLATE - REAR SIDE SLIDER 1
TOWARDS THE MAX-HEAD FRICTION PLATE _= 9 |B061058 CABLE FRICTION PLATE - HEAD UNIT 1
HEAD TOP OF POST HEAD UNIT NOTE: :
upEAD. i) INSTALL %" RECESSED HEX 10 |BSI-1610069-00 | CABLE ASSEMBLY - MASH X-TENSION
- - - - 8
TSS PANEL AND RSS PLATE 7 - NUTS ON TRAFFIC SIDE. 11 |BSI-1012078-00 | X-LITE LINE POST-GALVANIZED
12 [B090534 8" W-BEAM COMPOSITE-BLOCKOUT XT110 8
DETAIL (D?
‘ [TEM @\ 13 |BS1-4004386 12°-6" W-BEAM GUARD FENCE PANELS 12GA. a
32-Y4" 3n-%" 14 |BSI-1102027-00 | X-LITE SQUARE WASHER 1
- 15 |BS1-2001886 %" X 7" THREAD BOLT HH (GR.5)GEOMET 1
~
16 |BSI-2001885 %" X 3" ALL-THREAD BOLT HH (GR.5)GEOMET | 4
\4__ 1TEM @3 17 [ao01115 %" X 1'/4" GUARD FENCE BOLTS (GR.2IMGAL | 48
I IGNR[ASD“EED N 18 | 2001840 %" X 10" GUARD FENCE BOLTS MGAL 8
3 EACH S1DE 19 [2001636 %" WASHER F436 STRUCTURAL MGAL 2
# 40-Y" 20 |4001116 %" RECESSED GUARD FENCE NUT (GR.2)MGAL | 59
NOTE: 21 |BSI-2001888 %" X 2" ALL THREAD BOLT (GR.5)GEOMET 1
USE THE MASH APPROVED 2 Ve" | |
X-TENSION CABLE ASSEMBLY. 8 UPPER CABLE 68-g " TEM @/ 22 |BSI-1701063-00 | DELINEATION MOUNTING (BRACKET) 1
Lo (BACK SIDE) ANCHOR POST | | B 23 |BSI1-2001887 Yo" X Ya" SCREW SD HH 410SS 7
R S— | = DEPTH || \ SHI?,RPAECDKEFTLAT 24 |4002051 GUARDRAIL WASHER RECT AASHTO FWRO3 1
( ‘ ITEM (1) % LTEM %—| 25 |SEE NOTE BELOW | HIGH INTENSITY REFLECTIVE SHEETING 1
N LINE POSTS p— -
] ITEM N 2 THRU 9 HIGH INTENSITY SPLICE FOR IMPACT-HEAD x % | 25 4002337 8" W-BEAM TIMBER-BLOCKOUT, PDBO1B 8
= LOWER CABLE ANCHOR U (NOTE: ITEM(4)POST 1(NOT SHOWN), REFLECTIVE SHEETING TO GUARD FENCE (RAIL1) 27 |BSI-4004431 25" W-BEAM GUARDRAIL PANEL,8-SPACE,12GA. | 2
A TO BE INSTALLED AT SAME DEPTH NOTE: DELINEATION MARKER IN 28 |MANMAX Rev- (D) | MAX-TENSION INSTALLATION INSTRUCTIONS 1
(TRAFFIC SIDE) AS LINE POSTS.) DETAIL (A)
DETAIL (B) . ACCORDANCE WITH TEXAS MUTCD.
SOIL ANCHOR, POST 1 -
& LINE POST 2 THRU 9 % TO BE PROVIDED BY DISTRIBUTOR j Design
OR CONTRACTOR. i Division
SECTION VIEW A-A I Texas Department of Transportation Standard

% % ALTERNATIVE ITEMS NOT SHOWN.
ITEM(26) 8" WOOD-BLOCKOUTS
5°-0" 50° APPROACH GRADING ITEM(27) 25°GUARD FENCE PANELS

APPROX 5110 = MAX-TENSION END TERMINAL

STANDARD
MBGF
MASH - TL-3
L A A 8 m 2 0" TRAFFIC FLOW
T EDGE OF PAVEMENTJ ' an APPROACH GRADING ? SGT (11 S) 3] -1 8
2 0" MAX. (1V:10H OR FLATTER)
NOTE: ADJUST WIDTH ACCORDINGLY WHEN OFFSET IS USED. (OFFSET "OPTION" SHOWN) RAIL OFFSET
SEE PRODUCT ASSEMBLY MANUAL FILE: sgt11s3118.dgn DN: TxDOT CKz KM ‘DW' TxDOT ‘CK'CL
FOR ADDITIONAL GUIDANCE. : 89 - 99 P : : :
NOTE: © TxDOT: FEBRUARY 2018 CONT |SECT JOB HIGHWAY
THIS STANDARD IS A BASIC REPRESENTATION OF THE REVISIONS 2352 02 027 FM2449
: APPROACH GRA AT ARDRA TREAT T MAX-TENSION END TERMINAL, IT IS NOT INTENDED TO
ﬂgE[E) F£§D21L65252éﬁTA??EEAE“[}G?QE}\#&EI&#;OUT OACH GRADING GUARDRAIL END EATMENTS REPLACE THE PRODUCT DESCE!IPTION ASSEMBLY MANUAL. DIST COUNTY SHEET NO.
DAL DENTON 59




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

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

"TEXAS ENGINEERING PRACTICE ACT".
\DENDES\Projects\FM2449\2352-02-027 Ponder 1SD\PLANS\08 ROADWAY DETAILS\STANDARDS\sgt12s3118.dgn

THE USE OF THIS STANDARD IS GOVERNED BY THE

DISCLAIMER:

9/19/2022

I

DATE
FILE

GENERAL NOTES

50 -0" 1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL GUIDANCE OF THE
SYSTEM, CONTACT: ROAD SYSTEMS, INC. (432)263-2435. 3616 OLD HOWARD COUNTY AIRPORT,
BIG SPRING, TX 79720

‘ 2. FOR INSTALLATION, REPAIR AND MAINTENANCE REFER TO THE; MSKT END TERMINAL,
STANDARD | @ HARDWARE FOR (POST 8) THRU (POST 3) PRODUCT DESCRIPTION ASSEMBLY MANUAL (PUBLICATION~062717).

31" MBGF 3. APPLY HIGH INTENSITY REFLECTIVE SHEETING, "OBJECT MARKER" ON THE FRONT FACE
T POST 8 POST 7 POST 6 POST 5 POST 4 POST 3 POST 2 OF THE DEVICE PER MANUFACTURER'S RECOMMENDATIONS. OBJECT MARKER SHALL CONFORM
| | 6 -3" , 6 -3" . 6 -3" , 6 -3 , 6 -3" ) 6 -3" , 6 -3 TO THE STANDARDS REQUIRED [N TEXAS MUTCD.

= T - T - T - T - T - ‘-3"

T
L ﬁ S 3-1 Y F'H/ ﬁ ﬁ % & ﬁ | ‘ 4. FOR POST (LEAVE-OUT) INSTALLATION AND GUIDANCE SEE TXDOT'S LATEST ROADWAY MOW
I | I I I I I I -

| 46°-10 3

STRIP STANDARD.

T \ e — F T T 5. HARDWARE (BOLTS, NUTS, & WASHERS) SHALL BE GALVANIZED IN_ACCORDANCE WITH ITEM 445,
] | \@ \@ \@ / "GALVANIZING". FITTINGS SHALL BE SUBSIDIARY TO THE BID I1TEM.
‘ W-BEAM MGS W-BEAM MGS W-BEAM MGS W-BEAM GUARDRAIL SEECOINEACCTTI(;*NEAD @/ 6. SYSTEM SHOWN USING STEEL WIDE FLANGE POSTS WITH COMPOSITE BLOCKOUTS.
\ RAIL SECTION RAIL SECTION PLAN VIEW R o END SECION DETAIL NSKT 7. A COMPOSITE MATERIAL BLOCKOUTS THAT MEETS THE REQUIREMENTS OF DMS-7210, MAY BE
‘ 2'-6 2 IMPACT HEAD SUBSTITUTED FOR BLOCKOUTS OF SIMILAR DIMENSIONS. SEE CONSTRUCTION DIVISION
|  NOTES: MATERIAL PRODUCER L1ST (MPL) FOR CERTIFIED PRODUCERS.

BEGIN LENGTH OF NEED

1. ITEM(M)COMPOSITE BLOCKOUTS INSTALLED 8. IF SOLID ROCK 1S ENCOUNTERED [N THE AREA OF (POST 1) AND / OR (POST 2) CONTACT THE
‘ ANUFACTURER, & REFER TO THE LATEST ROADWAY MBGF STANDARD FOR INSTALLATION GUIDANCE.
| AT LINE POST(B) THRU LINE POST(3). TRAFFIC FLOW MANUFACTURER, & REFER TO THE LATEST ROADWAY MBG

2. ITEM(P)WOOD BLOCKOUTS CAN BE USED AS ALTERNATE. 9. POSTS SHALL NOT BE SET IN CONCRETE.

10. SYSTEM MUST BE ATTACHED TO STANDARD 31" MBGF.
11. UNDER NO CIRCUMSTANCES SHALL THE GUARDRAIL WITHIN THE MSKT SYSTEM BE CURVED.
12. A FLARE RATE OF UP TO 25:1 MAY BE USED TO PREVENT THE TERMINAL HEAD FROM

L—END PAYMENT FOR MSKT INSTALLATION

‘ A

OBJECT ENCROACHING ON THE SHOULDER. THE FLARE MAY BE DECREASED OR ELIMINATED FOR SPECIFIC
‘ ‘ POST 8 f@ POST 7 POST & f@ POST 5 POST 4 [@ POST '3 - MARKER 7 INSTALLATIONS, IF DIRECTED BY THE ENGINEER.
‘ "j = = = I = K I I = SR 13. THE SYSTEM IS SHOWN WITH TWO 12°-6" MBGF PANELS, ONE 25°-0" MBGF PANEL IS ALSO
it IEEy Mt e = M i = M ST ALLOWED [N THEIR PLACE
M Il Il Il Il Il [ 14, A DRIVING CAP WITH A TIMBER OR PLASTIC INSERT SHALL BE USED WHEN DRIVING POSTS 3-8
TO PREVENT DAMAGE TO THE GALVANIZING ON TOP OF THE POST. SPECIAL DRIVING CAP TO BE
USED ON LOWER POSTS 1 & 2 TO PREVENT DAMAGE TO THE WELDED PLATES.
\ : : : \FI(;‘RISDHEED \ : \ : \ : \FIGN;ASDHEED \ : \ : ITEM | oTY MAIN SYSTEM COMPONENTS N
¥ 3-an h h b h “ SEE POST 1 A 1 MSKT [MPACT HEAD MS3000
¥ ‘ ‘ ¥ ¥ ¥ ¥ ¥ DEPTH || DEPTH | | cogg;ﬂﬁw B 1 W-BEAM GUARDRAIL END SECTION, 12 Go. |SF1303
X X | | | X 6-0" | 6-0" c 1 POST 1 - TOP (6" X 6" X Ya" TUBE) MTPHP1A
(POST 3-8) . . POST D 1 POST 1 - BOTTOM (6° W6X15) MTPHP1B
N SOIL PLATE ON E 1 | POST 2 - ASSEMBLY TOP UHP2A
INSTALLATION DEPTH ELEVATION VIEW H | | DOWNSTREAM SIDE F | 1 | POST 2 - ASSEMBLY BOTTOM (6' W6X3)  |HP2B
I | ‘\@ G | 1 | BEARING PLATE E750
R - R LI H 1 CABLE ANCHOR BOX 5760
POST 2 POST 1 J 1 | BCT CABLE ANCHOR ASSEMBLY E770
NOTE: SEE (GENERAL NOTE 14) FOR DRIVING CAP INFORMATION. K_| 1 | GROUND STRUT MS785
L 6 | W6x9 OR W6x8.5 STEEL POST P621
SEE NOTES: % —| M 6 | COMPOSITE BLOCKOUTS CBSP-14
N 1 W-BEAM MGS RAIL SECTION (9°'-4 '%5") 612025
< o 2 | W-BEAM MGS RAIL SECTION (12'-6") G1203A
T P 6 | WOOD BLOCKOUT 6" X 8" X 14" P675
ALTERNAT T T SH .
Yo" X 1 Yo" A325 BOLT ﬁl© ;E[T:M(;‘)’Eai %ZD“_“;LOEK%': * % Q@ | 1 | W-BEAM MGS RAIL SECTION (25 -0 1209
WITH CAPTIVE WASHER
g % % ITEM(Q) 25°GUARD FENCE PANEL SMALL HARDWARE
a 2 5" x 1" HEX BOLT (GRD 5) B5160104A
b | 4 | %" WASHER 0516
Y2" STRUCTURAL NUT 3" c 2 % " HEX NUT NO0516
®\ WITH STRUCTURAL WASHER d |25 | %" Dio. x 1 %" SPLICE BOLT (POST 2) B580122
e 2 | %" Dia. x 9" HEX BOLT (GRD A449) B580904A
f 3 | %" WASHER WO050
[¢] 33 %" Dia. H.G.R NUT NO50
(o) i I h 1 | %" Dia. x 8 Yo" HEX BOLT (GRD Add9) B340854A
/2" STRUCTURAL NUT ‘ | \FINISHED J 1 ¥a" Dio. HEX NUT N030
2" X 1 Ya" A325 BOLT 7 STRUCTURAL WASHER ‘ ‘ GRADE k 2 | 1 ANCHOR CABLE HEX NUT N100
WITH CAPTIVE WASHER WITH STRUCTURAL WASHE I 2 | 1 ANCHOR CABLE WASHER W100
POST 2 IMPACT HEAD POST 1 m 8 Yo" x 1 V4" A325 BOLT WITH CAPTIVE WASHER |SB12A
SECTION A-A CONNECTION DETAIL CONNECTION DETAIL n 8 /2" STRUCTURAL NUTS NO12A
SECTION B-B > N
ANCHOR BRACKET o 8 1 %" 0.D. x %" 1.D. STRUCTURAL WASHERS | WO12A
ANLTUR _DRALRE L p 1 BEARING PLATE RETAINER TIE CT-100ST
q 6 | %" x 10" H.G.R. BOLT B581002
r 1 OBJECT MARKER 18" X 18" E3151
® .
=t Design
5' 0" 50’ APPROACH GRADING i Division
APPROX 5'-10" I Texas Department of Transportation Standard

STANDARD 1

T MBGF | A ¢
S B N B i - : i . — WW SINGLE GUARDRAIL TERMINAL

2 -0"  MAX. APPROACH GRADING f MSKT-MASH-TL-3

RAIL OFFSET (1V:10H OR FLATTER) TRAFFIC FLOW
NOTE: ADJUST WIDTH ACCORDINGLY WHEN OFFSET IS USED. (OFFSET "OPTION" SHOWN) (25:1 MAX SEE PRODUCT ASSEMBLY MANUAL
FLARE RATE) FOR ADDITIONAL GUIDANCE. SGT ( ] 25) 3] ] 8
FILE: sgt12s3118.dgn DN: TXDOT | CKzKM ‘DW:VP ‘CK:CL
APPROACH GRADING AT GUARDRAIL END TREATMENTS © TxDOT: APRIL 2018 CONT |SECT JoB HIGHWAY
NOTE: TXDOT GENERIC APPROACH GRADING LAYOUT NOTE: THIS STANDARD IS A BASIC REPRESENTATION OF THE REVISIONS 2352 02 027 FM2449
USED FOR ALL TANGENT TYPE END TREATMENTS. MSKT END TERMINAL, IT IS NOT INTENDED TO REPLACE DIST COUNTY SHEET NO
THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. DA DENTON =
L 60




NO WARRANTY OF ANY KIND [S 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 1S GOVERNED BY THE "TEXAS ENGINEERING PRACTICE ACT".

DISCLAIMER:
T: \DENDES\Projects\FM2449\2352-02-027 Ponder ISD\PLANS\08 ROADWAY DETAILS\STANDARDS\sg+153120.dgn

DATE: 9/19/2022

FILE:

50’ -0" GENERAL NOTES
END OF % NOTE: GUARDRAIL PANELS 2 & 3 (ITEM C) MAY BE SUBSTITUTED  NOTE: THERE ARE NO SUBSTITUTE GUARDRAIL 1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL GUIDANCE OF
LENGE N o NEED WITH ONE 25'-0" GUARDRAIL PANEL (ITEM D). PANELS FOR (MODIFIED PANEL 4) THE SYSTEM, CONTACT: SEIG INDUSTRY, INC, 4T :
MODIFIED 2500 ot 2. FOR_INSTALLATION, REPAIR AND MAINTENANCE REFER TO THE MANUFACTURER'S;
o 24 s+ P2 L2 MODIF IED b, (a1 e, F " SGET END TERMINAL, PRODUCT DESCRIPTION ASSEMBLY MANUAL. ’

3. MANUFACTURER WILL APPLY HIGH INTENSITY REFLECTIVE SHEETING, "OBJECT MARKER"
TO THE FACE PLATE OF THE DEVICE PER_MANUFACTURER’S RECOMMENDATIONS.
THE OBJECT MARKER SHALL CONFORM TO THE STANDARDS REQUIRED IN TEXAS MUTCD.

4. THE NOMINAL HEIGHT OF THE GUARDRAIL BEAM IS 31 INCHES WITH A TOLERANCE
OF +/- ONE INCH.

31, 3 1Y 6'-3" 6'-3" 6’ -3" 6'-3" ‘ 6’ -3" 6 -3"

PO?T 2 PO?T 1

‘ ‘ FIELDSIDE FACE
% /—.GR PANEL ﬁﬂ % /—©GR PANEL E /—©GR PANEL % POST 3 T g 6"
[ ! Pl ——

e i A 5. FOR POST (LEAVE-QUT) INSTALLATION AND GUIDANCE SEE TXDOT'S LATEST ROADWAY
@ PLAN VIEW BEGIN POST 3 ©’ '
% % NOTE: LENGTH OF NEED 6. (POST 2 THROUGH POST 8) ARE MODIFIED STEEL-YIELDING POSTS WITH YIELDING
gogzg?pEEBL%#OUT?TE(&TEM %ogAg gg oUTS (B)GR PANEL HOLES AT GROUND LEVEL. THERE ARE NO SUBSTITUTE POSTS.
U u Ao ) LOCKOUTS. ,
NOTE: CONFIRM ALL POST OFFSET'S AS SHOWN |
END PAYMENT FOR SGT ON THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. POST 2 POSTS SHALL NOT BE SET IN CONCRETE.
NOTE:  TRAFFIC-SIDE VIEW DO NOT BOLT| 8. IF SOLID ROCK IS ENCOUNTERED FOR ANY OF THE POSTS IN THE SYSTEM, CONTACT
BEGIN STANDARD 31 MBGF IRAFFIC FLOW Egg; gFﬁgEgog-}-S;ANCE" ygg\i[EFLIEE) THE MANUFACTURER FOR SPECIFIC INSTALLATION GUIDANCE.
: 8 [GRABBER 9. HARDWARE (BOLTS, NUTS, & WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH
NOTE: NOTE: POST 3 TO POST 1 = 6" | /ARDWARE| ~ (TO WOOD POST ITEM 445, "GALVANIZING". FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.
RAIL SPLICE HARDWARE LAP_GUARDRAIL SPLICES IN GRABBER TEETH LOCKED ONTO FRONT
5 . T , 1€ 10. A COMPOSITE MATERIAL BLOCKOUT THAT MEETS DMS-7210 REQUIREMENTS MAY BE
YIELDING POST HARDWARE (8) %" X 14" GR BOLTS DIRECTION OF TRAFFIC FLOW OF THE MODIFIED GUARDRAIL PANEL SUBSTITUTED FOR AN APPROVED WOOD BLOCKOUT. SEE CONSTRUCTION DIVISION
5/ " WITH %" GR HEX NUTS WOOD MATERIAL PRODUCER LIST (MPL) FOR CERTIFIED PRODUCERS.
(1) %"x 10" GR BOLT NO BOLTS IN BREAKAWAY
WITH %" GR HEX NUT REAR TWO HOLES POST(y) 11. THE ENTIRE SYSTEM MUST BE INSTALLED IN A STRAIGHT LINE WITHOUT ANY CURVE.
IMPACT HOWEVER, THE SYSTEM CAN BE OFFSET BY TWO FEET AS SHOWN ON THE APPROACH
| b, _~®'HEAD GRADING' DETAIL TO HELP OFF-SET THE IMPACT HEAD FROM SHOULDER OF THE ROAD.
— X s + T > s %&E = E' EHE ITEM|OTY MAIN SYSTEM COMPONENTS ITEM #
= — = — = — = R o —— i .| A 1 | SGET IMPACT HEAD SIH1A
YIELDING 32" 31" BCT T B 1 | MODIFIED GUARDRAIL PANEL 12‘-6" 12GA 126SPZGP
POST HE L BNT HE1GHT o] CABLE l@% X 3* GR5 LAG SCREWS B2 | 1 | MODIFIED GUARDRAIL PANEL 9'-4 ;" 12GA | GP94
N L 1 . L. L. L. .. = C | 2 | STANDARD GUARDRAIL PANEL 12 -6" 12GA GP126
I . N I N I \FINISHED I I y \ ®STRUT l/ | %-{ D | 1 | STANDARD GUARDRAIL PANEL 25  -0" 12GA GP25
X . \ E | 7 | MODIFIED YIELDING I-BEAM POST W6x8.5 YPGMOD
" vieloing | P 40 g | 5 GRADE | | N HBEARING ALTERNATIVE TTEMSI 6 | COMPOSITE BLOCKOUT 6" X 8" X 14 cBO8
H HOLES AT 41" H oebTH H H H H H N : LATE NOTE: L %% 16 [ 6 | Woop BLOCKOUT 6" X 8" X 14" WB08
¥ | ‘(TYP 8-2) ¥ | ¥ ¥ ¥ I | | SEE PLAN VIEW H 1 STRUT 3" X 3" X BO" x /4" A36 ANGLE STR80
‘ ‘ ‘ ‘ ‘ ‘ ‘ I | I 1 | FOUNDATION TUBE 6" X 8" X 72" x ¥ " FNDT6
: X ‘ J ‘ ‘ ‘ T | J | 1 | WOOD BREAKAWAY POST 5 5" x 7 5" x 50" WBRK50
POST POS‘T 8 POST 7 POST 6 POST 5 POST 4 POST 3 POS‘T 2 | : K 1 WOOD STRIKE BLOCK WSBLK14
) L 1 | STRIKE PLATE 4" A36 BENT PLATE SPLT8
NOTE: ELEVATION VIEW STRUT POST !
ITEME) (YIELDING POST 8 THRU 2) ARE MODIFIED W6X8.5 STEEL | \@ M 1 | REINFORCEMENT PLATE 12 GA. GRS5 REPLT17
POST WITH FOUR '4" YIELDING HOLES, TWO HOLES PER FLANGE. | N | 1 | GUARDRAIL GRABBER 2 2" X 2 2" X 16 5" GOR17
POST 1 0 1 | BEARING PLATE 8" X 8 5" X %" A36 BPLT8
TRAFFIC SIDE VIEW P 1 | PIPE SLEEVE 4 Y4" X 2 3%" 0.D. (2 Yg" 1.D.) | PSLV4
— - . Q 1 | BCT CABLE ¥a" X 81" LENGTH CBL81
6 X 8" X 14" Wex8. S 1-BEAM POST 00D STRIKE BLOCK() ",’50({'23 BéEZKﬂ'AYX P%OST a [ 1 [%" x 12" cuiﬁﬁkkxfﬁwfn HDG 12GRBLT
COMPOSITE BLOCKOUT ~ WITH YEILDING HOLES 17 STRIKE PLATE (L) GUARDRAIL NO BOLTS IN | | MODIFIED (8) RE INFORCEMENT| (—p—— ; e ARDRAIE BoLT Soraoe ST
1TEM LTEM — GRABBER REAR TWO HOLES|| RAIL 1 PLATE 8 10GRBL
/T@REFLECTIVE SHEETING SCET — C |33 |%" X 1 /a" GR SPLICE BOLTS 307A HDG 1GRBLT
PROVIDED BY COMPANY . T
. A IMPACT HEAD ! — > GUARDRAIL 3 %" FLAT WASHER F436 A325 HDG 58FW436
24 | SEE (GENERAL NOTE 3) ® GRABBER € | 1 |%" LOCK WASHER HDG 58LW
(1) %" X 10" GR BOLT BEARING ©@ f |39 [%" GUARDRAIL HEX NUT HDG 58HN563
LA 5/ | © g | 2 [," X 2" STRUT BOLT A325 HDG 2BLT
3‘1 . E () %" GR NUT BEARING (07,7~ (HSTRUT PLATE . =1 h | 6 [o" X 1 Va" PLATE BOLT A325 HDG 125BLT
RAIL 2) I PYI u ‘ . . T |16 |Y»" FLAT WASHER F436 A325 HDG 12FWF436
HETGHT YEILDING HOLE L] MAX TMUM N STRUT® A o 2 X oLt I | 8 /p" LOCK WASHER HDG 12Lw
72" )y L1 (1) %" x 10" GR BOLT TUBE HEIGHT [ 3" x 3" x 80" | (120) 2" FLAT WASHER k | 8 |V>" HEX NUT A563 HDG 12HN563
LERGTH \ | 1(2) %" FLAT WASHER ABOVE GROUND b Va" THICKNESS | veripiNG (652 /2" LOCK WASHER | | 4 [%" X 3" HEX LAG SCREW GRS HDG 38LS
I FIGNRIASDHEED 1 (1) %" LOCK WASHER b1 L posT (6k) 5" HEX NUT m | 4 |3%" FLAT WASHER F436 A325 HDG 38FW844
40" | 1<) %" GR NUT " ! N | 2 |1" FLAT WASHER F436 A325 HDG 1FWF436
POST 8 TUBE [ TUBE |
DEPTH [ (. LENGTH | | EMBED L NOTE: TWO FLAT WASHERS &) 2 | 1" HEX NUT A563DH HDG 1HNS563
| Lo | | DEPTH POST 2 PER BOLT, ONE EACH P 1 [18" TO 24" LONG ZIP TIE RATED 175-200LB ZPT18
- : : FOUNDATION TUBE ‘ STRUT POST SIDE OF PANEL. q 1 [1 " X 4" SCH-40 PVC PIPE PSPCRA4
' . g, x 8" x 12" o ! r | 1 |RFID CHIP RATED MIL-STD-810F RF 1D810F
o %' THICKNESS o s 1 | IMPACT HEAD REFLECTIVE SHEETING RS30M
L a Ly SIDE VIEW
SIDE VIEW POST 1 POST 1 REINFORCEMENT PLATE g® Design
POST 8 - POST 3 (TYP) FRONT END VIEW FIELD SIDE VIEW WITH GUARDRAIL GRABBER Division
I Texas Department of Transportation Standard
SPECIAL NOTE: APPROX 5° -10" 5'-0" 50 APPROACH GRADING SPIG INDUSTRY, LLC
STANDARD SGET MAXIMUM (OFFSET), HORIZONTAL FLARE ] | |
~—’7MBGF OVER THE FIRST 50 FEET = 1 FOOT. SINGLE GUARDRAIL TERMINAL
_ T M]\ T - T - - A H
F PA T/ ‘ L APPROACH GRADING T SGT (1 5) 3] _20
EDGE O VEMEN 2'-0" MAX. (1V:10H OR FLATTER) FILE: 5gt153120. dgn DN: TxDOT ‘chM ‘DWVP ‘CMVP
NOTE: ADJUST WIDTH ACCORDINGLY WHEN OFFSET IS USED. (OFFSET "OPTION® SHOwN)  RAIL OFFSET NOTE: © Tx00T: APRIL 2020 conT [sECT w08 HIGRWAY
DI s L e St [ e sl e oo
APPROACH GRA AT GUARDRA TREATMENT ' 1St oy SUEET o.
OACH GRADING GUARDRAIL END EATMENTS TO REPLACE THE MANUFACTURER'S ASSEMBLY MANUAL. DAL DENTON 61
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RUNOFF CALCULATIONS
10 YR 25YR 100 YR

AREA SLOPE TC P | Q P | Q p | Q
STR.#DANO|  STA. METHOD (acres) (mi) (ft/f) OMesaEM € moin) | (in) | (in/br) | (cfs) | (in) | (in/hr) | (cfs) | (in) | (in/hr)| (cfs)

1 1 124+42.87 NRCS 215 0.34 0.003 0.061 N/A N/A N/A N/A N/A 37 N/A | 193.61 37 N/A | 248.33

2 2 132+47.00 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

3 3 138+26.79 RATIONAL 113 0.18 0.005 0.061 0.028 10 N/A 7.6 226.6 N/A N/A N/A N/A 10.99 | 347.7

T: \DENDES\Projects\FM2449\2352-02-027 Ponder ISD\PLANS\10 DRAINAGE DETAILS\DRAINAGE AREA MAP. dgn
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USER

$TIMES

$DATES

$FILES

NODE

NOTES:

Fi 2449 Local Plan: CL1-PROP 41272022 FIM 2449 Local Plan- CL1-PROP  4/12/2022
1) USACE_HEC-RAS VERSION 6.2.0
. 025 . - | UTILIZED FOR THE ANALYSIS.
7341 24 1
e e
¥ [
/— WS 100YR - | WS 100YR '
& 733
] i i
Ground 7321 Ground SLOPE S=- 0.0005
7321 1
= InEff = ] \& Ineff
E = i A " & * :
= s 4 s = 7] ..*. | REFERENCES
2 T34 " 2 1
i A= T 1 1) TXDOT'S HYDRAULIC DESIGN MANUAL
5 @ T304 ) (JULY 201
w 4
730 1 2) THIS CROSSING IS NOT IN ANY
7294 FEMA MAPPING.
7291 728
728 : == . ) 797 ; . . )
0 50 100 150 200 0 50 100 150 200
Station (ft) Station (ft)
UPSTREAM CROSS SECTION DOWNSTREAM CROSS SECTION
Reach River Sta Profile Plan Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width | Froude # Chl ]
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) [
C01_STREAM 182 25YR CL1PROP 193.61 728.92 730.97 731.15 0.002172 3.43 56.47 40.63 0.51 182 | 176
C01_STREAM 182 25YR CLIEXIST 193.61 728.92 730.96 730.49 731.35 0.006048 4,98 38.92 40.45 0.64 |
CO1_STREAM 182 100YR CL1PROP 248.33 728.92 731.27 731.46 0.002883 3.54 70.19 59,62 0.57 p—
CO1_STREAM 182 100YR CLIEXIST 248.33 728.92 731.16 731.68 0.007071 5.76 43.12 47.05 0.71
C01_STREAM 176 25YR CL1PROP 193.61 728.09 731.07 729.11 731.1 0.000479 1.39 139.32 124.64 0.23
C01_STREAM 155 25YR CL1EXIST 193.61 727.99 731.1 729.42 731.24 0.000582 3.02 64.14 36.15 0.3
C01_STREAM 176 100YR CL1PROP 248.33 728.09 731.38 729.3 731.4 0.000526 1.31 189.87 199.99 0.24
C01_STREAM 155 100YR CL1EXIST 248.33 727.99 731.34 729.67 731.54 0.000743 3.59 69.21 36.87 0.35
CO1 STREAM 143.5 Culvert
CO1_STREAM 120 25YR CL1EXIST 193.61 727.9 731 729.29 731.13 0.000557 2.98 65.01 35.13 0.3
C01_STREAM 111 25YR CL1PROP 193.61 727.88 730.84 730.85 0.000166 0.84 231.82 200 0.14
C01_STREAM 120 100YR CLIEXIST 24833 727.9 731.14 729.53 731.35 0.000785 3.65 68.07 35.52 0.36
C01_STREAM 111 100YR CL1PROP 248.33 727.88 730.97 730.99 0.000189 0.96 259 200 0.15 |
| COF TN
€01 STREAM 9% 25YR CL1EXIST 193.61 728.86 731.07 730.17 731.09 0.000501 1.29 215.74 200 0.18 | oy |'
C01 STREAM 9 25YR CL1PROP 193.61 728.86 730.82 730.13 730.84 0.000501 117 165.99 200 0.23 Lxs & ﬁ . *l,
CO1_STREAM 9% 100YR CLIEXIST 248.33 728.86 731.26 730.3 731.28 0.0005 1.39 253.74 200 0.18 CROSS-SECTION LOCATION MAP | ,f*.." i ';‘
SCALE: I" « 50" sssdesssssssssssasssaansantans
C01_STREAM 9 100YR CL1PROP 248.33 728.86 730.95 730.22 730.98 0.0005 1.29 192.85 200 0.23 | g GAURAB ADHIKARI ‘J' ]
.Dll-..'lIl.ll..llI.ll"lll'-I I.’
FM2449 Local  Plan: Plan05 4/11/2022 "' '5‘; e &:5;
oc lan: Plan \ - IEET;
septecy I | FM 2449 Local Plan: Plan 05  4/11/2022 i |"0£ _{(.:' NS‘ ,4 09/19/2022
733 — | h01 CO1_STREAM | \\ S/ONAL“\
v 40 Legend s
7321 WS 29 3.5 Vel Chnl 100¥R Py
Ground -
. =% Texas Department of Transportation
731] — ——— 3.0 y 4 © 2m22
€ £ 25
£ FM 2449
@ - 2.0
: 3 CULVERT 1
729+
\ / 1o HYDRAULIC DATA SHEET
7281 - 1.04 SHEET 2 OF 2
. DESIGN LD STATE PROJECT NO. HICEWAY
727O % e e o i -‘D 2‘0 -'-’llﬂ ﬁlﬂ SI[I 160 GRAPHICS 6 (See Title Sheet) FM2449
STATE DISTRICT COUNTY SHNEOET
Main Channel Distance (ft) Wain Channel Distance (ft) THECK TEXAS |DALLAS DENTON E—
CONTROL SECTICN JOB
CHANNEL PROFILE VELOCITY CHART T T2 | o 027 63
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L I \ ' oo RIPRAP
S EARSE | |\<A \ﬂ (sToNE | GUINC BOX T winGwaLL | CLEAN  |REMOV STR
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No warranty of any

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

DISCLAIMER:

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" e 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)
Culvert 1 station: 124+42.87 (Both) 3 ~7'x 3' 1’ MC-7-10 PW-1 0° 3:1 8" 7" 1.000' 4.667"' N/A N/A 14.000' 23.333"' N/A 0.0 1.8 21.2 262
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w @ Round the wall heights shown to the nearest
Q foot for bidding purposes.
4
= @Concrete volume shown is for box culvert curb only.
x For curbs using the Box Culvert Rail Mounting Details
(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
=z ) Class S concrete for the curb. Curb concrete is
f, NOTES: considered part of the Box Culvert for payment.
o Skew = 0° on SW-0, FW-0, SETB-CD, SETB-SW-0, and SETB-FW-0 standard sheets;
& 30° maximum for safety end treatment Concrete volume shown is total of wings, footings,
4 ) ) ) 3 culvert toewall (if any), anchor toewalls (if any)
N SL:1 = Horizontal : 1 Vertical ) ) » ) and wingwall toewalls. Riprap aprons, culverts, and
© e Side slope at culvert for flared or straight wingwalls. curb quantities are not included.
g e Channel slope for parallel wingwalls.
S e Slope must be 3:1 or flatter for safety end treatments. Regardless of the type of culvert shown on this sheet,
. . . . the Contractor has the option of furnishing
(l; T = Box culvert top slab thickness. Dimension can be found on the applicable box culvert standard sheet. cast-in-place or precast culverts unless otherwise
Q 3 . . . ) 3 shown elsewhere on the plans. If the Contractor
~ U = Box culvert wall thickness. Dimension can be found on the applicable box culvert standard sheet. elects to provide culverts of a different type than
< . those shown on this sheet, it is the Contractor's ® |
o C = Curb height responsibility to make the necessary adjustments to g gﬂggﬁn
el the dimensions and quantities shown.
o See applicable wing or end treatment standard sheets for calculations of Hw, A, B, Lw, Ltw, Atw, and Total Wingwall Area. ! ! quantits wr ITexas Department of Transportation Standard
o)
3 Hw = Height of wingwall
<
=9 ‘ . ‘ . BOX CULVERT SUPPLEMENT
<|_/._ A = Distance from face of curb to end of wingwall (not applicable to parallel or straight wingwalls) "’-»'\V \l
~ D AN
N"(; B = Offset of end of wingwall (not applicable to parallel or straight wingwalls) : LJ ‘l. WINGS AND END TREATMENTS
T 0 xS Y
;§ Lw = Length of longest wingwall. //*_- *',
’--------------------.-.--------I
Na Ltw = Length of culvert toewall (not applicable when using riprap apron) ‘KAREEM K. DOUCETTE’
8% Atw = Length of anchor toewall (applicable to safety end treatment only) DocuSigned by: ') 1 07254 /’ BCS
3"5 Total Wingwall Area = Wingwall area in sq. ft. for two wingwalls (one structure end) if Lt or Rt. Q' ol 200 00T ‘ - DOT‘ oo ‘ Do
~ Area for four wingwalls (two structure ends) if Both. XS4 FILE csstde1-20.dgn on: Tx ck: TxDOT|ow: Tx ck: Tx
S Kereers Oomcctle l‘o,o {lCE NSE“ @Q’ﬂ’ ©rxpoT  February 2020 cont | sect 108 HIGHWAY
G 51C8F8A7FBDI4SC... \\SSION/:\'\_' E\\qf-"' revisions 2352/02| 027 FM 2449
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Unit Length Varies @S/ope as shown elsewhere in the plans. Slope of

End Treatment". When concrete riprap is

12" — 24"

f= 6:1 or flatter is required for vehicle safety.
r 24" Max
Safety Pipe f\,. Eq Spa at 24" Max - @Provide cement _stab/'/ized bedding ano_‘ backfill
Runners < = in acc_ordance with the Item, ”_Excavat/on an_d
(if required) Backfill for Structures". Bedding and backfill
ot ‘ ‘ is considered subsidiary to the Item 467, "Safety
" to i i
|

4" to

‘ specified around the safety end treatment,
¢ Safety pipe runners . backfill as directed by Engineer.

30" - 42"

@F/// the top 4" of void between precast end
treatments with concrete riprap. Concrete
riprap is considered subsidiary to the Item 467,

‘ (i required) ——=

Min Dim

No warranty of any

TxDOT assumes no responsibility for the conversion

6" Min cement stabilized

.
| 1 - - - - _ ‘_ "Safety End Treatment".
o | | - @Adjust clear distance between pipes to
I § ) ) ® LEE provide for the minimum distance between
- ‘ ‘ g br?é safety end treatments.
Q SRIE™
a 2 3 e @ Safety pipe runners are required for multiple
) ‘ ‘ = E@ pipe culverts with more than two pipes.
| i _ _ _ _ Y B
|
‘ T
PLAN VIEW - 12" THRU 24"
(Showing spigot end connection.)
P A
5 'Pe Djgy
ﬁ o
Optional \ A/ & Safety pipe runner =— ¢ %" galvanized
step slope . steel bolts with
225 ;ﬁ;:rgg ";’;Cr:%f washers and inserts
@ i) safety end treatment (%’a)/fpit}(/ffplrpeeqlfrgée;r —
s (| ! s
(°) =
3 \ Q | ‘ ﬁe@ kg
2 Ao | ‘ iy
S S © %" Threaded
3 W | ‘ Flow line insert
Sy L
U - - -
y vV - -
- RN g INSTALLATION DETAIL FOR

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

DISCLAIMER:

42 PM
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LONGITUDINAL ELEVATION - 12" THRU 24° S

12"

SAFETY PIPE RUNNERS

(If required)

Pipe wall thickness (Min)

2o 4
4 Min Pipe Dja N
¢ 7" Galvanized steel bolts

Safety pipe with washers and inserts

Top line of
/ safety pipe runner
% Threaded S 3 '
/) readed . H[ B g Flowline
insert — L ;

[ Pipe wall
thickness
(Min)

(Showing spigot end connection.)

6"

OPTION A

Pipe 0.D. Minimum 12"

Pipe Dia
e E—
Wall thickness

runner

W (same as pipe Dia)
| |

SECTION A-A MULTIPLE PIPE INSTALLATION

12"
Typ

Top line of
safety pipe runner
- >

= ) ‘2" jFlovv/ine

—— Pipe wall
thickness
! (Min)

OPTION B

%" Threaded
insert

END DETAILS FOR INSTALLATION
OF SAFETY PIPE RUNNERS

(If required)

REQUIREMENTS FOR

CULVERT PIPES AND SAFETY PIPE RUNNERS

. . . Pipe Runner ; ; :
Min Min Reinf . Required Pipe Runner Sizes]
0.D. |Requirements Min Requirements
Min at Length
Pipe Wall Min |Tapered| (sq. in. per Max of Single | Multiple | Nominal
I.D. |Thickness| 0.D. End ft. of Pipe) | Slope Unit Pipe Pipe Dia 0.D. 1.D.
12" 2" 16" 16" 0.07 Circ. 6:1 4'-0" No @ 3" STD | 3.500" 3.068"
15" 2 19 15" 19" 0.07 Circ. 6:1 5-8" No @ 3" STD | 3.500" 3.068"
18" 2 Ly 23" 21 0.07 Circ. 6:1 7'-3" No @ 3" STD | 3.500" 3.068"
24" 3" 30" 27" 0.07 Circ. 6:1 10'-6" No @ 3" STD | 3.500" 3.068"
30" 3L 37" 31" 0.18Circ. 6:1 12-1" No Yes 4" STD | 4.500" 4.026"
36" 4" 44" 36" 0.19 Ellip. 6:1 15'-4" Yes Yes 4" STD | 4.500" 4.026"
42" 4 1 51" 41 " 0.23 Ellip. 6:1 18'-7" Yes Yes 4" STD | 4.500" 4.026"

¢ %" Galvanized steel bolts
Safety pipe with washers and inserts

MATERIAL NOTES:

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

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

GENERAL NOTES:

Precast safety end treatment for reinforced concrete pipe (RCP) may
be used for TYPE II end treatment as specified in Item 467, "Safety End
Treatment".

When precast safety end treatment is used as a Contractor's alternate
to mitered RCP, riprap will not be required unless noted otherwise on
the plans.

Manufacture precast concrete end sections in accordance with Item 464,
"Reinforced Concrete Pipe" and in accordance with ASTM Specification
C-76, Class I11, Wall B for circular pipe.

Provide precast concrete end sections with a spigot or bell end for
compatibility to upstream or downstream end conditions with sufficient
annular space to allow for grout, mortar, cold applied asphalt joint
compound or pre-formed plastic gasket material.

Methods of lifting shall be provided by the manufacturer for ease of
loading, unloading and installation.

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

=t Bridge
Division
I Texas Department of Transportation Standard

PRECAST SAFETY END
TREATMENT
TYPE II ~ PARALLEL DRAINAGE

PSET-RP
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

DISCLAIMER:

ESTIMATED CONCRETE RIPRAP QUANTITIES (CY)
PSET-SC and PSET-SP Standards| PSET-RC and PSET-RP Standards
Nominal - -
Culvert Side Slope Side Slope
Length of precast safety end treatment (varies) (F;/ge) Unit Unit
e Width Width
4" (min) 4" (min) "W 3:1 4:1 6:1 W 3:1 4:1 6:1
12" (max 12" (max
( ) ( / 12" 23.0" 0.1 0.2 0.2 16.0" 0.1 0.1 0.2
£q Spa at I'-6" (max) 15" 26.5" 0.2 02 03 19.5" 0.1 0.2 02
, , 18" 30.0" 0.2 0.2 0.3 23.0" 0.2 0.2 0.3
‘ b . 24 37.0" 0.3 0.3 05 30,0 0.2 0.3 0.4
| 0
| - 30" 44.5" 0.3 0.4 0.6 37.0" 0.3 0.3 0.5
-----FC ] 36" 51.5" 0.4 0.5 0.7 44.0" 0.3 0.4 0.6
n | | 42" 58.5" 0.5 0.6 0.8 51.0" 0.4 0.5 0.7
Y L ¢ Anchor hol ‘ I
y | ‘ nchor holes ‘ s
I | ‘ and rods (typ) @@ ‘ I s @ Riprap placed beyond the limits shown will be paid as concrete riprap in accordance
\ | \ | with Item 432, "Riprap". When riprap is cast integrally with the precast safety end
- — — L~ ‘ treatment, this dimension is 1'-0" minimum.
S I o @ 1#2" Dia ASTM A307 Gr A threaded anchor rod with 2 nuts and 2 washers. Galvanize
~E | < @ all components in accordance with Item 445, "Galvanizing". Repair galvanizing that
f ) is damaged during transport or construction in accordance with the specifications.
Riprap Precast safety end @3#4" through holes in walls of safety end treatment for riprap anchor rods may
treatment unit be drilled with rotary (coring or masonry) type drilling equipment or may be
PLAN formed. Do not use percussive (star) type drilling equipment. If holes are drilled,
—— patch spalls in the inside face of the wall exceeding 1#2" from the holes.
@Provide riprap toe wall when dimension is shown elsewhere in the plans or when
field conditions require a toe wall.
A @Ouantft/es shown are for one end of one reinforced concrete pipe culvert. For
v multiple pipe culverts, quantities will need to be adjusted. Riprap quantities
e—— Limits of riprap (to be Limits of riprap (to be are for Contractor's information only. Quantities are based on the minimum
included with SET included with SET unit lengths shown on the Precast Saftey End Treatment (SET) standard sheets.

for payment) @ for payment)@_,

Top face of safety
end treatment and
top face of riprap

MATERIAL NOTES:
Provide Class "B" riprap in accordance with Item 432, "Riprap".
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. The anchor rods shown are always required.

GENERAL NOTES:
Precast safety end treatment for reinforced concrete pipe may be used for TYPE II
end treatment as specified in Item 467, "Safety End Treatment".
. Refer to PSET-SC or PSET-SP standard sheets for details of square safety end
-’ ] —_— treatments not shown. Refer to PSET-RC or PSET-RP standard sheets for details of

@ prrap\ 1" Anchor rod round safety end treatments not shown.

For precast units with integrally cast riprap, substitute reinforcing steel in the
uunuunuuunui‘ ]nuuuuunuuunuunuunli:

amount on 0.26 in./ft. minimum for the threaded anchor rods shown. When requested,

submit sealed engineering drawings for approval prior to construction. Shop drawings
R
\\é

will not be required. Note that a proprietary precast unit with integral riprap is
2

projection into
drain area (max)

available from L&R Precast Concrete Works, Inc. (956) 583-6293 or www.lrprecast.com.
Payment for riprap and toewalls is included in the price bid for each safety end

Threaded anchor rod @ treatment.

LONGITUDINAL ELEVATION

Anchor hole @

Precast safety end These riprap details are only applicable when notes that require
treatment unit placement of riprap with precast safety end treatments are shown
elsewhere in the plans.

.o

Z‘—6”@ Precast units with integrally cast riprap are permitted unless
noted otherwise on the plans.
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Anchor rods are not required ]l_pl’ ]"Qu
between multiple pipes (Min) (Min)
Riprap ¢ Anchor holes Riprap ¢ Anchor holes
and rods (typ) @@ s = and rods (typ) @@ = = "
| N | N =k Bridge
Division

- _.,: 7 - AA ) ‘*’ I = S I ] 7# ITexas Department of Transportation Standard

le— Precast PRECAST SAFETY END

safety end l«—— Precast

t t t fet d
anit treatmont TREATMENT

unit
TYPE II
RIPRAP DETAILS
MULTIPLE PIPE INSTALLATION SINGLE PIPE INSTALLATION PSET-RR
FILE psetrrse-20.dgn on: GAF ‘ck TxDOT |ow: JRP ‘(K GAF
©rxpot February 2020 cont | SECT 108 HIGHWAY
SECTION A-A REVISIONS 2352/02| o027 FM 2449

DIST COUNTY SHEET NO.
DAL DENTON 10




No warranty of any

TxDOT assumes no responsibility for the conversion

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

DISCLAIMER:
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REQUIREMENTS FOR
Pipe py, CULVERT PIPES AND SAFETY PIPE RUNNERS
Safety pipe runner RCP Wall TP _ Pi;;e RL{””SfS Required Pipe Runner Size
Li 3 i Pipe "B" Wall Min equire
€ 7" galvanized steel bolts 1.D Thickness| Thickness| D" Slope | Length i i i
Unit length (varies) with washers and inserts e Single Multiple | Nominal | 5 I.D.
@ Pipe Pipe Dia.
" " " " " . " gn Yes, for " " "
r 24" Max 12 2 1.15 17.00 6:1 4 -9 No > 2 pipes 3"STD | 3.500 3.068
Safsfj{ml;/rpse T Eq Spa at 24" Max - 157 2 1.30" 20.50" 6:1 6 -5 No >Y625'pifpoef5 3570 | 3.500" | 3.068"
. ; Yes, f "
(if required) ‘ \ ) 18" 2 160" | 2400 | 6:1 8- 0" No | =S pipes| 3'STD | 35000 | 3.068"
7-0" ‘ =—==— ( Safety ) 7" Threaded v 7
pipe runnerﬁ & § insert 24" 3 1.95" 31.00" 6:1 11'- 3" No >825'p,.;e”5 3"stD | 3.500" | 3.068"
} — 30" 3L 2.65" 38.50" 6:1 14'- 8" No Yes 4" STD 4.500" 4.026"
‘L ) B M ] B M ‘ i - INSTALLATION DETAIL FOR 36" 4" 2.75" 45.50" 6:1 17'- 11" Yes Yes 4"sTD | 4.500" | 4.026"
i < 1 " " " . 1 i " 11 1
@ o ! | 3 _gg SAFETY PIPE RUNNERS 42 A 2.7 52.50 6:1 |21-2 Yes Yes 4'STD | 4.500" | 4.026
Q| =2 | <=2 e L A b el
B = ‘ | : = | (If required)
f o — 8 i i i L
NS . . . . . . . .
nis Pipe Dia @ Dimension "D" is based on reinforced concrete pipe (RCP) meeting the requirements of ASTM C-76,
¢ %" galvanized steel bolts Class 111, (RCP Wall "B" thickness). Adjust "D" for any other wall thickness used. For thermoplastic
PLAN Safety pipe with washers and inserts pipe (TP) take into account the annular space requirements for grouted connections.
— runner .
(Showing bell end connection.) J\ TOIf’ ;’”9 of @Slope as shown elsewhere in the plans. Slope of 6:1 or flatter is required for vehicle safety.
safety pipe runner
o . / @Toewal/ to be used only when dimension is shown elsewhere in the plans.
q s ¥
= o 3 Thr Lo _E . @F/’// the top 4" of void between precast end treatments with concrete riprap. Concrete riprap is
ﬁ : 5 “ T;readed ©l= i Flowline considered subsidiary to the Item 467, "Safety End Treatment”.
v S inser -
= Optional > Safety pipe runner ~0 — — — — — | — @Adjust clear distance between pipes to provide for the minimum distance between safety end treatments.
s step slope i i WS
#n P P (Typ) (if required) § s @Prov/de cement stabilized bedding and backfill in accordance with the Item 400, "Excavation and Backfill for
Top face of safety end treatment : Structures". Bedding and backfill is considered subsidiary to the Item 467, "Safety End Treatment". When
© concrete riprap is specified around the safety end treatment, backfill as directed by Engineer.
q . . 2 OPTION A
n 5/0/78@ O‘pt/ona/ casting = —— @Thermop/astic pipe wall thickness may vary. Adjust accordingly. Thermoplastic pipe requires the safety
@ . line for toewall S Pipe Dia end treatments to have a bell end for grouted connections.
= y S f———————
S

Flowline

3" Min
“

LONGITUDINAL ELEVATION

(Showing bell end connection.)

Reinforcing to have

1" Min cover 5
T o

R 4

@

L Cement stabilized
bedding and

backfill |
@ < I'|

MULTIPLE PIPE INSTALLATION OPTION WITH

SQUARE BOTTOM

Safety pipe

runner

7" Threaded
insert

¢ 74" galvanized steel bolts

with washers and inserts

Top line of
safety pipe runner

>
T

6"

= fF/owlme

o

£
=

OPTION B

END DETAILS FOR INSTALLATION
OF SAFETY PIPE RUNNERS

(If required)

Invert

OPTION WITH
INVERT BOTTOM

\

Precast end
section may
A be produced
11 with spigot
w1 or bell end
—- as required

0" to 4"

OPTIONAL JOINT FOR RCP

GENERAL NOTES:

Precast safety end treatment for reinforced concrete pipe (RCP), and
thermoplastic pipe (TP) may be used for TYPE II end treatment as
specified in Item "Safety End Treatment".

When precast safety end treatment is used as a Contractor's alternate
to mitered RCP, riprap will not be required unless noted otherwise on
the plans.

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

Manufacture this product in accordance with Item 467, "Safety End Treatment"
except as noted below :

A. Provide minimum reinforcing of #4 at 6" (Grade 40)
or #4 at 9" (Grade 60) each way or 6"x6" - D12 x D12
or 5"x5" - D10 x D10 welded wire reinforcement (WWR).

B. For precast (steel formed) sections, provide Class "C" concrete
(f'c = 3,600 psi).

At the option and expense of the Contractor the next larger size of
safety end treatment may be furnished; as long as the "D" dimension
cast is that of the required size of pipe.

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

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

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

Connect RCP using the Optional Joint for RCP detail shown or in
accordance with Item 464, "Reinforced Concrete Pipe". Connect TP by
grouting. See Pipe and Box Grouted Connections (PBGC) standard for
grouted connections with TP and precast safety end treatment.

Bridge
Division
Standard

=t

I Texas Department of Transportation

PRECAST SAFETY END

TREATMENT
TYPE Il ~ PARALLEL DRAINAGE

PSET-SP

FILE psetspss-21.dgn on: RLW ‘ck KLR |ow: JTR ‘(K GAF
. . @TXDOT February 2020 CONT | SECT J08 HIGHWAY
_ (Showing joint between RCP and -
SECTION A-A Drecast 2atety end treatment.) I 2352/02] o027 FM 2449
DIST COUNTY SHEET NO.
DAL DENTON 71




No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
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FILE:

TABLE OF DIMENSIONS AND REINFORCING STEEL TABLE OF WINGWALL @
(Wings for one structure end) REINFORCING WING DIMENSION FORMULAS: Skew = 0°
- X (2~wings) .
Estimated i 3" mini
Dimensions Variable Reinforcing Quantities gigm?fiii = < ~ < (All values are in feet.) @Af discharge end, chamfer may be 7" minimum.
ar ize 0. a
per ft of per ft of "O . = 90° - skew Hw =H+ T+ C @For 15° skew ~ 1"
Maximum Bars JI Bars J2 (22wings) (ool DL | # e tw = (Mw) (SL) = cosine (9) For Type PW-1 For 307 skew ~ 2*
Wingwalt oewa D2 #6 — 170" = (Hw - (I)’) ’(SLS) + cosine (H)Qfofr Type PW-2 Zand é#w =4 ) For 45° skew ~ 3"
Height w X Y z - . - - £ Y = o = (Hw - 0.5') (S5L) =+ cosine (8) for Type PW-2 and Hw < 4
Hw N Spa N Spa fg”;i CC)PnISt fg”;’; g)?”l_‘_:t - 3'-0" ) @ Quantities shown are for two Type PW-1 wings. Adjust concrete volume
) ) (Lb/Ft) | (CY/Ft) | (Lb/Ft) | (CY/Ft) F #4 ~ 1'-0" For cast-in-place CU/VE’”?-’ , for Type PW-2 wings. To determine estimated quantities for two wings,
2'-6" 2'-10" 10" 1'-0" 7" | #4 | 1'-0" #4 | 1'-0" 48.64 0.406 6.85 0.071 G #6 _ 8" BARS DI Ltw = [(N) (S) + (N + 1) (U)] = cosine (8) mu(tip/y the tabulated values by Lw. Quantities shown do not include
weight of Bars D.
2'-9" 2'-10" 10" 1'-0" 7" #4 | 1'-0" #4 | 1'-0" 49.31 0.424 6.85 0.071 M1 #4 4 _ For precast culverts: @

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

SECTION C-C - PW-2 See Box Culvert Supplement (BCS) standard sheet for

_ _ wingwall type and additional dimensions and information.
PARTIAL ELEVATION - PW-] PARTIAL ELEVATION PW 2 Quantities for concrete and reinforcing steel
resulting from the formulas given on this sheet are
Culvert for the Contractor's information only.
Finished grade skew
(roadway slope) N _0
X @ / Cover dimensions are clear dimensions, unless noted otherwise.
@ = I Reinforcing dimensions are out-to-out of bars.
— s | s
U
~ — ) / / Limits of culvert §® Bridge
N N, = Limits of culvert - Lw . /‘/ barrel quantities I ) g;VlSynd
R barrel quantities / / ) / Texas Department of Transportation andar
T
T 4 < - = 7 CONCRETE WINGWALLS
3" = T | — 0 % — ) — = — — — —
= 17 ] =
: e WITH PARALLEL WINGS FOR
N J3 ; Ltw Lw J
N f= __ Y Ltw w - BOX CULVERTS
: 1 1 =~ —— Culvert skew
i 5 N TYPES PW-1 AND PW-2
Ny @t P (8 > Toe of slope PLAN éeﬂ?m of wings based on PLAN
] :1 slope along this line. ]
- - Toe of slope PW
ﬂ_‘_‘* M2 DETAILS FOR DETAILS FOR FILE pwstde01-20.dgn on: GAF ‘cx CAT |ow: TxDOT ‘(K TxDOT
TxDOT Feb, 2020 CONT | SECT 408 IGHWAY
SECTION A-A SECTION B-B NON-SKEWED BOX CULVERTS SKEWED BOX CULVERTS Qoo reven 535303 037 Fu 2445
(Showing wing reinforcement.) (Showing wing reinforcement.) (Showing 30° skew.) DIsT county SHEET 0.
DAL DENTON 12




No warranty of any

TxDOT assumes no responsibility for the conversion

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

DISCLAIMER:
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Working point (at Cross pipe length % CROSS PIPE LENGTHS, REQUIRED PIPE SIZES, AND RIPRAP OUANTITI%
I 1.D. T fri
nominal 1.0 2" 02 (See table.) Q1 (See table.) 2 op o riprap
Trimmed edge Cross pipe Cross pipe over Flowline Nominal Conc Pipe Single Multi- Conditions for Cross
Qs over inside outside barrel R Culvert Riprap Culvert Barrel Barrel Q2 Use of Pipe
NES ‘ ‘ barrel ‘ ‘ M 1.D. cy Spa ~ G ~ Q1 ~Qql Cross Pipes Sizes
g % ‘ 1%6" Dia ‘ ‘ V. ( )@ 14 Q Q p
NS through . . 12" 0.6 0-9" N/A 2 -1 1I-9"
\ hole (Typ) . | | . 15" 0.7 o-11" N/A 2'-5" 2-2"
| P | e S— —o . o} cmp & ; o o T 3 or : : 3" Std
NOTE: All cross pipes, calculations, and I¢ 4 ‘ T < E } 18 08 r-2 N/A 2-10 2-8 3 or more pipe culverts (3.500" 0.D.)
dimensions are based on the pipe culverts ' ) ‘ End of i ¢ =l 21" 0.9 1'-4" N/A 3-2" 3 -1
mitered as shown in this detail. Alternate PIPE WITH BOLTED ANCHOR i fn th)cpmver L= I o4 0.9 77 N/A 3 _6 3 _ 7
styles of mitered ends will require that ‘ . ‘ or — Toewall :
appropriate adjustments be made to the ‘ ) 3 Min J 12 Y 12" J 27" 1.0 1'-8" N/A 3-10" 3-11" 3 or more pipe culverts
i B 1" g
values presented on this standard. 3" overlap = 30" 1.1 - 10" N/A -2 -4 2 or more pipe culverts (jo/éo”sct)do)
#6 anchor bar I Typ with CMP 33 12 7o qqn 4 o 4 - 5 4 - g Al pi Ivert : e
SIDE ELEVATION OF TYPICAL X I'-4" (Typ) » » : pipe culverts
PIPE CULVERT MITER ~ >0 = e E S All pipe culverts ¢ std
?00 Typ Typ DETAIL "A" 42" 1.5 2 -4 4 -11" 5 - 5" 5 -10" (4.500" 0.D.)
yp " T A A -
(Showing corrugated metal pipe (CMP) culvert - TR . ————————— 48 1.7 2'-7 5 -5 6' -0 6'-7
?Ue/i/ﬁ :ﬁeri%fi%fejd concrete pipe (RCP) (Showing invert with corrugated metal pipe (CMP) 54" 2.0 3-0" 5-11" 6'-9" 7' - 6"
: culvert. Reinforced concrete pipe (RCP) culvert " i _ " _cn g - ; 5" std
details are similar. Cross pipes not shown for 60 22 3-3 e-5 7-4 §-3 Al pipe culverts (5.563" 0.D.)
. clarity.) 66" 2.4 3-3" 6'-11" 7' - 10" 8-9"
Bend first cross pipe " — — — —
anchor bars as necessary 72 2.7 3 -4 7' -5 8 -5 9 -4
to maintain 2" clear

@The proper installation of the first cross pipe is critical for
vehicle safety. Place the top of the first cross pipe no more
than 6" above the flow line.

cover to toewall edge
of concrete riprap

Riprap

PIPE WITH ANCHOR BARS @Provide cross pipes, except the first bottom pipe, of the size

shown in the table. Provide a 3 1#2" standard pipe (4" 0.D.)
for the first bottom pipe.

¢ Cross
pipe

Flow line @lnsta/l the third cross pipe from the bottom of the culvert using
Typ a bolted connection. Ensure that riprap concrete does not flow
SECTION B-B into the cross pipe so as to permit disassembly of the bolted
connection to allow cleanout access. At the Contractor's option,
install all other cross pipes using the bolted connection details.

©
®)
2 Y

Q
=~
=

(Cross pipes not shown for clarity.)

#6 anchor bar @ Match cross slope as shown elsewhere in the plans. Cross slope
x 1'-4" (Typ) of 6:1 or flatter is required for vehicle safety.
SECTION C-C @Riprap placed beyond the limits shown will be paid for as
Cross pipe TN - o concrete riprap in accordance with Item 432, "Riprap".
(Typ) CROSS P[PE DETAILS ¢ _tChrotss p’fe .(HUST jfd:oer/HZ;CMQ Min @ Quantities shown are for one end of one reinforced concrete
e wi op or riprap w clear pipe (RCP) culvert. For multiple p/’_pe cuv/verts or for cor_rugated
m_eta/ pipe (CM_P) culverts, quantities will need to be adjusted.
Toewall ~ ‘ Riprap quantities are for contractor's information only.
Limits of riprap . - F R
(to be included 1'-6" (Typ) MATERIAL NOTES:
with SET for =——-~Tangent to Synthetic fibers listed on the "Fibers for Concrete"
payn7ent)@4, BN widest portion Ma‘teria/‘Pro_duc_er List (MPL) may be used in lieu of steel
ISOMETRIC V]EW OF of pipe culvert reinforcing in riprap concrete unless noted otherwise.
I Riprap Provide cross pipes that meet the requirements of ASTM A53
TYP]CAL ]NSTALLAT]ON & A e Culvert Pipe culvert (T}/Jpe EdorAg,”j}rAggﬁgT//y A5OdO (Gtr B), or API 5LX52.
—————————————————————————— " l=—— Pipe Culver rovide olts and nuts.
& (CMP or RCP) (CMP or RCP) Galvanize all steel components, except concrete reinforcing, after
fabrication. Repair galvanizing damaged during transport or
construction in accordance with the specifications.
le——— Limits of riprap (to be included with SET for payment) (5) SHOWING TYPICAL PIPE SHOWING CROSS PIPE GENERAL NOTES:
CULVERT AND RIPRAP WITH ANCHOR BAR Cross pipes are désigned for a traversing load of 10,000
3'-6" L 2-0" Cross pipes @ 20" o 6" pounds at yield as recommended by Research Report 280-2F,
Max ~ Eg Spa at 2'-0" Max "Safety Treatment of Roadside Parallel-Drainage Structures”,
"M T 4P T ‘ 4" Mj 1 2 or Q1 Texas Transportation Institute, March 1981.
6" Min in Q Q2 or Q !
6 @ ¢ Cross pipe (flush : . = Safety end treatments (SET) shown herein are intended for
— with top of riprap) 2" Min o ., . use in those installations where out of control vehicles are likely
I | P prap | | € 7" x 12" bolt hex with to traverse the openings approximately perpendicular to the
— : Trimmed edge of pipe culvert ‘ % nut and washer cross pipes.
-——————- —— ) . - - i Construct concrete riprap and all necessary inverts in accordance
Worki A ¢ Cross pipe ‘ ‘ - ‘ £ th; otss p/fpe‘ (flusn with the requirements of Item 432, "Riprap".
orking anchor bolt —=/ ) v with top of riprap) ! s ) )
point ‘ ¢ 3 1" Dia - - Payment for riprap and toewall is included in the Price
Cross pfpe@@ - _\i 7777777 ot __ - g Bid for each Safety End Treatment.
213 / ) ) ] ‘ )
REE v | =" Bridge
ESE] / Top of cross 3 Division
=5 pipe I Texas Department of Transportation Standard
S - _ Anchor/ Center anchor Anchor
| e toewall bolc between focwa SAFETY END TREATMENT
A
~ \ b ert FOR 12" DIA TO 72" DIA
———————————————————————— A ipe culver
Anchor Z / (CMP or ‘RCP) PIPE CULVERTS
toewall / -
gl | 4 N ' P Pipe culvert 1.D. Pive culvert TYPE II PARALLEL DRAINAGE
Flowline - } - t {
i t o (nominal) Spa ~ G
See Detail "A"
SHOWING CROSS PIPE SETP-PD
SIDE ELEVATION OF CAST-IN-PLACE CONCRETE WITH BOLTED ANCHOR
FILE setppdse-20.dgn on: GAF ‘ck CAT |ow: JRP ‘(x GAF
i i i ©rxpot February 2020 cont | SECT 108 HIGHWAY
(Showing reinforced concrete pipe (RCP) culvert. SECTION A-A -
Details at corrugated metal pipe (CMP) culvert are similar.) ————————————— revisions 2352| 02 oz7 FM 2449
DIST COUNTY SHEET NO.
DAL DENTON 73




TABLE OF VARIABLE DIMENSIONS
AND QUANTITIES FOR ONE HEADWALL(5)

Values for One Pipe Values to be Added

for Each Addt'l Pipe

No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

52 PM

12

2
o | a
\% 5 § Reinf | Conc Reinf | Conc
2w w X Y L (Lbs) | (CY)| X and W | (Lbs)| (CY)
Q
27| 4-7% | 2-6" 2-10" 3-3Y | 88 | 0.6 1-9" 20 | 0.2
159 5-53% | 2-9 | 3-4"| 3-10%"|103]| 07 2 -2 24 | 0.3
18| 6-4Y | 3-1" 3-10"| 4-5" 124 ] 0.9 2-8" 32 |03
21 -2 | 3-4al | 4-4 | 5-0 143 | 1.1 3-1" 43 | 0.4
290 | 8-2 | -9 | 4-10" 5-7" 164 | 1.3 37" 50 | 05
27| 9 -1" 41" 5-4"| 6-2" 179 | 1.5 3-11"| 56 | 06
30| 9-11%| 4-4 | 5-10" 6-83" | 203| 1.7 4 - g 65 | 0.8
S| 33| 1o-10 4 -8 6-4" | 7-33% | 224 | 20 4 -8 71 | 09
36" |11'-8Y | 4-11%"| 6-10"| 77-103"| 249 | 2.2 51" 81 | 1.0
42 13 -5Y | -6 | 7-10" 9-0% | 298| 2.8 5-10" | 97 | 1.3
48" | 15 - 9" 6-1% | 9-4|10-9Y | 360 | 3.8 6 -7" 117 | 1.7
54" 1177-53%" | 6-8%" |10-4" |11'"-11 Y| 427 | 4.5 7' -6" 151 | 2.1
60" |19-2% | 7-3W |11-4" |13 481 | 5.3 g -3 174
66" |20 -11 %" | 77-10 1| 12-4" | 14 544 | 6.2 8-9 194
720 |22-8% | 8-5 [13-4" |15 601 | 7.1 9 -4 213
12| 6 -3 2-6" -3 7 118 | 0.8 1-9" 22
15| 7 -5" 2-9 | 5-0 | 5 137 | 1.1 22 28
18| 8-6% | 3-1" 5-9"| 6 170 | 1.3 2-8" 37
21| 9-83% | 3-4a | 6-6"| 7 195 | 1.6 31" 48
24" |11 - 0" 39| 7-3| & 227 | 2.0 -7 58
27" |12 - 2 4 -1 8g-0"| 9 251 | 23 3-11" | 67
30" | 13 - 4" -4 | -9 |10 293 | 2.7 4 - g 77
w33 |14-53 | 4-8 9-6" |10 318 | 3.1 4 -8" 84
36" |15-7 3 | 4-11 % |10-3" |11 351 | 3.5 51" 96
42 1177 -11 %' 5-6%" |11'-9" |13 -6 3" | 432 | 4.5 5-10" | 119 | 1.7
48" |21-1 3% | 6-11" |14-0" |16 -2" 537 | 6.1 6-7" 146 | 2.3
54 |123-5% | 6-81 |15-6" |177-10 3" 630 | 7.3 7' -6" 186 | 2.9
60" |25 -9y | 7-3 |17-0" |19-7 1% | 719 ] 87 g -3 219 | 3.4
66" | 28 - 1" 77-10 W 18-6" |21"-4 Y | 811|101 8 -9" 242 | 3.9
72" | 30'-4 3" 8-51 [20-0" |23-11Y" |924|11.7 9 - 4" 272 | 4.4
27| 7-10 3| 2-6" 5-8 | 6-61%" | 148 1.1 1-9" 24 | 03
150 9-4" 2-9 | -8 | 7-8% | 181| 1.5 2-2 32 | 04
18 l10-9% | 3-1" 77-8"| 8-104"| 221 1.9 2-8" 42 | o5
21" 12-23% | 3-4 | -8 |10-0" 260 | 2.3 3-1 57 o7
290 |13 -9 | 3-94 | 9-8 |[11'-2" 301 | 2.8 37 67 | 09
277 | 15 - 3" 4 -1 10-8" |12-3%" | 334 | 3.3 3-11"| 77 | 1.0
30" |16-8Y | 4-41 |11-8 [13-53" | 385 | 38 4 - g 89 | 1.3
J33|e-13 | 4-8 12-8" |14-7 %" | 425 | 4.5 4 -8" 101 | 1.4
36" |19 -7" a-11W13-8" |15-9Y | 472| 5.1 5-1" 115 | 1.7
42 |227-53%" | 5-61" |15-8" |18 -1" 583 | 6.5 5-10" | 141 | 2.1
48" 126'-6 Y | 6-11" |18-8" |21'-6 3" | 730 | 8.9 6-7" 175 | 2.8
54" | 29" - 5" 6-814" |20-8" |[23-10Y"| 875|107 7-6" 226 | 36
60" |32-3% | 7-31 |22-8" | 26'-2" 996 | 12.7| 8 -3 264 | 4.3
66" |35 -2 | 77-101%"|24-8" |28-5%" |1,140| 149] & -9 300 | 4.9
72 |38 -1Y | 8-5%" [26-8" |30-9 " |1,297|17.3] 9 -4" 334 | 56
127|110 - 2" 2-6" 8g-6"| 9-9% | 224] 1.9 1-9" 28 | 0.4
150 | 13-2Y | 2-94 |10-0" |11'-6 1% | 268 | 2.5 2-2 37 |05
18 |15-2%" | 3-1" 11'-6" |13-3Y%" | 330 | 3.2 2 -8 50 | 0.7
21" 17 -2 3 | -4k |13-0" |15-0Y" | 387 | 3.9 3-1" 69 | 0.9
24 |19 -4% | 3-91 |14-6" |16 -9" 453 | 4.8 37 80 | 1.2
27 |21 -4 3 | 4-1" 16-0" |18-5%" | 512 | 57 3-11" | 96 | 1.4
el 30 |23-5y | #4-4% |17-6" |20-21%" | 593 | 6.7 4 - g 110 | 1.7
33 |25-5 | 4-8" 19 -0" |21'-11 4| 675 | 7.8 4 -8" 127 | 2.0
36" |27 -5 3% | 4-111%"|20-6" |23 -8" 735 | 9.0 51" 144 | 2.3
42 |31-6Y | 5-6% |23-6" |277-11%" | 922|115 5-10" ] 179 | 3.0
48" |377-3% | 6-11 |28-0" |32-4" 1,191 159 6 -7" 231 | 4.0
54 |41 -4l | 6-8%" |31-0" |35-9 %" |1,424) 192 7 -6" 300 | 5.0
60" |45 -4 % | 7-31" |34-0" |39 -3 1,631 22.9] 8 -3 353 | 6.0
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FILE:

i} . TABLE OF (© TABLE OF
REINFORCING STEEL CONSTANT DIMENSIONS
. Dia of
< Bar Size Spa No. Pipe (D) G K @ H
R @ A #4 I'-0" ~ 12" 0-9" 1'-0" 2'-0"
©
i l* B #3 1'-6" ~ 15" o-11" 1-0" 2'- 3"
R c #4 o - e T o | 2 6o
. D #3 -0 ~ 21" -4 -0 2-9
? F #5 _ P o4 7 o 3_0"
= ELEVATION s - - BT T e
(Showing dimensions.) BARS V BARS CL G #3 ~ 2 30" r-10 r-o 3-6"
(Length = 2'-5") S #4 ~ 6 33" I'-11 1'-0" 3-9"
v 4 -0 _ 36" o qn 70" 40"
w #5 - 4 42" 2- 4" 1-0" 4-6"
48" 27" 1- 3 5-3"
Bars B Y 4 ar 54" 3-0 -3 5-9
60" 3 3 7 3 6 - 3
- Bars B1-x 9" Min 66" 3_3 7'- 3" 6 - 9"
E D 7on 34 73 7 3
, . | o
¢ Pipe or pipes ‘ ‘ ~
7 BARS B and Bl-x
pacing
at 12"
Max
Bars F ~ 2" 2" @ Quantities shown are for concrete pipe and will
RS ‘ ; f increase slightly for metal pipe installations.
: _5/{ @ For vehicle safety, construct curbs no more
o o 2 than 3" above finished grade. Reduce curb
T heights, if necessary, to meet these
- requirements. No changes will be made in
~ quantities and no additional compensation will
‘ NN be allowed for this work.
=
Bars W @Provide a 1'-0" footing as shown where required
to maintain 4" minimum cover for pipes.
@ Dimenisions shown are usual and maximum.
>
Bars S @ Quantities shown are for one structure end only
(one headwall).
@ X 12 xH -7
Min Length = 6" + 3" x T 12xL
Max Length = 12 x H - 3" x(M) -
12 x L
Lengths of wings based on SL:1 slope along this
VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV B line.
L “—— Bars Al-x W= \>/ ¢
& Bars V1-x Bars G T @ MATERIAL NOTES:
~ Bars Vi1-x Provide Grade 60 reinforcing steel.
Provide Class C concrete (f'c = 3,600 psi).
1
Toe of GENERAL NOTES:
slo Designed according to AASHTO LRFD Bridge Design
pe S
Specifications.
Do not mount bridge rails of any type directly to
these culvert headwalls.
Finished grade This standard may not be used for wall heights, H,
(roadway slope) exceeding the values shown.
Bars E Cover dimensions are clear dimensions, unless noted otherwise.
Conforms to SL:1 slope 6" Reinforcing dimensions are out-to-out of bars.
perpendicular to roadway
Bars D1-x Provide bars as Bars w
Bars W ;/ needed to support |
Bars Vi-x = Bar W on inside §® g’_‘"_’g_e
face of wall. i ivision
Bars S Texas Department of Transportation Standard
|| Bars D
CONCRETE HEADWALLS
1 Bars S
e B Bars v WITH FLARED WINGS FOR
Construction
= =— Cons 0° SKEW PIPE CULVERTS
o
Bars G Bars A LBars Al-x CH_FW_O
Bars B FiLe chfw00se-20.dgn ow TXDOT [ex: TxDOT[ow: TxDOT [ex: TxDOT
©rxpot February 2020 cont | SECT 108 HIGHWAY
TYPICAL WING ELEVATION SECTION A-A 2352[02| o027 FM 2449
DIST COUNTY SHEET NO.

DAL DENTON 74




TABLE OF VARIABLE DIMENSIONS@
AND QUANTITIES FOR ONE HEADWALL

No warranty of any

TxDOT assumes no responsibility for the conversion

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

DISCLAIMER:

-02-027 Ponder ISD\PLANS\10 DRAINAGE BE fHfL6XETANDARTENLRSWHS P& {80 Iggrect results or damages resulting from its use.
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\DENDES\Projects\FM2449\2352

I

. § Values for One Pipe y;{uESCZOAggt'i\dgiig
\% S § Reinf | Conc Reinf | Conc
2 w (Lbs) | (CY) w (Lbs) | (CY)
S ONRO) ONRO
12" 9 -0" 122 1.1 -9 15 0.2
15" 10'- 3" 136 1.3 2'-2" 16 0.2
18" 11'-6" 163 1.5 2'-8" 19 0.3
21" 122-9" 200 1.8 3-1" 31 0.4
24" 14 -0" 217 2.1 3-7" 34 0.4
27" 15 - 3" 254 2.4 3-11" 37 0.5
30" 16'- 6" 272 2.7 4 -4 40 0.6
|33 17'-9" 314 3.1 4-8" 43 0.6
36" 19 -0" 371 3.9 5 -1 46 0.8
42" 21'-6" 442 4.9 5 -10" 52 1.0
48" 25'-0" 569 6.4 6 -7" 59 1.3
54" 27'-6" 701 7.5 7'-6" 82 1.6
60" 30 -0" 794 8.8 8 -3" 90 1.8
66" 32 -6" 894 10.2 8-9" 96 2.0
72" 35 -0" 1,055 11.7 9 -4 103 2.3
12" 13 -0" 175 1.6 -9 14 0.2
15" 14'-9" 193 1.9 2r-2" 17 0.2
18" 16' - 6" 228 2.2 2'-8" 19 0.3
21" 18' - 3" 299 2.6 3-1" 31 0.4
24" 20'- 0" 323 3.0 3-7 33 0.4
27" 21'-9" 371 35 3-11" 37 0.5
30" 23 -6" 415 4.0 4 -4 40 0.5
o | 33 25' - 3" 469 4.6 4-8" 43 0.6
36" 27'-0" 556 57 5 -1 46 0.8
42" 30'-6" 675 7.1 5 -10" 52 1.0
48" 35 -6" 837 9.2 6 -7" 59 1.3
54" 39'-0" 1,015] 11.0 7'-6" 84 1.6
60" 42' - 6" 1,171 12.9 8 -3" 91 1.8
66" 46' - 0" 1,298 | 14.9 8-9" 98 2.0
72" 49' - 6" 1,561 17.1 9 -4" 103 2.3
12" 17'-0" 229 2.0 -9 15 0.2
15" 19 - 3" 266 2.4 2-2" 17 0.2
18" 21'-6" 308 2.9 2-8" 19 0.3
21" 23 -9 382 3.5 3-1 31 0.3
24" 26'- 0" 430 3.9 3-7" 34 0.4
27" 28' - 3" 486 4.7 3-11" 37 0.5
30" 30 -6" 539 52 4 -4 40 0.6
3|33 32 -9" 603 6.0 4 -8" 42 0.6
36" 35 -0" 738 7.5 5 -1 47 0.8
42" 39'-6" 881 9.3 5 -10" 52 1.0
48" 46' - 0" 1,102 | 12.1 6 -7" 61 1.3
54" 50'- 6" 1,364 | 14.4 7' -6" 84 1.6
60" 55'-0" 1,547 | 16.9 8 -3" 91 1.8
66" 59 - 6" 1,741 19.5 8-9" 98 2.0
72" 64' - 0" 2,077 | 22.4 9 - 4" 102 2.3
12" 25' - 0" 336 3.0 -9 14 0.2
15" 28'-3" 384 3.6 2r-2" 17 0.2
18" 31'-6" 452 4.2 2'-8" 19 0.3
21" 34 -9" 581 5.1 3 -1 31 0.4
24" 38 -0" 644 58 3-7" 34 0.4
27" 41 - 3" 737 6.9 3-11" 37 0.5
30" 44' - 6" 807 7.7 4 -4 39 0.6
a |33 47'-9" 912 8.9 4-8" 44 0.6
36" 51'-0" 1,108 | 11.0 5 -1 48 0.8
42" 57'-6" 1,318 | 137 5 -10" 54 1.0
48" 67'-0" 1,682 | 17.9 6 -7" 59 1.3
54" 73 -6" 2,072 | 21.3 7'-6" 83 1.6
60" 80'- 0" 2,351 24.9 8 -3 89 1.8
66" 86' - 6" 2,643 | 28.9 8-9" 96 2.0
72" 93 -0" 3,121 | 33.1 9 -4 101 2.3

DATE: 9/19/2022 2

FILE:

w
w/2 _
® ]
1
\ﬁ ¢ Structure ‘ Bars E—
T I —
g ~
5 1
o Bars A2
T
K + 1
11" (Typ)
) Bars F
~
' J—J
Bars Al
ELEVATION
D G D
¢ Pipe or pipes ﬂ
‘ Bars E—
~—Bars A
—
)
W 5
o o Bars F2
il ] Bars F1
w/2 HHH _)‘7@ Structure N §
! ~IE
i w

@4%7 Toe of slope

PLAN OF NON-SKEWED PIPES

Finished grade

: T " , (roadway slope)

Varies

Bars F1——=

Bars A2 Lj

Bars F2 T

Bars Alim

TABLE OF
CONSTANT DIMENSIONS
P%‘; %) G k (5) H T E
12" 0-9 -0 2.8 0-9 -9
15" o-11" | 1-0" -1 | o-o -9
18" -2 r-o 3.2 0-9 -9
21 -4 r-o -5 -9 2-0
24 -7 r-o 3-8 -9 2-0"
27" -8 r-o 3-11" | o-o 2.3
30" r-100 | r-o -2 o-o 2-3
33" -1 | r-o -5 o-9 2-6"
36" P r-o i-g r-o 2-6"
42" 24 r-o 52 r-o 2.9
48" 27 -3 s_11" | 1-o 3-0
54 3-0 -3 6 -5 r-o 3-3
60" 3_3 -3 6-11" | 1-0 E
66" 3-3 -3 75 r-o 3-9"
72 34 -3 7-11" | -0 -0

TABLE OF (©
REINFORCING STEEL

Bar Size Spa No.
Al #5 ~ 2
A2 #5 I'-6" ~
#5 ~ 2

F #5 1I-0" ~

MATERIAL NOTES:
Provide Grade 60 reinforcing steel.
Provide Class C concrete (f'c = 3,600 psi).

GENERAL NOTES:

Designed according to AASHTO LRFD Bridge Design
Specifications.

Do not mount bridge rails of any type directly to
these culvert headwalls.

This standard may not be used for wall heights, H,
exceeding the values shown.

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

H+T-3"

|

BARS F2

@ Total quantities include one 3'-1" lap for bars
over 60" in length.

@Ouantitfes shown are for concrete pipe and will
increase slightly for metal pipe installations.

@Indicated slope is perpendicular to centerline
pipe or pipes.

@For vehicle safety, construct curbs no more
than 3" above finished grade. Reduce curb
heights, if necessary, to meet these
requirements. No changes will be made in
quantities and no additional compensation will
be allowed for this work.

@ Dimensions shown are usual and maximum.

@Ouantities shown are for one structure end only
(one headwall).

SECTION AT
CENTER OF PIPE

=t Bridge
Division
I Texas Department of Transportation Standard

CONCRETE HEADWALLS
WITH PARALLEL WINGS FOR
NON-SKEWED PIPE CULVERTS

CH-PW-0

FILE chpwOste-20.dgn on: TxDOT \cx TxDOT\mv TXDOT \M TxDOT
©rxpot February 2020 cont | SECT 108 HIGHWAY
REVISIONS 2352| 02 027 FM 2449
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No warranty of any

TxDOT assumes no responsibility for the conversion

Construction joint (Typ)

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
\DENDES\Projects\FM2449\2352-02-027 Ponder I1SD\PLANS\10 DRAINAGE DETARsSNSTENOARDENNEPIO¥ T 20 g rect results or damages resulting from its use.
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FILE:

3" chamfer
(See CONSTRUCTION >‘
NOTES.) 1

TYPICAL SECTION

®

H—]

v s £
| [ Bars F2 ~ Equal Spacing (Typ) \
Permissible
construction F2 E F2
N joint (Typ) _jT‘ / ‘ﬁ— |
* .\W; . -~ * . '_\G\_’ T . L %
B I =y N I_| N
s . e B Fl1 :ﬁ Fl
5| %2 T NS Al g
s =y .
CJ'./M o.
V4
= g1 \' F2
o ]1/2u "
a (Typ) )
[ . "
_ 6
) 3 (Typ)
L
- Y
)N =
4
| - ‘
— N L A 4\' Py v (o) * ‘%
I

\E:

Finished grade
(roadway slope)

SECTION THRU CURB

Length of box

Bars F2
(Top & bottom)

@
FBars K @

E>Bars H

Bars F2

(Top)

Bars B

(Bottom)

t

Bars C

@/’SM

iyl

Bars D J

ny

nyn

BARS D

= = r |
i Bars F2 ‘

BOTTOM 5LAB

PART PLANS

'm

TABLE OF
BAR DIMENSIONS
H "X "y
30" 3.6 W 4-5"
4-0" 4.6 ¥ 4-5"
5_0" 5.6 W 4-5"
6'-0" 6'-6 " 4-5"
7'_0" 7.6 ¥ 4-5"
% "

H

E

2

BARS Z BARS Y

“—Bars F1 (Bottom)

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

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

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

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

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

The Contractor may replace Bars B, C, D, E, F1, F2, M, Y, and/or Z with deformed
welded wire reinforcement (WWR) meeting the requirements of ASTM Al1064. The
area of required reinforcement may be reduced by the ratio of 60 ksi / 70 ksi.
Spacing of WWR is limited to 4" Min and 18" Max. When required, provide lap splices
in the WWR of the same length required for the equivalent bar size, rounded up for
wire sizes between conventional bar sizes. The lap length required for WWR is
never less than the lap length required for uncoated #4 bars.

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

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

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

CONSTRUCTION NOTES:

Do not use permanent forms.

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

Optionally, raise construction joints shown at the flow line by a maximum of 6". If
this option is taken, Bars M may be cut off or raised, Bars C and D may be reversed,
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.
Provide bar laps, where required, as follows:
e Uncoated or galvanized ~ #4 = 1'-8" Min
e Uncoated or galvanized ~ #5 = 2'-1" Min
e Uncoated or galvanized ~ #6 = 2'-6" Min

GENERAL NOTES:

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

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

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

HL93 LOADING SHEET 1 OF 2
=t Bridge
Division
I Texas Department of Transportation Standard

MULTIPLE BOX CULVERTS

CAST-IN-PLACE
7'-0" SPAN
0" TO 10" FILL

MC-7-10

Fites mc710ste-20.dgn on: TBE cx: BUP_Jow-TxDOT  [cx TxDOT
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No warranty of any

TxDOT assumes no responsibility for the conversion

0
E BILLS OF REINFORCING STEEL (For Box Length = 40 feet) QUANTITIES
@ SECTION
u DIMENSIONS

Bars B Bars C & D Bars E Bars F1 ~ #4 Bars F2 ~ #4 Bars M ~ #4 Bars Y & Z ~ #4 Bars H Bars K Per Foot Curb Total
5 4 ~ #4 of Barrel
o
§ S H T U No. q’i 3 Length Wt No. &4 S Bars € Bars b No. »U'EJ 2 Length | Wt | No. 2 Length| Wt | No. 2 Length| Wt | No. 3 Length| Wt [ No. 2 Bars ¥ Bars 2 Length | Wt [ No.| Wt Conc | Renf |Conc|Renf| Conc | Renf
= «©w | v 0| Y| Length | Wt | Length | Wt 0| v N N N Y | Length| Wt | Length| Wt (CY) | (Lb) | (CY) | (Lb) | (CY) | (LD)
2 7' -0" 3-0" 8" 7" 108 | #6| 9" | 15 -6" | 2,514 |162| #5| 6" 7'-11"1,338 7'-0" 1,183 |108|#6| 9" | 1I'-5" | 1,852 | 10 |18"|39'-9"| 266 | 54 |18"|39'-9"|1,434 (108| 9" | 3 -0"| 216 | 54 | 9" | 4 -7" 165 7' -3" 262 | 15 -6" 41 |1 34|95 10972 | 2308 | 1.2 | 136 | 40.0 | 9,366
3 7'-0" 3-0" 8" 7" 108 | #6| 9" | 23 - 1" | 3,744 |162| #5]| 6" 7'-11"1,338 7'-0" 1,183 |108|#6| 9" | 19'-0" |3,082 | 15 |18"|39'-9"| 398 | 77 |18"|39'-9"|2,045(108| 9" | 3-0"| 216 |108| 9" | 4 -7" 331 7' -3" 523 123-1"| 62 | 50 |139 | 1.412| 321.5| 1.7 | 201 | 58.2 |13,061
4 7'-0" 3-0" 8" 7" 108| #6| 9" | 30' - 8" 4,975 |162| #5| 6" 7'-11"1,338 7'-0" 1,183 |108|#6| 9" | 26'-7" |4,312| 20 |18"|39'-9"| 531 |100|18"|39'-9"|2,655|108| 9" | 3'-0"| 216 |(162| 9" | 4 -7" 496 7' -3" 785 | 30" - 8" 82 | 64 (178 | 1.851 | 4123 | 2.3 | 260 | 76.3 |16,751
5 7'-0" 3-0" 8" 7" 108 | #6| 9" | 38'-3" | 6,205 |162| #5| 6" 7'-11"11,338 7'-0" 1,183 108 |#6| 9" | 34'-2" |5542 | 25 |18"|39'-9"| 664 |123|18"|39'-9"|3,266 |108| 9" | 3'-0"| 216 |(216| 9" | 4'-7" 661 7'-3" 11,046 | 38'-3" | 102 80 |223 | 2.290 | 503.0 | 2.8 | 325 | 94.4 |20,446
6 7'-0" 3-0" 8" 7" 108 | #6| 9" | 45 -10"| 7,435 |162| #5| 6" 7'-11"1,338 7'-0" 1,183 |108|#6| 9" | 41'-9" |6,773 | 30 |18"|39'-9"| 797 |146|18"|39'-9"|3,877 (108| 9" | 3'-0"| 216 |270| 9" | 4 -7" 827 7'-3" 11,308 | 45'-10"| 122 | 94 |262 | 2.729 | 593.9 | 3.4 | 384 |112.6 |24,138
2 7'-0" 4'-0" 8" 7" 108 | #6| 9" | 15 -6" | 2,514 |162| #5]| 6" 8-11"1,507 7'-0" 1,183 |108|#6| 9" | 1I'-5" | 1,852 | 10 |18"|39'-9"| 266 | 54 |18"|39'-9"|1,434 (108| 9" | 4 -0"| 289 | 54 | 9" | 4-7" 165 | 9 -3" 33415 -6" 41 1 34 |95 | 1.037 | 2386 | 1.2 | 136 | 42.6 | 9,680
3 7'-0" 4'-0" 8" 7" 108 | #6| 9" | 23'-1" | 3,744 |162| #5| 6" 8 -11"1,507 7'-0" 1,183 |108|#6| 9" | 19'-0" |3,082| 15 |18"|39'-9"| 398 | 77 |18"|39'-9"|2,045 |108| 9" | 4 -0"| 289 (108| 9" | 4 -7" 331 9 -3 667 | 23' - 1" 62 | 50 (139 | 1.498 | 331.2| 1.7 | 201 61.6 13,447
4 7'-0" 4'-0" 8" 7" 108 | #6| 9" | 30' - 8" 4,975 | 162 | #5| 6" 8 -11"1,507 7'-0" |1,183|108|#6| 9" | 26'-7" |4,312| 20 |18"|39'-9"| 531 |100|18"|39'-9"|2,655(108| 9" | 4 -0"| 289 (162| 9" | 4 -7" 496 9'-3" 11,001 | 30" -8" 82 | 64 |178 | 1.959 | 4237 | 2.3 | 260 | 80.6 |17,209
5 7'-0" 4'-0" 8" 7" 108 | #6| 9" | 38'-3" | 6,205 |[162| #5]| 6" 8-11"1507 7'-0" 1,183 |108|#6| 9" | 34'-2" |5542 | 25 |18"|39'-9"| 664 [123]18"|39'-9"|3,266 (108| 9" | 4 -0"| 289 |216| 9" | 4 -7" 661 9'-3"|1,335]38-3" |102| 80 (223 | 2420 | 516.3| 2.8 | 325 | 99.6 |20,977
6 7'-0" 4'-0" 8" 7" 108 | #6| 9" | 45 -10"| 7,435 |162| #5| 6" 8-11"1507 7'-0" 1,183 |108|#6| 9" | 41'-9" |6,773 | 30 |18"|39'-9"| 797 |146|18"|39'-9"|3,877 (108| 9" | 4 -0"| 289 |270| 9" | 4 -7" 827 9'-3" 11,668 |45 -10"|122| 94 |262 | 2.881 | 608.9 | 3.4 | 384 |118.6 |24,740
2 7'-0" 5 -0" 8" 7" 108| #6| 9" | 15 -6" | 2,514 |162| #5| 6" 9-11"11,676 7'-0" |1,183|108|#6| 9" | 11'-5" | 1,852 | 10 |18"|39'-9"| 266 | 60 |18"|39'-9"|1,593|108| 9" | 5-0"| 361 549"\ 4-7" 165 | 11'-3" 406 | 15' - 6" 41 | 34 | 95 1.102 | 2504 | 1.2 | 136 | 45.2 |10,152
3 7'-0" 5 -0" 8" 7" 108 | #6| 9" | 23'-1" | 3,744 |162| #5| 6" 9-11"11,676 7'-0" 1,183 |108|#6| 9" | 19'-0" |3,082 | 15 |18"|39'-9"| 398 | 85 |18"|39'-9"|2,257 |108| 9" | 5 -0"| 361 (108| 9" | 4 -7" 331 | 11'-3" 812 |123-1" 62 | 50 |139 | 1.584 | 346.1 1.7 | 201 65.1 |14,045
4 7'-0" 5 -0" 8" 7" 108 | #6| 9" | 30'-8" | 4,975 |162| #5| 6" 9-11"11,676 7'-0" 1,183 |108|#6| 9" | 26'-7" |4,312 | 20 |18"|39'-9"| 531 (110]18"|39'-9"|2,92]1 (108| 9" | 5 -0"| 361 |[162| 9" | 4 -7" 496 | 11'-3" | 1,217 | 30'-8" | 82 | 64 |178 | 2.067 | 441.8 | 2.3 | 260 | 85.0 |17,932
5 7' -0" 5-0" 8" 7" 108 | #6| 9" | 38'-3" | 6,205 |162| #5| 6" 9-11"11,676 7'-0" 1,183 |108|#6| 9" | 34 -2" |5542 | 25 18"|39'-9"| 664 [135]18"|39'-9"|3,585(108| 9" | 5 -0"| 361 |216| 9" | 4-7" 661 | 11'-3" |1,623 38 -3" | 102 80 |223 | 2549 | 537.5| 2.8 | 325 |104.8 |21,825
6 7' -0" 5-0" 8" 7" 108 | #6| 9" | 45 -10"| 7,435 |162| #5| 6" 9-11"1,676 7'-0" 1,183 |108|#6| 9" | 41'-9" |6,773 | 30 |18"|39'-9"| 797 [160|18"|39'-9"|4,248 (108| 9" | 5 -0"| 361 |270| 9" | 4 -7" 827 | 11'-3" |2,029 | 45 -10"| 122 | 94 |262 | 3.032 | 6332 | 3.4 | 384 |124.7 |25,713
2 7'-0" 6'-0" 8" 7" 108 | #6| 9" | 15 -6" | 2,514 |162|#5| 6" | 10'-11"1,845 7'-0" 1,183 |108|#6| 9" | 11'-5" |1,852| 10 |18"|39'-9"| 266 | 66 |18"|39'-9"|1,752 108| 9" | 6'-0"| 433 | 54 | 9" | 4-7" 165 | 13 -3" 478 | 15 -6" 41 | 34 | 95 1.167 | 262.2| 1.2 | 136 | 47.8 |10,624
3 7'-0" 6'-0" 8" 7" 108 | #6| 9" | 23' - 1" | 3,744 |162| #5| 6" | 10'-11"1,845 7'-0" 1,183 |108|#6| 9" | 19'-0" |3,082| 15 |18"|39'-9"| 398 | 93 |18"|39'-9"|2,469 [108| 9" | 6'-0"| 433 (108| 9" | 4'-7" 331 |13 -3" 956 | 23' - 1" 62 | 50 (139 | 1.671 | 361.0| 1.7 | 201 68.6 14,642
4 7' -0" 6'-0" 8" 7" 108 | #6| 9" | 30'-8" | 4,975 162 |#5| 6" | 10'-11"1,845 7'-0" 1,183 |108|#6| 9" | 26'-7" |4,312 | 20 |18"|39'-9"| 531 [120]18"|39'-9"|3,186 [108| 9" | 6'-0"| 433 |[162| 9" | 4 -7" 496 | 13'-3" 1,434 (30'-8" | 82 | 64 |178 | 2.175| 4599 | 2.3 | 260 | 89.3 |18,655
5 7' -0" 6'-0" 8" 7" 108 | #6| 9" | 38'-3" | 6,205 (162 | #5| 6" | 10'-11"1,845 7'-0" 1,183 |108|#6| 9" | 34 -2" |5542 | 25 |18"|39'-9"| 664 |147]18"|39'-9"|3,903 [108| 9" | 6'-0"| 433 |216| 9" | 4 -7" 661 | 13'-3" |1,912 |38 -3" |102]| 80 |223 |2.679 | 558.7 | 2.8 | 325 |110.0 {22,673
6 7'-0" 6'-0" 8" 7" 108 | #6 | 9" | 45' - 10"| 7,435 |162|#5| 6" | 10'-11"1,845 7'-0" |1,183|108|#6| 9" | 41'-9" |6,773 | 30 |18"|39'-9"| 797 |174|18"|39'-9"|4,620 [108| 9" | 6'-0"| 433 (270| 9" | 4 -7" 827 | 13'-3" |2,390 | 45 -10"| 122 | 94 (262 | 3.183 | 657.6 | 3.4 | 384 |130.7 |26,687
2 7'-0" 7'-0" 8" 7" 108 | #6| 9" | 15 -6" | 2,514 |162|#5| 6" | 11'-11"12,014 7'-0" 1,183 |108|#6| 9" | 11'-5" |1,852| 10 |18"|39'-9"| 266 | 66 |18"|39'-9"|1,752 108| 9" | 7'-0"| 505 | 54 | 9" | 4-7" 165 | 15 - 3" 550 | 15 - 6" 41 | 34 | 95 1.231 | 2700 | 1.2 | 136 | 50.4 10,937
3 7' -0" 7'-0" 8" 7" 108 | #6| 9" | 23'-1" | 3,744 (162 |#5| 6" | 11'-11"/2,014 7'-0" 1,183 |108|#6| 9" | 19'-0" |3,082 | 15 |18"|39'-9"| 398 | 93 |18"|39'-9"|2,469 (108| 9" | 7'-0"| 505 |108| 9" | 4'-7" 331 |15-3" 11,100 (23 -1" | 62 | 50 |139 | 1.757 | 370.7 | 1.7 | 201 72.0 |15,027
4 7'-0" 7'-0" 8" 7" 108 | #6| 9" | 30'-8" | 4,975 |162|#5| 6" | 11'-11"12,014 7'-0" 1,183 |108|#6| 9" | 26'-7" |4,312 | 20 |18"|39'-9"| 531 (120|18"|39'-9"|3,186 (108| 9" | 7'-0"| 505 |[162| 9" | 4 -7" 496 | 15'-3" |1,650 | 30'-8" | 82 | 64 |178 |2.283| 4713 | 2.3 | 260 | 936 [19,112
5 7'-0" 7' -0" 8" 7" 108 | #6| 9" | 38'-3" | 6,205 (162 |#5| 6" | 1I'-11"/2,014 7'-0" 1,183 |108|#6| 9" | 34 -2" |5542 | 25 |18"|39'-9"| 664 |147]18"|39'-9"|3,903 (108| 9" | 7'-0"| 505 |216| 9" | 4 -7" 661 | 15 -3" |2,200 | 38 -3" | 102 80 |223 | 2809 | 5719 | 2.8 | 325 |115.2 |23,202
6 7'-0" 7' -0" 8" 7" 108 | #6| 9" | 45 -10"| 7,435 (162 |#5| 6" | 11'-11"/2,014 7'-0" 1,183 |108|#6| 9" | 41'-9" |6,773 | 30 |18"|39'-9"| 797 |174]18"|39'-9"|4,620 (108| 9" | 7'-0"| 505 |(270| 9" | 4 -7" 827 | 15'-3" |2,750 | 45' - 10"| 122 | 94 |262 | 3.334 | 6726 | 3.4 | 384 |136.8 |27,288

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

DISCLAIMER:
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@ 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

longitudinal bars in the extension.

For non-skewed box culverts with less than 2'-0" of fill and for skewed or
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 111, Class C, D, E, or F anchor adhesive into the
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
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
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
dimensions, form horizontal and vertical transitions as directed by the Engineer.

Match bottom slabs to maintain an uninterrupted flow line.

Field bend existing and

L/ Limits of

Bars F2 % ‘ angle
| section

|

Bars E ~ top

and bottom slab

Bars B ~ top
and bottom slab

Bars C ~ top slab
Bars D ~ bottom slab

Bars F1 ~ top slab
Bars F2 ~ bottom slab e

PLAN OF ANGLE SECTION ~

OVER 30° TO 45°

@ 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.

CONSTRUCTION NOTES:
Do not use permanent forms.

When required, lap Bars H 1'-8" for uncoated or galvanized bars.

Provide a minimum of 1 %" clear cover.

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

DISCLAIMER:

Tilt bar as necessary Bars F2

to maintain cover

/ g'Bars F2

surface.

new reinforcing into transitions and maintain specified cover requirements.
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

For top 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) with these exceptions:

) oA S

[y r r ry

| Ze—————

of the normal spacing, cut bars to avoid conflict.

Bars D}'

BOTTOM SLAB

Bars C

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

PLAN OF SKEWED ENDS ~ OVER 15° TO 30°

Limits of skewed
-5

Bars D /

@ When the spacing between Bars B or Bars E becomes less than half

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

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 slab 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

Bars F2~—— Bars F2— Bars Fl— end section (Typ) (3)
I ‘ Py 2
e R e S At E IR S A= e EETE R
LI L] S U 5 LS LN 5 LIS | S S L £ L £ I L Bars C

Length of extension

the cosine of the skew angle.

Cover dimensions are clear dimensions, unless noted otherwise.
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

DISCLAIMER:
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this standard is governed by the "Texas Engineering Practice Act".
kind is made by TxDOT for any purpose whatsoever.
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ﬁﬂ
@ Provide bedding material instead of filter fabric if shown elsewhere
in plans. See Layout for thickness of bedding material.
O @ Minimum toe depth is the larger of the maximum scour depth or
2 times the riprap thickness.
| f |
| U 0 | | D @ "Y" and Height need to be defined. See layout or detail sheet for
| Cj values if this option is used.
| @ List Stone Protection as size (XX inch) and thickness (YY inch) on
(@) the layout.
r ) ﬂg n (_ Example: Riprap (Stone Protection) XX inch, Thickness = YY inch.
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TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

T: \DENDES\Projects\FM2449\2352-02-027 Ponder 1SD\PLANS\13 TRAFFIC [TEMStBifmsateggrd to other formats or for incorrect results or damages resulting from its use.

DATE: 9/19/2022 2:13:05 PM

FILE:

S SM RD SGN ASSM TY XXXXX (X) XX (X-XXXX) BRIDGE
w | w e R
al|a ‘ MOUNT
PLA = | CLEARANCE
SI'II-EENT SIGN SICN POST TYPE POSTS ANCHOR TYPE MOUNT ING DESIGNATION SIGNS
SIGN DIMENSIONS ; ; UA=Universal Conc |PREFABRICATED| 1EXT or 2EXT = # of Ext (See
NO. NO, | NOMENCLATURE =|= . . .
3 5 FRP = Fiberglass UB=Universal Bolt BM = Extruded Wind Beam Note 2)
3| 3| TWT = Thin-Wall |y o 2| SA=S!ipbase-Conc P = "Plgin" |WC = 1.12 #/ft Wing
: : 10BWG = 10 BWG SB=Slipbase-Bolt | 17 = »71* Channel Ty = TYPE
:t' ; S80 = Sch 80 WS=Wedge Steel U= "u" EXAL= Extruded Alum Sign TY N
o|w WP=Wedge Plastic Panels TY S
1 1 S1-1 SYMBOL - PED CROSSING <PENTAGONAL> 36 x 36 X MOUNT ON SOLAR| POWER FJLASHING BEACON
S4-3P SCHOOL <PLAQUE> 24 x 8 X
W13-1P (SPEED) MPH <ADVISORY SPEED PLAQUE> 18 x 18 X
S4-4P WHEN FLASHING <PLAQUE> 24 x 10 X ALUMINUM SIGN BLANKS THICKNESS
1 2 M2 | JCT <AUXILIARY SIGN> 21 % 15 X TOBWG 1 SA P Square Feet Minimum Thickness
M1 -6F <FM SHIELD> FARM ROAD (ROUTE #) 24 x 24 X Less thaon 7.5 0.080"
7.5 to 15 0.100"
1 3 R1-1 STOP 36 x 36 X 10BWG 1 SA P
Greater than 15 0.125"
1 4 R1-1 STOP 36 x 30 X 10BWG 1 SA P
1 5 R1-1 STOP 36 x 36 X 10BWG 1 SA P
The Standard Highway Sign Designs
| 6 W3-3 SYMBOL - SIGNALIZED INTERSECTION AHEAD 36 x 36 X 10BWG 1 SA P for Texas (SHSD) con be found ot
the following website.
1 7 D1-2 (DESTINATION - 2 LINE) 84 x 30 X S80 1 SA U BM http://www.txdot.gov/
1 8 S1-1 SYMBOL - PED CROSSING <PENTAGONAL> 36 x 36 X MOUNT ON SOLAR|POWER FLLASHING BEACON
S4-3P SCHOOL <PLAQUE> 24 x 8 X
W13-1P (SPEED) MPH <ADVISORY SPEED PLAQUE> 18 x 18 X NOTE:
S4-4p WHEN FLASHING <PLAQUE> 24 x 10 X
1. Sign supports shall be located as shown
on the plans, except that the Engineer
1 9 R2-1 SPEED LIMIT (SPEED) 30 x 36 X 1 0BWG 1 SA P may shift the sign supports, within
design guidelines, where necessory to
2 1 M3-3 SOUTH <AUXILIARY SIGN> 24 x 12 X 1 0BWG 1 SA P Secﬁlze a ?Tfe*deﬂ;‘!bjﬁllfc‘f'os CI"' to
MI-6F CFM SHIELD> FARM ROAD (ROUTE #) 24 x 24 X oo s on Tﬁe'pior':s' e o
Contractor shall stake and the Engineer
2 2 R12-1T WETIGHT LIMIT/GROSS (WEIGHT) LBS 24 x 306 X 10BWG 1 SA P will verify all sign support locations.
- 2. For installation of bridge mount clearance
2 3 Wi0-1 SYMBOL - GRADE XING ADVANCED WARNING 36 diameter | X 1OBWG 1 SA P signs, see Bridge Mounted Clearance Sign
Assembly (BMCS)Standard Sheet.
2 4 M1 -6F {FM SHIELD> FARM ROAD (ROUTE #) 24 x 24 X 10BWG 1 SA U
M6 -4 CARROW - DUAL LEFT & RIGHT> <AUX. SIGN> 21 x 15 3. For Sign Support Descriptive Codes, see
W10-1 SYMBOL - GRADE XING ADVANCED WARNING 36 diameter X Sign Mounting Details Small Roadside
Signs General Notes & Details SMD(GEN).
2 5 R8-8 DO NOT STOP ON TRACKS 24 x 30 X 10BWG 1 SA U
W10-11A (FEET) FEET BETWEEN TRACKS AND HIGHWAY 30 x 306
2 6 M3-2 EAST <AUXILIARY SIGN> 24 x 12 X 10BWG 1 SA P
M1 -6F {FM SHIELD> FARM ROAD (ROUTE #) 24 x 24 X
2 v R2-1 SPEED LIMIT (SPEED) 30 x 306 X 10BWG 1 SA P
2 8 R1-1 STOP 36 x 36 X 10BWG 1 SA P
;’Qb Traffic
= Operations
2 9 D1-2 (DESTINATION - 2 LINE) 84 x 30 X S80 1 SA U BM ITexas DepartmentofTransportaﬁon sDtlaV’lﬁd’gI']d
2 10 D2-1 (DESTINATION) (DISTANCE) <1 LINE> 72 x 18 X 10BWG 1 SA T
2 1 W10-1 SYMBOL - GRADE XING ADVANCED WARNING 36 diameter X 10BWG 1 SA P SSMlJAMLML SIGONS
FILE: sums16. dgn oN: - TxDOT ‘cx: TxDOT |ow:  TxDOT |ck: TxDOT
@©7TxDOT  May 1987 CONT | SECT JoB HIGHWAY
REVISIONS 2352| 02 027 FM 2449
g:lg DIST COUNTY SHEET NO.
DAL DENTON 21
L8 ]




:37:39 AM

[

9/26/2022

. dgn

T: \DENDES\Projects\FM2449\2352-02-027 Ponder ISD\PLANS\13 TRAFFIC ITEMS\STRIPING LAYOUT\Striping LAYOUT 01

118+00. 00

MATCH LINE STA

REFL PAV MRK

TY | (WIARROW)

(TYPICAL)

EXISTING SOLAR POWERED
PEDESTRIAN FLASHER TO
yS!1-! BE RELOCATED 12' FROM

EDGE OF PROPOSED
Js4-3p

TEER 5405 TRAVEL LANE

BEGIN PROJECT oy
CSJ: 2352-02-027 REFL PAV MRK o
FM 2449 STA 109+28.10 TY | (WXWORD) o
(TYPICAL) o
] 8 RPM TY II-A-A <Q NOTE:
g € FM 2449 SPACED @ 40 c-¢ e
o el - . — e — W -R-—"—‘-— ——————————————— 1=
o/ =100 —\ oo
n_‘ o - — = = — \ — - |<_[
€ } = ——e——e———_—— — = = 1o —< E
=== =P )_ﬁﬁ %1 0.00 4 I, 1 115+00 Y _ L 12
— / N
J / 8" W SoLD ° L
L ROW —  — RZ100 — E e R O C s A :
4" (W) SOLID R=100 N e =
4" DBL (Y) SOLID ¢ |a = -
o
= 8)
x —
it | M2 3 <
21 x 15 o >
FARM
@ M1-6F
RoAD 24 x 24 gé_l 36
@ @ FLASHING BEACON
EXISTING SOLAR POWERED /¢ \ Si-1
PEDESTRIAN FLASHER TO M 36 x 36
BE RELOCATED 6 OFFSET ‘“gamarr 5o3F, @
OF EXISTING Wis1P o
MPH 18x 18 SPEED S
S4-4P LIMIT Re-1 R
FLASHING BEACON 24x 10 OM 27 (WELX) GND 55 (30 x 36 |5
24" (W) SOLID ?
OM 2Z (WFLX) GND O
) R 100 N
(ARSI — NN ROW —
— P Ny L -
—— = 5 T — —
e ————— _|___E_9-1__’___Iﬂ__,_,___= ..... 2
[ 7 12000 ] K _ 125+00 \
D " =
) . =
| swsowo ) L Crmeaqo P Ut —R_100_ _ _ zZ
4" (W) SOLID Z | ROW —
Z ‘
3 | S
3 OM 2Z (WFLX) GND : OM 2Z (WFLX) GND g
o | <
E : RPM TY II-A-A S
1 SPACED @ 40 c-c
RI-1
36 x 36 <& KRUM DI-2

FT WORTH => [84 x 30

— DocuSigned by:
Kareem Douncette

\—— 51C8F8A7FBDI48C...

SCALE IN FEET

[ R LS
| N7 =&
s eENS RN

O
WS ONAL_ B

NN

9/26/2022

4 - 107254 2
Z

THE PROJECTS ADVANCE WARNING SIGNAGE SHALL BE PLACED
ACCORDING TO THE BC STANDARDS (BC (2)-2 1). SIGNS MAY
REQUIRE ADJUSTMENTS IN THE FIELD BUT ONLY WITH APPROVAL
OF THE ENGINEER.

®,
=" Texas Department of Transportation
i@ 2022

FM 2449

STA 109+28.10 to STA 128+00.00

PAVEMENT MARKING,
SIGNING & DELINEATION

SCALE: 1" = 100 SHEET 1 OF 2

D}E?(IBN FED-R8: PROJECT NO. HIGHWAY

SRAPATES 6 (See Title Sheet) FM2449

KKD STATE DISTRICT COUNTY SHNEOE_T

CHECK TEXAS | DAL DENTON

eex CONTROL SECTION JoB 82
2352 02 027




14:59 AM

9:

9/20/2022

T: \DENDES\Projects\FM2449\2352-02-027 Ponder ISD\PLANS\13 TRAFFIC ITEMS\STRIPING LAYOUT\Striping LAYOUT 02.dgn

128+00. 00

MATCH LINE STA

138+00. 00

MATCH LINE STA

®

WEIGHT
LIMIT

@ sross 12,7 56
WEST M3-3 58420
24 x |12 LBS

FARM I
MI-6F :

24 x 24 I

ROAD !

24" (W) SOLID
24" (W) SOLID:
¢ FM 244
______ I 7 - ,
Hm(gL_% |/ > | # ——
IR S N VA N—R 100 _/ b j 2
8" (W) SOLID R
R 100 4" DBL (Y) SOLID —X_

24" (W) SOLID
. R8-8
i 24" (W) SOLID 24" ¢ 30"

®

DO NOT
STOP
ON
TRACKS

50 FT
BETWEEN
TRACKS &
HIGHWAY

WIO-1 1o
30" x 36"

4" DBL (Y) SOLID

4" (W) SOLID

M3-2
24 x 12

MI-6F
24 x 24

©

4" (W) SOLID (W) RR XING \ —
24" (W) SOLID — ROAD E
| = / 21"X15
OM 2Z (WFLX) GND END PROJECT
5 8
%2 <& FT WORTH DI-2
RI-1 @ 5 KRUM = |84 x 30
36 x 36 =
&
2 o (W) RR XING
S & 4" DBL (Y) SOLID /A
" v S =T
e | —
= I e — o — o —
i ¥ 7 }1 ? Y — 145 go
h m h 140+:00 _g ®
. |l T T &
= T T E: 24" (W) SOLID S
— /N 4" (W) SOLID _— >
N n
OM 2Z (WFLX) GND “
SPEED Ro- | D2-1
LIMIT -
55 |30 x 36 [ DENTON  13]72x 18

CSJ: 2352-02-027
FM 2449 STA 143+56

138+00. 00

MATCH LINE STA

0 50 100

[ e ™

SCALE IN FEET

NOTE:

THE PROJECTS ADVANCE WARNING SIGNAGE SHALL BE PLACED
ACCORDING TO THE BC STANDARDS (BC (2)-21). SIGNS MAY
REQUIRE ADJUSTMENTS IN THE FIELD BUT ONLY WITH APPROVAL
OF THE ENGINEER.

4 - 107254 J
WS &7
N AICENSER N

DocuSigned by: ASCTC g
Kereenn Doncette 9/20/2022

51C8F8A7FBD948C...

®,
=" Texas Department of Transportation
i@ 2022

FM 2449
PAVEMENT MARKING,
SIGNING & DELINEATION

STA 128+00.00 to STA 133+Q7.87

SCALE: 1" = 100 SHEET 2 OF 2

D}E?(IBN FED-R8: PROJECT NO. HIGHWAY

SRAPATES 6 (See Title Sheet) FM2449

KKD STATE DISTRICT COUNTY SHNEOE_T

CHECK TEXAS | DAL DENTON

eex CONTROL SECTION JoB 8 5
2352 02 027




15:04 AM

9:

9/20/2022

T: \DENDES\Projects\FM2449\2352-02-027 Ponder ISD\PLANS\13 TRAFFIC ITEMS\SIGNDETAILx*FM2449.dgn

84

—6 0 12 0 6 0 27.8 0 32.2

J

~— Krum

844,5%
15

0
(=2}
<
!
1
@ T
N ] o
ﬁ“’.m @
N
I t W O r t h i j : I
0 H‘J‘E’,
\ Za I
k—p—k—gg—k 63k 334 k115 12—k —p—l
D1-2 8in LT-RT;
1.9" Radius, 0.8" Border, White on Green;
Standard Arrow Custom 12.0" X 7.1" 180°; "Krum", ClearviewHwy-3-W;
1.9" Radius, 0.8" Border, White on Green;
"Ft Worth", ClearviewHwy-3-W; Standard Arrow Custom 12.0" X 7.1" 0°%;
84
—6 0 12 ¥ 6 ¥ 8.8#6.3 0 334 o 11.5——
7 R
<+ ¥
~ @7
S 11,
N o o
ﬁm-m. |
N
0 %’.
\ 2 I
L—6 L 27.8 L 32.2 L 12 L 64

D1-2 8in LT-RT;

1.9" Radius, 0.8" Border, White on Green;
Standard Arrow Custom 12.0" X 7.1" 180°; "Ft Worth", ClearviewHwy-3-W;

1.9" Radius, 0.8" Border, White on Green;
"Krum", ClearviewHwy-3-W; Standard Arrow Custom 12.0" X 7.1" 0°;

SHEET 2(5-9)

Denton 13

H5#8#5%

o
8

—6 A 39.3 L 10.94%9.8#6%

72

D2-1 8in;
1.5" Radius, 0.5" Border, White on Green;
"Denton”, ClearviewHwy-3-W; "13", ClearviewHwy-3-W;

SHEET 2(5-10)

;2§§%“95“[§‘\

4 KAREEW K. DOUCETTES
',' Lo 107254 f g
v &L

‘\{{ IONAL ?;\‘\f,."'
DocuSigned by: NN

kereene Doucette 9/20/2022

51C8F8A7FBD948C...

®,
=='r Texas Department of Transportation
Z?%) 20p2

FM 2449
SIGN DETAILS

SHEET 1 OF 1
DﬁéBN R PROJECT NO. HICHNAY
SRAPATES 6 (See Title Sheet) FM2449
KKD STATE DISTRICT COUNTY SHNEOE_T
Cﬁ&* TEXAS | DAL DENTON
HECK CONTROL SECTION JoB 84
HM 2352 02 027




No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

T: \DENDES\Projects\FM2449\2352-02-027 Ponder 1SD\PLANS\13 TRAFFIC ITEMStRTANDIAREIREmIC ZFhggnformats or for incorrect results or damoges resulting from its use.

DATE: 9/19/2022 2:13:40 PM

FILE:

Edge of Pavement 6" min. 4" Solid
hou | l_ PUBLIC Wnite " ; GENERAL NOTES
snouicer L o | B e
4" Solid t —— 1. Edgeline striping shall be as shown in the plans or as
Egléotine ) ED <":| / directed by the Engineer. The edgeline should not be placed
9 =—4" White _F' 30° 101 == _ less less than 6 inches from the edge of pavement. This
4" Solid Lane Line |30 |10 ':> distance may vary due to pavement raveling or other
White = — — — ':‘¢> conditions. Edgelines are not required in curb and
Edge Line — tt t+i f .
9 i —\ ::> PUBLIC \ - o W ( gutter sections of roadways
[
ROADWAY @ G White ALLEY, PRIVATE ROAD 2. The traveled way includes only that portion of the roadway
Edge Line OR DRIVEWAY used for vehicular travel. It does not include the parking
lones, sidewalks, berms and shoulders. The traveled ways
EDGE LlNE AND LANE LlNES shal I’be meosure;:l from the inside of edgeline to the
ONE'WAY ROADWAY TYP|CA|_ TWO'LANE. TWO-WAY PAVEMENT inside of edgeline of a two lane roadway.
WITH OR WITHOUT SHOULDERS MARKINGS THROUGH INTERSECTIONS
4" Solig MATERIAL SPECIFICATIONS
(o]
/Edoe of Pavement & min R%ﬂ-'lfv H L /\ghife ) PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
' d Li
l_ [E— o° - ne - EPOXY AND ADHESIVES DMS-6100
1 solid j 4" White } : <z YeiTow Line BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS |DMS-6130
‘ggé;eLine — " LmeL —_— — — - Z 4" White _7 - - - - TRAFFIC PAINT DMS-8200
30 10 | <h Lone Line HOT APPLIED THERMOPLASTIC DMS-8220
|:> PERMANENT PREFABRICATED PAVEMENT MARKINGS|DMS-8240
=> 4" Solid, J/ — - - - \ - - - -
— vel Iog — |:> Al'l pavement marking materials shall meet the
':D éd Sollid White ?z'l'zrpin.-4"fusuol required Departmental Material Specifications
ge me\ -rroveTgé. wo(;r PUBLIC \ 4 soli as specified by the plans.
greater than ———— ROADWAY WhHg !
48" only) 0 G Edge Line
ALLEY, PRIVATE ROAD
CENTERLINE AND LANE LINES OR DRIVEWAY
FOUR LANE TWO-WAY ROADWAY TYPICAL MULTI-LANE, TWO-WAY PAVEMENT 4 min. | a4 min. |
‘ . 30° .
WITH OR WITHOUT SHOULDERS MARKINGS THROUGH INTERSECTIONS e STOP LINeS
oli ite
Width: 12" min.
 Edge of Pavement 6’ min. when 24" max.
Shoulder width exists 24" EDGII-II LINI:I .
may vary (typ.) _‘ 3 to 12--...| I... I.._.| 4" Solid White
12"
4" vel | 4" Solid White / t . 10" min. - 3 1o 12" = oo CENTERL INE
Center I1ne Edge Line <= 3" o~ 12" mox.-l 'OSIVVVVVV 36" 4" Yellow
' [——] — — |=.|1 A — 6" mir)1.—> e |6ng+§:), 10/
. B c — (typ. :
30 10
=> 4" Solid, _/ 4" Solid Wnite ! 4v soria 2 | For posted speed on road For posted speed on road OPTIONAL
Yellow Line Edge Line — Yellow Line being marked equal to or being marked equal to or 4" Solid
less than 40 MPH. greater than 45 MPH. Yell i
Shoulder width ellow line
may vary (typ) on approaches to
1 n'rerse(::'r ons
TWO LANE TWO-WAY ROADWAY YIELD LINES Minimum Requirements (5007 min.) Minimum Requirements
for Edgelines Traveled for Centerlines without
WlTH OR WlTHOUT SHOULDERS Way Width 220’ Edgel ines Pavement
Width 16's W< 20’
Pavement Edgej
\4" Solid White 4" White Lane Line <:| NOTES GU'DE FOR PLACEMENT OF STOP LlNES.
Eage Line ) EDGE LINE & CENTERLINE
4" Solid Yellow 30’ 10° 4" Solid <:‘ 1. Where divided highways are separated by median widths Based on Traveled Way ond Pavement Widths
Edge Line ~ ﬁg$e 2 YelTow Line at the median opening itself of 30 feet or more, median for Undivided Highways
— openings shall be signed as two separate intersections.
| Taper N 10" min. - Each medion opening has two width measurements, with one " "
optionol E £ 12" max. VYVVVV measurement for each approach. The narrow medion width will ;’ 5@2’5
Dot ted 8" Solid 3}3 E be the controlling width to determine if signs are required. ITexas Department of Transportation sDt;V;ﬂg;'d
8" White | White Line == TAAAAA D Yield signs are the typical intersection control. Stop signs
Extension [ See note 3 = are optional as determined by the Engineer.
Line = B Lig" min. iela
= from edge e 2. Install medion striping (double yellow centerlines and
| — | line to Triangles — stop bars/yield triangles) when a 50’ or greater median TYP[CAL STANDARD
4" Solid Yellow Storage stop/yield centerline can be placed. Stop bars shall only be used
Edge Line M Deceleration | line with stop signs. Yield traingles shall only be used with PAVEMENT MARK INGS
. '=' — T — — yield signS.
éd Zoll_;gEWh'+e '::> White Lane Line
9 N 3. Length of turn bays, including taper, deceleration, and PM (I ) _20
storage lengths shall be as shown on the plans or as
directed by the Engineer. FILE:  pml-20.dgn on: Jex: [ow: o
(©T1xD0T November 1978 CONT | SECT JoB HIGHWAY
- g3 REVISIONS 2352| 02 027 FM 2449
FOUR LANE DIVIDED ROADWAY CROSSOVERS o 20
8-00 6-20 DAL DENTON §§
22A




No warranty of any

TxDOT assumes no responsibility for the conversion

REFLECTIVE RAISED PAVEMENT MARKERS MATERIAL SPECIF[CATIONS
FOR VEH I CLE POS [ T ION I NG GU I DANCE PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
EPOXY AND ADHESIVES DMS-6100
BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS | DMS-6130
<}E‘ See Detail A See Detail B . TRAFFIC PAINT DMS-8200
Type I1-A-A >,_\ o fentertinen Symmetrical oround centerline HOT APPLIED THERMOPLASTIC DMS-8220
/ { f y PERMANENT PREFABRICATED PAVEMENT MARKINGS| DMS-8240
N =~ 2 ys - (\ g ,) Continuous two-way left turn lane / Type 11-A-A
80" 20° 40 40 — o — o — o — o — o All pavement marking materials shall meet the
I T I T I required Departmental Material Specifications
I:> { A 40’ I 40’ A 40’ | as specified by the plans.
I T T 1
CENTERLINE FOR ALL TWO LANE ROADWAYS = \= — R — E— ° -
|:‘l> 80’

Type I-C ! !

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

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

i ] g\ Reflectorized

»P
>»

=] —/

l:"/—Type II-A-A

<=
=>

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

T~ _E

i T 80" ‘\T/' |:\l> /Type I-C or II-C-R Surface
| | Type I (Top View)
|::> |:\l> I:ll/Type I-C or II-C-R
>
CENTERLINE & LANE LINES o | 0o’ | §
FOR FOUR LANE TWO-WAY HIGHWAYS X B

I1-A-A 1n-2n &
/- ﬁlﬁ“ Ref lectorized

TN LANE LINES FOR ONE-WAY ROADWAY (NON-FREEWAY FACILITIES) Surface

N T4

Type II-A-A{\ Type

T: \DENDES\Projects\FM2449\2352-02-027 Ponder 1SD\PLANS\13 TRAFFIC ITEMStRTANDIAREIREmO ZFhggnformats or for incorrect results or damoges resulting from its use.

DATE: 9/19/2022 2:13:42 PM

FILE:

' R LY 4 .
. 4 :[4 3-4" Raised pavement markers Type I[-C-R shall have clear face Type I1 (Top View)
-4 ] 1"-4" " T toward normal troffic and red foce toward wrong-way traffic.
N I T 4 : _L
! N g e '
v Type I1-A-A 1n-2" 359 max-
25° min
DETAIL "A" DETAIL "B" DETAIL “C" >
7N\ \¥ ;
0 0 (0 0] 0 § 0 0 0 0 ©§ 0 0 0 0 § 0 0 0 0 § 0 0 0 0 § 0 0 § 0 0 0 0 0§ 0 0§ 0 0 0 0 GENERAL NOTES Roadway Adnesive
CENTER OR EDGE LINE 127 1" SECTION A
/\ _-I I‘_ - 1. All raised pavement markers ploced_in broken |ines ——
@ T DI, (w} ] i ] T T ] @ T T ] ] i ] ] T T ] i:glé*s?pgé?ced in line with and midway between
| 10’ | 30’
T \I\ ! BROKEN LANE LINE 2. On concrete pavements the raised pavement markers RAISED PAVEMENT MARKERS
should be placed to one side of the longitudinal
joints.
REFLECTORIZED PROFILE
® Traffic
PATTERN DETAIL =t Sty
USING REFLECTIVE PROFILE PAVEMENT MARKINGS I Texas Department of Transportation Division

12"+ 1" |
|

R — RAISED MARKERS

U:|4 4 :;/T.:[D I) (|:| |:| / A quick field check -Folf the thickness RELECTOR[ZED PROF lLE

iy UF R TR A MARKINGS

is'/z": Vo I onatgnl ™! POSITION GUIDANCE USING

quarters to a maoximum height of 7 quarters. PM (2) _20
4" EDGE LINE, OPTIONAL 6" EDGE FILE: pm2-20. dgn DN: ‘cx: ‘DW cKe
CENTER LINE LINE, CENTER LINE NOTE ©TxDOT April 1977 CONT |sECT Jo8 HIGHNAY
OR LANE LINE OR LANE LINE 4-92 2-1p TEVIstons 2352| 02 027 FM 2449
Pr_'ofi le markings shal ! r_TOT be placed on roadways 5-00 2-12 DIST COUNTY SHEET NO.
with a posted speed Iimit of 45 MPH or less. 8-00 6-20 DAL DENTON §§

[ 228 ]



No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

4" Dotted White NOTES GENERAL NOTES

Extension Line 1. Lane reduction pavement markings ore used where the number of .
\ through lones is reduced because of narrowing of the roadway 1. Lﬁgﬁeuiﬁrgorg ?ggegrgowrgg;rﬁ;ggsoﬁh?éleszegi?gn
or because of a section of on-street parking in what would 5 §g+ Fbats Lg S ang
> > otherwise be a through lane. For Texas Super 2 Passing Lanes, ecome mandatory Turn lanes. Lane use word an
see TS2(PL) standard sheets. arrow markings should be used in auxiliary lanes
- i - - 9" 3 9_, _Lone Redu_c-hon I . I of substantial length. . Lane use arrow rparkings
> e Arrow > 2. On divided highways, an additional W9-1R “RIGHT LANE ENDS" or word and arrow markings may be used in other
—_— —_ —_ _ = - e sign may be installed in the median aligned with the W9-1R lanes and turn bays for emphasis. Details for
ID v sign on the right side of the highway. words and arrows are as shown in the Standard
Highway Sign Designs for Texas.
Paved Shoulder 3. Lane reduction arrows are required for speeds of 45 mph or
v v greater. An optional third lane reduction arrow may be added 2. When lane-use words and arrow markings are used,
b Posted D (f) L (fH) based on engineering judgement. [f used, the optional third two sets of arrows should be used if the length of
Pavement D/4 D/2 D/4 Speed lane reduction arrow should be centered between the first and the bay is greater than 180 feet. When a single
Edge | 300" -500° b L TRV 155 last lane reduction arrows. lane use arrow or word and arrow marking is used
_we?l 4. For lane reductions on Freeways and Expressways, signing for o short turn lane, it should t_)e_ locoted at or
35 MPH 565 L'Z’os shall conform to the TxDOT Freeway Signing Handbook.. near fhe upstream end of the full-widfh furn lane.
ENDS. 40 MPH 670 3. Use raised pavement marker Type [-C with undivided
Wo-1R 45 MPH 775 Type I11-A-A Markers highways, flush medians and two way_left turn
(Optional) Wo-2TL 50 WPh 385 lanes. Use raised pavement marker Type I[I1-C-R with
divided highways and raised medians.
55 MPH 990
L=WS
60 MPH 1,100 4, Length of turn bays, including taper, deceleration,
65 MPH 1,200 and storage lengths shal |l be as shown on the plans
LANE REDUCT ION 70 MPH 1,250 or as directed by the Engineer.
75 MPH 1,350 J r

MATERIAL SPECIFICATIONS

<1 M i : 8 -16’

| S 1 Mile (Auxiliory Lone) _»l PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
.  Varies (See general note 2), _ _
e | I EPOXY AND ADHESIVES DMS-6100
J
( ; \\J >E_I o Dofted 8" White Lane Line BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS | DMS-6130
L o = L o /:. e o o o o A two-way left-turn (TWLT) lane-use orrow pavement morkin? TRAFFIC PAINT DMS 8200
. should be used at or just downstream from the beginning o -

! 48 ! Type [-C <;| a two-way left-turn lane within a corridor. Repeating the HOT APPLIED THERMOPLASTIC DMS-8220
marking after each intersection or dedicated turn bay is PERMANENT PREFABRICATED PAVEMENT MARKINGS | DMS-8240

—_— —_— —_— i —_— —_— not required unless stated elsewhere in the plans.
SEE DETAIL B 4" White Laone Line <:| A1l pavement marking materials shall meet the

. TYP[CAL TRANSITION FOR TWLTL required Deportmental Moterial Specifications

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

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

. . Type I1-A-A Markers \
yp%k\ ,4$ello Line
a u\ a a
S 14 T[4 L. . 9 :

=l G 5

; ﬁ 2
TYPICAL TWLTL AT ONE-WAY STREET AND RIGHT TURN AUXILIARY LANE g -

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

+ 2 1 Mite (cene brop - ST B8
Line.

| L Varies (See general note 2) Varies | J
@ @ 39 Dotted 8" White Lane Line
)
<f o :!//F

[=lu]

RONLY

24" White

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

=] =E\= ——
G s oo s e T TN e

FILE: DOCOMENTSNRME jects\FM2449\2352-02-027 Ponder 1SD\PLANS\13 TRAFFIC ITEMSYRTANDAREIREm> ZFhggnformats or for incorrect results or damages resulting from its use.

DATE: DATB/ZO0NME 2:13:44 PM

<:' E spgced at éo¥ -

I = — o o o a o =] | | - -
Eg =/ T el whie ¢ ° E B 20° 4" Solid, =t [%%éﬁn
wS 4" Yellow Broken 4" Solid Yellow S(Tyg?' id White n Yellow Line ITexas Department of Transportation Division

—_—— £ R R ad T I k<
8 > e e heor : e e N TWO-WAY LEFT TURN LANES,

R = spaced a ! — — . N\
§§ g : Type 11-A-A ==z RURAL LEFT TURN BAYS,
=3 arkers
3 o> -4 AND LANE REDUCTION

o = % ¥ % Typically equal to Y, the length of storage Iane \\ = o e _\& : = PAVEMENT MARK INGS
o o T
TWO-WAY -
STREET Y o @ @ 4" Solid > : - PM (3) 20 : :
Yellow Line FILE: pm3-20. dgn DN ‘cx. ‘DW. ‘ck.

©TXDOT April 1998 CONT [SECT JoB HIGHWAY
DE TA I L A DETA I L B REVISIONS 22 ® 037 FMHA¥49

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

a_oo 2-12 DIST COUNTY SHEET NO.

3-03 6-20 DSI DENMON 87
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
T: \DENDES\Projects\FM2449\2352-02-027 Ponder 1SD\PLANS\13 TRAFFIC ITEMStRTANDIARIIRY st otkeggformats or for incorrect results or damages resulting from its use.

DATE: 9/19/2022 2:13:45 PM

FILE:

REQUIREMENTS FOR INDEPENDENT MOUNTED
ROUTE SIGNS

SHEETING REQUIREMENTS
USAGE COLOR SIGN FACE MATERIAL
BACKGROUND WHITE TYPE A SHEETING
BACKGROUND ALL OTHERS TYPE B OR C SHEETING
LEGEND & BORDERS WHITE TYPE A SHEETING
LEGEND & BORDERS BLACK ACRYLIC NON-REFLECTIVE FILM
LEGEND & BORDERS | ALL OTHERS TYPE B or C SHEETING

NORTH
/ INTERSTATE \

TYPICAL EXAMPLES

REQUIREMENTS FOR BLUE, BROWN & GREEN
D AND I SERIES GUIDE SIGNS

SHEETING REQUIREMENTS
USAGE COLOR SIGN FACE MATERIAL
BACKGROUND ALL TYPE B OR C SHEETING
LEGEND & BORDERS WHITE TYPE D SHEETING
LEGEND, SYMBOLS
% BORDERS ALL OTHERS TYPE B OR C SHEETING

MILE

SCENIC NORTH

AREA
D

< Lockhart <= Austin

State Park Garfield =»
| ] | ]

TYPICAL EXAMPLES

GENERAL NOTES

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

2. White legend shall use the Clearview Alphabet. The following Clearview fonts
shall be used to replace the existing white Federal Highway Administration
(FHWA) Stondard Highway Alphabets, when not specified in the SHSD, or in the

plans.
B CV-1W
C CV-2W
D CV-3W
E Cv-4w
Emod | CV-5WR
F CV-6W

3. Route sign legend (ie. IH, US, SH and FM shields) shall use the Federal
Highway Administration (FHWA) Standard Highway Alphabets B, C, D, E, Emod
or F).

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

5. Independent mounted route sign with white or colored legend and borders
shal |l be opplied by screening process with ftransparent color ink, tronsparent
colored overlagy film to white bockground sheeting or cut-out white sheeting
to colored background sheeting, or combination thereof. White legend, symbols
and borders on all other signs shall be cut-out white sheeting applied to
colored background sheeting.

6. Information regarding borders and radii for signs is found in the "Standard
Highway Sign Designs for Texas". Dimensions shown and described for borders
and corner radii on parent sign are nominal. Borders may vary in width as
much as 1/2 inch. Corner radii above 3 inches may vary in width as much as
1 inch. Borders ond corner radii within o parent sign must be of matching
widths. The sign area outside the corner radius should be trimmed or rounded.

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

8. Mounting details of roadside signs are shown in the "SMD series" Stondord
Plon Sheets.

DEPARTMENTAL MATERIAL SPECIFICATIONS

ALUMINUM SIGN BLANKS DMS-7110

SIGN FACE MATERIALS DMS-8300

ALUMINUM SIGN BLANKS THICKNESS

Square Feet Minimum Thickness

Less than 7.5 0. 080
7.5 to 15 0.100
Greater than 15 0.125

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

http://www.txdot.gov/

52223‘,® Traffic
> OIEe;rgt.ions
I Texas Department of Transportation s,;‘;’,ﬁ,’;’:’d

TYPICAL SIGN
REQUIREMENTS

TSR(3)-13

FILE: +sr3-13,dgn phe TxDOT [ck TXDOT [owe TxDOT [ek: TxDOT
© TxDOT October 2003 CONT [SECT JoB HIGHWAY
REVISIONS 2352/ 02 027 FM2449

12-03 7-13 DIST COUNTY SHEET NO.

9-08 DAL DENTON 88
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REQUIREMENTS FOR RED BACKGROUND

REGULATORY SIGNS

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

REQUIREMENTS FOR WHITE BACKGROUND
REGULATORY SIGNS

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

GENERAL NOTES

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

No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

SPEED 4. Black legend and borders shall be applied by screening process or cut-out
ocrylic non-reflective blaock film to background sheeting, or combination

LI M I T thereof.

5. White legend and borders shall be applied by screening process with transparent
colored ink, transparent colored overlay film to white background sheeting or
cut-out white sheeting to colored background sheeting, or combination thereof.

DO NOT 6. Colored legend shall be opplied by screening process with transpaorent colored
ink, tronsparent colored overlay film or colored sheeting to bockground
: Y sheeting, or combination thereof.

ENTER 7. Sign substrate shall be any material that meets the Departmental Material
Specification requirements of DMS-7110 or approved alternative.

TYPICAL EXAMPLES 8. Mounting details for roadside mounted signs are shown in the "SMD series"
Standard Plan Sheets.

REQUIREMENTS FOR FOUR
SPECIFIC SIGNS ONLY

SHEETING REQUIREMENTS
SHEETING REQUIREMENTS USAGE COLOR SIGN FACE MATERIAL
USAGE COLOR SIGN FACE MATERIAL BACKGROUND WHITE TYPE A SHEETING
BACKGROUND RED TYPE B OR C SHEETING BACKGROUND ALL OTHERS TYPE B OR C SHEETING ALUMINUM SIGN BLANKS THICKNESS
BACKGROUND WHITE TYPE B OR C SHEETING kﬁSEgi’;ﬁggngRs BLACK ACRYLIC NON-REFLECTIVE FILM Saquare Feet Minimum Thickness
LEGEND & BORDERS WHITE TYPE B OR C SHEETING LEGEND, BORDERS Less than 7.5 0. 080
LEGEND RED TYPE B OR C SHEETING AND SYMBOLS ALL OTHER TYPE B OR C SHEETING 7.5 10 15 5,100
Greater than 15 0.125

REQUIREMENTS FOR WARNING SIGNS REQUIREMENTS FOR SCHOOL SIGNS

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DEPARTMENTAL MATERIAL SPECIFICATIONS

SCHoOL ALUMINUM SIGN BLANKS DMS-7110
SPEED SIGN FACE MATERIALS DMS-8300
LIMIT

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

http://www.txdot.gov/

TYPICAL EXAMPLES TYPICAL EXAMPLES

;’Qo Traffic
= Operations

T: \DENDES\Projects\FM2449\2352-02-027 Ponder 1SD\PLANS\13 TRAFFIC ITEMStRTANDIARIIRY st otkeggformats or for incorrect results or damages resulting from its use.

DATE: 9/19/2022 2:13:47 PM

FILE:

SHEETING REQUIREMENTS SHEETING REQUIREMENTS M 7exas Department of Transportation | siandard
USAGE COLOR SIGN FACE MATERIAL USAGE COLOR SIGN FACE MATERIAL
BACKGROUND FLOYUElT_ELSOCVFNT TYPE B, OR Cp SHEETING BACKGROUND WHITE TYPE A SHEETING TYPICAL SICN
LEGEND & BORDERS BLACK ACRYLIC NON-REFLECTIVE FILM BACKGROUND YFELLCI)_L:?WESGCREENETN TYPE BFL OR CFL SHEETING REOU l REMENTS
LEGEND & SYMBOLS ALL OTHER TYPE B OR C SHEETING LEGEND, BORDERS BLACK ACRYLIC NON-REFLECTIVE FILM
SYMBOLS RED TYPE B OR C SHEETING TSR (4) =1 3

FILE: tsr4-13. dgn phe TxDOT [ck TXDOT [owe TxDOT [ek: TxDOT
© TxDOT October 2003 CONT [SECT JoB HIGHWAY

REVISIONS 2352 02 027 FM2449
12-03 7-13

DIST COUNTY SHEET NO.
9-08

DAL DENTON 89
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ARROW DETAILS

for Large Ground-Mounted and Overhead Guide Signs

SIGN BLANK PUNCHING DETAILS FOR ATTACHMENTS WHEN SPECIFIED
TO BE TYPE A ALUMINUM SIGNS
(FOR MOUNTING TO GUIDE SIGN FACE)

No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

6" “Y" NO. OF EQUAL SPACES 6" R=3"—
I I | o [ [ [ <] AIZ
T | T
L J,
3 EQUAL | JJ |
A SPACES rr
JL ° 3% " Holes T
[o] [o] o O/ o o 12..
— 2| "X" NO. OF EQUAL SPACES eJZ"
2" " h
Type A Type B E-3 E-4 Down Arrow .
TYPE LETTER SIZE USE ALCIDLE
A-l 10.67"U/L d 10"C % 2 > Ve
- a an aps s
P Single NOTE 48 | 28 | 20 | 13, " - No. of
A-2 13.33"U/L and 12" Caps Lane Sign Size "y DTéHs w X
" " Exits Arrow dimensions are shown in the
A-3 6”& 20"U/L "Standard Highway Sign Designs for o 24x24 2 4 24 4
B-1 | 10.67"U/L and 10"Caps | yuiti Texas” manual. 24" mox. )L 30x24 3
ple — K 4 36 5
B-2 13.33"U/L and 12" Caps Lane /;"_*o ° 36x36 3 4 48 6
B-3 16" & 20" U/L Exits /@ 45x36 4 3 24 | 3
dia.
° ﬁ§ﬂ U:: 48x48 4 3 36 | 4
CODE USED ON SIGN NO. The Standord Highway Sign Designs for Texas (SHSD) o 0 y 60x48 5 3 48 5
— — can be found at the following website. /
E-3 E5-laT /
- - http://www.txdot.gov/
E-4 ES-IbT b ’ EXIT ONLY PANEL
MOUNTING DETAILS OF ATTACHMENTS TO GUIDE SIGN FACE ARROW DETAILS
("EXIT ONLY" AND "LEFT EXIT" PANELS, ROUTE MARKERS AND OTHER ATTACHMENTS) for Destination Signs (Type D)
9 12
Guide sign
Attachment Zg::gr{g;nd &
sign (174" nut
sheeting————» ~ — and bol+t
I /Shee-r metal /
screw 0.063" | f~——
Attochment gz ( AV oot oum > Lock washer
sheeting 0.063" T A si
must be cut aluminum Wosner ype B sten \WUsher Standard arrow Stondard orrow
at panel Type A sign — = — +o be used with to be used with
joints 6 inch letters. 8 inch letters.
O gco Traffic
= Operations
I Texas Department of Transportation s”,;",’,ﬂgi’d

DIRECT APPLIED ATTACHMENT

T: \DENDES\Projects\FM2449\2352-02-027 Ponder 1SD\PLANS\13 TRAFFIC ITEMStRTANDIARIIRY st® otkieggformats or for incorrect results or damoges resulting from its use.

DATE: 9/19/2022 2:13:48 PM

FILE:

SCREW ATTACHMENT

TYPICAL SIGN
REQUIREMENTS

NUT/BOLT ATTACHMENT

NOTE:
. Sheeting for legend, symbols, and borders must be cut at panel joints. NOTE: TSR (5) - ] 3
2. Direct applied attachment signs will be subsidiary to "Aluminum Signs" Furnish Type A aluminum sign ottachments only - gsrfis'dggow LS ‘CK:TXDOT‘DW: LI LLALLY
or "Fiberglass Signs”. when specified in the plans. These signs will be ©Txo01 RESIS?ON? CONT SECT 2 ke
paid for under “"Aluminum Signs"”. 7 2352/ 02 027 FM2449
]gz'g; -13 DIST COUNTY SHEET NO.
DAL DENTON 9{!

Lo |



No warronty of any

TxDOT assumes no responsibility for the conver-

SIGN SUPPORT DESCRIPTIVE CODES

(Descriptive Codes correspond to project estimote ond quantities sheets)

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

REQUIRED CLEARANCE

FOR BREAKAWAY SUPPORT

Post Type
FRP = Fiberglass Reinforced Plastic Pipe (see SMD (FRP)) 12 £+
TWT = Thin-Walled Tubing (see SMD(TWT)) =~ "min HIGHWAY
10BNG = 10 BWG Tubing (see SMD(SLIP-1) to (SLIP-3}) INTERSECTION
S80 = Schedule 80 Pipe {see SMD(SLIP-1) to (SLIP-3))
AHEAD
Number of Posts (1 or 2)
Type Non-breakoway 0 to 6 ft
UA = Universal Anchor - Concreted (see SMD(FRP) and (TWT)) portion of 7.5 £1 mox
UB = Universal Anchor - Bolted down (see SMD(FRP) and (TWT)) suppor t Travel 7 b Ft min *
WS = Wedge Anchor Steel - (see SMD(TWT)) (i.e., stub). Lane ﬂ )
WP = Wedge Anchor Plastic (see SMD(TWT)) T
SA = Slipbase - Concreted (see SMD(SLIP-1) to (SLIP-3)) \\\\\\\\‘/ Paved |
SB = Slipbase - Bolted Down (see SMD(SLIP-1) to (SLIP-3)) Surface Shoulder
Sign Mounting Designotion
P = Prefab. "Plain" (see SMD(SLIP-1} to (SLIP-3), (TWT), (FRP)) LESS THAN 6 FT. WIDE
T = Prefab. “T" (see SMD(SLIP-1) to (SLIP-3), (TWT)) To avoid vehicle undercarriage snagging, any . .
U = Prefab. "U" (see SMDISLIP-1) to (SLIP-3)) substantial remains of a breakaway support, When the shoulder is 6 ft. or less in width,
1IF REQUIRED when it is broken away, should not project the sign must be ploced at least 12 ft. from
1EXT or 2EXT = Number of Extensions (see SMD(SLIP-1) to (SLIP-3), (TWT)) more than 4 inches above a 60-inch chord the edge of the travel lane.
BM = Extruded Wind Beam (see SMD(SLIP-1) to (SLIP-3)) {i.e., typical space between wheel paths)

WC = 1.12 #/ft Wing Channel (see SMD(SLIP-1) to (SLIP-3))
EXAL = Extruded Aluminum Sign Panels (see SMD(SLIP-3})

SIGN LOCATION

PAVED SHOULDERS

HIGHWAY
INTERSECTION

6 ft min 4~<H444—T

— Greater
thon 6 ft

Travel

Lane ﬂ
Paved |
Shoulder

GREATER THAN 6 FT. WIDE

When the shoulder is greater than 6 ft in width,

the sign must be ploced ot least 6 ft. from the
edge of the shoulder.

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

- -~ - =
- ~ N / N \
No more than 2 sign e \ / \ 5 ft mines —~—— /" HIGHWAY
posts should be located / \ Acceptable . \ INTERSECTION
within a 7 ft. circle. L 5 0 o a ol AHEAD
T
1 \
/
-7~ \\ 7t ! -7 7= ) A / I
y 7 AN N diameter y / , e N A N dé?rrn::r P 4 gugrl'd | 7.5 ft mox
/ \\ N _ circle ~ , \\ SO - Travel al ﬂ 7.0 f++ min *
~ - -~ Lone
/ T YOV 72—
= \ | \ Not Acceptable _jzzyfffﬁa~\\\\\\\\\1L\‘\\\
Vi
| Q o I‘ =0 o | Shoulder
\ \
/ /
\ T fh , \ Tt / BEHIND GUARDRAIL
\ diameter y \ diameter y
N . circle_ -~ Not Acceptable \,\\nge’_/ Not Acceptable

~ - - —_ -

BEHIND BARRIER

HIGHWAY
INTERSECTION
AHEAD

2 ft minxx

7.5 ft mox

Travel gg:gg::e 7.0 ft min »
Lane ﬂ {
Paved
Shoul der

BEHIND CONCRETE BARRIER

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

T-INTERSECTION

®\_

12 ft min ———]

6 ft min — AAAAAAT

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

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

WEST | | EAST

Edge of Travel Lane

FILE: T:\DENDES\Projects\FM2449\2352-02-027 Ponder ISD\PLANS\13 TRAFFIC ITEMS\STANDARDS\smdgen.dgn

DATE: 9/19/2022 2:13:50 PM

TYPICAL SIGN ATTACHMENT DETAIL

Single Signs Back-to-Back

Signs
Nylon washer, flat —~
washer, lock washer, ,—g‘ ,ﬁ5ign Panel 5 ft
nut . mox
— - 7.0 ft min =
\_‘ /—Nu‘r, lock
== washer
Travel
Sign
[ )~ ——Nut, lock Clamp

washer

Shou | der

SIGNS WITH PLAQUES

EAST
3 =

1401w EAST

§£}7 ROAD
LOW > =>

H

CLEARANCE M.P,
3
U When o supplemental plaque 1
or secondary sign is used,
the 7 ft sign height is
measured to the bottom of
the supplemental plaque
or secondary sign.

RESTRICTED RIGHT-OF -WAY
(When 6 ft min, is not possible.)

Nylon washer, flat
washer, lock washer,
nut

Sign Panel

s

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

| [ 1
—)
Clamp Bolt %' lsign Panel
_/

Nylon washer, flat \x,
washer, lock washer, Sign Bolt

CURB & GUTTER OR RAISED ISLAND

2 ft
min

INTERSECTION

Maox imum
possible ~ | HIGHWAY
INTERSECTION
AHEAD
7.5 f+ mox
7.0 ft min *
Travel
Lane
Paved
Shoulder

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

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

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

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

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

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

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

éé%"Ta«w'Dwxvnmy#of7vanﬂxvnmbn
,"’ Traffic Operations Division

SIGN MOUNTING DETAILS
SMALL ROADSIDE SIGNS

When two sign clomps are used to mount signs nut AHEAD In situations where a lateral restriction GENERAL NOTES & DE TA I LS

back-to-back, use @ 5/16-18 UNC galvanized hex Approximate Bolt Length prevents the minimum horizontal clegrance

head per ASTM A307 with nut and helical-spring lock Pipe Diameter from the edge of the trovel lone, signs

washer. The approximate bolt lengths for various post Specific Clamp | Universal Clamp should be D|CI<_=EU os for from the travel SMD (GEN) _08

sizes and sign clamp types ore given in the table at 2% nominal 3" 3or 3 1/2° | lane as practical.

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

depending upon field conditions. 2 1/2" nominal 3o0r 31/2" 31/2 or 4" Face of 7.0 ft min * Face of **% Post may be shorter if protected by ©Tx00T July 2002 DN: TXDOT \W=TWOT\DW=THWT \W=TXMT

3" nominal 31/2 or 4" 41/2" Curb ” | Curb guardrail or if EngEneer determines the 9-08 REVISTONS CONT | SECT 408 HIGHWAY

Sign clomps may be either the specific size clamp K S e post could not be hit due to extreme 2352/02] 027 FM2449

or the universal clamp. slope. DIST COUNTY SHEET NO.
DAL DENTON 9]

26A




No warronty of any

TxDOT assumes no responsibility for the conver-

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE

TRIANGULAR SLIPBASE INSTALLATION GENERAL REQUIREMENTS

GENERAL NOTES:

Post NOTE . . 1. Slip base shall be permonently morked to indicate rponufoc'rurer. Me’_rhod, design, and location of
Bolt 10 BWG Tubing or The devices shall be installed per , anrking are subject to approval of the TxD(I)T Tra:fuc Efo:gorcfjslliingmeer. et
s . ’ omme H . Material used as post with this system shall conform to the following specifications:
Keeper Plate Schedule 80 Pipe manufac'ruu:ers rec ndot ions. 10 BWG Tubing (2.875" outside diometer)
(See General Note 3) Installation procedures shall be 0.134" nominal wall thickness
H H Seamless or electric-resistance welded steel tubing or pipe
SIip Base DFOVIded to the Englneer by Contractor. Steel shall be HSLAS Gr 55 per ASTM A1011 or ASTM A1008
Other steels may be used if they meet the fol lowing:
1 55,000 PSI minimum yield strength
1m1] 1m1] ID 70,000 PSI minimum tensile strength
= = = 20% minimum elongation in 2"
5/8" structural ( T 11 ] Wall thickness (uncoated) shall be within the range of 0.122" to 0.138"
bolts (3), nuts Outside diometer (uncoated) shall be within the ronge of 2.867" to 2.883"
(3), and washers Washers Galvanization per ASTM A123 or ASTM A653 G210. For precoated steel tubing (ASTM A653), recoat
(6) per ASTM A325 if required by tube outside diometer weld seom by metallizing with zinc wire per ASTM B833.
or A449 and monufacturer Schedule 80 Pipe (2.875" outside diameter)
galvanized per / 0.276" nominal wall thickness
[tem 445 "Galvonizing.” —_— [Em— [Rm— Steel tubing per ASTM A500 Gr C
Bolt length is - Other seamless or electric-resistance welded steel tubing or pipe with equivalent
21/2". = % outside diometer and wall thickness may be used if they meet the following:
46,000 PSI minimun yield strength
4" Mox. = 62,000 PSI minimum tensile strength
| o P . . "
217 minimum elongation in 2
Wall thickness (uncoated) shall be within the range of 0,248" to 0.304"
NN R Qutside diometer (uncooted) shall be within the range of 2.855" to 2.895"
; Post Post Galvanization per ASTM A123 ) ) ) )
10 BAG Tubing or 10 BAG Tubing or 3. See the Traffic Operations Division website for detailed drawings of sign clamps and Texas
- < . b . Universal Triangular Slipbose System components. The website address is:
Schedule 80 Pipe Schedule 80 Pipe > _ A
Stub (see General Note 3) (See General Nofe 3) http: //www. txdot. gov/publ ications/traffic. htm
o 4, Sign supports shall not be spliced except where shown. Sign support posts shall not be spliced.
3/4 " diometer hole. — | — ASSEMBLY PROCEDURE
Provide 36" . i
7“01 (11/2? diometer U‘— —m Slip Bose @ D Slip Bose Foundation . . . . .
rod or ®4 rebor. [1m1) D [im)) @D A TD 1. Prepore 12-inch diameter by 42-inch deep hole. 1f solid rock is encountered, the depth of the
. P— == P pl— prm— foundation may be reduced such that it is embedded o minimum of 18 inches into the solid rock.
Class A concrete g . 42 1 T TI ] [ T 2. Tne Engir}eer may permi-r_bu'rches of concrete less than 2 cubic yords to be mixed wi'rrJ g portable,
\ 12" min. motor-driven concrete mixer. For small placements less than 0.5 cubic yards, hand mixing in @
> 24" mox. SIDE VIEW 1-1 SIDE VIEW 2-2 suitable container may be allowed by Engineer. Concrete shall be Class A.
3. Push the pipe end of the slip base stub into the center of the concrete. Rotate the stub back and
forth while pushing it down into the concrete to assure good contoct between the concrete and stub.
Non-reinforced =2 Continue to work the stub into the concrete until it is between 2 to 4 inches above the ground.
concrete footing 4, Plumb the stub. Allow o minimum of 4 doys to set, unless otherwise directed by the Engineer.
{shall be used e s TORQUE 135 TO 145 FT LBS 5. The triongulor slipbase system is multidirectional and is designed to releose when struck from any
unless noted ’ direction.
elsewhere in the ] g
plans). Foundation ) Post Suppor t
should toke opprox. K \\ A 10 BWG Tubing or 1. Cut support so that the bottom of the sign will be 7 to 7.5 feet above the edge of the travelway
2.5 cf of concrete. \\%J Schedule 80 Pipe (i.e., edge of the closest lane) when slip plate is below the edge of pavement or 7 to 7.5 feet
$ \L (See General Note 3) above slip plate when the slip plate is obove the edge of the travelway. The cut shall be plumb ond
straight.
}e— 12" Dia 4% 1 8 1 2. Attach sign to support using connections shown. When multiple signs are installed on the same
support, ensure the minimum clearance between each sign is maintained. See SMD(SLIP-2) for
SM RD SGN ASSM TY XXXXX (X)SA(X-XXXX) . clearances based on sign types.
Slip Base
L— =2
CONCRETE ANCHOR Concrete anchor consists of 5/8" TOP VIEW
diameter stud bolt with UNC series
bolt threads on the upper end.
- Heavy hex nut per ASTM A563, ond
6" min —= hordened washer per ASTM F436. The DETAIL A
to e.dz.]e stud bolt shall have g minimum
[ T_11 ] or joint yield and ultimate tensile strength
of 50 ond 75 KSI, respectively.
Nuts, bolts and washers shall be
galvanized per [tem 445, "Galvaniz-
ing." Adhesive type anchors shal | g Texas Department of Transportation
have stud bolts installed with Type I Dallas District Standard
111 epoxy per DMS-6100, "Epoxies
and Adhesives." Adhesive anchors
may be loaded after adequate epoxy S I GN MOUNT [ NG DE TA I L S
cure time per the manufacturer’s

recommendations. Top of bolt shall SMALL ROADS I DE S I GNS

extend at least flush with top of

5/8" giometer Concrete Anchor - e st red In 4000 pa ormo” TRIANGULAR SLIPBASE SYSTEM

8 places (enbed o minimum of e 400 Bi Sormol- ADDED DETAIL A FOR CLAMP BASE
. in. of ini
golﬁ_lggt)l- Tg;gﬁzr'r:loglge o minimum embedment, shall have @ 10-2010 SMD (SL IP' ] ) '08 (DAL )

minimum al lowable tension and shear

expansion or adhesive type. of 3900 and 3100 psi, respectively.
©TxD0T July 2002 DN: TXDOT ‘cx: TXDOT ‘DW: TXDOT ‘cx: TXDOT
SM RD SGN ASSM TY XXXXX (X)SB (X-XXXX) 9-08 REVISTONS P P o8 T Torway
12-10 (DISTRICT) 2352/02 027 FM2449
éE?i?LC\EéKPSE?SE DIST COUNTY SHEET NO.
BASE INSTALLATION DAL DENTON 97
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No warronty of any

TxDOT assumes no responsibility for the conver-

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

The use of this stondard is governed by the "Texas Engineering Practice Act".
1+S\FM2449\2352-02-027 Ponder ISD\PLANS\13 TRAFFIC ITEMS\STANDARDS\smds2.dgn

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

\DENDES\Projec

9/19/2022 2:13:53 PM

T

DATE
FILE

Gap between

= Ve ONE -WAY
} W‘ v N (RE-1) or N _ plaques Nylon washer, - —qn 0 __ GENERAL NOTES:
. o e N Street Name | | shall be Aluminum 5/16" x 1374 L) L
N o fl et (T N Sign | 441 Sign hex bolt with / 1. | SIGN SUPPORT [# OF POSTS MAX. SIGN AREA
(o8 | | \,, 1| ——— N , (if required) — — — - | — Panel nut, lock washer, 7 10 BWG ! 16 SF
L - \ | X N N 2 flat washers / 10 BWG 2 32 5F
o R N L 7 ] AN T - = per AS'!'M A307 Wing Sch 80 1 32 SF
. AN a e | / N | —c— s galvonized per Channel Sch 80 2 64 SF
{ Yo [l N o . ‘ L) Item 445, .
\ % - _ ANUEEN s STOP (R1-1) Z "Galvanizing. * Sign Clomp
N p vl \L N , % or = 9. (Specific or 2. The Engineer may require that a Schedule 80 post be
[N 7 B N \ Y 7 YIELD (R1-2) Z Universal) used in place of a 10 BNG where a sign height is
N o { ey L ‘ NN S \ = . . abnormal ly high due to a fill slope.
1 S = == 41 LN /o | ! \ H Z Wing 5/16" x 3 3/4 3. Sign supports shall not be spliced except where shown.
FE = MY ‘ N b~ ) N = Channe| hex bolt with Sign support posts shall not be spliced.
Tf g - \/ \J — = [ =Y "/f - = N 7 nut, lock washer Top View 4, Aluminum sign blanks shall conform to Departmental
[ [ % N i — [ ~ See —J7 . Extruded Al Windb and flat washer Material Specifications DMS-7110 and shall have the
1Y, || \ . A |~ - xtrude: um. Windbeom . per ASTM A307 . following minimum thicknesses: 0.080 for signs less
: 1 : ol —F‘ | Detail D 7 (See SMD(2-1}) Top View galvanized per Detail B +hgn07.lgssg. f+., 0.100 for s;gnsI;.S +of15 sq. ft.,
— JF - [ ) S IEY/ | L PLAQUE = 1 - variable length . " izing. " and 0. or signs greater than sq. ft.
L 2 L STOP = 2 - 32 inch piecesg Detail A Item 445, "Galvonizing 5. Signs that require specific supports due to reasons
- — - YIELD = 1 - 8 inch piece in addition to windloading are indicated on the
- & 1 - 32 inch piece . N "REQUIRED SUPPORT" table on this sheet.
SM RD SGN ASSM TY XXXXX(1)XX(T) SM RD SGN ASSM TY XXXXX(11XX (P-BM) [z:r:” 7;:6 f?‘."le 3/8" x 3 1/2" heavy hex 6. For horizontal rectongular signs fabricated from flat
- rough) atter bolt with nut, lock washer aluminum, T-brackets are used for signs 24 inches or
ossembly ond install and 2 flat washers per ASTM less in height. U-brackets are used for signs of
l . bolt, nut, Z flat 1 172" A307 galvanized per greater height.
fffffffffffffff — 1.12 #/ft Wing Channel washers and " Tt w 7. When two triangulor slipbase supports are used to
‘ \ [tem 445 "Galvonizing. . . i
| 8 B lock washer. support a single sign, they shall not be "rigidly"
| T A F——T==7 connected to each other except through the sign panel.
| | B S a— | See Extender 11 | This v_li Il allow each support +9 act independently
| | . Detail A o when impacted by on errant vehicle.
| Wimax) =6FT | ! | 8. Wing channel shall meet ASTM A 1011 SS Gr 50 and be
| | H Il | galvanized per ASTM A 123,
‘ | I [ I 9. Excess pipe, wing channel, or windbeam shall be cut
| See off so that it does not extend beyond the sign panel
‘ l Detail B . \ (i.e., excess support shall not be visible when the
! Detail F iy sign is viewed from the front.) Repair galvanized
|8 - . M [P
( fim) U-Bracket coating at cut support ends per ltem 445, "Galvonizing.
—-——a9-—-——A1F-—"—""1 -~ . . . 10.Additional route markers may be added vertically,
| | T Splices shall only be allowed behind the sign substrate. provided the total sign areo does not exceed the
L B | P See moximum ol lowable amount per Note 1.
W-39 ‘Defoil ¢ 11.Additional sign clomp required on the "T-bracket” post
I 39 2 | . Nylon washer, T8U Bracket for 24 inch height signs. Place the clamp 3 inches aobove
W 2 5/16" x 1 3/4" e bottom of sign when possible.
SM RD SGN ASSM TY XXXXX{1)XX(U) . hex bolt with 12.Post open ends shall be fitted with Friction Caps.
Aluminum ex bolt wi @ " .
L I 38 38 | Sign AN nut, lock washer, = - - 172" x 4" heavy 13.Sign blanks shall be the sizes and shapes shown on the
SM RD SCN ASSM TY XXXXX(1)XX(U) Panel \ 2 flot washers | ‘ hex bolt, nut, lock plans.
SM RD SGN ASSM TY XXXXX(1)XX (U-WC) | N per ASTM A307 washer and 2 flat
(See Note 11) galvanized per L — U washers per ASTM
(~-a- . QH“: Ttem 445, EHW - - — A307 galvonized per
[ Wing | "Galvanizing. " ! ! Item 445,
B Channel | | "Galvonizing. "
= ~
i (TTTTTT e ~ \ ! 5/16" x 3/4" \ \
| = = 1 | hex bolt with | |
i\ - = nut, lock washer | |
R ! ! I |~ and 2 fiat washers REQUIRED SUPPORT
Lo : : Side Vi “ jodidionsd Post SO DESTRIELION i IOSI;JV?(??IR)TXX(T)
So= tde View alvanized per -1 H -
( | | | ?'rem 5, p 48-inch STOP sign (R1-1) TY 10BWG (1) XX (P-BM)
[ | | I " PO . . - _ TY 10BNG(11XX(T)
| \ \ | Galvonizing. Detail E  |z| 807inch VIELD sign (R1-2) TY_10BWG (1) XX (P-BM)
~— | | . 2 . _ . _ TY 10BWG (1) XX(T)
- ‘ ‘ SIDE VIEW Detail C 2| 48x16-Tnch ONE-WAY sign (Re-D) TY_10BWG (1) XX (P-BM)
| ‘ ‘ §' 36x48, 48x36, ond 48x48-inch signs TY 10BWG(1)XX(T)
— L | TOP VIEW <) Sign Clamp 48x60-inch signs TY SBO(1)XX(T)
l R -~ "~ Extruded (Specific or . . .
\ | W(mox) =6F T i Aluminum Universal) 48x48-inch signs (diamond or square) TY 10BWG(1)XX(T)
= = F-——rr————=+--—93 Windbeam
: \\ | | Iﬁl b= = — e = = — (see SMD(2-1)) 7 o 48x60-inch signs TY S80(1)XX(T)
(N ‘ W | 3/8" x 3 1/2" squore = . . . i
( | | head bolt, nut, flat © @(@): g 48-inch Advance School X-ing sign (S1-1) TY 10BNG(1)XX(T)
‘ ! SW ‘ washer ond lock washer =| 48-in i i
21 . -inch School X- (S2-1) Y 1 (1)XX(T)
\ | B \ per ASTM A307 galvonized Sian Clomp : ool X-ing sion 152 0BG
S ‘ ! per ltem 445 pecific or Large Arrow sign (W1-6 & WI-7) TY 10BNG(1)XX(T)
™ = "Galvanizing. " (Bolt Universal) Posf/\/©
( ) length may vary
""" = depending on sign .
clomp type and Detail D
3::0“ i pipe diameter.) ls Texas Department of Transportation
ha a Friction cops may be monufactured from hot rolled Traffic Qperations Division
SM RD SGN ASSYM TY XXXXX{2)XX{P) or cold rolled steel sheets. The minimum sheet metal

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

The rim edges shall be reasonably straight and

+.05" smooth. Caps shall be sized and formed in such a SMALL ROADS I DE S I GNS

0.25 H
Wimax) =8FT All dimensions are in english Skirt 1 I - manner as to produce o drive-on friction fit ond
B AN \‘ i e o | min e e e e e e e TRIANGULAR SLIPBASE SYSTEM
" 17‘ a il | Depth -.025"+.010" ' The depth shall be sufficient to give positive
| | | protection against entrance of rainwater. They - -
| I K o S B ) shall be free of sharp creases or indentations SMD (SL IP 2) 08
SM RD SGN ASSM TY XXXXX(1)XX(T) Rolled Crimp to | | ond show no evidence of metal froc'.rure. . ©TxD0T July 2002 DN: TXDOT ‘cx: TXDOT ‘DW: TXDOT ‘cx: TXDOT
0.2W » 0. 6W 0.2W (% - See Note 12) engage pipe 0.D. Pipe 0.D. ) Cu?s shal | have ur'1 elec'rrodept.asﬂred coo:n:gTof 908 son P P o8 oAy
W ! +.025"+.010" zinc in occ:rdance with the requirements of ASTM 235202 027 FM 2449
5633 Closs E/ZN B. DIST COUNTY SHEET NO.
DAL DENTON 93
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No warronty of any

TxDOT assumes no responsibility for the conver-

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

The use of this stondard is governed by the "Texas Engineering Practice Act".
FILE: T:\DENDES\Projects\FM2449\2352-02-027 Ponder ISD\PLANS\13 TRAFFIC ITEMS\STANDARDS\smds3.dgn

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE: 9/19/2022 2:13:55 PM

GENERAL NOTES:

0.25 H ai’r:;’;??% Wing SN/):I(SH wozshle/r2 1. [TSIGN SUPPORT |# OF POSTS| _ MAX. SIGN AREA
i Channel x el ) . 3/8" x 4" heavy hex 10 _BWG 1 16 SF
- ,{:\ ,,,,,,,,,,,,,,,,,,,,,, hex bolt with Drill 7/16" hole bolt with nut, lock washer 10 BWG 2 32 SF
1‘7[11 H\/l 11 m;'r,fllcick wisher, Hhrogzlgh) a:*rgr ‘o ond 2 flat woshers per ASTM Sch 80 1 32 SF
H at washers assembly and insta A307 galvanized per Sch 80 > 67 SF
: See Detail C .8 per ASTM A307 bolt, nut, 2 flat Item 445 "Galvanizing. "
-7 \r--—-—-"—"—"-"—"—"-- gol;;::":z:fsper Ygzzegzsﬁﬁ. 1 172" 2. The quineer moy require that a Schedule 80 post be
" e used in place of a 10 BNG where a sign height is
0.15W » 0.7w Galvanizing. —— abnormal Iy high due to a fill slope.
¥ n 3. Sign supports shall not be spliced except where shown.
‘ : Extender — I | Sign support posts shall not be spliced.

11 4, Aluminum sign blanks shall conform to Departmental
o ! Material Specifications DMS-7110 and shall have the
| following minimum thicknesses: 0.080 for signs less
. L — — g — - than 7.5 sq. ft., 0.100 for signs 7.5 to 15 sq. ft.,
___ Sign \ and 0.125 for signs greater than 15 sq. ft.
-

SM RD SGN ASSM TY XXXXX{1)XX{T-2EXT)
(* - See Note 12)

. . Panel . 5. Signs that require specific supports due to reasons
Extruded Alum. Windbeam {See Detail D on SMD (SLIP-2)) Side View Detail C in addition to windloading are indicated on the

or 1.12 #/ft Wing Chonnel (See Detail A and Detail B) qgp  T-Bracket "REQUIRED SUPPORT" table on this sheet.
6. For horizontal rectangular signs fabricated from flat

Detail B Splices shall only be allowed behind the sign substrate. aluminum, T-brackets are used for signs 24 inches or
less in height. U-brackets are used for signs of
greater height.

,— 7. When two triongulor slipbase supports are used to
| support a single sign, they shall not be "rigidly"
| connected to each other except through the sign panel.
| . . This will allow each support to act independently
| See Detail A ‘ w variable ‘ Sign when impacted by an errant vehicle.
| 2 Clamps 8. Wing channel shall meet ASTM A 1011 SS Gr 50 and be
W(max) =15FT H . v ﬂ (Specific or galvanized per ASTM A 123,
I | —See Detail B "f T T T Universal) 9. Excess pipe, wing channel, or windbeam shall be cut
! 1 ‘ 1 * I off so that it does not extend beyond the sign panel
| 12" / (i.e., excess support shall not be visible when the
[ i 1 1 1 E sign is viewed from the front.) Repair galvanized
l 1 1 I coating at cut support ends per Item 445, “Galvonizing."
- = A = — —{- - - @ 10.Sign bianks shall be the sizes and shopes shown on
- —|— b the plons.
I— 1 ml H 11.Additional sign clamp required on the "T-bracket" post
. . 1 1 1] for 24 inch high signs. Place the clamp 3 inches obove
H-39" 39" —= ¥-39" ——= (LgColLp=——PF = §=  ———NB-""=—— = bottom of sign when possible.
2 2 Post 12.Post open ends shall be fitted with Friction Cops.
w 1| | 1 ¢lamp | v
L 1 1 I
SM RD SGN ASSM TY XXXXX (1) XX {U-XX) —=lmae——=— — i
T ! I Sign clamp — ! 3/8" x 4 1/2"
12" 1 1 I = square head
1 1 1] \\ bolt, nut,
% % 3 i ] Ld| flat washer
| | N 6" |~ ond lock washer per
ASTM A307 galvanized
i i N N swo.1 N ber ten 445,
. ! ! L . +s++|ffener_s "Galvanizing. * REQUIRED SUPPORT
Sign Clamp = Sign . . attached with SIGN DESCRIPTION SUPPORT
(Specific or \ Panel 2 1/8" 0.D. _—Slip bose post clomps - - TY TOBNC (I XX (17
universal) Wi Sch. 80 (See SMD(2-1) Detail E 48-7nch STOP sign (RT-1) TY_10BWG (1) XX (P-BM)
'ng steel pipe for additional . - TY 10BNG (1) XX(T)
Channel details) >| 60-inch YIELD sign (R1-2)
Typical Sign Mount etails C TY 10BWG (1) XX (P-BM)
Nylon washer, y see Detall E 2 [ 48x16- inch ONE-WAY sion (R6-1) TY 10BWG (1)XX(T)
5/16" x 4 172" SM RD SGN ASSM TY S80(2)XX (P-EXAL) for clamp installation = TY 10BWG (1) XX (P-BM)
:ﬁ: °?$Ik“J,Z’;her ¥ Additional stiffener placed ot approximate center §' 36x48, 48x36, and 48x48-inch signs TY 10BNG (1)XX(T)
2 f,la‘r washers ' of signs when sign width is greater than 10°. 4860 n TY 80 T
-incl i (1)XX(T)
per ASTM A307 = % 1 = . ot stons
galvanized per Top View 6 ﬁ 48x48-inch signs (diamond or square) TY 10BWG (1) XX(T)
I1tem 445, . 6" panel should Sign Clamp
"Golvanizing. " Detail A be placed ot the top of see Detail D 1l =0 | o| 48x60-inch signs TY S80(1)XX(T)
sign for proper mounting. L L £
R | c 48-inch Advance School X-ing sign (S1-1) TY 10BWG(1)XX(T)
< | 1| 24" or 2 - - -
Sign Clamp / 6" =11 M greater 48-inch School X-ing sign (S2-1} TY 10BNG{1)XX(T)
(Specific or [I I] ] 1| :
Universal) — p— Large Arrow sign (W1-6 & Wi-7) TY 10BWG (1)XX(T)
12" i A\S———/ [ ]
3/8" x 1" square ; ‘
head bolt and nut g
Nylon washer, Texas Department of Transportation
5/16" x 4 1/2" I Traffic Operations Division
e Y e / Use Extruded Alum. Windbeam as stiffeners
' ’ See SMD (2-1) for additional details
2 flat washers Extruded Aluminun T Bracket _ SIGN MOUNTING DETAILS
per ASTM A307 Sign —.i\— See Detail E
galvanized per _\l\_ for clamp installation SMALL ROADS [ DE S I GNS
Item 445,
catvonizing cwon TRIANGULAR SLIPBASE SYSTEM
Sch. 80 or 10BWG

- oD pose SMD (SLIP-3)-08

Aluminum Panel

De+a . I D EX'l'r’uded A | um i num S i gn ©TXDOTRE;JIUS‘I?)NSZOOZ DNz TXDOT ‘CK: TXDOT ‘DW: TXDOT ‘CK: TXDOT

1 With T Bracket 9-08 CONT |SECT JoB HIGHWAY

EXTRUDED ALUMINUM SIGN WITH T BRACKET 2352(02| 027 FM2449
DAL DENTON 94
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

T: \DENDES\Projects\FM2449\2352-02-027 Ponder 1SD\PLANS\13 TRAFFIC ITEMStRTANDIAREIREcIN Fiefgformats or for incorrect results or damoges resulting from its use.

DATE: 9/19/2022 2:13:56 PM

FILE:

REFLECTOR UNIT SIZES FOR DELINEATORS
DELINEATORS D & OM DESCRIPTIVE CODES
AND OBJECT MARKERS R
SIZE 1 SIZE 2 SIZE 3 SIZt 4 SINGLE DOUBLE INSTL DEL ASSM  (D-XX)SZ X (XXXX)XXX (XX)
3 4 ng’BESR OF REFLECTORS
" " = Single
S 4 r_ﬂ [ —— 3 D = Double
R =1 — B COLOR OF REFLECTORS
. . : ) =] — : . W = White
N - = ° R < o % Vel R Rea
DEVICE 1 o + * . _ | == - Ny
. A - : DEVICE ° L = REFLECTOR UNIT SIZE
< . o & ° - 1 or 2
.. . - 9 o — | TYPE OF POST OR DEL INEATOR
3" 2 Ve 4"+ Vg . ° S WC - Wing Channel Post
> ‘ ° ° YFLX = Yellow Flexible Post
3"+ Y " o WFLX = White Flexible Post
6" + Yg" - BRF = Barrier Reflector
TYPE OF MOUNT
. GND = Embedded (drivable or set in concrete)
1-Size 2 reflector | 1-Size 1 reflector | 2-Size 2 reflector | 2-Size 1 reflector CTB = Concrete Barrier Mount
unit unit units units GF1 or GF2 = Guord Fence Attochment
SHEETING Yel low, White or Red Type B or C reflective sheeting SRF = Surface Mount
1. Size 1 and 4 - Direct applied reflective sheeting for use on flexible SHEETING Yel low, White or Red Type B or C Reflective Sheeting Dl:?g::l?i"red
post (flx). Bl = Bi-Directional
NOTE . . POST TYPE we YFLX, WFLX we YFLX, WFLX BR - Bi-Directional with red on back
2. Size 2 oand 3 - For use on wing channel (wc) post only. Use approved
metal, plastic or fiberglass backplate with 17/64" mounting holes. MOUNT TYPE GND GND, SRF GND GND, SRF INSTL OM ASSM (OM-XX) (XXXX)XXX(XX)
OBJECT MARKERS T¥PE2°F3 OBJEET MARKER
y 2, 3, or
Type 1 (OM-1) Type 2 (OM-2) Type 3 (OM-3) Type 4 (OM-4) NUMBER OF REFLECTORS OR DIRECTION
X = 3-Size 2 reflector units (Type 2 only)
Y = 1-Size 3 reflector unit (Type 2 only)
OM-1 OM-2X OM-2Y OM-2Z OM- 3L OM- 3R OM-3C OM-4 Z = 3-Size 1 or 1-Size 4 reflector unit(s) (Type 2 only)
L = Left Side (Type 3 Object Marker only)
4 3 R = Right Side (Type 3 Object Marker only)
" 6" C = Center (Type 3 Object Marker only)
)<_>¢m )<—>¢I_’TrI <= . TYPE OF POST
BN o ] 12" 12" WC = Wing Channel Post
% ‘E N 3 - ~ WFLX = White Flexible Post
% ) ;é >\ g g N r " TWT = Thin Walled Tubing
DEVICE E N % e TYPE OF MOUNT
H L N AN - .
-9 KA/ N GND = Embedded (drivable)
59 - = XN N S o © SRF = Surface Mount
Y N o ™ ) 2} WAS = Wedge Anchor Steel
A ° 45° WAP = Wedge Anchor Plastic
o c 6' DIRECTION
o . 6 y If Required
BI = Bi-Directional
3-Size 1 reflector
3-Size 2 reflector | 1-Size 3 reflector units DEPARTMENTAL MATERIAL SPECIFICATIONS
. H 1-Si 4 flect
units unit or Imstze d reviecior FLEXIBLE DELINEATOR & OBJECT MARKER POSTS j
unit DMS-4400
(EMBEDDED & SURFACE MOUNT TYPES)
_ . . Alternating acrylic black and retroflective _ .
SHEETING Yellow-Type BFLor (:FLShee+|ng Yellow - Type B or C Sheeting yellow - Type By or Cp Sheeting Red -Type BFLor Cq Sheeting SIGN FACE MATERIALS DMS-8300
POST TYPE T™T we we WFLX T TWT DELINEATORS, OBJECT MARKERS AND BARRIER [ .o o
MOUNT TYPE WAS, WAP GND GND GND, SRF WAS, WAP WAS, WAP REFLECTORS
BARRIER REFLECTORS (BRF) CHEVRONS ONE DIRECTION LARGE ARROW NOTE:
Del ineator and object marker
GF1 GF2 cT8 substrates and sign substrates
shal | be 0.080" Aluminum sign
blonk to conform to ASTM B-209
Alloy 6061-T6 or approved
DEVICE DEVICE alternative.
;’Qo Traffic
N | | Wi-6 I Division
- Texas Department of Transportation
DEVICE W1-8 Standard
18"x 24" e 30"x 36 36" x 48" SIZE (W x L) x 24 60" x 30 OBJECT MARKER
SIZE W x L) | (conventional) (Cog::;gi';gfl (Expressway) | (Freeway) {Conventional) (Expressway & Freeway) J
Barrier reflectors shall meet the requirements
of DMS 8600. . o . MATERIAL
MOUNTING HEIGHT 4'-0" or 7'-0 7'-0" Only MOUNTING HEIGHT 7' -0" DE SCR I PT ION
Approved Barrier Reflectors are |isted on the
"Barrier Reflectors” Material Producer List 1. CHEVRON (W1-8) signs and ONE DIRECTION LARGE ARROW Signs
at: www. txdot. gov. shall be installed per Sign Mounting Details (SMD) Standard D & OM (1 ) '20
SHEETING Yellow, Wnite, Red NOTE Sheets and paid under Item 644 (Small Roadside Sign Assemblies). FILE: dom,;ZO'dfngooz; o TXDOT  [eks TXDOT [ow: TXDOT [ e: TXDOT
n N . 2. When there is o need to increase conspicuity, the Texas version of Onor RS&U;ONS S bl - —
Reflective sheeting shall have a minimum the ONE DIRECTION LARGE ARROW sign (W1-9T) may be used instead of e 235202] 027 FM 2449
NOTE dimension of 3 inches and minimum surface the ONE DIRECTION LARGE ARROW (W1-6) 10-09 3-15 DIST COUNTY SHEET NO.
area of 9 square inches. i 4-10 7720 DAL DENTON 95
20A




POST TYPE AND SUPPORT FOUNDATION DETAILS

TYPE OF BARRIER MOUNTS

No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

WING CHANNEL (WO FLEXIBLE POSTS (YFLX, WFLX) WEDGE ANCHOR SYSTEMS GUARD FENCE ATTACHMENT
GND GND SRF WAS WAP GF1 GF2
— — L,& Attaoched to
@ @ @ ~ post or block
— — 1 7 f— ) . T ri
— [
Reflective i (A ) .
Reflective [:: ::J material 5 pprox ¢ |
° material o == = s T T
: T T ol & AN
Ground ° R E EE, N 2 U Z.’
Line~ S 150 |i— 9 fw - o 5
: - 5|5z e
o - || o o
° os " " — o"
o > Post 27| 30
° o
[ 1
: ~ e
) A /
N CONCRETE TRAFFIC BARRIER (CTB)
=) =
— =) ° _I:l_ Place Barrier Reflector
: ° 12" Dia. - 12" Dia. on top or on side(s) of
H TB.
: : 3,57 7o €
$ 5 Base @]
3 ° — 0
\:r Stub $ : 30/ kz.. KA
Lo = ﬁ "
NOTES EMBEDDED SURFACE MOUNT STEEL PLASTIC
. NOTES
" E22$dge$'génquhggneéeéwgér 1. See "Flexible Delineator and Object Marker Posts"
P P10 M v Material Producer List for approved devices.
Type 2 Object Markers and
Del ineators only. 2. Install per manufacturer’s recommendations. NOTE
2. 1.12 Ibs/ft steel per ASTM A 3. Post length may vary to meet field conditions. 1. Install per manufacturer’s recommendations.
1011 55 Gr. 50, or ASTM A499. 4. When using yellow _delineators with flexible posts GENERAL NOTES
to separate opposing direction of travel, such as Place delineators on a section of roadway at a consistent
center|ine or median use, the flexible posts shall distance from the edge of pavement.
be yel low.
Where a restriction prevents consistent placement from the
TYPES 1,3, AND 4 OBJECT MARKERS CHEVRONS AND ONE DIRECTION DELINEATORS AND TYPE 2 pavement edge, place the affected object markers in Iine

AND CHEVRONS

LARGE ARROW SIGN

OBJECT MARKERS

T: \DENDES\Projects\FM2449\2352-02-027 Ponder 1SD\PLANS\13 TRAFFIC [TEMSYQTANDKREIREcHD Zhelgformats or for incorrect results or domoges resulting from its use.

DATE: 9/19/2022 2:13:58 PM

FILE:

'S

4 -0"

Pavement
sur face

Ground
\Qe

7' -0"

Pavemen+t
sur face

Ground
\Qe

>
[}

+ =

g€lo

=

e} A

1.

Q Pavement
< sur face

74

Ground

2°-0" to 8" -0" or

with the innermost edge of the obstruction.

When Type 2 object markers ond delineators are more than
8'-0" from the edge of the pavement, it may not be possible
to maintain a height of approximately 4'-0". If this is the
case, place the obJect marker or delineator as close to the
desired height as possible.

Install all delineators, object markers and barrier reflectors
in accordance with the manufacturer’s recommendation.

Borrier reflectors should be installed a minimum of 18 inches
above the edge of the pavement surface.

Diagonal stripes on Type 3 object markers shall slope down
toward the intended travel lane.

A;§§§‘7® Traffic
= Safety

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

DELINEATOR &
OBJECT MARKER
INSTALLATION

in front of object
NOTE NOTE - - being marked O D & OM(Z)_ZO
Mounting at 4 feet to the bottom Chevrons 30" x 36" and larger shall be |
of the chevron is permitted for mounted at a height of 7' to the bottom FILE:  dom2-20.dgn oN: TXDOT \mﬂmehmTWOT MnTwm
chevrons that will not exceed of the chevron. Chevron sign and ONE @©7TxDOT  August 2004 CONT | SECT JoB HIGHWAY
a height of 6'-6" to the top of DIRECTION LARGE ARROW sign (W1-9T)shall See general notes 1, 2 and 3. REVISIONS 235202 027 FM 2449
the chevron (sizes 24" x 30" and be installed per SMD standard sheets and 10-09 3-15 DIST COUNTY SHEET NO.
smal ler) paid under item 644. 4-10 7-20 DAL DENTON 96 |
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MINIMUM WARNING DEVICES AT CURVES

WITH ADVISORY SPEEDS

Amount by which

Advisory Speed

Curve Advisory Speed

No warranty of any

is less than Turn Curve
Posted Speed (30 MPH or less) (35 MPH or more)
5 MPH & 10 MPH ® RPMs ® RPMs

15 MPH & 20 MPH ® RPMs and One Direction ® RPMs and Chevrons; or

Large Arrow sign ® RPMs and One Direction Large

Arrow sign where geometric
conditions or roadside
obstacles prevent the
instal lation of chevrons.

25 MPH & more

® RPMs ond Chevrons; or ® RPMs and Chevrons

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

DELINEATOR

AND

OBJECT MARKER APPLICATION AND SPACING

CONDITION

REQUIRED TREATMENT

MINIMUM SPACING

Frwy./Exp. Tangent

RPMs

See PM-series and FPM-series
standard sheets

Frwy./Exp. Curve

Single delineators on right side

See del ineator spacing table

Frwy/Exp. Ramp

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

100 feet on ramp tangents

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

TxDOT assumes no responsibility for the conversion

SUGGESTED SPACING FOR

DELINEATORS

ON HORIZONTAL CURVES

Acceleration/Deceleration Double delineators (see Detail 3 100 feet (See Detail 3 on D & OM (4))
Lane on D&OM(4))
Truck Escape Ramp Single red delineators on both sides| 50 feet
Bi-Directional Del ineators when
Bridae Roil (steel undivided with one lane each
ridge Rarl (steel or direction Equal spacing (100°max) but

concrete) and Metal
Beam Guard Fence

Single Del ineators when multiple
lones each direction

not less than 3 delineators

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

ONE DIRECTION
LARGE ARROW
SIGN
curve Spacing
Q

G 40 Q;
00 A A Or¢, 9N+,
Og, O
N AS LG TN o
«f °\ 00\"\ (Ne YAS 2’4 UPV DGD (;/:-’79
n

2

\" W

T
’Qﬁ 24

Concrete Traffic Barrier
or Steel Traffic Borrier

(CTB)

Barrier reflectors matching
the color of the edge line

Equal spacing 100’ max

Cable Barrier

Reflectors matching the color
of the edge |ine

Every 5th cable barrier post
100’ max)

(up to

Guard Rail
Head

Terminus/Impact

Divided highway - Object marker on
approach end

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

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

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

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

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

Curve of n .In in

Curve Curve |Straightaway Curve
A 2A B

1 5730 225 450 —_—

2 2865 160 320 —
3 1910 130 260 200
4 1433 110 220 160
5 1146 100 200 160
6 955 90 180 160
7 819 85 170 160
8 716 75 150 160
9 637 75 150 120
10 573 70 140 120
11 521 65 130 120
12 478 60 120 120
13 441 60 120 120
14 409 55 110 80
15 382 55 110 80
16 358 55 110 80
19 302 50 100 80
23 249 40 80 80
29 198 35 70 40
38 151 30 60 40
57 101 20 40 40

Curve delineator approoch and departure

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

Bridges with no Approach
Rail

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

See D & OM(5)

Reduced Width Approaches to

Type 2 and Type 3 Object

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

:37:01 PM
T: \DENDES\Projects\FM2449\2352-02-027 Ponder 1SD\PLANS\13 TRAFFIC [TEMSYQTANDKRDIREcHS Zhelgformats or for incorrect results or domoges resulting from its use.

10/27/2022 1

DATE:
FILE:

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

NOTE

- FILE: dom3-20. dgn o TXDOT  [eks TXDOT [ow: TXDOT [ e: TXDOT
At least one chevron pair is instal led for each Advisory Speed (MPH). @©7TxDOT  August 2004 CONT |sECT Jo8 HIGHWAY
beyoqd the point of tangent in tangent REVISIONS 2352/ 02 027 FM 2449
section. 3-15 8-15 DIST COUNTY SHEET NQ.
8-15 7-20
DAL DENTON 97

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

curve.

Use the delineator curve spacing

Del ineator

AEGEOS

Sign

D & OM(3)-20

20C




CROSSOVERS

FREEWAY DELINEATION FOR RAMPS AND
ACCELERATION/DECELERATION LANES

TYPICAL APPLICATION OF
DEAD END BARRICADE

No warranty of any

TxDOT assumes no responsibility for the conversion

4 Type I-A
RPM’s at 20’

spacing —|

0

— Double
yel low
del ineator

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
T: \DENDES\Projects\FM2449\2352-02-027 Ponder 1SD\PLANS\13 TRAFFIC ITEMSYRTaANDERII9REcH AtieBgformats or for incorrect results or damages resulting from its use.
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FILE:

SZLIJ?('; | Type 11-C-R
delinegtor — — = RPM ? ot 10
spacing
(2]
o
|
o
DETAIL 1
FOR CULVERTS
WITHOUT MBGF
OM-2 +o_be D OM-2 to be
placed if safety placed if culvert
gnd treatment , headwal | is greater
is less than 15 than 20’ in length
from travel lane. and is less than
D ZﬂS 15 from travel
lane or within the
ﬁ clear zone
0 i
_____________ |
I F—
0 ~!
ELAAfOM—Z to be
placed if culvert
D headwall is less
thaon 15° from
travel lane or
within the clear
zone

DETAIL 2

Lo |17

R
R
=] Spacing of white
delineators for
acceleration or
R deceleration lanes
is approximately 100 f+t.
R
b4
R

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

DETAIL 3

~<— Dead End
10° Barricade

RN

Optional type 4
100" object markers

usual

|
|
|
|
|
|
|
-T
|

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

necessary

I
DETAIL 4

TYPICAL DEAD END
BARRICADE INSTALLATION

| . |
AW W] r o s

AN LA N NN Y. VL
max.

EIV:’A
\

—~— Center of
Travel Lanes

NOTES

Barricade striping shall be red and white reflective sheeting for all permanent
road closures.

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

Type 3 Barricade Supports should be anchored to soil or pavement as descr ibed
in compliant Work Zone Traffic Control Devices List, section D.2.f and D.2.g.

DETAIL 5
A;§§§‘7® Traffic
- Safety
LEGEND I Texas Department of Transportation s",;",’,ﬁ,’gi’d

Bidirectional Del ineator

DELINEATOR &

Del ineator

OBJECT MARKER
o3 PLACEMENT DETAILS

h

Barricade

Stan D & OM(4) -20

OM-2 FiLe:  domd-20.dgn o TXDOT  [eks TXDOT [ow: TXDOT [ e: TXDOT
@©7TxDOT  August 2004 CONT [SECT JoB HIGHWAY
REVISIONS
Double Del ineator 3-15 2352 02 o027 FM 2449

U= b | N [0 |3Te

7-20 DIST COUNTY SHEET NO.

DAL DENTON 98




No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

T: \DENDES\Projects\FM2449\2352-02-027 Ponder 1SD\PLANS\13 TRAFFIC [TEMSYSTANDKRDIRAcHY RIDD. Hffnots or for incorrect results or domoges resulting from its use.
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FILE:

{ '
’ BACK PANEL (OPTIONAL)
7 ) /
Objecf marker installed
per manufacturer’s
recommendat ions.
12"
6" ‘
,{, [ 2 V4" minimum; _
6" /
12" # Adjust to fit
24" | 1 on attenuator .
36" f{— 6" per manufacturer’s 10" o
_ recommendation, or | | -
12+ . as directed by the | !
6" y 6 Engineer A ‘ | Variable to match width of |
,{, . exit gore sign.
6" i
", 5 ]
- ~
2 V4" minimum,
/ \ 2
A
2
OBJECT MARKERS SMALLER THAN 3 FT A
g NOTES
1. Object Maorkers shall conform to the Texas MUTCD ond meet the color
and reflectivity requirement of Department Material Specification DMS 8300.
Background shall be yellow reflective sheeting (Type B or C) and Chevron
NOTES shal | be black.
%1. Spacing should be adjusted 2. Object Markers may be fabricated from adhesive backed reflective sheeting
6" to attach through center |ine applied directly to guardrail end treatment, or opplied directly to on
A of drum, per attenuator end cap” as per the manufacturer’s recommendation. Direct applied
o manufacturers recommendation, sheeting shall provide a smooth surface and have no wrinkles, air
or as directed by the Engineer. bubbles, cuts or tears. A radius at the corners is not required for
Il direct applied sheeting.
6" 2- Mounting should be flush . . . . . .
36" 1 — with top of aottenuator. 3. Object Marker size may be reduced to fit smaller devices. Width of alternating
Mimimum size 96" x 24". black and yellow stripes are typically 6". Object Morkers smaller than 3ft
6'{ - may have reduced width stripes of @ minimum of 2 !/4".
6" 4. Pop rivets, screws, or nuts and bolts may be used to attach object markers
J— and reflectors. Holes, slots or other openings may be cut or drilled through
6" object markers to allow cable or other attachments.
Y "
N | « 1%, "R 5. Object Marker at nose of attenuator is subsidiary to the attenuator. §® g’a"f’;f;f,
. Division
L 6. See D & OM (1-4) for required barrier reflectors. ITexas Department of Transportation Standard
24+ ATTENUATORS
FiLe:  domvia20.dgn o TXDOT  [eks TXDOT [ow: TXDOT [ e: TXDOT
©7TxDOT  December 1989 CONT | SECT JOB HIGHWAY
\ * |« * ! REVISIONS 2352 02 027 FM 2449
! 4-92 8-04 DIST COUNTY SHEET NO
8-95 3-15 :
4-98  7-20 DAL DENTON 99
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

GENERAL NOTES:

1. Details show a typical warning sign with two flashing beacon heads,
other arrangements are possible. When only one beacon is required,
install the upper beacon.

l*=—Solar Panel Solar Panel
(See note 15)

2. See Item 685, "Roadside Flashing Beacon Assemblies" for further
requirements.

connector where
cable enters pole.

ETUse CGB type

12" LED Beacon
w/ Visor —

3. See SMD standard sheets for lateral and vertical clearances and sign
mounting details. Install signs as shown on the sign layout sheets.

SIGN (See Note 3)

1'-0"
=%
J—

4., Use either a Screw-In Type Anchor Foundation or o Drilled Shaf+t
Foundation as shown elsewhere in the plans. When plans require a
Drilled Shoft Foundation, see standard sheet TS-FD. Install the

. . . . . I
Screw-In Type Anchor Foundation as per maonufocturer’s recommendations. RUbﬁe: Drill pole for wire ! < Cabinet for Flasher
On a slope, install one edge at ground level. Screw-In/Drilled Shaft gaske entry, remove any 8 Controller/Solar
Foundotion is subsidiary to Item 685. Installotion of o ground rod burrs or rough edges Control Unit /

|
that may cause damage I Botteries(when

is not required for solar powered flashing beacon assemblies.
Cable to conductors. 1 required). Mount
5. When used, provide Screw-In Type Anchor Foundations as shown on TxDOT's clamp bottom of cabinet

or CGB

Material Producer List (MPL) in the file "Highway Traffic Signals". connector

9 ft.- 6 in. above
1 grade ( + 6 in.)

6. Use moterials specifically designed for attaching cabinets, beacon
heads, solar panels, etc., to poles.

Back of
cabinet

7. Install beacon heads as shown here, as shown elsewhere on the plans, or
as directed. Use hardware specifically designed for mounting beacon heads
on poles.

Pull conductors to remove slack in

run between cabinet and ground box. Clamp
cable at conduit end in ground box
and in cabinet at entry as shown.

8. Conduit in foundation and within 6 in. of foundation is subsidiary to
the Item 685, "Roadside Flashing Beocon Assemblies. "

Drill pole for wire

entry, remove any

burrs or rough edges
that may cause damage
to conductors.

17-0"

9. Per monufacturer’s recommendations, engage all threads on the pedestal
pole base and pipe unless the pipe is fully seated into base. In high
winds, use a pole and base collar assembly to add strength and prevent
loosening on connection.

12" LED Beacon
w/ Visor

. . . . 4 1/2 " outer dia.
10. Provide single pole non-fused watertight breokaway electrical connectors for cast Aluminum p;pe 7' Min.

frangible pedestal pole bases, as shown on TxDOT’s MPL in the file "Roodway (see note 14) A,
[1lumination and Electrical Supplies." Approved models are |isted under

[tem 685. For ungrounded (hot) conductors, install a breakaway connector
with @ dummy fuse slug). For grounded (neutral) conductors, install a
breakaway connector with a white colored marking and o permanently installed
dummy fuse (slug).

Frangible Battery

Pedestal
Breakaway Pole Base

. . . lectri |
11. Install the botteries in o battery box. Place the batteries on o ¥g " Eoﬁzeg;ggs (See Note 9)

thick plastic sheet and connect together. Place a plastic cover (battery (See Note 10
bell jar) over the top of each battery ond secure the bottery bell jor and detail)
to the battery with a strap. The batteries, bell jars, straps and ¥ "
plastic sheet are subsidiory to the It+em 685, "Roadside Flashing Beacon
Assemblies."” When required, install batteries in the flasher cabinet.
Wire batteries occording to manufacturers recommendations. Provide the T
number of batteries as required by the manufacturer.

@
o]
=
I
(0]
B}
<
Min. (See note 13)

Strap

7 -0"

Min. (See Note 13)

s Note 16 rf |l~——Frangible Pedestal
" ee Note
15 rF|ush (0, 172" . { Cee Note 9

\

7 -0"

BN

] / 7 7 g uf;/
=— Ground Box- (Type-
Battery Box)with Hardware to attach

apron. (See note 12) bose - 4 Ea.
P 1" X 4" Grade 5

. Carriage Bolts
[=—9" Gravel fill

Conduit opening
. . 2 %" Wide
Bushing with (both sides)

grommet

Drilled Shaft &
Foundation or
Screw-In Type U
Anchor Foundotion

(See Note 4) ———

12. See standard sheet Electrical Details (ED) for aodditional requirements
regarding the installation of ground boxes/battery boxes, conduit, and
cabinets.

13. Provide clearance as shown above the sidewalk or pavement grade at the . .
edge of the rood. When a bottom beacon is not used, mount the bottom of g':'d'
the sign at least 7 ft. above the sidewalk or pavement grade at the edge 26 Pve -
of the road.

50"

8 in. (Sch. 40)
Pipe Shaft Dig. ———

=_
13" Dia. HeIE:///////’g = -
(3/8" Plate)

14. Unless otherwise shown on the plans, pole shaft shall be one piece, Min. 1" PVC
Schedule 40 Aluminum pipe, ASTM B429 or B221 (Alloy 6061-T6 only). conduit
Aluminum conduit will not develop the necessary strength and will not _

be al lowed. ==

15. Orient solor panel for optimum exposure to sunlight (face to the south).
Prior to installation, check the location to ensure there is no overhead
obstruction that would block the solar panel from receiving full sunlight.
Unless specified elsewhere, mount a minimum of 14’ above grade.

Side of
ground box

FRONT or CGB SIDE

connector —

16. Ensure height of conduit is below top of anchor bolts.

04 PM

14
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‘;§§§‘7® Traffic
,,,,,,,,,,,,,, = Operations

Load Side Division

Line Side I Texas Department of Transportation Standard
Insulated

Insulated

Conductors

— \\7 : - : ] a =[] = T SOLAR POWERED ROADSIDE
From ‘ S 1 R 1 ‘

Battery L/
Box

5 A e ‘ ‘ FLASHING BEACON ASSEMBLY
DETAILS

SPRFBA(1)-13

LINE ‘ ‘ LOAD

FILE: spb1-13.dgn o TxDOT [cks TxDOT [oms TxDOT [exs TxDOT

NON-FUSED BREAKAWAY ELECTRICAL CONNECTORS NON-FUSED BREAKAWAY ELECTRICAL CONNECTORS © 1007 oy 7003

REVISIONS 2352/02| o027 FM 2449
E XPL ODE D v l Ew 12-04 DIST COUNTY SHEET NO.

3-13
DAL DENTON 1 &
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No warraonty of any

TxDOT assumes no responsibility for the conver-

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

The use of this stondard is governed by the "Texas Engineering Practice Act".
FILE: T:\DENDES\Projects\FM2449\2352-02-027 Ponder ISD\PLANS\13 TRAFFIC ITEMS\STANDARDS\ts-fd.dgn

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE: 9/19/2022 2:14:06 PM

FOUNDATION DESIGN TABLE NOTES: FOUNDATION SUMMARY TABLE @
REINFORCING EMBEDDED DR@LEE@SH&ST ANCHOR BOLT DESIGN FOUNDATION @ Anchor l_:ol'r design de\_/elops the
FDN |DRILLED STEEL LENGTH-ft(4), (5, 1 DESIGN foundation capgcity given under AVC.
TYPE | SHAFT TEXAS CONE PENETROMETER| ANCHOR | . | BOLT LOAD TYPICAL APPLICATION Foundation Design Loads. LOCATION N | FON | NO. DRILLED SHaFT LenGTH ©
DIA |VERT | SPIRAL biows/ft BOLT | odiy| CIR [ANCHOR MOMENT[SHEAR . . IDENTIFICATION| B-OW oyl )
BARS | & PITCH[ g 15 40 DIA pia |TYPE K-ft |Kips @Z?ngg;:gnmgﬁgégg tggd:hggis*gi /1. 24-A | 30-A | 36-A| 36-B| 42-A
24-A 24" |4-#5|#2 ot 12" 5.7 5.3 4.5 AL 36 12 % 1 10 1 Zggﬁﬁg?:egme- pedestal mounted the base of the structure. SIGN # 188 10 [24-A] 2 12
30-A 30" 8- #9 |#3 at 6" 11.3 10.3 8.0 15" 55 17" 2 87 3 [Mast arm assembly. (see Selection Table) @ Foundations may be Iis+ed_sgpal’9‘fe|y
36-A 36" [10- #9|#3 at 6" 13.2 | 12.0 9.4 1 %" | s5 19 | 2 131 5 [Most arm assembly. (see Selection Table) of ?Sggﬁ?gn‘ﬁﬁgr?;;g. +SU3ATH?EQ*Zre
' ' . 4 30° strain pole with or without luminaire, for the Contractor’s information only.
Mast arm assembly. (see Selection Table)
36-B 36" |12- #9|#3 ot 6" | 15.2 13.6 10.4 2" 55 21" 2 190 7 |Strain pole taller than 30’ & strain @Field Penetrometer readings ot o depth
pole with mast arm of approximately 3 to 5 feet may be
42-A 42" [14- #9|#3 gt 6" | 17.4 15.6 11.9 2" 55 23" 2 271 9 |Mast arm agssembly. (see Selection Table) used to adjust shaft lengths.

® If rock is encountered, the Drilled
Shaft shall extend a minimum of two
diameters into solid rock.

FOUNDATION SELECTION TABLE FOR STANDARD MAST Traffic Signal Pole @ Egcérlncljcl) Iggg;p;oiz-r[-)grs’ignggErI’Zrore
W | I
ARM PLUS ILSN SUPPORT ASSEMBLIES (ft) penetrometer values. Round to nearest
FDN 30-A FDN 36-A FDN 36-B FDN 42-A foot for entry into Summary Table.
> MAX SINGLE ARM LENGTH 32 48’
gﬁ 24" x 24’ c ANCHOR BOLT & TEMPLATE SIZES
Qi 28° X 28" o BOLT |@sBoLT| TOP [BOTTOM [ BOLT Rz R
I"’ MAXIMUM DOUBLE ARM 32° X 28° 32° X 32° 3 IN LENGTH | THREAD | THREAD | CIRCLE
a| LENGTH COMBINATIONS 3 7 -
2 36" X 36 s Vau | 17-6" | 3" — |12% | 1| 5%
8; 40° X 36’ EL, 1 Vz" 34" 6" q" 17" 10" 7
44' X 28’ 44" X 36’ g 1 %" | 37 -10" 7" 4" 19" /5 7
= MAX SINGLE ARM LENGTH 36° 44" o 2" 4’ -3" 8" 5" 21" 12 V" 8 Yo"
ga 24' X 24° = 2 V" 4 -9" 9" 5 VZ.. 23" 13 3" 9 Ya"
. . |
aa 28" X 28 =] @ Min dimensions given,
| MAXIMUM DOUBLE ARM 32 X 24° 32 X 32' longer bolts are acceptable.
oo LENGTH COMBINATIONS 7 7
=z 36" X 36 Use average N value over
g= 40° x24° 40° X 36’ the top third of the TOTAL DRILLED SHAFT LENGTHS 12
= - - embedded shaf+t.
44" x 36 Ignore the top 1’ of soil. Condui +
EXAMPLE: | GENERAL NOTES:
. . . Steel Template —f— N .
1. H " P g,
ggtAsggghsSggég? xéngosgeggz g?;ngﬂgon Span Wires with holes V.IS greater St > Design conforms to 1994 AASHTO Standard
N L. than bolt diameter Specifications for Structural Supports for
another orm up fo 28 Luminaire Highway Signs, Luminaires and Traffic
Arm (optional) H 4 H Tt
2+ For 100mon design wind speed, foundation I m fopriono o splral Signals and inferim revisions thereto.
36 can support a single 36° mast arm. Egggroggggr 33&*5 to — I T Reinforcing steel shall conform to Item 440,
Va" i N lat "Reinforcing Steel".
frouter Trae: \ b ne oppar ciiereine e
= nchor bolts to be Bars "en
Top Template Heavy Hex o approximately oriented jumper. Mechanical ) Concrete shall be Class "C".
3 Nut (Typ) t so that two bolts are in connectors shall be UL Bolt Circle Threads for onchor bolts ond nuts shall be
8o 2 Flat Washers 2 tension from the Span :Ag;ggng: concrete = Diometer rolled or cut threads of 8UN series up to 2"
rs per Anchor Bolt : Wire loads. . in diameter or UNC series for all sizes. Bolts
£
i _TOP VIEW and nuts shall have Class 2A and 2B fit tolerances.
~ Yo" to Vs of Galvanized nuts shall be tapped after galvanizing.
bolt shank shall kel w o .
c [ . ® Anchor bolts that are larger than 1" in diometer
£ - TYPICAL STRAIN POLE = DrgJﬁCI above e shal | conform to "alloy steel" or "medium-strength
c d ASSEMBLY I=| concrere 02 mild steel” per Item 449, "Anchor Bolts". Anchor
9 n =1 .‘_'-a bolts that are 1" in diometer or less shall conform
hd F<l o —— H o to ASTM A36. Galvanize a minimum of the top end
L LJ L ERL . o | Steel c
z 8 BU : ) C- LJ T;;‘;TQSE; e o thread length plus 6" for all anchor bolts unless
g §8|= Type 1 [] M &M ’ {Temporary) % otherwise noted. Exposed washers and exposed nuts
o = = Fi L shall be galvanized. All galvanizing shall be in
59 o= + —Type 2 Xed 4, . ].]° accordance with Item 445, "Galvanizing".
gl oF 5% b omp ‘ m Len th Conduit (See Layout A
I €Slw R=d— a Thick _ (S)h?‘”f fordguom$+gr6 B Templates and embedded nuts need not be galvanized.
< 912 aralcreeny Tmi ILSN The Emgimesr T o 2Y N\ Lubricate and tighten anchor bolts when erecting the
Sv|e rnent min. Supporting reouirg yeer- 1 or structure in accordance with Item 449, “Anchor Bolts".
S K Arm Luminaire 3 qut w|S Anchor £
| Vo Min Arm (optional) > " Bolt 5
2 i ) L Cl~
. . . : 2 Siges '\ E|  vertical Bars (See (Circulor 52 —t
ircular Steel Bottom Template yp 2 Design Table for size ee a
(Omit bottom template ¥ ) & number). Template &|° I Texas Depariment of Tronsporiation
for FDN 24-A) 1 T s} Traffic Operations Division
o o 51T
HOOKED ANCHOR NUT ANCHOR c - LE
TYP ) t o e
(TYPE 1) (TYPE 2 € _ k2 o2 TRAFFIC SIGNAL
ANCHOR BOLT ASSEMBLY 2 Spiral, 3 flat turns 5 2
top & 1 flat turn 0|
L L . bottom. (See Design P B/ POLE FOUNDAT ION
5 Table for size & pitch) a~
H - [FT}
© in Drilled |o TS'FD'IZ
) > Vertical bars may rest Shaft Dia !
Ornen'r anchor bolts orthogonal — on bottom of drilled hole — G ‘ ‘ ‘
with the fixed arm direction to - . . . TxDOT August 1995 DN: Ms CK: JSY | DW: MAO/MMF  [CK:JSY/TEB|
< f material is firm enough
ensure that two bolts are in TYP l CAL MAST ARM 1 ‘;‘O do solwherlw ! ug M o REVISIONS CONT |sECT Jo8 HIGHWAY
tension under dead load. ASSEMBLY concrete is placed. FOUNDAT ION DE TAILS it 2352/02 027 FM 2449
DIST COUNTY SHEET NO.
DAL DENTON 1 (.!]
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FILE NAME

DATE

DESIGNER

A, GENERAL SITE DATA

1. PROJECT LIMITS: FM 2449 - CSJ:2352-02-027
FROM WEST OF FM 156 TO EAST FM 156

Begin Project Coordinates : Latitude (N): 33.179655
End Project Coordinates : Latitude (N} : 33. 179667

Longitude (W) : - - 97.295489
Longltude W) : - - 97,285468

2. PROJECT SITE MAPS:

= Project Location Map: The Title Sheet and Plans THE TITLE SHEET |& PROJECT LAYOUT SHEETS 3-4

= Dralnage Patterns: Drainage Area Maps SHEET 62

= Slopes Anticipated After Major Gradings or Areas of Soll Disturbance: Typical Sectlons SHEET 7

= Location of Erosion and Sediment Contfrols: SW3P Site Maps SHEETS 104- 105

= Surface Waters and Discharge Locations: Dralnage and Culvert Layouts SHEETS 64 - 65

= Project Specific Locatlon(s) (PSL): To be determined by the project Construction Personnel.
Location(s} shown on SW3P Site Map (If PSL location(s) Is within one mile of project) and
Information located In project SW3P Binder (Reference lfem *I0 below).

3. PROJECT DESCRIPTION:
ADD TURN LANES, ADDITIONAL PAVEMENT SURFACE, OVERLAY AND PAVEMENT MARKINGS

4. MAJOR SOIL DISTURBING ACTIVITIES:
/. INSTALL EROSION CONTROL DEVICES TWO WEEKS IN ADVANCE OF SCHEDULED START OF
CONSTRUCTION.
2. INSTALL/EXTEND CULVERTS AND GRADE FRONT AND BACK SLOPES ACCORDING TQO PLANS.
3. COMPLETE ROADWAY FPAVEMENT CONSTRUCTION.
4. INSTALL SIGNS/FAVEMENT MARKINGS.
5. PROVIDE SEEDING FOR EROSION STABILIZATION.
6. REMOVE EROSION CONTROL DEVICES AS DIRECTED Br THE ENGINEER.

5. EXISTING CONDITION OF SOIL & VEGETATIVE
COVER AND % OF EXISTING VEGETATIVE COVER:

The existing soll type composition 1s wilson clay loam, ponder loam and Justin fine sandy.
The existing soils are in good condition and is covered with approximately 90% grassy
vegetative cover that is maintained.

6. TOTAL PROJECT AREA: 7.08 Acres

7.TOTAL AREA TO BE DISTURBED: 3.67 Acres ( 5/ %)

8. WEIGHTED RUNOFF COEFFICIENT

BEFORE CONSTRUCTION: 0.60
AFTER CONSTRUCTION: 0.60

9. NAME OF RECEIVING WATERS:
Hog Branch which flows to Denton Creek (0826A).
No water quallty Impalrments.

10. PROJECT SW3P Binder:

A. For projects disturbing one to five acres. TxDOT will malntaln a SW3P Binder aof the

project field office (If there is not a project fleld office, should be kept af the Area Office)

which contains the following: Index Sheet, TCEQ Signature Authority, TxDOT’s and Contractor’s
Small Construction Site Notice, SW3P Inspector Qualification Statements, EPIC Sheet, SW3P Sheet,
Site Locatlon Maps. Inspection and Malntenance Reports (Form 2118), Construction Stage Gate
Checklist(s) (CSGC), Stored Material Lists specifying assoclated control measures and the Appendx
which contalns the TPDES Construction General Permit, TxDOT and Contractor MS4 Operator
Notification(s) and the Construction PSL Permits per all applicable requirements.

B. For projects disturbing 5 acres or more, TxDOT will follow the actions Iisted in

(10.A.) above with the addition of the following: TxDOT and Contractor Notice Of Intent (N.O.l.) and
Fee Payment Form, TxDOT and Contractor Large Construction Site Notice (to be used instead of
Small Site Notice), and TPDES Permit Coverage Notice.

C. For projects disturbing less than one acre, actions described in (10.A.) and (10.B.)

above are nof required. Acreage is calculated by adding Total Area To Be Disturbed Acres

on project (See *7 above) and the PSL(s) acreage located within one mile of project.

B. EROSION AND SEDIMENT CONTROLS

1. SOIL STABILIZATION PRACTICES: (Select T = Temporory or P = Permanent, as applicable)

_T  TEMPORARY SEEDING _I/P PRESERVATION OF NATURAL RESOURCES
— MULCHING (Hay or Straw) _ FLEXIBLE CHANNEL LINER

— BUFFER ZONES —— RIGID CHANNEL LINER

— PLANTING — SOIL RETENTION BLANKET

_P_ SEEDING P COMPOST MANUFACTURED TOPSOIL

P SODDING T VERTICAL TRACKING

OTHER: (Specify Practice)

2. STRUCTURAL PRACTICES: (Select T = Temporary or P = Permanent, as applicable)

SILT FENCES

EROSION CONTROL LOGS

EROSION CONTROL COMPOST BERMS
ROCK FILTER DAMS

DIVERSION, INTERCEPTOR, OR PERIMETER DIKES
DIVERSION, INTERCEPTOR, OR PERIMETER SWALES
DIVERSION DIKE AND SWALE COMBINATIONS

PIPE SLOPE DRAINS

PAVED FLUMES

ROCK BEDDING AT CONSTRUCTION EXIT

TIMBER MATTING AT CONSTRUCTION EXIT

CHANNEL LINERS

SEDIMENT TRAPS

SEDIMENT BASINS

STORM INLET SEDIMENT TRAP

STONE OUTLET STRUCTURES

CURBS AND GUTTERS

STORM SEWERS

VELOCITY CONTROL DEVICES (RIPRAP} (STONE RIPRAP)

OTHER: (Specify Practice)

(Low Velocity)

NOTE: TOP OF BMP'S SHOULD NOT BE HIGHER THAN ROADWAY ELEVATION AS
NOT TO FLOOD ROADWAY UNLESS PRIOR APPROVAL FROM ENGINEER IS OBTAINED.

3. STORM WATER MANAGEMENT: (Fxample Below - May be used as applicable, or revised)
A. Storm water dralnage will be provided by ditches which carry drainage within the R.O.W.

to the lows within the roadway and project site which drains to natural facilities.

B. Other permanent erosion conirols include hydraulic design to limit structure outlef velocities

and grading design generally consisting of 4 :/or flatter slopes with permanent vegetative cover.

C. SedImentation basins are not feasible on this project due to limited room within the TxDOT R.O.W.
Alternate BMPs have been Included In the SW3P to provide equivalent sedimentation control.

4. STORM WATER MANAGEMENT ACTIVITIES: (Sequence of Construction)
/. SEE TCP SEQUENCE OF WORK FOR GENERAL SEQUENCE OF CONSTRUCTION
ACTIVITIES.

2. SEE CONSTRUCTION PROGRESS SCHEDULE FOR SCHEDULE AND DURATIONS OF RELEVANT
SOIL DISTURBANCE AND STABILIZATION ACTNITIES.

3. INSTALL SW3P CONTROL DEVICES (BMPS) TO PROTECT RECEINING WATER AND ACTNVE
ROADWAYS PRIOR TO SOIL DISTURBING ACTIVITIES IN THEIR VICINITY, PER SITE MAP AND AS
DIRECTED Br OR AUTHORIZED Br ENGINEER

4. AVOID STORING PORTABLE SANITARY UNITS, CONCRETE WASHOUTS OR CHEMICLS WITHIN 50
FEET UPGRADIENT OF A RECEIVING WATER OR DRAINAGE CONVEYANCE WITHOUT ADEQUATE
POLLUTION CONTROL.

5. PRESERVE EXISTING VEGETATION. MAINTAIN A VEGETATIVE BUFFER ALONG RECENING
WATERS, AND PHASE CONSTRUCTION ACTIVITIES TO MINIMIZE EXPOSURE OF DISTURBED
SOIL TO THE EXTENT PRACTICABLE.

6. WHERE WORK HAS TEMFPORARILY CEASED IN THE AREA. STABILIZED DUISTURBED
SOIL WITH TEMPORARY SEEDING AND/OR VERTICAL TRACKING, PER TXRI50000 &/0R
AS DIRECTED Br ENGINEER.

7. RE-VEGETATE DISTURBED SOILS IN COMPLETED PROJECT AREAS (WHERE NOT OTHERWISE
PAVED, HARDSCAPED OR LANDSCAPED)AS SOON AS PRACTICABLE OR AS DIRECTED BY
ENGINEER.

8. WHEN CONSTRUCTION ACTMITIES IS COMPELTE, PROJECT AREA IS STABILIZED., AND AS
DIRECTED OR AUTHORIZED BY ENGINEER. REMOVE ALL TEMPORARY SW3P CONTROLS.
5. NON-STORM WATER DISCHARGES:
Fllter non-storm water discharges., or hold In retentlon basins, before belng allowed
to mix with storm water. These dlscharges conslst of, but not limited to, non-polluted
ground water, spring water, foundation or footing draln water, water used for dust
control or pavement washing and vehicle washwater containing no detergents.

C. OTHER REQUIREMENTS & PRACTICES

1. MAINTENANCE:

Maintaln all erosion and sedIment controls In good working order. Perform any
necessary cleaning/repalrs/replacements at the earliest possible date prior to next
rain event, but no later than 7 calendar days, Ensure the surrounding ground has
drled sufficlently to prevent damage from equipment. "Too Wet"Is the only reason
for not adhering to timeframes described. When construction activities permanently
or temporarlly cease and are not expected to resume for 14 or more days on a
disturbed portion of the site, stabilization measures must be Initiated Immediately.

2. INSPECTION:

A TxDOT Inspector will perform a regularly scheduled SW3P inspection every 7 calendar days.

An Inspectlon and Maintenance Report, signed by the TxDOT Inspector and the Contractor, will be
flled for each Inspection. Revise/clean/repair/replace each BMP control device In accordance with
the current Fleld Inspection and Malntenance Report (Form 2/18) and Item [ (Malntenance) above.

3. WASTE MATERIALS:

On a dally basis. or as may be directed. collect all waste materials. trash and debris from the
construction site and deposit into a metal dumpster having a secure cover and which meets all state
and local clty solid waste management requirements. Emply the dumpster as required by regulation,
or as may be directed, at a local approved landfill site. Do not bury construction waste on the
construction project site.

4. HAZARDOUS WASTE & SPILL REPORTING:

As @ minlmum, any products In the following categories are considered to be hazardous:
Paints, Aclds, Solvents, Fuels, Asphalt Products, Chemical Additives for Soll Stabilization, and
Concrete Curlng Compounds or Additlves. When storing hazardous material on the project site,
or at a Project Specific Location, take all practicable precaution to prevent and/or contain any
splllage of these materlals. In the event of a splll, contact the spiil coordinator immediately.

5. SANITARY WASTE:

Use a licensed sanitary waste management contractor to collect all sanltary waste from portable
units as may be required by local regulation, or as directed.

6. CONSTRUCTION VEHICLE TRACKING:

On a regular basis, or as may be directed, dampen haul roads for dust control and construct
construction entrances/exits. Provide for a motorized broom or vacuum type sweeper to be
avallable on a daily basls, or as may be directed, to remove sediment from paved roadways
on project, abutting and traversing the project site.

7. MANAGEMENT PRACTICES:

A. Construct disposal areas, stockplles,haul roads and PSL’s In a manner that will minimize and
control the amount of sediment that may enter recelving waters. Do not locate disposal areas In any
wetland, waterbody or streambed.

B. Locate construction staging areas. vehicle malntenance and PSL's areas In a manner to minimize
the runoff of pollutants.

C. When working in or near a wetland, Install and maintain operating soll erosion and sediment
controls at all times during construction and Isolate the work from the wetland.

D. Clear all waterways as soon as practicable of temporary embankment, temporary bridges,
mafting, falsework, plling, debris or other obstructions placed during construction operations

that are not a part of the finished work.

E. Procedures and/or practices should be taken to control dust.

F. Sediment fo be removed from roadways daily or when work begins after weather events if
construction activitles have ceased due fo weather event.

®
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I. STORMWATER POLLUTION PREVENTION PLAN-CLEAN WATER ACT SECTION 402 |[III. CULTURAL RESOURCES VI. HAZARDOUS MATERIALS OR CONTAMINATION ISSUES

TPDES TXR 150000: Stormwater Discharge Permit or Construction General Permit Refer to TxDOT Standaord Specifications in the event historical issues or General (applies to all projects):

required for projects with 1 or more acres disturbed soil. Projects with any archeological artifacts are found during construction. Upon discovery of Comply with the Hazard Communication Act (the Act) for personnel who will be working with
disturbed soil must protect for erosion and sedimentation in accordance with archeological ortifacts (bones, burnt rock, flint, pottery, etc.) cease hazordous materials by conducting safety meetings prior to beginning construction and
Item 506. work in the immediate orea ond contaoct the Engineer immediately. moking workers aware of potential hazards in the workplace. Ensure that all workers are
List adjocent MS 4 Operator (s) that receive discharges from this project. |X| No Action Required |:| Required Action provided with personal protective equipment oppropriate for any hazardous maoterials used.
They need to be notified prior to construction activities. Obtain ond keep on-site Sofety Data Sheets (SDS) for all hazardous products

(Note: Leave blank only if no adjacent MS 4 Operator(s) are affected.) used on the project, which may include, but are not Iimited to the following categories:

Action : . . . oae .
fon Number Paints, acids, solvents, asphalt products, chemical additives, fuels and concrete curing

1. compounds or additives. Provide protected storage, off bare ground and covered, for

1. products which may be hazardous. Maintain product Iabelling as required by the Act.
2. Maintain an adequote supply of on-site spill response materials, as indicoted in the SDS.
2. In the event of a spill, take actions to mitigote the spill as indicoted in the SDS,
. ) in accordance with safe work practices, and contact the District Spill Coordinator
[J No Action Reauired [X] Required Action immediately. The Contractor shall be responsible for the proper containment ond cleanup
Iv. VEGETATION RESOURCES of all product spills.
Action Number:
Preserve native vegetation to the extent practical. Contact the Engineer if any of the following are detected:
1. Prevent stormwater pollution by controlling erosion ond sedimentation in Contractor must adhere to Construction Specification Requirements Specs 162, * Dead or distressed vegetation (not identified as normal)
occordance with TPDES Permit TXR 150000. 164, 192, 193, 506, 730, 751 & 752 in order to comply with requirements for * Trash piles, drums, caonisters, barrels, etfc.
2. Comply with the SW3P and revise when necessary to control pollution or invasive species, beneficial landscaping ond tree/brush removal commitments. * Undesirable smells or odors
required by the Engineer. * Evidence of leaching or seepage of substances
3. iz?s(i:iz,s+;zz;;Z?b?:ioNi;:gub((l:?Z)o‘r':zlj-r?czg?PEl;:fg:mgIrI\:: ?:s(;;c:‘::;. IXI No Action Required D Required Action Does the project ir.wolve any bridge class sfr.‘ucfur? rehabilitation(s) or
4. When Controctor project specific locations (PSL’s) increase disturbed soil Action Number: replacement (s) (bridge class structures not including box culverts)?
orea to 5 acres or more, submit NOI to TCEQ ond the Engineer. |:| Yes No
1. If "No", +then no further action is required.
Il. WORK IN OR NEAR STREAMS, WATERBODIES AND WETLANDS CLEAN WATER If "Yes", then TxDOT is responsible for completing asbestos assessment/inspection.
ACT SECTIONS 401 AND 404 2. Are the results of the asbestos inspection positive (is asbestos present)?
USACE Permit required for filling, dredging, excavating or other work in any [ ves O Ne
water bodies, rivers, creeks, streams, wetlands or wet areas. No equipment is V. FEDERAL LISTED, PROPOSED THREATENED, ENDANGERED SPECIES, . . . . . .
allowed in any sream channel below the ordinary High Water Mark except on CRITICAL HABITAT, STATE LISTED SPECIES, CANDIDATE SPECIES Lf "ves®, ~then TxDOT must retain o DSHS |icensed asbestos consultant to assist with
approved temporary stream crossings or drill pads. AND MIGRATORY BIRDS TREATY ACT. the notification, develop abatement/mitigation procedures, and perform management

aoctivities os necessary. The notification form to DSHS must be postmarked at least

The Contractor must adhere to all of the terms and conditions associated with . . 15 working days prior to scheduled demolition.
the following permiti(s): |:| No Action Required Required Action

Action Number: If "No", +then TxDOT is still required to notify DSHS 15 working days prior to any

No Permit Required . . " scheduled demolition.
. . . _ . 1. The fol Iowin? species could occur" in the project area: oodhous?'s foad. In either case, the Contractor is responsible for providing the date(s) for abatement
D ::I:E:Z;d:fi::l;) 1 PCN not Required (less than 1/10th acre woters or Follow the special notes ond BMPs Iisted below to protect the species. activities ond/or demolition with careful coordination between the Engineer and
. . L. asbestos consultant in order to minimize construction delays and subsequent claims.
. . . . . . 2. Contractor to implement the following BMPs from “"Beneficial Monogment
[] Nationwide Permit 14 - PCN Required (1/10 to <1/2 acre, 1/3 in tidal waters) Practices: Avoiding, Minimizing, ond Mitigating Impacts of Transportation Any other evidence indicating possible hazardous moterials or contamination discovered
|:| Individual 404 Permit Required Projects on State Naotural Resources" available at on site. Hazardous Materials or Contamination Issues Specific to this Project:
. . . . https: //ftp. txdot.gov/pub/txdot-info/env/toolkit/300-01-bmp. pdf.
[J other Notionwide Permit Required: NWPs 3(a) a. Section 2.6.2 Aquatic Amphibion and Reptile BMP (barrier fencing not [X] No Action Required [0 Requirea Action
required)

Required Actions: List Waters of the US Permit applies to, location in project b. Section 2.6.2 Terrestrial Amphibian and Reptile BMP Action Number:
and check Best Maonagement Practices plonned to control erosion, sedimentotion c. Section 1.4 Water Quality BMP
and post-project TSS. d. Section 1.2 Vegetation BMP 1.
1. Special Nates: 2.
2. 1. Avoid harming all wildlife species if encountered and allow them to safely

leave the project site. Due diligence should be used to avoid killing or 3.
3. harming any wi Idli-.Fe species. in the implementation of transportation projects. VvII. OTHER ENVIRONMENTAL ISSUES

2. If any of the |isted species are observed, cease work in the immediate areaq,

do not disturb species or habitat and contact the Engineer immediately. The (includes regional issues such as Edwards Aquifer District, etc.)
The elevation of the ordinary high water marks of any areas requiring work work may not remove active nests from bridges ond other structures during
to be performed in the waters of the US requiring the use of a nationwide nesting season of the birds associated with the nests. If caves or sinkholes [X] No Action Required [0 Reauired Action
permit can be found on the Bridge Layouts. are discovered, cease work in the immediated area, and contact the

Engineer immediately. Action Number:
Best Management Practices for applicable 401 General Conditions: 3. The Migratory Bird Act of 1918 states that it is unlawful to Kill, .
(Note: If CORP Permit not required, do not check boxes.) copture, collect, possess, buy, sell, trade or transport any migratory bird, nest,

young, feather or egg in part or in whole, without a federal permit issued in
accordance within the Act’'s policies and regulations. The contractor would

Erosion Sedimentation Post-Construction TSS remove all old migratory bird nests from any structure or trees where work would be
done from October 1 to February 15. In addition, the contractor would be prepared
[ temporary vegetation [Jsitt Fence [ vegetative Filter Strips to prevent migratory birds from building nest(s) between February 15 to October 1. o 2022 1@
[] Blonkets/Mat+ing [] Rock Berm [] Retention/Irrigation Systems In the event +r‘10+ mlgr0+0|:y birds are encoun+ere_3d on-sn+? during project construction, i Texas Department of Transportation
efforts to avoid adverse impacts on protected birds, aoctive nests, eggs and/or young Dallas District
[ Muteh [ triongular Filter Dike [] extended Detention Basin would be observed.
[ soading [ sona Bag Berm [] constructed wetlands LIST OF ABBREVIATIONS GENERAL NOTE: ENV I RONMENTAL PERMI TS,
[] tnterceptor swale [ straw Bale Dike [] wet Basin BP: Best Proctice SPCC: Spil1 Prevention Conmtrol and Countermeasure Any change orders and/or deviations from [SSUES AND COMMI TMENTS
[ piversion Dike [ Brush Berms [J erosion Control Compost CGP:  Construction General Permit SW3P:  Storm Water Pol lution Prevention Plan the final design must be reported to the (EP I C)
Erosion Control C . . DSHS: Texas Department of State Health Services PCN:  Pre-Construction Notification Engineer prior to commencement of
[J Erosion Control Compost [ Erosion Control Compost [JMuleh Fitter Berm and Socks ,\F/OHXM Federal H,g-,fmZ Administration ?(S:'EQ ?rojecf Specific ngﬁgq ot construction activities, as additional FED-RD. CEDERAL ALD PROJECT NO. RICHAY
. . . :  Memorandum of Agreement :  Texas Comission on Envirormenta ity . . -
[JMulch Filter Berm and Socks [ ] Mulch Filter Berm and Socks [ ] Compost Filter Berm and Socks MOU: of standing TPDES: Texas Pol lutant Di ge Elimination System environmental clearance may be required. 6 SEE TITLE SHEET M 2445
|:| Compost Filter Berm and Socks |:| Compost Filter Berm and Socks |:| Vegetation Lined Ditches MS4: Municipal Separate Stormwater Sewer System TPWD: Texas Parks and Wildlife Depo-tment STATE DISTRICT COUNTY
MBTA: Migratory Bird Treaty Act TxDOT: Texas Department of Transportation Dent
|:| Stone Qutlet Sediment Traps |:| Sond Filter Systems NOT: Notice of Termination T8E:  Threatened ond Endongered Species TEXAS |DALLAS enton SHEET
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T: \DENDES\Projects\FM2449\2352-02-027 Ponder ISD\PLANS\14 ENVIRONMENTAL ISSUES\SW3P LAYOUT O1

DATE DISTURBED
DATE STABLIZED

BEGIN PROJECT

CSJ: 2352-02-027
FM 2449 STA 109+28.10

BMP 1-3
LOGS

BMP [-12
EXIT

g

118+00. 00

118+00. 00

MATCH LINE

STA

MATCH L INE

_— e — s — . — AL ‘—@— .................... ROW r
(o)
BMP |-4 =
LOGS o
=
[as
—
TYPE QTY, LF DATE INSTALLED DATE REMOVED <
BMP1-1 | LOG 35 S
BMP1-2 LOG 35
BMP1-3 LOG 35
BMP1-4 LOG 30
BMP1-5 LOG 30
BMP1-6 LOG 30
BMP1-7 LOG 20
BMP1-8 LOG 30
BMP1-9 RFD 40
BMP1-10 RFD 25
BMP1-11 SCF 50
BMP1-12 EXIT SY=230
BMP |-7
LOGS
BMP [-5
LOGS
......................... — g ROW S e Y
. s R
LUSSEN RDY ——>—
— S — i
——1 120+00Y [ —- e
ROW
=z
- BMP I-10
=) RFD
BMP -6 o BMP 1-8 CULVERT #1
LOGS o LOGS 3 - 7x3 RCB EXT
ol ¢ STA 124+42.87
X BMP 1-1|
] SCF DOWN STREAM
T RAR
DATE PLACED\ EMPO Y SEEDING DocuSigned by:
COMPQOS MANUF TOPSOIL AS PER TYPICAL SECTIONS
DATE PLACED | Korecem Doncetle
PERMANENT SEEDING/BLOCK SOD 51C8F8A7FBD948C...
DATE PLACED |

9/20/2022 MNNRS

-
|_
w
(@)
(@)
@)
(@)
+
[e 0]
QN
<
|_
(V2]

-~\\\\\\
SR OF Te\
EENC fff’\r“l

P2 DN |
x Ll
.
FKAREEN K. DOUCETTES
4107254 P2
W% &7

O LI N e 0.l
WA CENSE R ST
W\IStoNaL O

-~

LOGS

RFD
SCF

(N
0OC!

NOTES:

0 50 100

[ e ™

SCALE IN FEET
LEGEND

DIRECTION OF FLOW

BIODEGRADABLE EROSION
CONTROL LOGS

ROCK FILTER DAM (TY 2)
SILT FENCE

SEEDING
BLOCK SOD
CONSTRUCTION EXIT

I} ADJUST CONSTRUCTION EXIT(S) AS NEEDED

AND

2) BMP

APPROVED BY THE ENGINEER

'S SHALL NOT BE INSTALLED IN THE

CONTROL AREA NO SOONER THAN 2 WEEKS
PRIOR TO SOIL BEING DISTURBED.

3) ROCK FILTER DAMS SHOULD BE
PLACED AT EACH CROSSING CULVERT AT

THE

DOWNSTREAM END.

4) EXACT LOCATION OF ROCK FILTER DAM,
CONSTRUCTION EXITS, AND EROSION
CONTROL LOGS TO BE DETERMINED BY

THE

ENGINEER.

5) ADJUST BMP AS APPROPRITE TO PROTECT

ALL

CULVERTS AND DOWNSLOPE PERIMETERS

FROM SEDIMENTATION.

6) SEE

DAILY WORK REPORTS FOR INITIAL

STABILIZATION TIME FRAMES.

7) PRESERVE TREES AND STREAM BANK
VEGETATION TO THE EXTENT PRACTICABLE.

8) SEDI
LIEU

MENT CONTROL FENCE MAY BE USED IN
OF OTHER STORM WATER BMP's WHERE

CONDITIONS WARRANT, AS AUTHORIZED OR
DIRECTED BY THE ENGINEER.

®,
=" Texas Department of Transportation
i@ 2022

FM 2449
SW3P SITE MAP

BEGIN PROJECT to STA 128+00

SCALE: 1" = 100 SHEET 1 OF 2

D}E?IBN FED-R8: PROJECT NO. HIGHWAY

SRAPATES 6 (See Title Sheet) FM2449

KKD STATE DISTRICT COUNTY SHNEOE_T

CHELK TEXAS | DAL DENTON

Eex CONTROL SECTION JoB | O4
2352 02 027
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T: \DENDES\Projects\FM2449\2352-02-027 Ponder ISD\PLANS\14 ENVIRONMENTAL ISSUES\SW3P LAYOUT 02

DATE DISTURBED
DATE STABLIZED

TEMPORARY SEEDING

DATE PLACED |

COMPOS MANUF TOPSOIL AS PER TYPICAL SECTIONS

DATE PLACED ]

PERMANENT SEEDING/BLOCK SOD

DATE PLACED |

128+00. 00

MATCH LINE STA

€ FM 2449
CULVERT #2

BMP 2-10
SCF

BMP 2-12
LOGS

4 - 30'0 RCP EXT
€ STA 132447

138+00. 00

N _§9° 25’ 52, 63" E :

..............................
......................

' .j~_24:<)-_k:()_()l:: ~

BMP 2-6
RFD

BMP 2-13
LOGS

MATCH LINE STA

L T 169.81"

CULVERT #3

3 - 60'Q RCP EXT
¢ STA 138+26.76

BMP 2-11 BMP 2-14
RFD LOGS

BMP 2-7
LOGS

BMP 2-9
LOGS

138+00. 00

N 89° 2 :

1 TcJ. UG 1

5:00 —1-

STA

BMP 2-8
LOGS

END PROJECT
CSJd: 2352-02-027
FM 2449 STA 143+56

QTY, LF DATE INSTALLED DATE REMOVED
BMP 2-1 40
BMP2-2 LOG 40
BMP2-3 LOG 40
BMP 2-4 SCF 60
BMP 2-5 SCF 60
BMP2-6 RFD 50
BMP2-7 LOG 40
BMP2-8 LOG 40
BMP 2-9 LOG 40
BMP2-10 SCF 50
BMP2-11 RFD 50
BMP2-12 LOG 50
BMP2-13 LOG 50
BMP2-14 LOG 50

DocuSigned by:

Korecem Douncelte

MATCH LINE

9/20/2022

51C8F8A7FBD948C...

0 50 100

[ e ™

SCALE IN FEET
LEGEND

—~= DIRECTION OF FLOW

LOGS BIODEGRADABLE EROSION
CONTROL LOGS

RFD ROCK FILTER DAM (TY 2)

SCF  SILT FENCE

[ SEEDING

=3 BLOCK SOD

NOTES:

I} CONSTRUCTION EXIT(S) TO BE PLACED AT
A LOCATION APPROVED BY THE ENGINEER

2) BMP'S SHALL NOT BE INSTALLED IN THE
CONTROL AREA NO SOONER THAN 2 WEEKS
PRIOR TO SOIL BEING DISTURBED.

3) 30 LF OF ROCK FILTER DAMS SHOULD BE
PLACED AT EACH CROSSING CULVERT AT
THE DOWNSTREAM END.

4) EXACT LOCATION OF ROCK FILTER DAM,
CONSTRUCTION EXITS, AND EROSION
CONTROL LOGS TO BE DETERMINED BY
THE ENGINEER.

5) PERFORM FINAL SEEDING AS SHOWN IN THE
TYPICAL SECTIONS.

©6) SEE DAILY WORK REPORTS FOR INITIAL
STABILIZATION TIME FRAMES.

7) PRESERVE TREES AND STREAM BANK
VEGETATION TO THE EXTENT PRACTICABLE.

8) SEDIMENT CONTROL FENCE MAY BE USED IN
LIEU OF OTHER STORM WATER BMP's WHERE
CONDITIONS WARRANT, AS AUTHORIZED OR
DIRECTED BY THE ENGINEER.

®
=" Texas Department of Transportation
i@ 2022

FM 2449
SW3P SITE MAP

STA 128+00 to END OF PROJECT

SCALE: 1" = 100 SHEET 2 OF 2
D}E?IBN R PROJECT NO. HIGHWAY
SRAPATES 6 (See Title Sheet) FM2449
KKD STATE DISTRICT COUNTY SHNEOE_T
CHELK TEXAS | DAL DENTON
CONTROL SECTION JoB

CHECK

103

2352 02 027




TxDOT for any purpose whatsoever.

formats or for incorrect results or domages resulting from its use.

No warranty of ony kind is mode by

"Texas Engineering Proctice Act”.

The use of this standaord is governed by the

DISCLAIMER:

TEYDENDES\Projects\FM2449\2352-02-027 Ponder ISD\PLANS\14 ENVIRONMENTAL ISSUES\STANDARDS\ec116.dgn

9PABE2022

Hardwood posts shall have a minimum cross section of 1.5" x 1.5"
Connect the ends of the successive
reinforcement sheets or rolls a

minimum of 6 times with hog rings.

4’ minimum steel or wood posts spaced at 6’ to 8'.
RA T
£/+Sof+wood posts shall be 3" minimum in diometer or nominal 2" x 4". QENE44L4!B24E§

1. Vertical tracking is required on projects where soil distributing activities have occurred
unless otherwise approved.
f/{Fas-l-en fabric to the top strond of the wire using

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

. . 3. Provide equipment with a frack undercarriage capable of producing linear soil impressions
Attach the wire mesh and fabric on end measuring @ minimum of 12" in length by 2" to 4" in width by 1/2" to 2" in depth.

posts using 4 evenly spaced staples

for wooden posts (or 4 T-Clips or

4, Do not exceed 12" between track impressions.
sewn vertical pockets for steel posts).

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

length impressions are
Galvanized welded wire mesh (W.W.M.)

(12.5 GA. SWG Min.) with a maximum

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

fabric

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

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

TEMPORARY SEDIMENT CONTROL FENCE

st

Filter fabric 3’ min. width. Dozer tracks create ftrack imprints
4\\\\\\ parallel to the slope contour.
Top of Fence
Aj\\ Backfill & hand tamp. 90° Embed posts 18" min.
¢ 7ELOQ*\\\\ <\\\; or Anchor if in rock.
N/ f W/
W/zw WY |
6" WVAWV I
INININTINING

‘%\)\\\/A\\\/A\ VANV ANVVAN

SECTION A-A
HINGE JOINT KNOT WOVEN MESH (OPTION) DETAIL
Galvaonized hinge joint knot woven mesh (12.5 GA.SWG Min.)
requires a minimum of five horizontal wires spaced at
a maximum of 12 inches apart and all vertical wires VERTICAL TRACKING
spaced at a maximum of 12 inches apart.
;;gg;"® Design
Division
I Texas Department of Transportation Standard
SEDIMENT CONTROL FENCE USAGE GUIDEL INES TEMPORARY EROSION,
A sediment control fence may be constructed near the downstreom per imeter EGEND SEDIMENT AND WATER
of a disturbed area along a contour to intercept sediment from over land L
runoff. A 2 year storm frequency may be used to calculate the flow rate ; POLLUTION CONTROL MEASURES
to be filtered. Sediment Control Fence

FENCE & VERTICAL TRACKING
Sediment control fence should be sized to filter a maximum flow through 4444%::::>F4447

rate of 100 GPM/FT2. Sediment control fence is not recommended to control

erosion from a drainage area larger than 2 acres. FILE: ecll6 oN:TXDOT ‘CK: KM ‘Dw: = ‘DN/CK: s
© TxDOT: JULY 2016 CONT |SECT JoB HIGHWAY
REVISIONS 2352/ 02 027 FM2449

DIST COUNTY SHEET NO.

DAL DENTON 106




@ )

Optional Sandbags

—

/

Length for payment

/////

-

Toe of slope

AN

FILTER DAM AT TOE OF SLOPE

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 stondard is governed by the "Texas Engineering Practice Act".

DISCLAIMER
T: \DENDES\Projects\FM2449\2352-02-027 Ponder ISD\PLANS\14 ENVIRONMENTAL ISSUES\STANDARDS\ec216.dgn

9/19/2022

DATE
FILE:

(See Usage
Guidel ines)

Notive rock or other

/ —
//

/5 [

Unconcentrated

Sheet Flow

L
"4+ win.
cf

—®FD)—

%

RS
S
e

%
S

P TLX
TR
RIRRRILILEES

s

o

Direction
of Flow
|

| «

PLAN VIEW

3, 6 or 9’

Galvanized Steel

Wire Mesh A

TYPE 4 (SACK GABIONS)

o

:: 3: 1 Max. ‘ 3:1 Max. ::

suitable material

<—Ditch Flow

"V" SHAPE
PLAN VIEW
3" Dia.

&
0SS
293039%%

IR
00020%6%6%0%0%0 %6 %%, %6%6%6%%
$ R S NN
VAN
WA

Rebar Stakes

TR,
TR
Do aaee
S50, et

Sototatetetetas
SN

.3

SECTION B-B

Galvanized Steel

Wire Mesh

Dia.

SECTION A-A

Excavation (If shown on
construction drawings)

A "V" Shape may be used for
higher velocity flows.
(See "V" Shape Plan View below)

FILTER DAM AT SEDIMENT TRAP
——@®D—— OR —®FD>——

Width for Payment

2° Min, Level Crested Weir

4

N

S AN @D
= x e p=xy B ER D=
T 4 in,

C -
PROF ILE

Galvanized woven
wire mesh
(for Types 2 & 3)

See Note 4

2’ Min.
2

1 Types 1 & 2 = 18"
Type 3 = 36"

Open graded
rock

= NV T TNV = T N0
SN AR N N AR/ - N AN/CNL - W AR

4" Min. L

SECTION C-C

ROCK FILTER DAM USAGE GUIDELINES

Rock Filter Dams should be constructed downstream from disturbed oreas
to intercept sediment from overland runoff and/or concentrated flow.
The dams should be sized to filter a maximum flow through rate of 60
GPM/FT2 of cross sectional area. A 2 year storm frequency may be used
to calculote the flow rate.

Type 1 (18" high with no wire mesh) (3" to 6" oggregate): Type 1 may be

used ot the toe of slopes, around inlets, in small ditches, ond at dike or

swale outlets. This type of dam is recommended to control erosion from a
drainage area of 5 acres or less. Type 1 may not be used in concentrated
high velocity flows (approximently 8 Ft/Sec or more} in which aggregate
wash out may occur. Saondbags may be used at the embedded foundation

(4" deep min.) for better filtering efficiency of low flows if called for
on the plans or directed by the Engineer.

Type 2 (18" high with wire mesh) (3" to 6" aggregate): Type 2 may be
used in ditches and at dike or swale outlets.

Type 3 (36" high with wire mesh) (4" to 8" qggregate): Type 3 may be used
in stream flow and should be secured to the stream bed.

Type 4 (Sack gabions) (3" to 6" aggregate): Type 4 May be used in ditches
and smal ler channels to form an erosion control dam.

Type 5: Provide rock filter dams as shown on plans.

Galvanized Woven Wire Mesh
(for Types 2 & 3)

Width for payment

NN
_,lbi
@ %4l

SEE NOTE 6

FILTER DAM AT CHANNEL SECTIONS

——®DD—— OR ——®D>—— OR —— @3> ——

GENERAL NOTES

[f shown on the plans or directed by the Engineer, filter dams should
be placed near the toe of slopes where erosion is anticipated, upstream
and/or downstreom at drainage structures, and in roadway ditches ond
channels to col lect sediment.

Materials (aggregate, wire mesh, sandbags, etc.) shall be as indicated
by the specification for "Rock Filter Dams for Erosion and Sedimentation
Control”.

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

Side slopes should be 2:1 or flatter. Dams within the safety zone shall
have sideslopes of 6:1 or flatter.

Maintain a minimum of 1’ between top of rock filter dom weir and top of
embankment for filter dams at sediment traps.

Filter dams should be embedded a minimum of 4" into existing ground.

The sediment trop for ponding of sediment laden runoff shall be of the
dimensions shown on the plans.

Rock filter dam types 2 & 3 shall be secured with 20 gauge galvanized
woven wire mesh with 1" diometer hexagonal openings. The aggregate shall
be placed on the mesh to the height & slopes specified.

The mesh shall be folded at the upstream side over the aggregate and
tightly secured to itself on the downstreom side using wire ties or

hog rings. For in stream use, the mesh should be secured or stoked to the
stream bed prior to aggregate placement.

Sack Gabions should be staked down with ¥" dia. rebar stokes, and have a
double-twisted hexagonal weave with a nominal mesh opening of 2 %" x 3 V"

Flow outlet should be onto a stabilized area (vegetation, rock, etc.).

The guidelines shown hereon are suggestions only and may be modified by
the Engineer.

PLAN SHEET LEGEND
Type 1 Rock Filter Dam
Type 2 Rock Filter Dam
Type 3 Rock Filter Dam
Type 4 Rock Filter Dam

32223"® Design

Division
I Texas Department of Transportation

Standard
TEMPORARY EROSION,
SEDIMENT AND WATER
POLLUTION CONTROL MEASURES

ROCK FILTER DAMS
EC(2)-16

FILE: ec2l6 DN: TXDOT ‘CK:KM ‘DW: VP ‘DN/CK: LS
© TxDOT: JULY 2016 CONT |SECT JoB HIGHWAY
REVISIONS 2352/ 02 027 FM2449

DIST COUNTY SHEET NO.
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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 stondard is governed by the "Texas Engineering Practice Act".

DISCLAIMER
\DENDES\Projects\FM2449\2352-02-027 Ponder 1SD\PLANS\14 ENVIRONMENTAL ISSUES\STANDARDS\ec316.dgn
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I

DATE
FILE

Q % Stabilized

. . Drain to sediment
Drain to sediment .

Driveway

. trapping device
| trapping device | peIng __  R.O.w. .
) | \//—See note 2
| 2" X 8" treated timbers
50’ Min. . ——— nailed onto abutted ends
<t 2y Disturbed of wood sheets
ﬂ Treated timber plank ——— Y2" Min. thick plywood or
T T T T '/ L L L LI i\ ; { pressed wafer board sheets
Q& }
A A
6 6 ...... Al:‘-‘-.-. ............ r
3 3 | =
= = [ o
o 5 S| 2 Paved Roodway
o - -1 =1 |-/--| F=-A F=-A -1 - . .
Coarse Aggregate ] 2 - L L ] c s - C - _c_:g c PLAN VIEW
£ c l 5] s
= = . <
< o
< o - N
- ~N
2" X 8" Timbers
2 < Nailed onto ends
17 T of wood sheets
L1 L1 L1 L lll L1 L1 L )
—\ 2" X 10" V Railroad ties . .
Treated timber plank Typical dimensions 8" X 10" X 8 Disturbed soil
PLAN VIEW PLAN VIEW
16 Penny Nails @
1’ on centers.
Y>" Min. thick treated plywood or
pressed wafer board sheets
4 Min. 50° Min. i 50° Min. 4' Min.

SECTION A-A
CONSTRUCTION EXIT (TYPE 3)

Approach transition — Approach transition Approach transition

—— —— SHORT TERM
S S ROBI TR, OBIR ® R
o 58 3 g B¢ 2 5000 S8 P OCoE Oo C’OoD Ocon 0, 0, 0, jof ©
Q - ; & R R
Foundation course i
e i Foundglion couree GENERAL NOTES (TYPE 3)
1. The length of the type 3 construction exit shall be as
ELEVATION VIEW ELEVATION VIEW shown on the plans, or as directed by the Engineer.
2. The type 3 construction exit may be constructed from open
CONSTRUCTION EXIT (TYPE 1) CONSTRUCTION EXIT (TYPE 2) graded crushed stone with a size of two to four inches
spread a min. of 4" thick 1o the limits shown on the plans.
ROCK CONSTRUCTION (LONG TERM) TIMBER CONSTRUCTION (LONG TERM)
3. The treoted timber planks shall be #2 graode min., ond
should be free from large ond loose knots.
4., The guidelines shown hereon are suggestions only and may
GENERAL NOTES (TYPE 1) GENERAL NOTES (TYPE 2) be modified by the Engineer.
1. The length of the type 1 construction exit shall be as indicated 1. The length of the type 2 construction exit shall be as
on the plons, but not less thon 50°. indicated on the plans, but not less than 50°,
2. The coarse aggregate should be open graoded with o size of 4" to 8". 2. The treoted timber planks shall be attoched to the railrood

ties with '2"x 6" min. lag bolts. Other fasteners may be used

3. The approoch transitions should be no steeper than 6:1 and constructed 0s approved by the Engineer.

as directed by the Engineer. 3. The treoted timber planks shall be #2 graode min., and should
fr from lor nd | knots. .

4. The construction exit foundation course shall be flexible base, be free from lorge ond loose knots §® Design
bituminous concrete, portland cement concrete or other materialas opproved 4. The approoch transitions shall be no steeper thaon 6:1 and I i g‘{VlS‘ljond
by the Engineer. constructed as directed by the Engineer. Texas Department of Transportation andar

5. The construction exit shall be graded to allow drainage to a sediment 5. The construction exit foundation course shall be flexible base,

trapping device. bituminous concrete, portland cement concrete or other material TEMPORARY EROSION’

as approved by the Engineer.

6. The construction exit should be graded to allow drainage to a SEDIMENT AND WATER
sediment trapping device. POLLUTION CONTROL MEASURES

6. The guidelines shown hereon aore suggestions only and may be modified
by the Engineer.

7. Construct exits with a width of at least 14 ft. for one-way and 20 ft. 7. The guidelines shown hereon are suggestions only and may
for two-way traffic for the full width of the exit, or as directed by the be modified by the Engineer
enoineer. ified by the Engineer. CONSTRUCTION EXITS
8. Construct exits with a width of at least 14 ft. for one-way and 20 ft.
for two-way traffic for the full width of the exit, or as directed by the EC (3) - ] 6
engineer.
FILE: ec316 one IxDOT  [eskM Jow v Joweks LS
©TXDOT: JuLY 2016 CONT |SECT JOB HIGHWAY
REVISIONS 2352 02 027 FM2449
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No warronty 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 stondard is governed by the "Texas Engineering Practice Act".

DISCLAIMER:
T: \DENDES\Projects\FM2449\2352-02-027 Ponder ISD\PLANS\14 ENVIRONMENTAL ISSUES\STANDARDS\ec916.dgn

990 § e

DATE: 9/19/2022

FILE:

TEMP. EROSION
CONTROL LOG

FLOW
ADDITIONAL UPSTREAM
STAKES FOR HEAVY
RUNOFF EVENTS

I@W

«ﬂnw i S
““WNNMNMMWWMMMMWWW

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

TEMP. EROSION NEEDED TO SECURE LOG

CONTROL LOG

AS DIRECTED BY THE

(TYP.) ENG INEER.

4ﬁ

x}\
%V \V VRN VN
M%%&%%\ \ /%%W%%Mm%

COMPOST CRADLE

SECTION A-A
EROSION CONTROL LOG DAM

LEGEND

EROSION CONTROL LOG DAM

EROSION CONTROL LOG AT BACK OF CURB
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EROSION CONTROL LOG AT DROP INLET

EROSION CONTROL LOG AT CURB INLET

(4’ MAX. SPACING), OR

ADDITIONAL UPSTREAM
UNDER EROSION STAKES FOR HEAVY
CONTROL LOG RUNOFF EVENTS

SECURE END
OF LOG TO

STAKE AS
DIRECTED

|
S

(@@

24

~

TEMP. EROSION
CONTROL LOG

R. 0. W.

N

PLAN VIEW

>
|
§§ d

—~— DISTURBED AREA

L LIP OF GUTTER OF LOG TO

STAKE AS -
STAKE _ON DOWNHILL SIDE OF DIRECTED \
LIP OF GUTTER

STAKE ON DOWNHILL SIDE OF
1 LOG AT 8° (ON CENTER) MAX.
ADDITIONAL UPSTREAM (TYP.) AS NEEDED TO SECURE LOG,

STAKES FOR HEAVY OR AS DIRECTED BY THE
RUNOFF EVENTS ENGINEER.

[

R. 0. W.

d@@@ﬂ@@@ﬂ@@@@&@@@(@&««@ﬂ&@

:
Afi T FLOW T S

S

RN

BACK OF CURB SECURE END

(ON CENTER) MAX. ADDITIONAL UPSTREAM

TEMP. EROSION
CONTROL LOG

STAKE
COMPOST CRADLE

UNDER EROSION
CONTROL LOG S

AS NEEDED TO SECURE LOG, STAKES FOR HEAVY
OR AS DIRECTED BY THE RUNOFF EVENTS

PLAN VIEW

TEMP. EROSION

R.O.W CONTROL LOG

COMPOST CRADLE
UNDER EROSION
CONTROL LOG

T\

STAKE

— BACK OF CURB

SSS

SECTION B-B

Wx\%\/wf

Wx\\\ NDNUNTNINONINONUNONON
/AW»\\ TN NN NN N NN,
VI s e TN 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.

UNLESS OTHERWISE DIRECTED, USE

BIODEGRADABLE OR PHOTODEGRADABLE

CONTAINMENT MESH ONLY WHERE LOG WILL

REMAIN IN PLACE AS PART OF A VEGETATIVE

w

N DISTURBED AREA SYSTEM. FOR TEMPORARY [NSTALLATIONS,

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 MATERIAL 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.

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

EROSION CONTROL LOG AT EDGE OF RIGHT-OF -WAY

EROSION CONTROL LOG AT EDGE OF RIGHT-OF-WAY

EROSION CONTROL LOG AT CURB & GRATE INLET

EROSION CONTROL LOG AT BACK OF CURB .

#3 BAR

SEDIMENT BASIN & TRAP USAGE GUIDELINES

An erosion control log sediment trap may be used to filter
sediment out of runoff draining from aon unstabilized area.

Control logs should be plaoced in the following locations:

Immediately preceding ditch inlets or drain inlets
Just before the drainage enters a water course
Just before the drainage leaves the right of way
Just before the drainage leaves the construction
limits where drainage flows away from the project.

U AW N =

depth of 1/2 the log diameter.

will not be paid for separately.

Log Traps: The drainage area for a sediment trap should not exceed
5 acres. The trap capacity should be 1800 CF/Acre (0.5" over

REBAR STAKE DETAIL the drainage area).

Within drainage ditches spaced as needed or min. 500° on center

The logs should be cleaned when the sediment has accumulated to a

Cleaning and removal of accumulated sediment deposits is incidental and

MINIMUM
COMPACTED
DIAMETER

MINIMUM
COMPACTED
DIAMETER

DIAMETER MEASUREMENTS OF EROSION
CONTROL LOGS SPECIFIED IN PLANS
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No warronty 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 stondard is governed by the "Texas Engineering Practice Act”.

DISCLAIMER:
FILE: T:\DENDES\Projects\FM2449\2352-02-027 Ponder 1SD\PLANS\14 ENVIRONMENTAL ISSUES\STANDARDS\ec916.dgn

DATE: 9/19/2022

TOP OF SLOPE

TOP OF SLOPE

6’ BELOW 6’ BELOW
TOP OF SLOPE b SECURE END TOP OF SLOPE
2 TOF _LoG TO
y STAKE AS ((""{(’i
DIRECTED LOG SPACING A \(\\\l»,
LOG SPACING (SEE EROSION
(SEE_EROSION CONTROL LOG
CONTROL LOG SPACING

SPACING

TABLE BELOW) TABLE BELOW)

END SECTION RAP DETAIL

7/

. STAGGER JOINTS
5°-0" TO 10" -0~

"/l/f;"(\'(((f

EROSION CONTROL LOG

EROSION CONTROL LOG

. STAGGER JOINTS
5 -0" TO 10" -0"
A\

\TIRT 7 EROSION CONTROL LOG SPACING TABLE 520 A«@(ﬁﬁ(((((((
(«gé LOG DIAMETER >

\/
SLOPE _
T T T p—
1:1 OR STEEPER 5 107 15° 20°

5°-0" ABOVE
TOE OF SLOPE Y

TOE OF SLOPE TOE OF SLOPE

2:1 10° 20" 30° 40°
EROSION CONTROL LOGS ON SLOPES 311 15° 30° 45 60" EROSION CONTROL LOGS ON SLOPES
STAKE AND TRENCHING ANCHORING 4:1 OR FLATTER 20° 40 60" 80° STAKE AND LASHING ANCHORING

» 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
or #3 REBAR,
R EROSION CONTROL LOG o 10 4- LokG. ROPE
STAKING [F PLACE EXCAVATED ‘ 2 MINIMUM ‘ 2 EROSION  EROSION
NEEDED FOR MATERIAL CFJN gPH“—L SVERLAP ! CONTROL  CONTROL
HEAVY RUNOFF R S | | LoG LOG
NOTCH Typ —— /

EROSION
CONTROL
LOG

‘ 2° MINIMUM ‘ 2’
‘ OVERLAP ‘

(O - g
TI D) ” .

‘ MINIMUM

‘ EVENTS
|

SLOPE

/
b
/4R
N—"

12" MINIMUM
I

/N

s

STAKE AND LASHING ANCHORING DETAIL

- SHEET 2 OF 3

STAKE AND TRENCHING ANCHORING DETAIL — p—
STAKE™™ I Texas Department of Transportation gl’:;ifftifoa’;d
TRENCH DEPTH TABLE for x Ve TEMPORARY EROSION,
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No warronty 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 stondard is governed by the "Texas Engineering Practice Act".

DISCLAIMER:
T: \DENDES\Projects\FM2449\2352-02-027 Ponder ISD\PLANS\14 ENVIRONMENTAL ISSUES\STANDARDS\ec916.dgn

DATE: 9/19/2022

FILE:

OVERLAP ENDS TIGHTLY
24" MINIMUM

SECURE END
OF LOG TO
STAKE AS
DIRECTED

COMPLETELY SURROUND
DRAINAGE ACCESS TO
AREA DRAIN INLETS WITH
EROSION CONTROL LOG

TEMP. EROSION
CONTROL LOG

—— FLOW

FLON —————

STAKE OR USE SANDBAGS
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

TEMP. EROSION
CONTROL LOG

EROSION CONTROL LOG AT CURB INLET

CURB INLET

INLET
EXTENSION

2 SAND BAGS

TEMP. EROSION \\\\\\J////
USE STAKES ON DOWNSTREAM SIDE OF
LOGS, AT ENDS, MIDPOINT, & AS CONTROL LOG

NEEDED OR SANDBAGS TO HOLD [N 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.

SHEET 3 OF 3
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SURFACE PREPARATION 17EM 160% TOPSOIL SY / ITEM 161% COMPOST MANUF., TOPSOIL (BOS) (4") SY

SURFACE PREPARATION

Prepare planting area surface BEFORE placing Topscoil, Compost, Fertilizer, Seed and/or Sod.
Once project area has been completed to final Iines, grade and compaction, remove objectionable materials from
planting area surface and cultivate existing surface to a depth of 4 inches, unless otherwise specified or directed

Refer to Items 160 and 161 of TxDOT 2014 Standard Specifications* for specifications, dimensions, volumes, and
measurements that have been modified or not shown in plans. Materials and construction shall meet all specifications

TOPSOIL NOTES:

1. When Topsoil is specified under Item 160, use suitable material salvaged from the project ROW in accordance with
I+tem 160 specifications, and/or secure additional good material from approved sources
2. Topsoil shall include only the top 6 inches of its native surface, and be easily cultivated, fertile, erosion-resistant

and free of objectionable materials.
3. Topsoi | obtained from sites outside of fthe ROW must come from approved sources and have a pH befween 5.5 and 8.5 su
4,Place Topsoil on pre-cultivated surface, spread to a uniform loose cover at thickness specified, and shape per plans
Water and roll the finished surface with a |ight roller or other suitable equipment per Item 160.3; do not over-compact

COMPOST NOTES:

1. When Compost Manufactured Topsoil (4") is specified under Item 161, use compost meeting all requirements of Item 161.2
and Table 1. Provide quality control (QC) documentation and obtain Engineer approval prior fTo compost delivery

2. Conftractor shall provide tickets/invoices that document material type, quantity and placement for all compost delivered

3. Additional topsoil may be required to be imported to achieve the compost/topsoil|l mix ratio. Topsoil must meet Item 160
specifications.

APPLICATION OF COMPOST MANUFACTURED TOPSOIL (4")

AFTER Surface Preparation, uniformly spread a 1-inch layer of compost on-grade with 3 inches topsoil over pre-cultivated
planting area. (25% compost and 75% topsoil = 1" compost and 3" topsoil.)

Then mix compost and topsoi | ftogether by cultivating the compost into the topsoil (by +ill or disk) to a 4-inch (4") depth.
Roll the finished surface with a |ight corrugated drum; do not over-compact.

FERTILIZER 17TEM 166% FERTILIZER  AC

SOIL ANALYSIS FOR FERTILIZER APPLICATION RATE

Unless otherwise stated in the plans, Contractor shall perform at least one soil analysis on each project before
fertilization, and submit results to Engineer with recommended fertilizer rates based on soil analysis.
Engineer may direct sample location(s). Soil analysis may be waived if both compost and sod are used on entire project.

FERTILIZER NOTES:

1.Refer to Item 166 of TxDOT 2014 Standard Specificationsx for specifications, dimensions, volumes, and measurements that
have been modified or not shown in plans. Materials and construction shall meet all specifications.

2. Apply fertilizer BEFORE seeding, or AFTER placing sod

3.Use fertilizer containing nitrogen (N), phosphoric acid (P) and potash (K) nutrients, unless otherwise specified. At
least 50% of the Nitrogen component shall be a slow-release sulfur-coated urea as described in Item 166.3. Do not apply
more than 60 Ibs Niftrogen per acre without Engineer concurrence.

4.Deliver fertilizer in bags, clearly labeled fo show contents, unless otherwise specified or approved prior to delivery
When non-bagged, l|oose fertilizer is approved, provide documentation for each load of material delivered, to validate
authenticity of the material

S5.Apply fertilizer uniformly, as a dry, granular material, essentially dust-free, and do not mix with water for
application as a slurry

6. When both temporary and permanent seeding are specified for fthe same area, apply half of the required fertilizer before
the temporary seeding operation and the other half before the permanent seeding operation

SEEDING FOR EROSION CONTROL ITEM 164% DRILL SEEDING  AC

SODDING FOR EROSION CONTROL ITEM 162x BLOCK SOD (BERMUDA)  SY

COMMON NAME BOTANICAL NAME

BLOCK OR ROLL SOD

Common Bermuda Grass Cynodon dactylon

SODDING NOTES:

1.Refer to Item 162 of TxDOT 2014 Standard Specifications* for specifications, dimensions, volumes, and measurements fthat
have been modified or not shown in plans. Materials and construction shall meet all specifications

2.Place sod between the average date of the last freeze in the Spring and 6 weeks before the average date of fthe first
freeze in the Fall, per the Texas Almanac for the project area

3.Place sod only AFTER soil surface preparation is complete as detailed in this sheet. Dry soil may require pre-watering.

4,Place all sod (blocks or rolls) within 24 hours of delivery to the site, and keep moist from the +ime it is dug up until

it is planted. Sod with dried roots will not be accepted.
5.Place sod with Jjoints alternating on each row to prevent all joints from |ining up, and place blocks firmly against
adjacent blocks. Roll, tamp and trim sod per Item 162. 3.

6.Place fertilizer promptly AFTER sodding operation is complete in each area
7.Water sod immediately following placement, and continue Vegetative Watering per Item 168

VEGETATIVE WATERING FOR ESTABLISHING SEED AND SOD I[TEM 168x% VEGETATIVE WATERING MG

WATERING SCHEDULE

SEASON (Usual Months) RATE TIME SCHEDULE TOTAL WATER ESTIMATE
SPRING & FALL 7,000 gal lons/acre Xﬁgegg;"é%gf*%mgdf“o”dgiifi;gg‘ge?gg"gmgﬂ 420,000 gallons/acre
(March, April, May, Ocfober) per working day continue for 60 consecutive working days; (60 working days
vegetative watering for sod shall begin on

SUMMER 12,000 gal lons/acre the day fthe sod is placed and continue for 720,000 gallons/acre

(June, July, August, September) per working day a minimum of 15 consecutive working days. (60 working days)

- " ¥

WINTER 1,000 gol lons/acre | Lo Tpetn on ey oter ol acoment for | 15,000 gollons/acre

(November through February) per working day 15 consecutive working days (15 working days)

Notes: Rate and frequency may be adjusted, with the approval of the Engineer, to meet site conditions (especially with sod).
For informational purposes only: 1,000 gallons equals 1 MG

VEGETATIVE WATERING NOTES:

1.Refer to Item 168 of TxDOT 2014 Standard Specifications* for specifications, dimensions, volumes, and measurements that
have been modified or not shown in plans. Materials and construction shall meet all specifications

2.Use clean water free of industrial waste and other substances harmful fo vegetation growth, per Item 168.2.

3. Use Vegetative Watering fo keep the seed bed moist during germination; not fto provide initial watering. After dril
seeding, postpone watering operations until site receives at least 1/2-inch of natural rainfall in a single day. Delay
watering operations for warm season grasses until soil temperature exceeds 70 degrees F.

4, For sod, water immediately

5. Al water disfribution equipment shall be furnished and operated to provide water at a uniform and controllable rate.
Use a metering device on all watering equipment

6.Evenly distribute water over entire area designated for seeding and/or sodding, using even spray patterns that do not
disturb seed bed and/or dislodge seed from seed bed

7.0D0 not water between the hours of 12:00 p.m. and 6:00 p.m. when daytime temperatures exceed 95 degrees F.

8. After initial establishment period, continue intermittent watering of newly established seed or sod at a rate of
approximately 1-inch water/week, during summer months until end of contract.

9.1f 1/4-inch or more of rainfall occurs on site on any given working day, no vegetative watering will be needed on that
working day. (Note: 1/4-inch rain equals 7,000 gallons of water per acre.)

10. Should the Contractor fail to apply the specified amount of water within the time al lowed, any seed or sod in poor
condition shall be replaced, fertilized, and watered at Contractor’s expense.

RECOMMENDED PERMANENT RURAL SEED MIX PERMANENT URBAN SEED MIX TEMPORARY DRILL SEED MIX
PLANTING SEASON ITEM 164 - DRILL SEEDING (PERM) (RURAL) (CLAY) ITEM 164 - DRILL SEEDING (PERM) (URBAN) (CLAY) ITEM 164 - DRILL SEEDING (TEMP) (WARM OR COOL)
Pure Live Seed Rate** Pure Live Seed Rate™” Pure Live Seed Rate™™
Green Sprangletop (Van Horn) - 1.0 Ibs/AC Green Sprangletop (Leptochloa dubia) - 0.3 Ibs/AC Foxtail Millet (Setaria italica) - 34 Ibs/AC
WARM SEASON Sideoats Grama (Haskel I) - 1.0 Ibs/AC Sidecats Grama (E| Reno) (Bouteloua curtipendula) - 3.6 Ibs/AC
i Texas Grama (Atascosa) - 1.0 Ibs/AC Buffalograss (Texoka) (Buchloe dactyloides) - 1.6 Ibs/AC
Mar. 15Th, April, Hairy Grama (Chaparral) - 0.4 Ibs/AC Bermudagrass (Cynodon dactylon) - 2.4 Ibs/AC
May, June, July, Shortspike Windmillgrass (Welder) - 0.2 Ibs/AC
August, Sept. 15th Litftle Bluesftem (OK Select) - 0.8 Ibs/AC
Purple Prairie Clover (Cuero) - 0.0 Ibs/AC
Engelmann Daisy (Eldorado) - 0. 75Ibs/AC
Illinois Bundleflower - 1.3 Ibs/AC
Awnless Bushsunflower (Plateau) - 0.2 Ibs/AC

COOL SEASON

Sept 16th, Oct,
Nov, Dec, Jan,
Feb, Mar 14+h

Pure Live Seed Rate**

Tall Fescue (Festuca arundinaceae) - 4.5 Ibs/AC
Western Wheatgrass (Agropyron smithii) - 5.6 Ibs/AC
Red Winter Wheat (Triticum aestivum) - 34 Ibs/AC
Cereal Rye - 34 Ibs/AC

SEEDING NOTES:

1. When seeding is specified under Item 164, refer to TxDOT 2014 Standard Specifications* for specifications, dimensions,
volumes, and measurements that have been modified or not shown. Materials and construction shall meet specifications

2. Conduct seeding upon completion of each applicable consfruction stage (dependent upon planting season requirements),
without compensation for additional move-ins.

3.Place seed AFTER preparing planting area surface. Refer to Surface Preparation detail this sheet, as well as Topsoil
Item 160 and Compost Manufactured Topsoil Item 161 when specified. Apply fertilizer per Item 166 BEFORE seeding, per

specifications and fthis sheet, fto help drill the fertilizer into the soil.
4, When temporary grasses are wel l-established and more than 2 inches tall, mow planting area before seeding permanent
grasses; mowing for this purpose will be subsidiary. When vegetation is not already well-established, cultivate

planting area to a depth as described in Item 164.3, before temporary seeding and before permanent seeding

5. 5Seed material must be appropriate fo the location, soil type and season. Use the seed mix species and pure |ive seed
rates designated in Tables 1-4 of the TxDOT 2014 Standard Specifications* for Item 164, unless otherwise specified

6. Al |l seed shall meet l|abeling, delivery, analysis, and testing requirements described in Item 164.2.1. Deliver seed in
labeled, unopened bags or containers to Engineer prior to planting.

7.Uniformly plant seed over the designated planting area, along the contour of slopes, and drill seed to a depth as
described in Item 164.3.4.

8. Hydroseeding may be al lowed, when specified or Engineer concurs

9. Implement and continue Vegetative Watering per the schedule, rate and volume specified under Item 168

TXDOT REFERENCE MATERIALS:

* "STANDARD SPECIFICATIONS FOR CONSTRUCTION AND MAINTENANCE OF HIGHWAYS, STREETS, AND BRIDGES" 2014
e "A GUIDANCE TO ROADSIDE VEGETATION ESTABLISHMENT" 2004

e ONLINE TRAINING COURSE: MNT415 REVEGETATION DURING CONSTRUCTION

e DALLAS DISTRICT "VEGETATION ESTABLISHMENT GUIDELINES"

**Note: The amount of Pure Live Seed (PLS) in one pound of bulk seed is based on three factors: % Purity, % Germination, and % Dormant.

Use the following formula to calculate PLS in bulk seed: PLS = % Purity X ( % Germination + % Dormant )
Ensure that the specified amount of pure |ive seed is placed

ROADSIDE MOWING ITEM 730% PROJECT MAINTENANCE AC

MOWING NOTES:

1.During project construction, once seed is established, use mowing to
promote permanent grasses by mowing any remaining temporary grasses.

2. Also mow established turf and ROW grasses in designated areas of

®
E" Texas Deparitment of Transportation
© 2019

project |imits as specified or directed by Engineer
3. Remove |itter and debris prior to mowing
4. Do not mow on wet ground when soil rutting can occur
5. Hand-frim around obstructions and stormwafter confrol devices as needed
6. Maintain paved surfaces free of tracked soils and clipped vegetation

VEGETATION
ESTABLISHMENT SHEET

(DALLAS DISTRICT)
SEQUENCE OF WORK= TEMPLATE REVISION DATE: 02/21/19
e CULTIVATE SURFACE SOIL.
e PREPARE / PLACE TOPSOIL, OR Dé;EN biV: Re: FEDERAL A1D PROJECT NO. i
e PREPARE / PLACE COMPOST MANUFACTURED TOPSOIL. CRAPHICS 6 (See Title Sheet) FM 2449
e APPLY FERTILIZER AND THEN PLACE SEEDING, OR XXX STATE | pisTaicT COUNTY SHEET
e PLACE SOD AND THEN APPLY FERTILIZER. THECK :
e CONDUCT VEGETATIVE WATERING. wxx | _TEXAS |DALLAS DENTON
e CONDUCT ROADSIDE MOWING, AS DIRECTED. cRECK CONTROL | SECTION 408 112
XXX 2352 02 027




The use of this standord is governed by the "Texas Engineering Practice
No warranty of any kind is made by TxDOT for any purpose whatsoever.

TxDOT assumes no responsibility for the conversion of this staondard to
other formots or for incorrect results or domoges resulting from its use.

DISCLAIMER:

Act".

PATH:

LEVELS DISPLAYE

SW3P SIGN

TxDOT & Contractor
Construction Site Note
(CSN)

1/,"R
= 36" .
__Il I__
7 ) 1 3n
SW 3P |-
T 2” n
NI ) |[[T—1T
6"
M~ TxDOT Cont. e
CSN CSN
Sheet Sheet
8II
|\ 21

BEGIN

ROAD WORK

NEXT X MILES

NAME
ADDRESS
CITY
STATE

CONTRACTOR

Sign Dimensions
X 36"

36”

Letters
Number s
Border
Background

White
White
White
Blue

GENERAL NOTES:

1. The alphabets and
and numerals shall
Uniform Traffic Control
latest edition,
Devices List".

(TMUTCD)
Traffic Control
provide a balanced appearance.
1o Department Specifications.

lateral

spacing between letters
conform with the "Texas Manual on
Devices for Streets and Highways",
and the "Compliant Work Zone

Lateral spacing of text shall
All materials shall conform

2. Legend and border may be applied by reverse screening process

with transparent colored ink,

cut-out white reflective sheeting

applied to colored background or combination thereof. Background

shal |

be reflective sheeting Type C.

3. CSN Sheets will be laminated and attached to the sign with

an adhesive.

Ensure sheets remain dry. (See Figure 1),

4, SW3P Signs should be ploced just inside the ROW |ine at

the project

perpendicular or parallel

placed outside the clear zone,
requirements.

5. Final
Engineer.

limits at a readable height. I+ may be placed
to ROW line.If the sign cannot be

it will be mounted per TMUTCD

location of the signs will be as approved by the

///——1" Border
I@

SW3P

CSN

Sheet

Figure 1

///r—-Lomino+e

DEPARTMENT MATERIAL SPECIFICATIONS

PLYWOOD SIGN BLANKS DMS-7100
FLAT SURFACE REFLECTIVE SHEETING DMS-8300
VINYL NON-REFLECTIVE DECAL SHEETING DMS-8320

REFLECTIVE SHEETING OR
COLOR USAGE OTHER MATERIAL

BLUE BACKGROUND TYPE C (FLUORESCENT PRISMATIC)
WHITE  LEGEND & BORDERS VINYL NON-REFLECTIVE DECAL SHEETING

71}7 Texas Department of Transportation
DALLAS DISTRICT STANDARD

SW3P SIGN SHEET

FILEs ot TxDOT [ exs [ow [ex

©1xDOT 2016 DISTRICT STATE PROJECT SHEET
18 SEE TITLE SHEET 113
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VI. _CONTRACTOR'S RIGHT OF ENTRY (ROE) AGREEMENT

On this project, an ROE agreement is:

[V. CONSTRUCTION WORK TO BE PERFORMED BY THE RATLROAD

I. WORK AT CROSSING LOCATIONS (AT GRADE, HIGHWAY OVERPASS,

HIGHWAY UNDERPASS, PEDESTRIAN, OR CLOSED/ABANDONED)

No warranty of any
ility for the conversion

DOT #: 02056306

Crossing Type: At-grade

RR Compony Owning Track at Crossing: BNSF
Operating RR Company at Track: BNSF

RR MP: 377.030

RR Subdivision: Fort Worth

City: Ponder

County: Denton

CSJ at this Crossing: _2352-02-027

Highway/Roadway name crossing the railroad: FM 2449

# of regularly scheduled trains per day at this crossing: 38
# of switching movements per day ot this crossing: 2

% of estimated contract cost of work within railroad ROW: <17

Scope of Work at this Crossing to Be Performed by State Contractor:
State’'s contractor will perform mill and overlay and pavement
installation work in the RR ROW. No widening will be performed

On this project, construction work to be performed by o railroad company is:
[ Reauired

[X] Not Required

Coordinaote with TxDOT for any work to be performed by the Railroad Company.

TxDOT must issue a work order for any work done by the Railroad Company
prior t0 the work being per formed.

RAILROAD INSURANCE REQUIREMENTS

Railroad reference number shall be provided by TxDOT CST or DO.

The Contractor shall confirm the insurance requirements with
the Railroad as the insurance |imits are subject to change without notice.

Insurance policies must be issued for and on behalf of the Railroad. Where
more than one Railroad Company is operating on the same right of way or
where several Railroad Companies are involved and operate on their own
separate rights of way, provide separate insurance policies in the name of
each Railroad Company.

[] Not Required

|:| Required: TxDOT CST to assist in obtaining with the UPRR (see Item 5, Article 8.3)
[[] Required: UPRR Maintenance Consent Letter. TxDOT CST to assist

Eﬂ Required: Contractor to obtain (see [tem 5, Article 8.4)

With the following railroad companies: BNSF

Nttps: //www. bnsf.com/about-bnsf/fags. page#permits

To view previously approved ROE Agreement templates agreed upon between
the State ond Railroad, see:

http: //www. txdot.gov/inside-txdot/division/rail/somples.html
Approved ROE Agreement templates are not to be modified by the Contractor.
Controctor shall not operate within Railroad Right of Way without aon executed

Construction & Maintenance Agreement between the State and the Railroad and
an executed ROE agreement between the Contractor ond the Railroad if required

TxDOT assumes no responsi

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE

on project.

within 50 feet of fthe RR ROW.

Contractor must incorporate Construction Inspection into anticipated
construction schedule.

No direct compensation will be made to the Contractor for providing the
insurance coverages shown below or ony deductibles. These costs are
incidental to the various bid items.

Scope of Work at this Crossing to Be Performed by Railroad Company:
N/ A

[] Not Required

Required: Contact Information for Construction Inspection:

Type of Insurance Amount of Coverage (Minimum)

** Choose: Highway Overpass, Highway Underpass, At Grade, Pedestrian, Workers Compensation $500, 000 / $500,000 / $500, 000

or Closed/Abandoned

Commercial General Liability $2,000, 000 7 4,000, 000

[I. OTHER PROJECT WORK WITHIN RAILROAD RIGHTS-OF -WAY (ROW)

Business Automobile

$2,000,000 combined single Iimit VII. RAILROAD COORDINATION MEETING
On this project, a Railroad Coordination Meeting is:

Not Required

N/A

. . . e Required
Rai lroad Protective Liability [:
[1I. FLAGGING & INSPECTION
i See Item 5, Article 8.1 for more details.
# of Days of Railroad Flagging Expected: _0 [] Not Required ’
On this project, night or weekend flagging is:
IZIExpecn:: : ? e Non - Bridge Projects $2, 000, 000 / $6, 000, 000 VII1. SUBCONTRACTORS
[X] Not Expected O Bridge Projects $5, 000, 000 / $10, 000, 000 Contractor shall not subcontract work without written consent of TxDOT.
. . . . Subcontractors are required to maintain the same insurance coverage
Flagging services will be provided by: [] Other as required of the Contractor.
[] Railrood Company: TxDOT will pay flagging invoices

Outside Party: Contractor will pay flagging invoices, to be reimbursed by TxDOT
= y poy 1100910 Y IX. EMERGENCY NOTIFICATION

Contractor must incorporote flaggers into anticipated construction schedule.
The Railroad requires a 30 day notice if their flaggers are to be utilized.

If Contractor falls behind schedule due to their own negligence and is not
ready for scheduled flaggers, any flagging charges will be paid by Contractor.

In Caose of Railroad Emergency
Call BNSF Railrood Emergency Line
at 800-832-5452

Location: DOT# 020563G

RR Milepost 377,030

Subdivision Fort Worth

Contact Information for Flagging:
[J uPRR - UP. infoerailpros.com
Call Center 877-315-0513, Select #1 for flagging
[X] BNSF - BNSF. info@railpros.com
Call Center 877-315-0513, Select #1 for flagging
[J kcs - KCS. infoerailpros.com
Call Center 877-315-0513, Select #1 for flagging

- Bottom Line On-Track Safety Services
bottoml ine076@a0!.com, 903-767-7630
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PART 1 - GENERAL
1.01 DESCRIPTION

This project includes construction work within the right of way
and/or properties of the Railroad ond adjocent to its

tracks, wire lines and other facilities. These sheets describe

the minimum special requirements for coordinotion with the Railroad
when working upon, over or under Railroad Right of Way or when
impacting current or future Railroad operations. Coordinate with
the Railroad while performing the work outlined herein, and afford
the same cooperation with the Railroad as with TxDOT. Complete all
submittals and work in accordance with TxDOT Standard Specifications,
Railroad Guidel ines and AREMA recommendations as modified by these
minimum special requirements or as directed in writing by the Railroad
Designated Representative.

For purposes of this project, the Railroad Designated Representative
is the person or persons designated by the Railroad Manager of Industry
and Public Projects to handle specific tasks related to the project.

1.02 REQUEST FOR INFORMATION / CLARIFICATION

Submit Requests for Information ("RFI") involving work within any
Railroad Right of Way to the TxDOT Engineer. The TxDOT Engineer

will submit the RFI to the Railroad Designated Representative for
review and approval for RFI‘'s corresponding to work within Railroad
Right of Way. Allow six (6) weeks total time for review and approval,
which includes four (4) weeks for review and approval by the Railroad.

1.03 PLANS 7 SPECIFICATIONS

TxDOT has received written Railroad approval of the plans and
specifications for this project. Any revisions or changes in
the plans after award of the Contract must have the approval of
TxDOT and the Rai Iroad.

PART 2 - UTILITIES AND FIBER OPTIC

Construct all utility installations in occordance with current
AREMA recommendations, Railroad, TxDOT and owning utility
specifications and requirements. Railroad general guidelines
can be found on the Railroad website or by contacting the

Rai Iroad Designoted Representative.

PART 3 - CONSTRUCTION
3.01 GENERAL

A. Perform all work in compliance with all applicable Railroad,
Federal Railrood Administration (FRA), and TxDOT rules and
regulations. Arrange and conduct work in a manner that does
not endanger or interfere with the saofe operation of the tracks
and property of the Railroad and the traffic moving on such
tracks, or the wires, signals and other property of the Railroad,
its tenants or |icensees, at or in the vicinity of the Work.
The safe operation of railroad train movements takes
precedence over any work to be performed by the Contractor.

The Contractor is responsible for train delay cost and lost
revenue claims due to any delays or interruption of train
operations resulting from Contractor’s construction or other
activities.

B. Construction activities within 15 feet of the operational tracks
will only be allowed if absolutely necessary and the Railroad’'s
Designated Representative grants approval. Construction activities
within 15 feet of the operational track(s) preferably allow the
tracks to stay operational. In such cases, coordination and
approval by the Railroad Trock Manager is required with regard
to schedule, flagging, and slow orders. See Sections 3.07 and
3.08 for additional information.

C. Provide traock protection for all work equipment (including rubber
tired equipment) operating within 25 feet from nearest rail. When

not in use, keep Contractor machinery and materials at least 50 feet

from the Railroad’s nearest track.

D. Vehicular crossings of railroad track are allowed only at existing
crossings, or haul road crossings developed with Railroad approval.

E. The Contractor is also advised that new railroad facilities
within the project may be built by the Railroad. If applicable,
these focilities are delineated in the plans. Be aware of the
limits of responsibilities ond coordinate efforts with the
Rai lroad and TxDOT.

F. Railroad requirements do not allow work within 50 feet
of track centers when a train paosses the work site and
all personnel must clear the area within 50 feet of the track
centerline and secure all equipment. Additional al lowances
may be pursued as outlined in 3.02 and 3.03.

G. All permanent clearances shall be verified before project closing.

3.02 RAILROAD OPERATIONS

A.

Trains and/or equipment ore expected on any track, at any
time, in either direction. Become familiaor with the train
schedules in this location and structure bid assuming
intermittent trock windows in this period, as defined in
Paragraph B that fol lows.

All railroad tracks within and adjacent to the contract site
are active, and rail traffic over these facilities shall be
maintained throughout the Project. Activities may include
both through moves and switching moves to local customers.
railroad traffic and operations will occur continuously
throughout the day and night on these tracks and shall be
maintained at all times as defined herein. Coordinate and
schedule the work so that construction activities do not
interfere with railroad operations.

Coordinate work windows with TxDOT and the Railroad’s
Designated Representative. Types of work windows include
Conditional Work Windows and Absoclute Work Windows, as defined below:

1. Conditional Work Window: A Conditional Work Window is a
period of time that railroad operations have priority over
construction activities. When construction activities may
occur on and/or adjacent to the railroad tracks within 25 feet
of the nearest track, a railroad flag person will be required.
At the direction of the railroad flag person, upon approach of
a train, and when trains are present on the tracks, the tracks
must be cleared (i.e., no construction equipment, materials or
personnel within 25 feet, or as directed by the Railroad
Designated Representative, from the tracks). Conditional Work
Windows are available for the Project.

2. Absolute Work Window: An Absolute Work Window is o period of
+ime that construction activities are given priority over
railroad operations. During this time frome, the designated
railroad track(s) will be inactive for train movements and
may be fouled by the Contractor. At the end of an Absolute
Work Window, the railroad tracks and/or signals must be complet
operational for train operations ond all Railroad, Public Utili
Commission (PUC) and FRA requirements, codes and regulations
for operational trocks must be satisfied. In the situation where the
operating tracks and/or signals have been affected, the Railroad
will perform inspections of the work prior to plocing thot track back
into service. Railrood flog persons will be required for construction
activities requiring an Absolute Work Window. Absolute Work
Windows will not generally be granted. Any request will require a
detailed explaonation for Railroad review.

3.03 RIGHT OF ENTRY, ADVANCE NOTICE AND WORK STOPPAGES

A.

B.

Do not perform any work within Railroad Right of Way without a valid
executed Right of Entry Agreement if required on this project.

Give advance notice to the Railroad as required in the "Contractor’s
Right of Entry Agreement" before commencing work in connection with
construction upon or over Railroad Right of Way and observe the
Railroad’s rules and regulations with respect thereto.

Perform al |l work upon Railroad Right of Way in o manner to avoid
interference with or endanger the operations of the Railroad.

Whenever work may affect the operations or safety of trains, submit

the work method to the Railroad Designoted Representative for approval.
Approval does not relieve the Contractor from liability. Do not
commence any work which requires flaogging service or inspection service
until the flagging protection required by the Railroad is available

at the job site. See Section 3.15 for railrood flagging requirements.

Moke requests in writing for both Absolute and Conditional Work Windows,
ot least 30 days in advance of any work. Include in the written request:
1. Exactly what the work entails.

2. The days and hours that work will be performed.

3. The exact location of work, and proximity to the tracks.

4, The type of window requested ond the amount of time requested.

5. The designated contact person.

Provide o written confirmation notice to the Railroad at least 48 hours
before commencing work in connection with approved work windows when work
is within 25 feet of nearest rail. Perform all work in accordance

with previously approved work plans.

Make provisions to protect operations and property of the Railroad should

a condition arising from, or in connection with the work, require immediate

aond unusual action. If in the judgment of the Railroad Designoted Representative
such provisions are insufficient, the Railroad Designated Representative may
require or provide such provisions as deemed necessary. In any event, such

provisions shall be at the Contractor’'s expense and without cost to the
Railroad or TxDOT. The Railroad or TxDOT shall have the right to order

the Contractor to temporarily cease operations in the event of an emergency

or, if in the opinion of the Railroad Designated Representative, the
Contractor’s operations could endoanger raqilroad operations. In the event
of such an order, immediately notify TxDOT of the order.

3.04 INSURANCE

Do not begin work upon or over Railrood Right of Way until furnishing
the Railroad with the insurance policies, binders, certificates and
endorsements required by the "Contractor’s Right of Entry Agreement"”,
ond until the Railrood Designated Representative has advised TxDOT thaot
such insurance is in occordance with the Agreement.

3.05 RAILROAD SAFETY ORIENTATION

A. Complete the railroad course "Orientation for Contractor’s Safety”, and
maintain current registration prior to working on railroad property.
This course is required to be completed annually by Contractor and
Subcontractor personnel working on site.

"UPRR, BNSF, KCS/TEXMEX will not accept on-track safety training certificates
from other railroads. Refer to Railroad specific contractor right of entry
for training information. "

B. Know and follow the "Contractor’s Right of Entry Agreement" EXHIBIT D,
MINIMUM SAFETY REQUIREMENTS regarding clothing, personal protective
equipment, and general safety requirements.

3.06 COOPERATION

The Railroad will cooperate with Contractor so that work may be conducted
in an efficient manner, and will cooperate with Contractor in enabling
use of Railroad Right of Way in performing the work.

3.07 MINIMUM CONSTRUCTION CLEARANCES FOR FALSEWORK AND OTHER
TEMPORARY STRUCTURES

Abide by the following minimum temporaory clearances during the course
of construction:

A. 15" - 0" (BNSF) (UPRRYand 14’ -0" (KCS) horizontal from

centerline of track

B. 22° (KCS) and 21’ - 6" (UPRR & BNSF) vertically above top of rail.

For construction clearance less than |isted above, obtain local
Railroad Operating Unit review and approval.

3.08 APPROVAL OF REDUCED CLEARANCES

A. Maintain minimum track clearances during construction as
specified in Section 3.07.

B. Submit any proposed infringement on the specified minimum
clearances to the Railroad Designated Representative through
TxDOT at least 30 days in advance of the work. Do not proceed
with such infringement without written approval by the Railroad
Designated Representative.

C. Do not commence work involving an approved infringement without
receiving written assurance from the Railroad Designated
Representative that arrangements have been made for any
necessary flagging service.
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3.09 MAINTENANCE OF RAILROAD FACILITIES

A. Maintain all ditches ond drainage structures free of silt or other
obstructions resulting from Contractor’s operations. Repair eroded
areas and any other damage within Railroad Right of Way ond repair
any other domage to the property of the Railroad, or its tenants.

B. Perform all such maintenance and repair of damages due to the
Contractors’s operations at Contractor’'s expense.

C. Submit a proposed method of erosion control for review by the
Railroad prior to beginning any grading on the project site.
Comply with all applicable local, state and federal regulations
when developing and implementing such erosion control.

3.10 SITE INSPECTIONS BY RAILROAD's DESIGNATED REPRESENTATIVE

A. In addition to the office reviews of construction submittals,
site inspections may be performed by the Railroad Designated
Representative at significant points during construction,
including the following if applicable:

1. Pre-construction meetings.

2. Pile driving/drilling of caissons or drilled shafts.

3. Reinforcement ond concrete placement for railroad bridge
substructure and/or superstructure.

4. Erection of precast concrete or steel bridge superstructure.

5. Placement of waterproofing (prior to placing ballast on bridge deck).

6. Completion of the bridge structure.

B. Site inspection is not Iimited to the milestone events |isted above.
Site visits to check progress of the work may be performed at any
time throughout the construction as deemed necessary by the Railroad.

C. Provide a detaoiled construction schedule, including the proposed
temporary horizontal and vertical clearances and construction sequence
for all work to TxDOT for submittal to the Railrood Designated
Representative for review prior to commencement of work. Include
the anticipated dates when the above |isted events will occur.
Updaote this schedule for the above |isted events as necessary and
each month ot a minimum to allow the Railroad to schedule site inspections.

3.1 RAILROAD REPRESENTATIVES

Railroad representatives, conductors, flag person or watch person will
be provided by the Railroad ot expense of TxDOT to protect Railrood
focilities, property ond movements of its trains or engines. In general,
the Railroad will furnish such personnel or other protective services

as follows:

A. When ony part of ony equipment is standing or being operated within
25 feet, measured horizontally, from nearest rail of ony ftrack on which
trains moy operate, or when ony object is off the ground ond ony
dimension thereof could extend inside the 25 foot limit, or when any
erection or construction activities are in progress within such |imits,
regardless of elevation above or below track.

B. For any excavation below elevation of track subgrade if, in the opinion
of the Railroad Designated Representative, track or other railroad
facilities may be subject to settlement or movement.

C. During any clearing, grubbing, excavation or grading in proximity to
railroad facilities, which, in the opinion of the Railroad Designated
Representative, may endanger railroad facilities or operations.

D. During any Contractor’s operations when, in the opinion of the Railroad
Designated Representative, railroad facilities, including, but not |imited
to0, tracks, buildings, signals, wire lines, or pipe Ilines, may be endangered.

E. Arrange with the Railroad Designated Representotive to provide the adequate
number of flag persons to accomplish the work.

3.12 COMMUNICATIONS AND SIGNAL LINES

If required, the Railroad will rearrange its communications and signal
lines, its grade crossing warning devices, train signals ond tracks,
ond facilities that are in use and maintained by the Railroad’s forces
in connection with it+s operation at expense of TxDOT. This work by

the Railroad will be done by its own forces and it is not o part of the
Work under this Contract.

3.13 TRAFFIC CONTROL

Coordinate any operations that control traffic across or around
railroad facilities with the Railroad Designaoted Representative.

3.14 CONSTRUCTION EXCAVATIONS AND BORING ACTIVITIES UNDER TRACK

A. Take special precaution ond care in connection with excavating
and shoring. Excavotions for construction of footings, piers,
columns, walls or other facilities that require shoring shall
comply with requirements of TxDOT, OSHA, AREMA ond Railroad
"Guidel ines for Temporary Shoring".

B. The project plans indicate whether there are fiber optic lines
or other such telecommunications systems that require consideration.
Regardless, contact the necessary call center to determine if
such cable systems are present:

UPRR 1-800-336-9193

7:00 AM to 9:00 PM CST Monday-Friday except holidays,
staffed 24 hrs/day for emergencies

48 hrs notice required

BNSF 1-800-533-2891
24 hour number
5 working days notice required

KCS 1-800-344-8377
Texas One Call, @ 24 hour number
48 hrs notice required, excluding weekends and holidays

I1f a telecommunications system is buried anywhere on or near railroad
property, coordinate with TxDOT, the Railroad and the Telecommunication
Company (ies) to arrange for relocation or protective measures prior to
beginning work on or near railroad property. Refer to the project
General Notes for additional information.

C. Projects involving a boring or jack and bore operation under
track such as drainage pipes or culverts and utilities require an
installation plan reviewed and approved by the Railroad and TxDOT
prior to proceeding with such construction. A railroad inspector and
contractor assisted monitoring of ground and trock movement is
required to maintain safe passage of rail traoffic. Stop installation and
do not allow passage of trains if movements in excess of /4 inch vertical
or horizontal is detected in the tracks. Immediately repair the damage
to the satisfaction of TxDOT ond the Railroad before proceeding.

3.15 RAILROAD FLAGGING

Per the Right of Entry Agreement for flagging, notify the Railroad
Representative ot least 10 working days in advance of Contractor’s work
ond ot least 30 working days in advance of any Contractor’s work in which
any person or equipment will be within 25 feet of nearest rail or as
specified in the Contractor Right of Entry (CROE).

3.16 CLEANING OF RIGHT-OF -WAY

When work is complete, remove all tools, implements, and other
materials brought into Railroad Right of Way and leave the
rignt of Way in o clean ond presentable condition to the
satisfaction of TxDOT and the Railroad.
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

N NOTES
Sidewalk or shared use pathway. 90° \1:\ Al: Center of RR mast to center of rail: 12° minimum, 15° typical.
See latest PED standard sheets .
for pedestrian facilities N‘ [()e;)ec*"b'e WG"”'”G\ A2: Tip of gate to center of rail: 12° minimum, 15° typical.
X
B: Center of mast (caontilever, gate, or mast flasher) of nearest active
: traffic control device to stop line: 8° (NOTE: Stop Iine may be moved
\ C as needed, but should be at least 8’ back from gates, if present).
See RCD(2) if >25° gﬂl;t_:egnd i 7 gﬂ* 7 FE C: Center of detectable warning device to nearest rail: 6’ minimum
\‘ 3 o B D: Center of gate mast to center of caontilever mast: 6’ typical.
\ C : NOTE: Contilever may be located in front or behind gates.
4" Broken 5 Ho
White <;| i E 90° E: Edge of median or curb to nearest rail: 10’ typical.
H —— NOTE: Design median edge to be parallel with rail.
— — — Lo
. | \h\ F: Edge of_plonking ponel from edgg of_poverpen'l' or sidewolk: 3’ minimum.
Yel low <;| ‘ 1 A E E NOTE: Field panels need not be in |ine with gauge panels.
OM-2 H L
/ [(opﬂonol) . ‘ \ I G: Length of panels along rail: 8° typical.
4
]J[ﬁ I' o lipﬁ\ \ \ NZ [ H: Width of field panel: 2’ typical (check with railroad company).
)= \ g - I: Distance between rails: 4'-8.5",
H " . le<—24" Wnite —=
;IVh'E;oken o> 24" White —= == R \ Jt Tip of gate to tip of gate: 2’ maximum for Quiet Zone SSM or 90%
! == ’/’8 White \ \ of troveled way covered by gates for all other locations.
// \\ d \ \ K: Nearest edge of RR cabin from edge of pavement: 30’ typical,
" . | i NOTE: Caobinet not required to be porallel to edge of pavement.
o> SEE DETAIL A < == > 8" White T — ; q P 9 P
\ \ L: Nearest edge of RR cabin from nearest rail: 25’ typical.
[—] [—] E [—]
4" Whit E:> \ \ M: Center of RR maost to edge of sidewalk: 6’ minimum.
H Tte . . .
[ 2(42)Wh|+e o \ N: Center of gate mast to leading edge of non-traversable median:
X o) \ 100° minimum to qualify as a Quiet Zone SSM. NOTE: 60°‘will
= . \ suffice if there is a street !n'rersecﬂon within the 100’ and
— \ all street intersections within 60’ are closed.
- -
/\ R D‘I-T-l &Eif 1% ~ Edge of / 0: Width of median: 8'-6" minimum, 10’ typical when using median gates.
P “ ‘ ‘ \,\\ pavement NOTE: Center of gate mast minimum 4°'-3" from face of curb.
‘Li &l e, /{E‘ B| D | ’\/ ~ P: Center of RR mast to face of curb: 4'-3" minimum.
o Y j B . : 1 Center of RR mast to edge of pavement (with shoulder): 6' minimum
;» . EZ Center of RR mast to edge of pavement (no shoulder): 8°'-3" minimum
- Tﬁ' NOTE: BNSF prefers 5'-3", 7', ond 9'-3" minimums, respectively.
\ T -/ Q: Gate length: 28’ or less typical, but railroad compony may allow

24 20’ 16 | up to 32'under special circumstances.

2=WAY, MULTIPLE ]LANES ]EACH DIRECTION v R: Stop line to first RR Crossing transverse line (bike lane): 50’ typical.

S: Stop |ine to GRADE CROSSING ADVANCE WARNING (W10-1) sign and adjacent
RR Crossing pavement markings. See Table 1. See RCD(2) for other signs.

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

,EIEE‘, TABLE 1 —CEND GENERAL NOTES
Desirable . - 1. Medians and curbs must be non-traversable to qualify
Approaoch Pl acement Sign as a Quiet Zone Supplementary Safety Measure (SSM).
" Speed (mph) . Non-traversable curbs in Quiet Zones are 6" tall minimum
‘Y‘el?gaken <:I 10’ 60" 4" Solid P >0 P (ffgg) 0 Object Marker ond used on roadways where speed does not exceed 40 mph.
: [ ! ! Double Yel low
| | 25 100 <:I Traffic Flow 2. Raised pavement markers may be used to supplement striping.
_ 30 100 See PM(2) and PM(3) standard sheets.
35 100 [T | cantilever . . .
':|z> 70 755 3. Medians preferred whenever possible to prevent vehicles
from driving around gates.
75 75 |—_°u:u£u:|5 Gate Assembly
50 250 Mast Flasher 4. Longitudinal edge striping may be continued thru crossing
55 375 D Pair as needed. I[llumination may also be considered for nighttime
visibility.
60 400
65 475 5. See SMD stondard sheets for sign mounting details.
70 550 6. See the Standard Highway Sign Design for Texas (SHSD) manual
75 650 for sign and pavement marking details.
U varies (check with gG Opz;’afggns
k—..‘ NOTES railroad company) l i Division
Concrete grade crossing pavement Texas Department of Transportation Standard

iT T: Tip of gate to edge of curb: . Pavement
E> == j ) 1'Dmcx ?or Quiet gone ssﬁ, ) 6" '/»Rubber (Gouge Field 6’ RA I LROAD CROSS I NG

== 90% of traveled way covered Insert | Panel Pcnel\* DETA I LS

- ?y gs-_res for all other — AB /JB R
> || = o Yoo o M e —" SIGNING, STRIPING, AND
== length from gate: 100’ min. { ‘ O ‘. ', , 8" Ballost , °,,°,: ’ { DEVICE PLACEMENT

@)
f°',’ O.QUieT Zone SSM, ‘u\‘ Base Material
Dlj tl 10° min for all other < RCD(])_]G

S locat ions.
6" Perforated drain pipe FILe:  rodl-16.dgn o TxDOT [cks TxDOT [oms TxDOT [exs TxDOT
W10-1 [ 1 WAY STREET W][T][—I CUR]B with ballast (as needed) (©)TxDOT  FEBRUARY 2016 conT [sect 08 HIGHWAY
36"DIA. |\ = REVISIONS 2252| 02 027 FM 2449
CROSSING SURFACE CROSS SECTION e
18 DENTON

]




| 50 | 50’ (12, GENERAL NOTES

No warranty of any

2. LOW GROUND CLEARANCE (W10-5) signs may be relocated further

@P @OR @l- @l- OR @ ﬁ @l‘ OR @ H'_' 20 100 upstream of crossing to provide advance warning of alternate route.

= — I — TABLE 1

—-—t - 4— | | | ' 4 g4 1. Railroad compony to provide octive traffic control devices,

I I — +— T Approach|Desirable CROSSBUCK (R15-1), NUMBER OF TRACKS Plaque (R15-2P) (if more than
=== @——— C == || = I || Speed |Placement 1 track), and EMERGENCY NOTIFICATION (I-13) signs.

+—F F—F—+ = — (mph) (feet)

@ , 25 100 .
\ 100° min See Table 1 15 NOTES 30 100 3. GRADE CROSSING AND INTERSECTION ADVANCE WARNING (W10-2) signs may
\ min - - be modified as needed to fit roadway geometry.
1. A shared use pathway is considered a separate pathway 35 100
See Table 1 crossing when more than 25° from traveled way of 40 125 4, Table 1 placement distances may vary per Sect. 2C.05 of the TMUTCD.
\ ; : adjacent roadway. a5 175
(if no @ or @ sign used) NOTES . 50 550 5. See Table 1 to determine placement of STOP AHEAD (W3-1) and
2. Detectable warning used at stop bor. YIELD AHEAD (W3-2) signs unless shown otherwise.
1. Stop or yield sign may also be . . . 55 325
installed to the left of the . 3. Smaller sign sizes preferred than shown to the right 60 400 6. DO NOT STOP ON TRACKS (RB-8) signs installed when potential for
crossbuck sign, rather than below i+, on this sheet. 65 275 vehicles stopping on tracks is significant as determined by

sealing engineer. Install so sign does not block view of RR mast.

PASSIVE CROSSING 2 42 wnite retrorefiective sirip PATHWAY CROSSING = = -

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

shal | installed on front and back . See the Standord Highway Sign Design for Texas (SHSD) manual for
of crossbuck sign post. sign and pavement marking details.
NOTE = SIGNS
@ - - - = IF NEEDED
I This design shows a 4-way stop scenario ] * %
5cC only. Other signs may be substituted for ] * *
S traffic signal or other traffic control — 1 & =
— Eﬁf@ scenarios. This note also applies to EX i .E S-
-~ T-Intersection design below. @I. Dtﬂ 5 = 1025
. @P @l‘ 36"X36"
U IIAII :::
: T 14 1@ | See Table | (@ 110! Wi0-2L wio-2r | () W10-5pP
@ ::_ 1@ i@ 36"DIA. 36")(36" 36")(36" CLEARANCE 30")(24"
¥ 1O TP 2-WAY
T T _ IF NEEDED IF NEEDED R15-1
. === Min 7 median width Min 6’ median width DO NOT 48" X9"
= +— to support sign to support sign
== I | %I - sTOP RI-1
®F O @) C;-) —r r/ '/ — TRREKS o
@F - * Ot O = R13P,
| Side lights (if "A" <100") = I R8-8 W3
- -1
é_) @l' 1T 24"X30" 30"X30"
b O
= @ | See Table 1 REPORT EMERGENCY
@ = 1-800-555-5555
2-WAY WITH MEDIAN —
"A" <1007 "A" >100° Sign may
b | d
See Table 1. Place pavement markings o @ NO GATES {[w10-13P pzrgegg?
and signs on opposite side of See Table 1. Place pavement markings and signs |’ I’ " ..
: . C . . . . . . N OR LIGHTS| 30" X24 to travel
"B" | intersection from rail if spacing between rail and intersection if spacing from } qu:' |anes.
from Table 1 would put markings Table 1 would put markings within intersection. +=F * %
within intersection. = % T @ @ I_.].s "
GRADE CROSSING AND INTERSECTION ADVANCE WARNING ] T — 48"X48"X48" 15"X9
. (W10-2, W10-3, W10-4) signs should only be = T
c See Table 1. installed if Wi10-1 sign is not between +—F IF NEEDED | ¥¥* Includes a NO TRAIN HORN Plaque (W10-9P)
intersection and railroad crossing. If needed, @} éEEiEgzgéngléZ '”(nguégj' ??”ﬁ- bog QEOUND
see Table 1. ue - ! eeded 1
@k O] mounted below W10-2/W10-3/W10-4 signs.
| See Table 1
-
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