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SHEET NO. DESCRIPTION
I. GENERAL
1 TITLE SHEET
2 INDEX OF SHEET
3-5 EXISTING TYPICAL SECTIONS
6-8 PROPOSED TYPICAL SECTIONS
9-10 INTERNATIONAL ROUGHNESS INDEX DATA
11, 11A-11H  GENERAL NOTES
12,12A ESTIMATE & QUANTITY SHEET
13-14 SUMMARY OF ROADWAY QUANTITIES
15 SUMMARY OF PAVEMENT MARKING QUANTITIES
16 OMITTED

II. TRAFFIC CONTROL PLAN

STANDARDS - TRAFFIC CONTROL

BARRICADE AND CONSTRUCTION BC(1)-21 THRU BC(12)-21
TRAFFIC CONTROL PLAN TYPICAL DETAILS WZ(TD)-17

WORK ZONE SHORT TERM PAVEMENT MARKINGS WZ(STPM)-23
SIGNING FOR UNEVEN LANES WZ(UL)-13

WORK ZONE "GIVE US A BRAKE" SIGNS WZ(BRK)-13
TEMPORARY RUMBLE STRIPS WZ(RS)-22

TCP CONVENTIONAL SHOULDER WORK TCP(1-1)-18

TCP ONE-LANE TWO-WAY TRAFFIC CONTROL TCP(1-2)-18 (MOD)
TCP CONVENTIONAL SHOULDER WORK TCP(2-1)-18

TCP ONE-LANE TWO-WAY TRAFFIC CONTROL TCP(2-2)-18 (MOD)
TCP MOBILE OPERATIONS UNDIVIDED HIGHWAYS TCP(3-1)-13

TCP MOBILE OPERATIONS RAISED PAVEMENT MARKER

INSTALLATION REMOVAL TCP(3-3)-14

TCP MOBILE OPERATIONS FOR ISOLATED WORK AREA

UNDIVIDED HIGHWAYS TCP(3-4)-14

TRAFFIC CONTROL DETAILS FOR SURFACING OPERATIONS TCP(7-1)-13
TRAFFIC SIGNAL WORK TYPICAL DETAILS WZ(BTS-1)-13

TRAFFIC SIGNAL WORK BARRICADES AND SIGNS WZ(BTS-2) -13

[ll. ROADWAY DETAILS

ROADWAY AND PAVEMENT MARKING LAYOUT
ROADWAY & DRIVEWAY DETAILS
MISCELLANEOUS DETAILS

CROSSWALK DETAILS AT FM 360

STANDARDS - ROADWAY

METAL BEAM GUARD FENCE TL-3 MASH COMPLAINT GF(31)-19

MOW STRIP MS (HOU DIST)

TRINITY HIGHWAY SOFTSTOP END TERMINAL MASH -TL3 SGT (10S) 31-16

MAX -TENSION END TERMINAL MASH-TL3 SGT(11S) 31-18

SINGLE GUARDRAIL TERMINAL MSKT-MASH-TL3 SGT(12S) 31-18

SPIG INDUSTRY, LLS SINGLE GUARDRAIL TERMINAL SGET -TL3-MASH SGT(15) 31-20

METAL BEAM GUARD FENCE THRIE-BEAM TRANSITION TL-3 MASH COMPLAINT GF(31)TR TL3-20

SHEET NO.

DESCRIPTION

IV. TRAFFIC ITEMS

67
* 68
* 69
* 70
* 71
* 72
* 73
* 74
* 75-77
* 78

79

80

81

82

83

* 84

* 85

* 86

* 87

EDGELINE STRIPS DETAILS

STANDARDS - PAVEMENT MARKINGS

TYPICAL STANDARD PAVEMENT MARKINGS PM(1)-22

POSITION GUIDANCE USING RAISED MARKERS REFLECTORIZED
PROFILE MARKINGS PM(2)-22

TWO-WAY LEFT TURN LANES, RURAL LEFT TURN BAYS, AND LANE
REDUCTION PAVEMENT MARKINGS PM(3)-22

CENTERLINE RUMBLE STRIPS ON TWO LANE TWO-WAY HIGHWAYS RS(3)-23

EDGELINE RUMBLE STRIPS ON UNDIVIDED OR TWO LANE HIGHWAYS RS(4)-23
DELINEATOR & OBJECT MARKER MATERIAL DESCRIPTION D & OM(1)-20

DELINEATOR & OBJECT MARKER INSTALLATION D & OM(2)-20

DELINEATOR & OBJECT MARKER PLACEMENT DETAILS D & OM(3)-20 THRU D & OM(5)-20
DELINEATOR & OBJECT MARKER FOR VEHICLE IMPACT ATTENUATORS D & OM(VIA)-20

TRAFFIC SIGNAL LAYOUTS

FM 1236 AT SH 36 - NOTES FOR PERMANENT TRAFFIC SIGNAL

FM 1236 AT SH 36 - SUMMARY OF QUANTITIES

FM 1236 AT SH 36 - TRAFFIC SIGNAL EXISTING LAYOUT

FM 1236 AT SH 36 - TRAFFIC SIGNAL PROPOSED LAYOUT (SHEET 1 OF 2)
FM 1236 AT SH 36 - TRAFFIC SIGNAL PROPOSED LAYOUT (SHEET 2 OF 2)

TRAFFIC SIGNAL STANDARDS

ED (1)-14 ELECTRICAL DETAILS CONDUITS & NOTES

ED (3)-14 ELECTRICAL DETAILS CONDUCTORS

ED (4)-14 ELECTRICAL DETAILS GROUND BOXES

VC/MD — SIGNAL DETAILS/STANDARDS VIVDS CAMERA MOUNTING DETAILS (HOU DIST)

V. ENVIRONMENTAL ISSUES

88-89
* 90
* 91
* 92
93
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THE STANDARD SHEETS SPECIFICALLY IDENTIFIED
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STORM WATER POLLUTION PREVENTION PLAN SWP3 (LESS THAN ONE ACRES)

TEMPORARY EROSION, SEDIMENT AND WATER POLLUTION CONTROL
MEASURES - FENCE & VERTICAL TRACKING EC(1)-16

TEMPORARY EROSION, SEDIMENT AND WATER POLLUTION CONTROL
MEASURES - ROCK FILTER DAMS EC(2)-16

EROSION CONTROL LOG ECL-12 (HOU DIST)
ENVIRONMENTAL PERMITS, ISSUES AND COMMITMENTS EPIC

&
'\Q‘V

~
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RESPONSIBLE SUPERVISION AS BEING APPLICABLE

TO THIS PROJECT.
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EXISTING TYPICAL SECTION

STA 0+12.81 TO STA 5+00.00
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12/13/2022

: ¢ FM 1236 !
5l 45" USUAL oo 55’ USUAL §J%
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: 32’ -PAVEMENT :

| | |

| . . |

i LANE SHLDR i

| T e A bl 4 G S T - o -~ _ 4 Z

| o : EXIST 1.5" ACP SooUsu |

o ! EXIST ACP_(SURF) -

| EXIST 37 ACP (DEPTH VARIES) (5" MAX) EXIST 3" ACP ——- |

EXIST 12" ——
LIME TRT BASE EXIST ACP (5") EXIST 12"
EXIST 6" EXIST CEM TRT BASE (7") LIME TRT BASE
LIME TRT SUBGR EXIST LIME TRT SUBGR (7") EXIST 6"
LIME TRT SUBGR

EIXSTING
TYPICAL SECTIONS
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EXIST 12" LIME TRT BASE
EXIST 6" LIME TRT SUBGR

EXIST 5" ACP

EXISTING TYPICAL SECTION

STA 5+00.00 to STA 281+17.50
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EXIST 7" LIME TRT BASE
EXIST 7" LIME TRT SUBGR

. ¢ FM 1236
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| | |
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~ EXIST 3" ACP EXIST 12" LIME TRT BASE T

EXIST 6" LIME TRT SUBGR

EIXSTING
TYPICAL SECTIONS
SHEET 2 OF 3
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6425 90 001 FM 1236
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G FM 1236
|
. 30° y 30’ X
) §
5 | 15
= . 42'MIN - 55'MAX PAVEMENT |5 I®
_ | !
! B 12 B 12 R i
i B LANE 'T‘ LANE g
| | | l |
| I
EXIST ACP (5")
EXIST CEM TRT BASE (7")
EXISTING TYPICAL SECTION
STA 281+02.00 TO STA 281+31.00
STA 0+00.00 TO STA 4+49.00
EQUATION : STA 281+31 BK= STA 0+00. AHD
¢ FM 1236 —
L 25 I 25 _ A8
I‘ > 'I; z l.
5: | -2
“ 18"MIN - 20'MAX > | fSING T Y
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EXIST ACP (5")
EXIST CEM TRT BASE (7")
EXISTING TYPICAL SECTION EIXSTING
STA 4+49.00.00 TO STA 12+81.25 TYPICAL SECTIONS
SHEET 3 OF 3
;7@9 CONT | SECT JOB HIGHWAY
6425 90 001 FM 1236
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ROW

€ FM 1236

45" USUAL : 55’ USUAL

)

Y.

A

% MATCH EXIST SLOPE

(-
'l‘

32’ -PAVEMENT -
I
PORP 3’ (TYP) PROP 1.5" PLA 1.5" ACP TY (SURF) PORP 3’ (TYP)
BACKFILL - ° " PLANING & 1.5% AC D 5V - BACKFILL
(TY A OR B) | ~(TY A OR B)
W/EMUSTON . W/EMUSTON
(ITEM 134) . , (ITEM 134)
1 e 12’ e A
SHLDR LANE "] SHLDR™
PROP SHLDR PROP SHLDR
TEXTURE I TEXTURE
S
arAVSS - 7T oo o G STl 4y
- n \\\\\USU
EXIST 1Y/5" EXIST 1.5" ACP e
EXIST ACP_(SURF) 2
EXIST 12" (DEPTH VARIES) (5" MAX) ACP (LEVEL -UP)
LIME TRT BASE EXIST ACP (5") EXIST 12"
EXIST 6" EXIST CEM TRT BASE (7") LIME TRT BASE

EXIST LIME TRT SUBGR (7") EXIST 6"

LIME TRT SUBGR

LIME TRT SUBGR

PROPOSED TYPICAL SECTION
STA 0+12.81 TO STA 5+00. 00

ROW
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gt /\E ........ £ 4\‘l
- 5. B |
P Y |
x. * ol
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Y . eress 2
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ASCCS g
4 (o0, [ B
8/25/2023
PROPOSED
TYPICAL SECTIONS
SHEET 1 OF 3
g@) CONT | SECT JOB HIGHWAY
6425 90 001 FM 1236
DIST COUNTY SHEET NO.
HOU FORT BEND 6
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©2023 I Department
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¢ FM 1236
L 50 USUAL ‘L‘ 50 USUAL ]
:‘ TR bl |
| | |
: 32 - PAVEMENT . :
| | |
i PORP .3 [TYP) PROP 1.5" PLANING & 1.5" ACP TY D (SURF) R T i;
5 (TY A OR B > 2TV ) |5
& W/EMUS TON I W/EMUSTON :
| (ITEM 134) , | , (ITEM 134) |
: a 12 B 12° A :
B | B
| PROP SHLDR l ' bROP I PROP SHLDR |
: TEXTURE | FENTERL INE TEXTURE :
| | TEXTURE | | |
%
e W - - - — —__ " - - - - T =~
_ aa MM =22 S e bt G, S Tt - L g -
T -7 V—__ EXIST 1" ACP N\ N\~~~ ~H L Max 7
S~ -7 EXIST 1" . ) -~ _ -
ACP (LEVEL -UP) EXIST ACP (5.0") EXIST 1'% - -
EXIST 12" EXIST CEM TRT BASE (7") ACP (LEVEL -UP) -
LIME TRT BASE EXIST LIME TRT SUBGR (7") E>I(I\I/IETTI1?$"BASE
EXIST 6" .
LIME TRT SUBGR LIME TRT SUBGR
~~SN
e OF fg‘%\‘
PROPOSED TYPICAL SECTION Aot s,
s oad
STA 5+00.00 TO STA 40+84.00 i éE Y
STA 42+54.00 TO STA 281+02. 00 gt TR (T . /
STA 40+84.00 TO STA. 42+54.00 (BRIDGE) PAVEMENT MARKING ONLY R IR ot
m@ 87655 Zﬁf
W0 L CI0ENSED. @_—’
W SION'A'L' e~
AN
{WK P
08/ /2023
% MATCH EXIST SLOPE
PROPOSED
TYPICAL SECTIONS
SHEET 2 OF 3
;7@9 CONT | SECT JOB HIGHWAY
6425 90 001 FM 1236
©2023 I Do DIST COUNTY SHEET NO.
N. T. S of Transportation HOU FORT BEND 7
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¢ FM 1236

A

ROW

% MATCH EXIST SLOPE

ROW

42°'MIN - 55°MAX

PROP 1.5" PLANING & 1.5" ACP TY D (SURF)

127 127

EXIST ACP (5")
EXIST CEM TRT BASE (7")

PROPOSED TYPICAL SECTION

STA 281+02.00 TO STA 281+31.00
STA 0+00.00 TO STA 4+49.00

EQUATION : STA 281+31 BK= STA 0+00. AHD

¢ FM 1236
\

———
3

)

|
18'MIN - 20'MAX

PROP 1.5" PLANING & 1.5" ACP TY D (SURF)
|
9'MIN - 10°MAX __ 9'MIN - 10'MAX

V“

LANE

LANE

EXIST ACP (5")

PROPROSED TYPICAL SECTION

STA 4+49.00.00 TO STA 12+81.25

EXIST CEM TRT BASE (7")

X
ROW

N. T.

ROW

N NS

WSIoNAL BN

g \“TEQ/K%‘

12/13/2022
PROPOSED
TYPICAL SECTIONS
SHEET 3 OF 3

CONT | SECT JOB HIGHWAY
6425 90 001 FM 1236
DIST COUNTY SHEET NO.
HOU FORT BEND 8
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HIGHWAY
FM 1236
FM 1236
FM 1236
FM 1236
FM 1236
FM 1236
FM 1236
FM 1236
FM 1236
FM 1236
FM 1236
FM 1236
FM 1236
FM 1236
FM 1236
FM 1236
FM 1236
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FM 1236
FM 1236
FM 1236
FM 1236
FM 1236
FM 1236
FM 1236
FM 1236
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REFERENCE M ARKERS
BEGIN END
¥ 0000 + 0.000 ¥ 0000 + 0.044
F 0496 + 0.000 ¥ 0496 + 0.100
F 0496 + 0.100 ¥ 0496 + 0.200
F 0496 + 0200 ¥ 0496 + 0.300
¥ 0496 + 0300 ¥ 0496 + 0.400
F 0496 + 0400 ¥ 0496 + 0.500
F 0496 + 0500 ¥ 0496 + 0.600
¥ 0496 + 0.600 ¥ 0496 + 0.700
F 0496 + 0700 ¥ 0496 + 0.800
F 0496 + 0800 ¥ 0496 + 0.900
¥ 0496 + 0900 ¥ 0496 + 1.000
¥ 0496 + 1.000 ¥ 0496 + 1.100
F 0496 + 1.100 ¥ 0496 + 1.200
0496 + 1.200 F 0496 + 1.300
0496 + 1300 ¥ 0496 + 1.400
F 0496 + 1.400 ¥ 0496 + 1.500
F 0496 + 1.500 ¥ 0496 + 1.600
F 0496 + 1.600 ¥ 0496 + 1.700
0496 + 1700 ¥ 0496 + 1.800
F 0496 + 1.800 ¥ 0496 + 1.900
F 0496 + 1900 ¥ 0498 + 0.028
¥ 0498 + 0.028 ¥ 0498 + 0.128
0498 + 0.128 F 0498 + 0.228
F 0498 + 0228 F 0498 + 0.328
F 0498 0328 F 0498 0.428
F 0498 0428 F 0498 0.528

Pavement Types
Code

01
02
03
04
05
06
07
08
09
10

LEN

m g =< g

Fo1
Fo1
Fo1
Fo1
Fo1
Fo1
Fo1
Fo1
Fo1
Fo1
Fo1
Fo1
Fo1
Fo1
Fo1
Fo1
Fol
Fo1
Fo1
Fo1
Fo1
Fo1
Fo1
Fo1
Fo1
Fo1

TEST
MM/DD/YYYY
10/13/2021
10/13/2021
10/13/2021
10/13/2021
10/13/2021
10/13/2021
10/13/2021
10/13/2021
10/13/2021
10/13/2021
10/13/2021
10/13/2021
10/13/2021
10/13/2021
10/13/2021
10/13/2021
10/13/2021
10/13/2021
10/13/2021
10/13/2021
10/13/2021
10/13/2021
10/13/2021
10/13/2021
10/13/2021
10/13/2021

Description

IRI(IN/MI
LEFT RIGHT
237 347
144 180
127 170
144 156
250 284
89 116
60 63
80 79
111 102
98 73
74 74
86 86
111 101
97 65
109 57
97 73
111 77
132 117
96 77
92 93
93 79
92 94
72 61
107 94
106 100
72 80

Continuously Reinforced Concrete Pavement

Jointed Reinforced Concrete Pavement

Jointed Plain Concrete Pavement
Thick Asphaltic Concrete Pavement (greater than 5-1/2”)
Intermediate Thickness Asphaltic Concrete Pavement (2-1/2” to 5-1/2”)
Thin Surfaced Flexible Base Pavement (less than 2-1/2”)

Asphalt Surfacing with Heavily Stabilized Base

Overlaid and/or Widened Old Concrete Pavement

Overlaid and/or Widened Old Flexible Pavement

Thin Surfaced Flexible Base Pavement (Surface Treatment-Seal Coat Combination)

SI
1.3
2.7
2.9
2.9
1.5
3.6
4.5
4.1
35
39
4.2
39
3.6
4.0
4.0
39
3.8
32
39
3.8
39
3.8
4.4
3.7
3.6
4.1

COMMENTS

SINGLE ROADBED

K6|K7 K8|K9|KO K5 K4 K3 K2 |K1

|

MULTIPLE ROADBEDS

|

K Rs Ra R3R2R hs a2 fat
s

X1[X2 X3 L11L2|L3 L4

[T 1

FRONTAGE MAIN LANES

MAIN LANES FRONTAGE

1

POINT ARROW IN DIRECTION OF
INCREASING REFERENCE MARKERS

START FROM THE OUTSIDE LANE AND WORK IN

INTERNATIONAL
ROUGHNESS INDEX

DATA

SHEET 1 OF 2

®
—l k CONT | SECT

JOB

HIGHWAY

001

FM 1236

T
©2023 I Depe;:mse_m 6425 90
of Transportation DIST

COUNTY

SHEET NO.

HOU FORT BEND

9
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P
M R T SINGLE ROADBED
S D Y
F E B REFERENCE M ARKERS P IRI(INMI
Y C D E TEST
HIGHWAY BEGIN END LEN MM/DD/YYYY  LEFT RIGHT SI COMMENTS K6|K7|K8|K9|KO |K5 K4 K3|K2|K1

¥ 2022 To4 FM 1236 K 70498 0528 7 0498 0.628 Fo1 10/13/2021 71 62 4.4
¥ 2022 To4 FM 1236 K Y0498 0628 ¥ 0498 0.728 Fo1 10/13/2021 69 84 4.1 1 \
¥ 2022 To4 FM 1236 K 70498 0728 7 0498 0.828 Fo1 10/13/2021 82 109 3.7
¥ 2022 To4 FM 1236 K Y0498 0828 ¥ 0498 0928 Fo1 10/13/2021 85 90 39 MULTIPLE ROADBEDS
¥ 2022 To4 FM 1236 K Y0498 0928 ¥ 0498 1.028 Fo1 10/13/2021 96 95 3.7
¥ 2022 To4 FM 1236 K 70408 1.028 ¥ 0498 1.128 Fol 10/13/2021 72 76 42 | | |
¥ 2022 To4 FM 1236 K Y0498 1.128 ¥ 0498 1228 Fo1 10/13/2021 62 65 4.4
¥ 2022 To4 FM 1236 K 70498 1228 ¥ 0498 1328 Fol  10/13/2021 71 72 42 1 bz 1 2LsLa) s 1 3 fazjat
¥ 2022 To4 FM 1236 K Y0498 1328 ¥ 0498 1428 Fo1 10/13/2021 118 81 3.7
¥ 2022 To4 FM 1236 K Y0498 1428 ¥ 0498 1528 Fol 10/13/2021 84 75 4.1
¥ 2022 To04  FMI236 K 70498 1528 7 0498 1628 Fol  10/1322021 78 76 41 ‘ I I l
¥ 2022 To4 FM 1236 K 70498 1628 7 0498 1.728 Fo1 10/13/2021 58 77 43
’_ ' r r r FRONTAGE MAIN LANES MAIN LANES FRONTAGE

2022 04 FM 1236 K 0498  1.728 0498  1.828 01 10/13/2021 61 86 42
¥ 2022 To4 FM 1236 K Y0498 1828 ¥ 0498 1928 Fo1 10/13/2021 78 83 4.0 t
¥ 2022 To4 FM 1236 K Y0498 1928 ¥ 0500 0.045 Fo1 10/13/2021 67 66 4.4 POINT ARROW IN DIRECTION OF
¥ 2022 To4 FM 1236 K Y0500 0045 ¥ 0500 0.145 Fol 10/13/2021 65 62 44 INCREASING REFERENCE MARKERS
¥ 2022 To4 FM 1236 K Y0500 0145 ¥ 0500 0245 Fo1 10/13/2021 64 53 45 START FROM THE OUTSIDE LANE AND WORK IN
¥ 2022 To4 FM 1236 K Y0500 0245 ¥ 0500 0345 Fo1 10/13/2021 63 76 43
¥ 2022 To4 FM 1236 K Y0500 0345 7 0500 0445 Fo1 10/13/2021 78 63 43
¥ 2022 To4 FM 1236 K Y0500 0445 7 0500 0.545 Fo1 10/13/2021 86 72 4.1
¥ 2022 To4 FM 1236 K 70500 0545 ¥ 0500 0.645 Fo1 10/13/2021 100 74 39
¥ 2022 To4 FM 1236 K Y0500 0645 ¥ 0500 0.745 Fo1 10/13/2021 84 63 42
¥ 2022 To4 FM 1236 K Y0500 0745 ¥ 0500 0845 Fo1 10/13/2021 65 63 44
¥ 2022 To4 FM 1236 K Y0500 0845 ¥ 0500 0945 Fo1 10/13/2021 103 127 34
F 2022 To4 FM 1236 K Y0500 0945 ¥ 0500 1.045 Fol 10/13/2021 106 130 3.4
¥ 2022 To4 FM 1236 K Y0500 1.045 ¥ 0500 1.145 Fo1 10/13/2021 96 63 4.1
¥ 2022 To4 FM 1236 K Y0500 1.145 ¥ 0500 1245 Fo1 10/13/2021 85 66 4.1
¥ 2022 To4 FM 1236 K Y0500 1245 7 0500 1345 Fo1 10/13/2021 94 80 39
¥ 2022 To4 FM 1236 K 70500 1345 7 0500 1445 Fo1 10/13/2021 110 73 38
¥ 2022 To4 FM 1236 K 70500 1445 7 0500 1.545 Fo1 10/13/2021 98 62 4.1
¥ 2022 To4 FM 1236 K Y0500 1545 7 0500 1.645 Fo1 10/13/2021 73 56 4.4
¥ 2022 To4 FM 1236 K 70500 1645 ¥ 0502 0.050 Fo1 10/13/2021 101 79 38

Pavement Types
Code Description
01 Continuously Reinforced Concrete Pavement
02 Jointed Reinforced Concrete Pavement
03 Jointed Plain Concrete Pavement
04 Thick Asphaltic Concrete Pavement (greater than 5-1/2”) INTERNATIONAL
05 Intermediate Thickness Asphaltic Concrete Pavement (2-1/2” to 5-1/2”) ROUGHNESS INDEX
06 Thin Surfaced Flexible Base Pavement (less than 2-1/27) DATA
07 Asphalt Surfacing with Heavily Stabilized Base
08 Overlaid and/or Widened Old Concrete Pavement
09 Overlaid and/or Widened Old Flexible Pavement ‘ ® SHEET 2 OF 2
10 Thin Surfaced Flexible Base Pavement (Surface Treatment-Seal Coat Combination) —_ CONT | SECT OB HIGHWAY
©2023 I e 6425 90 001 FM 1236
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County: Fort Bend Control: 6425-90-001

Highway: FM 1236

GENERAL NOTES:
SUPERVISION:
All work will be scheduled and directed by, and request for payment addressed to:

Juan Mata

Fort Bend Area Maintenance Supervisor
4235 SH 36 SOUTH

Rosenberg, Texas 77471

(281) 238-7950

General:
Area Engineer contact information for this project follows:

(Area Engineer Carlos M. Zepeda, Jr., P.E.
Phone:281-238-7920, Email: Carlos.Zepeda(@txdot.gov)

(Assistant Area Engineer Daniel J. Dvorak, P.E.
Phone:281-238-7915, Email:Daniel. Dvorak@txdot.gov)

Submit any questions about this project via the Letting Pre-Bid Q&A web page, located at:

https://tableau.txdot.egov/views/ProjectInformationDashboard/NoticetoContractors

The Letting Pre-Bid Q&A web page for each project can be accessed by scrolling or filtering the
dashboard using the controls on the left side to navigate to the project. Hover over the blue hyperlink of
the project to view the Q&A and click on the link in the window that pops up.

All relevant project documentation, including Contract Time Determinations and cross-sections will
continue to be provided on the following FTP site:

Index of /pub/txdot-info/Pre-Letting Responses/Houston District (state.tx.us) or

https://ftp.dot.state.tx.us/pub/txdot-info/Pre-Letting%20Responses/Houston%20District/

This is a Routine Maintenance Site Specific Contract.

Unless otherwise shown on the plans, RAP generated by this project will become the property of the
Contractor for use in the current construction project or in future projects.
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If fixed features require, the governing slopes shown may vary between the limits shown and to the
extent determined by the Engineer.

Superelevate the curves to match the existing surface.

The following standard detail sheets are modified:

Modified Standards
TCP (1-2)-18 (MOD)
TCP (2-2)-18 (MOD)

Unless otherwise shown on the plans or otherwise directed, commence work after sunrise and ensure
construction equipment is off the road by sunset.

Procure permits and licenses, which are to be issued by the City, County, or Municipal Utility District.
General: Traffic Control and Construction

When design details are not shown on the plans, provide signs and arrows conforming to the latest
“Standard Highway Sign Designs for Texas”” manual.

General: Roadway Illumination and Electrical

For roadway illumination and electrical items, use materials from pre-qualified producers as shown on
the Construction Division (CST) of the Department’s material producers list. Check the latest link on
the Department’s website for this list. The category/item is “Roadway Illumination and Electrical
Supplies.” No substitutions will be allowed for materials found on this list.

Perform electrical work in conformance with the National Electrical Code (NEC) and the Department’s
standard sheets.

General: Traffic Signals

For traffic signal items, use materials from the Pre-Qualified Producers List (located at
http://www.dot.state.tx.us/GSD/purchasing/supps.htm) and the materials pre-qualified for illumination
and electrical items (located at http://ftp.dot.state.tx.us/pub/txdot-info/cmd/mpl/riaes.pdf) as shown on
the Department’s Material Producers List and the Roadway Illumination and Electrical Supplies List.
Check the latest links on the Department’s website for these lists. No substitutions will be allowed for
materials found on these lists.

General: Site Management
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Record the beginning and ending stations of any no passing zones in the field before beginning the

overlay. Restripe the no passing zones immediately after the overlay in the same locations, unless Table 1
otherwise shown in the plans, or otherwise directed. 2014 Construction Specification Required Shop/Working Drawing Submittals - TXDOT Generated Plans
Contractor/ Shop or
; ; : : ; Spec Submittal Approval Fabricator | Reviewin Workin
Do not mix or store materials, or store or repair equipment, on top of concrete pavement or bridge decks Item | Product Required | Reauired [ "o'e'cor) Party 9 Drawi ng
unless autho'rized by ‘the Epgineer. Permission will be granted to store materials on surfaces if no No.'s (YIN) Required (Note 1)
damage or discoloration will result. 7.16.1&.2 | Construction Load Analyses Y Y Y B WD
400 Excavation and Backfill for v N Y A WD
Assume ownership of debris and dispose of at an approved location. Do not dispose of debris on private Structures (cofferdams)
roperty unless approved in writing by the District Engineer. 403 Temporary Special Shoring Y N Y c WD
propetty PP gy g 420 Formwork/Falsework Y N Y A WD
Control the dust caused by construction operations. For sweeping the base material in preparation for 423 ggtt?;:ggDveV;gi' g;fj;g:s') Y Y Y c SD
laying asphalt and for sweeping the finished concrete pavement, use one of the following types of 425 | (Prstrs Bms) Y Y Y B SD
sweepers or approved equal: 425 Prestr Concr Sheet Piling Y Y N B SD
425 Prestr Concr Beams Y Y N B SD
. 425 Prestr Concr Bent Y Y N B SD
Tricycle Type Truck Type - 4 Wheel 426 | Post Tension Details Y Y N B SD
434 Elastomeric Bearing Pads (All) Y Y N B SD
Wayne Series 900 M-B Cruiser II 441 Bridge Protective Assembly Y Y N B SD
Elgin White Wing Wayne Model 945 441 Misc Steel (various steel v Y N B sD
Elgin Pelican Mobile TE-3 gesen oles)
gin elic ooule L E- 441 Steel Pedestals (bridge raising) Y Y N B SD
Mobile TE-4 441 Steel Bearings Y Y N B SD
441 Steel Bent Y Y N B SD
Murphy 4042 441 Steel D.iaphragr.ns Y Y N B SD
441 Steel Finger Joint Y Y N B SD
441 Steel Plate Girder Y Y N B SD
441 Steel Tub-Girders Y Y N B SD
G I: Utiliti 441 Erection Plans, including Falsework Y N Y A WD
eneral: Utilities 449 Sign Structure Anchor Bolts Y Y N T SD
. . . . . 450 Railing Y Y N A SD
If overhead or underground power lines need to be de-energized, contact the electrical service provider 462 Concrete Box Culvert Y Y N C 3D
to perform this work. Costs associated with de-energizing the power lines or other protective measures 462 Concrete Box Culvert (Alternate v v v B SD
required are at no expense to the Department. Designs Only,calcs reqd.)
Reinforced Concrete Pipe (Jack
) ) . . . 464 and Bore only; ONLY when Y Y Y A SD
If working near power lines, comply with the appropriate sections of Texas State Law and Federal requested)
Regulations relating to the type of work involved. 465 sz-lcalsttJunCtion Boxes, Grates, Y Y N A sD
ana Inlets
. . . . . ’ Pre-cast Junction Boxes, Grates,
Perform electrical work in conformance with the National Electrical Code (NEC) and Department’s 465 and Inlets (Alternate Designs Only. v v v B sD
Standard SheetS. calcs req’d.)
466 Pre-cast Headwalls and Wingwalls Y Y N A SD
Item 5: Control of Work 467 Pre-cast Safety End Treatments Y Y N A SD
. . ‘ o . . 495 Ilialzl?g Existing Structure (calcs Y Y Y B SD
Submit shop drawings electronically for the fabrication of items as documented in Table 1 below. 9e. —
) ) ) . ; . o . ) 610 Roadway lllumination Supports v v v BRG sSD
Information and requirements for electronic submittals can be viewed in the “Guide to Electronic Shop (Non-Standard only, calcs reqd.)
Drawing Submittal” which can be accessed through the following web link, 613 High Mast lllumination Poles (Non- v v v BRG sD
ftp://ftp.dot.state.tx.us/pub/txdot-info/library/pubs/bus/bridge/e _submit_guide.pdf. References to 11 in. standard only, calcs reqd.)
— — 627 Treated Timber Poles Y Y N T SD

x 17 in. sheets in individual specifications for structural items imply electronic CAD sheets.
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Sheet 11B
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Special Non-Standard Supports

Computerized Traffic Management
Systems (CTMS)

HOU-CTMSShpDrwgs@txdot.gov

644 (Bridge Mounts, Barrier Mounts, Y Y Y T SD
Etc.)

647 Large Roadside Sign Supports Y Y Y T SD

650 Cantilever Slgn. Structure Supports v Y v T sD
- Alternate Design Calcs.

650 Sign Structures Y Y N T SD

680 In_stallatlon of Highway Traffic v Y N T sSD
Signals

682 Vehicle and Pedestrian Signal v v T sD
Heads

684 Traffic Signal Cables Y Y N T SD

685 RoadS|de_> Flashing Beacon v Y N T sSD
Assemblies
Traffic Signal Pole Assemblies

686 (Steel) (Non-Standard only) Y Y Y T SD

687 Pedestal Pole Assemblies Y Y N T SD

688 Detectors Y Y N A SD

784 Repairing Steel Bridge Members Y Y Y B WD

SS Prestr Concr Crown Span Y Y N B SD

SS Sound Barrier Walls Y Y Y A SD

SS Camera Poles Y Y Y TMS SD

SS Pedestrian Bridge (Calcs req'd.) Y Y Y B SD

SS Screw-In Type Anchor Foundations Y Y N T SD

SS Fiber Optic/Communication Cable Y Y N TMS SD

ss Spread Spectrum Radios for v Y N T sSD
Signals

SS VIVDS System for Signals Y Y N T SD

SS CTMS Equipment Y Y N TMS SD

Notes:

1. Document flow for Working Drawings differs from Shop Drawings in that Working Drawings must be submitted to the
Engineer rather than the Engineer of Record and they are for the information of the Engineer only; an approval stamp

and distribution to all project offices is not required.

Key to Reviewing Party

A - Area Office

Area Office

Email Address

Fort Bend Area Office

HOU-FBAShpDrwgs@txdot.gov

B - Houston Bridge Engineer

| Bridge Design (Houston TxDOT)

| HOU-BrgShpDrwgs@txdot.gov

BRG - Austin Bridge Division

| Bridge Design (Austin TxDOT)

| BRG ShopPlanReView@thot.gﬂ

C - Construction Office

Construction

HOU-ConstrShpDrwgs@txdot.gov

Laboratory

HOU-LabShpDrwgs@txdot.gov

T - Traffic Engineer

| Traffic Operations

| HOU-TrfShpDrwgs@txdot.gov

TMS — Traffic Management System

General Notes
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Item 7: Legal Relations and Responsibilities

Do not initiate activities in a Project Specific Location (PSL), associated with a U.S. Army Corps of
Engineers (USACE) permit area, that have not been previously evaluated by the USACE as part of the
permit review of this project. Such activities include those pertaining to, but are not limited to, haul
roads, equipment staging areas, borrow and disposal sites. Associated defined here means materials are
delivered to or from the PSL. The permit area includes the waters of the U.S. or associated wetlands
affected by activities associated with this project. Special restrictions may be required for such work.
Assume responsibility for consultations with the USACE regarding activities, including PSLs that have
not been previously evaluated by the USACE. Provide the Department with a copy of consultations or
approvals from the USACE before initiating activities.

The Contractor may proceed with activities in PSLs that do not affect a USACE permit area if a self-
determination has been made that the PSL is non-jurisdictional or if proper USACE clearances have
been obtained in jurisdictional areas or have been previously evaluated by the USACE as part of the
permit review of this project. The Contractor is solely responsible for documenting any determinations
that their activities do not affect a USACE permit area. Maintain copies of their determinations for
review by the Department or any regulatory agency.

Document and coordinate with the USACE, if required, before hauling any excavation from or hauling
any embankment to a USACE permit area by either 1 or 2 below:

1. Restricted Use of Materials for the Previously Evaluated Permit Areas. Document both
the Project Specific Locations (PSL) and their authorization. Maintain copies for review by
the Department or any regulatory agency. When an area within the project limits has been
evaluated by the USACE as part of the permit process for this project:

a. Suitable excavation of required material in the areas shown on the plans and cross
sections as specified in the Item, “Excavation” is used for permanent or temporary fill
(under the Item, “Embankment”) within a USACE permit area.

b. Suitable embankment (under the Item, “Embankment”) from within the USACE permit
area is used as fill within a USACE evaluated area.

c. Unsuitable excavation or excess excavation, “Waste” (under the Item, “Excavation”), that
is disposed of at a location approved within a USACE evaluated area.

2. Contractor Materials from Areas Other than Previously Evaluated Areas. Provide the

Department with a copy of USACE coordination or approvals before initiating any activities
for an area within the project limits that has not been evaluated by the USACE or for any off
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Highway: FM 1236

right of way locations used for the following, but not limited to, haul roads, equipment

staging areas, borrow and disposal sites:

a. The Item, “Embankment” used for temporary or permanent fill within a USACE permit
area.

b. Unsuitable excavation or excess excavation, “Waste” (under the Item, “Excavation”), that
is disposed of outside a USACE evaluated area.

This project does not require a U.S. Army Corps of Engineers (USACE) Section 404 Permit before
letting, but if a permit is needed during construction, assume responsibility for preparing the permit
application. Submit the permit application to the Department’s District Environmental Section for
approval. Once the permit application is approved, the Department will submit it to the USACE.
Assume responsibility for the requested revisions, in coordination with the Department’s District
Environmental Section.

Maintain the roadway slope stability. Maintaining slope stability is subsidiary to the various bid items.
No significant traffic generator events have been identified.
Item 8: Prosecution and Progress

The Department will supply bidders, upon written request, one electronic copy of the time determination
schedule. The time determination schedule provided is for informational use only and is not intended
for bidding or construction purposes.

The Department will not adjust the number of days for the project and milestones, if any, due to
differences in opinion regarding any assumptions made in the preparation of the schedule or for errors,
omissions, or discrepancies found in the time determination schedule.

Working days will be computed and charged based on a standard workweek in accordance with Section
8.3.1.4

Item 134: Backfilling Pavement Edges
Quantity by station is measured by each roadbed and includes both sides of the roadway.

The Contractor has the option of selecting the type of backfill material consisting of Reclaimable
Asphalt Pavement (RAP), Flex Base, or Crushed Concrete provided that it meets the requirements listed
below.

For Permeable Friction Courses (PFC), the backfill material chosen must meet the requirements of
Department Test Method Tex-246-F.

If using salvaged asphalt concrete pavement, size it so that all the material, passes the 2-in. sieve. Use
RAP that does not contain deleterious material such as clay or organic material.

General Notes Sheet G
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Flex Base must meet the requirements of Item 247, Type A, Grade 1-2. Department Test Method Tex-
117-E will not be required.

Crushed concrete must meet the requirements of Item 247, Grade 1-2. Department Test Methods Tex-
116-E and Tex-117-E will not be required.

Place emulsified asphalt (SS-1, CSS-1, or CSS-1H) at an application rate of 0.25 gal/sq. yard.
Item 204: Sprinkling

Perform subsidiary sprinkling as required under various other items in accordance with the Item,
“Sprinkling.”

Sprinkling for dust control is subsidiary to the various bid items.
Item 210: Rolling

Use a medium pneumatic roller meeting the requirements of Item 210 as directed. This work is
subsidiary to the various bid items. On every asphalt shot, use a minimum of 3 pneumatic rollers or as
directed. Use approved rolling patterns. Successive asphalt shots will not be allowed until acceptable
rolling has been accomplished on the preceding asphalt shot.

Item 292: Asphalt Treatment (Plant-Mixed)

If using the iron ore topsoil as the primary aggregate, meaning 80 percent or more by weight of the total
mixture, the requirements for the water susceptibility test are waived.

Mixtures containing the iron ore topsoil are exempted from test methods TEX-217-F (Part I, separation
of deleterious material and Part 11, decantation test for coarse aggregate) and TEX-203-F (Sand
Equivalent Test).

Assume responsibility for proportioning the materials entering the asphalt mixture, regardless of the type
of plant used.

Furnish the mix designs for approval.

Compact the courses to a minimum density of 95 percent of the maximum density as determined using
test method TEX-126-E.

Item 305: Salvaging, Hauling, and Stockpiling Reclaimable Asphalt Pavement

Unless otherwise shown on the plans, RAP generated by this project will become the property of the
Contractor for use in the current construction project or in future projects.

Keep the removed depth as uniform as possible during each removal pass if the pavement depth being
removed is composed of different asphalt layers. Stockpile the RAP of differing types of quality
separately by its intended use such as for asphalt treatment, cement treatment, lime treatment, or asphalt
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concrete pavement (level up). Break, crush, or mill the stockpiled materials so that 100 percent passes
the 2-in. sieve.

Verify the depth of asphalt pavement to be removed before beginning the removal.
Item 351: Flexible Pavement Structure Repair
Use asphalt stabilized base for the base material.

For base repair, place the asphalt stabilized base in compacted lifts of 4 in. maximum, unless otherwise
directed.

Item 502: Barricades, Signs, and Traffic Handling

Use a traffic control plan for handling traffic through the various phases of construction. Follow the
phasing sequence unless otherwise agreed upon by the Area Engineer and the Project Manager. Ensure
this plan conforms to the latest “Texas Manual on Uniform Traffic Control Devices” and the latest
Barricade and Construction (BC) Standard Sheets.

Submit changes to the traffic control plan to the Area Engineer. Provide a layout showing the
construction phasing, signs, striping, and signalizations for changes to the original traffic control plan.

Furnish and maintain the barricades and warning signs, including the necessary temporary and portable
traffic control devices, during the various phases of construction. Place and construct these barricades
and warning signs in accordance with the latest “Texas Manual on Uniform Traffic Control Devices” for
typical construction layouts.

Cover work zone signs when work related to the signs is not in progress, or when any hazard related to
the signs no longer exists.

Keep the delineation devices, signs, and pavement markings clean. This work is subsidiary to the Item,
“Barricades, Signs, and Traffic Handling.”

Do not mount signs on drums or barricades, except those listed in the latest Barricades and Construction
standard sheets.

Use traffic cones for daytime work only. Replace the cones with plastic drums during nighttime hours.

Place positive barriers to protect drop-off conditions greater than 2 ft. within the clear zone that remain
overnight.

Do not reduce the existing number of lanes open to traffic except as shown on the following time
schedule:

One Lane Closure

General Notes Sheet [
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Day Daytime Closure Nighttime Closure | Restricted Hours Subject
Hours Hours to Lane Assessment Fee
Monday 7:00 AM - 6:00 PM Not Allowed N/A
Tuesday 7:00 AM - 6:00 PM Not Allowed N/A
Wednesday | 7:00 AM - 6:00 PM Not Allowed N/A
Thursday 7:00 AM - 6:00 PM Not Allowed N/A
Friday 7:00 AM - 6:00 PM Not Allowed N/A
Saturday Not Allowed* Not Allowed N/A
Sunday Not Allowed Not Allowed N/A

The above times are approved for the traffic control conditions listed. The Area Engineer may approve
other closure times if traffic counts warrant. The Area Engineer may reduce the above times for special
events.

* Saturday work will be allowed only with prior approval from the Area Engineer.

Use Uneven Lane Signs (CW 8-11) during resurfacing operations for elevation differences between
adjacent lanes of greater than 1 in.

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

All work and materials furnished with this item are subsidiary to the pertinent bid items except:
- Truck mounted attenuators payable under Item 6185-6002 and 6185-6005
- Law enforcement personnel payable under force account

All lane closures are considered subsidiary to the various bid items.
Item 504: Field Office and Laboratory

Furnish one Type A structure for the laboratory. Ensure the windows for the structure have burglar bars.

Furnish a Type D structure for the asphalt mix control laboratory for the Engineer’s exclusive use. In
addition to the requirements of this Item, “Field Office and Laboratory,” ensure this structure has a
minimum height of 8 ft. Also ensure it has a minimum of 400 sq. ft. of gross floor area suitable for
permanently located asphalt plants or 200 sq. ft. for temporarily located asphalt plants serving one
project. Partition the floor area into a minimum of 2 interconnected rooms, and provide each room with
an exterior door and a minimum of 2 windows. Construct the floor of sufficient strength to support the
testing equipment and with an impervious covering.
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Adequately air condition the Type D structure and furnish it with a minimum of one desk, 3 chairs, one
file cabinet, a telephone, and one built-in equipment-storage cabinet suitable for storing nuclear
equipment. Ensure the cabinet is a minimum of 3 ft. wide by 2 ft. deep by 3 ft. high and has a secure
lock. Provide the structure with a 240-volt electrical service entrance. Use a licensed electrician to
determine the service size and service entrance conductors. Provide a minimum service of four 120-volt
circuits with 20 amp breakers, and a maximum of 2 grounded convenience outlets per circuit and a
minimum of two 220-volt ovens with vents to the outside. Provide a structure with a minimum of 2
convenience outlets per wall and a utility sink with an adequate, clean potable water supply for testing.
Do not use space heaters to heat the structure. Use support blocks for the portable structures, tie them
down, and securely attach them to the ground.

Determine the asphalt content by the ignition method and meet the requirements of Section 504.2.2.4.1,
“Asphalt Content by Ignition Method” except provide a NEMA 6-50R (204/240 volt, 50 A) outlet
within 2.25 ft. of the ignition oven location.

If an asphalt mix plant is located at the project site, provide a Type D structure with the dimensions of a
Type C structure, at the project site to perform the asphalt mix quality control tests.

If a commercial source is used for the asphalt mix, provide a Type D structure with the dimensions of a
Type C structure, at the commercial source site to perform the asphalt mix quality control tests.

Equip each lab with a first aid kit and at least a 20 Ib. ABC type fire extinguisher. Also equip the labs
with an eye wash station. Provide equipment that meets the minimum OSHA requirements.

The above requirements are subsidiary to the various bid items.

Assume ownership of temporary chain link security fences.

Item 506: Temporary Erosion, Sedimentation and Environmental Controls

The use of hay bales is not permitted as Storm Water Pollution Prevention Plan (SWP3) measures.

Due to the nature of the work involved, a Storm Water Pollution Prevention Plan (SWP3) is not
required. However, if a SWP3 becomes necessary, it will be paid as extra work.

The Storm Water Pollution Prevention Plan (SWP3) consists of temporary erosion control measures
needed and provided for under this Item. The disturbed area is less than one acre and use of erosion
control measures is not anticipated. If physical conditions encountered at the job site require necessary
controls, BMP installation, maintenance, and removal will be paid as extra work on a force account
basis per Articles 4.4 and 9.7. Since the disturbed area is less than

5 acres, a “Notice of Intent” (NOI) is not required.

Use appropriate measures to prevent, minimize, and control the spill of hazardous materials in the
construction staging area. Remove and dispose of materials in compliance with State and Federal laws.
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Before starting construction, review with the Engineer the SWP3 used for temporary erosion control as
outlined on the plans. Before construction, place the temporary erosion and sedimentation control
features as shown on the SWP3.

Schedule the seeding or sodding work as soon as possible. The project schedule provides for a
vegetation management plan.

After completing earthwork operations, restore and reseed the disturbed areas in accordance with the
Department’s specifications for permanent or temporary erosion control.

Implement temporary and permanent erosion control measures to comply with the National Pollution
Discharge Elimination System (NPDES) general permit under the Clean Water Act.

Before starting grading operations and during the project duration, place the temporary or permanent
erosion control measures to prevent sediment from leaving the right of way.

Item 540: Metal Beam Guard Fence
Painting the timber posts is not required.

Use timber posts for galvanized steel metal beam guard fence, except for anchorage at turned down
ends.

Furnish and install wood blocks between the rail elements and the timber posts as detailed on the plans.
These block-outs are subsidiary to this bid Item.

The quantity of the metal beam guard fence is subject to change.

Provide a mow strip as shown on the plans, at metal beam guard fence locations, including any guardrail
end treatments.

Galvanize the rail elements supplied for this project by using a Type II Zinc Coating.

At locations requiring attachment of Metal Beam Guard Fence (MBGF) to concrete railing or concrete
traffic barrier, repair and fill any existing holes in the railing or barrier that are not in the correct location
for attaching the new MBGF. Perform this work in accordance with the Item, “Concrete Structure
Repair.” Existing anchor bolt holes that cannot be utilized must be filled with an epoxy grout before
drilling new holes. Then core-drill new holes in the correct locations and repair any resulting spalls at
no expense to the Department. This work is considered subsidiary to the MBGF transition section (Item
540).

Item 542: Removing Metal Beam Guard Fence
Remove and assume ownership of unsalvageable metal beam guard fence rail elements and posts.

Item 585: Ride Quality for Pavement Surfaces
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To eliminate the need for corrective action due to excessive deviations in the final surface layers,
exercise caution to ensure satisfactory profile results in the intermediate paving layers (mixture).

Milling will not be allowed as a corrective action for excessive deviations in the final surface layer of
hot-mix asphalt.

For asphalt mainlanes, use Surface Test Type B and Pay Adjustment Schedule 3.
Item 618: Conduit

When backfilling bore pits, ensure that the conduit is not damaged during installation or due to settling
backfill material. Compact select backfill in 3 equal lifts to the bottom of the conduit; or if using sand,
place it 2 in. above the conduit. Ensure backfill density is equal to that of the existing soil. Prevent
material from entering the conduit.

Construct bore pits a minimum of 5 ft. from the edge of the base or pavement. Close the bore pit holes
overnight.

Unless otherwise shown on the plans, install underground conduit a minimum of 24 in. deep. Install the
conduit in accordance with the latest National Electrical Code (NEC) and applicable Department
standard sheets. Place conduit under driveways or roadways a minimum of 24 in. below the pavement
surface. If using casing to place bored conduit, the casing is subsidiary to the conduit.

Item 620: Electrical Conductors

Test each wire of each cable or conductor after installation. Incomplete circuits or damage to the wire or
the cable are cause for immediate rejection of the entire cable being tested. Remove and replace the
entire cable at no expense to the Department. Also test the replacement cable after installation.

When pulling cables or conductors through the conduit, do not exceed the manufacturer’s recommended
pulling tensions. Lubricate the cables or conductors with a lubricant recommended by the cable
manufacturer.

For both transformer and shoe-base type illumination poles, provide double-pole breakaway fuse holders
as shown on the Department’s Construction Division (CST) material producers list. Check the latest link
on the Department’s website for this list. The category is “Roadway Illumination and Electrical
Supplies.” The fuse holder is shown on the list under Items 610 and 620. Provide 10 Amp time delay
fuses.

Ensure that circuits test clear of faults, grounds, and open circuits.
Split bolt connectors are allowed only for splices on the grounding conductors.

For Roadside Flashing Beacon Assemblies (Item 685) and Pedestal Pole Assemblies (Item 687) within
the project, provide single-pole breakaway disconnects as shown on the Construction Division (CST)
material producers list. Check the latest link on the Department’s website for this list. The category is
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“Roadway Illumination and Electrical Supplies.” The fuse holder is shown on the list under Item 685.
For underground (hot) conductors, install a breakaway connector with a dummy fuse (slug). Provide
dummy fuse (slug). For grounded (neutral) conductors, install a breakaway connector with a white
colored marking and a permanently installed dummy fuse (slug).

For electrical licensing and electrical certification requirements for this project, see Item 7 of the
Standard Specifications and any applicable special provisions to Item 7.

Item 624: Ground Boxes

The ground box locations are approximate. Alternate ground box locations may be used as directed, to
avoid placing in sidewalks or driveways.

Ground metal ground box covers. Bond the ground box cover and ground conductors to a ground rod
located in the ground box and to the system ground.

Ground the existing metal ground box covers as shown on the latest standard sheet ED (4)-14.

During construction and until project completion, provide personnel and equipment necessary to remove
ground box lids for inspection. Provide this assistance within 24 hours of notification.

Construct concrete aprons in accordance with the latest standard sheet ED (4)-14. Make the depth of the
concrete apron the same as the depth of the ground box, except for Type 1 and Type 2 ground boxes. For
Type 1 or Type 2 ground boxes, construct the concrete apron in accordance with details shown on the
“Ground Box Details Installations” standard

Item 662: Work Zone Pavement Markings

At the end of each workday, mark roadways that remain open to traffic during construction operations
with standard pavement markings, in accordance with the latest “Texas Manual on Uniform Traffic
Control Devices.”

Do not use raised pavement markers as optional work zone pavement markings on final asphalt surfaces.

For transition lane lines and detour lane lines, use raised pavement markers as shown for solid lines on
the latest Barricade and Construction standard sheet for “Work Zone Pavement Marking Details.”

Item 662: Work Zone Pavement Markings
Item 666: Reflectorized Pavement Markings

Use Type III glass beads for thermoplastic and multipolymer pavement markings.
Use a 0.100 in. (100 mil) thickness for thermoplastic pavement markings, measured to the top of the
thermoplastic, not including the exposed glass beads.

Use a 0.022 in. (22 mil) thickness for multipolymer pavement markings, measured to the top of the
multipolymer, not including the exposed glass beads.
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For roadways with asphalt surfaces to be striped with work zone or permanent thermoplastic markings,
the Contractor has the option to apply paint and beads markings for a maximum 30-day period until
placing the thermoplastic markings, or until starting the succeeding phase of work on the striped area.
Maintain the paint and beads markings, at no expense to the Department, until placing the thermoplastic
markings or starting the succeeding phase of work on the striped area. The work zone markings,
whether paint and beads or thermoplastic, are paid under the Item, “Work Zone Pavement Markings”
and the markings are paid for only once for the given phase of construction.

If using paint and bead markings as described above, purchase the traffic paint from the open market.

If the Type II markings become dirty and require cleaning by washing, brushing, compressed air, or
other approved methods before applying the Type I thermoplastic markings, this additional cleaning is
subsidiary to the Item, “Reflectorized Pavement Markings.”

Establish the alignment and layout for work zone striping and permanent striping.
Stripe all roadways before opening them to traffic.

Place pavement markings under these items in accordance with details shown on the plans, the latest
“Texas Manual on Uniform Traffic Control Devices,” or as directed.

When design details are not shown on the plans, provide pavement markings for arrows, words, and
symbols conforming to the latest “Standard Highway Sign Designs for Texas” manual.

Item 672: Raised Pavement Markers

If other operations are complete on the project and if the curing time period is not yet elapsed, the
contract time will be suspended until the curing is done.

Before placing the raised pavement markers on concrete pavement, blast clean the surface using an
abrasive-blasting medium. This work is subsidiary to the Item, “Raised Pavement Markers.”

Provide epoxy adhesive that is machine-mixed or nozzle-mixed and dispensed. Equip the machine or
nozzle with a mechanism to ensure positive mix measurement control.

Item 678: Pavement Surface Preparation for Markings

Do not blast clean asphalt concrete pavement. Clean asphalt concrete pavement as required under the
applicable specifications or as directed.

On new concrete pavement or on existing concrete pavement when placing a new stripe on a new
location, remove the curing compounds and contamination from the pavement surface by flail milling or
as directed. In addition, air-blast the surface with compressed air just before placing the new stripe.
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On existing concrete pavement when placing a new stripe on an existing location, after removing the
existing stripe under the Item, “Eliminating Existing Pavement Markings and Markers,” air-blast the
surface with compressed air just before placing the new stripe.

Do not clean concrete pavement by grinding.

Item 3076: Dense-Graded Hot Mix Asphalt
Taper the asphalt concrete pavement at the beginning and ending points.
Use a maximum 6H:1V slope for the asphalt concrete pavement edge.

Where the 6H:1V ACP edge taper extends over onto the unsurfaced shoulders, blade off the loose
existing shoulder material to provide a solid base for the outside taper edge. After placing the ACP
overlay, blade this material back against the edge taper. This work is subsidiary to the various bid items.

The stockpile will be the point of sampling of coarse aggregate for test method TEX-217-F (Part I,
decantation).

Place the asphalt concrete pavement in courses as shown on the typical sections.

Do not use petroleum-based solvents in the beds of hot mix asphalt delivery vehicles.
Dilution of tack coat is not allowed.

Do not use Surface Aggregate Classification (SAC) C for this project.

For determining the Asphalt Content, only ignition ovens will be allowed.

The tack coat rate shown on the “Basis of Estimate” is an average rate for calculating tack coat
quantities. Vary the rate based on the pavement conditions and other factors such as manufacturer’s
recommendations and weather.

Item 6185: Truck Mounted Attenuator (TMA) and Trailer Attenuator (TA)

A shadow vehicle with Truck Mounted Attenuators (TMAs) or Trailer Attenuators (TAs) is required as
shown on the appropriate Traffic Control Plan (TCP) sheets. TMAs/TAs must meet the requirements of
the Compliant Work Zone Traffic Control Device List.

Level 3 Compliant TMAs/TAs are required for this project.
A total of one (1) shadow vehicle with a TMA/TA is required for the work with the exception of
Pavement Marking Operations. The Contractor is 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 on the
project.
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A total of three (3) shadow vehicles with a TMA/TA are required for Pavement Marking Operations.
The Contractor is 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 on the project.

Item 6306: Video Imaging Vehicle Detection System

Once the contract has been executed or during the kick-off meeting, the engineer or his/her
representative will coordinate or arrange for the VIVDS equipment to be provided by the Department.

The engineer or his/her representative will coordinate the ordering of the VIVDS equipment by using
the force account. Engineer or his/her representative will contact Arnold Trevino at (713) 866-7101 to

order the VIVDS equipment.

Basis of Estimate

Item Description Limit and Rate Unit
134 | Backfilling Pavement Edges STA
e Asphalt Emulsion 0.25 Gal./ Sq. Yd.
292 | Asphalt Treatment (Plant-Mixed) 110 Lb./Sq. Yd.-In. TON
e Asphalt 5 % by weight
e Aggregate 95 % by weight
3076 | Dense-Graded Hot Mix Asphalt 110 Lb./Sq. Yd.-In. TON
e Asphalt 6 % by weight
e Aggregate 94 % by weight
Tack Coat GAL
e Applied on new HMA 0.06 Gal. / Sq. Yd.
e Applied on Existing HMA 0.09 Gal. / Sq. Yd.
e Applied on Milled HMA 0.11 Gal. /' 8q. Yd.
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Texas
Department
of Transportation

CONTROLLING PROJECT ID 6425-90-001

Estimate & Quantity Sheet

DISTRICT Houston
HIGHWAY FM1236

CONTROL SECTION JOB 6425-90-001
PROJECT ID A00191770
COUNTY Fort Bend TOTAL EST. -ll—:cl)l\}-:ll_-
HIGHWAY FM1236
ALT BID CODE DESCRIPTION UNIT EST. FINAL
104-6054 REMOVING CONCRETE(MOW STRIP) LF 946.000 946.000
134-6004 BACKFILL (TY A OR B) STA 244.000 244.000
305-6015 SALV, HAUL & STKPL RCL APH PV (1 1/2") SY 112,934.000 112,934.000
351-6002 FLEXIBLE PAVEMENT STRUCTURE REPAIR(6") SY 1,000.000 1,000.000
432-6045 RIPRAP (MOW STRIP)(4 IN) cY 40.880 40.880
500-6001 MOBILIZATION LS 1.000 1.000
502-6001 BARRICADES, SIGNS AND TRAFFIC HANDLING MO 4.000 4.000
533-6003 RUMBLE STRIPS (SHOULDER) ASPHALT LF 22,477.000 22,477.000
533-6004 RUMBLE STRIPS (CENTERLINE) ASPHALT LF 22,692.000 22,692.000
540-6001 MTL W-BEAM GD FEN (TIM POST) LF 525.000 525.000
540-6006 MTL BEAM GD FEN TRANS (THRIE-BEAM) EA 4.000 4.000
542-6001 REMOVE METAL BEAM GUARD FENCE LF 625.000 625.000
544-6001 GUARDRAIL END TREATMENT (INSTALL) EA 6.000 6.000
544-6003 GUARDRAIL END TREATMENT (REMOVE) EA 6.000 6.000
618-6053 CONDT (PVC) (SCH 80) (3") LF 5.000 5.000
618-6074 | CONDT (RM) (3") LF 5.000 5.000
620-6007 ELEC CONDR (NO.8) BARE LF 10.000 10.000
624-6010 GROUND BOX TY D (162922)W/APRON EA 1.000 1.000
658-6011 INSTL DEL ASSM (D-SW)SZ 2(WC)GND(BI) EA 2.000 2.000
658-6061 INSTL DEL ASSM (D-SW)SZ 1(BRF)GF2 EA 22.000 22.000
658-6069 INSTL DEL ASSM (D-SW)SZ (BRF)CTB (BR) EA 6.000 6.000
662-6004 WK ZN PAV MRK NON-REMOV (W)4"(SLD) LF 120,544.000 120,544.000
662-6014 | WK ZN PAV MRK NON-REMOV (W)12"(SLD) LF 772.000 772.000
662-6016 WK ZN PAV MRK NON-REMOV (W)24"(SLD) LF 724.000 724.000
662-6032 WK ZN PAV MRK NON-REMOV (Y)4"(BRK) LF 11,318.000 11,318.000
662-6034 WK ZN PAV MRK NON-REMOV (Y)4"(SLD) LF 31,224.000 31,224.000
666-6042 REFL PAV MRK TY | (W)12"(SLD)(100MIL) LF 386.000 386.000
666-6048 REFL PAV MRK TY | (W)24"(SLD)(100MIL) LF 362.000 362.000
666-6309 RE PM W/RET REQ TY | (W)6"(SLD)(100MIL) LF 60,272.000 60,272.000
666-6318 RE PM W/RET REQ TY I (Y)6"(BRK)(100MIL) LF 5,659.000 5,659.000
666-6321 RE PM W/RET REQ TY | (Y)6"(SLD)(100MIL) LF 15,612.000 15,612.000
672-6009 REFL PAV MRKR TY II-A-A EA 477.000 477.000
3076-6042 | D-GR HMA TY-D SAC-B PG70-22 TON 9,422.000 9,422.000
3076-6066 | TACK COAT GAL 12,586.000 12,586.000
6185-6002 | TMA (STATIONARY) DAY 47.000 47.000
6185-6005 | TMA (MOBILE OPERATION) DAY 13.000 13.000
6306-6009 | VIVDS PROSR SYS (INSTALL ONLY) EA 1.000 1.000
TXDOTCO N N ECT Report Generated By: txdotconnect_internal_ext
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& Quantity Sheet

COUNTY Fort Bend

a Estimate
Texas CONTROLLING PROJECT ID 6425-90-001 DISTRICT Houston
y L
CONTROL SECTION JOB 6425-90-001
PROJECT ID A00191770
COUNTY Fort Bend TOTAL EST. -ll—:(I)I\T:II__
HIGHWAY FM1236
ALT BID CODE DESCRIPTION UNIT EST. FINAL
6306-6010 VIVDS CAM ASSY (INSTALL ONLY) EA 4.000 4.000
6306-6012 VIVDS CABLING (INSTALL ONLY) LF 505.000 505.000
TXxDOTCONNECT
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* LOCATIONS OF BASE REPAIR HAVE NOT BEEN SHOWN ON THE LAYOUTS BUT WILL BE DETERMINED BY THE ENGINEER IN THE FIELD.

** ITEM IS MEASURED BY EACH ROADBED INCLUDING BOTH SIDE SHOULDER.

SHEET 1 OF 2

Item_Code 104-6054 | 134-6004 305-6015 351-6002 * 432-6045 |533-6003 **| 533-6004 540-6001 | 540-6006 542-6001
REMOVE BACKFILL | SALV, HAUL | FLEX PAV RIPRAP RUMBLE RUMBLE MBGF MTL-THRIE REMOVE
CONCRETE | (TY AORB) |& STKPL RCL STRUCT (MOWSTRIP)| STRIPS STRIPS (woobD 541-BEA MBGF
Descroption (MOW APH PV REPAIR (4") (SHOULDER) | (CENTERLINE POST) M GD FEN
STRIP) (1.5") (6") ASPHALT ) (TIRDST)
ASPHALT
Unit LF STA SY SY cYy LF LF LF EA LF
Roadway &
Pavement From To
Marking Sheets Sta. Sta.
10f14 0+12.81 21+00.00 412 18.00 7421 17.80 1,887 2087 300 300
20f 14 21+00.00 43+00.00 367 18.00 9419 15.86 1,930 1930 112.50 4 162.50
30f14 43+00.00 65+00.00 167 20.00 8072 7.22 2,080 2200 112.50 162.50
40f14 65+00.00 87+00.00 21.50 7905 2,200 2200
50f14 87+00.00 | 109+00.00 21.00 8232 2,080 1980
6of 14 109+00.00 | 131+00.00 19.50 8124 2,050 1895
70f 14 131+00.00 | 153+00.00 21.50 7822 2,050 2200
8of14 153+00.00 | 175+00.00 21.50 7822 2,200 2200
9of 14 175+00.00 | 197+00.00 21.00 7905 2,200 2200
100f 14 197+00.00 | 219+00.00 21.00 7822 2,200 2200
11 of 14 219+00.00 | 241+00.00 21.00 7993 1,600 1600
12 of 14 241+00.00 | 263+00.00 20.00 8124
13 0of 14 263+00.00 | 285+00.00 9301
14 of 14 285+00.00 | 288+31.00 6971
000+00.00 | 012+81.25
TOTAL 946 244.00 112,934 1,000 40.88 22,477 22,692 525 4 625
SUMMARY OF
ROADWAY QUANTITIES
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Item_Code 544-6001 544-6003 658-6011 658-6061 658-6069 3076-6042 | 3076-6066 6185-6002 | 6185-6005
Descroption GUARDRAIL| GUARDRAIL| INSTLOM INSTA DEL INSTA DEL | D-GRHMA | TACK COAT TMA TMA
END END ASSM | ASSM (D-SW) |ASSM (D-SW)| TY-D SAC-B (STATIONARY)| (MOBILE)
TREATMENT|TREATMENT| (OM-2Y)(W | SZ1 (BRF) Sz1 (BRF) | PG70-22
(INSTALL) | (REMOVE) | C)GND GF2 CTB
Unit EA EA EA EA EA Ton || GAL DAY DAY
Roadway &
Pavement From To
Marking Sheets Sta. Sta.
10f14 0+00.00 21+00.00 2 2 9 631 842
20f14 21+00.00 43+00.00 2 2 1 11 6 706 942
30f14 43+00.00 65+00.00 2 2 1 2 676 902
40f 14 65+00.00 87+00.00 653 871
5 of 14 87+00.00 109+00.00 686 915
60of14 109+00.00 | 131+00.00 694 925
7 of 14 131+00.00 | 153+00.00 652 870
8of14 153+00.00 | 175+00.00 651 868
9of 14 175+00.00 | 197+00.00 665 887
10 of 14 197+00.00 | 219+00.00 660 880
11 of 14 219+00.00 | 241+00.00 672 896
12 of 14 241+00.00 | 263+00.00 713 973
13 of 14 263+00.00 | 285+00.00 810 1080
285+00.00 | 288+31.00 552 735
140114 | 500+00.00 | 012+81.25
TOTAL 6 6 2 22 6 9,422 12,586 47 10
SUMMARY OF
ROADWAY QUANTITIES
SHEET 2 OF 2
g® CONT | SECT JOB HIGHWAY
6425 90 001 FM 1236
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Items Codes 0662-6004 0662-6014 0662-6016 | 0662-6032 | 0662-6034 | 0666-6042 | 0666-6048 | 0666-6309 | 0666-6318 | 0666-6321 | 0672-6009
WK ZN WK ZN WK ZN WK ZN WK ZN REFL PAV | REFL PAV RE PM RE PM RE PM REFL PAV
PAV MRK PAV MRK PAV MRK PAVMRK | PAVMRK | MRKTYI | MRKTYI W/RET W/RET W/RET MRK
NON-REMOVE/NON-REMOVE|NON-REMOVE NON- NON- (W)(12") | (W)(24") | REQTYI REQTY I REQTY I TY lI-A-A
Description (W)(4") (w)(12") (W)(24") REMOVE | REMOVE (SLD) (SLD) (W)(6") (Y)(6") (Y)(6")
(SLD) (SLD) (SLD) (Y)(4") (Y)(4") (100 MIL) | (100 MIL) (SLD) (BRK) (SLD)
(BRK) (SLD) (100 MIL) | (100 MIL) | (100 MIL)
Unit LF LF LF LF LF LF LF LF LF LF EA
Roadway
&
Pavement | From Sta.| To Sta.
Marking
Sheets
1 of 14 0+00.00 | 21+00.00 8494 64 944 3840 32 4247 472 1920 46
20f 14 21+00.00 | 43+00.00 8800 1100 4400 550 28
30f14 43+00.00 | 65+00.00 8800 44 1100 160 22 4400 550 80 28
4 of 14 65+00.00 | 87+00.00 8800 20 1100 80 10 4400 550 40 28
50f 14 87+00.00 | 109+00.00 8800 66 250 6184 33 4400 125 3092 47
6of14 | 109+00.00| 131+00.00 8800 7976 4400 3988 46
7 of 14 131+00.00| 153+00.00 8800 480 4920 4400 240 2460 43
8of14 | 153+00.00, 175+00.00 8800 1100 4400 550 28
9o0f14 | 175+00.00, 197+00.00 8800 1100 4400 550 28
10 of 14 | 197+00.00| 219+00.00 8800 1100 4400 550 28
110f 14 | 219+00.00| 241+00.00 8800 42 1100 21 4400 550 28
12 of 14 | 241+00.00| 263+00.00 8800 80 1100 288 40 4400 550 144 28
130f 14 | 263+00.00 | 285+00.00 8800 176 844 1800 88 4400 422 900 33
14 of 14 | 285+00.00 288+31.00 6450 772 232 5976 386 116 3225 2988 38
000+00.00| 012+81.25
| TOTAL 120,544 772 724 11,318 31,224 386 362 60,272 5,659 15,612 477
SUMMARY OF
PAVEMENT MARKING
QUANTITIES

©2023
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BARRICADE AND CONSTRUCTION (BC) STANDARD SHEETS GENERAL NOTES:

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

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

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

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.

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.

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

"A Policy on Geometric Design of Highways and Streets,” the TxDOT "Roadway
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
adjacent project is completed first, the Contractor shall erect the
necessary warning signs as shown on these sheets, the TCP sheets or as
directed by the Engineer. The BEGIN ROAD WORK NEXT X MILES sign shall be
revised to show appropriate work zone distance.

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

@

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

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

10. Where highway construction or maintenance work is being undertaken, other
than mobile operations as defined by the Texas Manual on Uniform Traffic
Control Devices, CSJ limit signs are required. CSJ limit signs are shown
on BC(2). The OBEY WARNING SIGNS STATE LAW sign, STAY ALERT TALK OR TEXT
LATER and the WORK ZONE TRAFFIC FINES DOUBLE sign with plaque shall be
erected in advance of the CSJ limits. 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 limit 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.

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

WORKER SAFETY NOTES:

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

the requirements of ISEA "American National Standard for High-Visibility
Apparel,” or equivalent revisions, and labeled as ANSI 107-2004 standard
performance for Class 2 or 3 risk exposure. Class 3 garments should be
considered for high traffic volume work areas or night time work.

Except in emergency situations, flagger stations shall be illuminated
when flagging is used at night.

COMPLIANT WORKZONE TRAFFIC CONTROL DEVICES

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

Work zone traffic control devices shall be compliant with the Manual for
Assessing safety Hardware (MASH).

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

COMPLIANT WORK ZONE TRAFFIC CONTROL DEVICES LIST (CWZTCD)

DEPARTMENTAL MATERIAL SPECIFICATIONS (DMS)

MATERIAL PRODUCER LIST (MPL)

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

STANDARD HIGHWAY SIGN DESIGNS FOR TEXAS (SHSD)

TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (TMUTCD)

TRAFFIC ENGINEERING STANDARD SHEETS

SHEET 1 OF 12

=t

I Texas Department of Transportation

Traffic
Safety
Division
Standard

GENERAL NOTES
AND REQUIREMENTS

BC(1)-21

BARRICADE AND CONSTRUCTION

FILE

bc-21.dgn
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TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING

T-INTERSECTION BEGIN
ROAD WORK % ¥ 620-9TP WORK
- ZONE
<= NEXT X MILES SPACING
NEXT X MILES > TRAFFIC SIZE
ROAD WORK (Optional X ¥ R20-5T FINES
see Note G20-1aT Cw20-1D
620-2 DOUBLE ; ) .
# ey / / % % R20-537P [ i o Conventional | Expressway/ peca | spac o
ROAD WORK umoer Road Freeway pee pacing
‘i % o’ O END <3 NEXT X MILES or Series nx"
b - " X %G620-2bT | WORK ZONE 620-1bTL
CROSSROAD X SN\ X K X ' 4 Feet
S cw20 MPH (Apprx.)
X X X < ' X w2l 30 120
k 4 - INTERSECTED 1 Block - City 1000'-1500" - Hwy cw22 48" x 48" 48" x 48"
§, ROADWAY ‘ 1000-1500' - Hwy => 1 Block - City cw23 35 160
! ! > cw2s 40 240
ROAD WORK \ » N\
<= NEXT X MILES 620-157R | [ROAD WORK cwi, cwz2 al =
NEXT X MILES <> - NEXT X MILES = 0 csJ B | [ ' ’ 50 400
620-1T / pin Limit WORK ZONE | (20257 % % cwr, cws, 36" x 36" 48" x a8 2
e BEGIN T A ¥ - cwo, cwil, 55 500
20-2 - ROAD WORK
1 and 4) 620-2 WORK 620-T | AUy Miles = cwi4 60 600 2
* % G20-9TP ZONE
NAME - Y 65 700 2
May be mounted on back of "ROAD WORK AHEAD'(CW20-1D) sign with approval of Engineer. TRAFFIC 620-6T ADDREsS / CW3, cw4, >
(See note 2 below) % % R20-5T DE)I”EBSLE coNSTTn‘ZETuR W5, CW6, 48" x 48" 48" x 48" 70 800
1. The typical minimum signing on a crossroad approach should be a "ROAD WORK AHEAD" (CW20-1D)sign and a R20-547p | END Cws8-3, 75 900 2
(G20-2) ’.’END ROAD WORK" sign, un/es‘5 noted otherwise in plans. ‘ KK R20-52 ARE PRESENT | cwio, cwiz 80 1000 2
2. The Engineer may use the reduced size 36" x 36" ROAD WORK AHEAD (CW20-1D) sign mounted back to back 5202 5
with the reduced size 36" x 18" "END ROAD WORK'(G20-2) sign on low volume crossroads (see Note 4 under B * *
"Typical Construction Warning Sign Size and Spacing"). See the "Standard Highway Sign Designs for
Texas" manual for sign details. The Engineer may omit the advance warning signs on low volume % . . .
crossroads. The Engineer will determine whether a road is low volume as per TMUTCD Part 5. This CS5J LIMITS AT T-INTERSECTION For typical sign spacings on divided ”’Qhwaysr expressways and.freeways,
information shall be shown in the plans see Part 6 of the "Texas Manual on Uniform Traffic Control Devices"
3. Based on existing field conditions, the Engineer/Inspector may require additional signs such as FLAGGER 1. The Engineer will determine the types and location of any additional traffic control devices, (TMUTCD) typical application diagrams or TCP Standard Sheets.
AHEAD, LOOSE GRAVEL, or other appropriate signs. When additional signs are required, these signs will such as a flagger and accompanying signs, or other signs, that should be used when work is » o
be considered part of the minimum requirements. The Engineer/Inspector will determine the proper being performed at 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 Plan sheets or the Work work area and/or distance between each additional sign.
Zone Standard Sheets. 2. If construction closes the road at a T-intersection, the Contractor shall place the "CONTRACTOR
4. The "ROAD WORK NEXT X MILESG20-1aT)sign shall be required at high volume crossroads to advise NAME'(G20-6T) sign behind the Type 3 Barricades for the road closure (see B((10) also) GENERAL NOTES
motorists of the length of construction in either direction from the intersection. The Engineer The ROAD”WQRK NEXT X MILES" left arrOW(GZO—JbT‘L) fand ROAD WORK NEXT X MILES" right arrow 1. Special or larger size signs may be used as necessary.
will determine whether a roadway is considered high volume. (G20-1bTR)" signs shall be replaced by the detour signing called for in the plans.
5. Additional traffic control devices may be shown elsewhere in the plans for higher volume crossroads. 2. Distance between signs should be increased as required to have 1500 feet
6. When work occurs in the intersection area, appropriate traffic control devices, as shown elsewhere in advance warning.
the plans or as determined by the Engineer/Inspector, shall be in place.
3. Distance between signs should be increased as required to have 1/2 mile
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING AT THE CSJ LIMITS or more advance warning.
WORK AREAS IN MULTIPLE LOCATIONS WITHIN CSJ LIMITS L <> |
- ' X ¥G620-9Tp |BEGIN 4. 36" x 36" "ROAD WORK AHEAD" (CW20-1D)signs may be used on low volume
SPEED ‘ZA:)?\IR;EK crossroads at the discretion of the Engineer as per TMUTCD Part 5. See
BEGIN Do ROAD LIMIT TRAFFIC STAY ALERT OBEY Note 2 under "Typical Location of Crossroad Signs".
% %620-5T | ROAD WORK | cyy1-a1 raop | NoT WORK ¥ KR20-5T | pgs WARNING
NEXT X MILES - UBLE SIGNS . Only diamond shaped warning sign sizes are indicated.
VT |pAss AHEAD DOUB 5. Only d d shaped dicated
CW20-1D NAME appropriate) STATE LAW
R20-5aTP | wé'saesons . . . .
CW1-4R % % 620-6T ADcD;vESS CWI3-1P | new CW20-1D R2-1% % \X* 0 TALK OR TEXT LATER 6. See sign size listing in "TMUTCD", Sign Appendix or the "Standard Highway
Z\Vlggf st 620-10T % R20-3T % % Sign Designs for Texas" manual for complete list of available sign design
X X ) CONTRACTOR :
X Type 3 Barricade or X X X X X X X sizes
upuy\ CWI3-1P . o
channelizing devices
| I// A o o000 4 » d4 4 4 d 4 4 q4
‘: L// / // < LEGEND
nnnoeunnnnn ol &
T o 5000 _ —_— _— —_— —_— —_— Type 3 Barricade
/ => /f ; < | fe / . [ =
7 ao ot 7 2o o — O O O | channelizing Devices
WORK 5
3 => YORK, = | Beginning of SPEED | _
— Z NO-PASSING R2-1 | umIT Sign
Channel/zmg 7/ line should WORK ZONE | 620267 % %
3X Devices CSJ Limit b END hou <><>
coordinate XX See Typical Construction
When extended distances occur between minimal work spaces, the Engineer/Inspector should ensure additional with sign Warning Sign Size and
"ROAD WORK AHEAD"(CW20-1D)signs are placed in advance of these work areas to remind drivers they are still 620-2 % % location NOTES X Spacing chart or the
within the project limits. See the applicable TCP sheets for exact location and spacing of signs and TMUTCD for sign
channelizing devices. The Contractor shall determine the appropriate distance spacing requirements.
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM OF THE CSJ LIMITS BEGIN to be placed on the G20-1 series signs and "BEGIN ROAD
WORK NEXT X MILES"(G20-5T)sign for each specific project. SHEET 2 OF 12
| >l X XG620-9TP ‘Q’g’:‘g 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. gﬁo Traffic
ROAD * % 620-5T RNOEQPX‘QIII?EQK LUMIT | 5 TRAFFéC @ WARNING No decimals shall be used. [jglif;‘g/n
R20-5T | FINE SIGNS I 1
CLOSED CWi-al e DOUBLE ) . ; ) Texas Department of Transportation Standard
R11-2 aae XX ALK OR TEXT LATER STATE LAW [0 The "BEGIN WORK ZONE'(G20-9TP) and "END WORK ZONE" (G20-2bT)
Type 3 X XG20-6T ar ¥ ¥ R20-5aTP | woniers shall be used as shown on the sample layout when advance
cWi-6 ) STATE _ ARE PRESENT 620-10T R20-3T . . F .
Barricade or CWi13-1P XX T CONTRACTOR R2-1 X X % signs are required outside the CSJ Limits. They inform the
channelizing e CW20-1E motorist of entering or leaving a part of the work zone
devices \ lying outside the CSJ Limits where traffic fines may double BARRICADE AND CONSTRUCTION
. X X X X X X if workers are present.
/ - - - - o - PROJECT LIMIT
L ¥ % CSJ limit signing is required for highway construction and
\ I maintenance work, with the exception of mobile operations.
d % e e e e e e e e — <> Area for placement of "ROAD WORK AHEAD" (CW20-1D)sign BC 2 2]
Channelizing \ CSJ Limit = and other signs or devices as called for on the Traffic ( )'
Y T £? Devices Control Plan. FILE bc-21.dgn on: TxDOT |CK TXDOT |ow: TxDOT | ck: TxDOT
R2-1 November 2002 onr J v
WORK ﬂ/ END k—ﬂh\ SL'T;E'D <><> Contractor will install a regulatory speed limit sign at Oruoor Zii?;:zg Sl i e
e -ROAD WORK D the end of the work zone. E 6425| 90 001 M 1236
X X WORK ZONE | 620257 % % 9-07 8-14 pIST county SHEET NO.
020-2 % % 713 5-21 HOU| _ FORT BEND 18
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TYPICAL APPLICATION OF WORK ZONE SPEED LIMIT SIGNS

Work zone speed limits shall be regulatory, established in accordance with the "Procedures for Establishing Speed Zones,"
and approved by the Texas Transportation Commission, or by City Ordinance when within Incorporated City Limits.

Reduced speeds should only be posted in the vicinity

Sgning shoun for csJ of work activity and not throughout the entire project. g o e o,
See BC(2) for LIMITS Regulatory work zone speed signs (R2-1) shall be removed See BC(2) for LIMITS
additional advance i i additional advance
signing. or covered during periods when they are not needed. signing.

|O |o |o\\\\ |O ARNY ANNNNNY |O |o |O§\\\\\\\§§\\ |O \ N
See General See General
(750" - 1500') Note 4 See General Note 4 (750' - 1500) Note 4
| |
WORK
G20-5aP
SPEED ZONE
LIMIT 2 WORK | 520-50p SPEED SPEED
SPEED ZONE SPEED LIMIT WORK WORK
l 0 (% SPEED LIMIT ZONE | 620-5ap ZONE | 620-5ap il
_ R2-1
R2-1 LIMIT 6 O 7 O R2-1 SPEED SPEED [4 0 R2-1

60 R2-1 60 R2-1

Cw3-5 6 0 R2-1

GUIDANCE FOR USE:

LONG/INTERMEDIATE TERM WORK ZONE SPEED LIMITS GENERAL NOTES

This type of work zone speed limit should be included on the design of 1. Regulatory work zone speed limits should be used only for sections of construction

the traffic control plans when restricted geometrics with a lower design
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)

¢) 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 limit signs
should remain in place.

SHORT TERM WORK ZONE SPEED LIMITS

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

projects where speed control is of major importance.

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

mounting height.

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

for each direction of travel.

4. Frequency of work zone speed limit signs should be:

0.2 to 2 miles
0.2 to 1 mile

40 mph and greater
35 mph and less

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

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

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

"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.

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

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

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

SHEET 3 OF 12

the traffic control plans when workers or equipment are not behind concrete A Law enforcement. A Traffic
parrier, when work activity is within 10 feet of the traveled way or actually B. Flagger stationed next to sign. I§ ) DS;;‘;%
in the traveled way. C. Portable changeable message sign (PCMS). Texas Department of Transportation | stapdard

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)).

D. Low-power (drone) radar transmitter.
E. Speed monitor trailers or signs.

9. Speeds shown on details above are for illustration only.

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

10.For more specific guidance concerning the type of work, work zone
conditions and factors impacting allowable regulatory construction speed
zone reduction see TxDOT form #1204 in the TxDOT e-form system.

BC(3)-

21

BARRICADE AND CONSTRUCTION
WORK ZONE SPEED LIMIT

FILE bc-21.dgn on: TxDOT |CK TxDOT |ow: TxDOT | ck: TxDOT
@TXDOT November 2002 CONT | SECT 108 HIGHWAY
907 8 ;;V’S’DNS 6425 90 001 FM 1236
DIST COUNTY SHEET NO.
713 ol HOU FORT BEND 19
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12" min.

TYPICAL MINIMUM

CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS

* When placing skid supports on unlevel ground, the leg post lengths must be adjusted so the sign appears straight and plumb.
Objects shall NOT be placed under skids as a means of leveling.

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

P
ROAD minimum ROAD
from WORK
AHEAD 6 curb AHEAD
S v, & |
= = min.
g N
S f 5
% 7.0" min. > . =
z| o0 A x’9,0’ max. s 6 or 70" min. 3 1 L 7.0' min.
= RN 2 Jreater 9.0" max. AN ( 9.0' max. 'S X
L l N ,
N NzZz7mm——0 || l 2z
3 3
7 N 7 A
Paved SR M‘w Paved S///\\\///§\% ; e
shoulder ” shoulder 7 % \%{=
7S
S

”

N I-—

L6.0" min.

|@@@BLE
vobitns

ARE PRESENT

l Support
shall not
W@R'K_ -T_ protrude
Z@NE above sign
—y
TRAFFIC) oo
hall
Srjtrundoe[
FINES b
above sign

Sign supports shall
extend more than
1/2 way up the
back of the sign

substrate.

FRONT ELEVATION

Wood, metal or

Fiber Reinforced Plastic

ATTACHMENT FOR SIGN SUPPORTS

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

of at least the same gauge material.

Attachment to wooden supports

will be by bolts and nuts

sign supports

or screws. Use TxDOT's or
manufacturer's recommended
procedures for attaching sign
substrates to other types of

Nails shall NOT
be allowed.

Each sign

= N -
!A\\\\\\\\\\\\\\\\»\\\\\\\\\\\\\\\\\\\\\\'\\\\\\\\\\\v a\

SIDE ELEVATION
Wood

shall be attached
directly to the sign
support. Multiple
signs shall not be
joined or spliced by
any means. Wood
supports shall not be
extended or repaired
by splicing or
other means.

GENERAL NOTES FOR WORK ZONE SIGNS

1
2
3.
4. All signs shall be installed in accordance with the plans or as directed by the Engineer.

5.

o

9.

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

Wooden sign posts shall be painted white.

Barricades shall NOT be used as sign supports.

Signs shall be used to regulate, warn, and

guide the traveling public safely through the work zone.

The Contractor may furnish either the sign design shown in the plans or in the "Standard Highway Sign Designs for Texas" (SHSD). The
Engineer/Inspector may require the Contractor to furnish other work zone signs that are shown in the TMUTCD but may have been omitted
from the plans. Any variation in the plans shall be documented by written agreement between the Engineer and the Contractor's
Responsible Person. All changes must be documented in writing before being implemented. This can include documenting the changes in
the Inspector's TxDOT diary and having both the Inspector and Contractor initial and date the agreed upon changes.

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

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

Identification markings may be shown only on the back of the sign substrate. The maximum height of letters and/or company logos used
for identification shall be 1 inch.

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

DURATION OF WORK (as defined by the "Texas Manual on Uniform Traffic Control Devices" Part 6)

1.

The types of sign supports, sign mounting height,the size of signs, and the type of sign substrates can vary based on the type of

work being performed. The Engineer is responsible for selecting the appropriate size sign for the type of work being performed. The

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

regard to crashworthiness and duration of work requirements.

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

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

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

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

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

SIGN MOUNTING HEIGHT

1.

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

2. The bottom of Short-term/Short Duration signs shall be a minimum of 1 foot above the pavement surface but no more than 2 feet above
the ground.

3. Langqterm/lntermediatefterm Signs may be used in lieu of Short-term/Short Duration signing.

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

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

SIZE OF SIGNS

1.

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

SIGN SUBSTRATES

1.

2.
3.

The Contractor shall ensure the sign substrate is installed in accordance with the manufacturer's recommendations for the type of sign
support that is being used. The CWZTCD lists each substrate that can be used on the different types and models of sign supports.
"Mesh" type materials are NOT an approved sign substrate, regardless of the tightness of the weave.

All wooden individual sign panels fabricated from 2 or more pieces shall have one or more plywood cleat, 1/2" thick by 6" wide,
fastened to the back of the sign and extending fully across the sign. The cleat shall be attached 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 spaced at 6"
centers. The Engineer may approve other methods of splicing the sign face.

REFLECTIVE SHEETING

1.

2.

All signs shall be retroreflective and constructed of sheeting meeting the color and retro-reflectivity requirements of DMS-8300
for rigid signs or DMS-8310 for roll-up signs. The web address for DMS specifications is shown on BC(1).
White sheeting, meeting the requirements of DMS-8300 Type A, shall be used for signs with a white background.

3. Orange sheeting, meeting the requirements of DMS-8300 Type By, or Type Cg;, shall be used for rigid signs with orange backgrounds.
IGN LETTER

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

STOP/SLOW PADDLES

. STOP/SLOW paddles are the primary method to control traffic
by flaggers. The STOP/SLOW paddle size should be 24" x 24".

CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS

WITHIN THE PROJECT LIMITS

REMOVING OR COVERING

1.
2.

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

Long-term stationary or intermediate stationary signs installed on square metal tubing may be turned away from traffic 90 degrees when
the sign message is not applicable. This technique may not be used for signs installed in the median of divided highways or near any
intersections where the sign may be seen from approaching traffic.

2. STOP/SLOW paddles shall be retroref lectorized when used at night 1. Permanent signs are used to give notice of traffic laws or requlations, call 3. Sign% installed on Yvooden skids shall not be turned at 90 degree angles to the roadway. These signs should be removed or completely
3 STOP/SLOW padd) be attached t taff with a minimum attention to conditions that are potentially hazardous to traffic operations, covered when not required. , o
- padales may be atlached to a starr with a minimum 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 6' to the bottom of the sign. ! ! ! ! ! intai i i i i i i
i gth _ 4 of interest, and other geographical, recreational, specific service (LOGO), or entire sign face and maintain their opaque properties under automobile headlights at night, without damaging the sign sheeting.
Ay lights incorporated into the STOP or SLOW padale Faces cultural information. Drivers proceeding through a work zone need the same, 5. Burlap shall NOT be used fo cover signs.
shall only be as specifically described in Section 6E.03 if not better route ‘uidance af normall J/ns[a/lged on a roadway without ! 6. Duct tape or other adhesive material shall NOT be affixed to a sign face.
Hand Signaling Devices in the TMUTCD. construction 9 v v 7. Signs and anchor stubs shall be removed and holes backfilled upon completion of work.
SIGN _SUPPORT WEIGHTS
2. When permanent regulatory or warning signs conflict with work zone conditions, 1 uh ! / f hts to k f ¢ th SHEET 4 OF 12
remove or cover the permanent signs until the permanent sign message matches | of esraenjk;ggssL\Zﬁfﬁrdfyre((%,efsefglgleesussesaondWseh/gu/ds bg uigg rom turning over, the use l ® Traffic
, ., s_hse Crgad[wa{j c?é7drt/on. For details for covering large guide signs see the 2. The sandbags will be tied shut to keep the sand from spilling and to maintain a = 5,‘3’,:647
24 24 L0 standard. constant weight. ) I Texas Department of Transportation gg,;z{fr/;/
3. When existing permanent 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. for use as sign support weights. )
4. If existing signs are to be relocated on their original supports, they shall be é g;zgg;gz izg%/%ewiggeaorfn/g/gurn;bo/g i%tlé’f;/”gh;[ ’?g;;’g”moonf Se(;?'lcbslér
installed on Uashwo.rthy basesl as shown on the SMD Standard sheets. The signs ' /mpacl,gRubber (such as lire /n/l;er tubes) sh/a// NOT be useudp. venicu BARRICADE AND CONSTRUCTION
IH o4n 4 IH o4 shall meet the required m”Z”“”g hergfhts 5/7;'”” Z” the BC Sheets or the fSMD 6. Rubber ballasts designed for channelizing devices should not be used for
Standards. This work should be paid for under the appropriate pay item for ballast on portable sign supports. Sign supports designed and manufactured
fjgiggog”go;ﬁg. White fsg‘ggg”g"go;;’e’;?ﬁgg,ack relocating existing signs. with rubber bases may be used when shown on the CWZTCD list. TEMPORARY SIGN NOTES
5. If permanent signs are to be removed and relocated using temporary supports, 7. fﬁ;%?g;o:g;zl/ (jgv/{cﬁear?d/a;;g/ﬁ%}gbgsli;%eiyvdeerdtggoezssrggﬁgo/gvse/Oi)rme
SHEETING REQUIREMENTS (WHEN USED AT NIGHT) tT}ZZSleUa;wg 525”[“5‘ i;aSZV;VOZ";@VDS/‘{P(PO%S as ShOW; /‘7” the[ tflc standqrddsheeti hung with rope, wire, chains or other fasteners. Sandbags shall be placed
standard sheels or Lhe Ist. The signs shall meel Lhe required mounting along the length of the skids to weigh down the sign support.
IGN FACE MATERIAL . ! : g g g g pp
USAGE COLoR 16 Ac A A heights shown on the BC, or the SMD standard sheets during construction. This work 8. Sandbags shall NOT be placed under the skid and shall not be used to level BC(4)'2]
BACKGROUND RED TYPE B OR C SHEETING should be paid for under the appropriate pay item for relocating existing signs. sign supports placed on slopes. FILE be-21.dgn on: TxDOT |tK TXDOT |ow: TxDOT | ck: TxDOT
BACKGROUND ORANGE TYPE B,, OR C,, SHEETING 6. Any sign or traffic control device that is struck or damaged by the Contractor ELA N _SIGN. ©rxDoT  November 2002 conr | secr 108 HIGHWAY
LEGEND & BORDER WHITE TYPE B OR C SHEETING or his/her construction equipment shall be replaced as soon as possible by the 1. Flags may be used to draw attention to warning signs. When used, the flag shall REVISIONS 6425| 90 001 FM 1236
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 orer ooy p—
LEGEND & BORDER BLACK ACRYLIC NON-REFLECTIVE FILM to Item 502. color. Flags shall not be allowed to cover any portion of the sign face. 7-13  5-21 Hou FORT BEND 20
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. g Sign Sign
% Maximum 2 2x6
% Maximum 4x4 » — M3 12 sq. ft. of - & skid & Post Post —
21 sq. ft. of wood ] ] sign face 26 H B
/ sign face post  2x6 ., N
27 2x6
L N
( n / S [[~
11 Il =
H ' /% %ax4 i l 1
wood be4 M 60" x4 H N desirable desirable
post 72" ock block : :
e HH i
e ? 34" min. in Optional
H - % %4x4 Length of skids may o 48" : strong soils, reinforcing
Top d be increased for o minimum . 55" min. in sleeve. ————sf S0 min. in Base
woo o o NH o weak soils. (1/2" larger . See the CWZTCD Post
See BC(4) ost additional stability. oo NH g strong soils,
p p i : than sign 550 min. in for embedment.
! or sign 24 x 40" Top ° : post) x 18" X soil
30 height 24" / See BC(4) H H weak soils
requirement —5 246 for sign 24" 2x4 brace i (A]n/f;’o;’ Stub HH Anchor Stub
height K3 Ve ; aroer : (14" |
I requirement 3/8" bolts w/nuts H than sign H th arger
1)) 1N M Ll 0 = or 8 13 12 s/L post HE post) —
— = Je— = P (min.) la ole ofe
— . N Zl\t e <[ N |
20 % Front 4x4 block 4x4 block ~ OPTION 1 (Aff;;f’ifub) OPTION 3
ront Side side (Direct Embedment) (Anchor Stub and Reinforcing Sleeve)) WING CHANNEL
PERFORATED SQUARE METAL TUBING Lap.spiice/base
% LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS - —
Refer to the CWZTCD and the manufacturer'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
10mm extruded the CWZTCD, except 5/8" plywood. on the SMD Standard Sheets may be used as temporary
hvmm /elx rlu e 1/2" plywood is allowed. sign supports for signs up to 10 square feet of sign
thinwall plastic face. They may be set in concrete or in sturdy soils
sign only if approved by the Engineer. (See web address for
s "Traffic Engineering Standard Sheets" on BC(1)).
° @3/8" x 3" gr. 5 bolt
° (2 per support) joining
° sign panel and supports OTHER DES]GNS
E / MORE DETAILS OF APPROVED LONG/INTERMEDIATE
2 AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
° CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION.
A 13/4"x 13/4" x 11 foot GENERAL NOTES
. 1 12 ga post
[ (DO NOT SPLICE) 13/4"x13/4"x 129" @3/8" X 3" gr. 1. Nails may be used in the assembly of wooden sign
°[1 (hole to hole) 12 ga. support 5 bolt supports, but 3/8" bolts with nuts or 3/8" x 3 172"
E: 1 3/4" galv. round telescopes into sleeve 1347 x 134" x 129 Igi?miccr[%? must be used on every joint for final
ol with 5/16" holes (hole to hole) '
1 or 1.3/4" x 13/4 . ., : B 12 ga. square 2. No more than 2 sign posts shall be placed within a
- square tubing 13/4"x13/4" x 52" (hole N per‘forated‘ 7 ft. circle, except for specific materials noted on the
to hole) 12 ga. square perforated ~ tubing upright CWZTCD List.
Upright must N — tubing diagonal brace po
relesvcope to o F)o o o o o g iy R - 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" ) 3 o
p 13/4" x 13/4" x 32" (hole hole-to. hore) around tubing This will be considered subsidiary to Item 502.
to hole) 12 ga. square perforated < :2 12 ga. perforated
tubing cross brace = tubing skid 2"x2'x 8 X See BC(4) for definition of "Work Duration."
(hole to hole)
38" X 4-172 o 12 ga. square % % Wood sign posts MUST be one piece. Splicing will
gr- . _’{ perforated NOT be allowed. Posts shall be painted white.
5 BOLT (TYP.) _ N tubing sleeve
N | i | welded to skid [0 See the CWZTCD for the type of sign substrate
S pin at angle ; I 60 | that can be used for each approved sign support.
F 2o 0o°c°oe°oo needed to I
match sideslope
36" SHEET 5 OF 12
§® Traffic
- L_.,S_afe.ty
Welds to start on 7 IT . ivision
xas D rtment of Tran: rtation
opposite sides exas Department of Transportatio Standard
going in opposite
directions. Minimum .
weld, do not 48 =2"x2"x
back fill puddle 12 ga. BARRICADE AND CONSTRUCTION
weld upright
2" | [ecccccesovcscosossas] TYP]CAL S[GN SUPPORT
weld weld starts here
starts
here weld S
VY F
SINGLE LEG BASE . BC(5)-21
Side View
FILE be-21.dgn on: TxDOT |cx TxDOT |ow: TxDOT | ck: TxDOT
@TXDOT November 2002 CONT | SECT J08 HIGHWAY
SKID MOUNTED PERFORATED SQUARE STEEL TUBING SIGN _SUPPORTS 6425| 90| ool FM 1236
9-07 8-14 DIST COUNTY SHEET NO.
* LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS 7-13 521 Hou FORT BEND >
|
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WHEN NOT IN USE, REMOVE THE PCMS FROM THE RIGHT-OF-WAY OR PLACE THE PCMS
BEHIND BARRIER OR GUARDRAIL WITH SIGN PANEL TURNED PARALLEL TO TRAFFIC

PORTABLE CHANGEABLE MESSAGE SIGNS

1.

2.

The Engineer/Inspector shall approve all messages used on portable
changeable message signs (PCMS).

Messages on PCMS should contain no more than 8 words (about four to

eight characters per word), not including simple words such as "T0,"

RECOMMENDED PHASES AND FORMATS FOR PCMS MESSAGES DURING ROADWORK ACTIVITIES

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

Phase 1: Condition Lists

Phase 2: Possible Component Lists

R AT ete Road/Lane/R cl List Action to Take/Effect on Travel Location Warning k% Advance
. g : oa ane/Ram osure LIS it| i . . . ; ;
3. Messages should consist of a single phase, or two phases that P Other Condition List List List List Notice List
alternate. Three-phase messages are not allowed. Each phase of the
message should convey a single thought, and must be understood by FREEWAY FRONTAGE ROADWORK ROAD MERGE FORM AT SPEED TUE-FRI
itself. CLOSED ROAD XXX FT REPAIRS RIGHT X LINES FM XXXX LIMIT XX AM-
4. Use the word "EXIT" to refer to an exit ramp on a freeway; i.e., X MILE CLOSED XXXX FT RIGHT XX MPH X PM
"EXIT CLOSED." Do not use the term "RAMP."
5. Always use the route or interstate ‘dGS"Q”a”Oﬂ (IH, US, SH, FM) ROAD SHOULDER FLAGGER LANE DETOUR USE BEFORE MAXIMUM APR XX-
along with the number when referring to a roadway. CLOSED CLOSED XXXX FT NARROWS NEXT XXXXX RAILROAD SPEED XX
6. When in use, the bottom of a stationary PCMS message panel should bhe AT SH XXX XXX FT XXXX FT X EXITS RD EXIT CROSSING XX MPH X PM-X AM
a minimum 7 feet above the roadway, where possible.
7. The message term "WEEKEND" should be used only if the work is to
start on Saturday morning and end by Sunday evening at midnight. ROAD RIGHT LN RIGHT LN TWO-WAY USE USE EXIT NEXT MINIMUM BEGINS
Actual days and hours of work should be displayed on the PCMS if work CLSD AT CLOSED NARROWS TRAFFIC EXIT XXX 1-XX X SPEED MONDAY
is to begin on Friday evening and/or continue into Monday morning. FM XXXX XXX FT XXXX FT XX MILE NORTH MILES XX MPH
8. The Engineer/Inspector may select one of two options which are avail-
able for displaying a two-phase message on a PCMS. Each phase may be RIGHT X RIGHT X MERGING CONST STAY ON USE PAST ADVISORY BEGINS
displayed for either four seconds each or for three seconds each. LANES LANES TRAFFIC TRAFFIC US XXX 1-XX E US XXX SPEED MAY XX
9. Do not "flash" messages or words included in a message. The message CLOSED OPEN XXXX FT XXX FT SOUTH TO I-XX N EXIT XX MPH
should be steady burn or continuous while displayed.
10. Do not present redundant information on a two-phase message; 1. CENTER DAYTIME LOOSE UNEVEN TRUCKS WATCH XXXXXXX RIGHT MAY X-X
keeping two lines of the message the same and changing the third line.
11. Do not use the word "Danger" in message. LANE LANE GRAVEL LANES USE FOR 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 across NIGHT 1-XX SOUTH DETOUR ROUGH WATCH EXPECT US XXX USE NEXT
the face of the sign. LANE EXIT X MILE ROAD FOR DELAYS T0 CAUTION FRI-SUN
14. The following table lists abbreviated words and two-word phrases that CLOSURES CLOSED XXXX FT TRUCKS FM XXXX
are acceptable for use on a PCMS. Both words in a phrase must be
displayed together. Words or phrases not on this list should not be VARIOUS EXIT XXX ROADWORK ROADWORK EXPECT PREPARE DRIVE XX AM
abbreviated, unless shown in the TMUTCD.
LANES CLOSED PAST NEXT DELAYS TO SAFELY T0
CLOSED X MILE SH XXXX FRI-SUN STOP XX PM
EXIT RIGHT LN BUMP US XXX REDUCE END DRIVE NEXT
CLOSED TO BE XXXX FT EXIT SPEED SHOULDER WITH TUE
CLOSED X MILES XXX FT USE CARE AUG XX
MALL X LANES TRAFFIC LANES USE WATCH TONIGHT
DRIVEWAY CLOSED SIGNAL SHIFT OTHER FOR XX PM-
CLOSED TUE - FRI XXXX FT ROUTES WORKERS XX AM
XXXXXXXX STAY
WORD OR PHRASE ABBREVIATION WORD OR PHRASE ABBREVIATION Cfé\é[E)D K LANES SHIFT in Phase 1 must be used with STAY IN LANE in Phase 2. LATIE « * K See Application Guidelines Note 6.
Access Road ACCS RD Major MAJ
Alternate ALT Miles MI
Avenue AVE Miles Per Hour MPH
Best Route BEST RTE Minor MNR APPLICATION GUIDELINES WORDING ALTERNATIVES
Boglevcrd BIF;VD Monday MO:;I 1. Only 1 or 2 phases are to be used on a PCMS. 1. The words RIGHT, LEFT and ALL can be interchanged as appropriate.
Br idge BAD$ Normal NORM 2. The 1st phase (or both) should be selected from the 2. Roadway designations IH, US, SH, FM and LP can be interchanged as
Connot CAN Nor th N "Road/Lane/Ramp Closure List" and the "Other Condition List". appropriate.
Center _ CTR Nor thbound {route) N 3. A 2nd phase can be selected from the "Action to Take/Effect 3. EAST, WEST, NORTH and SOUTH (or abbreviations E, W, N and ) can
Egggarucflon CONST AHD Parking PKING on Travel, Location, General Warning, or Advance Notice be interchanged as appropriate.
R Rc_md RD Phase Lists". 4. Highway names and numbers replaced as appropriate.
CROSS NG XING Right Lane RT LN 4. A Location Phase is necessary only if a distance or location 5. ROAD, HIGHWAY and FREEWAY can be interchanged as needed.
Detour Route DETOUR RTE 501'de0)’ SAT is not included in the first phase selected. 6. AHEAD may be used instead of distances if necessary.
Do Not QONT Service Road SERV RD 5. If two PCMS are used in sequence, they must be separated by 7. FT and MI, MILE and MILES interchanged as appropriate
Eost 3 Shoul der SHLDR a minimum of 1000 ft. Each PCMS shall be limited to two phases, 8. AT, BEFORE and PAST interchanged as needed.
:os'rbound (route) E Slippery SLIP and should be understandable by themselves. 9. Distances or AHEAD can be eliminated from the message if a
|__rmergency - EMER South S 6. For advance notice, when the current date is within seven days location phase is used.
Emergency Vehicle | EMER VEH Southbound (route) S of the actual work date, calendar days should be replaced with
Entrance, Enter ENT Speed SPD days of the week. Advance notification should typically be for
:xg:zzz tqne E?(EWI;N Street ST no more than one week prior to the work.
EX Way = Sunday SUN
éXXXAEeeZ )F%EXAL[T) Telephone PHONE SHEET 6 OF 12 o
09 Ahea: Temporar TEMP ® rarric
Freeway FRNY, FWY Thor sy THURS PCMS SIGNS WITHIN THE R.OW. SHALL BE BEHIND GUARDRAIL OR =k Sarety
E:?gggv Blocked | P BLKD To_Downtown TO_DWNTN CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4) A 7exas Department of Transportation Standard
ra o]
Hozordos Driving [ HAZ BRIVING | [rovelers TRVLRS PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC ON THE
Hazar dous Voter foll RAZVAT Tuesday TUES UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION
-0ccupanc 0 =
Verio e oY oy Tine Winutes TIE HIN OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS BARRICADE AND CONSTRUCTION
N pper Leve
Highuay S Vehicies (s) VER, VEHS SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT. PORTABLE CHANGEABLE
our ts’__ z Worning WARN
Lnformotion [ Rechesaay WD FULL MATRIX PCMS SIGNS MESSAGE SIGN (PCMS)
Junction JCT W:;g Limi W L 1. When Full Matrix PCMS signs are used, the character height and legibility/visibility requirements shall be maintained as listed in Note 15 under "PORTABLE
Left LFT Westbound (Foute) W CHANGEABLE MESSAGE SIGNS' above ‘ ‘ ‘ ' ‘ ‘ BC(6)—2]
Left Lane LFT LN Wet Pavement WET PVMT 2. When symbol signs, such as the "Flagger Symbol"(CW20-7) are represented graphically on the Full Matrix PCMS sign and, with the approval of the Engineer, it
Lane Closed LN CLOSED Will Not WONT shall maintain the legibility/visibility requirement listed above. FILE bc-21.dgn ow: TxDOT [cx: TxDOT [ow: TxDOT _[ex: TxDOT
Lo!ler Level LWR LEVEL 3. When symbol signs are represented graphically on the Full Matrix PCMS, they shall only supplement the use of the static sign represented, and shall not substitute ©TxDOT  November 2002 cont | secr 108 HIGHWAY
Maintenance MA INT for, or replace that sign. REVISIONS 6425 90 001 M 1236
Roadway 4. A full matrix PCMS may be used to simulate a flashing arrow board provided it meets the visibility, flash rate and dimming requirements on BC(7), for the 9-07 8-14 iy ooy m—
designation # IH-number, US-number, SH-number, FM-number same size arrow 7-13 521 HoU FORT BEND 22
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9.

. Barrier Reflectors shall be pre-qualified, and conform to the color and
reflectivity requirements of DMS-8600. A list of prequalified Barrier
Reflectors can be found at the Material Producer List web address
shown on BC(1).

. Color of Barrier Reflectors shall be as specified in the TMUTCD. The
cost of the reflectors shall be considered subsidiary to Item 512.

CONCRETE TRAFFIC BARRIER (CTB)

LOW PROFILE CONCRETE
BARRIER (LPCB) USED
IN WORK ZONES

LPCB s approved for use in work

zone locations, where the posted

speed is 45mph, or less. See
Roadway Standard Sheet LPCB.

Barrier Reflector on
16" tall plastic bracket

Max. spacing of barrier
reflectors is 20 feet.

Attach the delineators as per
manufacturer's recommendations.

Barrier
Reflectors

LOW PROFILE CONCRETE BARRIER (LPCB)

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

. Where CTB separates two-way traffic, three barrier reflectors shall be
mounted on each section of CTB. The reflector unit on top shall have
two yellow reflective faces (Bi-Directional)while the reflectors on each
side of the barrier shall have one yellow reflective face, as shown in
the detail above.

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

. Barrier Reflector units shall be yellow or white in color to match
the edgeline being supplemented.

. Maximum spacing of Barrier Reflectors is forty (40) feet.

. Pavement markers or temporary flexible-reflective roadway marker tabs

shall NOT be used as CTB delineation.

Attachment of Barrier Reflectors to CTB shall be per manufacturer's

recommendations.

10.Missing or damaged Barrier Reflectors shall be replaced as directed
by the Engineer.
11.Single slope barriers shall be delineated as shown on the above detail.

See D & OM (VIA)

Install @ minimum of
3 Barrier Reflectors
as per manufacturer's
recommendations.

DELINEATION OF END TREATMENTS

END TREATMENTS FOR
CTB'S USED
IN WORK ZONES

End treatments used on CTB's in work zones
shall meet the apppropriate crashworthy
standards as defined in the Manual for
Assessing Safety Hardware (MASH). Refer
to the CWZTCD List for approved end
treatments and manufacturers.

BARRIER REFLECTORS FOR CONCRETE TRAFFIC BARRIER AND ATTENUATORS

——

Type C Warning Light or

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

Warning reflector may be round
or square.Must have a yellow
reflective surface area of at least

WARNING LIGHTS

. Warning lights shall meet the requirements of the TMUTCD.

Warning lights shall NOT be installed on barricades.

Type A-Low Intensity Flashing Warning Lights are commonly used with drums. They are intended to warn of or mark a potentially hazardous

area. Their use shall be as indicated on this sheet and/or other sheets of the plans by the designation "FL". The Type A Warning Lights shall

not be used with signs manufactured with Type By or Cg Sheeting meeting the requirements of Departmental Material Specification DMS-8300.

. Type-C and Type D 360 degree Steady Burn Lights are intended to be used in a series for delineation to supplement other traffic control
devices. Their use shall be as indicated on this sheet and/or other sheets of the plans by the designation "SB".

. The Engineer/Inspector or the plans shall specify the location and type of warning lights to be installed on the traffic control devices.

. When required by the Engineer, the Contractor shall furnish a copy of the warning lights certification. The warning light manufacturer will
certify the warning lights meet the requirements of the latest ITE Purchase Specifications for Flashing and Steady-Burn Warning Lights.

. When used to delineate curves, Type-C and Type D Steady Burn Lights should only be placed on the outside of the curve, not the inside.

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

Lo N

EN
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WARNING LIGHTS MOUNTED ON PLASTIC DRUMS

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

2. Type A random flashing warning lights are not intended for delineation and shall not be used in a series.

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

. Type C and D steady-burn warning lights are intended to be used in a series to delineate the edge of the travel lane on detours, on lane
changes, on lane closures, and on other similar conditions.

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

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

. The maximum spacing for warning lights on drums should be identical to the channelizing device spacing.

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

1. A warning reflector or approved substitute may be mounted on a plastic drum as a substitute for a Type C, steady burn warning light at the
discretion of the Contractor unless otherwise noted in the plans.

2. The warning reflector shall be yellow in color and shall be manufactured using a sign substrate approved for use with plastic drums listed
on the CWZTCD.

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

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

. Square substrates must have a minimum of 30 square inches of reflectorized sheeting. They do not have to be reflectorized where it
attaches to the drum.

. The side of the warning reflector facing approaching traffic shall have sheeting meeting the color and retroreflectivity requirements for

(S N

o

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

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

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

3. The Engineer/Inspector shall choose all appropriate signs, barricades and/or other traffic
control devices that should be used in conjunction with the Flashing Arrow Board.

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

[ ] [ ]
[ ] [ ]
[ ] [ ] [ ]
[ ] [ ]
[ ] [ ]
] L] OR ®
[ ]
[ ] [ ] ° °
b ° °
[ ] [ ] ° ° °
[ ] L]
4 CORNER CAUTION ALTERNATING DIAMOND CAUTION [ ] [ ]

[ ] [ ] [ [ ] [ ] [ ]
[ ] [ ] (] [ ] [ ] [ ]
[ ] o o o [ ] e 6 06 0o o [ [ ] [ ] [ ]
[ ] [ ] [ ] L] ° [ ]
[ ] [ ] [ [ [ ] [ ]

DOUBLE ARROW RIGHT/LEFT ARROW

(right arrow shown;
left is similar)

RIGHT/LEFT
SEQUENTIAL CHEVRON
(right chevron shown;
left is similar)

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

6. The straight line caution display is NOT ALLOWED.

7. The Flashing Arrow Board shall be capable of minimum 50 percent dimming from rated lamp voltage.
The flashing rate of the lamps shall not be less than 25 nor more than 40 flashes per minute.

8. Minimum lamp "on time" shall be approximately 50 percent for the flashing arrow and equal
intervals of 25 percent for each sequential phase of the flashing chevron.

. The sequential arrow display is NOT ALLOWED.

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

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

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

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

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

REQUIREMENTS
MINIMUM
MINIMUM | MINIMUM NUMBER
TYPE VISIBILITY
SIZE | OF PANEL LAMPS | “pisTance ATTENTION WHEN NOT IN USE, REMOVE
- Flashing Arrow Boards THE ARROW BOARD FROM THE
B 30 x 60 13 3/4 mile shall be equipped with RIGHT-OF-WAY OR PLACE THE
i automatic dimming devices. ARROW BOARD BEHIND CONCRETE
¢ | 8x9 s 1 mite J TRAFFIC BARRIER OR GUARDRAIL.

FLASHING ARROW BOARDS

SHEET 7 OF 12

= Lo
— Safety

l Texas Department of Transportation SDtla';ll%’g;'d

TRUCK-MOUNTED ATTENUATORS

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

. Refer to the CWZTCD for the requirements of Level 2 or
Level 3 TMAs.

. Refer to the CWZTCD for a list of approved TMAs.

. TMAs are required on freeways unless otherwise noted
in the plans.

5. A TMA should be used anytime that it can be positioned

30 to 100 feet in advance of the area of crew exposure

without adversely affecting the work performance.

BARRICADE AND CONSTRUCTION
ARROW PANEL, REFLECTORS,
WARNING LIGHTS & ATTENUATOR

N

N W

BC(7)-21

30 square inches 6. The only reason a TMA should not be required is when a work - ;
DMS 8300-Type B or Type C area is spread down the roadway and the work crew is an T be-21.09n v TaDOT_[cx: T4DOT [ow: Tx00T | cx: TxDOT
7. When used near two-way traffic, both sides of the warning reflector shall be reflectorized. extended distance from the TMA ©rxpor__ November 2002 CONT_| SECT o8 HIGHWAY
8. The warning reflector should be mounted on the side of the handle nearest approaching traffic. REVISIONS 6425| 90 001 FM 1236
9. The maximum spacing for warning reflectors should be identical to the channelizing device spacing requirements. 9-07  8-14 pIST county SHEET NO.
o130 52l HOU FORT BEND 23
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. For long term stationary work zones on freeways, drums shall be used as

the primary channelizing device.

. For intermediate term stationary work zones on freeways, drums should be

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

. For short term stationary work zones on freeways, drums are the preferred

channelizing device but may be replaced in tapers, transitions and tangent
sections by vertical panels, two-piece cones or one-piece cones as
approved by the Engineer.

. Drums and all related items shall comply with the requirements of the

current version of the "Texas Manual on Uniform Traffic Control Devices"
(TMUTCD) and the "Compliant Work Zone Traffic Control Devices List"
(CWZTCD).

. 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 a maximum of 24 hours to replace any plastic

drums identified for replacement by the Engineer/Inspector. The replace-
ment device must be an approved device.

GENERAL DESIGN REQUIREMENTS

Pre-qualified plastic drums shall meet the following requirements:
. Plastic drums shall be a two-piece design, the "body" of the drum shall

be the top portion and the "base" shall be the bottom.

Handle

Top should not

allow collection

of water or
debris

18" min

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

36" min

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

2" max
(typ.)

42" max

Each drum shall have
a minimum of 2 orange
and 2 white stripes
using Type A or Type B
retroreflective
sheeting with the

top stripe being
orange.

[=— Taper to allow
for stacking a
minimum of 5

PR

See Ballast

—

18" x 24" Sign 12" x 24"
(Maximum Sign Dimension) Vertical Panel
Chevron CW1-8, Opposing Traffic Lane mount with diagonals
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

SIGNS, CHEVRONS, AND VERTICAL PANELS MOUNTED

2. The body and base shall lock together in such a manner that the body drums Note 3
separates from the base when impacted by a vehicle traveling at a speed ON PLASTIC DRUMS
of 20 MPH or greater but prevents accidental separation due to normal
handling and/or air turbulence created by passing vehicles.
3. Plastic drums shall be constructed of lightweight flexible, and
deformable materials. The Contractor shall NOT use metal drums or
single piece plastic drums as channelization devices or sign supports. 1. Signs used on plastic drums shall be manufactured using
4. Drums shall present a profile that is a minimum of 18 inches in width substrates listed on the CWZTCD.
at the 36 inch height when viewed from any direction. The height of
drum unit (body installed on base) shall be a minimum of 36 inches and 2. Chevrons and other work zone signs with an orange background
a maximum of 42 inches. This detail is not intended shall be manufactured with Type B, or Type Cg Orange
5. The top of the drum shall have a built-in handle for easy pickup and for fabrication. See note 3 sheeting meeting the color and retroreflectivity requirements
shall be designed to drain water and not collect debris. The handle and the CWZTCD list for of DMS-8300, "Sign Face Material," unless otherwise
shall have a minimum of two widely spaced 9/16 inch diameter holes to providers of approved specified in the plans.
allow attachment of a warning light, warning reflector unit or approved Detectable Pedestrian
compliant sign. Barricades 3. Vertical Panels shall be manufactured with orange and white
6. The exterior of the drum body shall have a minimum of four alternating sheeting meeting the requirements of DMS-8300 Type A or Type B.
orange and white retroreflective circumferential stripes not less than Continuous smooth Diagonal stripes on Vertical Panels shall slope down toward
4 inches nor greater than 8 inches in width. Any non-reflectorized 36" rail for hand trailing the intended traveled lane.
space between any two adjacent stripes shall not exceed 2 inches in
width. 4. Other sign messages (text or symbolic) may be used as
7. Bases shall have a maximum width of 36 inches, a maximum height of 4 approved by the Engineer. Sign dimensions shall not exceed
inches, and a minimum of two footholds of sufficient size to allow base 18 /_/1c/7es n Wfdm or 24 inches in height, except for the R9
to be held down while separating the drum body from the base. series signs discussed in note & below.
8. Plastic drums shall be constructed of ultra-violet stabilized, orange, ~ ) ) .
high-density polyethylene (HDPE) or other approved material. 5. Signs shall be installed using a 1/2 inch bolt (nominal)
9. Drum body shall have a maximum unballasted weight of 11 Ibs. and nut, two washers, and one locking washer for each
10.Drum and base shall be marked with manufacturer's name and model number. connection.
Detectable Edge 6. Mounting bolts and nuts shall be fully engaged and
RETROREFLECTIVE SHEETING adequately torqued. Bolts should not extend more than 1/2
inch beyond nuts.
1. The stripes used on drums shall be constructed of sheeting meeting the
color and retroreflectivity requirements of Departmental Materials 7. Chevrons may be placed on drums on the outside of curves,
Specification DMS-8300, "Sign Face Materials." Type A or Type B on merging tapers or on shifting tapers. When used in these
reflective sheeting shall be supplied unless otherwise specified 2 M locations, they may be placed on every drum or spaced not
in the plans. 0%, more than on every third drum. A minimum of three (3)
2. The sheeting shall be suitable for use on and shall adhere to the drum should be used at each location called for in the plans.
surface such that, upon vehicular impact, the sheeting shall remain
adhered in-place and exhibit no delaminating, cracking, or loss of DETECTABLE PEDESTRIAN BARRICADES 8. R9-9, R9-10, R9-11 and R9-11a Sidewalk Closed signs which
retroreflectivity other than that loss due to abrasion of the sheeting 1. When existing pedestrian facilities are disrupted, closed, or are 24 inches wide may be mounted on plastic drums, with
surface. relocated in a TTC zone, the temporary facilities shall be approval of the Engineer.
detectable and include accessibility features consistent with
BALLAST the features present in the existing pedestrian facility. Refer
to WZ(BTS-2) for Pedestrian Control requirements for Sidewalk
1. Unballasted bases shall be large enough to hold up to 50 Ibs. of sand. Diversions, Sidewalk Detours and Crosswalk Closures. SHEET 8 OF 12
This base, when filled with the ballast material, should weigh between 2. Where pe.desmans with visual disabilities normally use the "
! . ! X closed sidewalk, a Detectable Pedestrian Barricade shall be gfb Traffic
f5 tllbs (mmm%m) and 50 /fs ;maxrfg;umg The ba/i{aSt may b§ fjfddm/onf‘ placed across the full width of the closed sidewalk instead = L-)S_afe_ty
o three sandbags separate from the base, sand in a sand-filled plastic of a Type 3 Barricade. I . ivision
base, or other ballasting devices as approved by the Engineer. Stacking 3. Detectgzle pedestrian barricades similar to the one pictured Texas Department of Transportation Standard
of sandbags will be allowed, however height of sandbags above pavement above, longitudinal channelizing devices, some concrete
surface may not exceed 12 inches. barriers, and wood or chain link fencing with a continuous
2. Bases with built-in ballast shall weigh between 40 Ibs. and 50 Ibs. detectable edging can satisfactorily delineate a pedestrian
Built-in ballast can be constructed of an integral crumb rubber base or path. ) ) BARR[CADE AND CONSTRUCT[ON
2 solid rubber base. 4. Tape, rope, or plastic Chamvstrung be[weelu devices are not
3. Recycled truck tire sidewalls may be used for ballast on drums approved detectable, do not comply with the design standards in the CHANNELIZING DEVICES
| ; ! "Americans with Disabilities Act Accessibility Guidelines
for this type of ballast on the CWZTCD list. . (ADAAG)" and should not be used as a control for pedestrian
4. The ballast shall not be heavy objects, water, or any material that movements.
would become hazardous to motorists, pedestrians, or workers when the 5. Warning lights shall not be attached to detectable pedestrian
drum is struck by a vehicle. barricades. BC(8) 21
5. When used in regions susceptible to freezing, drums shall have drainage 6. Detectable pedestrian barricades should use 8" nominal barricade -
holes in the bottoms so that water will not collect and freeze becoming rails as shown on BC(10) provided that the top rail provides FILE be-21.dgn on: TxDOT |CK TxDOT |ow: TxpoT | cx: TxDOT
a hazard when struck by a vehicle. a _lgmooth (bontmuous ;a:l sugab/e for hand trailing with no @TXDOT November 2002 v g = e
6. Ballast shall not be placed on top of drums. splinters, burrs, or sharp edges. oo
. v 6425| 90 001 FM 1236
7. Adhesives may be used to secure base of drums to pavement. 4-03  8-14
9_07 5_21 DIST COUNTY SHEET NO.
713 HOU FORT BEND 24
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8 to 12" 8 to 12" 8" to 12" 8" to 12" 12" 1. The chevron shall be a vertical rectangle with a
minimum size of 12 by 18 inches.
] s s —f —
2. Chevrons are intended to give notice of a sharp GENERAL NOTES
change of alignment with the direction of travel 1. Work Zone channelizing devices illustrated on this sheet may be installed
> and provide additional emphasis and guidance for in close proximity to traffic and are suitable for use on high or low
> <
z E 18" vehicle operators with regard to changes in speed roadways. The Engineer/Inspector shall ensure that spacing and
4 = 4 = |2 Min. horizontal alignment of the roadway. placement is uniform and in accordance with the "Texas Manual on Uniform
" = = T . -
See 24 ® See B E 3. Chevrons, when used, shall be erected on the out- Traffic Control Devices" (TMUTCD).
2 4 note 7 min. . . . note 7 NS side of a sharp curve or turn, or on the far side 2. Channelizing devices shown on this sheet may have a driveable, fixed or
45 é + 4 % of an intersection. They shall be in line with portable base. The requirement for self-righting channelizing devices must
S Q) and at right angles to approaching traffic. be specified in the General Notes or other plan sheets.
4" I 4" H Spacing should be such that the motorist always 3. Channelizing devices on self-righting supports should be used in work zone
8 I K has three in view, until the change in alignment areas where channelizing devices are frequently impacted by errant vehicles
VP-1L VP-IR L 1: eliminates its need. or vehicle related wind gusts making alignment of the channelizing devices
" < = . o difficult to maintain. Locations of these devices shall be detailed else-
Fixed Base 5;4” acte E Rigid o . 4. To be effective, the chevron should be visible where in the plans. These devices shall conform to the TMUTCD and the
w/ Approved ;Lm Roadway K 1L S,gl ot ™ 36 for at least 500 feet. "Compliant Work Zone Traffic Control Devices List" (CWZTCD).
Adhesive ase Surface upp v 5. Chevrons shall be orange with a black nonreflec- 4. The Contractor shall maintain devices in a clean condition and replace
\ N TES /6@ 7S 74 — tive legend. Sheeting for the chevron shall be damaged, nonreflective, faded, or broken devices and bases as required by
o \ retroreflective Type Brior Type Criconforming to the Engineer/Inspector. The Contractor shall be required to maintain proper
’ —X= “Self-righting P Departmental Material Specification DMS-8300, device spacing and alignment.
18 o Support 12" minimum = unless noted otherwise. The legend shall meet the 5. Portable bases shall be fabricated from virgin and/or recycled rubber. The
_y Y Zmbeldme”t — requirements of DMS-8300. portable bases shall weigh a minimum of 30 Ibs.
epth - p ol | f
FIXED p Fixed Base w/ Approved Adhesive 6. For Long Term Stationary use on tapers or 6. Pavement surfaces shall be prepar ed in a manner that ensures proper bonding
e (Driveable Base, or Flexible transitions on freeways and divided highways, between the adhesrveg the fixed mount bases and the pavement SWfa(Je'
(Rigid or self-righting) Support can be used) self-righting chevrons may be used to supplement AdhES/vesdsfé// be prepared and applied according to the manufacturer's
lastic drums but not to replace plastic drums. recommenaations.
m P P p 7. The installation and removal of channelizing devices shall not cause
detrimental effects to the final pavement surfaces, including pavement
1. Vertical Panels (VP's) | Jto cf ’ surface discoloration or surface integrity. Driveable bases shall not be
- Vertical Panels (VP's) are normally used to channelize permitted on final pavement surfaces. The Engineer/Inspector shall approve
traffic or divide opposing lanes of traffic. M I . .
8" to 12" 2. VP's may be used in daytime or nighttime situations. all application and removal procedures of fixed bases.
|<—>| They may be used at the edge of shoulder drop-offs and
e other areas such as lane transitions where positive
daytime and nighttime delineation is required. The
Engineer/Inspector shall refer to the Roadway Design
p Manual for additional requirements on the use VP's
24 s for drop-offs
! ef ; 3. VP's should be mounted back to back if used at the edge Minimum Suggested Maximum
min o note 36" of cuts adjacent to two-way two lane roadways. Stripes Posted Desirable Spacing of
min. are to be reflective orange and reflective white and og Sf;fef:d Formula Tape);; ékemgfhs Channelizing
should always slope downward toward the travel lane. [=] g Devices
4 4. VP's used on expressways and freeways or other high Q 10 17 12 on a on a
speed roadways, may have more than 270 square inches Q Offset | Offset | Offset Taper Tangent
of retroreflective area facing traffic. 30 5| 150 | 165 | 180 30" 60'
5. Self-righting supports are available with portable base. ws - - - - -
See "Compliant Work Zone Traffic Control Devices List" 35 L= 60 205 225 245 35 70
(CWZTCD). 40 265" | 295' | 320 40' 80"
6. Sheeting for the VP's shall be retroreflective Type A or 45 450' | 495 | 540 45 90’
Type B conforming to Departmental Material Specification - - - - -
v DMS-8300, unless noted otherwise. 50 500 550 600 50 100
7. Where the height of reflective material on the vertical ' ' d ' 4
(Rigid or self-righting) 9 ! Y " ; et 22 L=WS 550 605 660 55 110
panel is 36 inches or greater, a panel stripe of 60 600 | 660 " 60" "
6 inches shall be used, LONGITUDINAL CHANNELIZING DEVICES (LCD) 720 120
PORTABLE o e s o h / 65 650" | 715'| 780 65' 130
1. LCDs are crashworthy, lightweight, deformable devices that are highly visible, have good target value and . ) . . .
can be connected together. They are not designed to contain or redirect a vehicle on impact. 70 700 770 840 70 140
VERT[CAL PANELS (VPS) 2. LCDs may 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 list. oo
4. LCDs should not be used to provide positive protection for obstacles, pedestrians or workers. Taper lengths have been rounded off
5. LCDs shall be supplemented with retroreflective delineation as required for temporary barriers gifjsgfe/; osf ste(%g")‘) W=Width of 0ffset (FT.)
on BC(7) when placed roughly parallel to the travel lanes. ; P
1. Opposing Traffic Lane Dividers (OTLD) are 6. LCDs used as barricades placed perpendicular to traffic should have at least one row of reflective
delineation devices desianed to convert a sheeting meeting the requirements for barricade rails as shown on BC(10). Place reflective sheeting
normal one-way roadwayg section to two-way near the top of the LCD along the full length of the device. SUGGESTED MAXIMUM SPACING OF
operation. OTLD's are used on temporary CHANNELIZING DEVICES AND
12 Cwe6-4 centerlines. The upward and downward arrows
on the sign's face indicate the direction of WATER BALLASTED SYSTEMS USED AS BARRIERS MINIMUM DESIRABLE TAPER LENGTHS
K M M panel traffic on either side of the divider. The
ane; Sd 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
A , mkotgn Z . adhesive or rubber weight to minimize movement work space per the appropriate Manual for Assessing Safety Hardware (MASH) crashworthiness requirements based on
ack to bac ; : roadway speed and barrier application.
18" caused by a vehicle impact or wind gust. 2. Water ballasted systems used to channelize vehicular traffic shall be supplemented with retroreflective delineation SHEET 9 OF 12
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 markings. ' ® Jraffic
cones or VPs. 3. Water ballasted systems used as barriers shall be placed in accordance to application and installation requirements = Sarety
Portable, specific to the device, and used only when shown on the CWZTCD list. ITexas Department of Transportation Division
36" Fixed or 3. Spacing between the OTLD shall not exceed 500 4. Water ballasted systems used as barriers should not be used for a merging taper except in low speed (less than 45 MPH) P P Standard
Driveable Base feet. 42" cones or VPs placed between urban areas. When used on a taper in a low speed urban area, the taper shall be delineated and the taper length
may be used, the OTLD's should not exceed 100 foot spacing. should be designed to optimize road user operations considering the available geometric conditions.
or may be 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. BARRICADE AND CONSTRUCTION
on drums reflective legend. Sheeting for the OTLD shall
' be retroreflective Type Bgor Type Cg conforming CHANNELIZ]NG DEVICES
E — / to Departmental Material Specification DMS-8300, If used to channelize pedestrians, longitudinal channelizing devices or water ballasted
) ( ) unless noted otherwise. The legend shall meet systems must have a continuous detectable bottom for users of long canes and the top
the requirements of DMS-8300. of the unit shall not be less than 32 inches in height.
HOLLOW OR WATER BALLASTED SYSTEMS USED AS be-21.dgn on: TxDOT_[cxs TxDOT [ow: TxDOT | cx: TxDOT
@TXDOT November 2002 CONT | SECT J08 HIGHWAY
OPPOSING TRAFFIC LANE DIVIDERS (OTLD) LONGITUDINAL CHANNELIZING DEVICES OR BARRIERS REVISIONS 64251 90 001 N 1236
9-07 8-14 DIST COUNTY SHEET NO.
713 52 HOU| _ FORT BEND 25
10
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TYPE 3 BARRICADES

w

~

v

S

[SSINN]

©

. Refer to the Compliant Work Zone Traffic Control Devices List (CWZTCD)

for details of the Type 3 Barricades and a list of all materials
used in the construction of Type 3 Barricades.

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

projects closed to all traffic.

. Barricades extending across a roadway should have stripes that slope

downward in the direction toward which traffic must turn in detouring.
When both right and 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.

. Striping of rails, for the right side of the roadway, should slope

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

. Identification markings may be shown only on the back of the

barricade rails. The maximum height of letters and/or company logos
used for identification shall be 1"

. Barricades shall not be placed parallel to traffic unless an adequate

clear zone is provided.

. Warning lights shall NOT be installed on barricades.
. Where barricades require the use of weights to keep from turning over,

the use of sandbags with dry, cohesionless sand is recommended. The
sandbags will be tied shut to keep the sand from spilling and to
maintain a constant weight. Sand bags shall not be stacked in a manner
that covers any portion of a barricade rails reflective sheeting.

Rock, concrete, iron, steel or other solid objects will NOT be

permitted. Sandbags should weigh a minimum of 35 Ibs and a maximum 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.

. Sheeting for barricades shall be retroreflective Type A or Type B

conforming to Departmental Material Specification DMS-8300 unless
otherwise noted.

Barricades shall NOT
be used as a sign support.

Minimum

nominal Reflective

L5 NN 7 inches
TYPICAL STRIPING DETAIL FOR BARRICADE RAIL

4" min., 8 max.

20"
48"

20"

stiffener |l MY A9 A & & & i
\ Flat rail

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

Each roadway of a
divided highway shall be
barricaded in the same manner. R11-2

PERSPECTIVE VIEW

The three rails on Type 3 barricades
shall be reflectorized orange and
reflective white stripes on one side
facing one-way traffic and both sides

for two-way traffic. > [ [

Barricade striping should slant
downward in the direction of detour.

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

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

TYPE 3 BARRICADE (POST AND SKID) TYPICAL APPLICATION

ROAD
CLOSED

NAME
ADDRESS
arv | 620-6T

STATE

CONTRACTOR

Roadway

L

10

)

- ©

A minimum of two drums shall
be used across the work area

8 max. length Type 3 Barricades

PLAN VIEW e 8

PLAN VIEW

10" max. L 10" max. _|_ 10 max.

Plastic Drum

\ \ Typical

PERSPECTIVE

These drums
are not required
on one-way roadway

_/\

VIEW

N

w

R

. Where positive redirectional
capability is provided, drums

may be omitted.

Plastic construction fencing

may be used with drums for
safety as required in the plans
Vertical Panels on flexible support
may be substituted for drums when
shoulder width is less than 4 feet.
When the shoulder width is greater
than 12 feet, steady-burn lights
may be omitted if drums are used.

. Drums must extend the length

of the culvert widening.

the

LEGEND

Plastic drum

or yellow warning reflector

Plastic drum with steady burn light

Blele

Steady burn warning light
or yellow warning reflector

Increase number of plastic drums on the
side of approaching traffic if the crown
width makes it necessary. (minimum of 2

and maximum of 4 drums)

CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PROJECT LIMITS

CONES
. orange
_ - white
ERT
]:6” min. . orange
2" min. .
_£4” min. . white
42" 2" min.
28" min. 4" min.
min
Two-Piece cones One-Piece cones

Alternate

Approx. Drums, vertical panels or 42" cones

| 50' | at 50" maximum spacing

Alternate

Approx
50'

{ | |

Min. 2 drums
or 1 Type 3

barricade G:D
\\ STOCKPILE

i i
Min. 2 drums

or 1 Type 3
barricade

e

)
)
I

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.

. Traffic cones and tubular markers shall be predominantly orange, and
meet the height and weight requirements shown above.

. One-piece cones have the body and base of the cone molded in one consolidated
unit. Two-piece cones have a cone shaped body and a separate rubber base,
or ballast, that is added to keep the device upright and in place.

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

N

w

2" max.
3" min.

2" to 6"

3" min.

28"
min.

S

Tubular Marker

SHEET 10 OF 12

=t

I Texas Department of Transportation

Traffic
Safety
Division
Standard

BARRICADE AND CONSTRUCTION

O O O [m] 4. Cones or tubular markers shall have white or white and orange reflective
., bands as shown above. The reflective bands shall have a smooth, sealed
jf’ Oﬂf’WEY ;03515 Desirable outer surface and meet the requirements of Departmental Material CHANNELIZING DEVICES
ownstream drums i i ificati
or barricade may be stockpile focation Channelizing devices parallel to traffic Specification DM5-6300 Type A or Type B.
i v is outside should be used when stockpile is 5. 28" cones and tubular markers are generally suitable for short duration and
omitted here clear zone. within 30' from travel 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
<= to maintain them in their proper upright position. BC(]O)'ZI
N - N N - - - - - - - - - 6. 42" two-piece cones, vertical panels or drums are suitable for all work zone FILE bc-21.dgn on: TxDOT ek TxDOT [ow: TxDOT [ cx: TxDOT
I:D durations. @TXDOT November 2002 conT | sect 108 HIGHWAY
7. Cones or tubular markers used on each project should be of the same size REVISIONS 6425| 90 001 FM 1236
and shape. 9-07  8-14 .
TRAFFIC CONTROL FOR MATERIAL STOCKPILES 7213 521 ;’;L FORC;“"’E;:END S”E;‘“”
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WORK ZONE PAVEMENT MARKINGS

GENERAL

REMOVAL OF PAVEMENT MARKINGS

. The Contractor shall be responsible for maintaining work zone and
existing pavement markings, in accordance with the standard
specifications and special provisions, on all roadways open to traffic
within the CSJ limits unless otherwise stated in the plans.

N

Color, patterns and dimensions shall be in conformance with the
"Texas Manual on Uniform Traffic Control Devices" (TMUTCD).

w

Additional supplemental pavement marking details may be found in the
plans or specifications.

R

Pavement markings shall be installed in accordance with the TMUTCD
and as shown on the plans.

w

. When short term markings are required on the plans, short term
markings shall conform with the TMUTCD, the plans and details as
shown on the Standard Plan Sheet WZ(STPM).

[

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

~

. All work zone pavement markings shall be installed in accordance
with Item 662, "Work Zone Pavement Markings."

RAISED PAVEMENT MARKERS

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

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

PREFABRICATED PAVEMENT MARKINGS

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

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

MAINTAINING WORK ZONE PAVEMENT MARKINGS

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

N

. 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.

w

. The markings should provide a visible reference for a minimum
distance of 300 feet during normal daylight hours and 160 feet when
illuminated by automobile low-beam headlights at night, unless sight
distance is restricted by roadway geometrics.

~

. Markings failing to meet this criteria within the first 30 days after
placement shall be replaced at the expense of the Contractor as per
Specification Item 662.

. Pavement markings that are no longer applicable, could create confusion
or direct a motorist toward or into the closed portion of the roadway
shall be removed or obliterated before the roadway is opened to traffic.

N

. The above shall not apply to detours in place for less than three
days, where flaggers and/or sufficient channelizing devices are used
in lieu of markings to outline the detour route.

w

. Pavement markings shall be removed to the fullest extent possible,
50 as not to leave a discernable marking. This shall be by any method
approved by TxDOT Specification Item 677 for "Eliminating Existing
Pavement Markings and Markers".

EN

. The removal of pavement markings may require resurfacing or seal
coating portions of the roadway as described in Item 677.

[

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

[N

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

~

. Over-painting of the markings SHALL NOT BE permitted.

[sY)

. Removal of raised pavement markers shall be as directed by the
Engineer.

©

. Removal of existing pavement markings and markers will be paid for
directly in accordance with Item 677, "ELIMINATING EXISTING PAVEMENT
MARKINGS AND MARKERS," unless otherwise stated in the plans.

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

Temporary Flexible-Reflective
Roadway Marker Tabs

TOP VIEW FRONT VIEW

o

Height of sheeting
is usually more than
1/4" and less than 1"

TABS TO THE PAVEMENT SURFACE

STAPLES OR NAILS SHALL NOT BE USED TO SECURE
TEMPORARY FLEXIBLE-REFLECTIVE ROADWAY MARKER

1. Temporary flexible-reflective roadway marker tabs used as guidemarks
shall meet the requirements of DMS-8242.

2. Tabs detailed on this sheet are to be inspected and accepted by the
Engineer or designated representative. Sampling and testing is not
normally required, however at the option of the Engineer, either "A"
or "B" below may be imposed to assure quality before placement on the
roadway.

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

ool

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

3. Small design variances may be noted between tab manufacturers.

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

RAISED PAVEMENT MARKERS USED AS GUIDEMARKS

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

N

. All temporary construction raised pavement markers provided on a
project shall be of the same manufacturer.

w

. Adhesive for guidemarks shall be bituminous material hot applied or
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 surface with white body).

DEPARTMENTAL MATERIAL SPECIFICATIONS
PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
TRAFFIC BUTTONS DMS-4300
EPOXY AND ADHESIVES DMS-6100
SIDE VIEW
BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130
PERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240
TEMPORARY REMOVABLE, PREFABRICATED
PAVEMENT MARKINGS bms-8241
TEMPORARY FLEXIBLE, REFLECTIVE
4 ROADWAY MARKER TABS bms-8242
Adhesive pad
A list of prequalified reflective raised pavement markers,
non-reflective traffic buttons, roadway marker tabs and other
pavement markings can be found at the Material Producer List
web address shown on BC(1).
SHEET 11 OF 12
§® Traffic
= Safety
. Division
Texas Department of Transportation Standard

BARRICADE AND CONSTRU

BC(11)-21

CTION

PAVEMENT MARKINGS

FILE bc-21.dgn on: TxDOT ek TxDOT [ow: TxDOT [ cx: TxDOT

@TXDOT February 1998 CONT | SECT 108 HIGHWAY
REVISIONS 6425 90 001 FM 1236

2-98  9-07 5-21 -

1-02 7.13 DIST COUNTY SHEET NO.

11-02 8-14 HOoU FORT BEND 27
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PAVEMENT MARKING PATTERNS

10 to 12 <:| 10 to 12" Type I1-A-A
i 1E| oo@Qgoo oooagoo
L} O O / ooooa ooooa jioagoa
\ - ooooaoo o OOODOOOTEI oogooo ooooo
|:‘,> Yellow } Yellow #7 .;l‘> y
Type I1-A-A Type Y buttons

REFLECTORIZED PAVEMENT MARKINGS - PATTERN A RAISED PAVEMENT MARKERS - PATTERN A

<:, Type II-A-A <:|

¢ o ao ODO&OODOOODOOODOOOD

—— —& —— —— oooQoo/o goaol jooon ooooo
Yellow Type Y N_ f
SI: 4 to 8" buttons 6 to 8" Type II-A-A

RAISED PAVEMENT MARKERS - PATTERN B

REFLECTORIZED PAVEMENT MARKINGS - PATTERN B

Pattern A is the TXDOT Standard, however Pattern B may be used if approved by the Engineer.
Prefabricated markings may be substituted for reflectorized pavement markings.

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

Type I-C
ogoooODoooOmooopoooOdoooO0OdOO OooobmDooopmooomodoooan
Whit 4 Type W buttons { s Type I-C or 1-C-R
ite goooa goooa [mle]nle] godoa ooooa

<:| Type I-A Type Y buttons

ODOOODOO\O\JOOODOOOEIOOODOOODOOODOOODOOODOOOD

/’ opgooopQdooo
|::> Type I-A
Yellow vp

—— White — —— —— ooooa ooooa noq\_ goaooa goooa
|::> V Type W buttons Type I-C or II-C-R
opgooopmooopmooopooopdooo@mdooO goooQooopdooonoooan

\— Type I-C

ooonooonooonooonoynooonooonooon
Type Y buttons

REFLECTORIZED PAVEMENT MARKINGS
RAISED PAVEMENT MARKERS

Prefabricated markings may be substituted for reflectorized pavement markings.

EDGE & LANE LINES FOR DIVIDED HIGHWAY

<j Type W buttons\j
ooon

— —— oogono gooooo

Type I-C <:|

. —— DODO[ oooon goooa
White A <:| Type I11-A-A Type Y buttons <:I
= OODOOO%O|:|OOOE|OOODOOODO%DOOODOOODOOODOOOD

oooooo ooopmooopmooopmooonOo oooooOoooopmooonoooan

> ~ o>
nonon\ gooono oooon
Type I-C

- €llOW — goooo oooon _;fnon
RAISED PAVEMENT MARKERS

Type W buttons

|:‘,> White 7 El\>

REFLECTORIZED PAVEMENT MARKINGS

Prefabricated markings may be substituted for reflectorized pavement markings.

LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS

<:| Type W buttons Type I-C <:I
_\n\mon %on

— — — — gogoa ooooo goooo gooon
White
oonOooooan o o0 00E|000E|OOODOOODOOODOOODOOODOOOD
—— —— —— ——— gooon goooo logoa
Yellow Type Y buttons Type ” A A
— — —— — goooa gogoa goooa

coooooo0oan OODOOOE|OOODOOODOOODOOODOOODOOODOOOD

I:IOEIOE\\_ gooon
Type I-C

— — — ooooo gogoad _/EI})EIOEI gooon
Type W buttons

E‘|> ™ Wwhite =7 E:>

STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS

_6>IO” +I3; Type 11-A-A Type Y buttons
RAISED o o o o o o o o\o o o/o O o
DOUBLE PAVEMENT 4 to 12" + 7
MARKERS o o o oo o o o o o o o o o
NO-PASSING 4
REFLECTORIZED '

PAVEMENT i x
LINE MARKINGS 4to 12 ]—*
Yellow

Type I-C , I-A or II-A-A

Type W or Y buttons

RAISED N
SOLID EDGE LINE PAVEMENT o 0 0o oo o o o o o o o o o o
MARKERS
LINES OR SINGLE e W
REFLECTORIZED
NO-PASSING LINE PAVEMENT J—
MARKINGS 4" White or Yellow
Type I-C Type W buttons
WIDE enenr o LD% 0O oo o o oo o/fo oo o
LINE ARKERS Fo oo oo oo omooo o0 o
g
(FOR LEFT TURN CHANNELIZING LINE REFLECTORIZED
OR CHANNELIZING LINE USED TO PAVEMENT
MARKINGS
DISCOURAGE LANE CHANGING.) Wh/te
30" £ 3 30" + 3"

RAISED oooOooaQ

Type I-C or II-A-A
[u] [u] [u] \D oomoanQo
CENTER  phveienr Q\Z
51 5
MARKERS l— 10 e 30 — ] Type W or 2ol 2

LINE Y buttons
OR
e w01 ——
LANE REFLECTORIZED ooy o O o [ ]
PAVEMENT e
LINE MARK INGS e 10 —fe—— 30 ——] White or Yellow
Type I-C or II-A-A
BROKEN (when required)
LINES
RAISED a a a a " a a a a a
PAVEMENT o o o 1-2 ‘T:D a a a o
MARKERS
AUXILIARY 3 o Type I1-C or 1I-C-R
OR
LANEDROP g
L[NE REFLECTORIZED - - - -

PAVEMENT
' 1

MARKINGS 3 9

REMOVABLE MARKINGS
WITH RAISED
PAVEMENT MARKERS

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

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

5 + 6" |<—>|
I<— 10 -|= 30" l

Raised Pavement Markers

Centerline only - not to be used on edge lines

SHEET 12 OF 12

gta Traffic
= Safety

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

BARRICADE AND CONSTRUCTION
PAVEMENT MARKING PATTERNS

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

BC(12)-21

REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS FILE bc-21.dgn ow: TxDOT |cK TxDOT|nw TxDOT | cx: TxDOT
Prefabricated markings may be substituted for reflectorized pavement markings. ©rxpoT  February 1998 cont | sect 108 HIGHWAY
1297 9-07 Rrg’f;]’“ 6425| 90 001 FM 1236
TWO-WAY LEFT TURN LANE 208 713 01T counry SHEET o
1102 8-14 HOU FORT BEND 28
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/— Concrete Barrier

/

ANANAN

A Y
" [EoR

>

'_.lp e

s

Work Area

<]
® °r=1

—ntp

NOTES:

1. Length of Safety Glare screen will be specified elsewhere in the plans.

2. The cumulative nominal length of the modular safety glare screen units
shall equal the length of the individual sections of temporary concrete

BARRIER DELINEATION WITH MODULAR GLARE SCREENS

traffic barrier on which they are installed so the joint between barrier
sections will not be spanned by any one safety glare screen unit.

3. Screen Panel/blades will be designed such that reflective sheeting conforming
with Departmental Material Specification DM5-8300, Sign Face Materials,
Type B or C Yellow, minimum size of 2 inches by 12 inches can be attached
to the edge of the panel/blade. The sheeting shall be attached to one
glare screen panel/blade per section of concrete barrier not to exceed a
spacing of 30 feet. Barrier reflectors are not necessary when panel/blades
are installed with reflective sheeting as described.

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

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

LEGEND

Type 3 Barricade

Channelizing Devices

Trailer Mounted Flashing Arrow Board

I-EEr]>EE

Sign

/
/
/
/

Safety glare screen

DEPARTMENTAL MATERIAL SPECIFICATIONS

SIGN FACE MATERIALS DMS-8300
DELINEATORS AND OBJECT MARKERS DMS-8600
MODULAR GLARE SCREENS FOR HEADLIGHT BARRIER DMS-8610

Only pre-qualified products shall be used. A copy of
the Compliant Work Zone Traffic Control Devices List"
CWZTCD)describes pre-qualified products and their sources
and may be found at the following web address:

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

|

BC and/or TCP

requirements.

Refer to applicable —=

sheets for approach

N N

) |

N A \— N A N
Opposin . Opposing Opposing ch lizi
Traffic gha””e/’z’”g Traffic Traffic Deainelt ey
evices (See L L evices (See
Lane Note 5) ~ane -ane Note 5)
Divider Divider Divider

VERTICAL PANELS & OPPOSING TRAFFIC LANE DIVIDERS (OTLD)
SEPARATING TWO-WAY TRAFFIC ON NORMALLY DIVIDED HIGHWAYS

Centerline
% I::>
> =
>
AAF DA DA [FA——A A A A
500" Max. - See Notes 2 & 3 §§ See Notes 2 & 3 NOTES:
N

1.

When two-lane, two way traffic control must be maintained on one
roadway of a normally divided highway, opposing traffic shall be
separated with either temporary traffic barriers, channelizing
devices, or a temporary raised island throughout the length of
the two way operation. The above Typical Application is intended
to show the appropriate application of channelizing devices when
they are used for this purpose. This is not a traffic control
plan. If this detail is to be used for other types of roads or
applications, those locations should be stated elsewhere in the
plans.

Space devices according to the Tangent Spacing shown on the Device
Spacing table on BC(9) but not exceeding 100'.

Every fifth device should be an OTLD except when spaced closer to
accommodate an intersection. An OTLD should be the first device on
each side of intersecting streets or roads.

Locations where surface mount bases with adhesives or self-righting
devices will be required in order to maintain them in their proper
position should be noted elsewhere in the plans.

Channelizing devices are to be vertical panels, 42" cones or tubular
markers that are at least 36" tall. Tubular markers used to separate
traffic should have a rubber base weighing at least 30 pounds.
Tubular markers that are 42" tall or more shall have four bands of

reflective material as detailed for 42" cones on BC(10). Tubular markers

less than 42" but at least 36" tall shall have three bands of 3" wide
white reflective material spaced 2" apart. Reflective material shall
meet DMS-8300, Type A.

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

TRAFFIC CONTROL PLAN
TYPICAL DETAILS

WZz(TD)-17

FILE wztd-17.dgn on: TxDOT ek TxDOT [ow: TxDOT Jcx: TxDOT

@TxDOT February 1998 CONT | SECT 108 HIGHWAY
REVISIONS

498 217 6425| 90 001 FM 1236

3-03 DIST COUNTY SHEET NO.

7-13 HOU FORT BEND 29
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WORK ZONE SHORT TERM PAVEMENT MARKINGS DETAILS

WORK ZONE SHORT TERM PAVEMENT MARKINGS PATTERNS

N LT 20"+ 6" ——|m "]7 Type Y-2 0 DO —
e DOUBLE TABS 4"t0 12" NOT NOT [ra.
gs o i i i PASS|T ——— -~ Rt
Ny NO-PASSING 6" RA4-1 | 1 PASS
o0
l‘g LINE TAPE 4"to 12" L - - i — < <’;|
§ 3 § v o :k Yellow — — - - - - - - - - 1 [} 1 [} 1 [} [} [} [} L[} L]
‘U--lc-w SOLID I‘— 20'+ 6 ——| 456 I‘_’| -— -— -— -& Vel 1] [] 1] [] ] oo '"k
2+9 ellow o
ob” LINES 2026 ooy orm o> > Type Y-2
Zeg SINGLE L]" » P
=D TABS il 0 il
cEw NO-PASSING LINE ) }\ PASS TAPE b PASS TABS
E"E,g or CHANNELIZATION TAPE ] ] ] WITH \ WITH
00t CARE CARE
83 LINE - 206"~ \ 456" Ra-2 Ré-2
+ Q0 ;
Q@ Yell Whit
s e — CENTER LINE & NO-PASSING ZONE BARRIER LINES FOR TWO LANE TWO-WAY HIGHWAYS
EL8
[oX=) Ve Type Y-2 or W
oC 0 I—— 40"+ 1 ——| AN
<0b BROKEN TABS noo nmo nno 0no , <
g g N ., e 123" White <:| Type W
3 LINES 5 .
£so TAPE — - - - - non oo ooo ooo ooo ooo oo oo
2°% (FOR CENTER LINE — T — _— < <
w83 OR LANE LINE) |—— 40"t 1' ——| \ |———| 4.5 +6"
ox % Yellow or White E:>
: > >
2
° 3% f—1226" — fe—sf 323" Type W - - - - 1 0o 1o 10 1
<> ite
z88]  wpDEDOTTED ™ - oM. DO : = . < L2 e w1 L
ALg 0 0 0 OF 1| il - L] I B R BB [ S S P A
oS )
o83 LINES 1 - ™ >/ S
€.,2 [ 0
88¢ (FOR LANE DROP LINES) TAPE - - - & Wide Dotted Lines Wide Dotted Lines > 0
oalw
:‘gé |__12' +6" _.| sl 3 x3" ™~ White Type W Wide Gore Markings Wide Go;ilgllsarkings
- TAPE
oC 3-
06E LANE LINES FOR DIVIDED HIGHWAY
9 20'+ 6" ——| Type W
0L
25 g '
G il oy V \ﬂ]
2 4"+ 4"
LI~ TABS
5 0 iy i <
285 WIDE GORE - - Whie +™= - - <& ] ] m ] 0 1o ] 1
" i
=g MARKINGS 12 < Type W <
%2R - - - - - - - - - - - [ I R | [ TR T Y R R R |
=9 3% TAPE / —-— - - - - - - - - ] ] 0 0 0 ] ] ] 0 ; 0 0 0 0
G538 f— 20'z6" _—| 45 +6" |._.| White ED Yellow E,'> Type Y-2
2 E _— — — — — UL ooo non non oo ooo ooo ooo
S2e. > White # > TvoeW
- ype
3 gk .
5 o NOTES: TAPE S
< 1. Short term pavement markings may be prefabricated markings (stick down tape) or temporary flexible reflective roadway
§ marker tabs unless otherwise specified elsewhere in plans. LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS
Z 2. Short term pavement markings shall NOT be used to simulate edge lines.
é 3. Dimensions indicated on this sheet are typical and approximate. Variations in size and height may occur between markers or <:| ) T T m T T P ﬁ'j
S devices made by manufacturers, by as much as 1/4 inch, unless otherwise noted. - - A - - ”
re) White <:| Type W <:|
g 4. Temporary flexible-reflective roadway marker tabs will require normal maintenance replacement when used on roadways - - - - - - - - 0 0 0 0 0 ] 0 0 0 0 0 0 ] 0 0
I3) with an ADT per lane of up to 7500 vehicles with no more than 10% truck mix. When roadways exceed these values, — — — — — LI [LL] ooo o L] LLL] (1] L]
2 additional maintenance replacement of devices should be planned. Yellow :%Type Y-2
= - - - - -— ooo oo ooo (1] ooo ooo L] ooo
= 5. No segment of roadway open to traffic shall remain without permanent pavement markings for a period greater than 14 — — — — — — — — — [] ] ] ] ] ] ] ] ] ] ] ] ] ] ]
3 calendar days. The Contractor will be responsible for maintaining short term pavement markings until permanent pavement |:"> |:>
o markings are in place. When the Contractor is responsible for placement of permanent pavement markings, no segment of - - - - - i) T T m T T P )
g roadway shall remain without permanent pavement markings for a period greater than 14 calendar days unless weather I#> White 7 E:> T W b4
T conditions prohibit placement. Permanent pavement markings shall be placed as soon as weather permits. ype
[
£ 6. Fortwo lane, two-way roadways, DO NOT PASS signs shall be erected to mark the beginning of sections where passing is TAPE TWO-WAY LEFT TURN LANE TABS
e prohibited and PASS WITH CARE signs shall be erected to mark the beginning of sections where passing is permitted. Signs
] shall be in accordance with the "Texas Manual on Uniform Traffic Control Devices" (TMUTCD) and may be used to indicate the
2 limits of no-passing zones for up to 14 calendar days. Permanent pavement markings should then be placed. Raised »~ Removable If raised pavement markers are used to supplement REMOVABLE ”
2 Pavement 7////.////// Short Term short term markings, the markers shall be applied to the top of the §® ggag;;
&l 7. Forlow volume two lane, two-way roadways of 4000 ADT or less, no-passing lines may be omitted when approved by the Marker L MaVEmentT tape at the approximate mid length of the tape. This allows an . Division
z Engineer. DO NOT PASS and PASS WITH CARE signs shall be erected (see note 6). L arking (Tape) easier removal of raised markers and tape. I Texas Department of Transportation Standard
o
8 8. For exit gores where a lane is being dropped place wide gore markings or retroreflective channelizing devices to guide
S motorist through the exit. If channelizing devices are to be used it should be noted elsewhere in the plans. One piece cones PREFABRICATED PAVEMENT MARKINGS
g -
sg are not allowed for this purpose. 1. Temporary Removable Prefabricated Pavement Markings shall meet the requirements of DMS-8241. VVO RK ZON E SH ORT TE RM
<E
SZ| TEMPORARY FLEXIBLE, REFLECTIVE ROADWAY MARKER TABS (TABS) 2. Non-removable Prefabricated Pavement Markings shall meet the requirements of either DMS-8240 "Permanent
~Z : . " w : : . "
z 2] 1. Temporary flexible-reflective roadway marker tabs detailed on this sheet will be designated Type Y-2 (two amber reflective Prefabricated Pavement Markings" or DMS-8243 "Temporary Costruction-Grade Prefabricated Pavement Markings. PAVEM E NT MARKI N GS
] s e e, et suacs i yelow bocy; and Type W (ane whis o sier reflcive
< ) . o 1. All raised pavement markers used for work zone markings shall meet the requirements of Item 672, "RAISED WZ STPM 23
g 2 2. Tabs shall meet requirements of Departmental Material Specification DMS-8242. PAVEMENT MARKERS" and DMS-4200. ( )-
w
% @F 3. When dry, tabs shall be visible for a minimum distance of 200 feet during normal daylight hours and when illuminated by DEPARTMENTAL MATERIAL SPECIFICATIONS (DMS) & MATERIAL PRODUCER LISTS (MPL) g}LE: westpm-23.dgn o Joe e o
N = A g i . N N N " . TxDOT Feb 2023 CONT | SECT Jos HIGHWAY
~ automobile low-beam head light at night, unless sight distance is restricted by roadway geometrics. 1. DMSs referenced above can be found along with embedded links to their respective MPLs at the following website: - stsm: s 6422 27 001 FM 3318
|I-'I_J' i 4. No two consecutive tabs nor four tabs per 1000 feet of line shall be missing or fail to meet the visual performance requirements . . L 4-92 713 oSt COUNTY SHEETNO
<= of Note 3. http://www.txdot.gov/business/contractors_consultants/material_specifications/default.htm o 23 HoU FORTBEND o
[
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] o

Cw8-11

* See Table 1

Area where Edge
Condition exists

X "X" distance
(See Note 4)

*See Table 1

A

UNEVEN LANES W81
TWO LANE CONVENTIONAL ROAD

Area where Edge
Condition exists

Table 1

| ¥ See

"X" distance
(See Note 4)

TN

AN

UNEVEN LANES
FOUR LANE CONVENTIONAL ROAD

cwe-11

cws-12 |

"X" distance
(See Note 4)

Area missing Center
| Line markings

X "X" distance
(See Note 4)

2 -

NO CENTER LINE
TWO LANE CONVENTIONAL ROAD

cws-12

Area where Edge
Condition exists
% See Table 1

"X" distance
(See Note 4)

! =Sa | == |

cws-11 | cwe-11

UNEVEN LANES
DIVIDED ROADWAY

DEPARTMENTAL MATERIAL SPECIFICATIONS

PERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240

TEMPORARY (REMOVABLE) PREFABRICATED PAVEMENT MARKINGS DMS-8241

SIGN FACE MATERIALS DMS-8300

COLOR USAGE SHEETING MATERIAL

TYPE B, OR TYPE G, SHEETING

ORANGE BACKGROUND

BLACK LEGEND & BORDERS ACRYLIC NON-REFLECTIVE SHEETING

GENERAL NOTES

1. If spalling or holes occur, ROUGH ROAD (CW8-8) signs should be placed in
advance of the condition and be repeated every two miles where the
condition persists.

2. UNEVEN LANES (CW8-11) signs shall be installed in advance of the
condition and repeated every mile. Signs installed along the uneven
lane condition may be supplemented with the NEXT XX MILES (CW7-3aP)
plaque or Advisory Speed (CW13-1P) plaque.

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

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
remain in place until final surface is applied. Signs shall be considered
subsidiary to Item 502 "BARRICADES, SIGNS AND TRAFFIC HANDLING."

6. Signs shall be fabricated and mounted on supports as shown on the BC
standards and/or listed on the "Compliant Work Zone Traffic Control Devices"
list.

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

8. All signs shall be constructed in accordance with the details found in
the "Standard Highway Sign Designs for Texas," latest edition.

TABLE 1

Edge Condition Edge Height (D) % Warning Devices

Less than or equal to:
14" (maximum-planing)

Sign: CW8-11
@ 155" (typical-overlay)

Distance "D" may be a maximum of 1}4" for planing
operations and 2" for overlay operations if uneven
lanes with edge condition 1 are open to traffic
after work operations cease.

Vo4 /; D
////L//// 7

@ >3

LT 1 D

Less than or equal to 3" Sign: CW8-11

©)

ez D Distance "D" may be a maximum of 3" if uneven lanes

with edge condition 2 or 3 are open to traffic after
12"

work operations cease. Uneven lanes should not be
Notched Wedge Joint

0" to %u

open to traffic when "D" is greater than 3"

=t

TRAFFIC CONTROL DURING PLANING,

I Texas Department of Transportation

Traffic
Operations
Division
Standard

OVERLAY AND LEVELING OPERATIONS
ARE SHOWN ELSEWHERE IN THE PLANS.

SIGNING

MINIMUM WARNING SIGN SIZE

Conventional roads 36" x 36"

Freeways/expressways,

divided roadways 48" x 48"

FOR

UNEVEN LANES

WZzZ(UL)-13

FILE wzul-13.dgn

on: TxDOT ek TxDOT [ow: TxDOT Jcx: TxDOT

©rxpor April 1992 conr | secr

J0B

HIGHWAY

REVISIONS 6425| 90

001

FM 1236

8-95 2-98 7-13 DIST

COUNTY

SHEET NO.

1-97  3-03 HoU

FORT BEND

31

17
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Work
VA RVANCAN i

DIVIDED HIGHWAY

(See Note 3)

wlm < Project
Limit Signs

| ¢ .
¢BRAKE

Working For You

Give Us A

G20-7T

or

96" X 48" (See Note 6)

* 192" X 96"
(Optional- See Note 7)

Work

Area —f—= .

(See Note 3)

wlw < Project
Limit Signs

cwz21-1T7
48" X 48"

UNDIVIDED HIGHWAY

SIGNS ARE SHOWN FOR ONE DIRECTION OF TRAVEL

*  When the optional larger WORKING FOR YOU GIVE US A BRAKE (G20-7T)
192" x 96" sign is required, the locations shall be noted
elsewhere in the plans.

SUMMARY OF LARGE SIGNS
GALVANIZED DRILLED
STRUCTURAL SHAFT
BACKGROUND SIGN SIGN REFLECTIVE 5Q FT STEEL
COLOR DESIGNATION SIGN DIMENSIONS SHEETING )
(LF) 24" DIA.
Size @ @ (LF)
Working For You
- Give Us A " i
Orange G20-7T eBRAKE 96" X 48 Type BFLor C r 32 A A A A
Working For You
_ Give Us A " "
Orange G20-7T B‘EAIS(E 192" X 96 Type Bg or C 128 w8x18 16 | 17 12

A Sce Note 6 Below

DEPARTMENTAL MATERIAL SPECIFICATIONS

LEGEND
PLYWOOD SIGN BLANKS DMS-7100
=&= | Sign ALUMINUM SIGN BLANKS DMS-7110
2 | targe sign SIGN FACE MATERIALS DMS-8300

Traffic Flow

COLOR USAGE

ORANGE | BACKGROUND
BLACK LEGEND & BORDERS

SHEETING MATERIAL

TYPE By, OR TYPE Cp,
NON-REFLECTIVE ACRYLIC FILM

GENERAL NOTES

1.

2.

3.

See BC and SMD sheets for additional sign support details.
Sign locations shall be approved by the Engineer.
For projects more than two miles in length, Give Us a BRAKE signs should be

repeated halfway through the project. The Give Us a Brake (CW21-1T) may be
used for this purpose.

. Work zone speed limits are sometimes used in conjunction with GIVE

US A BRAKE signing. See BC(3) for location and spacing of construction
speed zone signing when required.

. Give Us a Brake (CW21-1T) signs and supports shall be considered

subsidiary to Item 502, "Barricades, Signs and Traffic Handling."

. The 96" X 48" Working For You Give Us A BRAKE (G20-7T) may use a 1/2" or 5/8"

plywood substrate or 0.125" aluminum sheeting substrate and may be supported by two
4" x 6" wood posts with drilled holes for breakaway as per BC(5) and will be
subsidiary to Item 502.

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

under the following specification items:
Item 636 - Aluminum Signs
Item 647 - Large Roadside Sign Supports and Assemblies.
Item 416 - Drilled Shaft Foundations

. All signs shall be constructed in accordance with the details found in the "Standard

Highway Sign Designs for Texas,” latest edition. Sign details not shown in this manual
shall be shown in the plans or the Engineer shall provide a detail to the Contractor
before the sign is manufactured.

§® Traffic
= Operations
I Texas Department of Transportation s”,;",’,ﬁ,’gﬁ’d
WORK ZONE
"GIVE US A BRAKE"
SIGNS
WZ(BRK)-13
FILE wzbrk-13.dgn on: TxDOT |cK TxDOTlm‘/ TxDOT  |ck: TxDOT
@TXDOT August 1995 conT | sect 408 HIGHWAY
REVISIONS 6425| 90 001 FM 1236
6-96 5-98  7-13 DIST COUNTY SHEET NO.
596 303 HOU FORT BEND 32
T
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Warning sign TABLE 1
and rumble strip Flagoe 1 to o GENERAL NOTES LEGEND
sequence in Flagger ADT Stri - — -
opposite direction (Length of Work Arraf/s 1. Each Rumble Strip Array should ezzz2a | Type 3 Barricade L] Channelizing Devices
is same as below. Area) consist of three rumble strips spaced Truck Mounted
} < 4,500 1 center to center at the spacing shown E[[E Heavy Work Vehicle AN | atcenvator (TMA)
1/8 Mile =7 500 > in Table 2, placed transverse across Trailer Mounted Portable Changeable
~33500 7 4> the lane at locations shown. Flashing Arrow Panel Message Sign (PCMS)
1/4 Mile ‘ <:|
[ ] = L]
= 3,500 2 2. The CW17-2T "RUMBLE STRIPS AHEAD" =& | Sion Traffic Flow
- ) < 2,600 1 ] sign should be located after the O\ Flag D_O Flagger
1/2 Mile =600 B < . < CW20-1D "ROAD WORK AHEAD sign and
=2, o [} o
o . o spaced as shown. If traffic is
r 1 Mile < 1,600 1 g “ g observed to be queuing, or is Minimum Suggested Maximum Minimum
- = 1,600 2 S | ‘ . 5 expected to queue beyond the Rumble posted | Formuia ; Des’[ﬂb/el Spacing of g,'g'ﬂu' Suggested
O o > 1 Mile N/A 2 . Strips, the CW17-2T sign and the Speed apel Lenaths Ch;”;ﬁi’;;”g Spacing BLofnfgftugma/
% - % “ A\ first Rumble Strip Array may be ES % ¥ 53 oI o X Y e,.rs,, pace
S E S Y located upstream of the CW20-1D Offset | Offset | Offset Taper Tangent Distance
é - é I' sigrzj ads necessary to provide 30 150 | 165 | 180 30 60 120 90
X needed warning. 35 1= —ZVOS 205 | 225 | 245 | 35 70 160 120
r .Q 3. Temporary Rumble Strips will be 40 265" | 295 | 320 40 80 240 55
A considered subsidiary to Item 502, 45 450" 495 540 45' 90 320 195'
-. and shall be a product listed on the 50 500" | 550'| 600 50 100 400 240"
* Compliant Work Zone Traffic Control 55 L—ws 550' | 605 | 660 55 110’ 500’ 295'
See note 8 Devices. - " ; . " . . ;
. O‘/——- 60 600" | 660'| 720 60 120 600 350
U... 4. Remove Temporary Rumble Strips before 65 650 715'| 780 65 130 700 el
removing the advanced warning signs. 70 700" 770"| 840 70 140 800 475
s~ 75 750" | 825" | 900 75' 150" 900" 540"
5. Temporary Rumble Strips should not
‘ ‘ - — be used on horizontal curves, loose * Conventional Roads Only
o . gravel,soft or bleeding asphalt, Kok ; iy ounded off
=t =~ heavily rutted pavements or unpaved Taper lengths 73‘/? been ’09” ed ofr.
Rumble N surfaces. L=Length of Taper(FT) W=Width of Offset(FT)
> Strip ~ . S=Posted Speed(MPH)
Rumble Strip N Array —_ 6. Temporary Rumble Strips shall be
Array - (See — installed and maintained as TYPICAL USAGE
(See note 1) | — note 1) per manufacturer's recommendations.
| —_— —K MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
‘ ‘ > 7 This standard sheet shall be used DURATION STATIONARY TERM STATIONARY | STATIONARY
>< Q in conjunction with other appropriate { {
] Rumble - TCP standard, TMUTCD typical application
~ Strip or project specific detail for the
. e .
Arrays project.
e * (See — —
note 1) _—— 8. The one-lane two-way application may
* utilize a flagger, an Automated F/‘agger @ Signs are for illustrative purposes only. Signs
| ‘ =< Assistance Device (AFAD) or a Portable required may vary depending on the TCP,TMUTCD
Traffic Signal (PTS). Typical Application, or project specific details
) ) 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 increase. Increasing space between rumble
— on freeways or expressways based on strips will improve effectiveness.
The second i * engineering judgment and written
Rumble Strip direction from the Engineer.
Array is required
when the ADT < ggw)z_jg
thresholds in 5 5 (See note 2)
Table 1 indicate - - = o = !
tAhe need for 2 R 2 3 3
= = < =
rrays. 3 | 3 & g
& &
ARV AN
\VARAN - STRIPS
- QHEAD cwiz=21 Traffic
1 1" ®
48" X 48 ;’ Safety
P (See note 2) . Division
TABLE 2 Texas Department of Transportation Standard
‘ Approximate distance
between strips in
- —! | ‘ CW20-1D Speed o arraf
v TEMPORARY RUMBLE STRIPS
= 40 MPH 10
CW20-1D
WZ(RS-1a) g xas WZ(RS-1b) z o s 15
=
WZ(RS)-22
= 60 MPH 20 fcg - xzrszzbdg/;mz on: TxDOT |u< TxDOTlmv TxDOT  |ck: TxDOT
TxDOT November CONT | SECT J0B HIGHWAY
RUMBLE STRIPS ON ONE-LANE RUMBLE STRIPS FOR LANE CLOSURE — o
TWO_WAY APPLICAT[ON ON CONVENTIONAL ROADWAY > 65 MPH * 35'+ j’;g 1-22 DIST COUNTY SHEET NO.
HOU FORT BEND 33
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DocuSign Envelope ID: 425F0A5B-3B3A-4C40-A800-99769890F31F

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

See note 1)

T 1]

Channelizing
Devices
(See note 2) A |

Channelizing |
devices may be
omitted if the
work area is a
minimum of 30"
from the nearest
traveled way. —— |

Shadow Vehicle
with TMA and high
intensity rotating,
flashing,
oscillating

or strobe lights. | [

X for 50 mph or less
3X for over 50 mph

(See notes 4 & 5)

| |
Channelizing | ™
Devices 1
(See note 2) A a

Shoulder
Shoulder

TCP (I-1a)

Work Space

X for 50 mph or less
3X for over 50 mph

Cw20-1D

48" X 48"
(Flags-
See notes 1 & 7)

WORK SPACE NEAR SHOULDER

Conventional Roads

CW20-1D
48" X 48" —_
(Flags-

See note 1)

X for 50 mph or less

3X for over 50 mph

Shadow Vehicle

with TMA and
high intensity
rotating,
flashing,
oscillating or
strobe lights.

(See notes 4 & 5)

END
ROAD WORK

G20-2
48" X 24"
(See note 2) A

Channelizing
Devices
(See note 2) A

Shoulder

Ch

-100" Max.
Devices at
20" spacing

END
ROAD WORK

G20-2
48" X 24"
(See note 2) A

annelizing

Devices
(See note 2) A

A

(See note 2)

Shoulder

boe

30'
Min.

TCP (1-1b)

150" Min.

Work Space

1/3 L

X for 50 mph or less
'3)( for over 50 mph

(Flags-
See notes 1 & 7)

WORK SPACE ON SHOULDER

Conventional Roads

LEGEND
Channelizing Type 3 Barricade aa Channelizing Devices
Devices Truck Mounted
(See note 2) A& Heavy Work Vehicle N | attenvator (TMA)
| | Trailer Mounted Portable Changeable
. Flashing Arrow Board Message Sign (PCMS)
END | e | Sign <:| Traffic Flow
I ROAD WORK
| 0\ Flag D_O Flagger
G20-2 .
| 48" X 24"
h \- (See note 2) A | Minimum Suggested Maximum -
CW20-1D = - Desirable Spacing of Minimum Suggested
18" x 48" by - H - | Psosetéej Formula Taper Lengths Channelizing Ssa/?fnn Longitudinal
(Flags- I | . zk * Ok Devices D”X.“ 9 Buffer Space
See note 1) BEES | 10 i 12 on a Ona Distance B
- § Offset | Offset | Offset | Taper Tangent
S 2 | 4 | 30 > 150" 165 | 180 30' 60' 120 90
~
gle g g R : 35 |- % 205 | 225 | 245 | 3% 70 160 120
= —= - “~
o3 2 | 3 x fﬁ-% ] | 40 265' | 295 | 320’ 40 80" 240" 155
[ <
s @ & £ g8 : 15 450' | 495 | 540 15 90 320 195
o |%“- o=
; x %g-Q& | 50 500" | 550'| 600 50' 100’ 400" 240'
ol
| | . 55 L=WS 550'| 605 | 660 55' 110 500 295'
L | 60 600" | 660" | 720 60' 120 600" 350"
| & 65 650'| 715 | 780 65 130" 700" 410'
r | 70 700" | 770" | 840 70' 140' 800" 475'
T e Inactive | 75 750" | 825'| 900' 75' 150' 900" 540'
| = k
| i vg/?f/;le >k Conventional Roads Only
| (See Note 3) | >k >k Taper lengths have been rounded off.
Work vehicles or X L=Length of Taper(FT) W=Width of Offset(FT) S=Posted Speed(MPH)
other equipment 3 |
necessary for the —Y
work operation, such 2
as trucks, moveable 3 TYPICAL USAGE
cranqs, vetc,, shall %‘. MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
remain in areas N DURATION STATIONARY TERM STATIONARY STATIONARY
separated from oL |
lanes of traffic by E . v /
channelization o gl
devices at all times. 2 = GENERAL NOTES
S .
[
Shad Vvehicl < | 1. Flags attached to signs where shown are REQUIRED.
W/fi (7J'VIVVIA gn’; € é . 2. All traffic control devices illustrated are REQUIRED, except those
high intensity | denoted with the triangle symbol may be omitted when stated elsewhere
rotating, flashing, . in the plans, or for routine maintenance work, when approved by the
oscillating or Engineer.
strobe lights. | | 3. Inactive work vehicles or other equipment should be parked near the
(See notes 4 & 5) . right-of-way line and not parked on the paved shoulder.
— | 4. A Shadow Vehicle with a TMA should be used anytime it can be positioned
. 30 to 100 feet in advance of the area of crew exposure without adversely
| | affecting the performance or quality of the work. If workers are no
@ longer present but road or work conditions require the traffic control
: to remain in place, Type 3 Barricades or other channelizing devices
| | may be substituted for the Shadow Vehicle and TMA.
5. Additional Shadow Vehicles with TMAs may be positioned off the paved
"y — | surface, next to those shown in order to protect wider work spaces.
| o 6. See TCP(5-1)for shoulder work on divided highways, expressways and
™ freeways.
. = | 7. CW21-5 "SHOULDER WORK" signs may be used in place of CW20-1D
| "ROAD WORK AHEAD " signs for shoulder work on conventional
Channelizing | » | roadways.
Devices 0 .
(See note 2) A\ 0 | o< |
<|E :
°lo
5|7 |
| £ :
s|3 |
n
~
~ o -
| Sl | =t oratlo
\. < | ™ ' - Oge;rg{lons
- I Texas Department of Transportation s,;",’,ﬁ,’gﬁ’d
| u
= TRAFFIC CONTROL PLAN
ROAD WORK CONVENTIONAL ROAD
ooz SHOULDER WORK
48" X 24"
(See note 2) A Zg{'zgfig'
TCP (1-1c) (Flags- TCP(]'])']8
See notes 1 & 7) FILE. tepl-1-18.dgn DN. |U( |mv CK.
WORK VEH[CLES ON SHOULDER ©rxpor December 1985 cont | sect J08 HIGHWAY
REVISIONS 6425| 90 001 FM 1236
" 2-94  4-98
Conventional Roads 8-95  2-12 IsT county SHEET No.
1-97  2-18 HOU FORT BEND 34
157




DocuSign Envelope ID: 425F0A5B-3B3A-4C40-A800-99769890F31F

LEGEND

Type 3 Barricade ae Channelizing Devices

Warning Sign Sequence END CW20-4D

in Opposite Direction " "
Same as Below ROAD WORK 48" X 48
G20-2
— 0 | 1/.} 48" X 24" CW3-4
48" X 48"
. (See note 2)
o A

ONE LANE
ROAD
AHEAD

Truck Mounted

Heavy Work Vehicle Attenuator (TMA)

P
1B
@ Trailer Mounted
.
0N

Portable Changeable

N
BE Flashing Arrow Board @ Message Sign (PCMS)
=
R . e
| 3‘{:% PREPARED CW20-1D Sign <:I Traffic Flow
Sy TO STOP o1,
< Q 48" X 48
T0 3 LLe (Flags- Flag D_O Flagger
ONCOMING = | SER See note 1) =
\ rnimum Suggested Maximum .
RAFFIC 4 - CW20-7 ) Desirable Spacing of Minimum Suggested Stopping
Y - Posted | Formula Taper Lengths Channelizin Sign :
RI- 48" X 48" Speed g Spacing Longitudinal Sight
" " kol Devices o Buffer Space | Distance
48" X\6 * 10’ 11 12 on a on a X "B"
(See nike &) § END Offset | Offset | Off set Taper Tangent pistance
" S Salo, ROAD WORK 30 S| 150 165 | 180 30 60 120 90 200
2 (see note 2) A LFEET 35 |- % 205 | 225 | 245 35 70 160 120 250’
| 3;{3}2 o 40 265'| 295 | 320 40 80 240' 155' 305'
Channelizing deviees Excent in 45 450" | 495'| 540' 45' 90 320' 195' 360'
separate work spXce cmchcncics 50 500" | 550'| 600 50" 100 400' 240" 425'
from traveled way flagger stations 55 |, _ys [L550] 605 660 55 110 500" 295 495'
shall be 60 600 | 660'| 720 | 60 120 600 350 570
at night 65 650'| 715 | 780 65' 130 700 410 645'
70 700" | 770" | 840 70' 140 800 475' 730
@
H 75 750 | 825'| 900 75' 150' 900' 540' 820'
Q|
| | i >k Conventional Roads Only
" = g >k > Taper lengths have been rounded off.
= L=Length of Taper(FT) W=Width of Offset(FT) S=Posted Speed(MPH)
TYPICAL USAGE
MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
. . DURATION STATIONARY TERM STATIONARY STATIONARY
Shadow Vehicle with
/ TMA and high intensity e e
rotating, flashing,
oscillating or strobe © GENERAL NOTES
lights.(See notes 5 & 6) 2
& 1. Flags attached to signs where shown are REQUIRED.
. Do 2. All traffic control devices illustrated are REQUIRED, except those denoted with the
Shadow Vehicle b § S triangle symbol may be omitted when stated elsewhere in the plans, or for routine
with TMA and high L = maintenance work, when approved by the Engineer.
/ntethy rotating, 3. The CW3-4 "BE PREPARED TO STOP" sign may be installed after the CW20-4D "ONE LANE
flashing, | ROAD AHEAD" sign, but proper sign spacing shall be maintained.
3 05(//[/;3%179/‘ bt 4. Sign spacing may be increased or an additional CW20-1D "ROAD WORK AHEAD" sign may be
oo ?Srez n?)fgs ’g &56) ] - used if advance warning ahead of the flagger or R1-2 "YIELD" sign is less than 1500 feet.
< © § | 5. A Shadow Vehicle with a TMA should be used anytime it can be positioned 30 to 100 feet
g o 5 in advance of the area of crew exposure without adversely affecting the performance or
S § “ L] cWw20-7 quality of the work. If workers are no longer present but road or work conditions require
S g % 48" X 48" the traffic control to remain in place, Type 3 Barricades or other channelizing devices
- RI1-2 L © may be substituted for the Shadow Vehicle and TMA.
XX 4D 6. Additional Shadow Vehicles with TMAs may be positioned off the paved surface, next to
those shown in order to protect wider work spaces.
. F TCP (1-2a)
Except in
R1-2aP .
ONCOMING |45 x 36 emergencies, ° "o XXX CWi16-2pP 7. R1-2 "YIELD" sign traffic control may be used on projects with approaches that have
TRAFFIC |[See note 8) f/hag/?ebr stations | HEE FEET 24" X 18" adequate sight distance. For projects in urban areas, work spaces should be no longer
shall be Y = § ‘Q o See note 2 A than one half city block. In rural areas on roadways with less than 2000 ADT, work
| > illuminated o2 ( )
at night D_ S% 5 ;‘” spaces should ‘be no longer than 400 feet.
Y S 88 8. R1-2 "YIELD" sign with RI-2aP "TO ONCOMING TRAFFIC" plaque shall be placed on a support
| . . at a 7 foot minimum mounting height.
| - = PREEiRED LCP (1-2b)
| _.__’ TO STOP 9. Flaggers should use two-way radios or other methods of communication to control traffic.
| CVL”’3-4 ., 10. Length of work space should be based on the ability of flaggers to communicate.
> . 48" X 48 11. If the work space is located near a horizontal or vertical curve, the buffer distances
Cgl{,"fz 8" | > (See note 2) A should be increased in order to maintain adequate stopping sight distance to the flagger
48" x4 and a queue of stopped vehicles (see table above).
@ , G 12. Channelizing devices on the center-line may be omitted when a pilot car is leading
-] traffic and approved by the Engineer.
13. Flaggers should use 24" STOP/SLOW paddles to control traffic. Flags should be
| limited to emergency situations.
>~ ONE LA N §® Traffic
~\\ N\ = i
| ARl_?EAADD END :;‘E oF 7\5\ "\ I Texas Department of Transportation 0%%?5?00”:5
CW20-4D ROAD WORK P "J“.l P P Standard
_v 8" X 48" 620-2 Jxo o
g !
i1 U * *
| 48" X 24 . Ul .CAO......’, TRAFFIC CONTROL PLAN
/ /
Vo O ’
Y P ONE-LANE TWO-WAY
[N 4
CW20-1D % &S
48" X 48" 'l\opé;;:fclsTER@()g‘/: TRAFFIC CONTROL
- (Flags- WSS onaL eV~
TCP (1 23) See note 1) N t\\Jﬁ\;\\~ g-
3
2010 TCP (1-2b) § g Cao, 1'%
8 x 48 TCP(1-2)-18 (MOD)
ONE LANE TWO-WAY (Flags- 12/13/2022 TR o T B
CONTROL W[TH YIELD SIGNS ONE LANE TWO—WAY @TXDOT December 1985 CoNT | SECT JoB HIGHWAY
CONTROL WITH FLAGGERS e R
(Less than 2000 ADT - See note 7) 294 212 oisT counry SHEET 10
1-97  2-18 HOU FORT BEND 35
152




DocuSign Envelope ID: 425F0A5B-3B

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

See note 1)

x for 50 mph or less

Channelizing devices

may be omitted
work area is a
of 30" from the
nearest travele

(See notes 4 & 5)

WORK

3A-4C40-A800-99769890F31F

I
NVARA
~
by S
= =
E | 3
g 5
w0
I
I
I
— I
s
R I
3
3
S I
S
>
(2}
v | _
IS
S
/'fv the -
minrmum
d way. |
3
o
| Sl &
S
I
I =t
S 3.
I o5lS
G
=
| '
I
I
g g
3 | 3
& &
I
CW20-1D
48" X 48"
GIo| | i
See note 1)
I
TCP (2-1a)

SPACE NEAR SHOULDER

Conventional Roads

50 mph

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

See note 1)

x for 50 mph

(See notes 4 & 5)

END
ROAD WORK

G20-2
48" X 24"
(See note 2) A

| END
ROAD WORK
o “
g 3 620-2
3 | 3 48" X 24"
s s (See note 2) A
~
Y |
0wl e
0wl g
2le ?
3 ‘3,; | <
‘ 3
* 3 5
| L | <
[
2
S{ES
M=
3
3
%)
X
~
o
=
[
| N -
Q
[
(I § -
. N
<
2,0
I 82| E
Qo
5 5[5 %
S
—
gl g
g 3
[ | 0
| CW20-1D
@ G 48" X 48"
(Flags-
See note 1)
TCP (2-1b)

WORK SPACE ON SHOULDER

Conventional Roads

|
—
. ]
CW20-1D 2 @ | G g END
48" X 48" S 3
(Flags- § 5 ROAD WORK
See note 1) 620-2
| 48" X 24"
(See note 2) A
< .
Q
glss |
Rols &
o
[ ) |
S of i n | .
)
) I
I R > |
C o .
* S| s
= = |
|y e |
Work vehicl ]Q Inactive
ormothvei lecqi?pment Min n > work vehicle
necessary for the | S (See Note 7)
work operation, |
such as trucks, 2 )
moveable cranes, | o zzn .
etc., shall remain in 91 £ |
areas separated from = .
lanes of traffic by I |
channelizing devices |
at all times. .
ol
5 .
5l
T
£l
o
I g 5|
g £
& S
|
| <
3 .
=
o |
=2 .
(See notes 4 & 5) | |
N [N a |
| [an] )
r i |
-
I g Q
* Y |
< o .
| g, |
S I .
" Y| L E
~ E S |
| S o s n
< m :
— |
— U .
|l | E
= S |
3 =}
s g :
’ |
END | !
ROAD WORK AVARA I
G20-2 | ’
48" X 24"
(See note 2) A CW20-1D
| 48" X 48"
(Flags-

See note 1)

TCP (2-Ic)

WORK VEHICLES ON SHOULDER
Conventional Roads

LEGEND

Type 3 Barricade

Channelizing Devices

Heavy Work Vehicle

Truck Mounted
Attenuator (TMA)

| E

Trailer Mounted
Flashing Arrow Board

Portable Changeable
Message Sign (PCMS)

SN

LI
= Sign Traffic Flow
O\ Flag Flagger
MI‘”””Z’;“ Suggested Maximum Minimum
Desirable Spacing of S osted
Posted | Formula Taper Lengths Chgnne/gzmg Sign Loﬁglgfi/jﬁial
Speed Xk Devices Spacing B )
uyit uffer Space
) - - X i
10 11 12 On a ona Distance B
Offset | Offset | Offset Taper Tangent
30 150" | 165 | 180 30" 60' 120' 90
35 ;= % 205 | 225'| 245 | 35 70 160' 120
40 265' | 295 | 320 40 80" 240" 155
45 450" | 495 | 540 45' 90" 320 195'
50 500" | 550'| 600 50' 100’ 400" 240'
55 L=WS 550" | 605 | 660 55' 110' 500 295'
60 600" | 660" | 720 60' 120' 600 350
65 650'| 715 | 780 65' 130' 700" 410
70 700" | 770" | 840 70 140' 800 475'
75 750" | 825'| 900' 75' 150' 900" 540"
> Conventional Roads Only
>k >k Taper lengths have been rounded off.
L=Length of Taper(FT) W=Width of Offset(FT) S=Posted Speed(MPH)
TYPICAL USAGE
MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY TERM STATIONARY STATIONARY
4 v v v
GENERAL NOTES
1. Flags attached to signs where shown, are REQUIRED.
2. All traffic control devices illustrated are REQUIRED, except those
denoted with the triangle symbol may be omitted when stated in the
plans, or for routine maintenance work, when approved by the Engineer.
3. Stockpiled material should be placed a minimum of 30 feet from
nearest traveled way.
4. Shadow Vehicle with TMA and high intensity rotating, flashing,
oscillating or strobe lights. A Shadow Vehicle with a TMA should be
used anytime it can be positioned 30 to 100 feet in advance of
the area of crew exposure without adversely affecting the
performance or quality of the work. If workers are no longer present
but road or work conditions require the traffic control to remain in
place, Type 3 Barricades or other channelizing devices may be
substituted for the Shadow Vehicle and TMA.
5. Additional Shadow Vehicles with TMAs may be positioned off the paved
surface, next to those shown in order to protect a wider work space
6. See TCP(5-1) for shoulder work on divided highways, expressways and
freeways.
7. Inactive work vehicles or other equipment should be parked near the
right-of-way line and not parked on the paved shoulder.
8. CW21-5 "SHOULDER WORK" signs may be used in place of CW21-1D
"ROAD WORK AHEAD" signs for shoulder work on conventional roadways.
§® Traffic
- Oge;rgt.ions
I Texas Department of Transportation s,;",’,ﬁ,’gﬁ’d

TRAFFIC CONTROL PLAN
CONVENTIONAL ROAD
SHOULDER WORK

TCP(2-1)-18

FILE tcp2-1-18.dgn o [ex [ow x

@TXDOT December 1985 conT | secT 108 HIGHWAY
REVISIONS 6425| 90 001 FM 1236

2-94  4-98

8-95 2-12 DIST COUNTY SHEET NO.

1-97  2-18 HOU FORT BEND 36

161




DocuSign Envelope ID: 425F0A5B-3B3A-4C40-A800-99769890F31F

LEGEND
Warning Sign Sequence Type 3 Barricade aa Channelizing Devices
in Opposite Direction — g
Same as Below : ruck Mounte
e ] END W3 Heavy Work Vehicle N | sttenvator (TMA)
ROAD WORK o Trailer Mounted Portable Changeable
48" X 48 Flashi d M i PCM
c G 620-2 (See note 2) A ashing Arrow Boar essage Sign (PCMS)
48" X 24" . @ Traffic FI
52]’;(24 \ .- | PREPARED CW201D == Sign raffic Flow
TO STOP 48" X 48" Flag Flagger
AAAAA‘\\Temporary (Flags- O\ D_O 99
Yield Line / See note 1) Minimum Suggested Maximum .
NCOMING | I (see Note 2) A Desirable enacing of pinimon | ¢ gested | stopping
AFFIC S I;(Z)sefee;# Formula Taper Lengths Channelizing Spagmg Longitudinal Sight
. * * K Devices ux Buffer Space Distance
R1-2 10" 1 12' on a on a "B"
48" X | < CcW20-7 Offset | Offset | Offset Taper Tangent Distance
(See not RE 48" X 48 30 S| 150 | 165 180 30 60' 120 90 200
/l/" S XXX 35 |/= % 205 | 225 | 245 | 35 70 160 120' 250"
QU
L'y y<C FEET 40 265" | 295'| 320’ 40' 80" 240" 155' 305
Devices at 20 ] | - END 45 450'] 495 | 540 45 90’ 320 195 360
spacing on the Taper ale CW16-2P
(] S| 24" X 18" A ROAD WORK 50 500" | 550'] 600 50' 100’ 400 240" 425"
G20-2 55 L=WsS 550'| 605'| 660 55' 110 500 295' 495'
3 Except in 48" X 24" 60 600' | 660" | 720 60' 120 600" 350' 570"
?;nergencies, 65 650'| 715 | 780 65' 130 700 410 645"
tati
Lager stations 70 700 | 770 [ 840 | 70’ 140 800’ 475 730
/'//Umff;afEG 75 750'| 825'| 900' 75 150' 900" 540" 820'
at night
) J >k Conventional Roads Only
1)
T Temporary >k>k Taper lengths have been rounded off.
) n 24" Stop Line L=Length of Taper(FT) W=Width of Offset(FT) S=Posted Speed(MPH)
SE ¢ (See Note 2) .
”‘IE S 100" Approx. TYPICAL USAGE
. . = Devices at
Shadow Vehicle with 20" spacing MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
TMA and high intensity DURATION STATIONARY TERM STATIONARY STATIONARY
rotating, flashing,
oscillating or strobe \f ( f
lights.(See notes 6 & 7)
GENERAL NOTES
1. Flags attached to signs where shown, are REQUIRED.
o 2. All traffic control devices illustrated are REQUIRED, except those denoted with the triangle symbol
) T may be omitted when stated elsewhere in the plans, or for routine maintenance work, when approved
Shadow Vehicle ) by the Engineer.
R1-2 W_’m TMA and < 3. The CW3-4 "BE PREPARED TO STOP" sign may be installed after the CW20-4 "ONE LANE
Devices at 20' e xaxa i:(/)%gt//grenyty L ROAD XXX FT" sign, but proper sign spacing shall be maintained.
spacing on the Taper f/ashm%’ 4. Flaggers should use two-way radios or other methods of communication to control traffic.
osci//atl/vg or 5. Length of work space should be based on the ability of flaggers to communicate.
strobe lights. 6. A Shadow Vehicle with a TMA should be used anytime it can be positioned 30 to 100 feet
ONCOMING R],Tza/i " (See notes 6 & 7) in advance of the area of crew exposure without adversely affecting the performance or quality of
T_empor_ary TRAFFIC 48" X 36 the work. If workers are no longer present but road or work conditions require the traffic control
Yield Line See note 9) to remain in place, Type 3 Barricades or other channelizing devices may be substituted for the Shadow
(See Note 2) A e Vehicle and TMA.
| s cw20-7 7. Additional Shadow Vehicles with TMAs may be positioned off the paved surface, next to those shown
Devices at . 48" X 48" in order to protect a wider work space.
20" spacing * IS g
on the Taper ¢ SN XXX TCP (2-2a)
| 3 S FEET cwie-2pP
) b= 24" x 18" A 8. The R1-2 "YIELD" sign traffic control may be used on projects with approaches that have adequate sight
W3-2 Except in distance. For projects in urban areas, work space should be no longer than one half city block.
| 48" X 48" emergencies, L In rural areas, roadways with less than 2000 ADT, work space should be no longer than 400 feet.
g%aag/?ebrestatlans | ™ BE 9. The R1-2aP "YIELD TO ONCOMING TRAFFIC" sign shall be placed on a support at a 7 foot minimum
“ illuminated -L% PREPARED mounting height.
at night
| | - T0 STOP/ TCP (2-2b)
48" X 48" - - - - -
- —) Temporary 10.Channelizing devices on the center line may be omitted when a pilot car is leading traffic and
| ONE LANE 24" Stop Line y - — (See note 2) M approved by the Engineer.
ROAD (See Note 2) A | 11.If the work space is located near a horizontal or vertical curve, the buffer distances should be
AHEAD CW20-4D increased in order to maintain stopping sight distance to the flagger and a queue of stopped vehicles.
| 48" X748” (See table above).
12.Flaggers should use 24" STOP/SLOW paddles to control traffic. Flags should be limited to
emergency situtations.
END |
ROAD WORK §® Traffic
620-2 -E“0‘F‘\7\\\ = O%eratlons
B e b \ . ivision
25" X 24 | - }‘ - £ 75 \ I Texas Department of Transportation Standard
- i
END * By
ROAD WORK ; LT TRAFFIC CONTROL PLAN
; SULING CAO 5
48 07 V eress 7 ONE-LANE TWO-WAY
! < -S4
See n§e 1 l - ~
XV Flogs o Feorsres® TRAFFIC CONTROL
WS o1 e\
TCP (2-2a) TCP (2-2b) WIONAL 5
\
2-LANE ROADWAY WITHOUT PAVED SHOULDERS 2-LANE ROADWAY WITHOUT PAVED SHOULDERS g Cﬂollb-g" TCP(2-2)-18 (MOD)
ONE LANE TWO-WAY ONE LANE TWO-WAY 12/13/2022 22150 N T N
@TXDOT December 1985 CONT | SECT J08 HIGHWAY
REVISIONS
CONTROL WITH YIELD SIGNS CONTROL WITH FLAGGERS 895 303 6425190] 001 Fi 1236
_ 1-97 2-12 DIST COUNTY SHEET NO.
(Less than 2000 ADT - See Note 9) Vos o o0 FORT BEND e
162




DocuSign Envelope ID: 425F0A5B-3B3A-4C40-A800-99769890F31F

Shoulder

Work Vehicle
with strobes

k)

oD D

O+

-/

Lead Vehicle
with strobes

]

VARV IPANRAY

See Note 9 and
Trail/Shadow Vehicle A

Shoulder

Forward Facing
Arrow Board

1500'+ Approx. |

120'-200" Approx. |
1

120'-200" Approx.

X VEHICLE
CONVOY

Cw21-10cT
72" X 36"

WORK
CONVOY

Cw21-10aT
60" X 36"

OR

o® |

—

X VEHICLE| [
CONVOY

6'+

See note 9 and
/YT/’&///Shadow Vehicle B

with strobes
A\

See note 8

f See note 8 T See note 8
TRAIL/SHADOW VEHICLE A
TCP (3-]5) with RIGHT Directional
display Flashing Arrow Board
UNDIVIDED MULTILANE ROADWAY
Work Vehicle
with strobes
120'-200' 120'-200' 1500+ Approx.
Lead Vehicle Approx. Approx. See note 8

Shoulder

<
>

=

M 1 IECIEE

Shoulder

| 120'-200" |
Approx. 1

| 1500'+ Approx.
I See note 8 f

WORK ON SHOULDER

AR

Facing

Arrow Board

TCP (3-1b)

L See note 9 and

Trail/Shadow Vehicle A 4\

WORK ON TRAVEL LANE

TWO-WAY ROADWAY WITH PAVED SHOULDERS

See note 9 and
Trail/Shadow Vehicle B

Work Vehicle
with strobes

| 1500'+ Approx. | 120'-200' |
T

| 120200

XYLead Vehicle
with strobes
I Forward Facing

LEGEND

* | Trail Vehicle

ARROW BOARD DISPLAY

% % | Shadow Vehicle
* % % Work Vehicle RIGHT Directional
EIIE Heavy Work Vehicle LEFT Directional
Truck Mounted
; Double Arrow
A Attenuator (TMA)
. CAUTION (Alternating
Traffic FI R
<:I ratticriow I_‘?] Diamond or 4 Corner Flash)
TYPICAL USAGE
MOBILE SHORT | SHORT TERM | INTERMEDIATE LONG TERM
DURATION STATIONARY | TERM STATIONARY STATIONARY
v

GENERAL NOTES

1.

TRAIL, SHADOW, and LEAD vehicles shall be equipped with arrow boards as
illustrated. When a LEAD vehicle is not used the WORK vehicle must be

equipped with an arrow board. The Engineer will determine if the LEAD VEHICLE
and/or TRAIL VEHICLE are required based on prevailing roadway conditions,
traffic volume, and sight distance restrictions.

The use of amber high intensity rotating, flashing, oscillating, or strobe lights

on vehicles are required. Blue high intensity rotating, flashing, oscillating or

strobe lights when mounted on the driver's side of the vehicle may be operated
simultaneously with the amber beacons or strobe lights.

The use of truck mounted attenuators (TMA) on the SHADOW VEHICLE and TRAIL VEHICLE
are required.

Reflective sheeting on the rear of the TMA shall meet or exceed the reflectivity and
color requirements of DEPARTMENTAL MATERIAL SPECIFICATION DMS 8300, Type A.

Flashing arrow boards shall be Type B or Type C as per the Barricade and
Construction (BC) standards. The board shall be controlled from inside the vehicle.

Each vehicle shall have two-way radio communication capability.

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

Vehicle spacing between the TRAIL VEHICLE and the SHADOW VEHICLE will vary

depending on sight distance restrictions. Motorists approaching the work convoy

should be able to see the TRAIL VEHICLE in time to slow down and/or change lanes as
they approach the TRAIL VEHICLE. Vehicle spacing between the WORK VEHICLE

and SHADOW VEHICLE and vehicle spacing between WORK VEHICLE and LEAD VEHICLE may
vary according to terrain, work activity and other factors.

"X VEHICLE CONVOY" (CW21-10cT) or "WORK CONVOY" (CW21-10aT) signs shall be used on
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

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 @ TRAIL VEHICLE is used.

. On two-lane two-way roadways, the work and protection vehicles should pull over

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 the back of the
rearmost protection vehicle.

X VEHICLE o WORK
CONVOY CONVOY
CW21-10cT CW21-10aT
72" X 36" 60" X 36"
RN
X VEHICLE| [
CONVOY |} +

Red Reflective
White Reflective

=t

I Texas Department of Transportation

Traffic
Operations
Division
Standard

(HEIGHT OF TMA)

TRAFFIC CONTROL PLAN
MOBILE OPERATIONS

See note 8 T Approx. l S:QPZ;LZ);-S forward Fac m g: UNDIV]DED H]GHWAYS
TCP (3-Ic) | =6 | TCP(3-1)-13
TRAIL/SHADOW VEHICLE B I (WIDTH OF TMA) | FILE tcp3-1.dgn on TxDOT | cx TxDOT [ow: TxDOT_[cx: TxDOT
. . @TXDOT December 1985 CONT | SECT 108 HIGHWAY
TWO'WAY ROADWAY W]THOUT PAVED SHOULDERS W/['h”:'/gjg;r}%NA/;jriiv;laByoard STR[PING FOR TMA é’gé ?’?g REVISIONS 604:52; 90 C(Z?”IW FM SZHiST6W
17 HOU| _ FORT BEND 38
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LEGEND
Improved Shoulder X VEHICLE OR WORK *
Trail Vehicle
See Trail/Shadow Vehicle A Forward Facing Lead Vehicle CONVOY CONVOY ARROW BOARD DISPLAY
./ and Note 9 <:| /Arrow Boards \ with strobes oo IR * % [ Shadow Venhicle
- o

RIGHT Directional

LEFT Directional

; - ® - ID_ JE— e e 72" X 36" 60" X 36" * % ¥ | work venicle
::D E ::B E> L E[[D Heavy Work Vehicle
*

9] -2 14

* * * % % Improved Shoulder ° N I\{Lueff g[ii”;ﬁ;m Double Arrow
nu
. CAUTION (Alternating
Traffic Fl .
| 1500+ Approx. | 120'-200" 120'-200" U] X VEHICLE IL 3 e o Diamond or 4 Corner Flash)
! See note 8 ! See note 8 See note 8 CONVOY hy
_ TYPICAL USAGE
TCP (3-36) + MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
f DURATION STATIONARY | TERM STATIONARY STATIONARY
TWO LANE HIGHWAY WITH PAVED SHOULDERS " 7
(WORK ON TRAVEL LANE) TRAIL/SHADOW VEHICLE A
GENERAL NOTES
with RIGHT Directional display
- - - - - - - V- VT T T T 7 Flashing Arrow Board 1. TRAIL, SHADOW, and LEAD vehicles shall be equipped with arrow boards as

illustrated. When a 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

See Trail/Shadow Vehicle B Forward Facing Lead Vehicle Forward Facing
and Note 9 Arrow Board with strobes _| /Arrovv Board

-— _— prevailing roadway conditions, traffic volume, and sight distance restrictions.
Y
N E 2. The use of amber high intensity rotating, flashing, oscillating, or strobe lights
@ :E }A X VEHICLE OR WORK on vehicles are required. Blue high intensity rotating, flashing, oscillating, or
CONVOY CONVOY strobe lights when mounted on the driver's side of the vehicle may be operated
* * * ¥ simultaneously with the amber beacons or strobe lights.
_— ] 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' > 2 4. Reflective sheeting on the rear of the TMA shall meet or exceed the reflectivity
See note 8 See note 8 < < < - and color requirements of DEPARTMENTAL MATERIAL SPECIFICATION
oo oo DMS 8300, Type A.
L] o o ®| OR ; ~ .
_ ) o 5. Flashing arrow boards shall be Type B or Type C as per the Barricade and
< > onstruction standards. e board sha e controlle: rom inside the
TCP (3-3b) = = c jon (BC) dards. The board shall b Iled f inside th

\ venicle.
TWO LANE HIGHWAY WITHOUT PAVED SHOULDERS T o

X VEHICLE . Each vehicle shall have two-way radio communication capability.

. When work convoys must change lanes, the TRAIL VEHICLE should change lanes
(WORK ON TRAVEL LANE) CONVOY first to shadow the other convoy vehicles.
8. Vehicle spacing between the TRAIL VEHICLE and the SHADOW VEHICLE will vary
See Advance " ' i . depending on sight distance restrictions. Motorists approaching the convoy
Warning ! 1500+ Approx. 400 120-200 should be able to see the TRAIL VEHICLE in time to slow down and/or change
Vehicle lanes as they approach the TRAIL VEHICLE. Vehicle spacing between the WORK
‘ See note 8 See note 8 VEHICLE and SHADOW VEHICLE and vehicle spacing between WORK VEHICLE and LEAD
VEHICLE may vary according to terrain, work activity and other factors.
TRAIL/SHADOW VEHICLE B 9. X VEHICLE CONVOY (CW21-10cT) or WORK CONVOY (CW21-10aT) signs shall be used on
TRAIL VEHICLES and SHADOW VEHICLES as shown. As an option 48" x 48" diamond
Shoulder El ‘ ]::Ij Shoulder with Flashing Arrow Board shaped WORK CONVOY (CW21-10T) or X VEHICLE CONVOY (CW21-10bT) signs may be
in Caution Mode used where adequate mounting space exists. When used, the X VEHICLE CONVOY
9
_ 10.For divided highways with two or three lanes in one direction, the appropriate
* % CW20-5bTL LEFT LANE CLOSED (CW20-5bTL), RIGHT LANE CLOSED (CW20-5bTR), or CENTER LANE
.. 72" X 36 CLOSED (CW20-5dT) sign should be used on the Advance Warning Vehicle. As an
eoooe o (See note 14) option, a portable changeable message sign (PCMS) or truck mounted changeable
& Q\Q used in the second phase of the PCMS/TMCMS message. When this is done,
éq} CLOSED 11.A doubl hall not be displayed th board the Ad Warni
A double arrow shall not be displayed on the arrow board on the Advance Warnin
TCP (3'3C) Vehicle. e !
A 12.For divided highways with three or four lanes in each direction, use TCP(3-2).
DIVIDED MULTILANE HIGHWAY 13.Standard diamond shape versions of the CW20-5 series signs may be used as an
option if the rectangular signs shown are not available.
15.0n two-lane two-way roadways, the work and protection vehicles should pull 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
the back of the rearmost protection vehicle.

See note 8

N O

6'+

3+

See note 8 Approx. Approx.

6'+

sign shall have the number of the convoy vehicles displayed on the sign in
\_ () message sign (TMCMS) with a minimum character height of 12", and displaying the
Shoulder See Trail/SHADOW Vehicle A \ C same legend may be substituted for these signs. An appropriate directional arrow
14.The Advance Warning Vehicle may straddle the edgeline when Shoulder width makes

the number designation "X" location. The X VEHICLE CONVOY sign shall not be
|::> used on the SHADOW VEHICLE if a TRAIL VEHICLE is used.
houlder ; ) ’ > o
and note 9 (f</ 5 display, simulating the size and legibility of the flashing arrow board may be
LEFT LANE ||
the arrow board will not be required on the Advance Warning Vehicle.
ADVANCE WARNING it necessary.

Shoulder

Forward Facing Lead Vehicle Red Reflective ® Traffic
Arrow Boards with strobes — g Operations

_— D — —_— [ JEE— E— White Reflective Aty
I Texas Department of Transportation s”,;",’,ﬁ,’gﬁ’d

TRAFFIC CONTROL PLAN
MOBILE OPERATIONS
RAISED PAVEMENT
MARKER INSTALLATION/
REMOV AL

DA Kl 10 ]
) o -See Trail/Shadow Vehicle B ) ; * % S ' T *ﬁ -
and note 9

(HEIGHT OF TMA)

IO

Shoulder | + 6 T P 4
1500+ Approx.. | 120'-200' 120'-200 | WIDTH OF THA) | CP(3-3)-1
I See note 8 ! See note 8 | See note 8 FILE tcp3-3.dgn on: TxDOT ek TxDOT [ow: TxDOT Jcx: TxDOT
@TXDOT September 1987 CONT | SECT 108 HIGHWAY
TCP (3-3d) STRIPING FOR TMA vos qop 6425| 90 001 FM 1236
UNDIVIDED MULTILANE HIGHWAY 294 498
1-97  7-14 HoU FORT BEND 39
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CW20-1D
48" X 48"

Shadow Vehicle
With Attenuator
and Arrow Board
(See note 2 and 5)

CW20-1D

30' 30'
Min. Min.
"X Work Space

TYPICAL TRAFFIC CONTROL FOR

CW20-1D
48" X 48"

Shadow Vehicle

With Attenuator

and Arrow Board

(See note 2 and 5) —\

Min.

X" Work Space

TYPICAL TRAFFIC CONTROL FOR

CONTINUOUS LEFT TURN LANE SYMBOL MARKINGS

OUTSIDE DUAL LEFT TURN LANE SYMBOL MARKINGS

Work Space

| 30' X"

LEGEND

* | Trail Vehicle

* % | Shadow Vehicle

ARROW BOARD DISPLAY

* % % Work Vehicle

RIGHT Directional

EIIE Heavy Work Vehicle

LEFT Directional

Truck Mounted
A Attenuator (TMA)

Double Arrow

- {7 {1

AHEAD
Cw20-1D
48" X 48"

— Shadow Vehicle
With Attenuator
and Arrow Board
(See note 2 and 5)

|
‘ Min. ‘
.@
J— Shadow Vehicle

With Attenuator
and Arrow Board
(See note 2 and 5)

8

-
>
o>
o>

E
SAEID

TYPICAL TRAFFIC CONTROL FOR
OUTSIDE LANE MARKINGS

CW20-1D
48" X 48"

"y

30"
Min.

Work Space

TYPICAL TRAFFIC CONTROL FOR

INSIDE LANE MARKINGS

<:| Traffic Flow [ ] m | Channelizing Devices

Minimum suggested Maximum Minimum

Desirable Spacing of Sign Suggested

F;ijseteej Formula Tapeg( ékengths Channelizing Spacgmg Longitudinal
* Devices uy Buffe’r Space
10’ i 12 On a Ona Distance ‘B
Offset | Offset | Offset Taper Tangent
30 o 150" 165 | 180 30' 60" 120' 90"
35 |i= % 205 | 225 | 245| 35 70 160 120
40 265 | 295 | 320' 40' 80' 240’ 155'
45 450" | 495" | 540' 45' 90 320' 195'
50 500'| 550"| 600 50' 100 400’ 240"
55 L=WS 550" | 605'| 660 55' 110 500 295"
60 600" | 660" | 720' 60" 120' 600" 350"
65 650'| 715'| 780 65' 130' 700 410
70 700" | 770" | 840 70 140 800" 475"
75 750" | 825'| 900' 75 150' 900’ 540"
>k Conventional Roads Only
>k >k Taper lengths have been rounded off.
L=Length of Taper(FT) W=Width of Offset(FT) S=Posted Speed(MPH)
TYPICAL USAGE
MOBILE SHORT | SHORT TERM | INTERMEDIATE LONG TERM
DURATION STATIONARY | TERM STATIONARY STATIONARY
v

GENERAL NOTES

—

. This traffic control plan is for use on conventional roads posted
at 45 mph or less and is intended for mobile operations that move

continuously or intermittently (stopping up to approximately 15
minutes) such as short-line striping and in-lane rumble strips.
When activities are anticipated to take longer amounts of time or

traffic conditions warrant, a short duration or short-term stationary

traffic control plan should be used.

. A Truck Mounted Attenuator shall be used on Shadow Vehicle.Striping

on the back panel of all truck mounted attenuators shall be 8" red
and white reflective sheeting placed in an inverted "V" design.
Reflective sheeting shall meet or exceed the reflectivity and color

Work Space

g

Cw20-1D
48" X 48"

— Shadow Vehicle

30'
Min.

With Attenuator
and Arrow Board
(See note 2 and 5)

Cw20-1D

48" X 48"

Shadow Vehicle
With Attenuator
and Arrow Board
(See note 2 and 5)

"X 30"

Min
Work Space

requirements of departmental material specification DMS-8300, Type A.

3. All traffic control devices shall be in accordance with the "Texas
Manual on Uniform Traffic Control Devices" (TMUTCD), latest edition.

4. The use of yellow rotating beacons or strobe lights on vehicles are
required. Blue high intensity rotating,flashing, oscillating or
strobe lights when mounted on the drivers side of the vehicle may
be operated simultaneously with the amber beacons or strobe lights.

5. Flashing arrow board shall be used on Shadow Vehicle. Flashing arrow
board shall be Type B or Type C as per BC Standards. The arrow
board operation shall be controlled from inside the truck.

Red Reflective
White Reflective

§® Traffic
- Oge;rgt.ions
I Texas Department of Transportation s,;",’,ﬁ,’gﬁ’d

(HEIGHT OF TMA)

TRAFFIC CONTROL PLAN

MOBILE OPERATIONS FOR
ISOLATED WORK AREAS
UNDIVIDED HIGHWAYS

! CW20-1D | t6" TCP(3-4)—]3
48" X 48" [ (WIDTH OF TMA) I FILE tep3-4.dgn on: TxDOT ek TxDOT [ow: TxDOT Jcx: TxDOT
TYPICAL TRAPFIC CONTROL FOR TYPICAL TRAFFIC CONTROL FOR STRIPING FOR TMA R 2 ) TR WP
LEFT TURN LANE MARKINGS CENTER LANE MARKINGS :/I;L FORC;U/;END SHZE;M

17
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END 0202 Standard t marki
36" X 18" andard pavement markings
ROAD WORK Min. to be placed within 14 Minimum
calendar days after Posted Sign
temporary flexible-reflective Type Y-2 temporary Speed Spacin
— PASS roadway marker tabs flexible-reflective pfe /J”X” I
SURFACING ENDS WITH R4-2 ’ , roadway marker tabs
24" x 30" | 40" = 1 | Distance
e :]Il____l :I]l____l 1] — = 120
NEXT | R20-1TP @ - = - = /=0 N T T R . - = —_ — = = - - - = 35 160"
= 2MILES | 24" X 18" - === ! 10 ! 30 ! —————————— 70 >0
45 320"
,\‘ ) Temporary flexible-reflective 50 200
DO P/'?V/QUS roadway marker tabs placed to
'\l R4-1 existing indicate beginning and end of 55 500"
NOT “ " markings no passing zones
PASS 24" X 30 P 9 60 600"
PASN_gING o 799
Zone - TABS ON CENTERLINES OF TWO-LANE TWO-WAY ROADS 70 | eoo
75 900"
For seal coat, micro-surface or similar operations * Conventional Roads Only
cws-12
36" X 36" " "
DO NOT PASS" SIGN (R4-1) and NO-PASSING ZONES TYPICAL USAGE
REPEAT EVERY A. Prior to the beginning of construction, all currently striped no-passing zones shall be signed with the MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
= 2 MILES DO NOT PASS (R4-1) signs and PASS WITH CARE (R4-2) signs placed at the beginning and end of each zone DURATION | STATIONARY TERM STATIONARY | STATIONARY
for each direction of travel except as otherwise provided herein. Signs marking these individual 7 7
no-passing zones need not be covered prior to construction if the signs supplement the existing pavement
we-7 markings.
iZ\fER/‘;ET/\IETRM 36 X 36 B. At the discretion of the Engineer, in areas of numerous no-passing zones, several zones may be combined GENERAL NOTES
MARKING . 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 traffic control devices detailed on this sheet
—_— ] .
= and the NEXT XX MILES plaque should be repeated every mile to the end of the no-passing zone. In areas will be furnished and erected as directed by the
where there is considerable distance between no-passing zones, the end of the no-passing zone may be Engineer on sections of roadway where tabs must be
signed with a 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.
40 + 1 C. Depending on traffic volumes and length of sections, it may be desirable to prohibit passing throughout
the project to prevent damage to windshield and lights. The DO NOT PASS sign and NEXT XX MILES plaque 2. The devices shown on this sheet are to be used to
should be used and repeated as often as necessary for this purpose. Where several existing zones are supplement those required by the BC Standards 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 | 5407 30 length of such combined zones, appropriate DO NOT PASS and PASS WITH CARE signs should be placed at Standards or the Compliant Work Zone Traffic
/ CARE the beginning and end of the no-passing zones where the surfacing operation has stopped for the day. Control Devices List (CWZTCD) on supports
approved for Long-Term / Intermediate-Term
D. R4-1 and R4-2 are to remain in place until standard pavement markings are installed. Work Zone Sign Supports.
Do R4-1 . . .
“ NOT || 24" x 30" "NO CENTER LINE" SIGN (CW8-12) 4. When surfacing operations take place on divided
= highways, freeways or expressways, the size of
N =] PASS . . . diamond shaped construction warning signs shall
N A. Center line markings are yellow pavement markings that delineate the separation of travel lanes that be 48" x 48"
2 ZNEXT R20-1TP have opposite directions of travel on a roadway. Divided highways do not typically have center line ’
= MILES g g rki
tg '\, 24" X 18 markings. 5. Signs on divided highways, freeways and expressways
2 ; f .
o '\‘ DO B. At the time construction activity obliterates the existing center line markings(low volume roads may %la/dfvi pls;igdognbfégdugmci,:zjiﬁgﬁssiadsezi(:zfjcttgil b
2 \ not have an existing centerline), a NO CENTER LINE (CW8-12) sign should be erected at the beginning v y y
NOT [ Rr4-1 . oo o o ) the Engineer.
4 % 30" of the work area, at approximately 2 mile intervals within the work area, beyond major intersections
PASS and other locations deemed necessary by the Engineer.
=
NEXT C. The NO CENTER LINE signs are to remain in place until standard pavement markings are installed.
3MILES R20-1TP
24" X 18"
"LOOSE GRAVEL" SIGN (CW8-7)
DO
,\‘ A. When construction begins, a LOOSE GRAVEL (CW8-7) sign should be erected at each end of the work area
NOT |R4-1 and repeated at intervals of approximately 2 miles in rural areas and closer in urban areas.
N PASS | 24 x 30
s B. The LOOSE GRAVEL signs are to remain in place until the condition no longer exists.
NEXT
4 MILES R20-1TP
24" X 18" PAVEMENT MARKINGS
SURFACING BEGINS
A. Temporary markings for surfacing projects shall be Temporary Flexible-reflective Roadway Marker Tabs
unless otherwise approved by the Engineer. Tabs are to be installed to provide true alignment for
e striping crews or as directed by the Engineer. Tabs will be placed at the spacing indicated. Tabs
should be applied to the pavement ® Traffic
cws-12 no more than two (2) days before the surfacing is applied. After the surfacing is rolled and swept, g Operations
-t 6" X 36" the cover over the reflective strip shall be removed. I.’.exas Department of Transportation sDtIVIZIOIId
andar
REPEAT EVERY B. Tabs shall not be used to simulate edge lines.
2 2 MILES
C. Tab placement for overlay/inlay operations shall be as shown on the WZ(STPM) standard sheet.
P Y Y
s COORDINATION OF SIGN LOCATIONS
NoTE , — - — SURFACING OPERATIONS
A. The location of warning signs at the beginning and end of a work area are to be coordinated with other
.o signing typically shown on the Barricade and Construction Standards for project limits to ensure
Signing shown for one adequate sign spacing
direction of travel only. ’ TCP(7'])']3
CW20-1D B. Where possible the ROAD WORK AHEAD (CW20-1D), LOOSE GRAVEL (CW8-7), and NO CENTER LINE (CW8-12) signs FILE tep7-1.dgn on: TxDOT |cK TXDOTlDw TxDOT | ck: TxDOT
48" X 48" should be placed in the sequence shown following the OBEY WARNING SIGNS STATE LAW (R20-3T) and the ©roor Warch 1991 ot leecr o8 GAY
TRAFFIC FINES DOUBLE (R20-5T) sign, and one "X" sign spacing prior to the CONTRACTOR (G20-6T)sign PR 6425 90 001 FM 1236
NO PASSING ZONES ON TWO'LANE TWO'WAY ROADS typically located at or near the limits of surfacing. LOOSE GRAVEL and NO CENTER LINE signs will then 4-97  4-98
be repeated as described above. 197 7-13 DT counrr SHEET MO
HOU FORT BEND 41
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LEGEND
y @ @ @ @ @ @ e=Zz=z=z=2 | Type 3 Barricade @ @ |Channelizing Devices
R AR A A | | | | e
V2051 CW20SG-1 CW20SG-1 ' ruck Mounted
48" x 48 8" x4 y Pt s IZ[[]j Heavy Work Vehicle N | Atenuator (TMA)
-_IT— X L] C\{Y2OS?'1 _ r 48" x 48" A Trailer Mounted Portable Changeable
—_‘ T | L 48" x 48 L Flashing Arrow Board Message Sign (PCMS)
X v < b = Sign <:I Traffic Flow
| | \ CW20SG-1 | 9 ) | ; \ .I 0\ Flag Lo |rFiageer
e s T ass
ED |:> ED E:> Minimum Suggested Maximum Minimum
Desirable Spacing of . Si ted
~ o8 Y ZOSlEg Formula Taper Lengths Channeﬁzing s Salgr:] Lo:ggjzji:al
| E e | L pfe * * Devices p"X|" 9 Buffer Space
I a - 10" 11 12! Ona Ona Distance 8
. ™ O Offset | Offset | Offset Taper Tangent
| [ | | ® s - | [] | 30 5| 150' 165' 180 30 60' 120 90'
- . 3 d 35 L= % 205 | 225 | 245 35 70 160 120
o |3 E 40 265' | 295' | 320' 40' 80' 240' 155'
| [ s 3 | | | | x 45 450 | 495 | 540 | 45 90’ 320 195'
— X
s 50 500" 550" | 600 50" 100 400' 240'
CW20SG-1 L] - 55 ' , ' | | | \
48" x 48" | | - | | e CW205G-1 | | e L=WS 550' 605, 660. 55' 110. 500. 295'
a See Note 8 48" x 48" 60 600! 660 720 60 120 600 350
CW20SG-1 CW20-5TR 65 650' 715' | 780 65' 130 700' 410"
| | " 48" x 48" | | « 48" x 48 | | = on20 T 70 700' | 770' | 840 70 140 800' 475
75 750' 825' | 900 75' 150 900' 540'
- | e - *  Conventional Roads Only
| | | | | | ** Taper lengths have been rounded off.
< y L=Length of Taper(FT) W=Width of Offset(FT) S=Posted Speed(MPH)
cwalrr ;% CW20-5TR x
- 48" x 48"
| | e | | | |
X
e -
®| @ @ | G Vi | Vs AN | AN WORKERS IN BUCKET TRUCKS SHALL NOT
WORK ABOVE OPEN LANES OF TRAFFIC.
CW20SG-1 CW20SG-1 CW20SG-1
48" x 48" 48" x 48" 48" x 48"
SHORT DURATION OR SHORT TERM STATIONARY SHORT DURATION OR SHORT TERM STATIONARY SHORT DURATION OR SHORT TERM STATIONARY
;{:—7 © GENERAL NOTES
"y 30"
CW20SG-1 | 1. The minimum size channelizing device is the 28" cone. 42" Two-piece
48" x 48" | cones, drums, vertical panels or barricades will be required when
CW2oeCA ' CW20SG-1 the device must be left unattended at night.
: 48" x 48"
48" x 48" @ l x 2. Obstructions or hazards at the work area shall be clearly marked
’ and delineated at all times.
R4-7 .
24" x 30" L | 3. Flaggers and Flagger Symbol (CW20-7) signs may be required according
[ ] to field conditions.
4. Vehicles parked in roadway shall be equipped with at least two
high intensity rotating, flashing, oscillating or strobe type lights.
—_ = = 5. High level warning devices (flag trees) may be used at corners of
:: the vehicle. SHEET 1 OF 2
6. When work op(:)rationsl are performed on existing signals, the s.ignals 3@ Op.’gf’afggns
may be placed in flashing red mode when approved by the engineer. IT D f Tr N Division
% X If existing signals do not have power, All-Way Stop (R1-1 and R1-3P) exas Department of Transportation Standard
| s ' signs may be implemented when approved by the engineer.
Typical
ypica . 7. For Short-Term Stationary work the buffer space "B" from the above
table should be used if field conditions pgrmit. For Short Duration TRAF F I C S I G NAL WORK
R4-7 (less than 1 hour) any buffer space provided will enhance the
24" x 30" safety of the setup. TYP I CAL D ETAI LS
e R4-7 8. The arrow board at this location may be omitted for Short Duration
24" x 30" CW20SG-1 | work if the work vehicle has an arrow board in operation. As an
48" x 48" option, the arrow board may be placed at the end of the taper in
the closed lane if space is not available at the beginning of the taper. WZ( BTS_ 1 )_ 1 3
‘%\3/‘\‘13(04%("3-1 OPERATIONS IN THE INTERSECTION 9. Signs and devices for the NEAR SIDE LANE CLOSURE may be altered for FILE: wzbts-13.dgn on: TDOT  [cx TxDOT [ow: TxDOT [ ek TxDOT
ahleft IaFe_ clozure_z by usu:ﬁ; a LE::TrLA’\t‘E CLIOStIi[]) (CWEO-STL)fand adding ©noot April 1992 cont lsecr o8 IGHWAY
SHORT DURATION channelizing devices on the centerline to protect the work space from
epresng et e o T ] e
.- - - UN N
98 303 HOU FORT BEND 41A
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DocuSign Envelope ID: 425F0A5B-3B3A-4C40-A800-99769890F31F

SEom WORK | G20-5aP Temporary Traffic Barrier %’IYZOEB?'1
- 36" x 24" X
| ROAD_WORK S§QX52T4" ZONE x — oo See Note 4 below o140
I G NEXT X MILES TRAFFIC WARNING /—Work Area
u Aoortss FINES | S g SIGNS T
X o
, % | i |cz067 DOUBLE LT L K
- x CONTRACTOR " " - T
END it S N I et g L S=b L= 1 1 ] C
ROAD WORK E CW20SG-1 & 10' Min. 4' Min.(See Note 7 below)
48" x 48
G20-2
36" x 18" X X X X o> f
WORK AREA | | | | T 1 [ T T T T T T 1 [
i 44 N~ S
h [[Tolall] Tolell]
o> MAJOR STREET o>
SIDEWALK CLOSED SIDEWALK SIDEWALK CLOSED
NOTES CLOSED
END 1. Project signing as shown shall be in place CROSS_HERE CROSS HERE
ROAD WORK whenever signal contract work is in progress. R9-11aR R9-9 R9-11aL
G20-2 24" x 12" 24" x 12" 24" x 12"
OBEY G20-5aP WORK BEGIN 2. For closely adjoining projects, advance signing
WARNING 36" x 24 ZONE | G20-5T ROAD WORK may not be required in advance of each O AN V% AN
SIGNS 48" x 24" NEXT X MILES intersection, but only in advance of the
STATE LAW | R20-5T TRAFFIC NANE intersections at the project limits. Actual
36" x 36" FINES ADDRESS locations will be as directed by the Engineer. -U-I! H Il ! -I H T
R20-3T DOUBLE| G20-6T stare
48" x 42" R20-5aTP 48" x 30" CONTRACTOR 3. Advance signs shall be removed when signal
36" x 18" AR"E:'E'Q?ZEM Eg/-\-l§04sé?_1 | construction operations are no longer <& Work Area

under way, as directed by the Engineer.

4. Warning sign spacing shown is typical for both

directions. N\ /~ ™ /~
5. See the Table on sheet 1 of 2 for Typical | | || | | || | |

TYPICAL ADVANCE SIGNAL PROJECT SIGNING

FOR LONG TERM and INTERMEDIATE-TERM STATIONARY WORK OPERATIONS

warning sign spacing.

SIDEWALK DETOUR | |

GENERAL NOTES FOR WORK ZONE SIGNS REFLECTIVE SHEETING

1. Signs shall be installed and maintained in a straight and plumb 1. All signs shall be retroreflective and constructed of sheeting meeting CVIY1 1'2" See Note 8
condition. the requirements of the DMS and color usage table shown on this sheet. 26 XNS? 6 SIDEWALK CLOSED SIDEWALK SIDEWALK CLOSED
ee Note S ——)
2. Wooden sign posts shall be painted white. SIGN SUPPORT WEIGHTS o CROSS HERE 53:11165 CLOSED CROSS HERE ;?.:111"2..
3. Barricades shall NOT be used as sign supports. 1. Weights used to keep signs from turning over should be sandbags L R9-9
filled with dry, cohesionless material. t\ 24" x 12"
4. Nails shall NOT be used to attach signs to any support.
2. The sandbags will be tied shut to keep the sand from spilling and I~ CVY" 12
5. All signs shall be installed in accordance with the plans or as to maintain a constant weight. ) 36" x 36
directed by the Engineer. See Note 6
3. Rock, concrete, iron, steel or other solid objects will not be CW16-9P
6. The Contractor shall furnish the sign design shown in the plans or permitted for use as sign support weights. yTo-9r _
in the "Standard Highway Sign Designs for Texas" (SHSD). 24" x 12 @ S gﬂlﬂ ;.',DL Work Area @ @
4. Sandbags should weigh a minimum of 35 Ibs and a maximum of 50 Ibs. A
7. The Contractor shall furnish sign supports and substrates listed in Di' = 1T
the "Compliant Work Zone Traffic Control Device List" (CWZTCD), 5. Sandbags shall be made of a durable material that tears upon — 10
installed as per the manufacturer's recommendations. vehicular impact. Rubber, such as tire inner tubes, shall not be used. T
8. Temporary signs that have damaged or cracked substrates and/or 6. Rubber ballasts designed for channelizing devices should not be used <:]
damaged or marred reflective sheeting shall be replaced as for ballast on portable sign supports. Sign supports designed and
directed by the Engineer. manufactured with rubber bases may be used when shown on the CWZTCD [:> |::>
list.
9. Identification markings may be shown only on the back of the sign iR = ~N e
substrate. The maximum height of letters and/or company logos used 7. Sandbags shall only be placed along or laid over the base supports 7 1
for identification shall be 1". of the traffic control device and shall not be suspended above ground
level or hung with rope, wire, chains or other fastners. Sandbags | /6" G | | | | || G |
10. Damaged wood posts shall be replaced. Splicing wood posts shall be placed along the length of the skids to weigh down the 0
will not be allowed. sign support.
DURATION OF WORK 8. Sandbags shall NOT be placed under the skid and shall not be used to SIDEWALK CLOSED 53:101%?'
level sign supports placed on slopes.
- - n 9 PP p P USE OTHER SIDE CROSSWALK CLOSURES
1. Work zone durations are defined in Part 6, Section 6G.02 of the CW20SG-1
Texas Manual on Uniform Traffic Control Devices (TMUTCD). LEGEND 48" % 48"
SIGN MOUNTING HEIGHT =&~ [Sign
aa Ch: lizing Devi
1. Sign height of Long-term/Intermediate-term warning signs shall be as annelzing evices PEDESTRIAN CONTROL
shown on Figure 6F-1 of the TMUTCD. ez=z=z=z=2 | Type 3 Barricade 1. Holes, trenches or other hazards shall be adequately protected by covering,
) ) . o delineating or surrounding the hazard with orange plastic pedestrian
2. Sign height of Short-term/Short Duration waming signs shall be as fencing or longitudinal channelizing devices, or as directed by the Engineer. s 0
shown on Figure 6F-2 of the TMUTCD. 2. "CROSSWALK CLOSURES" as detailed above will require the Engineer's approval HEET 2 OF 2

DEPARTMENTAL MATERIAL SPECIFICATIONS i e
3. Regulatory signs shall be mounted at least 7 feet, but not more than 3. R9 series si : . — ® 1
: . igns shown may be placed on supports detailed on the BC standards Operations
9 feet, above the paved surface regardless of work duration. SIGN FACE MATERIALS DMS-8300 or CWZTCD list, or when fabricated from approved lightweight plastic I Te D f Tr ; Division
FLEXIBLE ROLL-UP REFLECTIVE SIGNS DMS-8310 substrates, they may be mounted on top of a plastic drum at or near the exas Department of Transportation Standard
REMOVING OR COVERING location shown.

4. For speeds less than 45 mph longitudinal channelizing devices may be used

1. When sign messages may be confusing or do not apply, the signs instead of traffic barriers when approved by the Engineer. Attenuation of

shall be removed or completely covered, unless otherwise COLOR USAGE SHEETING MATERIAL blunt ends and installation of water filled devices shall be as per BC(9) TRAF F I C S I G NAL WO RK

approved by the Engineer. and manufacturer's recommendations.

. . ORANGE | BACKGROUND TYPE B ;OR TYPE C SHEETING 5. Location of devices are for general guidance. Actual device spacing and BARRI CAD ES AN D S I G N S

2. When signs are covered, the material used shall be opaque, such location must be field adjusted to meet actual conditions.

?ﬁ he?ltyy m.'l blfack plaztlc, Qrtot.het;]rqatenals which \":1'” cove(; WHITE BACKGROUND TYPE A SHEETING 6. Where pedestrians with visual disabilities normally use the closed sidewalk

e entire sign face and maintain their opaque properties under >
automobile headlights at night without damaging the sign sheeting. BLACK | LEGEND & BORDERS ACRYLIC NON-REFLECTIVE SHEETING Detectable Pedestrian Baricades should be used instead ofthe Type 3

Burlap, or heavy materials such as plywood or aluminum shall not ) L T )
P Y Py 7. The width of existing sidewalk should be maintained if practical.

be used to cover signs. A / :
. ) ) Only pre-qualified products shall be used. A copy of the 8. Pavemgnt m;rlfmgs for mid-block crosswalks shall be paid for under the WZ(BTS-2)- 1 3

3. Duct tape or other adhesive material shall NOT be affixed to a . ’ ] ) o appropriate bid items.

sign face. Compliant Work Zone Traffic Control Devices List" (CWZTCD) 9. When crosswalks or other pedestrian facilities are closed o relocated, FILE: wzbts-13.dgn DN: TxDOT |c|< TXDOT |Dw, TxDOT  |ck: TxDOT

. describes pre-qualified products and their sources and may temporary facilities shall be detectable and shall include accessibility ©rxp0T April 1992 CONT [secT JoB HIGHWAY
4. c%lr%ﬁe?ig?] i?%f::fwséﬂss shall be removed and holes back filled upon be found at the following web address: . o . ;zgtllijtrye.s consistent with the features present in the existing pedestrian REVISIONS 6425 | 90 001 FM 1236
http://www.txdot.gov/txdot_library/publications/construction.htm 298 1099 713 oisT CounTY SHEETNO
498 303 HOU FORT BEND 41B
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DocuSign Envelope ID: 425F0A5B-3B3A-4C40-A800-99769890F31F

10+00. 00

LINE STA

MATCH

STA 00+12. 81
BEGIN PROJECT
BEGIN PLANING 1.5"
BEGIN 1.5" ACP

AT 40°C-C
(5 EA)

STA 2+00.00
BEGIN CENTER &
SHOULDER TEXTURE

LEGEND

e= TRAFFIC DIRECTION

RE PM W/RET REQ TY
(6") (SLD) (100 MIL)

RE PM W/RET REQ TY
(6") (BRK) (100 MIL)

RE PM W/RET REQ TY
(6") (SLD) (100 MIL)

REFL PAV MRK TY I

REFL PAV MRK TY I

10+00. 00

104

LERIONONCNGNCNO.

AT 80°'C-C

REMOVE EXIST MOW STRIP, (20 EA)
300° MBGF & 2 SGT

PROP 300’ MBGF & 2 SGT

W/MOW (17.8 CY)

STA. 16+40.00
END

BEGIN Q

MATCH LINE STA

SULING

AT 40°C-C
NOTES: (16 EA)

1. REFER TO STANDARDS BC(2)-21 FOR PLACEMENT OF ADVANCED WARNING SIGNS.

2. LOCATION OF BASE REPAIR HAVE NOT BEEN SHOWN ON THE ROADWAY LAYOUT
EXACT LOCATIONS WILL BE DETERMINED BY THE ENGINEER IN THE FIELD.

3. CONTRACTOR SHALL PLACE PAVEMENT MARKINGS IN ACCORDANCE WITH THE TXDOT PAVEMENT
MARKING STANDARDS, INCLUDING MARKINGS ON THE INTERSECTING STREETS TO THE R.O.W. LINE.

4. REFER TO "MISCELLANEOUS ROADWAY DETAILS"™ SHEETS FOR MISCELLANEOUS DETAIL WORK. SCALE:1"=100"

MATCH LINE STA 21+00.00

ROADWAY &

) . 87655
'99. .
'\fk&yZZCENSEQ &
‘\\SIONAL\

G g Cao, %
12/13/2022

[ W

I (Y)

[ ()

(W)

(12") (SLD) (100 MIL)

(W)

(24") (SLD) (100 MIL)

REFL PAV MRKR TY II-A-A

INSTL DEL ASSM (D-SW)SZ 1(BRF)GF2
INSTL DEL ASSM (D-SW) SZ 1 (BRF) (CTB)
INSTL OM ASSM (OM 2Y) (WC) (GND)

CAO

g

PAVEMENT

MARKING LAYOUT

SHEET 1

OF 14

JOB HIGHWAY

;@9 CONT | SECT
6425 90

001 FM 1236

Department

@202 I Texas DIST COUNTY SHEET NO.
of

Transportation HOU FORT BEND 42




DocuSign Envelope ID: 425F0A5B-3B3A-4C40-A800-99769890F31F

(Pat so'c-c

MATCH LINE STA 21+00.00

MATCH LINE STA 32+00.00

(14 EA)
__________________________________________ R
/——Q FM 1236 )\ %l
— _ . _ _ 1 _. _\ _ _ — . - _ . _. Y ~_ 2L _ . _ - — . . _ . -

- 12° 30400
) ) ( v 5
w

N S T T e = e = = e = _.Z ............. —
[=]
S

STA 40+84.00

MATCH LINE STA 32+00.00

LEGEND

&= TRAFFIC DIRECTION

RE PM W/RET REQ TY
(6") (SLD) (100 MIL)

RE PM W/RET REQ TY
(6") (BRK) (100 MIL)

RE PM W/RET REQ TY
(6") (SLD) (100 MIL)

REFL PAV MRK TY 1

REFL PAV MRK TY 1

TEEO OO O E

[ W

[ )

[ ()

(W)

(12") (SLD) (100 MIL)

(W)

(24") (SLD) (100 MIL)

REFL PAV MRKR TY II-A-A
INSTL DEL ASSM (D-SW)SZ 1(BRF)GF2
INSTL DEL ASSM (D-SW)
INSTL OM ASSM (OM 2Y) (WC) (GND)

SZ 1 (BRF) (CTB)

STA 42+44.00

END 1.5" PLANING & BEGIN 1.5" PLANING &
1.5" ACP OVERLAY 1.5" ACP OVERLAY
TE“S"S\T’,E ELXSTANG o REMOVE EXISTING
MOW STRIP (3.31 CY) 1 SGT, 137.5"' MBGF
PROP 1 SGT, E"Rggw]Sgg'}'P (8.30 CY)
&/&SSIETE%QM TRANSITION, 1 THRIE BEAM TRANSITION,
(3.31 CY) 112.5" MBGF
) W/MOW STRIP (8.30 CY)
END CENTER
& SHOULDER END BRIDGE
TEXTURE STA 42+34,.00— o
(@)
120"
| ~_ BEGIN BRIDGE S
| STA 41+04.00 )
+
n =3 <
E( E( E( A JECESSSNN
i = {\g OF ‘754’:,\\
~ \
L] — — — — - m /’ J\ I'
7 x )
» +
3 3 D¢ | %] = ; SULING CAO 2
————————— — 47 b 87655 %;’
- vt
20° 20’ T WO LICENSED. . &
TAPPR APPR | ) W& onaL
|_ N\ -~
PAVEMENT MARKING ONLY g N %/ﬁ@‘.
(14 EA)
12/13/2022

REMOVE EXISTING
1 SGT, 137.5° MBGF]
& MOW STRIP (8.3 CY)
] PROP 1 SGT
NOTES: 1 THRIE BEAM TRANSITION,

1. REFER TO STANDARDS BC(2)-21 FOR PLACEMENT OF ADVANCED WARNING SIGNS. aon SYBSE s 30 cv)

W/MOW STRIP
2. LOCATION OF BASE REPAIR HAVE NOT BEEN SHOWN ON THE ROADWAY LAYOUT
EXACT LOCATIONS WILL BE DETERMINED BY THE ENGINEER IN THE FIELD.

3. CONTRACTOR SHALL PLACE PAVEMENT MARKINGS IN ACCORDANCE WITH THE TXDOT PAVEMENT
MARKING STANDARDS, INCLUDING MARKINGS ON THE INTERSECTING STREETS TO THE R.O.W.

4. REFER TO "MISCELLANEOUS ROADWAY DETAILS"™ SHEETS FOR MISCELLANEOUS DETAIL WORK.

L INE.

REMOVE EIXSTING

1 SGT, 25' MBGF &
MOW STRIP (3.31 CY)
PROP 1 SGT,

1 THRIE BEAM TRANSITION,

W/MOW STRIP
(3.31 CY)

SCALE:1"=100"

ROADWAY & PAVEMENT

SHEET 2 OF 14

MARKING LAYOUT

;@ CONT | SECT JOB HIGHWAY
6425 90 001 FM 1236
@202 I s DIST COUNTY SHEET NO.

of Transportation HOU FORT BEND 43




DocuSign Envelope ID: 425F0A5B-3B3A-4C40-A800-99769890F31F

MATCH LINE STA 43+00.00

MATCH LINE STA 54+00.00

LEGEND

e= TRAFFIC DIRECTION

STA 44+28,00
FE R s coc O DT
TEXTURE o
(4 EA) RE PM W/RET REQ TY I (Y)
50" E o (6") (BRK) (100 MIL)
TAPER S @ RE PM W/RET REQ TY I (Y)
ROW S (6") (SLD) (100 MIL)
S e Ny e ) et W hS @REFLPAVMRKTYI(W)
X X /—Q FM 1236 (12") (SLD) (100 MIL)
<
Y ’ ; — (E) REFL PAV MRK TY I (W)
_ _ — Y _ — .. — _ — _ _ _ — . = _ ! _, -\ o — _ - = — wn (24™) (SLD) (100 MIL)
45+00 "80+00
= L @ REFL PAV MRKR TY II-A-A
— =z
- 1= 3 INSTL DEL ASSM (D-SW)SZ 1 (BRF)GF2
g\ R e VY R e i e - == == ]
42 % @ S - x@ INSTL DEL ASSM (D-SW) SZ 1(BRF) (CTB)
> g © 11 INSTL OM ASSM (OM 2Y) (WC) (GND)
NING :
AT 80°C-C | E
(14 EA) > o
| £ <
| 5 S
S <
CROW N pa
©
/_Q FM 1236 | < —’.;\1\\0\':\‘\7\5\*\\\
] - . - — . - - IY - - \ — - - ] - — - - (.'7‘) /” 4"“"
60+00 | a5 ;: . . **I'
Ll ‘ [
= ; SULING CAO 2
— v ’
= Il RoW — T T T T T — . "1"’  87655 .%;/
VOR: LIeENsED. &
T 1\ IS ENSEY N
@) WSlonaL BN
— SSRGS
< A &2
s 67 Cao, I
12/13/2022
NOTES:
1. REFER TO STANDARDS BC(2)-21 FOR PLACEMENT OF ADVANCED WARNING SIGNS. ROADWAY & PAVEMENT
2. LOCATION OF BASE REPAIR HAVE NOT BEEN SHOWN ON THE ROADWAY LAYOUT MARKING LAYOUT
EXACT LOCATIONS WILL BE DETERMINED BY THE ENGINEER IN THE FIELD.
3. CONTRACTOR SHALL PLACE PAVEMENT MARKINGS IN ACCORDANCE WITH THE TXDOT PAVEMENT SHEET 3 OF 14
MARKING STANDARDS, INCLUDING MARKINGS ON THE INTERSECTING STREETS TO THE R.O.W. LINE. ‘ ® [ConT T SEcT 7oB IGHWAY
4. REFER TO "MISCELLANEOUS ROADWAY DETAILS" SHEETS FOR MISCELLANEOUS DETAIL WORK. 6425 90 001 FM 1236
SCALE:1"=100°  ©02 I porees DIST COUNTY SHEET NO.
of Transportation HOU FORT BEND 44




DocuSign Envelope ID: 425F0A5B-3B3A-4C40-A800-99769890F31F

MATCH

MATCH LINE STA 76+00.00

LINE STA 65+00.00

LEGEND

e= TRAFFIC DIRECTION

@ RE PM W/RET REQ TY I (W)
(6") (SLD) (100 MIL)
o
RE PM W/RET REQ TY I (Y)
o (6") (BRK) (100 MIL)
3 (C) RE,PM_W/RET REQ TY [ (Y)
Row " (6") (SLD) (100 MIL)
I ). — o
T ~ @ REFL PAV MRK TY I (W)
vl /—(‘L FM 1236 | - (12") (S5LD) (100 MIL)
T = — (E) REFL PAV MRK TY [ (W)
R = n (24") (SLD) (100 MIL)
~ L @ REFL PAV MRKR TY II-A-A
< =z
......................................................... | I 3 INSTL DEL ASSM (D-SW)SZ 1 (BRF)GF2
ROW z . 5@ INSTL DEL ASSM (D-SW) SZ 1 (BRF) (CTB)
m
l,Z, © 1 INSTL OM ASSM (OM 2Y) (WC) (GND)
| = <
|3 =
(14 EM |
|
o
e}
o
o
. _RON_ N i<
. o0
€ FM 1236 vl e
/_ |<_[ e ;\1 OF ‘7\5\*\\\
7 P 4
— - - ] - - — - - ] - - — f - - ] _12 3 r — - [ - - . — - - m /’ J\ l'
k / 80+00 12’y = 85+00 Z*- o,
3 - L ;* *,’
1 E ’ SULING CAO ’
L o _ ’,' 'o 87655 %/I
won x
o
AT 80'C-C = WSfonaL BT
(14 EA) g
12/13/2022
NOTES:
1. REFER TO STANDARDS BC(2)-21 FOR PLACEMENT OF ADVANCED WARNING SIGNS. RO'?\\/I%QIYN%T_%\CEO“GENT
2. LOCATION OF BASE REPAIR HAVE NOT BEEN SHOWN ON THE ROADWAY LAYOUT
EXACT LOCATIONS WILL BE DETERMINED BY THE ENGINEER IN THE FIELD. SHEET 4 OF 14
3. CONTRACTOR SHALL PLACE PAVEMENT MARKINGS IN ACCORDANCE WITH THE TXDOT PAVEMENT ® o T secT oD SIGRWAY
MARKING STANDARDS, INCLUDING MARKINGS ON THE INTERSECTING STREETS TO THE R.O.W. LINE. T o o 2%
4. REFER TO "MISCELLANEOUS ROADWAY DETAILS" SHEETS FOR MISCELLANEOUS DETAIL WORK. SCALE:1"=100  ©w2 I oo DIST COUNTY SHEET NO.
of Transportation HOU FORT BEND 45




DocuSign Envelope ID: 425F0A5B-3B3A-4C40-A800-99769890F31F

o
O
o
(@]
+
M~
e @)
<
—
(V2]
L
=z
—
—
T
O
—
<
=

LEGEND

e= TRAFFIC DIRECTION

ROW
........................................... R 1 P _
)\ [—C FM 1236
— — — — l_ AN i — — *I
i X \T 20+00 ' 95+00
/ ~
1ol -
........... O —
ROW
STA 92+40.00
AT 80°C-C END
(7 EM BEGIN<:) (14 EA)

(2 EA)

L——STA 101+54,00
BEGIN

LERIORONCNGNCNO.

MATCH LINE STA 98+00.00

AT 40°C-C
(19 EA)

Ve
STA 100+40.00
L PI STATION = 108+70. 88 /\(J
END@ DELTA = 89° 56’ 00.12" (RT) e
DEGREE OF CURVE = 5° 59’ 59,99" X
TANGENT = 953,82
LENGTH = 1,498.89
RADIUS = 954,93
PC STATION = 99+17.06
PT STATION = 114+15,95

NOTES:

1. REFER TO STANDARDS BC(2)-21 FOR PLACEMENT OF ADVANCED WARNING SIGNS.

2. LOCATION OF BASE REPAIR HAVE NOT BEEN SHOWN ON THE ROADWAY LAYOUT
EXACT LOCATIONS WILL BE DETERMINED BY THE ENGINEER IN THE FIELD.

3. CONTRACTOR SHALL PLACE PAVEMENT MARKINGS IN ACCORDANCE WITH THE TXDOT PAVEMENT
MARKING STANDARDS, INCLUDING MARKINGS ON THE INTERSECTING STREETS TO THE R.O.W.

4. REFER TO "MISCELLANEOUS ROADWAY DETAILS"™ SHEETS FOR MISCELLANEOUS DETAIL WORK.

L INE.

INSTL DEL ASSM
INSTL OM ASSM

L=
[IN(®)
l\/‘\é\

(D-SW)
(OM 2Y) (WC) (GND)

RE PM W/RET REQ TY [ (W)
(6") (SLD) (100 MIL)

RE PM W/RET REQ TY [ (Y)
(6") (BRK) (100 MIL)

RE PM W/RET REQ TY [ (Y)
(6") (SLD) (100 MIL)

REFL PAV MRK TY 1 (W)
(12") (SLD) (100 MIL)

REFL PAV MRK TY 1 (W)
(24") (SLD) (100 MIL)

REFL PAV MRKR TY II-A-A
INSTL DEL ASSM (D-SW)SZ 1 (BRF)GF2
SZ 1 (BRF) (CTB)

SULING CAO

87655

Licpnse®
b A\
Wsona 2~

&
&

—

97 \\\\CZO/P‘%‘
12/13/2022

ROADWAY & PAVEMENT

SHEET 5 OF 14

MARKING LAYOUT

;,@9 CONT | SECT JOB HIGHWAY

6425 90 001 FM 1236
DIST COUNTY SHEET NO.

Transportation HOU FORT BEND 46

SCALE:1"=100' = ©»2 I Deporiment




DocuSign Envelope ID: 425F0A5B-3B3A-4C40-A800-99769890F31F

STA 110+64

! —

LEGEND
&= TRAFFIC DIRECTION

/@,1/ RE PM W/RET REQ TY I (W)
(6") (SLD) (100 MIL)

Q RE PM W/RET REQ TY I (Y)
(6") (BRK) (100 MIL)

RE PM W/RET REQ TY I (Y)
(6") (SLD) (100 MIL)

REFL PAV MRK TY I (W)
(12") (SLD) (100 MIL)

REFL PAV MRK TY 1 (W)
(24") (SLD) (100 MIL)

(:) REFL PAV MRKR TY II-A-A
0  INSTL DEL ASSM (D-SW)SZ 1 (BRF)GF2
5@ INSTL DEL ASSM (D-SW) SZ 1(BRF) (CTB)

- 00

STA 112+70
BEGIN

(19 EA)

123+43. 46

PI STATION =
DELOTA = 13° 51° 59.74" (LT
DEGREE OF CURVE = 2° 00’ 00.00"

o TANGENT = 348.37

S LENGTH = 693,33

- RADIUS = 2,864, 79
PC STATION = 119-95.09

PT STATION = 126+88.42

O INSTL OM ASSM (OM 2Y) (WC) (GND)

S.TA 1 2()+()C

LINE

MATCH

it

125+00

NOTES:

(@] ~
S = {\g oF ‘75\\\
- 75,

. E '
o !
o 7 iéi S
x ; SULING CAO 2
M Y, 87655 7

% .
';%»“ LIcENSE® \\\éﬁ:
< ‘\€5Sj B\
— \O/ONAL BN
m NN
G g Cao, 1'%

w /
=
—_ 12/13/2022
_

T
O
‘_

<t

=

ROADWAY & PAVEMENT
MARKING LAYOUT

FOR PLACEMENT OF ADVANCED WARNING SIGNS.

1. REFER TO STANDARDS BC(2)-21
(27 EA)

SHEET 6 OF 14

2. LOCATION OF BASE REPAIR HAVE NOT BEEN SHOWN ON THE ROADWAY LAYOUT
EXACT LOCATIONS WILL BE DETERMINED BY THE ENGINEER IN THE FIELD.
3. CONTRACTOR SHALL PLACE PAVEMENT MARKINGS IN ACCORDANCE WITH THE TXDOT PAVEMENT ® [ConT | SECT JoB HIGHWAY
MARKING STANDARDS, INCLUDING MARKINGS ON THE INTERSECTING STREETS TO THE R.O.W. LINE.
6425 90 001 FM 1236
4. REFER TO "MISCELLANEOUS ROADWAY DETAILS" SHEETS FOR MISCELLANEOUS DETAIL WORK. SCALE: 17100  ©0% I oJees [ DiST COUNTY SHEET NO.
of Transportation HOU FORT BEND 47




DocuSign Envelope ID: 425F0A5B-3B3A-4C40-A800-99769890F31F

LEGEND
= TRAFFIC DIRECTION
RE PM W/RET REQ TY I (W)
(6") (SLD) (100 MIL)
o
o S Q RE PM W/RET REQ TY [ (Y)
. . (6") (BRK) (100 MIL)
Qo )
o _— - - - === o RE PM W/RET REQ TY [ (Y)
<\ - === =TT T T e = == + (6") (SLD) (100 MIL)
- N
™ < REFL PAV MRK TY I (W)
— — (12") (SLD) (100 MIL)
- = < REFL PAV MRK TY [ (W)
%) a 3 (24") (SLD) (100 MIL)
" K N (F) REFL PAV MRKR TY 11-A-A
z = =
— = = 1 INSTL DEL ASSM (D-SW)SZ 1(BRF)GF2
|
< — 3@ INSTL DEL ASSM (D-SW) SZ 1(BRF) (CTB)
T
o P1 STATION = 132+38.08 O 7 INSTL OM ASSM (OM 2Y) (WC) (GND)
— DELTA = 13° 51’ 58,14" (RT) AT 40°'C-C —
Pt ?EI(\;IEEETOF CURVE = 1° 59’ 57,.16" <<
= 348.4
= LENGTH o1 (28 EA) <
RADIUS = 2,865.92
PC STATION = 128+89.58
PT STATION = 135+83.17
o AT 80‘C-C o
o (12 EA) o
o )
o o
+ +
o ROW i ™
O S "
- [ FM 1236 VL - IO
<t - << B O Te
= \' -_— -_— " - * -_— -_— " —12' : - -_— —_— ey - -_— - -_— -_ . - -_ —|_ /’ﬂ 4"“"
n 145:00 12y = 150+00 ) Jx Y
’ ¢
Ll s (] / /
z ( \ ( = = 2 SULING CAO 2
= 1 L | T o o B ) 87655 . /
— ROW - ! &S
W LICENSED &
T STA 143+30.00 T s iovp o
- END S ST
— e \
Y AT 40°C-C BEGIN = , v
= (3 EA) <
12/13/2022
NOTES:
1. REFER TO STANDARDS BC(2)-21 FOR PLACEMENT OF ADVANCED WARNING SIGNS. ROADWAY & PAVEMENT
MARKING LAYOUT
2. LOCATION OF BASE REPAIR HAVE NOT BEEN SHOWN ON THE ROADWAY LAYOUT
EXACT LOCATIONS WILL BE DETERMINED BY THE ENGINEER IN THE FIELD.
SHEET 7 OF 14
3. CONTRACTOR SHALL PLACE PAVEMENT MARKINGS IN ACCORDANCE WITH THE TXDOT PAVEMENT ®
MARKING STANDARDS, INCLUDING MARKINGS ON THE INTERSECTING STREETS TO THE R.O.W. LINE. ; CONT | SECT JOB HIGHWAY
42 1 FM 12
4. REFER TO "MISCELLANEOUS ROADWAY DETAILS" SHEETS FOR MISCELLANEOUS DETAIL WORK. 6425 %0 90 %

SCALE:1"=100°  ©02 I porees DIST COUNTY SHEET NO.
of

Transportation HOU FORT BEND 48




DocuSign Envelope ID: 425F0A5B-3B3A-4C40-A800-99769890F31F

LEGEND
e= TRAFFIC DIRECTION

RE PM W/RET REQ TY [ (W)
(6") (SLD) (100 MIL)

RE PM W/RET REQ TY [ (Y)
(6") (BRK) (100 MIL)

RE PM W/RET REQ TY [ (Y)
(6") (SLD) (100 MIL)

REFL PAV MRK TY I (W)
(12") (SLD) (100 MIL)

REFL PAV MRK TY 1 (W)
(24") (SLD) (100 MIL)

REFL PAV MRKR TY II-A-A

INSTL DEL ASSM (D-SW)SZ 1(BRF)GF2
INSTL DEL ASSM (D-SW) SZ 1 (BRF) (CTB)
INSTL OM ASSM (OM 2Y) (WC) (GND)

ROW

/—(E FM 1236

153+00. 00
164+00. 00

14 Ay

_ — i —m — e _\._,_._ - = Ve - -4 Y— . - - X2y - - .4 - =
155+00 “ / -> 160+00 i2

LINE STA

HEEQ OO EG

|
MATCH LINE STA

MATCH

AT 80'C-C
(14 EA)

164+00. 00
175+00. 00

SULING CAO
1 87655
N 0

1O, 7 3 -
‘\fé\Ss'CENS .G\\i_
NCAONAL S

\\\\CZO/,D'%‘

(:) AT 80°C-C 12/18/2022
(14 EA)

MATCH LINE STA
Py
g
|
|
|
|
|
|
|
|
MATCH LINE STA

NOTES:
i ROADWAY & PAVEMENT
1. REFER TO STANDARDS BC(2)-21 FOR PLACEMENT OF ADVANCED WARNING SIGNS. MARKING LAYOUT

2. LOCATION OF BASE REPAIR HAVE NOT BEEN SHOWN ON THE ROADWAY LAYOUT
EXACT LOCATIONS WILL BE DETERMINED BY THE ENGINEER IN THE FIELD. SHEET 1 OF 14

3. CONTRACTOR SHALL PLACE PAVEMENT MARKINGS IN ACCORDANCE WITH THE TXDOT PAVEMENT ® [conT | SECT 708 HIGHWAY
MARKING STANDARDS, INCLUDING MARKINGS ON THE INTERSECTING STREETS TO THE R.O.W. LINE. cio % o 1236

4. REFER TO "MISCELLANEOUS ROADWAY DETAILS" SHEETS FOR MISCELLANEOUS DETAIL WORK. SCALE: 17100  ©0% I oJees [ DiST COUNTY SHEET NO.
of Transportation HOU FORT BEND 49




DocuSign Envelope ID: 425F0A5B-3B3A-4C40-A800-99769890F31F

LEGEND

&= TRAFFIC DIRECTION

NOTES:

1. REFER TO STANDARDS BC(2)-21 FOR PLACEMENT OF ADVANCED WARNING SIGNS.

2. LOCATION OF BASE REPAIR HAVE NOT BEEN SHOWN ON THE ROADWAY LAYOUT
EXACT LOCATIONS WILL BE DETERMINED BY THE ENGINEER IN THE FIELD.

3. CONTRACTOR SHALL PLACE PAVEMENT MARKINGS IN ACCORDANCE WITH THE TXDOT PAVEMENT
INCLUDING MARKINGS ON THE INTERSECTING STREETS TO THE R.O.W.

SHEETS FOR MISCELLANEOUS DETAIL WORK.

MARKING STANDARDS,
4. REFER TO "MISCELLANEOUS ROADWAY DETAILS"

L INE.

SCALE:1"=100"

- (A) RE_PM_W/RET REQ TY T (W)
fQ o (6") (SLD) (100 MIL)
o 1R o
O I . RE PM W/RET REQ TY I (Y)
S '3 S (6") (BRK) (100 MIL)
Q 3 ¥ (C) RE_PM W/RET REQ TY T (V)
ol | ROW . _._._. ' 9 (6™) (SLD) (100 MIL)
N~
. - REFL PAV MRK TY I (W)
— [—C FM 1236 vl - ® (12%) (SLD) (100 MIL)
< i —
_ - - — Y — _ 121 REFL PAV MRK TY I (W)
0 Lo ' - © T la0-00 129 v @ (24") (SLD) (100 MIL)
= \ [ X = @ REFL PAV MRKR TY II-A-A
e U R PR pu— . - 0 INSTL DEL ASSM (D-SW)SZ 1 (BRF)GF2
|
- T @ INSTL DEL ASSM (D-SW) SZ 1 (BRF) (CTB)
(@)
© > 11 INSTL OM ASSM (OM 2Y) (WC) (GND)
< (14 EA) S
s
o o
IS o
e o
o o
+ ¥
ol . i A~
© - o
- [C FM 1236 v\ - IO
<C F <C ﬂ_f"g\;’ OF jf*:l\\l
— w=r - . 4 _IZI:, e (8 E e,
%) 190+00 12y = 195+00 v Jr Y
/ ¢
W vr \ ( A w ;, SULING €40 /2
- . . A . e L L . = . S . J— g 7
_ ROW ~ A 1
WO LICENSER. &
T - ‘QS}o O\\:
© |L_) ) \\,\V&\CY)@-
— \ .
< (13 EA) < 97 Cao, I
= S

12/13/2022

ROADWAY & PAVEMENT
MARKING LAYOUT

SHEET 9 OF 14

;GD CONT | SECT JOB HIGHWAY
6425 90 001 FM 1236
@202 I s DIST COUNTY SHEET NO.

of Transportation HOU FORT BEND 50




DocuSign Envelope ID: 425F0A5B-3B3A-4C40-A800-99769890F31F

197+00. 00

MATCH LINE STA

MATCH LINE STA 208+00.00

(14 EA)

LEGEND

e= TRAFFIC DIRECTION

RE PM W/RET REQ TY I (W)
(6") (SLD) (100 MIL)

RE PM W/RET REQ TY [ (Y)
(6") (BRK) (100 MIL)

RE PM W/RET REQ TY [ (Y)
(6") (SLD) (100 MIL)

REFL PAV MRK TY I (W)
(12") (SLD) (100 MIL)

REFL PAV MRK TY I (W)
(24") (SLD) (100 MIL)

REFL PAV MRKR TY TI-A-A
INSTL DEL ASSM (D-SW)SZ 1 (BRF)GF2

HEEQO @O O E G

INSTL OM ASSM (OM 2Y) (WC) (GND)

MATCH LINE STA 208+00.00

o
o
o
(@)
+
........................ Row  __ . . o
ﬂ [ FM 1236 N R
; <t e OF e
123 py b - - = sz &l“
12 . n o * * * l'
N L //ﬁ ﬁ"
1 = ‘ SULING CAO ‘
— [ /
_______________________________________________________ . 87655 J
ROW — WS &7
T WO LOENSD
) WS onaL O~
’ — \\\\\\”,/}g-
AT 80'C-C \ .
<< g CﬂO, '
(14 EA) S

NOTES:

1. REFER TO STANDARDS BC(2)-21 FOR PLACEMENT OF ADVANCED WARNING SIGNS.

2. LOCATION OF BASE REPAIR HAVE NOT BEEN SHOWN ON THE ROADWAY LAYOUT
EXACT LOCATIONS WILL BE DETERMINED BY THE ENGINEER IN THE FIELD.

3. CONTRACTOR SHALL PLACE PAVEMENT MARKINGS IN ACCORDANCE WITH THE TXDOT PAVEMENT
MARKING STANDARDS, INCLUDING MARKINGS ON THE INTERSECTING STREETS TO THE R.O.W. LINE.

4. REFER TO "MISCELLANEOUS ROADWAY DETAILS" SHEETS FOR MISCELLANEOUS DETAIL WORK.
SCALE:1"=100"

12/13/2022

INSTL DEL ASSM (D-SW) SZ 1 (BRF) (CTB)

ROADWAY & PAVEMENT

MARKING LAYOUT

SHEET 10 OF 14

;GD CONT | SECT JOB HIGHWAY
6425 90 001 FM 1236

Department

@202 I Texas DIST COUNTY SHEET NO.
of

Transportation HOU FORT BEND

51




DocuSign Envelope ID: 425F0A5B-3B3A-4C40-A800-99769890F31F

MATCH LINE STA 219+00. 00

MATCH LINE STA 230+00.00

LEGEND

&= TRAFFIC DIRECTION

HESO OO O EE

MATCH LINE STA 230+00.00

ROW
. —_r = === = = = _
) K ;rl /—(l?_FM1236
-_ -_ . —_ - -_ -_ . - —' —I\\ —12, _hl_*l' -_ - - - -_ - -_ -_ . - -_ - -_ -_—
22000 A 12’y => 22500 23(
< |
I I 4L _
ROW
AT 80°C-C
(14 EA)
.
D : :
I N .
= 3
STA 235+00. 00 5 =
END CENTER ta (2
& SHOULDER - ‘o
TEXTURE 1O RS
___________ ROW )\ 7S
/——Q FM 1236
—_— —_— - . - —_— - '\_' —_— oy - —_— _!{
+00 235:00
. e
(13 EA)
NOTES:

1. REFER TO STANDARDS BC(2)-21

FOR PLACEMENT OF ADVANCED WARNING SIGNS.

2. LOCATION OF BASE REPAIR HAVE NOT BEEN SHOWN ON THE ROADWAY LAYOUT
EXACT LOCATIONS WILL BE DETERMINED BY THE ENGINEER IN THE FIELD.

3. CONTRACTOR SHALL PLACE PAVEMENT MARKINGS IN ACCORDANCE WITH THE TXDOT PAVEMENT

MARKING STANDARDS,

4. REFER TO

INCLUDING MARKINGS ON THE INTERSECTING STREETS TO THE R.O.W.
"MISCELLANEOUS ROADWAY DETAILS" SHEETS FOR MISCELLANEOUS DETAIL WORK.

L INE.

SCALE:1"=100"

LINE STA 241+00.00

MATCH

RE PM W/RET REQ TY 1
(6") (SLD) (100 MIL)

RE PM W/RET REQ TY 1
(6") (BRK) (100 MIL)

RE PM W/RET REQ TY 1
(6") (SLD) (100 MIL)

REFL PAV MRK TY I
(12") (SLD) (100 MIL)

REFL PAV MRK TY I
(24") (SLD) (100 MIL)

REFL PAV MRKR TY II-A-A
INSTL DEL ASSM
INSTL DEL ASSM
INSTL OM ASSM (OM 2Y) (WC) (GND)

(W)
(Y)
(Y)
(W)

(W)

(D-SW)SZ 1 (BRF)GF2
(D-SW) SZ 1 (BRF) (CTB)

SULING CAO

f @ 87655 .
) &

W LICENSED. &
WSSionalL

q g (20, %,

12/13/2022

ROADWAY & PAVEMENT
MARKING LAYOUT

SHEET 11 OF 14

;@ CONT | SECT JOB HIGHWAY
6425 90 001 FM 1236
@202 I s DIST COUNTY SHEET NO.

of Transportation HOU FORT BEND 52




DocuSign Envelope ID: 425F0A5B-3B3A-4C40-A800-99769890F31F

LEGEND

e

252+00. 00

MATCH LINE STA 241+00.00

MATCH LINE STA 252+00.00

HESQ @O O EG

MATCH LINE STA

(14 EA)

NOTES:
1. REFER TO STANDARDS BC(2)-21 FOR PLACEMENT OF ADVANCED WARNING SIGNS.

2. LOCATION OF BASE REPAIR HAVE NOT BEEN SHOWN ON THE ROADWAY LAYOUT
EXACT LOCATIONS WILL BE DETERMINED BY THE ENGINEER IN THE FIELD.

3. CONTRACTOR SHALL PLACE PAVEMENT MARKINGS IN ACCORDANCE WITH THE TXDOT PAVEMENT
MARKING STANDARDS, INCLUDING MARKINGS ON THE INTERSECTING STREETS TO THE R.O.W.

4. REFER TO "MISCELLANEOUS ROADWAY DETAILS"™ SHEETS FOR MISCELLANEOUS DETAIL WORK.

L INE.

2 M
— '_I_ _rl ____________ _;_I __________ I_I __________ S II_I
J L )4k Ji\
— - — - - T - — oam.o0 I
Y[ L¢ Fm 1236
____________________ e e e e
3 ROW
AT 80°C-C
(14 EA)
=
e
i
7
ROW e
| e — L ROW. -
JA J\ ¢ FMizze 5|
— . - _ . — . _ _ - t_, —  J7t e«
1) \ 25900 { 12y =
.
| g = — L 2
® @
'l"_'l
zZ
=
AT 80°C-C o

SCALE:1"=100"

MATCH LINE STA 263+00.00

)
W

5

e= TRAFFIC DIRECTION

RE PM W/RET REQ TY [ (W)
(6") (SLD) (100 MIL)

RE PM W/RET REQ TY [ (Y)
(6") (BRK) (100 MIL)

RE PM W/RET REQ TY [ (Y)
(6") (SLD) (100 MIL)

REFL PAV MRK TY I (W)
(12") (SLD) (100 MIL)

REFL PAV MRK TY I (W)
(24") (SLD) (100 MIL)

REFL PAV MRKR TY II-A-A
INSTL DEL ASSM (D-SW)SZ 1 (BRF)GF2
INSTL DEL ASSM (D-SW) SZ 1
INSTL OM ASSM (OM 2Y) (WC) (GND)

SULING CAO

87655
&

{I0ENSED -
! SN~

WSSiona 2

AR EE g g-

N

e

12/13/2022

ROADWAY &PAVEMENT
MARKING LAYOUT

SHEET 12 OF 14

(BRF) (CTB)

;@ CONT | SECT JOB HIGHWAY
6425 90 001 FM 1236
@202 I s DIST COUNTY SHEET NO.

of Transportation HOU FORT BEND 53




DocuSign Envelope ID: 425F0A5B-3B3A-4C40-A800-99769890F31F

MATCH LINE STA 263+00.00

MATCH LINE STA 274+00. 00

STA 281+18.00
enn(c)

end(c)

1S 3IANIT

= 1S NOINN

STA 284+37.00

o

Ie)

o

o

+

N\ . _ . ROW_ NI

N~

‘vl [T FM 1236 N

J <

_ . = = . = _ . = —_ . = - . 12 = -, = ., =

265+00 12y = P wn

R Ll

I T . 0 z

. . S S —_ S —_ . 1
2

g T

3 AT 80°C-C O

» (4 EA) =

4 <

=

NHD

#1S HOY

N 42° 12° 01.58" E Y\

00°01+642

—STA 281+70.00

1S NI

BEGIN(C)

NOTES:
1. REFER TO STANDARDS BC(2)-21 FOR PLACEMENT OF ADVANCED WARNING SIGNS.

2. LOCATION OF BASE REPAIR HAVE NOT BEEN SHOWN ON THE ROADWAY LAYOUT
EXACT LOCATIONS WILL BE DETERMINED BY THE ENGINEER IN THE FIELD.

3. CONTRACTOR SHALL PLACE PAVEMENT MARKINGS IN ACCORDANCE WITH THE TXDOT PAVEMENT
MARKING STANDARDS, INCLUDING MARKINGS ON THE INTERSECTING STREETS TO THE R.O.W. LINE.

4. REFER TO "MISCELLANEOUS ROADWAY DETAILS" SHEETS FOR MISCELLANEOUS DETAIL WORK.

ot — s — s — s —

— i — e a—

1S HOYNHD

(38 LF)

SCALE:1"=100"

MATCH LINE STA 285+00.00

LEGEND

e= TRAFFIC DIRECTION

RE PM W/RET REQ TY I (W)
(6") (SLD) (100 MIL)

RE PM W/RET REQ TY [ (Y)
(6") (BRK) (100 MIL)

RE PM W/RET REQ TY [ (Y)
(6") (SLD) (100 MIL)

REFL PAV MRK TY 1 (W)
(12") (SLD) (100 MIL)

REFL PAV MRK TY I (W)
(24") (SLD) (100 MIL)

REFL PAV MRKR TY II-A-A
INSTL DEL ASSM (D-SW)SZ 1(BRF)

INSTL OM ASSM (OM 2Y) (WC) (GND)

HWESO OO EG

SULING CAO

' . 87655
'99 . .

W LICENSED. &

<& ~
Wsiona 2~

gldg;gij;;/fz%‘

12/13/2022

GF2

INSTL DEL ASSM (D-SW) SZ 1 (BRF) (CTB)

ROADWAY & PAVEMENT
MARKING LAYOUT

SHEET 13 OF 14

;@ CONT | SECT JOB HIGHWAY
6425 90 001 FM 1236
@202 I s DIST COUNTY SHEET NO.

of Transportation HOU FORT BEND 54




DocuSign Envelope ID: 425F0A5B-3B3A-4C40-A800-99769890F31F

MATCH LINE STA 285+00. 00

MATCH LINE STA 7+00.00

—STA 2+69. 00

STA 2+89.00

NOTES:

1. REFER TO STANDARDS BC(2)-21

FOR PLACEMENT OF ADVANCED WARNING SIGNS.

2. LOCATION OF BASE REPAIR HAVE NOT BEEN SHOWN ON THE ROADWAY LAYOUT
EXACT LOCATIONS WILL BE DETERMINED BY THE ENGINEER IN THE FIELD.

3. CONTRACTOR SHALL PLACE PAVEMENT MARKINGS IN ACCORDANCE WITH THE TXDOT PAVEMENT
INCLUDING MARKINGS ON THE INTERSECTING STREETS TO THE R.O.W.

MARKING STANDARDS,
4. REFER TO "MISCELLANEOUS ROADWAY DETAILS"

SHEETS FOR MISCELLANEOUS DETAIL WORK.

LINE.

STA 287+96 —STA 3+69.00
“1 — ¢ FM 1236
[
1 118 y
.00 Y 4 11y
\ /
~T/
Pl
AT 40°C-C L—STA 0+43.00
(8 EA)
STA 3+24,00
w
-
STA.12+81.25
END PROJECT
END 1.5" ACP PLANING
END/1.5" ACP
c .
. /
STA 298+60 —— 1 .
o AT 40°C-C
fo
=
L
DA
e
P STA 12+54.00—
U
I A ROW_ . __ A\ .
|
| F@ FM 1236JI *_L
TOf &
T0f =>
E
— - — = A== — S /
o AY. / .
S A A A
AT 407°C-C & STA 10+04.00 /e
(7 EM RS LY
\(7 / /lbxc"/ /
_ R _
7 7/ /
/

SCALE: 1"=100"

MATCH LINE STA 7+00.00

LEGEND
e= TRAFFIC DIRECTION

RE PM W/RET REQ TY I (W)
(6") (SLD) (100 MIL)

RE PM W/RET REQ TY I (Y)
(6") (BRK) (100 MIL)

RE PM W/RET REQ TY I (Y)
(6") (SLD) (100 MIL)

REFL PAV MRK TY T (W)
(12") (SLD) (100 MIL)

REFL PAV MRK TY T (W)
(24") (SLD) (100 MIL)

REFL PAV MRKR TY II-A-A

INSTL DEL ASSM (D-SW)SZ 1 (BRF)GF2
INSTL DEL ASSM (D-SW) SZ 1(BRF) (CTB)
INSTL OM ASSM (OM 2Y) (WC) (GND)

HEEQO 0@ O EE

~”°6}\“\\

~it TE M
2O A BN A\
SN S

Z ?k

P

o

7

. SULING CAO

h 87655
%

&
'\0/‘6\ Z1C‘ENS£»Q, @‘:—’
WSIoNAL N
AS O

G g Cao, .

12/13/2022

* ot
M
A

ROADWAY & PAVEMENT
MARKING LAYOUT

SHEET 14 OF 14

CONT | SECT JOB HIGHWAY

=°
6425 90 001 FM 1236

©2023 I Do DIST COUNTY SHEET NO.
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DocuSign Envelope ID: 425F0A5B-3B3A-4C40-A800-99769890F31F

ROW LINE

\6" WHT SLD

PRIVATE DRIVEWAYS

EDGE LINE
% e .
C W C
D
2 &
£l H STREET |
S|k I
=4 g
w o)
U%_) RDWY
o
‘\Z
[m]
PUBLIC STREETS - R=50" (TYP) -
OTHERS - R=35'(TYP) 6" WHT SLD
. EDGE LINE
i LIMITS OF PUBLIC ACCESS WORK SHLDR LANE |
! UNLESS OTHERWISE SHOWN ‘
PLAN
PUBLIC ACCESS DRIVEWAYS
OR INTERSECTING STREETS
l
E3 /
| /
Ve
o s _ - o
>_ |—
. D D
|y | LIMITS OF
—
olg PLANING & . ___ | DRIVEwAY ¢
SN OVERLAY WORK —
e AS SHOWN ON
» - THE LAYOUT
o l ¢ ROWY
| BN \
| N (W) 6" SLD
! B . EDSE LINE
i COMMERCIAL - EXISTING R
| RESIDENTIAL - EXISTING R
.
zZ SHLD LANE J
S
=
o
& |
PLAN

, WIDTH ,

/— PROP ACP (SURF)

EXIST
| SLOPE

EXIST
SLOPE

- s XL: ______ N - _
\ EXIST ACP
EXIST BASE

SECTION A-A
EXIST ACP STREET

| WIDTH |

¢

I
CEXIST

EXIST
| SLOPE

SLOPE

o _Z_Rf_——____: -~
EXIST ACP
\__ EXIST BASE

SECTION B-B
EXIST ACP DRIVEWAY

NOTES:

1. APUBLIC ACCESS DRIVEWAY INCLUDES ALL APPROACHES TO A
STATE HIGHWAY FROM COUNTY OR CITY MAINTAINED ROADS AND
STREETS, AND APPROACHES TO SCHOOLS, CHURCHES, CEMETERIES
AND OTHER PUBLIC PLACES OR BUILDINGS OF A LIKE CHARACTER.

2. AT EXISTING DIRT/GRAVEL DRIVEWAYS, PLACE FLEXIBLE BASE
AT A 6:1 TAPER TO SHOULDER UP THE ROADWAY EDGE WHERE
INSUFFICIENT MATERIAL EXISTS AS DIRECTED. THIS WORK SHALL
BE CONSIDERED SUBSIDIARY TO THE BID ITEMS OF THIS CONTRACT.

3. DO NOT CONTINUE SHOULDER TEXTURE ACROSS INTERSECTIONS
WITH OTHER ROADWAYS OR ACROSS DRIVEWAYS.

MATCH EXIST
ROAD GRADE

LIMITS OF1.5" PLANING
| & 1.5" ACP (TY D) (SURF)

: ¢ RDWY
§| SHLDR _| LANE |
o} f
m.
| I
i I
: |
I
_ ———
—\— EXIST BASE
EXIST ACP
SECTION C-C
LIMITS OF 1.5" PLANING

& 1.5" ACP OVERLAY AS
SHOWN ON THE LAYOUT

RDWY
SHLDR_|_ LANE i ow
I
MATCH EXIST |
__ROAD_GRADE _ _
T—z---Z-ZZ:Z j _____ - _
EXIST ACP 4\—ExxsT BASE
SECTION D-D
-\\\\\\\
Foias
' ic) s 1'
;:v ;%K ,z%
f swmccao
", 871655 . 7
I'T)Ox}\ LICENSED. '\{i”
‘\{S@NA\.\Q\&'
A #.
G g Can, P
12/13/2022
ROADWAY/DRIVEWAY
DETAILS
‘ ® SHEET 1 OF 1
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VARIES
NEAT LINE CUT — DEPTH VARIES
(TYP)
EXIST ACP EXIST ACP
EXIST BASE F PROP ASB —r 6" DEPTH VARIES _EX_IS_T icp_
EXIST SUBGRADE
FLEXIBLE PAVEMENT STRUCTURE
REPAIR DETAIL
ITEM 351
NOTES:

1.
2.

10°

TEMP ACP TAPER

[—1.5" PLANING

TEMPORARY PAVEMENT TRANSITION DETAIL

ELEVATION OF PROPOSED MOW STRIP SHOULD MATCH THE ELEVATION OF EXISTING ASPHALT PAVEMENT.

FILL THE HOLE WITH THE ASPHALT STABILIZED BASE AFTER REMOVING EXISTING GUARDRAIL POSTS.
THIS WORK IS SUBSIDIARY TO BID ITEM 542.

SEE "MOW STRIP" STANDARD SHEET FOR MORE INFORMATION.

THE ASPHALT STABILIZED BASE (ASB) WILL MEET THE MIX REQUIREMENTS FOR GRADE 2 IN
ACCORDANCE WITH ITEM 292, "ASPHALT TREATMENT (PLANT-MIXED)".

SAW CUTS SHALL BE SUBSIDIARY TO ITEM 351.
PLACE A TEMPORARY ACP TAPER AT ALL LOCATIONS WHERE A DROPOFF EXISTS AT THE END

OF DAY AS DIRECTED BY THE ENGINEER. REMOVE TAPER PRIOR TO THE ACP OVERLAY. THE
PLACEMENT AND REMOVAL OF THE TAPER IS CONSIDERED SUBSIDIARY TO THE VARIOUS BID ITEMS.

SULING CAO

[ 87655
<

VO L] O -
\Ge LICENSED. &
& ' oS
WSS onar ©N2

\

q (a0, 5.

12/13/2022

MISCELLANEOUS

ROADWAY
DETAILS
_*® SHEET 1 OF 1
—— CONT | SECT JOB HIGHWAY
©2023 I vecee o | 6425 | 90 001 FM 1236
of Transportation DIST COUNTY SHEET NO.
N.T.S. HOU FORT BEND 57
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FM 1236 <=

DETAIL A

CROSSWALK DETAILS
FM 1236 AT FM 360

2 miney/

crosswalk
lines

Stop Line

Final placement of Stop Bar
and Crosswalk shall be approved
by the Engineer in the field.

DETAIL A

LEGEND

e= TRAFFIC DIRECTION

® 00006

SULING CAO

] 87655
o

! lop(% L1cENSE®
W 8

97 A mlﬁ%'

12/93/2022

RE PM W/RET REQ TY I (W)
(6") (SLD) (100 MIL)

RE PM W/RET REQ TY I (Y)
(6") (BRK) (100 MIL)

RE PM W/RET REQ TY I (Y)
(6") (SLD) (100 MIL)

REFL PAV MRK TY I (W)
(12") (SLD) (100 MIL)

REFL PAV MRK TY I (W)
(24") (SLD) (100 MIL)

o
o

=~

\\\\\\

CROSSWALK DETAILS
FM 1236 AT FM 360

SHEET 1 OF 1

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

TREATED WOOD BLOCK ” TO PREVENT BLOCK ROTATION.
4 ggTI\\/IVOI:TE%SéEOLWTA}S—/I—éig /v\();/ 1. THE TYPE OF POST (ROUND WOOD POST, RECTANGULAR WOOD POST, OR STEEL POST) WILL BE AS SHOWN
g IN THE PLANS. THE EXACT POSITION OF MBGF SHALL BE SHOWN IN THE PLANS OR AS DIRECTED BY THE

| AND RAIL ELEMENT > g
5 BUTTON HEAD POST BOLT JAN ENGINEER. STEEL POSTS TO BE GALVANIZED IN ACCORDANCE WITH ITEM 445, "GALVANIZING.

AND NUT WITH %" WASHER T~
(SEE GENERAL NOTE 3).

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 15" 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.

7n

|
4 == P/
|

%" DIA. HOLE ’
POST & BLOCKOUT v 32

25"
FRONT SLOPE VARIES
BREAK _\ 20" TYP

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 (FWC16a)
AND NOT MORE THAN 1" BEYOND IT. TRIM REMAINING BOLT LENGTH TO MEET REQUIRED LENGTH.

6'-0"

\—6” X 8" X 68" \ W6 X 8.5 4. FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH ITEM 445,"GALVANIZING."
OR FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.

ROUND WOOD POST ONLY

LENGTH 72%TYP) 5. 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 1V:10H.

EDGE OF SHOULDER
OR WIDENED CROWN.

NOTE:
(SEE GENERAL NOTE 14 FOR
RAIL HEIGHT MEASUREMENT)

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 251 OR FLATTER.

J %o RECTANGULAR WOOD POST TO I-BEAM STEEL POST
My 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.
RAIL PLACED OVER CURBS SHALL BE INSTALLED SO THAT THE POST BOLT 1S LOCATED APPROXIMATELY 25

WOOD BLOCK TO
TYPICAL POST PLACEMENT ROUND WOOD POST INCHES ABOVE THE GUTTER PAN OR EDGE OF SHOULDER.

NOTE: *HyooD" INDICATES DIMENSIONS FOR BOTH ROUND AND RECTANGULAR WOOD POST SYSTEMS. 9. APPLICATIONS IN SOLID ROCK ARE ONLY ALLOWED WITH STEEL POSTS. IF SOLID ROCK IS ENCOUNTERED
WITHIN 0 TO 18" OF THE FINISHED GRADE, DRILL A 24" DIA. HOLE, 24" INTO THE ROCK. IF SOLID ROCK
MBGF LENGTH OF NEED (L) IS 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 o~ CUT TO ENSURE PROPER GUARDRAIL MOUNTING HEIGHT. BACKFILL WITH COARSE AGGREGATE MATERIAL.

RAIL ELEMENT
61 3 6. 3 6 3 6 3

(NOMINAL LENGTH)-5'-8" WOOD
(NOMINAL LENGTH)-6'-0" STEEL

36" (WOOD)
40"(STEEL)

P N

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.

F_"‘_ 12. UNLESS OTHERWISE SHOWN IN THE PLANS, A COMPOSITE MATERIAL BLOCK THAT MEETS THE REQUIREMENTS
a — - =8 — OF DMS5-7210,"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
ON THE MPL MAY FURNISH COMPOSITE MATERIAL BLOCKS.

FINISHED GRADE

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

(I
36" WOOD POST [
1 UNITS, THE USE OF A CAST-IN-PLACE CONCRETE CLOSURE BETWEEN BOXES IS REQUIRED. THE LENGTH OF THE
(I
[

40" STEEL POST CAST-IN-PLACE CONCRETE CLOSURE SHALL ACCOMMODATE THE PLACEMENT OF THE LOW FILL CULVERT OPTION.

GUARDRAIL SEE CONCRETE CLOSURE DETAILS ON BRIDGE STANDARD SCP-MD.
- - - - - 12TYP)
ELEVATION BLock o IR 14. GUARDRAIL HEIGHT MEASUREMENT: WHEN THE GUARDRAIL IS LOCATED ABOVE PAVEMENT, MEASURE THE HEIGHT
MID-SPAN RAIL SPLICE 18" MIN 4% 4% |~ SLOTTED HOLES FROM THE PAVEMENT TO THE TOP OF THE W-BEAM RAIL. WHEN THE GUARDRAIL IS LOCATED UP TO 2 FT. OFF
. ] 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) -— & PAVEMENT/SHOULDER SLOPE TO THE BACK OF RAIL, MEASURE FROM THE BOTTOM OF STRAIGHTEDGE TO THE TOP
0 ol | I I__ - OF RAIL. FOR GUARDRAIL LOCATED DOWN A 10:1 SLOPE, MEASURE FROM THE NOMINAL TERRAIN.

26 1 b,

y Ne———— L e g o o
o 140 m

SLOTTED HOLES AT 6'-3" C-C * pOST(S) MAY REQUIRE FIELD 14 o]

1%

OR 3175 C-C 315 MODIFICATION TO ENSURE PROPER . N™ (TvP) ' 7 (TYP)
GUARDRAIL HEIGHT. N-W6 X 9 OR W6 X 8.5 STEEL POST CONNECTION TO

STEEL POST CULVERT SLAB (USE WHEN THERE

6l 9" MIN. FILL DEPTH " IS LESS THAN 36" COVER OVER NOTE: TRANSISTIONS TO BRIDGE RAILS OR TRAFFIC BARRIERS.

° 2 CULVERT SLAB N . |CULVERT SLAB). SEE GF(31)TL3 TR STANDARD FOR HIGH-SPEED TL-3 TRANSITIONS.

6l \ MW AL~ 12'x 12'x /5 SEE GF(31)TL2 TR STANDARD FOR LOW-SPEED TL-2 TRANSITIONS.

E N A/ Ta,-(ASTM A572 GR 50)TOP PLATE

PV == ——N—~_1" DIA. HOLES FORMED

\/ 27 X - 4 g 2 VARIES & = T OR CORED IN CONCRETE -

(8) RAIL SPLICE SLOTTED HOLES (TYP) , :

HOLES (TYP) _/ ¥ ¥

, B 12" X 12" X %”(ASTM A36) STEEL BOTTOM NOTE: TWO INSTALLATION OPTIONS.

ELEVATION 25 O(NOM.) W-BEAM SECTION PLATE WITH 1" DIA. HOLES REQUIRED WITH

NOTES: SEE GENERAL NOTE 2 FOR ALLOWABLE RAIL TYPES. BOLT-THROUGH INSTALLATION.
SEE RAIL SPLICE DETAIL FOR REQUIRED HARDWARE. LOW FILL CULVERT POST

(TYP)

168 |toe
0
168 |08

0

0
168 [16e

0
1618 [+

|

T

S

Ay

1. BOLT-THROUGH OPTION: REQUIRES A 6" MIN. SLAB THICKNESS.
75" DIA (ASTM A449) HEAVY HEX BOLTS WITH TWO HARDENED

Design
Division
l Texas Department of Transportation Standard

WASHER EACH AND HEAVY HEX NUTS. N
12 1 NOTE: BOLT LENGTH = SLAB PLUS 2 !4 MIN. §

4]/4u 4]/4!!

NOTE: 2"
FOUR TYPES OF BUTTON-HEAD GUARD RAIL
BOLTS COME WITH A RECCESSED NUT. SPLICE

SPLICE BOLT LENGTH

2 2. EPOXY ANCHOR OPTION: THIS OPTION MAY ONLY BE USED IF THE CULVERT
SLAB IS 9" MIN. THICK. THREADED ANCHOR RODS MUST BE 73" DIA.

NO BOLT REQUIRED ASTM A449 OR A193 GRADE B7 WITH HE?VY HEX NUT, AND ONE HARDENED METAL BEAM GUARD FENCE
WASHER EACH. EMBED ANCHOR RODS 6" WITH HILTI HIT RE 500 EPOXY
ADHESIVE. OTHER TYPE 111 CLASS C EPOXY ADHESIVES MEETING THE

1 1
' b &
FBBOI = 14" | & ' — REQUIREMENTS OF DMS-6100, "EPOXIES AND ADHESIVES", MAY BE USED TL-3 MASH COMPLIANT
FBBO2 = 2" <DI[D_‘ e = da <£ = DIRECTION OF TRAFFIC IF IT CAN BE DEMONSTRATED THAT THEY MEET OR EXCEED THE STRENGTH
- d I o
T T

i 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 ' MIN. BEYOND NUT. GF(31)-]9

POST & BLOCK LENGTH
FBBO3 = 10"

FBBO4 = 18" (8) %' X 144 BUTTON HEAD SPLICE
- MID-SPAN BOLTS WITH RECCESSED NUTS. NOTE: CULVERTS OF 25 FT. OR LESS, SEE GF(31)LS STANDARD FOR "LONG SPAN" OPTION. FILE:  gf3119.dgn onTxDOT_[cx kM_[ow:VP_cx CGL/AG

BUTTON HEAD BOLT RAIL SPLICE DETAIL (©rxoor:  NOVEMBER 2019 cont | secr J08 HIGHWAY
REVISIONS 6425| 90 001 FM 1236

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. HoU FORT BEND 59
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ELEVATION

TRAFFIC
Reinforced Concrete A Approved Post
Pavement Mow Strfp_\ (See note 3) _\
- |® Bﬂ
0|
Tla é %%
S
I I I I
18" x 18" or \
18" Dia. Min.
—— W-Beam Edge of
Leaveout A PLAN Pavement
/" ~Approved Post
Approved Post | (See Note 3)
| (See Note 3) |
| |
| -
2-5ack Grout 2-Sack Grout
See CCCG
Reinforced Concrete Standard for ; .
See CCCG i Reinforced Concrete
Standard for Pavement Mow Strip Curb Types Pavement Mow Strip
Curb Types : f I o N
. _I_4 Usual 4" Usual

70 150
Min Usual

| * Slope to Drain

CURB OPTION (1)

Shown at Curbed Location

/" ~Approved Post
I (See Note 3)

Edge of 3 2-Sack Grout
Pavement o ~
* Reinforced Concrete
sual o Pavement Mow Strip
I .
= [ "
g 7 15
S Min ~ Usual
53

|
|
|
|
| * Slope to Drain
|
|
|
|

| | 7 15"
| min Usual
|

* Slope to Drain

CURB OPTION (2)

Curb Shown on Top of Mow Strip

Reinforced Concrete
Pavement Mow Strip

Fill leaveout with
2-Sack grout
(See General Note 5)

15"

7u
Usual

\
3-6"

1'-6"
Min

|
/
W-Beam J X Edge of

GENERAL NOTES

1.

Place concrete riprap mow strips at all Metal Beam Guard Fence
locations, and in accordance with Item 432, "Riprap". Use Class B
Concrete, reinforced with No. 3 bars spaced at 18 in. centers each
direction and 2 in. below the surface.

Provide a minimum of 7 in. leave out behind the post. Do not place
concrete in the leave out.

The type of approved post is shown elsewhere on the plans.
See the applicable standard sheets for additional details and
information.

Other curb placement options may be used. Curbs are not considered
part of the mow strip and are paid for under other pertinent
bid items.

Fill the leave outs with no more than a_2-sack grout mixture and
place in accordance with Section 421.2.7, "Mortar and Grout."
Payment for furnishing and placing the grout mixture is subsidiary
to the Item 432,"RIPRAP."

Place the mow strip the entire length of the guard fence plus any
Terminal Anchor Section (TAS) or Single Guardrail Terminal (SGT)

to 2 ft. beyond the face of the object marker at the end of the SGT.

Do not allow concrete to adhere to the ground line strut shown on
the SGT standard sheet.

Approved Post
| (See Note 3)
|

2-Sack Grout

See CCCG
gtagd?rd for Reinforced Concrete
urb lypes Pavement Mow Strip

4" Usual

7 15"

| IMin Usual

| * Slope to Drain

CURB OPTION (3)

Houston District

MOW STRIP

IE" Texas Department of Transportation

L Pavement MS
SECTION _A-A MOW _ STRIP DETAIL e STOES DGN = =
Typical Reinforced Concrete Pavement ©TXDOTR§SEOAS CONT | SECT J0B HIGHWAY
: : n " " ' 6425 90 001 FM 1236
g/(g/.v nf/tnr/(rguvrialtlhea]vioér.]g or 18 03/15 2014 SPECS DIST COUNTY SHEET NO|
HOU FORT BEND 60
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NOTE: STEEL I-BEAM POST W6 X 8.5 (6'-0") PN:533G . "
STANDARD WOOD BLOCKOUTS (6”()(8”)(;4“) PN-40768 %' X 10" HGR BOLT PN:35006G LINE AT THE BACK OF POST #2 THRU #8 GENERAL NOTES
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
’ _— — - — e — T T OF THE SYSTEM, CONTACT: TRINITY HIGHWAY AT 1(888)323-6374.
ANCHOR PADDLE 2525 N. STEMMONS FREEWAY, DALLAS, TX 75207
L ANGLE STRUT PN:15204A 16"
l\ | B PN:15202G 2. FOR INSTALLATION, REPAIR AND MAINTENANCE REFER TO THE;
— = = - = = = i A-J_B — I_ - F‘:E%" . SoftStop END TERMINAL, PRODUCT DESCRIPTION ASSEMBLY MANUAL. PN:620237B
1
j | 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 n_//Posm) 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 14") BEGIN LENGTH OF NEED ANCHOR RAIL TO - POST (2) DETAIL TRAFFIC FLOW
4. FOR POST (LEAVE-OUT) INSTALLATION AND GUIDANCE SEE TXDOT'S LATEST
| ROADWAY MOW STRIP STANDARD.
| 50'-9 15" STANDARD INSTALLATION LENGTH (MASH TL-3 SoftStop) )
| 1 5. HARDWARE (BOLTS, NUTS, & WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH
3-14 6-3" 6-3" | ITEM 445,"GALVANIZING". FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.
]
BEGIN | END PAYMENT FOR SGT 674
STANDARD - == = 6. A COMPOSITE MATERIAL BLOCKOUT THAT MEETS THE REQUIREMENTS OF DMS-7210,
MBGF | ANCHOR RAIL WITH SLOTS - (THREADED THRU HEAD) EAR == MAY BE SUBSTITUTED FOR BLOCKOUTS OF SIMILAR DIMENSIONS. SEE CONSTRUCTION
| SEE SoftStop MANUAL FOR COMPLETE DETAILS sto ﬁ | DIVISION MATERIAL PRODUCER LIST (MPL) FOR CERTIFIED PRODUCERS.
| MIDDLE SLOT CUTOUT OUTSIDE SLOTS CUTOUT 1o 7. IF SOLID ROCK 1S ENCOUNTERED SEE THE MANUFACTURER'S INSTALLATION MANUAL
(1) 13" X 6-10 1 (2)5" X 6'-9 %" SoftStop FACE AND REFER TO THE LATEST ROADWAY MBGF STANDARD FOR INSTALLATION GUIDANCE.
| MBGF LAPPED IN DIRECTION OF TRAFFIC FLOW u | SEE GN(3)
i 25'-0" DOWNSTREAM W-BEAM GUARDRAIL PN:61G ! SoftStop ANCHOR RAIL (12GA) PN:152156G 4 & NOTEB] 8. POSTS SHALL NOT BE SET IN CONCRETE.
3-1 )5'() - - _— - o — B _— — A o o 9. IT IS ACCEPTABLE TO INSTALL THE SoftStop IMPACT HEAD PARALLEL TO THE
| | -3 | -3 | 6-3 | -3 | -3 | 63 | o8 | 47 ! ! ﬁﬁggfg GRADE LINE OR WITH AN UPWARD TILT.
: | | | [ PN:15204A
| | | SEE NOTE:C 5 10. DO NOT ATTACH THE SoftStop SYSTEM DIRECTLY TO A RIGID BARRIER.
— = = = = = el = = . | END OF
S_< ° - ° - o - o SLe o ° - ANCHOR RAIL 11. UNDER NO CIRCUMSTANCES SHALL THE GUARDRAIL WITHIN THE SoftStop SYSTEM
oo s T e . /) PN:152156 BE CURVED.
POST 32 g g T
[ ot 31 il 2500 1 ral 250 31 DO NOT_BOLT / SEE 12. A FLARE RATE OF UP TO 25:1 MAY BE USED TO PREVENT THE TERMINAL HEAD
PN-61G PN:152156 ANCHOR RAIL TO SEE A ore: FROM ENCROACHING ON THE SHOULDER. THE FLARE MAY BE DECREASED OR
: ) POST(2) DETAIL . : ELIMINATED FOR SPECIFIC INSTALLATIONS, IF DIRECTED BY THE ENGINEER.
S RAIL Y. > RAIL 5 I \_ . >
HEIGHT 18 % 1- 1 HEIGHT B, DIA. i B pia NOTE:A | THE INSTALLATION HEIGHT OF FULLY ASSEMBLED ANCHOR POST WILL
B - 7 - 5 . e "
(8) %'x 1- I HER BOLTS YIELDING : YIELDING VARY FROM 3-7;" MIN. TO 4" MAX. ABOVE FINISHED GRADE.
gfl,ffggg DPEOPSTTH 40 PN:3360G HOLES HOLES NOTE:B | PART PN:5852B RIGHT-SIDE (HIGH INTENSITY REFLECTIVE SHEETING)
; %' HEX NUTS . _
50 HEX NUTS (TYP 1-8) S, see 13 | PART PN:5851B LEFT-SIDE (HIGH INTENSITY REFLECTIVE SHEETING)
PN:33406 . : . : . . s : DETAIL 6'-17% NOTE:C | W-BEAM SPLICE LOCATED BETWEEN LINE POST(4)AND LINE POST(5)
POST(8) POST(7) POST(6) POST(5) POST(4) POST(3) POST(2) POST(1) GUARDRAIL PANEL 25'-0" PN:61G
6'-0" (SYTP) 4-9 15" SYTP ANCHOR RAIL 25'-0" PN:15215G
HARDWARE FOR POST(2) THRU POST(8) ELEVATION VIEW PN: 150006 PN: 15203G LAP GUARDRAIL IN DIRECTION OF TRAFFIC FLOW.
(1) %'x 10" HGR BOLT PN:35006 —B
(1) 7" HGR HEX NUT PN:33406 . ANGLE STRUT : PART | QTY MAIN SYSTEM COMPONENTS
)% x 1% . S
NOTE:|DO NOT BOLT |[ANCHOR RAIL PANEL TO POST(2) (HéXqu B(ﬁT Vs PN: 15202G POST(?) 620237B 1 PRODUCT DESCRIPTION ASSEMBLY MANUAL (LATEST REV.)
- 6'-5 %' =
| ALTERNATE BLOCKOUT | PN 3391G oL 15o05A 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
| S X7 e | 6" X 8" X 14" PN 43726 / N s (1) %" 1) %" x 1- 1" HEX ANCHOR PLATE WASHER 616 1 SoftStop DOWNSTREAM W-BEAM RAIL (12GA) (25'- 0")
| BLOCZKOUTI — BLockouT (1) % HEX NUT HD BOLT-GR-5 1 THICK PN:15206G 152054 1 POST #0 - ANCHOR POST (6- 5 7
r 00D HGR HEX NUT [~~AN:105286 ANCHOR KEEPER 152036 1 POST #1 - (SYTP) (4- 9 13)
COMPOSITE PN:40768B PN 33406 (2) 5" PLATE (24 GA) 1" ROUND WASHER 2
| PN:67778B | NOTE: ROUND WASHERS PN:15207G F463 PN:49026G 150006 1 POST #2 - (SYTP) (6'- 0")
| | A DETAIL PN:32406G 5336 6 POST #3 THRU #8 - I-BEAM (W6 x 8.5) (6'- 0")
- = ' 6 P0ST(2) 6" X 8 X 14" SHOWN AT POST(1) (2) %" x 2 15" HEX AéLTOECRKN;\JTE 40768 7 BLOCKOUT - WOOD (ROUTED) (6" x 8" x 14")
f /_ W-BEAM RAIL 6 X 8 X 14" BLOCKOUT W00D NEAR GROUND — HD BOLT GR-5 s 67778 7 BLOCKOUT - COMPOSITE (4" x 7 15" x 14")
> - 25’—0”—\ /— BLOCKOUT WO00D W-BEAM RAIL —\ DETAIL PN:1052856 . GENERAL NOTE'6 | 15204A 1 ANCHOR PADDLE
. _ 4" " HeR posT BOLT 250 N SHOWN AT POST(1) | 152076 1 ANCHOR KEEPER PLATE (24 GA)
%' HGR NUT PN:35006 %' X 10" %' X 10 21 544 ROUND WASHER 152066 1 ANCHOR PLATE WASHER ( 15" THICK )
PN:3340G _MN— Her PosT BOLT _lI— Her PosT BOLT (2) %" ROU ! 152016 > ANCHOR POST ANGLE (10" LoNG
. R PN:35006 R PN:35006 (WIDE) PN:32406 ( )
s 152026 1 ANGLE STRUT
N— %" HGR NUT N— %" HGR NUT
POST 32" PN:33406 POST 32" PN:33406 ANCHOR PADDLE S~ 1" NUT PN:3908G SHALL HARDW ARE
HEIGHT 31" RAIL HEIGHT | 31" RAIL PN: 15204A (2) 5" HEX NUT = BE SECURELY TIGHTENED -
i DIAMETER YIELDING HOLES HEIGHT HEIGHT e AFTER FINAL ASSEMBLY. 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?yPFLLI‘;TST)ENED ‘\ KEEPER PLATE. 37176 2 3 x 2 1" HEX BOLT A325
Nz e posT 17" 1 | o = ~e SEE 37016 4 3/ ROUND WASHER F436
\_ : (HOLES APROXIMATELY CENTERED \_ \_ HEIGHT | ANGLE STRUT 4 . i wore: 37046 2 34" HEAVY HEX NUT A563 GR.DH
FINISHED FINISHED FINISHED PN: 15202G
: AT FINISHED GRADE) 33606 | 16 %' x 1Y W-BEAM RAIL SPLICE BOLTS HGR
GRADE GRADE GRADE o|c 1 26" x 14" W-
. ;\ : K 33406 25 %' W-BEAM RAIL SPLICE NUTS HGR
| B4 DIA. ) , 35006 7 %' x 10" HGR POST BOLT A307
2-9 | YIELDING (2)(?”;) ,Z,N/_Zy';’% BoLT 33916 1 %" x 1 3" HEX HD BOLT A325
40" LINE POST 40" POST(2) | HOLES i 44896 1 5 x 9" HEX HD BOLT A325
6(3,7 zg g} N (4) 24" FLAT WASHER 43726 4 %" WASHER F436
g 00 | : (TYP) PN:37016 1052856 2 %" x 2 15" HEX HD BOLT GR-5
o N 5 I _
Sl PoST(1) (2) 3 HEX NUT 613 post 1052866 1 %" x 115" HEX HD BOLT GR-5
| (TYP) PN:3704G Y DEPTH 32406 6 %" ROUND WASHER (WIDE)
LY i : i 32456 3 %¢" HEX NUT A563 GR.DH
ISOMETRIC VIEW SECTION VIEW B-B SECTION VIEW A-A I (2) ANCHOR 58528 1 HIGH INTENSITY REFLECTIVE SHEETING - SEE NOTE:B
POST ANGLE
POST(1 & 2) o 6-0" (W6 X 8.5) ;,|,,. )
6'-0" (W6 X 8.5) PN:15201G éﬁ’ Design
W6 X 8.5 I-BEAM POST SHOWING [-BEAM POST PN: 533G (SYTP) I-BEAM POST PN:15000G FRONT VIEW POST(1) Divis%on
STANDARD W00D BLOCKOUT NOTE:[DO NOT BOLT|ANCHOR RAIL PANEL TO POST(2) -0 % (W6 X 8.5) lTexas Department of Transportation Standard
NOTE:|NO BLOCKOUT [INSTALLED AT POST(1) (SYTP) I-BEAM POST PN:15203G e — 1L
NOTE:[NO BLOCKOUT]INSTALLED AT POST(1) DETAIL . TRINITY HIGHWAY
APPROX 510" 50 50' APPROACH GRADING AT _POST(0)
oAt T 5-5 & w6 x 1) SOFTSTOP END TERMINAL
TECT I-BEAM POST PN:15205A
| ; ; ; ; 4 MASH - TL-3
8 8 8 — ﬁ ﬁ ﬁ = 2-0 TRAFFIC FLOW
I APPROACH GRADING _I_ ( ) .
1 EDGE OF PAVEMENT —/ 20" MAX. (1V:10H OR FLATTER) 5GT(105)31-16
NOTE: ADJUST WIDTH ACCORDINGLY WHEN OFFSET IS USED. (OFFSET "OPTION" SHOWN) RAIL OFFSET SEE PRODUCT ASSEMBLY MANUAL riie sgt103116 ouTXDOT [ KM Jowvp o MB/VP
FOR ADDITIONAL GUIDANCE.
I NOTE: @TXDDT, JULY 2016 CONT | SECT J0B HIGHWAY
LA STANARD 15 4 2ASIC REFRESEUTAT 00 0 T Gaz3[90] 001 | Fw 123
APPROACH GRADING AT GUARDRAIL END TREATMENTS REPLACE THE PRODUCT 'DESCRIPT]ON ASSEMBLY MANUAL DIST county SHEET NO.
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(SEE GN NOTE 15) ITEMG NOTE: REFERENCE LINE USED TO INSTALL [POST 1]0FFSET DISTANCE MEASURED GENERAL NOTES
STANDARD 31" MBGF INNER SIDE "SLIDER FIELD_SIDE RECESSED HEX NUTS FACING LINE POST(9) THRU POST(2) 75 FROM REFERENCE LINE R,
(ISS) PANEL FOR RAIL 3 TRAFFIC-SIDE  SEE DETAIL(C) 1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL
(RAIL 3) GUIDANCE OF THE SYSTEM, CONTACT: LINDSAY TRANSPORTATION SOLUTIONS
T]i; T]i; ﬁ T]i, ﬁ TTt (LTS) - BARRIER SYSTEMS, INC. AT (707) 374-6800
\
[o I ol [ | [o o i It 2. FOR INSTALLATION, REPAIR, & MAINTENANCE REFER TO THE; MAX-TENSION
INSTALLATION INSTRUCTION MANUAL. P/N MANMAX REV D (ECN 3516).
] ' POST 4 ' POST 3 pPoST 2 |
| | POST 9\ POST 8 | POST 7 POST 6 I\ POST 5 // | cane ALy
' | | | | 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 VBGF INSTALL GUARD FENCE RECESSED [NO BLOCKOUT]
1. ITEM (2) COMPOSITE BLOCKOUTS INSTALLED AT ITEM HEX NUTS ON TRAFFIC-SIDE AT (POST 1) 4. FOR POST (LEAVE-OUT) INSTALLATION AND GUIDANCE SEE TXDOT'S LATEST
| LINE POST(9) THRU LINE POST(2). TRAFFIC SIDE SLIDER RAIL 2 N\ /\ ROADWAY MOW STRIP STANDARD.
(TSS) PANEL FOR RAIL 2 ) MBGF
| 2. DO NOT INSTALL A BLOCKOUT AT LINE POST(1). )4 N\ RAIL 1 5. ALL STEEL COMPONENTS ARE GALVANIZED PER ASTM A123 OR EQUIVALENT
NOTE: SECURE THE (TSS) PANEL TO OUTSIDE ® ® ya TRAFFIC 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 7. COMPOSITE MATERIAL BLOCKOUT THAT MEETS THE REQUIREMENTS OF DMS-7210,
MAY BE SUBSTITUTED FOR BLOCKOUTS SIMILAR DIMENSIONS. SEE CONSTRUCTION
| DO NOT BOLT M‘;_X TENS’O"’IH(E?D DIVISION MATERIAL PRODUCER LIST(MPL)FOR CERTIFIED PRODUCERS.
RAIL TO POST 6 — EE DETAIL(A
|<— END PAYMENT (SGT) BY EACH |~—— BEGIN LENGTH OF NEED 8. REFER TO INSTALLATION MANUAL FOR SPECIFIC PANEL LAPPING GUIDANCE.
INSTALLATION LENGTH 55'- 15"
i 9. IF SOLID ROCK IS ENCOUNTERED SEE THE MANUFACTURER'S INSTALLATION
| 498 % MANUAL FOR INSTALLATION GUIDANCE.
| - 16
| 37 1 53 10. POSTS SHALL NOT BE SET IN CONCRETE.
| 63" , 63" , 63 6. , - , 63" 63 ) 2 /6
| 11. A DRIVING CAP WITH A TIMBER OR PLASTIC INSERT SHALL BE USED WHEN
| RAIL JRROWS RAIL HEAD A — DRIVING POST TO PREVENT DAMAGE TO THE GALVANIZING ON TOP OF THE POST.
Ly HEIGHT ] . ‘ TS HEIGHT HEIGHT 12. MAX-TENSION SYSTEM SHALL NEVER BE INSTALLED WITHIN A CURVED SECTION
,#.,I T i R Y i DETAIL OF GUARDRAIL
- =l ' - ==l - ' Caea: ¢ A4 ' - (B) 13. IF A DELINEATION MARKER IS REQUIRED, MARKER SHALL BE IN ACCORDANCE
[ | -|I ITEM (3)RAIL 4 ITEM (RAIL 3 DETAIL TeM(T3 RAIL 2 TEM(13 RAIL 1 31 2 WITH TExAS MUTCD. g
~ (D) | s 14. THE SYSTEM IS SHOWN WITH 12-6" MBGF PANELS, 25'-0" MBGF PANELS
N L N A 7 CTN N V ARE ALSO ALLOWED.
FINISHED CABLES FINISHED i ]TEM
GRADE GRADE CABLE 15. A MINIMUM OF 12'-6" OF 12GA. MBGF IS REQUIRED IMMEDIATELY DOWNSTREAM
'ASSEMBLY OF THE MAX-TENSION SYSTEM.
ITEM 4
GROUNDSTRUT ||
POST 9 POST 8 POST 7 POST 6 POST 5 POST 4 POST 3 POST 2 POST 1 I ITEM# | PART NUMBER DESCRIPTION QerY
| ITEM I 1 BSI-1610060-00 SOIL ANCHOR - GALVANIZED 1
I (8) X-LITE LINE POST - ITEM @ i ;;giAg Il 2 |BSI-1610061-00 | GROUND STRUT - GALVANIZED 1
u_—1 3 |BSI-1610062-00 | MAX-TENSION IMPACT HEAD 1
ELEVATION VIEW NO BLOCKOUT
TSS PANEL RSS PLATE —_— AT (POST 1) SOIL 4 BSI-1610063-00 W6x9 I-BEAM POST 6FT.-GALVANIZED !
GALVANIZED GALVANIZED ANCHOR POST 5  |BSI-1610064-00 | TSS PANEL - TRAFFIC SIDE SLIDER 1
men() ITEM(E) = - -
O] 6 BSI-1610065-00 | ISS PANEL - INNER SIDE SLIDER 1
7 |BSI-1610066-00 | TOOTH - GEOMET 1
mﬁLALTL,_,;HAi;gM%AﬁgI;TSﬁVG 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: " -
HEan /‘ e INSTALL %' RECESSED HEX BSI-1610069-00 | CABLE ASSEMBLY - MASH X-TENSION
TSS PANEL AND RSS PLATE p NUTS ON TRAFFIC SIDE. 11 |BSI-1012078-00 | X-LITE LINE POST-GALVANIZED 8
DETA[L(D) ‘/ b 12 B090534 8" W-BEAM COMPOSITE-BLOCKOUT XT110 8
./ ITEM@\ 13 |BSI-4004386 12'-6" W-BEAM GUARD FENCE PANELS 12GA. 4
m _n
32-4 31-7% 14 |BSI-1102027-00 | X-LITE SQUARE WASHER 1
- 15 | BSI-2001886 %' X 7" THREAD BOLT HH (GR.5)GEOMET 1
~
16 BSI1-2001885 JZ;“ X 3" ALL-THREAD BOLT HH (GR.5)GEOMET 4
& t & \_ ITEM @ 17 |4001115 %" X 1 %' GUARD FENCE BOLTS (GR.2)MGAL 48
| |—| FINISHED 6X - 18 | 2001840 %" X 10" GUARD FENCE BOLTS MGAL 8
| S GRADE 3 SCREWS -
/ EACH SIDE 19 [2001636 %" WASHER F436 STRUCTURAL MGAL 2
| | 40-J5 N 20 |4001116 %" RECESSED GUARD FENCE NUT (GR.2)MGAL 59
NOTE: 21 |BSI-2001888 %" X 2" ALL THREAD BOLT (GR.5)GEOMET ]
USE THE MASH APPROVED | || |
X-TENSION CABLE ASSEMBLY. 0 UPPER CABLE 681 @_/ 22 | BSI-1701063-00 | DELINEATION MOUNTING (BRACKET) 1
(BACK SIDE) ANCHOR POST | ||_| [TEM 23 |BSI-2001887 " X 3" SCREW SD HH 410SS 7
—_—— RACKET
DEPTH | | \ SHfPPAECD FLAT 24 (4002051 GUARDRAIL WASHER RECT AASHTO FWR03 1
@) [ sk— 25 |SEE NOTE BELOW | HIGH INTENSITY REFLECTIVE SHEETING 1
LINE POSTS ”
ITEM | 2 THRU 9 HIGH INTENSITY SPLICE FOR IMPACT-HEAD # <] 26 |4002357 5" W-BEAM TIMBER-BLOCKOUT, PDBOTE 8
= LOWER CABLE ANCHOR U (NOTE: ITEM@POST 1(NOT SHOWN), REFLECTIVE SHEETING TO GUARD FENCE (RAILI) 27 |BSI1-4004431 25" W-BEAM GUARDRAIL PANEL,8-SPACE,12GA. 2
(TRAFFIC SIDE) - TO BE INSTALLED AT SAME DEPTH NOTE: DELINEATION MARKER IN DETAIL(A) 28 |MANMAX Rev-(D) | MAX-TENSION INSTALLATION INSTRUCTIONS 1
DETAIL(B) AS LINE POSTS.) ACCORDANCE WITH TEXAS MUTCD. E—
SOIL ANCHOR, POST 1
® .
& LINE POST 2 THRU 9 s TO BE PROVIDED BY DISTRIBUTOR j Design
OR CONTRACTOR. . Division
SECTION VIEW A-A Texas Department of Transportation Standard
sk sk ALTERNATIVE ITEMS NOT SHOWN.
ITEM(26) 8" WOOD-BLOCKOUTS
5-0" 50" APPROACH GRADING ITEM(27) 25'GUARD FENCE PANELS
APPROX 5-10" ' ' MAX-TENSION END TERMINAL
STANDARD L
MBGF _L MASH - TL-3
g g g ' g : [ ] i———‘ﬁ- 77] L,
u______—/_______________________ _—
\l EDGE OF PAVEMENT 7 20" MAX. (?“I/DF;’;ZA%% Ifo:?Tlgg) _I— SGT(]]S)3]']8
NOTE: ADJUST WIDTH ACCORDINGLY WHEN OFFSET IS USED. (OFFSET "OPTION" SHOWN) RAIL OFFSET SEE PRODUCT ASSEMBLY MANUAL
FOR ADDITIONAL GUIDANCE. FiLe: sgtl1s3118.dgn on: TxD0T  Jexi kM JowTxD0T e CL
NOTE: ©T1xDOT  FEBRUARY 2018 conr | secr 108 HIGHWAY
THIS STANDARD IS A BASIC REPRESENTATION OF THE PRV 5225 90 001 W 1336
NOTE: TXDOT GENERIC APPROACH GRADING LAYOUT APPROACH GRADING AT GUARDRAIL END TREATMENTS MAX-TENSION END TERMINAL, IT IS NOT INTENDED TO
USED FOR ALL TANGENT TYPE END TREATMENTS. REPLACE THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. oIsT county SHEET 0.
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L 0

| . o : s :

| s0_0”
I 46-10 1
X HARDWARE FOR (POST 8) THRU (POST 3)
STANDARD |
31" MBGF
_ POST 8 POST 7 POST 6 POST 5 POST 4 POST 3 POST 2

6'-3"

f 1l 1
L0 i i

[

6'-3" }

6-3" }

R R

[e o \ [e ol

T >

1

@ “® o

SEE IMPACT HEAD —/

%X 114 A325

50 X 114 A325 BOLT
WITH CAPTIVE WASHER

WITH CAPTIVE WASHER @—/

@\

O~

4" STRUCTURAL NUT 31"
WITH STRUCTURAL WASHER

-

\- FINISHED
GRADE

15" STRUCTURAL NUT
WITH STRUCTURAL WASHER

BOLT

POST 2
SECTION A-A
SECTION B-B
ANCHOR BRACKET

STANDARD
MBGF

IMPACT HEAD

CONNECTION DETAIL

APPROX 5'-10"

POST 1

CONNECTION DETAIL

50" APPROACH GRADING

NOTE: ADJUST WIDTH ACCORDINGLY WHEN OFFSET IS USED. (OFFSET "OPTION" SHOWN)

Y

7]

1 I
L 2'-0" MAX. APPROACH GRADING
RAIL OFFSET (1V:10H OR FLATTER)
(25:1 MAX SEE PRODUCT ASSEMBLY MANUAL

FLARE RATE)

FOR ADDITIONAL GUIDANCE.

— =

APPROACH GRADING AT GUARDRAIL END TREATMENTS

NOTE: TXDOT GENERIC APPROACH GRADING LAYOUT
USED FOR ALL TANGENT TYPE END TREATMENTS.

NOTE: THIS STANDARD IS A BASIC REPRESENTATION OF THE
MSKT END TERMINAL, IT IS NOT INTENDED TO REPLACE
THE PRODUCT DESCRIPTION ASSEMBLY MANUAL.

W-BEAM MGS W-BEAM MGS W-BEAM MGS W-BEAM GUARDRAIL CONNECTION
| RAIL SECTION RAIL SECTION PLAN VIEW RAIL SECTION END SECTION DETAIL
126 e —_— o4 1y o MSKT
. IMPACT HEAD
| H NOTES: BEGIN LENGTH OF NEED
X 1. ITEM(IT)COMPOSITE BLOCKOUTS INSTALLED
| AT LINE POST(8) THRU LINE POST(3). TRAFFIC FLOW
2. ITEM(P)WOOD BLOCKOUTS CAN BE USED AS ALTERNATE.
L— END PAYMENT FOR MSKT INSTALLATION
| 0BJECT
| : POST 8 /‘@ POST 7 POST 6 /‘@ POST 5 POST 4 /‘@ POST '3 MARKER
|
! e = il = = = = =
ol e ) ) e ) 1) e 1)
[0 [
KL K T TN
| I I \- FINISHED | I | I | I \- FINISHED | I | I - '\_@
| | 11 GRADE | | | | | | GRADE | | | | | B STRUT | |
I I I I I I I A i SEE POST 1
h || h h h h h DEPTH || DEPTH | | CO’\[’)AéL;ZL’ON
| | | | | | 6'-0" 6'-0"
J U J J J J J [l [ poST
(POST 3-8) I 1 sorL praTe on
INSTALLATION DEPTH ELEVATION VIEW 1 | | DOWNSTREAM SIDE
[l ‘( ) I
| LJ A (]
POST 2 POST 1

NOTE: SEE (GENERAL NOTE 14) FOR DRIVING CAP INFORMATION.

ALTERNATIVE ITEMS NOT SHOWN.
> ITEM(P) 8" WOOD-BLOCKOUT

w

IN

wn

N O

10.

—
—

12.

>k >k ITEM(Q) 25'GUARD FENCE PANEL

GENERAL NOTES

. 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

. FOR INSTALLATION, REPAIR AND MAINTENANCE REFER TO THE; MSKT END TERMINAL,

PRODUCT DESCRIPTION ASSEMBLY MANUAL (PUBLICATION~062717).

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

OF THE DEVICE PER MANUFACTURER'S RECOMMENDATIONS. OBJECT MARKER SHALL CONFORM
TO THE STANDARDS REQUIRED IN TEXAS MUTCD.

. FOR POST (LEAVE-OUT) INSTALLATION AND GUIDANCE SEE TXDOT'S LATEST ROADWAY MOW

STRIP STANDARD.

. HARDWARE (BOLTS, NUTS, & WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH ITEM 445,

"GALVANIZING". FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.

. SYSTEM SHOWN USING STEEL WIDE FLANGE POSTS WITH COMPOSITE BLOCKOUTS.

. A COMPOSITE MATERIAL BLOCKOUTS THAT MEETS THE REQUIREMENTS OF DMS-7210, MAY BE

SUBSTITUTED FOR BLOCKOUTS OF SIMILAR DIMENSIONS. SEE CONSTRUCTION DIVISION
MATERIAL PRODUCER LIST (MPL) FOR CERTIFIED PRODUCERS.

. IF SOLID ROCK IS ENCOUNTERED IN THE AREA OF (POST 1) AND / OR (POST 2) CONTACT THE

MANUFACTURER, & REFER TO THE LATEST ROADWAY MBGF STANDARD FOR INSTALLATION GUIDANCE.

. POSTS SHALL NOT BE SET IN CONCRETE.

SYSTEM MUST BE ATTACHED TO STANDARD 31" MBGF.

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

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

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

ALLOWED IN THEIR PLACE.

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.

ITEM | QTY MAIN SYSTEM COMPONENTS NJ’\Zg"E’RS
A 1 MSKT IMPACT HEAD 53000
B 1 W-BEAM GUARDRAIL END SECTION, 12 Ga. SF1303
c 1 POST 1 - TOP (6" X 6" X V" TUBE) MTPHP 1A
D 1 POST 1 - BOTTOM (6' W6X15) MTPHP1B
E 1 POST 2 - ASSEMBLY TOP UHP2A
F 1 POST 2 - ASSEMBLY BOTTOM (6' W6X9) HP2B
G 1 BEARING PLATE E750
H 1 CABLE ANCHOR BOX 5760
J 1 BCT CABLE ANCHOR ASSEMBLY E770
K 1 GROUND STRUT MS785
L 6 W6x9 OR W6x8.5 STEEL POST P621

SEE NOTES: >k —{ M 6 COMPOSITE BLOCKOUTS CBSP-14
N 1 W-BEAM MGS RAIL SECTION (9'-4%") 612025
0 2 W-BEAM MGS RAIL SECTION (12'-6") G1203A
p 6 W00D BLOCKOUT 6" X 8" X 14" P675
o Q 1 W-BEAM MGS RAIL SECTION (25'-0") 61209
SMALL HARDWARE
a 2 15" x 1" HEX BOLT (GRD 5) B5160104A
b 4 15" WASHER w0516
c 2 15" HEX _NUT NO516
d 25 %' Dia. x 1 4" SPLICE BOLT (POST 2) B580122
e 2 %' Dia. x 9" HEX BOLT (GRD A449) B580904A
f 3 %" WASHER w050
g 33 %" Dia. H.G.R NUT NO50
h 1 %' Dia. x 8 /4" HEX BOLT (GRD A449) B340854A
J 1 3} Dia. HEX NUT NO30
k 2 1 ANCHOR CABLE HEX NUT N100
/ 2 1 ANCHOR CABLE WASHER w100
m 8 5" x 114" A325 BOLT WITH CAPTIVE WASHER SBI2A
n 8 15" STRUCTURAL NUTS NO12A
o 8 17" 0.D. x %" I.D. STRUCTURAL WASHERS W012A
p 1 BEARING PLATE RETAINER TIE CT-100S5T
q 6 %' x 10" H.G.R. BOLT B581002
r 1 0BJECT MARKER 18" X 18" E3151
j@ Design
Division
I Texas Department of Transportation Standard

TRAFFIC FLOW

SINGLE GUARDRAIL TERMINAL
MSKT-MASH-TL-3

S5GT(125)31-18

FILE: sgt12s3118.dgn DN:TxDOT _|CK: KM |DW:VP CK: CL
JOTxDOT:  APRIL 2018 CONT |SECT JOB HIGHWAY
REVISIONS 6425| 90 001 FM 1236
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500" 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
LENGTH OF NEED WITH ONE 25'-0" GUARDRAIL PANEL (ITEM D). PANELS FOR (MODIFIED PANEL 4) THE SYSTEM, CONTACT: SPIG INDUSTRY, INC. AT 1(267) 644-9510.
14675 INDUSTRIAL PARK RD; BRISTOL, VA 24202
MPOADNI%EID 250 PANEL 4 2. FOR INSTALLATION, REPAIR AND MAINTENANCE REFER TO THE MANUFACTURER'S;
Gg Ly PANEL 2 PANEL 3 MODIFIED TaIeT " SGET END TERMINAL, PRODUCT DESCRIPTION ASSEMBLY MANUAL. '
% 12-6 12-6 12-6 (2d)e,
o o o . ) . o , o . 3. MANUFACTURER WILL APPLY HIGH INTENSITY REFLECTIVE SHEETING, "OBJECT MARKER"
—31% 3'1% 6'-3 6'-3 6'-3 6'-3 6'-3 6'-3 TO THE FACE PLATE OF THE DEVICE PER MANUFACTURER'S RECOMMENDATIONS.
POST 2 POST 1 a,d,f THE OBJECT MARKER SHALL CONFORM TO THE STANDARDS REQUIRED IN TEXAS MUTCD.
FIELDSIDE FACE
(B 6R PANEL GR PANEL T GR PANEL 5557 3 L l H)STRUT T 4. THE NOMINAL HEIGHT OF THE GUARDRAIL BEAM IS 31 INCHES WITH A TOLERANCE
: : : : E . - e
: — : =D : L - L — A 5. FOR POST (LEAVE-OUT) INSTALLATION AND GUIDANCE SEE TXDOT'S LATEST ROADWAY
MOW STRIP STANDARD.
‘ \® PLAN VIEW BEGIN PoST 3 FO)
k >k NOTE: LENGTH OF NEED 6. (POST 2 THROUGH POST 8) ARE MODIFIED STEEL-YIELDING POSTS WITH YIELDING
COMPOSITE BLOCKOUTS (ITEM F) MAY BE HOLES AT GROUND LEVEL. THERE ARE NO SUBSTITUTE POSTS.
SUBSTITUTED WITH (ITEM G) WOOD BLOCKOUTS. NOTE: CONEIRM ALL POST OFFSET'S AS SHOWN pokr 1
END PAYMENT FOR SGT ON THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. . 7. POSTS SHALL NOT BE SET IN CONCRETE.
NOTE: TRAFFIC-SIDE VIEW D%VDO[THBEODLT 8. IF SOLID ROCK IS ENCOUNTERED FOR ANY OF THE POSTS IN THE SYSTEM, CONTACT
POST OFFSET DISTANCE THE MANUFACTURER FOR SPECIFIC INSTALLATION GUIDANCE.
BEGIN STANDARD 31 MBGF TRAFFIC FLOW POST 3 TO POST 2 = &' CRABBER (PANEL 4)
POST 3 TO POST 1 = 6" HARDWARE 70 WOOD POST | 9. HARDWARE (BOLTS, NUTS, & WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH
NOTE: NOTE: ITEM 445,"GALVANIZING". FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.
RAIL SPLICE HARDWARE LAP GUARDRAIL SPLICES IN GRABBER TEETH LOCKED ONTO FRONT h(2i)e.f
VIELDING POST HARDUARE (8) %' X 114 GR BOLTS DIRECTION OF TRAFFIC FLOW OF THE MODIFIED GUARDRAIL PANEL 10. A COMPOSITE MATERIAL BLOCKOUT THAT MEETS DMS-7210 REQUIREMENTS MAY BE
ING PO WITH 5 GR HEX NUTS oo SUBSTITUTED FOR AN APPROVED WO00D BLOCKOUT. SEE CONSTRUCTION DIVISION
(1) %'x 10" GR BOLT Zi NO BOLTS IN BREACAAY MATERIAL PRODUCER LIST (MPL) FOR CERTIFIED PRODUCERS.
WITH 2" GR HEX NUT Ff REAR TWO HOLES /
. POST(J M) jupact 11. THE ENTIRE SYSTEM MUST BE INSTALLED IN A STRAIGHT LINE WITHOUT ANY CURVE.
oY oY oY HEAD HOWEVER, THE SYSTEM CAN BE OFFSET BY TWO FEET AS SHOWN ON THE APPROACH
. . . : GRADING DETAIL TO HELP OFF-SET THE IMPACT HEAD FROM SHOULDER OF THE ROAD.
s ! A / J — = ) RFID
- — X S G 7 dian : i ITEM|QTY MAIN SYSTEM COMPONENTS ITEM #
— — — = — — = | A 1 SGET IMPACT HEAD SIHIA
VIELDING P(.)?SZ; Sl 3 B 1_| MODIFIED GUARDRAIL PANEL 12-6"___ 12GA 1265PZGP
pooT o2l LB 5 ' ) 3 X 3 GR5 LAG SCREWS B2 | 1 | MODIFIED GUARDRAIL PANEL 9-4 %" 12GA 6P94
b L i L . C | 2 | STANDARD GUARDRAIL PANEL 126" 12GA GP126
L T H N RN \_F”WSHED N | ',\_@ X #-{ D | 1 | STANDARD GUARDRAIL PANEL 250" __12GA GP25
1
o Y]EL/ZD[NG o o ¥ " ShanEl 1 " TZITE ) sEarinG ATERNATIVE 1TEMs |_E_| 7 | MODIFIED YIELDING 1-BEAM POST W6x8.5 YP6MOD
. FIELDING ||\ posT . . . . . | CPLATE L F | 6 | COMPOSITE BLOCKOUT 6" X 8 X 14" CB08
” DEPTH ” | ” | ” STRUT b NOTE: *%-{ G | 6 | wooD BLOCKOUT 6" X & X 14" WB08
g || (7P 8-2) . . o | ” HARDWARE » SEE PLAN VIEW H | 1 | STRUT 3" X 3" STR80
| | | | | | | h 1 1| FOUNDATION FNDT6
| I| | | | | | T | J 1 WO00D BREAKAWAY POST 5 15" x 7 15" x 50" WBRK50
POST POST 8 POST 7 POST 6 POST 5 POST 4 POST 3 POST 2 ;! e T T Wo0D STRIKE BLOCK WSBLK 14
! L 1 | STRIKE PLATE ¥ A36 BENT PLATE SPLTS
NOTE: ELEVATION VIEW STRUT POST ! 4
ITEME)(YIELDING POST 8 THRU 2) ARE MODIFIED W6X8.5 STEEL | '\@ M I_| REINFORCEMENT PLATE 12 GA. GR55 REPLT17
POST WITH FOUR 1" YIELDING HOLES, TWO HOLES PER FLANGE. | N 1 | GUARDRAIL GRABBER 2 %" X 2 5" X 16 1" GGR17
POST 1 0 1 | BEARING PLATE 8" x 8 %' x %' A36 BPLT8
TRAFFIC SIDE VIEW P 1 | PIPE SLEEVE 41" x 2 %" 0.D. (2 %" 1.D.) PSLV4
D p Q T | BCT CABLE 3 x 81" LENGTH CBL8]
5 /2" X7 72" X 50" SMALL HARDW ARE
6" X 8" X 14" W6X8.5 I-BEAM POST WooD STRIKE BLOCK WO0OD BREAKAWAY POST . % X 1> GUARDRAIL BOLT 307A HDG
COMPOSITE BLOCKOUT WITH YEILDING HOLES 7 STRIKE PLATE NO BOLTS IN IFI REINFORCEMENT 3 12GRBLT
17" GUARDRAIL MODIFIED b 7 | % X 10" GUARDRAIL BOLT 307A HDG
ITEM ITEM GRABBER REAR TWO HOLES RAIL 1 Q PLATE 5 10GRBLT
REFLECTIVE SHEETING - \ — ¢ |33 |% X 1 GR SPLICE BOLTS 307A HDG 1GRBLT
PROVIDED BY COMPANY o
o /] SEE (GENERAL NOTE 3) IMPACT HEAD m GUARDRAIL d 3 %" FLAT WASHER F436 A325 HDG 58FW436
I GRABBER e 1 | %" LOCK WASHER HDG 58LW
(1) %" X 10" GR BOLT BEARING (B f |39 | % GUARDRAIL HEX NUT HDG 58HN563
Y o g 2 | 1" X 2" STRUT BOLT A325 HDG 2BLT
- 1) %' GR NUT — PLATE
1, (1) % BEARING O~ 7L ~B) STRUT i 2 =P PIPE SLEEVEl u h 6 | X 11" PLATE BOLT A325 HDG 125BLT
RAIL 2 o J T R 5 . i | 16 |1 FLAT WASHER F436 A325 HDG 12FWF436
HELGHT YEILDING HOLE b b(2dler MAXIMUM | STRUT . (6h) J3" X 1} BOLTS 7| 8 |5 LOCK WASHER HDG 120w
T2 )y }- (1) 5" x 10" GR BOLT ATéJOE,VEE l—(l;%IOGU/—/IVZ - 30X 3 X 80" I | (12i) 14" FLAT WASHER K 8 |1 HEX NUT A563 HDG 12HN563
3 1 | . » S m
EosT B \_F”WSHED | 1(2) 5% FLAT WASHER - L THICKNESS '\ veroin (6j) 14" LOCK WASHER ] 4 3/” X 3" HEX LAG SCREW GR5 HDG 38LS
L) e Lock WASHER : - POST (6k) 5 HEX NUT m | 4 |3 FLAT WASHER F436 A325 HDG 38FW844
” GRADE (1) 7% 72 70" I s "
40 [ | (1) %" GR NUT TUBE [ | \® n 2 | 1" FLAT WASHER F436 A325 HDG 1FWF436
DPEOPSTTH [ . a LENGTH | | EMBED L! NOTE: TWO FLAT WASHERS o 2 | 1" HEX NUT A563DH HDG THN563
L Lo | | DEPTH POST 2 PER BOLT, ONE EACH p 1 | 18" TO 24" LONG ZIP TIE RATED 175-200LB ZPT18
U : : FOUNDATION TUBE | STRUT POST SIDE OF PANEL. q 1 [ 115X 4" SCH-40 PVC PIPE PSPCR4
- Lo o xse x 72 @'/I ! r 1 | RFID CHIP RATED MIL-STD-810F RFID810F
- 76" THICKNESS ' s 1 | IMPACT HEAD REFLECTIVE SHEETING RS30M
L R Iy SIDE VIEW
SIDE VIEW POST 1 POST 1 REINFORCEMENT PLATE ‘ ® 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 510" o 50' APPROACH GRADING A SPIG INDUSTRY, LLC
STANDARD SGET MAXIMUM (OFFSET), HORIZONTAL FLARE | I I
WEGF OVER THE FIRST 50 FEET = 1 FOOT. SINGLE GUARDRAIL TERMINAL
¥ S M S S S N PP ke
N ’ ] SGT(15)31-20
EDGE OF PAVEI\/IENT—/ o APPROACH GRADING
2'-0" MAX. ! FILE: sgt153120.dgn DN: TxDOT |o< KM |vaP cK: VP
RAIL OFFSET (1V:10H OR FLATTER)
NOTE: ADJUST WIDTH ACCORDINGLY WHEN OFFSET IS USED. (OFFSET "OPTION" SHOWN) NOTE: ©1xD0T:_APRIL 2020 cont [secr] — som HIGHWAY
THIS STANDARD IS A BASIC REPRESENTATION OF REVISTONS
! av 6425 90 001 FM 1236
THE SGET TERMINAL SYSTEM AND IS NOT INTENDED
APPROACH GRADING AT GUARDRAIL END TREATMENTS TO REPLACE THE MANUFACTURER'S ASSEMBLY MANUAL. ;’SL FOC:;NTE;END 5”565;”0'




DocuSign Envelope ID: 425F0A5B-3B3A-4C40-A800-99769890F31F

(1) 18" LONG CONNECTING REBAR

TYPE 11
FOR PRECAST - SEE CURB TABLE €

CURB

Q

THRI

(NESTED)

Q
]

NON-SYMMETRICAL

BEAM /TRANS[TION
I I

W-BEAM GUARD FENCE

5 H

< P 1] /1T 9
! S [= = | 7 | I |
" 4'- 5" 22" 4'- 2" Lo
o] ] 3 PLAN VIEW. ]
(5) 1" DIA. HOLES. @ ., @ S} @
(5) 7' DIA. HEAVY HEX HEAD (4) (1" DIA. HOLES) IN CURB: SEE CURB TABLE
BOLTS (FACING TRAFFIC SIDE) _ @00
(ASTM F3125 GR A325 OR A449). NOTE: NOTE: DIRECTION OF TRAFFIC

HEAVY HEX BOLT LENGTH WILL VARY
DEPENDING ON WIDTH CONCRETE RAIL,
LEAVE 1" OF BOLT LENGTH PAST THE
75" HEX NUT. TRIM AS REQUIRED.

(10) 1 3" 0.D. WASHER UNDER

EACH HEX BOLT HEAD AND NUT.
(5) 7' DIA. HEAVY HEX NUTS
(ASTM A194 OR A563).

18- 9" THRIE-BEAM TRANSITION (EA)

CURB IS A REQUIRED COMPONENT FOR
THE TRANSITION TO FUNCTION PROPERLY.
SEE GENERAL NOTES:2-4 AND 16-17.

THRIE-BEAM CONNECTOR
TO CONCRETE RAIL

6'-3" NON-SYMMETRICAL
TRANSITION TO W-BEAM

END PAYMENT FOR THRIE-BEAM TRANSITION.

BEGIN PAYMENT FOR METAL BEAM GUARD FENCE.

(SEE GF(31)STANDARD)

(IF CURB CONTINUES PAST POST 7 SEE SHT.2 AND GN:17)

7y 110 5 SPACES AT 18 3" ) 3 SPACES AT 3'-1 14" 31 6'- 3 3.1l
g
I_—‘ B = C—
f ! o o Jany
\ = | oM o, o, M - [T LCH ] ] L L [l Te-
= 2 e — e Y o = ot o
¢ = l ER 3 — P PR
= = —— 31"
1-9" z S
[T 1 [ ] [ ] [ ] [ ] [ 1 I 4"
\ [ CURB i _|
: \ [ [ [ [ [ [ L [ (. [ ~ [ '
CHAMFER REQUIRED ON CONCRETE [ [ [ [ [ [ Pl |SEE SHEET 2 [ [ [
RAILS THAT EXTEND BEYOND THE Q' ! o o RING I o @ o' |For BLOCKOUT . Il .
FACE OF GUARDRAIL TRANSITION. [ [ [ [ [ [ I's! \peTAILS. (. [ (.
[ [ [ [ [ [ Ir! . (. [ [
[ [ [ [ [ 1o [ (. [ [ (.
(4) #5 REBAR STAKES 18" LONG Lo Lo Lo Lo Lo . 11 o o I o
SEE CURB TABLE Lo Lo Lo Lo Lo . [ L L L L
:_ _: :_ _: :_ _: :_ _: :_ _: :_ _: B- c—-— (12) %" X 2" BUTTON HEAD
Ae] SPLICE BOLTS:{(FBB02)
7'-0" LONG POST (ALL TYPES) ELEVATION VIEW . o
(SEE GENERAL NOTES:5-7) (8) %" X 1 4" BUTTON HEAD
SPLICE BOLTS:(FBBO1)
i e ) )
o o
° o o {11 118 Tl T
o # [==] * (o] S (<) (&) (o] S | =1 | | =T |
20" o o
o o r s I 1
o [=] 1 S 1 () (=} [} (<) () (=} [==]
12 o 3 B3 £ ¢
- L o o ¢ ¥
SIDE-VIEW (5T0YP) —_ 4P NESTED THRIE-BEAM RAIL —iap NON-SYMMETRICAL
THRIE-BEAM DIRECTION PART DESIGNATOR RTM10a DIRECTION W-BEAM TO THRIE-BEAM

TERMINAL CONNECTOR 10GA.

PART DESIGNATOR RTEO1b
NOTE: SEE GENERAL NOTE:9

12) %" X 2" BUTTON HEAD SPLICE BOLTS WITH RECESSED NUTS:(FBB02)
(12) RECTANGULAR GUARDRAIL PLATE WASHERS:(FWRO03)

TRANSISTION I0GA.

PART DESIGNATOR
RWTO02a OR RWTO02b

PLATE WASHER
INSTRUCTIONS

BRIDGE APPROACH - UPSTREAM: THE NESTED RAIL LAPS OVER THE TERMINAL CONNECTOR.
PLATE WASHERS ARE INSTALLED UNDER THE SPLICE NUTS AGAINST INSIDE OF CONNECTOR.
BRIDGE EXIT - DOWNSTREAM: THE TERMINAL CONNECTOR LAPS OVER THE NESTED RAIL.
PLATE WASHERS ARE INSTALLED UNDER THE BOLT HEAD AGAINST OUTSIDE OF CONNECTOR.

%" BUTTON HEAD POST BOLTS WITH
1 %" 0.D. WASHER AND NUT.

NESTED 3 7" DIA. HOLE IN POST & BLOCKOUT.
N YR £
X I I . I
| 7
::::::I:::::n; :::::::::::p :::::::::::b
...... - | [
3o M B 2.7 EAEE RAES =3 s e
r—| ] § T|a
AN IS / s
N 56 P 5w bt
7O | ol o oln | |
1 IN-TYPE II o [
I CURB - | ~ .
! z|3 ! Z|3
I sEE Gn:4 ]IS ol IS I
| ~ (S ~ (S
52" I 0z (. 0| b
P! ol b ol Lo
| <™ ™
| ol .
- Lol Lol
| | SECTION B-B SECTION C-C
I
I
| TRANSITION SECTIONS

SECTION A-A NOTE: ALL POST TYPES, SEE GENERAL NOTE:5 & 6
NOTE: >k "w00D" INDICATES DIMENSIONS FOR BOTH ROUND AND RECTANGULAR WOOD POST SYSTEMS.

NOTE: ONLY (1) 7" BOLT REQUIRED
AT THIS POST LOCATION.

10.

11

12.

13.

14.

15.

16.

17.

GENERAL NOTES

CONTACT THE DESIGN DIVISION FOR DRAINAGE CUT OUT OPTIONS NEEDED WITHIN THE
CURB SECTION OF THE THRIE-BEAM TRANSITION. (512) 416-2678

CONCRETE CURB MAY BE CAST-IN-PLACE OR PRECAST AS SHOWN ON THIS SHEET. WHEN USED
IN CONJUNCTION WITH THE THRIE-BEAM TRANSITIONS, CURB SHALL BE TYPE II (5- "
HEIGHT);, SEE CURRENT CCCG STANDARD SHEET FOR FURTHER DETAILS. IF OTHER CURB HEIGHTS
ARE SHOWN IN THE PLANS IN CONJUNCTION WITH THE TRANSITION, THE CURB HEIGHT MAY BE
FROM 4" TO 8" WITH A RELATIVELY VERTICAL FACE. CONCRETE CURB SHALL BE CONTINUOUS
TO THE SEVENTH POST UNLESS OTHERWISE SHOWN IN THE PLANS. SEE GENERAL NOTE:17 FOR
CIRCUMSTANCES WHERE CURB CONTINUES PAST POST 7.

CONCRETE CURB TYPE 11 SUBSIDIARY TO "METAL BEAM GUARD FENCE TRANSITION". IF NO
ADDITIONAL CURB IS INDICATED BEYOND THE TRANSITION, THEN ANY CURB HEIGHT GREATER
THAN 4" WILL BE TAPERED DOWN BEGINNING AT THE LAST 7 FT. POST TO A MAXIMUM HEIGHT
OF 4" AT POST 7. IF SHOWN ELSEWHERE IN THE PLANS, ADDITIONAL CURB UNDERNEATH
GUARDRAIL WILL BE PAID FOR BY THE LINEAR FOOT.

UNLESS OTHERWISE SHOWN IN THE PLANS, TRANSITIONS SHALL BE PLACED WITH THE BLOCKOUT
FACE IN FRONT OF OR DIRECTLY ABOVE THE CURB FACE. SEE SECTION A-A.

FOR ROUND WOOD POST SYSTEMS, ALL ROUND WOOD POSTS SHALL BE 7 %" DIA. MINIMUM
THROUGHOUT THE THRIE-BEAM TRANSITION.

THE TYPE OF POST (ROUND WOOD POST, RECTANGULAR WOOD POST OR STEEL POST) WILL BE
AS SHOWN IN THE PLANS. REFER TO GF(31) STANDARD SHEET.

THE POST LENGTH SHALL BE MARKED ON ALL 7'- 0" LONG POSTS BY THE MANUFACTURER. THE
MARK SHALL BE LOCATED WITHIN THE TOP 1 FT. REGION OF THE POST, AT LEAST %" IN
HEIGHT, AND VISIBLE AFTER INSTALLATION. WOODEN POSTS SHALL BE MARKED WITH A BRAND,
AND STEEL POSTS WITH A STENCIL BEFORE GALVANIZING.

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

RAIL ELEMENTS SHALL MEET THE REQUIREMENTS OF ITEM 540,"METAL BEAM GUARD FENCE"
EXCEPT AS MODIFIED ON THE PLANS. THE THRIE-BEAM TERMINAL CONNECTOR AND THE
THRIE-BEAM TRANSITION TO W-BEAM SHALL BE OF THE SAME MATERIAL, BUT SHALL NOT
BE LESS THAN 10 GAUGE. CONTRACTOR SHALL VERIFY THAT THE LOCATIONS OF BOLT HOLES
MATCH THOSE IN THE THRIE-BEAM TERMINAL CONNECTOR PRIOR TO ORDERING MATERIALS.

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 NOT MORE THAN 1" BEYOND IT. TRIM REMAINING
BOLT LENGTH TO MEET REQUIRED LENGTH.

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 TRANSITIONS.

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

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 SUBSTITUTED FOR BLOCKS OF SIMILAR DIMENSIONS. TXDOT'S MATERIALS
AND TESTS DIVISION MAINTAINS A MATERIAL PRODUCER LIST (MPL) FOR PRODUCERS OF
MATERIALS CONFORMING TO DMS-7210. ONLY PRODUCERS ON THE MPL CAN FURNISH COMPOSITE
MATERIAL BLOCKS.

REFER TO GF(31)STANDARD SHEET & BRIDGE RAILING DETAILS FOR ADDITIONAL DETAILS.

THE INSTALLATION OF THE TYPE Il CURB IS CRITICAL FOR THE PERFORMANCE OF THE
THRIE-BEAM TRANSITION SYSTEM. THE CURB PREVENTS (VEHICLE WHEEL SNAGGING) AT
THE CONCRETE RAIL AND IS REQUIRED TO MEET MASH CRASH TEST CRITERIA.

IF CURB EXTENDS BEYOND POST 7, 25 OF NESTED W-BEAM GUARDRAIL SHALL BE INSTALLED
BEYOND THE PAY LIMITS OF THRIE-BEAM TRANSITION SECTION, (SEE SHT.2). PAYMENT FOR
THIS 25" SECTION WILL BE BY LINEAR FOOT, PAY ITEM "0540 6XXX MTL W-BEAM GD FEN
(NESTED)TIM POST)" OR "540 6XXX MTL W-BEAM GD FEN (NESTED)(STEEL POST)" AS
APPLICABLE FOR POST TYPE. SEE SHT.2 FOR ADDITIONAL INFORMATION.

6"

THRIE-BEAM TERMINAL - CURB TABLE

PRECAST CURB FULL LENGTH EQUALS 12'- 2"
THE PRECAST CURB MAY BE FORMED INTO TWO SECTIONS.

—a

CURB (1) LENGTH 5'- 8"
CURB (2) LENGTH 6'- 6"

TAPER CURB (2) TO A HEIGHT OF 4" AT POST 7

CONNECTING PRECAST CURB SECTIONS (1) & (2):
FORM OR CORE 1" DIA. HOLE 9" LONG INTO EACH CURB END.
USE (1) #5 GR.60 REBAR 18" LONG TO CONNECT BOTH CURBS.

SECURING PRECAST OR CAST-IN-PLACE TO FINISHED GRADE*:

TYPE II CURB

CURB.

FORM OR CORE (4) 1" DIA. HOLES, SEE PLAN AND ELEVATION
VIEWS FOR HOLE LOCATIONS. DRIVE (4) #5 GR.60 REBAR
STAKES 18" LONG INTO THE GROUND AND %" BELOW TOP OF

FILL HOLES WITH APPROVED GROUT MIXTURE.

1. PRECAST
2. CAST-IN-PLACE

*  NOTES: NOT NEEDED FOR CAST-IN-PLACE.
SEE TYPE Il CURB DETAIL FOR REBAR AND COVER REQUIREMENTS.
PERCUSSION DRILLING IS NOT PERMITTED WITH:
TYPE Il CURB, BRIDGE RAIL OR CONCRETE TRAFFIC RAIL.

IYPE II CURB DETAILS

REQUIRED WITH PRECAST CURB
(2) #3 REBARS (WITH 1 %" END COVER)

| APPROACHING PAVEMENT SECTION.

NOTE: OPTIONS FOR TYPE II CURB:

HIGH-SPEED TRANSITION
SHEET 1 OF 2

I - © Design
| ; Division
| ADD WHEN GUTTER IS USED IN I Texas Department of Transportation Standard

METAL BEAM GUARD FENCE
THRIE-BEAM TRANSITION
TL-3 MASH COMPLIANT

GF(31)TR TL3-20

FILE: gf31trt/320.dgn oN:TxDOT | ck: KM |Dw VP |C/<, CGL/AG
©rxoor:  NOVEMBER 2020 cont |sect 408 HIGHWAY
REVISIONS 6425 90 001 FM 1236
DIST CouNTY SHEET NO
HOU FORT BEND 65
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REQUIRED ALTERNATIVE FOR CONTINUOUS CURB EXTENDING
PAST POST 7 (SEE SHT. 1 GENERAL NOTE 17)

W6 X 8.5 OR 9.0

7 1/2" MIN. DIA. | -1 =~ >

TO ROUND WOOD POST TO RECTANGULAR WOOD POST TO STEEL POST

I
« _ ) woop posT. Ll s STEEL POST
_ - -
END PAYMENT FOR METAL BEAM GUARD FENCE TRANSITION. |‘”‘“’ F«\\P/QQA
BEGIN PAYMENT FOR METAL BEAM GUARD FENCE. 7 172" 6
(SEE GF(31) STANDARD SHEET) WOOD BLOCK WOoOD BLOCK WOOD BLOCK

THRIE-BEAM TRANSITION (SEE SHT.1) 25'-0" NESTED W-BEAM GUARDRAIL STANDARD GUARDRAIL(NON-NESTED)
(SEE GENERAL NOTE 17) THRIE BEAM TRANSITION BLOCKOQUT DETAILS
REMAINING -
POSTS
AT 6'-3"
315" | 6'- 3 | SPACING
D<_
JAnY (= (>
1= i LI e =
s L L <t =
i 37 (il
1o 1o
CURB L CURB L
I I I VR
1o 1o 1o
1o 1o 1o
1o 1o 1o
1o 1o 1o
1o 1o 1o
1o 1o 1o
L L L
D__
ELEVATION VIEW
NESTED
)
=
32" 25"
HIGH-SPEED TRANSITION
N SHEET 2 OF 2
=" Design
Division
I Texas Department of Transportation Standard

SECTION D-D

METAL BEAM GUARD FENCE
THRIE-BEAM TRANSITION
TL-3 MASH COMPLIANT

GF(31)TR TL3-20

FILE: gf31trt1320.dgn ow-TxDOT [ck: KM [ow:KM [cx-CGL/AG
©rxoor:  NOVEMBER 2020 cont |secr 108 HIGHUWAY
REVISIONS 6425 90 001 FM 1236
DIST COUNTY SHEET NO.
HOU FORT BEND 66
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*
5" MIN.

Edge of
pavement

g

24"

PLAN VIEW LEdge/ine

7!1 + ]/Zn

R=12"(Max.) 2\
i

1" Typ.
%" Max.

PROFILE VIEW

CONTINUOUS MILLED
DEPRESSIONS
(Rumble Strips)

* RESERVED FOR BICYCLES

10

40'

IIIIIIIJ

RUMBLE STRIP GAP DETAIL
N.T.S.

GAP h RUMBLE STRIPS

GENERAL NOTES

1. Rumble strips and profile markings shall not be placed on
roadways with a posted speed limit of 45 MPH or less.

2. Use Standard Sheet PM(2) for positioning, dimensioning, and

spacing of all reflective raised pavement markers, pavement
markings, and profile markings.

WHEN INSTALLING MILLED DEPRESSION EDGELINE RUMBLE STRIPS:

3. Breaks in edgeline rumble strips shall occur at least
50 feet and no more than 150 feet in advance of bridges,
railroad crossings, intersections and driveways with high
usage of large trucks when installed on conventional highways.

4. Rumble strips shall not be placed across exit or entrance
ramps, acceleration and deceleration lanes, crossovers, gore
areas or intersections with other roadways.

5. Consideration should be given to noise levels when edgeline
rumble strips are installed near residential areas, schools,
churches, etc. A minimum of 3/8 inches depth of milled
rumble strip may be considered in these areas.

6. On roadways with high bicycle activity, consideration should
be given before the installation of edgeline rumble strips.
Things to consider include size of rumble strips, rumble
strip material and location of rumble strips on the shoulder.
If the designer determines that gaps are needed in the rumble
strips due to bicycle use of the road, then follow the requirement
shown in FHWA Technical Advisory T5040.39, or latest version.
A detail of the spacing shall be included in the plans.

NO RUMBLE STRIPS WITHIN_ ,

« | LIMITS OF SIDE STREET |

| NO RUMBLE STRIPS WITHIN \
150" OF SIDE STREET

ROADWAY

NO RUMBLE STRIPS WITHIN

50" OF SIDE STREET

INTERSECTION DETAIL

&7

G Y -
WS jonaL N2

o

e

12/13/2022

EDGELINE RUMBLE

STRIPS DETAILS

‘ ® SHEET 1 OF 1
— CONT | SECT JOB

HIGHWAY
T
@025 I e 6425 | 90 001 FM 1236
of Transportatio ™ nrgT COUNTY SHEET NO.
N.T.S. HOU WALLER 67
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w e PUBL IC
Edge of Pavement 6" min. when no N .
Shou |l der /_ l_shoulder exists ROAIJIAY L / ﬁm??gl id - GENERAL NOTES

T Edge Line 6" Solid
6" Solid
Yellow ] = —

Yellow Line 1. Edge line striping shall be as shown in the plans or as

. directed by the Engineer. The edge I|ine should not be placed
Edge Line- ==¢" white _F' 30° 101 N < é ‘ less than 6 inches from the edge of pavement. This
6" Solid Lane Line | => = distance may vary due to pavement raveling or other
White — — — — ':‘z> conditions. Edge lines are not required in curb and

gutter sections of roadways.

Edge Llne—\ '::>
j F( ~ 1T
6" Solid 2. The traveled way includes only that portion of the roadway
@ G White ALLEY, PRIVATE ROAD used for vehicular travel. i i

It does not include the parking

No warranty of any

§

»

o

g

8

2

+

d Edge Line OR MINOR DRIVEWAY .

- MAJOR laones, sidewalks, berms and shoulders. The traveled ways
2 EDGE LlNE AND LANE LlNES DRIVEWAY shal I’be mecsure::l from the center of edge |ine to the
e - TYPICAL T =LA T -WAY PA T center of edge Iine of a two lane roadway.

3 ONE-WAY ROADWAY gRL WO TL RNE. WO _IYI A TVEMEN

WITH OR WITHOUT SHOULDERS MARKINGS THROUGH INTERSECTIONS

g PUBLIC ROADRAY MATERTAL SPECIF ICATIONS

- Edge of Pavement " . -

o 6" min. when no || ¢ Solig PAVEMENT MARKERS (REFLECTORIZED) DMS - 4200

g | shouider exists L Edge Line EPOXY AND ADHESIVES DMS-6100

2 6" Solid j 6" White ' s e 6r solia 4 BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS [DMS-6130

8 E’Qééeune Lane Line } 3" - 4 — —_— — TRAFFIC PAINT DMS-8200

'co; ~ 30° 10; <5 6 boinite, HOT APPLIED THERMOPLASTIC DMS-8220

PERMANENT PREFABRICATED PAVEMENT MARKINGS|DMS-8240

See Detail A> 6" Solid, e-V
Yellow Lin
— — —

o oo i te DETAIL “A" |:> All pavement marking materials shall meet the

required Departmental Material Specifications
\ 6" Solid 1 (

White

as specified by the plans.

Edge Llne\ 9"xx min. - 10" typ. J—
(18" max. for traveled way
greater thanm 48’ only) @ G

. ALLEY, PRIVATE ROAD
d
Edge Line  "oR MINOR DRIVEWAY

The use of this standard is governed by the "Texas Engineering Practice Act".
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‘?E CENTERL'NE AND LANE LlNES * i minimum *% 2 minimum MAJOR DRIVEWAY 4 min_— a min_—
or restripe or restripe , . , .
;g FOUR LANE TWO'WAY ROADWAY g;g#gczg ggen g;grj’gcéz vbvt;en TYPICAL MULTI-LANE. TWO'WAY PAVEMENT 30" max. STOP LINES 30" mox.
Vv \% . N
22|  WITH OR WITHOUT SHOULDERS PR Breinetr.  SRE NG MARKINGS THROUGH INTERSECTIONS Solid Wnite
s 24" max.
X F
= 6" min. when
Eg f Edge of Pavement no séoulger EDgE I§cI>TI-i:d White
2 Shoulder width exists
o 38 may vary (typ.) _‘ 3"to12" -1
538¢ CENTERLINE
2 6" Yello 6" Solid White / } See Detail B . . 6" Yellow
< .‘1"2 Center| Txe Edge Line <::' 1(?6"mr;1?;ﬁr;1ur?10forcx. * Oyt =™ ézggﬂﬁzy '
b EQ—' —_— —_— —_— S restripe projects ttyp.) :
s % 30" _|J107] ) - - o ) = ' when_opproved by For posted speed on road OPTIONAL
: > STt —/ Bogel e te e s°”d/ 6" I the Engineer.) being marked equal to or 6" Solid
Z ellow Line Edge Line — Yellow Line greater than 45 MPH. Yellow line
a = on approaches to
T Shoulder width intersections
5 may vary (typ.) L. i (500 min.) . . .
s -p- YIELD LINES e Srena e gl it
- or Edgelines Travele i wi u
9 Two LANE Two wAY ROADWAY DETAIL "B Way Width 2 20° Edgel ines Pavement
< * 2" minimum for restripe projects Width 16' < W< 20’
é wITH OR wITHOUT SHOULDERS whenloilapll;loved by TheIEngineér. I
2 1 " NOTE: Traveled way is exclusive of shoulder widths.
. Povement Edge 3"to 12" = Refer to Gemeral Note 2 for additional details.
5 Y 18 IV VVVVV
T
B e so1 10 Wnire o wnire tone Linen, po NOTES GUIDE FOR PLACEMENT OF STOP LINES,
7 Edge Line For posted speed on road | T R |
o N v = , = = = = 1. Where divided highways are being morkedpequcl to or EDGE L NE & CEN E L NE
= 6" Solid Yellow 30 10 6" Solid <& separated by medion widths ot less than 40 MPH. Based on Traveled Way and Pavement Widths
x Edge Line See O ' Lt p . y " . for Undivided Roadways
z A\ Note 2 Yellow Line the median opening itself of
o - I 30 feet or more, median -
v | Taper | '28.. mm.- VYVVVV openings shal l be signed as ;& Traffic
o aX. . . Safety
el .. . . . c two separate intersections. IT D . fof T cati Division
2| & Dotted ghiiglﬂ?ne AAAA 5 Each median opening has two width measurements, with one measurement for exas Department of Iransportation Standard
+ r'?r',;e See note 3 = each approach. The narrow median width will be the controlling width to
5| Extension — L48" min determine if signs are required. Yield signs are the typical intersection
s = jF n. Yield control. Stop signs and stop bars are optional as determined by the
v - fa— from edge . .
°% —= I —; - I Ligf}/;?:m Lines - Engineer. TYPICAL STANDARD
" i orage i
zﬁ EdgeoL%ne oo I Dece|ercg1-ion 1 line 2. Install median striping (double yellow centerlines and stop lines/yield PAVEMENT MARK INGS
-5 =) — — — lines) when a 50’ or greater median centerline can be placed. Stop |ines
RZ E;ggoll_ggewm*re ,::> i 6" White Lame Line )s/hg:(lj gr_w(l;;sbe used with stop signs. Yield lines shall only be used with
I I °
82 ) PM (l )-22
e 3. Length of turn bays, including taper, deceleration, and storage lengths FlLes  pml-22.dgn fon:__ Jexs ____ Jow ______ Jex: ____
NG shall be as shown on the plans or as directed by the Engineer. ©7Tx00T December 2022 conT [sect 08 HIGHWAY
- B 6425/ 90[ o001 FM 1236
5 FOUR LANE DIVIDED ROADWAY CROSSOVERS oo
ar 5-00 2-12 HOU FORT BEND 68
22A




DocuSign Envelope ID: 425F0A5B-3B3A-4C40-A800-99769890F31F

REFLECTIVE RAISED PAVEMENT MARKERS MATERIAL SPECIFICATIONS
FOR H P T A PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
OR VEHICLE POSITIONING GUIDANCE R e e
Z BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS | DMS-6130
5 <b See Detail A See Detail B _ TRAFFIC PAINT DMS -8200
7 Type I1-A-A o fetertines Symmetrical around centerline HOT APPLIED THERMOPLASTIC DMS-8220
e / - - . .:. . == = PERMANENT PREFABRICATED PAVEMENT MARKINGS| DMS-8240
2 = v L / Continuous two-way left turn lane / Type I1-A-A
2 I 80’ | . I 40,\/| 40 I I a — a — a — a [ a All pavement marking materials shall meet the
T

T T 1 required Deportmental Material Specifications

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

Type 1-C , 80 | ‘

<)t| D/Type I-C T AA

" ee Detol! C CENTERLINE AND LANE LINES FOR TWO-WAY LEFT TURN LANE

a / a < . x
! } Reflectorized
o/ Surface
80’ ~

Type I (Top View)

CENTERLINE FOR ALL TWO LANE TWO-WAY ROADWAYS — I - 7 = - r
= N\ | |

o —

/—Type [1-A-A

[x]

TxDOT assumes no responsibility for the conversion

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

<=
=>

0O —— O

'ﬁ(> I::> /Type I-C or II-C-R

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

kind is made by TxDOT for any purpose whatsoever.

prm— — — a — — [u} | m— = a’—\g”i
CENTERLINE & LANE LINES > ==
FOR FOUR LANE TWO-WAY ROADWAYS n//‘“"’e"”r“'c'R - — gﬂQA
— == — o — — o — A 2 SRR A
) Type 11-A-A Type 11-A-A _/ < : 1" - on : . 80’ | \ & ;
% = kRef lectorized
p N " _r Surface
2 3 e ) Type I1 (Top View)

3" -5 | "o~ 5" i
I ] Jt LANE LINES FOR ONE-WAY ROADWAY (NON-FREEWAY FACILITIES)
v Raised pavement markers Type II-C-R shall have cleor face
Type II—A-A>’< : o= 2" toward normal traffic and red face toward wrong-way traffic. 359 max-
See Note 3. 25° min
DETAIL "A" DETAIL "B" DETAIL "C" >/
\—Adh i
GENERAL NOTES SSS?L’EéJ/ seive
0@ W 0 O O @O0 O [0 O [0 O O [0 O 0 O [0 O 0 [0 O O O 1 _ : SECTION A
/\\{ CENTER OR EDGE LINE (see note 1) " Sho1 108 p16Ged T IThe it ang miwoy bareeen | -
the stripes.

i” . —_—_— .,  PP. 2. On concrete pavements the raised pavement markers RAISED PAVEMENT MARKERS

\I\ 30° BROKEN LANE LINE should be placed to one side of the longitudinal
joints.
. 3. Use raised pavement marker Type 1-C with undivided -
300 to 500 mil roadways, flush medians and two way left turn lanes. §® gaaf’;f;ff

in height Use raised pavement marker Type II-C-R with divided Division

,—| ‘*: highways and raised medians. I Texas Department of Transportation Standard
A quick field check *F0|t the thickness POS[ T ION GU l DANCE USING
of base line and profile marking is
(D A ) REFLECTORIZED PROF ILE CEETSAITOTEl S 10 0 ST e RAISED MARKERS
PATTERN DETAIL RELECTORIZED PROFILE

7
wF_ USING REFLECTIVE PROFILE PAVEMENT MARKINGS NOTES MARK INGS
L e tne moteriale shol| be spec: fied PM(2)-22
DNz

6" EDGE LINE, 6" CENTERLINE fn the plons. Fie pn2-22.0gn e Jow o
OR 6" LANE LINE 2. Profile morkings shall not be placed ©TxD0T_Decerber 2022 CONT_|SECT 408 HIGHwAY
- on roadways with a posted speed Iimit 471 800 620 6425 | 90 001 FM 1236
[FIpTi]
et of 45 MPH or less. 4-92 2-10 12-22 DIST COUNTY SHEET NO.
3 5-00 2-12 HOU FORT BEND 69
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DocuSign Envelope ID: 425F0A5B-3B3A-4C40-A800-99769890F31F

6" Dotted White NOTES ADVANCED ﬂARNING SIGN GENERAL NOTES
Lane Line
1. Lane reduction pavement markings are used where the number of DISTANCE (D) 1. Laone use word ond arrow markings shall be used
. * Posted
through lones is reduced because of narrowing of the roadway Speed D (ft) L (ft) where through lanes approaching an intersection
':D 0 or because of a section of on-street parking in what would p become mandatory turn lanes. Lone use word and
~C - - - - _ otherwise be a through lane. For Texas Super 2 Passing Lanes, 30 MPH 460 2 arrow markings should be used in auxiliary lanes
£2 N 9 39 Lone-Reduction > see TS2(PL) standard sheets. 35 WPH 565 L= % of sub(sj'ron;iol Ieng'rh;(_ Lane use orrov rpork:'rggs
5y - - - — = Arrow 2. On divided highways, an additional RIGHT LANE ENDS (W9-1R) 40 MPH 670 or word dnd arrow mo; 'ngs may De used in of er
2 ::> v sign may be installed in the median aligned with the W9-1R 775 &gpg: ggg ;:—j:gwgoer'e g; :Egugs;?fhze;?&*zorgr
g sign on the right side of the highway. 45 MPH Highway Sign Designs for Texas
o 50 MPH 885 b
Lo Paved Shoulder 3. Lone reduction arrows are required for speeds of 45 mph or 55 WPH 390 2. wh | ) g g K s
g+ greater. An optional third lane reduction arrow may be added . en lane-use words aond arrow markings are used,
. Pavement b based on engineering judgement. If used, the optional third 60 MPH 1,100 L=WS two sets of arrows should be used if the length of
o5 avemel D/4 D/2 D/4 H . ! i i
Zw Edge lane reduction arrow should be centered between the first and T.200 the bay is greater than 180 feet. When a single
> | 300’ -500° D L last lane reduction arrows. 65 MPH ’ lane use arrow or word and arrow marking is used
ol 70 MPH 1,250 for a short turn lane, it should be located at or
= 4. For lane reductions on Freeways and Expressways, signing 1'350 near the upstream end’of the full-width turn Iane.
3 shall conform to the TxDOT Freeway Signing Handbook. 75 MPH ’
w0 Q e 1onn morrers 3 R orwayss f708h medions ond Tee woy lefr turn. oo
a pTrona W9-2TL y lones. Use raised pavement marker Type I1-C-R with
o divided highways and raised medians.
. LANE REDUCTION
2 <:| 20" —_— —_— 4, Length of turn bays, including toper, deceleration,
0 I = and storage lengths shall be as shown on the plans
2 —_— or as directed by the Engineer. See Chapter 3 of
2 <:I K a the Roaodway Design Manual for additional
L4 o o = information on turning lanes or storage lengths.
o o )
0 o
. = I AN o
[=] o a
g . <1 Mile (Auxiliary Lane) |:> o5 S : o |
! — : 16’ MATERIAL SPECIFICATIONS

pONLY
0
LONLY

IVorles (See general Note 2)I |
[ | — - _ -
J - PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
( t § 9’ /8" Dotted White Lane Line EPOXY AND ADHESIVES DMS-6100

20°

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

.
[
>
o
¢
é =0 = | = = = o0 o= BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS | DMS-6130
| 48’ Type 1-C A two-wa
- y left-turn (TWLT) laone-use arrow povemen'r morklng -
§ 5 ' ' <:I should be used at or just downstream from the beglnnlng of TRAFFIC PAINT DMS-8200
a -N — —_— —_— —_— — a two-way left-turn lane within a corridor. Repeating the HOT APPLIED THERMOPLASTIC DMS-8220
5 W SEE DETAIL B : " . . marking after each intersection or dedicated turn bay is
a E<zt 6" White Lane Line <:| not required unless stated elsewhere in the plans. PERMANENT PREFABRICATED PAVEMENT MARKINGS | DMS-8240
> S =
c = w o — —_—
© - v All pavement marking materials shall meet the
wY "
S 8§ \ ;?el?ggken 6" Broken TYPICAL TRANSITION FOR TWLTL required Departmental Material Specifications
c _ x 1 Yel low AND DIVIDED HIGHWAY as specified by the plans.
=] >
: gz ke oETan & 6" Solid Yellow Line
> =
: 8 ~ \ I -
g = I:,|> 6" White Lane Line
o
o
[=
<

=

w

¥ —_— gt ctyp.)O

< 8" Dotted White

=) Line Extension

: A Tl o

s White Line See general
Type I1-A-A Markers 20" (typ.)

6" Solid
Yellow Line

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

‘r\ > 1 Mile (Lane Drop)
| VGries (See general note 2) Varies

L //"’————7 T~ | J::::JJ SEE DETAIL A/

3 9’ " N .
( t t z) ~— 8" Dotted White Lane Line Varies (see general Note 4)

o0 [—) [—] =|E\= ]
SEE_DETAIL B | ag’ Type 1-C 67 Wnite
<:I I 1 Lane Line 24" White

Stop Line — TYPICAL TWO-LANE ROADWAY INTERSECTION WITH LEFT TURN BAYS

FONLY

Type 11-A-A
<}:| s;y)gced at 20° ¥

— .. — % TR B S o Tore

o E.?S?)‘e” $;.?8J,'£/w;.+e H,p_,\ / ;ggeg;;eﬁo, Note 3 r.Aﬂ Z il = [ Yellow Line A 7exas Department of Transportation | 2¥ision,
|f,> I Varies (general No+e 4) g /,A S S 4o \.‘.\‘ TWO-WAY LEFT TuRN LANES,

- — - — — — — — g i J%Eﬁeii Al o , 7 RURAL LEFT TURN BAYS,
N 3 L—JL = AND LANE REDUCTION

/ PAVEMENT MARKINGS
PM (3) 22

Fz—ol-l 8" Solid_/

White Line

<
>
A
<7

FILE: pm3-22. dgn |cxx |owx |cx:

©7TxD0T December 2022 conT |secT 408 HIGHWAY

Kb
DE TA I L A DETA I L B REVISIONS 6425 | 90 001 FM 1236

TYPICAL TWLTL AT TWO-WAY CROSS STREET AND RIGHT TURN LANE DROP I 303 620 st ooty et

FILE:

W e . . H 5-00 2-10 12-22
% 2" minimum al lowed for restripe projects when approved by the Engineer. 8-00 2-12 HOU FORT BEND 70

DATE:

2zC



DocuSign Envelope ID: 425F0A5B-3B3A-4C40-A800-99769890F31F

CENTERLINE RUMBLE STRIPS

GENERAL NOTES

1. This standard sheet provides guidelines for installing centerline rumble strips on
W 1gm "o 2"to 3" multilane undivided highways.
T 24"y e eves e eoes ) L e ghway
| | | T T 1 T
I N . A —

s 300 to. 2. Centerline and edge line rumble strips or profile markings shall not be placedon
T - 500 mil roadways with a posted speed limit of 45 MPH or less.

N

; 3. Milled rumble strips are preferred when adequate pavement depth is available. If
500 mil
pavement thickness is less than 2 inches, milled rumble strips shall not be used.
5 PROFILE VIEW PROFILE VIEW PROFILE VIEW PROFILE VIEW Rumble strips shall not be milled or depressed into bridge decks.
&
é»qé 4. See dimensions for milled rumble strips. Other shapes and dimensions may
53 beused if approved by the Traffic Safety Division.
&)
>C
E%‘ H H 5. Breaks in milled centerline rumble strips shall occur at least 50 feet and nomore
g‘;qj 1 1 [ 1 than 150 feet in advance of bridges, railroad crossing, intersections ordriveways
?,% 3 ]]:[[ ;LO o . with high usage of large trucks.
Zl@’g B Centerline r = ) i O Profil o . . )
- GE L markings Centerline Centerline / cerz(r)ltle?Iine 6. Use standard sheet PM(2) for positioning, dimensioning, and spacing of all
La= / markings markings markings reflective raised pavement markers, pavement markings and profile markings.
852 s = =
3 ﬁ; 7. Consideration should be given to noise levels when centerline rumble strips are
g “E’ o _ B to be installed near residential areas, schools, churches, etc. A 3/8 inch deep
o2 3 ]]:[[ B O O =N — (= (minimum) milled rumble strip may be considered in these areas.
i=g7 R "M
5© 0 ] 1" Min.
°::"6 % 2" Max. 8. Pavement markings must be applied over milled centerline rumble strips for
'g’gg ]]:[[ B = = normal centerline spacing. For wider medians, specify in the plans the exact
'-'(;"l— @ placement of the rumble strips. Place the rumble strips under each centerline
52 marking or centered in the middle of the median.
%]
3>3 ]]]I _| o (&
':8*3 @) @) =N See Note 6
ng 8 H H 1 See Note 6 See Note 6
] ]]:[[ I =
e}
(OB
§ §5 = X = RPM 9. Raised rumble strips consisting of non-reflective raised traffic buttons may be
= 2 reflectorized - i i i i
235 RPM (Fiepfll\gctorized) Soe Noto 6 = = ( ized) WH%QNMGMW@NTMIW‘@BM@DE egRpgffixed to asphglt or concrete
S>2 ]]:[[ (reflectorized) 0O = ee Note Wi bitoTTeTT OT St e SIveS, &S per e iaCtureT s TeConMeTTdatiorTs:
@ % g _ _ e .. L N
g§§ 2 g = = 10. When using non-reflective raised traffic buttons as a centerline rumble strip, the
3 5 3 3 ]]:[[ h button shall be placed adjacent to the pavement marking delineating the
§8% 5 @ @ @ @ ) D RPM centerline. The color of the button should be yellow for a continuous no passing
2,1‘ I} (reflectorized) ] B | roadway. The button will be paid for under Iltem 672, "Raised Pavement
.. £2T ]]:[[ - Markers." Non-reflective traffic buttons must meet the requirements of
5Bg§ 11111 @) @) —N DMS-4300.
§ 2253 16" £4" o &=
gee - = 11. Consideration shall be given to bicyclists. See RS(6).
£ = o
aFBs a1
O o ~ [ (]

12" +5"

o R e
= o o
Preformed 12. See standard sheet RS(2).
Non-reflective

thermoplastic

buttons (yellow) CENTERLINE RUMBLE STRIPS ON UNDIVIDED HIGHWAYS:

]]:[[ raised traffic rumble strips . ]::I = WHEN INSTALLING EDGE LINE RUMBLE STRIPS WITH OR WITHOUT
H H il o o i e 5
e s o = =
sof M 0 o) —N = =
N m |
H H =t Sty
]]:[[ O O ﬂ = = I Texas Department of Transportation sDt'aV,',ﬂgfd
— = — — CENTERLINE
RUMBLE STRIPS
PLAN VIEW PLAN VIEW PLAN VIEW PLAN VIEW ON M U LTI LAN E
OPTION 1 OPTION 2 OPTION 3 OPTION 4
MULTILANE UNDIVIDED UNDIVIDED HIGHWAYS
HIGHWAY WITH MILLED CENTERLINE RAISED CENTERLINE PREFORMED THERMOPLASTIC PROFILE CENTERLINE RS(3)-23
SHOULDER RUMBLE STRIPS RUMBLE STRIPS RUMBLE STRIPS MARKINGS g)LE; r5(3)23.dgn o TXDOT [ox TXDOTw. TXDOT [o<TxDOT|
) - REVISION:nuary 6425 | 90 001 FM 1236
u'—J |.|J 1?:;% DIST COUNTY SHEET NO.
E(E HOU FORT BEND 71
92 ]



DocuSign Envelope ID: 425F0A5B-3B3A-4C40-A800-99769890F31F

CENTERLINE RUMBLE STRIPS

GENERAL NOTES

1. This standard sheet provides guidelines for installing centerline rumble

strips on two-lane highways with or without shoulders.
2. Centerline and edge line rumble strips or profile markings shall not be

placed on roadways with a posted speed limit of 45 MPH or less.

o 24" £

o io 3"
18"+%%"

300 to

500 mil o -

3. Milled rumble strips are preferred when adequate pavement depth is
available. If pavement thickness is less than 2 inches, milled rumble strips

shall not be used. Rumble strips shall not be milled or depressed into
PROFILE VIEW PROFILE VIEW PROFILE VIEW PROFILE VIEW bridge decks.

4. See dimensions for milled rumble strips. Other shapes and dimensions
may be used if approved by the Traffic Safety Division.

delineating the centerline. The buttons will be paid for under ltem 672,

c
K]
&
9]
>
[0}
25
[=h — — — — . ) ]
go . |] . . i Non-reflective o o 5. Breaks in milled centerline rumble strips shall occur at least 50 feet and no
gb% S| - < O d raised traffic Profile more than 150 feet in advance of bridges, railroad crossings, intersections
32 - Centerline butg?nsk(yellow " centerline dri ith high fl truck ’
g@_g J )7 markings or black) o 4 harkings or driveways with high usage of large trucks.
) b 2 . . -
Has I Centerline Centerline W 6. Use standard sheet PM(2) for positioning, dimensioning, and spacing of all
<05 / markings markings | |= ] ; ; ; )
Py ; = W d reflective raised pavement markers, pavement markings and profile
553 I O O — markings.
8 g g : O O
%)g % % 7. Consideration should be given to noise levels when centerline rumble
£ § = AT H [} [} strips are to be installed near residential areas, schools, churches, etc. A
S € ’ 3 3/8 inch deep (minimum) milled rumble strip may be considered in these
£93 'e) O O O areas.
e T -
Wi : W —
@ :% |] %,, mg‘x o 8. Pavement markings must be applied over milled centerline rumble strips.
X O pn .
gt I ! El- 7 Ses Note®
228 " 8 _ See Note 6 See Note 6 ol @ RE i
£82 )= See Note 6 @) RPM RPM (reflectorized) WHEN INSTALLING CENTERLINE RUMBLE STRIPS:
23 § RPM (reflectorized) (reflectorized)
9 g-: (reflectorized) ol = 9. Raised rumble strips consisting of non-reflective raised traffic buttons may
c 95;’ l] be used. Non-reflective raised traffic buttons can be affixed to asphalt or
g ag == concrete with bitumen or adhesives, as per manufacturer's
%E“‘E [ ) recommendations.
2 © g Q\Nqn-reflect_ive ol &
gf‘: [)?J?tgﬂstr?bflf;cck) L L] 10. When using non-reflective raised traffic buttons as a centerline rumble
gog strip, the button shall be placed adjacent to the pavement marking
RO —
o2
£zt
cog
Q<
SER
DD o
Fos
=5

% ° °® _ _ reRqalf:eec:n Zi\t/:r;}eg:w I\gil;%rg Non-reflective traffic buttons must meet the
% 16" £14" 11. The color of the button should be yellow for a continuous no passing
8 12" %" 12" 1" roadway. Black buttons should be used in areas where passing is allowed.
3 s > e——
° |] §' E [ﬂ]]Iﬂ]Iﬂ]Iﬂ ® ® ;’:I:- ;*:I:- 12. Consideration shall be given to bicyclists. See RS(6).
[ﬂ]]Il]]Il]]Il] WHEN INSTALLING EDGE LINE RUMBLE STRIPS WITH OR WITHOUT
CENTERLINE RUMBLE STRIPS ON UNDIVIDED HIGHWAYS:
N
§ :l: [ﬂ]]m]]mm o [ [ | ] 13. See standard sheet RS(2).
(I 8 :
o [ ) [ ]
(T
[| [
o ([ B - Preformed - Preformed
- ] thermoplastic thermoplastic
|]]]I |_m]]I|] rumble strips = rumble strips
é @ l] G ‘E I]I[[ '-”l]]m [ ] [ ] = I Texas Department of Transportation s”,;",’,ﬁ,’gﬁ’d
» %]
(I = CENTERLINE
o = RUMBLE STRIPS
n i * U ° 2 ON TWO LANE
PLAN VIEW PLAN VIEW PLAN VIEW PLAN VIEW TWO-WAY HIGHWAYS
OPTION 1 OPTION 2 OPTION 3 OPTION 4 RS(4)'23
PROFILE CENTERLINE MARKINGS . rs(4y23dgn ov TXDOT [ox: TxDOTpw: TxDOT [oxTxDOT
TWO LANE TWO-WAY MILLED CENTERLINE RAISED CENTERLINE PREFORMED THERMOPLASTIC AND PREFORMED THERMOPLASTIC %foDOT @ 23nganuary2023 | Tl IW
) REVISIONS 6425| 90! 001 FM 1236
by HIGHWAYS RUMBLE STRIPS RUMBLE STRIPS RUMBLE STRIPS RUMBLE STRIPS s
<D( E HOU FORT BEND 72
L 95 |




DocuSign Envelope ID: 425F0A5B-3B3A-4C40-A800-99769890F31F

REFLECTOR UNIT SIZES FOR DELINEATORS
DELINEATORS D & OM DESCRIPTIVE CODES
AND OBJECT MARKERS
SIZE 1 SIZE 2 SIZE 3 SIZE 4 SINGLE DOUBLE
INSTL DEL ASSM  (D-XX)SZ X (XXXX)XXX(XX)
" NUMBER OF REFLECTORS
2 3 q 3 S = Single
|<—>| < > D = Double
o0 ] COLOR OF REFLECTORS
X - /m < < . W = White
NS R N . - % = B Y = Yellow
7 N+\| N S 9 N AN K 3 P o R = Red
2 % X = — =
PEVICE 5 H n N PEVICE : &l = . = REFLECTOR UNIT SIZE
z R R S
X 2 f: ° X R 1or2
_/ —
) ! ° E TYPE OF POST OR DELINEATOR
3"+ b 4+ L s ° WC = Wing Channel Post
<—> L—> 0 ° YFLX = Yellow Flexible Post
]S WFLX = White Flexible Post
6” + %}u
TYPE OF MOUNT
GND = Embedded (drivable or set in concrete)
) . CTB = Concrete Barrier Mount
1-Size 2 reflector 1-Size 1 reflector 2-Size 2 reflector 2-Size 1 reflector GF1 or GF2 = Guard Fence Attachment
unit unit units units SRF = Surface Mount
SHEETING Yellow, White or Red Type B or C reflective sheeting
DIRECTION
1. Size 1 and 4 - Direct applied reflective sheeting for use on flexible SHEETING Yellow, White or Red Type B or C Reflective Sheeting g] Rqu‘WDEd Cional
= bi-Directiona
NOTE post (1) BR = Bi-Directional with red on back
5 o 5 J3_F ) b ! we) ; U J POST TYPE wcC YFLX, WFLX wc YFLX, WFLX
. Size 2 an - For use on wing channel (wc) post only. Use approve _
metal, plastic or fiberglass backplate with 17/64" mounting holes. MOUNT TYPE GND GND, SRF GND GND, SRF INSTL OM ASSM (OM XX) (XXXX)XXX()—(&()
TYPE OF OBJECT MARKER
OBJECT MARKERS 1,2 3 0r4
NUMBER OF REFLECTORS OR DIRECTION
Type 1 (OM-1) Type 2 (OM-2) Type 3 (OM-3) Type 4 (OM-4) X = 3-Size 2 reflector units (Type 2 only)
Y = 1-Size 3 reflector unit (Type 2 only)
_ _ _ _ _ _ _ Z = 3-Size 1 or 1-Size 4 reflector unit(s)(Type 2 only)
OM-1 OM-2X OM-2Y OM-2Z OM-3L OM-3R OM-3C OM-4 L = Left Side (Type 3 Object Marker only)
R = Right Side (Type 3 Object Marker only)
. 3 C = Center (Type 3 Object Marker only)
<o DL [ TYPE OF POST
[ToNl o1 1 . 1o " WC = Wing Channel Post
ok . N8 N 12 3 ! 5 WFLX = White Flexible Post
7| = §§< - - J— TWT = Thin Walled Tubing
3 ’ ~l - = 3 r
€ . = ~X & X\Z‘( N TYPE OF MOUNT
DEVICE Sl XX < GND = Embedded (drivable)
Lg OV (<‘\< SRF = Surface Mount
2y N )\‘:\// ey o I I WAS = Wedge Anchor Steel
A ° ) 15 2} 0} WAP = Wedge Anchor Plastic
o E DIRECTION
° ° 6" If Required
° S \ 6" y BI = Bi-Directional
3-Size 1 reflector
oive 2 reflector e 3 reflector it DEPARTMENTAL MATERIAL SPECIFICATIONS
units unit or 1-Size 4 reflector FLEXIBLE DELINEATOR & OBJECT MARKER POSTS DMS-4400
unit (EMBEDDED & SURFACE MOUNT TYPES)
vell T B C. Sheeti . Alternating acrylic black and retroflective Red -T B - C. Sheeti
SHEETING ellow=Iype By or g >heeting Yellow - Type B or C Sheeting yellow - Type By, or Cy, Sheeting ed -lype bg or g >heeting SIGN FACE MATERIALS DMS-8300
POST TYPE TWT wc wc WFLX TWT TWT DELINEATORS, OBJECT MARKERS AND BARRIER
REFLECTORS bM5-8600
MOUNT TYPE WAS, WAP GND GND GND, SRF WAS, WAP WAS, WAP
BARRIER REFLECTORS (BRF) CHEVRONS ONE DIRECTION LARGE ARROW NOTE:
GF1 GE2 7B Delineator and object marker
substrates and sign substrates
shall be 0.080" Aluminum sign
blank to conform to ASTM B-209
Alloy 6061-T6 or approved
DEVICE i
DEVICE alternative.
gta Traffic
| | | | , E,S_afe.ty
wi-6 Te . ivision
exas Department of Transportation
DEVICE Wwi-8 Standard
24"x 30" " " " "
18'x 24" 30"x 36 36" x 48 48" x 24m 60" x 30"
j SIZE (W L .
SIZE (W x L) (Conventional) (C%rz/vee;nsti/;gf/ (Expressway) (Freeway) W x L) (Conventional) (Expressway & Freeway) OBJECT MARKER
1. Barrier reflectors shall meet the requirements
of DINS 5600 — S - o MATERIAL
- ~ - 71_0"
2. Approved Barrier Reflectors are listed on the DESCRIPT]ON
"Barrier Reflectors" Material Producer List 1. CHEVRON (WI-8) signs and ONE DIRECTION LARGE ARROW (WI-6) Signs
at: www.txdot.gov. shall be installed per Sign Mounting Details (SMD) Standard D & OM(])'ZO
Sheets and paid under Item 644 (Small Roadside Sign Assemblies). lom1-20.dgr - TXDOT | ck- TXDOT | ow- TXDOT TXDOT
SHEETING Yellow, White, Red NOTE S - [cx Ti00r o -
2. When there is a need to increase conspicuity, the Texas version of Orioor August 2001 il il = S
. . o . ’ REVISIONS
NOTE L. g.er;'enfffvg S?e;f.’fghs’7a/’7;at§. a mmmn the ONE DIRECTION LARGE ARROW sign (W1-9T) may be used instead of 000 a1 R LS
fmension of > Inches and. minimum surface the ONE DIRECTION LARGE ARROW (W1-6). w10 720 ‘ ‘
area of 9 square inches. ! HOU FORT BEND 73
20A
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POST

TYPE AND SUPPORT FOUNDATION DETAILS

TYPE OF BARRIER MOUNTS

WING CHANNEL (WO

FLEXIBLE POSTS (YFLX, WFLX)

WEDGE ANCHOR SYSTEMS

GUARD FENCE ATTACHMENT

> 1.12 Ibs/ft steel per ASTM A 3.
1011 S5 Gr. 50, or ASTM A499.

Post length may vary to meet field conditions.

. When using yellow delineators with flexible posts

to separate opposing direction of travel, such as
centerline or median use, the flexible posts shall
be yellow.

1. Install per manufacturer's recommendations.

GND GND SRF WAS WAP GF1 GF2
Attached to
@ @ @ post or block
— — | 1 f— ) 5 y 1
] (] Reflective (/] A )
% Reflective % /:% % material % (Approx.) .
° % material % — — ;
o = _
N — 2 A < )
E /\ /<\\m - N QKK \</ . \\\\\%K\ @ = E‘D =
Ground ° : v— .\_'\ £ s g o ?
tine ~ |is _— o Y HEE >
7 7T gl I AN 5|53
NZNIRISAX X : clCE
o . .
° T 17
° a Post " p 20"
8 fDn Post 27 30
° S -
o N ‘
o
o
° L
CONCRETE TRAFFIC BARRIER (CTB)
O
—1 e ° ’ Place Barrier Reflector
° ° 12" Dia. on top or on side(s) of
S CTB.
g .
g o
g ° Base (w]
NoTES EMBEDDED SURFACE MOUNT STEEL PLASTIC
1. Embedded Wing Ch I (WC) NOTES
. mbedde ing Channe - - - - m
) 1. See "Flexible Delineator and Object Marker Posts
post optror7 may be used for Material Producer List for approved devices.
Type 2 Object Markers and
Delineators only. 2. Install per manufacturer's recommendations. NOTE

TYPES 1,3, AND 4 OBJECT
AND CHEVRONS

MARKERS

CHEVRONS AND

LARGE ARROW SIGN

ONE DIRECTION

DELINEATORS AND TYPE 2

OBJECT MARKERS

= Pavement

surface

Mounting at 4 feet to the bottom
of the chevron is permitted for
chevrons that will not exceed

a height of 6'-6" to the top of
the chevron (sizes 24" x 30" and
smaller)

Pavement

NOTE

Chevrons 30" x 36" and larger shall be
mounted at a height of 7' to the bottom

of the chevron. Chevron sign and ONE
DIRECTION LARGE ARROW sign (W1-9T)shall
be installed per SMD standard sheets and
paid under item 644.

Approximately
40"

2'-0" to 8'-0" or

in front of object
being marked

See general notes 1, 2 and 3.

GENERAL NOTES

1. Place delineators on a section of roadway at a consistent
distance from the edge of pavement.

2. Where a restriction prevents consistent placement from the
pavement edge, place the affected object markers in line
with the innermost edge of the obstruction.

3. When Type 2 object markers and delineators are more than
8'-0" from the edge of the pavement, it may not be possible
to maintain a height of approximately 4'-0". If this is the
case, place the obJect marker or delineator as close to the
desired height as possible.

4. Install all delineators, object markers and barrier reflectors
in accordance with the manufacturer's recommendation.

5. Barrier reflectors should be installed a minimum of 18 inches
above the edge of the pavement surface.

6. Diagonal stripes on Type 3 object markers shall slope down
toward the intended travel lane.

=t

I Texas Department of Transportation

Traffic
Safety
Division
Standard

DELINEATOR &
OBJECT MARKER
INSTALLATION

D & OM(2)-20

FILE dom2-20.dgn_ on: TXDOT |CK TXDOTlm‘/ TXDOT  |ck: TXDOT
@TXDOT August 2004 CONT | SECT 108 HIGHWAY
REVISIONS 6425 90 001 FM 1236
10-09 3'15 DIST COUNTY SHEET NO.
4-10  7-20 HOU FORT BEND 74
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MINIMUM WARNING DEVICES AT CURVES
WITH ADVISORY SPEEDS

Amount by which

Advisory Speed Curve Advisory Speed

DELINEATOR AND CHEVRON
SPACING

DELINEATOR

AND OBJECT MARKER APPLICATION AND SPACING

CONDITION

REQUIRED TREATMENT

MINIMUM SPACING

is less than
Posted Speed

Curve
(35 MPH or more)

Turn
(30 MPH or less)

WHEN DEGREE OF CURVE OR RADIUS IS KNOWN

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
installation of chevrons.

Frwy./Exp. Tangent

RPMs

See PM-series and FPM-series
standard sheets

Frwy./Exp. Curve

Single delineators on right side

See delineator spacing table

Frwy/Exp.Ramp

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

100 feet on ramp tangents

Use delineator spacing table for
ramp curves ("straightway spacing"
does not apply to ramp curves)

25 MPH & more ® RPMs and Chevrons; or ® RPMs and Chevrons

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

Acceleration/Deceleration
Lane

Double delineators (see Detail 3
on D&0OM(4))

100 feet (See Detail 3 on D & OM (4))

Truck Escape Ramp

Single red delineators on both sides

50 feet

SUGGESTED SPACING FOR DELINEATORS
ON HORIZONTAL CURVES

Bridge Rail (steel or
concrete)and Metal
Beam Guard Fence

Bi-Directional Delineators when
undivided with one lane each
direction

Single Delineators when multiple
lanes each direction

Equal spacing (100'max) but
not less than 3 delineators

ONE DIRECTION
LARGE ARROW
SIGN
curve Spacing

Extension of the
centerline of the
tangent section of
approach lane

Concrete Traffic Barrier (CTB)
or Steel Traffic Barrier

Barrier reflectors matching
the color of the edge line

Equal spacing 100" max

Cable Barrier

Reflectors matching the color
of the edge line

Every 5th cable barrier post (up to
100'max)

Guard Rail Terminus/Impact
Head

Divided highway - Object marker on
approach end

Undivided 2-lane 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 (6)

FEET
Dedree . i i Chevron
F Radius 5pa;/ng Spqcmg Spacing
Cuve thrfve CL;:VE' Strafg’/:taway in
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 approach and departure
spacing should include 3 delineators
spaced at 2A. This spacing should be
used during design preparation or when
the degree of curve is known.

Bridges with no Approach
Rail

Type 3 Object Marker (OM-3)
at end of rail and 3 single
delineators approaching rail

See D & OM(5)

Reduced Width Approaches to
Bridge Rail

Type 2 and Type 3 Object
Markers (OM-3) and 3 single
delineators approaching bridge

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)

Culverts without MBGF

Type 2 Object Markers

See Detail 2 on D & OM(4)

Crossovers

Double yellow delineators and RPMs

See Detail 1 on D & OM (4)

Pavement Narrowing
(lane merge) on
Freeways/Expressway

Single delineators adjacent
to affected lane for full
length of transition

100 feet

NOTE DELINEATOR AND CHEVRON
ONE DIRECTION LARGE ARROW (W1-6) sign SPACING
should be located at approximately and
perpendicular to the extension of the WHEN DEGREE OF CURVE OR RADIUS IS NOT KNOWN
centerline of the tangent section of ] ] ] Chevron
approach lane. Advisory | Spacing Spacing S .
. . pacing
Speed in in in
(MPH) Curve Straightaway
SUGGESTED SPACING FOR CHEVRONS Curve
ON HORIZONTAL CURVES A 2xA 5
65 130 260 200
60 110 220 160
Point of Point of 55 100 200 160
curvature \ w V v tangent 50 85 170 160
N \ 45 75 150 120
N b 40 70 140 120
’ g B B8BTS \ 35 60 120 120
B //_\\ & 30 55 110 80
25 50 100 80
20 40 80 80
15 35 70 40

NOTE

At least one chevron pair is installed
beyond the point of tangent in tangent
section.

If the degree of curve is not known,
delineator spacing may be determined
based on the Advisory Speed of the
curve. Use the delineator curve spacing
for each Advisory Speed (MPH).

NOTES

1. Unless indicated otherwise, the delineator or barrier reflector color shall conform
to the color of the pavement edge line on the side of the road where the delineators
or barrier reflectors are placed.

2. Barrier reflectors may be used to replace required delineators.

3. Single red delineators may be mounted on the back side of delineator posts for wrong
way driver applications

=t

I Texas Department of Transportation

Traffic
Safety
Division
Standard

LEGEND DELINEATOR &
é Bi-directional OBJECT MARKER
Delineator PLACEMENT DETAILS

R Delineator

o D & OM(3)-20
FILe: dom3-20.dgn on: TXDOT  [ck: TXDOT [ow: TXDOT [ ex: TXDOT
@TXDOT August 2004 CONT | SECT 108 HIGHWAY

REVISIONS 6425| 90 001 FM 1236

3-15 8-15 DIST COUNTY SHEET NO.
815 7-20 HOU FORT BEND 75
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CROSSOVERS

FREEWAY DELINEATION FOR RAMPS AND
ACCELERATION/DECELERATION LANES

TYPICAL APPLICATION OF
DEAD END BARRICADE

4 Type I-A

RPM's at 20' — Double

spacing —— yellow
delineator

Double [I I:l

yellow
delineator

| — Type II-C-R
RPM's at 10’
spacing

LI |17

DETAIL 1
FOR CULVERTS
WITHOUT MBGF
zgzze';l)/fbiafety [I ol

placed if culvert
headwall is greater
than 20" in length

[I and is less than
ﬁ 15" from travel
\ @ lane or within the
IJl_I IJ_LI clear zone
0

7

1
— === - === = = -7 !
|
|

end treatment
is less than 15'
from travel lane.

————————— r =

0 !

I;L— OM-2 to be
placed if culvert

I] headwall is less

than 15" from

travel lane or

within the clear
zone

DETAIL 3

Spacing of white
delineators for
acceleration or
deceleration lanes

is approximately 100 ft.

| — Ramp tangents-

100" max spacing
Ramp curves-
Use delineator
spacing table
("Straightaway
spacing" does
not apply).
Delineators
should be on
outside of
curve.

<— Dead End

10 ; - - Barricade

Optional type 4
100’ object markers

usual

PS5
Warning devices
as per D & OM(3)
or Additional
devices as L
necessary ==

I
DETAIL 4

TYPICAL DEAD END
BARRICADE INSTALLATION

le 8 |

I I
AN y
AN LN NN Y. (4

max.

AN 1@

—~— Center of
Travel Lanes

NOTES

1. Barricade striping shall be red and white reflective sheeting for all permanent
road closures.

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

3. Type 3 Barricade Supports should be anchored to soil or pavement as described
in compliant Work Zone Traffic Control Devices List, section D.2.f and D.2.g.

DETAIL 5
;’(E Traffic
- Safety
LEGEND I Texas Department of Transportation s",;",’,ﬁ,’gi’d

Bidirectional Delineator

DELINEATOR &
OBJECT MARKER
PLACEMENT DETAILS

Delineator

OoM-3

Z)| Barricade

Sign D & OM(4)-20

S| b [ N [s=f=0 [T

]DETAIL 2 oM=-2 FILE dom4-20.dgn on: TXDOT |cK TXDOTlnw TXDOT  [ck: TXDOT
@TXDOT August 2004 CONT | SECT 108 HIGHWAY
Double Delineator 3-15 revsions 6425| 90 001 FM 1236
7-20 DIST COUNTY SHEET NO.
HOU FORT BEND 76
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WITH

TWO-WAY, TWO LANE ROADWAY

REDUCED WIDTH APPROACH RAIL

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

TWO-WAY, TWO LANE ROADWAY

BRIDGE WITH NO

APPROACH RAIL

See Note 1

25 ft.

\

Equal
spacing

but not
less than
3 total.

Bidirectional
white barrier
reflectors or
delineators

(100" max),

s
=

Type D-SW
delineators

bidirectional é

— X X P X TE

Type D-SW é
delineators

25 ft.

See Note 1

bidirectional

NOTE:

MBGF

VAL

/ See Note 1

25 ft.

Type D-SW

delineators
é bidirectional

0

?— Steel or concrete g
Bridge rail

I

Bidirectional
white barrier
reflectors or
delineators

Equal
spacing

but not
less than
3 total.

Shoulder

—— MBGF

Edge Line
Edge Line

— e X Xk Xk XDE F

Type D-SW
é delineators
bidirectional

25 ft.

Shoulder

See Note 1

1. Terminal ends require reflective
sheeting provided by manufacturer
per D & OM (VIA) or a Type 3
Object Marker (OM-3) in front of
the terminal end.

(100" max),

See Note 1

25 ft.

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

3 bidirectional
white barrier

reflectors or

delineators

25 ft.

See Note 1

=
=
=
=
&
=

=

3

3

=
.0

S

MBGF

Edge Line
Shoulder

Shoulder
Edge Line

NOTE:

/ See Note 1

=
&
&
&

3

3
e
=
=
=
:

;5 25 ft.

1. Terminal ends require reflective

sheeting provided by manufacturer
per D & OM (VIA) or a Type 3
Object Marker (OM-3) in front

of the terminal end.

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

3 bidirectional
white barrier

reflectors or

delineators

25 ft.

See Note 1

3- Type
D-SwW &
delineators
spaced 25'

apart
X

1

One barrier
reflector shall
be placed
directly behind
each OM-3.
The others
will have
equal spacing
(100" max), but
not less than 3
bidirectional
white barrier
reflectors

i
.

3- Type
bsw o
delineators

spaced 25'
apart

X

VAL

PO\

POS

X

r O3

0

Steel or concrete
Bridge rail

0

XTxL

Shoulder

Edge Line

Edge Line

Shoulder

1

3- Type
D-SwW
delineators
spaced 25'
apart

One barrier
reflector shall
be placed
directly behind
each OM-3.
The others
will have
equal spacing
(100" max), but

MY not less than 3
N bidirectional
o white barrier
reflectors
=
R 3- Type
D-SwW
delineators
spaced 25'
S< apart

LEGEND

=t

Bidirectional Delineator

I Texas Department of Transportation

Traffic
Safety
Division
Standard

Delineator

OM-3

omM-2

DELINEATOR &
OBJECT MARKER
PLACEMENT DETAILS

D & OM(5)-20

Terminal End

ﬁ(l-:lm{la@e

Traffic Flow

FILE dom5-20.dgn on: TxDOT |U< TxDOT |mv TxDOT  |ck: TxDOT
@TXDOT August 2015 CONT | SECT J08 HIGHWAY
REVISIONS 6425 90 001 FM 1236
7-20 DIST county SHEET NO.
HOU FORT BEND 77
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Object marker installed
per manufacturer's
recommendations.

1 36" |
o | |
- 6”
12" * Adjust to fit
24" 1 attenuator
36" -1 6" per manufacturer's
_ recommendation, or
" as directed by the
12 6"
Engineer
6"

1 %R

\

10"

10"

2 L minimum

L ]
|
\\ 2 " minimum

12"

1om

2
OBJECT MARKERS SMALLER THAN 3 FT

CEXIT

’ BACK PANEL (OPTIONAL)

%

48"

Variable to match width of |

exit gore sign.

NOTES

NOTES

1.

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

and reflectivity requirement of Department Material Specification DMS 8300.

Background shall be yellow reflective sheeting (Type B or C) and Chevron

shall be black.

* 1. Spacing should be adjusted 2. Object Markers may be fabricated from adhesive backed reflective sheeting
6" to attach through centerline ?pp//ed glrect/y to guardrail end t’reatment, or ap‘p//ed q//’ect/y tov an
) of drum, per attenuator end cap" as per the manufacturer's recommendation. Direct applied
manufacturers recommendation sheeting shall provide a smooth surface and have no wrinkles, air
6" or as directed by the Engineer. bubbles, cuts or tears. A radius at the corners is not required for
direct applied sheeting.
6" Mounting should be flush . . . . . .
36" . with top of attenuator. 3. Object Marker size may be reduced to fit smaller devices. Width of alternating
Minimum size 96" x 24" black and yellow stripes are typically 6". Object Markers smaller than 3ft
6" may have reduced width stripes of a minimum of 2 I".
6" 4. Pop rivets, screws, or nuts and bolts may be used to attach object markers
and reflectors. Holes, slots or other openings may be cut or drilled through
6" object markers to allow cable or other attachments.
5. Object Marker at nose of attenuator is subsidiary to the attenuator. 3(@ gzg;f,
I Texas Department of Transportation Division
6. See D & OM (1-4) for required barrier reflectors. P P Standard
FOR VEHICLE IMPACT
6"
ATTENUATORS
D & OM(VIA)-20
6" FILE domvia20.dgn on: TXDOT |LK TXDOTlDw TXDOT  [ck: TXDOT
@TXDOT December 1989 CONT | SECT J08 HIGHWAY
REVISIONS 6425| 90 001 FM 1236
:49:3? g:[l]; DIST COUNTY SHEET NO.
4-98 7-20 HOU FORT BEND 78
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6:03:31 PM
FILE: H:\TrfSignals\Emma Wango\FM1236 at SH6\FM1236 at SH6 VIVIDS project.dgn

DATE: 3/7/2023

1.ALL TRAFFIC SIGNAL DETECTION DEVICES AND
RELATED COMPONENTS SHALL BE SALVAGED AND
RETURNED TO THE DEPARTMENT’S SIGNAL SHOP AT

6810 OLD KATY ROAD, HOUSTON, TEXAS, BETWEEN 9:00
AM AND 3:00 PM, MONDAY THROUGH FRIDAY.

CAREFULLY REMOVE THE MATERIALS SO THAT THEY

WILL NOT BE MARRED OR DAMAGED. REPLACE

MATERIALS THAT ARE SCARRED, BATTERED OR BROKEN
BY THE CONTRACTOR AT NO EXPENSE TO THE
DEPARTMENT.

2.SEAL ENDS OF ALL CONDUITS WITH DUCT SEAL,
EXPANDABLE FOAM, OR BY OTHER METHODS APPROVED
BY THE ENGINEER. SEAL CONDUIT IMMEDIATELY AFTER
COMPLETION OF CONDUCTOR INSTALLATION AND PULL
TESTS. DO NOT USE DUCT TAPE AS PERMANENT
CONDUIT SEALANT. DO NOT USE SILICON CAULK AS A
CONDUIT SEALANT.

3.CAP SPARE CONDUITS INSTALLED IN POLE
FOUNDATIONS AND GROUND BOXES USING
APPROVED CAPPING DEVICES.

4.MAINTAIN THE INTEGRITY AND FUNCTION OF EACH
EXISTING SIGNALIZED INTERSECTION. ONCE THE
INTEGRITY OR FUNCTION OF THE SIGNAL HAS BEEN
ALTERED, PURSUE THE WORK AT THAT LOCATION
WITHOUT DELAY OR INTERRUPTION TO RESTORE
OPERATION TO ITS ORIGINAL OR FINAL OPERATIONAL
DESIGN.

5.REFER TO TXDOT'S WEBSITE FOR PREQUALIFIED
PRODUCTS LIST REGARDING RADAR DETECTORS,
VIVDS CAMERAS, WIRELESS MAGNETOMETERS,
VEHICLE LED TRAFFIC SIGNAL LAMP UNIT,
SYMBOLIC PEDESTRIAN SIGNAL HEAD, SYMBOLIC
PEDESTRIAN SIGNAL LAMP, ACCESSIBLE PEDESTRIAN
SIGNALS, SIGNAL CONTROLLERS, SIGNAL CABINETS,
BUS INTERFACE UNITS, BATTERY BACKUP UNITS.
CHECK WEBSITE PERIODICALLY FOR CURRENT
UPDATES.

©. THE CONTRACTOR IS RESPONSIBLE FOR THE SIGNAL
CARRYING CAPABILITY AND PERFORMANCE OF THE
CABLE. INSTALL EACH WIRE WITH A LIGHTNING
PROTECTION DEVICE UNLESS OTHERWISE NOTED.

7.FURNISH VIDEO IMAGING VEHICLE DETECTION
SYSTEM (VIVDS) CABLE RECOMMENDED BY
MANUFACTURER OR PURCHASE CABLE FROM THE SAME
MANUFACTURER THAT SUPPLIED/PROVIDED THE
VIVDS EQUIPMENT.

8.FOR VIVDS CAMERA(S) MOUNTED TO LUMINAIRE ARMS,
STRAP THE VIVDS CABLE TO THE LUMINAIRE ARMS
WITH A METAL CABLE STRAP (ALUMINUM OR STAINLESS
STEEL), 3/4-IN MINIMUM WIDTH AND TWO WRAPS AT 8
IN. MAXIMUM SPACING.

9. THE LOCATION OF THE VIVDS DETECTION ZONE IS
APPROXIMATE. THE EXACT LOCATION WILL BE
DETERMINED BY THE ENGINEER AND/OR
DEPARTMENT"S TRAFFIC OPERATIONS SECTION.

10. IF EXISTING GROUND BOXES ARE FOUND TO BE
INSUFFICIENT IN SIZE TO ACCOMMODATE THE PROPOSED
CONDUITS AND CABLES AS SHOWN ON THE PLANS OR IF
THEY HAVE BEEN DAMAGED TO THE EXTENT THEY WILL
NOT ACCOMMODATE THE ADDITIONAL CONDUITS AND
CABLES, REPLACE THE GROUND BOX WITH A NEW GROUND
BOX (SIZE AS REQUIRED) OR INSTALL A NEW GROUND
BOX ADJACENT TO THE EXISTING GROUND BOX AS
APPROVED BY THE ENGINEER. SUCH REPAIR OR
REPLACEMENT IS INCIDENTAL TO ITEM 624, "GROUND
BOX".

11.IF THE ENGINEER IN THE FIELD FINDS THE EXISTING

CONDUITS IN THE SIGNAL POLE FOUNDATION
INADEQUATE TO ACCOMMODATE THE PROPOSED CABLES,
ATTACH A NEW CONDUIT (SIZE AS REQUIRED) TO THE
SIGNAL POLE FOUNDATION. IF ADEQUATE ROOM EXISTS
BETWEEN THE SIGNAL POLE AND THE FOUNDATION,
INSTALL THE CONDUIT UNDER THE SIGNAL POLE. IF
ADEQUATE ROOM DOES NOT EXIST BETWEEN THE SIGNAL
POLE AND THE FOUNDATION, ATTACH THE CONDUIT TO
THE SIGNAL POLE FOR THE PROPOSED CABLES. SUCH
WORK IS CONSIDERED INCIDENTAL TO THE BID ITEM
618, "CONDUIT".
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MATERIALS FOR HIGHWAY TRAFFIC SIGNAL

_— FM 1236

ITEM | coDE DESCRIPTION UNIT
QUANTITY
618 6053 |CONDT (PVC) (SCH 80) (3") LF 5
618 6074 |CONDT (RM) (3") LF >
620 6007 |ELEC CONDR (NO.B8) BARE LF 10
624 6010 |GROUND BOX TY D (162922)W/APRON EA 1
6306 | 6009 |VIVDS PROSR SYS (INSTALL ONLY) EA 1
6306 | 6010 |[VIVDS CAM ASSY (INSTALL ONLY) EA 4
6306 | 6012 [VIVDS CABLING (INSTALL ONLY) LF 505
*VIVIDS COMM/POWER CABLE (14 AWG) (3 CONDR)

*MATERIALS SUBSIDIARY TO PERTINENT L[TEMS

08/24/2023

FM 1236
AT SH36

SUMMARY OF QUANTITIES

(© ze23 | .
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LEGEND A
CLRECTION OF TRAFIC Lo EXISTING TRAFFIC SIGNAL HEADS

EXISTING TRAFFIC SIGNAL POLE
EXISTING LUMINAIRE \
EXISTING TRAFFIC SIGNAL HEAD
EXISTING OVERHEAD ROADWAY SIGN
EXISTING TRAFFIC SIGNAL CONTROLLER
EXISTING GROUND BOX

EXISTING VIVDS CAMERA

EXISTING VIVDS DETECTION ZONE
EXISTING POWER POLE

EXISTING ADVANCE RADAR DETECTION

A,B,C,D,E,F,G,H

/
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z FM 1236

z CALLOUTS AT SH 36

5 EXISTING TRAFFIC SIGNAL POLE WITH LUMINAIRE ARM, VIVDS CAMERA TRAFFIC SIGNAL

© @ (1 EA) (ONLY CAMERA TO BE REMOVED), PTZ CAMERA AND RADAR DETECTOR . EXISTING LAYOUT

~N

— \ PR b 5.

z EXISTING TRAFFIC SIGNAL POLE WITH LUMINAIRE AND VIVDS CAMERA (1 EA) _RE T TEN,

3 (ONLY CAMERA TO BE REMOVED) ;r—f‘.-"' “-f’ml]l o 20 40

o =
=5 Sx % '-,‘,"; SCALE: 1" = 40°
ze EXISTING TRAFFIC SIGNAL POLE WITH LUMINAIRE ARM AND VIVDS CAMERA (1 EA) S A
~ o (ONLY CAMERA TO BE REMOVED) 7 MICHAEL A, OLIVO %
s 4 osTes 2 © 2023
gyl EXISTING TRAFFIC SIGNAL POLE WITH LUMINAIRE, VIVDS CAMERA (1 EA) [ N5 ®
o @ (ONLY CAMERA TO BE REMOVED), METER AND SERVICE DISCONNECT 'lf‘o;;-__é;cr-N;@.-;;\Qf’f

Q S T NS

Ry 7R A e

23 ((E) EXISTING TRAFFIC SIGNAL CONTROLLER WITH BATTERY BACK UP WL Toxas
Q¢ Pf_ Department
SE of Transportation
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LEGEND

DIRECTION OF TRAFFIC FLOW
EXISTING TRAFFIC SIGNAL POLE
EXISTING LUMINAIRE

<=
o
@D——
< EXISTING TRAFFIC SIGNAL HEAD
— EXISTING OVERHEAD ROADWAY SIGN
Ol EXISTING TRAFFIC SIGNAL CONTROLLER
= EXISTING GROUND BOX
P2 ™ EXISTING VIVDS DETECTION ZONE

- OF  EXISTING POWER POLE

\|I|))> EXISTING ADVANCED RADAR DETECTION

b—=—  PROPOSED VIVDS CAMERA
PROPOSED GROUND BOX
— — — PROPOSED CONDUIT TRENCH

CALLOUTS

(PROPOSED VIVDS CAMERA (1 EA))

(PROPOSED VIVDS CAMERA (1 EA))

1:38:41 PM
FILE: H:\TrfSignals\Emma Wango\FM1236 at SH6\FM1236 at SH6 VIVIDS project.dgn

GISRGACES

DATE: 2/24/2023

EXISTING TRAFFIC SIGNAL POLE WITH LUMINAIRE ARM,
(PROPOSED VIVDS CAMERA (1 EA)), PT/Z CAMERA AND RADAR DETECTOR

EXISTING TRAFFIC SIGNAL POLE WITH LUMINAIRE,
(PROPOSED VIVDS CAMERA (1 EA)) METER AND SERVICE DISCONNECT

VIVDS CAMERA

EXISTING TRAFFIC SIGNAL POLE WITH LUMINAIRE AND VIVDS CAMERA

EXISTING TRAFFIC SIGNAL POLE WITH LUMINAIRE ARM AND VIVDS CAMERA

VIVDS CAMERA

EXISTING TRAFFIC SIGNAL CONTROLLER WITH BATTERY BACK UP

EXISTING TRAFFIC SIGNAL HEADS A

% . 108793 [ ¢

% &

i ldeensD 67
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03/01/2023

FM 1236

AT SH 36
TRAFFIC SIGNAL
PROPOSED LAYOUT

0 20 40
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VIVDS CAMERA DETECTION CHART

VvCi1 DESIGNATED FOR SOUTHBOUND APPROACHING VEHICLES (SH 36)
vC2 DESIGNATED FOR WESTBOUND APPROACHING VEHICLES (FM 1236)
VC3 DESIGNATED FOR NORTHBOUND APPROACHING VEHICLES (SH 36)
VC4 DESIGNATED FOR EASTBOUND APPROACHING VEHICLES (FM 1236)

CONDUIT AND CONDUCTOR RUNS

CONDUIT (618) CONDUCTORS (620) VIVDS (6306)

PVC RM GROUND VIVDS

RUN NO. #14/3C

3" (SCHD 80) 3" #8 BARE ( 1000 FT or less)
(6053) (6074) (6007) (Subsidiary)
NO. TRENCH NO. LENGTH NO. LENGTH NO. LENGTH

EA LF EA LF EA LF EA LF
1 1 5 1 5 1 5
2 1 5 1 5 1 5
3 2 75
4 1 90
5 1 90
Pole A 4 20
Pole B 1 20
Pole C 1 20
Pole D 1 20
TOTAL (LF) 5 5 10 480
EST. TOTAU 10 10 15 | 505

FILE: H:\TrfSignals\Emma Wango\FM1236 at SH6\FM1236 at SH6 VIVIDS project.dgn

DATE: 2/24/2023 2:04:50 PM

03/01/2023

FM 1236

AT SH 36
TRAFFIC SIGNAL
PROPOSED LAYOUT

SHEET 2 OF 2
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GENERAL NOTES FOR ALL ELECTRICAL WORK

1. The location of all conduits, junction boxes, ground boxes, and electrical services is
diagrammatic and may be shifted to accommodate field conditions.

2. Provide new and unused materials. Ensure that all materials and installations comply with
the applicable articles of the National Electrical Code (NEC), TxDOT standards and
specifications, National Electrical Manufacturers Association (NEMA), and are listed by
Underwriters Laboratories (UL) or a Nationally Recognized Testing Lab (NRTL). NRTLs such
as Canadian Standard Association (CSA), Intertek Testing Services NA Inc., or FM Approvals
LLC can be considered equivalent to UL. Where reference is made to NEMA listed devices,
International Electrotechnical Commission (IEC) listed devices will not be considered an
acceptable equal to a NEMA listed device. Acceptable devices may have both a NEMA and IEC
listing. Faulty fabrication or poor workmanship in any material, equipment, or installation
is justification for rejection. Replace or reinstall rejected material or equipment at no
additional cost to the Department.

3. Miscellaneous nuts, bolts and hardware, except for high strength bolts, may be stainless
steel when plans specify galvanized, provided the bolt size is Y in. or less in diameter.

4. Provide the following test equipment as required by the Engineer to confirm compliance with
the contract and the NEC: voltmeter, ammeter, megohm meter (1000 volt DC), ground resistance
tester, torque wrenches, and torque screwdrivers. Ensure all equipment has been properly
calibrated within the last year. Provide calibration certification to the Engineer upon
request. Operate test equipment during inspection as requested by the Engineer.

5. Install grounding as shown on the plans and in accordance with the NEC. Ensure all metallic
conduits; metal poles; luminaires; and metal enclosures are bonded to the equipment grounding
conductor. Provide stranded bare copper or green insulated grounding conductors. Ground rods,
connectors, and bonding jumpers are subsidiary to the various bid items.

6. When required by the Engineer, notify the Department in writing of materials from the
Material Producers List (MPL) intended for use on each project. Prequalified materials are
listed on the MPL on TxDOT's website under "Roadway lllumination and Electrical Supplies."
No substitutions will be allowed for materials on this list.

CONDUIT
A. MATERIALS

1. Provide conduit, junction boxes, fittings, and hardware as per TXDOT Departmental Material
Specification (DMS) 11030 "Conduit" and Item 618 "Conduit" of TxDOT's "Standard Specifications
For Construction And Maintenance Of Highways, Streets, And Bridges," latest edition. Provide
conduits listed under ltem 618 on the MPL under "Roadway lllumination and Electrical Supplies."
Provide conduit types according to the descriptive code or as shown on the plans. Do not
substitute other types of conduits for those shown. Provide liquidtight flexible metal conduit
(LFMC) when flexible conduit is called for on galvanized steel rigid metallic conduit (RMC)
systems. Provide liquidtight flexible nonmetallic conduit (LFNC) when flexible conduit is
called for on polyvinyl chloride (PVC) systems.

2. Provide galvanized steel RMC for all exposed conduits, unless otherwise shown on the plans.
Properly bond all metal conduits.

3. Unless otherwise shown on the plans, provide junction boxes with a minimum size as shown in
the following table, which applies to the greatest number of conductors entering the box
through one conduit with no more than four conduits per box. When a mixture of conductor
sizes is present, count the conductors as if all are of the larger size. For situations
not applicable to the table, size junction boxes in accordance with NEC.

AWG | 3 CONDUCTORS 5 CONDUCTORS 7 CONDUCTORS
#1 | 10" x10"x4" 12"x 12" x 4" 16" x 16" x 4"

#2 8"x8"x 4" 10" x 10" x 4" 12" x 12" x 4"

#4 8" x8"x 4" 10" x 10" x 4" 10" x 10" x 4"

#6 8"x8"x 4" 8"x8"x 4" 10" x 10" x 4"

#8 8"x8"x 4" 8"x8"x 4" 8" x8"x4"

4. Junction boxes with an internal volume of less than 100 cu. in. and supported by
entering raceways must have threaded entries or hubs identified for the intended
purpose and supported by connection of two or more rigid metal conduits. Secure
conduit within 3 ft. of the enclosure or within 18 in. of the enclosure if all
conduit entries are on the same side. Mechanically secure all junction boxes with

8. Provide PVC elbows in PVC conduit systems, unless otherwise shown on the plans. Use only
a flat, high tensile strength polyester fiber pull tape for pulling conductors through
the PVC conduit system. When galvanized steel RMC elbows are specifically called for in
the plans and any portion of the RMC elbow is buried less than 18 in., ground the RMC
elbow by means of a grounding bushing on a rigid metal extension. Grounding of the rigid
metal elbow is not required if the entire RMC elbow is encased in @ minimum of 2 in. of
concrete. PVC extensions are allowed on these concrete encased rigid metal elbows. RMC or
PVC elbows are subsidiary to various bid items.

©

When required, provide High-Density Polyethylene (HDPE) conduit with factory installed internal
conductors according to ltem 622 "Duct Cable." At the Contractor's request and with approval by

the Engineer, substitute HDPE conduit with no conductors for bored schedule 40 or schedule 80 PVC
conduit bid under Item 618. Ensure bored HDPE substituted for PVC is schedule 40 and of the same
size PVC called for in the plans. Ensure the substituted HDPE meets the requirements of ltem 622,
except that the conduit is supplied without factory-installed conductors. Make the transition of

the HDPE conduit to PVC (or RMC elbow when required) at the bore pit. Provide conduit of the size
and schedule as shown on the plans. Do not extend substituted conduit into ground boxes or
foundations. Provide PVC or galvanized steel RMC elbows as called for at all ground boxes and
foundations.

10. Use two-hole straps when supporting 2 in. and larger conduits. On electrical service poles,
properly sized stainless steel or hot dipped galvanized one-hole standoff straps are allowed on
the service riser conduit.

B. CONSTRUCTION METHODS

1. Provide and install expansion joint conduit fittings on all structure-mounted conduits at
the structure's expansion joints to allow for movement of the conduit. In addition, provide
and install expansion joint fittings on all continuous runs of galvanized steel RMC conduit
externally exposed on structures such as bridges at maximum intervals of 150 ft. When
requested by the project Engineer, supply manufacturer's specification sheet for expansion
joint conduit fittings. Repair or replace expansion joint fittings that do not allow for
movement at no additional cost to the Department. Provide the method of determining the
amount of expansion to the Engineer upon request. Do not use LFMC or LFNC as a substitute
for the required expansion conduit fittings.

2. Space all conduit supports at maximum intervals of 5 ft. Install conduit spacers when
attaching metal conduit to surface of concrete structures. See "Conduit Mounting Options"
on ED(2). Install conduit support within 3 ft. of all enclosures and conduit terminations.

3. Do not attach conduit supports directly to pre-stressed concrete beams except as shown
specifically in the plans or as approved by the Engineer.

4. Unless otherwise shown on the plans, jack or bore conduit placed beneath existing roadways,
driveways, sidewalks, or after the base or surfacing operation has begun. Backfill and
compact the bore pits below the conduit per Item 476 "Jacking, Boring, or Tunneling Pipe
or Box" prior to installing conduit or duct cable to prevent bending of the connections.

5. When placing conduit in the sub-grade of new roadways, backfill all trenches with excavated
material unless otherwise noted on the plans. When placing conduit in the sub-base of
new roadways, backfill all trenches with cement-stabilized base as per requirements of
Items 110 "Excavation", 400 "Excavation and Backfill for Structures", 401 "Flowable
Backfill", 402 "Trench Excavation Protection", and 403 "Temporary Special Shoring."

6. Provide and place warning tape approximately 10 in. above all trenched conduit as per ltem 618.

7. During construction, temporarily cap or plug open ends of all conduit and raceways immediately
after installation to prevent entry of dirt, debris and animals. Temporary caps constructed of
durable duct tape are allowed. Tightly fix the tape to the conduit opening. Clean out the
conduit and prove it clear in accordance with Item 618 prior to installing any conductors.

8. Ensure conduit entry into the top of any enclosure is waterproof by installing conduit sealing
hubs or using boxes with threaded bosses. This includes surface mounted safety switches, meter
cans, service enclosures, auxiliary enclosures and junction boxes. Grounding bushings on water
tight sealing hubs are not required.

9. Fit the ends of all PVC conduit terminations with bushings or bell end fittings. Provide and
install a grounding type bushing on all metal conduit terminations.

10. Install a bonding jumper from each grounding bushing to the nearest ground rod, grounding lug,
or equipment grounding conductor. Ensure all bonding jumpers are the same size as the equipment
grounding conductor. Bonding of conduit used as a casing under roadways for duct cable is not
required, if the duct extends the full length through the casing.

11. At all electrical services, install a 6 AWG solid copper grounding electrode conductor.

§® Traffic
= Operations

an internal volume greater than 100 cu. inches. I.’.exas Department of Transportation stlﬁ\;lﬂg:ld
. . . . . 12. Place conduits entering ground boxes so that the conduit openings are between 3 in. and 6 in.
5. Provide hot dipped galvanized cast iron or sand cast aluminum outlet boxes for from the bottom of the box. See the ground box detail on sheet ED(4).
junction boxes containing only 10 AWG or 12 AWG conductors. Do not use die cast
aluminum boxes. Size outlet boxes according to the NEC. 13. Seal ends of all conduits with duct seal, expandable foam, or by other methods approved by
. . . . . . the Engineer. Seal conduit immediately after completion of conductor installation and pull I I
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junction boxes made from galvanized steel sheeting, listed and approved for outdoor CON D U ITS & N OTES
use, unless otherwise noted on the plans. Size all galvanized steel junction boxes 14. File smooth the cut ends of all mounting strut and conduit. Before installing, paint the field
in accordance with the NEC. Provide junction boxes for IMC conduit systems that meet cut ends of all mounting strut and RMC (threaded or non-threaded) with zinc rich paint (94% or
the same requirements for junction boxes used with RMC systems. more zinc content) to alleviate overspray. Use zing rich paint to touch up galvanized material E D 1 1 4
) - ) ) as allowed under Item 445 "Galvanizing." Do not paint non-galvanized material with a zinc rich ( )'
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ELECTRICAL CONDUCTORS
A. MATERIAL INFORMATION

1. Provide Type XHHW insulated conductors in accordance with Departmental Material
Specification (DMS)11040 "Conductors" and Item 620 "Electrical Conductors." Provide
conductors as listed on the Material Producers List (MPL) on the Department web site
under "Roadway lllumination and Electrical Supplies" Item 620. Color code insulated
conductors in conformance with the NEC. Identify grounded (neutral) conductors with
white insulation. Identify grounding conductors (ground wires) with green insulation
or bare conductors. Identify ungrounded (hot) conductors with any color insulation
except green, white, or gray. Keep color scheme consistent throughout the wiring
system. Identify conductors 6 American Wire Gauge (AWG) and smaller by continuous
color jacket. Identify electrical conductors 4 AWG and larger by continuous color
jacket or by colored tape. When identifying conductors with colored tape, mark at
least 6 in. of the conductor's insulation with half laps of tape.

2. Provide a solid copper 6 AWG grounding electrode conductor to bond the electrical
service equipment to the concrete encased grounding electrode or the ground rod at
the service location. Connect the grounding electrode conductor to the ground rod
with a UL listed connector in accordance with DMS 11040. Connect the grounding
electrode conductor to the concrete encased grounding electrode as shown in the
plans.

3. Where two or more circuits are present in one conduit or enclosure, permanently
identify the conductors of each branch circuit by attaching a non-metallic tag
around both circuit conductors at each accessible location. Provide tags with
two straps, large enough to indicate circuit number, letter, or other
identification as shown in the plans. Print circuit identification on the tag
with a permanent marker.

4. Use listed compression or screw type pressure connectors, terminal blocks, or
split bolt connectors for splicing as specified in DMS 11040. Use hot melt
adhesive tape to fill the gap and seal the ends of heat shrink tubing. Provide
UL listed gel-filled insulating splice covers. Splicing materials, insulating
materials, breakaway disconnects, splice covers, and fuse holders are
subsidiary to various bid items.

B. CONSTRUCTION METHODS

1. Use only a flat, high tensile strength polyester fiber pull tape for pulling
conductors through the conduit system. After installing conductors in conduit,
perform conductor pull test. If a conductor cannot be freely pulled, make any
needed alterations or repairs at no additional cost to the department. Perform
insulation resistance tests in accordance with Item 620. Coordinate with the
Engineer to witness the tests.

2. Leave 2 ft. minimum, 3 ft. maximum length for each conductor up to the splice in
ground boxes. Leave 3 ft. minimum, 4 ft. maximum length of conductor in ground
boxes when pulled through with no splice. Leave 1 ft. minimum, 1.5 ft. maximum
length of conductor at enclosures, weatherheads and pole bases.

3. Make splices only in junction boxes, ground boxes, pole bases, or electrical
enclosures and use only listed compression or screw type pressure connectors,
terminal blocks, or split bolt connectors. Insulate splices with heavy wall
heat shrink tubing or gel-filled insulating splice covers to provide a
watertight splice. Overlap conductor insulation with heat shrink tubing a
minimum of 2 in. past both sides of the splice. Where heat shrink tubing
may not shrink sufficiently to provide a watertight seal around the individual
conductors, prior to heating the tubing, increase the diameter of the conductor
insulation using hot melt adhesive tape to provide a watertight seal between
the individual conductors and the heat shrink tubing. Ensure the tape extends
past the heat shrink tubing. Use hot melt adhesive tape to fill the gap and
seal the ends of heat shrink tubing. Heat shrink tubing that appears to have
been burned, or overheated, is considered defective and must be replaced.

4. Size and install gel-filled insulating splice covers according to
manufacturer's specifications when used in place of heat shrink tubing.

5. Wire nuts with factory applied waterproof sealant may be used for 8 AWG or
smaller conductors in above ground junction boxes, but not in pole bases or
ground boxes. Install wire nuts in an upright position to prevent the
accumulation of water.

6. Support conductors in illumination poles with a J-hook at the top of the pole.

7. When terminating conductors, remove the insulation and jacketing material without
nicking the individual strands of the conductor. Conductors with nicked individual
conductor strands or removed strands will be considered damaged.

8. Replace conductors and cables that are damaged beyond repair or that fail an
insulation resistance test at no additional cost to the department.

9. Do not repair damaged conductors with duct tape, electrical tape, or wire nuts.
Use only approved splicing methods.

10. Do not terminate more than one conductor under a single connector, unless the
connector is rated for multiple conductors. Do not exceed the pressure connector's
listing for maximum number and size of conductors allowed.

11. Install breakaway connectors on conductors bid under Item 620 whenever those
conductors pass through a breakaway support device. Follow manufacturer's
instructions when terminating conductors to breakaway connectors. Properly torque
threaded connections. Proper terminations are critical to the safe operation of
breakaway devices. Trim waterproofing boots on breakaway connectors to fit snugly
around the conductor to ensure waterproof connection. Only one conductor may enter
a single opening in a boot. Provide waterproof boots with the correct number of
openings. Leave unused openings factory sealed. Use prequalified breakaway connectors
as shown on the MPL.

12. Provide and install a separate stranded equipment grounding conductor
(EGC) in all conduits that contain circuit wiring of 50 volts or more.
Unless shown elsewhere, size the EGC to be the same size as the largest
current carrying conductor contained in the conduit. Ensure all EGCs
are bonded together at every accessible location. For traffic signal
installations, provide a minimum size 8 AWG EGC. The EGC is paid for
under Item 620.

C. TEMPORARY WIRING

1. Install temporary conductors and electrical equipment in accordance with
the NEC article "Temporary Installations" and Department standard sheets.

2. Provide a ground fault circuit interrupter (GFCI) for power outlets for
portable electrical equipment, power tools, ice machines, ice storage bins
and refrigerators located outdoors at grade. GFCI may be any one of the
following: molded cord and plug set, receptacle, or circuit breaker type.

3. Use listed wire nuts with factory applied sealant for temporary wiring
where approved.

4. Enclose conductor splices within a listed enclosure or ground box, or ensure
the splices are more than 10 ft. above grade vertically and more than 5 ft.
horizontally from any metal structure. Where installing temporary conductors
in areas subject to vehicle traffic or mobile construction equipment, ensure
the vertical clearance to ground is at least 18 ft. when measured at the
lowest point. Ground messenger wires that support power conductors in
conformance with the NEC.

5. Protect and when necessary repair any existing electrical conduits uncovered
during the construction process in a timely manner and in conformance with
the NEC.

GROUND RODS & GROUNDING ELECTRODES
A. MATERIAL INFORMATION

1. Provide and install a grounding electrode at electrical services. Provide
ground rods according to DMS 11040 and the plans. Larger diameter or longer
length rods may be called for in some specific locations, see the individual
plans sheets. Concrete encased grounding electrodes may be called for in
specific locations including electrical service, see individual plan sheets.

B. CONSTRUCTION METHODS

1. Furnish auxiliary ground rods for lightning protection and install in soil,
concrete, or both, as called for in the plans. For ground rods installed
in concrete, ensure the connection of the conductor to the ground rod is
readily accessible for inspection or repairs. For ground rods installed in
soil, ensure that the upper end is between 2 to 4 in. below finished grade.

2. Do not place ground rods in the same drilled hole as a timber pole.

3. Install ground rods so the imprinted part number is at the upper end of
the rod.

4. Remove all non-conductive coatings such as concrete splatter from the rod
at the clamp location.

5. Route all conductors as short and straight as possible for connection to
lightning protection ground rods. When a bend is required, ensure a minimum
radius bend of four inches for these conductors.

6. Unless otherwise called for in the plans, protect grounding electrode
conductors with non-metallic conduit. When protecting grounding electrode
conductors with metal conduit, provide and install a grounding type bushing
and properly sized bonding jumper on each end of the metal conduit.

7. Written authorization is required before installing a ground rod in a
horizontal trench for rocky soil or a solid rock bottom.

Snap-lock,
molded clamp

See through
molded cover

Listed Screw Type

Set Screw/Lug yvilh ggl-filled_
for making insulating splice
connections cover

( Y ( A

SPLICE OPTION 3
Listed Screw Type

Seal between
conductors with

hot melt adhesive gﬁ:;k Hé’lz melt "C" clamp
tape. Tape to Tube adhesive type connector
extend past end tape
of tubing by
b"to B"
Increase
insulation
diameter with
hot melt
adhesive tape.
Tape to extend
2" Min. 2" Min. pas"( end of
tubing by
overlap overlap b"to B"
SPLICE OPTION 1
Compression Type
Seal between Heat
conductors with Shrink
hot melt adhesive Hot melt Tube
tape. Tape to adhesive
extend past end tape Split bolt
of tubing by /—
b"to B"
Increase
Wrap split bolt A A insulation
connector with W —— it diameter with
hot melt adhesive hot melt
tape to protect adhesive tape.
heat shrink from 2" Min. 2" Min. Tape to extend
sharp edges overlap overlap past end of
tubing by
b"to B"

SPLICE OPTION 2
Split Bolt Type
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No.3
Reinforcing No. 3 "
el Reinforcing ero 10 GROUND BOXES
7 stee! _\ (typ) A. MATERIALS
— === _ _ _ ____ l«— Class A SIS :
/ 10"(typ) \ Cor?crete A_pr%n ) 1. Provide polymer concrete ground boxes measuring 16x30x24 in. (WxLxD) or smaller in
I I (when required) Apron-Full accordance with Departmental Material Specification (DMS) 11070 "Ground Boxes" and
A | 10" Grounding Depth of box Item 624 "Ground Boxes."
| (typ) A bushing for
L | RMC. Bell end 2. Provide Type A, B, C, D, and E ground boxes as shown in the plans, and as listed on
sr-_-—-—F=-0O -z I11= fitting for 9" Aggregate the Material Producers List (MPL) on the Department web site under "Roadway lllumination
: " PVC (4) fill (3) and Electrical Supplies," ltem 624.
| ! Ground 3. Ensure ground box cover is correctly labeled in accordance with DMS 11070.
| box
| . ) . . .
.l | Conduit or el 4. Provide larger ground boxes in accordance with ltem 624 and as shown in the plans.
{ 2" on duct cable
—_ - — — — — — * J B. CONSTRUCTION METHODS
1. Remove all gravel and dirt from conduit. Cap all conduits prior to placing aggregate
1 and setting ground box. Provide Grade 3 or 4 coarse aggregate as shown on Table 2 of
Item 302 "Aggregates for Surface Treatments." Ensure aggregate bed is in place and at
PLAN VIEW SECTION A -A Iae;;rtef;;rzzhes deep, prior to setting the ground box. Install ground box on top of
APRON FOR GROUND BOX 2. Cast ground box aprons in place. Reinforcing steel may be field bent. Ensure the depth
of concrete for the apron extends from finished grade to the top of the aggregate bed
under the box. Ground box aprons, including concrete and reinforcing steel, are
subsidiary to ground boxes when called for by descriptive code.
(1) Uniformly space ends of conduits within the ground box. Position ends of conduits so
that ground box walls do not interfere with the installation of grounding bushings 3. Keep bolt holes in the box clear of dirt. Bolt covers down when not working in ground
or bell end fittings. boxes.
(2) Maintain sufficient space between conduits to allow for proper installation of bushing. 4. Install all conduits and ells in a neat and workmanlike manner. Uniformly space
conduits so grounding bushings and bell end fittings can easily be installed.
(3) Place aggregate under the box, not in the box. Aggregate should not encroach on the
interior volume of the box. 5. Temporarily seal all conduits in the ground box until conductors are installed.
(4) Install a grounding bushing on the upper end of all RMC terminating in a ground box. 6. Permanently seal conduits immediately after the completion of conductor installation
Ground RMC elbows when any part of the elbow is less than 18 in. below the bottom of and pull tests. Permanently seal the ends of all conduits with duct seal, expandable
the ground box. Install a PVC bushing or bell end fitting on the upper end of all PVC foam, or other method as approved. Do not use duct tape as a permanent conduit sealant.
conduits terminating in a ground box. Do not use silicone caulk as a sealant.
7. When a ground rod is present in a ground box, bond all equipment grounding conductors
together and to the ground rod with listed connectors.
8. When a type B or D ground box is stacked to meet volume requirements, it is allowable
to cut an appropriately sized hole for conduit entry in the side wall at least 18 inches
below grade.
GROUND BOX DIMENSIONS 9. If an existing ground box in the contract has a metal cover, bond the cover to the
equipment grounding conductor with a 3 ft. long stranded bonding jumper the same size
as the grounding conductor. The bonding jumper is subsidiary to various bid items.
TYPE OUTSIDE DIMENSIONS (INCHES) Verify existing ground boxes with metal covers are shown on the plans, with notes
(Width X Length X Depth) fully describing the work required.
10. If other ground boxes with metal covers are within the project limits but are not part
A 12X23 X1 of the contract, the Engineer may direct the Contractor to bond the metal covers,
identifying the specific boxes in writing. This work will be paid for separately.
12X 23X 22
11. Bond metal ground box covers to the grounding conductor with a tank ground type lug.
C 16 X29 X 11
D 16 X 29 X 22
E 12X 23 X 17
Hole for %"
bolt with
GROUND BOX COVER DIMENSIONS polt v — ’ — Traffic
Operations
for head l T D tment of Tr fati Division
DIMENSIONS (|NCHES) i ) _ _ exas Depariment or Iransporiation Standard
TYPE J K P i i
H [ J K L M N P " f | |
I 1
A, B&E 23 B 23 13 b 13 7 990 50b 1b 2 —
36 |13 % For coverogo ; 2 ELECTRICAL DETAILS
C&D 30 Y 30 B 17 % 17 B 13 B 6 b 1b 2 and labeling
z requirements. GROU ND BOXES
See DMS 11070
PLAN VIEW END SIDE

ED(4)-14

GROUND BOX COVER FILE edd-14.dgn o TxDOT  [ok: TXDOT [ow: TXDOT  [ex: TxDOT
©T xDOT October 2014 CONT [SsECT JoB HIGHWAY
REVISIONS 6425 | 90 001 FM 1236
DIST COUNTY SHEET NO.
HOU FORT BEND 86
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NOTES FOR VIDEO DETECTION:

1. INSTALL VIDEO DETECTION PROCESSOR
UNIT INSIDE CONTROLLER CABINET.

2. INSTALL VIDEO DETECTION CAMERA &
BRACKET AS DETAILED OR AS DIRECTED
BY THE VIDEO DETECTION SUPPLIER.

3. MOUNT CAMERAS AS FAR OVER THE
ROADWAY AS POSSIBLE.

4, USE ¥ IN. STAINLESS STEEL BANDING
MATERIAL TO INSTALL CAMERA MOUNTS.

5. AIM CAMERA SO THAT HORIZON IS NOT
VISIBLE IN THE FIELD OF VIEW.

6. INSTALL CAMERA ENCLOSURE ASSEMBLY
SO THAT IT CAN ROTATE AFTER
INSTALLATION TO PROVIDE PROPER
AL IGNMENT.

7. PROVIDE WATER TIGHT CABLE ENTRY
AND EXIT POINTS IN THE MAST ARM
AND/OR POLES.

8. FOR VIVDS COAX AND POWER CABLES
ATTACHED TO LUMINAIRE ARM, PROVIDE
A METAL CABLE STRAP (ALUMINUM OR
STAINLESS STEEL), 374-IN MINIMUM WIDTH
AND TWO WRAPS AT 8 IN. MAXIMUM SPACING.

% 4 FT. PIPE EXTENSION WHEN
MOUNTED ON TRAFFIC SIGNAL
MAST ARM.

i
|

|

|

|

|

|

: %%  YIN. (MIN) STAINLESS

| STEEL BANDING 2 PLACES MIN.
|

|

|

|

|

|

|

|

¥ %% ENTRY INTO STEEL POLE

OR CONDUIT WEATHERHEAD
ON WOOD POLE

TWO SET SCREWS

SEE NOTE # 8

STEEL
STRAIN OR
WOOD_POLE

N\ x x %

LUMINATRE ARM MOUNT

STEEL
STRAIN OR
WOOD POLE % %
SUNSHIELD 4— 577///-
I\
CAMERA HOUSING - x % %
POLE MOUNT

BAND MOUNT BRACKET DETAIL

TRAFFIC STGNAL
MAST ARM e

CAMERA ASSEMBLY CONSISTS OF
CAMERA, LENS, ENCLOSURE, SUNSHIELD
AND BRACKET ASSEMBLY.

%% USE WATER TIGHT
CONNECTION
DRIP LOOP
SUNSHIELD
CAMERA HOUSING *

SIDE VIEW

=% Texas Department of Transportation
l Houston District

SIGNAL DETAILS/STANDARDS
VIVDS CAMERA
MOUNTING DETAILS

vC/MD

FILE: DN: | CK: ‘ Dw: ‘ CK:

©TxDOT 2010 DIST |FED REG PROJECT NO. SHEET

REVISIONS HOU| 6 6425-90—001 87
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This SWP3 has been developed in accordance with TxDOT
policy for projects disturbing less than 1 acre of soil, and not
part of a larger common plan of development.

For all projects with any soil disturbing activities, TxDOT will
maintain a SWP3 with all pertinent records, correspondence,
environmental documents, etc. at the project field office. If
no field office is available, then this SWP3 shall be kept at
the appropriate TXxDOT Area Office.

This SWP3 is consistent with requirements specified in
applicable stormwater plans, and the project's environmental
permits, issues, and commitments (EPICs).

1.0 SITE/PROJECT DESCRIPTION FM 1236

1.1 PROJECT CONTROL SECTION JOB (CSJ):
6425 90 001

STORMWATER POLLUTION PRVENTION PLAN (SWP3):

1.8 PROJECT SPECIFIC LOCATIONS (PSLs):

PSLs must be depicted on the Environmental Layout Sheets
in Attachment 1.2 of this SWP3. PSLs may be identified during
preconstruction meetings or during the construction

process. Please choose from the options below:

[ PSLs determined during preconstruction meeting

[ PSLs determined during construction

[0 No PSLs planned for construction

Type Sheet #s

N/A N/A

1.2 PROJECT LIMITS:
From:_FM 442

To:___SH 36

1.3 PROJECT COORDINATES:
BEGIN: (Lat)_29120'26.51" N __,(Long)__95"51'09.37" W

END: (Lat)_29724'07.27"N__,(Long)_ 95"50'05.64" W

1.4 TOTAL PROJECT AREA (Acres): _66.01 AC

1.6 NATURE OF CONSTRUCTION ACTIVITY:
BASE REPAIR, PLANING, ACP OVERLAY AND

1.5 TOTAL AREA TO BE DISTURBED (Acres): 0.00 AC

PAVEMENT MARKING

1.7 MAJOR SOIL TYPES:

Soil Type Description

Lake Charles, Edna
and Bernard Enda

Lake Charles clay, Edna Loam and
Bernard Enda complex

All off-ROW PSLs required by the Contractor are the Contractor’s
responsibility. The Contractor shall secure all permits required

by local, state, federal laws for off-ROW PSLs. The contractor
shall provide diagrams, areas of disturbance, acreage, and
BMPs for all off-ROW PSLs within one mile of the project.

1.9 CONSTRUCTION ACTIVITIES:

(Use the following list as a starting point when developing the

Construction Activity Schedule and Ceasing Record in

Attachment 2.3.)

X Mobilization

X Install sediment and erosion controls

{1 Blade existing topsoil into windrows, prep ROW, clear and grub

[l Remove existing pavement

(1 Grading operations, excavation, and embankment

1 Excavate and prepare subgrade for proposed pavement
widening

1 Remove existing culverts, safety end treatments (SETs)

X Remove existing metal beam guard fence (MBGF), bridge rail

X Install proposed pavement per plans

1 Install culverts, culvert extensions, SETs

X Install mow strip, MBGF, bridge rail

1 Place flex base

01 Rework slopes, grade ditches

7 Blade windrowed material back across slopes

I Revegetation of unpaved areas

| Achieve site stabilization and remove sediment and
erosion control measures

] Other:

| Other:

| Other:

1.10 POTENTIAL POLLUTANTS AND SOURCES:
" Sediment laden stormwater from stormwater conveyance over
disturbed area

LI Fuels, oils, and lubricants from construction vehicles, equipment,

and storage

L Solvents, paints, adhesives, etc. from various construction
activities

' Transported soils from offsite vehicle tracking

X Construction debris and waste from various construction
activities

7 Contaminated water from excavation or dewatering pump-out
water

"1 Sanitary waste from onsite restroom facilities

[0 Trash from various construction activities/receptacles

[ Long-term stockpiles of material and waste

0 Other:

[ Other:

L Other:

1.11 RECEIVING WATERS:
Receiving waters must be depicted on the Environmental Layout

Sheets in Attachment 1.2 of this SWP3. Include Segment # for
receiving waters.

Tributaries Classified Waterbody

San Bernard River

Buffalo Creek (Segment #1302)

* Add (*) for impaired waterbodies with pollutant in ().

1.12 ROLES AND RESPONSIBILITIES: TxDOT

X Development of plans and specifications

X Perform SWP3 inspections

X Maintain SWP3 records and update to reflect daily operations
| Other:

7] Other:

1.13 ROLES AND RESPONSIBILITIES: CONTRACTOR

X Day To Day Operational Control

X Maintain schedule of major construction activities
X Install, maintain and modify BMPs

1 Other:

7] Other:

»0
. 0/\ []CENSE‘)
W fsiom‘a“(’
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02/08/2023
STORMWATER POLLUTION

PREVENTION PLAN (SWP3)
(Less Than 1 Acre)
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STORMWATER POLLUTION PRVENTION PLAN (SWP3):

2.0 BEST MANAGEMENT PRACTICES (BMPs)
AND CONTROLS, INSPECTION, AND
MAINTENANCE

The Contractor shall be the responsible party for implementing
the BMPs described herein and for complying with the SWP3
for control of erosion and sedimentation during day-to-day
operations. The Contractor shall implement changes to this
SWP3 approved by TxDOT within the times specified in this
SWP3 or the CGP.

2.1 EROSION CONTROL AND SOIL
STABILIZATION BMPs:

~

Protection of Existing Vegetation
Vegetated Buffer Zones

Soil Retention Blankets

Geotextiles

Mulching/ Hydromulching

Soil Surface Treatments

Temporary Seeding

Permanent Planting, Sodding or Seeding
Biodegradable Erosion Control Logs
Rock Filter Dams/ Rock Check Dams

Vertical Tracking

Interceptor Swale

Riprap

Diversion Dike

Temporary Pipe Slope Drain
Embankment for Erosion Control
Paved Flumes

Other:

Other:

Other:

Other:

O oo oooooo -
B v

OO oo oogoo
L OoDooogooo g

2.2 SEDIMENT CONTROL BMPs:
T/IP

O
0

Biodegradable Erosion Control Logs
Dewatering Controls

Inlet Protection

Rock Filter Dams/ Rock Check Dams
Sandbag Berms

Sediment Control Fence

Stabilized Construction Exit

Floating Turbidity Barrier

Vegetated Buffer Zones

Vegetated Filter Strips

Other:

Other:

Other:

Other:

I e I O o B O
N e Y Y A Ay I

Refer to the Environmental Layout Sheets/ SWP3 Layout Sheets
located in Attachment 1.2 of this SWP3

2.3 PERMANENT CONTROLS:

(Coordinate post-construction BMPs with appropriate TXDOT
maintenance sections.)

BMPs To Be Left In Place Post Construction:

Stationing

Type From To

N/A

Refer to the Environmental Layout Sheets/ SWP3 Layout Sheets
located in Attachment 1.2 of this SWP3

2.4 OFFSITE VEHICLE TRACKING CONTROLS:

X Excess dirt/mud on road removed daily

[ Haul roads dampened for dust control

X Loaded haul trucks to be covered with tarpaulin
Stabilized construction exit

[ Other:

2.5 POLLUTION PREVENTION MEASURES:
_ Chemical Management
_ Concrete and Materials Waste Management
"~ Debris and Trash Management
_ Dust Control
Sanitary Facilities
Other:

7 Other:

_ Other:

~ Other:

2.6 VEGETATED BUFFER ZONES:

Natural vegetated buffers shall be maintained as feasible to
protect adjacent surface waters. If vegetated natural buffer
zones are not feasible due to site geometry, the appropriate

additional sediment control measures have been incorporated
into this SWP3.

Stationing

Type From To

N/A

L Other:

Other:

Other:

Refer to the Environmental Layout Sheets/ SWP3 Layout Sheets
located in Attachment 1.2 of this SWP3

2.7 ALLOWABLE NON-STORMWATER DISCHARGES:

X Fire hydrant flushings

X Irrigation drainage

X Pavement washwater (where spills or leaks have not occurred,
and detergents are not used)

X Potable water sources

X Springs

X Uncontaminated groundwater

X Water used to wash vehicles or control dust

X Other allowable non-stormwater discharges as allowed by
TPDES GP TXR150000.

2.8 INSPECTIONS:

All disturbed areas and erosion and sediment control devices
shall be inspected at least once every seven (7) days.
Inspections shall be performed by TxDOT as indicated on the

Field Inspection and Maintenance Report Form 2118 and
retained in Attachment 2.3 of this SWP3 .

2.9 MAINTENANCE:

Control measures shall be properly installed according to
specifications. If it is determined that a BMP or control
measure is not operating effectively, maintenance must be
accomplished as soon as possible and before the next
anticipated rain event, but in no case later than 7 calendar
days after being able to access the site. Maintenance shall be
performed by the Contractor as indicated on the Field
Inspection and Maintenance Report Form 2118 and retained
in Attachment 2.3 of this SWP3.

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

N7 [

N\
&

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)

Top of Fence —\

HINGE JOINT KNOT WOVEN MESH (OPTION) DETAIL

Galvanized hinge joint knot woven mesh (12.5 GA.SWG Min.)
requires a minimum of five horizontal wires spaced at

a maximum of 12 inches apart and all vertical wires

spaced at a maximum of 12 inches apart.

Woven filter

4' minimum steel or wood posts spaced at 6' to 8'.
Softwood posts shall be 3" minimum in diameter or nominal 2" x 4".
Hardwood posts shall have a minimum cross section of 1.5" x 1.5"

Fasten fabric to the top strand of the wire using
hog rings or cord at a maximum spacing of 15".

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

sewn vertical pockets for steel posts).

fabric

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

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

TEMPORARY SEDIMENT CONTROL FENCE

—G—

Filter fabric 3' min. width.

~

90° Embed posts 18" min.

or Anchor if in rock.

Backfill & hand tamp.
FLOV\N\
S

e || A
y ﬁ)\\\/y ///vﬁ)\\yﬁ)\\\/y -

SECTION A-A

SEDIMENT CONTROL FENCE USAGE GUIDELINES

of a disturbed area along a contour to intercept sediment from overland
runoff. A 2 year storm frequency may be used to calculate the flow rate
to be filtered.

Sediment control fence should be sized to filter a maximum flow through

erosion from a drainage area larger than 2 acres.

A sediment control fence may be constructed near the downstream perimeter

rate of 100 GPM/FT . Sédiment control fence is not recommended to control

LEGEND

Sediment Control Fence

— G

GENERAL NOTES

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

2. Perform vertical tracking on slopes to temporarily stabilize soil.

3. Provide equipment with a track undercarriage capable of producing linear soil impressions
measuring @ minimum of 12" in length by 2" to 4" in width by 1/2" to 2" in depth.

4. Do not exceed 12" between track impressions.

5. Install continous linear track impressions where the minimum 12" length impressions are
perpendicular to the slope or direction of water flow.

¢
%
<
Dozer tracks create track imprints
parallel to the slope contour.

VERTICAL TRACKING

=t

I Texas Department of Transportation

Design
Division
Standard

TEMPORARY EROSION,
SEDIMENT AND WATER
POLLUTION CONTROL MEASURES

FENCE & VERTICAL TRACKING
EC(1)-16

FILE: ec116 DN: TxDOT |CK KM ow: VP ck: LS
©TxDOT: JULY 2016 CONT | SECT JoB HIGHWAY
REVISIONS 6425 | 90 001 FM 1236
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/; /./
— //

Length for payment

Unconcentrated
Sheet Flow

/// /-/

Toe of slope

X A

Optional Sandbags FILTER DAM AT TOE OF SLOPE

4" Min.

Native rock or other
suitable material

(See Usage
Guidelines)

Sack Gabions

Direction
of Flow

A

PLAN VIEW

3,6 or9'

I
I
S—Ditch Flow
3:1 Max. |

3:1 Max.

"V" SHAPE
PLAN VIEW

¥4" Dia.

Rebar Stakes

O30 Vevere e 7%
[ s BT
RIS IRITT TSN ] TIAXRRKS
OO oY O TaTaTa T seseTeototos Wedototets
ot otaretotesote! statetototetotetetotototets Stete%
e oot ota et Sototetetotetetetototet
e oo st etatatatetetetesess
W\, VAV e etstodetstotetar iy
N AN S

\V/

SECTION B-B

Galvanized Steel

Wire Mesh % A

Galvanized Steel

o
CXRCIX AR KRR
XA ‘.?‘0,\?0‘.
N

TSBRREL
KRR
R
oossvssteteret
SN

N,

Wire Mesh

2' Dia.

Excavation (If shown on
construction drawings)

Earth
embankment

A "V" Shape may be used for
higher velocity flows.
(See "V" Shape Plan View below)

EILTER DAM AT SEDIMENT TRAP

—@oD—— OR —&D>—

Width for Payment

2' Min. Level Crested Weir
C =-— 2
Weir >| 1|_
“ Length 1" Min.

AL AT AY AAT A

4" Min.

C =

PROFILE

Galvanized woven
wire mesh

Types 1 &2 =18"

Galvanized Woven Wire Mesh
(for Types 2 & 3)

(for Types 2 & 3) \
See Note 4

Open graded

Type 3 = 36"

SECTION C-C

ROCK FILTER DAM USAGE GUIDELINES

Rock Filter Dams should be constructed downstream from disturbed areas
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/FT &f cross sectional area. A 2 year storm frequency may be used
to calculate the flow rate.

Type 1 (18" high with no wire mesh) (3" to 6" aggregate): Type 1 may be
used at the toe of slopes, around inlets, in small ditches, and 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. Sandbags 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" aggregate): Type 3 may be used
in stream flow and should be secured to the stream bed.

Width for payment >‘
- (]

SEE NOTE 6

FILTER DAM AT CHANNEL SECTIONS
OR OR —@roD>——

GENERAL NOTES

1. If 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 downstream at drainage structures, and in roadway ditches and
channels to collect sediment.

N

. 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.

w

&

Side slopes should be 2:1 or flatter. Dams within the safety zone shall
have sideslopes of 6:1 or flatter.

o

Maintain a minimum of 1' between top of rock filter dam weir and top of
embankment for filter dams at sediment traps.

Filter dams should be embedded a minimum of 4" into existing ground.

o

N

The sediment trap for ponding of sediment laden runoff shall be of the
dimensions shown on the plans.

o

. Rock filter dam types 2 & 3 shall be secured with 20 gauge galvanized
woven wire mesh with 1" diameter 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 downstream side using wire ties or

hog rings. For in stream use, the mesh should be secured or staked to the
stream bed prior to aggregate placement.

. Sack Gabions should be staked down with %" dia. rebar stakes, and have a
double-twisted hexagonal weave with a nominal mesh opening of 2 ¥"x 3

©

10. Flow outlet should be onto a stabilized area (vegetation, rock, etc.).

11. 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

NN

i

=t

I Texas Department of Transportation

Design
Division
Standard

TEMPORARY EROSION,
SEDIMENT AND WATER

ROCK FILTER DAMS
EC(2)-16

POLLUTION CONTROL MEASURES

Type 4 (Sack gabions) (3" to 6" aggre-gale): Type 4 May be used in ditches FILE. 216 o TXDOT |CK P o VP o 1S
and smaller channels to form an erosion control dam.
©TxDOT: JULY 2016 CONT [SECT JOB HIGHWAY
TYPE 4 (SACK GABIONS) SECTION A-A Type 5: Provide rock filter dams as shown on plans. REVISIONS 6425 | 90 001 FM 1236
. I DIST COUNTY SHEET NO.
HOU FORT BEND 91
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CURB INLETS DROP INLETS AND OTHER LOCATIONS
[ 1] [ 1]
8" DIAMETER LOGS 12" DIAMETER LOGS
ITEM 506-6040 BIODEG EROSN CONT LOGS (INSTL) (8") ITEM 506-6041 BIODEG EROSN CONT LOGS (INSTL) (12")
12" DIA. EROSION CONTROL LOG.
ONE LOG MINIMUM, MULTIPLE /
2 FT MIN. LOGS MAY BE UTILIZED IF NEEDED.
2 FT 2 FT CURB AND 2 FT
CURB INLET M e A RLeT M— TIGHTLY
[ OVERLAP ENDS
"\ TEMPORARY EROSION CONTROL LOG.
[ASERL "R ORETER DeXICas L on e
INLET OPENING. USE 8" DIAMETER LOG. use lg;_aoslnq&“ Loc g}é\égﬁz&:gﬁgg;izggéggﬁégom
DROP INL_ETS PLAN VIEW
12" DIA. EROSION ~ STAKE ON DOWNHILL SIDE AT
s
MULCH CRADLE
UNDER EROSION
"\ CONTROL LOG
MATERIAL REQUIREMENTS N VAR
STAKE_SPACING .
FILL: e A, WU o oo VARV IVAAAAATAA
1 U CONTROL  LOG SECTION C-C
Use 100% shredded mulch or other OR AS NEEDED B
non_C(?mDos-l- b E Odegrodcb | e g0 ; ° i FLOW i i DRAINAGE SWALE OR DITCH
material as fill for logs. : S T e .
No compost or fines. e o bront 2 n e
— ROADWAY EDGE e ° oo °
DO NOT USE MATERIAL WHICH CONT‘%?EE‘%A@ A - B
PLAN VIEW PLAN VIEW
PROHIBITS WATER INFILTRATION.
LOG MESH: (I:(Z);TB(I{'LSEOSION /_STﬁKE STAKE AND
Use mesh with !/4" openings or larger. are conRoL" o6 o 2 SECURE ENDS
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FILE:

I. STORMWATER POLLUTION PREVENTION

III. CULTURAL RESOURCES

VI. HAZARDOUS MATERIALS OR CONTAMINATION ISSUES

Texas Pollutant Discharge Elimination System (TPDES) TXR 150000: Stormwater
Discharge Permit or Construction General Permit is required for projects with 1 or more
acres disturbed soil. Projects with any disturbed soil must protect for erosion and
sedimentation in accordance with Item 506. Refer to the TXDOT SWP3 Summary Sheets,
SWP3 Binder Template, and Form 2118.

No Additional Comments

II. WORK IN OR NEAR STREAMS, WATERBODIES AND WETLANDS

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

No Additional Comments

IV. VEGETATION RESOURCES

Preserve native vegetation to the extent practical. Refer to TxDOT Standard

United States Army Corps of Engineers (USACE) Permit is required for filling, dredging,
excavating or other work in water bodies, rivers, creeks, streams, wetlands or wet areas. The
Contractor must adhere to all of the terms and general conditions associated with the
following permit(s). If additional work not represented in the plans is required, contact the
Engineer immediately.

No United States Army Corps (USACE) Permit Required

Work is authorized by the United States Army Corps of Engineers (USACE) under a
Nationwide Permit (NWP) without a Pre-Construction Notification (PCN). Project
specific permit was not issued by USACE, therefore is not in the plan set. The USACE
general conditions are in the “General Notes."

[[]Work is authorized by the United States Army Corps of Engineers (USACE) under a
Nationwide Permit (NWP) with a Pre-Construction Notification (PCN). The project
specific permit issued by the United States Army Corps of Engineers (USACE) is
included in the plan set. The USACE general conditions are in the “General Notes."

[[]Work is authorized by the United States Army Corps of Engineers (USACE) under a
Individual Permit (IP). The project specific permit issued by the United States Army
Corps of Engineers (USACE) is included in the plan set.

[[] Work would be authorized by the United States Army Corps of Engineers (USACE)
permit. The project specific permit issued by the USACE will be provided to the
contractor.

United States Coast Guard (USCG) Permit is required for projects that involve the
construction or modification (including changes to lighting) of a bridge or causeway across a
water body determined to be navigable by the United States Coast Guard (USCG) under
Section 9 of the Rivers and Harbors Act. If additional work not represented in the plans is
required, contact the Engineer immediately.

o United States Coast Guar oordination Require
[XINo United States Coast Guard (USCG) Coordination Required
[]United States Coast Guard (USCG) Permit

[] United States Coast Guard (USCG) Exemption

Additional Comments

Specifications in order to comply with requirements for invasive species, beneficial
landscaping and tree/brush removal.

No Additional Comments

V. FEDERAL LISTED, PROPOSED THREATENED, ENDANGERED
SPECIES, CRITICAL HABITAT, STATE LISTED SPECIES, CANDIDATE
SPECIES AND MIGRATORY BIRDS

Refer to TxDOT Standard Specifications in the event potentially contaminated materials are
observed, such as dead or distressed vegetation, trash disposal areas, drums, canisters, barrels,
leaching or seepage of substances, unusual smells or odors, or stained soil, cease work in the
area and contact the Engineer immediately.

No Additional Comments

VII. OTHER ENVIRONMENTAL ISSUES

If any of the listed species below are observed, cease work in the area, do not disturb
species or habitat and contact the Engineer immediately.

The work may not remove active nests (from bridges, structures, or vegetation adjacent
to the roadway, etc.) during nesting season (February 15 to October 1). If removal of
structures or vegetation is necessary during the nesting season, the Contractor shall
conduct a bird survey no more than 3 days in advance of the clearing/demolish start
date. All bird surveys shall be conducted by a Field Biologist and adhere to the
guidance document “Avoiding Migratory Birds and Handling Potential Violations”
found in the TxDOT Environmental Compliance Toolkits at the time of the survey.
(See below for Field Biologist and Ornithologist qualifications)

No Additional Comments

Field Biologist, Ornithologist — a field biologist is defined as an individual qualified to perform field investigations, presence/absence surveys
and habitat surveys for protected avian species or species of concern. A mandatory bachelor’s degree in biology or a related science is required.
At a minimum, the Field Biologist, Ornithologist, shall have completed and reported a minimum of three presence/absence and habitat surveys
for protected avian species in the past five years. A minimum of three projects must have been conducted in Texas. Surveys shall have been
performed for documentation of species in accordance with a protocol approved by USFWS or TPWD, or following generally accepted
methodologies.
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