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FOREWORD TO 2010 ENGLISH STANDARD PLANS

Nevada Department of Transportation(NDOT) English Standard Plans are published
every few years. All significant 2010 revisions to the 2007 Standard Plans will be shown
in“RED” and new 2010 plan sheets will have the contents entirely in “RED”.

NDOT has adopted the MUTCD 2003 Edition and AASHTO's “A Policy on Geometric
Design of Highways and Streets’ 2001, Fourth Edition.

Conditional Use of Certain Sheets

Certain sheets will have “ Requires Chief Road Design Engineer Approval” referenced
in the General Notes-this means that the Chief Road Design Engineer must approve the
use of the information depicted on that sheet. Another condition would be *“ For Repair
Only, not NCHRP 350 Approved for Test Level 3" -this means that the information on
that sheet is not to be used for new or retrofit construction and is for repair work only,
check with the Designer.

This edition is part of a continuous process to update the Standard Plans. Updates to
Standard Plans will reflect the impetus of NCHRP Report 350 requirements, however
approved products are shown in the Qualified Products List(QPL), included within each
advertised project’s Specia Provisions. If you find an error/omission or want to make a
comment, make a copy of that sheet marked with your comments and mail to Standards
and Manuals Engineer, Design Division, 1263 S. Stewart Street, Carson City, Nevada
89712.

Printed hardcopies or a CD version of the Standard Plans are available from
Administrative Services, 1263 S. Stewart Street, Carson City, Nevada 89712, (775)-888-
7070, Fax (775)-888-7101.
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a5 -—27% 2% —=
-3 A== ‘ e, 3 CENTERED CURVE
2 Slope Given:a,0 R1 and R2
Sa " . To Find: T, T1, T2, E, M, 8, v, and
\/ [ A 3" Aggregate Base Min. SECT|ON D—D Area Externalto Comp. Curve
T1=(R2 + o) tan & Area - A1+ A2
. T-T + (Ri- R2)sin @ ) 2
26' Unless Otherwise T2= T1 - R2 sin 6 At= ol Riftan g LRI
Noted On Plans R2+0 180
E-528-Re A2= (R2+0)[Ti -(R2+0) tanb]
2
PLAN M - Rz - [R2 cos (3-9] _ mREE-8)
_ 1 Ri1-R2-0 180
§ “cos’ Ri-RZ
TYPE 1 APPROACH (3—CENTERED CURVE) y = (RevorR2 cosp
0
L
c
S
>
—)
g =
—
— — —
2 o
Highway & 2 =
T T T T~ g TYPE 5 TYPICAL PLAN 2
25'But Not Outside R/W N 2s'R NOTES:
(See Structure List For C C
Length) 1. SEE THE CURRENT ADOPTED EDITION OF THE AASHTO
. "A POLICY ON GEOMETRIC DESIGN OF HIGHWAYS AND STREETS"
Unless Otherwise Noted FOR FURTHER INFORMATION ON AT-GRADE INTERSECTIONS AND
T On Plans ¢ DESIGN VEHICLES.
TYPE 2 & 3 APPROACHES ‘ 4" Surfacing Min. 2. DETAILS FOR THE SPECIAL APPROACHES WILL BE SHOWN ON
30' or Lessf THE PLANS WHEN THEY ARE REQUIRED.
[ - ‘ﬁ See Note 3
Plan Slope * ‘ 2% | /27 ‘ * 3. PAVED APPROACHES SHALL HAVE A SEAL COAT UNLESS
E i i - mﬁ,</3/ OTHERWISE NOTED.
T o
S/DDS 4. APPROACHES TO BE PAVED TO THE THROAT OR RIGHT-OF-WAY,
N . SECT'ON B_B WHICHEVER OCCURS FIRST, UNLESS OTHERWISE NOTED ON THE
3" Aggregate Base Min. PLANS.
20' Urless Otherwise Noted on Plans 5. APPROACHES MAY REQUIRE THE STANDARD STOP SIGNS AND
3" Surfacing Unless \ STOP BARS AS DIRECTED BY THE ENGINEER.
Otherwise Noted on Plans / See Note 3
* ‘ * Approach Platform 50'
X Desirable, 25' Min.
6\0‘)@ 7 p/on s/ _Highway  Roadbed |
e 9 Shoulder Line ‘ -
—2%—=

TYPE 4 & 5 TYPICAL PROFILE

Right Angle Road Connection

TYPE 4 AND 5 APPROACHES

APPROACH TYPES

Type 2A — Place Base and Surface as Shown
Type 2B — Place 6" Aggregate Base Course Only
Type 3 — Grade Approach Area Only

—

Approaching Road
Grades As Required

~ NEVADA DEPARTMENT OF TRANSPORTATION
Pipe—Location, Type, and Size
As Required By Hydraulic
Evaluation

TYPE 1,2,3,4 AND 5
APPROACH ROADS
LEGEND:

¥ — ANGLE OF REPOSE

(000)
2/04]

Signed Original On File | R-S2.1
CHIEF_ROAD DESIGN ENGR. | 7/96




¢-d

Ml@_\ / Subgrade
5

Excavation Paid by Slope Rounding
See Standard Specifications, Section 204

CULVERT INSTALLATION IN ROUGH TERRAIN Normal Roadway Slope

ROUNDED OR TRANSITION SLOPES

Cut Slopes Steeper than 5:1will be Rounded, Except in Rock

,H/,,,/’///A;@%//\\\/f\i\\\\\\\ ,///@/B;;?;;; ;774:H ]
©‘/ 777777777777777 T N ZA VoY ﬂ@

CULVERT INSTALLATION WITH UNSUITABLE FOUNDATIONS

@D~ Structure Excavation and Backfill in Excavation to be Paid Below Subgrade and Within Designated Limits.
@- Embankment to be Constructed to Flowline Prior to Installation.

@- Backfillin Embankment to be Paid From Flowline to the Designated Maximum Limits.

@- Roadway Excavation to be Paid to Subgrade.
@®- CMP, HDPE or RCP ~ When the Pipe is Laid in a Trench in Rock, Hard Clay, Shale or Other Hard Material, the Unsuitable Material Shall Be Fm4 Ugtﬁgéﬁ‘ig‘oamse\ga‘%mﬁgé For
Removed to a Depth of Not Less Than 6" for RCP & 12" For CMP, HDPE Below the Bottom of the Pipe Grade and the Trench Backfilled
With a Suitable Material. In No Place Shallthe Pipe Be Laid Directly on Unsuitable Material.

®- No Additional Excavation is Necessary Under Headwalls When Rock or Other Hard Materialis Encountered. &
o
@- When a Firm Foundation is Not Encountered All Soft, Spongy or Other Unsuitable Material Under the Culvert ShallBe Removed, and the (\c)\ é}f@o
S
Space Filled With Foundation Fill. (Depth of Foundation Fillas Indicated on the Plans or Ordered by the Engineer, But Not Less Than 1'-6'). m < N
®- Grade To This Elevation Prior To Installation. Vﬂjj;ﬂjjjjjjjjjjﬁ/
12" and Over

FLAT BOTTOM DITCH EXCAVATION

18" Varies 18" 18" Varies 18"

‘
‘
| LEGEND:

| |
\
\ ) ! R - STRUCTURE EXCAVATION % — CHANNEL EXCAVATION
e REEEEE] ~ GRANULAR BACKFILL — DRAINAGE EXCAVATION
[[TTITIII] - mosoway Excavation

TYPE 7 DROP INLET

GENERAL NOTE:

1. EXCAVATIONS FOR MULTIPLE PIPE INSTALLATIONS 12' AND
OVER IN WIDTH WILL BE PAID AS CHANNEL OR ROADWAY

| Varies 18 Ditch 18" _ Varies .. 18" _ Ditch EXCAVATION.
‘ 5 Line ‘ ‘ ‘ ‘ Line
T 0 o 0 o o o o /

NEVADA DEPARTMENT OF TRANSPORTATION

STRUCTURE EXCAVATION
& BACKFILL
TYPE 8 DROP INLET (METHOD OF MEASUREMENT)

Signed Original On File [ R-1.1.1 (206,207)
CHIEF_ROAD DESIGN ENGR. | 8/69 5/09




-y

Normal Roadway Slope

1" Min.

Culvert Length End Section ‘

Inlet or Outlet Ditch |

Pay Limit For Pipe,
Structure Excavation,
and Backfill,

See Sheet R-1.1.1

Structure Excavation and
Backfillincluded in Price
Paid For End Sections

Classification and ‘
Payment As Specified

PRECAST CONCRETE END SECTIONS

Normal Roadway Slope

Standard Band Coupling

Culvert Length | End Section

d“ Inlet or Outlet Ditch |

Pay Limit For Pipe,
Structure Excavation,
and Backfill,

See Sheet R-1.1.1

Structure Excavation and
Backfillincluded in Price
Paid For End Sections
(For all sizes and types
specified)

Classification and ‘
Payment As Specified

PREFABRICATED METAL END SECTION

Type 3 Connection

Grade Line

@z
Grode Line

CHANNEL LINING AND SLOPE PAVEMENT

Width and Depth To Be Specified

CHANNEL LINING

3" Min. Class A or

AA Concrete Collar Extension

£, Exisy; Ney, ®
Mbaoting Embe
= W\ Band Coupling
4 See End Section
| /Detai\

T

Existing

LEGEND:

— Granular Backfil

— Structure Excavation
— Limits of Existing

— Roadway Embankment

[N

See
End Section
Detail

SORLRRILK]
LILRLLKS
L orsteteteedd
RARRRILLK]
IR

<
0\.,:’/,\‘.
%
¢
¢

e
L
9

X

SOOI

g Flow Line
AN ﬂj;
4

CULVERT EXTENSION OF
EXISTING HEADWALL

See Sheet R—2.1.1 For Pipe Culvert Extension

Existing

Roadway, Channel Excavation or
Drainage Excavation.

@ Payment For Backfilland Structure
Excavation To Be Included In Price
Paid For Slope Paving or Channel
Lining.

@ Length of Culvert Shall Be Increased As Follows:
Consider Each Side Separately. Measure Pipe From
Existing Headwall To_The Intersection of the Top of
Pipe And Fillslope. To This Dimension Add 1'When
Cover At Shoulder Is 1'to 10'. Add An Additional /5"
For Each Succeeding 5'or Portion Thereof.

Varies

Drainage

Channel
Excavation

or Original Ground

or Flowline

W‘Wﬁ . 18" Varies 18"
IN EXCAVATION IN EMBANKMENT

CULVERT HEADWALLS

el

i ? P—
\; Subgrude\‘ \; Subgrode\‘
= 1 - - [ - ‘
Varies 18" 18" Varies 8
DROP INLETS IN EXCAVATION

Type 3 Drop Inlet lllustrated

Varies

]
R
e Vares T

Subgrade.
ooy

|
Varies | I s ‘

DROP

e 18"

INLETS IN EMBANKMENT

Type 3 Drop Inlet lllustrated

See Sheet R.1.1.1 for General Notes.

NEVADA DEPARTMENT OF TRANSPORTATION

STRUCTURE EXCAVATION
AND BACKFILL
(METHOD OF MEASUREMENT)

Signed Original On File [ R-11.2 (206,207
CHIEF_ROAD DESIGN ENGR. [ 00 " B/60] - > 5 /0o




Subgrade ) ﬁSubgrode %

“ Eebe T
1

b

T=F= »ﬁ% T p (S

181

L

/
__{ —
o VYA

N 1L N A

T L NN
JE D AL L

g

LIMITS OF SELECTED BORROW
AT BRIDGE OPEN ABUTMENTS

* Channelor Roadway Excavation
As Indicated On Plans

Subgrade | Subgrade ‘ NOTES:
/ 1 / 1 1. TRENCHES MORE THAN 4'DEEP SHALL BE SHORED, LAD BACK TO AT LEAST THE ANGLE OF REPOSE FOR

EES | ! EXISTING FIELD CONDITIONS, OR SOME OTHER MEANS OF PROTECTION SHALL BE PROVIDED.
| 1 2. IF HAZARDOUS FIELD CONDITIONS INDICATE GROUND MOVEMENT MAY BE EXPECTED, TRENCHES LESS
4 THAN 4'DEEP SHALL ALSO BE PROTECTED AS INDICATED IN NOTE 1.

== - 8" 3. FOR THE PURPOSE OF PAYMENT, STRUCTURE EXCAVATION AND BACKFILL QUANTITIES ARE BASED ON THESE

STANDARD DRAWINGS AND NO ADDITIONAL PAYMENT WILL BE MADE FOR SHORING.
* 4. IF_SHORING IS USED, PAYMENT WILL BE MADE FOR STRUCTURE EXCAVATION AND BACKFILL BASED ON THESE

L JL STANDARD DRAWINGS AND NO ADDITIONAL PAYMENT WILL BE MADE FOR SHORING.
18" 18" 5. TRENCH EXCAVATION SHORING SHALL CONFORM TO OSHA REGULATIONS 29 CFR PART 1926, SUBPART P, APPENDIX C.
6. THE QUANTITY OF STRUCTURE EXCAVATION AND BACKFILL MEASURED FOR PAYMENT SHALL BE THE NUMBER
OF CUBIC YARDS CALCULATED MINUS ANY DUPLICATION OF LIMITS WHICH OVERLAP.
OTH "SPRED FOOTING 7 RSN O ST, PCAATOL A0 BACCL SO LEEON S 86 D GO SRR
WITH SPREAD FOOTING EXCAVATION OR BACKFILL REQU\RED FOR EXCA\/AT\ONS TO MEET OSHA REGULATIONS.
Footing Width Is 6'Or Less Footing Width Is Greater Than 6'

LEGEND:
1 ] | \ N - STRUCTURE EXCAVATION
SEEREL ~ GRANULAR BACKFILL

! _/%Qr |~ \%«H~ E—— - susawEnT
m% ] T
h 1 ' " 1 {
SR T —
]

4 g 4
b4k 4 4 A R B —ﬂLJuy

**¥ Neat Line After Channel Or Roadway
Excavation Has Been Completed

Subgrade Subgrade Subgrade Subgrade
5 5 . .
/ k- ‘ - ‘ s
1 {

4Rl JWW 1] 4 4 1] wa XX
4 4"
e 18\7 .118\7 .118\7 .11817 4‘%L g
8 NEVADA DEPARTMENT OF TRANSPORTATION
CLOSED ABUTMENT BRIDGES OPEN ABUTMENT BRIDGES STRUCTURE EXCAVATION
ON PILES AND BACKFILL
Footing Width Is 6'Or Less Footing Width Is Greater Than 6' Footing Width Is 6' Or Less Footing Width Is Greater Than 6' (METHOD OF MEASUREMENT)

Signed Original On File [R-1.1.3 (206,207)
CHEEF_ROAD DESIGN ENGR. /o0 "1/ 73 oS 0ol




G-

184‘“ ’TBH

Less Than 12'

CULVERT

> 7

- 4" D
-

riginal Ground
or Subgrade

‘—J 1

4

:8“ - 8"

Less Than 12'

IN EXCAVATION

'J i\
1

18" 18

>
XX X/
57

>
X
20se;

7

K2
900

S
:!0

e
959308

I

FOOTING WIDTH IS 6'OR LESS

RETAINING WALLS

1

18"

e

FOOTING WIDTH IS GREATER THAN 6'

J !
_~ Y i %1
i 4 i+ 4!
¥
Less Than 12' Less Than 12'
CULVERT IN EMBANKMENT
2?70(72?\ Otr dRo[;Jdvg]‘y Excavation Subgrade
S Indicate n ans 5' 12" 5
/ ]
I N I
]//9"/ \\\i\ ‘
| - > - 7
e S T
18" 18" 4 ]j:
12' And Over - Lf 4—‘ .
12" And Over
CULVERT IN EXCAVATION OR EMBANKMENT

NOTES:

1

TRENCHES MORE THAN 4'DEEP SHALL BE SHORED, LAID BACK TO AT
LEAST THE ANGLE OF REPOSE FOR EXISTING FIELD CONDITIONS, OR SOME
OTHER MEANS OF PROTECTION SHALL BE PROVIDED.

IF HAZARDOUS FIELD CONDITIONS INDICATE GROUND MOVEMENT MAY BE
EXPECTED, TRENCHES LESS THAN 4'DEEP SHALL ALSO BE PROTECTED
AS INDICATED IN GENERAL NOTE 1.

FOR THE PURPOSE OF PAYMENT, STRUCTURE EXCAVATION AND BACKFILL
QUANTITIES ARE BASED ON THESE STANDARD DRAWINGS AND NO ADDITIONAL
PAYMENT WILL BE MADE FOR SHORING.

TRENCH EXCAVATION SHORING SHALL CONFORM TO OSHA REGULATIONS 29
CFR PART 1926, SUBPART P, APPENDIX C.

THE QUANTITY OF STRUCTURE EXCAVATION AND BACKFILL MEASURED FOR
PAYMENT SHALL BE THE NUMBER OF CUBIC YARDS CALCULATED MINUS ANY
DUPLICATION OF LIMITS WHICH OVERLAP.

THE LIMITS OF STRUCTURE EXCAVATION AND BACKFILL SHOWN HEREIN SHALL
BE USED FOR THE METHOD OF MEASUREMENT AND PAYMENT ONLY. THERE
SHALL BE NO ADDITIONAL COMPENSATION FOR ANY ADDITIONAL EXCAVATION
OR BACKFILL REQUIRED FOR EXCAVATIONS TO MEET OSHA REGULATIONS.

BEDDING MATERIAL SHALL BE GRANULAR BACKFILL OR TYPE 2 CLASS B

AGGREGATE MEETING THE RESISTIVITY REQUIREMENTS FOR GRANULAR BACKFILL.

BEDDING MATERIAL WILL BE PAID FOR AS GRANULAR BACKFILL.

LEGEND:

m — STRUCTURE EXCAVATION
POEOE] - GRANULAR BACKFILL
P - evBawMENT

— BEDDING

NEVADA DEPARTMENT OF TRANSPORTATION

STRUCTURE EXCAVATION
AND BACKFILL

(METHOD OF MEASUREMENT)

Signed Original On File |R-1‘1‘4
CHIEF_ROAD DESIGN ENGR. W73

(206,207)

5/09)|



9-d

Existing or
Sub/Finished

Existing or
Sub/Finished

X/2 | 18" ‘

IN EXCAVATION
EXCAVATION

(@ - Varies Per Bedding Class

Existing or
Sub/Finished
Grade

6"

e
-

IN EMBANKMENT

Existing
Grade

8" X/2 X/2 | 18"

IN EXCAVATION
BACKFILL

= Diameter For CMP
X = Span For CMAP
X = Outside Dimension For RCP or HDPE

H EQUALS 6 FEET OR LESS

Existing or
Sub/Finished
Grade

N

IN EMBANKMENT

Existing
Grade

X/2 18“‘ 4!

IN EXCAVATION

EXCAVATION

@ - Varies Per Bedding Class

NOTES:

1

TRENCHES MORE THAN 4'DEEP SHALL BE SHORED, LAID BACK TO AT LEAST
THE ANGLE OF REPOSE FOR EXISTING FIELD CONDITIONS, OR SOME OTHER
MEANS OF PROTECTION SHALL BE PROVIDED.

IF HAZARDOUS FIELD CONDITIONS INDICATE GROUND MOVEMENT MAY BE
EXPECTED, TRENCHES LESS THAN 4'DEEP SHALL BE PROTECTED
AS INDICATED IN NOTE 1.

FOR PURPOSES OF PAYMENT, STRUCTURE EXCAVATION AND BACKFILL
QUANTITIES ARE BASED ON THESE STANDARD DRAWINGS MINUS ANY
DUPLICATION IN QUANTITIES WHICH OVERLAP. IF SHORING IS USED,
PAYMENT WILL BE MADE FOR THE STRUCTURE EXCAVATION AND
BACKFILL BASED ON THESE STANDARD DRAWINGS AND NO ADDITIONAL
PAYMENT WILL BE MADE FOR SHORING.

+lo
1S
] — 1
1
S AN .
; Existing
L Grade
4! ‘ 18" X/2 X/2 WS“‘ 4!
IN EMBANKMENT IN EXCAVATION IN EMBANKMENT
X = Diameter For CMP BACKFILL
X = Span For CMAP
X = Outside Dimension For RCP or HDPE

H EQUALS GREATER THAN 6 FEET

TRENCH EXCAVATION AND SHORING SHALL CONFORM TO CURRENT OSHA
REGULATIONS. PAYMENT WILL BE MADE BASED ON THESE STANDARD
DRAWINGS AND THERE WILL BE NO ADDITIONAL COMPENSATION FOR

ANY ADDITIONAL EXCAVATION OR BACKFILL REQUIRED FOR EXCAVATIONS
TO MEET OSHA REGULATIONS.

GRANULAR BACKFILL SHALL BE PLACED FOR A MINIMUM DEPTH OF 6"
ABOVE THE TOP OF PIPE FOR THE WIDTH OF THE TRENCH. COMPLETE
THE TRENCH BACKFILL WITH BACKFILL, GRANULAR BACKFILL MAY

BE USED AT NO ADDITIONAL PAYMENT.

PROVIDE ADEQUATE TEMPORARY COVER OVER PIPE, TO PROTECT
PIPE FROM DAMAGE DURING CONSTRUCTION.

THE QUANTITIES FOR EXCAVATION AND BACKFILL SHALL BE CALCULATED
AND PAID FROM EITHER EXISTING GRADE OR SUB/FINISHED GRADE, WHICHEVER
IS LOWER.

Existing
Grade

STRUCTURE EXCAVATION

GRANULAR BACKFILL

ROADWAY EMBANKMENT

BACKFILL

BEDDING (See Sheet R-1.1.6)

NEVADA DEPARTMENT OF TRANSPORTATION

STRUCTURE EXCAVATION
AND BACKFILL FOR PIPES
(METHOD OF MEASUREMENT)

Signed Original On File [R-1.1.5 (203,206,207

CHEF ROAD DESIGN ENGR. [POFTED) /5 5,00




L-d

18 0.D. 18 18 0.0 18" 18" 0.D. 18"
/
=
A o
5 “
o D .
7 5 <
Z =
7 o
> ©o
>
E 1/2'"" Per Ft. of Average
. o . Fill Over Pipe
< { é (12" Min.— 3/4 of 0.D. Max.)
174 of DL > b > b > S ©

CLASS A BEDDING (RCP)

Granular Backfill

CLASS C BEDDING
(RCP AND CMP)

4L

CLASS B BEDDING (RCP)

172 of R

18" See Note 4

-

@
)

CLASS B BEDDING (CMP)

18m

Ll

BEDDING FOR MULTIPLE OVAL RCP CULVERTS

ALLOWABLE FILL HEIGHT

STANDARD HDPE BEDDING FOR REINFORCED CONCRETE PIPE
FILL HEIGHT IN FEET
Pipe
NOTES: m ~ - Class
1. MINIMUM DEPTHS AS SPECIFIED IN "CULVERT INSTALLATION WITH UNSUITABLE FOUNDATIONS" PipeSize A B A B A B Bedding
ON SHEET R-1.1.1, NOTES NO. 6 & 8 WILL PREVAIL WHEN THESE CONDITIONS ARE ENCOUNTERED. I.D. Class
2. CONCRETE SHALL BE CLASS A OR AA. ADDITIONAL EXCAVATION FOR CLASS A BEDDING TO BE 24" 22 14 30 18 46 29
INCLUDED IN THE UNIT BID PRICE PER CUBIC YARD OF CONCRETE. "
30 22 | 14 | 32 | 20 | 47 | 30
3. CLASS B BEDDING SHALL BE CAREFULLY SHAPED TO FIT PIPE PRIOR TO INSTALLATION. 36" 22 14 32 20 47 31
4., SEE SHEET R-2.1.1 OR HEADWALL DETAILS FOR APPROPRIATE PIPE SEPARATION. 42" 22 14 32 21 47 31
48" 22 14 32 21 48 31
54" 22 14 32 21 49 31
LEGEND 60" 22 14 33 21 49 31 NEVADA DEPARTMENT OF TRANSPORTATION
66" 22 14 33 22 49 31
RRKKZKY - oranuLar sackriL 720 |22 |6 | 33 |22 |48 | 32 CULVERT BEDDING &
22 |15 | 33 | 22 | 50 | 32 ALLOWABLE FILL HEIGHT

84"
@ — CLASS A SLURRY BACKFILL

FOR RCP

Signed Original On File [R-1.1.6 (603,604)
CHEF_HYDRAULICS ENGR. |0 " a/06]% o050




* ROUND CORRUGATED STEEL PIPE
2 2/3"xY/," CORRUGATIONS * CORRUGATED STEEL PIPE ARCH
ST ATE THICRNESS T NCHES 5" x 1" & 3" x 1" CORRUGATIONS EQU\VALTEWCTKNGEASGSE ‘NUmBCEHRESS
PIPE % MIN. 57567 7 0079 [ 0109 [ 0.138 | 0.168 SIPE VAX. COVER IN FEET GAGE STERD
DIAMETER | COVER TRTF | R[E [ R[E [ R[EJ[RIE DIMENSIONS | & MIN-| EQUIV- | MIN_ < |CORNER "PRESSURE'S FOR NUMBER |7\ COAT [ UNcoATED | A&
INCHES INCHES | MAX. FILL HTS. ABOVE TOP OF PIPE IN FEET SPAN-RISE IN_TONS PER SQ.FT. 16 0.064 0.0598 0.060
2 Z 63 83 INCHES INCHES | INCHES| INCHES |2 TONS| %% 3 TONS 14 0.079 0.0747  |0.075
15 12 50 66 60 x 46 12 54 0.064 12 18 12 0.109 0.1046 0.105
18 2 42 55 84 66 x 51 2 60 0.064 1 18 10 0.138 0.1345 0.135
24 12 32 42 61 75 73 x 55 12 66 0.064 12 18 8 0.168 0.1644 0.164
30 12 25 33 49 60 74 81x 59 12 72 0.064 12 18 7 0.188 0.1838
36 12 21 28 41 50 62 87 x 63 12 78 0.064 16 22 5 0.218 0.2145
42 12 41 44 46 |72 | 48 | 76 | 50 |80 95 x 67 18 84 0.079 15 21 3 0.249 0.2451
48 12 35 38 |45 |63 | 46|67 | 47|70 103 x 71 18 90 0.079 14 20 1 0.280 0.2758
54 12 34 | 43|56 | 44|59 | 45|63 12 x 75 18 96 0.109 13 18
60 12 42 |50 | 43 | 53 | 44 |56 17 x 79 24 102 0.109 12 17
66 12 41 |46 | 42 |49 | 43 |51 128 x 83 24 108 0.109 11 16
72 12 41 145 | 42 (47 137 x 87 24 14 0.109 10 15
78 12 43 | 36 |44 142 x 91 24 120 0.138 9 14 HELICAL RIB LOCK SEAM PJPE
84 12 40 | 31 |42 ALLOWABLE FILL HEIGHTS (FEET) ¥"x 1" RIBS
R ROUND INSTALLATION OF 11/," PITCH
E VERTICAL ELONGATION =
(SEE STANDARD SPECIFICATION SEC. 604.03.02) k¥ DIAMETER | 16 GAGE |14 GAGE |12 GAGE
MAXIMUM HEIGHT OF COVE INCHES
MAXIMUM HEIGHT OF COVER FOR STRUCTURAL STEEL PLATE PIPE <5°z, ELONGATION) 24 46 64 30
FOR STRUCTURAL STEEL PLATE PIPE ARCH WITH 31" CORNER RADII "X 2" CORRUGATIONS 20 pas e 22
X 2" CORRUGATIONS
DIAMETER | MIN. ALLOWABLE FILL HEIGHTS IN FEET 36 31 43 60
MIN. ALLOWABLE FILL HEIGHTS IN FEET IN COVER [12 GAGE[I0 GAGE | 8 GAGE|/ GAGE[5 GAGE|3 GAGE| 1GAGE 42 26 37 51
sean | RISE |coOVER [Z_TONS/SQ.FT. BEARING PRESSURE A TONS/SQ. 1. EEAR\NC PRESSURE INCHES _|INCHES| 0.109 | 0.138 | 0.168 | 0.188 | 0.218 | 0.249 | 0.280 gi ;3 % ig
INCHES| 12 CAGETIO GAGE[ 8 GAGE|[7 CACE|T2 GAGE[T0 GAGE [B GAGE [7 GAGE 50 2 12 52 80 93
0.109 | 0138 | 0.168 | 0.188 | 0.109 | 0.138 0,168 0.188 66 12 39 57 73 85 60 9 26 36
13-3" | 9—4" | 36 1 17 72 12 35 52 67 78 94 66 23 33
14-2" | g—10"| 36 M 17 78 12 33 ig 62 72 87 ;g 2 gg
v Laman 84 18 30 57 67 80 95
E‘f; y%‘jou ?2 *5 12 30 18 28 42 54 62 75 88 96 84 26
on | qp_an 96 18 27 39 50 58 70 83 90 90 24
JEA 36 9 15 102 24 25 37 47 55 66 78 85 .
B | 10| 36 8 " NOTE: BASED ON H-20 LOADING, MINIMUM
o N 108 24 24 35 45 51 63 74 80 FILL_HEIGHTS IS ONE-QUARTER (!/p)
19'-3" 112'-4 36 8 13 114 24 22 33 42 49 59 70 76 OF THE DIAMETER FOR PIPE OVER
19— [12-100 | 36 7 13 120 24 21 31 40 47 56 66 72 FORTY—EIGHT (48) INCHES IN
20-7" |13'=2" | 36 7 12 126 24 20 30 38 45 54 63 89 DIAMETER AND ONE (1) FOOT FOR
132 24 19 28 37 43 51 60 66 ALL OTHER DIAMETERS.
A MAY BE USED ONLY WHEN SUPPORTED BY FOUNDATION STUDY 138 24 18 27 35 41 19 58 63
144 24 18 26 34 39 47 55 60
MAXIMUM HEIGHT OF COVER 150 24 17 25 32 38 45 53 58
FOR STRUCTURAL STEEL PLATE PIPE ARCH WITH 18" CORNER RADII 156 24 16 24 31 36 44 51 56
X 2" CORRUGATIONS 162 24 16 23 30 35 42 49 54
ALLOWABLE FILL HEIGHTS IN FEET 168 24 15 22 29 34 40 47 52
MIN. 174 24 15 22 28 32 39 46 50
SPAN RISE |coVER 2 TONS/SQ.FT. BEARING PRESSURE |A3 TONS/SQ. FT. BEARING PRESSURE 180 36 14 29 27 3 38 44 48
INCHES 12 GAGE[10 GAGE | 8 GAGE | 7 GAGE | 12 GAGE |10 GAGE | 8 GAGE |7 GAGE 186 36 14 20 26 30 36 43 17
_— S 0.109 0.138 0.168 0.188 0.108 0.138 0.168 0.188 192 36 20 25 29 35 42 45
61" | 4—7 5 198 36 19 25 29 34 40 44
7 51" 13
71| 5-70 | 12 16
8'-10"| 6'-1" 10 16
9'-9" | &'-7" 9 15
-1 | 7= 8 13
lz-on) g—4r ) 8 n NOTE: CONTACT HYDRAULICS ENGINEER FOR MATERIALS OR SIZES NOT LISTED
A A - il ) V
15'—4" | 9'=3" 10
=7 | 10— 8 % RIVETED OR HELICAL FABRICATION
s% TOP OF PIPE TO TOP OF FINISHED GRADE AT SHOULDER LINE FOR 2 TONS PER SQ.FT.
A MAY BE USED ONLY WHEN SUPPORTED BY FOUNDATION STUDY #k% SHALL BE USED ONLY AFTER FOUNDATION INVESTIGATION
#k¥%  FOR FIELD STRUTTING C.M.P. DETAIL SEE SHEET R-2.1.1

* ROUND CORRUGATED STEEL PIPE

K x 1" CORRUGATIONS
FILL HEIGHTS FOR 5'x1" CORRUCAT\ON ARE 87% OF THOSE SHOWN. * CORRUGATFD STEEL PIPE ARCH
PIPE *k MN. 5067 ] OPE%E TH(BCKoNgESS\ ‘gw‘sNSCHE\So 168 22/ e CORRUEATON
' s : : PIPE MAX. COVER IN FEET
DIAMETER | COVER [R]E [ RIEIRIJE I RILEIRI]E DIMENSIONS | KEMN. 1 EQUIV- | MNESS|coRNER PRESSURE'S FOR
INCHES INCHES MAX. FILL HTS. ABOVE TOP OF PIPE IN FEET SPAN-RISE IN_TONS PER SQ.FT.
54 2 27 [29 [ 36 | 38 [ 56 |59 |57 | 64 [ 65 ] 71 INCHES INCHES [ INCHES | INCHES |2 TONS[ %% 3 TONS
Sl R |B|B|B IR R R AR
72 12 21 (22|28 | 29|42 |44 |43 |48 |49 |53 2? X g E ;? 8‘821 E 12
78 12 19 |20 |25 | 26|38 |41 |42 | 44 | 44 | 49 % :
84 18 23 | 25|36 (38 | 40|42 |42 46 28 x 20 12 24 0.064 0 15
90 18 21| 23|33 (35|38 (40|41 |43 35 x 24 12 30 0.064 9 14
96 18 3033 |37|38]|40] 42 42 x 29 12 36 0.064 9 12
102 24 26 |28 |34 | 35| 38 | 41
49 x 3 12 0.079 8 12
108 24 22 |24 |32 | 34 |35 37 i * 32 b Zg 0109 o b
14 24 21 123 |31 | 32|34 36 x :
120 24 20|22 [ 30| 32|32 33 84 x 43 12 54 0.109 8 12
126 24 26 |27 | 31 | 33 71x 47 12 60 0.138 8 12
132 24 25|26 | 30 | 3 77 x 52 12 66 0.168 8 12
138 24 23| 24|28 29 83 x 57 12 72 0.168 9 13
144 24 25 | 26

NEVADA DEPARTMENT OF TRANSPORTATION

ALLOWABLE FILL HEIGHTS
FOR STEEL CULVERTS

Signed Original On File [R-1.3.1.2 (600,604,606

CHIEF_HYDRAULICS ENGINEER [0 100,73V o7




6-d

Normal E.O.P. ~ 9" Ry

Level Line With Finished
Dense Grade

49
on or F/foer

TYPE 2 SHOULDER DIKE

(0.0060 Cubic Yards Per Foot)
Application Requires Chief Roadway Design Engineer Approval

R=1"

Plantmix Bituminous Surface \\\\\\\\\\\\‘
Tz
12"

Varies, See Typical Section Sheet
2' ‘
Normal E.O.P.

Finished
Rounded Corners Optional

Dense Grade |
X 7 GRS
{ SO0
AR < Sy
A SRR DANSNNY Le,.
%
&
L L <
Shoulder Dike Location Shoulder Dike Location When Used

With Guardrail Offset 2' From

Without Guardrail
NormalEdge of Pavement

TYPE 1 SHOULDER DIKE
(Plantmix With Seal Coat)
Do Not Use Alone in Urban Areas for Design Speed Grater Than
50 m.p.h. or Rural Areas for Design Speed Grater Than 40 m.p.h.

NOTES:

1. "X" = 3" PLUS DEPTH OF OPEN GRADE.

2. PLACE SHOULDER DIKE ON DENSE GRADE SURFACE.

4' Min.

61
— 55/ — e
0% k NI

Excavation to be Drifted
to Construct Dike

w

Cut Section
4' Min.

NOTES:

1. 6:1SLOPE TO BE PLACED ON THE SIDE
ADJACENT TO THE MAIN ROADWAY.

2. REFER TO DITCH DETALS IF DITCH
LINNINGS ARE SPECIFIED.

W, H, T, & SS AS INDICATED IN THE PLANS
OR AS DIRECTED BY THE ENGINEER.

DITCH AND DIKE

[ Station/Offset/
Invert Elevation

Station/Offset/
Invert Elevation

3" Bituminous
or 4'" Concrete

Pavement

4" Aggregate Base

Finished or
Existing Grade W
—] -
ss ~
1 T
¢
Finished or
Existing Grade W
EARTHEN DITCH —
22 — — 1~
SS
1 T
Seal Coat
When Bituminous
Surface
BITUMINOUS OR
. CONCRETE DITCH
Finished or Station/Offset/
Existing Grade Wl /\nvert Elevation
| _— — E\\=5—
T —
SS SS
! T i
i Decorative Rock
,ﬁi or Riprap Bedding
% b Geotextile

jetas e Thicknecs (1
¢
DECORATIVE ROCK OR Finished or ‘ Station/ Offect/
isti nvert Elevation
RIP RAP BEDDING DITCH Existing Grade i/ et Bevatn
Material as Specified in The | - — e
Plans and/or Special Ppovisions — ] __ -
ss o SS
1 T 1
5
4 Rip Rap
R Rip Rap Bedding
Y j\r’rj"
NOTES: R Geotextile
1. LOCATION OF DITCHES AS INDICATED IN THE PLANS ARE
RIP RAP DITCH

APPROXIMATE. CONSTRUCT DITCHES TO FOLLOW THE NATURAL
SHAPE OF THE TERRAIN AS DIRECTED BY THE ENGINEER.

2. W,H, T & SS AS INDICATED IN THE PLANS.

3. CONSTRUCT TRIANGULAR SHAPE DITCH WHEN W=0

OR IS NOT SPECIFIED.

DITCH LINNING MATERIALS WILL BE PAD FOR UNDER
THE APPROPRIATE SECTION OF THE SPECIFICATIONS.

N el — ¥
TR BT KA

- Station/Offset
Top of Dike Elevation

DIKE

Construct Top of Dike to Elevation
or Height (H) as Indicated in The Plans

Refer to Sheet R-3.1.5

Finished or
Existing Grade

\%

For Riprap and Bedding Thickness

| Station/Offset/
Invert Elevation

— TYPE DITCH

NEVADA DEPARTMENT OF TRANSPORTATION

DRAINAGE DITCHES
AND DIKES

(203)

Signed Original On File |R-1.4.1
PTED. — [REVISION
CHIEF_HYDRAULICS ENGINEER 8/69 5/09
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Existing

Headwall N - Limits of Removal 2 Sills
/ 3 Compression Caps
P am S 4" MIN, 5 )
- Class A or AA Concrete Existing Headwall f Comgress\ong
— Pipe Culvert — aps
LWWF 4 x 4 — 8" Wide and Headwal 5 Struts
Wrapped Around ©
Perimeter of Dowels Footing £
. <]
L 9-No.4 Bars @ 12" + Radially Pipe Culvert , Pipe Culvert [}
Epoxy Grouted 3" Into Extension W\den‘e‘ﬂ gxtensiom widened ‘
Existing Headwall ! sope ©f Tk Sil
Exist. Headwall
END VIEW
Z,J 7 Existing Existing
Existing Pipe Pipe
Footing | l/i%h
S Existin
SECTION A-A Class A or AA Concrete ‘A Fooﬁng Band Coupling (CMP) FIELD STRUTTING CMP

Or Concrete Collar

TYPE 2 MODIFIED TYPE 1 MODIFIED
PIPE CULVERT EXTENSION

For Additional Information See Sheet R-1.1.2

For Strut, Cap, SillSize, and Spacing Use Manufacturers Recommendations.
Struts, Caps and Sills To Be the Same Dimension. For Maximum FillHeights,
See Sheet R-1.3.1.2 Under Columns Designated "E". Struts ShallBe Left in
Place Until FillHas Been Completed and Compacted, Unless Otherwise Directed
By the Engineer.

SEPARATION FOR MULTIPLE INSTALLATIONS WITH END SECTIONS NOTES:
CMP/HDPE CMAP RCP
DIA X v SPAN X v DIA X v 1. CONCRETE COLLAR TO BE USED FOR MAKING REPAIR CONNECTIONS, CONNECT
- - DISSIMILAR PIPE MATERIALS, EXTEND OR CONNECT SIMILAR PIPE MATERIALS WHERE
; B ; B ; B o BELL AND SPIGOT CONNECTIONS AREN'T POSSIBLE, AND WHERE SPECIFIED.
7 21 X 15" 5-2 3 -5 18" 4'—= 4 2'- 6
24" X 18" 5'— 10" 3= 10" | 24" 5 - 5" 3 2. MAINTAIN PROPER ALIGNMENT, LINE, AND GRADE ACROSS THE JOINT. SECURE PIPE
28" % 200 | 6 -8 | 4 =2 | 300 | er- g | 3 6" SECTIONS ADEQUATELY ON_EACH SIDE OF JOINT PRIOR TO CASTING CONCRETE TO
\ " , " \ PREVENT ANY INADVERTENT DISPLACEMENT OR MISALIGNMENT.
= = 24" B'— 8" | 4'— 8"[35" X 24| 71— 8" | 4- 9 36" | 77| 4
p 30" 8 5= 6" (420 % 297 | 9= 3" | 51— gv | 420 | 8= o | 4 3N LIEU OF A GEOTEXTILE WRAP, RUBBER BOOT ADAPTERS, COUPLING BANDS, OR OTHER
I — 28" 9 — 4" | g — a"|ag' X 33|10 = 3" g — on 48" 8- gv 4 SPECIAL ADAPTERS SPECIFIC TO THE APPLICATION AND AS RECOMMENDED BY THE
PRECAST END SECTIONS . ) B ) . B ) B MANUFACTURER MAY BE USED TO FACILITATE CONSTRUCTION AND MAINTAIN JOINT
- 42 10'— 8" 7'= 2" |57" X 38" | 1I'- 6" 6'- 9 54 8- 7" 3 -4 INTEGRITY. USE  APPROPRIATE CONNECTION DEVICES IF REQUIRED BY THE ENGINEER OR
48" M= 86"] 7'— 8" |pa" x 43" |12 - &" 7= on SPECIAL  PROVISIONS TO PROVIDE A COMPETENT OR WATER TIGHT CONNECTION.
54 120 = gn 8 71X 470 | 13 - 8" 7r— 7 MAINTAIN A MINIMUM OF 6 INCHES OF CONCRETE COVER ON THE OUTSIDE OF ANY
SPECIAL CONNECTION DEVICES.
60" 13'— 6" 8 — B" [ 77" X 52" | 14' - 8" g -1
66" 14 8- 6" |83 X 57" |15 - 8" 8- 7 4. FOR HDPE PIPE, USE AN EMBEDDED WATERSTOP GASKET ON EACH SIDE OF THE JOINT
" . " , " WHERE WATER TIGHT CONNECTIONS ARE REQUIRED AND WHERE REQUIRED BY
72 14— 8" 8 -6 THE ENGINEER.
\ 78" 15! 8 - 6"
1 84" 15— g" 8 — g" 5.NO DIRECT PAYMENT FOR CONCRETE COLLARS OR ASSOCIATED CONNECTION DEVICES.
PAYMENT TO BE INCLUDED IN THE PAYMENT FOR PIPE.
METAL END SECTIONS
6. WHERE ANGLE BENDS ARE SPECIFIED, MITER PIPE ENDS TO PROVIDE A TIGHT JOINT
MULT'PLE INSTALLATIONS CONNECTION WITH A MAXIMUM 1" GAP TOLERANCE.
WITH END SECTIONS 7.PROVIDE A MINIMUM OF 1" CONCRETE COVER FROM COLLAR ENDS AND 2" MINIMUM
CLEARANCE FROM INNER TO OUTER SURFACE OF CONCRETE COLLAR.
121 Min Wrap Joint With 12" Wide
DIAMETER OR SPAN * a‘ %“ Min F— Geotextile Centered On Joint.
See Note 3
DIAMETER MINIMUM SPACE BETWEEN PIPES 6" Min
m m T Class A or AA Concrete
12" to 24 1 _
— 77— X — T 30" to 66" | ONE HALF DIAMETER OF PIPE Culvert or ‘ I _
— T — 72" to 84" 3 SD Pipe
— | = Y — 0.0. 0.D. Culvert or
e — SD Pipe
== = | 1 |

SPAN MIN. SPACE BETWEEN PIPE ARCHES

When Y Distance Exceeds 5', Structure Excavation and i m fo 39 m - L -

Backfill Quantities ShallBe Calculated For Each Culvert. 42" to 83 One Third Span of Pipe Arch

* When Headwalls Are Used or Anticipated
For Future Use, Space As Per Headwalls
Standard.

MULTIPLE INSTALLATIONS
WITHOUT HEADWALLS

Double Wrap of 22" Wide
WWF  4x4. See Note 7

CONCRETE COLLAR

NEVADA DEPARTMENT OF TRANSPORTATION

CULVERT
INSTALLATION

Signed Original On File [R-2.1.1 (601-606)
CHIEF_HYDRAULICS ENGINEER |00 " g 60| o0 /0]
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Slotted Drain

g

EMBANKMENT PROTECTOR
& SLOTTED DRAIN

For Details Not Shown See R-3.1.2 and R-3.1.3.

Cross Bar Spacers
At 6" Centers

B ~ B o
U oo
D

=

N Coupling Band

PLAN VIEW

¢

Bearing Bars

20"+ /5" Max. )
- ‘ 107"
3" Mo(x:T—I h
A=—, alini .

L.

20"+ 5" Max.

A Il

\Coup\'\ng Band

ELEVATION VIEW

Cross Bar Spacers

At 6" Centers
Fl
Bearing Bar. o

SECTION B-B

SLOTTED DRAIN & CONCRETE BARRIER RAIL
(CAN BE USED WITH SHOULDER DIKE)

Pavement Surface

3" Solid Web Spacer

e /At 6" Centers

Bearing Bar ¥g" Thick

3,
See Note 1418

H
See Note
13

2Y5"or 6"

2\/4" For 2!/," Grate, 3" For 6" Grate

/> Dia. Carriage Bolt

Attach to Band Sheet
With Tack or Fillet
Welds or Rivets

Standard Grate Detail

SECTION A-A

L 22" x V2" x Yo" x 2Y/a"
Long Band Angle

Coupling Band

SECTION C-C

Steel Sheet Plug
Spot Welded

Type 2 Shown
For Details Not Shown
1

SLOTTED DRAIN, CONCRETE

BARRIER RAIL, & DROP INLET

Concrete
Barrier
Rail

———27.
Slotted Drain A

Typical Sizes
Vary From

12" to 36" Dia.,
See Note 11.

0.D. Pipe +6"

BEDDING DETAIL

Surfacing

Base

Concrete

NOTES:

. DRAIN PIPE SEAMS MAY BE CONTINUOUS
HELICAL LOCK SEAM OR HELICAL WELD SEAM.

. DRAIN SECTIONS SHALL BE ASSEMBLED WITH
THE COUPLING BAND SHOWN.

N}

w

. THE CROSS BAR SPACER SHALL BE WELDED TO
THE BEARING BARS IN SUCH A MANNER AS TO
TO DEVELOP A MINIMUM TENSILE STRENGTH

OF 12,000 LBS. NORMAL TO THE LONGITUDINAL
AXIS OF THE BEARING BARS.

THE MAXIMUM VARIANCE FROM A STRAIGHT
LINE BETWEEN THE EXTREME TOP CORNERS
OF THE BEARING BARS SHALL BE 2" IN 20'.

b

o

. FOR CONTINUOUS RUNS OF S.C.M.P.IN
EXCESS OF 200', CLEANOUT DIOR STANDARD
FLUSHING INLETS SHALL BE INSTALLED AS
SHOWN ON THE PLANS.

=

. SPOT WELD SHALL DEVELOP MINIMUM
REQUIRED STRENGTH OF STRAP.

~

DIMENSIONS SHOWN ARE MINIMUMS.

. CONTRACTOR TO PROVIDE AN ADEQUATE
METHOD OF KEEPING THE A.C. OUT OF
PIPE DURING PAVING OPERATIONS.

@

. DESIGN SHALL BE IN ACCORDANCE WITH
THE LATEST EDITION OF THE AASHTO
STANDARD SPECIFICATIONS FOR HIGHWAY
BRIDGES, SECTION 12. MINIMUM LIVE
LOAD TO BE H20.

©

10. CONCRETE SHALL BE CLASS A OR AA.
11. HYDRAULICS ENGINEER WILL STATE PIPE SIZE.

12. THE SPACER PLATES SHALL BE WELDED ON
BOTH SIDES TO EACH BEARING BAR WITH FOUR
/4" LONG 3" FILLET WELDS.

13.H = HEIGHT OF BEARING BAR (2)3" OR 6") —
/2" CORRUGATION — GAGE OF PIPE IN INCHES.

14. THE GRATE SHALL BE WELDED WITH A %"
FILLET WELD MINIMUM 1" LONG TO THE
CORRUGATED STEEL PIPE ON EACH SIDE OF
THE GRATE AT EVERY OTHER CORRUGATION.

NEVADA DEPARTMENT OF TRANSPORTATION

SLOTTED C.M.P. DRAIN
DETALLS

Signed Original On File [R-2.1.3 (604)

CHIEF_HYDRAULICS ENGINEER [0 "5/ 75 /oS g
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Shoulder Line

Normal Roadway Slope

Finished Roadway
HOINN
Normal Roadway Slope

® ® Ry

M,L-.\ Culvert Culvert

L——l Break Slope Only When NormalRoadway Slope is Flatter Than 2:1

WITHOUT HEADWALL WITH CONCRETE HEADWALL

| '.J......LJ

[

®» Length of Culvert ShallBe Increased As Follows: Length of Culverts ShallBe Increased As Follows:
Consider Each Side Separately. Measure Pipe From Consider Each Side Separately. Measure Pipe From Roadway
Roadbed Centerline to the Intersection of Pipe Flow Centerline to the Intersection of the Top of Pipe and Fillslope

Line and Fillslope. To This Dimension Add 2'When Plus Headwall Thickness. To This Dimension Add 1 When Cover
Cover At Shoulder is 1'to 10' Add An Additional 6" At Shoulder is 5'to 10', Add An Additional 6" For Each Succeeding
For Each Succeeding 5' Of Cover or Portion Thereof. 5'of Cover or Portion Thereof.
¢ /Edge of Travellane
N IRoad S|
ormaiRoadway slope I Roadside Recovery Area
Normal Roadway Slope
‘ Shoulder Varies Normal Plan Slope
| Extended Safety Slope
=\ | o Mi
gh-—__ i in.
o 1 A
o ‘ ~ e e \(‘Cont‘oured Slope
**Inv. EL ! B —
——
‘ Culvert ‘ T
I
| Lo ]

PRECAST CONCRETE END SECTION METAL END SECTION Aed 0 Tastmont s spit
METHOD OF CONTOURING OVER CULVERTS

@ Length of Culvert ShallBe Increased As Follows: 1 Min. Culvert Normal Structure Excavation
Consider Each Side Separately. Measure Pipe From Roadway Centerline to the Intersection of the Top of Pipe and Fillslope. Width and Backfill Limits.
To This Dimension Add 1' When Cover At Shoulder is 1'to 10' Add An Additional 6" For Each Succeeding 5'or Portion Thereof.

Contour This Area To Provide the Minimum Amount of Obstruction Exposure. — oo

When Less Than 1'6" Make Modif

@XC

ations As Determined By The Engineer.

. Borrow or Roadway Excavation
*% For Informational Purposes Only

SECTION A-A
SAFETY CULVERT INSTALLATION

To Provide Obstruction Clearance

MINIMUM CULVERT INSTALLATION

NEVADA DEPARTMENT OF TRANSPORTATION

NOTE:

If, After Extending the Culvert and/or Warping the Fillslope

For Safety and/or Aesthetics, the Extension Does Not Fulfil CULVERT
the Requirements For a Clear Roadside Recovery Area, Then INSTALLATION

Vehicular Traffic May Be Protected By Some Other Means, Such
As Guardrail, Barrier Railor Another Acceptable Safety Feature.

Signed Original On File [R-2.1.4  (601-606)
CHIEF_HYDRAULICS ENGINEER |00 "5/ 72] - > /o
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s, L
=%
\\;/\\/?
TT~ze
S .
I I e T
JMHHH 1
R R
8”}: . Toe
Plate

SECTION
TYPE 1OR 2 CONNECTION

R

inforced Edge

N E{

Rivets @ 12" Centers

Max. Spacing

ELEVATION

Length of Toe Plate To Be W + 10" Min. For 12" to 30" Dia. Pipe
Inclusive and W +22" Min. For 36" Diameter Pipes and Larger.

% — Connector Section
1.0'

S

D
NN
NS
NG

N

N

NN

N

N

N

7

%

PR RO
8”? Toe
Plate

SECTION
TYPE 3 CONNECTION

5]
<
Span EE=S
of 2
Connector Section u%j
e I
Bolts or Rivets ~07
%
o
/ CN
s " 1]
' } - |
° Reinforced Edge
.0
4
Span

| [
S'\vets @ 12" Centers Max. Spacing

ELEVATION

Length of Toe Plate To Be W + 10" Min. For Pipe
Arches With Rise of 13" to 29" Inclusive and W + 18"
Min. For Pipe Arches With Rise of 33" and Larger.

Strap Bolt
See DETAILL A

Flat Strap

Length

77 ////I/I/I/I/I////I/I/IJ_
&
7

Yo%
"//._'I//I/////////////////‘

Threaded Rod

Connector

TYPE 1

For 12" Thru 24" CMP Only

Rod Holder

Connector Section

Bolts or Rivets

For 30" Thru 84" CMP,
17" x 13" Thru 57" x 38" CMAP, and
12" Thru 60" HDPE

TYPE 3

42" Thru 84" CMP (Optional)

STANDARD CONNECTIONS

For 64" x 43" Thru 83" x 57" CMAP or

No. 4 Bar Tied to Bolts

¥,"'x 6" Hex.
Bolt and Nut
f
(I

DETAL B

R

See DetailB

SECTION

Bolts @ 18" Centers

ELEVATION
ANCHOR BLOCK DETAIL
See Notes 6 Thru 9

Standard V52" x 6"
Galvanized Bolt And
Matching Square Nut

1"x 0.109"
Galvanized
Strap

DETAL A

SHEET 10F 2
NEVADA DEPARTMENT OF TRANSPORTATION
METAL END SECTIONS
12" TO 84" CMP/
12" TO 60" HDPE &
17"x 13" TO 83"x 57" CMAP

Signed Original On File [R-2.2.1 (604)

CHIEF_HYDRAULICS ENGINEER [0 "/ 75 "o s 0g]
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TYPE PIPE ARCH DIMENSIONS JR —
DIMENSIONS .
CONNECTION GAGE A 3 a0 C m SLoPE | cu. YD.
SPAN  RISE 1" TOL. MAX | 1" TOL.| 1/" TOL. |2" TOL.
703" | 18 7" 9" 6" 19" 30" 251
21" 15" | 16 7" 10" 6" 23" 36' AW
24" 18" | 16 g 12! " 28" 42m 21/p:1
28" 20" | 18 9 40 g Son 4gn AR
TYPE 2 350 240 | 44 10" 16" 6" 39" 60" 2/5: 1
42" 29" | 14 2" 18" 8" 46" 75" 251
49" 33" | 12 13" 21" o" 53" 85" 2501
57" 38" | 12 18" 26" 2" 63" 90" Wi 0.26
64" 43" | 12 18" 30" 12" 70" 102" 241 0.29
TYPE 3 T 47|12 18" 33" 2" 77" n4" 20/4: 1 0.31
77" 52" | 12 18" 36" " 77" 126" 21 0.34
83" 57" | 12 18" 39" 12" 77" 138" 2 i1 0.36
cMP/ DIMENSIONS
TYPE HDPE
CONNECTION| PIPE | GAGE A B H L w APPROX | ¥CONCRETE
DIAM. 7 TOL. | MAX | 1* TOL. | 1" TOL.| 2" ToL.| SLOPE | CU-YD.
2 | 18 & e o o San Ve 1
TYPE 1 158" | 16 7" 8" 6" 26" 30" 2i/5:1
CMP/ = | e g 10 o L s S
TYEEE? | 2m | e 9 | 2 6" 36" 42" z/: 1
24" | 16 0" 13" 6" 4 48" 2
30" | 14 2" 16" 8" 51 60" 2Yp1
TYPE 2
36" | 14 14" 19" g 60" 72" 2501
NOTES:
42" | 12 8" | 22" n 69" 84" 2V/5: 1 I
8| 1 B |27 1on 78 90" 2 0.26 1. THE CULVERT LENGTHS SHOWN ON THE PLANS AND STRUCTURE LIST SHALL
TYPE 2 | 540 | 12 ' | 30 12n g4n 109" 5 0.29 BE THE PAY LENGTH AS INDICATED ON THE STANDARD SHEET INCLUDING
OR 80" | 12 B | 330 2" g7 114" ¥ 1 0.31 CONNECTOR SECTION LENGTHS WHEN USED.
TYPE 3 B f f 120 e . e 032
(732” % }gu gg‘ 12 P ggu H//é 1l o34 2. PIPE ON SKEW SHALL BE MITERED. SUFFICIENT ADDITIONAL LENGTH OF
780 | 15 80 | aon 12n i 130n Va1 035 PIPE SHALL BE ALLOWED TO PROVIDE CLEARANCE FOR END SECTIONS.
84" | 12 18 5 12 87" 138 176 1 0.8 3. TOE PLATES REQUIRED ON ROUND PIPE 24" AND OVER IN DIAMETER AND ON

* FOR INFORMATION ONLY ARCH PIPE 28"x 20" AND OVER UNLESS OTHERWISE SPECIFIED ON THE
PLANS OR IN THE SPECIAL PROVISIONS.

4. TOE PLATES SHALL BE PUNCHED WITH %¢" HOLES TO MATCH HOLES IN LIP
OF END SECTION AND BOLTED WITH 3" GALVANIZED BOLTS.

5. REINFORCED EDGES TO BE SUPPLEMENTED WITH GALVANIZED STIFFENER
ANGLES FOR THE 60" THRU 84" ROUND, 77"x 52" AND 83"x 57" PIPE-ARCH
SIZES. THE ANGLES WILL BE 2"x 2"x !/4" FOR THE 60" THRU 72" ROUND,
77"x 52'" AND 83"x 57" PIPE ARCH SIZES AND 25" x 2!/, x /4" FOR 78"
THRU B4' ROUND. THE ANGLES TO BE ATTACHED BY %' GALVANIZED NUTS
AND BOLTS.

6. ANCHOR BLOCK SHALL BE USED ON INLET END ONLY FOR 48" CMP AND OVER
AND FOR 57"x 38" CMAP AND OVER UNLESS OTHERWISE SPECIFIED
(SEE ANCHOR BLOCK DETAILS).

7. CONCRETE SHALL BE CLASS A OR AA.

8. TOE PLATE TO BE ELIMINATED WHEN ANCHOR BLOCK IS USED.

9. REINFORCING STEEL BAR TO CLEAR 2" ON ENDS OF CONCRETE ANCHOR BLOCK.

10. ACTUAL DIMENSIONS OF END SECTION MAY VARY BY MANUFACTURER.
PROVIDE APPROPRIATE METAL END SECTIONS TO SPECIFICALLY FIT
EITHER HDPE OR CMP AS RECOMMENDED BY THE MANUFACTURER.

1. METAL END
ENGAGE 2 C

NS INSTALLED ON HDPE PIPE SHALL
SATIONS.

SHEET 2 OF 2
NEVADA DEPARTMENT OF TRANSPORTATION
METAL END SECTIONS
12" TO 84" CMP/
12" TO 60" HDPE &
17"x 13" TO 83"x 57" CMAP

Signed Original On File [R-2.2.1.1 (604)

CHIEF_HYDRAULICS ENGINEER [0 "/ 75 "o s 0g]
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Y/>" Dia. Galvanized Threaded Rod
Over Top Of End Section. Side Lugs
To Be Bolted To End Section.

13" X 6"
Bolt w/Nut

48" Max.

1" Flattened X c@>
Section Slotte H
- , d\\g\e A

5" 3" Pipe: Flatten End, Then Bend

3l/pn Outside 4" To Match End Section
2

Sides, Then Galvanize.

TRANSVERSE BAR
DETAIL

Galvanized
Stra
TYPE 1 LONGITUDINAL BARS
TYPE 2 CONNECTOR DETAIL
CONNECTOR DETAIL Through 24" Round CMP

For 30" Dia. And Larger
21" x 15" And Larger

Reinforced Edge Full
Length Of End Section
See Section A-A

1

Top Of Slope End S

Rise

%" x ¥3" Hex Bolts
To Hold The Surfaces
Tightly Together

Z\‘l O Ii Optional Toe Plate
EPEE Pty Extension (Same Gage
* l<— As End Section)

—n

Holes @ 12" Ctrs.
Ctrs. (Max.)

A W A

Overall Width

FRONT VIEW

Min.%s " Dia. Galvanized
SteelRod Or No. 4 Gal—
vanized Reinforcing Bar

Edge Of Sidewall Sheet
Rolled Snugly Against
SteelRod

1/g" (Approx.)

SECTION A-A

Corrugation Sized
To Fit Pipe

SECTION B-B

Longitudinal Bar
See Note 5

Pipe Size

Reinforced Edge Full
Length Of End Section
(See Section A-A)

ection

Maximum  Spacing
4'=Cross Drainage Structure
2'-Parallel Drainage Structure

NP . S\o?e -~
—

Pipe Size

T :Y;’ L
Holes @ 12" ol 3
Ctrs. (Wox.) ©
A w A ELEVATION

QOverall Width
Round Stub Shown
For llustration Only

FRONT VIEW
30" And Larger End Sections Bars

Round Stub Shown
For lllustration Only

/2" Dia.
Carriage
Head Bolts (Typ.)

LEGEND:

May Be Multiple Panels. Seams
ShallBe Lo;)ped 2" And Joined
With %" x7g" Bolts On 6"
Centers Max.

Longitudinal Bar.

See Note 5
ar / /5" Dia.
oLt S Sarioge Hoad
CROSS DRAINAGE STRUCTURE
SHEET 10F 2

NEVADA DEPARTMENT OF TRANSPORTATION

METAL END SECTION
(SAFETY TYPE)

* NUMBER OF BARS REQUIRED WILL VARY DEPENDING ON THE LENGTH FOR METAL PIPES

OF THE END SECTION. BAR NO. 1 IS ALWAYS LOCATED 6" ABOVE FLOW
LINE.

Signed Original On File |R-2,2,2
[ADOPT!
CHIEF_HYDRAULICS ENGINEER | 9/00

(6804)
5709




9l-y

SAFETY SLOPE END SECTIONS FOR ROUNDPIPES
Pipe [Min.Thick | Dimensions 7= 2" L Dimensions % 2"
Dia. [ in. |Ga.{ A | H W [Overall |Slope| Length[Slope|Length SlopeLength
in. Width in. in. in.
15 |.064] 16| 8 6 21 37 4:1 20 6:1 30 |10:1] 50
18 |.064]| 16| B 6 24 40 4:1 32 6:1 48 |10:1] 80
21 |.064| 16| 8 6 27 43 411 44 6:1 66 [10:1| 110
24 1.064| 16| 8 6 30 46 4:1 56 6:1 84 |10:1] 140
30 [.109] 12| 12 9 | 36 60 4:1 80 6:1 120 |10:1] 200
36 108112 12 | 9 | 42 66 4:1] 104 |6:1| 156 |10:1]| 260
42 |.109 | 12| 16 | 12 | 48 80 411 128 6:1 82 | —] —
48 1108 12| 16 | 12 | 54 86 411 152 6:1 228 | — | ——
54 1.109| 12| 16 | 12 | 60 92 4:1 176 6:1 264 |— | ——
60 |.109| 12| 16 | 12 | 66 98 4:1| 200 |6:1 300 |— | ——
SAFETY SLOPE END SECTIONS FOR ARCHED PIPES
Equiv.| Inches [Min.Thick Dimensions ¥ 2" L Dimensions*/_ 2"
Dia. [Span [Rise | in. |Ga. H W | OveradllSlope|Length |Slope[Length|Slope|Length
in. Width in. in. in.
18 21 15 |.064|16 | 8 6 | 27 43 | 4:1| 20 6:1] 30 [10:1] 50
21 24 18 |.064|16 | 8 6 30 46 4:1] 32 6:1 48 |10:1| 80
24 28 20 064|166 | 8 6 34 50 4:1 40 6:1 60 [10:1] 100
30 35 | 24 |079|14 | 12 9 41 65 4:1 56 6:1 84 [10:1| 140
36 42 29 |09 |12 | 12 9 48 72 4:1 76 6:1 114 [10:1] 190
42 49 | 32 1109 ]12| 16 | 12 | 55 87 |4:1| 92 6:1] 138 | —| —
48 57 37 109 |12 ] 16 | 12 | 63 95 4:1 12 6:1] 168 | — | ——
54 64 | 42 [109 |12 ] 16 | 12 | 70 102 | 4:1| 132 6:1] 198 | —| —
60 71 46 |109 12| 16 |12 | 77 109 | 4:1| 148 6:1] 222 | — | —
72 83 56 |109 |12 | 16 | 12 | 89 121 | 441 188 6:1| 282 | — | ——

NOTES:
. GALVANIZED STEEL SHALL MEET A.A.S.H.T.0. SPECIFICATIONS.

. CONNECTOR SIZES THRU 24" DIAMETER ATTACH TO PIPE WITH TYPE 1
STRAPS. ALL OTHER SIZES ATTACH WITH TYPE 2 RODS AND LUGS.

3. WHEN REQUIRED, TOE PLATE EXTENSIONS ARE TO BE 8" HIGH BY
OVERALL WIDTH LESS 6". DO NOT INCLUDE UNLESS SPECIFIED.

. FABRICATE TRANSVERSE BARS AND LONGITUDINAL BARS FROM
STEEL PIPE CONFORMING TO ASTM A53 GRADE B SCHEDULE 40
SPECIFICATIONS HOT DIP GALVANIZE BARS AFTER FABRICATION.
SLOTTED HOLES FOR TRANSVERSE BAR ATTACHMENT SHALL BE
PROVIDED FOR ALL END SECTIONS.

. LONGITUDINAL BARS SHOWN ARE FOR CROSS DRAINAGE STRUCTURES
FOR PIPES LARGER THAN 30". LONGITUDINAL BAR REQUIRED WHERE
OPEN SPAN (AS MEASURED PERPENDICULAR TO THE FLOW LINE) IS
GREATER THAN 30'". USE ADDITIONAL LONGITUDINAL BARS IF AFTER
PLACEMENT OF ONE LONGITUDINAL BAR THE OPEN SPACING STILL
EXCEEDS 30" ON LARGER END SECTIONS. WHERE THE OPEN SPAN

OF ANY CROSS DRAINAGE STRUCTURE IS 30" OR SMALLER,

BARS ARE REQUIRED. WELD LONGITUDINAL BARS TO TRANSVERSE BARS.

6. ALL REFERENCES MADE TO PIPE DIAMETER APPLY TO ROUND PIPE
DIAMETERS AND THEIR ARCHED EQUIVALENTS.
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SHEET 2 OF 2

NEVADA DEPARTMENT OF TRANSPORTATION

METAL END SECTION
(SAFETY TYPE)
FOR METAL PIPES
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VAR

Mastic
o \Nherve
o~ Required

24" Smooth Sleeve
To Be 12 Gage
Galvanized In
Accordance With
AASHTO M218

Alternate View
For Female End

Form 2-2/3" x V2"
Corrugations

And Attach With

Type 1Strap Or

Type 2 Threaded Rod

TAPERED SLEEVE FOR ATTACHING
STEEL END SECTIONS TO RCP & HDPE

For AllConcrete Pipes

Top Of Slope End Section

Reinforced Edge Full
Length Of End Section
(See Section A A)

Corrugation Sized
To Fit Pipe

Rise

SECTION B-B | &

/2" Dia. Galvanized Threaded Rod
Over Top Of End Section. Side Lugs
To Be Bolted To End Section.

TYPE 1
TYPE 2 CONNECTOR DETAIL
CONNEQTAOjRL DETAlL Round & Elpital RCP/HOPE SMOOTH TAPER
30" And Larg SLEEVE DETAI

For

Galvanized
Strap

er
Round & Elliptical RCP/HDPE

3" x 3" Hex Bolts
To Hold The Surfaces

Tightly Together

N ‘:7' 7()177'7£r7":‘ [
I |
\\
Holes @ 12"
Ctrs. (Max.)
A w A
Qverall Width
FRONT VIEW

48" Max.

1" Flattened
4“ r‘*Sect'\o‘n
lr

el e ‘

[ VAT
Slotted I

5" 3" Pipe: Flatten End, Then Bend

Outside 4" To Match End Section
Sides, Then Galvanize.

TRANSVERSE BAR
DETAIL

Min. %" Dia. Galvanized
SteelRod Or No. 4 Gal—

Edge Of Sidewall Sheet € ) .
vanized Reinforcing Bar

Rolled Snugly Against
SteelRod.

Yg" (Approx.)

SECTION A-A

Pipe Size

See N

Reinforced Edge Full
Length Of End Section
(See Section A-A)

Longitudinal Bar
ote

AT
Bolt w/Nut

24"

- 2 2/3

/2"
Nom. Dia. + /"
Before Corrugating

Maximum  Spacing
4'=Cross Drainage Structure
2'-Parallel Drainage Structure

S\o?e

5

\ox. 38

Form /5" x 2 2/3" Corrugations.
Maintain Inside Diameter Of Sleeve.
Finished End To Be The Same
Diameter As Corrugated Steel
Pipe Diameter.

Pipe Size

P L L
Holes @ 12" ol 3
al T | ELEVATION
Overall Width
FRONT VIEW

Optional Toe Plate

Extension (Same

Gage

As End Section)

Round Stub Shown

iag
Head Bolts (Typ.)

30" And Larger End Sections
May Be Multiple Panels. Seams
Shall Be LOP ed 2" And Joined
With %" x/gj“ Bolts On 8"
Centers Max.

LEGEND:
* NUMBER OF BARS

THE END SECTION.

For lllustration Only.

Longitudinal Bar
See Note 5

CROSS DRAINAGE STRUCTURE

REQUIRED WILL VARY DEPENDING ON THE LENGTH OF
BAR NO.1 IS ALWAYS LOCATED

6" ABOVE FLOW LINE.

/2" Dia.
Carriage Head
Bolts (Typ.)

SHEET 10F 2
NEVADA DEPARTMENT OF TRANSPORTATION
METAL END SECTION
(SAFETY TYPE)
FOR CONCRETE &
HDPE PIPES

Signed Original On File |R-2,2,3
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SAFETY SLOPE END SECTIONS FOR ROUND PIPES
Pipe |Min. Th\ck, Dimensions 7~ 2" L Dimensions ¥~ 2"
Dia.| in. JATHT W J[Overall [4:1 Slope[6:1 Slope[l0:1 Slope
(in.) Width L @Gn) | L (n) L (in.)
15 |.064| 6|8 | 6|21 37 20 30 50
18 |.064|16|8 | 6|24 40 32 48 80
21 |.064|16|8 | 6|27 43 44 66 110
24 1.064|16|8 | 6|30 46 56 84 140
27 11091212 | 9|33 57 68 102 170
30 | 1091212 | 9] 36 60 80 120 200
331109 1212 | 9|39 63 92 138 230
36 | 109 12]12 | 9|42 66 104 156 260
42| .109| 12 [16 | 12| 48 80 128 192 —
48 | .109] 12|16 |12 | 54 86 152 228 —_—
54 [.109] 12|16 |12 | 60 92 176 264 —
60 | .109] 1216 |12 | 66 98 200 300 —_—
SAFETY SLOPE END SECTIONS FOR ELLIPTICAL PIPES
Equiv| Inches [MinThick|Dimensions - 2" L Dimensions 72"
Dia. [Span[Rise| in. [Ga| A T H [ W [Overallls:1 Slopel6:1 Slope[i0:1 Slopé]
in. Widt in. L in. in.
18 | 23| 14 |.064|16| 8 | 6 | 23] 45 16 24 40
24| 30| 19 |.064|16| 8 | 6 | 36| 52 36 54 90
27| 34| 22|.079[14|12| 9 | 40| 64 48 72 120
30| 38| 24|.079[14|12| 9 |44| 68 56 84 140
33| 42|27].109]12|12] 9 |48| 72 68 102 170
36 | 45| 29|.109 (12|16 |12 | 51 83 76 14 190
42 | 53| 34 |.109 12| 16|12 |59 AN 96 144 —
48| 60|38 |.109|12 |16 |12 |66 | 98 12 168 —
54 | 68| 43(.109]12| 16|12 |74 | 106 132 198 —
60| 76| 48].109 12| 16|12 |80 | 112 152 228 —

NOTES:
. GALVANIZED STEEL SHALL MEET A.A.S.H.T.O. SPECIFICATIONS.

. CONNECTOR SIZES THRU 24" DIAMETER ATTACH TO PIPE WITH TYPE 1
STRAPS. ALL OTHER SIZES ATTACH WITH TYPE 2 RODS AND LUGS.

. WHEN REQUIRED, TOE PLATE EXTENSIONS ARE TO BE 8" HIGH BY
OVERALL WIDTH LESS 6". DO NOT INCLUDE UNLESS SPECIFIED.

. FABRICATE TRANSVERSE BARS AND LONGITUDINAL BARS FROM

STEEL PIPE CONFORMING TO ASTM A53 GRADE B SCHEDULE 40
SPECIFICATIONS HOT DIP GALVANIZE BARS AFTER FABRICATION. SLOTTED
HOLES FOR TRANSVERSE BAR ATTACHMENT SHALL BE PROVIDED FOR
ALL END SECTIONS.

. LONGITUDINAL BARS SHOWN ARE FOR CROSS DRAINAGE STRUCTURES
FOR PIPES LARGER THAN 30". LONGITUDINAL BAR REQUIRED WHERE
OPEN SPAN (AS MEASURED PERPENDICULAR TO THE FLOW LINE) IS
GREATER THAN 30". USE ADDITIONAL LONGITUDINAL BARS IF AFTER
PLACEMENT OF ONE LONGITUDINAL BAR THE OPEN SPACING STILL
EXCEEDS 30" ON LARGER END SECTIONS. WHERE THE OPEN SPAN

OF ANY CROSS DRAINAGE STRUCTURE IS 30" OR SMALLER,

BARS ARE REQUIRED. WELD LONGITUDINAL BARS TO TRANSVERSE BARS.

. ALL REFERENCES MADE TO PIPE DIAMETER APPLY TO ROUND PIPE
DIAMETERS AND THEIR ELLIPTICAL EQUIVALENTS.
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SHEET 2 OF 2

NEVADA DEPARTMENT OF TRANSPORTATION

METAL END SECTION
(SAFETY TYPE)

FOR CONCRETE &
HDPE PIPES

Signed Original On File |R-2,2,3.1
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DIAMETER | WEIGHT A B c * L w
18" 670 9" 21" 21 4'-2" 3
24" 1300 91/2" 36" 7-6" 3 3
30 1850 T 45" 78" 61" 5
36" 3500 3" 52" -1 8" 6'
42" 4930 T-9" 5-3" 21 82" 6'-2"
48" 6700 2' 6 2—2" 82" 7
54" 7150 23" 5'-6" 2-9" 8'-3" 6'-10"

* For Reference Only

PLAN
Tongue End for Inlet
Groove End For Outlet
a
SECTION A-A
= PN

Culvert

SNV
End Section

CROSS SECTION VIEW
18" RCP TO 54" RCP

Diameter

END VIEW

NOTES:

1

CLASS AND TYPE OF CONCRETE SHALL BE AS SPECIFIED FOR
REINFORCED CONCRETE PIPE.

STRUCTURAL DESIGN OF END SECTION SHALL CONFORM TO THAT OF
STANDARD REINFORCED CONCRETE CULVERT PIPE.

LENGTH OF PIPE SHOWN ON THE DESIGN PLANS DOES NOT INCLUDE CONNECTOR
SECTION (LENGTH C).

CONTACT HYDRAULICS ENGINEER FOR SIZES NOT LISTED.

ACTUAL DIMENSIONS OF END SECTIONS MAY VARY BY MANUFACTURER.
ADJUST PIPE LENGTHS AS NECESSARY TO ACCOMMODATE PRECAST
END SECTIONS USED. SEE SHEETS R-1.1.2 AND R-2.1.4 FOR EXTENSION
BEYOND FILL SLOPE AND PIPE PAY LENGTHS.

NEVADA DEPARTMENT OF TRANSPORTATION

RCP END SECTION
18" RCP TO 54" RCP

Signed Original On File |R-2.3.1
Pl
CHIEF_HYDRAULICS ENGINEER 175

(603)
5/09




NOTES:
1. CONCRETE SHALL BE CLASS A OR CLASS AA.

0¢-yo

i 16" . B B .
D See Detail F 7 7
A ) A f* 2. REINFORCING STEEL_SHALL BE DEFORMED BARS WITH THE MAXIMUM
i (=) w “ Fr, - |-Bars e 12" SPACING OF 12" SET 2" CLEAR OF SURFACE OF CONCRETE.
777777 - - } : - : [ REINFORCING BARS MAY BE CUT AND BENT IN FIELD.
[ See Detail B }{ﬁ See Detail E N m ¢ K |, W-Bent Bars @ 12"
= = = = == | 5 ..
I , Support Pipe\{]‘% See DetcHCM : o > ﬁ %"
””” - | L NN o T 3 'R
L —»D h F-Bars @ 12"
o] L Yy A g |- varies _| » oS
]
A SECTION D-D %" x 2'x 6"Plate Galv. A36 /4" x 3"x 8"Plate Galv. A36
SADDLE PLATE ANCHOR PLATE
PLAN DETAIL DETAIL
See DETAIL T
70 54" Dia. Holes
;_ A - Yo" Cl
.
[T S I-Bars @ 12" -
10" H-Bars—42] are 3/" Nominal ID Galvanized Steel Pipe—6:1 Slope I I ™ \9
- | A See Table G For Wall Thickness N © -
| Léo J o |
I
| - S 70 I S S
| o
. = |
8"} F s IR DETAL B
U, S N LN DETAL C DETAL T
— 8" a —Bent Bars e 4" .
— e M-Bent Bars @ 12" J L PLAN STEEL PLATE
o
SECTION A-A
QUANTITY AND LENGTH OF No. 4 REINFORCING BARS E
D‘F’,*‘-P(EJF F G H | M W 31,0 Galv. Yo o
30" 20-0-2" | 421 233" | 51910" _To 26" | ,_, 19-4-10" To 2 SteelGrate Pipe  pon /7
33" 23-2'-5" | 437 2-3-7" | 3-20-10" To — 20-5-2" To —- B ‘QV
36" 24-2-8" 5-23-6" | 2-3-10" | 3-22—4" To —— 22-5-5" To — % e/ <
39" 26-2'-11" 5-25'-6" | 2-4'-1 4-24'-4" To —- 5-2' 24-5'29" To —= !
42" 28-3-2" | 5-27 2-4—4" | 5-25-10" To _-—- 256 To — Saddle Plate —7] V! Dig. U-Bolt
45" 29-35" | 6-28-6" | 2=4'-7" | 5-27-4" To —- 2763 To — Stee! Support Poe |\ /] P
48" 31-4—10" | 6-30' 2-4-10" | 5-28'-10" To -- 6 28-6'-6" To —— ¢ : = E
51" 33410" | 6-32 251" 63010 To — 30610 To — 2-Anchor Plate
54" 34-5-4" 6-33-6" | 2-5-4" | 6-32-4" To —— 32-7-1"_To — _
57" 37-5'=7" 7-35' 2-5-7" | 6-33-10" To — o 33-7—4" To — DETAIL E ELEVATION SECTION E-E
60" 38-5-10" | 7-37' 2-5-10" | 7-35'-10" To —- 35-7-8" To —- DETAL F
4
i, 2\ " +
TABLE G Ve 72 - 2%2%
12" . y NE
DIA. OF DIM. DM, PIPE 8 e T /2l | © c
PIPE A B CLASS M-BAR |- Ut Galv. Steel Plat o<
307 2 T3 N /i Galv. Steelflote 132
33" 23 1'—4/5" ” /2" Dia. U-Bolt 5 E,\
ST D e o 8 G-Bars @ 12" ;
39" 26'-6" 1-7Y5" g -
42" 28’ 1-g" W-BAR = el U-BOLT DETAIL
50 596" T=107/," =) |
48" 31 2’ o Tob of Pi
5T 35 21/ PV | ————k" Dia. U-Bolt
54:“ 34“76“ 2::3;‘ . 80 L-BAR |: ] F-Bars @ 12" NEVADA DEPARTMENT OF TRANSPORTATION
=l 56 24 © H-B 2-L Bent bars @ 4"
o e T o ars I-Bars e 12" ent bare CULVERT
SECTION B-B SECTION C=C END SAFETY GRATE

30"-60" CMP OR RCP

Signed Original On File [R-2.3.1.1

(601)]
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Skew Angle

2" Cl. E S

N - 90°
§ { o
TE ! L ° ,
@ * o
2/, Cl. : ‘ : : : 2
PLAN Pﬁ .
SINGLE CMP (Aol Wi
PLAN
DOUBLE CMP
SECTION
FOR ALL HEADWALLS '/o" Dia./Cos Skew Angle
Min. 1'/Cos Skew Angle
0.5L _ Dia./Cos ‘ Dio./Cos ‘ 0.6L 21/," Cl
o5l Yo" D\GDMm 1 o - ‘ Skew Angle ‘ Skew Angle
‘ 1 1 » 1 ‘ Bar N/ T .

Bar N/:i,//_i H';/’T‘\' 5 Bars K1] T Bars M1<__ J i
Bars K ﬁ ‘ BMK : Bars M< g
Bars M<j 0 ] 5 Bar N

a l
|
Bar N S «‘» J
25 cl. ELEVATION
DOUBLE CMP
ELEVATION
DOUBLE CMP
0.5 ‘ Dia. ‘ 0.5L 0.5L ‘ SE\'G./CAOS‘ ‘ 0.6L 2l/p" Cl
I T ew Angle
Bar N/J:/M/M . N ‘ ! T
Bars K "7— il >
Bars M <] Q Bors@; N Bors K9 T Bars wi L
\: U +
a Bars M- 5
Bar N—|4 ‘ | | © T L J g
l l e Bar N=C f { f
25" Cl
SHEET 10F 2
A NEVADA DEPARTMENT OF TRANSPORTATION
SREVATENS ELEVATION
SINGLE CMP CULVERT HEADWALLS
0° SKEW 15° TO 45° SKEW 12" TO 42" CMP
Signed Original On File [R-2.4.1 (502)
CHEF_HYDRAULICS ENGINEER [0 "*3/69 [ "o0% /0o
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QUANTITIES SHOWN ARE FOR TWO HEADWALLS

SINGLE CMP DOUBLE CMP
CMP CORR CMP 0° SKEW 15°  SKEW 30° SKEW 45° SKEW 0° SKEW 15° SKEW 30° SKEW 45° SKEW
S YT | AL CONC | STEEL | CONC | STEEL| CONC | STEEL| CONC | STEEL| CONC | STEEL| CONC | STEEL| CONC | STEEL | CONC | STEEL
cU.vD.| LBs | cU.vp.| LBS | cU.vD.| LBS | cU.vD.| LBS | cU.vD.| LBS | cU.vb.| LBS | cU.vb.| LBS | cU.vD.| LBS
2" 0.79 3-6" | 085 35 0.93 37 0.94 37 0.99 39 1.21 46 1.30 49 1.35 50 1.49 53
B [ 18" x 7| 123 | 4-3" | 1.09 48 119 50 1.21 51 127 52 1.51 61 1.62 64 1.68 65 1.85 69
B 22" x 13" 177 | & 1.36 55 148 59 7.51 59 157 61 783 70 7.96 73 | 2.05 75 2.24 80
247 | 29" x 18" 314 | 66" | 195 78 212 83 2.16 84 2.25 86 2.53 95 2.75 | 00 | 2.84 103 3.08 108
307 36" x 227 _4.91 | & 2.61 | 105 2.85 | 111 2.90 | 112 3.01 5 3.39 | 126 365 | 132 | 379 135 210 2
367 [ 43" x 277 7.07_| 96" | 3.36 | 122 3.66 | 129 3.72 151 386 | 134 4.4 | 147 468 | 155 | 4.85 158 5.5 167
427 | 50" x 31| 962 | T 218 | 167 456 | 177 264 | 179 4.81 | 182 5.39 | 196 581 | 206 | 6.03 210 6.52 | 220
QUANTITIES SHOWN ARE FOR ONE HEADWALL
LENGTH OF REINFORCING BARS
SNGLE CWP SINGLE_OR DOUBLE CMP DOUBLE CMP
oMp [ 07457 o° 5 30° 75° 0 5 30° 757 0" —45° o° i5° 307 75°
SIZE[ NO.4 | NO.5 | N0.5 | NO.5 | NO.5 |NO.4 | NO.4 [ NO.4 [NO.4 | NO.4 [NO.4 | NO.4 | NO.4 | No.5 | NO.5 | NO.5 NO. 5
K N N N N W W Wi W Wi M Wi K N N N N
27 | 46 2' —5" | 204 —37| 264 —8"| 264 —9" | 265" 261 —6"| el —4" | 182’ | 1el —3" | jez’ - | et @2 =47 | 562 —5" | 2e6' 57| 266' =9 | 207 — | 267 —10"
57 | 6e 2' 8" | 2e5 -3"| 205 9" | pe5 11" | 266'=2" |2@7 ~8"|jel' 6" | 182’ —2"| el —5" | 1e2' —3" | 1ei —5" | 162’ —6" | 7oy —8" | 207’ —6" | 2e8 —1" | 2e8 6" | 209’ -5
8" | 60 2 1" [ 26’ —3"|206' —10"] 207" 207 —4" |22 —37 102’ —1" | 182' 11" 102" a3’ 1ol —9" | 103’ —3" | 702 —I" | 208' —9" | 209' =5 | 2@9' —10" | 2€10" 11"
247 | 60 3 5" | 208 —3"|209' 209' 3" | 209' —9" |[403'  [202' —10'| 263 —8"[202' —3" | 203' 10| 202' —6"| 264 —1" | 703 5" | 2@1T —3"| 2012’ 1" | 2012 —8" | 2014'
30" | Be 3 11" [2010' 57| 201l =27 [ 2011 5" | 2012 —1" |403 —8(203 —7" | 204’ 8" 203 —5"| 204 —9" | 285 —37] 205’ 903 11" | 2014 2015 2015 —9" | 2017 5"
36" | 86 4 —5" 2612 —37]2613 —4"| 2615 —8" | 2614 5" [204' —6'1204' —4"| 205 —7"|204 —3"] 205 —8" 204 | 205 —1"| Se4 —5" | 2e16' 9" 2ei8’ 2018’ —10"] 2020' —10"
427 [10@ 4 —1" |2014 =3[ 2015’ —6"| 2015 —11" | 2016' —10"|605 —3'|305' —1" | 366' —6"|385' | 306' —7" | 304’ —9'| 306' —10"| Ted —11" | 2019' —6"| 220" —11"| 2021 —11"| 2024 —3"

NOTES:

1
2.

CONCRETE SHALL BE CLASS A OR AA.

REINFORCING STEEL SHALL BE DEFORMED BARS WITH MAXIMUM SPACING OF
18" SET 25" CLEAR OF SURFACE OF CONCRETE EXCEPT AS NOTED. BAR
ENDS SHALL BE KEPT 1/," CLEAR OF SURFACE OF CONCRETE. REINFORCING
BARS MAY BE CUT AND BENT IN FIELD.

FOOTINGS SHOWN ARE OF MINIMUM DEPTH AND SHALL BE EXTENDED IF SOIL
IS UNSUITABLE OR LIABLE TO SCOUR.

CULVERT PIPES TO BE SET ON A SKEW SHALL BE MITERED WHEN HEADWALLS
ARE CONSTRUCTED. WHEN HEADWALLS ARE NOT CONSTRUCTED THE PIPES
SHALL NOT BE MITERED EXCEPT IN OVERFLOW SECTION.

FOR ESTIMATING HEADWALL QUANTITIES ON SKEWED CULVERTS:
0° to 10° - USE QUANTITIES FOR 0° SKEW.

11° to 25° - USE QUANTITIES FOR 15° SKEW.

26° to 40° — USE QUANTITIES FOR 30° SKEW.

41° to 55° — USE QUANTITIES FOR 45° SKEW.

OVER 55° — CALCULATE QUANTITIES REQUIRED.

CULVERTS SHOULD BE INSTALLED ON 5°INCREMENTS WHERE IT IS FEASIBLE.

SHEET 2 OF 2

NEVADA DEPARTMENT OF TRANSPORTATION

CULVERT HEADWALLS
12" TO 42" CMP

Signed Original On File [R-2.4.1.1
IADOPT!
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1" *
24" sk

T B
t g g [
~ I [ [ [ T
N-Bors —/ FBors e 18" % * %
F-Bars @ 12" %k ola
PLAN
PLAN
0.5L Dia 0.5L
Bent G—Bars @ R
22" Cl. 18" FF.% |-K-Bars N.F. L 0.5L _Dia. /Cos. 0.6L
. Bent G Bars @ W Skew Angle
= 120 FF 7a" x6) Anchor Bolts E,
o
5 ,N—Bar E.F. 2/zcl =
< » ]
&
L il il
o~
\ +
]
N—-Bars — e
See
Typical
Section
ELEVATION ELEVATION
SINGLE CMP SINGLE CMP
0° SKEW 15° TO 45° SKEW
FOR DIMENSIONS & REINFORCING NOT SHOWN SEE 0°
Y, Dia./Cos. Skew Angle
15° to 45° 0.5L Dia. /Cos. Dia. /Cos. 0.6L
Skew Angle Skew Angle
0° 0.5L Dia. /2Dia. Dia. 0.5L
27K Bars N.F. %
‘ ‘ 3-Bent G Bars F.F. %
[~
1K-Bars N.F.
1Bent G-Bars F.F. %
ELEVATION
DOUBLE CMP
0° TO 45° SKEW

FOR DIMENSIONS & REINFORCING NOT SHOWN SEE 0°

SKEW

M1 Bars E.F.

SKEW

K-Bars

PLAN

AN

DETAL A

¥4" Heavy Hex.
Bolts & Nuts.

NOTE:

Anchor Bolts To
Be Installed On
Inlet End Only,

See Note 6.

)
2
B ]
% £
,‘ o
=]
+A
8
[}
<+
1

LEGEND:

* — For 48" & 54" Dia.

ok

— For 80" & 72" Dia.

Additional
N-Bar gy

TYPICAL SECTION

SHEET 10F 2

NEVADA DEPARTMENT OF TRANSPORTATION
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cMP LENGTH OF REINFORCING BARS
SINGLE CMP
SIZE 0° SKEW 15° SKEW
DIA. NO.5 NO.4 NO.5 NO.4
F G M N K F G M M1 N K
48" 1202' -9" | 10@7' =7" | 12@6' 9el6' -3 | 10@5' —10" |13@2' -9" |11e7' -7" | 6@5' —10"| 6@7'-3" 9e17' -8" | 11@5' —10"
54" 1302' -9" | 12@8' —1" | 12@6'-9" | 9e18' -3" | 12@6'-4" |14e2' —9" | 13@8' -1" | 6e6' 7" | 6@8' —1" 9019’ 10" | 13@6' —4"
60" 21@3' -9" | 18@8' 9" | 12€7' —6" [10@20' -3" | 12@6' —10" [23@3' —9" | 20@8' —9" | 607' —4" | 6@Y' 10022' 13@6' —10"
72" | 25@3' -9" |20@9' -9" | 1609’ 10024' —3" | 14@7'—10" |27@3' 9" | 2209' —9" | 8@8' —10"| 8EI0' —10" | 10026' —4" | 15@7' —10"
DOUBLE CMP
48" 1602' -9" | 11@7' -7" | 1206 ge22' -3" | 1e5 —10" | 172" -9" [ 12e7' -7" | se5' —10" | 607" -3" 9023' 10" | 1205' —10"
54" 18@2' -9" | 13@8' —1" | 1206' -9" | 9@25' 13e6' —4" | 19@2' -9" | 14@8' -1" | 6@6' -7" | 6@B' —1" 9026' -10" | 14@6' —4"
50" | 29@3'-9" | 21e8' -9" | 12@7' 6" | 10@27' -9" | 14@6' —10"| 3103' -9" | 23@8' 9" | 607" 4" | 609' 10029' -9" | 15@6' -10"
72" | 34e3' -9" [2309' -9" | 16@9' 10e33' -3" | 16e7' —10"| 3603' -9" | 2509' —9" | 8e8' —10" | 8@10' 10" | 10@35' -8" | 17@7' 10"
QUANTITIES SHOWN ABOVE ARE FOR ONE HEADWALL.
CMP LENGTH OF REINFORCING BARS
SINGLE CMP
SIZE 30° SKEW 45° SKEW
DIA. NO.5 NO.4 NO.5 NO.4
F G M M1 N K F G M M1 N K
48" |1302' -9" | 11€7'-7" |6@5'-8" | 6R7'-3" | 9elg'-2" | 11e5' —10" | 14e2'-9" | 1207'-7" | 6@5' -6" | 6@7' —3" 9elg' -2 | 12e5' -10"
54" 1502' —9" | 14e8' —1" 6@6' —5" 6@8' —1" g9e20' —4" | 1406' —4" 1502' —9" | 14@8' —1" 6e6' —3"| pEY' —1" 9e21 —6" 1406' —4"
60" 12303 -9" | 2008 9" |6@7' -2" | 6@Y' 10022' —7" | 13@6' —10" | 24@3' —9" | 21e8' 9" | 6@7' 609’ 10023 -11" | 14@6' 10"
72" 12803 9" | 23e9' -9"|8e8' -8" | 8elo' —10" | 10027 16@7' —10" | 29@3' 9" | 24@9' -9 | 8e8' —6"| 8@10' —10" | 1pe28' -7" | 17@7' -10"
DOUBLE CMP
48" 18@2' —9" |13e7' —7" |6@5' -8" | Be7' —3" 9@25' 1" | 13@5' ~10" | 19@2' —9" | 14@7' -7" | 6@5' ~6"| 6e7' 3" 9e27' —8" | 14@5' -10"
54" |20e2'-9" |15@8' —1" |6@6' -5" | 6@E' —1" ge2s8' —2" | 15@6' —4" | 22@2' —9"| 17@8' 1" | 6e6' -3"| 6@8' 1" 9e31 1" | 17e6' —4"
60" |3203'-9" | 24e8' -9" |607' -2" | 69’ 10@31 -3" | 16@6' —10" | 36@3' -9 | 2808' —9"| 607" 609" 10e34' —6" | 18e6' —10"
72" 38e@3'-9" | 27@9' —9" [8e8' -8" | 8@10' —10" | 10@37' -5"| 19@7' —10" | 42@3' -9''| 31@9' -9" | 8e8' —6"| 8e10' —10" | 10@41 —4" | 21@7' —10"
QUANTITIES SHOWN ABOVE ARE FOR ONE HEADWALL.
QUANTITIES SHOWN BELOW ARE FOR TWO HEADWALLS.
CMP CMP SINGLE CMP DOUBLE CMP
SIZE AREA L 0° SKEW 15° SKEW | 30° SKEW 45° SKEW 0° SKEW 15° SKEW | 30° SKEW 45° SKEW
DIA. |SQ FT CONC [STEEL| CONC [STEEL| CONC [STEEL| CONC | STEEL| CONC |STEEL| CONC |STEEL| CONC |STEEL| CONC [STEEL
CU YD| LB [cu Yyp| LB |CU YD| LB |CU YD| LB |cU YD| LB |CcU YD| LB |CU YD| LB |CU YD| LB
48" 1257 |12'- 6"| 6.72 | 597 | 7.31 | 651 | 7.45 | 656 | 7.75 | 696 | 8.76 | 715 | 9.43 | 772| 9.82 | 815| 10.65 | 874
54" 15.90 14! 790 | 706 | 860 | 766 | 8.76 | 802 | 9.10 | 814 |10.28 | 841 | 11.07 | 904 | 11.51 | 950 12.47 | 1045
60" 19.64 15'— 6" 10.17 993 11.07 | 1089 1.28 1095 | 11.74 1147 [13.28 | 1229 | 14.30 | 1328 | 14.87 1381 16.13 1547
72" 2827 | 18— 6| 1313 | 1265 | 14.30 |1377 |14.56 | 1424 | 15.12 | 1481 |17.07 | 1538 | 18.38 | 1654 | 19.11 | 1753 | 20.70 | 1937

NOTES:

1

2.

CONCRETE SHALL BE CLASS A OR AA.

REINFORCING STEEL SHALL BE DEFORMED BARS
WITH MAXIMUM SPACING OF 18" SET 25"
CLEAR OF SURFACE OF CONCRETE EXCEPT AS
NOTED. BAR ENDS SHALL BE KEPT 1/2"

CLEAR OF SURFACE OF CONCRETE. REINFORCING
BARS MAY BE CUT AND BENT IN FIELD.

FOOTINGS SHOWN ARE OF MINIMUM DEPTH AND
SHALL BE EXTENDED IF SOIL IS UNSUITABLE
OR LIABLE TO SCOUR.

CULVERT PIPES TO BE SET ON A SKEW SHALL
BE MITERED WHEN HEADWALLS ARE CONSTRUCTED.
WHEN HEADWALLS ARE NOT CONSTRUCTED THE
PIPES SHALL NOT BE MITERED EXCEPT IN
OVERFLOW SECTION.

FOR ESTIMATING HEADWALL QUANTITIES ON
SKEWED CULVERTS:

0° to 10° — USE QUANTITIES FOR 0° SKEW.
11° to 25° — USE QUANTITIES FOR 15° SKEW.
26°to 40° — USE QUANTITIES FOR 30° SKEW.
41°to 55° — USE QUANTITIES FOR 45° SKEW.
OVER 55° — CALCULATE QUANTITIES REQUIRED.

CULVERTS SHOULD BE INSTALLED ON 5°
INCREMENTS WHERE IT IS FEASIBLE.

NO DIRECT PAYMENT FOR ANCHOR BOLTS.
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22" Cl.

T ‘ ‘ ’ L \ . :
22" Cl. . BN \‘ \‘\ : . z
PLAN )
SINGLE RCP/HDPE _ 0.8 Dia./Cos. Skew Angle, Min. T'=3"/Cos. Skew Angle
. PLAN
2 T: DOUBLE RCP/HDPE
< § :
SECTION
FOR ALL HEADWALLS

2! 5" Cl. . ia. N ia. . in. 1'—. 0s. ew Angle

r ‘ ‘ 0.5L __ Dia./Cos. Dia./Cos. _, 0.6L 2o Cl.

P 7/}\‘—\—}/;__\. j ‘ Skew Angle Skew Angle ‘ l
EBW i/r//);, i | Bar N/J/ : \T//A\_ﬂ T
Bars M<I, ‘ Bars M Z < Bors K[ T Bars M _
Bar N | ] | | Bars M4 J

™~ | J Bar N[ e | 7‘7 | J

25" Cl. = l ‘ ! —
ELEVATION ol e
DOUBLE RCP/HDPE ELEVATION
DOUBLE RCP/HDPE
2" Cl._t 0.5L | Dia. | 0.5L 25" Cl. S el = 0.5L ) gfégciié\e ‘ 0.6L

Bars M<]

Bar N |

R ‘ | ‘ ‘
Bar N/W

Bars K ‘7— :1: Fmﬂ

ELEVATION
SINGLE RCP/HDPE

0° SKEW

215" Cl.

Bar N

Bars K-

Bars M-

Bar N

——

Bars M1 <
‘% -1 J
I
I
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CULVERT HEADWALLS
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ELEVATION
SINGLE RCP/HDPE

15° TO 45° SKEW
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QUANTITIES SHOWN BELOW ARE FOR TWO HEADWALLS.

rers | repy SINGLE RCP/HDPE DOUBLE RCP/HDPE
HDPE | HDPE 0° SKEW 15° SKEW 30° SKEW 45° SKEW 0° SKEW 15° SKEW 30° SKEW 45° SKEW X Y L h
Siz AREA CONC [ STEEL| CONC [ STEEL| CONC [STEEL| CONC [STEEL| CONC [STEEL| CONC [ STEEL| CONC [ STEEL| CONC | STEEL
DIA. SQ FT | cu vD LB CU YD LB Cu YD | LB CU YD | LB CU YD| LB Cu YD| LB CuU YD LB CU YD LB
12" 0.79 1.00 46 1.09 49 1.10 49 1.14 50 1.41 59 1.52 62 1.58 64 1.73 67 10" 11— 2" 4! 3
15" 1.23 1.32 55 1.45 58 1.47 59 1.52 60 1.80 70 1.93 73 2.01 75 2.18 79 104" 1 - 2" 5' 3 - 3"
18" 1.77 1.62 69 1.77 73 1.80 74 1.85 75 2.15 85 2.31 89 | 2.40 91 2.80 96 105" 1= 25" 5 - 9" 3= 7"
21" 2.41 1.95 77 213 82 2.16 83 2.23 85 2.59 95 2.79 101 | 2.90 103 3.13 108 107" 11— 23" 6 - 6" [ 3- 105"
24" 3.14 2.27 96 2.48 102 2.52 103 2.60 105 3.01 16 3.24 22 | 3.37 125 3.64 131 1 1= 3" 7 — 3" 4= 2"
27" 3.98 2.62 105 2.86 111 2.90 112 2.99 114 3.48 128 3.75 134 | 3.89 137 4.21 144 1 - 3" 8' 47— 8"
30" 4.91 3.08 117 3.37 123 3.41 124 3.44 127 4.07 141 4.38 148 | 4.55 152 4.90 159 /5" 1= 3" 9' 4 - 9"
33" 5.94 3.50 125 3.82 132 3.87 134 3.98 137 4.62 153 4.98 160 5.17 164 5.56 172 1" 1= 37" 9' - 9" 5 /"
36" 7.07 3.93 161 4.29 169 4.34 171 4.47 174 5.19 190 5.59 200 5.80 204 6.24 213 T T- 4" 10 - 6" 5 = 4"
QUANTITIES SHOWN BELOW ARE FOR ONE HEADWALL.
LENGTH OF REINFORCING BARS
. SINGLE RCP/HDPE SINGLE OR DOUBLE RCP/HDPE DOUBLE RCP/HDPE
HDPE 0° —45° 0° 30° 45° 0° 15° 30° 45° 0° —45° 0° 15° 30° 45°
SIZE NO. 4 NO. 5 .5 NO. 5 NO. 5 NO. 4 NO. 4 NO. 4 NO. 4 NO. 4 NO. 4 NO. 4 NO. 4 NO. 5 NO. 5 NO. 5 NO. 5
DIA. K N N N M M M1 W M1 M M1 K N N N N
12" [ 602'-9" [2e4'-9"| 2e05'-2" [2@5' —4" | 205'-7" |20 -7" [ 1el -5" [1e2' -1"| 1ot —4" [1e2' -2" [ 1eI'—1" | 1e2'-5" | 7e2' —9" | 2e7' 207'-6" | 207" -11" 2e8' -9"
15" [ @3 —1" | 206 206' —6" | 206' -8" | 207" 202'-1" | 11 -1" | 102' -8"| 1@1' 10" | je2' —9" | 1e1' -7" | 103’ 7e3' 1" | 208'-6" | 209'-2" | 209'-7" 2@10' =7"
18" | 603 4" | 207 207'-8" | 207' 10" 2@8'—2" |4e@2' —5"| 202' =3"| 203' -1"| 202' —2" |203' —2" | 201 -11" [ 203' -5" | 7@3' —4" | 209'-9" | 2e10'—6" | 2@t 2e12' —1"
21" [ 6e3 -8" | 2e8' 2e8' -9" [ 208 11" | 209 -5" [4e2'-9"] 2e2' -7"[2e3 -6"]| 202' 6" [2@3' -7" | 202' 3" [ 2e3' —10"| 7e3 -8" | 2e11' —2" | 2e12’ 2e12' =7" 2@13' -10"
24" | ge3 —11" | 209 209' -10" [ 2@10' —1" | 2010' 7" | 4@3' —2"[ 203 204 202 11" [204' —1" | 202' —8" | 204" 4" | 9@3' 11" | 2e12' -7" | 2@13'-7" | 2e14' -2" 2@15' -8"
27" | 8e4' —2" [ 2e10’ 2010' —11" [ 211 —2'' | 2011' -9" [4e3' —6"| 23' —4" [204' —4"'| 203' 3" [204' -5" [ 203’ 204'-8" [ 904" 2" | 2014' 1" | 2e15' 1" | 2015'-10" [ 2e17' 8"
30" | 8e4'—6" [ 2ei1'-3"| 2e12' —3"| 2012’ —7"| 213" —2" [4e4’ 203 —10"[ 205" 203 -9" |2@5' -1" [ 203 —6" | 2@5' -4" | 9e4'—6" | 2015' -9" [ 2@16' —11" | 2017' -9" 2e19' 7"
33" | 8e4'-10" | 2012' -3"| 2013’ —4" | 2013' —8'"'| 2@14' —4" [ 4e4' -3"| 2e4' -1 [205' -3"| 204’ 205'-4" | 203'-9" | 205' 7" | 9e4'—10"| 2017'-3"| 2e18'-6" | 2019' -5" 2021 -5"
36" | 1005 1" | 2@13' -3 2e14' 5" | 2@14' 9" 2015' -7" | 6e4' —8"| 3e4' —6" |305' —9"| 3e4' -5 [3e5' -10"| 304' —2" [ 3e6' —1" | 1105' —1" | 2e18' -8" | 2@20' 2027 2023 2"
NOTES:
1. CONCRETE SHALL BE CLASS A OR AA.
2. REINFORCING STEEL SHALL BE DEFORMED BARS WITH MAXIMUM
SPACING OF 18" SET 2!/>" CLEAR OF SURFACE OF CONCRETE EXCEPT
AS NOTED. BAR ENDS SHALL BE KEPT 1/," CLEAR OF SURFACE
OF CONCRETE. REINFORCING BARS MAY BE CUT AND BENT IN FIELD.
3. FOOTINGS SHOWN ARE OF MINIMUM DEPTH AND SHALL BE EXTENDED
IF SOIL IS UNSUITABLE OR LIABLE TO SCOUR.
4. CULVERT PIPES TO BE SET ON A SKEW SHALL BE MITERED WHEN
HEADWALLS ARE CONSTRUCTED. WHEN HEADWALLS ARE NOT
CONSTRUCTED THE PIPES SHALL NOT BE MITERED EXCEPT IN
OVERFLOW SECTION.
5. FOR ESTIMATING HEADWALL QUANTITIES ON SKEWED CULVERTS:

. DIMENSIO

0° to 10° — USE QUANTITIES FOR 0° SKEW.

11° to 25° — USE QUANTITIES FOR 15° SKEW.

26° to 40° — USE QUANTITIES FOR 30° SKEW.

41° to 55° — USE QUANTITIES FOR 45° SKEW.

OVER 55° — CALCULATE QUANTITIES REQUIRED.

CULVERTS SHOULD BE INSTALLED ON 5° INCREMENTS WHERE IT IS
FEASIBLE.

n

S X,Y,L, AND h TO REMAIN CONSTANT REGUARDLESS
OF MINOR VARIAT S IN WALL THICKNESS DUE TO CLASS OR
TYPE OF PIPE USED.

. REFER TO SHEET R-2.9.1 FOR DETAILS IF CONNECTING TO

HDPE PIPE.
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1'-6" For 42" & 48" Dia.

3" For 42" & 48" Dia.
4'For 54" & 60" Dia.
4'=9" For 72" Dia.

2'=2" For 54" to 72" Dia.

10" For 42" & 48" Dia,
1-2" For 54" & 60" Dia.
1=11" For 72" Dia.

! ! Bar N—~¢

7 i 1 1 i 1 I I il

Bars K- Bar N/'
Bent Bars G

BARS F @ 18" For 42" & 48" Dia.
@ 12" For 54" & 72" Dia.

PLAN
2, Cl.
A 0.5L Dia. _, 0.5L )
2" Cl._f=— ‘ ‘
Bent Bars G ,/Bor N E.F. Bars ‘K N.F.
@18" For 42" & 48" Dia.
e12" For 54" & 60" Dio N— =] \ _/ Sl T
@8" For 72" Dia. F.F. /
Bars M E.F.
Bar N E.F. \\ -
Bar Ny N 5
N
S
25" Cl.
ELEVATION
SINGLE RCP/HDPE
0° SKEW
" Cl. f=| 2" Cl.
I
W,
S
” - Dia./Cos. Skew Angle
Bent — ittt . 0.50 0.6L )
\
N Bars G : Bent Bars G ‘ '/Ear N E.F. ‘
+ Bars M \ @18" For 42" & 48" Dia.
g { e ©12" For 54" & 60" Dia.
8 ek ' @8" For 72" Dia. F.F. /4
ars
Y Bors M E.F.- Bars Mi E,F.<l
e Bars K N‘F,\ \\ =
. ou ¢, Additional sar N
>| o - Bar N For . s Secti
1 54" to 72" Dia. ee Section [INNT [
i =
oal |/ Sars F Bar N E.F. Bars F
5
additiond| (3272 487 Dia. ELEVATION
b8 bo. Errras SINGLE RCP/HDPE
’ 1a o o
o | 15° TO 45° SKEW
72" Dia.
SECTION

‘ Dia./Cos. 0.6L
L " Skew Angle '
0.8 Dia./Cos. Skew Angle

0.5L Diga./Cos. ‘
! " Skew Angle'

* 0.8 Dia./Cos. Skew Angle .
% Dia./Cos. Skew Angle \ *Dia./Cos. Skew Angle

*0.5L i *0.6L

*% 0.8 Dia.
**0.5L ** Dia. % Dia. *k 0.5L
A

1 Bar G, 1Bar K @ 42" & 48" Dia. * —15° to 45° Skew
3 Bars G, 2 Bars K @ 54" & 60" Dia. *% — 0° to 14° Skew
5 Bars G, 3 Bars K @ 72" Dia.

ELEVATION

DOUBLE RCP/HDPE
0° TO 45° SKEW

1-6" For 42" & 48" Dia. A
2'-2" For 54" to 72" Dia.| Bar N\

R
3 \
- . \
© e —— f i . — —
T I
10" For 42" & 48" Dia, Bar N/‘Bemt Bars G/
1-2" For 54" & 60" Dia. Bent Bars G
1=11" For 72" Dia. Bars K N.F.
Bars K N.F.
Bars F
@18" For 42" & 48" Dia., @12" For 54" & 72" Dia.
SHEET 10F 2
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QUANTITIES SHOWN BELOW ARE FOR TWO HEADWALLS.

rRCP/ | RCP/ SINGLE RCP/HDPE DOUBLE RCP/HDPE

HDPE | HDPE 0° SKEW 15° SKEW 30° SKEW 45° SKEW 0° SKEW 15° SKEW 30° SKEW 45° SKEW X Y L h

SIZE | AREA [ CONC [STEEL| CONC [STEEL| CONC [STEEL| CONC [STEEL| CONC [STEEL | CONC [STEEL| CONC [STEEL | CONC [STEEL

DIA. | SQ FT]cu YD| LB |CcUYD| LB |CUYD| LB [CUYD| LB |[CUYD| LB |CUYD| LB [CUYD| LB CU YD| LB

42" | 9.62 6.10 | 571 6.66 | 624 6.76 | 627 6.98 | 666 8.18 | 692 8.80] 748 9.15] 790 9.91| 877 1= 0" 2 — 0" 12 6 — 65"

48" | 12.57 7.41 | 688 8.0 | 745 8.21] 781 8.46 | 792 | 9.88 | 829 10.65] 889 11.07 | 935 11.96 | 1030 1= 1" 2 — 1" 13 -9 [ 7= 2"

54" [ 15.90 9.81 | 990 10.71] 1091 | 10.87 | 1096 121 | 146 | 1301 | 1236 14121340 14.68 | 1395 15.86 | 1562 = " 2 — 14" 15 -6" |7 - 9"

60" | 19.64 1.29 [ 137 12.32 [ 1244 | 1250 | 1250] 12.88 [ 1332 | 15.08 | 1407 16.25 | 1537 16.88 | 1596 | 18.25 | 1774 1= 2" 2 — 2" 17" 8 — 4"

72" | 28.27 | 1562 |1825 17.05 | 2002 | 17.30 | 2045 17.83 | 2170 | 20.87 |2247 | 22.49|2464 | 23.36| 2596 | 25.26 | 2881 17— 3" 27— 3" 20— 3" [ 9 — 6"

QUANTITIES SHOWN BELOW ARE FOR ONE HEADWALL.
LENGTH OF REINFORCING BARS
SINGLE RCP/HDPE
RCP/ 0° SKEW 15° SKEW 30° SKEW 45° SKEW
1Tt NO. 5 NO. 4 NO. 5 NO. 4 NO. 5 NO. 4 NO. 5 NO. 4
DIA F G M N K F G M M1 N K F G M M1 N K F G M M1 N K
42" [1202'-9" | 10€7'-6" | 1205'-5" | ge15'-3" | 10e5'-8" | 13@2'-9"|11e7'-6" | 6@5'-3"| 6e6'-6"| 9els'-7" | 11e5'-8" |13e2'-9"| 11e7'-6" | 6@5'-1" | 6@6'-6" | 9el7' 1185'-8" |14@2'-9" | 12@7'-6" | 6e4'-11" | 606'—6" | 9e7'-11" |1205'-8"
48" [1302'-9" | 1208'—1" | 1206'-3" | 9@17'-6" | 1206'-3" | 14@2'-9"|1388'-1" | peE'-1" | 6@7'=5"| 9@19' 13@6'-3" | 1502'-9" | 14@8'-1" | 6@5'-11"| pe7'-5" | 9@19'-6" | 14@6'-3" | 15@2'-9" | 14e8'-1" | 6@5'-9" | 6e7'-5" | 9e20'-6'"[14@6'-3"
54" | 2103'-9" | 1609'—1" [ 16@7'-1" | 10019'-9" [1206'-10" [2303'-9"[18@9'-1" | 8e6'-11"| 8e8'-5"|10@21'-6" | 13e6'-10"|2303'-9" | 18€9'-1" | 8e6'-3"| 8eg'-5" |10e22' 1306'-10"| 2403'-9"| 19@9'-1" | 8e6'-7" | 8e8'-5" | 10023'-2"|1406'~10"
60" |2303'-9" | 1809'—8" | 16@7'-9" | 1021 -9" | 14@7'-5" |2503'-9"| 2009'~8"" | 8e7'-7"| 8@9'-4"|10€23'-8" | 157'=5" [2503'-9" | 2009'-8" | 8e7'-5"| 809'—4" [1024'-3"| 1507'-5" |2703'-9"| 2209'-8" | 8@7'-3" | ge9'—4'" | 10025'-6"| 1607'—5"
72" [2704'-6" | 30@11'-7"]2009'-11"| 12026’ 1608'-7" [2904'-6'"| 33011'-7"] 1009'-2"[10011-3"| 12028'-3"| 18e8'-7" [3004'-6" | 34e11'-7"| 1009’ 10e11'=3"[12029' | 18@8'-7" [3204'—6"| 37e11'=7"| 10e8'-10" [10@11'=3"| 12@30'~6" | 19€8'-7"
DOUBLE RCP/HDPE
42" |1602'-9"| 11e7'=6" | 12@5'-5" | 9@21'-6" | {1e5'-8" | 1702'-9"|1207'-6" | 6@5'-3"| 606'-6"| 9@23'-1"|1205'-8" | 182'~9"| 1307'~6" | 6@5'~1" | Gee'—6" | 9024'-3"|1305'-8" |2002'-9"| 1507'-6" | 6e4'-11" | 6@6'-6" | 926'-10"|1505'-8"
48" |1802'-9" | 1308'-1" | 1206'-3" | 9€24'-9" | 1306'-3" | 1902'~9"|1468'-1" | 6@6'-1" | 6@7'=5"| 9@26'-6" | 1406'-3" [2002'-9"| 1508'~1" | 6@5'-11"| ge7'—5" |9e27'-10'| 1506'~3" |2202'-9"| 17@8'-1" | 6@5'-8" | 607'-5" | 9€30'-9" |1706'-3"
54" |2303'-9" | 1909'-1" | 16€7' 10027'-10"| 14@6'-10"| 3103'-9"| 21@9'~1" | 8e6'~11"| 8@8'-5" | 10@29'-10'] 15@6'-10"|3203'~9" | 22@9'—1" | 8@6'-9"| 808'-5'" |10031'-4"| 16@6'-10"| 3603'-9"| 2609'-1" | Bep'~7" | Be8'-5" [10034'-8" | 18@6'-10"
60" |3203'-9" | 2109'-8" | 16@7'-9" [10@30'-9" | 14@7'-5" |35@3'-9"| 24@9'-8" | 8e7'-7"| 80Y'-4"| 10€33' 1607'-5" |3603'-9" | 25@9'-8" | 807'-5"] 8e09'-4" [10e34'-8'| 17@7'-5"[4003'-9"] 2009'-8" | 8@7'-3" | 8@9'-4" [10238'-3" | 1927'-5"
72" [37@4'-6" | 35@11'-7"[2009'-11" [12@36'-10"] 19@8'-7" [40@4'-6"| 3g@11'=7"]| 1009'-2" [10@11'-3" | 12039'-5" | 2108'-7" [4204'-6" | 42011'-7"| 109’ 10e11'-3" [12e41-5"| 22e8'-7"|4604'-6"| 48e11'-7"| 10e8'-10" | 10e11'-3"|12045'10"| 2508'-7"
NOTES:

1. CONCRETE SHALL BE CLASS A OR AA.

2. REINFORCING STEEL SHALL BE DEFORMED BARS WITH MAXIMUM SPACING OF
18" SET 2!/," CLEAR OF SURFACE OF CONCRETE EXCEPT AS NOTED. BAR
ENDS SHALL BE KEPT 1/," CLEAR OF SURFACE OF CONCRETE. REINFORCING

BARS MAY BE CUT AND BENT IN FIELD.

3. FOOTINGS SHOWN ARE OF MINIMUM DEPTH AND SHALL BE EXTENDED IF SOIL

IS UNSUITABLE OR LIABLE TO SCOUR.

4. CULVERT PIPES TO BE SET ON A SKEW SHALL BE MITERED WHEN HEADWALLS

ARE CONSTRUCTED. WHEN HEADWALLS ARE NOT CONSTRUCTED THE PIPES

SHALL NOT BE MITERED EXCEPT IN OVERFLOW SECTION.

5. FOR ESTIMATING HEADWALL QUANTITIES ON SKEWED CULVERTS:
0° to 10° — USE QUANTITIES FOR 0° SKEW.
1° to 25° — USE QUANTITIES FOR 15° SKEW.
26°to 40° — USE QUANTITIES FOR 30° SKEW.
41°to 55° — USE QUANTITIES FOR 45° SKEW.
OVER 55° - CALCULATE QUANTITIES REQUIRED.
CULVERTS SHOULD BE INSTALLED ON 5° INCREMENTS WHERE IT IS FEAS

6. DIMENSIONS X,Y,L, AND h TO REMAIN CONSTANT REGUARDLESS OF MINOR
VARIATIONS IN WALL THICKNESS DUE TO CL OR TYPE OF PIPE USED.

7. REFER TO SHEET R-2.9.1FOR DETALS IF CONNECTING TO HDPE PIPE.

IBLE.

SHEET 2 OF 2

NEVADA DEPARTMENT OF TRANSPORTATION

CULVERT HEADWALLS
42" TO 72" RCP &
42" TO 60" HDPE
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TO 83" x 57"CMAP
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QUANTITIES SHOWN BELOW ARE FOR TWO HEADWALLS

SINGLE CMAP DOUBLE CMAP
CMAP cuap | CMAP
SIZE Dia | AREA 0° SKEW 15°  SKEW 30° SKEW 45° SKEW 0° SKEW 15° SKEW 30° SKEW 45° SKEW
S X R SQ FT CONC |STEEL| CONC |STEEL| CONC |STEEL| CONC | STEEL| CONC |[STEEL | CONC |STEEL| CONC |STEEL| CONC |[STEEL
CU YD| LB CUYD| LB | cUuYD| LB CUYD| LB |CUYD| LB CUYD| LB | CUYD| LB | CUYD | LB
170 X 13| 15" 1.1 3 -3"] 087 ] 35 0.94 37 0.97 38 1.03 39 1.30 48 1.38 51 1.46 53 1.64 57
21" X 15" | 18" 16 39" 1.05 | 40 113 42 117 43 1.24 45 1.54 55 1.64 58 174 60 .94 65
24" x 18" | 21 2.3 4 -9"] 145 ] 50 1.53 54 1.58 54 1.67 55 1.99 66 2.13 69 2.24 72 2.47 78
28" X 20" 24" 2.9 5 151 59 164 63 1.68 64 1.79 66 2.13 77 2.29 81 2.40 84 2.67 90
35" X 24" 30" 4.4 6' 1.93 | 70 2.09 74 2.15 75 2.08 79 2.67 91 2.86 95 3.00 99 3.32 106
427 X 29" 36" 6.4 7 =3"]_2.49 | 101 2.70 107 2.78 109 2.94 112 3.41 | 126 3.66 132 | _3.84 136 4.04 145
49" X 33" 42" 8.5 8 3" 2099 | 114 3.05 120 3.34 122 3.52 127 4.0 | 143 4.39 150 4.61 155 5.08 165
57" X 38'"| 48" 1.4 9'-6"| 3.69 130 4,00 137 4.10 140 4.33 145 5.03 163 5.39 171 5.66 177 6.24 189
64" X 43" 54" | 14.5 10 —6"| 4.27 | 156 4.63 164 4.75 166 5.01 172 | 5.82 | 199 6.24 | 208 6.55 214 7.21 | 228
71" X 47" 60" | 17.5 11 -6"] 4.90 | 184 5.32 194 5.45 197 5.74 204 6.66 | 231 704 | 242 7.49 | 249 B24 | 265
777 X 527 66" | 21.2 12 -6"| 5.83 | 214 6533 | 225 6.48 | 228 6.82 235 8.35 | 263 8.46 | 275 8.88 | 284 9.74 | 302
83" X 57" 72" | 25.0 13' 6" 6.61 | 246 7.18 254 7.35 260 7.72 267 9.44 | 294 9.57 308 | 10.00 319 10.98 339
QUANTITIES SHOWN BELOW ARE FOR ONE HEADWALL
LENGTH OF REINFORCING BARS
oA SINGLE CMAP SINGLE OR DOUBLE CMAP DOUBLE CMAP
SIZE 0°-45° 0° 15° 30° 45° 0° 5° 30° 45° 0° -45° 0° 15° 30° 45°
S X R NO. 4 NO. 5 NO. 5 NO. 5 NO. 5 NO. 4 NO. 4 NO. 4 NO. 4 NO. 4 NO. 4 NO. 4 NO. 4 NO. 5 NO. 5 NO. 5 NO. 5
K N N N N M M M1 M M1 M M1 K N N N N
17" X 13" | 4@2'—4" | 204'-6" | 2@4'-11" | 2e5'-1" | 205'-6" | 201-4" | 1e1'-2" | 1e1'-9" | 1e1-9" | 1e1—10" | 1@0'-10" | 1@2'-1" | 502'-4" | 207 207'-6" | 207'-11" | 209'
27" X 15" | 402'—6" | 205'-4" | 205-9" | 206' 206'=6" | 2o1—7" | 1e1=5" | fep'=1" | 1ei=4" | 1e2'=2" | jef'—1" 102'=5" | 502'-6" | 208'=2" 208'-8" | 209'-3" | 2010'=6"
247X 18" | 602'=9" | 206'-6" | 207'-1" 207'=2" | 207'=9" | 2e2'—1" | 1©2-1" | je2'-7" | 1e2'=1" | le2'=7" | 121" | je2'-7" | 7@2'-9" | 209'-6" 2010'-1"_| 2@10'-6" | 2@11'-6"
28" X _20"| 6@2'—11"_| 207=2" | 2@7-9" 208 208'=8" | 202'-3" | 1e2'—4" | 12'=10" | 1e2'=3" | 1e2'=1" | 1e2'-3" | 1e3'=2" | 7e2'—1"| 2el0'=7" | 2@11'=4" | 2012’ 2013'-6"
35" X 24| 603'-3" | 208'-9" | 209'-6" 209'—10" | 2010'=7" | 202'=9" | 12'=7" | 183'-6" | 1e2'=6" | 1@3'=7" | 1e2'=6" | 183'-10" | 7@3'-3" | 2ei2'-9" | 2013'=7" | 2@14'=5" | 2el6'=3"
42" X 29| 803 -8" | 2010'—7" | 2011=5" | 2011—10" | 2012'=9" | 4@3'—4" | 203'=2" | 2@4'-2" | 2@3'-1" | 2e4'-3" | 202'-10"| 284-6" | 9e3'-8" | 2el5'—4" | oele'-5" | 201/—4" | 2e1g'-6"
49" X 33" 84’ 2012'-2" | 2013'=2" | 2013'-8" | 2014'-9" [ 4@3'—10" | 203'-8" | 204'-9" | 203'-7"[ 204'-10" | 203'-4" [ 205'-1" | ge4’ 2e17'-8" | 2e1g'-11" | 2020'-1" | 2022'-7"
57" X 38"| 8e4'-5" | 2e14'=1" | pei5'—2" | 2el5'-9" | 2ei7’ 404'—6" | 204'-4" | 2@5'=7" | 204'-3"| 205'-8" | 204" 205" | 904'=5" | 2020'=6" | 2021 11" | 2@23'=3" | 2026'=2"
64" X 43"|10@4'=9" | 2015'-8" | 2016'=11" | 2017'=7" | 2019’ 4@5' 204'-10" | 206'-2" | 204'-9" | 206'-3" | 204'—6" | 206'-6" | 12@4'-9" | 2022'-10"| 2024'-5"[ 2@25'-11"| 2029'-2"
71" X_47"[10€5'=1" | 2e17'=3" | 2e18'-7" | 2@19'-4" | 2€20'—11" | 6@5'=6" | 305'-4" | 3@6'-9" | 3e5'-3"| 3e6'-10" | 3e5' 3e7'—1" | 1205—1" | 2ep5'—3" | 2006'—11"| 2@28'-7" | 2032'=3"
77" X 52" 1005'=9" | 2@19'=3" | 220'=8" | 2@21-6" | 2023'=1" | 6@6'-3" | 306'=3" | 307'-7" | 3@6'=3"| 3@/ -/" | 306'-3" | 307'-7" | 1205'-9" | 2027'=9" | 2027-9" | 2031-4" | 2035™-2"
83" X 57| 10e6'-2" | 2020'-8" | 222'-3" | 2023'-2"| 2e24'—11" | 6@6'-9" | 3@6'-9" | 3@8'-2" | 3@6'-9"| 308'-2" | 3e6'-9" | 38'-2" | 1206'-2" | 2029'-11"| 2@31-11" | 2@33'-9" | 2e38'
NOTES:

1. CONCRETE SHALL BE CLASS A OR AA.

2. REINFORCING STEEL SHALL BE DEFORMED BARS WITH MAXIMUM SPACING
OF 18" SET 2" CLEAR OF SURFACE OF CONCRETE EXCEPT AS NOTED.
BAR ENDS SHALL BE KEPT 1/ CLEAR OF SURFACE OF CONCRETE.

REINFORCING BARS MAY BE CUT AND BENT IN FIELD.

3. FOOTINGS SHOWN ARE OF MINIMUM DEPTH AND SHALL BE EXTENDED IF

SOIL IS UNSUITABLE OR LIABLE TO SCOUR.

4. CULVERT PIPES TO BE SET ON A SKEW SHALL BE MITERED WHEN HEADWALLS
ARE CONSTRUCTED. WHEN HEADWALLS ARE NOT CONSTRUCTED THE PIPES
SHALL NOT BE MITERED EXCEPT IN OVERFLOW SECTION.

5. FOR ESTIMATING HEADWALL QUANTITIES ON SKEWED CULVERTS:
0° to 10° .

— USE QUANTITIES FOR 0° SKEW
11° to 25° — USE QUANTITIES FOR 15° SKEW.
26°to 40° — USE QUANTITIES FOR 30° SKEW.
41°to 55° — USE QUANTITIES FOR 45° SKEW.
OVER 55° — CALCULATE QUANTITIES REQUIRED

CULVERTS SHOULD BE INSTALLED ON 5° INCREMENTS WHERE IT IS FEASIBLE.
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QUANTITIES SHOWN BELOW ARE FOR TWO HEADWALLS.

OVAL OVAL SINGLE OVAL RCP DOUBLE OVAL RCP

RCP RCP RCP 0° SKEW 15° SKEW 30° SKEW 45° SKEW 0° SKEW 15° SKEW 30° SKEW 45° SKEW X Y L h

SIZE SIZE AREA CONC |STEEL CONC | STEEL CONC | STEEL CONC | STEEL CONC | STEEL CONC | STEEL CONC | STEEL CONC | STEEL
WX H SQ.FT Ccu YD LB CU YD LB CU YD LB CU YD LB CcU YD LB CU YD LB CU YD LB CU YD LB
23"x14" | 18" 1.82 1.37 57 1.43 60 1.52 61 1.60 63 1.94 74 2.08 77 2.18 80 2.40 86 10%," 1 =2%" 4'=9" 3n=3l5"
30"x19" | 24" 3.21 1.95 79 213 82 2.7 83 2.27 86 2.64 98 2.85 103 2.97 106 3.25 13 /" T3 5 3 31_gy,
34"x22" | 27" 4.20 2.30 87 2.50 92 2.55 93 2.66 96 3n 10 3.34 16 3.49 19 3.81 127 15" 1 =35 7" 4=
38'"'x24" | 30" 5.15 2.57 93 2.78 99 2.85 100 2.98 104 3.49 19 3.75 125 4.07 129 4.28 137 7 1 =39, 7"-6" 4m=3l/5"
42"x27" | 33" 6.39 2.94 13 3.20 120 3.26 121 3.40 125 4.00 141 4.30 148 4.49 153 4.91 162 15" 1 =3%," 8"-3" 41—6l/"
45'"x29" | 36" 7.37 3.31 122 3.53 128 3.68 130 3.82 134 4.48 152 4.81 159 5.04 164 5.47 174 1 —0l/," 1 =410 g 41-10"
53"'x34" | 42" 10.15 4.06 164 4.42 173 4.50 175 4.68 180 5.48 199 5.90 209 6.14 214 6.69 226 11" 1 -5" 10"-3" 5'"'-4"
60'"x38" | 48" 12.86 4.81 182 5.24 192 5.33 194 5.54 199 6.49 221 6.98 231 7.26 238 7.90 251 1 =1/ 1 =5Y5" n—6" 5'"'=9"

¢¢-o

QUANTITIES SHOWN BELOW ARE FOR ONE HEADWALL.

OVAL LENGTH OF REINFORCING BARS
Rcp SINGLE OVAL RCP SINGLE OR DOUBLE OVAL RCP DOUBLE OVAL RCP

0°-45° 0° 15° 30° 45° o° 15° 30° 45° 0°-45° 0° 15° 30° 45°
SIZE No.4 No.5 No.5 No.5 No.5 No.4 No.4 No.4 No.4 No.4 No.4 No.4 No.4 No.5 No.5 No.5 No.5
W H K N N N N M M M1 M M1 M M1 K N N N N
2314 | 631" |206'-5" | 207 207'-2" 207'-8" | 2er-11" | 1e1-9" | 102'-6" | ler-8" | 1@2'-7" | 1er-5" | le2'-10" | 7@3'-1" | 2e9'-7" | 2@10'-3" | 2ei0'-10" |2e12'-2"
30'x19" | 6@3'—6" | 28'-6" | 209'-3" | 209'-6" 2010'-2" | 4e2'=7" | 202'-5" | 203'=3" | 202'-4" | 203'=4" | 202'-1" | 2e3'-7" | 7e3'-6" | 2012'-3" |2013'-1" | 2e13'-11" |2015—6"
34'x22" | 6@3'-10" | 209'-7" | 2€10'-4" | 2010'-9" | 2e11-5" | 4e3' 202'-10" | 203'-9" | 2@2'-9" | 203'-10" | 202'-6" | 204'-1" | 7@3'-10" | 2@13'-11" | 2e14'-10" | 2€15'-8" |2e17'-6"
38'x24" | 6@4'-1" |2010'-5" | 2011'-3" | 2011'-8" 2012'-6" | 4e3'-2" | 203 204’ 202'—11" | 204'=1" | 2e2'-8" | 2@4'-4" | 7e4'-1" | 2015'-2" | 2016'-3" | 2@17'-2" |2@19'-3"
42'%27" | Be4'—4" | 2@11'—6" | 2012'-5" | 2012'~11" | 2013'-9" | 4@3'-7" | 203'-5" | 204'-6" | 236" | 204'-g" | 203'-3"| 2e5' ge4'—4" | 2216'-10" | 2017'—11" | 2@19' 2021-3"
45'%29" | 804'-7" | 2012'=6" | 2013'—6" | 2@14' 2014'-11" | 4@3'-10" | 203'-8" | 204'-9" | 203'-7" | 204'-10" | 2e3'-4" | 2e5'-1" | 9e4'-7" | 2@18'-2" | 2@19'-5" | 2020'-7" |2@23'
53"x34" | 1005'-1" |2014'-5" | 2015'=7" | 2e16'-2" | 2017'-3" | 6e4'—6" | 3e4'—4" | 3e5'-7" | 3e4'-3" | 305'-8" | 304’ 30511 | Nes'—1" | 2e21—1" | 2022'-6" | 2023'—10" | 2€26'-9"
60"x38" | 10@5'~6" | 2016'~3" | 2017'=7" | 2018'~2" | 2019'~6" | 6@5'-1" | 3e4'-11" | 3e6'-3" | 3e4'-10" | 306'-4" | 3e4'-7" | 3@6'-7" |1e5'-6" |2023'-9" |2@25'-5" | 2026'-10" |2030'-2"

NOTES:

1. CONCRETE SHALL BE CLASS A OR AA.

2. REINFORCING STEEL SHALL BE DEFORMED BARS WITH MAXIMUM SPACING OF
18" SET 2!/5" CLEAR OF SURFACE OF CONCRETE EXCEPT AS NOTED. BAR
ENDS SHALL BE KEPT 15" CLEAR OF SURFACE OF CONCRETE. REINFORCING
BARS MAY BE CUT AND BENT IN FIELD.

3. FOOTINGS SHOWN ARE OF MINIMUM DEPTH AND SHALL BE EXTENDED IF SOIL
IS UNSUITABLE OR LIABLE TO SCOUR.

4. CULVERT PIPES TO BE SET ON A SKEW SHALL BE MITERED WHEN HEADWALLS
ARE CONSTRUCTED. WHEN HEADWALLS ARE NOT CONSTRUCTED THE PIPES
SHALL NOT BE MITERED EXCEPT IN OVERFLOW SECTION.

5. DIMENSIONS X, Y, L, AND h TO REMAIN CONSTANT REGARDLESS OF MINOR
VARIATIONS IN WALL THICKNESS DUE TO CLASS OF PIPE USED.

6. FOR ESTIMATING HEADWALL QUANTITIES ON SKEWED CULVERTS:
0° to 10° — USE QUANTITIES FOR 0° SKEW.
11° to 25° — USE QUANTITIES FOR 15° SKEW.
26°to 40° — USE QUANTITIES FOR 30° SKEW.

41°to 55° — USE QUANTITIES FOR 45° SKEW. SHEET 2 OF 2
OVER 55° — CALCULATE QUANTITIES REQUIRED.
CULVERTS SHOULD BE INSTALLED ON 5° INCREMENTS WHERE IT IS FEASIBLE. NEVADA DEPARTMENT OF TRANSPORTATION

CULVERT HEADWALLS
23"x14" OVAL RCP TO
60" x 38" OVAL RCP

Signed Original On File [R-2.7.1.1 (502))
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QUANTITIES SHOWN BELOW ARE FOR TWO HEADWALLS.

OVAL OVAL SINGLE OV AL RCP DOUBLE OV AL RCP
RCP | RCP | RCP 0° SKEW 15° SKEW 307 SKEW 45° SKEW 0° SKEW 5° SKEW 30° SKEW 45° SKEW X Y L h
SIZE | SIZE | AREA | CONC. |STEEL| CONC. |STEEL| CONC. [STEEL| CONC. [STEEL| CONC. [STEEL| CONC. | STEEL | CONC. [STEEL| CONC. [STEEL
W X H SQFT | cu.vyD.| LB. | cu.YD.| LB. |CU.YD.| LB. | CU.YD.| LB. |Cu.YD.| LB. |CU.YD.| LB. |CU.YD.| LB. |CU.YD.| LB.
68"x43"| 54" | 16.62 719 | 628 | 7.82 683 | 7.98 | 720 8.34 | 767 | 9.86 | 789 | 10.58 | 848 1.07 | 897 1241 | 1031 -2/p" 2-2 " 12'-9" | 6'-11"
76'x48"| 60" | 20.55 839 | 746 9.13 805 | 9.32 | 813 9.71 889 | 1.47 921 | 12.31 | 985 13.06 | 1075 15.66 | 1207 1-2//5" 2'=2l/," 14-3" | 7-5"
91'x58"| 72" | 29.71 121 | 168 | 13.18 1273 13.43 1321 | 14.02 1412 | 16.59 | 1495| 17.82 | 1896 | 18.61 [1730 | 20.36 [1965 ~3l/p" 2'-3V/," 17! 8'-5"
QUANTITIES SHOWN BELOW ARE FOR ONE HEADWALL.
OVAL LENGTH OF REINFORCING BARS
RCP SINGLE OVAL RCP
Szt 0° SKEW 15° Skew 30° SKEW 45° SKEW
No. 5 No. 4 No. 5 No. 4 No. 5 No. 4 No. 5 No. 4
WA c W N K F G M M N K F G M M N K F G M M N K
68"x43"[1302'-9"[1007'-10"12e5'-8" 9e18'~2" |[10e6'  [14e2'-9"[1207'-10"|6@5'~6'|6@6'~10'| 9019'-8" [11e6' _ [1502'-9" [12e7'-10'|6e5'—4"|606'~10"] 9020'-4"[1206' 16@2'-9"[1307'-10"] 605'-2" [6@6'-10"|9@21'-10" [1306'
76"x48"[1502'—9"[1208'—4" |1206'~4'| 9620'-4"|1206'—6"| 1602'-9" 1308 ~4" [6e6'—2"|607'-7" | 9e22'  [I3e6'—6"|1602 9" [1308'—4" |6e6'  |607'~7"[9022'-9"[1306'-6"| 1702'-9"| 158'—4" |6@5'-10" 607 ~7" |9024'=5" [1506'6""
91"x58"[2503'-9'|18e9'-8" [1@7'~7"[10020'=4"[1207'-6"|2703'-9[2009'-8[8e7'~5'] 8Be9'-1" i0e26'-4"[137'—6"|28€3'-9"[2109'-8" [87'-3'[8e9'—1" [10e27'—9'|1407'-6"[3003'-9"| 23e9'-8" | 8e7'-1" [8e9'—1" [10029'-2"[1507'-6"
DOUBLE OVAL RCP
68 x43'[1902'-9" [11e7'-10" [12e6'-8"[9026' 8" [11e6' 20e2'-9'1207'-10'/6e5'-6'|606'-10"| 9028'-6" [I206'  [2102'-9" [1307'-10"[605'~4"| 6e6'—11"| 9030'~2" [1306'  [2402'-9"|1607'-10"| 6R5'-2" [6@6'-10"|9033'-10" |1506'
76"'x48"[2102'-9"[1308'~4" [1206'-4'[9029'~10"[1306'-6"|2202'~9'[1408'-4 " [6e6'~2'| 6@7'~7"[9031 10" |1406'-6"[2402' -9 |16e8 4" [666'  |6@7'—7"|9034'-2"[1306'~6"| 2602'~9"[ 1908'-4" | 605'-10"|607'=7" [9037'~10"|1906'—6""
91'x58"[3703'-9"[2109'-8" [i5e7'~7'|10035'-9" [1407'-6'|3903'-9'| 2309'-8'{8e 7'—5'] Beg'—1'[I0e38'-2"[I6e7 -6'"[+103'~9" |2609'-8" [8e7'~3'| 8e9'-1"[I0e40'-5'[17e7'-6"[4603'-9"| 3109'-8" | 87'~1"[8e9'-1" [10045'-4"[2007'-6"
Bars M Both Faces
w
[——T ‘ 0.5L ( @ ‘ 0.6L ‘
I
T T ~ ‘ QBGV N / Bars M1 Both Faces w
24" Cl |} ' CE®)
(B —
| L | BN Ja W, Gl Bars M Or M1 | | / L /
I : ': _—Bent Bars G * I |
L L | ] | ]
! | Bars K
AN - Y
@ 0.6L
‘ N ors N ‘ an ] Bar F ¥ | | 7 |
= >
‘ PEO— ale) .| e —Additional N_Bar A 7
TE For 91" x 58" & Bent Bars G ¥
2 Bars N Far Face
Bars K
0.5L
PLAN 68"x43" & 3 O Near Face
%
6843 | 6 ELEVATION
4 0.6L 2 \&o
91"x58" o N\ SINGLE OVAL RCP
o g 0° TO 45° SKEW
. a
LEGEND: s,
(&) — W/Cos. Skew Angle SECTION &
Zz
7 .8H/Cos. Skew Angle FOR ALL HEADWALLS
(C)— .8H € Right Angle to Pipe
(D) — For 68"x43" & 76"x48"
0°To 45° Skew
— For 91"x58" A Add 1-G Bar & 1-K Bar
@ 018" Contors BE'KA3" & 76'x48" ELEVATION for 68'x43" & 76"x48"
* — enters X X
12" Centers 91"x58" DOUBLE OVAL RCP Add 3-G Bors & 2-K Bors
15° TO 45° SKEW for 91"x58" W
For Details Of Other Reinforcing Bars, ;R
See Single Culvert Headwalls
NOTES: ® . R
NOTES: . R
1. CONCRETE SHALL BE CLASS A OR AA. o \
) 0.5L w 0.5L ‘ 77 N N
2. REINFORCING STEEL SHALL BE DEFORMED BARS WITH MAXIMUM SPACING OF N \
‘ Bar N~ ‘ 18" SET 2" CLEAR OF SURFACE OF CONCRETE EXCEPT AS NOTED. BAR L = NS eceeoooon
ENDS SHALL BE KEPT 1/," CLEAR OF SURFACE OF CONCRETE. REINFORCING | N R
= BARS MAY BE CUT AND BENT IN FIELD. R ;
VAl
| 2/ercl 3. FOOTINGS SHOWN ARE OF MINIMUM DEPTH AND SHALL BE EXTENDED IF SOIL f
IS UNSUITABLE OR LIABLE TO SCOUR. o
N ol—
z»l 4. CULVERT PIPES TO BE SET ON A SKEW SHALL BE MITERED WHEN HEADWALLS °oF® PLAN
/ ARE CONSTRUCTED. WHEN HEADWALLS ARE NOT CONSTRUCTED THE PIPES
SHALL NOT BE MITERED EXCEPT IN OVERFLOW SECTION.
C / ’ 5. DIMENSIONS X, Y, L, AND h TO REMAN CONSTANT REGARDLESS OF MINOR NEVADA DEPARTMENT OF TRANSPORTATION
Bars M-Both Faces Sent Bars G VARIATIONS IN WALL THICKNESS DUE TO CLASS OF PIPE USED.
Bars N Eor Fffe 6. FOR ESTIMATING HEADWALL QUANTITEES ON SKEWED CULVERTS: (.:.ULVER..T HEADEALLS
s 0° to 10° - USE QUANTITIES FOR 0° 68" x 43" OVAL RCP TO
Near Face
11° to 25° - USE QUANTITIES FOR 15° SKEW 91" x 58" OVAL RCP
ELEVATION 26°to 40° - USE QUANTITIES FOR 30° SKEW.
41°to 55° - USE QUANTITIES FOR 45° SKEW.
SINGLE OVAL RCP OVER 55° — CALCULATE QUANTITIES REQUIRED. - — - —
05 SKEW CULVERTS SHOULD BE INSTALLED ON 5° INCREMENTS WHERE IT IS FEASIBLE. Signed Original On File |A§°§;7‘2 (502)
CHIEF_HYDRAULICS ENGINEER | 8/6 8/97]
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SIDE VIEW

See

Connection

Angle Detail

Second Angle Connection Assembly
is Optional For Pipe 36" Dia. or Less,

and Required For Pipe Greater
Than 36" Dia.

END VIEW

RIVET, SPOT WELD, OR
FILLET WELD AT CREST
OF CORRUGATION AT
HEEL AND TOE OF ANGLE

CONNECTION

ANGLE DETAIL

ANNULAR COUPLING BAND

.064 Thick Galv. Band

o | Vet BOLTS

CORRUGATION| PIPE SIZE | g oA,
2 2/3" X/p" | Thru 30" | 77 2
2 2/3"X/p" | Thru 60" | 12" 3
2 2/3" X" | Thru 84" | 24" 5
3T 54" Thru 607] 147 3
31" Thru 96" | 26" 5

L e 2,
ZL—‘ ’_7 Bolt Bar
TOP VIEW X
!l
END VIEW
L \ Ye" Square

2z g s ons LA p———
SIDE VIEW | 51/ |

‘ FRONT VIEW

¥ " O-Ring Gasket
Bons B e e BAR DETAL
MRS Bojt Bar

21/, x 8" x.079 Galv.
Tension Strap

MVZ

Spot Welds Shall Develop /
Full Strength of Strap

STRAP DETAIL

DETAL A

Spot Weld or

See Strap Detai Arc Weld Strap to Band

Spot Weld Loop in Strap
2" x B" Galv. Bolts

Galv. Forged SteelBar
See Bar Detail

BAR & STRAP DETAIL

ALTERNATIVE ANNULAR
COUPLING BAND FOR
HCMP THRU 84"

8 Spaces As Required
to Fit Helix Angle

o QF

e

16/,

IO

@]
L ‘
See Dimple Detail

UNIVERSAL COUPLING BAND FOR USE
ON 42" THRU 60" CMP INCLUSIVE

Dimension A: As Required to Fit Helix Angle, 7" Min.
Dimension B: As Requ'\red to Fit Helix Angle, 2 2/3" Min.
One Piece Band Optionalon 42" Diameter

Two Piece Band Required Above 42'" Diameter.

COUPLING BAND FOR HELICAL WELD SEAM ONLY

Band
See Detail B Band

Pipe \
=S

ol

|

Nl

1/>" Dia. Bolts

Pipeﬁ\

[0
©

]
{0

o
1o
o

t
{
[}
©

~

SIDE VIEW

Angle Connection Shown, Bar & StroF
Type May Be Used at Contractors Option

TOP VIEW

7" Min. Between Dimples, As
Required to Fit Helix Angles

For Down Drains, Install
Synthetic Rubber Strips

See
© Dimple Detail
v
o
8 Spaces As 7%
R ired to Fit
Hzﬁ:‘r:ng\eo ‘ To ” Ni :
2"x 2" "
o oL Angies | e
e
12" Min
BAND DETAIL %" Dia. Carriage Bolt
With Cut Washers
END VIEW
Band CMP Joint Sealant
TWO PIECE

N

INTEGRAL FLANGE
DIE FORMED FOR USE ON
6", 8", AND 10" HCMP

To Be Used Only For Existing
Helically Corrugated Pipes

DETAIL B

For HCMP Down Drains & Slotted Drains

UNIVERSAL CQUPLING BAND
FOR USE ON CMP THRU 36"
INCLUSIVE

NG
eran |

DIMPLE DETAIL

NOTES:

1. ALL COUPLING BAND CONNECTING HARDWARE SHALL BE GALVANIZED.

2. FOR PIPE ARCHES USE SAME WIDTH BAND AS FOR ROUND PIPE OF
EQUAL PERIPHERY.

3. FOR WATERTIGHT AND SIPHON JOINTS ON ALTERNATIVE ANNULAR
COUPLING BAND, PLACE MASTIC SEALANT STRIP l/g" THICK x 1/3"
WIDE x 5" LONG IN LAP BETWEEN BANDS.

4. FOR ALTERNATIVE ANNULAR COUPLING BAND, 2 BAR AND STRAP
ASSEMBLIES ARE REQUIRED FOR PIPE GREATER THAN 42" DIAMETER,
OPTIONAL FOR SIZES LESS THAN 42",

NEVADA DEPARTMENT OF TRANSPORTATION

COUPLING BAND DETAILS
CMP AND PIPE ARCHES

Signed Original On File [ R-2.8.1 (604))

CHEEF_HYDRAULICS ENGINEER [0 g/ 71[ V2 a 7]
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*SEE SHEET R-2.8.1. FOR "W'" DIMENSION BAR & STRAP ANGLE WEDGE & STRAP
COUPLING TYPE CORRUGATION |  PIPE SIZE |[* W OR A| THICKNESS THICKNESS | THICKNESS | BOLTS | BAR (DIA) | BAR YIELD | DIMENSIONS | BOLTS | RIVETS ANGLE | SPOT WELDS | THICKNESS THICKNESS
PIPE WALL BAND STRAP ( DIA) STRENGTH TO BAND ANGLE TO STRAP WEDGE
(P.S.I) BAND
TWO PIECE Wy x Vg | 87 THRUTO 7 0.064 - 0.079| 0.064 2~ Y
INTEGRAL FLANGE 12" THRU 18" | 7" OR 12"
THRU 36" 12" 0.064 — 0.138 0.064 0.079 0.138
UNIVERSAL 225X 1/y" THRU 36" 2" 0.064 - 0.138 0.064 0.079 V" 7" 32,000 2 X 2 e 13 = Vo 3 % 5~
42" THRU 60" 167/4" 0.064 - 0.168 0.064 DBL 0.079 Yo" %" 32,000
THRU 36" 12" 0.064 — 0.138 0.064 2" x 2" X" |3 = /o 3 - %" 5 - V"
227X 1y 42" THRU 60" 2" 0.064 - 0.079 0.064 2 % 2 5 |3 = Vo 3= % 5 i/
7 2 42" THRU 60" 12" 0.064 - 0.168 0.064 2" x 2" xYe" |3 = Vo 5 - %"
ANNUL AR 66" THRU 84" 24" 0.109 - 0.168 0.064 X 2 e (5 o A
48" THRU 60" 14" 0.064 - 0.079 0.064 2" x 2" XY |3 = Vo 3 — %" 5 = 5"
30X 48" THRU 60" 14" 0.109 0.064 2" X 2" X |3 = a" 5 - %"
66" THRU 120" 25" 0.064 - 0.079 0.064 2" X 2 X" |5 = Vo 9 = 3
THRU 24" V4" 0.064 - 0.079 0.079 0.079 2" T 32,000 2" x 2" x%" | 1= 2" | SEE NOTE 8
2257x Yy |20 THRU 42" V" 0.064 - 0.079] 0.079 0.079 2" " 32,000
CHANNEL 2 [30" THRU 42" T 0.109 0.109 0.079 17 T 32,000
48" THRU 54" T 0.064 — 0.079 0.109 0.079 V" 7" 32,000
A
2-Spot Welds to Develop " . .
Strength of Bolt £2"x 2" x ¥
B
Gasket Required ‘
— Thickness
NOTES: Thickness SPIRAL CMP

. ALL COUPLING BAND CONNECTION HARDWARE SHALL BE

GALVANIZED OR ELECTROPLATED IN ACCORDANCE WITH
STANDARD SPECIFICATIONS.

N

ROUND PIPE OF EQUAL PERIPHERY.

[

42" DIAMETER.

>

FOR PIPE ARCHES, USE SAME WIDTH BAND AS FOR

. TWO PIECE BAND IS REQUIRED FOR PIPE GREATER THAN

WITH EITHER SPOT WELDS OR FILLET WELDS THAT
DEVELOP MINIMUM REQUIRED STRENGTH OR STRAP.

TENSION STRAP MAY BE CONNECTED TO BAND OR SHEET

5.USE 1!/4" GAGE LINE DIMENSION ON ATTACHED ANGLE LEG
FOR RIVETS AND SPOT WELDS.

o}

. BAND THICKNESS SHALL NOT BE LESS THAN 3 STANDARD

THICKNESSES LIGHTER THAN THE THICKNESS OF THE PIPE.

~

©

. ANGLE 2" LONG WITH 0.064" X 2" STRAP.

. DIMENSIONS AND THICKNESS SHOWN ARE MINIMUM.

. FILLET WELDS OF EQUIVALENT STRENGTH MAY BE
SUBSTITUTED FOR SPOT WELDS OR RIVETS.

Y/>" Carriage bolt

NOMINAL DIMENSIONS

CHANNEL COUPLING BAND

FOR USE ON FLANGED END CMP

Channel Coupling Band ShallBe Two Piece

THCKNESS | A FOR USE WITH CMP
0079" | ¥ |0.079" THICK OR LIGHTER
0.109" 7 |0.138" THICK OR HEAVER

SECTION  A-A

Reformed to Accept Universal,
Annular, and Channel Couplers

NEVADA DEPARTMENT OF TRANSPORTATION

CMP COUPLING
BAND DETAILS

Signed Original On File |R-2.B.2

(604)

CHEEF_HYDRAULICS ENGINEER [0 "Dy 78 | > 0'G /07
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Embedded Water
Stop Gasket
(See Note 7)

HDPE Pipe
(Type S)

Structure Wall Corrugation Rib

at< 5° Skew X
- ==\ _

Corrugation Valley

Structure Wall

at 0° Skew Perpendicular Pipe End Cut

in Corrugation Valley
(See Note Tand 2)

SECTION A-A

Concrete Headwall,

Drop Inlet, or Other
Structure ‘\

HDPE Pipe
- (Type S)
2 (No Anchors
“E’ Required)
S
2
A A
ELEVATION

HDPE PIPE CONNECTION FOR:
— 0° —5° Skew (D..'s and Other Enclosed Structures)
— 0° Skew (Headwalls)

NOTES:

1. FOR SKEW ANGLES =5 DEGREES, MAKE A PERPENDICULAR PIPE END—CUT AND ALLOW LONG
SIDE OF PIPE TO PROJECT INTO STRUCTURE (EXCLUDING HEADWALLS). FOR HEADWALL
CONNECTIONS, PIPE SHALL BE TRIMMED FLUSH WITH FACE OF HEADWALL FOR ALL SKEW ANGLES.

2. HDPE PIPE END-CUTS SHALL BE MADE IN THE CENTER OF NEAREST CORRUGATION VALLEY WHERE
POSSIBLE. ADJUST NON-CRITICAL STRUCTURE LOCATIONS (3" MAX) SO STRUCTURE FACE CORRESPONDS
WITH CORRUGATION VALLEY WHERE APPROPRIATE AND AS DIRECTED BY THE ENGINEER.

3. INSTALL /5" STAINLESS ANCHOR BOLTS, NUTS, AND OVERSIZED FENDER WASHERS 12" +/— 0.C.
AROUND CIRCUMFERENCE OF PIPE. ADJUST ANCHOR POSITION TO FALL IN EITHER THE VALLEY OR RIB
OF THE CORRUGATED OUTER LINER. ATTACH BOLT ANCHORS PERPENDICULAR TO PIPE WALL AND BEND
ANCHOR OUTSIDE OF PIPE ATTACHMENTS AS NECESSARY TO FALL INSIDE CONCRETE WALL WITH A
MINIMUM OF 12" CONCRETE COVER. NO DIRECT PAYMENT FOR ANCHOR BOLTS.

4. DO NOT OVER TIGHTEN NUTS. TIGHTEN NUTS AGAINST OVERSIZED WASHERS AND HDPE PIPE WALL WITHOUT
CRUSHING OR DEFORMING PIPE WALL. STAKE OR PEEN NON-EMBEDDED NUTS TO PREVENT LOOSENING.

5. NO SPECIAL TREATMENT IS REQUIRED FOR CONNECTING HDPE PIPE TO CIRCULAR MANHOLES. MAKE
PERPENDICULAR HDPE PIPE END-CUT IN CENTER OF CORRUGATION VALLEY.

6. FOR ALL OTHER HDPE PIPE TERMINATIONS (L.E. PLANE END PIPES, END-SECTIONS, ETC.), PIPE END-CUTS
SHALL BE CENTERED IN THE NEAREST CORRUGATION VALLEY.

7. WATER-TIGHT CONNECTIONS CAN ONLY BE USED FOR 0° SKEWS.INSTALL EMBEDDED WATER STOP GASKET
SUPPLIED BY MANUFACTURER ONLY WHEN WATER TIGHT JOINTS AND CONNECTIONS ARE SPECIFIED.

8. TRIM INNER PIPE LINER FLUSH WITH STRUCTURE WALL. BEVEL OUTER CORRUGATION RIBS 15" FROM

STRUCTURE WALL AROUND CIRCUMFERENCE OF THE PIPE TO ALLOW CONCRETE TO FILL VOID AT WALL FACE.

DESIGN _NOTES:

D1. SKEW ANGLES BETWEEN HDPE PIPES AND STRUCTURES SHOULD BE AVOIDED. POSITION
HDPE PIPES AND STRUCTURES AT O DEGREE SKEWS WHERE POSSIBLE AND PRACTICAL.

o - . B
: . : . O . Concrete Headwall,
Corrugation Rib ° o . o / Drop Inlet, or Other
. o . A Structure
Corrugation ° @
Valley . @) °
5 o
o ° r——gi See Note 8

‘ 3" Min.
Anchor Bolts

See Notes 3 and 4

HALF-SECTION C-C

HDPE Pipe (Type S)

1/,"" Stainless Anchor Bolts,
Nuts, and Oversized Fender
Washers.

SECTION B-B

Concrete Headwall,
Drop Inlet, or Other

Structure
K Anchor Bolts
See Notes 3

V x 6" (D < 24"
é“ x 8" (D>24")
(See Notes 3 and 4)

and 4

HDPE Pipe
(Type S)

Diameter

=

e

ELEVATION

HDPE PIPE CONNECTION FOR:

—45° Skew (D.l.'s and Other Enclosed Structures)

- AHSkewed Headwalls Connections

MAXIMUM HEIGHT OF COVER FOR HDPE PIPE (TYPE S)

PIPE DIAMETER MINIMUM COVER* | MAXIMUM COVER¥*

12"-18" [ 19!
24"-42" 0 15
48" v 14’

* TO BOTTOM OF FLEXIBLE PAVEMENT OR TOP OF RIGID PAVEMENT.

% BASED ON CLASS 2 BACKFILL MATERIAL AT 90% COMPACTION

NEVADA DEPARTMENT OF TRANSPORTATION

HDPE PIPE
(CONNECTION DETAILS
AND FILL HEIGHT TABLE)

IN ACCORDANCE WITH ASTM D2321. CONSULT HYDRAULIC
ENGINEER FOR LARGER FILL HEIGHT REQUIREMENTS.

Signed Original On File [R-2.9.1 (502))

CHIEF_HYDRAULICS ENGINEER [0 ™05 /qg)
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C— V4" Cl. (See Note 5) NOTES:
Typ )b ; 2 o ‘ . % |l %" ¥ Dia. Hole 1. ALL CONCRETE SHALL BE CLASS A OR AA.
Va = 4" Cl. 27? L 3% 3"x%" Frame %4 Dia. Rod
A See Note 5 2'=5l/p" Spacer Bar 2. REINFORCING BARS SHALL BE NO.4 BARS WITH MAXIMUM
See Detail D_ (s =1 " X B SPACING AT 18" CENTERS. BARS TO BE EMBEDDED A
. . 2%" to © of 1'-2%," 34" Dia. Rod Vo' x 1" Bolt ¢ o MINIMUM OF 2" AND BAR ENDS MUST CLEAR SURFACE
MO‘:THEiGVS/SH‘Ze ] 3, Dia. Holes 59 Spacer Bar Typ > e o © BY 15"
8 in Frame  |=—""— Ya )
"~ — = B Nl . e 3. ALL EXPOSED CONCRETE EDGES SHALL BE CHAMFERED 1'.
3%" Dia. Rod 2 3‘/'2“
. 340
spacer Bar o 7 o b 0 € o S 3" x %" Bars 4. GRATE AND FRAME ANGLE TO BE WELDED AT ALL CONTACT
> ¥" holes W ’ : POINTS.
Typ>——-er - T x Vet x 4" Bar—
o 1-3 e : Typ.
Va T ‘ Welded to Frame
2'=0%e | 5. /4" MAXIMUM CLEARANCE BETWEEN GRATE & FRAME ON
*Main Bar Size 3" x 3" EACH SIDE.
Typ, ALY ‘_j 4" Center to Center SECTION C-C 6. SLOPE CATCH BASIN FLOORS 10:1 FROM ALL DIRECTIONS
! 3 Dio. Rod Spacer Bar GRATE HOLE DETAL DETAIL D TOWARD OUTLET PIPE. IF BASIN IS USED AS A JUNCTION
C GRATE. HOLD-DOWN BOLT SHAPE FLOWLINE(S) TO OUTLET PIPE, AND PROVIDE A 10:1
GRATE DETAIL INSTALL ONLY ON APPROACH SIDE OF GRATE & FRAME SLOPE TO FLOWLINE(S).
*20 Bars Equally Spaced 12" on Center 7. 12" DOWN DRAIN PIPE SHOWN, CAN BE UPSIZED TO
15" OR 18" WITH 3" OR 6" INCREASE IN THE BASIN
DEPTH RESPECTIVELY. DOWN DRAIN PIPE TO BE
CMP OR HDPE OR AS SPECIFIED.
8. IF OPTIONAL DRAIN IS INSTALLED, ADJUST REBAR TO
Front edge of Shoulder Dike QUANTITIES ACCOMMODATE DRAIN
with Guard Rail or Barrier Rail CONCRETE REINFORCING STRUCTURAL STEEL
\ é/s Dia. Rod STEEL GRATE 9. RIPRAP CAN BE INCREASED TO CLASS 300 WITH
(Optional) ‘ pccve', o 0.46 CU. YD. 30 LBS. 245 LBS. A 6" INCREASE IN RIPRAP THICKNESS.
See Note D1 aries ,
3'-8" ! See Typical Section For Information Only
Vecn [ %2” y Hinge Point Structural Steel Grate Includes Frame, Welded Angle,
See Note |5 ﬁ - ax. inge Foin Grate & Spacer Bars .
Y | J ' DESIGN NOTES:
TN T, 3"
12 Eo‘c/ﬂv Sx_‘dez Bor — - FH—1 I D1. ADDITIONAL PIPE/DRAIN PENETRATIONS FOR SLOTTED
&e\ded &0‘ ' 2" Down Dra A Additional Anchor Assemblies Required For 20" Maximum QE@N;VTAEEN‘“H DRAIN, OR FIPES MAT BE PLACED IN
rame Angle — Zown Urain See Note — Length Per Section, When a Pipe Joint Exists Between :
2% Min. Slope - - the Required Anchor Assemblies.

Anchor Assembly 0 Riprap
e 9

SECTION A-A .
12;»:5; chsfe@Ctlon

Length of Down drain Pipe As Shown
On Structure List, Measure On This Line

Anchor Assembly

[B—
T-6"

ELEVATION o
TYPICAL INSTALLATION

52" or ¥" Galvanized Collar of
2" Dia. Pipe
Typ, A 1/, U-Bolt Round Iron p:

Yy =% .
Frame Angle Welds v i
B Detail Wz‘]: 2" Nuts ./ U
IREEA Pipe Anchor
3

6" " —_— Weld Weld 12" x '
— Frame Amg\e/ 3%" Dia. Rod Spacer Bar "
Optional gn B Vo %" Hol
Grotgegetoﬂ oo (SeeweD‘cejtoiD Ya" Cl. Shoulder Dike or Barrier Rail /2" Plate ‘ ‘ e e W@
S e o ] See Note 5|7 [ See Section C-C Yy
—77<Typ- [ . A 12
STT2 Va I, ] 4 ond betailD i Flatten or
I (RN T BT Pant
) .~2 Each Side, Welded to Frame [ s 30
: E s <
5 A : s 1 £\1” x /4" x 4 Bar
: { ! : . Welded to Frame ANCHOR ASSEMBLY DETAIL
I =
|
" - | 30, x 30 x %" Frame l g NEVADA DEPARTMENT OF TRANSPORTATION
Station/Offset otted CMP
Yo" x 1V5" Bolts B at Quter EMBANKMENT PROTECTOR
See Section C—C
and DetailD . TYPE 5
A
PLAN SECTION B-B Signed Original On File |R-3.1.2 (608)
CHIEF_HYDRAULICS ENGINEER [0 "5 70] /oS g




8¢ -y

o 26" .
(s /4N te 5) — 2'-5//" ‘/4” Cl. (See Note 5) NOTES:
ee Note AR Ve 34 o /4 Dia. Hole 1. ALL CONCRETE SHALL BE CLASS A OR AA.
23 1-2%" 3" Dia. Rod ~iSes Note & L 3/2"x 3" x%" Frame 3o
3/4/?* oo Eo\(;; %" Spacer Bar (See Note 5) S/gufe‘f';;d 2. REINFORCING BARS SHALL BE NO. 4 BARS WITH MAXIMUM
C - ‘ in Frame e | Ny © © SPACING AT 18" CENTERS. BARS TO BE EMBEDDED A
. i 2 | E E?ﬁfﬁﬁﬁayﬁuafﬁﬁ ﬁ;ﬁﬁ JaE_EL E, W - — - S MINIMUM OF 2" AND BAR ENDS MUST CLEAR SURFACE
yp>, \/AHE \ 2 0 BY /5"
— IR 27 to € of ‘ "
, ¥ holes 3. ALL EXPOSED CONCRETE EDGES SHALL BE CHAMFERED 1'.
See Detail D—=( 1-3"
03 M B S Wy 3m
o o < 2-0% e, T R Ve x 408 x %'t Bors 4. GRATE AND FRAME ANGLE TO BE WELDED AT ALL
ain Bar Size . " X /4" X ar
3% W N 2'-11%s Welded to Frame e CONTACT POINTS.
‘ —P<Typ.
a 1/
34 Dia. Rod < 5. /4" MAXIMUM CLEARANCE BETWEEN GRATE & FRAME ON
Lss SECTION C-C L
5 GRATE HOLE DETAIL
TYP'>—\7&‘/H 6. SLOPE CATCH BASIN FLOORS 10:1 FROM ALL DIRECTIONS
a
% 20 Bars Equally Spaced 14" on Center DETAILL D TOWARD OUTLET PIPE. IF BASIN IS USED AS A JUNCTION
CRATE HOLD-DOWN BOLT SHAPE FLOWLINE(S) TO OUTLET PIPE, AND PROVIDE A 10:1
Typ INSTALL ONLY ON APPROACH SIDE OF GRATE & FRAME SLOPE TO FLOWLINE(S).
i ~J 4” Center to Center QUANTITIES 7. 12" DOWN DRAIN PIPE SHOWN, CAN BE UPSIZED TO
Dia. Rod Spacer Bar CONCRETE REINFORCING STRUCTURAL STEEL Vs' or % Galv 15" OR TH 3" OR 6" INCREASE IN THE BASIN
C STEEL GRATE L2 und ren : . DEPTH RESPECTIVELY. DOWN DRAIN PIPE TO BE
GRATE DETAIL 0.78__CU. YD, 52 LBs. 456 LBS. Collor of 2" Dia. Pipe CMP OR HDPE OR AS SPECIFIED.
For Information Only Y2 U Bolt 8. IF OPTIONAL DRAIN IS INSTALLED, ADJUST REBAR TO
Structural Steel Grate Includes Frame, Welded Angle, 2" R ACCOMIDATE DRAIN.
Grate & Spacer Bars. Sig z
K P 9. RIPRAP CAN BE INCREASED
o V2" Nuts A 6" INCREASE IN RIPRAP
10 I ’
V2 Weld Weld P\‘peH Amc)‘vor
AR H 172" x 6
Vo' Plate~_ | | _—%" Hol 2" :
z [ |t oes lotton DESIGN NOTES:
;S or Point
%" - D1. ADDITIONAL PIPE/DRAIN PENETRATIONS FOR SLOTTED
N DRAIN, TRENCH DRAIN, OR PIPES MAY BE PLACED IN
5 ANY WALL.
511 9," ) 3"
32" x¥%" Bars _‘ Varies, See Typical Section ANCHOR ASSEMBLY DETAIL
‘ %" Dia. Rod Spacer Bar ‘
< N/At C\E.) 1y Cl. ﬁng Front edge of Shoulder Dike
ee Tote ‘, ' with Cuard Rail or Barrier Rail Hinge Point Additional Anchor Assemblies Required
N2 : For 20'Maximum Length Per Section,
i i 2% When A Pjpe Joint Exists Between
T s S \ A Anchor Assembly The Required Anchor Assemblies.
B x Va" "Bar o e
g é.im. Er.cms: % - -+ - =Jown Drain See Note 7 —
= T - 2% Min. Slope T T
B - RO
o = ) ad
1 - N VOQ@S\ a Slope
6 nal ~ 7
u Note DI . o
Typ- B N
SECTION A-A i s
Length of down drain pipe as shown /A -
Frame Angle on structure list (Measure on this line) - 12“ End Sect\on
. / 1owr ~ - -
Weld Frame Angle Welds See Note
(See Detaid—" Detail L
A Typ. Anchor Assembly o
|
Optional %" Dia. Rod Spacer Bar 6'x 5'x 1'-6" -
AT " - "
WWe)\(de/g t(); éémﬁncer See Note D1 Ya" Cl. Shoulder Dike or Barrier Rail
- See Nofe 5| f ﬁsee Section C-C
Grate Detail |_—_ B I and Detail D
- — R ¢
A 1A @
d " = 1" x /4" x 4 Bar
A ! sTOA 1~ Welded to Frame
? i 152
a +_ ! & iz’_+ £
! Zo
| O o
”‘ “ m cn gn NEVADA DEPARTMENT OF TRANSPORTATION
e sote = | Station/ Offset EMBANKMENT PROTECTOR
See Section C-C B (TYPE 5-2G)
& DetailD
L 3Y2"x 3" x 3" Frame SECTION B-B
PLAN Signed Original On File [R-3.1.3 (608)
CHIEF_HYDRAULICS ENGINEER [0 "5, 76 VoS g




6¢-d

Lid

/— Diaphragm

Laced At Factory

LACING: SINGLE BASKET

@ When Full, Close Lid and Lace to Basket. Opﬁona\ Wire
Ring Fasteners Allowed As Per Special Provisions.

Lid

Diaphragm

Internal Connecting Wire
Installed Here When Basket
Is Filled To(2)

BASKET HEIGHT @

H
3
b
1

6"

NONE

INTERNAL CONNECTING WIRE DETAIL
FOR WIRE MESH GABIONS

VSHW/%HQ/BH 2 Mesh Openings j

Place Lid This Direction
AllLifts \

EE 4
Begin & End Only J Cg

LACING: BASKET TO BASKET

Tie Wire \\M

Lacing

Selvedge Wires

- 1

WIRE MESH LACING DETAIL

NEVADA DEPARTMENT OF TRANSPORTATION

GABIONS LACING DETAIL

Signed Original On File | R-3.1.4

CHIEF_HYDRAULICS ENGINEER [0 "Jo/8!

(610)
5/09|
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L for MetalEnd Section

See Sheet R-2.2.1,R-2.2.2 Or R-2.2.3

Culvert Pipe
(@)
— 4 A —
"
o~ | \\ o~
1’ \
I \
! \
J See Note 1.
L \
2:1 21
(@)
o o
prollld=0=0)
I D | 2.75 x D £ D
See Note 2.
PLAN

Riprap And Bedding Class

As Shown In Plans.

(Same Class ShallBe Used For
Riprap And Riprap Bedding.)

SECTION A-A

RIPRAP  APRON
FOR END SECTIONS

\—Geotextﬂe

CULVERT SIZE A
12" to 36" PIPE pk3D
42" to 84" PIPE pr4D
RCB pedH

*OR AS SPECIFIED

RIPRAP AND ©
BEDDING CLASS P
150 2| 8

300 24| 8

400 36 | 10

550 48 | 12

700 60 | 12

900 72 | 24

B for Precast End Section

See Sheet R-2.3.1

®

GENERAL NOTES:

/Cu\vert Pipe
or

Embankment
Slope RCB
f—D—=
TyFe IIRCB/
Culvert Headwall
or
Type | RCB
— Hégdwo\\
End Riprap Apron
t Front Face
Type IHeadwalls
| 1| il
- faok
— [ =S e
o
OC
L 2.75 X D * Or—J
Width (W) Of RCB
See Note 2

Culvert Headwall ~\

Match Headwall Length——m——

Riprap % 2

9

PLAN
Culvert Pipe
Or
RCB
7
=W ) T 2N

Riprap and Bedding
Class As Shown In
Plans. (Same Class
ShallBe Used For

Riprap And Riprap

Bedding.)

Riprap Bedding ﬁ

Geotextile

SECTION B-B

RIPRAP APRON

FOR HEADWALLS

1

N

&

WHEN NO END SECTION IS USED, ADDITIONAL
RIPRAP SHALL BE AS REQUIRED BY THE
HYDRAULIC ENGINEER.

. FOR MULTIPLE PIPE OR RCB INSTALLATIONS,

THIS DIMENSION SHALL BE ADJUSTED ACCORDING
TO THE PIPE SEPARATION INFORMATION ON
SHEET R-2.1.1. OR IN THE HEADWALL DETAILS.

. TRANSITION END OF RIPRAP APRON TO DOWN

STREAM CHANNEL. APRON MAY BE SKEWED AND
DIMENSIONS ADJUSTED TO MATCH AND LINE UP
WITH DOWN STREAM CHANNEL.

NEVADA DEPARTMENT OF TRANSPORTATION

RIPRAP APRON FOR
CULVERT HEADWALLS,

TYPE 1& 2 RCB HEADWALLS,

AND END SECTIONS

Signed Original On File |R73.‘!.5

CHIEF_HYDRAULICS ENGINEER [0 ™0 /qg)

(610)
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Cross Drain
Structure/Culvert

Flow Line

(30" Min.)

2o x 25" x H"
Frame Angle Around

Perimeter of Inlet

For Preferred Cross Slopes
See the Current Adopted Edition
of the AASHTO Roadside Design
Guide

2" Nominal Dia. Pipe
Welded to Frame £

Station/Offset

Flow Line

PLAN

Top of Grate Elevation

3

21" CMP

See Riser Connection Details

Cross Drain Structure/Culvert
(30" Min.)

SECTION B-B

01

Hydraulics Engineer will
Determine Need For Dike 2V/5"x2Y/,"x3/8" Frame £

Welded Back to Back

Pipe Length Varies
See Structure List

‘W’RBH «‘ 3““
-/

1_gn

——— 21" CMP

Cross Drain
Structure/Culvert

SECTION A-A

Packing of Suitable Material

Note

21" CMP Riser

24" CMP Slip Joint

Watertight Weld

CMP Cross Drain

RISER CONNECTION TO
CMP CROSS DRAIN

24"

CONCRETE COLLAR DETAIL

See Riser Connection Details 5.

RCP

NOTES:

1. ALL CONCRETE SHALL BE CLASS A OR AA

2. REINFORCING BARS SHALL BE NO. 4 BARS WITH
MAXIMUM SPACING AT 18" CENTERS. BARS TO
BE EMBEDDED A MINIMUM OF 2" AND BAR ENDS
MUST CLEAR CONCRETE SURFACES BY 1/5".

3. ALL EXPOSED CONCRETE EDGES SHALL BE
CHAMFERED 1".

4. STRUCTURAL STEEL WEIGHT INCLUDES 2" PIPE
AND THE 2!, x 215" x 3" FRAME ANGLES.

STATION/OFFSET DISTANCE LISTED IN PLANS
IS MEASURED TO THE CENTER OF GRATE.

6. PACK WITH OAKUM OR ASPHALT SOAKED
BURLAP. OAKUM IS STRANDED HEMP
IN SEALING PIPE JOINTS. ASPHALT SOAKED
BURLAP SHALL CONFORM TO ASTM D1327,
USING ASPHALT CONFORMING TO ASTM

D449, TYPE I
7. CRETE COLLAR CAN BE POURED SQUARE

OR ROUND.

s
FOB——— 21" CMP Riser
- > I W,
M “=—24" RCP Slip Joint
l=—— Concrete Collar
e = — (See Detail

ut Space Between
S t and
Cross Drain Pipe

RCP Cross Drain

RISER CONNECTION TO
RCP CROSS DRAN

Slip Joint

QUANTITIES, FOR INFORMATION ONLY
CONCRETE REINF. STEEL STRUCT. STEEL
0.36 Cu. Yd. 23 Ibs.

170 Ibs.

NEVADA DEPARTMENT OF TRANSPORTATION

PIPE RISER INLET
TYPE 3

Signed Original On File [ R-4.1.1 (609)

CHEEF_HYDRAULICS ENGINEER [0 " 8/60 & oL /09




-y

BILL OF MATERIALS
(RCP HDPE CMP) TABLE OF DIMENSIONS
SINGLE (ONE GRATE) DOUBLE (TWO GRATES) TRIPLE (THREE GRATES) (RCP HDPE CMP)
* CONCRETE (CY)| * REINF. (LB) % CONCRETE (CY)| * REINF. (LB * CONCRETE (CY)| * REINF. (LB L (FD
PIPE PIPE A H MAIN FRAME FRAME
SIZE | BASE ADD BASE | ADD | STR | BASE ADD BASE | ADD | STR | BASE ADD BASE ADD | STR SIZE Min. BARS ANGLES BARS | SINGLE | DOUBLE | TRIPLE
(INCH) | QUAN. | RATE | QUAN. | RATE |STEEL | QUAN. | RATE | QUAN. | RATE |STEEL| QUAN. | RATE | QUAN. | RATE |STEEL (INCH) (FT) | (NCH) (INCH) (NCH) | GRATE | GRATE | GRATE
(H MIND | (CY/FT) [ (H MINDJ(CY/FD)| (LB) | (H MIND [ (CCY/FT) | (H MIND|[(CY/FT)| (LB) | (H MIN.D | (CY/FT) [(H MIND|(CY/FTD)| (LB)
<15 0.19 36 10 21 1.06 0.26 50 13 397 | 1.4 0.33 70 17 583 €15 | 2 [25013/e X T | 4 X 5 X T LX z ! ©
oL o : : : ° J : : = ® 263004k X % | 5X3X% |5X%]| 2 A 5
18 0.89 0.20 40 10 506 1.31 0.28 56 13 574 | 172 0.35 77 18 842 - : .
2 - - 24 [ 3 35042 X% [ 5Xx3x% [5x%]| 2 4 6
24 1.08 0.22 58 12 349 1.56 0.30 80 15 652 | 2.04 0.37 105 20 956 - X : —
30 1.28 0.24 63 12 390 1.83 0.31 86 16 729 | 2.38 0.39 13 20 1068 30 | 4 4~?0 o Xk 5 X 3‘ X /33 5 X 3/8 2 4 6
36 1.50 0.26 67 13 524 2.1 0.33 92 16 980 | 2.72 0.41 120 21 1435 36 | 4 [450[5/e X % [6 X3 X%|6X% 2 4 6
42 1.71 0.28 90 15 575 2.39 0.35 120 18 1073 | 3.07 0.43 54 22 1571 42 | 5 15005/ X % |6 X3k X%|6X% 2 4 6
48 1.94 0.30 95 15 707 2.68 0.37 127 18 1329 | 3.42 0.44 163 23 1951 48 | 5" |550]5% X Je|B X 32 X % |6 X% 2 4 6
*The Concrete And Reinforcing Quantities Are Based On The H Min. Shown. Increase The Concrete And Reinforcing Base
Quantity By The Corresponding Add Rate (Per Foot Of Increased H) If The H Specified Is Larger Than H Min.
N 7,
tore
L o o S rate o P.C.C. Surface or
‘/4” Gap it it '/a Gap Cut From /4 - Dense Graded Surface
12 Bars Evenly Spaced Angle Stock =
Top of Grate Per Grate B
Elevation See Detail A } E
Frame Bars e
| m
T /i See Table Ya
yp- \ YVa" "
EIEEEEEEEE - e : DETAL A
~_ x4 x 4" B - Optional
1" W‘X X ar Construction Joint
elded to Frame Angle See Note 11
1" x /" x 4" Bar " See Note 13
Welded to Frame Angle
See Note 12
SECTION C-C TAB DETAIL
>
NOTES: 1B
3" Dia. Rod Spacer Bars @ 4" Max. .
Locing Weldet ta Mein Bars, Flush See Detail A 1. ALL CONCRETE SHALL BE CLASS A OR AA.
With Grate Surface 2. REINFORCING STEEL SHALL BE NO.4 BARS WITH MAXIMUM SPACING
See Tab Detail AT 18" CENTERS, WIRED TIGHTLY AT ALL INTERSECTIONS AND
Frame Angles A i/ EMBEDDED 2" CLEAR OF ALL CONCRETE SURFACES.
See Table L 3. EXPOSED EDGES OF CONCRETE SHALL BE CHAMFERED 1.
A 4. DIMENSIONS MAY BE VARIED TO FIT LOCAL CONDITIONS IF ORDERED o
Main Bars, See Table BY THE ENGINEER. -
5. COMMERCIAL PREFABRICATED GRATINGS APPROVED BY THE BRIDGE D Front Ed ‘
DIVISION MAY BE USED IN LIEU OF THE FIELD-WELDED GRATING [‘—j ront tdge o
SECTION B-B SHOWN  ABOVE. Shoulder Dike
With Guard Rail or
6. EXTREME LOW COVER SITUATIONS TO BE REVIEWED BY HYDRAULICS Barrier Rail, if Present
At6" ENGINEER. l
- — 1 — 7ﬁ7577717 —
A4, 7. SLOPE_CATCH BASIN FLOORS 10:1 FROM ALL DIRECTIONS TOWARD . L I
o OUTLET PIPE. IF BASIN IS USED AS A JUNCTION, SHAPE FLOW LINE(S) . - L.
2 ,———C /Stoﬁon/[)ffget TO OUTLET PIPE AND PROVIDE A 10:1 SLPOE TO FLOW LINE(S). d * L 2" Mox.
= ﬂ ﬂ ﬂ L~ See DetallA 8. SEE SHEET R-2.9.1FOR DETALS IF CONNECTING HDPE PIPE. n A 1041 A
B 9. A SINGLE TYPE 2 DROP INLET SHALL BE CONSTRUCTED UNLESS A DOUBLE - L | J
Flow OR TRIPLE IS SPECIFIED. q b
AN 10. SINGLE GRATE CONFIGURATION SHOWN FOR CLARITY.OUTSIDE DIMENSIONS
Typ. OF EACH GRATE SHALL MEASURE 2'BY A+4%,". N B N
. B B 1. RUN REBAR CONTINUOUS THRU CONSTRUCTION JOINT. JOINT MUST BE A MINIMUM
== OF 3" FROM HORIZONTAL BARS. A
t J 12. WELD ONE TAB ON € OF GRATE AND REMAINING TWO TABS 6" FROM EDGE OF o
FRAME. SIX TABS PER INLET, THREE TABS ON EACH SIDE
e ld 13. WELD TABS 6" FROM EDGE OF FRAME. FOUR TABS PLAN
i /a PER GRATE, TWO ON EACH SIDE.
a u u Frame Angles
3 Welded Together
= Typ C DES‘GN NOTES NEVADA DEPARTMENT OF TRANSPORTATION
~ E N
= /A v Typ - -
Va D1. ADDITIONAL PIPE PENETRATIONS MAY BE TYPE 2
PLACED IN ANY WALL.
DROP INLET
SECTION D-D Signed Original On File [R-4.2.1 (609)
CHIEF_HYDRAULICS ENGINEER [0 "1/ 70] /oS g
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NOTES:
Crate " [T 7
Flevation 3" x 3" x %" Frame Angle 1. ALL CONCRETE SHALL BE CLASS A OR AA.
Welded Back to Back
2. REINFORCING STEEL SHALL BE NO. 4 BARS WITH MAXIMUN SPACING
TyPy>— Finished AT 18" CENTERS, WIRED TIGHTLY AT ALL INTERSECTIONS AND
/o - 4" CIl. (Typ.) Grade EMBEDDED 2" CLEAR OF ALL CONCRETE SURFACES.
=
- ~1 Y \ 3. EXPOSED EDGES OF CONCRETE SHALL BE CHAMFERED 1.
A == ===
= N S C\ N W 3 4. STRUCTURAL STEEL WEIGHT INCLUDES THE 2" NORMAL DIAMETER
,O - 3" x 3" x Y PIPE STANDARD WEIGHT AND 3"X3'X3/8" FRAME ANGLES.
o] IR &mmed é’ng\g o of
0 =0 roun erimeter "
..o / - Drop Inlet And Grate 5.FOR 2" NOMINAL DIAMETER PIPE SEE ASTM A53.
6. SEE SHEET R-2.9.1FOR DETAILS IF CONNECTING HDPE PIPE.
SECT'ON B_B 7. SLOPE CATCH BASIN FLOORS 10:1 FROM ALL DIRECTIONS
TOWARD OUTLET PIPE. IF BASIN IS USED AS A JUNCTION,
SHAPE FLOW LINE(S) TO OUTLET PIPE AND PROVIDE A 10:1
SECT'ON C—C SLOPE TO FLOW LINE(S).
8. RUN REBAR CONTINUOUS THRU CONSTRUCTION JOINT.
JOINT MUST BE A MIN. 3" FROM HORIZONTAL BARS.
3" x 3" x %" Frame Angle
Around Perimeter Of Drop Inlet
And Grate DESIGN NOTES:
D1. ADDITIONAL PIPE PENETRATIONS MAY BE PLACED IN
‘3“ 3" 2" 6" See Detail A 2" Nominal Diameter Pipe s '\, ANY WALL.
,
\< \/ \ e
. [ A=
S - —
/ B i
Iz / 3" x 3" x¥%" Frame Angle
N . (J  Around Perimeter Of
Lo N Drop Inlet And Grate
| 0 -
Frame Angle | - - (
c Yy .-
T 0o 0
s - - -
s -
Optional J Typ.
Construction Joint DETAIL A Va"
See Note 8 Frame Angles
(3) 2" Nom. Dia. Pipe Welded Together
© 7" Ctrs.
- From Center Line
@ of Frame.
SECTION A-A -
N Al 30
5 yp. 1 x 14" x 4" Bar
Welded to Frame Angle
(2 Tabs Each Side Set 6"
B<—| I From Corner of Frame)
/Staﬁon/offset
: 0 0
@ TAB DETAIL
[ AN
A A
< L ; J ) R CONCRETE (CU. YD.) REINFORCING (LB) STRUCTURAL
PIPE SIZE H Min.
(I B Y — [ A BASE QUAN.| ADD RATE |BASE QUAN.|ADD RATE| g )
p| new FO T i |cu vosFD| ¢Miny | deen | o B GRATE DETAIL
H 15" 2' 2.50 Q.71 0.19 36 10 200
|| | M- D 18" 2'6" | 3.00 0.89 0.20 40 10 220
- // E 24" 3 3.50 1.08 0.22 58 12 240
| )J = 30" 36" 4.00 1.28 0.24 63 12 260
T c R PR 4.50 150 0.26 57 13 280 NEVADA DEPARTMENT OF TRANSPORTATION
/ B-‘—, M 42" 4'8" 5.00 1.71 0.28 90 15 300
See Tab Detail @ ° 48" 5' 5.50 1.94 0.30 95 15 319 TYPE 2A
E 3 The Concrete And Reinforcing Quantities Are Based On The H Min. Shown. Increase The DROP INLET
@f Concrete And Reinforcing Base Quantity By The Corresponding Add Rate (Per Foot Of
Increased H) If The H Specified Is Larger Than H Min.
PLAN Signed Original On File [R-4.2.1.1 (609)
CHIEF_HYDRAULICS ENGINEER [0 "1/ 70] /oS g
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A+

1041
(Typ.)

SECTION C-C

30 x 3 x W

Frame Angle

Around Perimeter of Drop Inlet
And Grate

L
_J

Optional
Construction Joint
See Note 8

/ See Detail A

1041 (Typ )
——

1o o YR
SECTION A-A
3
B
<—| ,— Station/Offset

A
|-> >
I
N

i

See Tab Detail

Surface
Flow

1" x ¥%" Bars With

NOTES:

Max. Spacing @ 3%g"  Grate
Center to Center Elevation 3" x 3" x %" Frame Angle 1. ALL CONCRETE SHALL BE CLASS A OR AA.
Welded Back to Back
» 2. REINFORCING STEEL SHALL BE NO. 4 BARS WITH
YR, e Gl (Typo Finished MAXIMUN SPACING AT 18" CENTERS, WIRED TIGHTLY
V" Grade AT ALL INTERSECTIONS AND EMBEDDED 2" CLEAR OF
— ALL CONCRETE SURFACES.
e
d 3. EXPOSED EDGES OF CONCRETE SHALL BE CHAMFERED 1.
\3” X 3 x %" Frame Angle 4 STRUCTURAL STEEL WEIGHT INCLUDES THE 2" NORMAL
Around Perimeter Of DIAMETER PIPE STANDARD WEIGHT AND 3'X3"X3/8
g 1 Drop Inlet And Grate FRAME ANGLES.
5.FOR 2" NOMINAL DIAMETER PIPE SEE ASTM AS53.
6. SEE SHEET R—2.9.1FOR DETALS IF CONNECTING HDPE PIPE.

~

@

Permissible /2" Max. Joint If
Continuous Bar Not Used

. SLOPE CATCH BASIN FLOORS 10:1 FROM ALL DIRECTIONS

TOWARD OQUTLET PIPE. IF BASIN IS USED AS A JUNCTION,
SHAPE FLOW LINE(S) TO OUTLET PIPE AND PROVIDE A
10:1 SLOPE TO FLOW LINE(S).

RUN REBAR CONTINUOUS THRU CONSTRUCTION JOINT.
JOINT MUST BE A MIN. 3" FROM HORIZONTAL BARS.

‘ DESIGN NOTES:
/8”[\ 2
V P D1. ADDITIONAL PIPE PENETRATIONS MAY BE PLACED IN
Cut From 34" Stock o ANY  WALL.
6
Ye"
[ Y
2" Nominal i ° S—3" x 3" x¥%" Frame Angle
Di ter Pi °, Around Perimeter Of
‘ometer Fipe F~ o Drop Inlet And Grate
. | o . o.
rame Angle i . O O .
4
o . o/
- O o
>
Typ.
DETA”_ A Frame_Angles

(2 Tabs Each Side Set 6"
" From Corner of Frame)

Vo
Al 5
Typ. ~._ "x 4" x 4" Bar
Welded to Frame Angle
-

(4) 2" Nominal Dia. Pipe
Welded Together /2" Ctrs

e 6!/, .
Evenly Spaced

1" x %" Bars Welded To
2" Pipe & Frame Angles

TAB DETAIL
GRATE DETAIL
CONCRETE (CU. YD.) REINFORCING (LB)

E PREGIEEL A FMin. SASE QUAN.| ADD RATE | BASE QUAN.JADD RATE TR

P (H Min.) (CU. YD./FT)| (H Min) (LB/FT)

H 15" 2' 2.50 0.71 0.19 36 10 215

D 18" 26" 3.00 0.89 0.20 40 10 239

P 24" 3 3.50 1.08 0.22 58 12 262

E 30" 36" 4.00 128 0.24 63 I 286 NEVADA DEPARTMENT OF TRANSPORTATION
C 36" 4 4.50 1.50 0.26 67 13 309
M 42" 4'8" 5.00 1.71 0.28 90 15 333 TYPE ZB
" 48" 5' 5.50 1.94 0.30 95 15 356 DROP INLET

The Concrete And Reinforcing Quantities Are Based On The H Min. Shown. Increase The

Concrete And Reinforcing Base Quantity By The Corresponding Add Rate (Per Foot Of

Increased H) If The H Specified Is Larger Than H Min. Signed Origindl On File | R-4.22 609)

CHEEF_HYDRAULICS ENGINEER [0 " 1/08] oS /09
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T T
Begin 24" ! '
Min. Gutter L '
1 1
1 1
1 1
1 1
_ N '
) ' ,
1 1
B"_|: ™. Depress
1 [T Gutter
= Station/Offset
© T e LY
< A | "’ :-
© L n [
< 34, | '
SR e
S u || Lorat [
%} \ b }
© T
Depress
B___, L—"" Gutter
)|
End 24"
Min. Gutter
I
For Dimensions Station/Offset
Not Sh. .
Sge De(mp See Grate & Frame Detail

Normal Gutter Elev.

15" Channel X r 3" Paving

No. 5

18" Min.

Ctrs.

18" Min.

See Note 10

H to Fit F.L
Shown on Plans

Shape Flowline
to Outlet

6" 2'=1/2" Min.
S FOR CMAP
D FOR CMP
D+6" FOR RCP/HDPE 24" OR LESS
D+2t FOR RCP/HDPE 30" OR MORE
S+2t FOR LO-HED RCP

SECTION  A-A

(FOR CMAP, CMP, RCP, HDPE & LO-HED RCP)

Not Shown
See Detail G

N—15" Channel

151

Depress Gutter Deduct from C & G

Normal Gutter

See Channel Detail

DETAL F

Depress Gutter

For Dimensions

Top of
Gragte Elevation

Weld (2) 1/2"x¥4" Bolts to Channel

DETAL G

15" x 33.9% Channel

A
' See Table A

Weld 3/4"x 1/4"x15" Plate

to End of Channel

CHANNEL DETAIL

3 ‘ Quantities ‘ 3

3]

Normal Gutter

Elevation - _|_ —

A (See Table A)

6" Min. 2'-6" 6"

S FOR CMAP
D FOR CMP
D+6" FOR RCP/HDPE 42" OR LESS
D+2t FOR RCP/HDPE 48" OR MORE
S+6" FOR LO-HED RCP 29"x45" OR LESS
S+2t FOR LO-HED RCP 34"x53" OR MORE

SECTION B-B

(FOR CMAP, CMP, RCP, HDPE & LO-HED RCP)

.

)" For RCP/HDPE
5" For CMP/CMAP

SHEET 10F 2

NEVADA DEPARTMENT OF TRANSPORTATION

DROP INLET
TYPE 3

Signed Original On File |R-4.2.3 (609:

CHIEF_HYDRAULICS ENGINEER |00 "Slo/gd e oS /o]
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TABLE A — STRUCTURAL STEEL

N 7
PIPE  SIZE ”
MAIN FRAME FRAME  |GRATE |FRAME| CHANNEL iropp o crat
C A & PLATES, Cut From 4 ¢ rate
CMAP CMP RCP/ LO-HED BARS ANGLES BAR LBS. | LBS. LBs LBS. Angle Stock
HDPE .
29" x 18"| 30" 24" | 14" x 23"
OR LESS |OR LESS | OR LESS| OR LESS |2'-8" | 4Ve" x %" | 5" x 3" x %" | 5" x %" 229 88 93 409 v
36" x 22"| 38" 30" | 19" x 30" | 3 45" x Y| 5 x 3" x % 5" x W' | 265 | 96 107 468 4
43" x 27" 42" 36" | 22" x 34"|3'-6" | 4" x %" | 5" x 3" x %" | 5" x 3" | 300 | 104 126 530
48" 42" 27" x 34" 4 52" x %" [6" x 3" x | 6" x ¥ | 409 | 134 143 685 TAB DETAIL
54" 29" x 45" [4'=6" | 55" x %" [6" x 3" x W 6" x K" | 451 144 160 755
3" Dia. Rod Spacer Bars @ 4" Max.
Spacing Welded To Main Bars, Flush
Frame Angle With Grate Surface
e Angle
TABLE B See Table A See Tab Detail Vs
MAXIMUM_H \ XE/—V—GW.
CMAP JOR A H 1 T x et x4 Bar
29" x 18" OR LESS | 30" OR LESS 21 ] U [ Wweided to Frame Angle
36" x 22" 36" 16' —
43" x 27" 42" 12! Main Bars %" (See table A)
48" 9'
54" 7'
54 7 SECTION C-C
(WITH #4 BARS
© 12" CENTERS)
A+ 6", See Table A
a
3 A+4Yy 5
[©) 2
. A /4" Gap — m /4" Gap
. NS D 12 Bars Evenly Spaced
NOTES: = - B ‘ .
1. ALL CONCRETE SHALL BE CLASS A OR AA. | ———see Tab Detail
2. ALL REINFORCING STEEL SHALL BE TIGHTLY WIRED AND EMBEDDED 1/," Va IERENNERER
CLEAR OF CONCRETE SURFACE. EXCEPT AS NOTED, ALL REINFORCING N Typ. [
SHALL BE NO.4 BARS WITH MAXIMUM SPACING OF 12" CENTERS, FOR C cV T x V4t x 4" Bar
ALL VALUES OF H TO THE MAXIMUM AS SHOWN IN TABLE B. IF H . Welded to Frame Angle
EXCEEDS THESE MAXIMUMS, DROP INLET WILL REQUIRE SPECIAL DESIGN. o L 9
34" Frame Bar Welded
3. EXPOSED EDGES OF CONCRETE SHALL BE CHAMFERED 1". Y to Frame Angles
4
4. WHERE PIPE INTERSECTS DROP INLET ON A 12° OR LARGER SKEW Jyp-
INCREASE J TO J ,REDESIGN FOR SKEWS AT A. Frame Angles
COS SKEW L rl: Welded Together SECTION D-D
5. WHERE PIPE INTERSECTS DROP INLET ON A 12° OR LARGER SKEW 3 o - See Table A
INCREASE S TO S , REDESIGN FOR SKEWS AT A. o v,
COS SKEW £ = Typy 24 D Typ.
= Val”
6. FOR VALUES OF "H" SEE PLANS.
7."H" IS THE DIFFERENCE IN ELEVATION BETWEEN THE OUT FLOW PIPE
AND THE NORMAL GUTTER GRADE LINE AT THE CURB FACE. PLAN
8. PIPE(S) CAN BE PLACED IN ANY WALL.
9. FOR DROP INLET, CONFIGURATIONS WITH 2 PIPES-INFLOW PIPE INVERT

ELEVATION SHALL BE > 0.1 ABOVE OUTFLOW PIPE INVERT ELEVATION.

10. EXTREME LOW COVER SITUATIONS TO BE REVIEWED BY THE HYDRAULICS
ENGINEER.

11. SLOPE CATCH BASIN FLOORS 10:1 FROM ALL DIRECTIONS TOWARD OUTLET
PIPE. IF BASIN IS USED AS A JUNCTION, SHAPE FLOW LINE(S) TO OUTLET PIPE,
AND PROVIDE A 10:1 SLOPE TO FLOW LINE(S).

12. STATION/OFFSET DISTANCE LISTED IN PLANS IS MEASURED TO THE FACE
OF CURB AT THE GUTTER FLOW LINE.

13. SEE SHEET R-2.9.1FOR DETAILS IF CONNECTING TO HDPE PIPE.

GRATE AND FRAME DETAIL

SHEET 2 OF 2

NEVADA DEPARTMENT OF TRANSPORTATION

DROP INLET
TYPE 3

Signed Original On File [R-4.2.3.1
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(609!




LY-Y

/—Top Of Grate Elevation

| Pipe Diameter | 4 ‘ 3_gn

See Detail"C"
L Station/Offset

A [N
I M/HH . 1 . B f o O
. B <,
/ - o © o AbovgrP{pe T
R et = Penetrations || ~,
i =,
S S
< K
=™ 7 : “
| |
‘ ‘ Sfe N“f 2 ‘ ‘¥ All Pipes NPS 2
i A A Z R T T T - T i Nom. Dia. B
=
f PO 1 A
PLAN 6" See Note 2
SECTION A-A
Steel Strap f Va'x3)/2"x4)/g" Plate

Yy x1¥g X3 —6%4"

2" Nom. Pipe Dia.

B B
- L

B

2" Nom. Pipe Dia.

Edge of -
Concrete DETA”_ "C" BN
A1 |
=™
N
Steel Strap S -
NOTES: X1, x3'-6%" = =
1. ALL CONCRETE SHALL BE CLASS A OR AA. j ‘ : : |
B P 254n Al 3/8”‘
2. REINFORCING BARS SHALL BE NO. 4 BARS AT 18" CENTERS B3 \ Pl \
EMBEDDED 2" CLEAR OF CONCRETE SURFACE AND WIRED i
TIGHTLY AT ALL INTERSECTIONS, UNLESS OTHERWISE SHOWN. -
3. ALL EXPOSED CONCRETE EDGES SHALL BE CHAMFERED 1. et e oo HINGE DETAIL
4"x1/g" Hex. Hea
4. DIMENSIONS MAY BE VARIED TO FIT LOCAL CONDITIONS AS Bolt, Hex. Nut
DIRECTED BY THE ENGINEER.
5. NO DEDUCTIONS IN CONCRETE SHALL BE MADE FOR 2"
CROSSBARS. SECTION B-B
6. STEEL STRAP AND PIPE FOR CROSSBARS ARE INCLUDED IN THE
STRUCTURAL STEEL GRATE QUANTITIES.
7. SLOPE CATCH BASIN FLOORS 101 FROM ALL DIRECTIONS
TOWARD OUTLET PIPE. IF BASIN IS USED AS A JUNCTION. TABLE OF QUANTITIES
SHAPE FLOW LINE(S) TO OUTLET PIPE, AND PROVIDE A 10:1 - -
SLOPE TO FLOW LINE(S). Plpe H Concrete Reinf. Steel Str. Stl. Grate NEVADA DEPARTMENT OF TRANSPORTATION
Size | Min. (Cu. Yd) (b [0}
8. PIPE PENETRATION MAY BE PLACED IN ANY WALL. B 31 1.89 a1 7
24" [ 37" 2.03 98 17 DROP INLET
9. NPS = NOMINAL PIPE SIZE DESIGNATOR. SEE ASTM A53. o T a7 550 105 7 TYPE 7
10. SEE SHEET R-2.9.1 FOR DETALS IF CONNECTING TO HDPE PIPE 60 | 48 2.4 108 i
: -9 : 42" | 535" 2.50 123 7
48" | 58 263 125 nz Signed Original On File [R-4.2.4 (609)
CHIEF_HYDRAULICS ENGINEER ['°% "5 /69 5/00]
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. . Top Of Grate Elevation
| Pipe Diameter | P

‘ | 2 gn 4 ‘ g
Station/Offset ‘ See Detail"'C"
ﬁ ation se A v
| <
. .l i lal b J =T
0. 40 o.
R ‘
o | 0 #*4 Bar .
* - ! S‘O f? . Above Pipe %
S - Penetrations "o .
. Z .
°
. . T o -
R ©
I I
See Note 2 "\ All Pipes
| | | | | | | | | | | | NPS 2
T o o o e e, e, e, Ty g o o oTT Nom. Dia. ] HC o o TN - SECIVERNR ] . v
o S e e e e e o % \\; . .
PLAN See Note 2
SECTION A—-A
Steel Strap
31,3 — 634"
2" Nom. Pipe Dia. 174316 %
B B
/ 2" Nom. Pipe Dia.
Edge of :1\“
Concrete -
nen -
DETAL "C T ES
|
o~
Steel Strap = B
NOTES: Yo' x1¥a"x3'-6 75" - | | ; !
‘3/8”%” 254" 30 %u‘
1. ALL CONCRETE SHALL BE CLASS A OR AA. 7 i pi7AT !
2. REINFORCING BARS SHALL BE NO.4 BARS AT 18" CENTERS _r\m
EMBEDDED 2" CLEAR OF CONCRETE SURFACE AND WIRED
TIGHTLY AT ALL INTERSECTIONS, UNLESS OTHERWISE SHOWN. - - HINGE DETAIL
3. ALL EXPOSED CONCRETE EDGES SHALL BE CHAMFERED 1" Ve 1/ Hex. Head
4. DIMENSIONS MAY BE VARIED TO FIT LOCAL CONDITIONS AS Bolt, Hex. Nut
DIRECTED BY THE ENGINEER.
5. NO DEDUCTIONS IN CONCRETE SHALL BE MADE FOR 2" —
ho2eouel SECTION B-B
6. STEEL STRAP AND PIPE FOR CROSSBARS ARE INCLUDED IN THE
STRUCTURAL STEEL GRATE QUANTITES.
7. SLOPE CATCH BASIN FLOORS 10:1 FROM ALL DIRECTIONS TABLE OF QUANTITIES
TOWARD OUTLET PIPE. IF BASIN IS USED AS A JUNCTION, Pipe i Concrete Reinf. Steel Str. Stl. Grate
SHAPE FLOW LINE(S) TO OUTLET PIPE, AND PROVIDE A 10:1 Size Min. (Cu. Yd.) (Ib) (Ib) NEVADA DEPARTMENT OF TRANSPORTATION
SLOPE TO FLOW LINE(S). B3 555 i 5
8. PIPE PENETRATION MAY BE PLACED IN ANY WALL. 24" | > 5.12 135 168 DROP INLET
30" [ 42" 3.38 140 168
9. NPS = NOMINAL PIPE SIZE DESIGNATOR. SEE ASTM AS3. 367 | 4'8" 3.59 45 168 TYPE 8
42" [ 53" 3.83 168 168
10. SEE SHEET R-2.9.1FOR DETAILS IF CONNECTING TO HDPE PIPE. 28 | 59 103 70 68
Signed Original On File [R-4.2.4.1 (609)
CHIEF_HYDRAULICS ENGINEER |00 "Ca /g0l o0% /ao)
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NOTES:

: e Station/Offset
C Expansion 1. CONCRETE SHALL BE CLASS A OR AA.
’\ \ (\ Non—Skid Pattern on Frame & Cover 2. FORMING OF THE BASE WILL NOT BE REQUIRED.
. : T Extend Curb under Frame to Fit. 3. STATION/OFFSET DISTANCE LISTED IN PLANS
o~ ) IS MEASURED TO CURB FLOW LINE.
B r 4.T = WALL THICKNESS.
A
o oels ko 7
o Al L a
= 2'-47g" )
B
« " ql T
V Extend Curb under Frame to Fit. . 2" 214 ] Ve
- Station/Offset
Expoms\on] o
Joint Vs
e — [
C ’ Vs
2' Max 1/a"
1'=6"Min. 6" Elevation e 3
Gutter Curb Top Of Curb. % 4
- Cover ‘ Frame S
1" Dia. Hole
PLAN VIEW |
2 \Grout
<|
Depress Depress . -
Expansion Joint Gutter Frame Gutte ~Top of Curb 77 1o é s
N I | o = - P
I S - 5
~ > Flow Line of Curb . o' | o
© See Plan For Cross Drain 0 ] b
IR N [ Expansion Joint Size and Slope 28 ‘o, o
L L] I 0 g
‘3” 3 7—gn 30 3”‘ | o ' |
r 1 I o q
21_gn | -
FLOW ! \Grout Or Concrete ‘o,
— | fé
VIEW C-C | : y
, N |
£
=
®
T 2' T
I/
/4" Max. & cor ' )
/4" 3" Min. 3 Min.
1/4" Min. = 3' Min.
|
N 1777
L H /// ] SECTION A-A
- ——— - I

SECT'ON B—B NEVADA DEPARTMENT OF TRANSPORTATION
WEDGE LOCK HOLD DOWN — DROP INLET

FRAME | COVER TYPE 10

90 Lbs. | 70 Lbs.
For Information Only

Signed Original On File [R-4.2.5 (609!

CHEEF_HYDRAULICS ENGINEER |20 "P11/71 % "o /|
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3 6"

L (Curb Opening Length)

6" 3

Depress Gutter
Transition Area

LZZH @ Anchors See DetailE,
or Spacing See Note 9.

Depress Gutter ‘
Transition Area

Depress Gutter Pan Curb Support Spacing Protective Face Angle, See Detail E
Gutter |
D i See Note 7 Gutter
epressw‘on /7 Depress Gutter Degress Guétetrt Pom—| F\evotion
! | ‘ ‘epress u er"\
- T

o

A 1
! 2'=6" Minimum
* QUANTITIES
Ll 7 o
a < 0 e
o or M = m i
o (S =
— &) = = x = w v
L = (ST o x o
) m= S o [T [SEbS
= o Ll ool Z W z 5
S| Da = = W~ oo
o O O wn un o v (S
o 7' 357 126 1.64
oW
m% 10' 384 155 2.01
Side_Curb Openin o ! 399 176
0 GBetUpstr'pecm 9 - 12 226
ot Grate o 20| 399 | 179 | 2.34
et
=BRES 426 | 209 | 2.72
;SI

| e [ —

See Note 2

Curb Supports
See Detg\F\)E

L (Curb Opening Length)

* ASSUMED MINIMUM

H 15" INLET PIPE

/2" @ Anchors See Deta
For Spacing See Note 9

il E,

Station/Offset \

—End 24" Min. Gutter

Back of Curb

"\ ~—Curb Supports
See Detg\F\)E

Begin 24" Min. Gutter

See Note 2

Dy

A0

T

See Detail E

Protective Face Angle

3

Depress Gutter Transition Area

PLAN

3
Depress Gutter Transition Area

~-+—See Note 11

Back of Curb

6" 1-6" 2' ,d Minus 2!
Top of Grate
1 Elevation
EO T2
g o e 8
g I e 8 o|
o "y " £ £le
(%E’ NJQ,‘5ers@4 s s
i @ 2 : ¥
Hes  lelef "7 [
= ES S
o< SeeNot52J~ e
H HS
Ha (e
15 See Note WO—‘ &
— T
pEn
9" RCP {
6" CMP S[ons Nrs
o=
oo
t 6“1 EYR
2'=1/" Min. L ©

Shape Flow Line
to Outle

SECTION A-A

See Note 2

6“‘ 24" Minimum ‘

6" A 6"
26" M‘”‘m“mLShoge Flow Line
to Outlet
SECTION B-B

5" @ Anchors See Note 9
35" x 3Y/5'x %"
Protective Face Angle

Bottom Nut Tight
On Last Threa

1" @ Curb Support
Threaded on Top End

mil

SECTION C-C

NOTES:

1.
2.

. SEE

ALL CONCRETE SHALL BE CLASS AA OR A.

REINFORCING STEEL SHALL BE NO. 4 BARS,EXCEPT AS NOTED,

WITH MAXIMUM SPACE AT 12" CENTERS, WIRED TIGHTLY AT
ALL INTERSECTIONS, AND EMBEDDED AT LEAST 15"
CLEAR OF CONCRETE SURFACE, EXCEPT AS NOTED.

EXPOSED EDGES OF CONCRETE SHALL BE CHAMFERED 1"

FOR GRATE AND FRAME DETAIL, SEE SHEET R-4.2.3.
FOR VALUES OF

"H'" AND "L'" SEE PLANS.

. "H" IS THE DIFFERENCE IN ELEVATION BETWEEN THE OUT

PIPE FLOW LINE AND THE NORMAL GUTTER GRADE LINE
AT THE CURB FACE.

CURB OPENINGS LONGER THAN 7'SHALL HAVE ONE CURB
SUPPORT FOR EACH 7'INCREMENT OR FRACTION THEREOF,
EVENLY SPACED.

PIPE(S) CAN BE PLACED IN ANY WALL.

ANGLE ANCHORS SHALL BE EMBEDDED MIDPOINT IN EACH
ENDWALL, EVENLY SPACED, AND MAXIMUM SPACING OF 5'.

. FOR DROP INLET CONFIGURATIONS WITH 2 PIPES—INFLOW

PIPE INVERT ELEVATION SHALL BE = 0.1 ABOVE OUTFLOW
PIPE INVERT ELEVATIONS.

SLOPE CATCH BASIN FLOORS 10:1FROM ALL DIRECTIONS
TOWARD OUTLET PIPE. IF BASIN IS USED AS A JUNCTION,
SHAPE FLOW LINE(S) TO OUTLET PIPE, AND PROVIDE A 10:1
SLOPE TO FLOW LINE(S).

. STATION/OFFSET DISTANCE LISTED IN PLANS IS MEASURED

TO THE FACE OF CURB AT THE GUTTER FLOW LINE.

SHEET R-2.9.1FOR DETAILS IF
HDPE PIPE.

CONNECTING TO

DETAL E

For Rebar Installation
See Section C-C

A

D2 for CMP

D2 + 6" for RCP/HDPE 42" or Less

D, + 2t

2 t, for RCP/HDPE 48" or More

J
Dy for CMP

D, + 6" for RCP/HDPE 24" or Le

1

Dy + 2ty for RCP/HDPE 30" or More

NEVADA DEPARTMENT OF TRANSPORTATION

DROP INLET
TYPE N

Signed Original On File [R-4.2.6 (609)

CHIEF_HYDRAULICS ENGINEER [0 05 /g5] oS /0]
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Warp Slopes To
Drop Inlet (Typ.)

3

Drop Inlet As Specified o
On Plans
See Drop Inlet Details 5
A o
b0

Drainage Structure
As Specified On Plans

Sl
| _ Matg ope To

Warp Slopes To
Drop Inlet (Typ.)

——
|
|
Warp Slopes To
Drop Inlet (Typ.)
=]
| .
|
A
o

Warp Slopes To
Drop Inlet (Typ.)

DROP INLET

CONCRETE APRON

GENERAL NOTES:

1. CONCRETE SHALL BE CLASS A OR AA.

h_Grading

Station & Offset

To
NProdng L —

Match
1

Drainage Structure
As Specified On Plans

I~

Drop Inlet As Specified
On Plans
See Drop Inlet Details

SECTION A-A

NEVADA DEPARTMENT OF TRANSPORTATION

DROP INLET
CONCRETE APRON

Signed Original On File [R-4.2.7
Pl
CHIEF_HYDRAULICS ENGINEER [0 ™05 /qg)

(609)
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fe————— Pay Limit For Trench Drain ——=

Roadway  -=6" L I 3 6"
Surface
See Note 3 Trench Drain Grate
/ Pavement Slope \\

See Detail "A"

3 i Trench Slope \
T Roaguay
Surface

6"

Pipe as Specified

Rebar Shown for Clarity on Plans

See Note 6

Y =H2z - 3 1/2"
SECT'ON A-A Drop Inlet as
Specified on Plans
(See Drop Inlet Details)

Front Face of Curb, Dike
or Barrier Rail (Shown)

C ]

PLAN

Trench Drain

Grate
See Note 3
#4 @ 18" Centered
Roadway in Walls and Slabs
Surface
3" Clr. (Typ.)
o 6" (Typ.) =t

SECTION C-C

SteelPlate

Roadway
Surface “\

5/8" Dia. X 6" Shear Studs @ 6" O.C.
W/Full Penetration Butt Welds

3/16"

(3) — 4 Bars
/Nyown

SteelPlate
(W+4') X 39" X 1/4"

312" x 3 1/2" x 3/8"
Angle (Length = W+4'")

DETAL A

6" Min
(Typ)

Y/

#4 @ 18" Centered
in Walls and Slabs

3" Clr. (Typ.)

LEGEND:

—
—_
Pipe as Specified
on Plans
—
—_
—
—
3" Max
(Typicab
Drop Inlet as
Specified on Plans
(See Drop Inlet Details)
(W+4") X 39" X 174"
ﬁ Y = H2 - 3 12"

- Limits of Removal

EXISTING DROP INLET
(REMOVAL)

NOTES:

1. REVISIONS REQUIRE APPROVAL BY THE ENGINEER
IN WRITING PRIOR TO CONSTRUCTION.

N}

. CONSTRUCTION OF THE TRENCH DRAN SHALL FOLLOW
THE MANUFACTURERS RECOMMENDATIONS.

w

. TRENCH DRAIN GRATE TO BE 1/4" TO 3/8" BELOW ADJACENT
PAVEMENT SURFACE.

~

. L,W,H1, AND H2 AS SPECIFIED ON PLANS.
. ALL CONCRETE SHALL BE CLASS A OR AA.

[N}

.IF RETROFITTING TO AN EXISTING DROP INLET PRESERVE
EXISTING REBAR DURING REMOVAL OF SIDE WALL AS NEEDED

TO TIE TO TRENCH DRAIN REINFORCEMENT. INSTALL ADDITIONAL
REBAR TO FACILITATE CONNECTION TO DROP INLET AND REPLACE
DAMAGED EXISTING REBAR. DOWELING PERPENDICULAR TO SIDE
WALL IN LIEU OF CONNECTING TO EXISTING REBAR IS NOT
PERMITTED.

NEVADA DEPARTMENT OF TRANSPORTATION

TRENCH DRAIN
AND DROP INLET
CONNECTION

Signed Original On File |R-4.2.B
P
CHIEF_HYDRAULICS ENGINEER 5/09

(609)
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A A
Station/Offset PLAN
Manhole Lid
See Frame & Cover Detail
/ Street Elev. < 6" Grode Ri
Manhole Lid "' or 6" Grade Ring
30"Dia. —— See Frame & Cover Detall é?reReetqg‘\reev%titgn Meet

\

Manhole Lid, See Frame & Cover Detail
8"Precast Lid /
Street Elev.

3" or B" Grade Ring
as Required to Meet

30" Dia.

\ Street Elev.
1Y

3" or 6" Grade Ring as Required
To Meet Street Elevation

- Street Elevation
48" to 3 , - " Vi e RO
RCP Tapered i LT ri«'@ 30" Dia. %tgpe’*:gj«?gec%co;emtw: RCP
48" RCP Secti
. 1,2',3 or 1" Lengihs SECTION B-B
N As Required *—8“ Precast Lid
o " .
iF Merhole Step TYPE 1& 2 MANHOLE B o
3 MODIFIED ® ~—— Manhole Step |z
_\Concrete Mortar Joint For Use_in Minimum Cover Situation Where 2 ’
Tapered Section WillNot Fit. ° N
& _
" or 72" RCP

12'3'0r 4'
Required

tion

?MJ D | T

D = 48"- Max Pipe Penetration 0.D. = 33"

See Note 11 5
SECTION A-A ‘ ]
T+6' |T+6"
TYPE 1 MANHOLE L?hc\%itﬂow Line
ECCENTRIC See Note 3

D= 60" — Max Pipe Penetration 0.D. = 44"

or

NOTES: 72" — Max Pipe Penetration 0.D.
_ ) ote
1. FOR CAST IN PLACE CONCRETE BASE ALL REINFORCING STEEL TO BE NO.4 BARS AT 18" CENTERS TIGHTLY WOUND Note

AT ALL INTERSECTIONS AND EMBEDDED IN CONCRETE AT LEAST 2" AND BAR ENDS MUST CLEAR CONCRETE SURFACES SECTION C—C

BY 1/,". PRECAST CONCRETE BASE MAY BE USED IN LIEU OF CAST-IN PLACE BASE.
2. ALL CONCRETE SHALL BE CLASS A OR AA. TYPE 2 MANHOLE
3. INFLOW PIPE INVERT ELEVATIONS SHALL BE > 0.1' ABOVE OUTFLOW PIPE ELEVATION. ECCENTRIC

4. FOR VALUES OF "H" SEE PLANS. "H" IS THE DIFFERENCE IN ELEVATION BETWEEN THE OQUTFLOW PIPE INVERT
ELEVATION AND THE TOP OF MANHOLE ELEVATION AT STREET GRADE.

5. DO NOT PLACE PIPES IN TAPERED SECTION.
6. MANHOLE COVER SHALL BEAR ENTITY IDENTIFICATION AND SYSTEM FUNCTION (IF APPLICABLE).

7. PRECAST CONCRETE PIPE SECTIONS, TAPERED SECTIONS, LIDS, GRADE RINGS, BASES, AND STEPS SHALL CONFORM TO
AASHTO M 199 (ASTM C-478).

8. SHAPE FLOW LINE IN MANHOLE TO QUTLET PIPE, AND PROVIDE A 10:1 MINMUM SLOPE FROM ALL DIRECTIONS
TOWARD FLOW LINE.

. NEVADA DEPARTMENT OF TRANSPORTATION
9. T = MANHOLE PIPE WALL THICKNESS.

10. ROTATE PRECAST LID OR ECCENTRIC RCP TAPERED SECTION TO LOCATE LADDER AWAY FROM PIPE OPENINGS AND TO KEEP TYPE 1& 2

MANHOLE COVER OUT OF THE WHEEL PATH OR OTHER UNDESIRABLE LOCATIONS AS DIRECTED BY THE ENGINEER. AND TYPE 1& 2 MODIFIED
NT PIPE PENETRATIONS SHALL NOT BE LESS THEN 6". A LARGER MANHOLE MANHOLES
QUATE SPACING.

1. THE CLEAR DISTANCE BETWEEN ADJAC
MAY BE NEC RY TO MANTAIN Al

Signed Original On File [R-4.3.1 (609)
CHIEF_HYDRAULICS ENGINEER [0 "Jo/85 "5 0d]
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B=]

Varies

12"Min—=72"Max Pi

Frame & Cover
Street Grade

3" or 6" Grade Rings

(One or More as Regquired)
Grout Joints to Suit Grade

o 30" (x3") Eccentric RCP
n (may rotate
nt)

Cement Mortar

for Joints \

48" RCP Section
(Lengths as Required)

.
Om
S
o
L=z
=}
< o
=)
27 For T Slab Reinforcing
- or op
=3 Manhole Step —— 1o See Detail B
T8d : Const Jt
@ - ons .
ivr} =
A . co 2‘/2”%;— _— ‘ -
o [a]
L 2 5 o
2 S x .
S e
go . s
o -
25 >
.g«— .\& No. 4 Bars
12" to 72" . @ 18" Ctrs
No. 6 Bars
/@ 6" Ctrs
! Station/Offset 12" SR
12" Min=72" Max. Pipe 6"_| 12" 48" Min or W8“!
OD of Outlet Pipe
B -<J
PLAN For Variable Height Situations
3" or 6" Grade Rings
(One or More as Required)
Street Grade Grout Joints to Suit Grade
For Top S\obSRemeo{q‘mg D N Street ) )
ee Detal ey O Grade For Top Slab Reinforcing
I See Detail B
°3 2
No. 4 Bars o= 5
Const. Jt. @ 18" Ctrs. I 21/, L o™
" i 56 a5e
4 Mm‘_l ——————— 4" Min. =0 L2
“ =3 o
< 3] el
= - T 3 o L
: I b T T 83 =2 24{/}
~ ! T Const. Jt 338
[ £e o 200
| < g5 g2z
Invert : © 2 ALl
IOV N oW < 5
T I Evev. | or =
| ! o 2o £
! Invert ; ‘E"‘\Yvﬂﬁ t 2+
l _—Flev.ln oo e No.& Bars @ 6" Ctrs.
== - — = =l —
No. 6 Bars @ 6" Ctr.
48" Min. or h2" SECTION  A-A
T 0D of Optional Pipe For Minimum Height Situation
HIE6T Min. Note: Hydraulic Engineer Will Look at Other
Options for Extreme Minimum Cover Situations.

NOTES:
1. ALL CONCRETE SHALL BE CLASS A OR CLASS AA.

2. INFLOW PIPE INVERT ELEVATIONS SHALL BE GREATER THAN
OR EQUAL TO 0.1 ABOVE THE OUTFLOW PIPE INVERT
ELEVATION.

&

. FOR VALUES OF "H", SEE PLANS. "H" IS THE DIFFERENCE
IN ELEVATION BETWEEN THE OUTFLOW PIPE INVERT
ELEVATION AND THE TOP OF MANHOLE ELEVATION AT
STREET GRADE.

e

PRECAST CONCRETE PIPE SECTIONS, TAPERED SECTIONS,
LIDS, GRADE RINGS, BASES, AND STEPS SHALL CONFORM TO
AASHTO M 199 (ASTM C-478).

. MANHOLE COVER SHALL BEAR ENTITY IDENTIFICATION AND
SYSTEM FUNCTION (IF APPLICABLE).

w

=

. SHAPE FLOWLINE IN MANHOLE TO OUTLET PIPE, AND PROVIDE
A 10:1 SLOPE FROM ALL DIRECTIONS TOWARD FLOW LINE.

7.REFER TO SHEET R-2.9.1 FOR DETAILS IF CONNECTING TO
HDPE PIPE.

NO. 6 Bars @ 6"

No. 8 Bars
As Shown

§

— 2" Min.

5 ‘>
No. B Bars @ 6"

No. 9 Bars

DETAL B

Top Slab Reinforcing

NEVADA DEPARTMENT OF TRANSPORTATION

TYPE 4 MANHOLE

Signed Original On File [R-4.3.2 (609)

CHIEF_HYDRAULICS ENGINEER [ Jo/85 =o' /09|




4 Lines on Top of Concrete Collar
Scored !/," Deep. Two Paralleland
Two Perpendicular to Centerline of
Roadway

Edge of Concrete Collar
/2" Radius All Around
(See Note 8)

5
(o}
R %"
Pick Hole
&
PLAN
A
! 30" Min. !
SECTION B-B

TRAFFIC-STRENGTH
MANHOLE FRAME & COVER

Min. 12" Overlap

2-No. 4 Bars With Min. of 12" Overlap

No. 4 Bars (8 @ 4" Long)

CONCRETE COLLAR PLAN

See Note 10

Finished Roadway Surface

Min. 3" Clearance When Collar
Is In Contact With Dirt & Min.

2" Clearance When Collar Is In {
Contact With Manhole Structure *

NOTES:

. THE WEIGHT OF FRAME SHALL BE 145 Ibs. MINIMUM AND THE WEIGHT OF
COVER SHALL BE 125 Ibs. MINIMUM. TRAFFIC-STRENGTH MANHOLE FRAME
& COVER SHALL COMPLY WITH AASHTO M1& WHEEL LOADS. EQUIVALENT
MANHOLE FRAMES & COVERS OTHER THAN SHOWN MAY BE USED UPON APPROVAL
BY THE ENGINEER.

2. THE FRAME SEAT AND COVER EDGE SHALL BE MACHINED TO A TRUE BEARING
SURFACE ALL AROUND. THE FRAME & COVER SHALL BE COMPATIBLE TO THE
MANUFACTURERS SPECIFICATIONS.

3. THE SURFACE SHOWN IS FOR ILLUSTRATION ONLY. ANY SURFACE DESIGN,
OTHER THAN SMOOTH, MAY BE USED UPON APPROVAL.

4.FRAMES & COVERS SHALL CONFORM TO ASTM A48, CLASS 40 FOR GRAY IRON
CASTINGS.

5. A CAST-IN-PLACE CONCRETE COLLAR SHALL BE PLACED AROUND A MANHOLE
FRAME UNLESS OTHERWISE DIRECTED.

6. MANHOLE COVER SHALL BEAR NAME OF ENTITY & SYSTEM FUNCTION
(IF APPLICABLE).

7. CONCRETE SHALL BE CLASS A OR AA.

8. CONCRETE COLLARS MAY BE POURED ROUND, OR ANY OTHER APPROPRIATE
SHAPE WHEN APPROVED BY THE ENGINEER.

9. COMMERCIAL PREFABRICATED GRADE RINGS FOR MANHOLES SHALL CONFORM

TO AASHTO M 189 (ASTM C-478).

10. MANHOLE COVER & FRAME SHOWN. OTHER SHAPES MAY APPLY TO UTILITY
AND VALVE COVERS AND FRAMES

- Edge of Concrete Collar
/2" Radius All Around

12" Min.
Min. 2"
Varies

Finished Roadway Surface

‘7 Place Collar /4" Below

No. 4 Bars

5 . Min. 9" or to Top of Structure
Grade Ring(s) As Required

SECTION A-A

See Note 10

NEVADA DEPARTMENT OF TRANSPORTATION

MANHOLE COVER, FRAME,
& CONCRETE COLLAR

Signed Original On File |R-4‘3.3

CHIEF_HYDRAULICS ENGINEER |00 " g 60| o0 /0]

(609)




XV

4 7V/pn
‘ 9"R

*/2'®

1-g"

V2R

/2'R st 16"
e

o1

5 t
*x o e
T Y SECTION SECTION SECTION
SECTION SECTION TYPE 1 TYPE 4 TYPE 5
TYPE A TYPE B (0.05478 cu. yd. per ft.) (0.03627 cu. yd. per ft.) (0.04552 cu. yd. per ft.)
(0.0108 cu. yds. per ft.) (0.0185 cu. yds. per ft.)
Note: Epoxy Cement May Be Omitted When Installation Is Temporary. 3
* Omit Rounding When Curbs Are Back To Back (Epoxy Curb To Plantmix Surface)
#% P.C.C. or Dense Graded VR B2 7o 2!
2

Otherwise Gutter Cross Slope To Match That
On Adjacent Roadbed.

GLUE DOWN CURBS

[0)
ER\ 2" When Positioned On Low Side Of Roadbed

11"

9G-y

SECTION
; ® ” TYPE 7
= /® 4y 71/ §|'EY?:)-EO§ (0.0813 cu. yd. per ft.)
" "R (0.06599 cu. yd per ft)
7: /2" 2 .
: "\ [ } NOTES:

1. THIS LINE SHOULD BE USED TO DIMENSION OFFSETS.

170

2. WHEN DISTANCE BETWEEN BACK OF CURB ON ISLANDS
IS 4 FEET OR LESS, USE 4" CLASS A OR AA CONCRETE
(ISLAND PAVING) AND 2" OF GRAVEL BASE.

0

3. CONCRETE SHALL BE CLASS A OR AA.

SECTION SECTION 4. ALL CONCRETE UNIT VOLUME FOR INFORMATION ONLY.
TYPE 2 TYPE 3 SECTION
(0.02894 cu. yd. per ft.) TYPE 8

(0.02315 cu. yd. per ft.)
(0.04747 cu. yd. per ft.)

* Omit Rounding When Curbs Are Back To Back.
*% P.C.C. or Dense Graded

CURB CURB AND GUTTER

AllEdges Rounded /4" Radius
Y/>" Expansion Joint

ELEVATION
TYPICAL EXPANSION JOINT DETAIL

SECTION
TYPE 1

(0.0556 cu. yd. per ft.)

SECTION
TYPE 2

(0.07407 cu. yd. per ft.)

NEVADA DEPARTMENT OF TRANSPORTATION

TYPICAL TRANSITION FROM
ROLLED CURB TO VERTICAL FACE

CURB & GUTTERS

VALLEY GUTTER

Signed Original On File [R-5.1.1 (502,613,
CHIEF_HYDRAULICS ENGINEER [0 "8 /g0] =0 /02]
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dey,
a
vure I

METHOD 1

Always Use if Obstruction can be Located Completely Out of Sidewalk

METHOD 2

Use Only if Method 1 Can Not be Achieved

METHOD 3
Use Only if Method 2 Can Not be Achieved
(See Note 4)

METHOD 4

Use Only if Method 3 Can Not be Achieved

LOCATING OBSTRUCTIONS
(FLAT)

METHOD 1

Always Use if Obstruction can be Located Completely Out of Sidewalk

METHOD 2

Use Only if Method 1Can Not be Achieved
(See Note 3)

LOCATING OBSTRUCTIONS
(UPRIGHT)

— Flat Obstruction
Slip Resistant Cover Required

0 - Flat Obstruction
0 Slip Resistant Cover Optional

— Upright Obstructions
(i.e. Utility Poles, Sign Supports,
Fire Hydrant, Cabinets,
Phone Booth, Light Poles, Etc.)

— Pedestrian Access Route

Cur‘b & Gutter | 5' Min.

‘ ——50:1

4" Concrete
Sidewal

68" Min 4" Aggregate Base
Aggregate Base

TYPE 1

2' Min.
Buffer Zone

Curb & Gutter‘ 5' Min.

‘ ——50:1

4! Concrete
Sidewal

4" Aggregate Base

6" Min
Aggregate Base Aggregate Base

TYPE 2

NOTES:

1.

2.

5.

6.

CONCRETE SHALL BE CLASS A OR AA.

IF POSSIBLE LOCATE FLAT OBCTRUCTIONS TO MAINTAIN

A 4'MINIMUM PEDESTRIAN ACCESS ROUTE. IF A 4'PEDESTRIAN
ACCESS ROUTE CAN NOT BE MAINTAINED USE SKID RESISTANT
COVERS.

LOCATE UPRIGHT OBSTRUCTIONS TO MAINTAIN A 4" MINIMUM
PEDESTRIAN ACCESS ROUTE.

IF LOCATING FLAT OBSTRUCTIONS PER METHOD 3 AND THE
SIDEWALK HAS A BUFFER ZONE THEN LOCATE THE OBSTRUCTIONS
IN THE BUFFER ZONE.

UPRIGHT OBSTRUCTIONS ARE NOT ALLOWED IN NEW SIDEWALKS.

IF FLAT OBSTRUCTIONS ARE LOCATED WITHIN A CROSSWALK
USE SLIP RESISTANT COVERS.

NEVADA DEPARTMENT OF TRANSPORTATION

SIDEWALKS

Signed Original On File |R-5.2 (613)
CHIEF ROAD DESIGN ENGR. [POFTED, o
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CURB RAMP
TYPE A
(NARROW SIDEWALKS)

For A and B, See Table A

PT LaA

See Note 4

CURB RAMP

TYPE B
(MID BLOCK)

For A and B, See Table A

Locate Curb Cuts
At P.C and P.T.

CURB RAMP
TYPE B
(WIDE SIDEWALKS)

For A and B, See Table A

Varies
L See Note 6

Gutter Flowline

2' Curb & Gutter
e
See Note 10

MW//// 7
4" Aggregate Base

Detectable Warnings

6" Min Aggregate Base

SECTION A-A

Curb & Gutter
o

5' Min. See Note 6

]
R

4" Aggregate Base

See

i

Obstruction

Detectable Warnings
6" Min Aggregate Base

SECTION B-B

Flush

See Note 3 Concrete Sidewalk Varies

Curb & Gutter

4" Aggregate Base
&
6" Min Aggregate Base

SECTION C-C

Gutter Flowline
See Note 10

Sidewalk —

N

— Crosswalk Bars

See Note 11

L

= See Note 2
- 50:1 2 ‘ See Note 4
271 o Flotter | e

Note 2
See Note 4

NOTES:

1. GRATINGS OR SIMILAR ACCESSES SHALL NOT BE LOCATED IN
AREA AT THE BASE OF THE CURB RAMP OR IN THE RAMP AND
LANDING AREA.

2. TRANSITIONS FROM RAMPS TO GUTTERS OR ROADWAY SURFACE
SHALL BE FLUSH AND FREE OF ABRUPT CHANGES.

3. PLANTMIX BITUMINOUS OPEN-GRADED SURFACE SHALL BE FLUSH
WITH THE EDGE OF THE GUTTER PAN IN THE AREA OF THE CURB
RAMP, AND FEATHERED AT 12:1IN LINE WITH THE CROSSWALK.

4. ROUGH BROGOM TEXTURE ON CURB RAMPS AND WINGS. TEXTURE
SHALL PROVIDE A VISUAL CONTRAST TO THE SIDEWALK.

5. CURB RAMP WINGS DO NOT HAVE TO BE WITHIN CROSS-WALK
HOWEVER, THE RAMP ITSELF HAS TO BE INSIDE CROSS-WALK.

6. ALL RAMPS SHALL BE 12:1 OR FLATTER, 15' MAXIMUM LENGTH.
7. ALL SLOPE RATES ARE RELATIVE TO LEVEL.
8. CONCRETE SHALL BE CLASS A OR AA

9. RASE GUTTER FLOWLINE 2" MAX., WHEN REQUIRED TO PREVENT
PONDING AT THE RAMP AND MAINTAIN POSITIVE DRAINAGE.

10. DETECTABLE WARNINGS SHALL BE INSTALLED PER MANUFACTURERS
GUIDELINES AND CONFORM TO PROWAG (R304.1.3) "CONTRAST."

1. CURB RAMPS AND DETECTABLE WARNINGS SHALL BE ALIGNED IN
THE SAME DIRECTION AS THE CROSS-WALK.

DESIGN NOTES:

D1 IF THERE ARE R/W RESTRICTIONS THEN THE SIDEWALK WIDTH CAN
BE REDUCED TO NO LESS THAN 4 FEET WITH APPROVAL OF THE
ASSISTANT CHEF ROAD DESIGN ENGINEER. IF THE SIDEWALK WIDTH
IS LESS THAN 5 FEET THEN 5-FOOT BY 5-FOOT PASSING ZONES
ARE REQUIRED AT 200-FOOT INTERVALS.

TABLE A

GRADE % A B

B TO A MIN. MIN.
-6 10 —5.01| 4 12— 8"
-5 70 -4.01| & 10!
-4 O -301| 4 g - 6"
-3 70 -2.01| & 7- 6"
-2 70 -1.01 | 4'- §" 6 - 6"
S170 1 51— 6" 5 g
10170 2 6 - 6" i— 6"
2.0170 3 7- 6" 4
30170 % 8- 6" 4
20170 5 10! 4
50170 6 - 6" 4

Sidewalk —

CURB RAMP/CROSSWALK
ALIGNMENT

LEGEND:

DETECTABLE WARNINGS

— Crosswalk Bars

NEVADA DEPARTMENT OF TRANSPORTATION

CURB RAMPS
(NEW CONSTRUCTION)

Signed Original On File | R-5.2.1 (613)

CHIEF_ROAD DESIGN ENGR. |20 "7 /06 - > 1/00)
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Existing Sidewalk A
Existing C&G 1 }

D
] CURB RAMP
X
3 TYPE C
<
T
Alt 1 Back Curb
/ Alt 2 Back Curb
/\G B
7
0 1241 or
2 N TR Flatter
Gutter Line
T
See Note 11 i ®/
gt
C 15" Max.
g
Varies "
(At 3) 6
4" Conc. Varies *
Sidewalk
5041 6"
Zr o I

4" Aggregate Base

SECTION

4' Min.
If R/W Restrictions (At 2)

8"

Back Curb

JLs‘j

B-B

4" Min.

No R/W Restrictions (Alt 1)

5"

4'" Conc. Sidewalk
Varies *

SECTION B-B WITH BACK CURB

4
| A Min.

Alt. 1 Back Curb
» 2 Alt. 2 Back Curb
Varies Min, =

Existing 4" Conc. Sidewalk

Sidewalk

4" Aggregate

Base

4" Aggregate Base

0" Min.
Max

Curb
6"

TABLE 1-12

CRADE 7. Ty T
"B" TO A" MIN. MIN. ALT
— yE— .

2400 P © Alt = Back Curb Outside —
’é Lo) ’281 5 %‘ o Ramp — No R/W Restrictions | I

- 2. - Alt 2: Back Curb Inside Existing Sidewalk |
-2 T0 -1.01 5' - 6" 8' Ramp — If R/W Restrictions ¢ \‘\\ I

170 1 7 7' Alt 3: No Back Curb SEE TABLE 1-12 i ot
10170 2 S soe FOR "A and "B" LENGTHS / /.
2.0170 3 9-6 5 c / /s
30170 4 12! 4 -6

> 4.00 15 4' - 6"

Back of Curb Line

Gutter Line
6" Varies |

‘ (ALT 3) NO BACK CURB
—2

o

4

-

Detectable Warnings

Gutter Pan | No Lip
See Note 4
0.G. Flush
501 Max.l,~___ See Note 5
Saw Cut

6"

6" Min Aggregate Base

SECTION C-C WITHOUT BACK CURB

6" 4' Min. Ramp

Back of Curb Line
G

No R/W Restrictions (At 1)

6" 3'-6" Min. Ramp

|

|

Gutter Line
6|

Varies |

If R/W Restrictions (Alt 2)

2! ———

Gutter Pan ‘ No Lip
See Note 4

Aggregate Base

Existing

Sidewalk \

5 , See Noie s
W/////////////////% Saw Cut
Detectable Warnings” g
6" Min Aggregate Base
SECTION C-C WITH BACK CURB
A o 4'Min. _, "B" ‘
‘ Existing

Detectable Warnings

4" Aggregate

|
Alt. 1 Back Curb, ‘
/AH. 2 Back Curb, Alt. 3

Sidewalk

Base

-NO DIRECT PAYMENT FOR NEAT LINE SAW CUT. AN ADDITIONAL

LEGEND:

Alt 1 Back Curb
Alt 2 Back Curb

Existing Sidewalk ’\

Saw Cut

===="_--" CURB RAMP
-— -7 Gutter Line TYPE D
(See Note 11)

NOTES:

IF RIGHT-OF-WAY IS AVALABLE, USE TYPE A CURB RAMP.
SEE STRUCTURE LIST AND PLAN SHEETS FOR "A'" AND "B".

GRATINGS OR SIMILAR ACCESSES SHALL NOT BE LOCATED IN AREA AT THE BASE
OF THE CURB RAMP OR LANDING AREA.

TRANSITIONS FROM RAMPS TO GUTTERS OR ROADWAY SURFACE SHALL BE FLUSH
AND FREE OF ABRUPT CHANGES. GRINDING SHALL BE 6" MINIMUM PERPENDICULAR
TO FLOW LINE FOR RETROFIT.

PLANTMIX BITUMINOUS OPEN-GRADED SURFACE SHALL BE FLUSH WITH THE EDGE
OF THE GUTTER PAN IN THE AREA OF THE CURB RAMP. GRINDING WIDTH 9"
MINIMUM. OR 12:1 PLANTMIX BITUMINOUS SURFACE MINIMUM. FOR RETROFIT.

ROUGH BROOM_ TEXTURE ON CURB RAMPS AND WINGS. TEXTURE SHALL PROVIDE
A VISUAL CONTRAST TO THE SIDEWALK.

ALL RAMPS SHALL BE 12:1OR FLATTER, 15' MAXIMUM LENGTH
ALL SLOPE RATES ARE RELATIVE TO LEVEL.
CONCRETE SHALL BE CLASS A OR AA.

. ADJUST FLOWLINE WHEN REQUIRED TO PREVENT PONDING AT THE RAMP AND

MAINTAIN POSITIVE DRAINAGE.

DETECTABLE WARNING SHALL BE INSTALLED PER MANUFACTURERS GUIDELINES
AND CONFORM TO PR( G (R304.1.3) "CONTRAST'".

1' OF PAVEMENT
MAY BE REQUIRED. IF ELECTING TO REMOVE AN _ADDITIONAL 1 MATCH EXISTING
STRUCTURAL SECTION WITH PATCH; NO ADJUSTMENT TO THE PLAN QUANTITIES
FOR REMOVAL AND PATCHING.

NEVADA DEPARTMENT OF TRANSPORTATION

FROM 0" AT (© 70 6" AT (D

CURB RAMPS
SECTION ALA SECTION Db e TECTABLE WARNGS (EXISTING SIDEWALKS)
Signed Original On File [ R-5.2.2 (613)
CHIEF_ROAD DESIGN ENGR. [0 ™% /g 5/09
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Slope Passage Way to Drain 2% Max.

<16’
/

Varies(4' Min.)
Top of Curb

27222222222222222222222/77

o

Roadway
Surfacé

ELEVATION
Type A—At Mid Block

2" Plantmix Bituminous Surface
w/Seal Coat (Plantmix Misc. Area)
|

Aggregate Base '

>
<18
> <

Detectable Warning See Note 8
/ \ Varies(4' Min.)

Roadway
Top_of Cur \ Surfuce\‘

o

ELEVATION
Type B—At Nose

4" Class A or AA Concrete

Y (Island Paving)
|
/
Aggregate Base

TYPICAL ISLAND PAVING DETAILS

4' Min. Level ‘

f 2 Min. -6 See Note 3
Roadway
Surfacé
Detectable Warning See Note 8
6' (Conc. Ramp) 12:1 or Flatter _
o 6"

4" Aggregate Base

Detectable Warnings See Note 8.

SECTION B-B

4n

© 4" Min.
Al Level
o' \in.|  CUP 1 :1:22:;?:&:(:5533::4
1 1
I-—-C |'»B
|
I A R .
ELEVATION
TYPE C
OPTION TO USE TYPE B
) >16' )
See Note 3 ‘;\201112; o ;‘Zi;ltoerr See Note 3
/Rs%??&"ey
SECTION C-C
NOTES:

1. ALL CURB RAMPS SHALL BE 12:10R FLATTER.

2. GRATING, MANHOLES, VALVE COVERS, OR SIMILAR ACCESSES
SHALL NOT BE LOCATED IN AREA AT THE BASE OF THE CURB RAMP
OR LANDING AREA.

3. TRANSITIONS FROM RAMPS TO GUTTERS OR ROADWAY SURFACE SHALL
BE FLUSH AND FREE OF ABRUPT CHANGES.

4. PLANTMIX BITUMINOUS OPEN-GRADED SURFACE SHALL BE FLUSH WITH
THE EDGE OF THE GUTTER PAN IN THE AREA OF THE CURB RAMP.

5. ROUGH BROOM TEXTURE ON CURB RAMPS AND WINGS, TEXTURE SHALL
PROVIDE A VISUAL CONTRAST TO THE MEDIAN ISLAND.

6. CONCRETE SHALL BE CLASS A OR AA.
7. AVOID DRAINAGE POCKETS IN CROSS WALK AREAS.

8. DETECTABLE WARNING SHALL BE INSTALLED PER MANUFACTURERS
GUIDELINES AND CONFORM TO PROWAG (R304.1.3) "CONTRAST".

NEVADA DEPARTMENT OF TRANSPORTATION

LEGEND: MEDIAN ISLANDS,
S — CURB RAMPS, AND
$ DETECTABLE WARNINGS ISLAND PAVING

Signed Original On File [R-5.2.3 (613)

CHIEF_ROAD DESIGN ENGR. | 7/96 5/09
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Existing

eland 4'x4" (Landing)

See Note 9

Detectable Warnings See Note & — /‘\S\ond 4'x4' Landing

-~ wzoxo’.‘?:’!:‘z" ®
R R TR
e RN TTHIXITE
Sy e tatetete %

CRIRIGALIRILLA
I RERRK L

Exist Curb

‘\Roodwuy Surface
Roadway Surfoce\ ~

ISOMTRIC VIEW
EXISTING ISLAND REMOVAL

| Varies ,
Existing Island See Note 11
v Roadway
R 00000000 % %0 %% > ~ Surface
A 9:9:9.9:9.9.9.9.9.9.9,0.9: 5 R KRR
Ya¥a% %2202
&%

PLAN VIEW

Island Curb Ramps
Existing Curb

P

SECTION D-D

See Note 3 m

s Roadway Surface

1. ALL CURB RAMPS SHALL BE 12:10R FLATTER. ALL SLOPE RATES

: an ARE RELATIVE TO LEVEL.

2. GRATING, MANHOLES, VALVE COVERS OR SIMILAR APPURTENANCES
SHALL NOT BE LOCATED IN AREA AT THE BASE OF THE CURB RAMP

4" Aggregate Base

Detectable Warnings See Note 8.
etectable Warnings See Note OR LANDING AREA. LEGEND:
3. TRANSITIONS FROM RAMPS TO GUTTERS OR ROADWAY SURFACE SHALL
SECTION A-A BE FLUSH AND FREE OF ABRUPT CHANGES. @ — LMITS OF REMOVAL
4. PLANTMIX BITUMINOUS OPEN-GRADED SURFACE SHALL BE FLUSH WITH
THE EDGE OF THE GUTTER PAN IN THE AREA OF THE CURB RAMP. % = 12:10R FLATTER
5. ROUGH BROOM TEXTURE ON CURB RAMPS AND WINGS. TEXTURE SHALL FkK =101

. . . PROVIDE A VISUAL CONTRAST TO THE MEDIAN ISLAND.
|, Varies 4' Min. I Varies

@

CONCRETE SHALL BE CLASS A OR AA

~

AVQOID DRAINAGE POCKETS IN CROSS WALK AREAS.

Roadway
Surface 8. DETECTABLE WARNINGS SHALL BE INSTALLED PER MANUFACTURERS
GUIDELINES AND CONFORM TO PROWAG (R304.1.3) "CONTRAST" AND
(R304.2) "LOCATION & ALIGNMENT".

4n NEVADA DEPARTMENT OF TRANSPORTATION

4" Aggregate Base

9. 4'x4'LANDING SHALL BE PROVIDED AND CONFORM TO PROWAG.
(R303.2.1.3). "LANDING" AND (R301.5) "SURFACE".

CHANNELING ISLAND
CURB RAMPS

Detectable Warnings See Note 8 10. SEE PLANS FOR LOCATION OF CURB RAMPS.

SECT'ON B_B 1. 15' MAXIMUM TO

OMODIATE 12:1 OR FLATTER

Signed Original On File [R-5.2.4 (613)
CHIEF_ROAD DESIGN ENGR. 2/0;| 5/09
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DIMENSION LIMITS (SEE NOTE 86)
W= 12' MINIMUM FOR ONE-WAY DRIVEWAYS D = THROAT DEPTH
24'MINMUM FOR TWO-WAY DRIVEWAYS 25" MINIMUM

40" MAXIMUM
B= 20'MINIMUM & 25' MAXIMUM
C= 7'MINIMUM, FACE TO FACE

35' MINIMUM FOR

65' MINIMUM FOR

100" MINIMUM  FOR
R2 = 25'MIN.

> 50 CARS/ DAY
> 150 CARS/ DAY

> 300 CARS/ DAY|

E=
H=

50" MINIMUM
8' MINIMUM & 15" MAXIMUM

R1= 25" MINIMUM

Gutter DIMENSION LIMITS FOR
N\ SECURITY GATE
Sidewalk CONTROLLED DRIVEWAY DETAIL
See Note B
IR1 F= ISLAND LENGTH
Curb / 20" MINIMUM
®
6= 13' Min. < ‘
. 1 2
c
3 = g |
= o
% ; L pe
/ | 3 Detail For Security Gate
=) See Note 5 /// Controlled Driveways
i ? 5 //////
ol 2
HE \ 7 |
W =
Utility 8 7
See Note 3 //
- 4
R2
4
/ / \
A0
| C B ‘
I See Note 7 I ™ See Note 7 See Note 7 | I |
Thedon _————. 3
NOTES:

NI

N o v

TYPE C DRIVEWAYS SHALL BE CONSTRUCTED IN ACCORDANCE WITH SHEET R-5.3.3.
THE TOTAL WIDTH OF DRIVEWAY CURB OPENINGS SHALL NOT EXCEED 65% OF FRONT FOOTAGE.

TRANSFER BOX, OR BLOCK WALL HIGHER THAN 2'.

. THE CENTERLINES OF DRIVEWAYS ON OPPOSITE SIDES OF THE STREET AT A MEDIAN OPENING SHOULD BE

. NO DRIVEWAY SHALL BE LOCATED WITHIN 6'OF A LIGHT POLE, FIRE HYDRANT, MAIL BOX, ABOVE-GROUND ELECTRICAL

D+10' FROM

EACH OTHER. WHEN A PROPERTY LINE FALLS IN A MEDIAN OPENING A JOINT DRIVEWAY AGREEMENT SHALL BE

REQUIRED OR NO DRIVEWAY WILL BE ALLOWED.
HANDICAPPED ACCESSIBLE SIDEWALKS SHALL BE PROVIDED. SEE SHEETS R-5.2.1TO R-5.2.2 & R-5.3.3.
FOR ACTUAL DIMENSIONS SEE STRUCTURE LIST.

MANAGEMENT STANDARDS

TYPE_C, COMMERCIAL, INDUSTRIAL,
AND MULTI-FAMILY DRIVEWAY GEOMETRICS

. DRIVEWAY SPACING, CLEARANCES, AND RETURN RADIISHALL BE IN ACCORDANCE WITH THE DEPARTMENT'S ACCESS

:‘i 7 gg!tyNoEtcesezment Property Line
g See Note 8
,/)i@ Min ‘ /%
"Utility Feature” ¥ %
see Note 3 — /| / Z Z ‘
g 0
Curb ‘ % / /
Gutt: l % / / ‘
utter l
Sidewalk 1
See Note 8 4 LW_LSM_LV_VJ M }_SSevam_‘
LEGEND:

W — Width of Driveway, 12' Minimum:

For 1-2 Car Garage; 16' Maximum
For 3+Car Garage, 28' Maximum.

NOTES:

o =

w

IS

w

® N

. ALL RESIDENTIAL PROPERTIES MAY HAVE ONLY ONE CURB CUT EXCEPT CIRCULAR DRIVEWAYS AS SHOWN.
. NO DRIVEWAY SHALL BE LOCATED, WHOLLY OR PARTIALLY, ON OR OVER A UTILITY EASEMENT WHICH

RUNS PERPENDICULAR TO THE CURB LINE.

. NO DRIVEWAY SHALL BE LOCATED WITHIN 6'OF A LIGHT POLE, FIRE HYDRANT, MAIL BOX, ABOVE-GROUND

ELECTRICAL TRANSFER BOX. BLOCK WALL HIGHER THAN 2', OR THE CURB RETURN AT A STREET

INTERSECTION OR ALLEY

. COMMON DRIVEWAY CONSTRUCTION MAY BE PERMITTED AT ANY TWO RESIDENTIAL PROPERTIES OF 60'IN

WIDTH OR LESS. THE WIDTH OF THE JOINT DRIVEWAY SHALL BE A MAXIMUM OF 24'. A JOINT DRIVEWAY

AGREEMENT SHALL BE REQUIRED.

. MULTI-FAMILY RESIDENTIAL AND ALL NON-RESIDENTIAL DRIVEWAYS SHALL CONFORM TO THE COMMERCIAL

DRIVEWAY STANDARDS.
ALL DRIVEWAY LOCATIONS SHALL BE SUBJECT TO REVIEW AND APPROVAL BY THE ENGINEER.
FOR CURB RAMPS AND DRIVEWAY APRON DETAIL, SEE SHEETS R-5.2.1TO R-5.2.2 & R-5.3.2.

. DRIVEWAY SPACING, CLEARANCES, AND RETURN RADISHALL BE IN ACCORDANCE WITH THE DEPARTMENT'S

ACCESS MANAGEMENT STANDARDS.

NEVADA DEPARTMENT OF TRANSPORTATION

DRIVEWAY GEOMETRICS
TYPE C AND TYPE R

TY

E R, RESIDENTIAL
EWAY GEOMETRICS

P
DRIVEW

CHIEF_ROAD DESIGN ENGR. |

Signed Original On File | R-5.3.1 (613)
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Varies, See Note 4

Optional Pour For Retaining Curbs

. | .
Retaining Curbs as Needed ‘ — Varies, See Note 4
(Both Sides)
A 1 B P /2" Expansion Joint
/5" Expansion Joint — -—6 —T
hr - X
> 9*% | /X
£ 5 I Round Slightl —_
E*E g = I} oun ightly - - 3
HE Y e %‘ g ~ 8} SL Y
iy L
b8 - g*}é —_
> S 1241 or Flatter
(Typ. Both Sides)
Curb & Gutter
! -
Paid Separately ! 1041 or Flatter
Warp Slopes
A A 10"

See Note 7 ‘

1
See Table on Sheet R=5.3.1 for Min/Max W
See Structure List for ActualW

to Fit
(Typ. Both Sides)

See Note 7

L=Pay Limit For Driveway
(Curb and Gutter paid separately)

Back Edge
Sidewalk \
5' Sidewalk Normal
Top of See Note 5
Sidewalk \ Curb &
Gutter
3' Min.
6" Concrete — |
Driveway 10:1 Max. "o
w

Beveled @ 111

| r

Driveway /

/5" Expansion Joint

4

Ty

' Aggregate Base
6
6'" Min Aggregate Base
SECTION B-B
pe B (Used With Constrained R/W)
(CONCRETE)

Back Edge .
Sidewalk 5' Sidewalk Normal
ee Note 5 Curb & _,
S‘K Concrete Cutter
riveway —\ Varies 3' Min. ,
See Note 4 \\’ 10:1 Max. 10:1 Max.
| ﬁ 50:7 —w=— 1" Lip

/5" Expansion Joint

Driveway

Beveled @ 1:1
|

4" Aggregate Base

6" ]
g;sf\gin Aggregate
SECTION B-B
Type A (Preferred)
(CONCRETE)

4" Plantmix Bituminous Surface

5' Sidewalk Normal
See Note 5

Curb & _,
‘ Gutter
3' Min.
: 10: .
50 1 Max " Lip
Beveled @ 1:1
|

3" Aggregate Base
6"
6" Min Aggregate Base

SECTION B-B
(BITUMINOUS SURFACE)

5' Sidewalk Normal
See Note 5

50:1
10:1 Max \

Curb & _,
Gutter ‘
1" Lip
Beveled @ 11
|

6" Aggregate Base
5"
6'" Min Aggregate Base

SECTION B-B
(AGGREGATE)

5' Sidewalk Normal
| See Note 5

Curb & _

6" Min Aggregate Base

Original Ground
50:1=—
NI TR

Gutter I

SECTION A-A
(ORIGINAL GROUND)

5' Sidewalk Normal

See Note 5 Curb &
‘ 4'" Concrete Sidewalk Cutter
/ 501

.

4" Aggregate Base

6"
6" Min Aggregate

SECTION A-A
(CONCRETE)

Base

/2" Expansion Joint

AllEdges Rounded !/4" R.

TYPICAL EXPANSION JOINT DETAIL
(ELEVATION)

NOTES:

1. ALL RAMPS SHALL BE 12:1 OR FLATTER.

2. CONCRETE DRIVEWAY CAN BE POURED MONOLITHICALLY WITH CURB
AND GUTTER.

3. ALL SLOPE RATES ARE RELATIVE TO LEVEL.

4. LENGTH VARIES ACCORDING TO CURB AND GUTTER PROFILE.
RETAINING CURBS AND ACQUISITION OF CONSTRUCTION EASEMENTS
MAY BE NECESSARY.

5. IF THERE ARE R/W RESTRICTIONS, SIDEWALK WIDTHS CAN BE
REDUCED TO 4'WITH PRIOR APPROVAL FROM ASSISTANT CHIEF
ROAD DESIGN ENGINEER. A 5'x 5'PASSING ZONE IS REQUIRED
EVERY 200'PER ADA. APPENDIX C, SECTION 4.3.4.

6. CONCRETE SHALL BE CLASS A OR AA.

7. SEE TABLE 1-10, ON SHEET R-5.2.1.

NEVADA DEPARTMENT OF TRANSPORTATION

SINGLE FAMILY DRIVEWAYS
WITH CURB

Signed Original On File |R-5.3.2 (613)

CHIEF_ROAD DESIGN ENGR. | 7/96 12/04
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W

Varies

0

|
‘ | P.C. (See Note 6)

7

BN

DIMENSION LIMITS (SEE NOTE 7>

W= 12' MINIMUM FOR ONE-WAY DRIVEWAYS
24" MINIMUM FOR TWO-WAY DRIVEWAYS
40" MAXIMUM

(S)= WIDTH OF SIDEWALK

w

Varies

¢
T

(©)= WIDTH OF VALLEY GUTTER

Private Street
or Driveway

s

R=25'Min.
‘ 35" Max.

| Sa

Each Way

Y>" Expansion Joint at P.T.

Varies "B"
Gutter Line NOTE 8
Level Area
Top of Curb
(6” X o
|
i

Varies

See Section B-B

8" Min. -

6" Aggregate Base

/2" Expansion Joint * %

PLAN

12:1 or Flatter

/2" Expansion Joint
4" Aggregate Base

Detectable Wogmngs

Retaining Curb as Needed
(Can Be Placed Inside of Sidewalk
When Restricted by R/W)

4" Min.

ee Note
SECTION A-A
Varies 'B"
Gutter Line \ NOTE 8 Oonl
Level Area \
Top of Curb ‘\ /7 12:1 or Flatter
6" o
R —
T — [T

f

Varies
(See Section B

8" Min. —

6" Aggregate Base

- See

m—

/5" Expansion Joint

4" Aggregate Base

Detectable Warnings

Note 10

Type E Curb Ramp

| @ (Varies) |

01xG ‘

[See Note 1 X

6" Aggregate Base

SECTION B-B

NOTES:

1

SPACING OF NO.4 BARS LESS THAN 18" TO MEET LOCAL CODES
SHALL BE NOTED IN THE STRUCTURE LIST.

WHEN CONSTRUCTING DRIVEWAYS WHERE CURB AND GUTTER EXISTS,
COMPLETELY REMOVE EXISTING SECTIONS. DRIVEWAY MAY BE POURED
MONOLITHIC TO A.C. LINE, IN WHICH CASE THE BARS SHALL BE
CONTINUQUS. IF OPTIONAL SECTIONAL POUR IS USED, EXPANSION
JOINTS AND REBAR END CLEARANCE SHALL APPLY AS SHOWN.
CONCRETE SHALL BE CLASS A OR AA.

CURB RAMPS SHALL BE CONSTRUCTED IN ACCORDANCE WITH SHEETS
R-5.2.1,R-5.2.2, AND R-5.3.1.

FOR GRADE CHANGES GREATER THAN 3%, VERTICAL CURVES OF AT LEAST
10'MUST BE USED.

DRIVEWAY GEOMETRICS SHALL GO TO THE P.C.

FOR ACTUAL DIMENSIONS, SEE STRUCTURE LIST.

SEE TABLE 1-12 ON SHEET R-5.2.2, FOR "A" AND "B".
AVOID DRAINAGE POCKETS IN CROSS WALK AREAS.

DETECTABLE WARNINGS SHALL BE INSTALLED PER MANUFACTURERS
GUIDELINES AND CONFORM TO ADAAG 4.29.2 "CONTRAST".

I\ (FROM EDGE OF GUTTER TO BACK OF
P.C. (See Note 6) SIPEWALK)
¢ Back Side of Curb R—o5Mi
— = in.
[ | Retaining Curb as Needed 35" Max.
Gutter Line (Can Be Placed Inside of Sidewalk
Only When Restricted by R/W)
g
3" Min A Level Back of Sidewalk L ®
AN Level NOTE 8 "
, Love I_._B ) Area A 6 ‘
NOTE 8 3" Min. P N 4 714'_[ 7 i
y Sl jr S !
r ° i S |
 CAEEEEEN ERNEEES e
i 1
ho K* r . ‘ PUBLIC STREET
—=3"ClL 3" Cl. Gutter Line : . .
+4 Bars @ 18" 0.C. * L—_B I, Expansion Joint % % Y/>" Expansion Joint at P.T.

Street Centerline

/ / f
I

Z Curb & Gutter
Cross Gutter When

Required For Drainage.
(For Detail, See Section B-B)

58
23 +3% Max.
3 » S Grade Break
- (See Note 5)
Crosg Eg o .
S/ope Lo 27

Typical

e
: @ (Varies)

(Based On Sidewalk,
Curb & Gutter Width)

TYPICAL CROSS SECTION
e ¢

LEGEND:

% SEE NOTE 1

*% SEE NOTE 2
FOR OPTIONAL SECTIONAL POUR

DETECTABLE WARNINGS

PR N | E

NEVADA DEPARTMENT OF TRANSPORTATION

MULTI-FAMILY,

COMMERCIAL & INDUSTRIAL

SECTION A—A WITH RETAINING CURB DRIVEWAY DETAILS
Signed Original On File [R-5.3.3 (613)
CHEF_ROAD DESIGN ENGR. [0 ' /gg] 6/04




G9-y

Location Marker

10 \ Shoulder TravellLane ‘ Travellane Shoulder ) 10"

Location Marker

FREEWAY CROSSING DETAIL

10’ __ Shoulder \ TravelLane ‘ Travellane _ Shoulder \ 10

Location Marker \,

/

Location Marker

.

NOTES:

A

FRONTAGE ROAD DETAIL

}// Line Of Stationing

Shoulder . Travellane

6" Min. Granular Backfill

Locate Detection Wire
in Upper Half of Trench _ +—®

Conduit size Varies __ |
See Plans

SECTION A-A

. _Shoulder _, 10" ,

Location Marker

Location Marker

1. MINIMUM 3'COVER OVER TOP OF CONDUIT AT SHOULDER LINE.

2. 12 GAGE BARE COPPER DETECTION WIRE TO LAY IN TRENCH ADJACENT
TO CONDUIT AND ATTACH TO LOCATION MARKER AT EACH END.

3. LOCATION MARKER SHALL BE 2" PVC OR 5'STEEL FENCE POSTS.

6' , Sidewalk . Shoulder \

TravellLane

¢

‘Med\'an ‘ Area

\ TravelLane \ \

Shoulder 6 _,

Location Marker

Location Marker

NEVADA DEPARTMENT OF TRANSPORTATION

A

CONDUIT INSTALLATION
FOR

CROSSROAD DETAIL FUTURE WATER LINES

Signed Original On File [R-5.4.1 (213))
CHIEF_ROAD DESIGN ENGR. |20 05,73 e o0/ og
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SIZE OF POSTS-STANDARD FENCING

CORNER, END & PULL LINE BRACES
FENCE ROUND MIN. WT. (LBS/L.F.) MIN. WT. ROUND | MIN. WT. (LBS/L.F.)
HEIGHT | PIPE O.D. [ CLASS 1] CLASS 2 |T-SECTION| (LBS/L.F.) [ PIPE O.D.[CLASS 1 |CLASS 2
3'to 6'| 2.375" 3.65 2.64 1.30 1.660" 2.27 1.45
Galvanized Pipe or Alternate
10! 10
& 5' SteelLine &
| Post (T—Sec)
- Brace Clam
o = See Detail 3" Galv. Rod ! < 5,
= - i =1
©| Steelline R
21T Pests (T-see) oF
l )
5‘\1 r i? L 7 Concrete T &
R c Turnbuckle or Truss J
o See Detail 6 o
T Brace Posts at Intervals
Note: End Post > WL‘-Mlin. Not Exceeding 500'

Bracing Similar

INTERMEDIATE BRACED POST

TYPE A FENCE

2— 3'x4" SteelDowels

At Each Joint

R | 16'-6" i 16'-6" |
<+ Timber 7' N
i O Timber
l Line Post =L Ldd | tine Post \
=S = T
- Noti H
E‘\‘ otcl &
N 2-Gage No.8 ir¢
_ irL Ca\vv%v'we Twisted ua
© f Timber Brace Posts — | | '® ) :
™~ at Intervals No N ~ Twisted Wire
Exceeding 660" Stay Midway
Between Posts
INTERMEDIATE BRACED POST
TYPE B FENCE
2- 3/3”><4”.Stee\Dowe\S NOTE: Every Tenth Post
At Each Joint ShallBe Timber
. 10" o 7' 10'
y L I
= =7 |
o . -
: & g @
- T il
™
L] iy L
L—Steel Line f \Lz—co e No.8 Y © T R
Posts (T-Sec) Go\vA?Nire Twisted ™~ Steel Line ~
/L L ——1 Posts (T-Sec)” ——
Timber Brace Posts
at Intervals Not
Exceeding 660"
INTERMEDIATE BRACED POST
TYPE C FENCE 5
race
DETALL E

Galv. Pipe or Alternate

Brace Clam
See Detall

- Turnbuckle or
1 Truss Tightener
See Detdil G

Cross Fence is Not
to be Attached to
Fence

Cross Fence

See Intermedia
Braced Post For
Details Not Shown

FENCE TIE

NOTES:

Notch
5'x8"

Post

Toe Nail Top & Sides
(20d Nails)

6'"x8" Post
Notch

Drop Post 1

6'"x 8" Post
(4"+ Above Ground)

&

IS

“1,8“
[

Double_Galv:

‘Wire (Twisted) Gage
No.8 Stapled on

3 Sides of Post

|
S

N

. FENCE POSTS AND MATERIALS SHALL CONFORM TO THE REQUIREMENTS

OF STANDARD SPECIFICATIONS AND SUPPLEMENTS.

STANDARD FENCING SHALL CONSIST OF GALVANIZED BARBED WIRE.
GALVANIZED WOVEN WIRE (FARM FENCE) OR A COMBINATION OF
BOTH ON WOOD OR METAL POSTS OR COMBINATIONS OF POSTS.

. BARBED WIRE SHALL BE SPACED AS FOLLOWS:

4 WIRE - BOTTOM WIRE 15!/2" ABOVE GROUND, OTHER SPACING 11/5".
5 WIRE — BOTTOM WIRE 10" ABOVE GROUND, OTHER SPACING 10".

- STANDARD FENCING WILL BE DESIGNATED BY TYPE, DESIGN OF

FABRIC, AND/OR NUMBER OF BARBED WIRES. THUS:

TYPE A-881-3B DESIGNATES METAL POSTS, 32" WOVEN (FARM) WIRE,
AND 3 BARBED WIRES.

TYPE B-4B DESIGNATES WOOD POSTS, 4 BARBED WIRES.

TYPE C-766-4B DESIGNATES COMBINATION OF WOOD AND METAL
POSTS, 26" WOVEN (FARM) WIRE, 4 BARBED WIRES.

TIMBER CORNER BRACE 5. CONCRETE SHALL BE CLASS A OR AA.
6. MANUFACTURE STEEL LINE POSTS (T-SEC) TO TOLERANCES AND
WORKMANSHIP AS PROVIDED IN AASHTO M281.
i 1 &y
ﬁ%. : \
h , v
R e =——=——— " E
=== === oz 3
s**Equally Spac\ed N H 4‘/5:: S% §
_\Une Post | 24” gg g
TYPICAL DETAIL OF WOVEN WIRE 2]
& BARBED WIRE FENCE APPLICABLE e
TO TYPE A, B, & C FENCING ©* pbove Bottom Space 0 C
WOVEN WIRE FABRIC
(FARM FENCE)
Te" @ Hole
3" x 1" Galv.
Iron Strap
Hex Nut
VAT Washer
Post S/‘erefc/ﬁerﬂﬁootr@o‘v' Ye" @ Hole
¥%" Galv. Rod

Clamp
Brace Rail

Not Less Than 4
Galv. Clamps Per Post

DETAIL F

DETAL G

TRUSS TIGHTENER

NEVADA DEPARTMENT OF TRANSPORTATION

FENCE DETALS

Signed Original On File |R-6.1.1
CHIEF_ROAD DESIGN ENGR. | 8/69

(616,724)
10702
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See Mortise Detail

6'-6" Min. Brace
i \ =
©
iy
Al

6'=6" Min. Brace

60d Ring—Shank Nail

See Mortise Detail

NOTES:

N =

. STRESS PANELS SHALL BE PLACED EVERY 1320' ON TANGENTS.
. STRESS PANELS SHALL BE PLACED EVERY 660'ON CURVES.
. END PANELS SHALL BE USED WHEREVER A BREAK IN THE FENCE

OCCURS (I.E. GATES, CATTLEGUARDS), AND AT BEGINNING AND

. BARBED WIRE SHALL BE USED FOR BOTTOM STRAND WHEN REQUIRED

BY NEVADA DEPARTMENT OF WILDLIFE OR BUREAU OF LAND MANAGEMENT.

. WIRES ARE TO BE TIED OFF AT STRETCH POINTS. WRAP AND SPLICE

TO SELF WITH AT LEAST 4 TURNS AT OPPOSITE END OF PANELS.

. ADD ADDITIONAL STRAND OF BARBED WIRE AND/OR ROCK DEADMAN

(MINIMUM WEIGHT 50 LBS.) WHEN SPACE BETWEEN BOTTOM WIRE

. STEEL POST DEADMAN DRIVEN APPROXIMATELY 3'INTO GROUND MAY

TABLE A: WOOD POST SPACING ON CURVED FENCE LINES

RATIO (STEEL POST : WOOD PQST)

341
441
74

NO_ WOOD POST NEEDED BETWEEN
STRESS PANELS AT 660’

TREAT CURVE AS TANGENT

© 3
/S =3
=5 = / 7 R ENDING OF ALL CURVES.
- = — i
N o W . 4. SEE TABLE A FOR WOOD POST SPACING ON CURVES.
_ =t < - A
© B ™1 - © = e o 5
ST ] ¥ ®/)\: «
j: = ? i {\’E%/ B o ]
_r ‘ ‘ TRTRS T
! b & [ [ [ “‘0
[ [ © : — 7.WOOD POSTS SHALL BE 6" NOMINAL DIAMETER.
: : : : i‘ S:?m‘Mort\Se : : 6'-6" Min. Brace : : : : o
) ) (. L L 8
6'-6" Min. , ’
L—‘”_l 6' Min. ‘ 6'-6" Min. ‘ AND GROUND EXCEEDS 20".
8'=3" Max. r 83" Max. T 83" Max. |
9
STRESS PANEL BE USED IN LIEU OF ROCK DEADMAN.
**60d Ring-Shank Nail
16'=6" Ctr. to Ctr. 16'-6" Ctr. to Ctr. 16'-6" Ctr.to Ctr.
"
2 Strands Min. of | 8'-3" — *%x— Pre DrillHoles
9:00, Smooth Galv. Wire ‘
\i i **60d Ring-Shank Nail
P
A - * |
Steel Line Post t Twisted Wire Stay (36" 1"
L 2" Min.
T [l
iP A, X 7 JL Ll
J ™M Barbless Wire ™ Il
- RADIUS OF CURVE
o See Note 5 - - MORTISE DETAIL AT FENCE LINE (FT.)
<1,000
1,000 TO 2,500
LINE PANELS 7,500 T0_5,000
5,000 TO 10,000
510,000
See Mortise Detail
®- Brace Wire See Mortise Detail
See Mortise Detail

CORNER PAN

EL

CORNER PANEL

CORNER PANEL

NEVADA DEPARTMENT OF TRANSPORTATION

NEVADA 4-WIRE FENCE
PANEL DETAILS
(TYPE C-NV-4B)

Signed Original On File |R-6.1.2

CHIEF_ROAD DESIGN ENGR. | 7/96

(616,724)
10/98
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16'=6" Ctr. to Ctr. ‘ NOTES:

2 Strands Min. of ) 1. HINGE POST SHALL BE 8'IN LENGTH AND SHALL BE BURIED 3'IN GROUND.
9 Gage Smooth Galv. Wire

2. BARBED WIRE SHALL BE USED FOR BOTTOM STRAND WHEN REQUIRED BY
NEVADA DEPARTMENT OF WILDLIFE OR BUREAU OF LAND MANAGEMENT.

3. WIRES ARE TO BE TIED OFF AT STRETCH POINTS. WRAP AND SPLICE TO
SELF WITH AT LEAST 4 TURNS AT OPPOSITE END OF PANELS.

4. WOOD POSTS SHALL BE 6" NOMINAL DIAMETER.
5. ADD ADDITIONAL STRAND OF BARBED WIRE AND/OR A ROCK DEADMAN
(MINIMUM WEIGHT 50 LBS.) WHEN SPACE BETWEEN BOTTOM WIRE AND
|| GROUND EXCEEDS 20".
A, JL _— Steel Line Post 6. STEEL POST DEADMAN DRIVEN APPROXIMATELY 3'INTO GROUND MAY BE
E E USED IN LIEU OF ROCK DEADMAN.
Deadman, See Notes 5, 6 7. STEEL LINE POSTS AT 8'-3" SPACING TO MANTAN BOTTOM WIRE CLEARANCE.
PANEL AT MINOR DEPRESSION
T-Section Post ~Secti
OR INTERMITTENT STREAM i °T /Fence Type o5 Specified | fTsection Fost
C [
See Note 2 — [/ 2 Strands Min. o ‘ H—= g0
(] T—Section Post 9 Gage Galv. Wire il
§> T-Section Post 1
= =N
Z
¢ <

Staple Wires to Fence
on the Downstream Side

g

Wire Design & Spacing l
Same as The Main Fence 1
|

it

I

I
oy . N
Additional Barbless Wire Deadman, See Notes 5, 6

See Note 2 as Required
|16'=6" Center to Center Max, 16'—6" ‘
" or Bank to Bank Width ' c-¢-MaxT
Wood Stay
Wood Stay 115" Nominal Dia. See Note 1
See Note 1 11/, Nominal Dia.
‘/'
'\~\ ) 8'—3", See Note 7 ‘/'//
~. ~. 16'-6" Center to Center Max. ‘/‘//‘/*/“
B ! + »
. g-3" ” ! !
S T Steelline Post | . el
N i —— e ‘ — el
- — x v * A P i T SIS T
T [ T x\,\ ? . " [ P [
Vo L o x\x\ X\X\ » # 3-9 Gage Smoot‘h W\re Loops : :
1 3-9 Gage Smooth Wire Loops — 7 — v Vo L
[ I [ T I* r L L
[ [ [ ] * [
) ) ' i \
L I > Min - - END PANEL
o r 36"-Twisted Wire Sta 7
END PANEL " c¢/o 2 Strands Min. of | i
u L 9 Gage Smooth Galv. Wire N
Wire Design & Spacing " i u
Same as The Main Fence v vlv‘*
Barbless Wire, See Note 2 v u

NEVADA DEPARTMENT OF TRANSPORTATION

MAJOR DRAINAGE CROSSING NEVADA 4-WIRE FENCE
PANEL DETAILS

(TYPE C-NV-4B)

Signed Original On File [R-6.1.2.1  (616,724)
CHEEF_ROAD DESIGN ENGR. | o0 "7 /g6] = 0% /04
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See Note 3

Wood Stays
1l NomTvmo\Dio,

Vs

Gate Latch
Gate Post

Gate Latch Assembly

: ;
U U w©|
| il
: : : : Metal Strap : i
[ [ _ . !
LJ LJ 3 9—Gauge Smooth Wire Loops : : 6'x96" Wood Poghd Paneh
[ 1,'x48" Wood Post
[ END PANEL & {Missour‘\?o@atess Lag Bolt to Post
END PANEL vl 1 Gate Latch Assembly
MISSOURI GATE
Barbed Wire f <
N L 67x78" Wood Post
— End Pane
60d Nail —| H%%
=
Steel Strap | R o wmlgarbless wire
ke
(See Note 3) X X Lag Bolt To Post
‘\ 6" Nominal Dia. (Typ) [
I s |
= = = 4 —
! L " N . KA ZSE
I I [
| X » ¥ ¥
I L
L i o s o NOTES:
[ L —_—
END PANEL
END PANEL - L 1. SPACING BETWEEN WIRES ON MISSOURI GATE SHALL
v g BE THE SAME AS WIRES ON ADJACENT FENCE.
2. GATE LATCH SHALL BE LAG BOLTED FIRMLY TO THE
METAL DRIVE GATE GATE LATCH
3. HINGE POSTS, LATCH POSTS, AND CATTLE GUARD WING
ATTACHMENT POSTS SHALL BE 8'IN LENGTH AND
SHALL BE BURIED 3'IN GROUND.
4. FOR END PANEL DETAILS, SEE SHEET R—6.1.2.
5. WIRE MAY BE USED_IN LIEU OF METAL STRAP FOR
CONNECTION OF CATTLEGUARD WING TO FENCE POST.
6. USE RECTANGULAR MESH OR 2' DIAMOND MESH ON
METAL DRIVE GATE.
5'+ (W] 5't
See Plan (See Note 3)
Wood Stays Gate Closing Device
" D\'a,)] / Gate Post
o o C{
Wing W\’ng>/ i
x For Details Not Shown >
‘ See Manufacturers P\uns\
] : EZ\Z\] ' m ! N [
I
I - o Metal Strap .
! L See Note 5= ! o
, o
END PANEL o o END PANEL o
o END PANEL
)
L CATTLE GUARD ¢ OR GATE U

NEVADA DEPARTMENT OF TRANSPORTATION

NEVADA 4-WIRE FENCE
GATE DETALS
(TYPE C-NV-4B)

Signed Original On File [R-6.1.2.2 (616,724

CHIEF_ROAD DESIGN ENGR. 10/98| 10700
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-

Type A Fence—7'

Chain Link Fence—As Re
For Line Posts

10" Min. For Chain Link Femce‘

10' Chain Link Fence

Gate Opening Between Posts |

10' Chain_Link Fence

5'Type A Fence

Brace Clamp
See Detail C

‘ Latch Post

Gate Post

5'Type A Fence

Galv. Pipe

12" Min. For Type A & C Fence

SINGLE

Gate Opening Between Posts

Gate Post |

See Detail of Single Gate
Gate Post

Plunger Rod ‘ ‘

NOTE:

Bracing Shown Is For Type A Fencing. For Intermediate Braced
i R-6.1.1 When Type A Fence Is Specified.

Post Type A Detail, See

QJ( 12" T Catch

DOUBLE

Plunger Rod

4"

21 g

(54

DETAIL A

WALK GATE

Min.
Metal Drive Gate Post Size
. . Pipe 0.D. Pipe Min. Weight
LEGEND: Gate Opening Min. Gin.) Lbs. per Lin.Ft.
*— 3'For Fdbric Over 60" Single to 6'or Double to 12' 2.375 365
*k - Jurnbuckle or Truss Tightener Single over 6'to 13'or Double over 12 to 26' 4.000 9.1
ee betal Single over 13' to 18' 6.625 18.97
6'x 8" 6"x 8"x &' Gate Openmgﬁ
Aq | i f f [ ’7
q—Hh 1 b
ZNZAN Z4 2 AR
i‘o Wood Stogs §
o 12" to 3" Dia, See Detail A
[ 8" 7
-+ MISSOURI GATE
Gate Opening
Between Posts
o
———— £
D; g 6" Dia. Hole
[
?%
w
o
k)
< %" x 1" Galv.
,g Iron Strap
T Hex Nut
& Wosher\
%" Dia. i
Galv. Rod\ %" Dia. Hole

DETALL B
TRUSS TIGHTENER

Gate Opening Between Posts

6"x 8" Post__ | |
4wt T i
’ b 7
1
, T
© RN Y
METAL DRIVE GATE )
IN' TIMBER FENCE "

NOTES:

1. STANDARD GATES, CHAIN LINK GATES, AND WALK GATES SHALL BE
CONSTRUCTED AS SPECIFIED IN THE STANDARD SPECIFICATIONS.

2. BRACED POSTS AND BRACES SHALL CONFORM TO THE REQUIREMENTS

OF THE STANDARD SPECIFICATIONS.

3. LUMBER USED IN THE CONSTRUCTION OF TIMBER GATES SHALL CONFORM
TO THE REQUIREMENTS OF THE STANDARD SPECIFICATIONS.

4. CONCRETE SHALL BE CLASS A OR AA.

Post
=

Brace Clamp

'!- Brace Rail

DETAL C

NEVADA DEPARTMENT OF TRANSPORTATION

GATE AND
FENCE DETAILS

Signed Original On File [R-6.1.3 (616,724)

CHIEF_ROAD DESIGN ENGR. | 8/69

/05
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8' |

4 Spaces @ 15' Centers, See Note 2

5—66" Length of Fencing Wire
Entwined in Direct Contact
With Each Line Wire and Firmly

==

| | 8
2" Off Vertical H’» 1" Off Vertical
Top Horizontal Brace (4" Dia. x 8')
4" Brace Pi

w Stapled to Post as Shown

15" 4 Dropper 1" x 1!," x 48"
| ; . . . .
Twitch Stick (1} 2”)‘(‘2”)(24”) From Line Post or Dropper ‘”’\g‘e”ee DS;{;;”C@’S gesegg‘{f”dBPer 60" Span
9" Brace Pin ‘ ‘ 9" Brace Pin
— = i & A2
< f )
2=
5
4 I ] 2%
H T
| b I 53
[ i '\ -
7 ~/ 7 ! ;;
[ N " N
i || Double Wrap Brace Wire I High Tensile Wire Line Post '
- [ [ See Note 9 [l 4" Dia x 6'-6" on 60'Centers I
v [ [l —or— "
. o o Rise or Dip Post "
4" Dia. x 8'Center to Center Spacing u
v . h : " “__Ground Rod
r [} Ll as Needed Driven 48", See Note 4
S Note 6
Brace Post Brace Post 8 WlRE FENCE DETA”_ ce ote
End Post R i s h
(6" Dia.x 8" (5" Dia.x 8" (4" Dia.x 8"

DOUBLE BRACE END ASSEMBLY

NOTE: Farm Gate 12'or Less May Be Installed
on Post After Final Wire Tensioning.

IN-LINE WIRE STRAINERS & TENSION INDICATOR

CONSTRUCTION NOTES:
. END POSTS AND LINE POSTS ARE RECOMMENDED TO BE MECHANICALLY DRIVEN INTO THE GROUND
WHERE SOIL CONDITIONS PERMIT, TO BE DETERMINED BY THE ENGINEER.

N}

- MAXIMUM POST SPACING IS 60'ON LEVEL TERRAIN WITH DROPPERS ON 15' CENTERS. POST
SPACING MAY BE DECREASED DUE TO TERRAIN CONDITIONS. DROPPER SPACING WILL REMAIN ON
15" MAX. CENTERS. MINIMUM LINE POST SPACING WILL BE ON 15' CENTERS WITHOUT DROPPERS,
WITH 4" DIAMETER, SMALL END, LINE POST WHEN NEEDED.

w

PLACEMENT OF IN-LINE STRAINERS SHALL BE AS CLOSE TO THE CENTER OF THE FENCE RUN AS
POSSIBLE. PLACEMENT OF TENSION INDICATOR SPRING SHALL BE ON THE SECOND WIRE FROM
THE TOP. COMPRESSION OF THE INDICATOR SPRING BY 134" WILL INDICATE A TENSION OF
APPROXIMATELY 250 LBS. ( + 10 LBS..

~

. MAXIMUM LENGTH OF WIRE PER IN-LINE STRAINER ON LEVEL TERRAIN: STRAIGHT=5000" 1-90
DEGREE CORNER: 3000'i 2-90 DEGREE CORNERS: 2000'i 3-90 DEGREE CORNERS: 1500'i 4-90
DEGREE CORNERS: 1000'. FOR UNEVEN TERRAIN REDUCE DISTANCES BY 500'FOR EACH MAJOR
RISE AND DIP. DIP OR RISE POSTS SHALL BE A MINIMUM OF 4" DIAMETER SMALL END, 8'
LONG, POSITIONED AT HIGH POINTS OF RIDGES AND LOW POINTS OF GULLIES.

o

EXCEPT FOR FASTENING LINE WIRE, WHICH HAS BEEN STRUNG AROUND THE OUTSIDES OF WOOD
POSTS IN CORNERS AND CURVES. FENCE STAPLES SHOULD NOT BE DRIVEN VERTICALLY INTO
WOOD POSTS. ROTATING STAPLES SLIGHTLY AWAY FROM SLASH CUT POINTS WILL PROVIDE
IMPROVEMENT IN RESISTANCE TO PULLOUT.

=

. GROUND RODS OF GALVANIZED STEEL ( %'x8"), SHALL BE PLACED EVERY 150'IN DRY SOILS,
OR EVERY 300'IN MQOIST SOILS. SPECIFIC ROD PQOSITIONING TO BE DETERMINED BY THE
ENGINEER. FENCE UNDER POWER LINES SHALL BE GROUNDED AT 3 POINTS, ONE DIRECTLY
UNDER POWER LINE AND ONE EACH SIDE 25'TO 50' AWAY.

~

.IT IS RECOMMENDED FOR TYING OFF WIRES ON END POSTS TQ USE TWO (2) NICOPRESS SLEEVES
CAT. NO. FW—=2-3, MANUFACTURED BY THE NATIONAL TELEPHONE SUPPLY COMPANY
OR ACCEPTABLE EQUAL.

o

.IT IS RECOMMENDED FOR SPLICING WIRES TO USE THREE (3) NICROPRESS SLEEVES OR 1
RELIABLE WIRELINK, NUMBER 5057V, MANUFACTURED BY RELIABLE ELECTRIC COMPANY OR
ACCEPTABLE EQUAL.

©

. PROPER TENSION ON THE BRACE WIRE IN THE END ASSEMBLY IS ACCOMPLISHED BY TWISTING THE
BRACE WIRE A MINIMUM OF & TURNS, TO A MAXIMUM OF 8 TURNS. THE TWITCH STICK SHOULD BE
SECURELY FASTENED TO THE TOP HORIZONTAL BRACE POST.

10. LINE WIRES SHOULD BE STAPLED TO THE LINE POST ONLY AFTER TAKING UP PRELIMINARY
TENSION (ABOUT 150 LBS), ON EACH WIRE. STAPLES SHALL NOT BIND WIRE. AFTER STAPLING IS
COMPLETED. TENSION EACH WIRE AN ADDITIONAL 100 LBS,FOR A TOTAL OF 250 LBS.

INSTALL DROPPERS ONLY AFTER FINAL TENSION IS ON EACH WIRE. SEE CONSTRUCTION NOTE "C",
ABOUT TENSION INDICATOR SPRING.

T1. ADDITIONAL CONSTRUCTION NOTES MAY BE FOUND IN UNITED STATES STEEL CATALOG NO. T111575,
"HOW TO BUILD FENCES WITH UNITED STATES STEEL MAX TEN 200 HIGH-TENSILE FENCE WIRE".

2. CONCRETE SHALL BE CLASS A OR AA.

DETAL C

6" Dia x 8'Post
With 6" Lean
48" in Ground

SPRING

ALTERNATE FOUR POST
CORNER ASSEMBLY

PLAN

Dropper Clip

Dropper,
1 x 1" x 48"

il MULTI-GROOVE
ANGLE-GROOVE
DROPPER DETAIL B

Concrete Backfill Full
Depth of Hole for End

& Corner Assembly Post
Where Soil Conditions
Require

DETALL A

POST WITH CONCRETE FILL

4' Dia. x 8' Top Horizontal
Top Horizontal Brace

Wire

o\

DOUBLE BRACE CORNER ASSEMBLY
(FOR DETAILS—-SEE ABOVE)

PLAN

SPECIFICATION NOTES:

A ALL WOOD POSTS AND DROPPERS SHALL BE PRESSURE
TREATED IN ACCORDANCE WITH AASHTO DESIGNATION
OR EQUIVALENT STATE SPECIFICATION.

B ALL FENCE WIRE, END AND CORNER BRACE ASSEMBLY
WIRE SHALL CONSIST OF HIGH TENSILE FENCE WIRE
12/, GAGE, WITH A MINIMUM OF 200,000 LB/IN
TENSILE STRENGTH AND CONFORMS WITH THE
REQUIREMENTS FOR CLASS 3 ZINC COATING OF
ASTM SPECIFICATION AT116.

C BRACE PINS, DROPPER CLIPS, TENSION INDICATOR
SPRINGS, AND IN-LINE STRAINERS SHALL CONFORM
WITH THE REQUIREMENTS FOR CLASS 3 ZINC
COATING OF ASTM SPECIFICATION Am16.

D STAPLES ARE 134", 9 GAGE WITH SLASH CUT
POINTS AND SHALL CONFORM WITH THE REQUIREMENTS
FOR CLASS 3 ZINC COATING OF ASTM SPECIFICATION
AlB.

NEVADA DEPARTMENT OF TRANSPORTATION

HIGH-TENSILE
8—WIRE RANGE FENCE

Signed Original On File [R-6.1.4 (616,724

CHIEF_ROAD DESIGN ENGR. | 11/82] 2/98|
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16' Center to Center

16' Center to Center

¥4 x 9" Galv. Iron Eye Bars For
p & Bottom Turnbuckles,

To
4" x 9"Galv. Bolt FAL

or End Brace Post

Cut Brace and

Weld to Post7

=

/4" x 3" Flat Galv. Stretcher Bar with
Not Less Than 7 Galv. Clamps Per Post

3" Hole in Post Web
/ for Wire Rope

Washer
See Detail B

1/2"'=6x7 Galv. Iron, Regular
Lay Fiber Core Rope

See Detail A
1-6" x 1'-6" Square
Concrete Block

% 6' Chain Link — 2" Mesh
No. 8 Gage Galv. Wire

5%
o3
%%
e
SIS M
S s
0990097

Cut Braces and Weld
to Line Posts (Head Up)

Ooro

LINE POST
BENCH FENCE (630)

1-6" x 16" Square
Concrete Block

1-6" x 1'-6'" Square e
Concrete Block T

v

Ooro

LINE BRACE

BENCH FENCE NOTES:

1. ALL POSTS AND BRACES SHALL BE 50 POUND CRANE RAL OR
4"x 4"x 13 POUND WIDE FLANGE, 9'LONG.

2. INSTALL LINE BRACES AT INTERVALS NOT EXCEEDING 275'.
3. ALL POSTS SHALL BE AT 16' CENTERS.

Type A-832-3B or
Type B—-832-3B Fence

Fence Type as

Specified in Plans

Shape as Shown i& Grade to Fit RCB Flow Line

Variable

SECTION A-A

Type A-832-3B or
Type B-832-3B Fence

- )
Entire Wing Area
to be Graded
(No Direct Payment)

PLAN

500'

CATTLE

RCB
Wingwall

_11

SECTION B-B

Standard Braced Posts
at Ends of AllFence

IN ROCK THEY MAY BE GROUTED IN DRILL HOLE.
.3 GALVANIZED CROSBY CLIPS OR EQUAL AND 1 GALVANIZED WIRE

w

N o

. SECURE MESH TO LINE POSTS WITH 7 WIRE TIES PER POST, AND
TO EACH WIRE ROPE WITH 1WIRE TIE PER 3 LINEAR FEET.

. CONCRETE SHALL BE CLASS A OR AA.

0

For Center Turnbuckles

Use Standard Turnbuckles
For ¥" Bolts (12" Take Up)

DETAL A

/2" — 6 x 7 Galv. Iron Reg. Lay Fiber Core Rope
¥,"x 9" Galv. Iron Eye Bars for Top and

Bottom Turnbuckles,
Eye Bars For Center Turnbuckles

Use, Standard Turnbuckles
For ¥ Bolts (12" Take Up)

U—Bolt Clips

DETAL B

4. POSTS AND BRACES TO BE SET IN CONCRETE AS SHOWN, EXCEPT

ROPE THIMBLE SHALL BE USED TO ATTACH WIRE ROPE TO EYE BARS.
CUT GROOVE IN FLANGE OF BRACES FOR WIRE ROPE AND EYE BAR.

x 2'Galv. Iron Eye Bars
U—Bolt Clips

ol
el

/2" — 6 x 7 Galv. Iron
Reg. Lay Fiber Core Rope

¥4"x 2' Galv. Iron

NOTE:
Pipe Shallbe Fastened to the
Wingwall With " x 1" Galv. Rod.

Use Galv. Nuts and Washers
Both Sides of Pipe.

Method of Attaching Fence Wire
to Pipe ShallBe Approved By
the Engineer.

Alternate Installation

—-

Galv.

Alternate Installation

Type A-832-3B or
Type B-832-3B Fence

Fence Type as
Specified in Plans

500'

PASS FENCING (616)

Grade Wing Area for !
Uniform Fence Line :
I

SECTION C-C

6" Flow Line RCB & Ditch

See Detail C

il
el
R
HE
P‘Peﬁg -f!:‘j
o I
SR
i
. °
5‘0 3 4=
~
fE—
T e
e
N B
DETAIL C

METHOD OF ATTACHING FENCE
TO RCB WINGWALL (OPTIONAL)

SECTION D-D NOTE:

Fence Attachment and/or Alternate
Installation to be Placed at the
Direction of the Engineer, 1' Minimum
From Outer End of Wingwall.

NEVADA DEPARTMENT OF TRANSPORTATION

BENCH FENCE AND
CATTLE PASS FENCING

Signed Original On File |R-6.2.1 (616-630,724.

CHIEF_ROAD DESIGN ENGR. | 8/69 2-11/82|
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40

3 Strands Std. Barb Wi ["Latch Clear Pressed Steel Cap Gate Post
Gate Post (4 PLISY Chr to Clr (Dome Type) See Gate Post 2ot Pressed Steel Cap
/ Clamps for Barb Wire Chart for Size Lator eoarl (Dome Type)
- , 3 Strands Std. Barb Wire
g Latch Post Clamps for Barb Wire (4 Pt.=5" Ctr. to Ctr.)
"
n ) 3 ’) 4 [ SG&EGPCEMP t
ee ate 0os
- il | Chart for Si
I 8 RS : O[ ) st o
T % O 0000, W KT T T
KKK 1:90" 0.0 FrameLKKH .
e QS8 Typ.) 5 [ Y ) ) b} 2 O]
Plunger Rod Guides X RIS hosels I
2 5 Regd. 35X 3 RRIIILIIIIIILLKK s N
5 TR R ALK e LA A 1993 1,907 0.0 Frome
2 Tubu R IRIRRIRRRLES RS 8 RIS
- oot SRKKKRERKEKL Chain Li XK G RRRIEIRREIILRRK e x Y 2 [RCRERKKIERRRKIKRRR R I RRRX
® Post KKK Chain Link Fabrgd XXX (9 5050.0.0 0000000090099, Vo' x ¥ Stretcher S 9009999 000.0:0.0.0.0.0.0.0.9.9.0.9.
9 0300000090, 9o %% <K (9 0.0.9.9.9, . 15950050 0 0 0O 0 0 0 00,0 000,09 009
2 TN | IRXRERRIEIRRS KEXXN Bor With Bands & 050500 LK IIIIIKKY
8 I RRRRIRIRRIRRR KK 25 LRI RIIILLIIL KR
XK 1340 =) = || KKRK KK < RKEKKKL
CKIIIAKAK X 194" 0.D. Plunger Rod X4 o |+ PSS K KL 196%6%%%
$9.0.0.0.9.9:9 < LRI XXX - = SRK KRR
0000099, 0 I PSFETX XXX Chain Link Fabric JXKXKXKXK XX oy 3
IERILIIIKRIIRIRILLKRS 2 e B 5% SRS /4" x ¥4 Stretcher
| R0 Knuckled Top & %5 2|z LIRS | QO00R0ERRHCRAIICRERRK Bar With Bonds
BLXXKBottom  Selvedges IX 3 IO | SRRRREILRIILRIILRHILK
90%6%%:%% @1 KX $9:0.0.0.0.0.0. 0090 000000509
Ll ‘000000000’0000.0000.0 X L = !P.Q 0’0.0 0’0‘0’0‘0'
3 b E) !’Q’ )l ’.’. Knuckled Top and ‘Q"’.“%
S < KL Bottom Selvedges ’Q‘Q’Q’Q‘Q
= = < B RS KRy
Pl b ‘ oo ossssssesssesesetotetetesesosototet NN
I I I I I C J
q_ﬁ\é_g 4_5/_1; " = 1
: : ! : : ‘ : : s IR i : |
N ‘ | 52 I P
r’ Gate Opening (Between Posts) ' ‘ J—V—L )|
1 3" : A 1 : Gate Opening (Between Posts) : . : :
I [ I I [ I
[ — —1 | 1
DOUBLE SWING GATE : TBH
SINGLE SWING GATE
NOTE: %" Adjustable Truss Rods ShallBe Installed
on All Gates Over 6'in Width. See Detail B,
Sheet R—6.1.3, For Truss Tightener Detail.
8' Max. ,
Gate Panel ‘G% 1.90" 0.D. Interior Stay
=21 == I
\Truss Rods
Truss Rods ¥%Ttbe‘f§e or Truss Turnbuckle or Truss
CONSTRUCTION GATES FRAME CONSTRUCTION GATES FRAME _CONSTRUCTION GATES FRAME CONSTRUCTION GATES
1 1 1 1 1
THRU 12' OPENING OVER 12'to 32' OPENING THRU 6' OPENING THRU 6'to 18' OPENING
GATE POST
GATE OPENING ROUND MIN. WEIGHT
IN_FEET GATL POSTS| pOUNDS/LIN. FT. .
0.D. DIA NOTES:
SINGLE GATE | DOUBLE CATE, (MEHES) [CLASS NICLASS 2 1. DIAMETERS AND WEIGHTS LISTED ABOVE ARE MINIMUMS
L to6 | Up fo 12 2808 A I " LARGER SIZES MAY BE USED ON APPROVAL OF ENGINEER.
14 thru 18 | 27 thru 36 6625 | ®B.97 | — 2.3/, x 3" TYPE IIPOST (4.65 LBS/FT) CAN BE USED

HINGE FOR TUBULAR POSTS

LOCK KEEPER

LOCK KEEPER GUIDE

IN PLACE OF 2.875" 0.D. ROUND

3. CONCRETE SHALL BE CLASS A OR AA

GATE POST.

NEVADA DEPARTMENT OF TRANSPORTATION

FOR UP TO 72" HEIGHT
CHAIN LINK 3B FENCE

FENCE DETAILS
SWING GATES

Signed

Original On File [R-6.3.2 (616)

CHIEF_ROAD DESIGN ENGR. |

(ADOPT!
3/79 10/97]




V.-

Inside Qutside Inside Outside

}_&c

IS
Barb Wire ‘ g
3 Strands —

Barb Wire 5
3 Strands —

Fixed Type

Support Arm Fixed Type

N Support Arm
Corner Post ension
Barb Base

Eye Top

End/Corner Post Barb Base
Line Post
CORNER POST LINE POST Soarsase B TN

SUPPORT ARM SUPPORT ARM

Galv. Pipe or Alternate

Brace Clamp Wu

Height as
See Detail E

Specified "' Mesh 16 Gage

| Hardware Fabric
9

er With 4" of
ve Material

TORTOISE FENCE

Turnbuckle or
Truss Tightener
See Detail G

CORNER BRACE FOR
CHAIN LINK FENCE

Chain Link Fabric

Brace Clamp

DETAL E

Galv. Pipe or

Brace Rail

NOTES:

1. CHAIN-LINK FENCING SHALL CONSIST OF GALVANIZED CHAIN-LINK
FABRIC ON STEEL POSTS (TUBULAR OR C—-SECTION).

2. ALL POSTS SHALL BE SET IN CLASS A OR AA CONCRETE.
3. ALL POSTS TOPS SHALL BE FITTED WITH SUITABLE FINIALS.

4. BRACES SHALL BE SPACED APPROXIMATELY 12" BELOW TOP OF
TERMINAL POSTS AND SHALL EXTEND FROM END, GATE OR
CORNER POSTS TO FIRST ADJACENT LINE POST.

5. ALL FITTINGS SHALL BE HOT-DIPPED GALVANIZED MALLEABLE,
CAST IRON, OR PRESSED STEEL.

6. FABRIC SHALL BE FASTENED TO LINE POSTS WITH FABRIC
BANDS SPACED APPROXIMATELY 14" APART, AND TO TOP
TENSION WIRE AND BOTTOM TENSION WIRE WITH HOG
RINGS OR TIE WIRES SPACED APPROXIMATELY 24" APART.

7. FOR ALTERNATE POST AND BRACE RAIL DETAILS SEE SHEETS
R—6.3.1 THRU R-6.3.3.

8. CLEARANCE BETWEEN BOTTOM OF GATE AND ORIGINAL GROUND
SHALL BE 1" MAXIMUM ON TORTOISE FENCES ONLY.

9. HARDWARE CLOTH TO BE ATTACHED TO CHAN LINK FENCE
FABRIC WITH HOG RINGS AT 12" MAXIMUM SPACING TO BE
INSTALLED OUTSIDE OF PIT. DITCH SHALL BE BACKFILLED
WITH EXCAVATED MATERIAL AND COMPACTED AS DIRECTED
BY THE ENGINEER.

10. ENSURE THAT THE BENT PORTION OF THE FENCE IS LYING ON
THE GROUND AND POINTED IN THE DIRECTION OF THE TORTOISE

HABITAT.
Y " Dia. Hole
Post. /4" x¥4" Flat Galv.
Stretcher Bar 34 x 1" Galv.
Iron Strap
Hex Nut &
Not Less Than 4 Washer )
Galv. Clamps %" Dia. Hole
Per Post 34" Galv. Rod—|

TRUSS TIGHTENER

DETAL F DETALL G

Stretcher Bar

X Line See Detail F
Galv. Pipe or Tension Wire Alternate Post
Alternate 10" |
10' 10" 10! 32
+ Brace Clamp ,
i\ \ See Detail E (]
I} L 1\ o 7 Sl
AN .
5 3 i) . Turnbuckle or % i‘ut\v,P\Fe or 5|3
215 /ﬁ Line Post Truss Tightener ernate T 215
203 ol 8
o a i _ | o
T|n Tension Wire 2 T|lo
* ¥"Galv. Rod |
2" Max. g R
" ©
(Chein Link) @ 4 MOX. i Z‘w [} Brace Posts at Turnbuckle or
i Tension Wire o Intervals mot Truss Tightener

Exceeding 500"

Y ST

i
!

- 10" Min.

—— 10" Min.

—— 1" Min.
INTERMEDIATE BRACED POST

TYPICAL CHAIN LINK FENCE

2' For Fence Height 5'<
2'-6'" For Fence Height 25'

See Detail G

10" Min.

1" Min.

CORNER OR
END POST

SIZE OF POSTS

NEVADA DEPARTMENT OF TRANSPORTATION

CORNER, END, PULL

FENCE DETAILS

LINE POSTS BRACE RAL
AND BRACE POSTS CHAIN LINK FENCE
FENCE | ROUND_ [ MIN. WT. (LBS/L.F.) MIN. WT. | _ROUND [ MIN. WT. (LBS/L.F.) | C-SECTION | MIN. WT. | ROUND [ MIN. WT. (LBS/L.F.) | C-SECTION | MIN. WT.
HEIGHT |PIPE O.D. o ass 1] ciass 2] | TF ! |BS/L.F.) |PIPE OD.CLASS 1] CLASS 2| DIMENSIONS |(LBS/L.F.) | PIPE O.D.["c a55 1 cLASS 2| DIMENSIONS |(LBS/L.F.) AND TORTOISE FENCE
3'to 6' | 2.375" | 365 264 |3.5'x3.5"| 4.85 1900" | 2.72 1.94 | 1.875"x1.625" | 160 1.660" | 2.27 145 | 1.625"x1.250" | 135 Signed Original On File | R-6.3.2.1 (616)
CHIEF ROAD DESIGN ENGR. [ "0 /g4] 6/09
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Pressed Steel Cap ,
(Dome Type) % _
Gate Post Latch Clear
Gate Post 4" Latch Clear See Gate Post Pressed SteelCap
\ﬁﬁ Chart for Size Latch Post (Dome Type)
Sa 3 Gate Post
I 7 ~ See Gate Post
RGOS | % X = Chart for Size
BRRRS e Wi BRXRRS
TSRS RS AT TTHSS5803588588 Il
ERIEILIIILRIILRRES S0IIXLRRIIIXXKRGS
G RRIILLRRIIIIKKS XKLL
. RS S SRIILLLIRIILL oo
Z RRRK RIS O e eSS oSS eseseses
2l rubur | | [ [RSSEAS RS RS Sose0sesess %
Post LRLRLRLRS Chain Link Fabric XK e setetetetetetetetotetetetotetets b /" x Y Stretoher b i Seatetetetetetetetotetetetotetotetetetote et
2 B NI RN sosesscscssesecs: 3K SRR bér With Bands 5 || S3SIRIIILIIRILRLILLRLS
5 | LROGSSIERIKEK ool Q50IEIIEIIIIIE | o = K XSRS
8 I RRRRIIRRRRK g 3R] 2 = LKA AX P REERR
SRLRRKLLS 1% 0.D. Plunger Rod %< G020 e 02020202020 20%0%0 202020 %% o 2555 Chain Link Fabric KKK A
poetetetototeret o SIS 3 © XK osesetese Lo Xl otrstener
SEERRRRRLLKIRRILLKS PSesessssssesesesetetototototototets 8 = R / Bar With Bands
SRR Krckled Top and SR XIS RS
BeSotetetetetetetetetetotetetetetetetc bo%ede SRS
Po00 0% %0 0% %% _ |8 Knuckled Top and S
| (E ( X )| gt bt :Q’Q Bottom Selvedges :Q:Q’Q’Q’Q
=;\j5 s S5
$9.0.0:0.9:0.0:%,
= : QRCSRRIKIKRKL 3| -
RE [ [ ‘ 7 2 ‘):./—‘ji
%g [ [ = :
~ _ e I I I I I I
TN | T W L
o ! [ MmO _
g Lo By S b N
[ L”’JT’ o ] Gate Opening Between Posts L |
Gate Opening (Between Posts) 3" ‘L,L,‘,J‘ ‘L,L,‘,J‘ L
B T L 20
DOUBLE SWING GATE SINGLE SWING GATE
NOTE: %" Adjustable Truss Rods ShallBe Installed
on Al Gates Over 8'in W'\dt'h, See DetaH.E,
Sheet R—6.1.3, For Truss Tightener Detail. 8' Max.
8' Max Gate Panel
Gate Panel 1.90" 0.D. Interior Stay
|
~
=5 =5
\Truss Rods
\/ Turnbuckle or Truss Turnbuckle or Truss
Truss Rods Tightener
FRAME_CONST IUCTION GATES FRAME CONISTRUC]'ION GATES FRAME _CONSTRUCTION GATES FRAME CONSTRUGCTION GATES
THRU 12' OPENING OVER 12'to 32' OPENING THRU 6' OPENING OVER 6'to 18' OPENING
GATE POST
GATE OPENING ROUND MIN. WEIGHT :
N FEET GATE PQSTS POUNDS/LIN. FT. NOTES:
.D. DIA. 1. DIAMETERS AND MASS LISTED ABOVE ARE MINIMUMS.
SINGLE GATE |DOUBLE GATE (INCHES) |CLASS 1 |CLASS 2 LARGER SIZES MAY BE USED ON APPROVAL OF ENGINEER.
Up to 6 Up to 12 2.875 579 4.64 2.3 x 3/," TYPE Il POST (4.65 LBS/FT) CAN BE USED
7 thru 13 13 thru 26 4.000 9.1 6.56 IN ‘PLACE 'OF 2.875" 0.D. ROUND GATE POST.
14 thru 18 27 thru 36 6.625 18.97 —
3. CONCRETE SHALL BE CLASS A OR AA.
NEVADA DEPARTMENT OF TRANSPORTATION
FENCE DETALS
SWING GATE FOR UP TO
72" CHAIN LINK FENCE
HINGE FOR TUBULAR POSTS (& LOCK KEEPER ® LOCK KEEPER GUIDE —

CHIEF_ROAD DESIGN ENGR. | 3/79 1-11/82)
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1'For 14' Cattle Guard
2'For 12',16',20' Cattle Guards

o
c
L 1/4"x4"'x7'=2"" Steel ) o'+
= ; N
K ‘ Straps @ 4'Centers ‘ ‘ . Yo'+ /4" 4"x 7'-2" Steel Strap
z | ,—>B w T = Grind Smooth o
b | |
I}
= [ I ‘ P.C.C.Impact
S ;z 5"
E ‘ T _ _ ‘ Buffer Block S4x7.7 Vit x4 Steelst
< ° o " " " X eel Stra
M i — [ I > 2/ Harx 6 : ‘/‘w ;
1
® T} T T i i DETAIL B See DetailB S4x7. 7 yp-
ﬁ ° I ’J IT [T I o1 1
o A ] I IT I _ :
= i T T T T A g
© I T [T i ~ - N
& ) N TT T I f NP o
NV e il T T i - : - . =T -
N 1] [T [T [ > 0 m\v-*SSXWB 4
& 1 T T T < No.4 Bars
° I [T [T [ o Welded to
. / ~ T ; S8x18.4
V YP-
Tg"x12" Galvanized Anchor
B Bolts w/Castle Nut & Washer
P.C.C. Impact Buffer Block
Ell g
2'to 20 Cottle Guards 73" TYPICAL CONNECTION
PLAN Vo' | 13-s4x7.7 @ 7v=70 | /" ¥,"x12" Galvanized
on “ 6" @ 8" See Detail A ‘ /‘ —_  Bolt, Nut, & Washer
F - I I
66" X7 —3" w L ‘ ‘ 8"x/4" Plate
[ve)
21 No4 Bars
7' | ]; T T I Te"x12" Galvanized
Each End I Y b
GC nd __ T T T - _ B No.4 B Anchor Bolt w/Castle
! ! ! T = T / Sgown %resmtq\ito Nut & Washer
i Z‘w ~ i End Walls
No.4 Bars Bent Into End Walls v ‘ © i_) IS} No.6U Bars @ 7'Ctrs. Yh‘%s " Dia. Hole
al s No.4 Bars @ 18"Ctrs. Lo 3 plat
No. 6U Bars @ 7" Ctr. ' N (Top Foot Removed for Clarity) :i—l % ae
" " ALV 2"x 2" Metal Tube
0 3,0 2''x 2" Metal Tube /a4 X
No. 4 Bars @ 18" Ctr. SECTION B_B ¥4"Bolt, Nut & Washer . Wing Support 1 Dng Support
- ! /“L
— < B ! B
SECT'ON A—A @ }: R ,@7 \JT\/4 %
S4x7.7 v
s
Nail to Brace ELEVAT'ON
*DETAIL A

With 20d Nails
* For Use With Optional Metal Wings Only. This Connection ShallBe Made

To Second S4x7.7 Beam At 8.33" From Impact Buffer Blocks.

2X8"7' 3"~ T

o 2"x6"x5'=3" 456"

X ORI

’j\ See Note 4 @
N I I 2= 3 6-58x18.4@2'-6"=12'6"" for 12'Cattle Guard
- 2''x2"'x2 7-58x18.4@2'=5"=14'=6" for 14'Cattle Guard

= Nalling Strip Noil Wi 8-S8x18.402'-4!/,"=16'-6" for 16'Cattle Guard

™~ Nail to Post W Ry R ail Wing Braces B3, =00 —g" '

| ° 2"'x6'"'x8 , w/20d Nails 9-58x18.4@2'~6%,"=20'-6" for 20'Cattle Guard

) w/20d Nails Nail to Post Nail to Whge\(}uord

- = = With 40d Nails w/40d Nails 2''x6"'x8'
2"'x6"x6'~4!/2" Brace -1 [ N See Note 4 [] (2"'X6"X6'~4!/2" Not Shown)
[l2mxgmxo 1"

T nstall Suitable Latch
When Gate is Used

F[ene SHEET 10F 2

L oiygigs
[ NEVADA DEPARTMENT OF TRANSPORTATION

12'to 20" §
PLAN OF WINGS 3

12'to 20° 4 STEEL CATTLE GUARD
12' TO 20'ROADBED

4y g ——T
As Required

ELEVATION OF WINGS
Signed Original On File [R-7.1.1 (617)
CHIEF_ROAD DESIGN ENGR. |00 "Ca/6 - oS / od]
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NOTES:

1

ALL CONCRETE TO BE CLASS A OR AA.

2. STANDARD METAL OR TIMBER GATES SHALL BE CONSTRUCTED
WHEN SHOWN ON PLANS OR ORDERED BY THE ENGINEER.

3. ALL CONNECTIONS TO BE WELDED.

4. ALL TIMBER SHALL BE PAINTED WHITE PER STANDARD
SPECIFICATIONS.

5. METAL WINGS ARE OPTIONAL, SEE DETAIL A. FOR
ADDITIONAL DETAILS AND QUANTITIES SEE SHEETS R-7.1.3
& R-7.1.3.1.

6. ALL WINGS SHALL BE PAINTED WHITE PER STANDARD
SPECIFICATIONS.

7. CATTLE GUARD WIDTH SHALL INCLUDE A 2'SHY DISTANCE
FROM THE NORMAL EDGE OF PAVEMENT, EACH SIDE (PER AASHTO).

ALL ROADBED WIDTH
ITEM NO. REQ'D | SIZE LENGTH | WT. LBS.
CORR. METAL PIPE 1 12" ** 2 20

¥ PIPE LENGTH & DRAINAGE DITCH SHALL BE AS
INDICATED ON THE PLANS.

SACKED ROCK AT END OF PIPE WILL NOT BE PERMITTED

CONCRETE

12' ROADBED 6.25 CU. YD.
14' ROADBED 7.03 CU. YD.
16" ROADBED 7.79 CU. YD.
20'ROADBED 9.34 CU. YD.

* NO. 4 BARS WELDED TO 8" IBEAMS

BILL OF MATERIALS

TIMBER
ITEM NO. REQ'D| SIZE LENGTH FT.BM
WHEEL GUARDS 2 6'"x6" 7'-3" 43.5
WING SLOPE 4 2"'x6" 8' 32.0
WING SLOPE 2 2'x6" 6'=4l/z" 12.8
WING BRACES 2 2"x6" 314" 6.7
WING BRACES 4 2"'x6" 5-3" 21.0
WING BRACES 2 2"'x6" 7'-3" 14.5
WING BRACES 2 2"'x6" 2'-1" 4.2
WING BRACES 2 2''x6" 4 8.0
WING BRACES 2 2''x6" 5' 10.0
WING POST 2 4"x6" | AS REQUIRED
NAILING STRIP 2 2"x2" 2' 1.3
GALVANIZED HARDWARE
ITEM NO. REQ'D | SIZE | LENGTH | WT. LBS.
BOLTS 8 Ja 2" 15
WASHERS 8 Ya" 1
WASHERS (LOCK) 4 7a" /2
NAILS 50 40d 3
NAILS 72 20d 24
BOLTS 4 Ia" /" 1
TOTAL 224

REINFORCING

STRUCTURAL STEEL

12' ROADBED
ITEM NO.REQ'D | SIZE LENGTH |WT. LBS.
HORIZONTAL BARS * 12 NO. 4 12'-6" 100
HORIZONTAL BARS 12 NO. 4 7' 56
HORIZONTAL BARS 18 NO. 4 16'-9" 201
VERTICAL BARS 20 NO. 4 29" 37
U-BARS 22 NO. 6 21" 400
HORIZONTAL BARS 4 NO. 4 13-2" 35
TOTAL 900
14' ROADBED
ITEM NO. REQ'D | SIZE LENGTH | WT. LBS.
HORIZONTAL BARS * 12 NO. 4 | 14'-6" 116
HORIZONTAL BARS 13 NO. 4 7' 51
HORIZONTAL BARS 18 NO. 4 18'-9" 225
VERTICAL BARS 22 NO. 4 21-gn 40
U-BARS 24 NO. 6 121" 436
HORIZONTAL BARS 4 NO. 4 15'-2" 41
TOTAL 1009
16' ROADBED
ITEM NO.REQ'D | SIZE LENGTH | WT. LBS.
HORIZONTAL BARS * 12 NO. 4 16'-6" 132
HORIZONTAL BARS 15 NO. 4 7' 70
HORIZONTAL BARS 18 NO. 4 | 20'-9" 249
VERTICAL BARS 26 NO. 4 2'-g" 48
U-BARS 29 NO. & 121 527
HORIZONTAL BARS 4 NO. 4 | q7—2 46
TOTAL 1125
20' ROADBED
ITEM NO.REQ'D | SIZE LENGTH | WT. LBS.
HORIZONTAL BARS * 12 NO. 4 | 206" 164
HORIZONTAL BARS 17 NO. 4 7 79
HORIZONTAL BARS 18 NO. 4 | o4—gn 297
VERTICAL BARS 30 NO. 4 21 gn 55
U-BARS 36 NO. 6 12'-1" 654
HORIZONTAL BARS 4 NO. 4 21-2" 57
TOTAL 1359

12' ROADBED
ITEM NO. REQ'D SIZE LENGTH WT. LBS.
IBEAMS 13 S4x7.7 13! 1301
IBEAMS 6 S8x18.4 73" 800
SPACERS 72 2!/5"x5/16" 6% " 109
ANCHOR BOLTS 12 " i 12
END PLATES 2 8"x1/2" 13! 177
STEEL STRAPS 3 41/ 4" 7' =2" 74
TOTAL 2473
14' ROADBED
ITEM NO. REQ'D SIZE LENGTH WT. LBS.
| BEAMS 13 S4x7.7 15' 1502
I BEAMS 7 S8x18.4 7'-3" 934
SPACERS 84 2!/,"x5/16" 6% " 127
ANCHOR BOLTS 14 T 1 14
END PLATES 2 8"x1/4" 15" 204
STEEL STRAPS 4 451/ 4" 71_pn 98
TOTAL 2879
16' ROADBED
ITEM NO. REQ'D SIZE LENGTH WT. LBS.
I BEAMS 13 S4x7.7 17! 1702
I BEAMS 8 S8x18.4 7'-3" 1067
SPACERS 84 21/,"x5/18" 6% 127
ANCHOR BOLTS 14 " 1 14
END PLATES 2 8'x1/4" 17! 231
STEEL STRAPS 4 41/ 4" 7'-2" 98
TOTAL 3239
20' ROADBED
ITEM NO. REQ'D SIZE LENGTH WT. LBS.
I BEAMS 13 S4x7.7 21" 2102
| BEAMS 9 S8x18.4 7'-3" 1201
SPACERS 108 2V/,"x5/16" 6% " 163
ANCHOR BOLTS 18 %" 1 18
END PLATES 2 8'x1/4" 21 286
STEEL STRAPS 5 411/ 4" 7'-2" 122
TOTAL 3892
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B " Dia. Hole

8" Plate

\ETR

¥," Bolt, Nut & Washer —, | 2"'x2"Metal Tube 2'"x2"Metal Tube
Wing Support Wing Support
2 S X = \ ‘ o
= T 1'for 26' Cattle Guard & 2'for 32'& 40' Cattle Guards o B e {%, /a" N
5] >~
i = o
1/ Ay, 71_on .
2 /4"x 4"x 7'=2" Steel Straps @ 4'Centers ‘ g S4x7.7 "
o
@
2 B ‘
! " PLAN
2 ; %‘ ELEVATION
© |
® T
; e : DETAL A
° I IT IT R I I T T i For Use With OptionalMetal Wings Only. This Connection ShallBe Made To Second
1 I IT IT - IT IT I IT _ S4x7.7 Beam At 8.33" From Impact Buffer Blocks, Top Foot Removed for Clarity.
< A I I I R I I I I A f=
O 1_Lw T I I T 11 I I T I 1 T
B 1 I I [T 1 I I I I — ™
N T I I T 11 I I T I =
o — T I I - I I T I Cef—=l—1 -
- i T T [ T T T T = @ See Detail B ‘/4“><4“Stee\Strop
B T I I [T T1 I I T I — = "
T ni ni T 11 ni ni T ni — 12 Typ.
= 7 2"
i G ‘
P.C.C. Impact Buffer Block B Y yp-
[ — - - - f— 8" No.4 Bars ~ =~ NI
26', 32', & 40' Cattle Guards o 5 — S8x18.4
PLAN # No. 4 Bars Welded to S8x18.4
~ R ~ 05 "
Vy ™~ 212" %% "x6Y6
8" x /4" Plate Typ.
AL i 4
—— 1"Hole ¥5""x12"Galv. Anchor Bolts
6 13'.16' or 20" 13'.16' or 20' o w/Castle Nut & Washer
77/8H 77/BH
i © ITE 0 | oo L TYPICAL CONNECTION
[ Weld 8"x /4" Plates Together _ - o
| After Erecting | 13-S4x7.7@7"'=7 i V> ¥,"x12" Galvanized
546713 ‘ [ | | Bolt, Nut, & Washer
. : xB''x N% K i f il 8'"'x!/4" Plate
—No. 4x7' n e L 10 L
I ‘
! ! I I I | | ]‘:‘ ﬁ 1 75"x12"Galvanized Anchor Bolts

w/C

+ = No.4 Bars as ]
il il Shown Bent into [#¥

) & End Walls N 11, cl.
ey T

No. 4 Bars Bent Into End Walls 1'-10"

C6121 Bars @ 7" Center

i_7n

61"

C6121

Grind Smooth

P.C.C.Impact
Buffer Block

No. 4 Bars @ 18" Center

SECTION A-A

o7

Nail to Post
With 40d Nails

A

‘/4\\X4HX7\72H
Steel Strap

3' Min.,

RN
As Required

S4x7.7

DETAL B

A

0]

—6"'=12'-6"" for 26' Cattle
—7"=15'-6" for 32' Cattle
—-51/,'=19'-6" for 40' Cattl

6-S8x18.402'
7-S8x18.402"
9-58x18.402'

7612107 Centers
No. 4 Bars ©18'"Centers

SECTION B-B

Guard
Guard
e Guard

Nail Wing Braces

With 20d
Nail to Wheel Guard
With 40d Nails

See Note No.5

Nails

2"x6"x8'
(2"X6"X6'
- 2"x6"x2'-1"

Install Suitable Latch
QfWhen Gate is Used

F— 2"x6"'x4'
h— 28

26', 32' or 40' 4!

ELEVATION OF WINGS

—41/," Not Shown)

astle Nut & Washer

Nail to Brace
With 20d Nails

2”><6“><7‘*3”\ ér

3” I— o

2UyB X5~
DUNE X B —4"
See Note 5

41%6"

71_3n

375" ‘ 3-7/,"

2y Dy D
Nailing Strip
Nail to Post
With 20d Nails

2"x 6"x 6'-4l/" Brace ‘ ‘

26",

PLAN OF WINGS

32" or 40"

SHEET 10F 2
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NOTES: STRUCTURAL STEEL

26' ROADBED
1. ALL CONCRETE TO BE CLASS A QR AA.
ITEM NO. REQ'D SIZE LENGTH WT. LBS.
2. STANDARD METAL OR TIMBER GATES SHALL BE CONSTRUCTED WHEN SHOWN
ON PLANS OR ORDERED BY THE ENGINEER. IBEAMS 26 S4x7.7 13'-5%4" 2,699
IBEAMS 12 S8x18.4 7'-3" 1,331
3. ALL CONNECTIONS TO BE WELDED. SPACERS 44 2y 16" 6% poss
4. ALL TIMBER SHALL BE PAINTED WHITE PER STANDARD SPECIFICATIONS. ANCHOR BOLTS 24 "o v 23
8'x1/4" 13'-6" 320
5. METAL WINGS ARE OPTIONAL, SEE DETAL A. FOR ADDITIONAL ?EEEngiPS ‘; 4“:/4” T 71
DETALS AND QUANTITIES SEE SHEETS R-7.1.3 & R-7.1.3.1. X
TOTAL 4,761
6. ALL WINGS SHALL BE PAINTED WHITE PER STANDARD SPECIFICATIONS.
32' ROADBED
7. CATTLE GUARD WIDTH SHALL INCLUDE A 2'SHY DISTANCE FROM THE
NORMAL E.O.P., EACH SIDE (PER AASHTO). ITEM NO. REQ'D SIZE LENGTH WT. LBS.
| BEAMS 26 S4x7.7 16'-54" 3,299
I BEAMS 14 S8x18.4 7'-3" 1,553
SPACERS 168 2V/5"x¥s " 6% 254
ANCHOR BOLTS 28 %"d 1 27
ALL ROADBED WIDTH END PLATES 4 8"x1/4" 16'-6" 392
STEEL STRAPS 8 4x1/4" 72" 195
ITEM NO.REQD | SIZE | LENGTH | WT.LBS. TOTAL 5720
CORR. METAL PIPE 1 2" | w2 20 40' ROADBED
%% PIPE LENGTH & DRAINAGE DITCH SHALL BE AS INDICATED ON THE ITEM NO. REQ'D SIZE LENGTH WT. LBS.
PLANS. SACKED ROCK AT END OF PIPE WILL NOT BE PERMITTED.
IBEAMS 26 S4x7.7 20'-5%" 4,100
IBEAMS 18 S8x18.4 7'-3" 1,997
SPACERS 216 2 Vo'xHs" 6% " 326
CONCRETE ANCHOR BOLTS 36 %' B 1 35
END PLATES 4 8"x!/q" 20'-6" 487
26'ROADBED | 9.36 CU. YD. Nt an on
10 4"x1/4 7'-2 244
32'ROADBED | 11.23 CU. YD. STEEL STRAPS -
40'ROADBED | 13.74 GU. YD. TOTAL 7,189
* No. 4 BARS WELDED TO 8" IBEAMS
REINFORCING
Pp— BILL OF MATERIALS
ITEM NO.REQ'D | SIZE | LENGTH | WT. L8S. TIMBER
ITEM NO. REQ'D SIZE LENGTH FT.BM
HORIZONTAL BARS *24 NO. 4 | 13'-3" 212 VHEEL GUARDS B T T s
HORIZONTAL BARS 22 NO. 4 7 103 WING SLOPE . 2“>>§6“ s 0
HORIZONTAL BARS 18 NO. 4 | 30'-9 370 WING SLOPE 5 i —al/y 28
VERTICAL BARS 40 NO. 4 2'-9" 74 WING BRACES 2 SugEh g0 6.7
U-BARS 50 NO. 6 12=1" 907 WING BRACES 4 g 53 210
HORIZONTAL BARS 4 NO. 4 | 27'-2" 72 WING BRACES 2 2"x6" 7=3" 14.5
TOTAL 1738 WING BRACES 2 2'x6" 20— 4.2
; WING BRACES 2 2'x6"" 4! 8.0
32" ROADBED WING BRACES 2 2'%6" 5 10.0
ITEM NO. REQ'D | SIZE LENGTH | WT. LBS. WING PQOST 2 47x6" | AS REQUIRED
NAILING STRIP 2 2'%2" 2' 1.3
HORIZONTAL BARS *24 NO. 4 | 16'-3" 260
HORIZONTAL BARS 26 NO. 4 7 122 GALVANIZED HARDWARE
HORIZONTAL BARS 18 NO. 4 | 36'-9" 442 ITEM NO.REQ'D | SIZE |LENGTH | WT.LBS.
VERTICAL BARS 48 NO. 4 2'-9" 88 BOLTS s Y 2" 5
U-BARS 60 NO. 6 1201 1088 WASHERS g Iy !
HORIZONTAL BARS 4 NO. 4 | 33-2" 89 WASHERS (LOCK) 4 I, A
TOTAL 2088 NAILS 50 40d 3
|
40' ROADBED NAILS 72 20d ‘ 2V
BOLTS 4 ¥a" 12" 1
ITEM NO.REQ'D | SIZE LENGTH | WT. LBS. TOTAL 229,
HORIZONTAL BARS *24 NO. 4 | 20'-3" 325 SHEET 2 OF 2
HORIZONTAL BARS 31 NO. 4 7' 145 NEVADA DEPARTMENT OF TRANSPORTATION
HORIZONTAL BARS 18 NO. 4 | 44'-9" 538
VERTICAL BARS 58 NO. 4 2'-g" 107
U-BARS 74 NO.6 | 12—t | 1344 STEEL CATTLE GUARD
HORIZONTAL BARS 4 NO. 4 41-2" 110 26', 32', & 40' ROADBEDS
TOTAL 2569
Signed Original On File [R-7.1.2.1 (617))
IADOPT!
CHEEF_ROAD DESION ENGR. |20 "g/g9] "0 5/09]




08-yd

2/2"x¥"'x5" End Barrier Plate

Ya

Wil
FullLength of Post

re Lugs @ 8"+ Ctrs.

/" Dia.x 5" Bolts

B3y T
10 Gage Post

2"x 2"x 7'= 1¥" 10 Gage
Tubing End Section

/4% 4" 7'-10"

66" %" Dia. Hole With
/2" Dia. x 4" Bolt
2"x 2"x 1'=3%" 10 Gage
Tubing Brace
=7'4" 10 Gage

Tubing Brace

\
‘ 2"x 2'"x 2!

2'"x 2"x 3'-1" 10 Gage
Tubing Brace

2"x 2"x 5'-2!/5" 10 Gage

Steel Strap

V Tubing Brace

8"x ¥ Steel

Side Plate

See Table

Typ.
5" 1-6 J ]
8 —4n
Typ. A%
2% 2 Tubing 3'"x 3" Rai
" Dia. Hjﬁ
F x Y' x 5"
End ‘Borner Plate "
W/ V2" x 2" Bolt o
/" x olts 20 % St x 4}
%" Dia. x 1" Slotted B Plate Clip

Holes in C8x11.5

DETAL C

MAINLINES, RAMPS, OR  CROSSROADS

IS NOT FOR USE ON

3"
Ye "

]l 2f| 5
DETAIL H

/ 15" R Max.

Grind Smooth

A Welded or Rolled Unit of Equivalent Design Loading

Capacity May Be Submitted to the Engineer for

Approvalin Place of a 3" x 3" ¥g"

/2" Dia.x 3" Bolts
1%"x ¥e"x 1=10¥4" Flat Crossarm -
¥a"x Ye"x 2'-9/5" Flat Crossarm o i
> ///S 194"x 3e"'x 3'-8l/4" Flat Crossarm %\OQ \A ~
N
o 2 3 -
Max. | Max. D -
L T N A
' i ] ] ] i
N T T T T T . B
i Slope tg Draing—— Y N J
° R - ; : 0
=1 R o in
mg (\\‘ TJ 6" No. 4 Bars 8" Min. "
X = 4" Dia Drains
o2 1 ) ) J y See Note 6
« 5 Varies: Frame Width + 3"
= m r 1
o
N C
) SECTION A-A
1" For 14'and 10' Roadways
2' For 12" and 8'Roadways
4'-6" Variable Width — See Table 4' 6"
'/4"x 4"x 7'-10" SteelStraps on 4'Centers 15"
—r T Wi I
r— | I W — :
—
. ——— ‘
e —— ‘
== BT
[ e o e N M ! j PP
' t‘ : : : T Il o |
A j:‘ T [ | A
n o 1
_'"':‘ . 0
e —
==
) ——
CBx11.5
Conc. Footing
Typ) ‘4D W8x18
PLAN VIEW THIS DESIGN
Zg“ Slotted Holes in
174" x ¥g" Flat Crossarm
49, Tyo 14" x ¥s" Flat Crossarm
Ya : %" Dia. Holes With 5/“
" W Dia. Holes With
m ‘é Dia. x 3" Bolts f\\ Dia. x 5" Bolts
b 3% 3 x Ye'x 7
ubing Brace Post
W8x18 BEAM 2% 5590 Gage
1 /4" Dia. Wire Lug
3% 3'x Ye" Tubing Brace Welded to
W8x18 Beam as Shown, See Detail H
Typ > NOTE:
Vs

Tubing.

¥4" Dia. x 10" Anchor Bolt
4 Required Each Side

DETAIL D

‘/AHX 41y 7'=10"
Steel Strap

3"x3"x¥g" Tubing

See Detadl |
DETAL G
SHEET 10F 2

NEVADA DEPARTMENT OF TRANSPORTATION

STEEL CATTLE GUARD
TYPE B
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NOTES:

1

2.

EN

w

~ o

ALL CONCRETE SHALL BE CLASS A OR AA.

ALTERNATIVE DESIGN MAY BE SUBSTITUTED BY THE CONTRACTOR FOR
APPROVAL BY THE ENGINEER.

. LIVE LOADING: H-20
. CATTLE GUARD SLOPE IS TO CONFORM TO THE ROADWAY CROSS

SLOPE AND GRADE.

SPECIFIED WIDTH OF CATTLE GUARDS.

. "FRAME WIDTH" COMBINATIONS MAY BE VARIED TO OBTAIN THE

. EXTEND 4" DRAINS TO FACILITATE DRAINAGE OF STRUCTURE.
. ALL WINGS SHALL BE PAINTED WHITE PER STANDARD SPECIFICATION.

BILL OF MATERIALS

MATERIAL LIST FOR WINGS

ITEM NO. REQD SIZE LENGTH WT. LBS
FLAT CROSSARMS 2 1-3/4"x3/16" 1= 10" 4
FLAT CROSSARMS 2 1-3/4"x3/16" 2'- 9" 6
FLAT CROSSARMS 2 1-3/4"x3/16" 3-8l 8
BRACES 2 2"'x2"x10 GA 1= 3% n
BRACES 2 2"x2"x10 GA 2'— 7Vq" 23
BRACES 2 2"%x2"x10 GA 33— 38
BRACES 2 2"%x2"x10 GA 5'= 2//p" 45
END BARRIER 4 2'x2"x10 GA 7= 1" 123
END BARRIER PLATE 6 2,"'x3/16" 5" 4
UPRIGHT POST 2 3'x3"x g " 7' 96
MATERIAL LIST FOR ALL SIZES
ITEM NO. REQD SIZE LENGTH | WT.LBS
CHANNELS 2 c8x11.5 8' 184
PLATE CLIP 12 2'x3/8" | 4l/y 9
ANCHOR BOLT CLIP 14 2'x5/16" 4" 10

CONCRETE REINFORCING STEEL
LENGTH CUBIC YDsS. WT. LBS
14 2.29 82
12" 2.06 74
10 1.84 67
8' 1.62 60

GALVANIZED HARDWARE
ITEM NO. REQD SIZE LENGTH
BOLT 6 V" 3"
BOLT 16 /" 2"
BOLT 6 V" 5"
WASHER 56 9" Z
WASHER 14 e -
NUT 28 A -
NUT 14 Iy -
ANCHOR BOLT 14 ¥y -

FRAME SIZE LONGITUDINAL STRINGERS
LENGTH WIDTH NO. REQD SIZE SPACING WT. LBS

8' 14" 6 wax1s EQUAL 859

8' 12! 5 wax1s EQUAL 716

g' 10 4 wax1g EQUAL 573

8' 8' 3 w8x1g EQUAL 430

STRUCTURAL STEEL

ITEM NO. REQD SIZE LENGTH WT. LBS
RALLS 13 3"x3"x3/16" 14 1249
SIDE PLATES 2 8'"x3/16" 14 143
RAILS 13 3"'x3"x3/16" 12! 1070
SIDE PLATES 2 8''x3/16" 12' 122
RALS 13 3"x3"x3/16" 10! 892
SIDE PLATES 2 8''x3/16" 10' 102
RALS 13 3"x3"x3/16" 8' 713
SIDE PLATES 2 8"'x3/16" 8' 82

STRUCTURAL STEEL

ROAD WIDTH ITEM NO. REQD SIZE WT. LBS

14! STEEL STRAP 4 1/4"x4"x7'=10" 107

12 STEEL STRAP 3 1/4"x4"x7'=10" 80

10 STEEL STRAP 3 1/74"x4"x7'=10" 80

8' STEEL STRAP 2 1/4"x4"x7'=10" 53

MATERIAL LISTS ARE FOR INFORMATION ONLY

SHEET 2 OF 2

NEVADA DEPARTMENT OF TRANSPORTATION

STEEL CATTLE GUARD
TYPE B
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Varies

Nail to Brace

21xE! X T7'=3" w/20d Nails

DIyEIX5 =3
= | 2"xB"x3'-4"-
AN
i
™
[ie)
[ - -
~
w Nail to Brace
T w/40d Nails
e}
PNV IYAT
Nailing Strip L] /2
416" A BB
PLAN
7
o
°
£ Nail Wing Braces BRI
s w/20d Nails 27x6"x2'
& §=— Install Suitable Latch
2 [l Nail to Wheel Guard When Gote is Used
: [l w/40d Nails M 2iegrnar
x r1
o+ P~ 21yB'x5"
‘LP\un Slope
B 6'x6''x 7= 3"
= Wheel Guard
" f 1
—_— Y Varies 4! (.
ELEVATION
TIMBER WINGS
71_3n
2" |, 13-4"x 2"x /4" 0 @7" Centers S
- \ ¥,"Dia.x12" Bolt w/Washer |
ﬂ y T T T
Il I I I
DL T T TT I T I7 T I I 1T [T %" Dia.x 9" Anchor Bolts
e
0 - (¥ 7"x1/4"x9'=11/3" Plate
ol o o No. 4 Bars As Shown7/
]
© G N "."' T R D e
i LEN" 4 Bars @ 7" Center No. 6 Bars @ 7" Centers
SECTION A-A
7130
SEE DETAL B € 2" Dia. Pipe Sleeves

" . i Depth
: X«g» Typ. Each End rg— Vcelrp\es
X 1

I EICTEICIE TP -

L $7x15.3 |

Bituminous Surfocmg Material ;
L

pHl 1
v
Bedding MaterialSlope to— | “-~=~=---~ Q ********* ! ©
Match™Roadway Crown N

8" Dia. Hole @ ¢ Typ. Each End
See Note 4

END VIEW

9"x4'"'xl/4" Plate

2" Dia. Pipe Sleeves

1" Dia.x15" Bolts

CONNECTION DETAIL

—3"

7

911/,

. 1/4"'x4"'x7'=1" Steel Strap

Typ,
” k70" PLAN
Grind Smooth Steel Strap
420
Structural Tubing
DETAL B
6 5-57x15.3 @ 2'-3"=9' 6"
e 3
No. 4 Bars Lifting Lugs, Embed 12"
M ! ]
L L R G IO M
e o4 ) N
-E‘L---l-l/-/------------------u\-l---‘ =~ No. 4 Bars @ 18" Ctrs.
4-"6”‘"* 2-54"Dia.x9" Anchor Bolts Per 1Beam AJGH’_;
' 10' '
ELEVATION
I/4"x4"x7'=1" Steel Strap
e THIS DESIGN IS NOT FOR USE O
| - D - - MAINLINES, RAMPS, OR CROSSROADS

7" Dia. Hole For Wheel Guard

41%2"x!/a" Structural
Tubing @ 7" Centers

5'x2//2"x¥s" Plate

i

Y
4 {> Jyp.

No. 4 Bars Welded
To I Beams

[CAB T T]

Simi

Ya

7y ‘/4”/’ﬁ S7x15.3

Plate

L3/4”

}

¥," Dia. Hole

TYPICAL CONNECTION

SHEET 10F 2

NEVADA DEPARTMENT OF TRANSPORTATION

STEEL CATTLE GUARD
TYPE C

Signed Original On File | R-7.1.4
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NOTES:

N

w

~

Sl

. ALL CONCRETE TO BE CLASS DA

. ALL CONNECTIONS TO BE WELDED.

- WHEN GATE IS NOT SPECIFIED:

INSTALL THE REQUIRED TYPE OF INTERMEDIATE
BRACED POST ADJACENT TO THE WING POST.

FENCE WIRES TO BE TIED TO BRACED POST ONLY.

. EXTEND DRAIN PIPES TO FACILITATE DRAINAGE

OF STRUCTURE.

- WINGS SHALL BE PAINTED WHITE PER STANDARD

SPECIFICATIONS.

REINFORCING STEEL
(1=10'-0" COMPONENT)

ITEM NO. REQ'D SIZE LENGTH WT. LBS
* HORIZONTAL BARS 12 NO.4 9'-6" 76
HORIZONTAL BARS 18 NO.4 9'-9" "7
HORIZONTAL BARS 18 NO.4 7 84
VERTICAL BARS 44 NO. 4 1-3" 37
LIFTING LUGS 4 NO. 4 2'-9" 7
U BARS 18 NO.6 9'-6" 259
TOTAL 580
GALVANIZED HARDWARE
ITEM NO. REQUIRED SIZE LENGTH WT. LBS
BOLTS 8 ¥," DIA. 2" 15
WASHERS 8 3y _ 5
NAILS 50 40d - 3
NAILS 72 40d - 24
TOTAL 26'/4
CONCRETE
1-10'-0" COMPONENT 1.94 CU. YDS.

* — NO. 4 BARS WELDED TO IBEAMS.

STRUCTURAL STEEL
(1-10'=0" COMPONENT)
ITEM NO. REQUIRED SIZE LENGTH WT.LBS
BEAMS 5 S7x15.3 7' =3" 554.6
STRUCTURAL TUBING 13 41%2"% /4 9 =/ 139.3
SPACER PLATES 60 21/"xYe " 5" 67.0
ANCHOR BOLTS 10 " 9" 9.0
STEEL STRAPS 3 4% /4" 7= 72.3
END PLATES 2 74" 9 =1" 18.5
PIPE SLEEVES 8 2" 6" 14.6
CONNECTION PLATES AS REQUIRED 9"x4"x!/4" - -
CONNECTION BOLTS AS REQUIRED 1" 15" -
TIMBER
ITEM NO. REQUIRED SIZE LENGTH BD. FT.
WHEEL GUARDS 2 6"X6" 7'-3" 43.5
WING SLOPE 4 2"X6" 8' 32.0
WING SLOPE 2 2''X6" 6'-4!/5" 12.8
WING BRACES 2 2y6! 3_4n 67
WING BRACES 4 2"X8" 5'-3" 21.0
WING BRACES 2 2''X6" 7'-3" 14.5
WING BRACES 2 2'X6" 2! 4.2
WING BRACES 2 2"X6" 4 8.0
WING BRACES 2 21X6" 5' 10.0
WING POST 2 4"x8" AS REQUIRED
NAILING STRIP 2 2"x2" 2' 1.3

SHEET 2 OF 2

NEVADA DEPARTMENT OF TRANSPORTATION

STEEL CATTLE GUARD
TYPE C

4.1
10/7
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CHIEF_ROAD DESIGN ENGR. |

(617)
5/09|




8-y

3" x 3" x 7'10 Gage Post (Typ.)
25" x3g" x 5" End Barrier Plate (Typ.)
19" x¥e" x 1'=10%4" Flat Crossarm (Typ.)

Typ 19" x¥e" x  2'-9'," Flat Crossarm (Typ.)
e
/s " x¥e" x 3'-8l/4" Flat Crossarm (Typ.)
Wire Lugs At 8"+
I See Detail B Ctrs. FullLength T
. of Post
S See Detail C s Detail £ 2 ~
~ 27 ee Detai Z
s, Y ©
\\S\ / Max. | Max | ~
(77§
€
™
2/p" X% x 5" \ Varies. See Tao See Detail F
End Barrier Plate { aries, See Table 8 % 8" Timber
Corner Bolt 6" x 8" Timber

Drift Bolt

SECTION A-A

2" x 2" End Barrier

Typ. e
3 Rails Near Center To Be Welded To
2" x 3" x 1'-11" Stringer Plates \
| 3" x 3" Rails \
2" x3%" x 42" Plate Clips With
%f /2o x 2" Bolts (Removable PanelOnly) y@
2" x Yg" x 4" Plate Clips = {
== %" x & SteelSide Plote JJ%

\3/4” Dia. x 6" Lag Screws ——— |
— 4 Required Each Side

5" Dia. x 1" Slotted Holes In C& x 11.5
5" MDia. Holes In 24" x ¥s" x 5" End Barrier Plate With /5" x 2" Bolts

N
4

DETALL B DETALL C

8

Plate

DETAIL

%" Slotted Hole

%" Dia. Holes With 0 Crossarm

2" x 3" Bolts

54" Dia. Holes With
‘é“ x 5" Bolts

2" x 2" x 10 Gage
Tubing Brace

74" x Ve

Flat Crossarm

Eniin]
F—3"x 3"x ¥g"x 7'Post

/4" Wire Lug

DETALL E

Typ. v,
8

DETAL F

W8x18

Mounting Angle

C8 x 1.5
"' x 8" Timber

Clip & Lag SC?’@W‘\

4'-6" Varies, See Table L 4'-e"
m m T z
=1 S )

I — T T [T [T 8 —
I — T T [T [T I —
I — T T [T [T I — A
- 1 1 I I [T 1d -
11 T T I I 1 — ©
11 T T I I 1 — ol ©
PT_11 1T 1T [T [T I
- T T [T [T
I — T [T [T

S S ] E— — i — cens |
2 s s s j -
7] T, , @

8" x 8" Timber \\/\—See Detail A

\*Stee\ Side Plate

Typ. ‘/“D I——— B
PLAN

2 x 2" x 1'-3%" 10 Gage

5" Dia. Hole With Tubing Brace

12" x 4" Bolt

2" x 2" x 2'=7'/4" 10 Gage
Tubing Brace

2" x 2" x 7'-1%" 10 Gage

Tubing End Barrier 2" x 2" x 3'-11" 10 Gage
Tubing Brace

2" x 2" x 5'-2//5" 10Ga.
Tubing Brace (Typ.)

Removable Panel
See Detail G

8" x¥g" SteelSide Plate
See Table

Corner Bolt

I =

SECTION B-B

3" x 3" x¥s" Tubing Brace Welded To 2" x 3" x 1'-11"
Stringer Plates & Bolted To W8 x 18 Beam As Shown

TN

A J See Detail D
LI DW%” Dia. Holes With 5" x 2" Bolts
Corner Bolt mﬂ Wz” x %" x 4/ Plate Clips
I 2" x %" x 1'-11" Stringer Plate
4 W8 x 18 Beam
3/
DETAIL G
| 2” R
Yo L Max-
oo SHEET 10F 2
Vo] 120 LT
NEVADA DEPARTMENT OF TRANSPORTATION
DETAL D STEEL CATTLE GUARD

A WELDED OR ROLLED UNIT OF EQUIVALENT
DESIGN LOADING CAPACITY, MAY BE SUBMITTED
TO THE ENGINEER FOR APPROVAL IN PLACE OF

3" X 3" X¥e" TUBING.

TIMBER FOUNDATION
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NOTE: MATERIAL LIST IS FOR INFORMATION ONLY.

MATERTAL LIST FOR WINGS
ITEM REQD. SIZE LENGTH WT. LBS. THlS DESIGN IS NOT FOR USE ON
CROFSLSAATRMS 2 Vo' X Yo 1= 104" 4 MAINLINES, RAMPS, OR CROSSROADS
CROFSLSAATRMS 2 et x e 2= 9 6 GALVANIZED HARDWARE
CROFSLSA/IRMS 2 AR S A S AL 8 ITEM NO. REQD. SIZE | LENGTH
BRACES 2 2" X 2" X 10GA. [ 1 BOLTS 6 e 3
BRACES 2 2" X 2" X 10GA. 2= 7Yy 23 BOLTS 6 /2" s
BRACES 2 2 X 2" X 10GA. 3 38 BOLTS 16 /2" 2"
BRACES 2 2" X 2" X 10GA. 5 = 2" 45 WASHERS °6 L -
D H - . WASHERS 14 e " -
BARRIER 4 2" X 2" X 10GA. 7= 1% 123 TS 8 Vo -
EN%L%E?ER 5 25" X Y 51 4 NUTS 14 Yy -
UPRIGHT POST | 2 30X 30X Yt 7 96 LAG SCREWS " " &
BILL OF MATERIALS
FRAME SIZE LONGITUDINAL STRINGERS STRUCTURAL STEEL
LENGTH WIDTH | NO.REQD. | SIZE SPACING | WT. LBS. ITEM NO. REQD. SIZE LENGTH | WT.LBS
g 14! 6 WBX18 |  EQUAL 859 RAILS 13 30X 30X Y 14! 1249
SIDE PLATES 2 8" X ¥s" 14! 143
8 12! 5 W8X18 | EQUAL 716 RALS 13 30X 30X Yo 2 1070
SIDE PLATES 2 8" X " 12! 122
8' 10' 4 WBX18 | EQUAL 573 RAILS 13 30X 30X Y 10' 892
SIDE PLATES 2 8" X " 10’ 102
8' 8' 3 W8X18 | EQUAL 430 RAILS 13 30X 3 X Y 8' 713
SIDE PLATES 2 8" X ¥g" 8' 82
MATERIAL LIST FOR ALL SIZES
ITEM NO. REQD. SIZE LENGTH | WT. LBS.
CHANNELS 2 c8 X 1.5 g 184
STRINGER PLATES 6 2" X3! = 30 FRAME SIZE DIM. DIM.
PLATE CLIPS 2 20 X%t 4/, s LENGTH | WIDTH A g
ANCHOR BOLT CLPS 14 2" X" 4 10 88" “ hd 64"
g'-g" 12! 3 5'—4"
g'-g" 10 2! 414
g'-8" 8’ T Bgn
NOTES: NOTES:

woN

~

s

. ALTERNATE DESIGN MAY BE SUBSTITUTED BY THE

CONTRACTOR FOR APPROVAL BY THE ENGINEER.

. LIVE LOADING: H-20.

CATTLE GUARD IS TO BE PLACED ON LEVEL GRADE

ACROSS ROADWAY — ROADWAY CROSS SLOPE IS TO

TRANSITION FROM NORMAL SECTION TO LEVEL SECTION
! K INE AND 25' AHEAD ON

LINE FROM EDGE OF CATTLE GUARD.

. "FRAME WIDTH" COMBINATIONS MAY BE VARIED TO OBTAIN
SPECIFIED WIDTH OF CATTLE GUARDS.

USE SELF-LOCKING NUTS ON REMOVABLE PANEL.
ALL WINGS SHALL BE PAINTED WHITE PER

6.
STANDARD SPECIFICATIONS.

1. USE SINGLE LAYER FOUNDATION UNIT
FOR EACH CATTLE GUARD FRAME.

2. TIMBERS USED IN FOUNDATIONS SHALL
BE TREATED.

Bolt Middle Timber to Bottom

€ %" x 12" Drift Bolts

Dim. "A"

Dirn. "A"

Timber 1" x 22" M.B. Corner Bolts
w/Standard Nut & Washer
See Detail H

Middle Timber

& Unless Noted

e — —F — —— &

Bolt Top Timber To

Foundations, Symmetrical Abpyt

)
#

Dim. "B" |

Dim. "B"

T
Varies

Pilot Holes For %" x 6" Lag Screws,

Locate Cattle Guard Anchors From

Cattle guard.

PLAN

Drill 1" Dia. Hole
in Center of Plate
For 1" Dia. Bolt

16d Nails
/4
AN
X ’———t—ﬁc@ﬁa”ﬁ Holes
— vy 51 For 16d Nails
o O]
§ 4"x 4"x /g" Plate

DETAL T

Counterbore so Nut &
Washer willbe Below
Surface. Cut Bolt Flush
With Surface if Necessary
to Seat Cattle Guard

DETAIL H

3" x 3" x %" x 3" Angles
Weld to Header Plate

Cattle guard

Finished Grade
Top of Foundation

8" x 8" Timber

END ELEVATION

1" x 22" M.B. Corner Bolt
6" x 8" Timber

8" x 8" Timber
" x 6" L.S. Anchor Bolt
Mortise Joints

] 17 I r\%
| N—— I
! I

%" x 12" Drift Bolt
Plate, See Detaill

SIDE ELEVATION

Without Cattle Guard

TIMBER FOUNDATION DETAILS

With Cattle Guard

SHEET 2 OF 2

NEVADA DEPARTMENT OF TRANSPORTATION

STEEL CATTLE GUARD
TIMBER FOUNDATION
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Units Are Furnished As Required By Specified Cattle Guard Width
6' Short End Unit 8' Intermediate Unit 8' Standard End Unit
6" 6§-C40510 @ 12" 66" 8-C40510 @ 12" 6"|6" 8-C40510 @ 12" 6!
67" x4 8-%"® x4" Weld Studs @ 12" 8-3%" Dia. x 4" Weld Studs @ 12"
Weld Studs @ 12"
" " I/ n I/ 30 " 113/
5-4058 B £2"'% 2"% Vs X 5%, 3%''x 4"x 7'-1¥" SteelPlate
5-4078 at End of Unit
£ 2" 2"x Va"x 6 5-4078 C
£2"% 2"x Y/a"x 5'-6'/3" (214 2"x 2"x /4"x 8' L2% 2% ' 8 b
( X ‘ K L2 2" Yo' 7'-6//"
- | A T T T T - T T T T ¥ T T T T T T -
h A L T DL T L T L i ‘1
| 7 [ | | 7 L
e — e e ——a
4078 0 & 1 1T | T | 7 i Cr A 11
2'x 2"x 6'-2%" 10 Gage Tubing 3 i i i
End Section = ﬁ 1 f':;:\ 4078 —slt=twd i i i i i CMP See Note 9
A T T | T A
H [ ] [ 1] . | [ 1
5l I TR & ! R
© [ 1 [ 1] - | [ 1
- N = i
- <
ol 5 ] R N W8x18 N T
T|2mx 2% 1-3%" 10 Gage 1 [ \ 2 H Y 11
©| Tubing Brace i i i i | 4 @ i i
2"x 2''x 2'=7'/4" 10 Gage T . - © y
Tubing Brace T ] I\ " " " L [ ] B
27y 2" I—1" 10 Gage — H \ TS 3'x 3" s =1 T
Tubing Brace 4‘7 ‘ e ‘ . ‘ o j#
2“><> 2"x 5'=2/," 10 Gage I Y N T | } T 1 I y‘ T T T | lli
Tubing Brace i s s a5 R ! [ [ [ [[] I T [ [ A 24
= 1 1 L L T
© T 1 ‘ ‘ I I i\ ‘ I I \‘ T 1 I ‘ I \‘ ‘ T 1
‘ , H ‘ ‘ , Keys (Typical Between Units ,
i B . —1-6" See Key Details)
‘ ‘ H ‘ H ‘ ‘ C b
I I I I I
187" | 3-Spacers @ '11-3l|1-4)/" | 4-Spacers e 1'-9"= 5'-3" |1-4l," |I-3%") 4-Spacers @ 1-7Yp"= | 1-9%" 31
™=z T ‘ T T T L0, T
-2 | 1o
T T
[2*%” Dia. Ferrule Loop Inserts
TypicalEach Side of Each Unit PL AN
3"x 4"x 7'-1¥," SteelPlate
NOTES: [
1. PRECAST CONCRETE SHALL REACH Fc'= 4500 PSIAT 28 DAYS. ALL
OTHER CONCRETE SHALL BE CLASS A OR AA. H n:u
2. REINFORCING STEEL SHALL BE GRADE 40 (Fs =20,000 PSD. oy 1/
2t 2 s = | wsxis
— X
3. DESIGN LIVE LOAD H-20.
4. MINMUM SOIL BEARING PRESSURE OF 4000 LBS/FT SHALL BE OBTANED
BY PLACING A FINE AGGREGATE (SECTION 706.03.03) BED 3" THICK OVER
SOIL COMPACTED TO NOT LESS THAN 95% DENSITY AND HAND LEVELED. ELEVATION
5. STRUCTURAL STEEL SHALL CONFORM TO ASTM A36. SECTION H-H
6. FASTENERS SHALL BE GALVANIZED. ‘ v Typ. < YP.
V5" 4 Va
7.BEARING PADS SHALL BE 50 DUROMETER HARDNESS. " -
T T
8. CATTLE GUARD SHALL BE SLOPED TQ CONFORM TO THE ROADWAY CROSS I |
SECTION. | .
9. WHEN CATTLE GUARD IS INSTALLED ADEQUATE DRAINAGE SHALL BE PROVIDED | |
TO INSURE AGAINST PQOSSIBLE SUBGRADE DAMAGE. DRAINAGE DETAILS SHALL i | I [ | |
BE AS SHOWN ON THE PLANS. 8" CMP TO BE INSTALLED AT LOW END. SEE 2% 2% Uyt [ e [ I I
STRUCTURE LIST FOR LENGTH OF CMP, 2' MINIMUM. | Y — [ .
! | SHEET 10OF 4
10. APPROVED ALTERNATE DESIGNS MAY BE USED. | I Typ.
} } DA v NEVADA DEPARTMENT OF TRANSPORTATION
1. METAL WINGS SHALL BE PAINTED WHITE PER STANDARD SPECIFICATIONS. ! !
12. SHOP DRAWINGS SHOWING THE DETAILS OF FABRICATION AND THE PROPOSED .
LAYOUT OF UNITS SHALL BE SUBMITTED TO THE ENGINEER FOR APPROVAL. TS 3'x 3"x Y . . PRECAST CATTLE GUARD
13. CATTLE GUARD WIDTH SHALL INCLUDE A 2'SHY DISTANCE FROM THE 78"x 4"x 7'-174" SteelPlate

NORMAL EDGE OF PAVEMENT, EACH SIDE (PER AASHTO).

PLAN

Signed Original On File [R-7.1.6 (617))
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3"x3"x7'10 Gage Post
f 172" x¥e"'x1'=10%4" Flat Crossarm

11 13"x¥e"'x2'=9'," Flat Crossarm — [
1¥y"x¥e"x3'-8!/4" Flat Crossarm =g E
17" 128" 5-W8x18 @ 1'-9"=7" |12/, 5-WBxI8 @ 1'-7/"=6'~6" A 3
\\p//_ ‘ T T c)\oQ
Y 52" 48 5" 57" 5% e 16" |slp" TN z
A | *q Steel *Q Steel *q Steel % ‘ *q Steel *Q Steel — F
N Plate Plate Plate € STL.R Plate Plate ‘
N % r-s | 2@t ‘ Ve 1% | 4 | AL g | 4 | 34 | &
N | T 1 4 T 1 T 1 L. L _
[ N | | bl \ \ \ &
T o =) T T 5] 5] T 157 I
. l I I
7 NIl e ,
- B o)
S I~ 4078 As Shown BN S weas ‘ ‘ 4
R T T 3''x5!/4"'x8!/>" Elastomeric Bearing
) €3022 @ 12" B Pad Under WBx18 and Bonded
" M
. 4014 @ 12 il to Y2"x 5Y5" x 85" Plate. -
C4030 As Shown C4030 As Shown = See R=7.1.7. ¥
1
g See Note 9
*  3"x 4"x 7'-17," SteelPlate, Bend Ends of Plate 15"
Down VerticalFace of Outside TS Members, See Sec. H-H If Culvert Outlets Are Needed For Drainage
Use 2" Plantmix Bituminous Surface Full
SECTION A-A Width and Grade to Drain, No Direct Payment.
8' 8'
16" ) 6-C3022 @ 12" ) 1'-6" 8, L€ £ 2"x2"x)/4" With 3" Dia.
5/, S/, . [ ¥ 8_ x 4" Weld Stud
A ; L oy oty Uiy Sl N "
: 4 2 ‘\ 52 ‘ 52 Full Penetration Butt Weld
p— 5 = Ty
pacer - ] 2
1078 Ao Sh N | 12-TS 3'x3"x¥e" @ 74" = 6 =7Y"
s own =
" / 3" L8 1 0 N N O O O I O O :
! AN ! ! , ~
VA 3 .
} } } e ™ <
SV2" x 8V2" x /o' PL
~ [ Key, See Key Detail - 3%"x 5'/4"x 8!/>2" Elastomeric Bearing Pad R R
| L Under WBx18, Bond Pad to Metal Plate ~ el
= ™~ C4030 2" |
L ¥," Dia Ferrule Loop Insert N
n C40510 e 12"
16" " 4! " 1'-6"
i 6 1 6"t P—No. 4 Bars As Shown
g 5 oy
SECTION B-B o
o gign o
| ‘ SECTION C-C
6" 8-4014 @ 12" 6"
(YAl B
‘ ‘ 5" Dia. Holes 2/ ‘ <
- C -
Foa [ [ N
) + +
\\\ \ Y //: ‘:
|y S >
,,,,,, ,,\\,4,,,,,,,,,,, 7\
F | ’m
‘ N374078 8" 5
‘ £4030 O s SHEET 2 OF 4
—— NEVADA DEPARTMENT OF TRANSPORTATION
e o] .
‘ o PRECAST CATTLE GUARD
All Dimensions, Keys, Reinforcing, & Structural Steel Typical All Units SECTION D-D Signed Original On File |m6" (617)
CHEF_ROAD DESIGN ENGR. | 1/88 5/09
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54" Dia. Hole

/2" Dia.x 5" Bolt
w/Nut & Washers
3"x 3'"x 7'

10 Gage Post

2V5'x Ye''x 5"
End Barrier Plate

20y 2% 6'-2¥,"
10 Gage Tubing
End Section

74" Dia. Threaded Rod
w/Washer & 2 Hex Nuts
Galvanize AllParts

/o"'x_2/o"x 41/a" Plate
w/ Y x 2" x 2" Plate

’\No. 4 Bar Threaded Thru Ferrule
Loops. Bar To Be FullLength
Of Unit Minus End Clearance.

/2" x 8Y5" x 8/, Plate

s 5%‘/“”? %‘;ZH
astomeric Pa

2%" Dia.x 6!/5" Studs (Studs May Be

¥," Ferrule Loop Insert L Offset To Allow Placing of No. 4 Bar)

U.N.C. Thread

W8x18 ANCHOR ASSY.

1/2"x 4" Bolt w/Nut
& Washers

5" Dia. Hole
2'x 2" 6'-2%" 10 Gage 1¥a"x ¥s" Flat Crossarm
Tubing End Section

End Unit ~
%' Dia. Hole

N ji’
1/5"x 8" Bolt w/Nut 8—\7—<\/ Typ.

10"

& Washers £ 2Ys"x ZVAZ”X AL
DETAIL G
. gWax18
LB o B @

(3
Y/a
7%@

/%”x 5‘/4“)( 8‘/2” Elastomeric Pad
2L\~ w/1 /4" Dia. Hole, Bond Pad to
7 o % 5/, x 8/, Plate
See Sheet R-7.1.6

Y/2''x5/5"x8Y>" Plate
w/ ' Dia. Hole

oalfyrcalfire
w/ 8" Dia. Hole

5 Ix2"x2" B
w/ 7" Dia. Hole

%
va%
%6 LJ
¥

I, Ferrule Loop Insert

17772

UN.C. Thread ; f A P
%" = /5151 %"x 6/p" Studs
No. 4 Bar

Continuous

SECTION L-L

K o K
‘— 1 v —,
4°Draft — \— Min.
PLAN
NOTES:

1" Dia. Hole T

30
g T ¥," Dia. x 18" Bolt
w/Nut & Washers |
VIEW K=K
TYPICAL
KEY CONNECTION
KEY DETAILS

1. Vo' x 5l/5" x 8l/p" PLATE WITH FERRULE AND STUDS ATTACHED IS TO BE
CAST IN THE CONCRETE FRAME. AFTER THE CONCRETE FRAME HAS BEEN
MANUFACTURED: THE ¥," DIA. A307 THREADED ROD (DIS_TO BE TIGHTENED
INTO THE FERRULE. THE ROD IS THEN TO BE WELDED @ TO THE PLATE. THE
ELASTOMERIC PAD IS THEN BONDED TO THE PLATE. THE STEEL GRATE IS THEN
PLACED AND ADJUSTED TO ITS SPECIFIC POSITION.THE METAL CLAMPS ARE
PLACED AND THE NUTS TIGHTENED. THE FIRST NUT IS JUST TO BE SNUG TIGHT.
THE SECOND NUT IS TO BE TIGHT AGAINST THE FIRST NUT TO LOCK IT IN
PLACE. AFTER A FINAL CHECK THAT THE STEEL GRATE IS STILL N ITS
SPECIFIED POSITION, THE METAL CLAMPING PLATE IS THEN WELDED @ TO
THE FRAME OF THE STEEL GRATE. ALL WELDING SHALL BE DONE AT THE
PLACE OF THE FABRICATION. IF STEEL GRATE AND CONCRETE FRAME ARE
SHIPPED SEPARATELY, THEY SHALL BE MATCH MARKED.

2. ALTERNATE: USE OF J-BOLT.

Vo x 8l x 8/, PLATE WITH ¥4" DIA. A307 J-BOLT D AND STUDS

ATTACHED IS TO BE CAST IN THE CONCRETE FRAME. THE J-BOLT IS TO BE
WELDED TO BOTH FACES OF THE PLATE @ . THE ELASTOMERIC PAD IS BONDED

TO THE PLATE. THE STEEL GRATE IS PLACED AND ADJUSTED TO ITS SPECIFIED
POSITION. THE METAL CLAMPS ARE PLACED AND THE NUTS TIGHTENED. THE FIRST
NUT IS JUST TO BE SNUG TIGHT. THE SECOND NUT IS TO BE TIGHT AGAINST THE
FIRST NUT TO LOCK IT IN PLACE. AFTER A FINAL CHECK THAT THE STEEL GRATE
IS IN ITS SPECIFIED POSITION, THE METAL CLAMPING PLATE IS WELDED @

TO THE FRAME OF THE STEEL GRATE. ALL WELDING SHALL BE DONE AT THE PLACE
OF FABRICATION. IF STEEL GRATE AND CONCRETE FRAME ARE SHIPPED SEPARATELY,
THEY SHALL BE MATCH MARKED.

[

. PRECAST CONCRETE SHALL REACH Fc'= 4500 PSIAT 28 DAYS. ALL OTHER

CONCRETE SHALL BE CLASS A OR AA.

iy 3y 7
10 Gage Post

54" Dia. Hole

& Washers

174"x Y6 " Flat
Crossarm

/4" Dia. Wire Lug

DETAL F

/2" Dia. 5" Bolt w/Nut

C40510

BAR BENDING DETAILS

Bottom of
Steel Plate

ok SHEET 3 OF 4
r 4‘/2“ Dia. NEVADA DEPARTMENT OF TRANSPORTATION
No. 4 BAR
Continuous PRECAST CATTLE GUARD
J-BOLT ALTERNATIVE
Signed Original On File |R-716.2 (617)
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STRUCTURAL STEEL
NOTES: UNIT ITEM REQ'D | LENGTH WT. LBS.
TYPICAL CATTLE GUARD INSTALLATION o
1. PRECAST CONCRETE SHALL REACH Fc'= 4500 PS|
ON CROWNED ROADWAYS AT 28 DAYS. ALL OTHER CONCRETE SHALL BE SHORT END TS3' x 3" x Yo" 12 56" 678
CLASS A OR AA, we x18 4 7 504
L2" x 2% x p" 2 0'=5l/,m 3
Road
? oadway 2. MATERIAL LIST IS FOR INFORMATION ONLY. L2 x 2% x g 2 5 38
2%, 2%, L 2" x 2" x a" 2 5‘*6‘/2“ 35
Standard &' g || B | Stendard & %" DIA. STUD 12 0'—4" 2
S or & Unit As Beveled | eveed 8 Unit As ANCHOR ASSY. 8 | o %0
End Unit Required i Required 3" x 4" PLATE 2 13" 73
‘ 1423
Beveled Lt. End Beveled Rt. End " " 30 [ERTE /AT
T INTERMEDIATE TS3" x 3" x Y 12 7' -1, 984
0.06 Ft.or 0.72 In. 0.06 Ft.or 0.72 In. S W8 18 5 7 630
Bent Plate ¥g" x 9/2" Lo20x 20 x Vgt 4 5
InstallUsing an Even Number of Units as Shown L2"x 2" x /" 4 10z
Above and Indicated in the Table Below %" DIA. STUD 14 2
: ANCHOR ASSY. 10 n3
o ¥" x 4" PLATE 2 73
1910
UNITS FOR ROADWAY CROWNED AT ‘\\\\\47 STANDARD END | TS3" x 3" x ¥g" 12 7'-6" 925
| %" Dia.x4" Studs Welded @ 24" W x18 5 7 630
LENGTH G ; ; L2 x 2" x V" 2 0'-5Y5" 3
WIDTH OF | LENGTH OF | 8 FT. UNITS | 8 FT.UNITS | LENGTH | gevinp : Alt @ 12" Each Side N W e
ROADWAY | END UNITS BEVELED STANDARD | SUPPLIED |orioi pER L2"x 2" x '/ 2 8' 51
L 2" x 2" x '/a" 2 7'-8Y/," 48
- - %" DIA. STUD 14 0-4" 2
24! 2ee 2 28 2 ANCHOR ASSY. 0 | n3
26! zes 2 28 v o %" x 4" PLATE 2 713" 73
28! 206 2 28' o' 1845
30 2es 2 32! 1
52 208 > 32 o ALTERNATE ARMOR DETAIL,
34 2 e6 2 2 44 5 This DetailMay be Substituted for The 2"x 2"x /4 REINFORCING STEEL AND CONCRETE
36 20 6 2 2 44 4 Armor Angles at The Contractors Option.
38! 2 @6 2 2 44! 3 UNIT NO. REQ'D| BAR MARK| WT.LBS. | CONCRETE
40' 2 e 6 2 2 44! 2
42 206 5 > 440 " SHORT END 7 4078 36 168 C.Y.
44 2 e 6 2 2 ' 10 4058 38
44" 0 8 4014 7
46' 2 e 8 2 2 48' 1 6 €3022 5
48' 2 @8 2 2 48' o' 12 C40510 47
50' 2 @ 6 2 4 60" 5' 6 C4030 12
52' 206 2 4 60’ 4! 145
54! 2 @6 2 4 80’ 3 HARDWARE
56’ 2@ 6 2 4 80" Al INTERMEDIATE 8 4078 92 1.76 C.Y.
58" 206 2 4 80" T LOCATION ITEM NO.REQD | SIZE | LENGTH 12 €3022 10
60 2 e 6 2 4 50’ a
WINGS BOLTS 4 /2" 8" ¢ (14030 wég
BOLTS 6 Y“ 4"
PER UNIT | BOLTS 8 4 5 STANDARD END| 17 4078 87 2.1C.Y.
CONNECTION | WASHERS 36 Ty " - 8 4014 7
NUTS 18 78 - 6 €3022 5
BOLTS 2 V" 18" 16 C40510 62
WASHERS 4 5 " - 6 C4030 12
NUTS 2 7" - 73
MATERIAL LIST FOR WINGS
E] — Limits of Excavation & Granular Backfill ITEM REQD Size LENGTH WT. LBS.
3/ 3/ 1 —10 3/,
4" Plantmix Bituminous Surface FLAT CROSSARMS 2 17a"xs 11074 4
FLAT CROSSARMS 2 1¥a"x¥e " 2'=9l/5" 6
Existing ‘ Precast Cattle Guard ) Existing FLAT CROSSARMS 2 13a" %Y " 3'-8l/," 8
Surface Surface BRACES 2 2"'x2"'x10° GA - 3% 1
BRACES 2 2"'x2"x10 GA 2'— 7/ 23
. . BRACES 2 2'x2'"x10 GA 31" 38
oY 2
(T T (T CT T T OT T TITTIT T Y BRACES 5 29210 GA A 45
N wax1g Y END BARRIER 4 2'x2"x10 GA 6'- 29" 107
BARRIER PLATES 2 2" %2V "X/ 0'-5" 1
B BARRIER ANGLES 4 22"x 22 "x/a" 0'-10" 14
" UPRIGHT POSTS 2 3'x3"x ¥ " 7' 96

METHOD OF PATCHING AT PRECAST CATTLE GUARDS

SHEET 4 OF 4

NEVADA DEPARTMENT OF TRANSPORTATION

PRECAST CATTLE GUARD

Signed Original On File |R-7 6.3
CHIEF_ROAD DESIGN ENGR. |

(617)
5/09|
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Single Unit W=12', 14, or 16"
Double Unit W=24', 28", or 32'
e e ‘ "
B
. ‘j } F—*7 see petais
e e o i | T —+ € Unit Weld Plate to Brace s
i[j i 'T - ‘X | n Typ Hsorizonz}o\st‘r/ut
| 3 135" 14" Vs
: L/5 L/5 Diagonal Brace g 3 yp Welded To Brace
< ‘ 21y 2y %BHL
PLAN |
5\ "
FOUNDATION 4 T
DAY TT TT 1T 11 17
¥4"x 12" Anchor Bolt With 2" Projection, 23" 3"x %'x 3"L
| Adjust to Accommodate Grid 5
f Hook % Hook \‘ F
;—‘\ T T T
- " :\‘ | ‘\: " _
© s \‘} s }‘\ o .
S ] X i y
"T B o] . D € Unit
" Q 6— No. 4 Bars E‘F,,J
4010 @ 1/-6 See Section A-A 4020 @ 1/-6"
ELEVATION
FOUNDATION
g
{ -
Hookﬁﬁ —72;
on | "x12" Anchor Bolt
| "ﬁv/fit%)v( 2" p”rijﬁéﬁo‘%
, [ | R VAV
_ | g = i / :
® < No.4 Bars
& .
4020 @ 1'-6"
4010 @ 1-6"
© ‘ o - -—¢ ‘9/5”D\'0. Hole For ’_.J/B”
*2‘;. — Tl 2 x -B. ‘/5”—-—‘
& =g l Left—RailPanell | |Right-Rail Panel
I
See Detail G ‘
SECTION A-A

SECTION F—F —HPp— Bolt Panels Using the

Same Holes and” Bolts
for Wing Connections
fovood\a N

CONNECTION FOR MULTIPLE

INSTALLATION
Recess, in "452
Concrete Al
96 "Dia. Hole For
. %" Bent Brace ” V2" x 2" MB.
/5" Dia. Steel _ Cut One Leg 3" 1
2% 2" M.B.
C8x13.7 End Beam SHEET 10F 2
", NEVADA DEPARTMENT OF TRANSPORTATION
SDE view ~ END VIEW END VIEW SIDE VIEW STEEL CATTLE GUARD
v GRID AND WINGS
DETAIL B & CATTLE GUARD
DETAL G FOUNDATION (BLM)
Signed Original On File [R-7.1.9 (617)
CHIEF_ROAD DESIGN ENGR. [V "0/ g5 [ Vo0, g




16-d

on

Rail Cold Formed ASTM

A 242 SteelPlate 7 Gage

Torque Strap
See Note 8

)
L
& T.S. 3"x 2"x 0.1875" Cold—Formed
30 Structural Steel Tubing ASTM A 500 Grade B
ALTERNATE RAIL
When Using Alternate Rail, Use
15 Rails Evenly Spaced
74
% — Limits of Backfill
Roadbed 8' Roadbed
See Note 5 Cattle Guard Frame & Grate See Note 3
@
2
5
>
5
Precast Concrete Footings *
BACKFILL DETAIL
NOTES:

. PRECAST CONCRETE SHALL REACH Fc¢'= 4500 PSIAT 28 DAYS. ALL
OTHER CONCRETE SHALL BE CLASS A OR AA.

N

. STANDARD NUTS & WASHERS SHALL BE FURNISHED WITH EACH
FOUNDATION UNIT INCLUDING ANCHOR ANGLES. WELD OR BOLT ANCHOR
ANGLES TO CATTLE GUARD.

w

. ON EARTH-SURFACED ROADS, SET TOP OF CATTLE GUARD EIGHT INCHES
ABOVE SUBGRADE UNLESS PLANS OR STAKES INDICATE ANOTHER
ELEVATION. TAPER FILL BACK FROM CATTLE GUARD APPROX. 50'IN
BOTH DIRECTIONS.

IS

- NO. 4 REINFORCEMENT MAY BE SPLICED WITH 24" LAP UNLESS
PROHIBITED.

w

. SEE PROJECT PLANS FOR WIDTH (W).

=

. BOLTS ARE TO BE SUPPLIED WITH STANDARD NUTS AND WASHERS.

~

RAILS SHALL BE PLACED ADJACENT TO THE HEADER PLATES.

o

.PROVIDE FOUR 7'10" x 2" x /4" TORQUE BARS EQUALLY SPACED,
WELDED BY ¥g" FILLET WELDS PERPENDICULAR TO THE TOP OF THE
RAILS WHEN ALTERNATE RECTANGULAR TUBE RAILS ARE PROVIDED.

©

. STEEL FOR COMPONENTS SHALL BE ASTM A 36, UNLESS INDICATED
OTHERWISE ON THE DRAWING.

10. DESIGN LOADING OF GRID SHALL CONFORM TO AASHTO H-20.

@Typ;/—a%

For Anchor Bolts

Single Unit W= 12',14"' or 16'

Double Unit W= 24', 28'or 32'
Intermediate Support Beanté

I I
I 1/ |
4" Header Plate
i ] = ;

|—>—O

14 Rails Equally Spaced

8'Out To Out of Header Plates

¢ 1" Dia. Hole

] -

B

€ 1" Dia. Hole

y

3 Hlx 3L

/4" Header Plate
For Anchor Bolts

PLAN
GRID

CBx13.75 End Beam
Weld to Header Plates

Beam W8x15, Weld to Header Plotes S

Weld to Header Plate

LT 11

3'%x3'"x ¥%"x3"L Weld to Header Plate

SECTION C-C

@We\d Rails to Intermediate and
End Beams At Junctures
* — Spacing For W=12'is 1'-6"
W=14'is 1'-6 2/3"

W=16"is 1-8 Vg"

SIDE VIEW
DETAIL D
ESTIMATED QUANTITIES FOR FOUNDATION
DESCRIPTION QUANTITIES
UNIT_WIDTHS % ® 24 28 32
CONCRETE 2.2 CY.| 2.5 CY.| 38 C.Y. | 4.4 C.Y. | 5.0 C.v.
#4 REINFORCING STEEL | 276 LF.| 311LF. | 471LF. | 543 LF.| 624 LF.

SIDE VIEW

A

SHEET 2 OF 2

NEVADA DEPARTMENT OF TRANSPORTATION

STEEL CATTLE GUARD
GRID AND WINGS
& CATTLE GUARD
FOUNDATION (BLM)

Signed Original On File |R-719.1 (617)

CHIEF ROAD DESIGN ENGR. | 1/95 5/09]
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Guardrail-Bridge rail Connector

Galvanized Guardrail (Triple Corrugations) 37'- 8"
Wood SteelPost iti
_ Terminal Nested Beams o0d or sleelrosts Trgnsition Bid Item Guardrail Terminal (Tangential) Each — See Note 9
Connector See Detall N & Note 5 See Note 6|
Hinge Point
A /
I i i i i i i i B B

B i
| ©) —eor Contract Plans —| ]]4
Standard Line Posts|
TANGENT END TREATMENT

@On Retrofit Installation Paving is Optional. On New
Construction Paving is Required. See R-8.2.1

Guardrail-Bridge rail Connector

Galvanized Guardrail (Triple Corrugations) 37'-6" )
] Wood or SteelPosts Transition ‘
,_Terminal Nested Beams Panel Bid Item Guardrail Terminal (Flared) Each — See Note 7
Connector See Detail N & Note 5 Hinge Point See Note 6| !
A—— pd
o o < - - - I | i R i R i B i
A }———f £.0.P. Normal E.O.P. Varies — See Contract Plans
FLARED END TREATMENT
AL 3/4“
3/4\\ 3 3/4\\
6-3" 3‘4\/25‘4\/2“ 21— 1/2 5‘,1/25‘ ATt 6-3" 6-3" 6'-3" 6-3" 6—3" 61-3" 376"

i i R T
5 !

; ‘ ‘
| i

=
T

‘HH
i

\ |
7777777777777777777 34‘4;44;4\4;4‘4;44;4‘4; -l . —~L . L L - L -l -l -l -l -l -l L L L L J\L LL b
TYPICAL GUARDRAIL INSTALLATION | Cusrdrall £nd Termina Clared) |
NOTES:
1. FOR DETAILS AND DIMENSIONS NOT SHOWN SEE SHEETS 9. WHEN GUARDRAIL IS PLACED AT NORMAL EDGE OF PAVEMENT, THE
R-8.1.2 THRU R-8.4.3. TANGENT END TREATMENT SHALL BE FLARED @ 50:1 TAPER TO GET
HEAD PIECE CLEAR OF EDGE OF PAVEMENT.
2. SEE SHEET T-35.3.1FOR SPECIAL GUARDRAIL TERMINAL
END FOR RAILROAD CROSSING. 10. APPROACH GUARDRAIL TERMINALS SHALL BE "NCHRP 350", FHWA,
AND NDOT APPROVED.
3. SEE SHEET R-8.2.2 FOR TRAILING END ANCHOR.

1. A REFLECTORIZED OBJECT MARKER SHALL BE INSTALLED ON THE

Varies — See Contract Plans

4. MINIMUM_INST ALLATION: IMPACT HEAD OF THE APPROVED "350" TERMINAL PER MANUFACTURERS
GUARDRAIL -BRIDGE RAIL CONNECTOR - 14'~4%," RECOMMENDATIONS.
Normal Edge NESTED BEAM SECTION 126"
of Pavernant THRIE BEAM SECTION ~ 2 12. ALL WOOD/STEEL POSTS SHALL BE STAMPED WITH THE LENGTH ON OR
DETAL N TRANSITION PANEL - 6-3 NEAR THE TOP SURFACE IN A CONSPICUOUS PLACE. THE STAMPED
APPROVED "350" TERMINAL - 37-g" LETTERING SHALL BE 12" HIGH AND !/4"" DEEP FOR WOOD AND /4" TO
NESTED BEAMS 8317, %" IN_HEIGHT FOR STEEL. IF THE LETTERING IS DISTURBING
DURING INSTALLATION T SHALL BE RE-STAMPED.
Hnge o ANY OTHER VARIATION THAT REDUCES THE MINIMUM LENGTH
Point ee SHALL REQURE APPROVAL OF THE CHIEF ROAD DESIGN ENGINEER.
Note 8 Roadway
N Cross Slope 5.NO DIRECT PAYMENT FOR THE ADDITIONAL GUARDRAIL PANEL.
Shoulder Dike 6 THE LENGTH OF THE TRANSITION PANEL (6'-3") SHALL BE
(R=1.4.D) ADDED TO THE ESTIMATED LENGTH OF THE THREE BEAM
GUARDRAIL, SEE SHEET R-8.4.1. NEVADA DEPARTMENT OF TRANSPORTATION
Wood Post Shown.
For SteelPost, 7.FOR GRADING DETALS NOT SHOWN, SEE SHEET R—8.2.1.
See Sheet R-8.4.1 FOR OTHER APPROVED "350" TERMINALS NOT SHOWN,
REFER TO MANUFACTURERS DRAWINGS. TYPICAL GUARDRAIL
SECTION A-A 8. ON_RETROFIT INSTALLATIONS IF MINIMUM CANNOT BE MET AND INSTALLATION

THE DISTANCE BETWEEN BACK OF POST AND HINGE POINT IS
LESS THAN 2', THE POST SHALL BE LENGTHENED 1'MIN.

Signed Original On File [R-8.1.1 (618)

CHIEF_ROAD DESIGN ENGR. |20 "P/8a [ - o0/ oo
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Bridge Structure or

NormalEdge of Pavement

31'=3" Min. See Note 4

Crash Cushion or

Tangent End Treatment

(Bi—directional)

Varies 13'-1" to 40'-1"

Edge TravellLane

Concrete Barrier Rail

Varies

10" Min.

A

6'=3" Min. _| B —=

Pla

ui%ﬁ%

%E FEHE
Bridge Structure or 1 ,‘V =
' i A B Min.
Concrete Barrier Rail Vo
° <
» Hinge Point g,ﬁ%
ol =Z
& c|
—~— Recoverable Slope ——— =8 © See Note 5
©n

Bridge Structu

By

Qutside Clear Zone
See Note 9

NormalEdge of Pavement

NormalEdge of Pavement

re or 31'=-3" Min. See Note 4

Edge of TravellLane

37'-6" Flared End Treatment

Concrete Barr

Bridge Structu

ier Rail

See Note 2

re or

Concrete Barrier Rail

Varies — See

Hinge Point

See Note 7

Trailing End Anchor

A ———— See Note 3

%

See Note 1

—~——Recoverable Slope —

Contract Plans — Varies — ¢

| Normal Edge
of Pavement

Hinge Point

Roadway

NormalEdge of Pavement

ontract Plans —

| Normal Edge
of Pavement

Roadway

—~— Cross Slope

Shoulder Dike
(R-1.4.1

See Note 7

SECTION A-A

—~— Cross Slope

Shoulder Dike
(R-1.4.1)
SECTION B-B

NOTES:

1. FOR END TREATMENTS NOT SHOWN, REFER TQ
MANUFACTURER'S DRAWINGS.

N

. SHOULDER DIKES, DOWN DRAIN, AND CURBS ARE NOT TO BE
INSTALLED IN THESE AREAS.

w

. SEE SHEET R-8.2.2 FOR DETAILS NOT SHOWN.

>

GALVANIZED GUARDRAIL (TRIPLE CORRUGATIONS):
SEE SHEET R-8.4.1 AND R—-8.4.1.1.

o

CRASH CUSHION OR TANGENT END TREATMENT
(BI-DIRECTIONAL) CAN BE FLARED AT 50:1 TAPER.

. RECOVERABLE SLOPES REQUIRED BEHIND GATING PORTION
OF END TREATMENT OR CRASH CUSHION.

o}

~

ON RETROFIT INSTALLATIONS WHEN DISTANCE BETWEEN
BACK OF POST AND HINGE POINT IS LESS THAN 2,
THE POST SHALL BE LENGTHENED 1" MINIMUM.

. GUARDRAIL HEIGHTS ON STAGE CONSTRUCTION PROJECTS
SHALL BE GOVERNED BY FINAL SURFACING HEIGHT.

o

©

. REFERENCE: AASHTO ROADSIDE DESIGN GUIDE,
CURRENT EDITION.

10. CLEAR ZONE SHOULD BE BASED ON DESIGN YEAR TRAFFIC
VOLUMES.

11. RECOVERABLE SLOPES ARE 4:1OR FLATTER.

ntract Plans

LEGEND:

— PAVED AREAS

|_Outside
Clear Zone
See Note 9
See Note 3
Edge Travellane ~ — 25' Min. Hazard Area —
- i i (Varies) o
Hinge Point
A\
Varies - ntract Plans B!
See Note 2 A Normal Edge of Pavement
Design Flare
Speed Rate
(MPH)
75 1e:1
70 151
60 1341
50 1
40 91
30 Zall NEVADA DEPARTMENT OF TRANSPORTATION
TYPICAL GUARDRAIL
GUARDRAIL

FLARE RATES

INSTALLATION

Signed Original On File | R-8.1.2 (618)

CHIEF_ROAD DESIGN ENGR. |20 "7 /06 - >0/ 0o




Bid Item—Guardrail Terminal (Tangential) Each

Bid Item—Guardrail Terminal (Flared) Each 37' - 6"

4:1 or Flatter Slope

3:1 or Flatter Slope

20"

37— 6" Guardrail
311 or Flatter Slope | 20" 411 or Flatter Slope pay fimit
4:1 or Flatter Slope 10" Min.
Table 1 Hinge Line
7 ‘ } QU
1 7 or
M. g B lg win i§ @ Ol 100 Ly,
or
T Flatter Slope s,

L Normal Edge

of Pavement

i
L 7k

(Transition Area)

Table 1

4:1 or Flatter Slope

Hinge Line

10" Min |
e
or
4 ot .
’ Min e,
. ‘ 1041
4 or
Flatter Slope
Y= %

METHOD A
GUARDRAIL TERMINAL (TANGENTIAL)

76-Y

3,

Bid Item—Guardrail Terminal (Tangential) Each 41 or Flatter Slope

37' - 6" Guardrail

3:1 or Flatter Slope | 20' 10" Min. | pay limit
4:1 or Flatter Slope
Table 1 | } Hinge Line — 6‘;70
77 a1 @) @] NN
. g = s or & 7
= "“l Flatter Slope e,
L gege 1s0 o3 Loomoesee [ Toex
Straight Taper

METHOD B

Terminal at 50:1 Straight Taper

— End 50:1 Taper

GUARDRAIL TERMINAL (TANGENTIAL)

X Min.
4 w Y
1 See Note 4
Hinge Point
—-— 5041
\oP€
C Flotel °
0! S
a \PBreakowuy Posts

And Blocks (Typ)
See Note 2

TABLE 1 SECTION

Normal Edge
of Pavement

Normal Edge of Pavement

METHOD C
GUARDRAIL TERMINAL (FLARED) (PARABOLIC)

Bid Item—Guardrail Terminal (Flared) Each 37'— 6"

4:1 or Flatter Slope

3:1 or Flatter Slope

20"

10 Mn |

4:1 or Flatter Slope

I
(Transition Area) ‘
|

Hinge Line

6:
or F/O tte
,

1041
or
Flatter Slope

Normal Edge of Pavement

METHOD D
GUARDRAIL TERMINAL (FLARED) (STRAIGHT)

NOTES:

1. FOR TYPICAL GUARDRAIL INSTALLATION, SEE SHEET R-8.1.1.

2. FOR DETAILS NOT SHOWN, INCLUDING HEIGHTS OF POSTS FOR SOIL TUBE INSTALLATION ON
POSTS@AND@,SEE MANUFACTURER'S DRAWINGS.

&

~

LEGEND:

TABLE 1
Terminal Ends W (Flare) X (Widening)
Method A =3/ 7'=3/4"
1-3!/," 5'-3/4" to
Method B 51-gl/,"
1=3Y/a" to 7'=3/4" to
Method C 21-gl/," 8'-9l/,"
1-3V/4" to 7'=3V/4" to
Method D M IUAL 9—11l/g"
* Varies — See Contract Plans

. APPROACH AND TRAILING END GUARDRAIL TERMINALS SHALL BE "NCHRP REPORT 350" TEST
LEVEL 3 (TL-3), FHWA, AND NEVADA DOT APPROVED.

LUW'IS TO THE CENTER OF POST, EXCLUDING POSTS@AND@, USE TABLE 1FOR BREAKAWAY
POSTS WITH BLOCKS, EXCLUDING POSTS (1) AND (2) .

v
2 PAVED AREAS

NEVADA DEPARTMENT OF TRANSPORTATION

GUARDRAIL TERMINALS
GRADING PLAN

Signed Original On File [R-8.2.1 (618)

CHIEF_ROAD DESIGN ENGR. [°0 "oy e8] - >0/ oo
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Wood or Steel Post
(See Sheet R-8.4.1)

Assembly Details on this Drawing [ I |

R‘See Anchor Plate & Cable "
m

He—

/73/4” Cable /1‘/4” g Rod

I Pay Limit For Trailing End Anchor

=
7% " (%

Grip=Thickness of Eye on Anchor Rods +/3"

-

Galvanized Guardrail (Triple Corrugation)

[ SteelPost

Clevis & 13" Dia. H.S. Bolt

CLEVIS AN

| 63" | 63" )

5i_gn

I’on Front Face (8 Total) |

1
%' @ Machine Bolts W/Washers

Galvanized Guardrail

— J— — (Triple Corrugation)
T = =
: : ol : al : o1
I 1 I
: : o' : o ! : 0! Secure Cable Loop
! v ! ! w/ 4—Cable Clips
. . : == . See Detail A c
— — = -~ =
See Anchor Plate & Cab\e\i D‘c - g
N Assembly Details on This Drowmg Mm NG
1%
- - Wood or SteelPost : f > [ S
[ T (See Sheet R—8.4.1) ]
1 1
1/4" @ x4'=6" Galv. Rod W/
ELE\/ATlON Welded or Drop Forged Eye
2" Min.
Cover |
P
+1
U-Bolt Chp Spacing 2-No.8 Bars As Shown— | B
e 4l/," Ctrs. A4019
3 N E A,
‘ T =) 4-A4019 Bars Eq. Spa
U-Bolts Clip on Short End of Cable
and Tighten to 50 Ft.-Lb.
See Note 3
6 R /2" x 5" x 5" Center. o .
1%e"" Dia. Hole For Rod - R /2" x 5" x 5" Center 2

1%e" Dia. Hole For Rod
1/4" Dia. Galv. Rod

‘/4“ Dia. Galv. Rod7
{a)

Hex. Head Nut

K@cm\e Anchor Assembly]

EW/Q“ Eye \

/4" 8 x4'-6" Galv. Rod
No. 8 Bars

1'=6" Min. Dia.
Concrete Anchor

SINGLE ANCHOR

1'=6" Min. Dia.
Concrete Anchor

No. 8 Bar No. 8 Bar

OPTIONAL ANCHOR ROD END DETAILS

Single Anchors Only

Galv. Rod & To Caincide
w/ Axis of Anchor Cable

DETAIL B
CABLE ANCHOR ASSEMBLY STEEL POST GUARD RAIL

o

See Note 3

31x2%"x1/2"Plate With

ys”D\o Hole
\

o~
e
[REREYG

1" Dia. Stud

2 Hex Nuts
for 1" Stud

%''x3"x2!/4" End
Plate w/1/g" Dia. Hole

¢ Triple
Corrugation

5 o x 11"
Hex Head Bolt,

= Nut, And
<11 Washer (8 Req.)

v
ANCHOR PLATE DETAILS
NOTES:
1. ANCHOR CABLE TO BE PARALLEL TO GUARD RAIL FOR STRAIGHT RUNS OF RAIL

ANCHOR CABLE MAY HAVE ANGLE POINT AT ANCHOR PLATE IS GUARD RAIL IS CURVED.

2. ANCHOR ROD HOOKS TO BE IN CONTACT WITH ANCHOR REINFORCEMENT WHEN
CONCRETE IS PLACED. WIRE TIES MAY BE USED TO POSITION ANCHOR RODS.

3. CABLE CLIP CONNECTION (DETAIL A) OR CLEVIS AND BOLT CONNECTION (DETAIL B) TO

BE USED WITH WOOD POST GUARD RAILING INSTALLATION. FOR STEEL POST GUARD

RAIL INSTALLATIONS, CLEVIS AND BOLT CONNECTION (DETAL B) IS TO BE USED. OTHER
ALTERNATIVES FOR ATTACHING CABLE TO ANCHOR ROD MUST BE APPROVED BY THE

ENGINEER.

4. FOR TRA\UNG END ANCHOR CONCEPT, REFER TO PLAN VIEW SHOWN ON SHEETS R-8.1.2

AND R-8.3
5. CONCRETE SHALL BE CLASS A OR AA.

6. THE TRAILING END ANCHOR SHALL BE INSTALLED OUTSIDE THE CLEAR ZONE FOR

OPPOSING TRAFFIC.

7. CABLE SHALL BE RESTRAINED FROM MOVING DURING TIGHTENING.

Cable to be Swage Cormected\
nognognoanconcoagED: | }

1
¥4" Dia.(6x19) Galvanized Cab\e/

CABLE ASSEMBLY DETAILS

NEVADA DEPARTMENT OF TRANSPORTATION

TRAILING END ANCHOR

Signed Original On File | R-8.2.2
Pl
CHIEF_ROAD DESIGN ENGR. 7/96

(618)
6/04]
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Wex15x3'- 10" 34"
30
SteelPost ] — %
Pay Limit
for 1"Min. Cover N
Guardrail Pay Limit for End Anchor Over Top of Post 78 = 1 7
Holes ‘ 7, 1/
" 3 T
Anchor Rail Washer Back—up Plate I % i /e i %
B FZ 3“/x " Min. Plate s See DetalC "
3" | =3 Railing splicing . "
I bolts(4) E‘ow\ . 174" @ @ 7/5
| 30 VYA emen ~ \ 8"
I f i I f i 13,x 7'x Va a1
] N = = Plate Washer 11/4" Holes
! ! ;
< ‘:_—,_o%/ﬁ =T — See DetailB
e 5 === A DETAIL A
T "
! ! g 8 B B i " » \DETAIL B
| | @O il | SteelPost i 43%" 340 4% /a" Plate Washer
| | © 4 # 4 See Detail A Holes | |
I I E‘\‘ [ <7‘ ! !
e FO——1+—C
’L ’L . "ol 1/g" Nominal t t
4 | Thickness. Same ) ) B
4 Shape as Rail [==Ni==) ™
ELE\/ATION T Element Section —_~ -
2" 16" Min.
Diameter Yy x 2" | N O
6'x8"x6" 2" Bolt Slot c
Wood Post(Shown) :S Bﬁ\tt, N Buried End Anchor T?pc N
or ex Nut, (S El ti View) of Ly
WBXB.5 or W6x9x6'~8" Cut Washer(4) DETALL C e Hevation Tew
Steel Post Back—up Plate, For Use Between
See Note 3 Back—up Plate,(2) Guard Railand SteelPost
[ See DetailC
P - -
v . Ditch Flowline
Rail Element
Varies (See Contract) Normal Edge
W_BEAM INSTALLAT'ON SECT'ON A A of Pavement <J
C
1'=9" Min.
THRIE BEAM INSTALLATION ]
WBx15x4'—6" 3 SN
3 73 /\/N
boy Limit Steel Post = % \//\///)\é
ay Limi i Y
for o 1" Min. Cover 1/ (Not St 4ThMm'44) \//\\\
Guardrail Pay Limit for End Anchor Over Top of Post Hg\es o eeper an 4:
~
Anchor Reil Washer (2) Bock-up Plate
140 % 37 x Yg " Min. Plate See Detail
3 ‘ gi_3 \ _
‘ / Railing splicing N SECT|ON C C
/ bolts (4) Rail W-Beam Shown
| —r | Element
f t 1% 7% Ve
I I Plate Washer
T T See Detail B NOTES:
: : 1. CONCRETE SHALL BE CLASS A OR AA.
‘ I I ‘ 2. ALL HARDWARE TO BE GALVANIZED.
! e
% S~ W6x15x4'—6" 3. FOR GUARDRAIL DETAILS NOT SHOWN, REFER TO SHEET
‘ ‘ oo™ el SteelPost DETAIL D R-8.5.1(W-BEAM) OR R-8.4.1, R-8.4.1.1(THRIE BEAM).
RS % st o | See Detald 4. BACKFILL ACCORDING TO SECTION 207.
= [ <
o | oa
. "o
. 12"
ELEVATION L
U 4 Iy x 2 o 3
4" x 2/2 3/ o
i Bolt Siot ot oles
NGl 2" 1'=6" Min. : 4 4%
6"x8"x6 TDiameter o
Wood Post(Shown) iy o0 =
WexB.5 OGVB 9k -8 HS Bolt, Hex Nut, _
x8.0 or XIXO & Cut Washer (4) N H
Steel Post § <
See Note 3 Back-up Plate,(2) . Ve Nomindl NEVADA DEPARTMENT OF TRANSPORTATION
See DetailF 2 % Thickness. Same
© :
Rail Element Shape as Rail

SECTION B-B

DETAL F

Back—up Plate, For Use Between

Guard Railand SteelP

BURIED END ANCHOR
W-BEAM & THRIE BEAM

Element Section

ost Signed Original On File |R-B.2.3

CHIEF_ROAD DESIGN ENGR. ["°" '™105

(618)
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Table A
. Clear Area Bid Item
Radius g;?bg[r)s(i; L W Guardrail Barrier Rail Connector
. —or—
8- 6" 3 25' 15’ State Highway Guardrail Bridge Rail Connector
17' 6 30" 15! Bid Item
25'- 6" 40" 20" Galvanized Guardrail (Triple Corr.)
35' 1 50' 20'
Transition . .
. eM Guardrail | Galvanized Guardrail |
{0 6-3" | | \
See Design Criteria Note C *@ 4 E E & g 8 %L:ﬁj
L _point B Bridge End
— See Note 3
o
T
Radius See Structure List < Bid Item Guardrail Terminal
See Table A o (Flared or Tangential, Flared shown)
e}
K |
@
oy
2
—Clear Area-— =
L (S Table A) "
ee fable 3/4” Dia. k 5 ‘
Hole Iy
;\“ D S‘t/““\
= ee
o 4 I Plate
oY, 1/
Min. Min.
wx £C
= 3 Spaces @ 6'- 3" 0.C.
a g IDENTIFICATION
Fa POINT A i PLATE DETAIL
1 Space Min. See Note 5
6'- 3" O.C.
= Bid Item
Anchor Terminal
(See Note 6)

Bid Item Guardrail Terminal
(Flared or Tangential, Flared shown)

Note 3

¥4" Hole With Snug Fitting

Insert,¥%" D, 7!/2" Long

" <<— CRT Post
6" 1 n
Bolt 7 7W11/52her
._/‘/—.
SECTION A-A

A. DESIGN CRITERIA IS FROM A FHWA TECHNICAL ADVISORY T 5040.32, DATED APRIL 13,1992 CALLED "CURVED W-BEAM GUARDRAIL

B. THIS INSTALLATION IS ACCEPTABLE FOR LOWER SPEED (UP TO AND EQUAL TO 50 mph), LOW-VOLUME THROUGH ROADWAYS
INTERSECTED BY LOW-SPEED, LOW-VOLUME CROSS ROADS AND/OR DRIVEWAYS.

A FLAT APPROACH TO THE CURVED GUARDRAL INSTALLATION IS NECESSARY TO ENSURE PROPER PERFORMANCE OF THE SYSTEM.

THE CROSS SLOPE SHOULD NOT EXCEED 15:1. WHEN ADJACENT TO A SUPERELEVATED SECTION ON THE MAINLINE, AN ANALYSIS SHOULD
BE PERFORMED TO EVALUATE THE POTENTIAL FOR VAULTING OF AN ERRANT VEHICLE.

IN' TABLE A, RADIIARE NOT TO BE INTERPOLATED NOR EXTRAPOLATED. THIS INSTALLATION IS BASED ON INTERSECTION ANGLES

o

o ™ m o

T

INSTALLATIONS AT MINOR ROADWAY INTERSECTIONS".

NEAR 90 DEGREES.
CURVED NOSE AREA.

NOSE AREA.

USE 1/2"" WASHERS ON BACKSIDE OF CRT.

FREE OF FIXED OBJECTS. FOR EMBANKMENT SLOPES THE HINGE POINT

SHOULD BE GREATER THAN 2'BEHIND THE BACK OF POSTS. EMBANKMENT

SLOPES WILL BE FLATTER THAN OR EQUAL TO A 2:1 MAXIMUM.
THE CLEAR AREA SHOULD BE KEPT FREE OF PEDESTRIAN WALKWAYS,

. USE THE ANCHOR TERMINAL WITH LOW-SPEED, LOW-VOLUME FACILITIES WITH

A STOP CONDITION ON CROSS ROAD OR APPROACH.

.FOR THE 8'-6" FOOT RADIUS LAYOUT, THE GUARDRAIL PANEL IS NOT BOLTED TO THE ONE CRT POST AT THE CENTER OF THE
FOR OTHER LAYOUTS USING LARGER RADIUP TO 35', THE GUARDRAIL PANEL IS BOLTED TO THE CRT POSTS IN THE CURVED

ON CRT POSTS WITHIN THE ARC LENGTH, USE %s'" DIAMETER BOLTS. EACH
CRT POST WILL HAVE %" HOLE WITH A SNUG FITTING INSERT, 34" ID x 7'/2" LONG.

. CLEAR AREA SIZES ARE SHOWN IN TABLE A. THE CLEAR AREA MUST BE KEPT

. USE OF THIS DETAIL REQUIRES CHIEF ROADWAY DESICN
ENGINEER APPROVAL. THIS INSTALLATION IS INTENDED
FOR THE LEADING SIDE TO A BRIDGE END , ESPECIALLY
WHERE INADEQUATE ROOM IS AVAILABLE TO INSTALL
OTHER STANDARD INSTALLATIONS OF GUARDRAIL-BRIDGE
RAIL CONNECTORS, GUARDRAIL AND GUARDRAIL TERMINALS
(FLARED) OR GUARDRAIL TERMINAL (TANGENTIAL) DUE
TO A NEARBY CROSSROAD OR APPROACH.

N

. SEE CONTRACT STRUCTURE LIST AND STANDARD PLANS
FOR TRANSITION AND TERMINAL CONNECTOR TYPE.

w

. THE SLOPE FROM THE EDGE OF THE SHOULDER INTO THE
FACE OF THE GUARDRAL SHOULD BE 10:1 OR FLATTER.
SEE SHEET R-8.2.1.

=

GUARDRAIL INSTALLATION SHALL BE W-BEAM GUARDRAIL
WITH BREAKAWAY CRT POSTS AND WITHOUT BLOCKS.
CRT(CONTROLLED RELEASE TERMINAL) TIMBER POSTS ARE
SHOWN AS ITEM "PDEO9" IN THE AASHTO-AGC-ARTBA JOINT
COMMITTEE TASK FORCE 13 REPORT "A GUIDE TO
STANDARDIZED HIGHWAY BARRIER HARDWARE:.

o

RADIUS IN FEET SHALL BE ETCHED INTO PLATE
REPLACING THE LETTERS "HH" SHOWN ON THE
IDENTIFICATION PLATE DETAIL. DIGITS SHALL BE
1/2" MINIMUM HEIGHT AND 74" MAXIMUM WIDTH.
PLATE SHALL BE GALVANIZED AFTER ETCHING.

THE GUARDRAIL IDENTIFICATION PLATE SHALL BE
MOUNTED AT THE LOWER SPLICE BOLT ON THE BACK
SIDE OF THE RAIL ELEMENT AT THE PC OF THE
GUARDRAIL RADIUS.

=2}

ANCHOR TERMINAL TO BE USED ONLY WHEN THERE IS NOT
ENOUGH ROOM TO ACCOMMODATE AN NCHRP REPORT 350
TERMINAL.

LEGEND:
J — Clear Area
X ¥ — CRT Posts, No Blocks, See Note 4.

NEVADA DEPARTMENT OF TRANSPORTATION

SPECIAL GUARDRAIL
INSTALLATION
CRT

Signed Original On File [R-8.2.4 (618)
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Guardrail Pay Limit Anchor Terminal Pay Limit

6'-3" 6'-3" Anchor Rail Washer

(19" x 3" 8 Gage Min.)
End Secton [ = =~
ou gn

191

| |
3 g
- T T
" T T Standard 2" 10 Pipe :
il Splice Bolt Slot
& ‘ ‘ @] Nets & Sleeve (27" PLAN LRV
ashers
B Plate
| | See Note 3 ETER %" Steel Plate ELEVATION
NI ) AN SNONZZSSON /W77 With 1" Dia. Hole,
‘ ‘ —See Note 4 See Note 4) W_BEAM
' L' (2) 1" Nuts_& 1 Washer END SECTION
‘ ‘ See Note 3
Anchor Post Assembly
U Sphce BOH Slot
18"
W-BEAM INSTALLATION ;
of =
o, 0 ©
ol =
|
25% ;
End Section
Guardrail Pay Limi Anchor Terminal Pay Limit PLAN
ELEVATION
63" 63" Anchor Rail Washer )
12" 16" 18" (1%" x 3" 8 Gage Min.) THRIE
Anchor
Plate END SECTION
[ = 1 i End Section
 — | -
o 4 o < < -
al | : I : e i Standard 2" ID Pipe
| [ | [ \ Sleeve (23%'" 0OD)
! ! pc! Bearing Plate .
WA 2 DI/ 1 £ (8"x %“ %" SteelPlate m
‘ ‘ With 1" Dia. Hole,
L @) 1 Nuts & Washers || See Note 4) 1. USE OF THIS DETAIL REQUIRES CHIEF ROADWAY DESIGN ENGINEER APPROVAL.
ee ote "
‘ ‘ | DT duts, & 1 Washer 2. TO BE USED ONLY WITH SPECIAL GUARDRAL INSTALLATION. SEE SHEET R-8.2.4.
Ly Wood Breakaway Post 3. OUTSIDE NUT SHALL BE TORQUED AGAINST INSIDE NUT A MINIMUM OF 100 ft—lbs.
&
(o Anchor Post Assembly 4. TOENAIL PLATE AT CORNERS WITH 10D NAILS.

THRIE BEAM INSTALLATION

B ——-——
. 16" g
N 2" 4 | 4 | 4 L2 ¥," Cable
"R N
/2"R ! =] o =) o Swage
2 Lo 7
Al — (@ + Va"
7 NN ] A © D] |
R \<r T35 L(8) %" x 15" Machine Bolts
PR s w/Hex Nut & Washer, Place 1" x 7" Stud
\ Washer on Face Side of Ral. [ To-oTsoosoosooooooocoooooooood
N ’ as Threaded Full
Length (Typ.)
— /4" Min. 2 S S S
v B~ ANCHOR CABLE
¥," Hole (8 Required)

3" x 2Y/4" x Yo" End P\ctej

NEVADA DEPARTMENT OF TRANSPORTATION

SECTION B-B ANCHOR PLATE — ELEVATION ANCHOR TERMINAL

Signed Original On File |R-8‘2.4.1 (618)
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NOTES:

2. AN APPROVED GUARDRAIL TERMINAL SHALL BE USED IF THE ONE-WAY FACILITY

IS TO BE USED AS A TWO WAY DETOUR. THE TERMINAL SHOULD BE LEFT IN PLACE

. FOR DETAILS OF TRIPLE CORRUGATION GUARDRAIL SEE SHEET R-8.4.1.

. FOR INFORMATION NOT SHOWN REFER TO THE MOST CURRENT ADOPTED AASHTO ROADSIDE

. IF GUARDRAIL SYSTEM IS NOT SATISFACTORY, USE CONCRETE BARRIER RAIL. CHECK

FOR VEHICLE ROLL ANGLE (TOP OF TALLER VEHICLES HITTING THE OBSTRUCTIONS).

E OBSTRUCTION Greater than 2'—6" 1. USE NESTED THRIE BEAM, SEE DETAL N SHEET R-8.1.1.
25' Min.
‘ 122222 Wood or Steel Posts
53"
ONCE THE DETOUR IS REMOVED.
B B By 8 B i i 3
I LFoce of Guardrail, See Note 3
4
DESIGN GUIDE.
Trailing End Anchor
R—8.2.2, See Note 2 5
Standard Installation 5

25' Min.

OBSTRUCTION 2
31y

Greater than 1'-8" to 2'-6"
Wood or Steel Posts

pzoxd
pzoxd

PRIOR APPROVAL OF THE ENGINEER.

. SPACER MATERIAL MAY BE I-BEAM, WOOD BLOCK, OR FORMED STRUCTURAL TUBING BY

FOR DETAILS OF A SPACER BLOCK SEE SHEET

R-8.4.1. SHY DISTANCE CAN BE ADJUSTED UPWARD TO FIT THE SPACER BLOCK.

i

Trailing End Anchor
R-8.2.2, See Note 2

Greater than 1'to 1'-8"

25' Min.

‘LFoce of Guardrail, See Note 3

25" Min.

]

B B 8 B g 8
\ \
I

\
|

3'=1/," Intervals Center to Center

METHOD 2

Varies |

BN

Nested Beams, See Note 1 |

OBSTRUCTION 4

Wood or Steel Posts
/‘7 3=/ intervals
| 6—3"

:

Spacer Blocks at 3'-1//5"
Intervals Center to Center

10" 10"
s 10 i

120 "

Nested Beams
See Note 1

1'-6%," Intervals Center to Center

‘ OBSTRUCTION
R % R

Wood or Steel Posts

A B8 8
| |

‘ Y
y gl Face of Guardrail
Shape Spacer } 3'=1/p" Intervals See Note 3
Blocks to Fit Center to Center 6'-3"
(See Note 6)
25' Min.
0" to 1
See Note 6

MEREE

Trailing End Anchor
R-8.2.2, See Note 2

{Fcce of Guardrail, See Note 3

B
|
I

25' Min.
1'-6%4" Intervals

Center to Center

METHOD 3

See Note 5

_i
B
.

METHOD 4

See Note 5

NEVADA DEPARTMENT OF TRANSPORTATION

GUARDRAIL INSTALLATION
DEFLECTIONS
AND BACK SPACING

Signed Original On File | R-8.3.1
CHEF_ROAD DESIGN ENGR. [0 7 /gg|

(618)
/98|
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Varies 37'-6" Varies Varies 25' Varies
See Note 3 3-Sections of Nested Galvanized Guardrail (Triple Corrugation) See Note 3 See Note 3 2-Sections of Nested Galvanized Guardrail See Note 3
(Triple Corrugation)
"Modified Post'" Cut Off at Obstacle Depth "Modified Post" Cut Off at Obstacle Depth
6'-3" to Aid in Guardrail Assembly. 6'-3" to Aid in Guardrail Assembly.
Obstacle Obstacle
H H — [ﬁ
[ / [ E [
[ [ [
i ] R R i i i ] i i
[ [ [ ‘
I I I
36" Min.— 18'=9" 3 Min—
(Triple Corrugation)
See Note 5
. . Varies 25" Varies
Varies 37'-6" Varies i - - -
- - - - - N Not = S Not:
See Note 3 3-Sections of Nested Galvanized Guardrail (Triple Corrugation) See Note 3 ee Note 3 2 Sec(tT\%r;)S‘eoéohifjéz(éo(i?\\/Suene\zagtgugrdrm\ ee Note 3
"Modified Post" Cut Off at Obstacle Depth " . "
to Aid in Guardrai Assernbly. Modified Post'" Cut Off at Obstacle Depth
to Aid in Guardrail Assembly.
A— A— \
B ER B B R B B R B R B ) B B
Il Il Il Il I 1l I Il Il Il Il ] 11 I

SECTION A-A
NESTED BEAMS

ELEVATION
TYPE 2

(2 Posts Modified)

S}

~

o

o

ELEVATION
TYPE 1

(1 Post Modified)

NOTES:

THESE DETAILS ARE TO BE USED ONLY WHEN GUARDRAIL POST CANNOT BE
INSTALLED TO AVOID UNDERGROUND OBSTRUCTIONS WITH GUARDRAIL POSTS.

. SEE SHEET R-8.4.1FOR DETAIL ON GALVANIZED GUARDRAIL (TRIPLE CORRUGATION)

NOT SHOWN.

GUARDRAIL LENGTHS OF NEED SHALL BE BASED ON DESIGN YEAR TRAFFIC VOLUMES—
SEE CURRENT EDITION OF THE AASHTO ROADSIDE DESIGN GUIDE FOR DETALS.

. CHECK FEASIBILITY OF REMOVING OBSTACLE OR EXTENDING CULVERT OUTSIDE CLEAR

ZONE VERSUS COST OF REMOVAL.

IF THE GUARDRAIL SPLICE OCCURS ON THE POSTS WHICH ARE ADJACENT TO THE
MODIFIED POST THEN THREE CONTIGUOUS SECTIONS (37'-6") OF NESTED GUARDRAIL
ARE REQUIRED, WITH THE MIDDLE SECTION BEING CENTERED AT THE LOCATION OF
THE MODIFIED POST.

NEVADA DEPARTMENT OF TRANSPORTATION

GUARDRAIL INSTALLATION
MODIFIED POST

Signed Original On File [R-8.3.2 (618)
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Y x 2 V"

e

0. w
E\m o
s 8. 73/ CR
Pl 22 5'-3 " ol ©
~ = B
B~ 3 Bls ©
B 5, R ®
™~ ol
< -
S £ — I —
d
sl L o dl
PIVATINS ) 4‘/4:“/4” L
4= = 4 I
TRANSITION SECTION
§ Post ¢ Post
e % "=
PLAN VIEW
13'-6Y5"
Nominal Beam Dimension
- 53 € post
— 4V 4/
45y e I n
é‘ﬁ_, Rail Bolt Slot Post Bolt Slot ~ r4a
-+ = ES :
o~
ci & E3
|
\—E’ost Bo‘\t Slot
Yt x 2/ Rail Bolt Slot
F A
FRONT ELEVATION
&
20m ‘
2%” 3\/4” ) | 3\/4“ I 3\/4“ 3\/4” | 2%\\ i
o V" /s e R g
© Ye " Y
Yo" Y " N +
NS
j%e” YIS
T
\ 3R .
\5/ "R 7\“
Sym. ' o
About -
¢ S

o
S
%' X 18"
Button Head Bolt
(Typ Both Holes).
125"
on
‘ afyr
AVa & Slot in Panel
o0
— I 1/
4" x 23
Post Bolt to Slot in Panel
Go In Approach
Side of Post
Steel Post
, "x 1/g" Slotted
@im Holes for %" Bolt
Normal
EOP.
See Note 2 ——
L Slope
T
f
Shoulder Dike
NOTES:

1. WHEN DISTANCE BETWEEN BACK OF GUARDRAIL

POST AND HINGE POINT IS LESS THAN
POST SHALL BE LENGTHENED 1" MINIMUM

2', THE

2. GUARDRAIL HEIGHTS ON STAGE CONSTRUCTION
PROJECTS SHALL BE GOVERNED BY FINAL
SURFACING ELEVATIONS. HEIGHT MEASURED

AT FACE OF RAIL ELEMENT.
3. ALL HARDWARE TO BE GALVANIZED.

LEGEND:
* AUXILIARY HOLE TO BE USED WHEN

k)
= *
S
6" 5 WLf g
= g
F1 Qs
f |
I
I
I
I

BLOCK/POST DETAIL

6" %" Steel Washer
%" Hex Nut

AllHoles To Be ¥/g " Dia.

-

3l

1
|

20"
6%" 7%" 6¥s"

10 or 12 Gage

BACK-UP PLATE

(For Use Between Guardrailand Steel
Block at Posts Between Rail Splices)

Varies — See Contract Plans

%

Supere\evdted

|
I %a"x 25" Slot in

-+

/8" Thickness

Back Up Plate

¢
(i

Normal

EOP. —

See Note 2 ——— &

TYPICAL GUARDRAIL INSTALLATIONS

ct Plans

NEVADA DEPARTMENT OF TRANSPORTATION

GALVANIZED GUARDRAIL
(TRIPLE CORRUGATION)

SECTION THROUGH RAIL ELEMENT ROADWAY_ SURFACE TO RAL BOTTOM WOOD POST
Signed Original On File | R-8.4.1 (618)
CHIEF_ROAD DESIGN ENGR. |0 3186 5/0d
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Rail element

% See Note 5 \

M I

PLAN

Aﬁ

Rail splice
See Note 5 Rail element — See Note 5
"
L 53" ” 30 "
NI T il
I o DI
= o T o T T
| o "
= ton i a2 ]
P [N oo ‘
oL o, WLy ol 4o,
Lap RailElements in Ground Line or Shoulder |
Direction of Traffic Surfacing Under Rail Element
TR AN N

ELEVATION

SINGLE THRIE BEAM BARRIER

Normal
E.O.P.

SECTION A-A
STEEL POST BOLT HARDWARE
AND WOOD BLOCK DETAIL

5/5“ x 10" Button Head Bolts,
No Washers on Bolt Heads, Fasten

Rail splice With Hex Nut and Cut Washers on
See Note 5 Threaded End of Bolts. See Note 3.
[l
j:
4]
©
AR
I 2
Wood Block &
xStee\Post
- We x 9
W6 x 8.5
See Contract Plans

Slope

Shoulder Dike

SteelPost J

W6 x 9
or
W6 x 8.5

Hinge
Point

— Varies — See Contract Plans

6

B/ " Dia. Hole
Through Block
(Typ.)

Supere\evoted
———Slope
g IS

S Z 72
SteelPost
W6 x 9

or
W6 x 8.5

TYPICAL GUARDRAIL INSTALLATIONS

Wa‘;j‘-[.%%”

= IHE H
—%- Q H Holes
_ Holes Aathde ©
B T i
4: H
SIDE FRONT
FRONT SIDE
6" x 8" x 1'=10" STEEL POST

WOOD BLOCK

WBx 9 or W6 x

8.5

NOTES:

. WHEN DISTANCE BETWEEN BACK OF GUARDRAIL POST AND HINGE POINT
IS LESS THAN 2', THE POST SHALL BE LENGTHENED 1' MINIMUM.

N

GUARDRAIL HEIGHTS ON STAGE CONSTRUCTION PROJECTS SHALL BE
GOVERNED BY FINAL SURFACING ELEVATIONS. HEIGHT MEASURED AT
FACE OF RAIL ELEMENT.

w

ATTACH GUARDRAIL TO WOOD BLOCK AND STEEL POST WITH TWO
BOLTS ON APPROACHING TRAFFIC SIDE OF BLOCK AND POST WEB.

b

TOP OF GUARDRAIL TO BE 32"
SURFACING.

ABOVE GROUND LINE OR SHOULDER

o

. FOR DETALS OF THE CROSS SECTION OF THRIE BEAM, RAIL ELEMENT,
RAIL SPLICE, TRANSITION SECTION, AND BACKUP PLATE, SEE SHEET R-8.4.1.

=

. ALL HARDWARE TO BE GALVANIZED.

54" x 10" Button Head Bolts,

No Washers on Bolt Heads, Fasten
With Hex Nut and Cut Washers on
Threaded End of Bolts.

Wood Block
& SteelPost
—

See Note 3.

e

Steel Post
W6 x 9
we (;V 8.5
STEEL POST
ASSEMBLY
8"
N
NERE
s {
V/‘&‘\ )
Wy
AR

\{\

WOOD BLOCK
FOR STEEL POST

NEVADA DEPARTMENT OF TRANSPORTATION

GALVANIZED GUARDRAIL
(TRIPLE CORRUGATION)
STEEL POST

Signed Original On File | R-8.4.1.1
ADOPT!
CHIEF ROAD DESIGN ENGR. [ /96

(618)
6/09
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6'-3" Standard Spacing STEEDLETP%LSTC AND
. (2) Hex Nuts &
Steel Posts & Wood Block Shown, See Detail C —A o —B Cut Washers WOOD BLOCK ASSEMBLY
For 6" x 8" Post & Block (Wood), See Sheet R—8.4.1 MO“ s 7 15'=2% — . a (Nested Tri-Beam Shown)
31" | 3-1/2" L3 ﬂ‘*63/4”ﬂ‘*6§/4”‘1‘7674”ﬂ‘*63/4”ﬂ‘*63/4”muélwi : 76"l 2" C
‘ I ‘ | ‘ * || |
=% % x Wy
54 RN o= o 7 ——
H—— [ F wF
: e — e V4 l
[ - Terminal Connector, See Detail A
! For This Length the Tri-Beams to be Nested, B L——A L——B ‘ L—-C
See DetailC I 5/n "
! Taper-See Detail B (2) %" x_10" Button Head
Bolts & Flat Plate Wash
PLAN S\sveg‘pogst olts a ate ashers
X
or
Galvanizing Guardrail (Triple Corrugation) Guardrail-Bridge Rail Connection Wé x 8.5
Bid Item ‘ Bid Item
. . " Attach Tri-Beam on Approaching Traffic Side of Block and Post Web.
For This Length the Tri-Beams to be Nested, ylgﬂ 15'—2%," NDOT Approved Compops?te Motegrio\Spocer Block May Be Substituded.
. See DetailC —= > g See Sheet R=8.4.1.1. for Details not shown. For Wood Post/Block
A 31/ ‘ ‘ 311/ 1‘763/4“ ‘1‘763/4“‘1‘*63/4”‘1‘*63/4”‘W‘*63/4“‘1‘763/4“‘ ‘5‘,1\/2” ‘ KIRUAL ‘ 739, f'—@”’ ) Details, See Sheet R-8.4.1.
i i i T =
| i | ] I l ! ‘ \
il T i i} i i il i [ [ »
i Tt 106 1L It it W W e [ [ ! -
1dki e | idbi 1 bl by bl Wb Lo o Y o
[ 1 1 i 1 1y 1 (RS s p ] [ e S I, Te
I g | Ly Ly iy Ly i T e - T P S
= PN
N
L —_ . L L L b i 1 T
Sb 44 P 2 S e P \~Top of Approach Slab of Bridge Deck
ELEVATION
D
Typ. 4" /4" Steel -
V6" = P/ﬁote
Typ, gﬁc‘]‘teStee\ . . 1 £,
LEGEND: . P £ Pipe Spacer
* 11/g" DIA. CORE DRILLED HOLES FOR 7" DIA. GALVANIZED HIGH STRENGTH HEX BOLTS ’;\9 Yo" Typ-
& NUTS WITH 3" x |/g" SQUARE GALVANIZED STEEL WASHER WITH 1" DIA. HOLE. ~ © 14" ES. Y 5
B :1 114" E.S. Pipe Spacer X T
RIS Pipe = =
1 ~ Spacer -
+ \
| ~
=
SPACER BLOCK TABLE M
SPACER BLOCK| A | B | C | D B g R 2"
[©) 4 |2Ya"[2/a" | 4" 10"R
© Vi Ve S SIDE VIEW ISOMETRIC
©) Wl v | % [2s ISOMETRIC  SIDE VIEW
SPACER BLOCK 1DETAIL
SPACER BLOCKS
2 AND 3 DETAIL
Varies (See Bridge Plans For A{S”
See Spacer Dimensions & Rebar) N\\\\\\‘\\\
pock e [ e G
— ; L i Neutral Axis K/_
4_‘ \‘ 15'=2Ya Top of Approach Slab
T 30 5" Profile Grade
2i_gn
> 41/,
i S 14 T DETAIL B
S fﬁ Method of Tapering Bridge Rail
I S0 A 6% ! For Guardrail Connections
. ) 7%" | -
Lo s L0 02 754 . b
7 "=
X ) . ? 6%6" Y ° NEVADA DEPARTMENT OF TRANSPORTATION
Top of Bridge Deck Top :f Br\dghe gegk ’:Q )/ T %
or Approach Slab or Approac a 291 [yl 23"
(For Barrier Rail Dimensions not shown see Section C-C) H' ; (B Z‘th Post 1" Dia. Holes GUARDRAIL-BRIDGE RAIL
X os -
Bolt Slot (Optional) CONNECTION
SECTION A-A  SECTION B-B  SECTION C-C (TRIPLE CORRUGATION)
DETALL A
Signed Original On File | R-8.4.2 (618)
[ADOPT
CHIEF_ROAD DESIGN ENGR. | m
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6'-3" Standard Spacing

I———A
) 15'=274" B
Steel Posts & Wood Block Shown, See Detail C " | I | I "
> 10 31 3 7'-3%," 8
For 6" x 8" Post & Block (Wood), See Sheet R—8.4.1 ‘ } | Ve A 7 . 6‘“4‘?2”
Sl Z A sV 3 w—s%”wfe%”Jue%”wfe%ww—6%”ﬁi€?ﬁ P e
, ‘ I * ‘
— T
h f L, & o
L phoy |

o rE0
FEr—— [
T

== 7

| Terminal Connector, See Detail A ‘
For This Length the Tri-Beams to be Nested, ‘ B L-A L-_B ‘ L——C
See Detail C = 1
Taper—See DetailB
PLAN
Galvanizing Guardrail (Triple Corrugation) Guardrail- Barrier Rail Connection
Bid Item ‘ Bid Item
gor TM? }T%ngth the Tri-Beams to be Nested, ‘lg‘ﬂ 15'-2%,"
f ee Detal | |t
I
=720 A O s P L L2 N P = 2 i — o
waAL‘ | | | 1] | |1 ! | ‘ w?
ﬁf?\ \’#Pﬁ\ AFT ili] 1 ili] ili} i} LR R ] [ [ o
e e | Dok o g Vo D = ‘ :
= ol iell| ol 1 | Iollo] I | 1 1 o
%? m n i | o i i i iy o Troah 1o 1o IF 0
- I} ] Il Il I I} Il Il Il i L ] L =
| ‘ py Hi } | Ly tH I tH \:q 1 I ﬂ RN
) f f f ) f f f IS f
SR T 1 T T T T TSR ey T
> s s s > > 3 > > Roadway Surface
ELEVATION
Typ> /4" Steel
% 1!/g" DIA. CORE DRILLED HOLES FOR 7" DIA. I -
GALVANIZED HIGH STRENGTH HEX BOLTS & NUTS 5|2 yPp-
WITH 3"x /4" SQUARE GALVANIZED STEEL WASHER S~
WITH 1" DIA. HOLE. SlC :‘]
SRS
%% DENSE GRADED OR PROFILE GRADE Ll 14" ES.
D= + Pipe Spacer
Ll
R
SPACER BLOCK TABLE
SPACER BLOCK| A | B | C | D B > 29I
PR P P PR 10'R
@ 36"V | Ve | 3Ys"
©) 2/e"| %" | %0 |2/ ISOMETRIC SIDE VIEW
SPACER BLOCKS
2 AND 3 DETAIL
No. 4 Rebar
See Sheet R—8.6.1 For Details =
%
9% See Spacer 9% 954" |
. Block Detail 2 ‘e 2 % T
(]
7 i
10"R T
- o

Base Material Base Material Base Material

SECTION A-A SECTION B-B SECTION C-C

6%
7%" 6‘0
6% ’

B x 1Y/8" S\ots)/ 4;2%“
¥, x 24" Post 1" Dia. Holes
Bolt Slot (Optional)

DETAIL A

(2) Hex Nuts &
Cut Washers

SteelPost
W6 x 9

or
W6 x 8.5

Attach Tri-Beam on Approaching Traffic Side of Block and Post Web.
NDOT Approved Composite Material Spacer Block
See Sheet R-8.4.
Details, See Sheet R=8.4.1.

Typ 4
yp

1/ ES.
Pipe Spacer

65"

SIDE VIEW

Method of Tapering Barrier Rail
For Guardrail Connections

|

<=
25"

DETAL C
STEEL POST AND
WOOD BLOCK ASSEMBLY

(Nested Tri-Beam Shown)

(2) %" x 10" Button Head
Bolts & Flat Plate Washers

May Be Substituded.

1.1. for Details not shown. For Wood Post/Block

/4" Steel
Plate

% e

7"

ISOMETRIC
SPACER BLOCK 1 DETAIL

Dense Graded or

—2¥a"
s Profile Grade

DETAL B

NEVADA DEPARTMENT OF TRANSPORTATION

GUARDRAIL-BARRIER RAIL
CONNECTION
(TRIPLE CORRUGATION)

Signed Original On File | R-8.4.3 (618)
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Bolt Holes for Splice

Sym. About ¢

8
5 'R T 2
2
., KU
1 a0
i

B "R

Tz

121/

54 x 10"
Button Heod Bolt

SECTION THRU RAIL ELEMENT

— Varies — See Contract Plans

/

Hinge
Point

Normol E.0.P.__ ‘\ 6" Min.
\ See Note 4
i 7ﬁ
>
i

6'-8" Steel Post

or
6' Wood Post
See Note 4

TYPICAL GUARD RAIL INSTALLATION

- [~ % e
Ym @

\-——] \——j* /4

%" e
%' SPLICE BOLT

2
Jly

%" RECESSED NUT

41/, Wide x 3" Deep Groove

FullLength of Block

Steel Post
WEx9

~—— or
W6x8.5
%" Hex Nut

%" Steel Washer

STEEL POST AND WOOD BLOCK

125"
ool LA/ Tt
/7@ Post bolt slot
//%7 V" x 25"
} Post Bolt Slot
Lol iy
' LBt x 1"
/ Splice Bolt Slot
\ For %" Bolt
RAIL SPLICE

Rail

S x 18"

Button Head Bolt

Splice \ 6 _3n

Use 2-20d Nails to
Prevent Block Rotation

54" Hex Nut
5

*% Auxiliary Hole to be Used When
Roadway Surface to RailBottom
is Less Than 1-2".

WOOD POST & BLOCK

53" ‘

Steel Post
W6x9

or
W6x8.5

PLAN
METAL POST AND WOOD BLOCK

[ \
E‘Q 8" Wood Post and Block —
2-20d Nails

PLAN
WOOD POST AND BLOCK

1. ALL HOLES %" DIA.

2.FOR METAL POSTS — RAIL MOUNTS TO BLOCK WITH BOLT ON
APPROACHING TRAFFIC SIDE OF BLOCK AND POST WEB.

3. ON RETROFIT INSTALLATIONS WHEN DISTANCE BETWEEN BACK OF
GUARDRAIL POST AND HINGE POINT IS LESS THAN 2', THE POST
SHALL BE LENGTHENED 1" MIN.

4. GUARDRAIL HEIGHTS ON STAGED CONSTRUCTIONS PROJECTS SHALL BE
GOVERNED BY FINAL SURFACING ELEVATIONS.

("W BEAM)

NEVADA DEPARTMENT OF TRANSPORTATION

GALVANIZED GUARDRAIL

Signed Original On File |R-8.5‘1

(618)

CHIEF_ROAD DESIGN ENGR. |20 "5/ 70] - o0/ oo
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* 1% " Driled Holes For %" Button Head Bolts ®, For This Length The W-Beams

With Hex Nuts & Flat Plate Washer Are To Be Nested, See Detail C =
% f Top of

@ f/\ ApproméhdS\abD p
Q =/ ¥y, gn or Bridge Dec
{@‘ Standard Spacing % 6"x 8" Post & Block (Wood) ST DETAIL B

a x 8.5 (Or 9.0) Post & Block(Steel) METHOD OF TAPERING BRIDGE RAIL
," = - FOR GUARDRALL CONNECTIONS
9 | | |
‘ 3‘,1/2” ﬂ 3‘ \/ " ‘ A ‘ 31" ‘ 1o 63/ " ‘ 1= 3/4“ ‘ ‘763/4”‘ W‘*63/4”‘ A
I T T T T T 1
1 | ~ 15'—2%" REF
| | | o o | ”
| ! ! | | | R e R 7 |3 | 6-3" 274" |
T T
| | b —
| | - ‘ | 2
T s y
¢ - [ /© Il (TRl
' A T
BB A g

Terminal Connector — See Detail A /L—- B C

15'-2¥," (Taper—See Detail "B")
* % 1/g" Dia. Core Drilled Holes For/s" Dia.Galvanized High Strength Hex Bolts

& Nuts With 3"x1/4" Sq. Galvanized Steel Washer With 1" Dia. Hole.

%)
NS 15'-2%," REF
| N 2 o
) 315" ) kA | ‘ 31/ ) 315" _1=6%" 1= 3‘71‘/24 — 6'-3" )
(ONPN '
| | 8 Qy |
7
4‘7 — — ) VAN
I ' = o H
. L Lol | S ) I 7} SR VA
<| ™ N =N e, —= == T
i L L ‘ " O, /PN —— EE
a) > M =
i — = Pp 1
% S S 7 Z 7 O
XTop of ry\\) ////‘TVY x
L4 LA LA LA L Ld Ld L4 Approach Siab
or Bridge Deck
ELEVATION q &
n
Neutral Axis f
1 [—="= ——
Typ) /z‘»mgtw ] 4 30 SPAC{%E BLOCK TABLE
) 2'-6" SPACER BLOCK |2 A B c D
Typ.
@ 6" 33/4\\ BT%)H 6"
Varies (See Bridge Plans) } 30 “¥‘/‘4“ B8/2" 4 an | on @) sy | 3% | 3V | 5%
See Spacer Z ‘ ‘ ‘
Block Detail ’f 1/, E.S. 5 [©) A | R | | 3%
r r - Pi -
a ) S;‘Dpoecer ~ 4
S
_ 10'R
- - Z%/ " 1\/ " lot
| @ ES o w Ve sote NOTES:
< | il 3/ 0 1/ _ =
T A R 4 SIDE VIEW 7 Z/ZD‘POOHS;DBO“ Slot 1. WOOD SPACER BLOCKS (OF THE PROPER
& > : ELEVATION DIMENSIONS) MAY BE SUBSTITUTED FOR
i \ 5 DETAIL A THE DETAILED STEEL BLOCKS
520 SPACER BLOCK DETAIL
- ﬂii NEVADA DEPARTMENT OF TRANSPORTATION
LTop of Approach Slab Top C,)f Approach Slab ” GUARD RAIL-BRIDGE RAIL
or Bridge Deck or Bridge Deck CONNECTIONS
(For Barrier Rail Dimensions Not Shown See Sec. C-C) "W" BEAM)
_ SECTION C-C
SECTION A-A SECTION B-B Signed Original On File | R-8.5.2 (618)
CHIEF_ROAD DESIGN ENGR. |00 /g6l o/0d
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* g " Drilled Holes For %" Button Head Bolts

@* For This Length The W-Beams
With Hex Nuts & Flat Plate Washer

Are To Be Nested, See DetailC

*6''x 8" Post & Block (Wood)

]jWG x 8.5 (Or 9.0) Post & B\ock(Stee\)tl

6'=3" Standard Spacing

3/ 31/ ‘1‘763/4” 1-6%," 1'-6¥,"

Dense G;e/dl‘o’rX

Profile Grade

w27 DETAL B

METHOD OF TAPERING BARRIER RAIL
FOR GUARDRAIL CONNECTIONS

DETALL C

1 v A L ! O VO v T A B
% \ /( ‘ \ \ \ | ‘ — 150%," REF e .
@ _ 10" 31" 31" 6'-3" 124" 2"
N/ ‘ A R T S S A
Y4 | e s =C
| C
0 KK K K
i e L B BN
| L e \ 1
! L__A Terminal Connector — See Detail A L__B ‘ L._C
ﬁ‘ﬁ 15'-2%" Taper — See Detail B ‘
S
*% 1//g" Dia. Core Drilled Holes For%'" Dia. Galvanized High é}b@pf;}h Hex B V/@” 100
& Nuts With 3'"x1/4" Sq. Galvanized Steel Washer With 1" D\O.Qilgue, f\) L//V* 15'-2¥," REF
i AJ — % oi_gn
N O T /I R /R /S «#ng—ss/m oy st () v L s 63" |
| | [ | L PA e e | |
) 7 S
— — — G/ o 7 ‘
IEER \iALDL lal I o | . 50
I SN
& % = = o L
%: N NN N ZN | Z x
R VA7) W ol -
(For Barrier Rail Dimensions Not Shown See Sec. C—C) (Q
s#% — Dense Graded or Profile Grade @ ) %
L) O
- Y
(@
Typ. a /P\) :

NOTES:

1. WOOD SPACER BLOCKS (OF THE PROPER DIMENSIONS) MAY
BE SUSSTITUTED FOR THE DETAILED STEEL BLOCKS

See Spacer
Block Detail

10"R.
o of V
[
NN
Base Mat'l
Base Mat'l
SECTION A-A SECTION B-B SECTION C-C

1/a" E.S.
Pipe Spacer
B xl/g" slots .
Ya'x 25! Post Bolt Slot 1Dy Holes
ptiona
ELEVATION SIDE VIEW
SPACER BLOCK DETAIL DETAIL A
SPACER BLOCK TABLE
SPACER BLOCK A B C D NEVADA DEPARTMENT OF TRANSPORTATION
® 6" 3| 3% | e GUARD RAIL-BARRIER RAIL
©) 4t | 1R 1% | 3%
Signed Original On File | R-8.5.3 (618!
CHIEF_ROAD DESIGN ENGR. 20 i/gel = jo/ 8|
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No.4 Bars

Continuous [
o
2
o
z
Leave Surface Rough o
If Poured Separately A
30 B -
NOT
Dense Graded or J D
Profile Grade —————
Pavement v J
"
\J
2' . .
Barrier Rail
End Anchor
TYPE A

CONCRETE (INFORMATION ONLY)
0.1208 Yd,Z}Per Ft., Without Base Slab

0.1578 Yd;Per Ft., With Base Slab

LEGEND:

@ Dimension Used When Barrier Is Placed
Against Rock Or Solid Object Such As
A Retaining Wall

*x OO

Paverment (See Note 3)
Joint Sealer Typical (See Note 5)
Vertical Joint Sealer Typical (See Note 4)

1"x 8" SteelDowel@ 2'Centers

(If Needed See Note 3)

No.4

Shoulder Width

Varies

Normal Edge
of Shoulder

Edge of
Travellane

Bars Continuous

Base Material

BITUMINOUS SECTION

@

2'-8" See Note 9

11 %"
e Varies
See Note 11
TYPE B TYPE B TYPE C
TYPE B

CONCRETE (INFORMATION ONLY)
0.0702 Yd\.‘sPer Ft.

1'-6" Min.

'g

*l/

Base Material Cement Treated Base

BITUMINOUS SECTION CONCRETE SECTION

BARRIER RAIL END ANCHOR DETAIL

First and Last 10’

Shoulder Width
Varies

r— Varies = See Contract Plans

TravelLane
Normal Edge
of Shoulder

Edge of

Cement Treated Base

CONCRETE SECTION

NORMAL ROADWAY DETAIL

/4" Scored Joints @ 15'

1

N

2'-8" See Note 9

o

>

o

o2l

~

o

NOTES:

REINFORCING STEEL: USE 4-NO.4 BARS GONTINUOUS IN TYPE A AND

. EXPANSION JOINTS AT ALL STRUCTURES. JOINTS IN BARRIER RAIL

. BITUMINOUS PAVING REQUIREMENTS: THE BARRIER END ANCHORS SHALL

. JOINT SEALER SHALL BE A SINGLE COMPONENT HOT APPLIED SEALANT
HICK.

. FOR IMPACT ATTENUATOR ATTACHMENT DETAILS, SEE MANUFACTURER'S

. DEPTH OF 6" BASE SHALL BE CHECKED AND INCREASED AS NEEDED FOR

. FOR DETALS NOT SHOWN, SEE TYPE A.

CONCRETE SHALL BE CLASS A OR AA

TYPE D, CONCRETE BARRIER RAIL. USE 3-NO.4 BARS CONTINUOUS IN
TYPE B AND TYPE C, CONCRETE BARRIER RAIL.

OVER A STRUCTURE SHALL BE AT THE SAME LOCATION AND OF THE
SAME DIMENSIONS AS THOSE IN THE STRUCTURE. JOINT FILLER NOT
REQUIRED IN EXPANSION JOINT IN BARRIER RAIL.

BE CONSTRUCTED IN THE FIRST AND LAST 10'OF THE BARRIER RAIL
RUN. AT THE CONTRACTORS OPTION, 6" CONCRETE BASE AND BARRIER
RAIL MAY BE PLACED MONOLITHICALLY, IN WHICH CASE DOWELS MAY BE
ELIMINATED. SEE BARRIER RAIL END ANCHOR DETAILS.

CONCRETE PAVING REQUIREMENTS: DOWELS SHALL BE REQUIRED IN THE
FIRST AND LAST 10'OF THE BARRIER RAIL RUN. THE SURFACE OF THE
CONCRETE SHALL BE CLEAN PRIOR TO PLACEMENT OF THE BARRIER RAIL.
AT THE CONTRACTORS OPTION, CONCRETE PAVEMENT AND BARRIER RAIL
MAY BE PLACED MONOLITHICALLY, IN WHICH CASE DOWELS MAY BE
ELIMINATED. SEE CONCRETE SECTION FOR DOWELS IN BARRIER RAIL

END ANCHOR.

VERTICAL JOINTS SHALL HAVE A SINGLE COMPONENT HOT APPLIED
SEALANT FULL DEPTH OF JOINT.

T

THE HEIGHT OF THE BARRIER RAIL SHALL BE MEASURED FROM THE TOP
OF THE PLANTMIX BITUMINOUS SURFACE OR THE TOP OF CONCRETE
PAVEMENT.

DRAWINGS.. FOR GUARDRAIL ENERGY ABSORBING TERMINAL ATTACHMENT,
SEE SHEET R.8.1.1

FOUNDATION STABILITY. WHEN BARRIER RAIL SITS ON PAVEMENT, THE
BASE CAN BE ELIMINATED. BARRIER RAIL AND ANCHORS MAY BE
REQUIRED.

See Note 8

10. B =2/19 x h + 12"
1. SEE CONTRACT PLANS FOR EXACT DIMENSIONS.
9% Concrete Barrier Rail
\/or'\es»‘ ’.i' Lateral Flare Rates
3 > DESIGN SPEED | FLARE RATE
° 75 MPH 2211
9 70 MPH 2041
° 60 MPH 17:1
& 50 MPH 1441
F 40 MPH 1111
i 30 MPH 8:1
o™~
|
!
| hop o0
Max.
6'"Min.Base

See Note 10

TYPE D

j

NEVADA DEPARTMENT OF TRANSPORTATION

CONCRETE BARRIER RAIL

Signed Original On File [ R-8.6.1 (502)

CHIEF_ROAD DESION ENGR. |00 " /g8l > 6 /0]
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Light Pedestal

NOTES:

. CONCRETE SHALL BE CLASS A OR AA.

or Sign Base Bridge Piers GL Varies — Vo
, ' 2. MEDIAN BARRIER RAIL SHALL BE SCORED /2" DEEP VERTICALLY EVERY 15'.
3. ALL CONTACT JOINTS SHALL BE AT PLANNED SCORED JOINT LOCATIONS.
3 75" 74” Chamfer or "
3%~ /2" Radius 4" = 4. ALL JOINTS AND OTHER LOCATIONS NEEDING SEALING SHALL FOLLOW
- REQUIREMENT SET IN SHEET R—8.6.1.
2 5. FOR IMPACT ATTENUATOR ATTACHMENT DETAILS, SEE MANUFACTURERS DRAWING.
2 MEDIAN END TREATMENTS SHALL BE BI-DIRECTIONAL.
No.4 Rebar H 6. REFER TO THE CURRENTLY ADOPTED ROADSIDE DESIGN GUIDE FOR FURTHER
Conti _ 0 DESIGN INFORMATION NOT SHOWN HERE.
ontinuous = = -
& o o g 7. EXPANSION JOINTS AT ALL STRUCTURES. JOINTS IN BARRIER RAIL OVER A
el I ] 5 STRUCTURE SHALL BE AT THE SAME LOCATION AND OF THE SAME DIMENSIONS
g = = 2 AS THOSE IN THE STRUCTURE. JOINT FILLER NOT REQUIRED IN EXPANSION
3 S 2 7 JOINT IN BARRIER RAIL.
%] ] 2
- - 2 H=2'-2" 8. LENGTH 3'MINMUM OR LENGTH OF OBSTRUCTION, WHICHEVER IS GREATER.
— q g 3 Mox. SEE CONTRACT PLANS FOR EXACT DIMENSIONS.
= = o
"y e 6" Min. 9. DEPTH OF 6" BASE SHALL BE CHECKED AND INCREASED AS NEEDED
Base FOR_FOUNDATION STABILITY. WHEN BARRIER RAIL SITS ON PAVEMENT, THE
i X N BASE CAN BE ELIMINATED. BARRIER RAIL END ANCHORS SHALL BE REQUIRED.
g‘ Min See Note 9 SEE SHEET R-8.6.1.
ase
o \ - Varies | 12" 10. THE 42" TYPE FA BARRIEER RAL MAY ALSO BE CONSIDERED ON THE OUTSIDE
3" See Note 9 . CURVE NEXT TO SENSITIVE AREAS SUCH AS SCHOOLS, HOUSING DEVELOPMENTS,
24" ‘ 141/," ‘ 141/a" AND PROBLEM AREAS THAT NEED EXTRA PROTECTION.
See Note 12 11. FOR DETALS NOT SHOWN SEE TYPE FA.
12. VARES = 2/19 X H + 12"
TYPE FA TYPE FB TYPE FB TYPE FD
13. FOR TRANSITIONS FOR HEIGHTS, SEE SHEET R-8.6.3.
CONCRETE (FOR INFORMATION ONLY) CONCRETE (FOR INFORMATION ONLY) 14. FOR DETALLS NOT SHOWN, SEE SHEET R-8.6.1.
0.1801 yd™ PER LIN. FT. WITH BASE 0.1178 yd; PER LIN. FT. WITH BASE
0.1431yd> PER LIN. FT. WITHOUT BASE 0.0958 yd>PER LIN. FT. WITHOUT BASE
7Y/ to 24"
8l/," 6" 12"Min. 4" Depth Class A or AA Concrete

Rail Type FB

Pay ;.
y Limj¢ 25
conct uns)
Type FA

Type FA
Pay Limit

Pay Limit

3"\ Min.

B See Note 8

Obstruction

= BN

Type FB
A yp
B

Bridge Piers, Light Pedestal,
Pedestal or Sign Base. For

3 For Flare Rates See Flare
Details Not Shown See TYPE FB.

Rate Table on Sheet R-8.6.1

PLAN

4—‘ r——-‘ Island Paving, Crown 2% to Drain

42"
See Note 11

Type 2 Class B
_~ Aggregate Base

See Note 11

24" Min.

40!/," Max.

SECTION B-B

SECTION A-A

NEVADA DEPARTMENT OF TRANSPORTATION

CONCRETE BARRIER RAIL

Signed Original On File [R-8.6.2 (502)

CHEF_ROAD DESIGN ENGR. [0 "Casa7] "> 's/0g|
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NOTES:

. CONCRETE SHALL BE CLASS A OR AA

I
\ \
A B C . THE HEIGHT OF THE BARRIER RAL SHALL BE MEASURED FROM THE TOP OF THE
PLANTMIX BITUMINOUS SURFACE OR THE TOP OF CONCRETE PAVEMENT.

—————— . ROUGHEN CONTACT FACE OF EXISTING RAL TO /4" RELIEF PRIOR TO POURING NEW
RAIL TRANSITION.

Begin

Transition 10" Transition |

N

w

4. AT THE INDICATED REINFORCING LOCATIONS, DRILL ¥4" HOLES IN CONTACT FACE
OF EXISTING RAL TO A MINIMUM DEPTH OF 12" AND INCLINED 5 DEGREES FROM
THE HORIZONTAL. SECURE NO. 4 REINFORCING BARS IN THE DRILLED HOLES WITH

-0~ - \ AN EPOXY CONFORMING TO SECTION 728 OF THE STANDARD SPECIFICATIONS.
|_>_ L‘"B I—"C F-Shape Type FA Barrier Rail . PLACE_STRAIGHT AND/OR BENT NO. 4 REINFORCING BARS IN RAIL TRANSITIONS AS

o

A INDICATED. SPLICES IN REINFORCING STEEL AT TRANSITION ENDS ARE PERMITTED
Existing Jersey Type A (MINIMUM 12" LAP  LENGTH).
Eurr'\ergRoH v PLAN
6. FOR DETAILS NOT SHOWN, SEE SHEETS R-8.6.1TO R-8.6.2.

TYPE FA

36"

1-No.4 Bar Continuous

L. ransition 10" Transition |
T Of Existi
Jersey Type K ooe Note 3 | Top of F~Shape Type FA Barrier Rail
Barrier Rall
5"
c-C
©
i ’I
M
_qan Splices At Transition End
No.4 B 18" L th =
DS‘\Hed 353 Epoxi:gg See Note 4 2-No.4 Bars Continuous ?‘G &
o~
ELEVATION SECTION A-A
e
EXISTING JERSEY TYPE A
7y
N . 5%
" - Existing
HL? No.4 Bars z U
Continuous Ch
®7(N:o,t4 Bars ; and F~Shape R
ontinuous 10''R No. 4 Bars, Type FA Barrier Rail ©
18" Length
-No.4 B <
Existing Jersey ® cgm‘mugzz 10°R 9
Type A Barrier Rail / I
3u Z
A
e ) L}“ NEVADA DEPARTMENT OF TRANSPORTATION
/ :
SECTION A-A Legye Surfoce Rouh CONCRETE BARRIER RAIL
SECTION B-B JERSEY TYPE A
EXISTING JERSEY TYPE A SECTION C—C TO TYPE FA
TYPE FA Signed Original On File |R-8‘6.3 (502)
CHIEF_ROAD DESIGN ENGR. [0 " 01/01 [ "o 08 /00
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NOTES:

N =

Begin
Transition | 10" Transition
I
|—>— A \I—b—B
______ <
7;’\

- e e O 2 SN
B e e )

_— = — — ~

I——— A I—-——B I——- C

Existing Jersey Type A PLAN

Barrier Rail

s Begin
Top Of Existing Transition
Jersey Type A See Note

10" Transition

F-Shape Type A Barrier Rail

1-No.4 Bar Continuous

Top of F—Shape Type A Barrier Rail

Barrier RGU\

No.4 Bars—18" Length
Drilled and Epoxied

@®- No.4 Bars
Continuous

Splices At Transition End
See Note 4

ELEVATION

@ - Existing

No.4 Bars

Continuous

and

No. 4 Bars,
18" Length

5

~

. CONCRETE SHALL BE CLASS A OR AA.

. THE HEIGHT OF THE BARRIER RAIL SHALL BE MEASURED FROM THE
TOP OF THE PLANTMIX BITUMINOUS SURFACE OR THE TOP OF CONCRETE

PAVEMENT.

. ROUGHEN CONTACT FACE OF EXISTING RAILL TO '/4" RELIEF PRIOR
TO POURING NEW RAIL TRANSITION.

. AT THE INDICATED REINFORCING LOCATIONS, DRILL ¥4" HOLES IN
CONTACT FACE OF EXISTING RAL TO A MINIMUM DEPTH OF 12 INCHES
AND INCLINED 5 DEGREES FROM THE HORIZONTAL. SECURE NO. 4
REINFORCING BARS IN THE DRILLED HOLES WITH AN EPOXY
CONFORMING TO SECTION 728 OF THE STANDARD SPECIFICATIONS.

o

" AS INDICATED. SPLICES IN REINFORCING STEEL AT TRANSITION ENDS Al
PERMITTED (MINIMUM 12" LAP LENGTH).

6. FOR DETAILS NOT SHOWN, SEE SHEETS R-8.6.1TO R-8.6.2.

NEW TYPE A

2i_g"

2—No.4 Bars Continuous ?\O SECTION B-B
™
SECTION A-A
z—”z
EXISTING JERSEY TYPE A
" 7l
(BB 9% 0%
F-Shape Type A Barrier Rail
_— pe Typ o
®-No.4 Bars
Conti
Existing Jersey ontinuous 0R b
Type A Barrier Rail |
™
~

Leave Surface Rough
If Poured Separately

PLACE STRAIGHT AND/OR BENT NO. 4 REINFORCING BARS IN RAIL TRANSITIONS
RE

NEVADA DEPARTMENT OF TRANSPORTATION

SECTION A-A
EXISTING JERSEY TYPE A

SECTION B-B

SECTION C-C
(F-SHAPE, TYPE A)

CONCRETE BARRIER RAIL
JERSY TYPE A
TO F-SHAPE TYPE A

Signed Original On File |R-B.S.4

CHEF_ROAD DESIGN ENGR. [0 1/01

(502)
5/09
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Pavement

3_g"

Pavement 3"

- — -8B

— —A

Approach/Trailing End Length — See Table A

—— Barrier End Anchor

END OF BARRIER TRANSITION

Pavement

VERTICAL TAPER DETAIL — TYPE FA

TABLE A

80' Approach End Length With 8 — 10'Equal Spaces

20' Trailing End Length With 8 — 2'6" Equal Spaces

2i_gn

Pavement

"o|~—Barrier End Anchor

Approach/Trailing End Length—See Table A
T

END OF BARRIER TRANSITION

VERTICAL TAPER DETAILL — TYPE A

NOTES:

o

S

o

o

~

®

©

. USE ONLY WHEN SPECIFIC CRITERIA ARE MET. THE CRITERIA FACTORS

ARE THE CLEAR ZONE, DIRECTION OF TRAFFIC, OFFSET DISTANCES, AND
SPEED ZONES. APPROACH AND TRAILING END CRITERIA ARE TREATED
SEPARATELY.

APPROACH END CRITERIA — REQUIRES CHIEF ROADWAY DESIGN ENGINEER
APPROVAL. MAY ONLY BE USED FOR APPROACH ENDS WHEN OUTSIDE
CLEAR ZONE OR SPEEDS ARE LESS THAN OR EQUAL TO 40 MPH.

TRAILING END CRITERIA — MAY BE USED FOR TRAILING END FOR ALL
SPEEDS WHEN TRAFFIC IS ONE-WAY TRAFFIC AND BEYOND THE OPPOSING
DIRECTION CLEAR ZONE, E.G. SOME ON-RAMPS, OFF -RAMPS, AND

DIVIDED HIGHWAYS.

CONCRETE SHALL BE CLASS A OR AA. TRANSVERSE JOINTS WITH 1"
PREMOLDED EXPANSION JOINT FILLER OR 1" OPEN TRANSVERSE JOINTS
SHALL BE PLACED AT STRUCTURES. JOINTS IN BARRIER RAL OVER

A STRUCTURE SHALL BE AT THE SAME LOCATION AND OF THE SAME
DIMENSION AS THOSE IN THE STRUCTURE.

6" DEEP BARRIER END ANCHORS SHALL BE CONSTRUCTED IN THE FIRST
AND LAST 10 LINEAR FEET OF THE FULL HEIGHT BARRIER RAIL RUN.

IF° TRANSITIONS ARE USED, THE ANCHOR SHALL BE EXTENDED UNDER
THE TRANSITION SECTION.

. VERTICAL JOINTS SHALL HAVE A SINGLE COMPONENT HOT APPLIED

SEALANT FULL DEPTH OF JOINT.

JOINT SEALER SHALL BE A SINGLE COMPONENT HOT APPLIED
SEALANT 1" THICK.

. THE HEIGHT OF THE BARRIER RAIL SHALL BE MEASURED FROM THE TOP

OF THE OPEN GRADED (PLANTMIX BITUMINOUS SURFACE), OR THE TOP
OF THE FINISH GRADE (P.C.C.P.).

JOINT FILLER SHALL BE PLACED IN OPEN JOINTS IN THE BARRIER
AS REQUIRED TO MATCH JOINTS IN THE APPROACH SLAB DETAIL.

DOWELS AND REINFORCING STEEL TO EXTEND INTO END SECTIONS.
ADJUST LOCATIONS AND TERMINATE BARS AS NECESSARY TO MAINTAIN
2" MINIMUM COVER.

. FOR DETAILS NOT SHOWN, REFER TO SHEET R-8.6.1.

LEGEND:

— 1" x 8" SteelDowel@ 2'Centers
(If Needed See Note 3)

NEVADA DEPARTMENT OF TRANSPORTATION

VERTICAL TAPER
CONCRETE BARRIER RAIL

Signed Original On File [R-8.6.5 (502

CHEEF_ROAD DESION ENGR. |20 " or/ge] e %03
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2-No. 4 B-Bars

(3) 11'=10" No. 4

4o in Base Bars Each Face B
@
i
o~
\N—
‘ ¥," Dia. Loop Bar |
\ " !
=2 35%4" ‘ 39 ‘ 35%4" ‘ 19%," B
C
ELEVATION
|—>- D
Unit Length 12'=6" (Laying Length 12'=7")
No. 4 Stirrup Pairs
85" 1—g" p_gn T—gn p_gn T—gn T—gn 85"
=— 35" Min.
Max.
11/4" Holes for 1" Rod 9”»'_>
7¥e"
9%" | &
1%" R, See Note 11 T

L

NOTES:

N

S

o N o

. REINFORCING STEEL SHALL BE GRADE 60. A MINIMUM CLEARANCE OF

CONCRETE SURFACE, SEE DETAIL SECTION C-C.

PLAN

2" FROM REINFORCING STEEL EXTERIOR TO

. FOR EDGE OF BRIDGES, BACK SPACING FROM THE BACK OF THE BARRIER RAIL TO THE EDGE OF THE BRIDGE SHALL BE 4'.

FOR THE EDGE OF SHOULDERS, BACK SPACING SHALL BE 3'. IF BACK SPACING CANNOT BE OBTAINED, ANCHOR PIN ALL
SECTIONS ADJACENT TO THE BRIDGE EDGE OR SHOULDER, (4) ANCHOR PINS PER SECTION.

. PLACE REFLECTORS AS SHOWN ON SHEET R-9.2.2.
. TOP WASHER SHALL BE FORGED AS INTEGRAL PART OF ROD OR SHALL BE WELDED AS SHOWN.

RODS THAT CONFORM TQ CRITICAL DIMENSIONS, (ROD LENGTH AND DIAMETER, WASHER DIAMETER AND THICKNESS) ARE
ACCEPTABLE IF AN APPROVED TOP CONFIGURATION FOR LIFTING THE ROD IS PROVIDED.

CONCRETE SHALL BE CLASS A OR AA.
SEE ASTM D 1785.

OPERATION IS NOT TO DAMAGE THE PAVEMENT.

. THE WEIGHT PER BARRIER RAIL PANEL IS APPROXIMATELY 3 TONS.

. RECTANGULAR POCKETS MAY BE USED IN LIEU OF CONICAL POCKETS.
_EACH %" DIAMETER LOOP BAR TO BE HOT-DIP GALVANIZE AFTER FABRICATION.
. WHEN USED AS A PERMANENT INSTALLATION, ALL SECTIONS SHALL BE ANCHOR PINNED, EXCEPT IN MEDIANS WIDER THAN 10'.

.DRILL 1" DIAMETER HOLES, AFTER PLACEMENT OF RAIL, FOR ANCHOR PINNING THROUGH THE PAVEMENT. DRILLING

. ANCHOR PIN FIRST AND LAST UNITS OF EACH RUN (LONG TERM STATIONARY AS DEFINED BY MUTCD, PART 6).

| )
No. 4 Rebar

STIRRUP BARS

2/

]

T30

TOP VIEW

Gé/\_ 450
T T—

2i_g"

SIDE VIEW

34" Dia. (A36)

LOOP BAR

No. 4 B-Bar

SHEET 10F 2

NEVADA DEPARTMENT OF TRANSPORTATION

PORTABLE PRECAST
CONCRETE BARRIER RAIL

CHIEF_ROAD DESIGN ENGR. [ ""%/08]

Signed Original On File | R-8.7.1 (502)

5/09|
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954" FillRecess With Non—Shrink
2%“ Grout After Placing Rod

¥a" chamfer
or 12" R '—‘

-

!

!

.

1 /m Reflector
Va See Note 3

F/AL

Barrier Rods Used to
Anchor Barrier Rail
to Pavement. Use 2

Rods Each End, Each No. 4 S—Bar Each End,
Recess to Be Unit. See Notes 2 & 8. Each Unit as Shown With
o 5. 4" Width 180° Hooks
I %" R I/, Chamfer
B WO”R No. 4 S-Bar

Barrier
Rod Hole

3" =
- 1
NS ! il Form Hole for Barrier Rod
= T - With 1!/4" Schedule 40 PVC

= J t Pipe. Pipe To Be Left in
No. 4 Bars Place, See Note 7.
e 2" Cl. 32"
¥4" Chamfer o 3

w . =S
;7 & | | LEnd of éoncrete Barrier
TYPICAL F SHAPE ELEVATION VIEW @ ANCHOR PINS S-BAR DETALS
SECTION D-D

9%"

’7 2" Min. Cj

gn
E‘o gn
" Y/
" , 6" Dia "
9 =] 2" or 24" Dia. Dia.
E Circular Washer 'y
I . (%" Min. Thickness) —— _ _
[ 2" Min. CI. . o
3" Notched Base N * /4" Dig. Hole Along G of Rod =
J For ¥g" x 2!/2" Cotter Pin
[ZA 1'/2" Deep x 2" TallSlots ELEVATION VIEW @ 3" DEEP o u t—DW'H D(‘;O»‘ Rod <A§thM é‘*‘g@ "
For Dimensions Not Shown, See Typical F—Shape NOTCHED BASE - Hot=Dip Galvanize er Fabrication

——— Bottom May Be Beveled to Facilitate Placement

WELDED OPTION FORGED OPTION
SECTION A-A SECTION B-B SECTION C-C ired if Barri i

* Not Required if Barrier Rod is to Be Used to Anchor Barrier Railto Pavement.

BARRIER ROD DETAIL

Also See SECTION D-D & SECTION E-E

Barrier Rod Shown

——H—-—W” Cl. At Rod Partially in Place
¥," Dia. Loop Bar

—— 4" Dia. Loop Bar

E Hot-Dip Galvanize }'*

‘ After Fabrication — }2”
B e shoyh z 1/2" R
"' Dia. 5"
| = s F Barrier fooooooI: %R
f———— . rom
| ‘ Vertical ¢ Rod End Face Washer
| | w/Cotter Pin SHEET 2 OF 2
&\/“u Chamfer Shown for Rod and Loop Clarification

NEVADA DEPARTMENT OF TRANSPORTATION

For Details Not Shown, See SECTION A-A and SECTION B-B

PORTABLE PRECAST
ROD AND LOOP CONNECTION (PLAN VIEW) SECTION E-E

CONCRETE BARRIER RAIL

Signed Original On File | R-8.7.1.1 (502)

CHIEF_ROAD DESIGN ENGR. [°0 "a/08] - >0 /0o
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%" Min Thickness 1" x 6" Rough w/
A Plywood or /2" Thick 11/4" Long Screws
Oriented Strand board ©12" Max. Centers

(See Note 4)

/— Edge of Plywood or Strand boards \ \

1" x 2'=111/;" SteelPipe
Schedule 40 (2 Per Panel) —=

r-gv | 48" ‘ 46" | p_gn
n H ‘ ‘ ‘ . /o™ Max.
AR I I ] D Bt Exposed
"' Dia. Steel Pipe w asher elf-locking Nut, Thread
/Screen Support Py 4 Per Panel. (See Note 5)

Approved Reflector
(See Standard Plan

~—— Work Area

NOTES:
. STRAIGHT HOLES 1/5" DIAMETER MAY BE USED IN LIEU

N

w

I - Drawing R-9.2.2) See Note 3
. |
S \ \ \( -
Partial Rebar Shown Above For Screen to Barrier Connection
o L g
For Details Not Shown, See Sheet R-8.7.1 SECTION A-A
-
ELEVATION
PORTABLE PRECAST BARRIER RAIL F-SHAPES
5" 5"
e 1 e It
[1~%e" Dia. Holes For "% 2' Steel Pipe
2 ; @(/ ThrecDJdedHR‘odsF /%chegu\ztltapp
o~ Vs"
\4” x 10" x 4" :m:ﬂLm:
96" Dia. Hole Plate
PLAN ELEVATION
ANCHOR PLATE DETAIL (ALTERNATIVE A)
B <—|
¢ Post = G Bracket
/1“ x 2'SteelPipe Schedule 40
Drilland Bond /2" Dia. Threaded Rod /4" Dia. Bolt /®TV5“

w/Nut & Washer-2 Per Anchor Plate. w/2" Washer &
See Note 2 Self-locking Nut ‘

Tapered Hole 1 %' Dia. At Top
Anchor Plat 8
nehor Flate to 1%" Dia. at Bottom, See Note 1

eyl
— i

i b v
K
: 5~

ALTERNATIVE A ALTERNATIVE B ALTERNATIVE C

SCREEN ANCHORAGE DETAILS

=

&)}

o

. RESIN CAPSULE-TYPE ANCHORAGE DEVICES MAY BE

. PLACE SCREEN ON WORK AREA SIDE OF TEMPORARY

/4" U-BOLTS MAY BE SUBSTITUTED FOR /4" DIAMETER
BOLTS.

¢ Post
Work area ——
g"
2 ™1 R
o 19 1on 9" Dia. Hole in Plate
"
* \‘/4” Plate Bracket
E ¥, x 1'-2" Hex Head Bolt
w/2 Plain & Beveled ANSI
Washers & Hex Nut
Max. 1" Dia. Hole in Temporary
Exposed Thread Railing For %" Bolt

OF THE TAPERED HOLES.

SUBSTITUTED FOR THREADED RODS.

RAILING WHERE TRAFFIC WILL ONLY BE ON ONE SIDE
OF THE TEMPORARY RAILING. THE SCREEN MAY BE
PLACED ON EITHER SIDE OF THE PIPE SUPPORT WHERE
TRAFFIC WILL BE ON BOTH SIDES OF THE TEMPORARY
RAILING.

CLINCHED 8D BOX NALS MAY BE SUBSTITUTED FOR
SCREWS. THE NAILS SHALL BE CLINCHED ON THE WORK
AREA SIDE OF THE SCREEN WHERE TRAFFIC WILL ONLY
BE ON ONE SIDE OF THE TEMPORARY RAILING.

OPENINGS IN THE SCREEN AREA OF 3'SHALL BE
PROVIDED AT 200'INTERVALS.

NEVADA DEPARTMENT OF TRANSPORTATION

TEMPORARY TRAFFIC
SCREEN "F"

Signed Original On File [ R-8.8.1 (502)

CHIEF_ROAD DESIGN ENGR. [°0 " a/08] - > 4/02]
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4 /B\ock M?ﬂu
A R
e, e L
fet Foé‘ingtTroMict ‘\ -
RIGID POST FLEXIBLE POST

TYPE 1REFLECTORS

ROADWAY - RAMPS

TABLE 1

[Min."| < 4"
Black N
a - & :
5 & 3'"x 3" White or Yellow | - 7,577 ) = | ':')I
. 'TRW??@%Z“%W?‘% — @ .
:m ; " B QJ hl ’ “ﬁB\mck
T
W7/7% J
RIGID POST FLEXIBLE POST =
RIGID POST

TYPE 2 REFLECTORS
APPROACHES, ACCELERATION/DECELERATION LANES
All Approaches ShallBe Delineated With White Type 2 Guideposts

at the Beginning and Ending Limits of the Approaches. Type 4 & 5
Approaches WillHave an Additional Guidepost at Each Taper Setback.

Zn

3"x3" White or Yellow
Reflectorized Material

—t Facing Traffic
| P

Min.

i

3

7

30

;

FLEXIBLE POST

TYPE 3 REFLECTORS

ISLANDS, CURBS, SHOULDER DIKES

Maximum Spacing For Guideposts On
Horizontal Curves Less Than Or Equal To 10,000

AllDistances Shown in Feet & Rounded To The Nearest 5'

SPACING_IN_ADVANCE OF

RADIUS OF [SPACING ON & BEYOND CURVE

CURVE (R)| CURVE (S)

1ST 2ND 3RD
50 20 40 60 120
150 30 60 90 180
200 35 70 105 210
250 40 80 120 240
300 50 100 150 300
400 55 110 165 300
500 65 130 195 300
600 70 140 210 300
700 75 150 225 300
800 80 160 240 300
900 85 170 255 300
1,000 90 180 270 300
1,200 100 200 300 300
1,400 110 220 300 300
1,600 120 240 300 300
1,800 125 250 300 300
2,000 130 260 300 300
2,500 150 300 300 300
3,000 165 300 300 300
5,000 210 300 300 300
10,000 300 300 300 300

SPACING FOR SPECIFIC RADINOT SHOWN MAY BE
INTERPOLATED FROM TABLE 10R COMPUTED FROM THE
FORMULA S= 3VR-50. S REFERS TO THE DELINEATOR
SPACING AND R REFERS TO THE RADIUS OF THE CURVE.
THE MINIMUM SPACING SHOULD BE 20 FEET. THE MAXIMUM
SPACING ON CURVES SHOULD NOT EXCEED 300 FEET.

IN. ADVANCE OF & BEYOND A CURVE, AND MEASURED
PROCEEDING AWAY FROM THE END POINT OF THE CURVE,
THE SPACING OF THE FIRST DELINEATOR IS 2S. THE

THE SECOND IS 3S, AND THE THIRD 6S; BUT IN NO CASE
TO EXCEED 300 FEET.

— E.OP
3 3
. £
© = o
! [te] |
Lol il )
n i
M
]
= Curb & Gutter
T € As Specified
T @
(]
\&M L

RIGID POST/REFLECTOR
WITHOUT CURB & GUTTER

TYPICAL INSTALLATIONS

NOTES:

— E.O.P.
3
e
c|.2
= Sla
© “la
< . 4222 7o
= 7 7a | >
© 3}
i Re]
'e] .o
Ble
B
= ol&
® |2
© | |
I I
4 L L
Burial Depth As Specified By

Supplier and Approved By the
Engineer

RIGID POST/REFLECTOR
WITH CURB & GUTTER

FLEXIBLE POST

For Tubular Post, Wraparound
Reflectors Are Acceptable (See
Types For Vertical Dimensions)

1. GUIDEPOST REFLECTOR COLOR SHALL CONFORM TO THE COLOR OF ADJACENT STRIPED EDGE LINE.

2. GUIDEPQOST SPACING:

a. TANGENT SECTIONS AND CURVES WITH RADIGREATER THAN 10,000', SPACING SHALL BE 400

BOTH SIDES OF ROADWAY.

=

ACROSS TO INSIDE AND OUTSIDE OF CURVE.

WITHIN THE TANGENT AS SHOWN IN TABLE 1.
"3RD" IS FURTHEST AWAY.

CURVES WITH RADIIOF 10,000' OR LESS: SPACING 20'MINIMUM — 300' MAXIMUM.
i. DISTANCE SHALL BE MEASURED ALONG CENTERLINE OF ROADWAY AND PROJECTED PERPENDICULARLY

. GUIDEPOST SHALL BE PLACED AT BEGINNING AND END OF CURVE, WITH SPACING TRANSITIONED

"ST" INDICATES GUIDEPOST NEAREST CURVE,

ii. SPACING WITHIN CURVE AS SHOWN IN TABLE 1.

TRUCK ESCAPE RAMPS: SPACING 50'.

Q@000

WITHIN SUCH FEATURES SHALL BE ELIMINATED.

ACCELERATION/DECELERATION LANES & RAMPS: SPACING 100' MAXIMUM FOR TANGENTS & CURVES.

GUARDRAIL & BARRIER RAIL SECTIONS: SEE SHEET R-9.2.2.

ISLANDS, CURBS & SHOULDER DIKES: SPACING 20' MINIMUM — 50" MAXIMUM.

IF NORMAL SPACING IS INTERRUPTED BY FEATURES SUCH AS DRIVEWAYS, APPROACHES, ETC.,
THE GUIDEPOSTS MAY BE MOVED A MAXIMUM OF /4

OF NORMAL SPACING. GUIDEPOSTS FALLING

Reflector

Type 1,2,0r 3

4 oon T
2'E 2" iy

& L]

SECTION A-A
1%
| -
.
23 —
A
Ve

RIGID POST DETAILS

10 OR 11 GAGE THICKNESS

NEVADA DEPARTMENT OF TRANSPORTATION

GUIDE POSTS

Signed Original On File |R-9‘1.1

CHIEF_ROAD DESIGN ENGR. [0

T, /69

(619)
11/06]
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Yellow Reflectorized

Type 3 Reflector Plate 3"x3" Amber (Yellow) o
Mounted Horizontally Reflectorized Material Vg'" Max. 1 o
See Sheet R—9.1.1 For Facing Traffic 12
Plate and Post Details *
g'" Max. . %:
1 i
T _ - Blue
R - B ,>Ref\eqt\'ve
1/," Holes E‘O E\O -] Sheeting
= ~ 1
Top of Island or Curb ?
‘\\ = " o i
Y Elev. of
- Pavement r
? Pl f
Qi 1
For bost bgkai
or 0os etalls
N > See Sheet R—9.1.1
71| TYPE 2 . -
ghen gsgdBosk”Emd Sf Ro_(r]dwoyu“‘ Q/mfr‘ke[_, Red Reflectors USEAE%Il\IANAF;gfgI\?DCg g,N\lLDY OF o
n a | e ackgroun or ype eftlective o~
Sheeting Shallbe Used TYPE 2 (MODIFIED)
MEDIAN CROSSOVER
TYPE 1

MEDIAN OBSTRUCTIONS B

Front: Alternating Black and Retroreflective Yellow Stripes
Sloping Downward At a 45° Angle In The Direction
of Traffic.

%" x 2" Electroplated Bolt

/& Flat Non—-Metallic Washer

6" NOTES: S Bock/ X\%
2 ) c .
| e 1. MARKERS MAY BE ERECTED TO DEFINE WITHDRAWN AREA OF MATERIAL SITES, : 1 = Solid White Eegtfﬁp‘NﬂfefMfoHNuw N
AND SHALL BE SET AT ALL CORNERS OR IRREGULAR LINES, AND APPROXIMATELY = = at Non—Wetalic Washer
/2 MILE APART ON LONG TANGENTS. - ‘ *i PLAN
2. THESE MARKERS ARE SPACED SO AS TO BE CLEARLY VISIBLE AND ERECTED
SO THAT THE WITHDRAWN AREA MAY EASILY BE ESTABLISHED.
b 3. MARKERS SHALL BE OMITTED WHERE THE WITHDRAWN AREA IS FENCED. N
5 s
1 :Obstruction
~ !
10 or 11 Gage 6'MetalPost s
Driven Approx. 3'Into Ground o HoHwWAYG L
For Post Details '
See Sheet R—9.1.1 X Elev. of ST
Pit Boundary ‘\ Bovement N
I* = ] ‘b
\—Murkersj 10 or 11 Gage .
For Post Details
P|T AREA > See Sheet R-9.11
S S E‘V Object Markers Shallbe Installed to Delineate
\\ Bridge Ends, Underpass Abutments and All
Other Obstructions Closely Adjacent to the
n I, Ol Edges of the Roadway. They May be Omitted
| - - When Guardrail or Barrier RailProtects the
b \_\ .. /( Obstruction.
- Pit Boundary NEVADA DEPARTMENT OF TRANSPORTATION
MATERIAL SITE METHOD OF PLACEMENT BRIDGES, PIERS, ABUTMENTS OBUECT MARKERS
BOUNDARY MARKERS
Signed Original On File [R-9.2.1 (619)
ADOPT!
CHIEF_ROAD DESIGN ENGR. | 8/69 9/08)
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Reflector

90° ]|

f
See Note 3 /X/ E

B B

A A

SECTION A-A PLAN

BARRIER RAIL REFLECTOR INSTALLATION

/Norma\ Edge of Pavement

_—3_{
A Reflector
]/‘ For Details Not Shown

See Sheet R-9.1.1

Contract May Specify Either
—— Flexible or Rigid Post
Paid As Guide Post

3_p"

. |

oi_gn

)

TYPICAL GUARDRAIL-GUIDE POST INSTALLATION

NOTES:

1. ALL REFLECTORS SHALL BE SELECTED & INSTALLED PURSUANT TO
THE PROJECT PLANS & SPECIFICATIONS OR AT THE DIRECTION OF
THE ENGINEER. THE DEPICTED REFLECTORS ARE FOR MOUNTING
LOCATION INFORMATION ONLY.

2. SPACING: SEE "REFLECTOR PLACEMENT ON GUARDRAIL" NOTES AND
TABLE "A", OF THIS SHEET.

. REFLECTORS SHALL BE MOUNTED AT THE ANGLE SPECIFIED BY THE
MANUFACTURER OR AS DIRECTED BY THE ENGINEER.

w

. COLOR: SHALL COMPLY WITH THE GUIDELINES ESTABLISHED BY THE
CURRENTLY ADOPTED M.U.T.C.D. EDITION.

~

REFLECTOR PLACEMENT SPACING ON GUARDRAIL/BARRIER RAIL:

SPACING SHALL BE:

(@) 50' ON TANGENTS AND ON CURVES OF 300'RADIUS OR GREATER.IF LESS
THAN 300'RADIUS SEE TABLE A.

(b) REFLECTORS SHALL BE OMITTED ON THE FLARED SECTIONS OF GUARDRAIL.

(c) NO DIRECT PAYMENT FOR REFLECTORS ON BARRIER RAIL.

TABLE A

Radius Reflector
of Curve Spacing
<50 20

150" 30'

200' 35

250' 40'
> 300 50'

Guardrail Posts “ ’76 Min.

i i i

Face of Guardrail

GUARDRAIL-GUIDE POST LOCATION
REFLECTORS

NEVADA DEPARTMENT OF TRANSPORTATION

GUARDRAIL-GUIDE POST

Signed Original On File |R-9.2.2

(618,619
CHIEF_ROAD DESIGN ENGR. ["0" "% /gg|

6/09|
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NOTES:

1. CONCRETE SHALL BE CLASS A OR AA.

2. MONUMENTS MAY BE POURED SQUARE OR ROUND.

3. MONUMENT STAMPING SHALL BE DONE ACCORDING TO

LOCATION DIVISION'S "SPECIAL INSTRUCTIONS FOR
SURVEY, MAPPING, OR GIS CONSULTANTS" MANUAL.

Metal Cap
1" Min.
No. 4 Rebar Hoop 1/
No. 4 Rebar Hoop‘ 50" Length, 14" Dia E‘:‘gi C;A\ége{;
59“ \Tength. 14" Dia 6'" Min, Overlap Surface
6" Min, Overlap Place Collar /4"
Below Finished
Surface
N Finished Collar N " Finished
Collar —um 5% 8% Roadway (Nominal) 5% 8% Eomfdwuy
(Nominal) | 3" | 7/ Surface ¢ - 30 ‘¢ AL f%” / urface
¢ N N _ - - - _
B 5 ‘Y 2N ‘
/4" Radius | /4" Radius 3 5
(Al Around) % (Al Around) J¢ -
6" 8"
" Min. J |
o
Sand ——— =
Use Bondbreaker -
Between Concrete ©
Surfaces
No. 5 Rebar
Length 18" N N < B
Marker Disk
20" Min. 0" Min.
i i f
SURVEY COVER & RING ALTERNATE PLACEMENT
(CAST IRON) (CAST IRON)

SURVEY MONUMENTS

NEVADA DEPARTMENT OF TRANSPORTATION

SURVEY MONUMENTS

Signed Original On File | R-9.3 (621)

CHIEF_ROAD DESIGN ENGR. |20 "7 /06| >, 0g)
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ALL MEASUREMENT * /" TOLERANCE

%

j r l"/‘lu —1!/4"" Reservoir Cut

Self Leveling )
Silicone
Joint Sealant

Non—Absorptive

Closed Cell
Bond Breaker

%

D/4

[
/s"

TRANSVERSE WEAKENED
PLANE JOINT
DOUBLE SAW CUT

ALL MEASUREMENT * /" TOLERANCE

(‘/4”

Self Levelin
Silicone
Joint Sealant

x©
1 \/4\\

Non—Absorptive
Closed Cell
Bond Breaker

TRANSVERSE CONTACT JOINT

SINGLE SAW CUT

ALL MEASUREMENT *+ V/jg"" TOLERANCE

Self Leveling Silicone® -
Joint Sealant 3
Non—Absorptive [ I
Closed Cell -
Bond Breaker - =
/s"
LONGITUDINAL WEAKENED
PLANE JOINT

DOUBLE SAW CUT

ALL MEASUREMENT * jg"" TOLERANCE

10
i
Self Leveling Silicone L
Joint Sealant
Non—Absorptive
Closed Cell
Bond Breaker

D/3

LONGITUDINAL WEAKENED
PLANE JOINT
SINGLE SAW CUT

— 1" Reservoir Cut

See Transverse Contoct
Joint Single Saw Cut T

114" x 18" Dowel Bar
Epoxy Coated

T See Notes 11& 12

o~
~
[a)

g

SECTION A-A
TRANSVERSE CONTACT JOINT
WITH DOWEL BARS

See Note 5

No. 4 Rebar x 24" Tie Bar

Epoxy Coated
See Note 6

r ‘/4” R

Initial Lane

12

SECTION B-B
LONGITUDINAL CONTACT JOINT

No. 4 Rebar x 24" Tie Bar

Epoxy Coated, See Note 6 Joint Single

See Longitudinal Weakened plane

or Double Cut

120

SECTION

B-B

LONGITUDINAL WEAKENED

PLANE JOINT

Longitudinal Contact or
XWeokened Plane Joint

| BI<—|I | |

Transverse Weakened Plane Joimt\

|
[ w [ [ [
Longitudinal Tie Bars at Uniform Spacing B

Not To Exceed 1'-6"

PLAN
TIE BAR DETAIL

See Note 6

DowelBars@Transverse

]

Transverse Weakened
Plane Joint

See Notes 1,2 and 3

| \
\ \
| |
! B |
\ 5 \ L
\ \
\ \
\ |

12!
T

Lane
Contact Jaoint

>

6
Longitudinal Contact or —‘
Weakened Plane Joint

Lane

I
Dowel Bar Spacing 12"
None On Shoulder, See Note 13

(see Typicals)

PLAN

i /Asphc\t Pavement
|

Concrete Pavement

PAVEMENT END ANCHOR DETAIL

See Note

NOTES:

ALL WEAKENED PLANE JOINTS SHALL BE SAWED DIAGONALLY AS SHOWN, EXCEPT AS INDICATED IN THE END
ANCHOR AND STRUCTURE APPROACH DETAILS. WHEN ONLY ONE LANE IS BEING CONSTRUCTED ALONGSIDE
EXISTING LANES, JOINTS SHALL BE SAWED EITHER DIAGONALLY OR AS DIRECTED BY THE ENGINEER.
OFFSET IS 1IN 6 AND SKEWED COUNTERCLOCKWISE.

2. SPACING OF WEAKENED PLANE JOINTS SHALL BE SUCCESSIVELY 15',13', 14', 12' AND REPEAT, EXCEPT FOR
THE FIRST JOINT AT PAVEMENT END ANCHORS AND AT REINFORCED STRUCTURE APPROACHES.

3. TRANSVERSE CONTACT JOINTS SHALL BE CONSTRUCTED AT LEAST 6'FROM ANY TRANSVERSE WEAKENED PLANE JOINT.

4. LONGITUDINAL WEAKENED PLANE JOINTS SHALL BE CUT AT ALL LANE AND SHOULDER LINES EXCEPT WHERE LANE
PLUS ADJACENT SHOULDER WIDTH IS LESS THAN OR EQUAL TO 16"

5. ALL TRANSVERSE CONTACT JOINTS SHALL BE SAWED AND JOINT SEALER USED PER RESPECTIVE TRANSVERSE
CONTACT JOINT DETAIL THIS SHEET.

o

.ALL TIE BARS TO BE EPOXY COATED EXCEPT IN CLARK CO. TIE BARS TO BE PLACED IN MIDDLE 1/3 OF SLAB
THICKNESS.

7. TRANSVERSE CONTACT JOINTS WITH DOWEL BARS SHALL BE USED AT ALL CONSTRUCTION JOINTS AND ELSEWHERE
IF ORDERED BY THE ENGINEER.

8. PAVEMENT END ANCHORS SHALL BE CONSTRUCTED AS THE TERMINAL PANELS OF ALL PAVEMENT NOT ABUTTING
EXISTING CONCRETE PAVEMENTS OR STRUCTURES, AND ELSEWHERE IF ORDERED BY THE ENGINEER.

©

CINITIAL Yg" WEAKENED PLANE JOINT SAW CUT TO BE DONE WITHIN SPECIFIED TIME LIMIT. RESERVOIR CUT
SHALL BE DONE AT A LATER TIME.

10. RATIO OF DEPTH TO WIDTH OF JOINT SEALANT SHALL BE 1:1

11. DOWEL BARS SHALL BE LOCATED WITHIN 1" OF THE PLANNED TRANSVERSE AND DEPTH LOCATION AND WITHIN
2" OF THE PLANNED LONGITUDINAL LOCATION.

N

. THE ‘}DOWEL BARS SHALL BE PARALLEL TO THE PAVEMENT SURFACE AND CENTERLINE WITHIN A TOLERANCE
OF /7" IN 18".

o

. DOWEL BARS SHALL NOT BE PLACED WITHIN 12" OF LONGITUDINAL JOINTS.

N

. D = SLAB THICKNESS.

NEVADA DEPARTMENT OF TRANSPORTATION

PLAIN JOINTED
CONCRETE
PAVEMENT DETAILS

Signed Original On File [ R-10.1.1
Pl
CHEF_ROAD DESIGN ENGR. [0 7 /gg|

(409)
9/97]
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ALL MEASUREMENT */g" TOLERANCE

1 A
r i~ Reservoir Cut

Self-Leveling -
Silicone
Joint Sealant

D/3

Non—Absorptive
Closed Cell
Bond Breaker

/8"
TRANSVERSE WEAKENED

PLANE JOINT
DOUBLE SAW CUT

ALL MEASUREMENT *Vjg" TOLERANCE

Self-Leveling Silicon
Joint Sealant

i o
N - e (TWO LANES SHOWN, TYP. FOR ADDITIONAL LANES)
Non—Absorptive
Closed Cell
Bond Breaker . ARYARS S A SRV . X
Initial L r\J
TRANSVERSE R ntial L _
SINOLE ad CUT SECTION B-B SECTION B-B
LONGITUDINAL WEAKENED LONGITUDINAL CONTACT JOINT
PLANE JOINT
I/ n
ALL MEASUREMENT Vg TOLERANCE NOTES: ?Q‘VC%EENSTS DOWEL BAR DIA.|TIE BAR SIZE |[LENGTH OF TIE
Vo . - DN d IN. MIN. REBAR t | BAR L IN.
— = (/4 1" Reservoir Cut 1. ALL WEAKENED PLANE JOINTS SHALL BE SAWED PERPENDICULAR AS SHOWN, EXCEPT
AS INDICATED IN THE STRUCTURE APPROACH DETAILS. WHEN ONLY ONE LANE 10 14 No. 4 24
Self-Leveling Silicon = IS BEING CONSTRUCTED ALONGSIDE EXISTING LANES, JOINTS SHALL BE SAWED
Joint Sealant N AS DIRECTED BY THE ENGINEER. " 1% No 5 .
5 .
Non—Absorptive '
Closss al t 2. SPACING OF WEAKENED PLANE JOINTS SHALL BE 15'EXCEPT AT REINFORCED 2 a3 DA No. 5 0
ond Breaker
3 TRANSVERSE WEAKENED PLANE JONTS SHALL BE AT LEAST 6'FROM ANY CONTACT
LONGITUDINAL WEAKENED 4. LONGITUDINAL WEAKENED PLANE JOINTS SHALL BE CUT AT ALL LANE AND SHOULDER
PLANE JOINT EQE?LETXOCEWPJ WHERE LANE PLUS ADJACENT SHOULDER WIDTH IS LESS THAN OR
DOUBLE sAW CUT 5. ALL TRANSVE%SE CONTACT JOINTS SHALL BE SAWED AND JOINT SEALER USED PER Iransverse Weakened Asphalt
. Plane Joint L 15! | P
RESPECTIVE TRANSVERSE CONTACT JOINT DETAL THIS SHEET. \“ ‘ Pavement
6. ALL TIE BARS TO BE EPOXY COATED EXCEPT IN CLARK CO. TIE BARS TO BE I - |
PLACED IN MIDDLE 1/3 OF SLAB THICKNESS. TIE BARS SHALL NOT BE PLACED by N
WITHIN 1" OF DOWEL BARS. T
7. TRANSVERSE CONTACT JOINTS WITH DOWEL BARS SHALL BE USED AT ALL Conerete Pavement
ALL MEASUREMENT *Vjg" TOLERANCE CONSTRUCTION JOINTS AND ELSEWHERE IF ORDERED BY THE ENGINEER. L__l Normal
(. o CASHET 30 ASHORS Sl 0 COIRLETED A5 U JE TS, O A o
- /e ELSEWHERE IF ORDERED BY THE ENGINEER. ' PAVEMENT END ANCHOR DETAIL

Self-Leveling SiliconeX
Joint Sealant

Non—Absorptive
Closed Cell
Bond Breaker

LONGITUDINAL WEAKENED
PLANE JOINT
SINGLE SAW CUT

NS
D/3 |

See Transverse Weakened
Plane Joint Double Saw Cut d x 18" DowelBar Epoxy Coated

See Notes N iz & i3 See Transverse Contact

Kjoimt Single Saw Cut

r

9" g
SECTION C-C SECTION A-A
TRANSVERSE WEAKENED TRANSVERSE CONTACT JOINT
PLANE JOINT See ot 5

See Longitudinal Weakened Plane

Joint Single or Double Saw Cut Ex T\e Bar Epoxy Coated

See Note

-

il

©

INITIAL /g" WEAKENED PLANE JOINT SAW CUT TO BE DONE WITHIN SPECIFIED TIME
LIMIT. RESERVOIR CUT SHALL BE DONE AT A LATER TIME.

10. RATIO OF DEPTH TO WIDTH OF JOINT SEALANT SHALL BE 1:1

11. DOWEL BARS SHALL BE LOCATED WITHIN 1" OF THE PLANNED TRANSVERSE AND
DEPTH LOCATION AND WITHIN 2" OF THE PLANNED LONGITUDINAL LOCATION.

12. DOWEL BARS SHALL BE PARALLEL TO THE PAVEMENT SURFACE AND CENTERLINE
WITHIN A TOLERANCE OF !5" IN 18"

13. DOWEL BARS SHALL NOT BE PLACED WITHIN 1'OF LONGITUDINAL JOINTS.

14. D = SLAB THICKNESS

8'or 10'

TIE BAR AND DOWEL BAR APPLICATIONS

o 2 ‘ \Mediun Edge of Pavement N
SEEE Transverse Weakened T~ Area ‘
2 > ‘ - Plane Joint @ 15 ‘ j\\
] (See Notes 1, 2, And 3) o | -
‘ _‘7::/11 DowelBars @ 12" ‘ . ‘ 4778
3 | £%s| 4
- 227 -2
2 C = C Longitudinal Contact_or ©28 13
s ‘ - J Weakened Plane Joj ‘ S ‘ g 5
& = 0eOo Sl
T 1A |k &5
T == B E N B =y 5|¢
S| 2 [C ~# or 13 DowelBars e 12" 3|2
g8 - \ \ HE
s E‘ Longitudinal Contact or 8 8
5o ‘ Weakened Plane Joint ‘ ‘ [}
- L] =
al:n
| =5, |/ﬁ| ___
s | [ L.Bl P ‘ ‘ ‘
3|8 5 Tie Bars @ 300 Shoulder
o1, ‘ /Outs'\de Edge \F ﬁ‘\‘
2 of Pavement
[%) } } P 4‘
PLAN

See Note &

NEVADA DEPARTMENT OF TRANSPORTATION

DOWELED CONCRETE
PAVEMENT DETAILS

Signed Original On File [R-10.1.2 (409)

CHIEF_ROAD DESIGN ENGR. |20 "7 /06] - > o/ 0d]
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Median Shoulder

See Note 1

‘ Edge of Travellane

Transverse Weakened A/

Plane Joints (Typ.) ‘
|

Outside Shoulder

See Note 3 \

See Note 1
L/

WEAKENED PLANE JOINTS LOCATION
(DOWELED PAVEMENT ONLY)

Rumble Strip ShallNot Be Used In Urban Areas
For details not shown See Standard Plan Drawing R-10.1.2

NOTES:

1. SHOULDER TRANSVERSE JOINTS SHALL BE THE SAME PATTERN AS MAIN ROADWAY.

2. SEE TYPICAL SECTION FOR WIDTH OF SHOULDER AND LONGITUDINAL WEAKENED
PLANE JOINT LOCATION.

3. SEE CONTRACT PLANS SPECIAL DETAIL FOR CONCRETE RUMBLE STRIPS.

Median Shoulder
See Note 1

Edge of TravellLane

Transverse Weakened
Plane Joints (Typ.)

See Note 3

Outside Shoulder

/7 See Note 1

i W W

WEAKENED PLANE JOINTS LOCATION

Rumble Strip ShallNot Be Used In Urban Areas
For details not shown See Standard Plan Drawing R-10.1.1

NEVADA DEPARTMENT OF TRANSPORTATION

WEAKENED PLANE JOINTS
CONCRETE

Signed Original On File [R-10.1.3

CHIEF_ROAD DESIGN ENGR. |0

PTI
7/96

(409)
1/01
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NOTES:

Edge of Oil

RUMBLE STRIP DETAIL

\NV /5" Min. to %" Max.
N
1

nnonnan

No Rumble Strips

Shoulder
Width 1. RUMBLE STRIPS SHALL BE USED ON ALL OUTSIDE SHOULDERS THAT
111 ARE 4' WIDE OR WIDER ON BOTH RURAL AND RURAL DIVIDED HIGHWAYS.
RUMBLE STRIPS SHALL BE USED ON ALL THE INSIDE SHOULDERS OF
Travel RURAL DIVIDED HIGHWAYS WITH SHOULDER WIDTH OF 2'OR MORE.
Lane h
2. RUMBLE STRIPS SHALL NOT BE PLACED IN URBAN LOCATIONS, NOR ON RAMP
—— — — — — — — — — SHOULDERS, BRIDGES, OR BRIDGE APPROACH SLABS, UNLESS SPECIFICALLY
DESIGNATED IN THE PLANS.
Travel
Lane — 3. RUMBLE STRIPS MAY BE CONTINUOUS THROUGH ALL MINOR APPROACHES,
BUT SHALL BE OMITTED ACROSS PRINCIPAL INTERSECTING ROADWAYS.
Shoulder § Shoulder Stripe
Width 4. RUMBLE STRIPS CAN BE PLACED ON EXISTING ROLLED IN RUMBLE
STRIPS IF PRESENT.
5. FOR RAMPS AND STRUCTURES, SEE SHEET R-10.1.5.
TWO WAY TRAFFIC LAYOUT 6. ON CONCRETE PAVEMENTS, DUE TO TRANSVERSE JOINTS, RUMBLE STRIPS
WILL REQUIRE A SPECIAL DETAIL.
LEGEND:
N
— PLANTMIX BITUMINOUS SURFACE
[} AN
Travellane(s) _ | Shoulder 4' Min. | 7n
] 18" 5
Shoulder Stripe Rumble Strip R=1"Max.
= /
i N
[
20"
4 1t
T 1 T
- —

No Rumble Strips

Principle Approach

‘ 20'

e

No Rumble Strips

Principle Approach

TYPICAL RUMBLE STRIP PLACEMENT

Deceleration Lane and Principle Approach

SURFACE

NEVADA DEPARTMENT OF TRANSPORTATION

RUMBLE STRIPS—-RURAL
PLANTMIX BITUMINOUS

Signed Original On File [R-10.1.4

(403)

CHIEF_ROAD DESIGN ENGR. |20 o011 [-V o0 /o
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Begin Ramp

| No Rumble Strips

Shoulder
Width

Traveled
Way

Traveled
Way

Shoulder
Width

No Rumble Strips

Back Face of

A A 40"
(R R

TYPICAL RUMBLE STRIP PLACEMENT
ENTRANCE AND EXIT RAMPS

Normal
Approach

End of Ramp

Shoulder
Width

Traveled
Way

Traveled
Way

Shoulder
Width

DIVIDED HIGHWAY LAYOUT

NOTES:

1.

RUMBLE STRIPS SHALL BE USED ON ALL OUTSIDE SHOULDERS THAT ARE
4'WIDE OR WIDER ON BOTH RURAL AND RURAL DIVIDED HIGHWAYS. RUMBLE
STRIPS SHALL BE USED ON ALL THE INSIDE SHOULDERS OF RURAL DIVIDED
HIGHWAYS WITH SHOULDER WIDTH OF 2'OR MORE.

RUMBLE STRIPS SHALL NOT BE PLACED IN URBAN LOCATIONS, NOR ON RAMP
SHOULDERS, BRIDGES, OR BRIDGE APPROACH SLABS, UNLESS SPECIFICALLY
DESIGNATED IN THE PLANS.

RUMBLE STRIPS MAY BE CONTINUQUS THROUGH ALL MINOR APPROACHES,
BUT SHALL BE OMITTED ACROSS PRINCIPAL INTERSECTING ROADWAYS.

RUMBLE STRIPS CAN BE PLACED ON EXISTING ROLLED IN RUMBLE STRIPS
IF PRESENT.

FOR RURAL NON-FREEWAY HIGHWAYS, SEE STANDARD PLAN SHEET R-10.1.4.

ON CONCRETE PAVEMENTS, DUE TO TRANSVERSE JOINTS, RUMBLE STRIPS
WILL REQUIRE A SPECIAL DETAIL.

LEGEND:

& PLANTMIX BITUMINOUS SURFACE
AN

( Structure \

\

— N

*Approach
Slab

RUMBLE STRIP CORRUGATIONS

- SECTION A-A

40"

e

40"

DIVIDED HIGHWAY LAYOUT AT BRIDGE STRUCTURE

*If No Approach Slab Then 40" From Back Face of Structure

15" Min. to 5" Max.

NEVADA DEPARTMENT OF TRANSPORTATION

RUMBLE STRIPS
RAMPS/STRUCTURES

Signed Original On File [R-10.1.5
Pl
CHEF_ROAD DESIGN ENGR. [0 '1/01

(403)
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Solid Yellow with Sloid White Line
Broken Yellow Line

Shoulder /
Solid White Line Width
Travel
Lane
2-Way Left
Turn Lane
Double Solid Yellow Line, Travel
Broken Yellow Line, or Lane
Solid Yellow Line with
Broken Yellow Line Shoulder
Width
WITH TWO WAY LEFT TRUN
Double Solid Yellow Line, Solid White Line
¢ Broken Yellow Line, or
Solid Yellow Line with
Broken Yellow Line
Travel Lane(s) ‘ TravelLane(s) a/%)tu}’lder
\
. Centerline
RUMBLE STRIP DETAIL L gterr;;eerhne \_ W/Rumb\e Strip L [ggée\
)
Travel
Lane
Shoulder
CENTERLINE SECTION fidth
WITHOUT TWO WAY LEFT TURN
40" Back Face of N | Lon
Sk d Structure orma
- ?*Apg&oeoch Approach  —™1 =~
Shoulder ‘
Width \
Travel
Way A A h
< * Approach * Approach >
Slab Slab OTES
Travel q —N :
Way
1. CENTERLINE RUMBLE STRIPS SHALL NOT BE PLACED IN URBAN
Shoulder LOCATIONS, NOR ON BRIDGES, RAILROAD R/W, OR BRIDGE APPROACH
Width SLABS UNLESS SPECIFICALLY NOTED IN THE PLANS.
JEPSSN
40 2. CENTERLINE RUMBLE STRIPS SHALL BE PLACED IN PASSING AND
NON PASSING ZONES.
LAYOUT AT BRIDGE STRUCTURE 3. CENTERLINE RUMBLE STRIPS SHALL BE CONTINUOUS THROUGH ALL
, MINOR APPROACHES, BUT SHALL BE OMITTED ACROSS PRINCIPAL
* If No Approach Slab Then 40" From Back Face of Structure ARTERIAL INTERSECTING ROADWAYS AND MAJOR DRIVEWAYS WHERE
THE CENTERLINE STRIPE HAS BEEN OMITTED.
4. CENTERLINE RUMBLE STRIPS MAY BE OMMITED WITHIN 1000' OF
RESIDENCES.
5. STRIPING SHALL BE PLACED OVER THE CENTERLINE RUMBLE STRIPS.
/2" Min. to 5" Max. SHEET 10F 2
LEGEND:
NEVADA DEPARTMENT OF TRANSPORTATION
- PLANTMIX BITUMINOUS SURFACE
CENTERLINE
RUMBLE STRIP CORRUGATIONS RUMBLE STRIP

SECTION A-A

Signed Original On File [R-10.1.6 (403)
Pl
CHIEF_ROAD DESIGN ENGR. |07 "®05 /g
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No Rumble Strips

Shoulder
Width

Travel
Way

Travel
Way

Shoulder
Width

1

PRINCIPAL APPROACH WITH STORAGE LANE

No Rumble Strips

lté

PRINCIPAL APPROACH WITHOUT STORAGE LANE

g
—) NO RUMBLE \\ STRIPS m—)
>R

A\

S
50 vy
2
Z

PRINCIPAL APPROACH WITH RAILROAD TRACKS

SHEET 2 OF 2

NEVADA DEPARTMENT OF TRANSPORTATION

CENTERLINE
RUMBLE STRIP

Signed Original On File [R-10.1.6.1 (403)
Pl
CHIEF_ROAD DESIGN ENGR. |0 "®5 /09
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ghrough Dy (feet) > Dg  (feet)
Speed 2 Preferred | Minimum
MVem< 4000 | MVeYm> 4000
M.P.H. 2
- - - - " Y T T T = 40 70 200 9 150 S0
(&}
>55 70 300
£ S e a2 —— Through Foss
or All-Weather rough Roa rough Roa
Turnout I m m i D 4 D )
X [ [F 6' 1 1 | 2 1
4:1 Min. Taper for LS|  14'Min. | | Min. |2.5:1 Min. Taper for LS
! - i IV P ‘ oood good
20:1 Min. Taper for HS Varies 12:1 Min. Taper for HS
See D3 S Stop Sign
Note 4
LS = Roads Carrying LOW speed Traffic and for Localand Collector Roads Dz (feet) QQ
HS = Roads Carrying HIGH Speed Traffic Preferred | Minimum IS Through 5 (fect)
W = For Suggested Widths See TABLE 1 i) > Road 2 ‘Tee
X = For Mailbox Face Offset See TABLE 1(0" TO 12") 90 60 S Speed Ve A V;
¥ MPH. |T5n-5 =59 50<qfi—m5- <400|15=5 >400
a 40 70 100 100
MAILBOX TURNOUT i o
© 5 =55 150 150 200
Ve AVERAGE DALY TRAFFIC ON QQM ib
CROSS ROAD, VEHICLES PER DAY (Tay‘pgx

Vin AVERAGE DAILY TRAFFIC ON THROUGH
ROAD, VEHICLES PER DAY

" NUMBER OF MAILBOXES AT MAIL STOP

MINIMUM CLEARANCE DISTANCES TO NEAREST

MAILBOX IN MAIL STOPS AT INTERSECTIONS
TABLE 1 SUGGESTED GUIDELINES FOR
LATERAL PLACEMENT OF MAILBOXES
WIDTH (W) OF ALL- DISTANCE (X) ROADSIDE FACE OF
HIGHWAY TYPE AND WEATHER SURFACE OF MAILBOX IS TO BE OFFSET DEPTH
TRAFFIC CONDITIONS | TURNOUT OR AVAILABLE  BEHIND EDGE OF TURN OUT OR BASE
SHOULDER AT MAILBOX USABLE SHOULDER AGGREGATE
PREFERRED|  MINIMUM PREFERRED MINIMUM .
RURAL HICHWAY T FT) (NCH) (INCH) (NCH) NOTES:
_ 1. FOR FURTHER INFORMATION ON MAILBOXES SEE AASHTQ "A GUIDE FOR
ADT= OVER 10000 vpd | > 12 2 8 10 12 0 4 ERECTING MALBOXES ON HIGHWAYS, 1994 EDITION.
ADT— 2. MAILBOXES WITHIN THE CLEAR ZONE SHALL BE THE TYPES SHOWN IN
1800 TO 10,000 vpd 12 10 8 10 12 0 4 SHEETS R-12.1.2 AND R-12.1.3 OR AN APPROVED EQUAL.
3. ADT = AVERAGE DALY TRAFFIC, vpd = VEHICLES PER DAY.
ADT= 100 TO 1500 vpd| 10 8 8 TO 12 0 4 4. FOR MAILBOX SPACING AND VARIABLE LENGTH SEE SHEETS R-12.1.2
AND R-12.1.3.
RURAL ROAD 5. TURNOUT QUANTITIES IN PLAN SUMMARY SHEETS.
ADT= UNDER 100 vpd
- OR — 8 Gk s 10 1 ax 4 6. MILLED MATERIAL MAY BE USED IN LIEU OF AGGREGATE BASE.
RESIDENT STREET
WITHOUT CURB OR 7. INSTALL MAILBOXES ON FLAT SURFACE WITHOUT UNDULATIONS.
ALL WEATHER SHOULDER
8 TO 12 6 0
RESIDENTIAL STREET
CURBED N/ A N/A BEHIND TRAFFIC BEHIND TRAFFIC
FACE OF CURB FACE OF CURB
% IF TURNOUT IS PROVIDED, THIS MAY BE REDUCED TO ZERO. NEVADA DEPARTMENT OF TRANSPORTATION

#% RESIDENTIAL STREET WITHOUT CURB MAY BE REDUCED TO ZERO.

MAILBOX TURNOUTS

Signed Original On File [R-12.1.1 (214)
IADOPTI
CHEF_ROAD DESIGN ENGR. |20 "% /g6 % /04]
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oNe

3/ AT
Nominal 27" Dia. -
Muffler C\cgmp £ = —== %
= [} "
e m T I U-BOLT CLAMP .|% ’ Ve
% Ezirvvvgc];e;SBo\t, Nominal 2" Top of Reflector =
30y gn &4 W*Lockwosﬁer, Standard Pipe Facing Traffic " g N
White Reflective 1-Nut S g At j
Sheeting Anti-Twist Device (AlIPosts) V" R R B e
Welded 1o Pipe T Bend e Tt x 1y N
v y upports i‘ I ] 90" 7%' Bend Line 32 8—Slots
(] 4 in. . R ) " 2
Nominal 234 Y% H Mno | Y H Min | AR
Muffler Clamp N /]
(Fipe Fosts Ony) SPACING FOR MULTIPLE e, SHELF
POST INSTALLATION o X
< = =
NN
™ i/ "
E7ATRN AT ngo\es s R
Long Hex Bolt, 1 Al ‘ =
Coe—a—a | 2-Washers, H "R T
g 1-Lockwasher, NOTES: L__J il V2 | .
1-Nut 1H = 3-6" MIN., 4' MAX. 2 : f Vs
Platform No. 8 sy L ) E‘] Q_B:j—L
ket No.8& xJs bong 2. SEE STRUCTURE LIST FOR MALBOX TYPES. BRACKET A Yo
{Stove Boll) 2° Washers 3.REFER TO SHEET R-12.11 TABLE 1 FOR 4
4 x 4" ockwasher, 1=Nu SUGGESTED GUIDELINES FOR LATERAL N ﬁ] a\
or 4" ¢ Y x 4" PLACEMENT OF MAILBOXES. 7 . U
Wood Post (3ng Hex Bolt, 3! N ] — [:%“ e
2-Washers, 4. INSTALL MAILBOXES ON FLAT SURFACE = PEA Ts"x Vs
Type 1 Reflector -Lockwasher, WITHOUT UNDULATIONS. :qI ‘ A 8-Slots
— BN VARVl
See Sht. R-9.1.1 1=Nut N ! Va" XYz
= 6-Slots
*
——
1% " 1‘5/\6\\%6” Dia. 7 4 RIS
4—Holes =
SINGLE AND DOUBLE MAILBOX ASSEMBLIES ANTI-TWIST PLATE PLATFORM
TYPE A — WOODEN POST or PIPE POST
2
;/g“tﬁ%;sﬂg Hex\ Platform 5% " Thick Galv. Steel +—H—X—0—H—+
1-Lockwasher, 1-Nut No. 8 x¥q" L. Slotted Rd. Hd 3" ox 13"
/D\ Bg\t (Sﬁo/‘\‘/e Eog\%) ZSwgshers, 1{875\2&343 2V "2V S " ox V"
1-Lockwasher, 1-Nut | ol a1 10-Slots
/ ‘ 2" DIA—| Ve
"X 3"
Ti i il —t——— s+ }7 4 /4%\0&3
,,,,, ‘ ‘ N
+ ! B
3, | \ o 2 2 pm \v I
%' x 2!/4" Long Bracket Adapter Plate ; ; ; . SIS
Hex Bolt, 2 Washers, s > W + ) -
1 Lockwasher, 1 Nut B N \N
18" X [J [ :
<~ + T
(\ (D\ (\ ADAPTER PLATE \ ) Ly
o | . o | For Double Installations 3" 17
2 Ib./ft. Stee\\‘ﬂl B
Type 1 Reflector Flanged Channel AT ool b
See Sht.R-9.1.1 A{{S‘Zt;/“
] ]
Ground Line Length PLATFORM
%" x ¥ Long Hex "‘f:// 7&‘ to
Bolt, 2—Washers = A‘ Fit ’»
1-Lockwasher, 1-Nut ‘ o4n ‘ ‘ R l
\/D\ ! \ \ 50 % " Thick Golv. Steel
Platform 1 1 1 o . Nominal /2"
V % A ™ino | % H Mo | 1/ 2 Std. Wt. Pipe
S o SPACER
A .
%" x 2'/a" Long Bracket \ No.8 x %" Long Slotted Rd. Hd 3—Holes —| & NEVADA DEPARTMENT OF TRANSPORTATION
o Dol 2 ashers: Boit (Stove Bolt) 2-Washers,

1-Lockwasher, 1-Nut
2 Ib./ft. Flanged Channel

SINGLE AND DOUBLE MAILBOX ASSEMBLIES
TYPE B — METAL POSTS

>~

POST MOUNTING ANGLE

For Mounting Mailboxes To Post
2 Required Per Post

MAILBOX SUPPORTS

Signed Original On File [R-12.1.2
Pl
CHEF_ROAD DESIGN ENGR. |0 "% /06

(214)

4/04




62l-d

SINGLE MAILBOX MOUNT DOUBLE MAILBOX MOUNT MULTIPLE MAILBOX MOUNT BRACKET MOUNT ALTERNATIVE

@ N ﬂﬂﬂﬂ B NOTES:

" . " 1. FOR_FURTHER INFORMATION ON MAILBOXES SEE AASHTO
g g g "A GUDE FOR ERECTING MAL BOXES ON HIGHWAYS', 1994 EDITION.
o o o 2. INSTALLATION OF TYPE C MAILBOX ASSEMBLIES SHALL BE IN
< 2 2 ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS.
£ £ £ 3. THE DIRECTION OF THE MALBOX OPENING IN RELATION TO THE
- - - TRAVEL LANES SHALL BE SET BY THE U.S.POSTAL SERVICE.
g g < 4. 3" x 8" WHITE REFLECTORIZED SHEETING SHALL BE PLACED
| ‘ N FACING TRAFFIC 38" +/— 3" FROM GROUND ON ALL MAILBOX
K SUPPORT STRUCTURES.
T T T
i 5. LIGHTWEIGHT NEWSPAPER BOXES MAY BE MOUNTED BELOW THE
R s, TR R y B MAILBOX ON THE MAILBOX SUPPORT.
6. HEAVY GAUGE STEEL MAILBOXES ( 1flb) ARE NOT ALLOWED ON
> HIGH-SPEED HIGHWAYS.
1 7. INSTALL MALLBOXES ON FLAT SURFACE WITHOUT UNDULATIONS.
0'"Min.=12''Max.

Insert Wedge
Behind Support

1211 ‘

% |
E|S
5 .
55 g
. i e
Y .
o8 i 7l Seeote 4
i D= £ -
Wedge ! “ o = " Vi
\ ~J ! NOTE: 3 & - 4
1 OPPOSITE ORIENTATION WITH WEDGE ON TRAFFIC APPROACH < - Type A, B or C
| SIDE OF POST IS ALLOWABLE BUT NOT PREFERRED ‘ I © Mailbox Assemblies
{ -
| SUPPORT FRAME AND FOUNDATION ARE PROPRIETARY Roadway Surface B
{ |7
\ PRODUCTS COMMERCIALLY AVAILABLE. 4//////////
‘ NEVADA DEPARTMENT OF TRANSPORTATION
SINGLE AND MULTIPLE MAILBOX ASSEMBLIES ALTERNATE PLACEMENT MALBOX SUPPORTS
TYPE C SEE NOTE 3

Signed Original On File [R-12.1.3 (214)

CHEF_ROAD DESIGN ENGR. |20 "% /g6 0% /04]
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36"

FRONT VIEW

Optical Detector Unit

SIDE VIEW

MOUNTING DETAIL
OPTICAL DETECTOR

Terminal Compartment

4.1" 0.D. Min.

5
’/Pedestriom Push Button

(When Specified)

Pedestrian Signal
(When Specified)

11 Gage or

11 Gage or
Heavier Tapered Heavier Tapered
Metal Pole N ’/ Metal Pole
Pedestrian Sign S 1D Min. of Base
4' Min.,
See Detail F

(When Specified)

Pedestrion Push Button
(When Specified)

3" x 5" Hand Hole and Cover

5'" I.D. Min. at Base

Base
See DetailF

TYPE 1-A

TYPE 1-B

Foundation Same as Type 1-B

NOTES:

1. For Pedestrian Push Button and Sign See Sheet T-30.1.3.

2. For Foundation Details See Sheet T-30.1.16.

Mounting Heights of Signaland Pedestrion Heads and
Pedestrian Push Buttons ShallBe Apphcab\e to
Installations on Pole Types 28, 30 & 35

3.

11 Gage Tapered MetalPole

/(Or Heavier)

Yo" Jﬁi Ve

Base Plate

SECTION B-B WITH PIPE

Cut Hole to Fit Pipe

/ 7" Holes

| 8/," Dia. BC

B N\ B
¢
DETAIL F

Wire Guide Y|

15" Min.
Min.

1/5" 1.D. ‘

11"

415" Slip Fitter

6—"x%" Square
Head Screws

POST TOP MOUNTED SIDE BRACKET MOUNTED

TERMINAL COMPARTMENTS

NEVADA DEPARTMENT OF TRANSPORTATION

TYPE 1A AND 1B POLES,
OPTICAL MOUNT AND
TERMINAL COMPARTMENTS

(623)

Signed Original On File [ T-30.1.2
[CHEF_SAFETY/TRAFFIC_ENGR.[POP TR, , 5y FEVEOL o |
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Saw Cut Edge &
Tack Coat

Tack Coat
AllEdges

(FullDepth)
\ See Note 1
I

36" Min.

Existing Base

Single or Multiple
/ Conduit Sizes as
Indicated on the

Plans
}———~> See Note 5

LONGITUDINAL

Saw Cut Edge &

Saw Cut Edge &

Edge of Roadway~ | 6' Min

>
Existing Base (\\/// 77
T NN S

Warning Tape

Back of Sid Ik . . .
ack of widewa "Caution Electrical Line"—}

36" Min.

Existing Base

\

See Note 5

Single or Multiple
Conduit Sizes as
Indicated on the
Plans

TRENCHING IN NATIVE SOIL

Tack Coat Tack Coat
(FullDepth) (FullDepth)
/ See Note 1
|
1
%
:b% Existing Base
_ 6"
\ Single or Multiple
Conduit Sizes as
See Note 5 Indicated on the
Plans
TRANSVERSE
TRENCHING IN PAVEMENT
LEGEND:

— Existing Pavement

@ — Sand Bedding (See Note 14)

— Limits of Removal & Repair of Pavement — Class A Slurry Cement Backfil

— Backfill

NOTES:

1

. IF INSTALLING UNDERGROUND ELECTRICAL FACILITIES OR SUPPLIES

. BACKFILL IN ACCORDANCE WITH SECTION 207 IF WITHIN THE ROADSIDE

REMOVE EXISTING PAVEMENT AND REPLACE WITH NEW APPROVED MATERIAL OF SAME TYPE. MATCH EXISTING
PAVEMENT DEPTH BUT NOT LESS THAN 6", AND SEAL NEW SURFACE AS DIRECTED BY THE ENGINEER.

RECOMPACT EXISTING BASE MATERIAL AROUND TRENCH TO MEET COMPACTION REQUIREMENTS FOR THAT
MATERIAL TYPE AND LOCATION.

NEW ASPHALT AND CONCRETE PAVEMENT MATERIAL MUST BE APPROVED BY THE ENGINEER AND OBTAINED
FROM AN APPROVED SOURCE.

UNLESS OTHERWISE PROVIDED FOR IN THE BASE AND SURFACE SUMMARIES NEW PAVEMENT MATERIAL AND
TRENCHING SHALL NOT BE PAD FOR DIRECTLY BUT INCLUDED IN THE PRICE FOR THE CONDUIT.

. TOTAL TRENCH WIDTH SHALL BE 6" WIDER THAN THE OUTSIDE EDGES OF CONDUIT(S) INSTALLED. USE CONDUIT

SPACERS TO SEPARATE MULTIPLE CONDUITS IN TRENCH BY AT LEAST 1. PLACE SPACERS AT INTERVALS
OF 5'MAXIMUM. CONDUITS SHALL BE CENTERED IN TRENCH.

FOR TRENCHING IN A NON-NDOT-OWNED FACILITY USE THE OWNER'S STANDARDS FOR TRENCHING,
COMPACTION, AND PATCHING.

LONGITUDINAL TRENCHING IN SHOULDER: IF SHOULDER IS 4'WIDE OR LESS, REMOVE ALL SURFACE MATERIAL FROM
EDGE OF OIL TO SHOULDER STRIPE AND REPLACE.

ENGINEER MAY FOR GOOD CAUSE, REQUIRE WIDER PATCH SECTIONS OR OTHERWISE ALTER THE REQUIREMENTS.

IF SAW CUT IS WITHIN 2'OF AN EXISTING PAVEMENT EDGE OR EXISTING PAVEMENT PATCH, REMOVE EXISTING
PAVEMENT TO THAT EDGE AND REPLACE ENTIRE SECTION

. IF SAWCUT EDGES FOR TRENCH FALL WITHIN A WHEEL PATH, SAWCUT SHALL BE EXTENDED TO, AND

REMOVAL MADE TO EDGE OF THE TRAVEL LANE. OPTIONALLY THE ENTIRE TRAVEL LANE CAN BE ROTOMILLED
TO A DEPTH OF 2" AND OVERLAYED WITH 2" OF BITUMINOUS PLANTMIX AS DIRECTED BY THE ENGINEER.

. CONTRACTOR SHALL BE RESPONSIBLE FOR REPLACEMENT OF LOOP DETECTORS, ADJUSTMENTS OF UTILITIES

AND SURVEY MONUMENTS TO GRADE AND INSTALLATION OF TEMPORARY PAVEMENT MARKINGS.

. PERMANENT RESURFACING SHALL NOT BE PLACED ON TRENCHES BACKFILLED WITH CONCRETE SLURRY FOR

A MINIMUM OF 7 DAYS AFTER PLACEMENT OF THE CONCRETE SLURRY OR SIMILAR MATERIAL. PROVIDE TEMPORARY
COVER OR BACKFILL AS DIRECTED BY THE ENGINEER.

. USE OF ROCK WHEEL TRENCHING MACHINES OR SIMILAR EQUIPMENT WILL NOT BE PERMITTED WITHIN PAVED

AREAS OR WITHIN 1'OF THE EDGE OF PAVING.

. SAND BEDDING SHALL CONFORM TO GRADATION REQUIREMENTS

IN' SUBSECTION 706.03.03 FINE AGGREGATES.

REFER TO NAC 408.447 AND 408.453. NEVADA DEPARTMENT OF TRANSPORTATION

SLOPE OR DITCHES. OTHERWISE THE BACKFILL MAY BE ACCOMPLISHED
WITH NATIVE MATERIAL COMPACTED TO 90% OR AS DIRECTED BY THE
ENGINEER.

TRAFFIC CONDUIT
TRENCHING DETAIL

Signed Original On File [1-30.1.2.1

(623)

[CHEF_SAFETY/TRAFFIC_ENGR.[POP TR, , 5y FEVEOL o |




8"

5/, on Mast Arm

Cutout and Backplate

B-1 B-25 B-2a B-3a B-3b B-3c
SIDE BRACKET MOUNTINGS
—
e~
i
O
s il
U |
1 T2 T-3 T (S)

TOP MOUNTINGS

VEHICULAR SIGNALS AND

Cutout and Backplate

Mounting Brackets Drill Signal Head
and Attach Backplate With (8)
710 x 24 Min. Self-Tapping/Locking

Stainless Steel Machine Screws

on Post Mounting

2" R

0.051" T or Heavier 3003—
H14  Aluminum Sheet

REAR VIEW BACKPLATE

No Background Light to Show Between Plate and Head.
AllMast Arm Backplates ShallBe Louvered.

B2a (S) (M-2)
MAST ARM MOUNTINGS
32"+ I
1
— PEDESTRIAN SIGNAL-INTERNATIONAL SYMBOL
H 4 m , To Be Used Unless Otherwise Specified
s | €
o @@
|
2" R (M;‘ ‘*3” Min- —y
MAST ARM MOUNT - b S
M=2 Mount Mounting -
Bolts % e =
MOUNTINGS .
POLE PLATE TERMINAL
COMPARTMENT

Plumbizer — r

Mast arm

WT-1 WT-2

NOTES:

ED}%@%}U}%E
7 1B

TOP MOUNTINGS

CLAMSHELL MOUNTING HARDWARE (CS)
PEDESTRIAN SIGNALS AND MOUNTINGS

o

=5

WCs—1

CLAMSHELL MOUNT

nj'ss

WS-2

i

Ws—1

SIDE MOUNTINGS

To Be Used Only When Specified

1. ALL SIGNAL HEADS SHALL HAVE
BACKPLATES.

2. ALL SIGNAL HEADS SHALL HAVE

HOODS. HOODS SHALL BE TUNNEL
TYPE, OPEN AT THE BOTTOM.
3. T=THICKNESS.
&
|
Signal Arm \w — - — L/
V" Dia.
: = Thru Hole
3 v \2%“ 0.D. Std.
Pipe Tenon

M-2 SIDE MOUNT

See Detail For Mounting SignalHead
On Standard Plan T-30.1.15

Signal Arm

;Pumb'zer For M2 Mounting

Pipe Tenon

SPECIAL DETAIL
FOR MOUNTING SIGNAL HEAD

NEVADA DEPARTMENT OF TRANSPORTATION

SIGNAL MOUNTING
PEDESTRIAN SIGNALS

(623)
6/00]

Signed Original On File [ T-30.1.3
CHEF SAFETY/TRAFFIC_ENGR.[OOTTE /g6




- gn

Directional Arrow

Signal Pole

~d

Pedestrian
Approach

Crosswalk

Pedestrian Push Buttons ShallBe Installed on the Crosswalk Side of
the SignalPole, With the Proper Directional Arrow Positioned Correctly.

[l Small Pole

Larger Pole

T

Directional Arrow

TYPE 1 TYPE 2

TYPE 1— Position Pedestrian Push Buttons on SignalPole When the Width of the
Pole Allows (2) Pedestrian Heads to Be Mounted At the Same Height.

TYPE 2- Position Pedestrian Push Buttons on Signal Pole When the Width of the

Pole Does Not Allow (2) Pedestrian Heads to Be Mounted At the Same Height.

Mount Lower Push Button as High as

PUSH BUTTON POSITIONING DETAIL

21/5" Galvanized Steel Pipe

Pedestrian Push Button
See DetailC T~

Finished Surface or Foundation

T
Base Cover
4' Min. Base
See DetallE

7 4-5" Dia. x 12"
I Anchor Bolts

16"

1-6"

PEDESTRIAN PUSH BUTTON POST

NOTES:
1. ARROW TO BE LEFT OR RIGHT OR BOTH AS REQUIRED.

2. PORCELAIN ENAMELED, 9" x 12" SIGN, BLACK SYMBOLS
ON WHITE BACKGROUND.

2!/5" Galvanized
Steel Pipe

74 1/

Base Plate

SECTION A-A WITH PIPE

Conduits ShallProtrude 2" Max. Above

See Detail B 10-32 1/5" Stainl Steel
N VomdoH‘j’(ro/sf Fog‘tnerfgfs e
Plunger Type Button
2" Min. Dia.
DETALL C
—>
DETAL B
2" R

Saddle or Casting Shaped
To Fit Curvature of Post

\ 3" Dia. ¥," Dia. Holes

41/5" Dia. BC

DETALL E

NEVADA DEPARTMENT OF TRANSPORTATION

PEDESTRIAN PUSH
BUTTON DETAILS

Signed Original On File [1-30.1.3.1 (623)

[CHEF SAFETY/TRAFFIC_ENGR [P0 "o 0g[F V0% /0]




V Fluorescent Lamp
6'or 8' |

i |
Aluminum  Housing \

2on

“Main St

Letters ShallBe
8/6 E Mod Series

Brackets As Specified Per
Manufacturer

A-aJ / Face Colors:

Legend & Border—White
Background-Green

Flexible Conduit

115" Watertight
/ Grommet

Street Name

2' Min.
IR

INSTALLATION METHOD 1

Min. 85%
Penetration

%aux \/4\\

@ Street Name Support Arm A
PP ARV

3" Dia Schedule 40 Pipe
Connection Bolt With Hex Nut,

2-Flat Washers & 2-Lock Washers
(Total 4 Bolts)

¢ Pole

Brackets As Specified
Per Manufacturer

Reflector

Lamp holder
Turret

Lamp holder and
Lamp Spring
Loaded

Aluminum  Housing

SECTION A-A

i DETAL B

3" Dia. Schedule 40 Pipe
Length 9'-10"

L Grommet
[ Drip Loop

k. 2'Min.

15" Watertight

INSTALLATION METHOD 2

NOTES:

1.

N}

w

~

o o

~

o

. TWO(2) NO. 12 AWG CONDUCTORS SHALL BE INSTALLED BETWEEN THE

. THE BALLAST WILL BE, HIGH OUTPUT, "VALMONT NO. 6G3934WF" OR EQUIVALENT.

. FLUORESCENT LIGHTING WILL BE PROVIDED BY 2-800MA STANDARD LAMPS.

. STREET NAME SIGN WIRING TO RUN THROUGH TWO(2) WATER-TIGHT 90°

. CLAMP-ON DETAILS SHALL BE USED FOR INTERNALLY ILLUMINATED STREET

. PIN BOLTS SHALL BE A325 WITH THREADS EXCLUDED FROM THE SHEAR PLANE.

Gap=1/2" Max

Dia. As
Required

IR
/2" Dia. Drainage Hole

¢ Pin Bolt

& Street Name Pipe & Hole

2 %0 Support Arm (See Note 8)
Grade 50 ¥, Dio. Pipe
ELEVATION
SECTION
DETALL B
CLAMP—-ON CONNECTION
See Note 7
Te"
e Clamp
— Plate
v T Min. 85%

Penetration

Arm —4—=

DETAIL
ARM BASE WELD

ALL FASTENERS AND ASSOCIATED HARDWARE SHALL BE STAINLESS STEEL.

INTERNALLY ILLUMINATED STREET NAME SIGN AND THE POLE LUMINARE.
THE PHOTO ELECTRIC (PE) CONTROL FOR THE LUMINAIRE OR ELECTRICAL
SERVICE WILL OPERATE THE INTERNALLY ILLUMINATED SIGN.

BALLASTS SHALL BE ENCASED AND POTTED.

FLUORESCENT SOCKETS WILL BE D-DIE SNAP—IN TYPE SOCKETS WITH A
RUBBER GASKET ON THE LAMP MATING SURFACE TO PREVENT POSSIBLE
WATER DAMAGE.

WIRE CONNECTIONS WILL BE MADE WITH INSULATED COMPRESSION WIRE NUTS.

FITTINGS WITH FLEXIBLE CONDUIT. USE A DRIP LOOP SUFFICIENT ENOUGH
TO ALLOW SIGN MOVEMENT. USE WATERTIGHT RUBBER GROMMET OR
BUSHING AT POLE ENTRY.

NAME SIGN SUPPORT ARM ASSEMBLY.

PIN BOLT AND 74" DIAMETER PIPE SHALL HAVE ¥g" DIAMETER HOLES FOR A /g"
DIAMETER GALVANIZED COTTER PIN. BACK CLAMP PLATE SHALL BE FURNISHED
WITH A ¥," DIAMETER HOLE FOR EACH PIN BOLT. AN " " DIAMETER HOLE FOR
EACH PIN BOLT SHALL BE FIELD DRILLED THROUGH THE POLE AFTER ARM
ORIENTATION HAS BEEN APPROVED BY THE ENGINEER.

NEVADA DEPARTMENT OF TRANSPORTATION

INTERNALLY ILLUMINATED
STREET NAME
SIGNS

Signed Original On File [T-30.1.3.2
CHEF SAFETY/TRAFFIC_ENGR.[OO 100y ]

(623)
12/02




9-1

€ Sign No. WNV2-1

s |5y

Sign Lighting Fixture

— 1W1C = 1" Amber Beacon
(Two Per Installation)

e
PREPARE TO

STOP WHEN
FLASHING

Varies

Roadway Surface

FLASHING WARNING SIGN DETAIL

®

/ Type 30 Modified Pole

IWIC — 1" Amber Beacon
a—— (Two Per Installation)

SCHOOL

SPEED
LiMIT 2'x 4 Standard
15 e Highway Sign No. S5—1

WHEN
FLASHING

38" Round Metal
Sign Post
A13'-11/2" Shaft Length)

Multi-Directional Slip Base,

— Height Varies
See Standard Plan T-31.3.2

No. 3V,

Concrete Footing Shall ———
Be Class A or AA

SCHOOL ZONE FLASHER DETAIL

Pull Box

\ 112" PVC Schedule 40

—Sign Lighting Fixture

SIDE ELEVATION

BACK VIEW

NOTES:

1. LOCATE WNV2-1SIGN VERTICALLY ON MAST ARM NO LOWER
THAN 18'-6" FROM THE ROADWAY SURFACE. DISTANCE IS MEASURED
FROM THE BOTTOM EDGE OF THE SIGN TO THE ACTUAL TRAVEL LANE
SURFACE. LOCATE THE SIGN HORIZONTALLY ON MAST ARM CENTERED
OVER THE TRAVEL LANES.

. SUBMIT SHOP DRAWINGS AND STRUCTURAL CALCULATIO

ON THE POLE,
MAST ARM, SIGN LIGHTING FIXTURE MOUNT AND CONNEC S

N

S FOR APPROVAL.

NEVADA DEPARTMENT OF TRANSPORTATION

FLASHING WARNING SIGN/
SCHOOL ZONE FLASHER

Signed Original On File [T-30.1.3.3 (623)

[CHEF_SAFETY/TRAFFIC_ENGR [P 00y /g FEVSO o




L-1

/4" SteelPlate

4V
(Typ)

18"

15" NPS
Steel Pipe

1om

(3) %" Holes with |/2" Dia x 2!/" Bolts
and Split Washers (Typical)
See Note 4

\\

15" NPS SteelPipe
Length Varies to
Fit Field Conditions

See Note 6

5
Push Button
= Mounting Plate

2" NPS
Steel Pipe

3" Brass Rivit
(2 Sides)

ADJUSTABLE EXTENDER
(OPTIONAL)

Signal Pole
Mounting Plate
C6x8.2 Steel Channel

18"

NOTES:

1

/2" RADIUS ON ALL CORNERS. SMOOTH AND NEATLY
ROUND EXPOSED EDGES TO A /3" RADIUS.

ALL MATERIAL SHALL CONFORM TO THE STANDARD
SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCTION.
UNLESS OTHERWISE SPECIFIED.

1" NPS STEEL PIPE USE SCHEDULE 40 AND 2" NPS
STEEL PIPE USE SCHEDULE 80. 2" NPS PIPE IS ONLY USED
WITH THE ADJUSTABLE EXTENDER.

DRILL AND TAP HOLES 20TPI INTO SIGNAL POLE.

ATTACH PUSH BUTTON TO MOUNTING PLATE PER
MANUFACTURES RECOMMENDATIONS.

DRILL !/," HOLES IN MOUNTING PLATES AT LOWER

EXTENSION PIPE FOR CONDUCTORS. SMOQTH
EDGES TO PREVENT DAMAGE TO INSULATION.

24" Max.

-~

= ]
=
o' - 8"
!
|
ELEVATION

NEVADA DEPARTMENT OF TRANSPORTATION

PEDESTRIAN
PUSH BUTTON
EXTENSION

Signed Original On File [T-30.1.3.4
CHIEF SAFETY/TRAFFIC_ENGR[C" "5 /09

(623)




rco
o)

urb or Pavement Edge

LEGEND:

*Center of Travel Lane

DETECTOR LAYOUTS,
DIMENSIONS™ & WIRING PATTERNS

0B

B
L

As Shown On Plans

]

See Contract Plans For Positi

& &' of Leading Edge Loop 1
*
wE L,A@ :a[ j /_Curb or Pavement Edge
B OB
2 Min. L \
[* [* A —ljz‘ Min.
. 41 J[]L
e | o o e | o | e |
B | B .
L J [DEE[ Lane Stripe
urb or Pavement Edge
B B S .
L00P) L J
O
urb or Pavement Edge
LOOP| L OOP| L OOP| LOOP
LooP 4 3 2 1
2
v
s—Ti—r
LDDP 1
. s -
E
p'al
M r

I

CONDUCTOR IDENTIFICATION IN PULL
BOX SHALL INCLUDE THE FOLLOWING:
1. SENSOR NUMBER AND PHASE

2. LOOP_NUMBER
3. START (S) AND FINISH (F)

i

CABLE IDENTIFICATION IN CONTROLLER

CABINET SHALL INCLUDE THE FOLLOWIN

1. LOWER CASE LETTER AS SHOWN ON PLANS
ETECTOR _AMPLIFIER ASSIGNMENT

(Two Turns)

2. PHASE DESIGNATION

LOOP DETECTOR

6'x 20' AND LONGER

o

16" Min.

SECTION A-A

/2"
;‘/5“ Max. T #‘/g“ Max.
/2" Min. g
—Loop Sealant 2[‘)‘ ME%T T—Loop Sealant
ep

3 Turns Copper Wire —Conductors Leads
No. 14 AWG

SECTION B-B

Splice To Lead—in Conductors
For Run to Controller

onduit 2"

INSTALLATION

CONDUIT

NOTE:

AT PULLBOX LOCATIONS WHERE THERE

IS NO CURB AND GUTTER THE CONDUIT
SHALL EXTEND FROM THE PULLBOX TO

12" INSIDE THE EDGE OF THE PAVEMENT.

6" Max_|

Diagonal Slot x

PLAN VIEW OF DIAGONAL
SLOT AT CORNERS

1

LOOP

1T

SYMBOL

As Shown On Plans

e
// 2‘11‘1‘1‘

WINDING DETAIL SAW SLOT DETAIL
(TWO TURNS)

QUADRAPOLE LOOP DETECTOR

INSTALLATION PROCEDURE:

(SN}

4
CONDUCTOR.

5. SPLICE LOOP CONDUCTORS TO LEAD-IN CABLE ALL SPLICES SHALL BE
SOLDERED USING 60/40 RESIN CORE SQOL

6. é\ELALSPUCES AND TAPINGS SHALL BE PRO\/\DED A SOUND ENVIRONMENTAL

7. WHERE LOOP CONDUCTORS ARE NOT TO BE SPLICED TO A LEAD-IN CABLE,
ENDS OF CONDUCTORS SHALL SHALL BE TAPED.

8. F\LL SLOTS AS SHOWN IN DETAILS.

9. N THAN FOUR LOOP DETECTOR CONDUCTORS SHALL BE INSTALLED
\N ONE SAWED SLOT. ALL LOOP CONDUCTORS IN SAME SLOT SHALL BE
FOR SAME SIGNAL PHAS

0. LEAD—IN CABLE SHALL NOT BE SPLICED BETWEEN THE TERMINATION
PULL BOX AND THE CONTROLLER CABINET

N}

%

. SAW SLOTS IN PAVEMENT FOR LOOP CONDUCTORS AS SHOWN IN DETALS.

CINSTALL TERMINATION PULL BOX.
.\NSTALL #’\4 AWG LOOP CONDUCTOR IN SLOTS USING A Ye" TO /a"

PAIR (AT LEAST o]
. IDENTIFY LOOP C\RCU\T PA\RS IDENTIFY START AND FINISH OF

. DISTANCE BETWEEN SIDE OF LOOP AND LEAD-IN SAW CUT SHALL BE

MINIMUM.
- WHEN LEAD-IN_ SAW CUTS ARE FOR SAMPLING DETECTORS OR FOR LEFT

. WHERE DETECTOR LOOPS ARE CUT INTO PAVEMENT 6 ROUND LOOPS MAY

BLOW OUT AND DRY THOROUGHLY WITH COMPRESSED AR.

HICK OD PADDLE (SEE "LOOP WINDING PATTERNS"). ALLOW
ADD\T\ONAL LENGTH FOR THE RUN TO TERMINATION PULL BOX PLUS
5 FEET OF SLACK IN PULL BOX. THIS ADDITIONAL LENGTH OF CON-—
DUCTOR FOR EACH LOOP C\RCU\T SHALL BE TWISTED TOGETHER INTO A
FOOT) BEFORE BEING RUN TQO PULL BOX.

2' MINIMUM. DISTANCE BETWEEN LEAD-IN SAW CUTS SHALL BE 6"

TURN LANE DETECTORS WHERE SAW CUTS CROSS OTHER TRAFFIC LANES,
CONDUCTORS SHALL BE PARED FOR EACH LOOP C\RCU\T AND TWISTED
FIVE TURNS PER FOOT BETWEEN LOOP AND

BE USED IN LIEU OF 6'x 6'SQUARE LOOP DETECTORS.

NEVADA DEPARTMENT OF TRANSPORTATION

LOOP DETECTORS

Signed Original On File | T-30.1.4 (623)

CHEF_SAFETY/TRAFFIC_ENGR. PP TE0, 7 FEVEIOR ) off




6-1

¥4 (Min.) Flexible Tubing

14" Sawcut

/4" Sawcut

Loop Wire
Loop Sealant

P /7 Pavement Joint or Crack
\\i\ W YLoop Wire

i

EANEN P~ = =
ISR | RNATSIY
Concrete or Plantmix Concrete

PAVEMENT JOINT CROSSING DETAILS

No Direct Payment

NOTES:

1. ALL PULL BOXES SHALL BE NO. 5.
SEE SHEET T-30.1.18 FOR DETALS NOT SHOWN.

2. PAYMENT SHALL BE MADE UNDER THE FOLLOWING ITEMS:
CONDUIT - DIAMETER VARIES
NO. 5 PULL BOX
6 FOOT x 6 FOOT DETECTOR LOOPS

" P ‘<\
r (&Y \@‘ Extension
|
& o /%(/ 1
Drain Backfill Type T
Conduit-Diameter Varies
SECTION A-A

Conduit Against Side

]

NO.5 PULL BOX

For Conduit Location
See Notes 1& 2

NEVADA DEPARTMENT OF TRANSPORTATION

No. 5 PULL BOX &
PAVEMENT JOINT
LOOP CROSSING DETAILS

Signed Original On File [ T-30.1.4.1 (623)

[CHEF SAFETY/TRAFFIC_ENGR [P0 o0y o7 V0%, /02|




Ol-1

€ of Type

M—1 Cabinet

1

e
*

ot
1B

o
4 — LANE
WITH TWO SPECIAL M-1CABINETS

LOCATED TO THE OUTSIDE

y

6 — LANE

WITH ONE SPECIAL M—=1 CABINET TO THE OUTSIDE

&

—
*

1!

6 — LANE
WITH TWO SPECIAL M—-1 CABINETS
LOCATED TO THE OUTSIDE

"/

6 — LANE
WITH ONE SPECIAL M—1 CABINET
LOCATED IN MEDIAN

1

T ‘ T
| | A, Ol |« OO0
0.0 O, O] | o a0 0
O O O_d slis) o'o
Jelie Q1 Q0] o P
P i N\ 4 — LANE
4 — LANE WITH ONE SPECIAL M-1 CABINET
WITH ONE SPECIAL M—1 CABINET LOCATED IN MEDIAN
TO THE OUTSIDE
NOTES:

ALL LOOPS SHALL BE 6'x 6'SQUARE WITH 4 TURNS OF WIRE OR,
ALL LOOPS SHALL BE 6'ROUND LOOPS WITH 4 TURNS OF WIRE.

EACH LOOP SHALL BE A CONTINUOUS RUN TO THE SPECIAL M—1CABINET
WITH NO SPLICES AND SHALL BE LABELED AT THE ENDS WITH LANE
PLACEMENT ASSIGNMENT.

LOOP WIRE PAIRS FROM LOOP PROPER TO NO.5 PULL BOX GOR SPECIAL
M—1 CABINET SHALL BE TWISTED NO LESS THAN FOUR TIMES PER FOOT.

LOOP WIRE PAIRS SHALL BE TWISTED NO LESS THAN FOUR TIMES
PER FOOT FOR THE ENTIRE HOME RUN.

LOOPS SHALL BE CENTERED IN ALL TRAVEL LANES AND TRUN LANES.
LOOP CUTS SHALL BE %" WIDE x 2!/%"=3" MAXIMUM DEPTH.
LOOP WIRE SHALL BE AWG 14 STRANDED IMSA-51-1.

FOR DIAGONAL SLOT AT CORNERS DETAIL, SEE STANDARD
PLAN SHEET T-30.1.4.

LOOP WIRE AND PIEZOELECTRIC SENSOR CABLE WIRES SHALL BE
CARRIED IN SEPARATE CONDUIT TO NO.5 PULL BOX AND/QOR SPECIAL
M—1 CABINET. CONDUIT GOING UNDER PAVEMENT AREAS IS SHOWN
OUTSIDE THE LOOP DEPICTIONS FOR CLARITY.

PIEZOELECTRIC SENSORS SHALL BE FULL LANE WIDTH AND INSTALLED
IN. ACCORDANCE WITH MANUFACTURERS SPECIFICATIONS UNLESS
OTHERWISE MENTIONED HERE.

PIEZOELECTRIC SENSOR CABLE WIRE SHALL BE A CONTINUOUS RUN TO
THE SPECIAL M-1CABINET AND LABELED WITH LANE PLACEMENT
ASSIGNMENT.

AVC DETECTOR SHALL INCLUDE ALL CONDUCTORS AND SAW CUTTING
NECESSARY FOR INSTALLATION.

IF GUARDRAIL/BARRIER RAIL IS PROVIDED, THE CABINET SHALL BE
PLACED A MINIMUM OF 24" BEHIND RAIL.

PAYMENT WILL BE MADE UNDER THE FOLLOWING ITEMS:

SPECIAL M—1CABINET (EACH)  NO.5 PULL BOX (EACH)
4" DIA. CONDUIT (LINFT) ~ 6'x 6'LOOPS (EACH)
PIEZOELECTRIC SENSORS (EACH)
FIVE WORKING DAYS PRIOR TO PLACEMENT OF OP DETECTORS, THE
RESIDENT ENGINEER SHALL NOTIFY THE TRAFFIC SECTION OF THE

PLANNING DIVISION (888-7155) FOR ASSISTANCE IN ESTABLISHING

THE EXACT LOCATION.

Cabinet
-30.1.5 &

LEGEND:
S —SPECIAL M—1 CABINET

NEVADA DEPARTMENT OF TRANSPORTATION

2.
No.5 Pull Box
Y T~ 3.
-k
SNEGUN .
See Note 10 QA :E
5.
6.
* * 7.
8.
2 - LANE 9.
1EACH DIRECTION
10.
1.
12.
13.
Outside Clear Zone
‘ 12" . Or Protect Obstructign|
\ \ ! 14.
\ \
: — €.
Of Cabinet 15.
©
= 1" Min.. —
© . iy
3 g W'ﬁ—' —
5 3 ' = Full Lane Special M—1
< i - o Width Piezo —(See
3 § © R Sensor T-30.1.4.4)
E =
4 - L H } @ 4 [t)io.wgonduit
g 2 — ee Note
B [%] '] :q
Zz - Normal Edge
o —— Of Pavement
}y {—Solid White Line
Broken Yellow Line
= ‘

AVC DETECTOR LOOP PLACEMENT DETAIL
OPPOSITE LANE LOOPS NOT SHOWN FOR CLARITY

AVC DETECTOR
CONFIGURATION AND NOTES

Signed Original On File [T-30.1.4.2

[CHEF SAFETY/TRAFFIC_ENGR [P0 o0y o7 V0 '5/03

(623)




L-1

all=y
010 |
L

Ve
/

2

BOTH DIRECTIONS

— LANE

3

4 — LANE

Varies
300" Max.

€ of Pull Box

[sl=

i

> a{Inf
b

ok
bt

-
-

NOTES:

1.

N o o os

ALL LOOPS SHALL BE 8'x 6'SQUARE WITH 4 TURNS OF WIRE OR,
ALL LOOPS SHALL BE 6'ROUND LOOPS WITH 4 TURNS OF WIRE.

LOOP WIRE PAIRS FROM LOOP PROPER TO NO.5 PULL BOX SHALL BE
TWISTED NO LESS THAN FOUR TIMES PER FOOT.

LOOP WIRE PAIRS SHALL BE TWISTED NO LESS THAN FOUR TIMES
PER FOOT FOR THE ENTIRE HOME RUN.

LOOP CUTS SHALL BE 3" WIDE x 2!/,"=3" MAXIMUM DEPTH.

LOOPS SHALL BE CENTERED IN ALL TRAVEL AND TURN LANES.

LOOP WIRE SHALL BE AWG 14 STRANDED IMSA-51-1.

EACH INDIVIDUAL CONDUCTOR SHALL BE A CONTINUOUS RUN WITH NO
22%}8%35@@ SHALL BE LABELED AT EACH END WITH THE LANE

IT SHALL BE THE CONTRACTORS RESPONSIBILITY TO ASCERTAIN THAT
THE LOOP PLACEMENT IS NOT IN CONFLICT WITH OTHER ITEMS OF WORK.

FIVE WORKING DAYS PRIOR TO PLACEMENT OF LOOP DETECTORS, THE
RESIDENT ENGINEER SHALL NOTIFY THE TRAFFIC SECTION OF THE
PLANNING DIVISION (888—-7155) FOR ASSISTANCE IN ESTABLISHING THE
EXACT LOCATION.

DETECTORS SHALL BE INSTALLED AFTER DENSE GRADE PAVING
OR PROFILE GRADE IS ESTABLISHED.

LOOP LOCATION SHALL BE MARKED ON THE EDGE OF THE PAVEMENT BY
PAINTING THE WORD "LOOP" IN WHITE.

FOR DIAGONAL SLOT AT CORNERS DETAIL SEE STANDARD SHT. T-30-1.4.
SEE STANDARD SHEET T-30-1.4.1 FOR PAVEMENT JOINT DETAILS.
PAYMENT WILL BE MADE UNDER THE FOLLOWING ITEMS:

NO. 5 PULL BOX (EACH)

6'x 6'LOOPS (EACH)
3" DIA. CONDUIT (LINFT)

=1"Min.
o
3" Conduit
6]
— #5 PullBox
o

~— NormalEdge Of Pavement
f=— Solid White Ljine

{=— Broken Yellow Line

SPEED DETECTOR LOOP PLACEMENT DETAIL
(OPPOSITE LANE LOOPS NOT SHOWN FOR CLARITY)

4 — LANE
4 — LANE
| ] |
tz DA EJJE;UE;L,3> ’
m W Solid White Line =
L |t IR
— LANE
L] | L1 C ,E%
>
Res=l= Oggo |
ARERER Pt
8 — LANE

LEGEND:

* —No. 5 PullBox

NEVADA DEPARTMENT OF TRANSPORTATION

SPEED DETECTOR LOOP
CONFIGURATION AND NOTES

Signed Original On File [T-30.1.4.3 (623)

[CHEF SAFETY/TRAFFIC_ENGR [P0 00y o7 VO /09|




Zl-1

0o
7T

N

2 — LANE

BOTH DIRECTIONS

L.

| |
i LUCL
RElln 10 |

b ft

4 — LANE
WITH TWO SPECIAL M—-1 CABINETS
LOCATED TO THE OUTSIDE

i

NO.5 PullBox

Varies
300' Max,

L,

ﬁ' € Of Special M—1 Cabinet
‘ T

jujjm

jl

O
Lo

o
bt

4 — LANE
WITH ONE SPECIAL M—1 CABINET

LOCATED IN

MEDIAN

Outside Clear Zone
Or Protect Obstruction

Normal Shoulder Line ——|

Solid White Line

|
pEln
OO
1]

4 — LANE
WITH ONE SPECIAL M—-1 CABINET

TO THE OUTSIDE

y &
of Cabinet
1" Min -
2 4" Dia.
2 Conduit
) 5
SpecialM=1 Cabinet
See Details Below
o

U

Broken Yellow Line
|

Normal Edge
——of Pavement

(~—Solid White Line

No.5 PullBox

(I A L I
6 — LANE
WITH ONE SPECIAL M—1 CABINET
TO THE OUTSIDE
T T ] ] 1 T
‘ ‘ ‘ ‘ No.5 PullBox
| | >§
Rehsl=l= Oggo |
ARERER RN EEE
8 — LANE

WITH ONE SPECIAL M—1CABINET TO THE OUTSIDE

LEGEND:

Main Switch

Shelf

PO® OVO*

ATR DETECTOR LOOP PLACEMENT DETAIL

OPPOSITE LANE LOOPS NOT SHOWN FOR CLARITY

SpecialM=1 Cabinet

Field Wire Terminal Blocks

N.E.M.A. Standard Plug Receptacle With
Grounding Contact

Radio Interference Suppressor

Thermostat—Controlled Fan With T-Vent

O—

O ==

7@

SPECIAL M—1 CABINET

SEE SHEET T-30.1.5 FOR ADDITIONAL DETALS

NOTES:

1.

15 Amp. Circuit
Breaker

ALL LOOPS SHALL BE 6&'x 6'SQUARE WITH 4 TURNS OF
WIRE OR, ALL LOOPS SHALL BE 6'ROUND LOOPS WITH
4 TURNS OF WIRE.

LOOP WIRE PARS FROM LOOP PROPER TO NO.5 PULL
BOX OR SPECIAL M—1CABINET SHALL BE TWISTED NO
LESS THAN FOUR TIMES PER FOOT.

LOOP WIRE PARS SHALL BE TWISTED NO LESS THAN
FOUR TIMES PER FOOT FOR THE ENTIRE HOME RUN.

LOOP CUTS SHALL BE 3" WIDE x 2/5"=3" MAXIMUM
DEPTH.

LOOPS SHALL BE CENTERED IN ALL TRAVEL AND
TURN LANES.

LOOP WIRE SHALL BE AWG 14 STRANDED IMSA-51-1.

EACH INDIVIDUAL CONDUCTOR SHALL BE A CONTINUOUS
RUN WITH NO SPLICES AND SHALL BE LABELED AT EACH
END WITH THE LANE ASSIGNMENT.

IT SHALL BE THE CONTRACTORS RESPONSIBILITY TO
ASCERTAIN THAT THE LOOP PLACEMENT IS NOT IN
CONFLICT WITH OTHER ITEMS OF WORK.

FIVE WORKING DAYS PRIOR TO PLACEMENT OF LOOP
DETECTORS, THE RESIDENT ENGINEER SHALL NOTIFY

THE TRAFFIC SECTION OF THE PLANNING DIVISION
(L%SCBA}T(W)SNS) FOR ASSISTANCE IN ESTABLISHING THE EXACT

DETECTORS SHALL BE INSTALLED AFTER DENSE GRADE
PAVING OR PROFILE GRADE IS ESTABLISHED.

LOOP LOCATION SHALL BE MARKED ON THE EDGE OF
THE PAVEMENT BY PAINTING THE WORD "LOOP" IN WHITE.

FOR DIAGONAL SLOT AT CORNERS DETAIL SEE STANDARD
SHEET. T-30-1.4.

FOR SPECIAL M—1CABINET ONLY — IN CONFORMANCE

WITH NATIONAL ELECTRIC CODE 250-56, WHEN THE
GROUNDING PLATE DOES NOT HAVE A RESISTANCE TO
GROUND OF 25 OHMS OR LESS, IT SHALL BE AUGMENTED
BY ONE ADDITIONAL ELECTRODE PREFERABLY A 5" X 96"
COPPER GROUND ROD.

IF GUARDRAIL/BARRIER RAIL IS PROVIDED, THE CABINET
SHALL BE PLACED A MINIMUM OF 24" BEHIND RAIL.

SEE STANDARD SHEET T-30-1.4.1 FOR PAVEMENT JOINT
DETALS.

PAYMENT WILL BE MADE UNDER THE FOLLOWING ITEMS:

SPECIAL CABINET  (EACH) SPECIAL M—1 CABINET (EACH)
NO. 5 PULL BOX (EACH) 4" DIA. CONDUIT (LINFT)
6'x 6'LOOPS (EACH)

2 Receptacles Vertically
Mounted w/ 4" Spacing

125 V. AC
60Hz Service

CABINET WIRING

NEVADA DEPARTMENT OF TRANSPORTATION

ATR DETECTOR LOOP
CONFIGURATION AND NOTES

Signed Original On File |T-30.l.4.4
CHIEF_SAFETY/TRAFFIC_ENGR[POF e /o,

(623)
8/09)




ol-1

37, =
2'-8"Type M & M-1, 1=7" £ Type M- o
=57+ Type M
34y,
‘—‘1 2'-6" Type M-1 1-4%," + Type M-1 |
2'-4%" Type M 1-2%" + Type M
‘ 3ol , 2-2"
—=_ 5/
i 1-8" 3%
‘ ‘ N ) =|s il _
I ! ik ’4“ 3 [ @ E?
B ‘ DS [ Abof Co#aperdwt\re re] T = D
T ove oun on =
‘ v = See Note ¢ TN >
‘ | ﬁ N T E‘\I
‘ ‘ < (2) ¥4 Dia. x 18"
‘ o Anchor Bolts : ) %" Dia. o )
e 5] | of Conduit «©| _| Vent Holes ~— 4l/," Slip Fitter
‘ o 1 RN ™~ 6' of Copper_Wire Above
‘ 2 2 i ) Foundation See Note
} == ! 5 L "l 4" 1D, Pipe 3" x 5" Hand Hole omd Cover
=25 33, P .
=== I'' &' of Co’})per Wire el |37 =2
| EE S foove Foundation " S 1
= Q/Z E[| | See Note 3 J P ?5
| - <
f See T
g ‘4” Note '—10" TYPEEX-:\-AENCDAEB[?NET | \(4) ¥4" x 18" Anchor Bolts
P T Type 1 Felt (2 Layers), or -
’ \; T;ge 2 Felt Lcyy J L
= See Flectric Service Note 3 i ' Di '
© gee plectie senv For DTetuMsMNoct Ehov{n See 2'Dia. or 2'Sq.
| ype apine Type 1 Felt (2 Loyers) or
N Type 2 Felt (1 Laye
2 ] TYPE M & M_1 CABINET Standard Ground P\ate
‘ Type 1 Fe\t (2 Layers) (4) %" Dia. x 18" x 2"
\ Type 2 FeH (1 Layer) Anchor Bolts
|
s Standard Ground Plate TYPE G CABINET
o
NOTES
ALL CONDUITS SHALL EXTEND ABOVE FOUNDATIONS A MINIMUM OF 2. So\\depto‘;?OE\n%\e Pole
TYPE R CABINET 2. ALL CABINETS SHALL BE PAINTED WHITE ON THE INSIDE AND OUTSIDE Flasher When Speciid
UNLESS SPECIFIED IN THE SPECIAL PROVISIONS.
/2" x 96" GROUND ROD MAY BE SUBSTITUTED IN LIEU OF COPPER WIRE. S i %
Signal e
4. CONCRETE SHALL BE CLASS A OR AA. Flashin
Control
5. IF A CABINET IS TO BE INSTALLED IN OR NEAR A SIDEWALK AREA, THE Relays
HORIZONTAL AND VERTICAL CLEARANCE, AS SHOWN IN R—5.2.1, "TYPICAL
SIDEWALK VS. OBSTRUCTION CLEARANCE DETAIL", SHALL BE MET. A C & For Controller, Aux. : To T | Block
Equ\p Timing Devices FO Fer‘ﬂdww oc
nd Detector Amplifiers Cg;me‘gt\ons 6
e ) Island Lights.
/ O g [nres
i
1
AN M = 1., o
[ It \o m% Sw\tfchd>
J ecifie
3o - p
< O | LEGEND: AC & Lights
@ = MAIN SWITCH
AH @ 30 Amp. Circuit NOTE: Thermostat, Fan Wiring
| — @ PLUG FUSE Ereokerps and Terminal Block Connections
— : &y (@ SIGNAL FLASH SWITCH INSDE  CABINET 108 v A ¢ Not'Shown
(@ FIELD WIRE TERMINAL BLOCKS 60 Hz Service
‘ H‘L\ E/_@ (® AUXILIARY DOOR FLASH SWITCH
L H—) ® bl @ (® N.E.M.A STANDARD PLUG RECEPTACLE WITH GROUNDING CONTACT
= @ O ® K (@ RADIO INTERFERENCE SUPPRESSOR CABINET WIRING
Pl | ® OLIP. STATE  SIG £ R_(CAB FR. TO DETERMINE POLES
2 —® @ FOLR-RIATE LRICHAS BRRRARSECABREF A
g (@ EXTERNAL LIGHT RELAYS
8 @© SHELF
@ THERMOSTAT-CONTROLLED FAN WITH T VENT
TYPE R CABINET TYPE M & M—1 CABINET
@ NOT USED
@ INSTRUMENT TERMINAL STRIP
@ CONTROL RELAYS
@ DISPATCHER UNIT NEVADA DEPARTMENT OF TRANSPORTATION
@® INTERNAL INTERCONNECT TERMINAL STRIPS
@ MINOR MOVEMENT UNITS
@ SLANT PANEL CONTROLLER CABINETS
@@ POLICE PANEL
€0 INTERNAL POWER PANEL AND RECALL SWITCHES FOR ALL DETECTED PHASES
Signed Original On File | T-30.1.5 (623)
CHEF_SAFETY/TRAFFIC_ENGR. PP TR, , 5y FEVEIOR, o
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Service PedestalEnclosure, 12 gage Sheet MetalBody and
Equipment Mounting Panel, 14 gage Front Cover(s) and SER\/ICE PEDESTAL Pedestal
16 gage Min. For AllOther Panels. All Sheet Metal Shall edesta

/ Be Finished With Zinc Chromate Primer and Green Baked FOUNDATION [

Enamel Or Powder Coat Finish. Metering Section Per

No. 4 AWG Bare Copper
Multi-Stranded Conductor

P.U.E.S.E.R. Standards. Service Pedestal
PN Utility Meter Section, 100, 125 Or 200 Amp As Indicated,
\ L On P\ons,_120/240 Vo\t,_W Phase, 3 Wire. the Section Shall Anchor Base, Bolt Spacing Per
oS Have a Hinged Cover With Padlock Tab. Manufacturer's Recommendations
= Circuit Breaker Distribution Section, 125 or 200 Amp As 2" Tap
/ Needed, 120/240 Volt, 1 Phase, 3 Wire. the Section Shall
Be Complete With Separate Dead Front, Copper Bussing, L V7777777, .
%/ Space For a Minimum of Ten FullSize (1") GE Type Plug—In T i 1T F\r‘v‘\shed ro.
Circuit Breakers (Excluding Main Breaker), Copper i 1 B = X‘T?ﬁf\grh s gi
. ronze Anchor Bolt Grounding
Neutral/Grounding Bus and Main Breaker As Specified By Curb ] Connectors, UL Listed For
~ the Engineer. The Section ShallBe Factory Wired to the = Underground Use (1Per Bolt)
Meter Section With the Appropriate Size Copper Conductors. © See Note 1
Equipment Mounting Panel, 10" h x 12" w Min., Open or < el Anchor Bolt 3" x 18" x 2"
— Enclosed, for Lighting Contactors as Needed. = | Hot—Dip Galvanized With
= = 2 Corrosion Resistant Nuts
Distribution and Equipment Section Door With Hinge and Padlock Tab. 3 = and 2 Flat Washers Per Bolt
i E— b 2" PVC Service Entrance Conduit
o™~
No. 4 AWG Single—Strand Bare Copper
Base and Enclosure * A Grounding Conductor
Width 16"
‘F?T:]]<7 Utility Meter Section o o 2 ‘:_M&Concrete Foundation
M o o 30 Min,J == — No. 15 Felt (2 Layers)
9 Circuit Breaker 3" Dia. PVC Conduit 24" S ;
/ Distribution Section BGSE}@RSPW Enc\os#r;‘ Depth a onaul quare \Groundmg Plate
- . .
/ Equipment Mounting Panel (e} O
Utility Service Entrance
= Conductor Pull Space .
A Per Serving Uiy TYPICAL MOUNTING NOTES:
“ Requirements. BASE DETAIL 1. BARE COPPER GROUNDING CONDUCTOR SHALL BE LOOPED AROUND ANCHOR BOLTS ONE
L =7 Pul Space Access Door TIME AND CONNECTED TO EACH ANCHOR BOLT BEFORE CONTINUING DOWN TO THE GROUNDING PLATE.
gé‘rfbi;‘;”ﬁ‘tﬁ(tser Dimensions Moy Vary Deoend 2. CABINET COVERS SHALL BE PARALLEL WITH CURB.
9 S Mmooy P Eneing 3. IN AREAS WHERE R/W PERMITS, THE CONCRETE BASE SHALL BE PLACED AT THE BACK EDGE OF THE SIDEWALK.
4. CABINET COVERS SHALL OPEN TOWARDS THE STREET WHEN CABINETS ARE LOCATED AT BACK OF WALK.

Separate PedestalEnclosure

= Mounting Base (Optional) WITHIN THE SIDEWALK.
SINGLE METER 5. GROUND PLATE SHALL BE MADE OF NONFERROUS MATERIALS
SERVICE PEDESTAL

CABINET COVERS SHALL OPEN PARALLEL TO THE SIDEWALK FACING THE DIRECTION OF TRAFFIC WHEN LOCATED

(TYPICALLY BRASS OR COPPER).

bk of Curb ~——Back of Sidewalk  Back of Curb e Buek of Sigewalk
¢ Pedestal > 4 i ‘ Ped{Estu\ Right—of-Way
N _Sidewalk Width f *Pedestrian | Fn!)nt*
% 2 B Rec‘omgn/evr;ded, “E o Podest ‘E N Access Route l ¢ Pedestal
o @ Restrictions 757+ edestal 5, 2 g 2 Max. edestal 5 L
Concrete Cap —= \—ti © ° i I 3 3
Concrete Cap
For b SIDEWALK BACK PORTION OF SIDEWALK
' (FOR WIDTHS OF 5 FT. OR MORE)

SERVICE PEDESTAL SETBACK WITHIN R/W LIMITS

* WHERE INSUFFICIENT PUBLIC RIGHT-OF-WAY IS AVAILABLE TO LOCATE
STREET FIXTURES OUTSIDE THE 5'NORMAL SIDEWALK WIDTH, THE
PEDESTRIAN ACCESS MAY BE REDUCED TO 4'FOR A LENGTH OF 2'

|« Back of Curb
¢ Pedestal

Front—

+ ¢ Pedestal

Right—of-Wa

7 T
/
Concrete Cap

OPEN AREA

NEVADA DEPARTMENT OF TRANSPORTATION

100 & 200 AMP
UNDERGROUND
ELECTRICAL SERVICE

Signed Original On File [T-30.1.6

(CHIEF_SAFETY/TRAFFIC_ENGR]>" 502,70 " 0/02]

(623)
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Transformer

\ /o Concrete Pad

|==—— Concrete Pad

yé—‘ 3!
As Shown

NOTES:

1. BARRIER POSTS ARE TO BE USED ONLY WHERE PAD MOUNTED TRANSFORMERS ARE INSTALLED IN
AREAS SUBJECT TO DAMAGE BY VEHICULAR TRAFFIC. THE CONTRACTOR SHALL COORDINATE
INSTALLATION WITH THE SERVING UTILITY COMPANY TO DETERMINE THE EXACT NUMBER OF POSTS

REQUIRED.
2. FOOTINGS TO BE DRILLED HOLES, AS SHOWN, AND FILLED WITH CLASS A OR AA CONCRETE.

/o Concrete Pad [ on Plans
Y Edge of Travel Way 3. POST CONSTRUCTED OF 6" STANDARD PIPE (WELL CASING) PRIMED AND PAINTED YELLOW, AND
CONCRETE FILLED.
07 Permanent Post
.7 Removable Post
TOP VIEW
6" Weld Flange
%" Dia. Bolts
+ Tack Weld Nuts to Bottom Flange
Do Not Concrete Above Flange
o
Permanent » Removable
Post Post
TRANSFORMER PAD BARRIER POST

NEVADA DEPARTMENT OF TRANSPORTATION

TRANSFORMER PAD
BARRIER POST

Signed Original On File [T-30.1.6.2
CHEF SAFETY/TRAFFIC_ENGR.[OO 100y ]

(623)
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¢
\
|
See Sheet T-30.1.10
Gen. Notes (Foundations) 5
Edge of ! . .
Pavement m‘ Tpp of Footing Level with
R — 1" Chamfer —— Finished Roadway, See Note 2
—__ B
\\\\\\ ZS/O
e
/Vorm
l“"' ~"Mal
\S\/O’;@g@
See N, N To-a
ote 4
- | o
- m)
i SECTION A-A
4
T
B
g 5'
o
2]
u u Bk )
A ‘ A
D l:( l:( e )
L o H|—— O = J
B t t i Edge of Pavement
| -
0
TYPICAL SIGNAL POLE AND
LOOP DETECTOR LOCATIONS
FOUNDATION ISLAND
PLAN
NOTES:
1. ISLANDS SHALL BE PLACED ONLY ON SLOPES GREATER THAN 10:1.
2. WHEN USING SAFETY BASES THE TOP OF THE FOUNDATION SHALL BE
PLACED FLUSH WITH THE TOP OF THE FOUNDATION ISLAND.
3. CONCRETE SHALL BE CLASS A OR AA NEVADA DEPARTMENT OF TRANSPORTATION
4. WHERE DETECTOR LOOPS ARE CUT INTO PAVEMENT, 6' ROUND LOOPS
MAY BE USED IN LIEU OF 6'x 6'SQUARE LOOP DETECTORS. SIGNAL POLE AND
LOOP DETECTOR LOCATIONS
FOUNDATION ISLAND
Signed Original On File | 7-30.1.8 (623)
[CHEF SAFETY/TRAFFIC_ENGR [00F TE0 o o REVION, /09)
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53
=
O]

=
B
oo

S|

Slip Base Assembly

(4) 1" Dia. Anchor Bolts
w/Heavy Hex Nuts &
Std. Washers

(4) 1" Dia. ASTM, Slip Bolts
w/Heavy Hex Nuts &
Std. Washers

fhrm——— Plate Washer
3%" Dia. Drain Pipe
1'=1" Dia. Bolt Circle
Top Plate (Slip B‘o\ts) »
1—4" Dia. Bolt Circle
(Anchor Bolts)
Pole Shaft

Slip Base Gasket 28 Gage

3
Handhole

SAFETY BASE PLAN

Slip Bolts

Anchor Bolts
See Note 8

Concrete Base Flush
to the ground

ISOMETRIC VIEW

Pole Shaft

Weld Size EqualTo &
Shaft Wall Thickness Handhole
1" Dia. ASTM, A325 Slip Bolts
w/Heavy Hex Nuts & Std. Washers

12" Thick Plate Washer
(2 Required Per Connecting Bolt)

Plate

Top
[T s

’ fimil

: ‘ ,_H_ﬁ See Note 8
' ' [ ——Spacer Plate
'

"“\Sﬁp Base

4" Max.

VAR

Ground \

€ Handhole

1-2" (Typ.)

Ty " Rad. (Typ.)

Pole Shaft O.D: 11" Dia. Bolt Circle

TOP PLATE ELEVATION

Direction Of
Traffic Flow

NOTES:

1. PLACE BOTTOM PLATE WITH SPACER PLATE ON LEVELING NUTS ON ANCHOR
BOLTS AND FASTEN IN PLACE.

2. TOP_PLATE SHALL BE FURNISHED BY LIGHT POLE FABRICATOR AS LIGHT POLE
BASE PLATE WITH DIMENSIONS AS SHOWN IN PLAN VIEW.

3. ALL STEEL PLATE ASSEMBLIES SHALL BE HOT-DIP GALVANIZED AFTER
FABRICATION.

4. ALL NUTS, BOLTS AND_WASHERS SHALL BE ELECTRO-PLATED CADMIUM IN
ACCORDANCE WITH ASTM B-766, TYPE NS.

5. éLRL R%%%TACT AREAS OF PLATES SHALL BE FREE OF GALVANIZING BEADS

6. SAFETY BASES SHALL BE UTILIZED ON ALL STEEL LIGHT POLES EXCEPT ON
STRUCTURES OR IF PLACED BEHIND BARRIER RAIL OR GUARDRAIL.

7. GROUTING SHALL BE DONE AFTER LIGHT POLE HAS BEEN LOCATED IN FINAL
POSITION.

8. ANCHOR BOLT SHALL NOT EXTEND ABOVE SLIP BASE GASKET.

9. SLIP BOLT TORQUING REQUIREMENTS:
A. TORQUE ALL BOLTS TO 80 FT.LBS.
B. LOOSEN BOLTS.
C. RETIGHTEN TO FINAL TORQUE USING THE FOLLOWING SEQUENCES:

1
3 4
2

60 FT.LBS., 65 FT.LBS. THEN 70 FT.LBS.,
RECHECK EACH BOLT FOR 70 FT.LBS.

D. CAULK AREAS AROUND SLIP BASE GASKET. MATERIAL SHALL CONFORM TO
FED. SPEC. NO. TT-S-230, TYPE IIOR _EQUAL.

E. SPRAY CADMIUM BOLTS WITH GALVILITE COLD GALVANIZING COMPOUND OR
EQUIVALENT.

4-1/g" Dia. Hole

67" Dia. Hole

Clipped Corners
1'=1" Dia. Bolt Circle

=

|

\

" (Typ)

11

/ SLIP BASE GASKET

s
/ N
X |

6%," Dia. Hole / N ~

4-1/g" Dia. Holes A

SLIP BASE & SPACER

"+ Slip Base Gasket 28 Gage

1" Dia. Anchor Bolts w/Heavy
Hex Nuts & Std. Washers

Galvanized Sheet Metal Sleeve Eg‘ev;”ézriﬂtsphff% Mgﬁg‘ E%Hs

SAFETY BASE ELEVATION

3
|
I
: ~— /2" Thick
N — =
]
1/a" Dia. Hole Spacer Plate

PLATE WASHER

1'=1" Dia. Bolt Circle

1'=4" Dia. Bolt Circle

PLATE PLAN

NEVADA DEPARTMENT OF TRANSPORTATION

H%Iﬂlﬂ
» SAFETY BASE

SECTION A-A

(623)
3/07]

Signed Original On File | T-30.1.9
CHEF SAFETY/TRAFFIC_ENGR.[OOT 00y /o4
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Pole Type| B BC

(in.) | (n.)
kil

131/,m 5 17,
14 15[ 12
BC
B B
o~
% /4" Gusset
1"Plate
~]
Pole Base Dia+ Yg" }
45° ¥4"Plate

4"x 6'," Handhole
w/Frame & Cover

down stream side
of pole :
i \17‘2” NC Grounding Lug
EY |
L*‘***;:l
[W‘/A“ i
/s (11 Gage)
3" (7 Gage)
DETAL A
BASE PLATE

(NOT APPLICABLE WHEN
SAFETY BASES ARE REQ'D.)

To P.E. Control3 No. 12
(When Applicable)

To Luminaires

5 Amp. (Plug-in Type)
In-Line Fuse Holder

. With Fuse

Slip Bolt Connectors
Copper to Copper

As Shown On Plans No. 10 Conductors
Grounding Lug For No. 8
Bare Copper Conductors

Anchor Bolt

Ground
Connector

1/5" Conduit
(Unless Otherwise Noted)

Standard Ground Plate
Type 1Felt (2 Layers)
or Type 2 Felt (1Layer)
Over Ground Plate

WIRING DIAGRAM FOR
POLE TYPE 7 AND TYPE 14

al
49, 3!

(3) 5" Dia.— IINCX 1"
Hex Head Bolt ASTM

A=325

I™N-2" Dia. Hole

DETAL C

LUMINAIRE ARM CONNECTION

15" 11 Gage | 15" 11 Gage _|
Unless Otherwise | Unless Otherwise
Noted ote
| Steel Raintight
/ 3%" 0.D._ Removable Cap
E -
4% 0.D. min
& CHh
®
=
S
- &)
2 ~
o~
el B
¢
©
I
Handhole
7%,'0.D- See Detail A
Safety Base
See T-30.1.9

POLE TYPE 14

e
2%" 0.D. Std.
Pipe Tenon

DETAL E

LUMINAIRE TENON DETAIL

Luminaire Arm

. 15' 11 Gage
Unless Otherwise Noted

Steel Raintight
Removable Cap

37" 0.D-

4%¢" 0.D.

See DetailC

11 Gage

3040
28-g"

4' Min.

74" 0.D-
Down Stream .
Side of Pole %

1/," Conduit

POLE TYPE 7

Used Only on Pole Type 14(L)

NOTES FOR ALL POLE TYPES:

DESIGN CRITERIA

AASHTO STANDARD SPECIFICATIONS FOR STRUCTURAL
SUPPORTS FOR HIGHWAY SIGNS,LUMINAIRES AND TRAFFIC
SIGNALS, 4th EDITION DATED 2001 AND CURRENT INTERIMS
(EXCLUDING SECTION 11: FATIGUE DESIGN).

BASIC WIND SPEED = 90 MPH.

GALVANIZING

1. POLES SHALL BE GALVANIZED AS PER ASTM A-123.
HARDWARE SHALL BE GALVANIZED AS PER ASTM A-153.

STEEL SIGNAL AND LUMINAIRE ARMS

1. THE LAST 3" OF THE LUMINAIRE ARM SHALL BE
STRAIGHT AND HORIZONTAL WITH LUMINAIRE ATTACHED.

2. CONNECTION BETWEEN ARMS AND POLES SHALL BE MADE
BY MEANS OF A RAIN TIGHT SOCKET OR A DESIGN
PERMITTING SIMPLE REMOVAL OF THE ARMS.

ANCHOR BOLTS

1. PROVIDE 4-ASTM A-307 ANCHOR BOLTS, 8—ASTM A-563
HEAVY HEX NUTS, AND 8-ASTM F-436 HARDENED STEEL
WASHERS FOR EACH POLE.

. THREADS MAY BE CUT OR ROLLED, BOLTS SHALL BE
GALVANIZED OR PLATED AFTER THREADS ARE FORMED.
EACH BOLT SHALL BE PROVIDED WITH 6" OF THREADS.

. WHEN USING A SAFETY BASE, ANCHOR BOLTS
SHALL NOT EXTEND ABOVE THE SLIP BOLT GASKET.

N

w

STEEL POLES
1. BASE COVERS ARE REQUIRED ON ALL POLES EXCEPT
WHERE SAFETY BASE IS SPECIFIED.

2. A REDUCED GAGE FOR SHAFT OF POLE WILL BE
ACCEPTABLE ABOVE SIGNAL ARM ATTACHMENT SIMILAR
TO POLE TYPE 28.

WELDS

. LONGITUDINAL WELDS BY SUBMERGED ARC OR ERW
CIRCUMFERENTIAL BUTT WELDS SHALL HAVE PERMANENT
BACK-UP RINGS. ALL EXPOSED BUTT WELDS SHALL BE
GROUND FLUSH.

. FOR WELD SIZES NOT SHOWN, USE MINIMUM SIZE WELD
AS SPECIFIED BY THE LATEST WELDING CODE.

3. BREAK ALL SHARP EDGES FOR WIRE PROTECTION.

N

FOUNDATIONS

. AT LOCATIONS BEHIND CURB, ALL SIGNAL AND
LIGHTING POLES SHALL BE LOCATED AT THE BACK
EDGE OF SIDEWALK OR AT THE R/W LINE, TO OBTAIN
A MINIMUM SETBACK DISTANCE OF 5'BEHIND THE
BACK EDGE OF CURB TO CENTER OF POLE. (SEE
SHEET T-30.1.8 FOR TYPICAL LOCATIONS.)

N}

. AT LOCATIONS WITHOUT CURB, POLES SHALL BE
PLACED A MINIMUM DISTANCE OF &'FROM SHOULDER
OR A MINIMUM OF 10' FROM TRAVEL WAY, WHICH
EVER IS GREATER.

w

. FOR FOUNDATION DETAILS SEE SHEET T-30.1.16.
FOR FOUNDATION ISLAND SEE SHEET T-30.1.8.
. CONCRETE SHALL BE CLASS A OR AA.

oo~

SAFETY BASES

1. TYPE 7 AND TYPE 14 POLES SHALL REQUIRE SAFETY
BASE ASSEMBLIES UNLESS MOUNTED ON STRUCTURE
BEHIND BARRIER RAIL OR NOTED OTHERWISE ON THE
PLANS, SEE SHEET T-30.1.9 FOR DETALS.

NEVADA DEPARTMENT OF TRANSPORTATION

TYPE 7 & 14 POLE
LIGHTING & SIGNAL
LIGHT POLES

Signed Original On File | T-30.1.10
CHEF SAFETY/TRAFFIC_ENGR.[OTTE0, /5,

(623)
1/05
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@ Access ¢ (/)\ccevss
Openin enin
Base PL pening ) Base PL penng
Qptional Bolt Dia. +/3" ‘ Bolt Dia. +/4"
Hexagonal
Shape Base Plate

Dia., See
Table

Vel

5%" Min.

1594 Min Dio. Hole
Dia. Hole
6 BOLTS 8 BOLTS
BASE PLATE DETAILS
See Note 9
Covered Head
Frame
Top of Pole € Pole Luminaire in ool
i E/Raised Position ¢ Pole
N
_ BAKD
Luminaire Ring
Slip Fit . .
St Note 8 % / DL= Inside Dia.
[
l
Pole Segment‘
splice —__| POLE SEGMENT SPLICE DETAIL
2 1|
k|
=
. J
®
%
E
|
_ ‘ 2 Heavy Hex Nuts
¢ Round T q Base Plate Washer
oun apere -
) Steel Tuse. Top of Pile - L - ﬂé
T s
~ ! o \«‘N b e S
g ‘ e .v 5 T
= / Leveling Nut
> ! Luminaire in See Weld Detail
” Lowered Position E
‘ = "d", See Table
\:/,‘ See Annular
Dm Ring Detail
A= r
. Bolt Head H;
éggemtgp%nmJ ‘ Hex Nut on Threaded Rod Tack Weld
|

CIDH Pile

ANCHOR BOL% DETAIL

See Note

POLE DETAILS

CIDH Pile Pay Length

ANNULAR RING DETAIL

o =
¢ 49
E ¢ Pole 5%2
B - - €8
X m h whE FG
= 1
Ts ¢l ﬁ S/A h
é’ ;‘; v || RSR Detall
= :‘L%’
- ==
o 9 F i
5| g ‘ Conduit See
-l E Electrical Plans
3 2 |
0|l >
R r ' w
B
el A ‘ A _Dowvle Wrap
< Top & Bottom,
45 %/ﬁmsh w/135° Hook
S
f
\-—’QHDH
TYPICAL ELEVATION
Bolt Dia. +/4"
BC
See Table
Pole Wall
" x _‘/4” i »
Backing Ring Ya
%
Cﬁgﬂhuous Base Plate
(/4" Min.)
WELD DETAIL

Laminated Shaft

I

Section ‘

£ )

1 = 1

Reinforced
Frame

30"

ALT 1 ALT 2
HANDHOLE DETAIL

See Note 13

No.8 Pile Reinf,
Equally Spaced
See Table

No.5 @ 6" Spiral
(Reduce Pitch to
3" Over Entire

Length of Anchor

4" Cl.

Bolts)
SECTION A-A
CIDH PILE DETAILS
® e

Pedestal

/FG

Concrete Ecrrii Q

f i
See Contract Plans [
for Height of bcr‘rier 1

. —x’—‘ Conduit,
Foundation M) See
L Electrical
Plans

! ,

MEDIAN LOCATION

SHEET 10F 2

NEVADA DEPARTMENT OF TRANSPORTATION

HIGH MAST LIGHT
POLE & FOUNDATION
DETAILS

Signed Original On File [T-30.1.11 (623)
CHEEF BRIDGE ENGINEER 207120, /o =" 06 |
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Height Min Pole Min Pole Base Plate Anchor Bolts CIDH Pile Data
o Base OD | Base Wal Diameter | Thickness Total Size "d" BC e "D" Reinforcement
(ft) (in) Thickness ! . G m (in) (i
Note 5 Gin) @in) @in) in in in in
70 16%4 Ya 30/2 2 6 14 25 58 42 1048
100 18% s 30/, 2 6 1/ 25 84 42 1348
120 21 e 37Y> 2 8 1'%, 32 84 48 2048
* Increase "L" By 2 Feet For All

Minimum Shaft Length, "L" (ft) *

g Site Foundation Material %%
(ft) Stiff Clay,

Weak Rock Sand, Gravel Soft Clay
70 7 n 14
100 8 13 20
120 8 14 22

Heights, '"H," mnd All Site Foundation
Materials For Construction On or Within
3 Feet of Sloping Ground (Slopes Up
to 1.5H:V).

** Site Foundation Material ShallBe Assumed

As Stiff Clay, Sand or GravelUnless
Otherwise Noted in the Contract Documents.
Geotechnical Engineer Will Verify Weak Rock
and Soft Clay On a Case—-By-Case Basis.

NOTES:

. DESIGN SPECIFICATIONS: AASHTO STANDARD SPECIFICATIONS FOR STRUCTURAL
SUPPORTS FOR HIGHWAY SIGNS, LUMINAIRES AND TRAFFIC SIGNALS 2001

. POLE DETALS SHALL SUIT THE LOWERING DEVICE AND THIS FOUNDATION PLAN.
POLE DETAILS SHALL BE SUBMITTED TO THE ENGINEER FOR APPROVAL. ALL HIGH
MAST LUMINAIRES ARE BOTTOM LATCHING WITH AN INTERNAL WINCH ASSEMBLY AND
EXTERNAL MOTOR. POLE SHALL HAVE A MINIMUM TAPER OF 0.0117 Ft/Ft.

. ALL MATERIALS TO BE GALVANIZED AFTER FABRICATION.

N

(S

. FOUNDATION, POLE, BASE PLATE, AND ANCHOR BOLT DESIGN IS BASED ON A
MAXIMUM OF 8 LUMINARES AND A MAXIMUM EFFECTIVE PROJECTED AREA (EPA) OF
14.5 FT2, A A MAXIMUM_ WEIGHT OF 770 LBS (INCLUDING FIXTURES, HOOD,

LOWERING R\NG) INCREASE MINIMUM POLE DIAMETER_IF_REQUIRED TO ACCOMMODATE

LOWERING DEVICE. LIMIT THE DESIGN DEFLECT\ON AT THE TOP OF THE POLE TO
10% OF THE POLE HEIGHT. SEE SHEET T-30.1.16 FOR POLE GROUNDING DETAIL.

DESIGN WIND PRESSURES ARE BASED ON A 3 — SECOND GUST SPEED OF 90 MPH
AND A 50 YEAR DESIGN LIFE.

FATIGUE DES\GN BASED ON NATURAL WIND GUST LOADS AND FATIGUE IMPORTANCE
CATEGORY

SLIP FIT LENGTH SHALL NOT BE LESS THAN 1.5 DL.
BASE PLATE SHAPE OPTIONAL, EITHER ROUND OR HEXAGONAL AS SHOWN.

10. ANCHOR BOLTS SHALL BE MADE FROM STEEL BAR CONFORMING TO AASHTO M 314
GRADE 55 INCLUDING S1SUPPLEMENTARY REQUIREMENTS.

. THE FOLLOWING SOIL PARAMETERS WERE USED TO DETERMINE PILE LENGTH, "L":

57’

~

© o

FOR NUMBER OF LUMINAIRES TO BE MOUNTED ON THE POLE, SEE ELECTRICAL PLANS.

N Minimum
Site B Internal . Subgrade "
Foundation Dvrvye‘vuhht\t Friction Co(hessf\)on Modulus Sémm
Material 9 Angle (deq) P (pci) 50
(pcf)
Stiff Clay 100 n/a 1000 n/a 0.01
Sand 110 30 *kk n/a 60 n/a
Gravel 125 35 n/a 175 n/a
Soft Clay 90 n/a 250 n/a 0.02
*** Increased to 35 deg for sloping ground surface condition
Site Unit Unconfined Initial Rock Rock Raock
Foundation Weight Compressive Modulus E Constant Quality
Material (pcf) Strength (tsf) (tsf) Krm Designation (%)

Weak Rock 130 18 36,000 0.0005 50

12. PILE LENGTH, "L", BASED ON MAXIMUM /2" LATERAL DEFLECTION AT TOP OF PILE
UNDER GROUP IILOADS.

13. ACCESS_OPENING SHALL BE 11" x 30" WITH A LOCKABLE HINGED HANDHOLE COVER

PLATE THE HANDHOLE SHALL BE GASKETED TO MAKE WATERPROOF, ACCESS OPENING

SHALL BE REINFORCED AS REQUIRED IN THE STANDARD SPECIFICATIONS AND SHALL
SUIT THE LOWERING DEVICE. SEE SHEET T-30.1.11.2 FOR HAND HOLE ORIENTATION.

SHEET 2 OF 2

NEVADA DEPARTMENT OF TRANSPORTATION

HIGH MAST LIGHT
POLE & FOUNDATION

DETAILS

Signed Original On File [T-30.1.11.1

CHIEF_BRIDGE ENGINEER _ [F00F"

12/0

(623)
1709
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Handhole
Top of Concrete
Barrier Railor & PullBox
Surface (Typ.)

5' (Typ.)
! No. 5

‘/ Pull Box

Base & Surface (Typ.)
Pole Foundation

3" Conduit

Orientation of Handhole

Concrete Barrier
Rail (Typ.)

Pole

Pole Foundation

3" Conduit

PLAN

INSTALLATION WITHIN CONCRETE BARRIER RAIL

Handhole

¢ PullBox

Base & Surface

I
\
I
(Typ. ‘
I

| ‘/ESM Sox
27 - 7

%

5 \ Pole Foundation

3" Conduit
ELEVATION
Guardrail
H H Po\eH H

Pole Foundation

Pull Box
X . ——
Orientation of

Handhole

3" Conduit

H H H H

PLAN

INSTALLATION WITHIN GUARDRAIL

NEVADA DEPARTMENT OF TRANSPORTATION

PULL BOX
(IN MEDIAN BARRIERS)

Signed Original On File [T-30.1.11.2
[CHIEF SAFETY/TRAFFIC_ENGR.[COT 5 /g

(623)
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Removable Cap End
of Mast Arm

* 40' Max.

181

?"‘a“ 2" Grounding Lug

181

(4) 2/4" Anchor Bolt Slots

17Y/2" B.C-
4"y 6l/," Handhole
" With %" Plate x 2"
! | Reinforcing Frame & Cover
Vs g Down Stream Side of Pole
R 1 ‘\ /5" NC Grounding Lug
! |
- | | | 2 Piece Aluminum
] I ! Base Cover
N /
B |
+ . 4-2"x66"x6" Galv. Anchor Bolts
* = w/(2) Galv. Hex Nuts & (2) Galv.
| 7 ) Flat Washers Per Bolt
L T
on

DETAL B

POLE BASE

10 Gage x 3" Wide Back—up Ring

10 Gage Pole

Typical Splice Detail When Regq'd.
O Gage Pole

Filler thickness to Match
Gage Change x 1/2" Wide

Typ
Typ 5
e 4 Plate Top, Bottom, & Sides
—— 23" 0.D. Std. Pipe
o / L — " p
\ = & !4 Plate Top, Bottom, & Sides
/
2%" 0.D. Std. Pipe ; 7
b | ) "L" 1a" x 7NC x 3"
115" Plate Hex Hd. Cap Screws
‘j T ASTM-A 335
1" Plate For 20' Signal Arm L 12"8.C.
11/4" Plate For 40'Signal Arm 2"

SIGNAL ARM CONNECTION

Secure with (3) Set Screws

9%"0.

N

'S

MAST ARM END CAP

6%"0.D.

ignal Arms/

*% 20' Max.

DETALL D

HANDHOLE AND COVER
OPPOSITE MAST ARM

y—L
*40' Max.
*15!
2%" 0.D b Steel Rajntight
Zk s O'D'_\ Reensovg‘bm\e‘chp
° |
q //8“ 0.D.
J i
As Shown on Plans 10 Gage Luminaire Arm ? ol
© 55
o
5 ol8
| TE
— — ‘o
\ — Signal Arm A A 2
3%" 0.D.
6%" 0.D. — 20'Signal Arm C
9%" 0.D. — 40’ Signal Arm Dl E|E -
<< P
HE 8 B
415" x 7" Min. (Inside Dim.) S o e el
—— ShallBe Mounted Wit (2
Tamper Resistant Screws o ©
of V¥ o
7\ 1| ¢
Q- o
[l
i
AR
Handhole Down Stream Side of Pole —
128" O‘D?<

NOTES:

. FOR POLE FOUNDATION SEE SHEET T-30.1.16
FOR M—2 SIDEMOUNT DETAIL SEE SHEET T-30.1.3.

. FOR LUMINAIRE ARM CONNECTION & LUMINAIRE
TENON DETAIL SEE SHEET T-30.1.10.

THE DISTANCE FROM_ THE ROADWAY SURFACE TO
THE BOTTOM OF THE MAST ARM SIGNAL HEADS
SHALL BE 17'.

N

w

LEGEND:

* FOR_LONGER MAST ARMS, ALL DRAWINGS & FOUNDATIONS
MUST BE SUBMITTED FOR APPROVAL.

B/

NEVADA DEPARTMENT OF TRANSPORTATION

TYPE 28 POLE

Signed Original On File [T-30.1.12 (623)

crEr sAFETY/TRAFFIC ENGRPO o0, 7 "% /00)
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415" x 7" Min. (Inside Dim.)
— ShallBe Mounted With
Tamper Resistant Screws

As Shown On Plans

| 15'

As Shown On Plans

Unless Otherwise Noted

Steel Raintight
Removable Cap

DETAL A

As Shown On Plans

SteelRaintight
Removable Cap

Handhole and Cover
Located 180° Opposite Mast Arm

Round tapered arm

. N . Tapered Mast Arm
Provide Wire Guide Into Shaft

As Shown On Plans

As Shown On Plans

As Shown On Plans

Tapered Mast Arm

DETALL A

Provide Wire Guide Into Shaft

30' Round Tapered SteelShaft
Mounting Height (Standard Or High Rise)

186"

POLE TYPE 30

Handhole 90° To Right of Arm
Down Stream Side of Pole

Base Cover &

POLE TYPE 35 (MAST ARMS 45'AND LESS)
POLE TYPE 35-A (MAST ARMS 50' AND GREATER)

NOTES:

. SHOP DRAWINGS AND STRUCTURAL CALCULATIONS SHALL BE
SUBMITTED AND APPROVED BEFORE POLES MAY BE UTILIZED
ON PROJECT.

N}

- IF INDICATED IN THE PLANS, ALL POLES SHALL BE PRIME
PAINTED BY MANUFACTURER AND FINISH PAINTED BY CONTRACTOR.
SEE STANDARD SPECIFICATION SECTION 714.03.01.

. THE DISTANCE FROM THE ROADWAY SURFACE TO THE BOTTOM OF
THE MAST ARM SIGNAL HEADS SHALL BE 17'.

w

~

. SEE STANDARD PLAN DRAWING T-30.1.15 FOR POLE BASE,
HANDHOLE, SIGNAL ARM, AND LUMINAIRE ATTACHMENT DETAILS.

Provide Wire Guide Into Shaft

Handhole 90° to right of arm
Down stream side of pole

POLE TYPE 30-A (MAST ARMS 50' AND GREATER)

L 5° Mfg. Rise

18'-6"
20' Round Tapered Steel Shaft

Base Cover &

(MAST ARMS 45'AND LESS)

NEVADA DEPARTMENT OF TRANSPORTATION

TYPE 30 AND 35 POLES

Signed Original On File [T-30.1.13 (623)

CHEF_SAFETY/TRAFFIC_ENGRIV0 07 /00| "o 0'G /o8|
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0' THRU

3.3 Ft2
60 LB

37"
ax

8' 12

45' SPANS

®@

[T

® ®

®
50' THRU 60' SPANS
ALTERNATE LOADING
3.3 Ft2
0 Lb-

55'-60' SPANS ONLY

[T

® ® ®
®
MAX. 45' SPAN MAX. 60" SPAN
NOTE: TYPE 30-A & 35-A
TYPE 30 & 35 TYPE 30-A & 35-A POLE SHALL ALSO SUPPORT
THE ALTERNATE LOADING SHOWN ABOVE.
PROJECT | WEIGHT
DEVICE DESCRIPTION
§ AREA(Ft.2) | (LBS.) LUMINAIRE ARM DATA DESIGN CRITERIA:
® SIGNAL| 12'=3 Sec. w/Backplates (2M) 9.80 40 RV T FIXED | FREE COMINARE
SIGN | -—See Plans— — — SPAN| 'END™ | END |, oF MOUNTING AASHTO _STANDARD SPECIFICATIONS FOR STRUCTURAL
© SIGN | R3—4 24" x 24" 4.00 10 L DIA. | DIA. HEIGHT SUPPORTS FOR HIGHWAY SIGNS,LUMINAIRES AND TRAFFIC
SONAL =% = FTo| AN | aND Tow Rise|High Rise SIGNALS, 4th EDITION DATED 2001 AND CURRENT INTERIMS
© ec. w/Backplates 13.68 6 340 | 2.38 n 37 3 (EXCLUDING SECTION 11: FATIGUE DESIGN). NEVADA DEPARTMENT OF TRANSPORTATION
© SIGN | R10-5d S 36" x 45" .25 30 5 395 o538 7 e 55 BASIC WIND SPEED = 90 ML
® sion | plgeet flome-Free Swinging 13.44 100 10 [ 46 | 2.38 | 11| 319" | 35 : TYPE 30 & 30A
© SIGNAL| Dual=12"-3 Sec. w/Backplates 17.34 80 12 4.52 | 2.38 I 33 36'-6" 35 & 35A
@ SIGNAL| Dual-Pedestrian 8.00 60 15 4.95 2.38 n 33'-6" 37" LOADING INFORMATION

Signed Original On File [T-30.1.14

lCHEF_SAFETY/TRAFFIC_ENGRT 00004 >0 /09

(623)
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Arm Plate

Handhole Rim
o o Formed From
0.50" Dia. Key 6.00" Std. Pole Tube Wall
-l Black Pipe
H Arm  Plate / e} ?_9 175" 0.2391"
8.25" (2) 0.25" Hex Head
) 16.50" 0.280" Stainless Steel Screws
- 0.50" .
e [ 1 Cover M. Cip PRI
ale ate
o © SECTION A-A
2" Dia. Access Hole 0.75" Dia. Hole ——
"
O 5.19
8" ——ff—0.31" \1_& =
6" o 175" ) A
—— .25 © ¢
WH L)J Hondhole Rim o s A
* <\<: ,88* * 8 05" gogg‘v‘e%grim Pole Tube Wall L
1 " " 0.50" Wall (70 0.50" Nut Hold!
ER rl i 2 16.50 §sime‘>%‘o,M. o 0e D win Fq:tecgrsefor —_
775" 1 \ 95 I K - vens Wall+0.06"pa5 AL85°" % 5 ondnole
" (2) 0.25" H Head
* —q l | * SIGNAL ARM SIMPLEX KEY 0.500 Stainless Stee);\SecSews
TYPE 30 & 35 HANDHOLE
19 Lo ' Handhole C
os 8@255setlmd< Cover Mtg. Clip Mogqug: H.CRy\./bi.rS.
Al = SECTION A-A
5.50%
(3) 0.75" x 1.75" —
Hex Cap Screws = A
o iR
A
0 |
LUMINAIRE ARM ATTACHMENT ~ -
0.50" Nut Holder —__J

(4) 1.50"=7UNC x
4" Long Hex Head

Bolts With (1)
Flat Washer Per
Bolt Tye.
2.38" 0.D.
Std. Pipe
For Wiring
ga a b
7 [44 25| axb W/
3 .56 .31
iy -
6.5 0.310" Thick
e Gussets

’_ﬁ_‘
G
©)

430%;‘5/\ Pole

and Mast Arm  Simplexes
to Be Keyed, See Detail

SIGNAL ARM ATTACHMENT

With Fasteners For
Grounding Located
At 180° To Handhole

TYPE 30-A & 35-A HANDHOLE

Pole Base
Dia. +0.06"
SQUARE| BOLT THK. | HOLE
CIRCLE
TYPE 'S Y M "z
30 & 35 17" 16.5" | 1.50" 2"
30A & 35A 19" 19" 1.75" | 2.25"

POLE BASE PLATE

0.38"

G
11 Gauge Arm
End Section

50'Long 3 Gage
Base Section

I
I
I
!
A_Hk 0.25"

55' & 60' SIGNAL ARM SPLICE

1" Long x 7 Gage
Back-Up Ring

NEVADA DEPARTMENT OF TRANSPORTATION

TYPE 30 & 30A
35 & 35A
DETAILS

Signed Original On File [T-30.1.15 (623)

CHEF_SAFETY/TRAFFIC_ENGR. P10y o, FEVSOY, o
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il
A

No. 4 Spiral@ 6" Pitch, Ending

W\H’v a 180°Hook. Laps Shall Overlap
11/ Turns and End With a 180°

Hook.

@7No. 7 Bars Equally Spaced

_—

2" Grouted Foundation Cap

Signal pole

/ Grounding Lug

Hand Hole
. Anchor Bolt
[ —
Ground .
Connector —
o
2 ‘a4 Foundation
s [ o
2 S /
|
1o Terminal Lu
No.8 AWG Bonding —— |~ |a | | Provided With
Ground o . Grounding Plate
gt
! <
) <I|
ASTM D226
Type 1Fel

it *
(2 Layers) or

Type 2 F
(T Layer)

N

Note: Concrete ShallBe Class A or AA.

SECTION A-A

PILE FOUNDATION

PILE FOUNDATION TABLE

POLE TYPE MAST ARM HK'D" FK'W" | ANCHOR BOLTS
LENGTH @ (4 EACH)

1A & 1B N/ A 3! 2! Vi x 18" x 4"

7 ALL 5' 2 c‘ 1" x 36" x 4"

14 ALL 5' 2-6" |1/ x 48" x 4"

28 ALL 12! 3 2" x 66" x 6"

30 AND 35 < 45 12! 3 174" x 60" x 6"
30A AND 35A < 80 12 3 2" x 66" x 6"

#** Unless otherwise shown o

plans.

* Not applicable when mounted on structures.

2'-0" use 4-No.5 bars equally spaced.
2'-6" use 8-No.5 bars equally spaced.

@,

When "W
When "W"

Material (Typically Brass or Copper).
"NSI" Ground Plate or Equivalent.

Grounding Plate

T .

T T

1. Connect Bonding Wire to the Reinforcing
SteelCage Near the Midpoint of the
Foundation or Anchor Bolts.

Ground Plate ShallBe Made of Nonferrous
Install

POLE GROUNDING DETAIL

NOTES:

1. ALL DIMENSIONS ARE MINIMAL.
2. RUBBER TAPES SHALL BE ROLLED AFTER APPLICATION.
3. WHEN PVC TAPE IS USED AS A FINAL LAYER, PAINT

FINISHED SPLICE WITH ELECTRICAL INSULATING COATING.

Penciling ¢ /4" Typ.)

Electrical Filler Compound, Sleeve Pressure Connector

Insulating Pad, or Rubber
Tape

TYPE A SPLICE METHOD
(TWO FREE ENDS)

1. Completely Cover the Splice Area With An Electrical
Insulating Coating and Allow to Dry.

2. Apply Electrical F\Her Compound With Minimum
Thickness of /g

3. Apply 3 Layers of Half Lapped PVC Tape.

"C" Shaped Compression
Connector

" 3/
L2 e,

Penciling (/4" Typ.)
Electrical Filler Compound, enciing (/4" Typ
Insulating Pad, or Rubber

Tape

TYPE B SPLICE METHOD
(THREE FREE ENDS OR ONE FREE
END AND ONE THROUGH CONDUCTOR)

1. Completely Cover the Splice Area With An Electrical
Insulating Coating and Allow to Dry.

2. Apply 2 Layers of Electricallnsulating Pad With Minimum
Thickness of //g" Each Layer or 2 Layers, Half Lapped,
Synthetic Oil Resistant, Self Fusing Rubber Tape.

3. Apply 3 Layers of Half Lapped PVC Tape.

CONDUCTOR SPLICING METHODS

NEVADA DEPARTMENT OF TRANSPORTATION

PILE FOUNDATION,
POLE GROUNDING DETAIL,
CONDUCTOR SPLICE METHODS

Signed Original On File [T-30.1.16 (623)

[cHEF SAFETY/TRAFFIC_ENGRPO o0 0 o0 0o
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Walkway Grating

¥4 Conduit

-
1 ey AR | g
i .
Y0 Type-T R I ! NOTES: PANEL FxTORES| INGHES)
Conduit Fitted With A A R T | 1. THE FIRST NUMBER LISTED IS THE DIMENSION FROM THE P & *y
Gasketed Cover Plate o ' EDGE OF THE SIGN PANEL TO THE CENTER OF THE END-MOST 5 &)
T WTAT T NT T : FIXTURE. THE SECOND NUMBER LISTED IS THE DIMENSION
7a"x Fat x V2" Type=T O A LT . BETWEEN CENTERS OF SUCCESSIVE FIXTURES. 6 56
Conduit Fitting With 1= , 7 42
Gasketed Cover Plate ! 2. WHERE ADJACENT SIGN PANELS ARE SPACED 1 OR LESS THE 8 48
May Be USed‘: In W‘/h\‘c‘:h | COMBINATION OF THESE PANELS (AND SPACES) SHALL BE 9 54
Case The % fo Ve ! CONSIDERED A SINGLE PANEL. 0 ] 50
educer Is Not Require L
T 3. ALL BOLTS, NUTS, WASHERS, AND OTHER HARDWARE SHALL WW; sg
(1T N T S S TN T T T} BE SAE GRADE 5 AND CADMIUM PLATED.
IR T (e T T TR T TR TR T 13 78
i 14 84
mwonon o e i 90
c duit CI d T e oon oo e o 16 96
ondut Clamped To ISR N e R R TN IR - 17 51102
Sign Structure 1-Beams LI T R R T TR TR TR TR 18 54:108
With %" U-Bolts I O T [ T VR T (R T < & ! 57114
Lt L i e | et B T i U U i 1} F L ;90 601"20
mwonon o e . . . 5
e Y [ S T o o Lighting Fixture 21 631126
- L L2 e e B £ Ml et s Ui B Bl 1 - -
J I R - H“:‘r —H“:H 22 66152
N=31= 1= 3= 9= Bl ., ;
‘77 B e L T R e L T [ ya H'”’ju‘\jr " gi ggﬁi
T T S TS T U T T T = 1 - 2 .
I T T T T T T TR TR T . ; 25 75150
(L O T T TR TR R TR TR S J(/J Sign Structure 26 i
afety Supporting Arm 8128
Railing PP 9 27 81162
Cap The Conduit Of The First 28 84:168
Support Past the Last Fixture Lighting Fixture Mounting Channel 29 87:174
ShallExtend 1" Beyond The First 30 90;180
Support Past The Last Fixture 31 93,186
32 96;192
33 66132
34 685136
Tn 35 705140
8% 36 72144
37 74:148
12 Gage 38 765152
¢ [ 39 78i156
40 3 80160
- ! E) %"-16 x 1" Bolt & /2" Wash . Srrs
DY Dia, T ] 2%" Threaded Backing Plate (Included) 7 x 172" Bolt & V" Wosher 42 84168
{Ho/es NS Centered Over Slotted Hole Fixture Housing 43 86172
- S 44 8Bi176
N 500 -
- 2% L. B Hole in Fixture Tapped For 45 90;180
- D (4),76" Dia.x 1" Slotted I/5" Conduit Fitting 46 921184
8%," 4t \-~Conductors For This Fixture i; gg%g
1 1 | Conductors Continuing 49 73.5:147
i . . . To Adjacent Fixture 50 75.0:150
o O—— V5" Liquid—Tight Flexible :
= Metallic Conduit ‘ L(W:erf Applicable) ?2 ;gg”ég
ocknu .0
! SV 53 79.5:1159
O /;/y 54 81.0:162
{1/ & n o | tauid—T
TOP VIEW /2'—45° Liquid-Tight 55 82.5:165
Conduit Connector 56 84'0‘168
W 4 5
DETAIL SIDE VIE 57 85.5:1/1
SIGN LIGHTING FIXTURE MOUNTING PLATE 55 88577
Material Hot—-Dip Galvanized Sheet Steel After Fabrication 60 90:0;180
61 91.5:183
62 93.0:186
63 94.5:189
64 96.0i192

Conduit Fitting Walk Grati
alkway Grating

Y/>" Liquid—Tight Flexible
Metallic Conduit
Straight Liquid Conduit Connector

DETAIL
LIGHTING FIXTURE MOUNTING (TYPICAL)

Fixture Mounting Plate

/ (4) 3%"-16 x 1" Bolt
(4) %" Washer

(4) 3" Lock Washer

(4) 3%"-16 Nut

Fixture Mounting Plate—See Detail
(4) 3416 x 1" Bolt

(4) %" Lock Washer

(4) 3%'" Washer

|tems Available

FIXTURE SPACING TABLE

Thru

Fixture Manufacturer

(4) Steel Clamping Nut-Grooved And Serrated
For Use In 1%" Wide Mounting Channel

(4) Retaining Spring

NEVADA DEPARTMENT OF TRANSPORTATION

SIGN LIGHTING FIXTURES

Signed Original On File [T-30.1.16.1 (623)

ICHEF SAFETY/TRAFFIC_ENGR/PO "0 /0]

3/97,
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(2) " x 1" Straps

4-%" Cadmium Plated Steel

(2) 15" Cadmium Plated Steel Bolts,
Bolts, Nuts, & Fiber Washers

Nuts, & Fiber Washers

SignalMast Arm

TYPICAL METHOD OF ATTACHMENT

(\::
|
|
|
I
' I
|
B

LT S
U
\ e : i
\ 5
7 | T
\ i \ ‘j,‘%\ St
Crdey - ! o ‘
l(‘:'l‘ o - L 1
77( T \\::%}j::;\\\ &f\fﬂ 0 ! ‘
B e T e Rl
NI 1 ‘1\::;‘ ‘-
- ’ | o
NLT-1or 2 ‘ Yoy
MAST ARM SIGNAL AND SIGN PLACEMENT

"L" = AS SHOWN ON PLANS

. o ——
L,,‘& ° T —
‘ s
‘/'\“

NLT-1or 2 |

NEVADA DEPARTMENT OF TRANSPORTATION

TRAFFIC SIGNAL
SIGN PLACEMENT

Signed Original On File [T-30.1.17
CHEF SAFETY/TRAFFIC_ENGR[CT 150 /79

(623)
3/97,
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3%" Dia. Brass or Stainless Steel
Stud Bolts, Nuts, & Washers-2 Per Box

Recess In Cover For Nut

L

See Note 2

Lift Holes

3" Max. High

TOP VIEW

Bonding Jumper

Special Portland Cement Conc. Footing
(When Indicated On Plans)

— Grounding Bushing

Bead Weld Inscription
Letters to Be 1" Min. to

Reinforced 5" Min. Steel Plate
Cover, Galvanized After Fabrication,
With Bead Weld Inscription

Lift Hole

Hold—Down Bolt ~

-
A

PullBox Reinforced
With Galvanized —=

Z—Bar Welded Frame

Galvanized Z-bar
Welded Frame

TOP VIEW

— Bonding Ground

Pull Box

6" Min.

All Aroumd“l“
3" Min.
All Around

Type

K
K,
X |-

Min

Ground Rod Per

| Top Flush With Finished
| / Grade, See Note 3

NOTES FOR PULL BOXES:

. STEEL COVER SHALL HAVE EMBOSSED NON-SKID PATTERN.
STEEL REINFORCING SHALL BE PER MANUFACTURERS REQUIREMENTS.

TOP OF PULL BOXES SHALL BE FLUSH WITH SURROUNDING GRADE OR TOP OF
ADJACENT CURB, EXCEPT_THAT IN UNPAVED AREAS WHERE PULL BOX IS NOT
IMMEDIATELY ADJACENT TO AND PROTECTED BY A CONCRETE FOUNDATION, POLE
OR OTHER CONSTRUCTION, THE BOX SHALL BE PLACED WITH ITS TOP 1" ABOVE
SURROUNDING GRADE. WHERE PRACTICABLE, PULL BOXES SHOWN IN THE
VICINITY OF CURBS SHALL BE PLACED ADJACENT TO THE BACK OF CURB, AND
PULL BOXES SHOWN ADJACENT TO STANDARDS SHALL BE PLACED ON SIDE OF
FOUNDATION FACING AWAY FROM TRAFFIC, UNLESS OTHERWISE NOTED. WHEN
PULL BOX IS INSTALLED IN SIDEWALK AREA, THE DEPTH OF THE PULL BOX
SHALL BE ADJUSTED SO THAT THE TOP OF THE PULL BOX IS FLUSH WITH THE
TOP OF SIDEWALK.

“oNs

~

. THE NOMINAL DIMENSIONS OF THE OPENING IN WHICH THE COVER SETS SHALL
BE THE SAME AS THE COVER DIMENSIONS EXCEPT THE LENGTH AND WIDTH
DIMENSIONS SHALL BE !/3" GREATER.

ALL COVERS AND BOXES SHALL BE INTERCHANGEABLE WITH NEVADA STANDARD
MALE AND FEMALE GAGES. WHEN INTERCHANGED WITH A STANDARD MALE OR

FEMALE GAGE. THE TOP SURFACES SHALL BE FLUSH WITHIN '/3". TOP OUTSIDE
E%&%SOF ALL CONCRETE COVERS AND PULL BOXES SHALL HAVE A /4" MINIMUM

o

=

. PULL BOX SHALL NOT BE INSTALLED WITHIN THE BOUNDARIES OF NEW OR
EXISTING CURB RAMPS.

B/ /2" Min
s " Max Up*/
RN AN A/
DU
£ ]
== g
Extension T
1" Min. Depth—

Grade (See Note 3)

See Note 2

Secure Bonding Jumper
to Ground Bushings

Seal Around Conduit With Mortar

Extension When Box Houses
Transformer, Ballast, or When

Ground Specified
iamp L =l

Ground Rod When Specified ?rmg ‘?GCH‘H

or When Box Houses Transformer P

JOED

MODIFIED PULL BOX
No. 35, No. 5, No. 7 & No. 9

SIGNA-

SECTION A-A

PULL BOX
No. 3 1/2, No. 5, No. 7 & No. 9

tion 623 —

~

THE SAME STATION (:5') AS
STANDARD. PULL BOXES SH

o

TYPE II-(2' DEPTH
THE ENGINEER.

9. USE MODIFIED PULL BOXES ONLY WHEN INDICATED ON THE PLANS.

IS}

1. ALL METAL PULL BOX LIDS SHALL BE

(GREEN, 7-STRAND) THW WIRE, 4 FEET IN LENGTH, FROM THE LID TO
THE BONDING GROUND. FASTEN THE #4 CONDUCTOR TO THE LID BY
CAD WELDING.

12. ALL CONDUITS

PULL BOX EXISTS, THE PULL BOX

PULL BOXES FOR ELECTROLIERS AND SIGNAL STANDARDS SHALL BE LOCATED AT

THE AD
E

EDGE OF SHOULDER EXCEPT WHERE THIS IS IMPRACTICAL, A BOX MAY BE
PLACED IN ANOTHER SUITABLE PROTECTED AND ACCESSIBLE LOCATION.

IN AREAS WHERE THE POSSIBILITY OF MATERIAL ERODING FROM ARQUND THE

SHALL BE PLACED IN DRAIN BACKFILL
ON EACH SIDE AND 1'DEPTH), AS DIRECTED BY

INSTALL CONDUIT PLUG ON EACH UNUSED

SHALL HAVE A MINIMUM
FROM THE TOP OF THE CONDUIT TO THE
CONDUIT ENDS WITH A DUCT SEALING COMPOUND.

JACENT ELECTROLIER OR SIGNAL
PLACED ADJACENT TQ

BACK OF CURB OR

CONDUIT OR INNERDUCT.

GROUNDED. INSTALL A STRANDED #4

OF 6" CLEARANCE
COVER. SEAL ALL

Typical Joint
Detail

Match Frame Base

22" Min.

Clear Opening

¥4, 6", 1, To Be Shown
On Plans or Per Engineer

Frame Base

COLLAR RISER

ELECTRICAL MANHOLE
FRAME & COVER

Typical Tongue &
Groove Design

% " Dia. Lifting Inserts
2 Total (Typical)

*%% Top of Box

NOTES FOR ELECTRICAL MANHOLE:

1.

N

[

A COMPACTED BASE AND A CONCRETE FOOTING SUPPORT SHALL BE
CONSTRUCTED PRIOR TO PLACEMENT OF THE CAST IRON FRAME AS
DIRECTED BY THE ENGINEER.

. ADJUSTMENTS TO ELEVATIONS SHALL BE MADE WITH COLLAR/RISERS
AS REQUIRED. MINIMUM DEPTH 18".

. REFER TO STANDARD PLAN R—-4.7.3 FOR CONCRETE COLLAR DETALS.

MODIFIED PULL BOX MINIMUM DIMENSION TABLE PULL BOX MINIMUM DIMENSION TABLE
CONCRETE BOX NON-PCC BOX CONCRETE OR NON-PCC COVERS CONCRETE BOX STEEL COVER EXTENSION

Pull Box [ Minimum_ Depth Minimum % % | Minimum_ Depth Edge | Edge Pull Box i Edge i
Box and Extension LO| WO | Thickness [Box and Extension| L** | Wxx | R Thickness| Taper Lo wo Reight| Lxx W Taper Reight

No. 3/2 No Extension | 20| 14" 56" No Extension [15%"[10V/4"] 1" 2" " 0. 3% 19" | 12"F | 12"t |14+ 87, + [ None 12"
No 5 A PEUREE Yo 307 23/ 137 | T o s 0.5 25"+ | 15"+ | 12"+ |20/, +[10/z"+ [None 10"
m M m LYAT 0 F/AIRSA/ATBE W YA o. 7 35"+ | 22"+ | 12"+ | 30"+ 17"+ [None 8"

No. § 24 36125 % 20 507" 177," 1 1 2 0.9 52"+ | 35"+ | 14"+ [4774"+ 30"+ [None 10"

%% Top dimension %% Top Dimension

NEVADA DEPARTMENT OF TRANSPORTATION

PULL BOXES/
ELECTRICAL MANHOLE
FRAME & COVER

Signed Original On File [T-30.1.18 (623)

cHEF_SAFETY/TRAFFIC_ENGR/T 0%/06 ] o0 og]
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To Junction Bo

Standard Companion Flange
Malleable—Iron (Class 125)
w/ Pipe Threads

4" Max.

Fasten to Underside of Deck
With Four(4) %' Expansion
Bolts

Flange, Steel Pipe, & Slip Fit

Joint at Fixtures ShallBe
Compatible

Ballast

\Unders'\de of Structure
Schedule 40 SteelPipe

Copper Bonding Conductor

Poly—Carbonate Lens
or Glass Lens With
Polycarbonate Shield

TYPE A UNDERPASS LUMINAIRE

Secure Luminaire With
Three (3)%" Dia,
Expansion Bolts. Two
(2) at Top & One (N
at Bottom.

'ﬁFace of Concrete
Ballast

Poly—Carbonate Lens
or Glass Lens With
Polycarbonate Shield

TYPE B UNDERPASS LUMINAIRE

VBetween Girders
|

To Junction Box
o = 2,
Standard Companion Flange
Malleable—Iron (Class 125) Underside of Structure
w/ Pipe Threads Schedule 40 SteelPipe
Pendant (2" Min. Dia.)
Copper Bonding Conductor

Fasten to Underside of Deck
With Four(4) %' Expansion
Bolts

Flange, Steel Pipe, & Slip Fit
Joint at Fixtures ShallBe
Compatible

Poly—Carbonate Lens
or Glass Lens With
Polycarbonate Shield

DETALL J
JUNCTION BOX

Ballast

TYPE C UNDERPASS LUMINAIRE

NOTES:

1. JUNCTION BOX AND COVER SHALL BE 16 GAUGE STEEL.
2. GALVANIZE ASSEMBLY AFTER FABRICATION.

3. BOX SHALL BE FLUSH WITH BOTTOM OF STRUCTURE.

4. FASTEN COVER BY DRILL AND TAP WITH EIGHT (8)
#0-24 UNC BRASS SCREWS.

5. COVER SHALL BE ON BOX DURING POURING.

6. AN EQUIVALENT APPROVED MANUFACTURER'S BOX MAY
BE USED IN LIEU OF DETAILL J JUNCTION BOX.

7.(€) KNOCK OUT FOR 1" CONDUIT. BOTTOM SHALL BE

MIN. OF 32" ABOVE COVER TO CLEAR STRUCTURAL
STEEL.

12" Min. — 24" Max.

4To Junction Boxe

Varies (See Plans)

/—Eottom of Girder

PENDANT INSTALLATION

TYPE C UNDERPASS LUMINAIRE

D
& JUNCTION BOX
Q. SEE DETAL J
\o
CA
Underside of StructureJ H‘/

1" Conduit Stubbed Out For

*kJunction Box Cover Shall bed
Underpass Luminaires

Be Flush With Underside
of Structure

DETAL B

NEVADA DEPARTMENT OF TRANSPORTATION

UNDERPASS LUMINAIRES
& JUNCTION BOX

Signed Original On File [T-30.1.19 (623)

[CHEF_SAFETY/TRAFFIC_ENGR[POPTED) - o FEVEO o]
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/" Notch

NEMA 3 BRIDGE

JUNCTION BOX

12%"

3" Thickness Gasketed
Screw Cover Secured
W/ 6 -%" - 16 x 1"
Flat Head Brass Machine

(6) %" 16 x 1" FH Brass
Machine Screws

Screws

NOTES:

1. SEAM WELD CONSTRUCTION W/ ¥g" DIAMETER FILLET
WELD OUTSIDE EDGES. TACK WELD CONSTRUCTION FOR
INNER FRAME AND ANGLE '/4" x 74" x 5" CENTERS.

2. GASKET MATERIAL !/g" x 2" NEOPRENE EPDM AND
SBR SPONGE WITH PSA.

3. WHERE CAP SCREWS ARE USED TO ATTACH COVER
TO BOX, EITHER OF THE FOLLOWING METHODS OF
PROVIDING ADEQUATE THREADING MAY BE USED:

A TACK WELD SQUARE NUT TO BOTTOM OF
FLANGE (TOTAL 4), OR

B. TACK WELD A /4" x %" x 8" BAR BENEATH
FLANGE (TOTAL 2).

4.D0 NOT CUT OR WELD TO BRIDGE RAL REINFORCING
STEEL.

/2" x 6" Hex Bolt

TYPE 1

12" x 6" Hex Bolt

/3 Required
Material: 10 Gage Steel

Hot Dip Galvanize

S After Fabrication
S

X 30°
=
o
A ”
/5" x 6" Hex Bolt
/ (3 Required)
12"
SECTION A-A

PullBox

See Detail A

Conduit to Pole

3" o Stainless Steel
Hex Head Cap Screw
Total 4

|~~~ V" Neoprene Gasket

Through Conduit

™~ Square Head Nut, Tack weld
%" to PullBox. See Note 3

Drain to Low Side

INSTALLATION

IN SLOPING PARAPETS

: "b'
i e \PuHBox
\ Y
LA . 1”

DETALL A

TYPE 2

¥, " SteelCover
(Markings Per Specifications)

21 3

Drill Hole for 34" Cap
Screw—Total 4, See
Cover Attachment Detail
in Section C-C

COVER DETAILS

14 Goge SteelBox

Hole for 3"
ofcap screw
(Total 4)

PULL BOX DETAIL

NEVADA DEPARTMENT OF TRANSPORTATION

BRIDGE / BARRIER RAIL
JUNCTION BOX
TYPE 1 AND 2

Signed Original On File [T-30.1.20 (623)
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HC

MAJOR SIGN

" NOTES:

r

See Note 1
> Shou»\der | HC
=| Varies See Note 1
°
2
2 T
. 5 g
o oo

o >

e T 5| MHM)
3 l MH(S)

|

WHERE NECESSARY.

EEOIEN

CURRENT EDITION.

o

6. SEE SHEET T-31.1.6 FOR SIGN ISLAND CONSTRUCTION.

Single Double

Sighs Signs 7.FOR SIGN POSTS, SEE POST SELECTION CHARTS ON SHEET T-31.1.2.
Freeways And Expressways 7 g 8. FOR MATERIALS NOT DIRECTLY SPECIFIED, SEE STANDARD SPECIFICATIONS

5' () AND SPECIAL PROVISIONS.

Commercial, Residential . 7' (M
GO S e 7 e 9. SIGN PANELS TO BE ALUMINUM SHEET CONSTRUCTION.
Rurdl Roads And Interchange 7 10. PREPAINT THE EXPOSED PORTION OF FASTENING HARDWARE ON THE FACE
Ramps 7 5 (5 OF THE SIGN PANELS WITH BAKED ENAMEL TO MATCH THE SIGN FACE.
Freeway Entrance Assembly 2' 2" (S)
Chevrons & One Way 4! N/A

(M) MAJOR SIGN  (S) SECONDARY SIGN

MINIMUM MOUNTING HEIGHTS (MH)

HORIZONTAL CLEARANCE (HC)> SHOULD NOT BE LESS THAN 6'FROM THE EDGE OF

‘ SECONDARY  SIGN 7 " PAVEMENT. IF NO SHOULDER, HC SHOULD NOT BE LESS THAN 12'FROM THE

EDGE OF TRAVEL WAY. IN URBAN AREAS, A LESSER CLEARANCE MAY BE USED

FOR SIGN PANEL BRACING DETAILS, SEE T-31.1.4.
. ALL SIGN SUPPORTS SHALL BE OF BREAKAWAY DESIGN.
FOR DOUBLE POST BRACES SUPPORTS, MAINTAIN HC> CLEAR ZONE WIDTH

SlGN LOCATION (GENERAL) MAXIMUM OF 30', EXCEPT WHEN PROTECTED BY GUARDRAIL OR BARRIER RAIL.

FOR CLEAR ZONE WIDTHS, REFER TO AASHTO ROADSIDE DESIGN GUIDE

. SIGN ISLAND REQUIRED WHEN H>15', OR SIGN SLOPE IS STEEPER THAN
6:1, OR WHEN REQUIRED IN CONTRACT PLANS.

¢ ¢

T

\ ¢ o o

1
MAJOR SIGN
MAJOR SIGN
cc SECONDARY SIGN
RY SIGN | h

— * \

Sign Stope

As
oteq
N S,
9n s,

Ymmg,
4 Sheetg

SIGN IN EXCAVATION SIGN IN EMBANKMENT

Minimum  Corner Clearance(CC)= 1'

Maximum Vertical Clearance(VC) for Single Sign= 10', Double Sign= 11"
Maximum  h=15'

Special Design May Be Necessary If Given Limits Are Exceeded

NEVADA DEPARTMENT OF TRANSPORTATION

ROADSIDE SIGNS
GENERAL
SIGN LOCATION

Signed Original On File | T-31.1.1 (627)

[cHEF SAFETY/TRAFFIC_ENGR P o0 6o V0L o4
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POST SELECTION CHART

SIGN AREA(a) h(FT.)
(5Q.FT. 0'<h<8' 8'<h<10" 10'¢h<12" 12'<h<14! 14'<h<15! 15'<h<17!
0<a< 6.5 A A A A A B
6,5§G<8,5 A A A B B o}
8.5<aM A A B C C C
M<a<13 A B c c c D
13 <a<15 A c C D D D
15<a<17 B c ¢ D D F
17<a<19.5 C C D D D F
19.5{0(21.5 C C D E F F
21.5¢a<23.5 c c D £ F F
23.5<a<43 C C £ E F F
43<a<70 E E E £ F F
70<a<140 £ E E E F F
140<a<200 E E E F F F
POST SELECTION CHART
POST DESCRIPTION REFERENCE
TYPE SHEET
A 2/>" Square MetalPost (12 Gage)-Single Post T-31.21
B 21/2" Square MetalPost (10 Gage)—Single Post T-31.2.1
Single Post Unbraced
C K T-31.3.1 thru T7-31.3.2
3" Dia Round Metal Post
D Double Post Unbraced T-31.3.1 thru T-31.3.2
3" Dia Round Metal Post
Double Post Braced (See Note 3)
E Post-3'"" Dia Round Metal Post T-31.4.1thru T-31.4.3
Brace—3" Dia Round Metal Post
F Special Design: Contact Traffic Engineering

NOTES:

1. SIGN AREA IS TOTAL OF MAJOR & SECONDARY SIGNS.
ALTERNATE POSTS MUST BE APPROVED BY TRAFFIC ENGINEERING.

woN

FOR DOUBLE POST BRACED SUPPORTS, MAINTAN HC > CLEAR ZONE
WIDTH MAXIMUM OF 30', EXCEPT WHEN PROTECTED BY GUARDRAIL
OR BARRIER RAIL. FOR CLEAR ZONE WIDTHS, REFER TO AASHTO
ROADSIDE DESIGN GUIDE CURRENT EDITION.

NEVADA DEPARTMENT OF TRANSPORTATION

ROADSIDE SIGNS
GENERAL
POST SELECTION CHARTS

Signed Original On File [T-31.1.2 (627)

[CHEF SAFETY/TRAFFIC_ENGR [POPTE0, o REVEION
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3" x 1" Carriage Bolt, Nut, w/
Fiber Insert & 2 Flat Washers

0.4W 0.4wW
Yo" x 4" Carriage Bolt, Nut, w/

Fiber Insert & 2 Flat Washers
Thru Sign & Post
/ i Sign Post

Brace (Round or Square)

T

TOP VIEW
(ALL PANELS)

TYPICAL SINGLE PANEL BRACING

TYPICAL MULTIPLE PANEL BRACING

. ) Post Type As Noted
Diagonal Bracing

On Sign Summaries

Sign Face \ / Sign Face Sign Face \ /Sigm Face
— 7% 3 7 M m M
W :;‘%' [C5 600060 {60600 00]

Post Type As Noted Horizontal Bracing /

On Sign Summaries

Vertical Brace
1%," Square Metal

Horizontal Brace

Diagonal brace 1¥," Square Metal

/713/4 Square Metal
©
S
LIy

%" x /4" Aluminum  Alloy

(See T—-31.1.1

i

ALTERNATE BRACING
SQUARE METAL POST

TYPICAL ROUTE MARKER ASSEMBLY

Diagonal Bracing
Sign Face ’7

A\ \

w

0.4W,0.4W

NOTES:
1. BRACE(S) REQUIRED IF W 18". INSTALL AS SHOWN.
2. BRACE: %" x 114" ALUMINUM ALLOY.

3. COST FOR BRACING IS INCLUDED IN SIGN.

/ Sign Face

Horizontal Bracing

Post Type As Noted
On Sign Summaries

TYPICAL
FREEWAY ENTRANCE

NEVADA DEPARTMENT OF TRANSPORTATION

ROADSIDE SIGNS
GENERAL
SIGN PANEL BRACING

Signed Original On File | 7-31.1.3 (627)

[CHEF SAFETY/TRAFFIC_ENGR [POPTE0, o REVEION
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Vertical Joint
- w
NL ‘ /J/Str'mger
S
o Tubular Stiffener
T
“ OGH{ H H
M
T

7

Equal Panel Sections

2 STRINGER MOUNTING

Vertical Joint

T

[ W |
5 sf | ‘
2 — Stringer
o~ 9
2l oson ] | .
§ Tubular Stiffener
elosny | | |
~

i | 4Panel J1e| 4|

S " Sections ' Min.' Panel |

Section

3 STRINGER MOUNTING

NOTE:

To obtain desired panelwidth, Max.
of 2 Panels May Be Cut Less Than
4!, (1'=6" Min. Each)

SUB PANEL ASSEMBLY & Z BAR BRACING

&
Sub Panel \\ 2”4,{ L /Sub Panel

/8" Dia. Aluminum Alloy Rivets
(Both Sides @ 1 Centers, Rivets
Colored to Match Sign Face) ° o]

| — Sign Vertical
Butt Joint

.—0.040" Aluminum
Closure Strip

VERTICAL JOINT CLOSURE STRIP

Vertical Joint

| w ) Stringer

Tubular Stiffener

| 4'Panel _|1-6"| 4" |
Sections "Min. Tpanel !
Section

4'-0"<CHCT7'-B"
0.2H_| Fiq |.0.2H

Vertical Joint

12'-0"C H

NOTES:

1.
2.
3.

[SI

. COST FOR BRACING IS INCLUDED IN SIGN.
. ONE VERTICAL JOINT IF W EXCEEDS 12'. TWO VERTICAL JOINTS IF W EXCEEDS 24'

. FOR ALTERNATE STEEL TUBE BRACING, SEE STANDARD PLAN T-31.1.5.

T

&

3| | w }

7

B Stringer
0.27H : H Tubular Stiffener
0.28H 4
0.27H 4

5 ‘ 4' Panel ‘1‘*6”‘ 4' ‘

g ™ Sections “Min.  Panel |

Section

4 STRINGER MOUNTING

STRINGERS: 3" x 26 " x V4" OR 2 " x 2We x /4" ALUMINUM ALLOY Z-BAR.
STRINGERS REQUIRED ON ALL SIGNS REQUIRING MULTIPLE POSTS.
TUBULAR STIFFENERS REQUIRED WHEN W>10'.

NEVADA DEPARTMENT OF TRANSPORTATION

ROADSIDE SIGNS
GENERAL
SIGN PANEL BRACING

Signed Original On File | T-31.1.4. (627)

[cHEF SAFETY/TRAFFIC_ENGR PO o0 6o Vo0 /04l




/7 Steel Tubing
w

| — See DetailA

9¢-1

/ Steel Tubing
w |

TABLE 1
(Clamp Sizes)
PIPE DIA. 0.D. A B CLAMP STOCK
31 Nom. 35" | 5% | 6% ¢ AL

Steel U-Clamp
See Table 1

Round Metal Post
mg Sign Panel

3" Dia. x 3/;" Carriage Bolts
n@: / w/ Fiber Inserts & Flat Washers
N
‘ on L‘“

Steel Tubing
See Table 2

DETAL A

STEEL TUBE BRACING ON ROUND METAL POSTS

See Detail B

f Timber Post
,ﬁ Sign Panel

Steel Tubing
See Table 2

i

L

3" Dia. Carriage Bolts
w/ Fiber Inserts & Flat
Washers, See Table 3

DETAL B

STEEL TUBE BRACING ON WOOD POSTS

TABLE 2
(Tubing Size)

SIGN WIDTH (W)

TUBING SIZE

24'or Less
24'to 28'

312x Yg"
40%20x Y

TABLE 3
POST SIZE "p" BOLT SIZE
4" x 4" 3" 3%" Dia. x 6!/4"
4n % B 5\/2” %H Dia. x 6\/4u
6" x 6" 5\/2u %u Dia. x 8‘/4”
6" x 8" 75" 3" Dia. x 10'/5"

:
d-

JE I |

-

NOTES:

1. FOR SUB-PANEL ASSEMBLY, & VERTICAL JOINT CLOSURE
STRIP DETAILS, SEE STANDARD PLAN T-31.1.4.

Steel Tubing

| — Steel Tubing

/4" Dia. x 2!/," Carriage Bolts
@ 6'" Centers w/ Fiber Insert,
Hex Nuts, & Flat Washers

/4" Dia. x 2!/5" Carriage Bolts
@ 1'Centers w/ Fiber Insert,
Hex Nuts, & Flat Washers

NEVADA DEPARTMENT OF TRANSPORTATION

ROADSIDE SIGNS
GENERAL
SIGN PANEL BRACING

Signed Original On File | 7-31.1.5 (627)
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6:7 See Note 4

LS~

6:] See Note 4

SINGLE POST

5
Min.

: 10:
1041 o Tto g

5
. 5
Min. ‘__t» i
See Note 3

il 10:
10 5 Tto g

5
. - 5
Min. Vin.

10:1 6:7

% MAJOR SIGN
g |SECONDARY SIGN | h
S o 5 Min.
bt 5 Min.
b
(BB 10:1
[
DOUBLE POST BRACED
g & B B - f
=
3 MAJOR SIGN ‘
g |SECONDARY SIGN | h
% rﬁ” 5' Min. 5' Min.
1041
DOUBLE POST UNBRACED
8 ¢ - -
3
3 MAJOR SIGN
g |SECONDARY SIGN | "
S 5' Min. j.
= F‘ " ‘__t» 5' Min.
o 67

See Note 3

NOTES:
1. SIGN ISLANDS TO BE COMPACTED TO 85% NEVADA DEPARTMENT OF TRANSPORTATION
2. PAYMENT FOR SIGN ISLAND WILL BE AS NOTED IN CONTRACT
PLANS AND SPECIAL PROVISIONS. ROADSIDE SIGNS
3. UNDIVIDED ROUTES USE 10:1. ALL DIVIDED ROUTES USE 6:l. GENERAL
SIGN ISLANDS
4.USE 2:1MAX FOR NARROW RIGHT-OF-WAYS OR 6:1 PREFERRED
FOR ALL OTHERS. - — -
Signed Original On File | T-31.1.6 (627)
CHEF SAFETY/TRAFFIC_ENGR.[OO 150 ¢, /00
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NOTES:

1. FOOTINGS TO BE DRILLED HOLES AS SHOWN, & FILLED
WITH CLASS A OR CLASS AA CONCRETE.

2. ANCHOR POST INCLUDED IN COST OF SIGN POST.

3. FOR DETAILS ON SIGN LOCATION, POST TYPE, PANEL
BRACING, AND SIGN ISLANDS, SEE STANDARD PLAN
T-31.1.1 THRU T-31.1.6.

Post length as noted in sign summary sheets
A

Anchor Post
See Note 2

3_gn

Footing
See Note 1

Sign Panel Bracing

As Required, See

Standard Plan T-31.1.4
7" Dia.
Hole

@

(4) Yg" Dia. Holes
One Each Side of
Anchor Post

(7

N

@@@@@/@

(SIS SRR SRS

[SERSERN]

Sign face

0

fie

Te" x 4" Round Head, Square Neck
Carriage Bolt (Bolt Head Colored to
Match Sign Face), Hex Nut With Fiber
Insert, Flat Washer Through Sign & Post

Sign Post

/ 22" x 22"

\J: 1" Center to Center

Anchor Post
30y 3

kel

e

NEVADA DEPARTMENT OF TRANSPORTATION

ROADSIDE SIGNS
SQUARE METAL POSTS

Signed Original On File | T-31.2.1

CHEF SAFETY/TRAFFIC_ENGR.[OO 100y ]

(627)
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NOTES:

1. ANCHOR POST INCLUDED IN COST OF SIGN POST.

2. FOR DETALS ON SIGN LOCATION, POST TYPE, PANEL BRACING,
AND SIGN ISLANDS, SEE STANDARD PLAN T-31.1.1 THRU T-31.1.6.

3. INNER POSTS ARE THOSE CLOSEST TO ROADWAY, AND THE
OUTER POSTS ARE THOSE FARTHEST AWAY.

Sign Hardware, Bracing, Vertical Joints,
Vertical Joint Closure Strip & Stringers
As Required. See Standard Plan T-31.1.4

©
W
- \J
Y ).

< -

°
33 ie
22 202
=73 - 028
o DO i) < oo
<ga c £
cEs CEQR
2 E= c2E
255 o=
sV | 0.6W 1 —c
—c i i =D
— > Al ms %
RS _ a
o

L Detail B

See Standard
. Plan T-31.4.3

Roadway

Multi-Directional Slip Base & Footing
See Standard Plan T-31.3.2

DOUBLE POST UNBRACED

Post Length As Noted In
Sign Summary Sheet

1

Sign face

@ @0

%0
Z Ye" x 4" Round Head, Square Neck
L= Carriage Bolt (Bolt Head Colored To

Match Sign Face), Hex Nut w/ Fiber
Insert, Flat Washer Through Sign & Post

..

Multi-Directional Slip Base & Footing
See Standard Plan T-31.3.2

SINGLE POST

NEVADA DEPARTMENT OF TRANSPORTATION

ROADSIDE SIGNS
ROUND METAL POSTS
UNBRACED

Signed Original On File | T-31.3.1
CHEF SAFETY/TRAFFIC_ENGR.[OO 100y ]

(627)
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Sign Post 3" Dia.
4 See Note 3 -
RN
/2" l
Sleeve 35" Dia. r* —
See Note 3 —
" - n = A Typical Manufacturer's
%" Dia. © Identification
‘ ‘ H S Bleeder Hole _
X &
M
Al
1
H H Type 1ASTM A449 Type 1 ASTM A325
I B %" x 3/g" Bolt %" x 35" Bolt
34 N
| — 54" Dia. Bleeder Hole R TOP VIEW
\(S BOLT DETAIL
Yo" 10%"
ASSEMBLY ELEVATION VIEW
5%"—11x 3/g" Bolt, Type 1ASTM A 325 or Type 1 ASTM PLAN VIEW
A 449 (Grade 5); Each With Three USS Through Hardened TOP/BOTTOM PLATE
Washers ASTM F 436 Type 1 And One Nylon Insert Stop Plate Thick _5/n
Nut ASTM A 563 DH. Allltems ShallBe Galvanized ate Thickness = %
As Per Manufacturer's Specifications.Torque Within
the Range of 24-29 Ft-Lb. See BOLT DETAIL below.
NOTES:

1. ALL PARTS AND HARDWARE SHALL BE GALVANIZED AS PER SECTION 715
Multi-Directional OF THE NEVADA DOT STANDARD SPECIFICATIONS, EXCEPT AS NOTED.
Slip Base Assembly. 3" Max.

o 2. MULTI-DIRECTIONAL SLIP BASES ARE NOT REQUIRED BEHIND CONCRETE
BARRIER RAIL OR BEHIND GUARDRAIL WHERE THE SIGN POST IS GREATER
THAN 2'-6" FROM THE BACK SIDE OF THE GUARDRAIL POST.

Top Of Foundation
& Finished Grade

IS

Firm  Soil

3. USE STANDARD WEIGHT PIPE FOR SIGN POST AND SLEEVE. SEE ASTM A 53.

Slip Base Support

4.FOR DETAILS ON SIGN LOCATION, POST TYPE, PANEL BRACING, AND SIGN
ISLANDS, SEE STANDARD PLAN T-31.1.1THRU T-31.1.6.

36"

_ Slip Base Support
-

'
f Ground Line

1'-6" Dia.

Drilled And Filled With
Class A or AA Concrete

FOOTING DETAIL

NEVADA DEPARTMENT OF TRANSPORTATION

ROADSIDE SIGNS
ROUND METAL POSTS
MULTI-DIRECTIONAL
SLIP BASE

Signed Original On File |T-3L3‘2 (627,715
[cHEF SAFETY/TRAFFIC_ENGR PP TS /o V0L o
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ﬁSign Panel W Sign Panel
[ ‘ Tubular Stiffener I
Detail C 7‘ / /— Detail A (See T-31.4.3) f (See T-31.1.4)
(See T-31.4.3)
q | | - ] Detail A (See T-31.4.3)
- - - 6" , DetdailF (See T-31.4.3)
>~ I I .
5 " | Stringer
g 3 == LA | | v (See T-31.1.4) 2 ¢ Panel
__E G Panel R [ | I , g -
© | i ' DetqilF (See T-31.4.3) =N
5|z | a3
w2 | e 40 ] Detail B
cle | / M 4 2 e ,{(See T-31.4.3)
[ = )
o [ T R=
L5 N ! N — Detail B (See T—-31.4.3) ol £
o | O (E [} h
2| = S| =
0 | ‘ 0.2W 0.3W_|_0.3W 0.2W ‘ gl
hl 218 I 1 T 1 ol <
£l5 \ o -~ Post
= Brace S os
& | DetailE )
~ | (See T-31.4.2) 5
g \ .
I DetailD (See T-31.4.2) °
(d . b
DetailG (See T-31.4.3) By
- - I
o
il
Footing
(See Note 1 |
2' Dia. |
0.577h Less 2"
w1
0.6W1
0.2w1 t 0.2W1 30 2 x Vet or 2Vt ox 2Vt x
| _ Aluminum  Alloy Z-Bar Stringers
41— r‘ | B
Exit Panel — (" =4¢ ; ) . 2" Dia. Pipe
Detail B ———— M| I .
(See T-31.4.3) NOTES:

’ B

EXIT PANEL ATTACHMENT

1. FOOTINGS TO BE DRILLED HOLES AS SHOWN, & FILLED WITH CLASS A OR CLASS AA CONCRETE.

2. ANCHOR POST & BRACING INCLUDED IN COST OF SIGN POST.

3. FOR DETAILS ON SIGN LOCATION, POST TYPE, PANEL BRACING, AND SIGN ISLANDS, SEE STANDARD PLANS T-31.1.1 THRU T-31.1.6.

DOUBLE SIGN

4. INNER POSTS ARE THOSE CLOSEST TO THE ROADWAY, AND THE OUTER POSTS ARE THOSE FARTHEST AWAY.

NEVADA DEPARTMENT OF TRANSPORTATION

ROADSIDE SIGNS
ROUND METAL POSTS

BRACED

Signed Original On File | T-31.4.1

[CHEF SAFETY/TRAFFIC_ENGR[™O 10 /og

(627)




-1

13/, n Dia.
;/]Zp\” § / éap‘ ’
4 |

2" / @Wi

[ |

3‘” ‘ 5" 77} 8"

L S }
f

/
372" /\3‘/2
rVg“ Plate
60° 3Q0° N
o et i R—
[ I
10"
TOP PLATE
B 'R
2 pl
2" R, 2 pl ] |
. T \ : [A
" vl | ———
\ : I / 2
| 1 (A
e : | v 1|
RN
" HN2 e | 4&7
) | L
| . 4

Wz“»‘ «3‘/2”»‘ 3" Ls‘/z”’
1o r /2" Plate

=N T

BOTTOM PLATE

Length of Brace
Post Figured To
This Point

Hex Nut w/ Fiber Inserts, &
4 Flat Washers Per Bolt
Torque to 240 in—Ibs or
20 ft-lbs

Top Plate

Bottom Plate

" Dia. x 25" Hex Head
Bolts, Hex Nut w/ Fiber Inserts,
& 2 Flat Washers Per Bolt 2 Anchor Bolts

See DETAL H

DETAIL D
BRACE

_ ¥4 x 24" Hex Head Bolts,

r /5" Plate

- F
TOP PLATE

ey

T
4p0;\$

14

-
v

i

H 1 v
T

BOTTOM PLATE

/>" Plate

I x 25" Hex Head Bolts,
Hex Nut w/ Fiber Inserts, &
4 Flat Washers Per Bolt
Torque to 240 in—lbs or
20 ft-lbs

Top Plate

Length of Post (h) Bottom

Figured to This Point

4 Anchor Bolts
See DETAL H

DETAL E
POST

Plate

Anchor Bolts

Anchor Bolts

4 Required
Hex Nut w/ Fiber
Insert & Flat Washer
i
s
i
No. 4 Reinforcing Steel
Welded to Bolt (3" Min.)
Anchor Bolt
¥4 Dia. x 1'-6"
Hex Head Bolt
DETAL H
ANCHOR BOLTS
NOTES:

1. For Details On Sign Location, Post Type,
Panel Bracing, and Sign Islands, See
Standard Plans T—31.1.1 Thru T-31.1.6.

NEVADA DEPARTMENT OF TRANSPORTATION

ROADSIDE SIGNS
ROUND METAL POSTS
BRACED

Signed Original On File [T-31.4.2
CHEF SAFETY/TRAFFIC_ENGR.[OO 100y ]

(627)
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Y "' x 1/ " Slotted
Hole In Z—Bar at 4"
Spacing

% /4" x ¥" Round Head
Square Neck Carriage
Bolt, Hex Nut w/ Fiber

Inserts At 12" Spacin Sign Face
¥y x 2" Hex Head Bolt, Hex %" x 2" Hex Head Bolt, Hex Nut pacing
Nut w/ Fiber Inserts, & 2 Flat w/ Fiber Inserts, & 2 Flat Washers
Washers (4 Required Per Bracket) %" x 3%" Machine 9
Bolt w/ Flat Washer Yo —
J PR | PD S
Y " Hole In Nom. Dia.
" [IAEIENYAL %
= ;\ ‘:HQX‘EZH/‘:(“X\/‘;C Sign Face " Ay 116 1Y
— Aluminum  Alloy Z-Bar Zinc Alloy Expansion 2" e |2%"|2%"
Assembly For Machine 3" 13 (35" [3%
1" Tubular Stiffener —w| Bolts
Brace Blind Rivet
DETAL A
CLAMP ASSEMBLY
DETAIL C NOTES:
1. FOR DETAILS ON SIGN LOCATION, POST TYPE, PANEL
BRACING, AND SIGN ISLANDS, SEE STANDARD PLAN
DRAWINGS T-31.1.1 THRU T-31.1.6.
LEGEND
% HEAD PRE-PAINTED WITH BAKED ENAMEL TO MATCH
SIGN FACE.
%" Plate
BR B, v
N3 PR akmdord, U-Bolt Clamp _, 1 N Yo " Dia.
" 4" Dia. Min.
{ ) f B —
17" + el v %
’;\9 ;\9 T o %" Plate
. on 1 ¥, ha
w2 el . DETAL F
Rad. i : ‘ : E’ o030
R |- 7 5
I I - o
. el X
| PR ¢ a
I | b = 34" Plate
@ ]
’;\v Al =
Max.
DETAL B

CLAMP PLATE ) AJ -
"R 3" Plate 24"

DETAL G

One Brace Shown, Other Brace
14° Is Opposite Handed

NEVADA DEPARTMENT OF TRANSPORTATION

ROADSIDE SIGNS
ROUND METAL POSTS
BRACED

Signed Original On File | 7-31.4.3 (627)
CHEF SAFETY/TRAFFIC_ENGR.[OO 100y ]
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0.2W —=—

4

See DetaillA 4

Embedme

=~ 0.2W

7 F ﬂT -

+ 1 ozn

0.6H H

f

nt (E)

See Note 3

6' Gain

@ See

f Detail A
Lt
I
f~—=— Gain to D-%4"

e

®\ Field Drilled Holes

(See Table)

r“
|
[E

2

Embedment

i

L (E)

r“
|
[E

SIGN POST EMBEDMENTS

Orient 2" Dia. Hole Axis 4" x 4" = 3 A x 6 = 4
Parallel to the Axis of e B - b POR-Di
the Sign Support
3% 2=V " x Vat or 2-We " x 2t x
Aluminum  Alloy Z-Bar or Suitable Alternate
(Bar Length to Be W-8")
Sign Face
3/3” Hex Head Bolt, Nut w/ Fiber Insert,
%, " Hole & 2 Flat Washers & Lockwasher. (Length
\'mnSigm Face B a of Bolt to Be As Required By Post Dimension)
— 16 i)
1
14 I g 1
~ \ T | w ,
S 1o 2 | |
c . ° s o
7;9 10 2 3%" Hex Head Nut
o VAl | yau i w/ Fiber Insert & 2
58 5 Flat Washers
n a
6 % /4" x ¥4 Round Head Square 3 x 114" Aluminum Alloy Strap w/
= Neck Carriage Bolt He;< Nut ‘2“ Carriage Bolt, Hex Nu&‘w/ Fiber Insert,
= 4 © w/ Fiber Inserts, at 1" Spacing. étrzg&vggfhvevrsjgi)ough Sign. Fost. &
s >
—2
0 6 8 10 12 14 B DETAL A
\ Sign Height (Ft) NOTES:
1. ALL POSTS WITH CROSS SECTIONAL AREA LARGER THAN 4" x 4" ARE
TABLE of HOLE DIAMETERS TO BE DRILLED AS SHOWN.
. < 4" x 4" or > 4" x 4" or 2. FOR DETALS ON SIGN LOCATION, POST TYPE, PANEL BRACING, AND
Post Size (D 4" Dia. 4" Dia. SIGN ISLANDS, SEE STANDARD PLANS T-31.1.1 THRU T-31.1.6. NEVADA DEPARTMENT OF TRANSPORTATION
Hole Dia. No Hole 2 3. Z-BARS WILL BE USED ON ALL SIGNS REQUIRING TWO POSTS. ROADSIDE SIGNS
4. FOR DOUBLE POST INSTALLATIONS, INNER POSTS ARE THOSE CLOSEST TIMBER
TO ROADWAY, AND QUTER POSTS ARE THOSE FARTHEST AWAY.
' GENERAL
Signed Original On File | T-31.5.1 (627)

[cHEF SAFETY/TRAFFIC_ENGR [P o0 /08 Vo0 /0d)




Sy-1

%" Dia.

A
Hex Head Bolt,
Hex Nut w/ Fiber q
Insert, 2 0.G. Washers

1Y,

Nom. 2" x 4"
Timber Brace

Nom. 4" x 4"
Timber Brace

5" x 5!/2" Hex Head Bolt, Hex Nut
w/ Fiber Insert, Flat Washer

Base Plate
(See Detail)

Anchor Bolt
(See Detail)

or Curb Level

| LA

1-6"

5

6"

5

ELEVATION

" x 1'-6" Hex Head Bolt,
w/ Flat Washer, 2 Required
Per Footing

ANCHOR BOLTS DETAIL

%" x 3" Hex Head Bolt, Hex Nut
w/ Fiber Insert, Flat Washer

oy an

70
Nominal Brace 7 s

2"

Base Plate
(See Detail)
Anchor Bolt
(See Detail)

DETALL D

NOTES:

w0
/4" x ¥" Round Head,
A Square Neck Carriage
DETAIL A Bolt, Hex Nut w/ Fiber
N Insert @ 1' Spacing. Bolt
Sign Face head Pre-Painted To DETAIL
N Match Sign Face
54" Dia. Hole In JE "
4" x 4" Post % % Te" R
' /2"
Pa"
N 1/
% " Hole In j ¢ (2) 4" x 3" x V"
Sign Face 2" Angles Regquired
4 Per Footing
¢ "' Dia. Hole Yo ' x Ty
In Z-Bar Slotted Z-Bar © j
4" Spacing. 2
[
30y oW XYAH o
or 2We " x 2 x Vg !
Aluminum  Alloy Z-Bar —
B
DETAL B ok
x
T
L—_J 1
Braces
w
‘ ‘ — 7 BASE PLATE DETAIL 2
‘ 0.5W ) 0.5W ‘
\ \ | o
- - “ — & o .
oVJ = | < = Sign Face r N
a I —— L——See Detail A PLAN See Detail A 4
T
| © m . >’/ f
3 \H@Eﬁ 1.
,77E o o S See DetailB
= ?l y
3 f~—4" Equal Bolt Spacing >/ Hex Nut w/ Fiber
o ‘ A | 1See DetailB Insert & Flat Washer
(S J U
Panel joint
(S Detail
E.O.P. Tfe_%emj)m N?mmo\” :\v
2' |0.2W ] 0.6W 102w 4" x 4 foS
~ Min. T T /Post
Nom. 4" x 4"
r Post ~
See 1; See DetailC
) "\< Detail C >/~ ﬂ"{ 126" Dia.
Mainline Shlidr.

. ALL DRILLED HOLES IN TIMBER TO BE %" DIAMETER

UNLESS OTHERWISE NOTED.

. BACK BRACE HOLE IN 4" x 4" POST TO BE DRILLED

AND FITTED IN FIELD. ALL OTHER HOLES MAY BE
SHOP DRILLED IN STANDARD POSITION.

. FOOTINGS TO BE DRILLED 1'-6" DIAMETER, 3'-6" DEEP,

FILLED WITH CLASS A OR CLASS AA CONCRETE.

. FOR DETAILS ON SIGN LOCATION, POST TYPE, PANEL

BRACING, AND SIGN ISLANDS, SEE STANDARD PLANS
T-31.1.1 THRU T-31.1.6.

NEVADA DEPARTMENT OF TRANSPORTATION

ROADSIDE SIGNS
TIMBER GORE SIGNS

Signed Original On File | T-31.5.2.
CHEF SAFETY/TRAFFIC_ENGR.[OO 100y ]
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6' Min.
See Note 3

Post Cap
(See DET

>
5
=
° ©
>
2
= Sign Mounting
5 Pipe —=
© 1p
o
S
¥
T
=
Support—
Post =

See Multi-Directional Slip Base —=
(See T-31.3.2)

ELEVATION

1

3. FOR DETAILS ON SIGN LOCATION,

-

AL B)

A

3" Dia.

(Support Post &
Sign Mounting Pipe)

1
¢ e " Dia. ‘
Slotted Hole T~ay

PLAN

WELD [N FIELD OR AFTER PRE-ASSEMBLY OF OTHER COMPONENTS
P.

NOTES:

IN SHO

ALTGNMENT,

SIGN ISLANDS,

4. NPS = NOMINAL PIPE SIZE

LEGEND:

27"

2/2" Dia. NPS—|

13

7'/5" Dia.

Yo' ox 72" |
Dia. Plate |
[ I L L ‘ LI 2y
" i 9/‘/ " Dia L
Ve i| Hole & 1y T
'| Slotted Hole
DETAIL C

(PIVOT PIPE & BASE PLATE)

% DUE TO THE DIFFERENCE IN MANUFACTURER'S
TOLERANCES THESE DIMENSIONS, MAY HAVE
TO BE ADJUSTED.

/" x 3l/4" Dia. Plate
Post Cap (See DETAIL E)

(See DETAIL ©)

’/ﬁ(ﬁ /5" Dia. Hole

&
34" x 7'/2" Dia. Plate AL/
\
|
\
|
|
|
|
|
|
\

TACK WELD AT 1" INCREMENTS, AFTER !/ DIAMETER HOLE
OF SECURITY TAB AND PIVOT BASE PLATE.

POST TYPE,
SEE STANDARD PLANS T-31.1

"=

/4" x 1%" Plate
Security Tab (See DETAIL G)

7'/," Dia.

—

—

3" Dia. NPS, Sign

T
. ! |

Mounting pipe (See DETAIL D) |
/ K\
]

2/5" Dia. NPS, Pivot Pipe

For Sign Mounting Pipe
(See DETAIL C)

3" x 2" x 2" Plate
Sign Mounting Pipe
(See DETAL D)

Romd\e Mounting Cap

B

(See DETAIL C)

3" x 7'/," Dia. P\cte—l

|

/(See DETAIL F)

& /4" Dia. Bolt & Nut
i
I

0—‘7‘—<See Note 1
8
/4" x %" x 2/4" Plate
/Secur\'ty Tab
4" (See DETALL G)

Sign Support Post

SECTION A-A

PANEL BRACING., AND

+1 THRU T-31.1.6

¢ _

3" x 2" x 2" Plate

¢ Sign Support Post

%" x 7/2"

Dia. Plate

T
}ﬁs” Dia. NPS

(A
SV,

(See Sign

~|
11/, NPS
x 3'Handle
Vo' x 3lat
Dia. Plate 3/

/8

by
3" Dia. NPS J

Mounting Pipe Detail)

DETAL E

\
I
|
I .
Ver R L ! ! /@ "y " Dia. Hole
i i ‘ "R R "y " Dia. Hole
© | I ‘ 3/5” x 2" x 2"
- — — 250 % | Clate
I I T r‘
I I
S ! Ty " Dia. Hole 3 f ANAL N 11/4" Dia. NPS
. ‘ 3| ! n : 78 ¥ === Pipe Cap *
e " e " Dia. ! ! b
| Slotted Hole , I 3" x 2" x 2" Plate —
e N Va 2" Do ¥ Lz |
L, e " *
DETAL F

DETAL D

HANDLE MOUNTING CAP

]
\3/5” x 7/," Dia. Plate
(See DETAL C)

\/Sign Support Post

SECTION

4 x 15" x 21/4" Plate

/5" Dia. Hole

B ' R

il
=
—
" e "
24"
DETAIL G

NEVADA DEPARTMENT OF TRANSPORTATION

ROADSIDE SIGNS
SPECIAL PIVOT POST

Signed Original On File [ T-31.6.1
CHEF SAFETY/TRAFFIC_ENGR.[OO 100y ]
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®

TAPER LENGTH AND CHANNELIZING DEVICE SPACING @
©) BUFFER LENGTH
ADVANCE WARNING SIGN SPACING P Lz ©
v SPEED MERGING TAPER (L) CHANNELIZATION SPEED | LENGTH
S — DEVICE SPACING s N SHIFTING TAPER = 1/2 L
S -
DISTANCE 10.0ft  MOft  12.0ft 20 5 SHOULDER TAPER =1/3 L
SPEED BETWEEN 20
80 80
(mph) SIGNS (ft) 80 20 25 155
A B C 25 125 125 125 25 30 200 < 40 mph L=ws 2
0-20 200 | 200 | 200 30 150 180 180 30 35 250 - 60
25-30 300 300 300 35 210 245 245 35 40 305 > 45 rmph L=ws
35-40 400 400 400 40 280 320 320 40 45 360 -
45-50 600 | 600 | 600 . 450 495 540 s 50 425 .
55-75 1000 1600 2640 55 495 = Speed(mp
50 500 550 600 50
60 570 L=
55 550 605 660 55 % o4s Taper Lengtntro
65 o
W = Width of Lateral
60 600 60 720 60 * 70 730 Shift(ft)
65 650 715 780 65 * 5 520
70 700 770 840 70 *
75 750 825 900 75 %
% ON RURAL INTERSTATE HIGHWAYS WHERE THE SPEED LMIT IS
55 MPH OR GREATER, THE CHANNELIZATION DEVICE SPACING
(EXCEPT FOR TAPERS) MAY BE INCREASED TO 80 FEET. WHEN
INCREASED DEVICE SPACING IS USED, 3 DRUMS WILL BE PLACED
DIAGONALLY AT 0.5 MILE INCREMENTS TO INDICATE THE LANE IS
CLOSED.

TYPICAL APPLICATIONS:

NDOT STANDARD SHEETS T—35.1.2 THRU T-35.1.17 INCLUDE A VARIETY OF TRAFFIC CONTROL

METHODS, BUT DO NOT INCLUDE A LAYOUT FOR EVERY CONCEIVABLE WORK SITUATION, TYPICAL .

APPLICATIONS SHOULD BE ALTERED WHEN NECESSARY TO FIT THE CONDITIONS OF A PARTICULAR GENERAL NOTES

TEMPORARY TRAFFIC CONTROL ZONE. FOR ADDITIONAL INFORMATION REFER TO THE LATEST 1. R2-1 AND W3-5A MAY BE USED TO REDUCE EXISTING SPEED LIMIT TO 55 mph IF EXISTING

EDITION OF THE MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (MUTCD) AND REVISIONS. SPEED LIMIT IS 65 mph THRU 75 mph, OTHER SPEED REDUCTIONS MUST BE APPROVED BY
THE DIRECTOR.

N

. THE W1-3 SIGNS SHALL BE USED WHEN THE RECOMMENDED SPEED ON A CURVE IS 30 mph
OR LESS, THE W1-4 SIGNS SHALL BE USED WHEN THE RECOMMENDED SPEED IS 35 mph OR
GREATER.

o

THE W6-3 AND R4-1SIGNS SHALL BE INSTALLED ALTERNATELY AT 0.5 MILE INTERVALS
WHEN THE LENGTHS OF CROSSOVERS EXCEED 0.5 MILE.

ADVANCE WARNING ARROW PANEL

4. ALL REGULATORY SIGNS (R SERIES) SHALL BE BLACK ON RETROREFLECTIVE WHITE.
TvpE MINIMUM SIZE POSTED SPEED 5.ALL WARNING SIGNS (W SERIES) SHALL BE BLACK ON RETROREFLECTIVE ORANGE.
(INCHES)
6. WARNING SIGNS SHALL BE A MINIMUM OF 3'x 3' FOR SPEEDS OF 45 mph OR LESS,
A 48 X 24 30 MPH OR LESS R2—1 SHALL BE 3'x 4.
B 60 X 30 35 MPH TO 50 MPH 7. WARNING SIGNS SHALL BE A MINIMUM OF 4'x 4'FOR SPEEDS OF 50 mph OR GREATER,
c 9 X 48 55 MPH OR MORE R2-TSHALL BE 4'x 5

NEVADA DEPARTMENT OF TRANSPORTATION
TYPICAL TABLES/NOTES
FOR
TRAFFIC CONTROL SHEETS
T-35.1.1 thru T-35.1.17

Signed Original On File [7-35.1.1 (625)
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8v-1

_ = _ _ _ — -
« «
® 250
/3 L
Shidr. Taper
7 =~
/— J— *—I [ — >—I> e e [ —
T T i 13 > = > I
-
@ 100!
oV o/ @ i e
‘/ZC\‘ B \‘ A ! Lane Taper Buffer ~
He) B
® 15 2
WNVIE-2 Sy 17—y W20 en = W o wilam MULTI LANE N
*@® *@® O® -
WNV6-3

LEGEND:

@ — WORK AREA

P - CHANNELIZNG DEVICES
- ARROW BOARD
® - > 45 WPH

®® - OPTIONAL

% — SEE GENERAL NOTE NO. 10N T-35.1.1

WNV16-3

END
WORK ZONE

100'

Use Only In Approved Absence
Of Channelizing Devices

RNV30-1 W20-7A

IN USE
DO NOT PASS

PILOT CAR

100'min

min

-l — FLAGGER LOCATIONS TO BE
DETERMINED BY THE FIELD ENGINEER.

See T-35.1.1For TABLES and GENERAL NOTES

181504
Aviaa
NNIW 08

WNV16-4 w20-1

NV17-1

W20-4

§S¥4 oN 00
s N
v sowe |

WNV29-1 W20-7A  RNV30-1

\Use Only In Approved Absence

Of Channelizing Devices

TWO LANE

30 MINUTE
DELAY
POSSIBLE

Channelizing Devices Used
Unless Otherwise Approved

W20-1

WNV16—-4

®®

—TWO WAY

NEVADA DEPARTMENT OF TRANSPORTATION

TYPICAL TRAFFIC CONTROL
FOR ONE LANE CLOSURES

Signed Original On File |T—35_1.2 (625)
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B6¥-1

%/
/3L
Shidr. Taper
Vil Vi Vil 7 / -
3 J— J— J— J— 2 2 y—r— > »— >
» » [ ,I> >
T 7 T T H " =
- @
@f/ ®( L @ \/j\' @\/ | ® L ® ‘ 100’ Nin” (/
= 1/40\/ ' 1/40\/ T 1/5¢ ' B ' ! Lane Taper Buffer i Barrier RailFlare Min. | 500'
LEGEND: MUL TILANE g
-4
W4—2(R)
WN\/WB—z@wwW—W W20—1 W3-5A R2-1 WB T wal-5(R) N
* ®® *®® @— WORK AREA &
WNVIB
P - CHANNELIZNG DEVICES ®
BARRIER RAIL FLARE RATES B - ARROW BOARD
DESIGN SPEED | FLARE RATE ®->
75 mph 2271 2 45 MPH
70 mph 2011 G - OPTIONAL
80 rmph 18:1
55 mph 161 * - SEE GENERAL NOTE NO. 1.
32 QEE I B _ | AGGER LOCATIONS TO BE
10 mon & | DETERMINED BY THE FIELD ENGINEER.
30 _meh = EEH] - TEMPORARY IMPACT ATTENUATOR
W20-7A WNV23-1  w20-4  W20-1
WRVIB-S — — TEMPORARY BARRIER RAIL
g See T-35.1.1 For TABLES and GENERAL NOTES
¢
Q
: o o lo.
(5) Devices Minimum L/ B / D ¢ ’/
1 | | = = N | ] T = |
- \ e = L=
—_— e _— e —_— — }P - > » /> === = —_— —_— —_— — —_—
} > /(g N =
‘ O) // /L @ﬁ @/ Lo ©) 100 100 8
BT " Buffer Barrier Rail M. Min- 2o
Flare 5]
S
3 Z
. §33 WNVT6-3
> ®

WNVIE—4 w20-1  W20-4  WNV29-1  wW20-7A
WNV17-1

TWO LANE —TWO WAY

NEVADA DEPARTMENT OF TRANSPORTATION
TYPICAL TRAFFIC CONTROL
FOR PORTABLE
PRECAST CONCRETE
BARRIER RAL CLOSURES

Signed Original On File [ T-35.1.3 (625)
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2S Minimum=4S Maximum
S=Speed (mph)

250'
V@ L, C/P’ = 100!
Sidr-

Min.
/P / Taper /" " f

N\
-
N\
>
N

44
T

I
1]

Yt

0G-1

VY
|
Iy TN

/Z
i
\

; ~
old0lg0] oL/ wl /]
t A V t ViG VG B f A = Lane Tape 2L Lane TaperBuffe !
= \ g
22 3 8
g / 2
P — WA—2(R) \ A
WNVIB=2" wiv17-1 W20-1  W3“5A £ @D “5a(R) Wam2R WNVI6=3
* ®® ®
LEGEND:

@ — WORK AREA

P> — CHANNELIZING DEVICES
HE - ARROW BOARD
® - > 45 vpH

®® - OPTIONAL

% — SEE GENERAL NOTE NO. 1.

— TRUCK MOUNTED ATTENUATOR
(OPTIONAL)

See T-35.1.1For TABLES and GENERAL NOTES

NEVADA DEPARTMENT OF TRANSPORTATION

TYPICAL TRAFFIC CONTROL
FOR MULTILANE CLOSURE

Signed Original On File | T-35.1.4 (625)
[CHIEF SAFETY/TRAFFIC_ENGR PO o2 66 VSO o6




1S-1

* % W1=3(L)

w131
oF ©)
WNVIE-3 o= 15 L
- Shidr.
2 ® ©) @ Taper
g L ® 12 L V2 L L
“9 ‘ Buffer Shift Taper Lane Taper ‘
i > E <
¥ ! S L £
e =
- _ - S = — K AT I
< < < » > },»”b ? - = <= s
A »»»»»»»,lv\ PEEEEERERR S N L I N e
- —p —p >>’>>>’. e, f,»’ > b
g — — T ‘ >>>TV> >>>Pm>>>> » >m>>>>‘rﬁ’ I - — — |
= /,;- = / /,» /,# /- @)
Lo/ o 0 40l o/ o ® > ol S
NS e T e K AL B = B I A Lane Taper ' Buffer ' Shift Taper
338 N
g3ce 4
N ’
WNVI6=2 WNVI7-1 W20-1 W3 oA R2—1 W20-5(L)  wW20-5()  W4-2(L)
*@®
~®® *® @@ *O@
W4-2(R) W20-5(R) Ro—1 W32Z5A W20-1 WNVW*W@ WNV16-2
>
N/ %
| | |
ks
=
I — JR—
: -
&
LEGEND: = - - )
@ - WORK AREA .
P> - CHANNELIZING DEVICES 9q
o
Bl - ARROW BOARD 2
® - > 45 MPH WN$’3
@ - OPTIONAL
% — SEE GENERAL NOTE NO. 1.
%% - SEE GENERAL NOTE NO. 2.
See T-35.1.1For TABLES and GENERAL NOTES

NEVADA DEPARTMENT OF TRANSPORTATION

TYPICAL TRAFFIC CONTROL
FOR HALF ROAD CLOSURE
(MULTILANE UNDIVIDED)

Signed Original On File |T-354145 (625)

CHEF_SAFETY/TRAFFIC_ENGR] " "5 /7] 6/06]



¢G-1

MULTILANE SHIFT SIGNS

W1-4bL W1-4bR
Wi-4clL W1-4cR

LEGEND:

% — WORK AREA

} — CHANNELIZING DEVICES

® - > 45 WPH

@G - OPTIONAL
SEE GENERAL NOTE NO. 1.
TEMPORARY STRIPING

TEMPORARY IMPACT ATTENUATOR

— TEMPORARY BARRIER RAIL
See T-35.1.1 For TABLES and GENERAL NOTES

= Remove Existing Striping o
a| £
- o
o 5
%)
o
£ =
ol Wi-4cL (See Multilane Shift =
o Signs Below For Appropriate Sign) <
- 8]
g 5
1<} =
2 ® ® 5
3L /2 L } | A /2 L = 250 250
Shidr. Shift Taper Shift Taper
‘ Taper . 4 [ . s pid
'y
fa, ., . ant N (2)SOLID YELLOW LINE » L4 .,
‘7—@SOUD WHITE LINE  wap Existing Striping -—)
1 -
XA X x x x = -
/-/(_‘— %
- o= I
Barrier Rail
@ @ Flare 100" 100"
173 L 172 L " Buffer | Min. Min.
Shidr. Taper Shift Taper =
1o} ><C%
I m Zm
3 <58
e R2-1
v A *
WNVI7-1 W20-1 Wi-4cL (See Multilane Shift WNV16-3
Signs Below For Appropriate Sign) @

BARRIER RAIL FLARE RATES

DESIGN SPEED FLARE RATE

75

mph
mph
mph
mph
mph
mph
mph
mph

2241
2041
18:1
16:1
14:1
1241
10:1
8:1

NEVADA DEPARTMENT OF TRANSPORTATION

TYPICAL TRAFFIC CONTROL
FOR MULTILANE SHIFT

Signed Original On File | 7-35.1.6 (625)

cier_sareTv/TRAFFIC ENGRIT 05,02 6,08




Solid White Line

DO
NOT
PASS

2
I

DO
NOT
PASS

KKK,

Wé-3

08 RO wiz« wa2m @@
<o 1 - / W20-5(R)
[eXe]
[}

a ,

Type B Aea(®) 77 o /3 L__Shidr.
’<—>T<7<7 — ~Taper
N Taper o

W20-5(R)

V_3NIT HOLVIN

+

L

w6-3
* %
Z R4-1
WIZAR) o
0 KNs
k3% ¥
Type IIB Barricades —\[

1/@L A
Shidr.
_elaper, -

!

3
>

Solid Yellow Line

(Z)Double Solid Yellow Line

_#—Double Solid Yellow Line (K

—

@ i1 }?—l
( 1/@L L ©) J__(DB_L

Lane
Taper

Solid g)e\\ow Line i
-

O)

—)

¢G-1

\
W4-2()

ENTER

SSVd [~
10N
od

R4-1

1

WNV16-3

W6-3

SSvd
1ON
od

Existing Pavement Markings May Require Removalin
the Crossover Area and New Markings Installed

LEGEND:

NOZ SHHOM|
an3

* WNV16-3

®

-

vV 3NIM HOLVA

j

@W@

@ — WORK AREA

P — CHANNELIZING DEVICES
B - ARROW BOARD
® - > 45 MPH

® ® - OPTIONAL
% - SEE GENERAL NOTE NO. 1.
%% - SEE GENERAL NOTE NO. 2.
%% % - SEE GENERAL NOTE NO. 3.
(@ - TEMPORARY STRIPING
See T-35.1.1 For TABLES and GENERAL NOTES

WNV1

R SNA
® L

“27WNVI7-1 W20-1 W3-5A

*®®

W2075(L) W20-5(1)
®®

NEVADA DEPARTMENT OF TRANSPORTATION

TYPICAL TRAFFIC CONTROL
FOR MEDIAN CROSSOVER
(MULTILANE DIVIDED)

Signed Original On File |T-35,1_7

ICHIEF _SAFETY/TRAFFIC ENGR.lADOPT 7/

(625)
6/06]




¥S-1

1/3 L
Shidr. Tape

* » - '§'
_ T _ _ _ T _ _ _ > «
» <« 414 « « 1 <« 2
T T = A I E
olf ol 1 ® ® | ®
1/,C ' 1/,C B A T LCane Taper =
< c%
< 58 .
W3-5A *%g@ W20-5(R) WA-2(R) s
©
WNV18-1 *®® 5
2
Varies - 250" |- 250"

Ol4vHL
NHHL

E 4 dq 4 4
Qe 1+ 4 0 a— — a _ _ _ —_— —_— — — 4—< 4 41 3 —< —< 4 4—< 4 4—< —_— —_—
C R —p *4 AR TR R 44 9 q e
i /’k \ .
: 1000' L 100" 100" Min
;T . T R g <%
= o et
NEE EXIT RAMP OPENING e  EGEND: ol B
— — m *
o O.g WNV16—3
WNV25-1 Eg @* WORK AREA

» — CHANNELIZING DEVICES (SEE TABLE)

[> ~ CHANNELIZING DEVICES (33' SPACING)
B - ARROW BOARD

® - > 45 mPH

% - SEE GENERAL NOTE NO. 1.
TRUCK MOUNTED ATTENUATOR

B — (OPTIONAL). SEE STANDARD SHEET
| T-35.1.4 FOR SPACING.

W21-5 W20-1

® ©_ . 2

Buffer| Shidr. ‘

Area Taper ‘ See T-35.1.1For TABLES and GENERAL NOTES

2
it \’
>

SHOULDER WORK

SHOM
HIATNOHS,

=
N
&

w20-1

NEVADA DEPARTMENT OF TRANSPORTATION

TYPICAL TRAFFIC CONTROL
FOR EXIT RAMP &
SHOULDER WORK

Signed Original On File [ T-35.1.9 (625))
IADOPTI
CHEF_SAFETY/TRAFFIC_ENGRIVO 7/081 oS /0




W20-7A WNY29-1 wa—2(L) W20-5L) ®E® W86

GS-1

/
1000 O) ‘®1@L ®i®i®i
A B Buffer|Lane Taper A B C
1 e 4 | | |
——> b e > > > > > > > }HPP\
&~ Sossaterntete >
e [ La— y J y
® o L4 J
) )
1/3 L Median Crossing [~ Space Adequate For 3L
Shidr. 12! Haul Vehicle Entry Shid
L [
’ / y Toper i BT
> > > > > > > >4>4!1 /// > > > > >
HEL 1 >
k @ ® O 2
. ® ‘ @WL O) L ® ‘ B/T A 2 1000'
c ‘ B ' A Lane Taper  Buffer ' l é
k=
5
o
=
Rel) ° MULTI LANE L EGEND:
@® w20-5(R) W4-2(R) WNV29-1  W20-7A ¢ —
@— SAFETY ZONE AREA
P — CHANNELIZING DEVICES
Hl - ARROW BOARD
& ® - OPTIONAL
B - FLAGGER LOCATIONS TO BE
DETERMINED BY THE FIELD ENGINEER
See T-35.1.1For TABLES and GENERAL NOTES
W20-7A WNV29-1 W8-6

——

TRUCK
CROSSING

To Material
Deposit

=

ONISSOHO
MONYL

W8-6 WNV29-1 W20-7A TWO LANE —TWO WAY

NEVADA DEPARTMENT OF TRANSPORTATION

TYPICAL TRAFFIC CONTROL
FOR HAUL ROAD

Signed Original On File [ 1-35.1.10 (625)

CHIEF_SAFETY/TRAFFIC_ENGRIV 07,961 "o s 0g)



9G-1

TYPICAL PLACEMENT OF SHOULDER DROP OFF SIGNS

(PLACED WHEN SHOULDER DROP-OFF EXIST
DURING NON-WORKING HOURS)

LEGEND:

1o 1.0 mi
— emporcry Double Solid Ye\\g Line
- 7

[

T
| ® 1.0 m\/\. 1.0 mi/r
= A

wa-11 w8-11

TYPICAL PLACEMENT OF UNEVEN LANES SIGNS

(PLACED WHEN UNEVEN LANES EXIST
DURING NON-WORKING HOURS)

®® - OPTIONAL

% — SEE GENERAL NOTE NO. 1.

See T-35.1.1For TABLES and GENERAL NOTES

. i ‘ .
A 7 Length of Uneven Lanes

wa-11

* Length of Loose Gravel

WNV24-1 we—7

©) /WOW\/. mm/\%

S DG

WNV24-1 WNV24-1

TYPICAL PLACEMENT OF LOOSE GRAVEL/DUST HAZARD SIGNS

AA

WNV23-1 WNV23-1

,rBump

Bump —a

TYPICAL PLACEMENT OF BUMP SIGNS

L_J

WN\/QB 1

NEVADA DEPARTMENT OF TRANSPORTATION
TYPICAL TRAFFIC CONTROL
FOR SHLDR. DROP OFF/
UNEVEN LANES/DUST HAZARD
/LOOSE GRAVEL & BUMP

Signed Original On File |T735.1.M

(625)

CHIEF_SAFETY/TRAFFIC_ENGRJDOTE0) /o [REVI0 l6/0§|



[G-1

LEGEND:

— WORK ZONE

— CHANNELIZING DEVICES @ 6.0 ft SPACING

WNV16-3

- CHANNELIZNG DEVICES

- FLAGGER (LOCATIONS TO BE DETERMINED
BY THE FIELD ENGINEER)

— ARROW BOARD

om0

— USE WHEN SPEEDS ARE ¢ 45mph

®®* LOCATION TO BE DETERMINED BY FIELD ENGINEER

NOTE — REMOVE MEDIAN TRAFFIC CONTROL SIGNS ON A
TWO LANE FACILITY.

See T-35.1.1For TABLES and GENERAL NOTES

T ) Rg—11

a0 yivias

W20-7A

WNV16-3
®

1

MATCH LINE "A"

B
by
3 ‘ ‘ '
WNVIE2 @ e EEH | W20-7A ‘ ‘ﬁ“ ‘ W20-5(R)
WNV29-1  Wop-7A L |
tl WNV29-1 \ ‘3“ \ W20-1
| N
| it D
L AT LT
MATCH LINE "A" WNVIB-3 ‘ ‘ ‘ WNV17-1
| L] ® WNVI6-2

NEVADA DEPARTMENT OF TRANSPORTATION

TYPICAL TRAFFIC CONTROL
INTERSECTION WORK ONLY
(OUTSIDE LANE)

Signed Original On File |T-35.1.12 (625)
[cHiEF SAFETY/TRAFFIC_ENGR P 500 o /06




8G-1

o] @ WNV16-3

J[°

W20-7A WNV29-1

suoy7
A4oM

#‘»

LEGEND:

® m > >

NOTE

— WORK ZONE
— CHANNELIZING DEVICES @ 6.0 ft SPACING
— CHANNELIZING DEVICES

— FLAGGER (LOCATIONS TO BE DETERMINED
BY THE FIELD ENGINEER)

— USE WHEN SPEEDS ARE @ 45mph

— REMOVE MEDIAN TRAFFIC CONTROL SIGNS ON A

TWO LANE FACILITY.

See T-35.1.1For TABLES and GENERAL NOTES

W20-1
WNV17-1
®WNV16—2

WNV16-2 @

WNV29-1 W20-7A

\
N
|

-

W20-7A

MATCH LINE

A

WNV16-3

MATCH LINE "A"

PREFIRES WNV29-1
STOP,

W20-1

® WNV16—2

NEVADA DEPARTMENT OF TRANSPORTATION

TYPICAL TRAFFIC CONTROL
INTERSECTION WORK ONLY
(MEDIAN WITH ISLAND)

Signed Original On File | T-35.1.13 (625)

(CHEF_SAFETY/TRAFFIC_ENGR. PO Tehy 0 FEVSOF o6




6G-1

NWZ-2
®

WNV16-2 @

WNV17-1

W20-1

WNV29-1

W20-7A

WNVI6-2 @

WNV17-1

W20-1

WNV28-1

W20-7A

su07
HOM

-

;f

W20-7A

p vt o] G WNV16-3

WNV29-1 W20-1

:
)

WNVI71 o wNv1e-2

C
O]

as4yng

\ \
a‘; t"’\”
‘ )

MATCH LINE "A"

W20-7A

®WNV16-3

LEGEND:

&
A

r

B - =row sosro
) - USE WHEN SPEEDS ARE @ 45mph

NOTE — REMOVE MEDIAN TRAFFIC CONTROL SIGNS ON A
TWO LANE FACILITY.

— FLAGGER (LOCATIONS TO BE DETERMINED
BY THE FIELD ENGINEER)

See T-35.1.1For TABLES and GENERAL NOTES

WORK ZONE

CHANNELIZING DEVICES @ 6.0 ft SPACING
CHANNELIZING DEVICES

MATCH LINE "A"

NEVADA DEPARTMENT OF TRANSPORTATION

TYPICAL TRAFFIC CONTROL
INTERSECTION WORK ONLY
(MEDIAN WITH NO ISLAND)

Signed Original On File | T-35.1.14 (625)
[CHIEF SAFETY/TRAFFIC ENGR‘|‘°°’"‘510,°T”§W5,O§,




09-1

LEGEND:

@ — WORK ZONE

/A — CHANNELIZING DEVICES @ 6.0 ft SPACING

A - CHANNELIZING DEVICES

. - ARROW BOARD
@ — USE WHEN SPEEDS ARE @ 45mph

K& ~ LOCATION TO BE DETERMINED BY FIELD ENGINEER

NOTE - REMOVE MEDIAN TRAFFIC CONTROL SIGNS ON A
TWO LANE FACILITY.

See T-35.1.1For TABLES and GENERAL NOTES

R9-9
‘ | ‘ ‘ svas X e WNVIZ=1 & wvis—2

MATCH LINE "A"
T A

|
‘ S
L‘L%11\7
S
L T
- x

WNV16-3
®

P I —
o\ o AA%
A A ‘ R9-11

,‘¢ Nt >
=]
T = —+
W20-1 N
vl \1\‘ g
| R

. | A

ATCH LINE "A"

WORK
AHEAD,

Medo] |

[ —

v

P W4A—2(R)

WORDK W20-1
A,

g

-
(@] /®

x

| | WNV17-1
§§§ Nl [ @ WNVIE—2

NEVADA DEPARTMENT OF TRANSPORTATION
TYPICAL TRAFFIC CONTROL
INTERSECTION WORK ONLY

NO FLAGGERS
(OUTSIDE LANE)

Signed Original On File | T-35.1.15 (625)

CHEF_SAFETY/TRAFFIC_ENGR. PP Te00 o FEVSO o




19-1

WNVI6-3 ®

w20-1 ¢ om

avoy

® WNVI6-3

WNV16-2 @

| |
o |
:

WNV17-1

w20-1 & WNV16-2

® WNV16-3

e
-
7[ -
©) \/' 0)
A N=
93
EE
F23h w20-1
WNV17-1

\
N
|

—

|

ROAD
work > W20-1
AHEAD

o>

MATCH LINE "A"

LEGEND:

B
A

®

NOTE - REMOVE MEDIAN TRAFFIC CONTROL SIGNS ON A

— WORK ZONE
— CHANNELIZING DEVICES @ 6.0 ft SPACING
— CHANNELIZING DEVICES

— USE WHEN SPEEDS ARE ¢ 45mph

TWO LANE FACILITY.
See T-35.1.1For TABLES and GENERAL NOTES

WNV16-3 ® 5 ‘
|

Voo
\

MATCH LINE "A"

TYPICAL TRAFFIC CONTROL
INTERSECTION WORK ONLY

NEVADA DEPARTMENT OF TRANSPORTATION

NO FLAGGERS
(MEDIAN WITH ISLAND)

Signed Original On File | T-35.1.16 (625)

CHEF_SAFETY/TRAFFIC_ENGR PP TE00 0 FEVSOR, o




29-1

LEGEND:

— WORK ZONE

— CHANNELIZING DEVICES @ 6.0 ft SPACING

WNV17-1 B
®WNV16-2 ~ CHANNELIZING DEVICES

— ARROW BOARD

WNV16-3®

om > >

— USE WHEN SPEEDS ARE ¢ 45mph

NOTE — REMOVE MEDIAN TRAFFIC CONTROL SIGNS ON A
TWO LANE FACILITY.

See T-35.1.1For TABLES and GENERAL NOTES

MATCH LINE "A"

?f A A
RANGEEN. . : -
~ A
59 ‘ & Oy
3=
| ~-

WNV16-2&)

®
Ja/ing

T
|
2 |
ol ® WNV16-3 \‘\i\* ‘ .
| |k
N my
Q)
],

MATCH LINE "A"

NEVADA DEPARTMENT OF TRANSPORTATION

TYPICAL TRAFFIC CONTROL
INTERSECTION WORK ONLY
NO FLAGGERS
(MEDIAN WITH NO ISLAND)

Signed Original On File [ T-35.1.17 (625)
[CHEF SAFETY/TRAFFIC_ENGR.[OO 0 6/06|




£9-1

i

2' Min.
3' Min.

Traffic Side Roadway/Ground Surface

TYPE | BARRICADE

i

3' Min.
Min
rey4
, Y4
— O —
20 Min. 4' Min.
Traffic Side Roadway/Ground Surface Traffic Side Roadway/Ground Surface
TYPE || BARRICADE TYPE Il B BARRICADE
See Note 2
TYPE | BARRICADE TYPE |1 BARRICADE TYPE 111B BARRICADE
Width of Stripes Rail Length< 3'= 4"
Rail Length>3'= 6" 6"
Number of
Retroreflective 2 (One Each Direction) 4 (Two Each Direction) 3 (One Direction Only)>
Rail faces
NOTES:

1. ALL BARRICADES USED MUST COMPLY WITH NCHRP REPORT 350. SEE

QUALIFIED PRODUCTS LIST FOR APPROVED PRODUCTS.

2. TYPE IIB BARRICADES USED FOR TEMPORARY SIGN SUPPORTS, SIGNS
SHALL BE MOUNTED 1'MINIMUM FROM GROUND AND COMPLY WITH MUTCD

CURRENT EDITION.

3. MARKINGS FOR BARRICADE RAILS SHALL BE RETROREFLECTIVE O
AND WHITE STRIPES SLOPING DOWNWARD AT AN ANGLE OF 45
IN' THE DIRECTION OF TRAFFIC AS SHOWN.

RANGE
DEGREES

3" Min. j; —T

4"Max.
7

’H§
N

Weighted Base

~

ORANGE TRAFFIC CONES

18" Dia.

e

White Retroreflective Band

P

redominantly Orange

3' Min.

TRAFFIC DRUMS

ShallHave a Minimum of 2-White & 2—-Orange Retroreflective Bands
* 2" Max. Non—Retroreflective Material
*k 4" Min.— 6" Max. Retroreflective Material

NEVADA DEPARTMENT OF TRANSPORTATION

TRAFFIC CONTROL
BARRICADES

Signed Original On File [ T-35.2 (625)

CHEF_SAFETY/TRAFFIC_ENGR [P0 Te0y 5, FEVEOL o




79-1

Broken Yellow With

Railroad 50 Solid Yellow
Crossing Kit
See Note 1\ 22' 22
1T
N 6

NOTES:

1.

2.

IS A O W

36" Dia

rrvof

-
|

| =<
—
25' ‘

)
T
== = @
27387 (X)
z
z= - é Transverse D
~ Bands T
See Note 2 ( See Table)

See Note 8

TYPICAL SIGN & MARKING PLAN

5 374" g

[
of Letter
¢ e !
¢ Letter ——=!
o See Detail "A" ] H 2
| wmte<
|

Gate Arm
(When Used For
Sidewalk Railroad

Sidewalk ——=§

See

Note

Edge of
=—— Roadway

. THE DISTANCE X SHALL BE NOTED IN THE PLANS AND/OR

. AT A PASSIVE CROS

. THE EDGE O

ONE RAILROAD CROSSING KIT PER TRAVEL LANE.

IF NEEDED, SUPPLEMENTAL RAILROAD PAVEMENT MARKING
SYMBOL(S) MAY BE PLACED BETWEEN THE FIRST RAILROAD
PAVEMENT MARKING SYMBOL AND THE RAILROAD CROSSING,
BUT SHOULD BE AT LEAST 50'FROM THE STOP/YIELD LINES.

A THREE-LANE ROADWAY SHOULD BE MARKED WITH A
CENTERLINE FOR TWO-LANE APPROACH OPERATION ON THE
APPROACH TO A RALLROAD CROSSING.

ON MULTI-LANE ROADS, THE TRANSVERSE BANDS SHOULD
EXTEND ACROSS ALL APPROACH TRAVEL LANES, AND INDIVIDUAL
RXR SYMBOLS SHOULD BE USED IN EACH APPROACH TRAVEL
LANE.

PAVEMENT MARKINGS FOR STOP/YIELD LINES, TRANSVERSE
BANDS AND CENTER LINES ARE REQUIRED IN ADDITION TO
PAVEMENT MARKINGS AS SHOWN IN DETALL A

ADDITIONAL INFORMATION ON RAILROAD GRADE
BE FOUND IN THE CURRENT MUTCD, PART VII.

CROSSINGS CAN

STOP/YIELD LINES SHALL BE PERPENDICULAR
AND SHALL BE WHITE.

TO ROADWAY

FOR SIGN MOUNTING DETAILS, SEE STANDARD PLAN DRAWINGS,
T=31.11THRU T-311.3, T-31.1.6, AND T-31.2.1.

STRUCTURE LIST.

A YIELD SIGN AND LINE SHALL BE
USED UNLESS AN ENGINEERING STUDY OR JUDGEMENT
DETERMINES A STOP SIGN AND LINE IS APPROPRIATE.

THE DETECTABLE WARNING NEAREST TO A
RAILROAD OSSING SHALL BE 1.5 FEET*0.1F
THE GATE ARM IF THE GATE ARM EXTENDS AC

SS THE
SIDEWALK. WHERE THERE IS NO PEDESTRIAN GATE, THE EDGE

OF THE
CROSSIN

WARNING NEAREST TO THE RAILROAD
FEET FROM THE NEAREST RAIL.

TECTABLE
HALL BE 15

PASSIVE CROSSING

= [
AR @ TroveiLane ——f b LEGEND:
2B ¢ s
DETAIL A RAILROAD CROSSING KIT I~ Mox
(702ft — includes two Rs & one X) Eif:jwo;v 1 - R/R CROSSING SIGNAL AND GATE (TYPICAL)
7t
I — STOP BAR (TYPICAL) (24" SOLID WHITE)
DETECTABLE WARNINGS -
> 5 I
AT PEDESTRIAN RAILROAD CROSSING E - YELD LINE (TYPICAL) See Sheet T-38.1.3.1
X = 12"min
ce Note
See Note 9 — DETECTABLE WARNING
/
4" Solid White Line L
(Typ) ‘ ‘ Table For Minimum Spacing
¢ Y2 i of Advance Warning Sign
6 (Typ) Track  See Nots 9 . SPEED _(MPH) D (v
! o° ‘ 20 100
8' N — 8 25 100
\ ‘ 30 100
c N 8 _ 35 100
& o ﬂ 10 125
Roadway / 45 175
4 . | 4 | h 4 | 50 250
| | j | I J 55 325
z G AN _ G _ 60 400
I l rRoodwoyr I 1 Roadway F I l F gg ‘ggg
[} | | + =% } 75 650
\ /
i X = 10" min
See Note 9 I3 X=12' min NEVADA DEPARTMENT OF TRANSPORTATION
7r See Note 9

ACTIVE CROSSING

RAILROAD CROSSING:
SIGNAL & GATE PLACEMENT
PAVEMENT MARKINGS
DETECTABLE WARNINGS

Signed Original On File |T-35.3
PTI
ICHIEF_SAFETY/TRAFFIC ENGR.l 7/96

(627,634)|
5/09)




G9-1

Trim Post as Required

Triple Corrugation (6') or

Normal E.O. P.

New Signal Gate Support /‘

"

(5'—

W-Beam

Terminal Connector

Cable Anchor Assembly
See Detail B

"W'" Beam or Triple Corrugation Rail
Length = 18'-9"
Post Spacing = 3'-1 /4"

The two posts indicated are to have blocks
installed where clearances permit.
Al other posts in the run willhave blocks.

10" Min.

‘=—— End Piece (See Detail A)
- 18" Min.

Crossing
Signal Base |

13'=1" Min. or 12'=5" Min. Without Spacer Blocks
End Piece (See Detail A)

See Note 1

URBAN INSTALLATION

.

(See Note 7)

NOTES:
1. RING TYPE GUARDRAL MAY BE INSTALLED TO

1 15 % 1Y PROVIDE PROTECTION FOR THE SIGNAL ASSEMBLY
SpHCXe Boﬁt Slot IN INDUSTRIAL OR OTHER AREAS INVOLVING ONLY
LOW-SPEED HIGHWAY TRAFFIC AND WHERE SIGNALS
(74 ARE VULNERABLE TO DAMAGE BY TURNING TRUCK
The Cross—Sectiondl = TRAFFIC. USE OF RING TYPE GUARDRAIL REQUIRES
Dimensions For This APPROVAL BY THE CHIEF SAFETY ENGINEER OR THE
Part Are To Fit Over = B CHIEF ROADWAY DESIGN ENGINEER.
W-Beam Guardrail J ©
- 2. FOR RAILROAD—HIGHWAY GRADE CROSSINGS MARKING
== DETAILS REFER TO STANDARD PLAN T-35.3.
N 3. FOR W-BEAM GUARDRAIL DETAILS SEE STANDARD
2" 82" | 7/2" PLAN R-8.5.1.
Varies
4. FOR TRIPLE CORRUGATION GUARDRAIL DETAILS, SEE
STANDARD PLAN R—-8.4.1.
DETAIL A

Special Guardrail Terminal End Bid Item

Guardrail Bid Item

1

-

6-3"

4

T

Radius Terminal Element

Concrete Footing
See Note 6

Normal E.O. P. : -

Rectangular Bolt Post Washer On First Post Only
| 6-3"

Short Wooden 1 For Anchor Plate
Breakaway Post Details See R-8.2.2

See Note 5 & 6

See Notes 3,

Washers On Front Face
8 Totdl

0O CH|

For Cable Anchor

-
17
&
Bearing Plate w/ 2-16d Nails K
To Prevent Plate Rotation Assembly Details 3
* See Detail B o
— and R-8.2.2 =
; " " . . ©w
* 6"x6"-6/6 welded wire fabric SIS
| 2-1" Nuts & Washer 4"
Both Ends -See Note 9 Sl >
2 E
6" x 8"
Line Post

SPECIAL GUARDRAIL TERMINAL END

[ 1
1

W-Beam or Triple Corrugation
4,8 8

o

SPECIAL GUARDRAIL TERMINAL END TO BE INSTALLED
ON GUARDRAIL END NEAREST TO RALROAD.

2}

.NO POST HOLES SHALL BE DRILLED NEXT TO THE
SIGNAL APPARATUS WITHOUT FIRST NOTIFYING THE
RAILROAD INSPECTOR.

~

. FOR SIGNALS WITH LESS THAN 7', REFER TO
STANDARD PLAN R-8.3.1 AND 1996 AASHTO ROADSIDE
DESIGN GUIDE TABLE 5.3 FOR ALTERNATE POST
SPACING.

@

FOR TRIPLE CORRUGATION TERMINAL CONNECTOR
DETAILS NOT SHOWN REFER TO STANDARDIZED
HIGHWAY BARRIER HARDWARE BY AASHTO-AGC-ARTBA
REPORT MAY 1995.

©

. FORM CONCRETE AROUND 6" X 8'" POST WRAPPED
WITH 1LAYER OF /4" TO 5" THICK EXPANDED
POLYSTYRENE FOAM SHEETING. DON'T NAIL
POLYSTYRENE FOAM TO POST.

5-6"

1% sl

7
% —

ﬁ L 7w ‘ (w‘/q” Dia. 15" Dia.

1" Dia. 7" Long

Threaded Full

[ — — IO
N/ ]
¥," Dia.(6x19) Galv. Cable

Length
eng To Be Swage Connected

DETAL B

NEVADA DEPARTMENT OF TRANSPORTATION

RAILROAD CROSSING
GUARDRAIL DETALLS

Signed Original On File | T-35.3.1 (618)

[cHEF SAFETY/TRAFFIC_ENGR[POF TS o V0L o




99-1

¢—LANA
a34In03y
S3dIL MONS
40 SNIVH)
INIHSV14 NIHM

R8-4 *

EMERGENCY
PARKING
ONLY

Paved Chain Areas

I 1

L=LANY
a3yin03y
S34IL MONS
40 SNIVHD

it

250"

Special
Pivot Post

o
v}

dv—LANY

Paved Chain Areas

AINO V3NV
NOILVTIVLSNI

NIVHD

ATINO
INIMYVd
AINI9HINI

R8-4 %

LEGEND:

* RB8-4 Signs Should Be Placed A Minimum
200" Apart Along Paved Chain Area

NEVADA DEPARTMENT OF TRANSPORTATION

SIGNAGE FOR
PAVED CHAIN AREAS

Signed Original On File | T-35.4 (627,634

CHIEF SAFETY/TRAFFIC_ENGR.OO 100y /]




/£9-1

500'

tt

tt

R3-4

X
4
=
N
N

/

N (L
Hj\\R

VEHICLES
ONLY

AUTHORIZED|

Type 2 (Modified)
Object Markers

)

MEDIAN CROSSOVER

RNV1

Type 2 (Modified)
Object Markers

~

R3-4

AINO
RERRILELY
03ZI¥0H1NY)

L

L

500'

PLAN

NOTES:

I8

2.

3.

MOUNTING HEIGHT TO BOTTOM OF "AUTHORIZED VEHICLES ONLY" SIGN SHALL BE 6'FROM ORIGINAL GROUND.
TYPE Il REFLECTIVE SHEETING SHALL BE USED ON SIGN INSTALLATIONS AND TYPE 2 (MODIFIED) OBJECT MARKERS.

PLACE (6) TYPE 2 (MODIFIED) MARKERS ONE 500'IN ADVANCE OF MEDIAN CROSSOVER AND ONE ON EACH SIDE
OF CROSSOVER AS SHOWN ON DRAWING.

NEVADA DEPARTMENT OF TRANSPORTATION

MEDIAN CROSSOVER
DETAIL

Signed Original On File |T-35.5

cHer_sareTy/TRAFFIC ENGRITT /04l /0]

(619)




89-1

14"

Left Panel

16"
Right Panel
| | | | |

S
. Gutter

INSTRUCTIONS TO FABRICATOR

CONTRACT PLANS SHOW:

1. Sign Structure Type and Location

Length of Structure Frame

Panel Size and Locations on Structure

Post Type and Height To Bottom of Frame

Base Plate Elevation

Footing Elevation or Location of Alternate Pile Foundation
Photo "Electric Cell Location If Required

Extent of Walkway Grating (If Required) and Type of Lighting
System (Fixed or Luminaire Retrieval System)

REFER TO THE FOLLOWING SHEETS FOR DETAILS NOT
SHOWN ON CONTRACT PLANS:

T-36.1.1 — Instructions & Examples

Sign Panel

N ISR RYINE

o3

1736.1.2 — Post Type Il Thru ViI EAD LOAD + 500 LB. CONCENTRATED LIVE LOAD
Walkway (If Required) Lighting Fixture Supports or Retrieval System 1-36.1.3 — Post Type I-S Thru VII-S .
See Contract Plans See Contract Plans T-36.1.4 — StructiralFrame Members (Single Post Type) UNIT STRESSES:
| T-36.1.5 — StructuralFrame Members (Two Post Type) STRUCTURAL STEEL: Fy=36 ksi
123816 - BtructuralFrame Detals REINFORCING STEEL: ASTM A615 Crade 60
PLAN 173818 R;?%evob‘fgcsgne Pore Brames CONCRETE PEDESTAL CLASS A OR AA: Fc=4000 psi
T-36.1.8.1 — Removable Sign PanelFrames 110" and 120" Sign Pome\s CONCRETE PILE  CLASS D OR DA: Fe=4000 psi
T-36.1.8.2 — Sign Extension Bracket Retrofit Methods A and B Y
T-36.1.9 & T-36.1.10 - Walkway Deteils No. 1& No. 2 FOQTING SOIL PRESSURE: 1'/4 TONS/SQ.FT.
, , T-36.1.11 — Walkway Safety Railing Details . .
‘ 29 2 1238111~ Walkway Safety Reilng Det MINIMUM CLEARANCE: VERTICAL ROADWAY CLEARANCE 18
Left Arm Right Arm WELDING: ALL WELDING CONTINUOUS UNLESS OTHERWISE NOTED ON THE PLANS.
ALL WELDING TO DONE_IN ACCORDANCE WITH_THE STANDARD
- SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCTION.
o FINISH: ALL STEEL PARTS TO BE HOT-DIPPED GALVANIZED AFTER FABRICATION
3 EXCEPT AS SHOWN ON PLANS OR AS CALLED FOR IN SPECIAL
° PROVISIONS.
£
S WALKWAY BRACKETS: MAINTAIN UNIFORM SPACING WHERE POSSIBLE.
I ¢ Pol MAXIMUM SPACING SHALL NOT EXCEED 5'-6".
ole
% BE % T 1 % Concrete barrier. ‘ LIGHTING FIXTURE SUPPORTS: WHERE DISTANGE FROM WALKWAY. BRACKET 10
0 5_gi= 97i_gn 4@ 4—6'= 18 L N PANEL EX =4, EXTEND LIGHTING FIXTURE
|58 5-6= 2756 i { =1'-3" Walkway Pedestal SUPORTE T AERT W Wy 'aRACKET Soe X mbie MO
Bracket Spacing
2o e T Loble IV for ! WALIWAT 0 ENTIRE /LEVGTH OF FRAME FOR SINGLE POST SIONS AND
Back to Bock of Angles | | | = Bock to Back of Angles Spocing of 4 Foe ontiact Fans n FG FOR 2 POST SICNS FROM THE NEAREST POST CONTINUOUS
. I | — ACROSS ALL THE SIGN PANELS. SAFETY RAILING TO PROTECT
=16 — ENTIRE WALKWAY, BUT CONTINUOUS FOR NO MORE THAN 11
. onduit IN' ONE UNIT.
Foundation W See Electrical Plans
Depth
EXAMPLE NO. 1 , ——
MEDIAN LOCATION ¢ Post
L 26' Arm |
i | 16' Panel ‘
¢ Pole X
6'To 30 40'Min. To_145' Max. | Sign Panel
r
Gutter—_
X Safety Railing (If Required)
:\Lighﬁmg Fixture Supports or Retrieval System Walkway (If Required) /See ontract Plans

|
Safety Railin
af Reéu\red)g ‘
See Contract Plans
Walkwa

v
(If Required) %
See Contract

Plans

Sign Panel

Gutter

See Contract Plans

See Contract Plans

2' Max.
1T=3" Min.

Beyond

Next Bracl

‘/Sm‘ety Railing

¢ Pole

MU hting Fixture Supports or Retrieval System
Sge Cgmtroct P\onspp Y

PLAN

TWO POST TYPE WITH CANTILEVER
(PART DOUBLE-FACED)
EXAMPLE NO. 3

Where Sign PanelExtends 1'-4"

¢ Walkway Bracket,

Extend L\ hting Supports To
i ES Sﬁgwm.

GENERAL NOTES AND SPECIFICATIONS:

DESIGN:  A.A.S.H.T.O. SPECIFICATIONS FOR STRUCTURAL SUPPORTS FOR
HIGHWAY SIGNS, LUMINAIRES, AND TRAFFIC SIGNALS, 4TH EDITION
DATED 2001 (EXCLUDING SECTION I FATIGUE DESIGN).

CONSTRUCTION: STANDARD SPECIFICATIONS FOR ROAD AND BRIDGE
CONSTRUCTION AND THE SPECIAL PROVISIONS.

LOADING: BASIC WIND SPEED = 90 MPH
GROUP LOAD COMBINATIONS:
GROUP | — DEAD LOAD
GROUP Il — DEAD LOAD + WIND LOAD
GROUP lll— DEAD LOAD + ICE LOAD + !/,WIND LOAD
WALKWADY LOADING:

\ Lighting Fixture Supports

f—
8 Gomtract Blons
PLAN
CANTILEVER SINGLE
POST TYPE

EXAMPLE NO.2

NEVADA DEPARTMENT OF TRANSPORTATION

OVERHEAD SIGNS
INSTRUCTIONS & EXAMPLES

(627)
10/06]

Signed Original On File [ T-36.1.1
CHIEF BRIDGE ENGINEER _["°OFTED, o




69-1

Frame Depth

Weld 1/2" Coupling Or
Drill And Tap For 1"
Chase Nipple And Plug
With Recessed Pipe
Plug.Place Perpend—
icular To Sign Panel
Axis Away From
Approaching Traffic.

h = variable, See Contract Plans

18' Min. Clearance To Bottom Of Walkwa

<l ! )
Weld ¥4" Coupling Or Dril

And Tap For 2" Short Nipple

And Plug With Recessed Pipe

Optional
Joint
/ G

[—'/a"x 12" Min.

Backing Ring
Base B Elev. ~
r £
- ) =
N =%
Hril— - Bors 8
i e
i 28
) Jy—See "Anchorage 9 385
Conduit, See i Details" E o
"Lighting Plans" _——=*0e6"+ 0 e
Excavate To Neat G (%E
Lines And Place — =~
Concrete Against _ S+ e 18+
Undisturbed” & —] I -
Materials === Bottom of
t Ftg. Elev.
#5 Bars @ 12" For Longitudinal 3" Cl

Bars, See Table

ELEVATION

on

| Bars Tot. 14
6" (See Table)

Axis Of Sign
\/4\\

#s0e 6"+ Total 4

SECTION G-G

Spacer Block

Plug,Same Side As Sign Face.

/4" Cap Screw

3" 2 Eq. Spa. 3

Hex Nut, Leveling 22° 30" 22° 30
Nut & Washer Bar 5x1x0'-5" i
Anchor Bar For J
25" Min. Center Bolts " Py ' Py
T "M 6 Ho‘e I * 12" i
ax. I X
Grout l Al | BIE A Axis OFf Sign #L Gusset Plate
* i A 1 L Y 11— (Se¢’ Gusset Detall
I I I I
I I I I =
e fo 4—] . . 30 L JA ﬂ
(| (| | - - YOV
I N (I ¥ SINGBLCI)-ZLTSIDE 30° 1. 30- T
1 I C| [
A= 7 1= AP }— 21/, Dia,
D TYPE L& IV
|3 3 (Type V & VD
| | ,—Axis Of Sign
5"x 1" Anchor Bar 5x1 " "
Plate (2 Reqd.) (2 Req'd) 2 JEaspe 5
6" Hole 30 300 -
. (/—F\\/ e
ANCHORAGE DETAILS 12
Gusset Plate
1" (See Gusset Detail) = 2
3
Axis Of Sign g
DOUBLE SIDE TYPE VII& VIl N &
T
BOLT 68" Hole =
Pipe Wall “J
o o = (Type VII& VIID o
x /4"
Backing Ring }
Tack Weld
] Cut Off Heel
Of Gusset Plate TYPE V & VI
1" x 45°
TYPICAL BASE PLATES
A 7 Pipe " . Longitudinal
DET i Base Plate 2" F’edes&o\ Footing 5ot
Post|_Size Cap_Plate ize Anchor Size infooting i
THRU POST @ BASE |?_ TypeNPS|tain) Size (Note 2) Bolts (Nofe 2) | (Note 2) TOFSSM rceénoimtém Bars
I 120 %" 1=7"0=7" | 214212 6 | 2-11"x2'-8" | 7'-10"x10'|6-*#4 Bars|9-#5 Bars | #5
I [1an] 1pn] 1—8"x1=8"x %" | 2'-7"x2=3"x2" | & [3-2"x2'-10"| &«xi2 |8-#5 Bars|g—#7 Bars | #
WV 96| Vo fr—10mxi—10mx % 3—x2i—gnx2t | 6 | 3-8'x3—4"| 814’ |9-#5 Bars|9-#8 Bars | *6
AR A —3'x 3x 2" | 10 [3-10"x3=7"] 9'x15' |9-#5 Bars|9-#9 Bars | #8
g VI 201 Vo] 2—2mx2—2nurt | 33"k 3x 20 | 100 [3-10"x3-7"| 9'x16' |8—#6 Bars|8—#0 Bars | *B
g“” T VIl |24 12" 2-B'x2'-6"x1" | 3'=7"x3'-3"x2" | 12 |4'-3'x3-11"| 10'x17' [10-#6 Bars[10-#10 Bars| #0
acking Ring VIl (247 5] 21-6"x2'—6"x1" | 3'-9"x3'-6"'x2!/5" 12 4154 10'x17" |10-#8 Bars|10-#10 Bars| #11
| Typ.
=y
i =N NOTES:
Ye" Dia. Galvanized )/ t See DETAIL 7 1. FOR GENERAL NOTES SEE "INSTRUCTIONS AND EXAMPLES" SHEET T-36.1.1.
Drain Hole=2 Permitted 2. LONGER SIDE OF BASE PLATES, PEDESTALS, AND FOOTINGS SHALL BE
ORIENTED PERPENDICULAR TO THE SIGN AXIS.
GUSSET DETAIL 3. BACKFILL SHALL BE IN PLACE PRIOR TO ERECTION OF POST.
4. THREAD UPPER 8" OF ANCHOR BOLTS AND GALVANIZE UPPER 1'.
5. SPREAD FOOTING SHOWN. ALTERNATE PILE FOUNDATION IS OPTIONAL.
¢ Handhole= ¢ Pipe 6. FOR REINFORCEMENT, EMBEDMENT IS CLEAR TO OUTSIDE OF BAR AND IS 2"
Pe—0 | TO MAIN REINFORCEMENT, EXCEPT AS NOTED.
7. ANCHOR PLATES MAY BE RETANED WITH HEX NUT OR FORMED HEAD.
| —Tack Weld Hex
TS.6 x 4 x .375 x 2" Head Nut ON SINGLE PQST SIGN STRUCTURES, THE POST SHALL BE RAKED OUT OF
PLUMB, WITH THE_USE OF THE LEVELING NUTS TO MAKE THE BOTTOM OF
Post Or Mast Arm THE SIGN FRAME LEVEL.
450 Cover R 9. AT FINAL POSITION OF POST ALL TOP AND BOTTOM NUTS SHALL BE
Not Shown TIGHTENED AGAINST BASE PLATE.
Yg" Neoprene Gasket
. 10. WHEN FOUNDATION IS LOCATED ON A STEEP SLOPE WITH EXPOSED FACE OF
Cemented To Cover Plate {3 10 CONCRETE ADJACENT TO TRAFFIC, SEE DETAL G ON “ALTERNATE PILE
10 Gage Cover Plate SRR FOUNDATION' SHEET.
TS.6 x 4 x 375 x 2" NEVADA DEPARTMENT OF TRANSPORTATION

HANDHOLE AND COVER DETAILS

Locate Handhole & Cover Away From Traveled Way

OVERHEAD SIGNS
SINGLE POST
TYPES IITHRU VI

Signed Original On File | T-36.1.2
CHIEF_BRIDGE ENGINEER _["POFTED) /g

(627)
1/09)




0/-1

TABLE XIV
< Base Plate Pedestal Faootin Longitudinal
Pipe Wall L Post |_Si = Split ize Aé‘gngr Size Sizeg Rem?g%nemmem J
‘ Type [NPSlt(n) (Note 2) (Note 2) (Note 2) Top Bottom ] Bors
E{gckfn; Ring 1S [107 |2 | & [2-3""8'x 27| 6=2"6 [2-9"x2—3"| 5 10 [5—#4 Bors|5-#6 Bars | %
Tack Weld  cut Off Heel IS [12" | % | 5" |2'-6"xI'-1"x 2" | 6-2"¢ | 3'x 2'=6" | 6'x 1" |6—#4 Bars|6—#7 Bars | #6
u eel
1~ of Gusset Flate =S |94 | 1 | 58" | 2'-9"x 2'x 2" | 6-2"¢ |3'—4"x2'=7"| 7'x 13" |8—#5 Bars |8—#9 Bars | %9
x4 1 V=S |18" | V2 | 8" |2'=11"x2'=7'x 2"| 8-2"¢ |3'=6"x3'-2"| 8'x 14' |8—#5 Bars [8-#3 Bars | ¥
Vet x 1 V=S |4gn| Vo | 7" |3 -1"x2'-9"x 2" | 8-2"¢ |3'—8"x3'—4"| 8'x 16' |g8—#5 Bars |8—#9 Bars | %9
| | Backing Ring VI=S|p0v| V2 | 8" |3'-5"x2'=9"x 2"| 8-2"¢ | 4'x 3'-4" | 9'x 17' |9-#5 Bars [9-#10 Bars|+#0
,,,,,,,,,,,,,,,,,, | Typ . Rl mn Qg 2_2n a_ol/n Bty 2i_qqu ' ' _ _
)( / \_ ] DETAL 8 = A VIES|24n| Vo | 8" |3'=9"x3'=3"x 2"|8-2!/4"¢|4'=5"x3'—11"| 10'x 18' [10—#6 Bars [10—#11 Bars | #11
_ . " " Qi 3i_3n nla_nl/n gz [ [ _ _.
. | Al =1 A VII=S| 241 3 | 8" |3'-9"x3'=3"x 2"|8-2//4"p|4'-5"x3'=11"| 10'x 18' 1046 Bars |10-*11 Bars | #I1
Qf [ [
8 ! 7l * =< NOTES:
® | / | Ye" Dia. Galv. Drain See DETAIL 8 ) .
3 | / | Hole—2 Permitted 1. FOR GENERAL NOTES SEE "INSTRUCTIONS AND EXAMPLES" SHEET T—36.1.1
2 | /7 |
= | | — 2. LONGER SIDE OF BASE PLATES, PEDESTALS, AND FOOTINGS SHALL BE ORIENTED
| | SECTION S-S PERPENDICULAR TO THE SIGN AXIS:
L ,
1 R N 4] 3. BACKFILL SHALL BE IN PLACE PRIOR TQ ERECTION OF POST.
I ]7* =L weld % coupling Or oril 4. THREAD UPPER 8" OF ANCHOR BOLTS AND GALVANIZE UPPER 1.
N Wel 4 oupling Or Dri
And Tap For 74" Short Nipple 5. SPREAD FOOTING SHOWN. ALTERNATE PILE FOUNDATION IS OPTIONAL.
o pre Bug Wih Recessed Pipe ) 6. FOR REINFORCEMENT, EMBEDMENT IS CLEAR TO OUTSIDE OF BAR AND IS 2" TO
w U .
| Plug.Same Side As Sign Face. 22 30 ) MAN REINFORCEMENT, EXCEPT AS NOTED.
Begin Split — 7. ANCHOR PLATES MAY BE RETAINED WITH HEX NUT OR FORMED HEAD.
,L 3\ 2 Eq. 3" 3" 3 Eqg.Spa., 3"
i N Spa- | [ o1 ] ) ED
Weld 13" Coupling Or { \\ ;\m , 2/ . 4—‘ ! Bolt Dia.
Drill And” Tap For 1" 3 e Bolt Hole 3 ! b2 VN
Chase Nipple And Plug 6" Hole 4
With Recessed Pipe /' TS 6 x 4 x .375 x 2"

To Bottom Of Walkway
Variable, See Contract Plans

18' Min. Clearance

h =

Plug.Place Perpend—
icular To Sign Panel

Axis Of Sign

Axis Away From Oﬁg_‘mo‘ \iW
Approaching Traffic 2
_ L1 G “ 3HJ—@X 0\ Y
—1/a"x 2" Min.
. ockmg Ring
-

_*
P

Guardrail Or_Barrier RGHRS
Except As Otherwise

:Bcse R Elev.

6 ANCHOR TYPE

uired

<

| Fprfi— - Bars Eu%

I £

I -see "Anchorage = %%

Conduit, See EETE Details" 050
"Lighting P\ons | —— #5060 6"t |05
ol

2

~ 5

W

Excavate To Neat
Lines And Place
Concrete Against

Undisturbed
Materials

I

~—1

= G
A

#4 0 18"+
—
=~ i

Bottom Of

For Longitudinal
Bars, See Table XIV

ELEVATION

Post Without Cantilever Shown.

Back Welds
With 1" Strip

JAN
Ve Max.
""Build Up"

SECTION P-P

L Ftg. Elev.
3" Cl.

| Bars Tot. 14

Axis Of Sign

Additional 6" Bars;
Tot 4 (Post Type
VII=S only)

#5000 6"

SECTION R-R

— Gusset Plate

6"(See Table XIV)

% 1"

* v Sz .
8 ANCHOR TYPE
TYPICAL BASE PLATES

Face Handhole

Drill 1/4" Hole Plu
Weld After Bending

/4" Cap Scre
4 Total

Post Or Mast Arm

1/g'" Neoprene Gasket

10 Gage Cover Plate

Tack Weld Hex
ut

at Head
452 Cover Plate
| 1 Not Shown
TS 6 x 4 x .375 x 2"
€ Handhole {31 1o 7o
¢ ‘pe/ of Base Flate

HANDHOLE & COVER DETAIL

Filler P Thickness =
Pipe Wall Thickness

]

Away From Anchor Bolt N
Traveled Way 3
Hex Nut, Levehng paces
Nut & Washe
6 ANCHOR TYPE
: I
1oin4)
Split i | : 5% 1R
@Wﬂ — =
Hj/ | NE
.l

.

3" 3 Equal Spaces \73

8 ANCHOR TYPE

ANCHORAGE DETAILS

Cemented To Cover Plate

NEVADA DEPARTMENT OF TRANSPORTATION

OVERHEAD SIGNS
TWO POST
TYPES I=S thru VII-S

Signed Original On File [T-36.1.3

CHIEF_BRIDGE ENGINEER _ ["°OFTE0 o

(627)
/05




LL-1

Note: Left Arm Length May Be Shorter, Longer, or Equalto Right Arm Length For Section J—J
¢ Post <_| See Sht. T36.1.6
| Left Arm Length R\ght Arm Length
I B
,ﬁbx3x7/16 i L? 0] ‘
ey (p—————— o I oI ) R /Y s o /oW —— i ) W s = ol alr=M |
. 5’5 i | /1 Ak I/ T\ * T\ [T\ |
. =|gZ ! | | / | | ' | i ‘/Verhco\s &
B g5 l | /| 7 7. T\ 1A\ l 233
Do o|gE | | / | 4 | g | i \ | \ | |
82 5| 2 | | 9 4 | 4 J 1 ’ | ) n |
o8 5%= \ A 1 7 1 \ N W \
P |/ /2 /A N\ | :
| o = T
2 EE g Ly W7 07 T N s\ |
5ol | / |/ |/ |/ | i \ | A\ W]
ann A ||/, 1/, 1/ 1/ | I \| * \[i N A
~ EY = e gupeppe— - gupepe—— A pupep—— g pupa, = pep——— pep—— = pepe—— = alC]
T T T [ L T \%/
) 130 v 3
N o 21¥ x 1% x /s Crossties 0 n * \¥45XZ’X7”6
vmheeqarem e 1-6"1'-6" ‘ 4—1 kVGnRes 3" Ejo 19"
End Bay May Be Equal Spacing Back to Back Angles ' Equal Spacing Back _End Bay May Be as Reauire
Tvaried by 171 For Number of Spaces See Table IV to Back Angles "Varied by 1
For Number of Spaces See Table IV
1

ELEVATION

Wind Bracing
Z1ax 1Vax Y

45° Min. End Typ. Top & Bottom

J-a—,

NOTES:

1.

Walkway Bracket ¢

Eal N

A

EAVAVASAVIYAVA

IVAVAVAY, G

Y\

L60°
Note:
Frame Width = Cap R +%" (See Note 7)
See Post Types Il Thru VIII Sht. SECTION A—A
L, ¢ Post
- I e N
I | 1 !
| 1
l ,,,,, AN 1 I Y A S > 3

Walkway Brackets

PART PLAN OF DOUBLE FACED
TYPE AT POST

G Post—
s T
A\ O
[ [

L |

| S — B N I — |

\ P 3
S4 x 7.7 Walkway
Bracket

PART PLAN OF CANTILEVER
TYPE AT POST

Longitudinal Diagonal Zs Not Shown

| .
. 7.
End Tie £ 13/4x Y4

At Ends and at PanelPoints
Adjacent to Paost Only.
Typical Top & Bottom.

10.

60' Max_— 12' Min.

TABLE IV
Diagonals A
Maximum
Sign Panel| Frame | Vertical SL:emgthte

Depth Depth | £Spacing | “Ng. 10
70" 6—4" 5 g 4
80" 7 on 5 5
90" El 7 5
100" 8'-10" 7' 6'
110" 810" 7" 5
120" | g-10" | 76" 6'

"STRUCTURAL FRAME DETAILS" SHT. T-36.1.6.
"REMOVABLE SIGN PANEL FRAMES " SHT. T-36.1.8.

FOR DETAILS 1THRU 4 SEE
FOR SIGN PANEL FRAMES SEE

FOR CONNECTION OF FRAME TO POST SEE "FRAME JUNCTURE DETAILS" SHT. T-36.1.7.

FOR WALKWAY SEE "STANDARD WALKWAY DETAILS NO.1& NO.2 SHTS. T-36.1.9 &
T-36.1.10

FOR TYPICAL WALKWAY ARRANGEMENT, SPECIAL \NSTRUCT\ONS AND EXAMPLES,
SEE "INSTRUCTIONS AND EXAMPLES" SHT. T-36.1
MINIMUM LENGTH OF FRAME=12'. MAXIMUM LENGTH OF FRAME=60'.
FOR ARM LENGTHS 35'TO 40' AND SIGN DEPTHS 80" THRU 120"
LUSE 172 x 112 x /4 WIND BRACING
B FRAVE WIDTHZCAP BLATE %

ON SINGLE POST SIGN STRUCTURES, THE POST SHALL BE RAKED OUT OF PLUMB, WITH
THE USE OF THE LEVELING NUTS TO MAKE THE BOTTOM OF THE SIGN FRAME LEVEL.
AT FINAL POSITION OF POST ALL TOP AND BOTTOM NUTS SHALL BE TIGHTENED
AGAINST BASE PLATE.

DIAGONAL NOT REQUIRED IF ARM LENGTH IS EQUAL TO OR LESS THAN
IN THIS COLUMN OF TABLE IV.

SHOWN

(See Note 7)
¢ Post
Lt. Arm = 0'To 40 Rt. Arm = 0' To40'

ign Panel Depth

‘ S F B

‘ NOTE: S\gpn Panel Depths 110" Thru
120" WillProject Above Top Of Frame.

by

U] - sSign Panel

LIMITING DIMENSIONS OF FRAME
& SIGN PANEL

NEVADA DEPARTMENT OF TRANSPORTATION

OVERHEAD SIGNS
SINGLE POST
STRUCTURAL FRAME MEMBERS

Signed Original On File | T-36.1.4 (627)

CHIEF_BRIDGE_ENGINEER [0 "0 05] = =0 /04l




cL-1

21/3"x1/4"x/4" Strut

See Table Xl DETAL 5 Alternate Lower Chord . TABLE X
ee lable Upper Chord Wind Wind Bracing As Shown PANEL | FRAME | MAX VERTICAL
Bracing. (See Table XIN DEPTH | DEPTH | £ SPACING
e N S e S — 70" 72"
i NN NN N NN R RN N TS
x o 90"
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 00" 30"
10" 120"
45°T \ca\ Except T T
As Noyt%d P Note: wg?:u?:?jfg\splogqengtg\S §h§et T— 35 1.6 Note: 45° Angle May Be Varied Near ¢ Span & Near The End of Cantilever Only 20 120
PLAN
TABLE XI
CAMBER FOR FABRICATION
AT ¢ SPAN
SPAN CAMBER
40' - 50 Yo"
! 51— 100’ 1"
f P 101 = 145 "
¢Span

GREATER THAN 10"

DETAIL 1 J | Diagopal £'s Upper Chord DETAL © FABRICATE CAMBER TO APPROXIMATE PARABOLA.
‘ /[ | N(Near & Far Sides) [(Near'& Far Sides) rﬁf g eg CAMBER OF CANTILEVER ARM = + !/, FOR ARMS

Frame Depth
See Table X
-
%
7
%
%
%
S
—
%
%

B T — [ —— S —_— 7777?,,,4 ,,,,,,
[ \ +
Lower Chord - - | vertical £ | Vertical £ !
‘ (Near & Far Sides) J Spacing % Spacing ' ‘ DETALL 4
| Camber Verticc\Lg See Table X " w5/ : End Bay on Cantilever
‘ See Table X (Near & Far Sides) | £ 3" 3"x Yg" Crossties May Be Varied By 7
For Details of Post See "Post Types Wo\kwo%/ Brackets Not Shown. Locate First Interior ‘
| ,ﬁ\fg Thru VII-S'" Sheet T-36.1.3 Bracket 1'-3" Min. To 2'Max. From ¢ of Nearest
‘ Post To Sign Panel Group. |
ELEVATION | Span . Cantilever _,
L | 40'Min.To 145'Max. | 0' To 30'Max.
TRS777 | | | | ARS77 | |
- - |2 77722 777
R L-- R L--
Depth [100"
| | NOTES: | | | | P o
[E | [E | | Sign Panel [ 120"
1. FRAME WIDTHS SHOWN ARE NOMINAL. THESE WIDTHS MAY BE VARIED ign Fanels
BY!/4" TO STANDARDIZE FABRICATION METHODS. Rt. Cantilever Shown,
Cantilever May Be Lt or Rt.
* ADD 6" TO FRAME WIDTH FOR POST TYPE V-S & VI-S ; ADD
1"FOR POST TYPE VI-=S AND VII-S.
o \ B - RANGE OF STRUCTURE SIZES
ADD 6" TO FRAME WIDTH FOR POST TYPE VI-S AND VII-S.
NOTE: Sign Panel Depths 110" And 120" Wil
Project Above Top of Frame.
70" PANEL DEPTH 80" PANEL DEPTH 90" PANEL DEPTH
Span Frame Frame . . . . Frame . . i} j
Width Chord Z's |Vertical £'s |Diagonal £'s|Wind Bracing Width Chord £'s | Vertical £'s| Diagonal £'s| Wind Bracing Width Chord 4's |Vertical£'s |Diagonal £'s | Wind Bracing
40'-50" 2'%  [5 x 3o xVel3 x 3 x Va |3 x3 x a2V x 2V x Vi 2'% 5 x 3/ xWhel3 x 3 x Va3 x 3 x Va [2Ve x 2Vfs x /o] 2% 5 x 32 xUe| 3 x 3 x %e|3 x 3 x Y6 [ 2V x 2o xVa
51=60" 2% |5 x 3% xVe 2% |5 x 3/2 xJe 2% |5 x 3/2 xVs
61'=70" [2'=6"%*[5 x 3o xVe 2'=6"%%[5 x 35 xYs 2'-6"xx%[5 x 35 xUs
71-80" [2'-6"%*| 6 x 4 x /> 2'-6"%x%| 6 x 4 x> 2'-6"%x%| 6 x 4 x|
81'-90" 3' 6 x 4 x> 3 6 x 4 x s 3! 6 x 4 x s
91'-100' 3 6 x4 x> 3 6 x 4 x> 3! 6 x 4 x>
101-110" 3 7 x 4 x % 3 7 x 4 x % 3! 7 x 4 x %
111'=120" 3 7 x 4 x5 3 7 x4 x % 3! 7 x 4 x %
121'-132" 3 B x4 x Vg 3! 8 x 4 x Va 3! 8 x4 x Va
133'-145' 3 8 x 4 x V4 3 8 x 4 x I 3! 8 x 4 x
100" PanelDepth 110" AND 120" PANEL DEPTH
Span Frame Frame . . . .
Width Chord 4's |Vertical £'s |Diagonal £'s|Wind Bracing Width Chord 4's |Vertical £'s| Diagonal £'s| Wind Bracing
T0-50" | 2% |5 x 3 |5 x 3 x Vs [3 x3 xYs[2Ve x 2 x V2% |5 x5, |3 x 3 x Y5 x 3 x Vs |2V x 2/ x Va TABLE XII
51=60" 2% |5 x 3/ xUs 2'—6"xx%|5 x 3/2 xVs
61—70' |2 -6"%%|5 x 3/» xVe 3 5 x 3/, %l
71'=80" 3 6 x 4 x> 36" | 6 x 4 x|
81'-90' 3! 6 x4 x> 3-6"[ 6 x4 x>
ST100" 5 5 x4 x 1, 356" | 6 x4 x /s NEVADA DEPARTMENT OF TRANSPORTATION
101'-110" 3'-6" 7 x 4 x % 36" 7 x4 x%
T1=120"] 36" | 7 x 4 x 9 6" | B x 4 x % S x3x% OVERHEAD SIGNS
121-132"| 3'—6" | 8 x 4 x Ja 36" | 8 x4 x 74 3x3x /2 TWO POST
133'=145] 3'-6" [ 8 x 4 x ¥4 3-6" | 8 x4 x I 3 x3 x s

STRUCTURAL FRAME MEMBERS

Signed Original On File | T-36.1.5 (627)
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3" For 5" Chord
4" For AlOthers

Vertical £ ,_‘ YA

DETAIL 1
Ds ! Diagonal £
i Chord £
“‘
DETAIL 3
Chord £

Wind Bracing
Strut

Angle

Chord £

Diagonal £

DETAL 4

DETAIL 5

3" For 5"
For Al Others

NRERRIDZa]

1

Chord £

Optional Bockmg
Plate 11/"x /3"

WELDED CHORD SPLICE

DETALL 2

e

Vertical £

3" For 5" Chord Angle
4" For AllOthers

Removable Sign Panel
Frame - See

Sign_Panel Frames"

Sht 736.1.8

Chord £

Diagonal £
Vertical £

Mounting

Internal Diagonals At
Truss Verticals Only

Vertical £

W12 Spacer Block —]

DETALL 6

Note:

1. Prepare Edges By Beveling to Angle Shown.

2. Weld to 100% FullPenetration.
3. Grind Flush With Base Metal.

Clip Angle

"Removable

jr(% N Bracing

Upper Chord Z's

Upper Chord
Wind Bracing

Long Leg Of Chord Z's

1

VA 3 x 3 x %
p—-Two Post Signs
3/4>< Vax s

Typ Single Post Signs

Lower Chord

\7\—/4‘7—<T)/P~

Crosstie At Truss
Vertical Z's & Truss

\ Diagonal £'s
Vertical £

Long Leg of
Chord Z£'s

iy

\
TYPICAL SECTION

Note:

Diagonal Z's in Plane of Tru
Not Shown. Bracing Shown |
At All Vertical £'s Of Truss.

Chord £

Splice Plates Same

Width As Frame ALegsx

High Strength Bolts

J-J

ss,
s

Chord £

L”Tf(;f:ewgeplzpsi&z?\ﬂ@; |
A ;
Filler Plate
137) o
v
a
Chord Zt+!/4"
SECTION T-T

SPLICE NOTES:

SPECIFICATIONS:
THE BOLTED SPLICE SHALL CONFORM TO CURRENT "SPECIFICATIONS FOR
STRUCTURAL JOINTS USING ASTM A325 BOLTS".

LOCATION OF SPLICES:

THE SPLICE SHALL BE LOCATED SO AS NOT TO INTERFERE WITH
MOUNTING THE WALKWAY BRACKETS OR THE CLIP ANGLES FOR THE
REMOVABLE SIGN PANEL FRAME. THE WIND BRACING IN THE AREA OF
THE BOLTED CHORD SPLICE SHALL BE BOLTED TO THE CHORD ANGLES
WITH A %" UNFINISHED BOLT, WITH HEX HEAD AND NUT, 2 CUT WASHERS
AND LOCK WASHER.

BOLTS:

THE A325 BOLTS SHALL BE HIGH STRENGTH WITH AN INTERFERENCE TYPE
BODY AND TORQUED TO THE REQUIRED AMOUNT AS STATED IN THE ABOVE
SPECIFICATIONS.

FILLER PLATE:

THE PLATES WELDED TO THE ANGLE LEGS ON THE INSIDE SHALL BE
WELDED BEFORE PUNCHING THE BOLT HOLES. THEY SHALL BE THE SAME
LENGTH AS THE COVER PLATES. THE PLATES ARE NOT NECESSARY

ON THE SINGLE POST SIGNS IF THE SPLICE IS LOCATED OVER 1/3 OF THE
CANTILEVER LENGTH FROM THE POST ALTERNATIVE SPLICE DETALS MAY
BE USED IF APPROVED BY THE ENGINEER.

Splice Plates Upper Chord £

|"'T

++/+++‘+++++‘* é

16 Bolts — Total per Splice 4(
Vertical £
D\agona\x /
Brace
‘* + +‘+ + *‘*
£+ |+ +

Lower Chord Z's

OPTIONAL
BOLTED CHORD SPLICE

BOLTED CHORD SPLICE
Chord £ Nominal
(neh.) Bolt Diam.
. (Inch.)
TWO POST SIGNS
5x3Y/2x Y 7
6x4x /o Y
7x4x Y 1 NEVADA DEPARTMENT OF TRANSPORTATION
8x4x%p 1/
SINGLE POST SIGNS OVERHEAD S|GNS
5x3xYe | 7 STRUCTURAL FRAME DETAILS

Signed Original On File [ T-36.1.6 (627)
CHEEF_BRIDGE ENGINEER |20 07/ 06|20 /03]
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/See T-36.1.2 For Cap Plate Dimensions

Frame Width

Photoelectric

ControlUnit \F

Less Thickness of Chord

‘ Angles, and Fillets.

Plate Length

p_gn
At Post
Without Cantilever

ened Contoured Washers to Be 3"x3"x¥g' Min.

For Details See
A<—l "Bolt Access Hole"
{»—7&1 S S N NS S =
\j‘\ i AT
2 A
7 [ @x : N
e I
| no, ~/ W |
[ I // . \“\‘ 1
v, I S e
4 [T \\\JJ el f
W o High Strength
L[ NS LT Bolts (Totdle)
[ 3 (See Table—VIlIFor Size)
| Dx L 1
i g i
= EPP S A
Drill Thru Outer Collar and Post Wall
A et For Bolts. Provide Hardened Contoured
Washers Under Bolt Head and Nut. Hard—
PLAN Grind Face to Fit.
gt
| Va
,,,,,,,,, == —
AN
SO

Y/>" Gusset Plate (4 Req'd)

Cap Plate

Top Chord
Angle

/2" Collgr 1.D.=
Pipe O. Dg V"

SECTION K-K

WITH PHOTOELECTRIC CONTROL UNIT

WITHOUT PHOTOELECTRIC CONTROL UNIT

UPPER CHORD CONNECTION TO POST

TWO POST TYPE

16"

At Post J

Without Cantilever [

Clamp Plate 6 x 1>

Cap Plate

3l/," Std. Pipe 24" Long
Grade

"A" Permitted

2" Dia. Hole

SECTION K-K

i
|
: [ Bottom ChordZ

WhereGusset Interferes
With Bolt, Cut to Clear

54" Collar. Make 1.D.
For Slip Fit Over Pipe

ELEVATION
UPPER JUNCTURE CONNECTION

Cop Plate Width +4"

SINGLE POST TYPE

Bevellnner Edge
of Collar ¥%sx 45°

SECTION A-A

——
5-41 . A
””” — (
( [
< TABLE VIL
Bl o i ﬁ Post | Bolt
= ‘ Type | Size
i { e | S5
= V4 = = -+ == N\__ Drill Thru Juncture & Post Plates 111 1" “
T For H.S. Bolts, Size as Specified AREDAD
q v in Table VII. Provide 2 Cut Washers, v T,
Lock Washer, & Nut
g O p =\ O ° sher & T A
{ A | VIT[ 14"
B-<J Cut or Bore Thru Juncture
Lower Juncture Plate Same Plate For Post. Hole Diameter
Thickness as Corresponding = Post 0.D. +1" Maox.
Cap Plate PLAN

Plate

Lower Juncture

i ‘/{—f()\omp Plate 6x'/2

|
\ |
i || |—24xaxse
Va 4"Max Slot 1'x%" For
) Y/>" Dia. High Strength
Zero Clearance Y ! Steel Bolts
When Erected \ L
L\
01 [¢]
o ol
- [ (
/2" H.S. Bolts | o i
Opfional Pipe Dia.+V2

LOWER CHORD CONNECTION TO POST

TWO POST TYPE

7" Dia.

SECTION L-L

NOTES: (SINGLE POST TYPE)

Bolt Circle

N

Drill& Tap Thru Cap Plate For /4"
Round Head Brass Machine Screw
1" Long (4 Holes—Equal Spacing)

w

ha

WASHERS.

Photoelectric
[ Control Unit

. DRILLED HOLES FOR UNFINISHED BOLTS SHALL NOT
EXCEED NOMINAL BOLT DIAMETER BY MORE THAN Yg".

. ALL BOLTS, NUTS AND WASHERS SHALL BE GALVANIZED.

IN ALL CASES, SIGN FRAME SHALL BE SUPPORTED AT
TOP OF POST. BEARING SURFACE AT TOP OF POST SHALL
BE FINISHED TRUE.

AT LOWER JUNCTURE CONNECTION, SHIMS SHALL BE USED
WHERE ANY¥ CLEARANCE EXISTS BETWEEN BOTTOM OF FRAME
AND POST P PRIOR TO TIGHTENING OF BOLTS IN LOWER
CONNECTION. SHIMS MAY BE GALVANIZED STEEL CUT

I

I
‘ ‘ |
\é | | | qf = | Post Plate Some Size &
! | R IVAL Gusset Plates 5 Thickness as Lower Juncture
‘ L + Rered ‘ RGeS fe PR,
ll |
Yt SECTION B-B
ELEVATION

LOWER JUNCTURE CONNECTION

SINGLE POST TYPE

Post Plate

' Cover 8" Dia.

Plate Cover Plate 3/ " Std. Pipe

\ " long. Grade
P\O e “A” Permitted
VA /)
6" Dia. ‘/“ Neoprene
ﬁ“ Handhole G?]sket Cemented To
C Plat
EL.. Gnamfer  Cover Plote  SECTION
WITH PHOTOELECTRIC CONTROL UNIT
SECTION

WITHOUT PHOTOELECTRIC CONTROL UNIT

BOLT ACCESS HOLE

SINGLE POST TYPE

NEVADA DEPARTMENT OF TRANSPORTATION

OVERHEAD SIGNS
FRAME JUNCTURE DETAILS

Signed Original On File | T-36.1.7 (627)

GHIEF_BRIDGE ENGINEER | 00" 107 /g6 [ Vo oN o




GL-1

FRAME NOTES: Table A L[y e Head Bolt Table B

Frames for Signs Greater than 20'in Length Sign | Left | Right Flat Washers. Panel No. of
Shallbe Fabricated In Two Sections With Left Length|Section|Section — - Depth Slots Note:
Section A Multiple of 4'in Length. See Table A. 20" 12! 10" 70" 3 ’
Sections Shall be Hoisted Into Place Individually and o4 10 10 | 80" & 90" | 4 Panel Mounting Holes Not Sh‘own.
Bolted Together As Per Detail11 Prior to Tightening 26" 12 14 | | 007 & 110" | 5 Panellengths Available in 2'Increments.
of Mounting Clip Bolts. - - - 0" 6
Bolting Two Sections Together and Hoisting 28‘ 16‘ 12‘ CoTi Frame Riaht Frome
Simultaneously Will Not be Permitted. ég 12‘ lg ert Frame Right Frame Panel Frame Length
34 16’ 18" — = . . . orat
8} 4 ST's © 4 2'or4
) Sign Length 36 20! 16 T\/@ o
T : - 38 20" 18 = ol s4n MOetai :
eft Section _,_ Right _| o T T3l % <. Detail 9, etail 10
) F —
Section | P4 L] oo
~ ‘ X ‘ | &) T o /l
: R - -5 ol G 39
Q@ i - O —
2o Lo Maintai o o2
3 1 "' " %-110" And 120" Sign Panel Frames Wil SO.‘C g“” N 5E
sz \\} - ?roject‘ Al_)Hc’)'ve Tge TopT(h)ho_rrd O&The Qlaaroe o | 02 o
o - russ. In €S€ ases, € op ps + < -
g? C De:th‘W : ShallBe Bolted To Vertical Frame Members. . + UQ;S / £
Qo [ SEE SHEET T-36.1.8.1 11/ i ;
™~ AN - ux{,,\zr‘j ZNAN] @ Std. Gage Bar 1V, 3/ST 3 x 625 L Frame Z's
| Mounting Clip £' % Porje\% ar 17/2x 78 3x 3 x Y
[Clip_Ang! t5 Ogm ;wmg ves g“”‘“”g Matched Slots In End Z's
i ngles at 5'—6" Max. oles For Number Req'd
e See Table B TYPICAL REMOVABLE FRAME
REMOVABLE FRAME e 2
. DETAIL 11
GREATER THAN 20 .
I
|
Sign Panel . ;
Frame Width Mounting Holes (1/2") I o .
- i - [ o1t NOTES:
A, — Spaces At 10" Centers_, A rame | | oo
‘ ‘ Width 1. FRAMES SHALL BE ALL-WELDED CONSTRUCTION.
5| &
N A A 7 : b 2.," PANEL MOUNTING HOLES SHALL BE DRILLED BY TEMPLATE.
; T DT ; & 61| & | o SIGN PANEL MAY BE CONSIDERED A TEMPLATE.
> ia. Holes
| (Typ) WP»>7|7€/ i DETAIL 12 3.DRILLED AND TAPPED HOLES (1/4" -20 N.C) MAY BE USED WHERE
A I 6 * A INTERFERENCE DUE TO WELDS OR STRUCTURAL MEMBERS IS ENCOUNTERED.
‘L : ) : J NOTES: ‘(/5) ge? vb‘eoﬁ 50‘2 Nut, 4.ST 3x6.25 FACES SHALL BE FLUSH WITH FACES OF FRAME ANGLES.
- a asners,
I S G 1. Frome Z's ShallBe 3'x3"x %" ASTM-A36. (2) Lockwashers 5. MOUNTING CLIP ANGLES SHALL BE LOCATED SUCH AS TO ALLOW THE TOP
See Detall 12 2. /2" PanelMounting Holes ShallBe Driled With Templates. 2t Y AND BOTTOM FRAME ANGLES OF THE REMOVABLE SIGN PANEL FRAME TO
3. %" Holes For Mounting Sign May Be Slotted 1" 174 7a LIE ON A STRAIGHT HORIZONTAL LINE.
ELE\/AT‘ON 4. Mount Exit Frame At Right Edge of Removable Frame
So Front Faces Are Flush. 6. HOLES FOR MOUNTING REMOVABLE SICN PANEL FRAME MAY BE SLOTTED
1" MAXIMUM PARALLEL TO THE AXIS OF THE SIGN.
[
By F | F . F B Frame Mounting Holes (9/16") | 7.ST 3x6.25 MAY BE CRIMPED AT ENDS TO JOIN FRAME ANGLES.
[~ [ [ [ Frome : FILLET WELD ALL AROUND.
fffffffffffffffffffffffff At ¢ D E | F “
[[oo ° X2 oo ] Width = | 8. FRAMES SHALL BE 2'MINIMUM AND 4' MAXIMUM.
e | o] o | ¢ 2 e ;
\‘%E” Diameter S R
Mounting /2" Hex Head B Removable
& (2) Lockwashers oo | Frome
SECTION A-A 1 a ! 17
Face of . ‘
N 2 3x2Yox%
TYPICAL EXIT PANEL FRAMES Sign Panel
S (Top & Bottom) ( ,
J !
| 14
4! § | ( | . )
N ‘
3 N 2
\10/4 2 o _10% Shim Between mee\: Eﬁ})tr%m |
" in £ i -
W L 12 ‘ a & Clip as Requ\red: ) Mermber 4} S
2\/2“:1 r& 1/ ] 2 AT H L
| (Rear View)
T T F TF T T AT T F T F T % T
. } Frame Z's DETAIL 10
& ¥ x . T
H il ] 5 = :
I | |2 }_w_{
o 1 \ HE ‘ DETAL 9
Wl ™ Frame Zs ——{4| o
k W”X“f’\.[ ) 2|5 S & l TYPICAL JOINT DETAILS
I + | InNZ L7 ****é?****/
HH -+ = . N
1 [ 3" Min, :
! 4 | 1=9™ Max" ! 7NOTE . § NEVADA DEPARTMENT OF TRANSPORTATION
e _+ _+_ _+ W _+__+_ +_ _ \ e 3 | 110" And 120" Sign PanelFrames Will
\ = ! Project Above The Top Chord Of The
Note: AllHoles !/2'" Dia. N e e Truss. In These Cases, The Top Clips OVERHEAD SIGNS
NS , S T-<—, L ShallBe Bolted To Vertical Frame REMOVABLE
TYPICAL 4' FRAME = TYPICAL 2'FRAME T Members.
SEE SHEET T-36.1.8.1 SIGN PANEL FRAMES
MOUNTING HOLE SPACING FOR SIGN PANEL & FRAME FRAME MOUNTING DETAILS :
Signed Original On File | T-36.1.8 (627)
CHIEF_BRIDGE_ENGINEER |20 ™% /66" 0o




9/-1

Frame £ 3" x 3" x Yg"
,,,,,,,,,,, [ — /\ L
: X X L X X : Frame £ 3" x 3" x 3" B
! [ H [ ! / (Top & Bottom)
C : cC D ! D : 3 .
i H Clp Angle i ) | L—WT 3 x6 X
: H 35" x 3" x R x4 : Sign Pone\\\J 5
| " | : :9
: | H | | : I | Clip Angle
,,,,,,, e e e ! / Ik x S x4
¥ E i § » ot %" x ar ! 7
Lo N S mocu;{gAnxg\eA \\\¢
: g o5 Chor : 1 N Top
| sT3x6—"] Il fop frere 2 | ! @L Angle
| i | N3t 1y
I (R L ua 4 |
.
AL;/AQ-‘ 3/8” :8
e
1" Hex Head Bolt, Nut !
Flat And Lock Wash
a n OC| ashers \L
Top Chord £ 3" x 3" x %J@l
Mounting Clip
B Bottom
%" Hole In %" Plate & © L, Chord
é\ot %" x /‘8/4” in Clip Angle
7777777777777777777777777777777777 Vzz—mn
‘r,,,,}, __ ] 1 A\ "__ __; _____ 1
ey T Ry
[ x| | I NI
> = >
- ‘ T SECTION B-B ELEVATION VIEW
3 A %" Plate 3 W | A" Plate
4" —L—j STEEL REMOVABLE SIGN PANEL FRAMES
SECTION C-C SECTION D-D
ALTERNATIVE CONNECTIONS AT TOP CHORD
NOTES: NEVADA DEPARTMENT OF TRANSPORTATION
1. FOR STEEL REMOVABLE SIGN PANEL FRAME DETAILS, SEE STANDARD PLAN T-36.1.8. OVERHEAD SIGNS
2. MINIMUM FILLET WELD IS /4" FOR CLIP ANGLES WELDED TO CHORD MEMBER OF TRUSS. REMOVABLE
3. MAXIMUM SPACING OF BOTTOM CLIP ANGLE IS 5'-6'". SIGN PANEL FRAMES
4. TOP CLIP REQUIRED FOR EACH VERTICAL MEMBER OR REMOVABLE SIGN PANEL FRAME. 110' AND 120" SIGN PANELS
Signed Original On File [ T-36.1.8.1 (627)
CHIEF_BRIDGE ENGINEER |00 100y o REVEIOY ]
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Removable

Sign Panel | Varies ,
gqgmmdew(dSepe‘on ’_A 6 Sign Struts shown T Q Post
= Existin
173618 ‘ EXIT XX Chord
1. SIGN STRUTS SHALL BE INSTALLED ALONG EACH OF THE REMOVABLE SIGN FRAMES VERTICAL MEMBERS. ALL NEW ANGLES AND W-SHAPES SHALL f 771l 7/ T i IAmmi
CONFORM TO ASTM A=36. SIGN STRUTS MAY BE CUT TO LENGTH ON SITE. SIGN STRUTS, MOUNTING CLIPS AND ALL MOUNTING HARDWARE SHALL | | | | | | |
BE HOT DIP GALVANIZED AFTER FABRICATION. TOUCH UP ALL FIELD CUTS WITH A ZINC RICH PAINT. : ! /| 72 : |
L (7 ) /At
2. SIGN_ PANEL MAY BE ADJUSTED HORIZONTALLY TO AVOID EXISTING MOUNTING BRACKETS. IF EXISTING MOUNTING BRACKETS NEED TO BE SN/ ! W/ | ! | [
REMOVED USE CARE DURING CUTTING OPERATION. DO NOT GOUGE EXISTING CORD ANGLES, GRIND WELD AREAS SMOOTH, TOUCH UP GRIND 9w/ |/ 1/ | | | !
AREA WITH A ZINC RICH PAINT. yF | m | | !
= T | [
3. DISCARD ALL EXISTING V" BOLTS, NUTS AND WASHERS. R T e B S
Ve : T e T
4. ALL HOLES TO BE %" IN DIAVMETER UNLESS OTHERWISE NOTED. ALL NEW BOLTS SHALL BE A %" DIA. HEX BOLT HEAD WITH NUT, FLAT WASHER Existing -
AND LOCKING WASHER. ALL BOLTS TO BE GALVANIZED PER ASTM A1S3. x Sign Struts igg‘ee’ Chord
5. THE COST OF REMOVING EXISTING PANEL, MANUFACTURING SIGN STRUTS, MOUNTING BRACKETS, MOUNTING HARDWARE, REINSTALLATION OF THE |
EXISTING AND/OR NEW SIGN PANEL AND ANY OTHER RELATED WORK IN'RELOCATING THE EXISTING SIGN PANEL SHALL BE INCLUDED IN THE BID
ITEM 627 0022 "PERMANENT OVERHEAD SIGN PANEL, RECONSTRUCT", EACH.
6. REMOVE EXISTING LIGHT FIXTURES. TO BE PAD FOR UNDER BID ITEM_ 202 0318 "REMOVE LIGHTING FIXTURE", EACH. ANY ADDITIONAL
CONDUIT AND/OR CONDUCTOR NEEDED TO INSTALL LIGHT FIXTURES, TO BE PAID FOR UNDER BID ITEM 623 0144 "SODIUM VAPOR LUMINARE,
150 WATT", EACH.
7.INSTALL NEW 150 WATT HIGH PRESSURE SODIUM VAPOR SIGN LIGHTING FIXTURES, USE HOLOPHANE "PANLI5AHP%24DG" OR AN APPROVED EQUAL.
ITEM INCLUDES COST OF ANY ADDITIONAL CONDUIT AND/OR CONDUCTOR NEEDED TO INSTALL LIGHT FIXTURES, TO BE PAD FOR UNDER BID ITEM
623 0144 "SODIUM VAPOR LUMINAIRE, 150 WATT', EACH.
8. WALKWAY GRATING AND SAFETY RAILING TO BE REMOVED IF LUMINARE RETRIEVAL SYSTEM IS TO BE INSTALLED.
— Vil
e [
(NN RN M
PROCEDURE: e
) FIELD MEASURE EXISTING SIGN H = HEIGHT.
2) CUT W_6"x %" TO LENGTH NEEDED, GENERALLY (H + 1—4").
3) REMOVE EXISTING SIGN PANEL. DISCARD EXISTING /" BOLTS. Existing 1Wpn .
4) INSTALL NEW SIGN STRUTS AND MOUNTING BRACKETS. Sign Panel H/Mou”mg Bracket ELEVATION
5) REINSTALL EXISTING SIGN PANEL. ——
6) REMOVE AND DISCARD EXISTING SIGN LIGHTING FIXTURE WHEN NOTED. = N
7) INSTALL NEW SIGN LIGHTING FIXTURES AND LUMINARE RETRIEVAL } g N
SYSTEM AS NOTED IN PLANS. ‘ ! | ‘
I
| I n
Existing -
. Vror{je‘ : :
ertcal{
& Member | ™ ! !
z | |
~ I I
o I I
5| 3 | ‘ ) :
oy T3 |
gl '8 : :
° 5o | | Chord '
o o) | | Angle Sign Strut
w— i . ) W76 x 12
For Spacing Of Lighting Fixtures, 2 ] ! i 3" 2V5"x %"
o RS g P den o ! ; ; Mounting Remove
Light Sheet T-30.1.16.1 ° | | | 29 e
Fixture + B ! ! 5
: : %"
Safety Railin B 1 ‘ | Dia. Hole
raised position E P I g\r%tciknet 2!
I I E i t I " "
gy bl e Yo' x 1 4
X T Chord
58 || o Zngle -
25 | ;% e = Existing
=20 i Lower SECTION B-B
& S| i s
O 2L ) 4
For Fixture Mountin = \ IR \ S )
"Overhead Sign Walkway % % ; ; = | W%
Details No. 1",
Sheet No. T-36.1.9 1
— i
Existing Walkway Assemb\y/ NEVADA DEPARTMENT OF TRANSPORTATION
WALKWAY ASSEMBLY AND SIGN STRUT OVERHEAD SIGNS
SECTION A-A SIGN EXTENSION BRACKET

RETROFIT METHOD A

Signed Original On File [T-36.1.8.2 (627)
CHIEF_BRIDGE_ENGINEER _ [°% "% /00 ">,/ 00|
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NOTES:

1.

~ o

0

ENSURE VERTICAL CLEARANCE TO MOUNTING HARDWARE IS NOT LESS THAN VERTICAL CLEARANCE TO BRIDGE SOFFIT.

2. DISCARD ALL EXISTING BOLTS, NUTS, AND WASHERS.

3. USE ALL NEW BOLTS, FLAT AND LOCKING WASHERS, AND NUTS.

4.

5. COST OF REMOVING EXISTING LIGHT FIXTURE MOUNTING CHANNEL (NEW IF REQUIRED) AND REINSTALLING IT SHALL

ALL BOLTS TO BE GALVANIZED PER ASTM A153.

BE INCLUDED IN THE COST OF THE NEW LIGHT FIXTURE (NO ADDITIONAL PAYMENT)
REMOVE EXISTING LIGHT FIXTURES. TO BE PAD FOR UNDER BID ITEM 202 0318 "REMOVE LIGHTING FIXTURE", EACH.

LINSTALL NEW 150 WATT HIGH PRESSURE SODIUM VAPOR SIGN LIGHTING FIXTURES. ITEM INCLUDES COST OF ANY

ADDITIONAL CONDUIT AND/OR CONDUCTOR NEEDED TQO INSTALL LIGHT FIXTURES. TO BE PAID FOR UNDER BID ITEM
623 0144 "SODIUM VAPOR LUMINAIRE, 150 WATT", EACH.

ON STRUCTURES WITH EXISTING HIGH PRESSURE SODIUM VAPOR LUMINAIRES, REMOVE AND RESET LIGHTS AS SHOWN,
ALL_WORK ASSOCIATED WITH REMOVING AND RESETTING LUMINAIRES \NCLUD\NG ANY NEW CONDUIT OR CONDUCTOR SHALL
BE PAD FOR UNDER BID ITEM 623 0840, "REMOVE AND RESET LUMINARE", EACH.

Existing Sign
(Do Not Disturb)\ ‘

of
New Light
L) Fixture ™ g

77Esttmg Fixture — -
Moumtm Channel
to be Removed

ond Reset)
\ |
See Standard Plans Sheet No. Fixture !
T-30.1.16.1 for Sign Mounting Detail Mounting Channel
For Spacing Of Lighting Fixtures,
See Table Of Spacing
"Sign Lighting Fixtures" EX‘SUV‘Q
Sheet T-30.1.16.1 Sign
Pdnel
Light
ig i =
Mounting
Fixture Bracket
O
O

For Fixture Mounting See
"Overhead Sign Walkway
Details No. 1",

Sheet No. T-3%6.1.9

METHOD B
TYPICAL BRIDGE MOUNTED SIGN

NEVADA DEPARTMENT OF TRANSPORTATION

OVERHEAD SIGNS
SIGN EXTENSION BRACKET
RETROFIT METHOD B

Signed Original On File [7-36.1.8.3 (627)
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Paneland Removable Frame

I
i
Face of Lower :
Chord Angle 1
i
-
|
3 5 = Gutter
w T m : ] b .
1 K K il AT See Detail12
_ - [ Y
aH
Walkway
Grating
- (See Notes)
N
of ™
|
~ o i o el
— 1 1 1 Hinged
= Safety
— D D (=] i
gHinge Ppug T Provide Slots for Possible
Future Lighting o
) =S i i
=il t
Spacing May Be Varied to Utilize a Minimum

3
j\_u/
See Detail13

¢Walkway Bracket

e

Drill /"' Hole and Provide 34" Dia.
Bolt, Beveled Washer, Lock Washer,
and Square Head Nut.

11 € 3

t+—Cross Bars @ 4" C.C.
]

S~
="
16 Gage oo Crossbar
Saddle Anchor-
£ E ‘ @'{7 { Bearing Bar
\ — | me A
N
DETALL 12

\— Light Fixtures —/

V‘“_'\—See Detail 14

not Shown
for Clarity

WALKWAY PLAN

— "

Mounting Channels

GFixture

—7
6/5"
— )
—

ﬂ%'f 1/g" Max. Cl.

1 ( 1

‘J/ ¢Walkway Bracket:
1 C

,7®\77 —
T
DETAIL 13

TYPICAL CONNECTION

I

DETAIL 14

CONNECTION AT SPLICE

NOTES:

. WELDED-TYPE GRATING SHALL HAVE 1/4"x!/g" BEARING BARS @ 13g"

SEE DETALL 12.
BE EQUAL
CLIPS MAY BE SUBMITTED FOR APPROVAL.

IF MECHANICAL LOCK GRATING IS USED IT SHALL

N

. FOR SPACING OF LIGHTING FIXTURES SEE TABLE OF SPACINGS ON
"SIGN LIGHTING FIXTURES" SHEET T-30.1.716.1.

o

WALKWAY GRATING AND LIGHT FIXTURE MOUNTING CHANNELS TO BE
CONTINUOUS (NO SPLICES) OVER AS MANY WALKWAY BRACKETS AS
PRACTICABLE CONSISTENT WITH FABRICATION, EASE OF HANDLING
AND ASSEMBLING. SEE CONTRACT PLANS TO DETERMINE IF WALKWAY
GRATING AND SAFETY RAILING IS REQUIRED.

4. BOLTS, NUTS, WASHERS, ETC. TO BE GALVANIZED.

! Number of Brackets. Maximum
‘ ¢ Walkway Brackets = 5'-6".

Spacing ¢ to

¢Walkway Bracket

%" Dia.Hole in Channel

Ve "x¥a" Slot in Walkway
Bracket — 4 Required

See Detail A

Sheet T*SGAH\’)\ 32

3" or 15%"

AN Light Fixture (Bottom)

Clamping Nut

Fixture Mounting Channel
1%"'x 1%''x 0.1046" or
1%"x 1%"x 0.1046" Continuous —

|

SECTION

CENTERS WITH /4" DIAMETER (OR EQUAL) CROSS BARS @ 4" CENTERS,

IN STRENGTH TO THE WELDED-TYPE. ALTERNATE HOLD DOWN

Slot Channel

3" x 1" Long Round Head Machine
Screw, Hex Nut, Flat Washer,
Beveled Washer & Lock Washer

V-V

NEVADA DEPARTMENT OF TRANSPORTATION

OVERHEAD SIGNS
WALKWAY DETAILS NO.1

Signed Original On File | T-36.1.9 (627)

CHIEF_BRIDGE_ENGINEER >0 "251/05] "> o/0:
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%" ¢ Hex Head Bolt

% Tuvtv PLOV\?SLW ) 1/5" Ye" ‘%%x ‘i/w S\%t Pekrnz'\tted
a asher,1 Lock ™ n Walkwa racke i . Post
Washer & 1Beveled 227% 2% Vy" 4 Foce OF Sign —— End Of Sign Frame & ¢ End Post ¢ SPOHN
Washer ; s T o And Sign Panel . ’//‘ , ‘
okl St DrilHole To Match Sign ! ﬁ RC ! 3/2’_R S| Slope
ope
Y E Panel Mounting Hole : Closed Slope_ r 4_‘ —~=>ope ——
. End Open
¥, 16 Goge Splash Plote Inserted - J \ fiy End
Between Sign Panel And Sign X i . ¢ st Interior .
PanelFrame. Length To Be N | ¢ st Exterior Bracket Adi ¢ ¢ 1st Exterior
Length Of Sign Panel. : Bracket Lt. & Rt. racet Adlocen Bracket Lt. & Rt.
45 \ “@f’i To Post Lt.& Rt.
S 4 x 77 N ) SINGLE SIGN POST SIGN BRIDGE
SAFETY ANGLE DETALS GUTTER DETAILS
NOTE: On Structure Mounted Signs Replace Gutter With NOTE: .
a AQ:JX 2"'x !/3" Positioned With Gage L“‘”e‘?: 1. Gutter Sections to be Made in Convenient Lengths z,
Line 7" From Mounting Bracket £5"x 3 V3 and Welded or Brazed Together in the Field. k=
2. 0n Sign Bridges Where Panels Face Two Directions,
End Gutters 1"t Past Edge of Panels Nearest to gfﬁ%‘;{,éifi&bﬂ
¢ Span. ¢ FrumeN
Chord - -
Angle 3" Hex Head Bolt, Nut, !
O =~ [bck Washer, Flat Washer,
& Beveled Washer
2" x 6" x 0.1046" Gutter
Beveled Yo 0.1046" x 1" Hold Down 1/2" \ 6" 3"
Wosher/ AG ¢ Hole i | 2
2 3. For %" Bolt Strap @ Each Bracket —[= 1
Ya Vs 2”\{ M= * A v N L}
ﬁ:ﬁiﬁ = \ H Ys" Shim |
\ Z ‘ = | Gely -
" y y ‘ Regquired
< 1\/2H X \/4\\ 3 “.J 7 2\\ 2 4\\
—] Stiffener 7 \ '
- Plate A
Fs N I I ; | SECTION A-A
W 12 x 19 Shim As Necessary To Provide Slope Gutter Not 1
As Shown in Gutter Details. Shown Gutter Not
@ No Shims Necessary If Camber Is \ /Shown
Adequate To Prevent Ponding In
Gutter After Erection. N N
T——S 4 x77 TYPICAL GUTTER SECTION 1 l 1 l
—~— Ecce chh 5 T~ T 1T 1 T 1T 1
ower or:
~
FOR DOUBLE-FACED SIGN FRAMES
—Safety Railln
SECTION B-B = Raised Position 1
[
[
| | Sign Panel Frame
l Mounting Clip Angle
Lower Chord
" Members
Light Fixture Y, —Beveled Washer
4'=10" — ?/‘a“td)v}jexh HeoLd Bko%v& hNut. w/
o8 v 7V2" 7" 2' Walkway Grating QR yanheTy Lock Washer,
Eofjﬂonwgf Si‘fetty‘ U Total8 Per Spacer Block.
ailing, When Not In se\
Tt - it --a [ T—stiffener Plate
e Gutt
5 ! Qoo S~
J —t— W12 x 19 Spacer Block
= % L
For Fixture Mounting o )
Details See Standard S 4 x 7.7 ?6“‘? Hole For = 7/" 2%, |___B
T-36.1.9 "Walkway %" ¢ Bolt NEVADA DEPARTMENT OF TRANSPORTATION
Details"
WALKWAY ASSEMBLY OVERGEAD SIGNS

WALKWAY DETAILS NO. 2

NOTE: See Contract Plans to determine if fixed lighting, safety rail
and walkway grating or luminaire retrieval system is required.

Signed Original On File | T-36.1.10 (627)
CHIEF_BRIDGE_ENGINEER [0 1=%7/06 =V 0% /04
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o M
=N
[
&
L=
e
T I |

Paneland Removable Frame

0

50"

2'-6" Max.

0
[

Gutter

Luminaire Retrieval System -
See Manufacturer Shop Drawings

Light Fixture

Spacing May Be Varied to Utilize a T
Minimum  Number of Brackets. ‘ e
Maximum Spacing € to € = 5'-6" (Typ.) | A
1
S 4 x 7.7
PLAN

6'-0" Face of Sign to Center of Luminaire

| Sign PanelFrame

Lower Chord
# Members

Mounting Clip Angle

—0"
14—

€ s4x77

Right Edge of Turntable Should Align
With Right Edge of Shoulder

N

Gutter
— 1l

[~ Stiffener Plate

See Manufacturer Details for

Luminaire Retrieval System

/ N N £ |
S 4 x77 "¢ Hole For = 7'/" 2Y4"
%" ¢ Bolt
SECTION A-A

— W12 x 18 Spacer Block

NEVADA DEPARTMENT OF TRANSPORTATION

OVERHEAD SIGNS
LUMINARE RETRIEVAL

SYSTEM

MOUNTING DETAIL

Signed Original On File [T-36.1.10.1

CHIEF BRIDGE ENGINEER

I‘DOPT 1/08

(627)]
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¢ Bracket
| 1" Max.
|

¢ Bracket
r
I

5'-6" Max.

¢ Bracket
]
]
\
I

Z_qn

Top of V4"
Plate ™

\
L See Detail 15 1" Std. Pipe

™ |

= —i—\ )

\\ | See Detail 16

/2" Extra Strong Pipe
4 9 e 1/4" Extra Strong Pipe— |

1" Std. Pipe‘\ /

Two Post Hinge

5

I !
["_\ End Post Hinge jt‘\ Center Post Hinge 1L

DETAIL 15
ELEVATION
‘ ¢ Pipe Railing
Bar 5" x /4" x 8" Bar 5" x /s x 8" ¢ Hinge
AL IS N
CYTYY T T
h] [ GER
B —— T WEC - el s s e
T - I _
* } e e W ! Lk imd‘ Verﬁ(E:o(\jFrc%me
I k=: M‘ ‘ / S'\mggnePg;ve\Erogﬁe‘
AT
¢ Walkway Bracket Bar 15" x 14" x 24"
¢ Hinge \—Bar 114" x 15" x 2/4"
Pive Rail
¢ Pipe Railing pAL

PLAN VIEW

Bar 2" x %" x 4.

— TWO POST HINGE PLAN VIEW -

o
Bar 1!/4" x ¥" x 11/" (Tack welded

//\§to Bar 114" x 3" x 5"
/ Drill Assembly For /5" Dia.

Repair Link \

END POST HINGE

SECTION A-A

¢ Pipe Railing
| ¢ Hinge

! | 1/," Bolt & Brass Lock Nut
| Bar 3" x /4" x 4l/p"

™/ Bolts & Brass Lock Nuts.

. Bar 14" x 3" x 5" Kicket P Must
4 Rotate Freely Due to Its Own Weight.
Grind to Clear

3 Iy

¢ Walkway Bracket

sl
gs

Sk =
Rl

PLAN VIEW
ELEVATION
NOTES:

1. SPECIAL CARE SHALL BE TAKEN TO INSURE THAT THE COMPLETED HINGE AND LATCH ASSEMBLY WILL HOLD THE SAFETY
OF WOBBLE WHILE IN THE RAISED POSITION. MAXIMUM ALLOWABLE DISPLACEMENT FROM

" RALING IN'A STEADY MANNER, FREE
VERTICAL AT TOP OF RAILING WHEN LAT

!

Bar 1" x ¥4" x 2 /4"

— CENTER POST HINGE

CHED SHALL BE 1".

2. DETAILS FOR BOLTING HINGE BASE B TO WALKWAY BRACKET MAY BE SUBMITTED FOR APPROVAL.

3. ALTERNATIVE DETAILS APPROVED BY THE ENGINEER MAY BE SUBSTITUTED FOR THE SAFETY CHAIN CONNECTIONS SHOWN.

Ye'" Galv. Steel Coil Chain.
Approx. 12 Links Per Foot.
Length = 4'—6"

1/>" Dia. Drain Holes As
Required On Sign Panel
Side of Safety Railing

o~

Note:
Alternative Vemﬁngb Methods May Be
Used If Approved by The Engineer.

DETAIL 16

/4" Eye Bolt With 1/"

Welded Shank. Provide

Hex. Nut, 2 Flat Washers

& Lock Washer. 1 Eye Bolt, 2/t

Welded Shank. Provide

‘/2” Hex Nut, 2 Flat Washers
& Lock Washers.

Repair Link
SECTION
CHAIN ASSEMBLY

W-W

NEVADA DEPARTMENT OF TRANSPORTATION

OVERHEAD SIGNS
WALKWAY SAFETY RAILING
DETAILS

(627)
12/02

Signed Original On File | T-36.1.11
CHIEF BRIDGE ENGINEER  [\POFTED, oo
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/TO{O\M, See Table For Size

| ——SpiralReinforcement

TYPICAL BENT
No. 4 BAR -
DETA”_S 6" -, — — Axis of Sign

SECTION B-B

Base R Elev.
25" Min.
4'" Max. Mortar
Ground_Surface, Away. . .
i = Ground Surface Adjacent To Traffic
From To Traffic \ coé { See DetailC For Foundation in Backslope
: r N L
= - |o .
sl . 8 " "
o i‘o i“) o 1" Min., 68" Max.
al 8 o2
<l 9 5 B S B
2 s < Conduit, See Lighting Plan
ol S
e ol :1 | ™~ See "Anchorage Details"
3| o o~ Y on Sheet T-36.1.3
o ~lo =
L Qo ~| <&
! Yy © GE)E
o8y § g
g F oY o5 N
3 o =¥ Pedestal Vertical Reinforcement
o sl 36 See Table For Size
5 = Sl
I S
< [ ] = Permissible Const. Joint
o o %= " =
I
] I ) '
o =
=) £ .
S| 3 L A o A
3 N
™
#4 Spiral@ 6" Pitch —
(Length Varies) Pile Diameter

See Table

Vertical Reinforcement Equally
Spaced (See Table)

Ground Surface Adjacent To Traffic

SECTION A-A

STANDARD SPECIAL

(SEE NOTE 8) (SEE NOTE 8)
POST ANCHOR PEDESTAL REINFORCING PILE FOUNDATION PILE FOUNDATION
TYPE BOLTS SIZE STEEL VERTICAL| DIAMETER DEPTH DIAMETER DEPTH
Il 6 — 2" 2' 1" x 2' 10" 14 - #7 30" 14" - -
I} 6 = 2" 3' = 2" x 2' 10" 14 - #8 30" 14" - -
v 6 — 2" 3' —8" x 3'—4" 16— #8 36" 14" - -
i 10 - 2" |3 10" x 3'=7" 16 - #9 36" 17" - -
VI 10 - 2" |3"'-10" x 3'=7" 16 - #0 36" 18' 36' 21
Vil 12 = 2" [4'=3" x 3'-1" 16 - 36" 21 42" 26"
Vil 12 = 2" [4'-5" x 4' 1" 16 - 1 36" 25" 42" 26"
1-S 6 - 2" 2' -10" x 2' -10" 14 — #7 30" 14! - -
11-S 6 - 2" 3' 1" x 2' 10" 14 — #8 30" 16" - -
=S 6 — 2" 3' 4" x 2'—10" 14 - #0 30" 18" - -
V=S 8 - 2" 3' 6" x 3'—4" 16 - #0 36" 19' - -
V-S 8 - 2" 3' 9" x 3'—4" 16 - #1 36" 22 - -
VI=S 8 — 2" 4' 1" x 3' 4" 16— #1 36" 23 - -
ViI=S 8 — 24" |4 —5" x 3 -11" *24 — #1 36" 25 - -
V=S 8 — 26" ][5 0" x 4'—4" *24 — 42" 32! — —

* BUNDLED PARS @@

Slope Protection See Note 7

NOTES:

1

2
3.
4
5

Ground Surface Away From Traffic

FOR ANCHOR BOLT LAYOUT SEE POST SHEET T-36.1.3.

FOR BASE PLATE ELEVATION, SEE CONTRACT PLANS.

PEDESTAL SHALL BE CLASS A OR AA PCC. PILE CONCRETE CLASS D OR DA.

LONGER SIDE OF BASE PLATES AND PEDESTALS SHALL BE ORIENTED PERPENDICULAR TO THE SIGN AXIS.

PRIOR TO ERECTION OF THE POST, BACKFILL WHICH IS EQUIVALENT TO THE SURROUNDING MATERIAL
SHALL BE IN PLACE.

PEDESTAL SHALL BE FORMED 6" MINIMUM BELOW GROUND SURFACE. REMAINDER MAY BE PLACED AGAINST
UNDISTURBED MATERIAL.

SLOPE PROTECTION REQUIRED WHEN INDICATED ON THE CONTRACT PLANS.
AN ALLOWABLE SKIN RESISTANCE OF 500 PSF WAS USED IN THE DESIGN OF ALL PILES EXCEPT THOSE FOR

POST TYPES VI, VI, AND VIIl. THE ALLOWABLE SKIN RESISTANCE (PSF) FOR POST TYPES VI, VI,
AND VIIIARE AS FOLLOWS:

POST TYPE M Vil Vil
W/ STANDARD PILE 590 810 700
W/ SPECIAL PILE 500 490 490

GEOTECHNICAL ENGINEER WILL REVIEW SITE CONDITIONS AND DETERMINE IF "STANDARD'" OR "SPECIAL" PILES
ARE APPROPRIATE FOR POST TYPES VI, VII& VII. IF "SPECIAL" PILES ARE REQUIRED, THEY WILL BE
DESIGNATED AS SUCH ON THE CONTRACT PLANS. UNLESS "SPECIAL" PILES ARE SPECIFIED IN THE PLANS,
USE "STANDARD'" PILE DIAMETER AND FOUNDATION DEPTH.

it

/\/ NEVADA DEPARTMENT OF TRANSPORTATION
OVERHEAD SIGNS
DETAIL C ALTERNATE PILE FOUNDATION
Signed Original On File | T-36.1.12 (627)
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Mast Arm Detail A
OABD;j\"
0.4D— i
0.30—__
- Post
:; / os

77\; Base Plate Elevation
DOUBLE MAST ARM SERIES
TYPE C1

Post £ Mast Arm  Plate
|
o— — — —
ok
SECTION F-F
¢ Post
Lohe S guzng S| Com Plate Uy
A ——
m ] _* b
i ———
phn]

|
7l

Size, See Tob\ev—/ﬂ H-aJ
DETAIL A

Vertical Edge

of Mast Arm

¥ Dise
NI

Post £ — -

Arm Plate — | K \ A

AL

T

Size, See L
Table
AT

—H.S. Bolt See
Table For Size

H.S. Bolt See [
Table For Size

1!/5" Drain Hole In—f
Mast Arm Plate i
|

1" x /4" Backing Ring

Tack Weld

SECTION E-E

Detail B

Detail C

Detail D
Trussed Mast Arm

Post

TRUSSED MAST
TYPE

Mast Arm  Plate

SECTION G-G

¢ Post . .
| 1"+ Galvanizing Drain Holes

(2 Permitted @ Each End)

H.S. Bolt
/ See Table For Size
Gr - _+G

a
! N Short Side
T R - T - of T.S.

[T
] TN

H.S. Bolt

fSee Table For Size
Short Side
- of T.S.
ji
N

Typ! See Table For Size
¢ PanelPoint

H
DETAL B

Post 0.D. + Thickness
of 2 Post Angles

1

o

o
— s P 8 A

R
| A

] X
SECTION H-H

Bottom Connection Shown, Top Similar

ARM SERIES
C2

Vertical £

54" H.S. Bolt or

Diagonal £

DETAL C

Post ¢ Panel Spacin:

Ve " Fillet Weld
All Around (Typ.

WDiogono\ Z's
)

Bar 4 x '/ x 5"
Dimension Vertical

J<—|
ST 5x17.5x0'-4" or

Bar 4xl/;x0'-5" if
Chord Width is 6"

or

E S
/ I o
or c
=
<
E 3

See Table

{F L
|
J ! I T
=4 ess ‘ L I
/4" Plate 6" Typ. Mast Arm
—f}—e” 6" . .
Yo J Post £ Width + Mast Plate Thickness

4

NOTES:
1. FOR POST CONNECTION TO BASE PLATE SEE T-36.1.16.

2. FOR MAST ARM LENGTH AND MAST ARM TO SIGN PANEL
CONNECTIONS SEE T-36.1.14.

= Typical
DETAIL D SIGN DEPTH ARM MAX. PANEL VERTICAL DIAGONAL
INCHES CLEARANCE SPACING ANGLE ANGLE
D=40"-70" ' 4'-4" £2X2X/4 LIX2XV/s
D=80"-100" 3 6'—6" £3 1/2X2 V2XVak | £3 1/72X2 1/72XVs %
 Short Leg Outstanding
TRUSS FRAMING DATA
Photoelectric ControlUnit & 3—Prong, EEI-NEMA
Standard Twist Lock Plug Receptacle,
ot POST ANGLES
r ) POST| ANGLE X WELD
i SIZE
= : 6 | Z5X3XV5 | 174" a
= 0= 3/," Std. Pipe 2/ Long, 8 | coxax% | 2V | Vi
e . ;/Cr/gde A ‘F‘peermit/tzed, oo 10 47><4><5/§ 2\/2“ \/:
7 S ! 12| 28X4xXTs | 2Va" e
[jLD“Otl | ZexaxTs | 2/ | e
F/{\o/\e
MAST ARM PLATE
PHOTOELECTRIC CONTROL UNIT TWO ARMS | TRUSSED ARMS PLATE | HS. BOLT
TS 3X3X8.80 Iy Vo
TS 4X4X12.02 1" %"
TS 5X5X15.42 il 3"
TS 6X6X18.82 1" ¥
TS 7X7X22.04 | TS 5X3X16.84 /" 0"
TS 6X4X21.94 " "
TS 7X5X27.04 1" "
TS 8X6X31.73 1" "
TS 10X6X36.83 /4" 1"
POST TO ARM FRAMING DATA

FOR GENERAL NOTES SEE T-36.1.16

NEVADA DEPARTMENT OF TRANSPORTATION

OVERHEAD SIGNS
LIGHTWEIGHT
TYPE C
CONNECTION DETAILS

Signed Original On File | T-36.1.13 (627)
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G8-1

| 3”)(2_”/\5 HX\/4H or 2”\6 szHv‘e HX‘/AH
4' Max. Aluminum Alloy Z—-Bar Stringers
Panel Width
| G| G \
e T T T
a [ ! ! -/
‘ : | | ‘ Mounting B Spaci
Panel ! I g Beam Spacing
E stiranan :/J(?ﬂ?\: | Sign Panel -
o L 1 1 F= - B
i B T T T o i DetailH | (2R A BN
o ! : : Ee? | : ‘F4_, e l Cr'eogs Beam or Mast Arm : 32 ‘I‘@ é‘z
9 ‘ | | ote | ‘ 4" ©, | N Nig U
' i ul i _‘ —'— W= ———— = — 5|2 (g
1 I I i, Il ! g c |5 @
) ‘ ‘ ‘ S 4x7.7 2 £58
G\ m T T
tt =€
| . ¢ e i g
M@Mounﬁng Beams J
‘ A .
P | SINGLE BEAM OR ARM SERIES
, |
& (1 [[ F== |
o r I —* i %
2 Ea.7"e U-Bolts, B led Wash )
o @ ‘ "ﬁig‘ﬁ‘ HexGNuBt. & Locok Smsfvéfse shers
G,G | ‘
o : _
N | Il |
* ‘ I ¢ Mounting
B V‘//C/“g‘f Beams ¢ Cross Beam
' I 1 1 or Mast Arm1
Vertical Joints N\ A T Eﬁ
‘ A [a) ‘ ‘
)
8| =
— of & L= — s 4x7.7—"]
— — — = 0
Q N
S = O e e SECTION J—J
> - T — — 5 ¥ Sftringers ™
< D* S = = — —
Vol e el TE T ] #
Panel Sections M‘”’Sgcp\o‘ns "PanelSections Min. _Papel | T Qne Bolt On Each
Sections T\ Side of Flange
2 STRINGER MOUNTING 3 STRINGER MOUNTING S4x7v7\L u@g
STRINGER AND PANEL ARRANGEMENT 2pezg }

~IC
b | ‘B/g\tsa A-307
% e '

SECTION F-F

/4" A=307 Bolts

Mounting Beam

20 on S 4x7.7 See Note 4
N . o V"
Qoo Liaum  [Sign Ponel [T Sian Pang] SECTION G-G 3/4*‘ I %" Hole For
Sign Vertical Butt Joint l:j “H |_,_J ‘V‘Zﬁ% UBolts
A il i
/g Dia. Al Alloy Rivets Both% ! - ” j;:;g ”””””””” '0’31’ ””””
SRS T T 1
; ii ™—s 477 I_._J ii ™5 4x77
PANEL JOINT CLOSURE STRIP
ALUMINUM SHEET CONSTRUCTION END_ARM DEIAL . DETAL H

SINGLE POST SIGNS

Spacing Ctr. To Ctr.

. Mounting Beam Spacing s

S T T g
I I -
— | e
- >
o ! ! 5= N
[a)al el | ! n|O Of
I I c
Y ElR ross Beam or R,
vl Elgg] I C B | 3o
T2 > | Mast Arm | Nl @
el — - — — \— s
om|o < 5|o v|c
s < oS
o E ! " | = 9
ggg oo | Detail H | 918 5|2
N =505 | | = Llo
== g il ! &E%J
[ia} — 3
1 —ﬁ ] = 3 =|€
a @ N | ® 2
2 S o —w=__ 1 m
L = [l
° u
See T-36.1.15 &
,\
>

DOUBLE BEAM OR ARM SERIES

SIGN PANEL| NUMBER | SIGN PANEL]MOUNTING BEAM
LENGTH _|MOUNTING | _OVERHANG | SPACING

A BEAMS B c

5 2 9 36"

6 2 R 4

7 2 15 46"

8 2 18" 5

g 2 o 56"

o 2 24n &

il 2 27" 66"

1 2 30m 7

13 2 30m 8

14 2 30m 9

15 2 367 9

6" 2 36" 0 %

7 2 397 10-6"%

8 2 42" ok
* — CENTER MOUNT REQUIRED. DIVIDE "C'" SPACNG BY 2.

MOUNTING BEAM SPACING
NOTES:

. TUBULAR STIFFENERS TO BE ADDED WHEN "A" EXCEEDS 10'.

M TO POST
TO PASS THE

EAR
JOINTS. WHERE \NTERFERENCE
' g U-BOLTS MAY

BE DRILLED THROUGH MAST ARM ANGLES OR TRUSS8 CONNECTION

TORQUE ALUMINUM SIGN PANEL MOUNTING BOLT TO 100 IN.-LBS.

FLAT WASHERS REQUIRED ON ALL BOLTS, 1OR 2 AS NECESSARY.

TO_ OBTAIN DESIRED PANEL W\DTH MAX. OF 2 PANELS MAY BE CUT

2. ?SEQS‘O%OSNKN;EC?%%ESL SNOD TF%AT MOUNTING BEAMS WILL CLI
CANNOT BE AVOIDED, > ¢ HOLES
MEMBERS AS NECESSARY.

3.

4.11" FOR TYPE C—1AND C-2, OTHERS 4".

5.

6. ALL NUTS TO HAVE FIBER INSERTS.

7 LESS THAN 4'(18" MIN. EAC

8.

EXCEEDS

TUBULAR ST\FFENERS REQUIRED ONLY WHEN PANEL OVERHANG

NEVADA DEPARTMENT OF TRANSPORTATION

OVERHEAD SIGNS
LIGHTWEIGHT SIGN
PANEL MOUNTING DETAILS

Signed Original On File | T-36.1.14 (627)

[cHEF SAFETY/TRAFFIC_ENGR PP TG 05V o0% /o7




98-1

Slot Channel.Length As Required:
in. C + 4" For 8' Thru 14'Panels,
C +D + f For 15' Thru 18' Panels,

L

DETALL A T A
b =

S 4x7.7

»

Sign Panel NOTE:

{— Square Structural Tubing
May Be Used In Place Of

~

/| Z—Bar.

iy g pp——

L—s 4x7.7

yndintindio ol 1

Drill £ For, Mounting Screws.
Vs L

And Lock Washers.

4

\LB“XB“ x " — "
nT

Furnish 4 Sets Of Mounting — 20 Stainless

Hardware (As Shown) Attached

SINGLE FACED SIGN TYPE A

LIGHT FIXTURE MOUNTING DETAIL

Photoelectric Control Unit
3-Prong, EE-NEMA Std.,

-

[_;I

9
5
#

P

FRONT VIEW

To Fixture

Stainless Steel
Lock Washer

K Light Fixture (Bottom)

Y Stainless Steel Washer

Cadmium  Plated Steel Clamping

2l Nut With 14— 20 x 1/4" Stain—
A less SteelMachine Bolt. Nuts
S ShallBe Grooved, Seraro&ed_ And
N Shaped For Use In 15" Wide Fixture_Mounting Channel
N Continuous Slot Channel. W?”x qg/ux 0.1046" Or
= /l_'\ Yo 1% 01046
Continuous—Slot Channel
= \
7 — A
" IRV
L3 x 3" x /s —

3%"x 1" Long Round Head Machine
Screw, Hex Nut, Flat Washer,
Beveled Washer & Lock Washer

DETALL A

Twist Lock Plug Receptacle \

Top Of Sign Pcme\F\
e
Eted

TN

Varies

PHOTOELECTRIC
CONTROL UNIT

Center Mount Required
For Signs 16' Thru 24'

Bottom Of
Sign Panel

2" Dia. Hole

NEVADA DEPARTMENT OF TRANSPORTATION

OVERHEAD SIGNS
LIGHTWEIGHT
(LIGHT FIXTURE
MOUNTING DETAILS)

Signed Original On File | T-36.1.15

CHEF SAFETY/TRAFFIC_ENGR.[OOTTE /g6
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Drill And Tap For %" Short Nipple
And Plug %}sth Recessed P\pepg\u
Same Side As Sign Face

Dr\HAmd Tap For 1/2" Chase Ni ples
Plug Vfth Recessed Pipe FP s.

P\cce Perpendicular To Sign Panel

Axis Away From Approaching Traffic.

Lower Edge Of Plate Or Angle At
Bottom Post To Arm Connection

NOTE: DrillHoles, Plugs And Handhole
8equ\red On llluminated Signs
nl

Handhole And Cover On Axis Of Sign.
Required On llluminated Signs Only.

ELEVATION

Width
+4>/3'\r *‘3”* Bolt Dia. +!/4"
e Y o
- Axis Of Sign
g8 (o) [ B
Lo @ 3"} Hole
3 f
3"R
PLAN
gz” GuH\v?mzmg
(Zrogerrg\?te/d_)\ | SEE DETAL A
AR/
Backing Ring A
A N
SECTION B-B

6" THRU 12" POST

BASE PLATE

3" Hole

|_— C
2 Equal 3"
Spaces

120 %
Gusset R

s
Ti/ e

22”30 57° 20’

PLAN

3

n

e x | V2" Galvanizing

1 rain

Q‘ Mil \7{}\ A'JS
SECTION C-C
14" POST
DETAILS

Bolt Dia. + /4"

ole
| (2 Permitted)
%SEE DETAIL A

/4" Cap Screv
Total= 4

Thread Lower Portion
For Hex Nuts

-z
"

7

Bolt Head

ALTERNATIVE BAR

CONNECTIONS Base ® Elev.

HANDHOLE AND COVER DETAILS 14

Anchor Bolt Threaded
8" And Galv. 1

Hex Nut, Leveling
Nut And Washers

2" Min.
3" Max.
1 Grout

5" x 1" Bar (Parallel

I

I

I

I

I

}/ To ‘Axis Of Sign)
I

IR

L

ANCHOR BOLT

y

Clip Outside Corners For i

CIDH Pile Foundation Pipe Wall

5y 2" " ox Ve

Bar Backing Ring
21/ Tack Weld

—

BAR PLAN

ANCHORAGE DETAILS

TS 6" x 4" x 375" x 2"

Post or Mast Arm

I/g'" Neoprene Gasket
Cemented To Cover B

10 Gage Cover R

Tack Weld_Hex
Head Nut{Typ.)

Cover B Not Shown

POST BASE ANCHOR

SIZE PLATE BOLTS

(Min.)

6 © 18.97 | 1'=2"x 1'=2"x 1/p" [4-1/4"

6 @ 28.57 | 1'=2"x 1'=2"x 12" [4=1/p"

TS B x 4" x 375" x O 8 @ 28.55 | 1-6"x 1'-6"x 1" [4=19,"
¢ Handhole = G Pipe 8 @ 43.39 | 1-6"x 1-6'"x 2" [4-2"

10 @ 54.74 | 1'-8"x 1'-8"x 2" [4=2V/4"

12 @ 65.42 | 1-8"x 1-8"x 2" [4=2V/,"
14 @ 72.09 | 2'=4"x 2'=4"x 2" [6—2"

© 106.13 | 2'-4"x 2'=4"x 2" |6-2/y"

NOTES:

. FOOTINGS SHALL BE PLACED WITH LONG DIMENSIONS NORMAL
TO AXIS OF SIGN.

. ON SINGLE PQST SIGNS THE POST SHALL BE RAKED OUT OF
PLUMB WITH THE USE OF THE LEVELING NUTS TO MAKE THE
BOTTOM OF THE SIGN FRAME LEVEL.

. 2" ¢ ANCHOR BOLTS MAY BE SUBSTITUTED FOR 1¥4"¢ BOLTS.
2/5"® ANCHOR BOLTS MAY BE SUBSTITUTED FOR 2‘/4“<1> BOLTS.

N

[

SPECIFICATIONS:

DESIGN: AASHTO-SPECIFICATIONS FOR THE DESIGN AND
CONSTRUCTION OF STRUCTURAL SUPPORTS FOR
HIGHWAY SIGNS, LUMINAIRES AND TRAFFIC SIGNALS,
DATED 1975, REVISED 1979.

STANDARD SPECIFICATIONS FOR ROAD AND BRIDGE
CONSTRUCTION, CURRENT EDITION AND SUPPLEMENTS
THERE TO.

CONSTRUCTION:

WELDING: ALL WELDING CONTINUOUS UNLESS OTHERWISE NOTED
ON THE PLANS. ALL WELDING TO BE DONE IN
ACCORDANCE WITH THE STANDARD SPECIFICATIONS.
PANZE
- Cut Off Heel
Of Gusset R
‘\ 1T x 45°
t
Tl
DETA”_ A NEVADA DEPARTMENT OF TRANSPORTATION

OVERHEAD SIGNS
LIGHTWEIGHT
POST DETAILS

Signed Original On File |T-36.1.16 (627)

[CHEF SAFETY/TRAFFIC_ENGR PP TEG o s FEVoO%, o




88-1

Post PILE FOUNDATION SPREAD FOOTING
os . 0 z
D Pile | Fdn. |Reinf. : Reinf. .

Size Pedestal Dio. |Depth| Size Pedestal Footing Top|Bot. [1Bar NOTES:
6 e 18.97 24" 8 | # [1-10"x 1'-10" 41X 6 #4 | w4 | 5
e 2557 o T E 10" T=10" T o = 1. BACKFILL SHALL BE IN PLACE PRIOR TO ERECTION OF POST.
8 © 28.55 30" 9 | # | 272'x 2772 Sx & L T 2. SLOPE PROTECTION REQURED WHEN INDICATED ON THE PLANS.
8 @ 43.39 307 1 | # | 2-2"x 2'-2" 6'x 9' RS
10 @ 54.74[ 2'-10"x 2'=10" | 30"| 13' [ #B | 2'-4"x 2'-4" 7'x 10 ] *7 | *7 3. PILE PEDESTAL SHALL BE FORMED 6" MINIMUM BELOW GROUND
12 @ 65.42] 2—10"x 2'-10" | 30" 15' | #0 | 2'=4"x 2'—4" 7x 12" | % | #8 | #8 SURFACE, REMAINDER SHALL BE PLACED AGAINST UNDISTURBED
14 © 72.09] 3-4"x 34" | 36" 15 | #0 | 2=11"x 2'—11" Tx 13" #7] %9 | 8 MATERIAL.
14 @ 106.13] 34"x 34" | 36" 16' | |0 | 2—11"x 2’1" 8'x 14| #7] #9 | #8

|
= Ground Surface
o ground Surface Adjacent To Traffic
Ground Surface Ground Surface way From Traffie "M
. 7 " e 1" Min.
| Away From Traffi Adjacent To Traffic — T 67 Max
Ground Surface Base R E\e\j\ I AT )
Ad t To Traffi —
Ground Surface ‘ jacent To Trattie P —
Away From Traffi : . 3 =
: » 1 ¢ =+
2l WH Min. = .
It n| ol 6" Max. - Top Reinf. 5 Total
HE Heoom 67 Mox. 2| dfe g Hl * e 18 (See Table)
£le s e "Anchorage Details" - x
g ‘\ Conduit, See f8® on Sheet T-38.1.16 aly ’ o
o iahting’ o . —— #4 Bars @ 6" Y
_|s Lighting Plan ol o . - \ X
(S}f=) Lo 17.5 ~p=—Place Concrete Against ;,J—' # o 12" Bottom Reinf. 6 Total
w15 f'«a & Undisturbed Material © (See Table)
SU S K] <[ ® Optional Const. Joint
=i EE &
g Sl-2| ELEVATION
o
ol £ £
S| 5 ;{#4 © 3/, Pitch, Top 10°
1 i #4 © 6" Below
ELEVATION 3 ‘ v
)
ELEVATION ‘ Width |
] | |
! | #4e 6"
Axis Of Sign — — 7 1 Bor.s el
- r, See e
2\ | 7 Tota= 10
Diameter Pile Dia. g — — 4 R
(See Table) —
Total 12 (See Table) -
Spiral Reinf.  — Adis Of Si
Xis ign
] [ |
1 |
(e &' Or #4 Spiral  *# e 6—| Vertical Reinf. 2" Cl. ‘
2" Cl. @ 6" Pitch With E uSOHy TSpbo‘C)ed
g : ee Table
1-6" Lap At Splice Total=2 PLAN
SECTION K—K SECTION H-H SECTION J-J SPREAD FOOTING
" " " "
6'" AND 8" POSTS 10" THRU 14" POSTS NEVADA DEPARTMENT OF TRANSPORTATION
OVERHEAD SIGNS
PILE FOUNDATION LIGHTWEIGHT
FOUNDATION
Signed Original On File [ T-36.1.17 (627)
[cHEF SAFETY/TRAFFIC_ENGR PP TG 05V o0% /o7
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Type E

Type D — — Type A

Oooo

Ooo
10' 30'

40

8" Solid White Line

BROKEN YELLOW LINE

EXIT RAMP (GORE)

RPMs Run FullLength of Gore

Type E

%‘ " /TypeB
Oooo

10! ‘ ‘
2" Typ /TSoHd White Line ‘ 10 30

8“L 0
L /
Striping Type E

BROKEN WHITE LINE (RURAL)

g

i
l

oo ooogooonoo oo
O OLO oo o o oo o oo D:E
g
fyee ® 5‘}5‘}5‘}5‘%
‘ 20'

N

oo
e (( = 8" 18" z? jjj
40' { |
BROKEN WHITE LINE (URBAN) 8~ED 13 é
[\ Type B
Type E

DOTTED WHITE LINE

oo
o O
OO

Type A
10 30' 5,
g |
tD o O O 0 o0 o n0Ooo
DODOQ jOOOO

2i_g

0Ooooofgooo
gonood

Type D

BROKEN YELLOW W/SOLID YELLOW LINE

4" Dia.

— 1 [
Q 0 O 0O O Ot
DOOOIDO

NON-REFLECTIVE MARKER

Type A — Non-Reflective Yellow Marker
Type B — Non—-Reflective White Marker

0 0O O O
o&omooo
Type A
Type D

DOUBLE SOLID YELLOW LINE

8" SOLID WHITE LINE

oo

ONG)

h O
0 o o 0
\Type B

DOTTED WHITE LINE
(CAT TRACKS)

S 0
ot
O O+

NEVADA DEPARTMENT OF TRANSPORTATION

REFLECTIVE MARKER

Type C — One Way Clear Reflective Marker

Type D — Two Way Yellow Reflective Marker

Type E — Red/Clear Reflective Marker — Clear
Side ShallFace Oncoming Traffic

PERMANENT RAISED
PAVEMENT MARKERS

Signed Original On File |T-37AJ
CHEF SAFETY/TRAFFIC_ENGR.[COTTED) /7]

(633)
5/09|




06-1

4

As Required

} 20" ‘ 20 ‘

O | O O
SOLID WHITE LINE OR
SOLID YELLOW LINE

36'

‘ ‘ ‘ 4 ‘ 2 18 2
aod (TANGENT) ood oo og
1-27‘-2—‘1 T (CURVED) < 10,000 ft.

BROKEN YELLOW LINE OR BROKEN WHITE LINE

As Required

0|g

|
| 0 | O O
|

0,
5 o_t®

BROKEN YELLOW W/SOLID YELLOW LINE

As Regquired

10 0 10 10

|

|
| | O | |
O

O

| O | |

DOUBLE SOLID YELLOW LINE

Ed f Oil O X;Ed f Oil
ge of Oi ge of Oi
<
o Q
Y

EXIT RAMP (GORE) (WHITE)

O 00O 0o O O .
000OooO Qg ot°
10"

8" SOLID WHITE LINE

12! 12! |
8 18" 9 "
O &1 é] O o o O
O 0O O O o o O
DOTTED WHITE LINE
6 | 6' |
12" 12" /(

—0 o o O o o 0
* 0 oo O o o 0

DOTTED WHITE LINE
(CAT TRACKS)

NEVADA DEPARTMENT OF TRANSPORTATION

TEMPORARY LANE
LINE MARKERS

Signed Original On File |T-37.1.2

ICHEF SAFETY/TRAFFIC_ENGR[™O 0 /og

(634)

5/09|



16-1

XING
ONLY I

A

4 e

(3 ft2)

6

00

(5.5 ft?)

BICYCLE

These Legends As Shown
Are For Bike Lane Use

PLACEMENT OF MERGE ARROWS

oo Tength

/End Broken White Line

b

d = Advance Warning Distance

TYPICAL LANE REDUCTION

For Further Details on "LANE REDUCTION"
See Part Illof the MUTCD

oot Tenoth
End Broken White Line (L/2)
R
I I y
L/2 /4 L4 |
L

L = Length of Full Width Acceleration Lane

TYPICAL
PARALLEL ACCELERATION LANE

For Further Details on "PARALLEL ACCELERATION LANE"

See Part lllof the MUTCD

5
& |
g
<
)
s
&
S
N
(=1
g

~
] &
(42 2 M
Y,

MERGE ARROW

o
HOV LANE
a2 f12)

LEFT/STRAIGHT ARROW

i I
e
WRONG WAY ARROW
(33 ft2

(27 ft2)

24!

b

EXIT ARROW

(3112

STRAIGHT ARROW

LEFT/STRAIGHT/RIGHT ARROW

(36 ft2)

1L
TURN ARROW

(15.5 ft2)

(12.5 ft?

NEVADA DEPARTMENT OF TRANSPORTATION

PERMANENT PAVEMENT
MARKINGS
BICYCLE/HOV/ARROWS

Signed Original On File |T-35.1.1 (634)
CHEF_sAFETY/TRAFFIC_ENGR.[™ "7 /g6 7/02)




26-1

o - N
N 2l 7
B = w | ey = —
S ’
o o
SINGLE STORAGE MULTIPLE STORAGE
LANE LANES
NOTES:

1. START WITH AN ARROW AT THE ENTRANCE OF THE STORAGE LANE.

2. THE ARROW/ONLY CLOSEST TO CROSSWALK SHALL BE INSTALLED 8 FEET
PRIOR TO THE STOP BAR.

3. THE STORAGE LINE IS EQUAL TO THE STORAGE LENGTH PLUS THE
DECELERATION LENGTH.

4. WHEN CALCULATING DISTANCE BETWEEN MARKINGS, ROUND TO THE NEAREST
WHOLE NUMBER.

LEGEND:
* RIGHT ARROWS WHERE APPLICABLE.

% % RASED PAVEMENT MARKERS WHERE APPLICABLE,
FOR DETAILS SEE STANDARD PLAN T-37.1.2.

Varies

\‘/

See Marking &

| — Placement Details

8' to 16' Typical Spacing

"

TWO-WAY
LEFT TURN LANE

Storage Line Number of
(Feet) Markings
() (M)
Arrow/QONLY

96 to 192 3

193 to 280 4

281 fo 368 5

369 fto 456 6

457 fo 544 7

545 fo 632 8

633 fo 720 9

721 to 808 10

809 fto 896 11

8397 fo 984 12

985 to 1072 13

1073 to 1160 14

1161 to 1248 15

1249 to 1336 16

1337 to 1424 17

1425 to 1512 18
® _LLWFDx8T _

(M=D

D — Distance between Markings
L — Storage Length
M — Number of Markings

g
A - *
iﬂmge“\ 8| ‘ (155 ft?)
m®
e ONLY e
m®
4 ¥
8' \ (15.5 ft2)
L > 95 fv)
.
o 8‘770NLY (21 1t2)
e Y g %
8‘77‘* (15.5 ft2)
(55 ft <L <95 ft)
.
] 8‘77‘ (15.5 t2)
Storage ~ g
Line <
(L < 55 ft)
MARKING & PLACEMENT
DETAILS
NEVADA DEPARTMENT OF TRANSPORTATION
PERMANENT STORAGE LANES,
TURN ARROWS AND ONLY'S
Signed Original On File [T-38.1.2 (634))

CHEF_SAFETY/TRAFFIC ENGRITD " Casa8] 6 08
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— Yield Bar
Y, i ar

A/AA‘AAAA
‘ As Required , ‘ As Required ‘ 0P
Varies Varies Varies ot ot ot T
= 1
E.Q.P.» 4E.0P.
e
<ﬁifijj | vvvvwvvv (::iijjj
2! 2' 2' 2'

Crosswalk Bar Sp

Place On Travel Lane Lines,
Shoulder Lines and Centered

Between Travel Lane Line
(Placed Parallelto Travel

acing:

s (Typ.)
Lanes)

DISTRICT 1

PERMANENT (TYPICAL) NON—SIGNALIZED,

—Yield Bar

IVEYYIYY |

1

VVVV‘VVVV

I”‘

| DISTRICT 2 & 3 |

NON—-STOP CONTROLLED CROSSWALK

Crosswalk Bar Spacing Placed Parallelto TravellLanes

4E.O.P.

All Temporary
Mcrkmgs
Are 1 Wide

TEMPORARY CROSSWALK MARKINGS

For TEMPORARY STRIPING Exclude: PAVEMENT WORDS and SYMBOL
MARKINGS (i.e. TURN ARROWS, ONLY'S, etc.)

Sidewalk

Sidewalk

See Note

- Crosswalk

Face of Curb

1

! Crosswalk Bars
Face of Curb I . P;oéecéio[\
Crosswalk Bors/ 10 3 |
i L
\~ Crosswalk Bars
LEGEND: 10

* — CENTER OF CURB RAMP TO BE CENTER OF CROSSWALK.

Bars

Crosswalk Bars

NOTES:

STOP BAR (S
ECIFIED ON PL

DESIGN NOTES:

1.

2.

NS WITH A
DITION, STOP

INTERSECTIONS WITH

(Placed Perpendicular to Travel Lanes)

1 Vari

@
uw

YIELD BAR

STOP BAR f_

OWN) OR YIELD BAR

GNALIZED OR
SHALL BE USED.

A NON-SIGNALIZED OR
NON-STOP CONDITION, YIELD BARS SHALL BE USED.

Crosswalk Bars —

Curb

*
I—
Curb
See Note 1 —_

NEVADA DEPARTMENT OF TRANSPORTATION

PAVEMENT MARKINGS
CROSSWALKS
STOP AND YIELD BARS

Signed Original On File [T-38.1.3
IADOPT!
ICHEF SAFETY/TRAFFIC ENGR.l 12/0:

(634)
5/09
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>D

e

5.20 ft?

5.94 ft?

5.89 ft2

4.70 ft2

2.56 ft2

6.16 ft2

6.85 ft2

2.56 ft2

5.1 ft2

%

6.75 ft2

5.45 ft2

4.20 ft2

] [T ===

o E = —> 0 & >

4.75 ft? J 6.05 ft2
3.69 ft2 { 5.64 ft?
6.20 ft2 R 6.16 ft2
4.69 ft2 V 3.79 ft2
5.53 ft2 4563 ft2
6.13 ft2 9 6.17 ft2

|
|
§
Z
5
|

5.84

3.79

5.04

6.20

5.89

ft2

ft2

a
W
W

4.61 ft2

7.41ft2

3.79 ft?

E

7.07 ft2

5.49 ft2

&

TYPICAL MARKINGS
AHEAD 28.5 ft2

EXIT 17.0 ft2
MPH 18.5 ft2
PED 17.0 ft2

SCHOOL 325 #t2
STOP 21.0 ft2
XING 20.5 ft2
YIELD 22.0 t2
HOV 16.5 ft2

ONLY 21.0 ft2

TYPICAL MARKINGS

NEVADA DEPARTMENT OF TRANSPORTATION

PERMANENT
PAVEMENT MARKINGS:
LETTERS/NUMBERS

Signed Original On File |T-38,1.4
oo
ICHIEF_SAFETY/TRAFFIC ENGR.| 9/00

(634
5/09
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See Note

PLAN

Type 2 Object Marker
(Installed at Nose)
See Note 3

Type D
Raised Pavement Marker Median

See Note Surface |
Glue Down
> \\ Base

J\Curb (Of Any Type)

Roadway

Surface \

SECTION A-A
SNOW REMOVAL AREA

NOTES:

1. THE ENTIRE MEDIAN SHALL BE PAINTED FROM THE MEDIAN
NOSE BACK 5'OR TO THE FIRST P.C., WHICH EVER IS
GREATER.

2. SEE STANDARD PLAN SHEET T-37.1.1FOR TYPE D RAISED
PAVEMENT MARKER.

3. SEE STANDARD PLAN SHEET R-9.2.1FOR TYPE 2 OBJECT
MARKER.

Type D
Raised Pavement Marker

SPACING TABLE

e Number of Type D Raised Pavement
Markers Per Median Nose
110 2' 3
¢2'to 3 4
¢3'to 4 5
¢4 1 Each For Every 1'of Curb Length

* (1) Raised Pavement Marker Each ShallBe Placed
On The P.C. and The P.T. Of The Median Nose;
AllOthers Spaced Equally Between P.T. & P.C.

Type D
Raised Pavement Marker i
Median
See Note 2 Surface

Roadway
Surface

Curb (Of Any Type)

SECTION A-A
NON-SNOW REMOVAL AREA

LEGEND:

PERMANENT PAVEMENT STRIPING (VARIES)

NEVADA DEPARTMENT OF TRANSPORTATION

MEDIAN NOSE
ISLAND MARKING

Signed Original On File [T-38.1.5 (632)

CHEF_SAFETY/TRAFFIC_ENGRI- /04 = >'5/06
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1325 1325' 1325 1325

‘ See Marking &
Placement Detail

\ \ \
| | |
| | |
- | 1325' | 5 gn
- - - |7 ] \ (Typ) ‘
- 12" | 2'-2" 9/2" 6" 8" | V2!
I | I

I I (Typ.)

Edge of Pavement ‘

3

MULTILANE

Maximum of 5'in Length

Shoulder Line to the Edge of Pavement to a

See Marking &
Placement Detail

| 1325' 1325' 1325' 1325' / Shoulder Line
f
i

*

The Transverse Marking ShallExtend from the

MARKING & PLACEMENT DETAIL

(Airplane 11.5 ft2)

I — I «7 - - | I N
—p

+

See Marking & /

Placement Detail

TWO LANE - TWO WAY

NOTES:

1. CONTACT NEVADA HIGHWAY PATROL PRIOR TO THE APPLICATION OF THE MARKINGS.
CONTACT: N.H.P. HEADQUARTERS — (775) 684-4867
CHIEF PILOT - (775) 721-9044

2. ALL PAVEMENT MARKINGS SHALL BE WHITE.

NEVADA DEPARTMENT OF TRANSPORTATION

PERMANENT
PAVEMENT MARKINGS
ARRPLANE SPEED
MONITORING SITES

Signed Original On File [ T-38.1.6 (634)
IADOPT!
ICHEF SAFETY/TRAFFIC ENGR.l 8/06




£6-1

Shoulder / /

Lane Line

3

8"

ia
e

RAMP METERING

WITH

HOV LANE

RAMP METERING

5

[]
[]
[]

full width of lanel

WITHOUT HOV LANE

0
L]0
[]

5"

s)

\ Shoulder Line

RPM
STOP BAR

D — RAISED PAVEMENT MARKER (TYPE C)

Shoulder Line

/78“ Solid White Line

}—-7 1320‘4—‘
<~ %

Shoulder Line —/

FREEWAY HOV MARKING

Stop Bar F Stop Bar

13" 13"
. 2 .
® 13 (13 ftH 13
2
5 1
3
H
4 ©
5 os g :
. 2 =
o Gl o
o | 2 6 1—
o = —
3 - 13!
1 5
o L S
)
13" az f#t5  9
D
L <171 ft T
13'
L >171 ft

MARKING & PLACEMENT
DETAILS

NOTES:

1.

THE HOV SYMBOL CLOSEST TO STOP BAR SHALL BE
INSTALLED 13 FEET PRIOR TO THE STOP BAR.

WHEN CALCULATING DISTANCE BETWEEN MARKINGS,
ROUND TO THE NEAREST WHOLE NUMBER.

WHEN RAISED PAVEMENT MARKERS (RPM) ARE SPECIFIED,
USE RPM STOP BAR.

WHEN A TYPICAL LANE REDUCTION (SEE SHEET T-38.1.1)
BEGINS AT THE STOP BAR, OMIT MERGE ARROWS AND
LANE ENDS SIGN (W4-2).

SEE SHEET T-38.1.1FOR HOV MARKING DETAILS.

Storage Length Number of

(Feet) Markings
L M
HOV
72 710 252 3
253 To 365 4
(5 9 366 To 478 5
479 10 591 6
592 10 704 7
705 TO 817 8
818 1o 930 9
931 TO 1043 10
13 ftH 1044 TO 1156 n
157 To 1269 12
1270 1o 1382 13
1383 1o 1495 14
1496 TO 1608 15
1608 10 1721 16
03 A 1722 10 1834 17
1835 1O 1947 18

D= £ LM=Dx13]

(M-=1

D - Distance between Markings
L - Storage Length as Directed by the Engineer
M — Number of Markings

NEVADA DEPARTMENT OF TRANSPORTATION

PAVEMENT MARKINGS
(RAMP METERING & HOV)

Signed Original On File |T-38.1.7 (634))
Pl
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GENERAL NOTES:

UNLESS NOTED OTHERWISE ON THE DRAWINGS, CONSTRUCT THE SIGN
STRUCTURE TO CONFORM WITH THE FOLLOWING REQUIREMENTS:

1. CONSTRUCTION SPECIFICATIONS: STATE OF NEVADA STANDARD SPECIFICATIONS
FOR ROAD AND BRIDGE CONSTRUCTION, CURRENT EDITION, AND THE SPECIAL
PROVISIONS THERETO.

2. DESIGN SPECIFICATIONS: AASHTO STANDARD SPECIFICATIONS FOR STRUCTURAL
SUPPORTS FOR HIGHWAY SIGNS, LUMINAIRES, AND TRAFFIC SIGNALS, 4th
EDITION, 2001.

3. LOADING
A. IMPORTANCE FACTORS (I& Ip: 1.0

0.45 — 2.0 DEPENDING ON

SHAPE OF MEMBER AND
WIND VELOCITY

B. DRAG COEFFICIENT (Cd):

C. MAXIMUM DEAD LOAD OF DMS: 4000 Ib

D. MAXIMUM WIND LOAD: 23.4 psf % Cd * I
E. LIVE LOAD: 500 Ib

F. NATURAL WIND GUSTS: 5.2 psf * Cd * I
G. GALLOPING: 21.0 psf * I¢

H. TRUCK GUSTING: 18.8 psf * Cd * I¢

DEAD LOAD + 500 Ib
CONCENTRATED LIVE LOAD

WALKWAY LOAD:

J. WIND SPEED 90 MPH
K. ICE LOAD 3 psf
L. SEISMIC ACCELERATION COEFFICIENT 0.40

M. SOIL TYPE FOR SEISMIC DESIGN Il

>

STRUCTURAL STEEL

A. STRUCTURAL STEEL PLATES AND SHAPES SHALL CONFORM TO
AASHTO M270 GRADE 36 OR ASTM A36.

. STEEL PIPE SHALL CONFORM TO ASTM A53,TYPE S, GRADE B.

. STEEL TUBING SHALL CONFORM TO ASTM A500, GRADE B.

. HOT DIP GALVANIZE STRUCTURAL STEEL AFTER FABRICATION IN
ACCORDANCE WITH ASTM A123.

oow

5. UNIT STRESSES

A. STRUCTURAL STEEL : Fy = 36 ksi
B. CONCRETE PEDESTAL CLASS A OR AA: Fe= 4000 psi
CONCRETE PILE CLASS D OR DA: F¢ = 4000 psi

C. REINFORCING STEEL : ASTM AB15 GRADE 60

6. BOLTED CONNECTIONS.

>

o

o

m

-

. HOT-DIP GALVANIZE ALL STEEL PARTS

ACCOMPLISH ALL STRUCTURAL HIGH STRENGTH BOLTING, EXCEPT
ANCHOR BOLTS, USING AASHTO M164 BOLTS.

. USE A HARDENED FLAT WASHER BETWEEN THE NUT AND THE

CONNECTED PART.

. USE HIGH STRENGTH BOLTS WITH DTI'S OR TENSION CONTROL

INDICATORS INSTALLED PER SUBSECTION 506.03.07 OF THE STANDARD
SPECIFICATIONS.

. FABRICATE ANCHOR BOLTS FROM MATERIAL CONFORMING TO AASHTO

M314 GRADE 36 AND SUPPLEMENTARY REQUIREMENT Sf1.

IN ACCORDANCE WITH

ASTM A153, EXCEPT AS SHOWN FOR ONLY THE TOP 12" FOR ANCHOR
BOLTS, AND AS SPECIFIED FOR HIGH STRENGTH BOLTING.

. HIGH STRENGTH BOLTS SHALL BE HOT-DIP GALVANIZED IN ACCORDANCE

WITH ASTM A153, CLASS C, OR MECHANICALLY GALVANIZED IN
ACCORDANCE WITH ASTM B695, CLASS 50. WASHERS, NUTS, AND BOLTS
IN ANY ASSEMBLY SHALL BE GALVANIZED BY THE SAME PROCESS.
LUBRICATE THREADS WITH A DYED LUBRICANT.

7. WELDED CONNECTIONS

ow>

mo

o

WELDS SHALL BE CONTINUOUS UNLESS OTHERWISE NOTED ON THE PLANS.

WELD IN ACCORDANCE WITH SECTION 506 OF THE STANDARD SPECIFICATIONS.
. USE ONLY WELDERS QUALIFIED ACCORDING TO ANSI/AASHTO/AWS

D1.1-2000, SECTION 4 FOR THE TYPE OF JOINT, ELECTRODE,
POSITION OF THE JOINT, AND THE MATERIAL THICKNESS.

. USE ONLY PREQUALIFIED JOINTS.
. TEST ALL FULL PENETRATION GROOVE WELDS ULTRASONICALLY IN

ACCORDANCE WITH SECTION 6, PART F OF ANSI/AASHTO/AWS
D1.1-2000. ACCEPT OR REJECT EACH WELD DISCONTINUITY ON
THE BASIS OF ITS INDICATION RATING AND ITS LENGTH IN
ACCORDANCE WITH SECTION 9.3.

HAVE ALL FILLET WELDS VISUALLY INSPECTED BY QUALIFIED
PERSONNEL. ANY WELDS FOUND TO HAVE INCOMPLETE FUSION,
OVERLAP OR CRACKS WILL BE REJECTED.

8. GROUTING

A

oW

SHIM BASE PLATES TO FINISH ELEVATION AND COMPLETELY FILL
PLATE AREA WITH A HIGH STRENGTH, NON-FERROUS, NON-SHRINK
GROUT.

. FORMULATE GROUT TO COMPLY WITH THE ASTM C1107.
. TAPER ALL FINISHED SURFACES AT 45 DEGREE +/-.

9. REFER TO NDOT STANDARDS SPECIFICATIONS SECTIONS 502, 505, 506
AND 509 FOR ADDITIONAL INFORMATION.

10. MINIMUM  VERTICAL ROADWAY CLEARANCE IS 18 FEET TO THE BOTTOM OF

THE STRUCTURAL FRAME AND WALKWAY BRACKETS.

1. CONSTRUCT SIGN STRUCTURES TRUE TO DIMENSIONS, FREE

FROM KINKS, TWISTS OR BENDS, AND UNIFORM IN APPEARANCE.

ASSEMBLE THE COMPLETED SECTIONS IN THE SHOP AND CHECK
FOR STRAIGHTNESS, ALIGNMENT, AND DIMENSION. CORRECT ANY

VARIATIONS AS APPROVED.

. AFFIX CLIPS, EYES, OR REMOVABLE BRACKETS TO ALL

. ALL DETAILS OF THE SINGLE-POST CANTILEVER SIGN SHALL

. FABRICATE ALL SIGN STRUCTURES INTO THE LARGEST

. GROUND ALL STRUCTURES IN ACCORDANCE WITH APPLICABLE

. NPS = NOMINAL PIPE SIZE.

.30 DAYS PRIOR TO FABRICATION, SUBMIT TO NDOT (6)SIX

. PROVIDE A SUPPLIER DESIGNED CONNECTION FOR THE DMS

POSTS AND TRUSSES, AS NECESSARY, TO SECURE THE SIGN
DURING SHIPPING AND FOR LIFTING AND MOVING DURING
ERECTION. THIS IS TO PREVENT DAMAGE TO THE FINISHED
GALVANIZED OR PAINTED SURFACES. REMOVE BRACKETS ON
TUBULAR SIGN STRUCTURES AFTER ERECTION. SHOW DETAILS
OF SUCH DEVICES ON THE SHOP DRAWINGS.

BE AS CALLED FOR IN SHEETS T-39.1.2 THRU T39.1.9.

PRACTICAL SECTIONS PRIOR TO GALVANIZING.

ELECTRICAL CODES.

SETS OF SHOP DRAWINGS, WHICH MUST COMPLY WITH THE

REQUIREMENTS OF SUB SECTION 105.02 OF THE STANDARD
SPECIFICATIONS.

SIGN TO THE OVERHEAD SIGN STRUCTURE. THE DESIGN,
INCLUDING MATERIAL SPECIFICATIONS IS TO BE STAMPED BY
A NEVADA REGISTERED PROFESSIONAL CIVIL OR STRUCTURAL
ENGINEER.

NEVADA DEPARTMENT OF TRANSPORTATION

SINGLE POST DMS
OVERHEAD SIGN
GENERAL NOTES

Signed Original On File |Mf1.1
CHIEF_BRIDGE ENGINEER _ [°0F TR,
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37'-5" b 24
|
¢
DMS |
| 23'-3V5" |
I
28'-3" |
& ¢ I e 28 |
|
/ Vil Wl
- DMS g <%
© 5.2
~ Ffo
) - i . — T I/ T é
. , | :
- o @ | Walkway | P
G s 2
5 Varies o Shoulder B' ‘
’<7 o Q + t 4
= +z ‘ Varies | ‘ 2
I ) o S
= : Barrier ‘ Top of
Profile Grade Line ‘ £ < Rail Pedestal
= . ~au |
| Varies /
—_— /]\ # Bottom of Base Plate
\ -
| | i | %
I I
I I
‘ Lfﬂi\‘
I I
k)‘;)
ELEVATION

Barrier Rail Shown

NOTES:

1

>

FIELD VERIFY ELEVATIONS AND CONTROLLING DIMENSIONS PRIOR TO ORDERING OR
FABRICATING ANY MATERIALS.

. VERIFY ALL POST HEIGHTS AND SPAN LENGTHS PRIOR TO ORDERING THE FABRICATION

OF POSTS AND TRUSS ASSEMBLIES.

. SEE VENDOR REQUIREMENTS FOR DMS MOUNTING BRACKET DETAILS. CONTRACTOR

IS RESPONSIBLE FOR FABRICATION AND INSTALLATION OF DMS ATTACHMENT VERTICAL
SUPPORTS.

PLACE TOP OF PEDESTAL ELEVATION BETWEEN 2!%" AND 4" BELOW BOTTOM
OF BASE PLATE ELEVATION. SEE SHEET T-39.1.9 FOR FOUNDATION DETAILS.

5. INSTALL FOUNDATION CAP MAINTENANCE PAD FOR 3:1 SLOPE OR STEEPER. SEE SHEET
7=

39.1.10 FOR DETALS.

37'-5" | 21_4n
!
¢
DMS ‘
| 23'-3/5" |
[
. 28'-3" ‘
o~ gl 1l /o
1411/, 4= |
|
VAl Vil /
. DMS gD
5 34
L T .
14 i 74 8
f — T T 7T ‘ =
‘Zl‘ 0 o Walkway | [‘?
- - =]
‘ S ] ©
§ Varies e ‘Shou\der‘ ‘ s
F—., o 2
s S| [Varies [g—g" | 5
B ¢ o | >
} . < = | Guardrail Top of
Profile Grade Line 1 < < | / Pedestal
Vari
\ aries # Bottom of Base Plate
‘ o
[ - Var;
| D R s
| AR
Lr‘f’\‘
I I
0';)
ELEVATION

Guardrail Shown

NEVADA DEPARTMENT OF TRANSPORTATION

SINGLE POST DMS
OVERHEAD SIGN
ELEVATION

Signed Original On File |M4.2
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Wind Brocmg
2305

45° Min. End See Detail 3
Braces Only

= I:E T N T 7
=
=
@ [
£
S End Tie £3" x 3" x /4"
s = —  — i T vy P —i Ak = =t At Ends and At Pcne\Pomts
Adjacent to Post Only. )
N Typical Top & Bottom. Upper Chord Z's
GO T See Detail 2 Upper Chord
YP- ﬁde BrucmyJ
Long Leg Of Chord Z£'s
SECTION A-A N
[
B ¢ Post :
See Detail1 :
21_qn |
[
‘ [
[
Internal Diagonals At [
p—— p g — Truss Verticals Onl !
IR s ] 4 B See Detail5
1| Il
1| Il 1‘
[ " i
1| " I |
< | ] I [
& : : Vertical £ : : Srofvs "ﬁi At&TrTuss
=) ertical £'s russ
R 1: :r : :L Diagonal £'s
€ [ 1 1 [
o [ I
" | ! ] : :\—Verﬁca\é
: : I ower Chor :
i Wind Bracin
: : A Walkway Brackets ' _JJ )
| \ Long Leg of Chord Z's
S =
T
| Bottomn Chord £'
See Detail 4 o AR .
£ 25" x 25" x /4" Cross Ties (Typ.) Walkway Brackets TYP'CAL SECT'ON B_B
N INTERNAL BAY
S S—— Diagonal £'s In Plane of Truss, Not Shown.
5 x 71" T=1rr-n Bracing Shown is at All Vertical Z's of Truss.
Cross Ties for Diagonals Require Sarne Weld
as Cross Ties at Verticals.
ELEVATION
NOTES:
1. FOR DETAILS 1THRU 5 SEE T-39.1.4.
TABLE 1 2. FOR CONNECTION_OF FRAME TO POS
SPAN | Frame Frame , , , DIAGONAL INT. BAY INT. BAY SEE FRAME JUNCTURE DETALS ON SHEET 13916
() | Width (ft)| Depth (ft)|CHORD £'s [VERTICAL Z's|DIAGONAL Z's|WIND BRACING <£'s| DIAG. BRACING| CROSS TIE 3. FOR WALKWAY DETAILS SEE T-39.1.8.
29'-g" 3_gn 106" |8"x 6"x a'| 4x 4"x Yo | 4vx 4% Fgn 3k 3% " 3k 3% | 2V x 2V x Vet

NEVADA DEPARTMENT OF TRANSPORTATION

SINGLE POST DMS
OVERHEAD SIGN
STRUCTURAL FRAME
MEMBERS

Signed Original On File |M71.3 (623)
CHIEF_BRIDGE ENGINEER _ [°0F TR,




Diagonal £ %/

2

DETAIL 1

Vertical £

Chord £

R \X/_ R

60°

Lateral Bracing

Lateral Strut

DETAL 3

Lower Cap Plate
See Sheet T-39.1.6

Cross Tie £

Bracing

Internal Diagonal £
Bay Bracing

Wind Bracing

Typ.
7 yp

Wind Bracing

Chord £

Typ.

A

Vertical £

DETAIL 5

V

1

DETAL 2

Vertical £

DETAL 4

Chord £

11T

1

Backing Plate
2" x %u

WELDED CHORD SPLICE
Prepare Edges By Beveling To Angle Shown.
Weld To 100% Full Penetration & Grind Flush
With Base Metal.

Diagonal £

Chord £

I

NEVADA DEPARTMENT OF TRANSPORTATION

SINGLE POST DMS
OVERHEAD SIGN
STRUCTURAL FRAME
DETAILS

Signed Original On File |M71.4

CHIEF_BRIDGE ENGINEER _ [°0F TR,
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" 3" 3 3
el See Detail | [ 2.
Backing Ring r 3. PLACE BACKFILL IN PLACE PRIOR TO ERECTION OF POST.
| - Typ.
7 3 4. THREAD UPPER
) z 5
i \ J = ? C " REINFORCEMENT, EXCEPT AS NOTED.
' ! 3
%" Dia. Galv. See Detail 5 N ,_4 6. RETAN ANCHOR PLATES WITH HEX NUT OR FORMED HEAD.
Drain Hole (2 Permitted) %] . "
A [~ Axis of Sign 7.
© . TO MAKE THE BOTTOM OF THE SIGN FRAME LEVEL.
SECTION C-C ] I— 8" Dia. Hole
el % O — 8.
Lg_;j gk
t}” &L Gusset Plate .
Plate 4'x 3'—6" x 2" See Gusset Detail
Pipe Wall
\/4\\ x 1"
Backing Ring
‘ Tack Weld
2" Metal Conduit
! (Connect to DMS)
1
© i1 = Vil Bl v Sl |
A | 77T =71 Axis Of Si
o | yan | gﬁ\
| ! /)| | ~—To DMS -
[ [ |
£ : : L Drilland Tap For
g | r ) X W 2" NPS Short Nipptd
(=] [ [ |
o [ / +D | i D
€ [ / r \7 | -
= o : g *T ;:?7: —— Weld 2" NPS Coupling Or Drill SECTION D D
~low L L And Tap For 2" NPS Short Nipple
= T—F—s—=1=) And Plug With Recessed Pipe
T w — Plug,Same Side As Sign Face.
g o %
o
2
L ©
“ °
5 s
w
3 s ~—— Post 30" 0.D.
= T w/ /5" Wall Thickness
8 L s
E N
@ N Weld 2" NPS Coupling or
2 RN Drill& Tap For 2" NPS
o o Chase Nipple & Plug
3 A e With Recessed Pipe Plug. Face Handhole—] (16) Anchor Bolts
S EERN Place Perpendicular to Away From 2!/4" Diameter
o N Sign Panel Axis Way From Traveled Way, X
£ -2 Approaching Traffic. See Handhole & Hex Nut, Leveling
g o / Cover Detail Nut & Washer
=
= I B Handhole
- A Y / —| ‘
x © o
i
CHATE T g,
| - =3 | Typ.
N 2y 5" x 1" Plate
Roadway T N[O D
Base Plate |
Surface Elevation * | Anchor
X%IN\}\HWH%%\ I I late i_J 4 Spaces @ WOVZHB‘
Vari i I ’
aries n. e ‘\WEWE
f:ﬂ: ))H i DETA”_ A
(2) 3" Conduits MIHEN See Anchorage Details Varies Anchor Type

ELEVATION

ANCHORAGE DETAILS

NOTES:

1.

5" x 1

FOR GENERAL NOTES SEE
SET BASE PLATES AND LONGER SIDE OF PEDESTALS NORMAL TO AXIS OF SIGN.

FOR REINFORCEMENT, EMBEDMENT IS CLEAR TO OUTSIDE OF BAR AND IS 2" TO THE MAIN

RAKE THE POST OUT OF PLUMB, WITH THE USE OF THE LEVELING NUTS

AT FINAL POSITION OF POST TIGHTEN ALL TOP AND BOTTOM NUTS AGAINST BASE PLATE.

" Pla

ny

"INSTRUCTIONS AND EXAMPLES'" STANDARD PLAN T-36.1.1.

8" OF ANCHOR BOLTS AND GALVANIZE UPPER 12",

DETALL 5

(4) /4" Cap Screw

TS 6" x 4" x %" x 2" —

Typ.
Al

" 2 Space F "
3”“‘@—9"’{5 3

DETAIL B
Anchor Type

540

Al

¢ Pipe

HANDHOLE & COVER

—Cut Off Heel
of Gosset Plate
T x 45°

TS 6" x 4" x %" x 2"

Post or Mast Arm

- I/g" Neoprene Gasket
Cemented to
Cover Plate

10 Gage Cover Plate

Tack Weld Hex
d Nut

[—Hea

Cover Plate
7 Not Shown

1-6" To Top of
Base Plate

ELEVATION

452

DETAIL

NEVADA DEPARTMENT OF TRANSPORTATION

SINGLE POST DMS
OVERHEAD SIGN
POST DETAILS

Signed Original On File |M4.5 (623)
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NOTES:

1. WHEN DRILLING HOLES FOR UNFINISHED BOLTS, DO NOT EXCEED
NOMINAL BOLT DIAMETER BY MORE THAN /\g”,

2.USE ONLY GALVANIZED BOLTS, NUTS, AND WASHERS.

3.IN ALL CASES, SUPPORT SIGN FRAME AT TOP OF POST. FINISH
THE BEARING SURFACE TRUE AT THE TOP OF THE POST.

4. AT LOWER JUNCTURE CONNECTION, USE SHIMS WHERE ANY CLEARANCE
EXISTS BETWEEN BOTTOM OF FRAME AND POST PLATE PRIOR TO
TIGHTENING OF BOLTS IN LOWER CONNECTION. SHIMS MAY BE
GALVANIZED STEEL CUT WASHERS.

Cap Plate
p/” x 40" x 115" A= oo
See Detail g
Bolt Access Hole 2-4
= £3"x3 \‘ A
(i = — - — = [l
| T
b
A i ) 1!/5" Dia. u / -
& | tigh Strength Bolts Janyan L 7
: 3, |
0] %"“ GusGset P\to‘tet (ﬁ Req'd) K
ere usse nterrers "
With Boil, Cut to Cleor i SoterC By e
Slip Fit Over Pipe
g T
SECTION A-A
PLAN ELEVATION
Drill Thru Outer Collar and Post WallFor Bolts.
Provide Hardened Contoured Washers Under
Bolt Head and Nut, Hardened Contoured Washers
To Be 3" x 3" x Y6 Min. Grind Face to Fit. UPPER JUNCTURE CONNECTION
5. A
24"x4"
_ B m@ Post Wall
/856" H ! 4,«
. R ‘
i [N |
o ;Dr\HThru Juncture P\ote & Post S == ==
" late For 15" Bolts. /30y 3”/ [ | i
o “&'_/ E’ro\é\dvev QhCut&Wﬁ‘]s&hers | [ Lower
[
l_:L,,!,,,J‘J 7777777 p—) oc asher ut. C\)‘ I/ 0.D. +
Lower Juncture Plate B__J Cut/Bore Thru Juncture Plate JLi " I
" For Post. Hole Dia. Equals Ya
AT x 40T x 1 Post OD. Plus 1" Max.
ELEVATION SECTION B-B

LOWER JUNCTURE CONNECTION

8" Dia. Y
" s" Neoprene Gasket
//a" Cover Plate ___ Cemented to Cover Plate

Cap Plate[C

Post Plate Same_ Size & Thickness As

7" Dia. Bolt Circle

Drill& Tap Thru Cap Plate For ¥%g"
Round Head Brass Machine Screw
1" Long , 4 Holes @ EqualSpacing

6" Dia. ]
S~ andhole
'> Chamfer Yig''x 45°
SECTION

BOLT ACCESS HOLE
DETAIL

Lower Juncture Plate

Post Plate

Juncture Plate, Cut/Bore For Post
Yig" Max. & Weld to Post.

NEVADA DEPARTMENT OF TRANSPORTATION

SINGLE POST DMS

OVERHEAD SIGN

FRAME JUNCTURE
DETAILS

Signed Original On File |Mf1.6 (623)
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Varies |}

B e . 04
TSI ISS SIS S eSS B
P39 R30584888088134283 133
ISR A PR S IIALE !

T
& A=
28'-3
ELEVATION

$ ZML %" Hex Head Bolt
- - - e - - T o EE 8" x 6" x ¥y Top Chord Member
WX NNN NN %Y NNNNY W6 x 15
XSGR LTk LI Walkway Yertical Support
- en
X KKKLLLL Y R LKL KL KKK KKK 9 ™~
D V-VVNVNOVN DD YNV VNN IN NIV B B
Vertical Supports @ 3'=6" Max. L. Varies
(Exact Locations per Cabinet Design)
PLAN VIEW
B B
8" x 6" x ¥" Bottom Chord Member
3_ gn
Vertical Supports — W6 x 15, %" Hex Head Bolt
Located @ Sign Cabinet Internal See - EE ﬁ/ﬁ
Vertical Supports, 10'-4" Length Deﬁa\\A ;)r
\ = ‘ rJ LI
I ! :f
Yo |
RN ‘ DETAL A
AA *x
NANAITN £
§/\//§§\/\/\Q ‘ 3|
X /\/\/\/\ ‘ T
7 f§§\/\/v\//< ‘ ®
A ><\/\/>)q H=—r £
/\/\QE)MS/\>\ I N
RRCEREY | =
A b F
ALK A % o
GRS % A | o
IABER
XNXINX XX AL G — Vertical £'s @ 7'-1"
’/<</W\/\/\\/ ‘ ATX AT X e
Kick P\atexﬁmmw i
[ / B W N
Walkwa LSee \
11"l Detail A Beam
Max.
8" x 6" x ¥4 Chord Member
SECTION A-A - !
W6 x 15
Vertical Support
A——l

[J=———|—%" Hex Head Bolt

1
g

SECTION B-B

NEVADA DEPARTMENT OF TRANSPORTATION

SINGLE POST DMS
OVERHEAD SIGN
SUPPORT DETAILS

Signed Original On File |M4.7
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0.1046" (12 Gage) Xk W‘t‘ Hold

Down

Strap At Each Bracke

COORDINATE THE CONNECTION OF THE DMS TO THE
TRUSS WITH THE DMS FABRICATOR.

2" x 6" x 0.1046" (12 Gage) Gutter Lower Chord
3 ¥ x 2/2" Lon N . "
3 o ez Hex Head Bolt & Nut, a1\ 6 3/,
8 - ‘. 1-9%, Provide 1Flat Washer,
B 1 \éock‘ szaswherh&
PN R A 4 17—1" Max. evele asher %u
"T’, o * Walkway Grating ———=
: 1 _ 24"1 | See Note 1 3,
, .
“To L Safety Rail ) “TJ;—Hl?’w‘ -
> BI8 22 NS TIF faebetat — PR || Seo Kick L
>Z15 PPV KK RMEX K K K K K KK KKK ~ | p X < e Detai
SN NN o 2 sy UL ]/~ Plate Detai 7
I
/ ~ ié ‘ ge? "Dr'\p Pan S4 x 7.7 Beam
Beam on ; A e S /[ by Detai
Typ. I Kick Plate { s
I Walkway 12“* E—= | DRIP PAN DETAIL
! 3e 37" ' 511"
PLAN VIEW o= |
[
VIEW A-A
2"
1 Kick Plate = Bent Plate
ol 107 % 4" x Je"
{ N i
YK AKX 30 "
‘ - Steel Plate 1/5" /4" @ 12" SARBSEEN (2) %" Dia. Bolt @ 12
2 Bo\tgduon_ Vertical £'s
Ly~ w/ %" Dia. Bolt Drip Pan
fz‘> Grating
N > 4 \
Vd | il ‘
A Vot
1on ,J | Beam
; o i
Kick Plate [ AT
Bent Plate 10" x 4" x V" } ‘ 4
T KICK PLATE DETAIL
g3 5 ‘
FRONT ELEVATION NOTES:
1. UNLESS OTHERWISE NOTED HEREIN, REFER TO
T-36.1.9 AND T-36.1.11 FOR WALKWAY DRIP
PAN AND SAFETY RAIL DETAILS.
2. FIELD VERIFY ELEVATIONS PRIOR TO FABRICATION.
3. VERIFY WALKWAY LAYOUT BEFORE FABRICATION.
4,

NEVADA DEPARTMENT OF TRANSPORTATION

SINGLE POST DMS
OVERHEAD SIGN
CATWALK LAYOUT

Signed Original On File |M4.8
CHIEF_BRIDGE ENGINEER _ [°0F TR,

(623)




2" Base Plate
2!/4" Bolts
/4" Washers

Nuts 2!/4" Thickness
w/ 22" Min. = 7" Bolt Extension Needed
4" Max. — 8!4," Bolt Extension Needed

+/," Beyond

From Tra

Ground_Surface Away
ffic

4i—on

Ped‘estu\

4r-g"

S

23' Foundation Depth

=8
a
2

Anchor Bolts

EM@%

/(14) No. 11 Bars

| —SpiralReinforcement

I — Axis of Sign

| ——P4174 Bar @ 6"

T———P4035 Bar e 6"

Base Plate Elev.

21/5" Min., 4" Max. Mortar

Ground Surface Adjacent To Traffic
See DetailB For Foundation In Backslope

g }

S/ 1" Min., 8" Max.

Pile Pedestal
7T
P

No.4 Bar Spiral
Reinforcement @
3" Pitch (Length 16'-6")

|l

Limits yof Pile Reinforcement

CIDH Pile

.

el

[N o U
Min.

)

-
%

No. 4 Bar Spiral @

6" Pitch J

kL
Pile Diameter

3" Cl.

SECTION D-D

3

[}
| 1
[ O] :ﬁj
o (2) 3" Dia. Conduits

[~ See Anchorage Details on

Sheet T-39.1.5

(14) No. 11 Bars
Pedestal Vertical
Reinforcement

Permissible Construction Joint

Ground Surface
Adjacent To Traffic

7

(16) No. 11 Bars
Vertical Reinforcement
Equally Spaced

/]

40— 4n

3 - 10"
45°
;‘r P4035
3= 10"
P4174
DMS PEDESTAL BENT BARS
NOTES:

1. FOR ANCHOR BOLT LAYOUT, SEE SHEET T-39.1.5.
2.FOR TOP OF BASE PLATE ELEVATION, SEE SHEET T-39.1.2.
3. USE CLASS A OR AA CONCRETE (F'c = 4000 psi.

4. LONGER SIDE OF BASE PLATES, PEDESTALS AND FOOTINGS SHALL BE ORIENTED
PERPENDICULAR TO THE SIGN AXIS.

5. PLACE BACKFILL EQUIVALENT TO THE SURROUNDING MATERIAL PRIOR TO
ERECTION OF THE POST.

6. FORM PEDESTAL 6" MINIMUM BELOW GROUND SURFACE.

Ground Surface

Away From Trofﬁc*\

DETAL B

NEVADA DEPARTMENT OF TRANSPORTATION

SINGLE POST DMS
OVERHEAD SIGN
FOUNDATION DETAILS

Signed Original On File |M4.9

CHIEF_BRIDGE ENGINEER _ [°0F TR,

(623)




OL-W

Concrete Barrier

6' For Barrier Rail
6'=6" For Guardrail
Minimum)

8-3"

4 Or Guardrail
. . Pole Mounted
4\ For Gourclrdrzjriier ‘ Cabinet
N lop
©l Hinge Point i~
E\\‘ W‘J il
o
©
i Safety Railing
0 —See Note 5
6"
DMS Control Cabinet
AOJW‘/ ontrol Cabine
|
| No. 4 Bars @ 12" E.W.
L Top & Bottom
—
Lo cl
12" | | IR
=2" Cl.
4" Fillets (Typ.)
~ \\Adjust Slab Steel As Necessary To Pass

By Anchor Bolts & PedestalReinforcing

‘ \See Note 2

3

3
4-g"

ELEVATION

Di_7n

8'—1"

56"

2|

11-40710 @ 12"

Top& Bottom

NOTES:

1. REFER TO DMS ELEVATION SHEETS FOR INSTALLATION LOCATIONS.

N

. FOR PILE PEDESTAL AND PILE DETALS, SEE SHEET T-39.1.9.

W

.FOR POST AND BASE PLATE DETAILS, SEE SHEET T-39.1.5.

e

FOR DMS CONTROL CABINET INSTALLATION DETAILS, SEE SHEET
VENDOR REQUIREMENTS.

o

. INSTALL RAILING PER "PEDESTRIAN RAIL TYPE "R" (MODIFIED)"
DETALS ON SHEET T-39.1.11.

o

INSTALL A FOUNDATION CAP MAINTENANCE PAD AT ALL LOCATIONS
WHERE A DMS CONTROL CABINET IS ABOVE A 3:1 OR STEEPER SLOPE.
INSTALL A 48" x 48" x 4" CONCRETE PAD IN FRONT OF DMS CONTROL
CABINET ON SLOPES FLATTER THAN 3:1. PAD SHALL SLOPE 2% IN
DIRECTION OF EXISTING DRAINAGE.

PAD REINFORCING

6'For Barrier Rail
Guardrail

6'=6" For

Concrete Barrier Rail
(Shown), or Guardrail ——

¢ Post

< :I,/DMS Control Cabinet

No. 4 Bars e 12" E.W.
Top & Bottom

=L 2" Cl.

g-3"
7

3
4-8"

Y

e,

[P ] I TP
L I Lo ¢l

4" Fillets (Typ.)

TG
T A

\\See Note 2

SECTION A-A

ELEVATION

NEVADA DEPARTMENT OF TRANSPORTATION

DMS MAINTENANCE
PAD

Signed Original On File |M4.WD (623)
ADOPT!
CHIEF_BRIDGE ENGINEER [ ‘512,03“”53 N /xx




L-N

NOTES:

1. CONCRETE SHALL BE CLASS A OR AA.

2. ROUGH BROOM TEXTURE ON FRONT AND REAR PADS.

INSTALL GROUND ROD WIRE CONDUIT IN ALL CABINET
FOUNDATIONS. GROUND ROD WIRE CONDUIT TO BE USED
WHEN AN ADDITIONAL GROUND ROD IS REQUIRED.

Ground Rod With Ground
Clamp.

(4) ¥" Dia. X 15" X 2"
Anchor Bolts (Typ.)

(3) # 5 Bars

FOUNDATION
Evenly Spaced

3" Aggregate Base

3" Aggregate Base

* 5 Bars
Spaced as Shown

NEVADA DEPARTMENT OF TRANSPORTATION
SECTION A—A

CABINET FOUNDATION
TYPE 1

Signed Original On File |M*‘!.‘M (623)

CHIEF BRIDGE ENGINEER _ [000 100, /o 5/09]



C¢L-N

A

Longitudinal Traffic Barrier
/ (Barrier Rail Shown)

‘ Roadway ‘
} |
(9) No. 5 Rebar
@ 12" on Center
(Top and Bottom)*\
20 ) 8'
‘ -
Front Door = = 41 T —

Pedestrian
Rail

Pad
B\

(4) No. 5 Rebor‘y

Evenly Spaced
(Top and Bottom)

Ground Rod

26"

i V.AQ.

* i ;
\7\ \7\ \ \7\ | \7\ \ \*m*\ | \7\\
NS

SECTION B-B

=1 \:\ \ \

\ Ground Rod With Ground Clamp

Pedestrian Rail
(See Sheet B-25.1.5

(4) 73" Dia. X 15" X 2"

NOTES:

1. CONCRETE SHALL BE CLASS A OR AA.

2. STRUCTURE EXCAVATION & BACKFILL SHALL CONFORM TO
SECTIONS 206 & 207 OF THE STANDARD SPECIFICATIONS.

. SEE PLANS FOR NUMBER AND SIZE OF CONDUITS.

. SEE PLANS FOR CONDUIT CONFIGURATION.

3
4. EXPOSED EDGES OF CONCRETE SHALL BE CHAMFERED 1".
5
6

. FOR GUARDRAL SEE METHOD 3 SHEET R-8.3.1.

DESIGN NOTES:

D1. TYPE 2 CABINET FOUNDATION WITH HANDRAIL
TO BE USED ON SLOPES OF 3:1 OR STEEPER.

181

Anchor Bolts ————=="s

See Note 6

Roadway

SECTION A-A

NEVADA DEPARTMENT OF TRANSPORTATION

CABINET FOUNDATION
TYPE 2

Signed Original On File |M-1.12

CHIEF

OPER/MANT ENGR. |00 05 /09

(623)




-

350

-

|
)

NOTES:

1. TOP OF TRUNKLINE CONDUITS ENTERING THROUGH SIDE OF PULL BOX
SHALL BE LOCATED AT LEAST 20" BELOW FINISHED GRADE.

2. SEE PLAN SHEETS FOR NUMBER AND SIZE OF CONDUIT. TRUNKLINE
CONDUITS SHALL ENTER THROUGH KNOCKOUTS.

3. IF MORE THAN 3 CONDUITS ARE REQUIRED, KNOCKOUT SHALL BE
WIDENED %" MORE THAN THE ADDITIONAL CONDUIT WIDTH.

4. LOCKING MECHANISM SHALL BE PROVIDED FOR COVER.FOUR %"

PENTA HEAD BOLTS AT 90°

SHALL BE USED. ONE 4" PENTA HEAD

SOCKET AND RATCHET (MINIMUM OF 1) SHALL BE PROVIDED TO NDOT

FOR EVERY 10 PULL BOXES.

5. "NDOT FIBER" SHALL BE THE TITLE ENGRAVED IN THE COVER.

6. ALL CONDUITS SHALL HAVE BELL ENDS. INSTALL CONDUIT PLUGS ON EACH
CONDUIT OR INNERDUCT ENTERING THE PULL BOX. SEAL ALL CONDUIT ENDS
WITH A DUCT SEALING COMPOUND.

7. ALL POWER CONDUCTORS INSIDE PULL BOX SHALL BE TAGGED "POWER".

8. SECURE UNDERGROUND SPLICE CLOSURES IN PULL BOXES USING THE RACKS
AND HOOKS. ORIENT THE UNDERGROUND SPLICE CLOSURE SO THE END CAP

IS AT LEAST 6" BELOW THE

OPPOSITE END.

9. MATCH TOP OF PULL BOX TO FINISHED GRADE.

10. INCLUDE 100 FEET OF SLACK TRUNKLINE AND BRANCH FIBER OPTIC CABLE FOR
EACH CABLE ENTERING THE PULL BOX. (i.e., TRUNKLINE TYPICALLY WILL HAVE

200 FEET OF SLACK.

1. ALL METAL PULL BOX LIDS SHALL BE GROUNDED. INSTALL A STRANDED
#4 (GREEN, 7-STRAND) THW WIRE, 4 FEET IN LENGTH, FROM THE LID TO
THE BONDING GROUND. FASTEN THE #4 CONDUCTOR TO THE LID BY CAD

WELDING.

12. BOXES SHALL BE FURNISHED WITH T-SLOT CABLE RACKS & HOOKS INSTALLED,
2 PER WALL. USE JOSLYN UNDERGROUND CABLE RACKS J5120 SERIES AND JOSLYN
CABLE HOOKS J5130A SERIES OR AN APPROVED EQUAL.

TABLE

5
m
=

DESCRIPTION

WARNING TAPE

FIBER OPTIC CABLE

T-SLOT CABLE RACK & HOOK ASSEMBLY

90 DEGREE ELBOW, 15" RADIUS

POWER CONDUCTORS

©®®O

20"

B" o

e O0)

Knockout Area
Grout and Finish Openings
After Conduit is Installed

See Sheet T-30.1.18 for Details not Shown

SECTION A-A

Grout and Finish Openings
After Conduit is Installed

[© I

Q1

LI
[T

PLAN

(COVER REMOVED)

40"

13'= 9" Min

T Splice Closure

]
|

16'= 5" Max

{sofooos

Splicd for

Ground Cob\esJ

1om

CABLE RACK

¥4 X 10' Copper
Ground Rod

SECTION B-B

36"

LEGEND:

— DRAIN BACKFILL TYPE Il

NEVADA DEPARTMENT OF TRANSPORTATION

ITS CONDUIT
(NO. 9 PULL BOX)
(MODIFIED)

Signed Original On File |M-1.13

CHIEF_OPER/MANT ENGR. | 0" "0 /qg)

(623)]




-

| 35m

36"

45 Degree PVC Elbow
36" Radius

45 Degree PVC Elbow
36" Radius

o%ﬁéogjt?’%‘gﬁgog < éJ 58) 6‘@@0
Sleides) OR8b 95000

¥, X 10
Copper Ground Rod
See Note 12

90 Degree PVC Elbow
15" Radius

ELEVATION
LEGEND:

— DRAIN BACKFILL TYPE I

NOTES:

1

2.

12.

SEE PLAN SHEETS FOR NUMBER AND SIZE OF CONDUIT.

IF MORE THAN 3 CONDUITS ARE REQUIRED, KNOCKOUT SHALL
BE WIDENED %" MORE THAN THE ADDITIONAL CONDUIT
WIDTH.

BOTTOM OF CONDUIT CENTERLINE SHALL BE ALIGNED TO
EXIT TOP OF PULL BOX TO FACILITATE CABLE PULLING. PER
SECTION 623, (PULL BOXES AND JUNCTION/SPLICE BOXES),
OF THE STANDARD SPECIFICATIONS.

"NDOT FIBER" SHALL BE THE TITLE ENGRAVED IN THE PULL BOX LID.

WHEN USED, MULTIDUCT CONDUIT SHALL PASS UNDER

PULL BOX EXCEPT AT LOCATIONS WHERE VID CABLES, LOOP
LEAD-IN CABLES, RAMP METER SIGNAL CABLES OR BRANCH FIBER
OPTIC CABLES ENTER THE MULTIDUCT CONDUIT.

USE FELT PAPER TO BLOCK OPENING BETWEEN CONDUITS.

PULL BOX HEIGHT ABOVE FINISHED GRADE SHALL PERMIT
4" OF SURFACE LANDSCAPING, IF APPLICABLE, TO
MATCH EXISTING CONDITIONS.

A PULL BOX EXTENSION CAN BE ELIMINATED IF THE PULL BOX
IS SUPPLIED WITH A DEPTH OF 24'".

INSTALL CONDUIT PLUG ON EACH UNUSED CONDUIT OR INNERDUCT.

ALL METAL PULL BOX LIDS SHALL BE GROUNDED. INSTALL A
STRANDED #4 (GREEN, 7-STRAND) THW WIRE, 4 FEET IN LENGTH,
FROM THE LID TO THE BONDING GROUND. FASTEN THE #4
CONDUCTOR TO THE LID BY CAD WELDING. ALL CONDUITS
SHALL HAVE A MINIMUM OF 6" CLEARANCE FROM THE TOP

OF THE CONDUIT TO THE LID.

SEAL ALL CONDUIT ENDS WITH A DUCT SEALING COMPOUND.

SEE STANDARD PLAN SHEET T-30.1.18 FOR DETAILS NOT SHOWN.

\; See Note 6

ree |
SliCERECARVIIR
»] |10 e

\ S

Y4 X 10
Copper Ground Rod
See Note 12

PLAN

(COVER REMOVED)

PULL BOXES

Back of Curb or Barrier / Obstruction
\\ 12" Min.

HORIZONTAL ROUTING

B Obstruction

Existing Ground

12" Min.
See Note 2

VERTICAL ROUTING

NOTES:

1. CORE DRILLING THROUGH AN OBSTRUCTION MAY BE USED AS AN
ALTERNATIVE METHOD, AS DIRECTED BY THE ENGINEER.

2. BACKFILL WITH TWO SACK TYPE B SLURRY CEMENT PER SECTION 207
OF THE STANDARD SPECIFICATIONS.

NEVADA DEPARTMENT OF TRANSPORTATION

ITS CONDUIT
CONFIGURATION

OBSTRUCTIONS

Signed Original On File |M-1.14
Pl
CHIEF_OPER/MAINT ENGR. 5/09

(623)]




RCB Reinforcing

‘!X RCB Reinforcing

Interior Wall
_— (Multiple Span)

T/2 Rounding Radius
Upstream End

Skew X
Length of Culvert
L L
S Fiﬁgi Higher Fills Eils
2'Min. See Note 9
SINGLE SPAN MULTIPLE SPAN *J—T- f*
PLAN PL AN QH* P‘ iHigher Fills AN i 1o
/ Low Fills N\
T f
I I
I I
LI—“ —
Low Fills = Lowest Table Value for, Given Span
Higher Fills = Slab Increase as Shown in Table
Length of Culvert Length of Culvert F”_L HEIGHT TRANS'T'ONS
v 2' Min.
2' Min.
Ate C Note 9
2 / Note 9 \\ o ELEVATION
No. 4 Bars 7
7 3 F-Bars
No. 4 Hoop Bars @ 12" /
N 7 _No. 4 Hoop Bars @ 12"
1‘,7”‘ 77777 — 11‘77”
[\~ S D - Sy o A

6" Rounding Radius
Upstream End

3 F-Bars

¥6” Rounding Radius
Upstream End

T/2 Rounding Radius

Upstream End

RCB Reinforcing From the Walls
and Slabs to Extend into Headwall
to 2" Clear of the HeadwallFace

SINGLE SPAN
ELEVATION

Concrete Barrier Rail

No. 4 Bars @ 15 —

2:11f Necessary
5 / ‘

. N EEErrrrrre = .
T1or 9" Min. IoNIaY + T1,if >9
|
1
6 Fsars &2 1 i< gn
See Table -

PARAPET DETAILS

COPING REINFORCING INCLUDED IN THE HEADWALL QUANTITIES

MULTIPLE SPAN

AN

Inner Wall ¢ RC.B.

N
Lower Higher Fill Lower
Fill Fill
SKEWED
PLAN
SKEWED PARAPETS
SKEW
ANGLE SPAN 5|6|7 |8 |10]12]14
0°— 15°| , |[BAR No. | 4 |5|5|6|7|8]|8
o
16°— 30° < |BAR No. | 5|6|6|7|8|8]|8
I
31— 45 " [BAR No. | 6|66 |7 |8|8]8
0°~ 45°| No. 4 HOOPS 12" CTRS.

GENERAL NOTES:

. DESIGN SPECIFICATIONS : AASHTO "STANDARD SPECIFICATIONS FOR
HIGHWAY BRIDGES, 1977, EXCEPT AS NOTED BELOW.

N

. CONSTRUCTION SPECIFICATIONS: STATE OF NEVADA DEPARTMENT OF
HIGHWAYS "STANDARD SPECIFICATIONS FOR ROAD AND BRIDGE
CONSTRUCTION," CURRENT EDITION, AND SPECIAL PROVISIONS THERETO.

[

. LOADING: LIVE LOAD: STANDARD HS20-44 OR ALTERNATE FHWA
MILITARY LOADING, IMPACT FOR TOP SLAB IS 30% UP
TO 3'COVER, NO IMPACT ABOVE 3'COVER. NO IMPACT
FOR INVERT. NO SURCHARGE FOR WALLS.

EARTH LOAD: EQUIVALENT FLUID PRESSURE FOR TWO
CONDITIONS,

a. 140 LBS./CU. FT. VERTICAL, 42 LBS./CU. FT. HORIZONTAL.
b. 140 LBS./CU. FT. VERTICAL, 140 LBS./CU. FT. HORIZONTAL.
LOAD FACTORS: 1.5D + 1.5E + 2.5 (L+D.

4. CONCRETE: THE CONCRETE SHALL HAVE A MINIMUM 28 DAY
COMPRESSIVE STRENGTH OF 3,250 PSI. MAXIMUM ALLOWABLE
SHEAR, Ve = 3.5 f'c, PSI. TAKEN AT A DISTANCE "d" FROM THE
SUPPORTING MEMBER.

5. REINFORCING STEEL: ALL REINFORCING STEEL TO BE ASTM A615
GRADE 60. MAIN REINFORCEMENT IS TO BE PLACED IN THE
TRANSVERSE DIRECTION. STAGGER SPLICES NOT SHOWN. HOOKS
MAY BE ROTATED OR TILTED, AS NECESSARY, FOR CLEARANCE.
REINFORCEMENT SHALL HAVE A 2/," CLEARANCE ON BOTTOM OF
BOTTOM SLAB AND 2" CLEARANCE ON REMAINDER OF STRUCTURE
AND ITS APPURTENANCES UNLESS OTHERWISE NOTED ON THE
PLANS.

6. FOUNDATION PRESSURE: THE RCB CULVERTS ARE DESIGNED TO
THE FOLLOWING SOIL BEARING PRESSURES:

COVER HEIGHTS 10 FT. 20 FT.
RCB HEIGHT TON/SQ.FT.
6 FT. 1.0 16
8 FT. 1.1 17
10 FT. 1.2 1.8
12 FT. 1.3 1.9
14 FT. 1.4 2.0
7. SPECIAL DESIGN: CULVERTS WITH CONDITIONS, LOADING, OR SIZES
DISSIMILAR TO THOSE GIVEN ON THESE RCB CULVERT SHEETS MAY
REQUIRE A SPECIAL DESIGN.
8. DESIGNATION: BOX CULVERTS ARE SHOWN ON PLANS AS SPAN
TIMES HEIGHT TIMES LENGTH (10'x 8'x 196'RCB).
9. ADDITIONAL LENGTH: LENGTH OF CULVERT SHALL BE INCREASED AS

FOLLOWS: ADD 2'TO EACH END WHEN COVER AT SHOULDER IS
0'TO 5'. ADD AN ADDITIONAL 1'TO EACH END FOR EACH
SUCCEEDING 5'OF COVER OR PORTION THEREOF.

10. HEADWALLS: ALL RCB CULVERTS SHALL HAVE TYPE IHEADWALLS
UNLESS OTHERWISE NOTED ON THE PLANS.

1. QUANTITIES: QUANTITIES DO NOT INCLUDE 'd" BARS, NOR SPLICES
IN BARS, NOR TEMPERATURE BARS FOR EXPOSED TOP SLAB, NOR
CONCRETE OR REINFORCEMENT FOR PARAPETS OR PAVING LEDGES.

12. THREE OR MORE CELLS: FOR CULVERTS WITH MORE THAN TWO
CELLS, USE DIMENSIONS AND REINFORCEMENT FOR THE
"DOUBLE BOX CULVERT' AND ADJUST THE QUANTITIES
ACCORDINGLY.

NEVADA DEPARTMENT OF TRANSPORTATION

R.C.B., CULVERTS,
GENERAL NOTES

Signed Original On File [B-20.1.1
CHEF BRIDGE ENGINEER  [F0OPTED,

(502,505)

1709




-9

"ct np ]

BW"

For Exposed Top, Provide No.4 Bars @ 18" Each "B" | J
Way (2'Lap With "c" Bars) And Adjust Quantities
- T |
ha" Bars 4 \H o / 4 L1
‘ Y Win. Fillets /Q\E F==z7 1
Optional Const. Jt. oy
e ton—| e /o
No.4"d'""Bars or ‘ /o Span L
g e >Bors@ Length=45 Dia.'s ‘ T r e
‘ No.4 Bars @ 18", For Cover Over 2' ’)/\’im o
o ; :
2 12" C \\ o s %\ i No.4 Bars /] rs \ -
= \ LF ‘ | No.4"Je 1g"
S win Filets
- - - I
. I '| - Optional Const. Jt. < ‘ M
- v g H _
o [ '/4 _Span|No.4"d"Bars or = ‘ e" Bars —1
1 | ~——F S
PN No.4 Bars © 18" E= “l
= @/)\ For Cover Over 2' 1 = T RCB / —_— | —
o ) o
—# S| ot Bars %RCB E ‘ No.4 Bars @ 18"Max. r
No.4[ e IV I | EXRGT ‘
g . = Alternative foo
e or] Lop 1" " Const.Jt. ! 2"CL(Typ.)
Length=45 Dia.'s i T No.4 Bars @ 18"Max.(Typ.) uiniig
e} e =
7 | | , s
/g o) i Alternative o
Const.Jt. ‘ - Const.Jt. — 11|
g — i B
No.4 Bars ‘ ‘ a Bms@ a" Bars Const.Jt. — :{io
- LN
F5T VaSean ! ol 2 S S S-S S f—No.4 Bars
i ‘ - [
\N g
‘ “ °
1 1
TYPICAL SECTION — SPANS 5'THRU 8 \ -
IR
//2Span T2

TYPICAL SECTION — SPANS 10' THRU 14’

NOTES:

O]

0O 6 ©

FOR BOXES WITH SPAN OR HEIGHT LESS THAN ANY OF THOSE SHOWN

IN TABLE, USE NEXT GREATER SIZE BOX CONCRETE DIMENSIONS AND
REINFORCEMENT. ADJUST BAR LENGTHS AND RECALCULATE CONCRETE
AND REINFORCEMENT QUANTITIES.

FOR BOXES WITH SPAN OR HEIGHT OR COVER GREATER THAN THOSE
SHOWN IN TABLES, A SPECIAL DESIGN IS REQUIRED.

QUANTITIES ARE APPROXIMATE AND FOR DESIGN PURPOSES ONLY.

IT IS PERMISSIBLE TO ELIMINATE THE 180° HOOKS ON EVERY OTHER
BAR.

""e'' BARS ARE AT HALF SPACING.
"a" BARS ARE AT HALF SPACING.

PROVIDE PAVING NOTCH WHEN TOP IS EXPOSED AND WHERE P.C.C.
PAVEMENT OR APPROACH SLAB IS USED. ADJUST THE QUANTITIES.

WHEN TOP IS EXPOSED, THE TOP SLAB CONCRETE SHALL BE "EA",
f'c=4500 PSI, OR "A", f'c=4000 PSI, AS DETERMINED BY THE
ENGINEER. IF "EA" CONCRETE IS TO BE USED, THE TOP SLAB
REINFORCING STEEL SHALL HAVE AN EPOXY COATING.

''b'"" Bars

pacing

""c" Bars

@ S

e ars

WALL SECTION
SPANS 10'THRU 14!

"b" Bars “c" Bars

a" Bars ‘
Spacing

Spacing

ROOF SECTION
SPANS 10' THRU 14!

Invert Similar

SHEET 10F 2

NEVADA DEPARTMENT OF TRANSPORTATION

SINGLE
RCB CULVERTS
Signed Original On File |B-20.1.2 (502,505)
CHIEF_BRIDGE ENGINEER _ [F°07 155y /7 1709




SPAN FT. 5 6 7 8
HEIGHT FT. 3 4 5 3 4 5 6 3 4 5 6 7 3 4 5 6 7 8
MAXIMUM_EARTH COVER FT.]10]20] 10 J20 [ 10J20[ 1020 1020 10]20[10]20] 10]20][10 [20] 10[]20 1020 ] 10]20[10]20]10]20] 10]20] 10]20 [10]20 |10 [20
;| ROOF T1 IN. | 7Y | 7o 7Vo |7Y2 |72 7Y 8| 8| 8| 8 8 8|8 8 8| 9|8 9|8 9 | 82| 9 | 8| 9 |8/2]|9/ |8V 9| 85| 92| 8/2| 10 |85 10 |8/ | 10
S IWALLS T2 IN.| 6 | 6 6 6/ | 7! 6| 6 6 7 |67 7185 6 6|16 |7 |6/]|7h 718/ 8 |9k 6 71617 |84]7% 7 | 8% 8 |9/ |8/ [10Y5
O |INVERT T3 IN. |6/ 7 |6/ | 7 |6/]| 7 718 718 7 81718 8| 9138 9 8 9 8 9 8 9 8 | 9] 8|94 8|10 8| 10810 8 |10
LZ; SPACING IN. [8Y5 |5V ] 8Y% [V |8/ [ 8] 7Y 5 7% | 5 |7 | 5 |7Ve] 4/,| 6% 5 |8V% [4/2] 6] 5% | 62| 52| 6% |5% ] 6 5 6 |5 6 5 6 |4/ 6] 5 6 |4/s
£[ "a"  [BARNO. 716 716 716171 6] 7] 6| 76| 7|6 7le |76 7| 7| 7| 7]|7 7l 71l 7l7 1717 l7 17171717 1717
“[ e BAR NO. 41 4] 5[5 6] 6] 4] 4] 5]5 6| 6| 7] 6 |« 4|5 5]6] 6|6 7]7 715 s|ls]s5[s5] 6] 66|67 7 17
Z |CONCRETE CF/LF 10.0[10.2] 11.0 |12.0 [12.5[13.7| 11.7 [12.3| 12.7] 14.2] 14.2]15.9 |15.9|18.3 [13.7 | 14.9] 14.6(16.8] 16.1| 18.5 | 18.1]21.0 |20.7[23.8[15.4]18.0|16.4]19.0| 17.9]21.1 | 19.5 [24.1 [22.1] 26.9] 24.1] 30.1
3 |REINFORCEMENT LBS/LF 58| 68| 67 | 81|82 [105] 70 | 81| 82| 96 | 97 [120 [ 124|148 | 94 | 94 [ 105|118 | 121] 147 [130 [177 | 160 [192 | 115 | 139[123] 151 | 131 [171 [137 | 198 [160 | 215 | 192 | 252
SPAN FT. 10 12
HEIGHT FT. 3 4 5 6 7 8 9 10 4 5 6 7 E 9 10 i 12
MAXIMUM EARTH COVER FT. w20 10] 20 [ 0] 20 10]20]10]20] 10]2 | 10]20 [ 10 [20 ] 10] 2010 [20 [ 1020 | 10 [20 | 10] 20| 1020 | 10 [ 20 [ 10 [ 20 ] 10 | 20
&|ROOF T IN. 8 [10/z] 8 |10z 8 [ 10z | 8 [10/2] 8 |10/p| 8 |10/2| 8 [10/2|8Y | 11 |8/ 12 |8/ 12| 8/ 12 |8/ |12 (8| 12 |8/ | 12 |8k |12 [8% | 129, | 12
& |WALLS T2 IN. 8| 8| 8] 8 8 8 8 | 9 8 1 9 8 | 10 [8/ [, |9 [12V,] 8 0] 8 [ 10] 810 [8/, [10/2[8/,[10/>] 8/ | 12 9 [12/> [10V> | 13Ve] /2| 15
O|INVERT T3 IN. 8 [ 11 8] 1 8 11 8 nl sl 8 i 8 | 11 [8% | 11 [8Va12V5|8/2 125 82| 125 9 N12Va| 9 [12V2] 9 [12Ve] 9 [12V2 |9/ | 13] 10 [ 13
SPACING IN. B3l 21312 [ 13 22w n]n]lio n [ nmlw] nlwo]9 10 [ 9 110 9 [ 10 9 w9 [w][ 8]w0][8 [10]10 3| 9|8
2| ra"®|BARNO. 6| 7| 6] 7 6 7 16 716 718 7 6 6 6 6 | 6 716 |7 6 7 6 | 7|6 ] 7 67 |8 7 5 6| 6 6
Y BAR NO. 6] 7 6| 7 6 7 6 7 16 716 7 6 | 6 7 7 6 71617 |8 716 7167 67 |8 71717 6 | 7
S| "b"  [DIMENSION "B"  FT.-— IN.|2-10] 2=T1[2-10] 211 [2-11] 211 [2-1[ 3 [2-M[3-9[2-11[3-9 [2-1M[3-9 [ 2-1 [ 3-9 | 31| 3-2| 3-1[3-2 [3-1 [3-2]3-9|3-9[3-9[3-9[3-7 [3-9 [3-7[4-4|3-7 [4-4[4-4 [4-4
S DIMENSION "BW" FT.- IN.[2-10] 3 [2-10] 3 [4-10] 5 [4-10] 5 [4-10] 5 [4-10] 5 [4-10] 5 [4-7 [4-7] 4 4 | 4] 4 | 6 [5-10] 6-2|6-7[6-2]6-7[4-11[4-1[4-1[4-11]4-11[4-1[ 4-4[4-4
= [BArNO. 6 7167 6 7 6 | 7| 6 G 7 7 1717 7 6 7167 6 7 6 | 716 | 7 6 7 6|7 7 1717 7
&) ©  |DIMENSION "C" FT.- IN.|3-4] 3-4[3-4| 54 |3-4| 3-4 |7-4 |4-8|/—7 |4-8| 8-2| 4-8 /=7 |4-8 | /=7 | 4-8 | 4-4| 4-4[4-4[4-4 | 4-4| 3-7|8-1 [5-7| 8-1|5-7 | 8-1 |5-7 |8-1| 5-7| 8-1[5-7 [ 8-1 [5-7
"e" (®BAR NO. 4144 4 4 4 4 [ 4] 44 4 | 4 4 | 4 5 5 4 4+ 414+ 4 4444414 4] 515 5 |5
Z[CONCRETE CF/LF 19.1]24.3]20.4] 25.6/21.6 | 26.8 [23.0[29.5]24.3|31.0 [ 25.6 | 34.1|27.8| 37.7| 32.1 |42.3 | 24.2| 34.6|25.5/36.2] 26.8]37.7|29.3 [40.1|30.3|41.9 [32.2 [45.4 | 34.5[49.8] 40.7| 54.2] 45.4[59.9
3 |REINFORCEMENT LBS/LF 161 | 230| 169 | 237 | 191 | 267 | 233|285 |260 | 325( 300 | 339 | 314 | 327 | 360 | 373 | 271| 331 (278|339 | 295 | 362 | 353 |409|365 | 420 [402 | 413 [ 415 | 424 | 440 | 471 | 468 |534
SPAN FT. 14
HEIGHT FT. 7 8 9 10 11 12 13 14
MAXIMUM EARTH COVER FT. [ 10 [20] 10 [20] wo]20[10]20]10]20 [ 10]20]10 [20] 10] 20
. [ROOF T1 IN. | 95 149, | 1% |9V, 14 [V, 14 | 10 | 14 | 10 | 14 [10% |14 | 1 | 14
ZIWALLS T2 IN. [ 95 | 1[99 (1o |9 | /2 |10 125 [10Vo | 14 | W/ | 15 [12Y5 |16V [13Y2| 172 "d" BARS, FOR EARTH COVERS OF 2'AND LESS
O |INVERT T3 IN. | 10 [14/2] 10 [14)5] 10 [14V/z[10 |14V |10V, | 14V] 10,] 15 | 11 |15 [1/4] 15 TO BE PLACED IN TOP SLAB ONLY
SPACING IN. | 0] 9] 10 9 lw| 8 |10 8 | 0] 8 8 10| 1010 [10] 9 SPAN [s]e [ 7[&] 0] 2] 4
Z[ "a"B[BARNO. 7171 7 7171 7171717 7 5 | 7 617 |67 NUMBER of BARS \ 6‘ 7 \ 8 \ 9\ 10 \ 12\ 6
< BAR NO. 6 |7 7] 717171717 7 7 6 8 7181718
I DIMENSION "B" FT.— IN. | 2-9|4-2|3-4 | 4—4|3-4|4-6 |3-4| 4—6|3-6| 4—6 | 3-6 |46 |36 |4-6|4-9| 6
5 DIMENSION "BW'" FT.— IN. [6-5] 7 [ 7 [8-4] 7 |84 6] 6 | 6 6 6 6 | 5| 6 |46] 6
= .. [BARNO. 717171717 71717 17 7 7 8 8 | 8 |8 |8
Wl © [DMENSION "C" FT.— IN. [ 4 [4-2[6-9 [6-9 |5-10[5-10] 6 | 6-4 [8=11]6-4 |8-11 [6-4 | 8-11|6=4 [8-11|6-4
e (5 BAR NO. 41 4] 44 4a] 44 4 14 |4 4 5 6 | 616 6
Z [CONCRETE CF/LF 36.2|51.0] 37.8] 53.1(39.5] 54.9]41.9] 58.7]45.9] 64.1 [49.9 | 69.5] 55.6/75.8] 61.6[81.3 SHEET 2 OF 2
3 |REINFORCEMENT LBS/LF 374 | 471] 449|522 446 | 587 449| 580 492 | 596 [537 | 605 | 564|634 [604 | 759
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"g" Bars — ‘ "f'' Bars
| AN

Al Y

/ ‘J‘f”‘Bcrs

Spacing

—

Spacing

a" Bars

ROOF SECTION
SPANS 5'THRU 8'

INVERT SIMILAR

Spacing

=
Spacing

e'" Bars @

§ Interior wall
No. 4 © 18"Max. "g" Bars
"f'' —— Bars
No.4 Bars
. = s
.
. > .'/ s
; X
(%= Min. Filets \ ]
Opt'\ona‘\Const, Jt. — "d" . Bars
No.4 '"d"
0.25S ‘ Bars or 0.25S
T
No.4 Bars @ 18", ° L
For Cover Over 2' / =
No.4 Bars 5 %
No.4 e 18"Max. 4 © *
2"Cl.(Typ.)
Alternative
Const. Jt. o
No.4 Bars @ 18'"Max.
e] 0'] s A Invert Elev. — L/ Const. Jt.
45xDia.=Lap Igo "f''———Bars \ ’/
oA o / *‘ & .\< o -
Const.Jt. / Y s 7 - s = =
No.4 Bars —/ "g" Bars Lzyzuc‘
"a" ) Bars )
30
T2 Span, S
TYPICAL SECTION — SPANS 5' THRU 8'
Spacing Spacing
Spocng Spacing
g or

"b" Bar

—

a" Bars

Spacing

Spacing

ROOF SECTION
SPANS 10' THRU 14!
INVERT SIMILAR

"b" Bars

/ ""c" Bars

Spacing

Spacing

@ "'e'" Bars

—Xx
-
wm

WAL
SPANS 10' TH

nen

€ Interior Wall "B"
@ No. 4 @ 18'"Max. 45xDia.=Lap
"l Bars "g" Bars ‘ ‘ ”:ﬁ Bars No.4 Bars
No.4 Bars K m I / .
J % e = g - —
s N N . . . A (N
N [ Zewe e AL
¥," Min. Fillets Optional Const,‘ Jt. %
0.255 No.4 "d" Bars or ‘ 0.255 i
T
T ‘ No.4 Bars @ 18", L
- ' For Cover Over 2'
S I |[L2"CLaypy No.4 BorSJ ©
2 H
N "e'" Bars
S N\ " -
Ater. No. 4 © 18"Max. No. 4 @ 18"Max. i
Const. Jt. é\temcﬁve
Const. Jt. onst. Jt.
Invert Elev. \
1/ No.4 Bars @ 18"Mox. M ’ @
"f'—_— Bars ©
} " * K;C t.Jt
D J \.>/‘ * .' : ‘\ ¢ o onst.Jt.
AN
zvz“CLJ "9 Bars 1]
"a" Bars "B" ‘
e
40 ] ‘
Span, S T2
TYPICAL SECTION — SPANS 10' THRU 14!

NOTES:

Q @ e ® O

FOR BOXES WITH SPAN OR HEIGHT LESS THAN ANY OF THOSE SHOWN
IN. TABLE, USE NEXT GREATER SIZE BOX CONCRETE DIMENSIONS AND
REINFORCEMENT, MAKE NECESSARY CHANGES IN BAR LENGTHS AND
QUANTITIES.

FOR BOXES WITH SPAN OR HEIGHT OR COVER GREATER THAN THOSE
SHOWN IN TABLES, A SPECIAL DESIGN IS REQUIRED.

QUANTITIES ARE APPROXIMATE AND FOR DESIGN PURPOSES ONLY.
IT IS PERMISSIBLE TO ELIMINATE THE 180° HOOKS ON EVERY OTHER
"e" BAR.

""e'' BARS ARE AT HALF SPACING.

PROVIDE PAVING NOTCH WHEN TOP IS EXPOSED AND WHERE P.C.C.
PAVEMENT OR APPROACH SLAB IS USED. ADJUST THE QUANTITIES.

WHEN TOP IS EXPOSED, THE TOP SLAB CONCRETE SHALL BE "EA",

f'c=4500 PSI, OR "A", f'c=4000 PSI, AS DETERMINED BY THE
ENGINEER. IF "EA" CONCRETE IS TO BE USED, THE TOP SLAB
REINFORCING STEEL SHALL HAVE AN EPOXY COATING.

NOTE: THIS PLAN SHEET MAY BE USED
FOR MULTIPLE CELL CULVERTS BY
MAKING NECESSARY ADJUSTMENTS.

SHEET 10F 2

@ 18"

DOUBLE
RCB CULVERTS

NEVADA DEPARTMENT OF TRANSPORTATION

Signed Original On File [B-20.1.3
Pl
CHIEF BRIDGE ENGINEER _ [00" 00 /7
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SPAN FT. 5 6
HEIGHT FT. 3 Z 5 3 7 5 [
MAXIMUM EARTH COVER FT. 10 20 10 20 10 20 10 20 10 20 10 20 10 20
© |ROOF TN 7 7! 7 7! 7 A 7 9 7 9 7 9 7 9
O [EXTERIOR WALL T2 N 6 6 6 7 6! 7! 6 6 6 7 6! 8 7 8!
O [NVERT T3 N, 7 8 7 8 7 8 7 E 7 g 7 9 7 3 "d" BARS, FOR EARTH COVERS OF 2' AND LESS
. [SPACING IN. 1, 14 1/, 14 (A 15 1! 12 /5 12 1! 12 1! 12 TO BE PLACED IN TOP SLAB ONLY
z g BAR_NO. 4 7 4 7 4 7 6 7 6 7 6 7 6 7 seaN [ 5 [6 |7 |8 [0 [z [=&
o "f"__|BAR NO. 5 5 5 5 5 5 5 5 5 5 5 5 5 5
o BAR NO' 3 7 3 7 5 7 i i v 7 > 7 > Z #/cell [ 5 ]6 |8 J1o [ [ ]
"e" (5[BAR_NO. 4 5 5 6 5 7 4 5 4 6 5 6 6 7
Z ICONCRETE CF/LF 17.8 | 19.3 19.3 21.6 21.3 23.8 201 | 246 | 21.6 | 27.0 236 | 29.7 | 25.8 | 32.2
3 [REINFORCEMENT LBS/LF| 122 121 134 137 145 162 186 162 | 192 | 179 206 190 227 212
SPAN FT. 7 8
HEICHT FT. 3 7z 5 7 3 ] 5 7 8
MAXIMUM EARTH COVER FT.| 10 20 10 20 10 20 10 20 0 20 10 20 10 20 10 20 10 20 0 20 10 20
2 [ROOF T1 1 7% 10 7 10 7Y, 10 77> 10 B8 10 8 il 8 11 8 11 8 n 8 il 8 11
O [EXTERIOR WALL 12 . 6 6 6 7 6 7Y 7 9 8 of 6 7! 6 7> 6/ 8 7 9 8 10 ) il
© [INVERT TS N[ 772 102 7 07, | 772 0/, | 77 07, | 77 107/, 8 11/, 8 /> 8 /2 8 /2 8 T1/2 8 i)
. [SPACING . il 10/ 11 107/, 11 10/, 1 10/, 11 107, 9 10 9 10 9 10 9 10 9 10 9 10
z g BAR_NO. 6 7 5 7 6 7 6 7 3 7 7 7 7 7 7 7 7 7 7 7 7 7
o "f"__|BAR NO. 6 5 6 5 6 5 6 5 6 5 5 5 5 5 5 5 5 5 5 5 5 5
"o" _[BAR NO. 6 4 6 4 6 4 3 4 3 4 6 4 6 4 6 4 6 4 6 4 6 4
"e" (5[BAR_NO. 4 5 5 5 5 6 6 7 6 7 4 5 4 5 5 6 6 6 6 7 3 7
Z [CONCRETE CF/LF | 23.7 | 30.8 | 25.2 | 333 | 27.2 | 355 | 294 | 391 | 32.4 | 418 | 27.8 | 385 | 29.2 | 401 | 312 | 42.4 | 33.4 | 455 | 36.4| 48.9 | 39.0 | 52.6
S [REINFORCEMENT LBS/LF | 207 197 220 208 227 228 | 252 262 260 | 276 | 270 | 224 | 283 | 237 | 302 266 | 340 | 279 | 350 | 312 | 360 326
PAN FT. 10
HE [GHT FT. 3 4 5 6 7 8 g 10
MAXIMUM EARTH COVER FT. | 10 20 10 20 10 20 10 20 10 20 10 | 20 10 20 10 20
2 [ROOF T1 .9 112 1/2] 9 12 1/2 g [12 1/2 9 12 /2] 9 12 1/2[ 9 Mo 1/2[9 1/21 12 1/2 9 1/2[12 1/2
S [EXTERIOR WALLS T2 ] 8 [} 8 8 8 1/2 9 1/2] 8 N0 1/2[8 1/2[ 11 1/2 [ 9 17212 172
© [INVERT T3 9 12 1/2 9 12 1/2 9 12 1/2 9 12 1721 9 N2 1/2] 9 h2 1/2[ 9 12 1/2 E] 12 1/2
SPACING T T 172 11 7 1/2 | 11 7 1/2 |10 172 7 172[ 10 8 10 8 |10 1/2 B8 10 1/2] 8 1/2
= g BARNO. 7 7 7 7 7 7 7 T 7 7 7 7 7 7 7 7
Y £ BARNO. 7 5 7 5 7 5 6 5 6 6 5 6 5 6 5
] 7q” ARNO. 4 4 4 4 q 4 ] 4 4 4 4 4 4 4 7 4
© BARNO. 5 5 5 5 5 5 4 5 5 5 6 5 6 6 3 3
=} “b" DIMENSION "B FT.-IN.|1-9 27 -3 2-1 -9 2-7 2 2-9 [2-3] 2-9 2-71 31 2—7 31 27 31
= DIMENSTON "Bw” FT.-IN.|3-6 | 3-10 | 3-6 3-10 ] 417 4 11 4 AT 4 [ 4-11 1 411 4 4-11
= BARNO, 5 5 5 5 5 3 3 3 3 6 6 7 6 7 3
o "c! DIMENSTON "C FT.-IN.| 5 2-9 3-0 2-9 31 2-9 3-9 33 [4-6[ 43 [56][ 46 6 4-9 6 4-3
e” (5] [ BARNO. 1 ) 1 ] 1 ] 1 4 4 4 4 ] 4 4 5 5
Z |coNCRETE CF/LF [39.0] 518 41.0 53.8 |42.7] 55.6 44.7 | 58.2 [46.7] 61.8 [48.7] 65.6 | 52.5 | 70.0 56.3 | 74.5
S |REINFORCEMENT LBS/LF | 339 415 349 428 370 454 381 494 418 | 494 |460 | 510 486 550 518 568
SPAN ET. 12
HE [GHT FT. Z] 5 3 7 8 10 1 1
MAXIMUM EARTH COVER FT. | 10 20 10 20 10 20 10 20 10 20 10 20 10 20 10 20 10 20
o [ROOE T1 - [ 14 1/2[1 14 17210 [14 1/2] 10 [14 1/2[ 1 14 17210 [14 1/2] 10 }14 1 10 [14 1 10 14 1/2
& [EXTERIOR WALLS 12 8 8 1/2| 8 8 1/2] 8 |8 1/2] 8 9 [8 1s2010 1/2] 8 [11 1/2[3 1/2[12 1/2[ 10 14 11 15
S [INVERT T3 10 5 [10 1510 15 10 15 1 15 10 1 10 15 10 15 10 1
SPACING 9 8 9 8 9 8 9 8 8 [ 7 1/2] 8 | 7 1/2(8 1/2]7 1/2]8 1/2] 8 8 1/2 8
= g BARNO. 7 7 7 7 7 7 7 7 7 7 1 7 7 1 7 7 1 i
] 77 BARNO. 7 T 7 7 7 7 7 7 6 6 6 6 A 6 6 6 6 6
= a ARNO. 1 7 4 ] ] ] 1 7 1 4 4 1 4 4 4 1 4 4
) 0. 5 5 5 5 5 5 5 6 5 6 5 3 6 6 5 6 6 3
z "5 DIMENSION ”"B” FT.— IN.[2-T 3-1 |o-7 3.1 [2-7 ] 3-1 3 32 [ 3-6] 3-2 [3-6| 3-4 [3-9 ] 3-4[3-9] 3-4 [3-9] 3-4
g DIMENSTON "Bw” FT.— [N.[4—1 3-2 [4-1 3=2 [4-1 32 [4-1 34 [ 4-1 34 [4-1 37 —9 [ 37 [ 39 37 [3-7 [ 3-7
= BARNO. 3 3 3 [3 3 3 3 3 3 3 3 3 6 6 7 7 7 7
"] c DIMENSION "C7_ FT.— IN.[3-10] 3-7 [3-10] 3—7 [3-10] 3-7 |46 a4 [5-7 5 66| 52 [ 72 [ 547557 [ 75 57
3 e” (5) | BARNO. 4 4 4 4 4 4 4 4 4 4 4 4 4 4 5 5 5 5
= [CONCRETE CF/LF |51.3] 72.4 [53.3 | 73.4 |55.0] 16.3 |57.0| 79.1 |59.8 | 83.8 [62.7] 88.1 |65.9 | 92.7|69.1| 98.8|73.7| 104
S |REINFORCEMENT LBS/LF |505 | 567 |514 | 577 [543 | 604 |563 | 646 | 600 | 663 |614 | 688 | 627 | 691 | 701 | 749 | 733 764
PAN ET. 14
HE [GHT FT. 7 8 ] 10 11 12 13 T4
MAXIMUM _EARTH COVER FT. 10 20 10 10 20 10 20 10 0 10 20 10 20 10 20
2 [ROOE T1 . 11 172116 1/2[11 1/2[16 1/2[11 1/2[16 17211 17216 1/2[11 172716 1/211 1/2[16 1/2[11 1/2\16 1,211 1/2[16 1/2
© [EXTERIOR WALLS T2 8 1/2[ 9 1/2[ 8 17210 172 9 11 1/2[ 9 17212 172110 1/2] 14 11 172] 15 172 17216 1/2] 13 17 1/2
© [INVERT T3 1 172 1¢ 11 1/72] 17 [t 172 17 11172 17 11 172 17 [t 172 17 11 1/72[ 17 11 172 171
_ [SPACING — 8 23/2 g 881/2 g 881/2 g 8 18/2 g 8 g/2 g 8 23/2 g 9 8 2 S
= g . 8 8
Y T BARNO. 6 6 6 3 6 6 6 6 6 6 6 6 6 6 6 6 SHEET 2 OF 2
= "q” BARNO. ] 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
© BARNO. 5 6 6 6 5 6 6 6 6 6 6 7 7 7 7 T NEVADA DEPARTMENT OF TRANSPORTATION
S "o’ DIMENSION "B” FT.— IN.| 2—7 | 2—7 3-3 33 4 4 4 4 4—7 [ 44 [ 4-1 | 4-4 4-7 | 4-4 | 47 [ 4-4
< DIMENSION "Bw” FT.— IN. 5 39 5 46 5 5 5 5 4-9 | 5-6 | 4-9 | 5-6 | 46 | 5-6 | 44| 56
= BARNO. 6 6 6 7 7 7 7 i 7 7 7 i 7 8 8 DOUBLE
w “c” DIMENSION "C” FT.— IN.| 4-3 | 3-11] 5-6 | 4-6 T 5 7-9 59| 86 | 6-3 g 6-9 93 [ 6-9 ] 93] &9
e 5 BARNO. 4 4 4 4 4 4 4 4 5 5 5 5 6 6 RCB CULVERTS
Z [CONCRETE CF/LF | 71.8] 99.7]73.9 ] 104 | 76.9 [ 108 [80.0 | 113 | 84.2 [ 119 [ 88.8| 124 [ 94.1[ 131 [ 98.1] 137
3 |REINFORCEMENT LBS/LF | 662 | 710 715 783 | 756 | 820 | 807 | 846 | 833 873 | 881 958 | 884 978 | 1002] 1110
Signed Original On File |B-20.1.3.1 (502)
CHIEF BRIDGE ENGINEER _ ["°OFTED, 5 \/00




SPAN FT. 5 6
HEIGHT FT. 3 4 5 4 6
MAXIMUM EARTH COVER FT. 10 20 10 20 10 20 10 20 10 20 0 20 10 20
% [CONCRETE CF/LF 7.9 8.6 8.4 9.1 8.9 9.6 9.1 n3 ] 96 n.8 10.1 2.3 106 2.8
3 |REWF. LBS/LF 56 54 58 57 60 56 81 68 83 70 86 73 88 75
SPAN FT. 7 8
HEIGHT FT. 3 4 7 3 4 5 6 7
MAXIMUM EARTH COVER FT 10 20 0 20 0 20 10 20 10 20 10 20 10 20 10 20 10 20 10 20 10 20
Z [CONCRETE CF/LF 10.9 | 14.3 n4 | 148 .9 15.3 | 12.4 | 15.8 13.2 8.3 | 128 | 1774 [ 133 | 179 | 138 | 184 14.3 | 18.9 14.8 | 194 | 153 19.9
S |RENF. LBS/LF 102 94 104 96 107 98 109 100 110 101 133 | 106 135 | 108 | 137 1 139 | 13 140 n4 | 142 116
SPAN FT. 10
HEIGHT T 3 4 5 7 8 i
MAXIMUM _EARTH COVER FT] 10 [ 20 [10 20 [ 10 [20 [ 10 [ 201 [20 [10 [20 10 [20 [0 20
% [concreTE CF/LF| 18.0 | 24.2| 18.7 | 24.9 | 19.3 | 25.6 | 20.0 | 26.2 | 20.7 | 26.9 | 21.3 | 27.6 | 22.5 |28.2 | 23.1 | 28.9
3 |RENF. LBS/LF| 141 | 160 | 142 | 161 | 144 | 163 | 139 | 165 | 145 | 158 | 147 | 160 | 144 [162 | 145 | 156
SPAN FT. 12
HEIGHT T 7 0 1 2
MAXIMUM_EARTH COVER FT 10 [20 [ 10 [ 20 [ 10 [ 20 [ 10 [ 20 [ 10 |20 0 [ 20 [ 10 [20 [ 10 [ 20 [10 [20
% [ CONCRETE CF/LF| 238 |33.8 | 24.4| 34.5| 25.1 | 35.1 | 25.8 | 35.8 | 26.4 |36.5 | 27.1| 37.1|27.8 | 37.8 | 28.4 | 38.5 | 29.1 | 39.1
3 | ReNF. LBS/LF| 196 | 219 | 198 | 221 | 201 | 223 | 201 | 224 | 203 | 216 | 205 | 218 [ 196 | 219 | 199 | 210 |z201 |212
SPAN FT. 14 :
HEIGHT T 7 8 9 0 1 12 13 14 NOTES
MAXIMUM_EARTH COVER FT] 10 [ 20 [ 10 [ 20 [ 10 [ 20 | 10 [ 20 | 10 [ 20 [ 10 [ 20 | 10 [ 20 | 10 20
= | CONCRETE CF/LF| 2.8 45.6 | 33.4 | 46.3 | 34.1| 46.9 | 34.8 | 47.6 | 35.4 | 48.5 | 36.1 |48.9 | 36.8 | 49.6 | 37.4 | 50.3 1. NOTES 1,2,3 & 7 OF SHEET B5-20.1.3 SHALL APPLY.
S | REINF. LBS/LF| 246 | 261 | 249 [264 |251 | 266 | 252 | 267 | 254 | 269 | 256 | 271 | 246 | 272 | 248 | 274 2. WHEN THE ADDITION OF CELLS CAUSES THE LENGTHS OF THE "a", "f"
AND "g" BARS TO EXCEED 60 FEET. THE BARS WILL REQUIRE
SPLICING. SPLICES FOR THE "a" BARS SHALL BE CENTERED ABOUT
THE CENTER LINE OF THE INTERIOR WALLS. SPLICES FOR THE "g"
BARS SHALL BE CENTERED ABOUT THE CENTER OF THE CELLS. SPLICES
FOR THE "f' BARS SHALL BE DONE AT THE 45 DEGREE LEG AND
CONFORM TO THE SPLICE DETAL SHOWN. SPLICE LOCATIONS SHALL BE
ALTERNATED FROM BAR TO BAR. SEE DETAL SHOWN. SPLICE LENGTHS
FOR THE "a" AND "g" BARS SHALL BE AS FOLLOWS:
No.4  BARS - 16 INCHES
No.6 BARS — 24 INCHES
No.7  BARS — 31 INCHES
& Interior Wall § Interior Wall ¢ . No.8 BARS — 40 INCHES
| “g" Bars G Interior Wall Interior Wall 1o
No. 4 @ 18"Mdx. "f'_— Bars | No. 4 @ 18"Max. ‘
| . ‘ e Bars hg' Bars ! A\ —
3 A 3 . : s 3 — N ¥ ~ 12
- - : : N F “F" BAR SPLICE DETALL
—;, N " | ,,.,r— — »—7 ol '\( . . ./' o
Y4" Min. Fillets T —
L a" Bars L 1
Optional Const. Jt. ‘ "a" Bars | /
¥4 Min. Fi Optional Const. Jt.
0.265 | No.4 "' Bars or | 0.255 ‘ 74" Min. Fillets phionalbons
o4 Bars @ 18", | o - 0.25S ‘ No.4 "d" Bars or ! 0.25S8
For Cover Over 2' = T | f No.4 Bars @ 18", ALTERNATING SPLICE DETAIL
/ 5 " For Cover Over 2'
e ® 5 "
I 2"Cl.(Typ.)
No. 4 @ 18"Max. —4 - ® b 3. FOR DIMENSIONS, BAR SIZES, BAR SPACING, AND ROOF SECTION
SPACING DETAIL SEE SHEET B-20.1.3.
X Aternative Alternative q o
18" Max. % * Aten agernatly o N\ No. 4 © 18"Max. No. 4 @ 18"Max. ——{] 4. FOR GENERAL NOTES SEE SHEET B-20.1.1.
No.4 Bars @ 18"Max. | Alternative
Consutv\_z "q" Bars L7.C Const. Jt. Const. Jt.
lio f Bars A | M No.4 Bars @ 18"Max.
— [N z
e A . ) 1 ars 5 -
T — 1 i J > 1. - . N\ [ N—const.ut.
" "g" Bars [yAn —
*3—] = 2/,"cl. - 3k . 2/, J "g" Bars
o | 5 2"Cl. wgr
! Span, S ! a" Bars
4" - 4n
TYPICAL SECTION — SPANS 5' THRU &' span. S
' '
TYPICAL SECTION — SPANS 10' THRU 14

LEGEND:

* — CONCRETE FOR THIS PORTION IS INCLUDED IN QUANTITIES OF ADJOINING CELLS.

% % — REINFORCING STEEL INCLUDED IN PREVIOUS CELLS QUANTITIES.

NEVADA DEPARTMENT OF TRANSPORTATION

ADDITIONAL CELLS TO BE
USED WITH DOUBLE RCB
CULVERTS TO PROVIDE FOR
MULTIPLE CELL CULVERTS

Signed Original On File |8720.1.3.2
CHEF BRIDGE_ENGNEER |00 "o /g,

(502)
1/09




L-9

NOTES:

1. FOR GENERAL NOTES SEE SHEET B-20.1.1.

2. FOR QUANTITIES SEE SHEET B-20.1.4.1

No.4 Bars @ 18" N.F. &
. G-Bars F.F. (See Table)
3§§ 1 (Typ. Both Sides) Extend 2-No. 4 Bars 1'Into Coping
[aa}
i T B~ 4 B~—
a5 w
D= i A
®9En | |
Eﬁfoi I I
o B | |
2Fe ‘ ‘
S 00g . .
. I I
gégé ! < ! =
I I
I I
I I
T T
I I
LW‘*T‘ B—— B —=—
. 90= Skew Angle .
g 3
a - -——& Roadway 5
o a
< 2 When Tip of Wing Footing is <
o 3 F-Bars (See Table) o' to 6" Below Bottom of Box, Space g .
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@7 QUANTITIES SHOWN ARE FOR TWO
HEADWALLS AT THE INLET AND OUTLET

8-4

CUBIC YARDS OF CONCRETE AND POUNDS OF REINFORCING FOR TWO TYPE IIHEADWALLS @

z |z SINGLE BOX DOUBLE BOX TRIPLE BOX clz
%8 0° SKEW 15° SKEW 30° SKEW 45° SKEW 0° SKEW 15° SKEW 30° SKEW 45° SKEW 0° SKEW 15° SKEW 30° SKEW 45° SKEW el
T | CONC.| REINF. |CONC.| REINF.|CONC.| REINF. | CONC.| REINF.|CONC.| REINF.|CONC.| REINF.|CONC.| REINF. | CONC.| REINF.|[CONC.| REINF.|CONC.| REINF.| CONC.| REINF. -+
3 9.4 871] 9.4 888 | 10.2 947 1.5 1073] 11.4 991 11.6 1013] 12.4 1085 14.3 ] 1243 3
5[4 12.8 1141]12.8 1163 13.5 1237 ] 15.6 1399 14.8 1261| 15.0| 1287 15.9 1376 8.6 1568 | 16.8 1367 17.0 1397] 18.5 1498 | 21.4 1718 | 4| 5
5] 16.4 1676 | 16.6 17707 [ 17.5 1813 | 19.8 | 2044] 18.6 1795 18.6 1831 19.9 1952 22.8| 2014 [20.6 7901|20.8 1941 22.3| 2074 25.6 | 23645
3 9.8 886 9.8 903 | 10.6 963 12.1 1094 12.2 1094[ 12.2 1119] 13.2 1204 15.3 1389 3
4] 13.2 1155 | 13.2 1178 | 14.1 1254 16.2 1419] 15.4 1364] 15.6] 1393| 16.7 1495 9.4 1714 [ 17.8 1536 18.0 1572] 19.5 1693 | 22.8 1957 | 4
65 16.8 169 17.8 17221 18.9 1830 | 20.5 2064 20.0 1898| 20.4] 1937[ 21.7 2071 24.8| 2360 |22.4 2070[22.8 2116] 24.5 2269 | 28.2 2603|516
6] 25.8 9 26.1| 2646[27.6 80 31.1 3160 27.8] 2806| 28.5] 2861] 30.2] 3049 34.5] 3456 | 30.4 | 2978 31.1| 3040 33.0| 3247 38.3| 36996
7] 32.0] 3666 |32.3| 3733|34.2 3960 | 38.6| 4453 7
3 10.2 900 [10.2 918 | 11.0 980 | 12.5 1114 3
4] 13.6 170 [ 13.6 1193 [ 14.5 1270 | 16.6 1439 4
75| 17.2 1704 [17.3 1736 | 19.3 1846 | 20.9| 2085 517
6] 26.2 2612 [ 26 2660 [28.0 2824 31.7 3181 6
7 32.2 | 3682 |32.7] 3750]34.6 3978 | 39.0| 4485 7
3] 10.6 914 | 10.6 933 11.4 996 13.1 1134 13.8 1296] 14.0| 1328| 15.2| 1437 17.1] 1675 3
4] 14.0 1184 | 14.0 1207 | 14.9 1287 | 17.0 1460] 17.0 1566/ 17.2] 1602] 18.5 1728 21.6 | 2000][20.2 1830[20.4 1876] 24.1 2033 26.0| 23734
g Lo 17.6 1718 | 17.7 1751] 18.8 1863 | 21.3 2105] 20.8 2100] 20.9 2146| 22.6| 2304 25.9 2646[24.8 2364 | 25.1 2420] 27.0 2609 31.5 3019 [ 5] g
6] 26.4 2626 [26.7 2675[28.4 2841 32.1 3201] 28.2 3008| 29.9| 307/0| 31.8] 3282 36.3 3742]32.4 3272] 33.1] 3344 35.4 3587 | 40.9 4115 [ 6
32.8 3697 [33.0 3765[34.9 3995 39.3 4496 35.8 4067] 36.2 4147 38B.5| 4422 43.7] 5019 [ 39.0 4331]39.6 4421 42.3 4727 | 48.3 5392
8] 40.4 | 4979 |40.8B| 5070[43.3 5377 | 18.8| 6046| 43.8| 5332| 44.0| 5434 47.1| 5785 53.3] 6546 [ 47.0 | 5596|47.6 | 5708[ 50.9 6190 | 57.9 6919 [ 8
3 1.4 943 11.4 962 12.5 1029 [ 14.3 1174 14.8 1604 15.0] 1648 16.3 1793 8.9 2110 3
4 14.6 1212 | 14.7 1237 15.8 1320 18.1 1500] 18.2 1874] 18.3 19221 19.8 2084 24.1 2435 4
5| 18.4 1747 | 18.5 1781]19.8 1895 | 22.5 2145] 20.4| 2408 22.0| 2466 23.9] 2660 26.8 | 3081 | 25.6 | 2836 25.9 | 2009| 28.2 3154 | 32.9| 36865
wol6 2701 2655 [27.0| 2705[28.9| 2874 32.8 32471[30.4 3316 31.2| 3390 33.1| 3638 38.0 4117 [ 3411 3744|350 3833[ 37.5 4132 | 434 47826 |
7] 33.4 | 3729 [33.8| 3799 |36.1 4033 | 40.9| 4542[37.2| 4375| 37.6] 4467/] 40.1] 4778 45.7 | 5454 | 41.0 | 4803 41.6 4910] 44.5] 5272 51.1] 60597
g 41.2 5015 | 41.5 5107 [44.0 5419 | 48.6| 6007|44.4] 5640] 44.7| 5724 47.8 6141 54.2 | 6981 |48.4 | 6068] 48.9 6197] 52.2 6635 | 59.8 | /586 | 8
9| 49.8 | 5687 [50.2 5791]53.1 6144 | 59.6| 6909 9
10| 610 ] 8535][61.4| 8690[65.2 9216 | 73.2] 10358] 65.2 9109] 65.8| 9285]70.2| 9878 79.2 ] 11169 | 69.6 | 9537[70.4 | 9708 75.2| 10372 | 85.4 | 11774 [10
4] 154 1241]15.5 1266 | 16.6 1356 19.1 1540] 19.6| 20290] 19.9| 2352]| 21.4| 2564 24.9 ] 3023 4
5| 18.8 17751 18.9 1810 [20.2 1929 | 22.9 2185| 23.0| 2824 23.1| 2896] 25.0 3140 28.9 | 3669 5
6| 28.0 ] 2683[28.2 2734[29.9 2908 | 33.9 3281 32.2| 3732| 33.6| 3820 35.1 4118 40.1] 4766 | 36.8 4381 37.4 | 4492 40.3 7867 | 46.7 | 56836
1 7 34.2 3761]33.8 3831]36.5 4069 £1.3 4586 38.4 4791] 39.0 4897] 41.6 5258 47.5 6042 [ 43.0 5440[43.8 5569 47.0 6007 54 .1 6960 | 7 12
8] 42.0 | 5050 | 42.1 5143 144.8 5459 50.6 6147| 46.6| 6056] 46.9] 6140] 50.2 6621 56.0 | 7569 | 51.2 | 6705] 51.7 | 6856] 55.6 | 7370 63.6 487 | 8
9] 50.4 ] 5722 [50.8] 5828[53.8 6187 | 60.6| 6959| 55.2| 67/28| 55.8| 6869| 59.4| 7346 67.4 | 8381 |60.0| 7377]60.8 7541] 65.0 8095 | 74.2 | 92999
10| 61.8] 8580[62.3] 8736[65.9 9267 | 74.3| 10421[ 66.6] 9525] 67.1 9715] 71.7] 10358 BT.T[ 11757 | 71.4 | 10174 72.3 | 10387] 77.5 11107 | 88.1] 12675 [10
12| 88.0 | 12939 [88.8 | 13172 |94.0 | 13963 [105.7 | 15682 | 93.2| 13884|094.2 | 14150| 99.8| 15054 3.1 17018 | 98.0 | 14533 | 99.2 | 14822 105.6 | 15803 | 119.4 | 17936 |12

QUANTITIES FOR
ADDITIONAL CELLS

ANGLE COSINE
CONCRETE FOR TWO TYPE Il HEADWALLS
FOR EACH ADDITIONAL CELL (CU. YARDS) 0° 1.0000
(ADD THIS QUANTITY TO THE QUANTITY 5 0.9659
FOR A DOUBLE BOX)

30° 0.8660

FOR HEIGHT(H) LESS THAN 12ft. 250 0.7071
[8.56ft2 (SPAN(f)+0.67)1/COS SKEW ANGLE
FOR HEIGHT(H) EQUAL TO OR GREATER THAN 12ft.
[9.23ft2 (SPAN(fD+0.67t)1/COS SKEW ANGLE
REINFORCING FOR TWO TYPE Il HEADWALLS
FOR EACH ADDITIONAL CELL (POUNDS)
(ADD THIS QUANTITY TO THE QUANTITY FOR
A DOUBLE BOX)
FOR HEIGHT(H) LESS THAN OR EQUAL TO 7ft.
[16.691b/ Ft(SPAN(f)+0.67f1)1/COS SKEW ANGLE SHEET 2 OF 2
FOR HEIGHT(H) EQUAL TQ 8ft OR 9ft. NEVADA DEPARTMENT OF TRANSPORTATION
[24.03Ib/ft(SPAN(ft)+0.67f1)1/COS SKEW ANGLE
FOR HEIGHT(H) EQUAL TO OR GREATER THAN 10ft. RCB CULVERTS
[42.72Ib/ ft(SPAN(fD+0.67f1)1/COS SKEW ANGLE TYPE IIHEADWALLS

Signed Original On File [B-20.1.4.1 (502,505)
CHIEF_BRIDGE ENGINEER _ [P00r 100 o VIO o0
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0° SKEW 15° SKEW 30° SKEW 45° SKEW
Extend Top Bars Into
AA / Box 3'From Bend \ BB )
2-No. 4 Bars ; ; 2-No. 4 Bars ‘ ’
%: . I o No. 4 Bars @ 18" .ﬁ‘ >5
| N :\
: - \: Stop Alternate G
| I Bars In Wing B
! * At This Point For -
| I Skews Of More o
i I o Then 15° When H
| ' e Is 8'or More ©
© ! H N 2
o : G Bars F.F. it L'G" Bars B
| e =L <+
T T
I clo
B4
\ [ \L ] e <
No. 4 Bars @ 12" E.F. ————— No. 4 Bars @ 18" Max. F.F. When = it S
Bend Bars On Far Face 1-6" Into Barrel. Distance Between Last G Bar And J ‘ | [UI J
. Bend Line Of HorizontalBars Is " . . o\, 4 Burz e
NOTE: For Boxes With 0° Skew Both 18" Or More. 15" For Wing B Ao o
Wings Are As Shown For Wing A When H=12' ZPB(;‘(‘)XMOX
SECTION WING A SECTION WING B
SECTION OF WINGS A AND B
\ Roadway
—_— H
SKEW ANGLE 2

N

\900
AN

PLAN

"b"= Ctan (45° +Skew) For Skews of 0°, 15°, & 30°
"b'= 16" For Skew of 45°
"a"'= Ctan (45° —Skew)

Note: For GeneralNotes See Sheet B-20.1.1

~

See Sheet B-20.1.1 For Details

|
Extend 2 No. 4 Bars
2'Min. Into Footing
Of Each Wing
o=
7=
~
]
SECTION C-C

SHEET 10F 2

NEVADA DEPARTMENT OF TRANSPORTATION

RCB CULVERTS
TYPE | HEADWALLS

Signed Original On File [B-20.1.5 (502)

CHIEF_BRIDGE ENGINEER |00 100 7[R VeroN o
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TYPE I HEADWALL DIMENSIONS AND REINFORCING STEEL
z 0° SKEW 15° SKEW

5 %% WINGS A&B WING A WING B <

e, G BARS[F BARS G BARS |[F BARS |G BARS [F BARS |

slov <

“ |25 o|2 o) © o o [¢] | <

AR N - N A I 2 z z z z Z| 5

Slzm|l 0|9 |4 S IR =R R x = w Sl wl 8lwl8lulBe

T < | o | S NlaiNial | 5| ola < B Nig | Nlag| Niag | N|a|T

IT| c| < |0 |0o]jw|lu|lo|= |99 |22 m| ol alo wlw| o] - s|o|o| || 6|6 |H|v|T

3|6-7| 4 |4-2| 8 [1-40-10{2-1|3-4| 4 |12 | 4 |12 [3-7|4-8|4-11|5-7| 8 [8 [1-4| 1 |2-6|3-4|1-22-10| 4 |12 | 4 |12 | 4 [12 ]| 4 [12]3

4|7-7| 5 |5-8| 8 |1-6|1-2-10[3-10| 4 | 12 | 4 |12 |4-6 |5-11|5-4|6-2| 8 |8 [1-6|1-1[2-8|3-10|1-3 [3-1| 4 |12 | 4 |12 | 4 |12 | 4 |12| 4

8-7/6-2|6-2| 8 |1-9|1-3|3-1|4-4| 4 |12 | 4 |12 |5-6|7-2|5-9]6-9| 8 | 8 |1-9|1-2|2—11| 4-4|1-4|3-5| 4 |12 | 4 | 12| 4 |10 | 4 |12|5

6|9-7|7-2|6-8| 8 |1=11|1-4 |3-4{4-10| 4 [10,| 4 |12 |6-5|8-5|6-3|7-4| 8 |8 |1-11|1-3|3-2]4-10|1-6|3-8| 4 |12 | 4 |12 | 4 |6Y2| 4 | 12| 6

7(10-7|8-4|7-3| 8 |2-2|1-6|3-8| 5-4| 4| 7 | 4 |12 |7-6| 9-9|6-9| 8 | 8 |8 |2-2|1-4|3-5|5-4 |1-7| 4 | 4 |8/p| 4 [12| 6 |10 |4 |12]7

8|17 |9-4|7-9| 8 |2-4|1-7|3-11|5-10| 6 [10//z| 4 | 11 |8-5| 11 |7-2|8-7|9 |9 |2-4{1-5|3-7|5-10|1-8|4-4| 6 |12 | 4 |12 |6 | 8 | 4 |9/ 8

9 [12-7[10-58-3| 9 |2-6|1-8 [4-2|6-4| 6 | 9 | 4 | 9 |9-4[12-3|7-7|9-2| 9 |10 |2-6|1-6|3-10| 6-41-10]4-7| 6 |10 | 4 [10| 7| 9| 4| 8|9

10 [13-7 |11-6[8-10| 10 |2-9|1-9 |4-5|6-10| 6 |7'/2| 4 |6/2[10-4|13-6|8-1|9-11| 9 |12 |2-9|1=7 | 4-1{6-10| 2 | 5 8 | 4 (82 7 (7% 4| 6 |10

12(15-7)13=7|9-11112 |3-2| 2 | 5 |7-10| 7| 7 | 5 |62 [2-3]15-41|9-1|n-4| 1 |15 |3-2|1—10|4—7 |7-10|2-3|5-8| 7 |7s| 5 |6V2| 7 | 6 |5 | 6 |12

Lz 30° SKEW 45° SKEW
Q.x
< | g WING A WING B WING B WING A WING B B3
O de G BARS [F_BARS |G BARS|F_BARS G BARS [F BARS |G BARS|F BARS |
c| oY o z IS
~ | £06 B B =
z|£2 . ; ol g |g| |¢ > 2 ol 2| |g| |g|E
| Zm w Q 8] Q 8] W Ql w2l w!| Q| w| 9 ‘©
T < | o | oo < g Nig el llald|al<<|l ol ol o < < o IN| SN S|8N & T
T - < o o [=) (8] o (] L (O] - — = 12} 2] wn 2] (%] 2] wn 2] < o o [a) (8] a w L O - = a 2] wn 12} wn 12} %] " [ I
3 |6-7|3-4|5-104-8 |6-2 | 8 | 8 |1=4 |0—11|2-4|3-4|1-3 | 3=4| 4 | 12| 4 | 12| 4 |12 | 4 |12 |3-4|8-4|4-7|6-7| 8 | 8 |1-4|0-11|2-4|3-4 |6-7 |6-7| 4 |12 | 4 |12 | 4|12 | 4 |12|3
4 |7-74-3|7-5|5-2|6-11|8 | 8 |16 | 1 |2-7|3-10|1-6 |3-10| 4 |12 | 4 [12 | 4 |8/2| 4 |12 |4-2|10-5| 5 |7-7 |8 | 8 [1-6| 1 |2=6|3-10|7-7|7-7 | 4 |12 | 4 [12 | 5 |9z| 4 |12 | 4
5 |8-7|5-2|8-11|5-6|7-8|8 | 8 [1-9 | 1-1[2-9|4-4[1-9 |44 | 4 |12 | 4 [12 | 4 |6/2| 4 |12 |5-1|12-7|5-5|8-7| 9 | 9 |1-9|1-1 |2-9|4-4 |8-7|8-7 |4 |12 | 4 |12 | 6 [9%] 4 |1 |5
6 |9-7 | 6-1|10-6 |5-11|8-4| 8 | 8 |1=11 | 1-2| 3 |4-10|1-8 |4—10| 4 [12 | 4 |12 | 6 |12 | 4 |12 |5-1|14-8|5-10| 9=7 | 10 |10 |1=11|1-2 |2=11]4=10|9-7 | 9=7 | 4 |12 | 4 |12 | 7|10 | 4 |6%2| &
7 |10-7] 7 |12-2|6-5|9-3| 9 | 9 |2-2 | 1-4|3-3|5-4|1-10 | 5-4| 4 10| 4 |12 | & |8/2| 4 [0V2|6-11| 17 |6-3|10-7 |12 |12 |2-2|1-3 [3-2| 5-4 [10-7[10-7 | 4 f0Y2| 4 [12 | 7 |8Y2| 5 [7Y2]| 7
8 [1-7 |7-1]13-9|6=10| 10 | 9 | 9 |2-4|1-5|3-5|5-10|2-4 |5-10| 4 | 6 | 4 |12 | 6 | 7 | 4 |7V»|7-9|19-1|6-8|11-7 | 12 | 12 [2-4{1-4 |3-4 |5-10 |17 [11-7 | 4 | 7 | 4 |12 | 7 |6Y2| 6 | 8 | 8
9 [12-7|8-10|15-3 | 7-3 [10-9 | 9 |12 |26 | 1=6 | 3-8 | 6-4 |26 | 6-4| 5 |7o| 4 | 9| 7 | 8| 5|7 |8=7|21-2| 7-1[12=7| 9 | 14 |2-6|1-5 |3-7 | 6—4 [12-7(12=7| 5 | & | 4 [10 | 7|6 |6 |7/2| 9
10 [13-7 | 9-9 [16-40 | 7-8 |11-7 | 9 |13 |2-9 | 1-7|3-10|6-10|2-9 [6-10| 6 | 9 | 4 |7//2| 7 |6Y2| 6 |7/2|9-6|234|7-6(13-7| 9 |16 [2-9|1-6 |3-9 |6-10[13-7 [13-7| 6 |92| 4 |7Y2| 8 |62 10 10
12 [15-7 | 1-6 [19-11| 8-7 [13=3 | 11 | 16 |3-2 | 1-9|4-4 |7-10| 3-2 [7-10| 7 | 9 | 5 |7/2| 8 |6Y2] 6 |7Vo|11-3|277|8-6|15-9 | 11 | 20 [3-2|1-8 |4-2|7-10(15-9[15-9| 7 |9 | 5|7 | 7|8 | 8 |8/2 |12
SHEET 2 OF 2
NEVADA DEPARTMENT OF TRANSPORTATION
RCB CULVERTS
TYPE | HEADWALLS
Signed Original On File |B-20.1.5.1 (502)
CHIEF_BRIDGE_ENGINEER _ [°%" "3/ 70 "“W"VOE,
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CUBIC YARDS OF CONCRETE AND POUNDS OF REINFORCING FOR TWO TYPE IHEADWALLS @
SINGLE BOX DOUBLE BOX TRIPLE BOX
é % 0° SKEW 15° SKEW 30° SKEW 45° SKEW 0° SKEW 15° SKEW 30° SKEW 45° SKEW
* CONC. | REINF. | CONC. | REINF. | CONC.| REINF. | CONC. | REINF. | CONC. | REINF. | CONC.| REINF.| CONC.| REINF. | CONC. | REINF. | CONC. | REINF. | CONC. | REINF. | CONC. | REINF. | CONC. | REINF.
3 5.8 393 6.4 476 7.2 563 8.9 739 7.7 508 8.5 597 9.5 700 1.8 910
5 4 7.6 609 8.0 644 9.6 774 1.6 946 9.7 726 10.1 767 12.0 912 14.6 1119 1.8 842 12.3 886 14.4 1045 17.6 1280
5 9.6 705 10.2 782 1.8 942 15.0 1238 "7 825 12.4 908 14.3 1085 18.0 1414 13.9 944 14.6 1030 16.8 1220 21.0 1578
3 6.0 418 6.8 504 7.6 595 9.4 779 8.3 600 9.2 699 10.3 817 12.7 1062
4 7.9 637 8.3 673 10.0 807 12.1 985 10.3 821 10.8 869 12.7 1032 15.5 1270 12.6 1004 13.2 1058 15.4 1243 18.8 1525
6 5 9.9 730 10.6 809 12.2 974 15.4 1278 12.3 917 13.0 1009 15.0 1203 18.8 1566 14.7 1103 15.5 1199 17.7 1413 22.1 1823
6 12.4 983 12.6 1106 15.5 1505 20.4 2158 14 .8 173 15.0 1310 18.3 1740 23.7 2449 17.2 1361 17.5 1502 21.0 1951 271 2708
7 15.3 1400 16.0 1601 19.8 2155 26.5 3104
3 6.3 442 7.4 532 8.0 626 9.9 820
4 8.3 665 8.7 702 10.4 839 12.6 1025
7 5 10.3 756 10.9 837 12.6 1006 15.9 1319
6 12.8 101 12.9 137 15.9 1544 | 20.8 2209
7 15.6 1432 16.3 1637 20.2 2199 27.0 3161
3 6.7 467 7.5 559 8.4 658 10.4 861 7.8 817 10.7 1064 1.8 1109 14.5 1268
4 8.6 693 9.1 731 10.8 872 13.1 1065 1.8 1045 12.3 1078 14.3 1238 17.3 1475 14.9 1320 15.5 1365 17.8 1558 21.4 1858
5 10.6 782 1.3 864 13.0 1038 16.4 1360 13.8 137 14.5 1216 16.6 1405 20.6 1773 17.0 1414 17.8 1501 20.2 1720 | 25.0 2159
8 6 13.1 1039 13.3 169 16.3 1583 21.3 2261 16.4 1401 16.6 1525 19.9 1958 25.6 2676 19.6 1677 19.9 1814 23.6 2276 29.9 3065
7 16.0 1464 16.7 1873 20.6 2242 | 27.5 3219 19.2 1824 21.0 2133 24.3 2620 31.8 3637 22.5 2107 | 24.4 2428 28.0 2946 36.1 4029
8 17.9 1904 20.2 2234 24.2 2778 33.1 3938 21.2 2267 23.6 2552 27.9 3051 39.5 4359 24.5 2552 27.0 2850 31.7 3381 43.9 4753
3 7.3 515 8.2 612 9.2 721 1.4 942 1.2 1 12.2 1227 13.6 1383 16.8 1734
4 9.3 749 9.8 789 1.6 936 4.1 144 13.2 1348 13.8 1396 16.1 1608 19.6 1939
5 1.3 833 12.0 920 13.8 1101 17.4 1441 15.2 1434 16.1 1531 18.4 1770 23.0 2239 19.2 1876 20.1 1985 22.9 2274 | 285 2857
6 13.8 1093 14.0 1233 17.1 1661 22.3 2365 17.8 1697 18.1 1775 21.7 2187 28.0 3165 21.8 2141 222 2219 26.3 2666 33.6 3786
*© 7 16.6 1528 17.4 1745 21.4 2329 28.4 3334 20.7 2135 21.6 2359 26.1 3006 341 4137 | 247 2582 | 25.8 2821 30.7 3519 39.8 4761
8 18.6 1978 20.9 2314 | 25.0 2870 34 4054 22.7 2587 25.2 2935 29.7 2544 39.9 4860 26.8 3037 | 29.4 3399 34.4 4057 | 456 5486
9 23.2 217 25.4 2482 311 3244 414 4597
29.5 3352 31.6 3598 38.6 4397 51.7 5892 33.7 3967 36.0 4217 43.5 5077 57.6 6703 37.8 4422 40.3 4688 48.3 5598 63.5 7335
4 10.0 804 10.5 848 12.4 1001 15.1 1224 14.6 1732 15.2 1806 17.6 2090 215 2449
5 12.0 884 12.7 975 14.6 165 18.4 1522 16.6 1815 17.5 1941 20.0 2247 24.9 2849
6 14.5 1148 14.7 1296 17.9 1738 23.3 2469 19.2 2086 19.6 2244 23.3 2817 29.9 3799 23.9 2744 | 24.4 2922 28.7 3576 36.5 4733
7 17.3 1591 18.1 1817 | 22.2 2416 29.4 3449 22.1 2531 23.0 2775 27.7 3497 36.1 4782 26.8 3195 27.9 3460 33.1 4261 | 42.8 5719
2 8 18.3 1945 21.8 2404 25.8 2962 35.1 A 231 2884 26.7 3396 31.3 4048 41.8 5506 27.8 3554 31.6 4094 36.8 4830 48.6 6446
9 23.9 2181 26.1 2553 31.9 3327 42.4 4704 28.7 3123 3111 3522 37.5 4414 49.2 6042 33.5 3796 36.1 4218 43.0 5191 56.1 6984
10 30.2 3429 | 323 3680 | 39.4 4488 52.7 6003 35.0 4373 37.4 4646 451 5580 59.6 7344 39.9 5049 | 42.4 5341 50.7 6353 66.5 8289
12 42.8 5137 | 47.2 5372 | 56.4 6075 80.1 8124 47.8 6087 52.3 6340 62.2 7141 87.2 9470 52.7 6768 | 57.5 7045 67.9 7930 | 94.2 10.420

@* QUANTITIES SHOWN ARE FOR HEADWALLS AT THE INLET AND OUTLET

NEVADA DEPARTMENT OF TRANSPORTATION

ESTIMATE OF QUANTITIES

TYPE | HEADWALLS
Signed Original On File [B-20.1.6 (502)
CHEEF_BRIDGE ENGINEER _ ["°OFTE0, /o %5/97]
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NOTES:
1.FOR GENERAL NOTES SEE SHEET B-20.1.1.

No. 4 Bars as Dowels

Place in Center of Walls & Slabs — 2. DOWEL HOLES SHALL BE DRILLED 12" INTO EXISTING CONCRETE.

DIAMETER OF HOLE SHALL BE /4" LARGER THAN DIAMETER OF BAR.
HOLE MAY BE INCLINED NO MORE THAN 5° OFF THE HORIZONTAL.
DOWELS SHALL BE EPOXIED INTO CLEAN HOLES. EPOXY SHALL
CONFORM TO THE REQUIREMENT OF SECTION 728 OF THE STANDARD
SPECIFICATIONS.

24" Long @ 12" 0.C

Extension

PART LONGITUDINAL SECTION

Old Headwalls to Remain in Place
Unless Otherwise Noted

* % —3" To Center Of Hole.

|-9"

Existing R.C.B. No. 4 Bent Bars

Zn @ 12" 0.C.
No. 4 Bars as Dowels *
Place in Center of Walls & Slabs * :"
1
l ..... -——— 1

24" Long @ 12"0.C. —

Existing R.C.B. A
With Type lor T
Type HHeudwuH\:

'

F- = : : : I No. 4 Bars @ 12 1-6"
: “ I 0.C., Ea. Way y . B
| s — B 2 ®
: i «Q—E - No. 4 Bent Bar
i i 45°
. 1 1/o" Min. CI.
T a el
ELEVATION PLAN
SECTION
R.C.B. CULVERT EXTENSION METHOD OF PLUGGING R.C.B.

Width And Height Varies

NEVADA DEPARTMENT OF TRANSPORTATION

METHOD OF EXTENDING
R.C.B. CULVERTS

Signed Original On File |B-20‘1‘7
CHIEF BRIDGE ENGINEER _ [\POFTED, oo

(502)
1/09
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No. 4 Bars @ 18" Both Ways

See Note 7

Plantmix Bituminous Paving
( 12" Min. Aggregate Base NOTES:
Y B

=]

. CONCRETE SHALL BE AS SPECIFIED IN AASHTO M259 OR M273 (ASTM C1433), AS MODIFIED
IN SUBSECTION 502.03.24.

Top of Box To Be
Clearly Marked With
Paint Or Imprinted

Letters, See Note 6

2" Dia. Formed
Holes See Note 9

N

. REINFORCING STEEL SHALL BE AASHTO M31(ASTM A615) GRADE 60. WELDED WIRE FABRIC
SHALL BE AASHTO M55 (ASTM A185) (SMOOTH WIRE), OR AASHTO M22 (ASTM A497)
(DEFORMED WIRE). REINFORCING STEEL IN THE TOP SLAB SHALL HAVE AN EPOXY COATING
CONFORMING TO AASHTO M284 (ASTM D3963) WHEN THERE IS 6" OR LESS OF COVER ON THE
RCB (CLARK COUNTY EXCLUDED).

CONCRETE PAVING  girvinous PAVING

MINIMUM COVER CONDITIONS

w

. BEDDING MATERIAL SHALL BE GRANULAR BACKFILL OR TYPE 2 CLASS B AGGREGATE MEETING
THE RESISTIVITY REQUIREMENTS FOR GRANULAR BACKFILL. BEDDING MATERIAL WILL BE
PAD FOR AS GRANULAR BACKFILL.

S

. HEADWALL DETAILS SHALL BE AS SHOWN IN THE STANDARD PLANS. EXPOSED REINFORCEMENTS
TO TIE CAST—IN-PLACE HEADWALL TO PRECAST BOX SHALL CONSIST OF EITHER NO. 4 BARS
AT 12" SPACINGS OR EXPOSURE OF THE PRECAST BOX WELDED WIRE FABRIC. THE NO. 4
BARS SHALL BE CAST A MINIMUM OF 18" INTO THE PRECAST BOX SEGMENT. BOTH THE

NO. 4 BAR OR WELDED WIRE FABRIC SHALL EXTEND INTO HEADWALL TO 2" CLEAR OF THE

LIFTlNG 74" Max. Average Gap at Each Joint for Spans Up to 12' AEADWALL FACE.

1" Max. Average Gap at Each Joint for Spans Over 12

o

. JOINT MATERIAL SHALL BE A PREFORMED JOINT MATERIAL MEETING AASHTO M198 TYPE B.
47" Min. THE MATERIAL SHALL BE INSTALLED IN ACCORDANCE WITH THE MANUFACTURERS RECOM-
0.75t Max. MENDATIONS. A DOUBLE APPLICATION OF JOINT MATERIAL SHALL BE USED. APPLY ONE
Outside - ) APPLICATION TO THE TONGUE AND THE OTHER TO THE GROOVE. THE MINIMUM SIZE OF
32 Min. For Spans Thru 8 JOINT MATERIAL SHALL BE 1/4". ANY JOINT MATERIAL EXTRUDING FROM THE INTERIOR

3/a" Min. For Spans Over &' OF THE JOINT SHALL BE REMOVED FLUSH WITH THE BOX WALL.

=3

10°

¥y

2 L‘/”* .IN ADDITION TO THE MARKINGS REQUIRED BY THE AASHTO AND ASTM SPECIFICATIONS, MARK
2= EACH BOX SECTION WITH THE APPROPRIATE NDOT CONTRACT NUMBER.

GROOVE N TONGUE

. REINFORCING STEEL SHALL EXTEND FULL WIDTH OF CONCRETE PAVEMENT AND SHALL HAVE A

‘ ws"de MINIMUM CLEARANCE OF 3" ON THE BOTTOM. IN AREAS OF THE STATE WHERE ROAD SALTS

~

ARE USED, THE REINFORCING SHALL BE EPOXY COATED. REINFORCING IS TO BE PLACED
Joint Material PARALLEL TO THE CENTERLINE OF ROAD FOR LONGITUDINAL REINFORCEMENT AND PARALLEL
See Note 5 TO THE PRECAST BOX FOR TRANSVERSE REINFORCEMENT.
¥4" Max. Average Gap at Each Joint for Spans Up to 12
1" Max. Average Gap at Each Joint for Spans Over 12!

®

LENGTH OF CULVERT SHALL BE INCREASED AS FOLLOWS: ADD 2'TO EACH END WHEN COVER
AT SHOULDER IS 0'TO 5', ADD AN ADDITIONAL 1'TO EACH END FOR EACH SUCCEEDING 5'

TYPICAL JOINT OF COVER OR PORTION THEREOF.
Vertical Face For Heodwall See Typical 9. FILL CYLINDRICAL LIFTING HOLES (LOCATED BY MANUFACTURER) WITH AN APPROVED EPOXY
o omt Letal NON-SHRINK GROUT. HOLE WITH AN APPROVED CONICAL SHAPE FOR THE BOTTOM 3" MAY BE
TN FILLED WITH A CONCRETE GROUT COMPOSED OF ONE PART BY VOLUME OF CEMENT TO TWO
' PARTS BY VOLUME OF SAND WITH ONLY ENOUGH WATER TO PERMIT PLACING AND TAMPING.
' AN APPROVED CUSTOM PLUG MAY BE USED. AN OPTIONAL METHOD OF LIFTING MAY BE USED
[ \ 3" Space Between Adjacent Boxes WITH APPROVAL.
. | To Be Filled With Grout
' |
! ¥
: ) See Note 4 : 3" Space Between Adjacent Boxes
L ! To Be Filled With Grout
— | *
[ ! T
I
| 4‘ ~—Flow ' ‘
I - L Y ‘ ‘ rgr‘eccstt‘()omcrwetﬁ Box
/ ulvert Inner alls
Beddimgjl ‘ ‘
Headwall Bedding See Note 3 MULTIPLE CULVERT INSTALLATION | \
*#4 Bar Stirrups i ‘
CULVERT END et e ey e
*4 Bar Typ. Each Corner ©----y) 1
Extend 16" Min. Into Coping 1 “-Use 6" Rounding Radius For
and Bottom Slab 2" Cl. Corners On Upstream End
L #*4 Bar 3'Long (Typ.)
E‘(EWEHSB Ohf' Pdfe}_?ﬂcsé o @ 2" Clear of Front Face
enin eadw f Headwall
Length Of Precast Concrete Boxes As Shown On Plans °
, N - MULTIPLE CULVERT INNER WALL END
2' Min. See Note 8 2' Min. See Note 8 2 Coping PL AN
#4 Bar
Stirrups @ 124
g g S o 0 S N , ) -
‘ S #4 Bars H Designer To Investigate The Availability
Headwall As Headwall As Of The Required Box Size.
Called For Called For "
In Plans —=| |~ In Plans 2" ClL (Typ.) NEVADA DEPARTMENT OF TRANSPORTATION
R A A .- - N 2
Bedding T Footing PRECAST CONCRETE
BOX CULVERT
TYPICAL CULVERT INSTALLATION MULTIPLE SPAN INNER WALL END
ELEVATION Signed Original On File [B-20.1.8 (502)
CHIEF_BRIDGE_ENGINEER [ 00" 100 /g 9/09
9]
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HP_ PILE POINT ATTACHMENT NOTES:

1.HP PILE POINT ATTACHMENTS ARE REQUIRED
ONLY WHEN SHOWN ON THE PLANS OR IN THE

SPECIAL PROVISIONS. F8050 ﬂ ﬂ
2. THE PILE POINT CONFIGURATION SHALL BE AS
SHOWN ON PLANS.

3. PILE POINT ATTACHMENTS SHALL CONFORM TO
Pile THE REQUIREMENTS OF ASTM A27 GRADE 65-35
UNLESS NOTED OTHERWISE.

4. WELDS FOR ATTACHMENTS SHALL BE AS
RECOMMENDED BY THE MANUFACTURER. N

Flame Cut 134"
Dia. Holes

HP Pile Point Attachment
(Actual Configuration May Vary)

HP PILE ANCHORAGE DETAIL

TYPICAL HP PILE POINT DETAIL

- \/
| T~

Backing Plate

SINGLE VEE-GROOVE BUTT WELD

Permitted For All Positions

5

Web
f Complete Joint Penetration
Weld (See Welding Details N .
For Approved Welds)

Backing Plate

2-F8050

il PILE SPLICE NOTES:

Flange
/ g 1. PILE SPLICE WELDS SHALL CONFORM TO AWS D1.1.

2. PILE MUST BE STOPPED AT LEAST 3'-0" ABOVE
/\/ GROUND PRIOR TO SPLICING.

AEAN,A,

SINGLE BEVEL-GROOVE BUTT WELD

HP PILE SPLICE DETAIL

Permitted In Horizontal Position Only NEVADA DEPARTMENT OF TRANSPORTATION

PILE SPLICE WELDING DETAILS
"HP" PILE DETAILS

Signed Original On File [B-23.1.4 (508)
CHIEF BRIDGE ENGINEER  [\POFTER, /o]




Gl-g

9 Gauge Aluminum or

Coated Chain

Link Fence

& Barbed Se\/agev;ﬁxt Top

8' Max. ‘ Knuckle Selvage at Bottom
Expansion Joint Same Dimension as Expansion Joint
In Deck. Increase Sleeve Length Correspondingly
LL 11/4" Std. Pipe Ll
2" Std. L Ll
~ Pipe Post o .
,—? /4" Std. P\pe\
© T RS '
= 9%
~ . IR
- %0308 -1
i :‘:‘: T %" Dia. Truss Rods In The End Panels
[l = ::::: and At Deck Expansion Joints
(93930595
Vesdyr — | :‘:‘:
i 1969 %%
Tension Bar ““.‘
25355
badede
0900
| SRR
i eSS
T QR
T Bor Bands © — | RS N
Tension. B Benda SR P Nox v
TYPE M S
T
END POST TYPICAL INTERIOR PANEL AT EXPANSION JOINT
" . M Same Dimension
Pre-Cast Cap %' Carriage Bolt 1" Std. Sleeve As Exp. Joint
|, Fre-Cast Cap Welded to Post
/4" Rivet
| Bl I
EN .
2!/," Std. Post ‘ 115" Stfg F‘" NOTES:
. 2" - Post " 4 - Pipe
3 N 2//,"Std. Po 1. RALING ASSEMBLY EXCEPT CHAIN LINK FABRIC,
Pre—Cost Fitting TO BE GALVANIZED AFTER FABRICATION.
2. RAILING SHALL CONFORM TO HORIZONTAL AND
~ VERTICAL ALIGNMENTS. POSTS SHALL BE VERTICAL.
7 TOP, INTERMEDIATE AND BOTTOM PIPES SHALL BE
BENT IF THE RADIUS IS 150' OR LESS: MAY BE ON
8' CHORDS IF RADIUS IS OVER 150'.
| 3. SPACE POSTS TO CLEAR EXPANSION JOINTS BY
R T 00 6" MIN. TO CENTERLINE POSTS.
=~
I
C ! 4. ALL EXPOSED CORNERS TO BE SMOOTH.
[}
. 5. PEEN ALL 3" BOLTS.
)
I
& TYPICAL CONNECTION DETAILS 6. WHEN FENCE IS ON SLOPE THE FABRIC SHALL
BE PLACED PARALLEL TO THE SLOPE.
7. ALTERNATIVE DETAILS MAY BE SUBMITTED BY THE
CONTRACTOR FOR THE ENGINEERS APPROVAL.
i %" Vent

See Barrier Rail Sheet

8" x 8" x ¥4 B w/1%" 0
Holes @ 5" Ctr. to Ctr.

of Bridge Plans

8" Min

L

1"+ Grout F’cdj
; g ———

N\—Jam Nut & Cut Washer

2" 25" 2/ 1/

N— 3, oltsw/4" Threade i“‘
TYPE M (MODIFIED) o e e TO—Q
ac e —74" X "' Bars S Q
Q= () 134" Dia. Holes
ANCHORAGE DETA”—S E\‘ ™ Yai NEVADA DEPARTMENT OF TRANSPORTATION
RS D D
- AR PEDESTRIAN RAIL
TYPE M
BASE PLATE
Signed Original On File [B-25.1.4 (506)
CHIEF BRIDGE ENGINEER _[0°" g /g, 1/09
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/4" Slip Joint, See Detail

8"

AR

[P Varies — 7' Max. ‘ Varies — 7' Max. oy Every Two Posts Min.
QH ge\dds ;46 ‘h ‘ Steel Or Aluminum Railing ‘ Steel Or Aluminum Railing = - \FT‘ R
~
rng rls 11/ Stnd. Steel Pipe Or |~ 4"%3"," Steel Or Alum. Plate BN M Ve
| /
/ 11/, Alum. Pipe, Schedule 40 . N (W
= ~ Py
~
a : —[>—1%" Dia. Hol
Standard Steel or / - %' Dio. Holes
Aluminum 15" Tee % %z%z% «
1/ ——3"x2"x3s" Steel or Aluminum Post N } Ia
/ SO
Standard St‘je\or = = | | |
Aluminum 14" Long ISR f | | |
Radius Elbows ‘ / 8'x8"x¥," Steel or Aluminum Plate
1 5 |
==\ )::L\ ==\ 3
S Y6 Standard Nut &
End Of Deck ——a + % 36" Cut Washer
[
r o0 -~ YA PN
- o o
PART ELEVATION 0ol R
o, e o
e S0 S0
= . Soo] ] S0
Vel 1o 4-4019 e 3\ o .. o
o’
\/‘/g“R ¢ 3 2% o Ea. Post ‘\0\\9
: —t N / Steel Posts \\ 5009 Bars A b
o b Lo - Sl
: N ¢Railing @\\ Qfo\
I I -
- ;Jw,,,ﬁ,;{ § " P PG
« IE*:::‘)‘ € Railing ‘O o Lo 0‘ 0
¥," Dia. U Bolts
G 3y 2ny %6\\ 3 3 3 _ e Stainless Stee\UfBoHs, Nuts & Woshers
SteelPosts —— 47%3"x/5" Plate e 7o 3 o > To Be Used With Aluminum Rail Only
Al Corners & ==
Edges Rounded
vy j;ﬁ ¢ TYPICAL RAIL & POST CONNECTION BOTTOM PLATE DETAILS
prm— STEEL
I I
r:ﬂ | | Y6 N
1 Top 1/2" Rail Diiied Holss
2 riled Holes
-t € 3% 2% Yo"
O / Alum. Posts \ . NOTES:
| | o = _ ==
Vo o8 N P 1. ALL STEEL RAILING ASSEMBLY SHALL BE
s B Ve o T"” 5 GALVANIZED AFTER FABRICATION.
‘ N ‘ < 2. ALL EXPOSED SURFACES OF STEEL RAILING
: : : ¢ Railing —%— : : \\{ ASSEMBLY SHALL BE PAINTED WHITE.
TOP POST PLATE DETAILS H‘EQ‘T ‘;‘j 5 LEGEND:
¥ %" Vent (1) WHERE RAIL ENDS AT POST, DRILL POST
6" ONE SIDE ONLY & END RAIL WITHIN POST.
i{at 2\0 ook\vwao\; ‘ ©
u Lock Washer " g 5
On_Exterior Side Of "% Grout Pad i |
Railing
G Post = ¥, Dia. U Bolts
w

o Al
Iz r

Two—!5" Dia. Plug
Welds Grind Flush

7

e e e o o J_

1/2"

Dia. Rod 6" Long
Sliding Fit

SLIP JOINT DETAILS

1/>" Dia.
Alum. Pipe

TYPICAL RAIL & POST CONNECTION
ALUMINUM

Min.

5

To U-Bolts

TYPICAL SECTION

4019 e 3" Ea. Post

e 2-6009 Bars As Shown
Each Post Tack Weld

NEVADA DEPARTMENT OF TRANSPORTATION

PEDESTRIAN RAIL

TYPE R
Signed Original On File [B-25.1.5 (506)
CHIEF BRIDGE ENGINEER _ [00" ™01/ 7g] 3/97
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—
End Of Concrete ﬂ

NOTES:

1. ALL STEEL RALING ASSEMBLY SHALL BE GALVANIZED
AFTER FABRICATION.

2. ALL EXPOSED SURFACES OF STEEL RAILING ASSEMBLY
SHALL BE PAINTED WHITE.

o6 Varies — 7'Max. ) Varies — 7' Max. 6" .
‘ 4'"x 3"x /" SteelPlate - j\‘\‘
I 15" Stnd. Stee\P'\pe‘\ ‘/ o
|~ 3"x 2"x Yo" Steel End Post \ 3"x 3"x ¥s" Steel Corner Post’: & ] LEGEND
\ ~—3"x 2'x ¥¢" Steel Middle Post | o i)
e}
\ ©
\\ 8"x 8"x ¥4 Steel Plate ‘ o
A @
— — NG
PART ELEVATION
¢ Railing
¢ 3"x 2"x 3" Steel Posts
* ¢ 3'"x 2"x 3" SteelPosts
* —
¢ Railing
¢ Railing ] ¢ Railing
7
' SEaS : :
ee os
RAL & END POST TR A TYPICAL
CONNECTION RAIL & CORNER POST RAIL & MIDDLE POST
CONNECTION CONNECTION
¢ Railing == L
A‘L“ C
2" 2" 3" /
Ve 1 A
/2" R /2" R (5) 2" Dia.
\f 7 Drilled Holes
- - =
— i :
- “—1 ¢ Raiing = R ¢ Railing \ oy
! ! _
4 e i
L & o
3" 3" Y 4ty 4y Vom Plate 3'x 2" %;‘“ 4% 3"x Yo" Plate
SteelPosts ¢ All Corner & Steel Posts ¢ EAgCom;(r)u&ﬂded o
o Edges Rounded . ! ges 34" Vent
7\L 7* 8"x 8"x Yo" 6y
G C Steel Plate \ ©
! :\9—\7 ! ;\\@_‘f 1"+ Grout Pad—QNB Y 1B ‘
f,) . . Y ) . . Y ~. 9 (-l
[ :,,,: < o > o
,iL,,ALk,;,Q Top =+ 12— L ¢ Top 12" Rail = . ¢ O ) S
L ! 1" Rail ! = SO . ; L
[ A | | Q,O\/\O’ N 2
I I I I -
N TV_J‘ A s o T . o T A Tack Weld To U-Bolts
:J: Yo 3 :\4: 3 o ‘Oo\o//

TOP POST PLATE
FOR 3" x 3"
CORNER POSTS
DETAILS

TOP_POST PLATE
FOR 3" x 2" POSTS
DETAILS

TYPICAL SECTION

% — WHERE RAIL ENDS AT POST DRILL POST ONE SIDE
ONLY & END RAIL WITHIN POST

5
|2 20 1)

i>‘\‘ \fW“ R

| é gww% <\>—1%“ Dia. Holes
Gl
9T

8'x 8'x ¥,"
SteelPlate

8''x 8''x ¥,"
Steel Plate

e Stnd. Nut &

1"t Grout

6009 Bars |~

¥," Dia. U Bolts

BOTTOM PLATE DETAILS

Stainless Steel U-Bolts, Nuts & Washers
To Be Used With Aluminum Rail Only

¥4" Dia. U-Bolts

—6009 Bars As
Shown Each Post

3" Cut Washer

NEVADA DEPARTMENT OF TRANSPORTATION

PEDESTRIAN RAIL
TYPE R MODIFIED

Signed Original On File | B-25.1.6
CHIEF_BRIDGE ENGINEER _ [°0F TR,

(623)
1/09
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9 Gage Aluminum Or Coated Chain Link Fence, Knuckle

NPS = NOMINAL PIPE SIZE DESIGNATION Selvage At Bottom And Barbed Selvage At Top.
Expansion Joint Same Dimension as Expansion Joint
1" Mesh In Deck. Increase Sleeve Length Correspondingly.

o a N

- 1 1 t 1l
- - L
0
b

@
55 L %" Dio. Tie Rods i
ale NPS 2‘/2H Std. R\ In The End Panels
218 Pipe Post NPS 114" Std. Pipe \ & At Deck Expansion
2 .
6‘0 < = ? o oL Joints
-8
o N
_ e Tension Bar
ol= NPS 2/, Std U X Y
Tl T s Pive Post 4 4 o .
ol & 1Y ipe Pos NPS 1/4" Std. Pipe
I Tension Bar Bands .
T © 14" Max. 1" Max. 2"
1
R T
! }
« 2" Open Joint
@
o
o
&
END POST TYPICAL INTERIOR PANEL

SECTION

Top of Bridge Rail

1" ¥ Grout Pcdw

25" 22"

Nut & Cut Washer

¥," Base Plate

Jam  Nut &
Cut Washer

¥," Dia. U Bolts

w/4" Threaded

Tack Weld
(2) = ¥4 Dia. x 10" Bars

ANCHORAGE DETAILS

3" Vent Outside Face Of Deck

Pre—Cast Cap

3" Carriage Bolt

Pre—Cast Cap
/4" Rivet \
|

JOINT

NPS 1" Std. 2"

Same Dimension

Pipe Sleeve | As Exp. Joint
Welded to Pipe
‘

NPS 2!/, Std. Pipe Post -+

\‘Y‘ r
f
Pre—Cast Fitting

3" Vent Hole At
Outside Face of Deck

NPS 2//5" Std. Post =

|
L. NPS 11/4"
Std. Pipe

ALTERNATE FOR

Pre—Cast
Fitting

INTERIOR POSTS

NPS /4"
Std. Pipe

TYPICAL CONNECTION DETAILS

RAILING ASSEMBLY, EXCEPT CHAIN LINK FABRIC, TO BE GALVANIZED AFTER FABRICATION.

RAILING SHALL CONFORM TO HORIZONTAL AND VERTICAL ALIGNMENTS. POSTS SHALL BE
VERTICAL. TOP, INTERMEDIATE AND BOTTOM PIPES SHALL BE BENT IF THE RADIUS IS 150'
OR LESS; MAY BE ON 8'CHORDS IF RADIUS IS OVER 150"

NPS 2//2" Std. Pipe

(Typical)

V2! /2" 2l /2"
e 2 | v NOTES:
X 1!/g" Dia.
B Holes 1.
o
o & f\
&J{\ Yo' R 3.
= &\ % 5.
BASE PLATE .

ALL EXPOSED CORNERS TO BE SMOOTH.

PEEN ALL %" BOLTS.

WHEN FENCE IS ON SLOPE THE FABRIC SHALL BE PLACED PARALLEL TO THE SLOPE.
ALTERNATIVE DETAILS MAY BE SUBMITTED BY THE CONTRACTOR FOR THE ENGINEERS APPROVAL.
STEEL BASE PLATES SHALL BE GRADE ASTM A36 STEEL.

NEVADA DEPARTMENT OF TRANSPORTATION

PEDESTRIAN RAL
TYPE "V"

Signed Original On File [ B-25.1.7
Pl
CHIEF BRIDGE ENGINEER _ [°0" TE01 09

(506)
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(M End Redwood Strips at Top of Radial Section When Their
Intermediate Distance From Each Other Reaches 3 Feet

Place Construction Joint Along

T N Radial ot End of Redwood Strips ‘
! E—! o ° ‘
! |
L |
[ Rough Finish !
! -<-| |
! C Abutment i
| po= :
|
'n / \l |
= N
\ ©) Z 1 1
\
/ C / :
. . \ !
Radial Portion \ 23
Divided Into (3) @) 2 F F :
Equal Panels S & |
|
gl | L

/
2
r
4
|
| )\>\2“x4“ Redwood
|
i
|
|
|
I

Typical Cut—Off When Slope S
Paying Terminates At Toe Of Slope ==

Bl
Cut—Off Not Required When Slope
i i 10'+
A

Paving Abuts a Ditch or Sidewalk

Panel  Panel

PLAN VIEW

NOTES:

1. SLOPE PAVING IS TO BE DIVIDED INTO EQUALLY SPACED PANELS
THE WIDTH OF EACH PANEL IS TO BE AS NEARLY 10'AS SITE
DIMENSIONS WILL PERMIT.

. THESE DETALS WILL NOT APPLY IN TOTAL TO ANY ONE SITE,
BUT ARE INTENDED TO BE GENERAL ENOUGH TO COVER ALL
POSSIBLILITIES. TO OBTAN LIMITS OF SLOPE PAVING FOR
A SPECIFIC SITE, CONSULT THE PLAN SHEETS.

S}

3. CONCRETE SHALL BE CLASS A OR AA WITH FIBER REINFORCING.

2"x4" Redwood
Saw as Shown & Reassemble,
Remove Upper Portion After Concrete Cures

Edger Finish

/ Rough Finish

1" Saweut 10d Galvanized Nail

—Concrete Slope
—| Pavement

3" Concrete
Slope Pavement

10d Galvanized @
4'0.C. (Stagger)

Stake

SECTION F-F

(If Applicable)

Berm

\

Sidewalk 6"
Min.
501 3

/4" Preformed Expansion
Joint Material

SECTION A-A
WITH SIDEWALK

Cut—Off Required Where Slope
Paving Ends Parallel To Slope.

G Column

/4" Preformed
Expansion Joint
Material

SECTION B-B
AT PIER

_Abutment

/4" Preformed
Expansion Joint
Material

50:1

3" Concrete
Slope Paving

SECTION C-C
AT ABUTMENT

e

SECTION E-E
EDGE OF SLOPE

Concrete
Slope Paving

‘ Varies
¢ Ditch

Varies

/4" Preformed
Expansion Joint

4 Material
SECTION A—A
WITH DITCH

SECTION A-A
TOE OF SLOPE

/4" Preformed Expansion Joint Material

¢ Abutment

Bridge Rail \\

Between Wingwall & Slope Paving
7 o]l

Berm
If Applicable

50:1

@ Slope shallbe 50:1Min. or roadway grade Max.
1"Unless shown otherwise in plans.

SECTION D-D
AT WINGWALL

NEVADA DEPARTMENT OF TRANSPORTATION

CONCRETE SLOPE
PAVING DETAILS

Signed Original On File [B-26.1.1 (611

CHEEF_BRIDGE ENGINEER _ |20 08176 "o%% /05
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*No. 4 Duct Ties

g KKk

I
3 See Plans For Flare Length 4

-
g
=
D

¢ Girder

NOTE: PLACE CLOSED END OF DUCT Ducts L
TIES IN DIRECTION OF FLARE

STIRRUP REINFORCEMENT AT FLARE OF GIRDER STEM

¢Girder

NOTE:
CONCRETE CAP FOR ANCHORAGE TO PROVIDE A
MINIMUM OF 2" OF COVER OVER STRESSING HEADS

12" Embedment From

Line of Backwall
Abutment Reinforcing Continuous
Through Anchorage ‘

DISTRIBUTION OF PRESTRESSING FORCE:

UNLESS OTHERWISE NOTED THE PRESTRESSING FORCE, P JACK OR
PF, SHALL BE DISTRIBUTED WITH AN APPROXIMATELY EQUAL AMOUNT IN
EACH GIRDER AND SHALL BE PLACED SYMMETRICALLY ABOUT THE
CENTERLINE OF THE STRUCTURE. IN SLABS, THE PRESTRESSING FORCE
SHALL BE UNIFORMLY DISTRIBUTED ACROSS THE SLAB.

STRESSING SEQUENCE:

NO MORE THAN '/, OF THE PRESTRESSING FORCE IN ANY GIRDER
MAY BE STRESSED BEFORE AN EQUAL FORCE IS STRESSED IN THE
ADJACENT GIRDERS, AT NO TIME DURING THE STRESSING OPERATIONS
WILL MORE THAN 1/6 OF THE TOTAL PRESTRESSING FORCE BE APPLIED
ECCENTRICALLY ABOUT THE CENTERLINE OF THE STRUCTURE.

GIRDER STEM SHALL BE FLARED NEAR ANCHORAGE TO PROVIDE A
MINIMUM OF 12" CONCRETE COVERING THE REBAR, FLARE MAY BE ON
ONE SIDE OF THE GIRDER ONLY. BAR REINFORCEMENT INTERFERING WITH
THE PRESTRESSING TENDON ALIGNMENT SHALL BE ADJUSTED AS
APPROVED BY THE ENGINEER.

* BARS MARKED THUSLY ARE TO BE INCLUDED IN THE COST OF
PRESTRESSING CAST—-IN-PLACE CONCRETE.

% CONCRETE USED IN THE BEARING SEATS IS TO BE INCLUDED IN
THE COST OF PRESTRESSING CAST-IN-PLACE CONCRETE.
*%% ADD ADDITIONAL No.4 STIRRUP BARS, IN PARS, AS NECESSARY TO
MAINTAIN A 12 INCH STIRRUP SPACING. SEE PLANS FOR STIRRUP BENDING
DIMENSIONS AND EPOXY COATING REQUIREMENTS. ADDITIONAL No.4
STIRRUP BARS TO BE INCLUDED IN COST OF PRESTRESSING.

2!/," Min. Cl., Except 1/2" Min.

Near Anchorage

Concrete Cap Varies According
to Type of Post—Tensioning

* 4—No. 4 Eq. Spaced
AN *Grillage No. 4 @ 4" E.W:
\%xﬁomt Face of Stressing Head
N

Bearing Seat Concrete %%

*3 Pair Min.-No. 6 = Eq. Spaced
*Grillage No. 4 @ 4" E.W.

7

* No. 4 @ 12" £

Concrete Cap Varies According
to Type of Post-Tensioning

LML

* 4-No. 4 Eq. Spaced
*No. 4 © 12"

\ Near Anchorage

SKEW OVER 20° PLAN SKEW 20° AND UNDER PLAN
BEARING SEAT FOR PRESTRESSED ANCHORAGE AT DIAPHRAGM TYPE ABUTMENTS

Approach Slab Seat ShallNot Be 1. DUCT PATTERNS SHOWN ARE FOR 12"

EXT.SLOPING GIRDER VERTICAL GIRDER

EXT.SLOPING GIRDER

NOTE: DETALS MAY BE MODIFIED TO SUIT SPECIFIC ANCHORAGE

TYPICAL BEARING SEAT ILLUSTRATIONS

2V/," Min. Cl., Except 1/5" Min. — ]

Cable ShallNo
More Than 2°

t Vary
From

a Perpendicular to

Common the

! Plat
Bearing ate

Plates
HE*\\

T

Start Flares to
Bearing Plates

1
I
0.1L M\'r)
Low Point of Cable Path (C.G.)

COMMON BEARIN

G PLATE

PRESTRESSING PATH

DUCTS OVER 4" O.D.

o)

+

12" Min. CI.

f

|
|
o
I

115" Min. CI.

DUCTS 4" 0.D. & LESS
CLEARANCE REQUIREMENTS FOR DUCTS

WIDE GIRDER STEM:

PRESTR

Reduced at Bearing Seats From What FOR OTHER WIDTHS THE MINIMUM CLEARANCES MUST BE
is Shown in the Contract Plans MAINTAINED
] ) 11/2" Min. 2. VERTICAL DIMENSIONS AT TENTH POINTS TO BE SHOWN IN
SEp ~ Conc. ORDER TO FACILITATE THE PLACING OF THE DUCTS ACCURATELY.
Kggg ~ 3. APPROVAL OF THE ENGINEER IS REQUIRED FOR DEVIATIONS.
~
No. 6 (= ™ | Anchor
12" Embed. - Plates
From Line — No. 6=
of Backwall 12"" Embedment From
Line of Backwall
NEVADA DEPARTMENT OF TRANSPORTATION

CAST-IN-PLACE

ESSED

GIRDER DETAILS

Signed Original On File

[B-28.1.1 (503)

CHIEF BRIDGE ENGINEER

I‘DOPT 3/83 1/09
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. 24' Approach Slab Varies See Note 6 NOTES:
5 . N NOTES®
2 Where p”’%”‘ Parapet 3 1. THE CONCRETE SHALL BE "EA", F'c=4500 PS|, OR "A" F'c=4000 PSI,
E " 3 an g AS INDICATED IN THE PLANS. WHEN "EA" CONCRETE IS
) - + — b REQUIRED, THE REINFORCING STEEL SHALL HAVE AN EPOXY COATING.
T T H =
" I See Note 2 AS50210 |§  AS5030 |@ 2. A THE CONTACT JOINT BETWEEN THE CONCRETE PAVEMENT AND THE
" B oL ‘ = = APPROACH SLAB SHALL PARALLEL THE BACK FACE OF THE
r " _* " . STRUCTURE FOR SKEWS OF 20 DEGREES OR LESS; FOR SKEWS
! " A n A 8 GREATER THAN 20 DEGREES THE CONTACT JOINT SHALL BE NORMAL
A " A " 8" TO THE ROADWAY ALIGNMENT CONTROL LINE. JOINTS SHALL BE
Lone Line " L Lane Linel! J | See Note 5 ) STAGGERED ON LANE LINES FOR SKEWED STRUCTURES. STAGGER
R N y/ ©f  as5068 LINES SHALL BE AT EACH LANE LINE FOR SKEWS OF 45 DEGREES
1 N I J < OR MORE.
5 " 3 4'-6" B. THE CONTACT JOINT BETWEEN ASPHALT PAVEMENT AND APPROACH
= " = = SLAB SHALL PARALLEL THE BACK FACE OF THE STRUCTURE.
© " o
2| Lane Line{| ! Lane Line [See Note 4 o BENT BAR DETAIL 3. FOR SKEWS GREATER THAN 20 DEGREES THE DISTANCE MEASURED NORMAL
E " ,/ E TO AND FROM THE BACK FACE OF THE STRUCTURE TO THE END OF THE
- m-——-- r——= Ff-—_-——_——- === 0 2 APPROACH SLAB SHALL BE A MINIMUM QF 15"
" "
See Note 2 " " 4. LONGITUDINAL CONSTRUCTION JOINTS IN THE APPROACH SLAB MAY BE
\ o ,ﬁ Back Face of Structure " LOCATED ON LANE LINES WHEN PERMITTED BY THE ENGINEER.
"
" " 5. PLACE !/4" EXPANSION JOINT MATERIAL BETWEEN THE CONCRETE PAVEMENT
" " AND THE LONGITUDINAL FACE OF THE APPROACH SLAB. THE EXPANSION
I n JOINT MATERIAL IS TO BE RECESSED 4" FROM THE SURFACE AND THE
] ~ m JOINT SEALED IDENTICALLY TO THE "LONGITUDINAL WEAKENED PLANE
5 \ / 5 JOINT" ON SHEET R—10.1.1 OF THE STANDARD PLANS.
b} el
3 Parapet B 3 6. THE LENGTH OF THE STEPS MUST BE 15'OR INCREMENTAL INTERVALS OF
5 5 15'TO MANTAIN A 15' SPACING OF THE TRANSVERSE WEAKENED PLANE
JOINTS IN THE CONCRETE PAVEMENT. SEE SECTION 409.03.09 OF THE
TYPICAL PLAN (NORMAL) TYPICAL PLAN (SKEWED) SPECIAL PROVISIONS AND SHEET R-10.1.2 OF THE STANDARD PLANS FOR
SAW-CUTTING DETAILS.
[yAn
CONCRETE PAVING b/§ o1 s Recommended 7. FILL MATERIAL UNDER APPROACH SLABS SHALL BE A 12" LAYER OF
oot o o ot GRANULAR BACKFILL COMPACTED TO NOT LESS THAT 95% OF THE MAXIMUM
reformed Expansion Join DENSITY IN ACCORDANCE WITH SUBSECTION 207.03.01 OF THE STANDARD
SPECIFICATIONS.
Note: 8. SEE PLANS FOR EXPANSION JOINT DETALS.
ote:
Meintain 2" Cap Betucen 9. GALVANIZE ASSEMBLY AFTER FABRICATION OR USE A588 STEEL. ASSEMBLY
W”h‘e%eApS\‘Icob\ea."\‘nesrto\\ojlomt TO EXTEND FULL WIDTH OR TO THE FACE OF ANY BRIDGE OR BARRIER
Filler Up Interior Face of RAILS. FULL PENETRATION BUTT WELD ANY FIELD SPLICES.
Raila Minimum of 8".
Approach 2" Concrete Paving -
Slab Expanded Polystyrene - :
o |
2
¢ Abutment DETA”_ D £(2 : |
[ CONCRETE PAVING OPTION g/o oo B
49” Varies \ 12" 33 ! D5047 @ 12
Bl | 5036 @ 6"
\ Approach Slab Restrainer @ 2' 0.C. See DETAL D Eh !
|

See Note 8
ee Note | No. 4 Bars e 12"

<

KRR ARRRKRX
R ZRRIK
RS [5525555%
RS | SR

No. 4 Bars © 6"
No. 7 Bars @ 6"

SECTION A-A

4-No. 5 Bars Full Width
as Shown AS50210 @ 12"
(Bottom of AS5068 © 12"
Sleeper Slab)

5

SEE DETAIL C FOR PLANTMIX BITUMINOUS PAVING

€ Abutment

See DETAL E

%" Dia. x 6" Shear Studs
Alt. @ 6"

Plantmix Bituminous
Paving

‘ KSee Note 8

TAIL

A

AS5030 e 6" E.F.

2-No. 4 Bars as Shown

PLANTMIX BITUMINOUS PAVING

FOR INFORMATION & DIMENSIONS NOT SHOWN

SEE SECTION A-A

Concrete Paving
/4" x 18" Tempered Hardboard

Preformed Joint Filler
ﬁFuHW'\dth of Concrete Paving

As Shown

L 4
See

X3 X

Note 9\

FullPenetration
/ Butt Weld

Approach Slab

DETAL E

APPROACH SLAB JOINT PROTECTION
PLANTMIX BITUMINOUS PAVING

No. 4 Bars @ 12" 21/," Cl.
(1 - F

1 Cl

£ %
Lf}” ClL
No. 7 Bars @ 6"
3 No. 4 Bars @ 6"
2n Expanded

Wingwall or Polystyrene

Retaining Wall

SECTION B-B

When the Approach Slab Extends Beyond the Wingwalls, Extend
the Expanded Polystyrene 2" Beyond the WingwallEnds, Adjust
the Approach Slab to its FullDepth & Eliminate the 5036 Bars.

THIS SHEET IS FOR GENERAL INFORMATION,
FOR ACTUAL DIMENSIONS AND REINFORCING
STEEL LAYOUTS SEE CONTRACT PLANS.

NEVADA DEPARTMENT OF TRANSPORTATION

APPROACH SLAB

(502)
1/08|

Signed Original On File [B-29.1.1
CHIEF BRIDGE ENGINEER  [POFTER, o)
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TYPE 1A — REINFORCED CONCRETE RETAINING WALL
TABLE OF DIMENSIONS AND REINFORCING STEEL
Design H 4! 6' 8' 10" 12! 14 16' 18' 20 22' 24 26' 28" 30'
o
s W g S 6_7 & o4 10'—10" 121—4n 13— 15_3n 16—g 18— 19—g" 2p_n Py S;ANDARD BAR LAPS
© F [ g e g g g g 110" 1—10n oo oi_gn 210 o1 p S BAR UNCOAHTED EPOXH\ED
5 c o 14 g o o gn o _gn o 330 370 S 43 4_gn 53 55t 4 207 23"
% K 0 0 0 0 0 o 0 0 0 0 0 0 0 0 Z %? ?gu
5 Batter, Z /2 /2 /2 /2 /2 /2 /2 /2 /2 % Ta 7 7 T 5 Sgn 5
£ (@ bars - - - - - - - - #5024" | ¥5024" | ¥5028" | *6e24" | ¥e24" | ¥6e24" 8 o1 el
o ®bars - - - - #5024" | ¥6e24" | *6016" #8016" #ge12" | ¥8e12" | Foear | Foe" | Fioe12" | ¥i0e12" 9 Sgv 67"
o ©bars *5012" *5012" *5012" *6012" *7e12" *Be12" *808" *9e8" *ge6" *906" *10@7" *10e6" *11e6" *1106" 10 75" 35"
5 @ bars #5e12" | Fserpt | Fse12t | Feer' | Frenr | Fsen! #geg" *9e8" *9e6" #906" #10e7" | *10e6" 116" *11e6" 1 Bl 102'
E (®bars #5024 | ¥5e24" | ¥5024" | ¥5024" | ¥ee24" | ¥7e24" | ¥7e16" *gete" | ¥ge12' | *sewz' | *oe4" | ¥oeizw | ¥oerz' | *oer2n
S L1 Z Z Z Z 517 51 Sy S g3 Sz gion g0 g0 910"
- L2 - - - - - - - - 8'-10" 10'-2" 12-2" 12-2" 12'-8" 14'-9"
% 2 Concrete ft3/ft 8.9 13.6 18.1 241 28.8 34.3 41.9 49.9 56.3 70.9 87.2 105.9 8.3 131.8
wo Reinf Ibs/ft 34 46 55 77 97 132 187 257 337 375 440 536 677 724
® Level Slope w/surcharge 1.3 1.5 1.7 2.0 2.2 2.3 2.6 2.9 3.1 3.4 3.8 4.1 4.2 4.6 _
. 5 o LevelSlope @ 0.159 0.9 1.0 1.2 1.4 1.6 1.9 2.1 2.4 2.6 2.9 3.2 3.5 3.8 4.0 N
K %g Level Slope @ 0.40g 1.2 1.3 1.6 1.9 2.1 2.3 2.6 2.9 3. 3.5 3.9 4.3 4.4 4.8
& 7| Slope < 341 0.8 1.0 1.2 15 1.8 2.0 2.3 2.6 2.9 3.2 3.6 3.9 4. 4.5 =
Slope < 3:1@ 0.15g 1.1 1.3 1.6 2.0 2.3 2.6 3.0 3.4 3.7 4.2 4.7 5.1 5.4 5.9 oS
i
2" CIr
REINFORCED CONCRETE
RETANING WALL TYPES 1A & 1B
Wall Type Required for *5 e 16“/
Backfill Condition Seismic Acceleration NOTES: #5 @ 16— .
—__ = <
: 0.159 0.40g 1.FOR GENERAL NOTES SEE B—30.1.3 Lo—"1" Z gatter 2
Level backfill w/surcharge 1A 1A 53
2.FOR DETALS NOT SHOWN AND DRAINAGE REQUIREMENTS SEE 12 e
Sloping backfillw/o surcharge] SHEETS B-30.1.3 THRU B30-1.5. N
- 1/ v}
Siope < 31 " s 3. ROUGHEN CONSTRUCTION JOINT SURFACE TO /4" AMPLITUDE.
4. GEOTECHNICAL ENGINEER WILL VERIFY MAXIMUM ALLOWABLE
31 Slope < 2:1 B * BEARING PRESSURES FOR ACTUAL SITE SOIL CONDITIONS.
; ; ; © -
* Special design required Const Jt
(See Note 3)
| /@ |
- - 7
i }**5 @ 16" Top & Bot L
. R
L [ Yo ~
I
Ll
c w/3
" :
TYPE 1B - REINFORCED CONCRETE RETAINING WALL
TABLE OF DIMENSIONS AND REINFORCING STEEL
S Design H 4 6' 8' 10! 12! 14! 16' 18! 20 22' 24! 26' 28" 30" TYPICAL SECTION
3 W S50 S g7 ai_g 10—6" 191—an 14— 161 17— 19 10" 278" 23_gn o5_gn 07—z
: E g g 14 g g g 1_10n o o gn o _gn o 33 37 4
s c o g g o D14 oi_g D1 330 S S PO 4g S Sign
g K 0 1 ' 1 T 1 ' 1 1 1 1 ' ' 1
5 Batter, Z V2 /2 /2 V2 V2 /2 /2 /2 % Ya Ya % % 1
€ @bars - - - - - - - - #6e32" | ¥ee32" | *eez2s" | ¥ee24" | *ee20" | *6e20"
L (® bars - - - - #5024" | ¥6020" | ¥8@20" #ge14" *3e16" *10e16" #oe14" #11@12" *11@10" #11e10"
© © bars #5012 | ¥5012" #*5012" *5010" *7012" #*8e10" *9010" #907" #*108" *11e8" *1e7" *1e6" | *11010" § | *11010" §
S @ bars #5012 | ¥5012" #5012" *5010" *7012" #*8e10" #*9e10" *ge7" #1008" #11e8" #11e7" *1e6" | *11e10m § | *rie10m
“g @®bars #5@24" | ¥5@24" | ¥5@24" | ¥5020" | ¥ee24" | ¥7@20" | ¥7@20" #7e14" | ¥Bels" *8@16" *ger4" #8@12" *g8e10" *ge10"
s L1 z z z z 4oz e R 53 5_7" P P P 7127 717
- Ly - - - - - - - - 8'-10" 9'-10" 9'-10" 10'-10" 10'-10" 12-2"
T 0 3 NEVADA DEPARTMENT OF TRANSPORTATION
=2 Concrete ft=/ft 8.9 15.5 20.1 26.8 32.7 40.7 49.2 59.0 74.3 92.0 107.2 129.6 149.6 178.5
el Reinf Ib/ft
34 46 55 76 101 153 204 298 370 462 553 710 884 943 TYPES 1A & 1B
£ | Sope < 3@ 0.40 Ve | 22 | 27 | sz | se | 4o | we | 50 | 57 | o3 | ws | se | a0 | as CANTILEVER CONCRETE
x 2 & ope £ 3¢ .40g B . . . . . B . . . B B . .
2 2 2] 3¢ Slope < 21 0.8 1.1 1.4 1.7 1.8 2.2 2.6 2.9 3.2 3.6 4.0 4.3 4.6 5.1 RETAINING WALLS
T | 31< Slope < 2:1@ 0.15g 1.4 1.8 2.3 2.8 3.0 3.6 4.2 4.7 5.3 5.9 6.5 7.0 7.5 8.3 Signed Grighoon Fie [530 =2
igne riginal On File |B-30.1.1 )
¥ Denotes a bundle of two bars CHIEF BRIDGE ENGINEER |ADOP1 D /02 Y oal
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REINFORCED CONCRETE
RETAINING WALL TYPE 2
WcH_Ty;_)e Requ'\red.fur STANDARD BAR LAPS
Backfill Condition Seismic Acceleration BAR* | UNCOATED| EPOXIED
0.15g 0.40g 2 20" 230
Level backfill w/surcharge 2 2 5 26" 30"
. . 6 31" 36"
Sloping backfillw/o surcharge] - 7 39" 450
=
8 =1 59 - £
Slope < 3:1 2 2 9 59 57" ©l=
10 75" 85"
3:1< Slope < 2:1 2 * 11 91" 102"
* Special design required
#5032"—|
LOL—
T
c
°
%
3
#5016 " —{]
e Bars
TYPE 2 — REINFORCED CONCRETE RETANING WALL 2" Cir
TABLE OF DIMENSIONS AND REINFORCING STEEL
€ Design H 4 6' 8' 10 12 Const Ut
g¢g w 411" 5'-1" 6'-7" 8' 9'-6" 1% Minimum (See Note 3)
S 83 F J—4n T—4n 1-6" 1-6" 1-10" g
5°0 3 3, ars
36m Batter,Z e O e 0 W 0 B w T .
s @© bars 5e12" 6016" 6012" 6010" 7e10" ?5 @&168 .
2 ® bars 5012" 6016" 6e12" 6010" 710" op ° &
Eg Concrete ft¥/ft 9.5 12.8 17.9 23.6 33.9 LI . G .
Hi<] Reinf Ib/ft 33 45 61 80 il B X,
N[O
% Level Backfillw/surcharge 1.8 2.4 2.8 3.2 3.7 -
< | LevelBackfile 0.15g 1.4 1.8 2.1 2.5 2.9 . A .
o LevelBackfille 0.40g 1.6 2.2 2.6 3.0 3.5
2 | Slope ¢ 31 1.2 1.7 2.3 2.7 3.4 215 #5 @ 16"
@ | Slope < 3:1@ 0.159g 1.4 2.1 2.7 3.3 4.0 W
o
o | Slope < 3:1e 0.40g 2.0 3.3 4.3 5.2 6.4
x| 3:1<Slope ¢ 2¢1 1.3 2.0 2.8 3.1 3.8
= | 3:1<Slope < 2.1@ 0.15g 1.9 2.9 3.8 4.7 5.8
NOTES:
1. FOR GENERAL NOTES SEE B-30.1.3
2. FOR DETALS NOT SHOWN AND DRAINAGE REQUIREMENTS SEE
SHEETS B-30.1.3 THRU B30-1.5.
3. ROUGHEN CONSTRUCTION JOINT SURFACE TO !/4" AMPLITUDE.
4. GEOTECHNICAL ENGINEER WILL VERIFY MAXIMUM ALLOWABLE

BEARING PRESSURES FOR ACTUAL SITE SOIL CONDITIONS.

NEVADA DEPARTMENT OF TRANSPORTATION

TYPE 2
CANTILEVER CONCRETE
RETAINING WALL

Signed Original On File [B-30.1.2 (502)

CHIEF_BRIDGE ENGINEER [0 "o /02 "o/ 04)
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/2" Exp it
If Required

o

| —#5 r @16"

FOOTING STEP

o
*5 J* el2" — |l
24"

*5 J<r@1
.

I<> Ret wall reinf.

@wy

=<

*16

i

# = n
5J§ @16

PLAN

For Return Wall Type A

2- *#5 -
[I(e;or Side T
%\ ] |
o I :

1-6" Min J

Total 3 /

7&386 Waterstop Detail
on Sheet B-30.1.4

*

J\r * Omit When Waterstop
is Not Required

pp—
_H .
Offset = 200 inches
Vertical LOL 8 .
©
Z‘w 1"Projected Top
Stem As e é/of Wall Width
Constructed 0\ ‘r-— D-4"
| _—*5 6T lei2"
; [ ——5050e12"

APPROXIMATE WALL
OFFSET VALUES .

Values For Offsetting Forms To Be
Determined By The Engineer

Qy

STEM

Q12"

HAUNCH

Typ Retaining
Wall Reinforcing

2" oIr

BARRIER RAIL

FOR

D\menswon@(Borr\er Rail Width) To Be As Shown In
the Project Plans. Stem W\dth@ At Base of Haunch
To Be Determined As Shown.

T

oy Ret wall
%remf
o

L—#5 Total 3

N
g

| r*z”

w5 L (#5 I3 emr ‘

Il

See Waterstop Detail

See Waterstop Detail
on Sheet B-30.1.4

PLAN

For Return Wall Type B

(Top of WallLevel

L
14 Max | %‘LOL

| 2- *5ei6"

4_30

ELEVATION
RETURN WALL TYPE A

Use Where H=8'or Less

~—LOoL

. on Sheet B-30.1.4 * Omit When Waterstop
—Ret wallreinf. is Not Required
& For Reti WNHT C
—#g ™~ @13 or Return Wall Type :
24" o N
| #5 #5 J”’ eten [ K>Ret wall
r=reinf
.24 1
: o b
. . o >
#5_ Qe DIl &
\{ s |3 o a2
*1 o i I~ Total 3
D) * 3" T o~
— # "
5' Max * Omit When Waterstop é 5e16
is Not Required 5 Total 4

AN

For Return Wall Type D

L
o— #5 16" Max —Top of WallLevel 10" Max
G h r FG Near Side T —LoL
Near Side- U ! 7= %\\L ‘
o %ﬂx i o ™~ T
T r—1-rr<2 =
~ : (‘ ]
- 1-6" Mm ot
g Min—I 75 12— #5016" s
7 2- #5016 "7
Offset
1 Min
6' Max:

ELEVATION

ELEVATION

L

GENERAL NOTES:

1. DESIGN SPECIFICATIONS: AASHTO STANDARD SPECIFICATIONS FOR
HIGHWAY BRIDGES, 1986 WITH INTERIMS THROUGH 2000.

FEET OF
THE

2. LOADING: LIVE LOAD SURCHARGE PRESSURE EQUAL TO 2
EARTH. SEISMIC ACCELERATION = 0.15g & 0.4g, WHERE !>
PEAK GROUND ACCELERATION IS USED IN THE DESIGN.

3. CONCRETE: ALL CONCRETE SHALL BE CLASS A OR AA MODIFIED
(MAJOR) WITH f'c = 4000 psi AT 28 DAYS.

4. REINFORCING STEEL: ALL REINFORCING STEEL SHALL BE ASTM AB15
GRADE 60 OR A706.

5. DESIGN DATA: CANTILEVER WALLS ARE DESIGNED BASED ON THE
FOLLOWING PARAMETERS:

SOIL PROPERTIES:

INTERNAL ANGLE OF FRICTION = 35°

UNIT WEIGHT = 120 pcf

EQUIV. ACTIVE FLUID PRESS.= 36 pcf (LEVEL BACKFILL)

EQUIV. ACTIVE FLUID PRESS.= RANKINE METHOD (SLOPING BACKFILL)
EQUIV. PASSIVE FLUID PRESS.= 360 pcf (TOP OF FOOTING DOWN)
COEFFICIENT OF FRICTION BETWEEN SOIL AND CONCRETE = 0.45

WALL PROPERTIES:
STATIC DESIGN BASED ON ALLOWABLE STRESS DESIGN

fc = 1.6 ksi
fs = 24 ksi
n=2a
SEISMIC DESIGN BASED ON LOAD FACTOR DESIGN
f'lc = 4 ksi
fy = 60 ksi

FACTORS OF SAFETY APPLIED
STATIC OVERTURNING = 2.0
STATIC SLIDING = 1.5
SEISMIC OVERTURNING = 1.5
SEISMIC SLIDING = 1.1

6. RETURN WALLS: RETURN WALL NOT REQUIRED UNLESS SHOWN IN
PLANS. FOR DIMENSION (D), SEE PROJECT PLANS.

7. DRAINAGE: DRAINAGE SYSTEM (GUTTER, DRAIN, PIPE) NOT REQUIRED
UNLESS SPECIFIED IN THE PLANS.

Top of WallLevel

s

FG Near S'\d;\]\ * L —LoL
2 #5,

~h Total 4

ELEVATION
RETURN WALL TYPE D

Use Where H=6'or Less

NEVADA DEPARTMENT OF TRANSPORTATION

CANTILEVER CONCRETE
RETAINING WALL

RETURN WALL TYPE B

Use Where H=10'or More On Offset Walls

RETURN WALL TYPE C

Use Where H=10' or More On Straight Walls

DETAILS No. 1

Signed Original On File [B-30.1.3
CHIEF_BRIDGE ENGINEER [0 ""05/g,

(502)
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Weep Hole
See Note 1

& Detail C \

Top of Wall
96' Max

Expansion Joint 1

\\\;A 4‘
1 Min 1-24]

Max

WALL EXPANSION JOINTS
AND WEAKENED PLANES

See Weephole DetaHsf~Y
!

Top of Footing

T t— Weakened Planes

i 24— Expansion Joint

Joint May Be Formed With
1/g" Hardboard and Cut Back
to the Root of the Chamfer
On the Exposed Face.

Cut or Butt Every Other Front
Face Horizontal Bar At
Weakened Planes

g .
oA AN

o J A

\& See Detail A

SECTION
WEAKENED

28 ke

3" Chamfer

DETALL A
PLANES

1/5" Premolded I
Expansion Joint
Filler

PLAN OF WALL WITH
EXPANSION JOINT ONLY

See Note 3

[

WEEP HOLE

See Note 3

DETAL C

WEEP HOLE NOTES:

1. 4" Dia. Drains At 25' Maximum Center to Center.
Exposed Drains ShallBe Located 3"+ Above Finish Grade.

2. 2 Cubic Feet of Type 2 Drain BackfillEncapsulated In a
Geotextile Fabric Securely Tied. Geotexile ShallMeet the Following:

Meet At Least Class 2 Strength Requirement Per AASHTO
M288 Test Method.

b) Have An AOS Not Greater Than U.S. Sieve No. 40.

c) Have a Permittivity of At Least 0.5 Sec™ .

a

3. 6" Square Aluminum or Galvanized SteelWire Mesh
Hardware Cloth (4 Openings Per Inch and Minimum
Wire Diameter 0.03").

: ‘s \
“q f A
f Waterstop
See Note 2 PLAN OF WALL WITH
EXPANSION JOINT AND WATERSTOP

5" Premolded Expansion Joint Filler
Unles Other Thickness and/or Material
is Shown Elsewhere

X

2 V4" Min g§ 1/g" Min Thickness

ool

:::: Seal Between

2a%| Filler & Waterstop

x Waterstop
Waterstop

N #
B 3 Bar *3 Bar
© 30
° ¥," Chamfer " Min

Front Face of Wal

WALL EXPANSION JOINT
WITH WATERSTOP

* For Wall Thickness Less Than 12",
Use /> the Wall Thickness

WATERSTOP

WATERSTOP NOTES:

Holes Will Be Permitted in the Outer

/5" of the Web For Wire, Rings, etc.

Tie Web to No.3 Reinforcing Bars @ 16"
Maximum Intervals to Support the
Waterstop in Proper Position During
Concrete Placement. Alternative Detail
May Be Submitted For Approval of

the Engineer.
NEVADA DEPARTMENT OF TRANSPORTATION

CANTILEVER CONCRETE
RETAINING WALL
DETAILS No. 2

Waterstop to Have 5 or More Pairs
of Raised Ribs to Provide 0.1 Square
Inches Minimum Rib Cross—Section

Area On Each Half of the Waterstop.

Signed Original On File [B-30.1.4
CHIEF_BRIDGE ENGINEER _ ["POFTED,

(502)
6/04]
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Sidewalk or

~¥500 16"

Area of Opening To Be Not Less Than That of Pipe
From Wall Gutter. Make Opemng3 Transition in Wall.
Edge Opening in Curb Face to ¥

OUTLET DETAIL — SECTION B-B

PCC Top Slab
Top of wall c
: z £ ~ e e
s R 2V Mm_‘ 6 PRI
= 3ior  12v_2v 5 ¥ Gutter 3 Return wall :
St f L Flowline =\ 1% Min— T
O@os qw; /Top of wall T/‘/\ﬂ\
< S E ! \
s " Pourable > 4 1% Min—T
1 - r < Seal r 1 % Min Rectangular I—G“ *5
) = J | 1 Opening
Gutter "
4 ] Elevation NOTE:
/' Premolded SECTION A-A
Expansion Joint Filler
TYPICAL GUTTER DETAIL
Return wall
A —
j N
3" x 12" Overflow Scupper
Where Shown On Plans T
Grate i A A
See Detail 4[3“ L/ @]z XJ
— I ! ]
!LOLQ

Plastic Pipe

PLAN-OFFSET WALL PLAN-CONTINUOUS WALL

WALL DRAIN DETAIL DRAIN THROUGH RETURN WALL

8" x 14" Std pipe

RETAINING WALL,
FACE OF WALL OUTLET

S @

Return wall

=

v

21/4" Min

LDeformed Metal
Pipe 0.135" Thick

N
=
=
N
i
=
N
=
N

GRATE DETAIL
Sizes To Fit Standard Hubs
4" Minimum Radius.

Transition

4" Plastic Pipe When Wall
Drain is 4" or Less. For
Larger Pipe See "Outlet Detail".

RETAINING WALL, GUTTER OUTLET

6-3/4" x 10"
#5 x 7" Reinf., Tack slots in pipe equally [#5 5° Max
Weld to Top of Pipe, space - . .
s o o s o o

Ends Flush With Pipe

A
Max 4"

Limits of Special Reinforcing
Standard Vertical Reinforcing A A A~ Standard verticalreinforcing
3" Recess N i i N\
For Pipe 1 | N i N
1 Standard Vertical Reinforcing Above /\\ Standard Vertical Reinforcement Plus Additional Vertical
and Below Opening (Both Faces) —— | I N S Bars Corresponding in Size and Number to Bars Cut By
| the Opening. Place Half on Each Side. Extend the
" Min— Additional Bars Into the Footing the Same As Other
#6 x (A+36") Total 2, Back Face Only | — Vertical Wall Reinforcement and To a Minimum of 60
N . . (Omit For A Less Than 19 — [ b Bar Diameters Above the Top of Utility Opening if Wall
Vi Plastic Pipe 4 L Height Permits. Bundle bars As Required.
on
5 L1otal 6—1] @>< Horizontal Reinforcing To Be Standard Except As Shown.
ALTERNATIVE WALL DRAIN WITH PIPE DOME — AllReinforcing To Clear Opening By 2" Minimum.

Expansion Joints ShallNot Be Located Within
the Limits of Special Reinforcing.

S
N .

JIx
2* 8/0\ Total 4
End

)

2,
o
72 /
Approximate. %
Flowline >/ /O}%/O
AN
7

54/

LOLJ

WALL DRAINAGE
WHERE GUTTER NOT REQUIRED

Return Wall

Weakened Plane
(See B-30.1.4)

B

RETAINING WALL UTILITY OPENING

Maximum Size of Opening (A) = 4!

\Lz—# 8 x (A+48") Total 4

(Omit For A Less Than 19

NEVADA DEPARTMENT OF TRANSPORTATION

CANTILEVER CONCRETE
RETAINING WALL
DETAILS No. 3

Signed Original On File [B-30.1.5 (502)

CHIEF_BRIDGE_ENGINEER _ [°0 "33 /0]




2010 ENGLISH STANDARD PLANSINDEX

Description and (Sheet Number s)

A

Airplane Monitoring Symbol (T-38.1.6)

Approach Slab, Bridge (B-29.1.1)

Approaches, Paved and unpaved (R-S2.1)

B

Backfill, Structures and Culverts (R-1.1.1 - R-1.1.5)

Barrier Rail, Concrete Median (R-8.6.2)

Barrier Rail, Concrete (R-8.6.1)

Barrier Rail, Portable Precast (R-8.7.1)

Barrier Rail, Portable Temporary Traffic Screen (R-8.8.1)
Barrier Rail, Reflectors (R-9.2.2)

Bridge Slope Paving (B-26.1.1)

Bridge Approach Slab (B-29.1.1)

C

Cattle Guard, BLM (R-7.1.9)

Cattle Guard, Precast (R-7.1.6)

Cattle Guard, Precast Sections and Details (R-7.1.6.2 - R-7.1.6.3)
Cattle Guard, Steel 12'to 20’ (R-7.1.1 - R-7.1.1.1)

Cattle Guard, Steel 26' to 40' (R-7.1.2 — R-7.1.2.1)

Cattle Guard, Steel Timber Foundation (R-7.1.5)

Cattle Guard, Steel Type B (R-7.1.3-R-7.1.3.1)

Cattle Guard, Steel Type C (R-7.1.4—-R-7.1.4.1)

Chain Area Markings (T-35.4)

CMP, Coupling Band Details (R-2.8.1 — R-2.8.2)

CMP, End Sections (R-2.2.1)

CMP, Metal End Section (Safety Type) For Metal Pipes
(R-222-R2.2.2.1)

CMP, Metal End Section (Safety Type) For Concrete Pipes
(R-223-R-2.2.3.1)

CMP, Slotted Drain (R-2.1.3)

Concrete Barrier Rail, (R-8.6.1 - R-8.6.2)

Concrete Barrier Rail, Vertical Taper (R-8.6.5)

Concrete Barrier Rail Transition Type A to Type FA (R-8.6.3)
Concrete Barrier Rail Transition Type A to F-Shape Type A (R-8.6.4)
Concrete Pavement, Plain Jointed (R-10.1.1)

Concrete Pavement, Doweled (R-10.1.2)

Concrete Pavement, Weakened Plane Joints (R-10.1.3)
Cross Walk Markings, Permanent/Temporary (T-38.1.3)
Culvert, Safety End Grate (R-2.3.1.1)

Culvert Bedding (R-1.1.6)

Culvert Headwalls, CMAP's (R-2.6.1 — R-2.6.1.1)

Culvert Headwalls, CMP' s 12" to 42" (R-2.4.1 - R-2.4.1.1)
Culvert Headwalls, CMP' s 48" to 72" (R-24.2—-R-2.4.2.1)
Culvert Headwalls, Oval RCP's (R-2.7.1 - R-2.7.1.1 - R-2.7.2)

-A -

Page

T-96
B-21
R-1

R-2to R-6
R-109
R-108
R-113
R-115
R-118
B-19

B-21

R-90
R-86
R-88, R-89
R-76, R-77
R-78, R-79
R-84
R-80, R-81
R-82, R-83
T-66
R-34, R-35
R-13
R-15, R-16

R-17, R-18

R-11

R-108, R-109

R-112
R-110
R-111
R-120
R-121
R-122
T-93

R-20

R-7

R-29, R-30
R-21, R-22
R-23, R-24
R-31to R-33



2010 ENGLISH STANDARD PLANSINDEX

Description and (Sheet Number s)

Culvert Headwalls, RCP's 12" to 36" (R-2.5.1 - R-2.5.1.1)
Culvert Headwalls, RCP's 42" to 72" (R-2.5.2 - R-2.5.2.1)
Culvert Instalation (R-2.1.1, R-2.1.4)

Curb Ramps, Exigting Sidewalks (R-5.2.2)

Curb Ramps, Median Island (R-5.2.3, R-5.2.4)

Curb and Guitter (R-5.1.1)

Curb Ramps, New Construction (R-5.2.1)

D

Drainage Ditches and Dikes (R-1.4.1)

Driveway Geometrics, Type C and Type R (R-5.3.1)
Driveways, Multi-Family, Commercial, & Industrial (R-5.3.3)
Driveways, Single Family (R-5.3.2)

Drop Inlet, Concrete Apron (R-4.2.7)

Drop Inlet, Pipe Riser Inlet Type 3 (R-4.1.1)

Drop Inlet, Trench Drain (R-4.2.8)

Drop Inlet, Type 2 & 2A (R-4.2.1 R-4.2.1.1)

Drop Inlet, Type 2B (R-4.2.2)

Drop Inlet, Type 3 (R-4.2.3-R-4.2.3.1)

Drop Inlet, Type 7 & 8 (R-4.2.4-R-4.2.4.1)

Drop Inlet, Type 10 (R-4.2.5)

Drop Inlet, Type 11 (R-4.2.6)

E

Embankment Protector Type 5 (R-3.1.2)

Embankment Protector Type 5-2G (R-3.1.3)
Excavation, Structure and Culverts (R- 1.1.1 - R-1.1.5)
F

Fence, Bench and Cattle Pass (R-6.2.1)

Fence, Type C-NV-4B (R-6.1.2 - R-6.1.2.2)

Fence, Type A, B, and C (R-6.1.1)

Fence, Gate and Fence Details (R-6.1.3)

Fence, High-Tensile, 8-Wire (R-6.1.4)

Fence, Chain Link Swing Gates (R-6.3.2, R-6.3.3)
Fence, Chain Link with Tortoise Fence (R-6.3.2.1)

Fill Height, RCP (R-1.1.6)

Fill Height, Steel Culverts (R-1.3.1.2)

G

Gabions (R-3.1.4)

Gates, Swing (R-6.3.2)

Guardrail, Bridge/Barrier Rail Connection, Triple Corr. (R-8.4.2, R-8.4.3)
Guardrail, Modified (Missing) Post Installation Type 1 and 2 (R-8.3.2)

Guardrail, Triple Corrugation, Wood Post (R-8.4.1)

Guardrail, Triple Corrugation, Steel Post (R-8.4.1.1)
Guardrail, Back Spacing & Deflection Requirements (R-8.3.1)
Guardrail, Terminas Grading Plan (R-8.2.1)

-B-

Page

R-25, R-26
R-27, R-28
R-10, R-12
R-59
R-60, R-61
R-56
R-58

R-9

R-62
R-64
R-63
R-51
R-41
R-52
R-42, R43
R-44
R-45, R46
R-47, R48
R-49
R-50

R-37
R-38
R-2to R-6

R-72

R-67 to R-69
R-66

R-70

R-71

R-73, R-75
R-74

R-7

R-8

R-39

R-73

R-103, R-104
R-100

R-101

R-102

R-99

R-94
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Description and (Sheet Number s)

Guardrail, Trailing End Anchor (R-8.2.2)

Guardrail, Anchor Termina (R-8.2.4.1)

Guardrail, Buried End Anchor, W-Beam & Thrie Beam (R-8.2.3)
Guardrail, W-Beam (R-8.5.1)

Guardrail, Bridge/Barrier Rail Connection, W-Beam (R-8.5.2, R-8.5.3)
Guardrail, Typical Installation (R-8.1.1, R-8.1.2)

Guardrail, Special Installation CRT Posts (R-8.2.4)

Guardrail — Guide Post Reflectors (R-9.2.2)

Guide Post (R-9.1.1)

H

Headwalls, See Culvert Headwalls

Headwalls, RCB, See RCB(Reinforced Concrete Box)
Hydraulics - Drop Inlet Concrete Apron (R-4.2.7)

I

Intelligent Traffic System (M-1.1 — M-1.14)

L

Lighting and Signals Section (T-30.1.2 - T-30.1.20)

M

Mailbox Supports (R-12.1.2 - R-12.1.3)

Mailbox Turnouts (R-12.1.1)

Manhole Cover, Frame and Concrete Collar (R-4.3.3)

Manhole Type 4 (R-4.3.2)

Manholes Type1 & 2, Typel & 2 Modified (R-4.3.1)

Median Crossover Detail (T-35.5)

o

Object Markers (R-9.2.1)

Overhead Signs (T-36.1.1 - T-36.1.17)

P

Pavement Markings, Ramp Metering and HOV (T-38.1.7)
Pedestrian Rails, Type"M" & "R" (B-25.1.4, B-25.1.5)
Pedestrian Rails, Type“R” (B-25.1.6)

Pedestrian Rails, Type“V” (B-25.1.7)

Piles, “HP’ Details (B-23.1.4)

Pipe Connection/Termination Detail, HDPE (R-2.9.1)
Permanent/Temporary Pavement Markings (T-37.1.1 - T-38.1.6)
Pull Boxes, Lighting and Signals (T-30.1.18)

Prestressed Girder Details, Cast-In-Place (B-28.1.1)

R

Railroad Crossings, Signal, Gate, & Guardrail Detail (T-35.3 - T-35.3.1)
RCB (Reinforced Concrete Box & Headwalls) (B-20.1.1 - B-20.1.8)
RCP, End Sections (R-2.3.1)

Retaining Walls, (B-30.1.1 - B-30.1.5)

Riprap Aprons (R-3.1.4 - R-3.1.5)

Roadside Signs (T-31.1.1 - T-31.6.1)

Page

R-95

R-98

R-96

R-105

R-106, R-107
R-92, R-93
R-97

R-118

R-116

R-51
M-1toM-14
T-1toT-31

R-128, R-129
R-127

R-55

R-54

R-53

T-67

R-117
T-681t0 T-88

T-97

B-15, B-16
B-17

B-18

B-14

R-36
T-891to T-96
T-29

B-20

T-64, T-65
B-1to B-13
R-19
B-22to B-26
R-39, R-40
T-32to T-46
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Description and (Sheet Number s)

Rumble Strips, Milled (R-10.1.4)

Rumble Strips, Approaches, On/Off Ramps (R-10.1.5)
Rumble Strips, Centerline (R-10.1.6 — R-10.1.6.1)

S

Shoulder Dike, Bituminous (R-1.4.1)

Sidewalks (R-5.2)

Sidewalks, Curb Ramps New Construction (R-5.2.1)
Sidewalks, Curb Ramps Existing Sidewalks (R-5.2.2)
Signals and Lighting (T-30.1.2 - T-30.1.20)

Slotted Drain (R-2.1.3)

Striping, See Permanent/Temporary Pavement Markings
Structure Excavation (R-1.1.1 - R-1.1.5)

Survey Monuments (R-9.3)

T

Traffic Control (T-35.1.1 - T-35.1.17)

Traffic Control Devices (T-35.2)

Traffic Lighting and Signals (T-30.1.2 - T-30.1.20)
Trench Detail, Lighting and Signals (T-30.1.2.1)
Traffic Loop Detectors (T-30.1.4 - T-30.1.4.4)

w

Water Lines, Conduit for Future installation (R-5.4.1)
Weakened Plane Joints Concrete (R-10.1.3)

Page

R-123
R-124
R-125, R-126

R-9

R-57

R-58

R-59
T-1to T-31
R-11

R-2to R-6
R-119

T-47 to T-62
T-63
T-1toT-31
T-2
T-8toT-12

R-65
R-122
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