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FOREWORD TO 2007 ENGLISH STANDARD PLANS

Nevada Department of Transportation(NDOT) English Standard Plans are published
every two years. All significant 2007 revisions to the 2005 Standard Plans will be shown
in “RED” and new 2007 plan sheets will have the contents entirely in “RED”.

NDOT has adopted the MUTCD 2003 Edition and AASHTQO’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 Special 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 Dennis
Coyle, Standards and Manuals Engineer, 1263 S. Stewart Street, Carson City, Nevada
89712, (775)-888-7598, Fax (775)-888-7401, Email: dcoyle@dot.state.nv.us.

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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2007 ROAD DESIGN INDEX
ENGLISH VERSION

DESCRIPTION

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

STRUCTURE EXCAVATION AND BACKFILL (METHOD OF MEASUREMENT)
STRUCTURE EXCAVATION AND BACKFILL (METHOD OF MEASUREMENT)
STRUCTURE EXCAVATION AND BACKFILL (METHOD OF MEASUREMENT)
STRUCTURE EXCAVATION AND BACKFILL (METHOD OF MEASUREMENT)
STRUCTURE EXCAVATION AND BACKFILL (METHOD OF MEASUREMENT)
CULVERT BEDDING & ALLOWABLE FILL HEIGHT FOR RCP

ALLOWABLE FILL HEIGHTS FOR ALUMINUM CULVERTS

ALLOWABLE FILL HEIGHTS FOR STEEL CULVERTS

DRAINAGE DITCHES AND DIKES

CULVERT INSTALLATION

SLOTTED CMP DRAIN DETAILS

CULVERT INSTALLATION

METAL END SECTIONS, 12" to 84" CMP, & 17" x 13" CMAP to 83" x 57" CMAP
METAL END SECTION (SAFETY TYPE) FOR METAL PIPES

METAL END SECTION (SAFETY TYPE) FOR CONCRETE PIPES

RCP END SECTION, 18" to 54" RCP

CULVERT END SAFETY GRATE 30" to 60" CMP or RCP

CULVERT HEADWALLS, 12" to 42" CMP

CULVERT HEADWALLS, 48" to 72" CMP

CULVERT HEADWALLS, 12" to 36" RCP

CULVERT HEADWALLS, 42" to 72" RCP

CULVERT HEADWALLS, 17" x 13" to 83" x 57" CMAP

CULVERT HEADWALLS, 23" x 14" to 60" x 38" OVAL RCP

CULVERT HEADWALLS, 68" x 43" to 91" x 58" OVAL RCP

COUPLING BAND DETAILS, CMP AND PIPE ARCHES

CMP COUPLING BAND DETAILS

EMBANKMENT PROTECTOR, TYPE 5

EMBANKMENT PROTECTOR, TYPE 5-2G

RIPRAP APRON, GABIONS LACING DETAIL

PIPE RISER INLET, TYPE 3

DROP INLET TYPE 2 & 2A

DROP INLET TYPE 2B

DROP INLET TYPE 3

DROP INLETTYPE7 & 8

DROP INLET TYPE 10

DROP INLET TYPE 11

TYPE1 &2 AND TYPE 1 & 2 MODIFIED MANHOLES

TYPE 4 MANHOLE

MANHOLE COVER, FRAME, & CONCRETE COLLAR

CURB & GUTTERS

SIDEWALKS, CURB RAMPS (NEW CONSTRUCTION)

SIDEWALKS, CURB RAMPS (EXISTING SIDEWALKS)

MEDIAN ISLANDS, CURB RAMPS, AND ISLAND PAVING

ISLAND CURB RAMPS

DRIVEWAY GEOMETRICS, TYPE C AND TYPE R

SINGLE FAMILY DRIVEWAYS WITH CURB

MULTI-FAMILY, COMMERCIAL & INDUSTRIAL DRIVEWAY DETAILS
CONDUIT INSTALLATION FOR FUTURE WATER LINES

FENCE DETAILS

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

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

NEVADA 4-WIRE FENCE GATE DETAILS (TYPE C-NV-4B)
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2007 ROAD DESIGN INDEX (CONTINUED)
ENGLISH VERSION

DESCRIPTION
GATE AND FENCE DETAILS

HIGH-TENSILE 8-WIRE RANGE FENCE
BENCH FENCE AND CATTLE PASS FENCING

FENCE DETAILS SWING GATES FOR UP TO 72” CHAIN LINK 3B FENCE

FENCE DETAILS CHAIN LINK FENCE AND TORTOISE FENCE
FENCE DETAILS SWING GATE FOR UP TO 72” CHAIN LINK FENCE
STEEL CATTLE GUARD, 12'to 20' ROADBED

STEEL CATTLE GUARD, 26' to 40' ROADBED

STEEL CATTLE GUARD (TYPE B)

STEEL CATTLE GUARD (TYPE C)

STEEL CATTLE GUARD TIMBER FOUNDATION

PRECAST CATTLE GUARD

PRECAST CATTLE GUARD SECTIONS AND DETAILS

PRECAST CATTLE GUARD SECTIONS AND DETAILS

STEEL CATTLE GUARD GRID, WINGS, & FOUNDATION (BLM)
TYPICAL GUARDRAIL INSTALLATION

TYPICAL GUARDRAIL INSTALLATION

GUARDRAIL TERMINALS GRADING PLAN

TRAILING END ANCHOR

BURIED END ANCHOR - W-BEAM & THRIE BEAM

SPECIAL GUARDRAIL INSTALLATION CRT POST

ANCHOR TERMINAL

GUARDRAIL INSTALLATION DEFLECTIONS AND BACK SPACING
GUARDRAIL INSTALLATION MODIFIED POST

GALVANIZED GUARDRAIL TRIPLE CORRUGATION-WOOD POST
GALVANIZED GUARDRAIL TRIPLE CORRUGATION-STEEL POST
GUARDRAIL-BRIDGE RAIL CONNECTION, TRIPLE CORRUGATION
GUARDRAIL-BARRIER RAIL CONNECTION, TRIPLE CORRUGATION
GALVANIZED GUARDRAIL, W-BEAM

GUARD RAIL-BRIDGE RAIL CONNECTIONS, W-BEAM

GUARD RAIL-BARRIER RAIL CONNECTIONS, W-BEAM
CONCRETE BARRIER RAIL

CONCRETE BARRIER RAIL

CONCRETE BARRIER RAIL TYPE ATO TYPE FA

CONCRETE BARRIER RAIL TYPE A TO F-SHAPE TYPE A
VERTICAL TAPER CONCRETE BARRIER RAIL

PORTABLE PRECAST CONCRETE BARRIER RAIL

TEMPORARY TRAFFIC SCREEN "F"

GUIDE POSTS

OBJECT MARKERS

REFLECTORS GUARDRAIL - GUIDE POST

SURVEY MONUMENTS

PLAIN JOINTED CONCRETE PAVEMENT DETAILS

DOWELED CONCRETE PAVEMENT DETAILS

WEAKENED PLANE JOINTS CONCRETE

RUMBLE STRIPS-RURAL PLANTMIX BITUMINOUS SURFACE
RUMBLE STRIPS-RAMPS/STRUCTURES

MAILBOX TURNOUTS

MAILBOX SUPPORTS

MAILBOX SUPPORTS

PAGE

R-54
R-55
R-56
R-57
R-58
R-59
R-60
R-61
R-62
R-63
R-64
R-65
R-66
R-67
R-68
R-69
R-70
R-71
R-72
R-73
R-74
R-75
R-76
R-77
R-78
R-79
R-80
R-81
R-82
R-83
R-84
R-85
R-86
R-87
R-88
R-89
R-90
R-91
R-92
R-93
R-94
R-95
R-96
R-97
R-98
R-99
R-100
R-101
R-102
R-103



T-30.1.1
T-30.1.2
T-30.1.2.1
T-30.1.3
T-30.1.3.1
T-30.1.3.2
T-30.1.3.3
T-30.1.4
T-30.1.4.1
T-30.1.4.2
T-30.1.4.3
T-30.1.4.4
T-30.1.5
T-30.1.6
T-30.1.6.2
T-30.1.8
T-30.1.9
T-30.1.10
T-30.1.11
T-30.1.12
T-30.1.13
T-30.1.14
T-30.1.15
T-30.1.16
T-30.1.16.1
T-30.1.17
T-30.1.18
T-30.1.19
T-30.1.20

T-31.1.1
T-31.1.2
T-31.1.3
T-31.1.4
T-31.1.5
T-31.1.6
T-31.2.1
T-31.3.1
T-31.3.2
T-314.1
T-31.4.2
T-31.4.3
T-31.5.1
T-31.5.2
T-31.6.1

2007 TRAFFIC DESIGN INDEX (CONTINUED)
ENGLISH VERSION

DESCRIPTION

LIGHTING AND SIGNALS SECTION

SIGNAL AND LIGHTING SYMBOLS

TYPE 1A AND 1B POLES, OPTICAL MOUNT & TERMINAL COMPARTMENTS
TRENCHING DETAIL

SIGNAL MOUNTING PEDESTRIAN SIGNALS

PEDESTRIAN PUSH BUTTON DETAILS

INTERNALLY ILLUMINATED STREET NAME SIGNS

FLASHING WARNING SIGN SCHOOL ZONE FLASHER

LOOP DETECTORS

NO. 5 PULL BOX AND PAVEMENT JOINT LOOP CROSSING DETAILS
AVC DETECTOR LOOP CONFIGURATIONS AND NOTES

SPEED DETECTOR LOOP CONFIGURATION AND NOTES

ATR DETECTOR LOOP CONFIGURATION AND NOTES
CONTROLLER CABINETS

100 & 200 AMP UNDERGROUND ELECTRICAL SERVICE
TRANSFORMER PAD BARRIER POST

SIGNAL POLE AND LOOP DETECTOR LOCATIONS FOUNDATION ISLAND
SAFETY BASE

TYPE 7 & 14 POLE LIGHTING & SIGNAL LIGHT POLES

HIGH MAST LIGHT POLE AND FOUNDATION DETAILS

TYPE 28 POLE

TYPE 30 AND 35 POLES

TYPE 30 & 30A, 35 & 35A LOADING INFORMATION

TYPE 30 & 30A, 35 & 35A DETAILS

PILE FOUNDATION, POLE GROUNDING DETAIL, CONDUCTOR SPLICE METHODS

SIGN LIGHTING FIXTURES

TRAFFIC SIGNAL SIGN PLACEMENT

PULL BOXES & ELECTRICAL MANHOLE FRAME & COVER
UNDERPASS LUMINAIRES & JUNCTION BOX
BRIDGE/BARRIER RAIL JUNCTION BOX TYPE 1 AND 2

ROADSIDE SIGN SECTION

GENERAL SIGN LOCATION
GENERAL POST SELECTION CHARTS
GENERAL SIGN PANEL BRACING
GENERAL SIGN PANEL BRACING
GENERAL SIGN PANEL BRACING
GENERAL SIGN ISLANDS

SQUARE METAL POSTS

ROUND METAL POSTS UNBRACED
ROUND METAL POSTS MULTI-DIRECTIONAL SLIP BASE
ROUND METAL POSTS BRACED
ROUND METAL POSTS BRACED
ROUND METAL POSTS BRACED
TIMBER GENERAL

TIMBER GORE SIGNS

SPECIAL PIVOT POST
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T-35.3
T-35.3.1
T-35.4
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T-36.1.1
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2007 TRAFFIC DESIGN INDEX (CONTINUED)
ENGLISH VERSION

DESCRIPTION
TRAFFIC CONTROL SECTION

TRAFFIC CONTROL TABLES/NOTES FOR SHEETS T-35.1.2 thru T-35.1.17
ONE LANE CLOSURES

PORTABLE PRECAST CONC. RAIL CLOSURES

MULTILANE CLOSURES

HALF ROAD CLOSURE (MULTILANE UNDIVIDED)

MULTILANE SHIFT

MEDIAN CROSSOVER (MULTILANE DIVIDED)

ROAD CLOSURE DETOUR

EXIT RAMP AND SHOULDER WORK

HAUL ROAD

SHOULDER DROP OFF/UNEVEN LANES/LOOSE GRAVEL/DUST HAZARD/BUMP
INTERSECTION WORK (OUTSIDE LANE)

INTERSECTION WORK (MEDIAN WITH ISLAND)

INTERSECTION WORK (MEDIAN WITH NO ISLAND)

INTERSECTION WORK-NO FLAGGERS (OUTSIDE LANE)
INTERSECTION WORK-NO FLAGGERS (MEDIAN WITH ISLAND)
INTERSECTION WORK-NO FLAGGERS (MEDIAN WITH NO ISLAND)
TRAFFIC CONTROL BARRICADES

TRAFFIC CONTROL TEMPORARY IMPACT ATTENUATORS

RAILROAD CROSSING, CHAIN-UP, MEDIAN CROSSOVER SECTION

SIGNAL & GATE PLACEMENT/PAVEMENT MARKINGS
GUARDRAIL DETAILS

SIGNAGE FOR PAVED CHAINE INSTALLATION AREA
MEDIAN CROSSOVER DETAIL

OVERHEAD SIGNS SECTION

INSTRUCTIONS & EXAMPLES

SINGLE POST TYPES Il THRU VI

TWO POST TYPES I-S THRU VII-S

SINGLE POST STRUCTURAL FRAME MEMBERS

TWO POST STRUCTURAL FRAME MEMBERS
STRUCTURAL FRAME DETAILS

FRAME JUNCTURE DETAILS

REMOVABLE SIGN PANEL FRAMES

REMOVABLE SIGN PANEL FRAMES 110" & 120" SIGN PANELS
EXTENSION BRACKET RETRO METHODS A & B
WALKWAY DETAILS NO. 1

WALKWAY DETAILS NO. 2

WALKWAY SAFETY RAILING DETAILS

ALTERNATE PILE FOUNDATION

LIGHTWEIGHT TYPE C CONNECTION DETAILS
LIGHTWEIGHT SIGN PANEL MOUNTING DETAILS
LIGHTWEIGHT (LIGHT FIXTURE MOUNTING DETAILS)
LIGHTWEIGHT POST DETAILS

LIGHTWEIGHT FOUNDATION
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B-20.1.1
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2007 TRAFFIC DESIGN INDEX (CONTINUED)
& BRIDGE DESIGN INDEX
ENGLISH VERSION

DESCRIPTION
STRIPING SECTION

PERMANENT RAISED PAVEMENT MARKERS

TEMPORARY LANE LINE MARKERS

PERMANENT PAVEMENT MARKINGS: BICYCLE/HOV/ARROWS
PERMANENT STORAGE LANES, TURN ARROWS, & ONLY’S
PERMANENT/TEMPORARY PAVEMENT MARKINGS: CROSSWALKS
PERMANENT PAVEMENT MARKINGS: LETTERS/NUMBERS
RAISED ISLAND DELINEATION

AIRPLANE MONITORING SYMBOL

DYNAMIC MESSAGE SIGN(DMS)-SINGLE POST

GENERAL NOTES

ELEVATION

STRUCTURAL FRAME MEMBERS
STRUCTURAL FRAME DETAILS
POST DETAILS

FRAME JUNCTURE DETAILS
SUPPORT DETAILS

CATWALK LAYOUT
FOUNDATION DETAILS

DMS MAINTENANCE PAD
PEDESTRIAN RAIL TYPE R MODIFIED
DMS CABINET DETAIL

BRIDGE DESIGN SECTION

RCB, CULVERTS, GENERAL NOTES

SINGLE RCB CULVERTS

DOUBLE RCB CULVERTS

ADDITIONAL CELLS TO BE USED WITH DOUBLE RCB CULVERTS TO PROVIDE
FOR MULTIPLE CELL CULVERTS

RCB CULVERTS TYPE Il HEADWALLS

RCB CULVERTS TYPE Il HEADWALLS

RCB CULVERTS TYPE | HEADWALLS

ESTIMATE OF QUANTITIES TYPE | HEADWALLS

METHOD OF EXTENDING RCB CULVERTS

PRECAST CONCRETE BOX CULVERT

"HP" PILE DETAILS

PEDESTRIAN RAIL TYPE "M"

PEDESTRIAN RAIL TYPE "R"

CONCRETE SLOPE PAVING DETAILS

CAST-IN-PLACE PRESTRESSED GIRDER DETAILS
APPROACH SLAB

TYPES 1A & 1B CANTILEVER CONCRETE RETAINING WALLS
TYPE 2 CANTILEVER CONCRETE RETAINING WALL
CANTILEVER CONCRETE RETAINING WALL DETAILS NO. 1
CANTILEVER CONCRETE RETAINING WALL DETAILS NO. 2
CANTILEVER CONCRETE RETAINING WALL DETAILS NO. 3
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3" Surfacing Unless Otherwise Noted on Plans.
* See Note

3" Aggregate Base Unless Otherwise Noted On Plans
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Noted On Plans
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TYPE 1 APPROACH (3-CENTERED CURVE)

___ _Hgwoy &
25'But Not Outside R/W 25'R
(See Structure List For C C
Length)

On Plans
20"

TYPE 2 & 3 APPROACHES

20' Unless Otherwise Noted on Plans |

3" Surfacing Unless ‘

Design Speed
D X Y Vp

Unless Otherwise Noted

100" | 54' | < 45 mph
56' > 45 mph
[ X 8
o 10" E
5 2
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2 TYPE 4 TYPICAL PLAN -
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Plan Slope * ‘ -2/ ‘ 27— / /r*
\B%/ ‘ ﬁ%
3" Aggregate Base Min. SECTION D-D
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5 TYPE 5 TYPICAL PLAN s
I
4" Surfacing Min.
. 30" or LeSS/’ | gSee Note 3
Plan Slope *}L:, 27 ‘ /zx»/‘ﬁ *
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/ SECTION B-B

3" Aggregate Base Min.

Otherwise Noted on Plans See Note 3
: T
6\0‘)>7\ - ‘@n

s
3" Aggregate Base
Unless Otherwise Noted on Plans

SECTION C-C

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

g

Approach Platform 50'
Desirable, 25' Min.
_Highway  Roadbed | |

Shoulder ! Line

—

Approaching Road
Grades As Required

~

Pipe-Location, Type, and Size
As Required By Hydraulic
Evaluation

TYPE 4 & 5 TYPICAL PROFILE

Right Angle Road Connection

TYPE 4 AND 5 APPROACHES

Edge of
Pavement
3 CENTERED CURVE
Given:A o R1 and R2
To Find: T, T1, T2, E, M, 0, v, and
Area Externalto Comp. Curve
T1=(R2 + o) tan %. Area = A1+ A2
T=-T1 +(R1-R2)sin g R 2
T2+ T - R2 sin 6 A= Vol Ri‘tan  TRLE]
E - §§§§ - R2 A2- (R2+0)[TI ~(R2+0) tand]
2
M - Rz - [R2 cos (4-0)1 . IRIE-6)
180

y = (Rz+0)-R2 cos§

GENERAL NOTES:

1. SEE THE CURRENT ADOPTED EDITION OF THE AASHTO
“A POLICY ON GEOMETRIC DESIGN OF HIGHWAYS AND STREETS”
FOR FURTHER INFORMATION ON AT—-GRADE [NTERSECTIONS AND
DESIGN VEHICLES.

2. DETAILS FOR THE SPECIAL APPROACHES WILL BE SHOWN ON
THE PLANS WHEN THEY ARE REQUIRED.

3. PAVED APPROACHES SHALL HAVE A SEAL COAT UNLESS
OTHERWISE NOTED.

4. APPROACHES TO BE PAVED TO THE THROAT OR RIGHT-OF-WAY,
WHICHEVER DCCURS FIRST, UNLESS OTHERWISE NOTED ON THE
PLANS.

5. APPROACHES MAY REQUIRE THE STANDARD STOP SIGNS AND
STOP BARS AS DIRECTED BY THE ENGINEER.

NEVADA DEPARTMENT OF TRANSPORTATION

TYPE 1,2,3,4 AND 5

LEGEND: APPROACH ROADS

sk - ANGLE OF REPOSE

Signed Original On File | R-S2.1 (000)
CHEF_ROAD DESIGN ENGR. [0 /9] "> "'% /04




Original Ground or Subgrade

D for CMP, D for CMP,
18" 'S for CMAP ' 18" 18" S for CMAP 18"

CULVERT IN EXCAVATION

Excavation Depth is Less Than 4'

3D-But Not To Exceed
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5+10'-CMAP 6"
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CULVERT IN EMBANKMENT
CMP OR CMAP CULVERTS
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Original Ground or Subgrade

n - R KRR SR IR

KRR
rt [~

1959 Nogese
9% \Ve%
[6000 Ko
[0
).0.0

g Vi
T T Weat For | 18T e weatFor @
oval RCP Oval RCP

CONCRETE PIPE CULVERT IN EXCAVATION

AIIRCP and Oval RCP Sizes Excavation Depth is Less than 4'
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N =

18" Y 18" 18" \ 18"
D+2t For RCP
W+2t For OvalRCP D+2t For RCP

W+2t For OvalRCP

i)
ff

24" RCP or Less-38'" x 24" Ova RCP or Less

3(D+21)But Not Ta Exceed
D+2t+10'=RCP

3(W+2t)But Not To Exceed
W+2t+10' Oval RCP

NI

D+2t For]
RCP |

D+2t For
RCP

g e

W+2t For Oval RCP

[EH 8"
W+2t For Oval RCP

RCP Over 24"-OvalRCP Over 38" x 24"

CONCRETE PIPE CULVERT IN EMBANKMENT
METHOD A

/Subgmde

CULVERT INSTALLATION IN ROUGH TERRAIN

- B, L
—

CULVERT INSTALLATION WITH UNSUITABLE FOUNDATIONS

(- Structure Excavation ond Backfill in Excovation to be Poid Below Subgrade ond Within Designated Limits.

@- Embankment ta 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 or RCP ~ When the Pipe is Laid in a Trench in Rock, Hard Clay, Shale or Other Hard Material, the Unsuitable Material Shall Be
Removed to a Depth of Not Less Than 6" for RCP & 12" For CMP Below the Bottom of the Pipe Grade and the Trench Backfiled
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.

~ When a Firm Foundation is Not Encountered Al Soft, Spongy or Other Unsuitable MaterialUnder the Culvert ShallBe Removed, and the
@ pongy or O

Space Filled With Foundation Fill. (Depth of Foundation Fillas Indicated on the Plans or Ordered by the Engineer, But Not Less Than 1-6").

®- Grade To This Elevation Prior To Installation.

8" Varies 18" 8" Varies

TYPE 7 DROP INLET

18 Varies 18 Diteh e

Excavation Paid by Slope Rounding
See Standard Specifications, Section 204

Narmal Roadway Slope

ROUNDED OR TRANSITION SLOPES

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

No Additional Payment For

Less than 12! Material Placed In Dike

12" and Over

FLAT BOTTOM DITCH EXCAVATION

TYPE 8 DROP INLET

LEGEND: GENERAL NOTE:

m STRUCTURE EXCAVATION
m GRANULAR BACKFILL
m ROADWAY EXCAVATION

% CHANNEL EXCAVATION
_ DRAINAGE EXCAVATION
% ROADWAY EMBANKMENT

EXCAVATION.

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

NEVADA DEPARTMENT OF TRANSPORTATION

STRUCTURE EXCAVATION
& BACKFILL
(METHOD OF MEASUREMENT)

Signed Original On File | R-1.1.1 (206,207))
CHIEF_ROAD DESIGN ENGR. [0 g /g0l > 1o/98]




Normal Roadway Slope

1 Min.

SRR
A,
=

T A —

Culvert Length End Section ‘ Inlet or Outlet Ditch ‘

Pay Limit Far Pipe,

Structure Excavation and Backfill
Structure Excavation, and

Classification and Payment
Included in Price Paid For End

As Specified

LEGEND:

Granular Backfill

Structure Excavation

Limits of Existing

L 3S-But Not To Exceed S+10'-Arch Pipe |
3D-But Not To Exceed D+10'-Round Pipe

ST IR TBTITZXKK

R L PRI RIS

Soetete RELRIEILK]
7 W

S for Arch Pipe ‘ ‘ f

S for Arch Pipe
D for Round Pipe

1|

18 |

IEX

Roadway Embankment ‘ ‘
[

D for Round Pipe T

® A=Minimum Height of Cover= SPBOH

STRUCTURAL PLATE PIPE

(But Not Less Than 1)

Backfill, See Sheet R-1.1.1 | Sections

PRECAST CONCRETE END SECTIONS

Normal Roadway Slope

1" Min.
Standard Band Coupling
g
I
I
I
I
I
I
I
I
[N e
d‘ i
Culvert Length ‘ End Section f Inlet or Outlet Ditch ‘
Pay Limit For Pipe, Structure Excavation and Backfill [Classification and Puyment‘
Structure Excavation, and | Included in Price Paid For End As Specified
Backfill, See Sheet R-1.1.1 | Section

(For all sizes and types specified)

PREFABRICATED METAL END SECTION

Type 3 Connection

Grade Line

SLOPE PAVEMENT 5
WITH CUTOFF WALL -

CHANNEL LINING

@ Roadway, Channel Excavation or
Drainage Excavation.

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

Lining.

Xy

I

18"

CONCRETE APRON

Grade Line

CHANNEL LINING AND SLOPE PAVEMENT

Width and Depth To Be Specified

3" Min. Class A or
AA Concrete Collar

Xistjp,
9
E’hbonk men

Extension

ew
Embwm
ent /Eumd Coupling

il See End Section
| Detail

[ :F\ow Line

New Il

Existing

See

End Section

S RRERER h
e Detail

SR

QO

:F\ow Line

7]

CULVERT EXTENSION OF
EXISTING HEADWALL

See Sheet R-2.1.1For Pipe Culvert Extension

Existing

@ 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 /2" For Each Succeeding 5'or Portion Thereof.

Drainage
or Original Ground

Channel or Flowline

Excavation

Il

Varies 18"

IN EXCAVATION

T8

Varies 18"

IN' EMBANKMENT

CULVERT HEADWALLS

J . ? R
i ? \; Subgrode\‘ \; Subgrode\‘
$ E ]

- 1 ==
18" Varies 18" Hg‘— Varies 18"
DROP_INLETS IN EXCAVATION
Type 3 Drop Inlet lllustrated
i L]
|
18" Varies 18"
Subgmde\‘
|
Varies | 5
e
DROP INLETS IN EMBANKMENT
Type 3 Drop Inlet llustrated
NEVADA DEPARTMENT OF TRANSPORTATION
See Sheet R.1.1.1 for General Notes. STRUCTURE EXCAVATION

AND BACKFILL
(METHOD OF MEASUREMENT)

Signed Original On File [ R-1.1.2
CHIEF_ROAD DESIGN ENGR. IM)OP 8/69

(206,207))]
9/02)
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CLOSED ABUTMENT BRIDGES

XX Neat Line After Channel Or Roadway
Excavation Has Been Completed

Footing Width Is 6'Or Less

Footing Width Is Greater Than 6'

1

18"

Subgrade
5
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GENERAL
1. TRENCHES MORE THAN 4'DEEP SHALL BE SHORED, LAD BACK

N

o

o

~

. IF HAZARDOUS FIELD CONDITIONS INDICATE GROUND MOVEMENT

. FOR THE PURPOSE OF PAYMENT, STRUCTURE EXCAVATION AND

. IF SHORING IS USED, PAYMENT WILL BE MADE FOR STRUCTURE

. TRENCH EXCAVATION SHORING SHALL CONFORM TO OSHA

. THE QUANTITY OF STRUCTURE EXCAVATION AND BACKFILL

. THE LIMTS OF STRUCTURE EXCAVATION AND BACKFILL SHOWN

NOTES:

TO AT LEAST THE ANGLE OF REPOSE FOR EXISTING FIELD
CONDITIONS, OR SOME OTHER MEANS OF PROTECTION SHALL
BE PROVIDED.

MAY BE EXPECTED, TRENCHES LESS THAN 4'DEEP SHALL ALSO
BE PROTECTED AS INDICATED IN NOTE 1.

BACKFILL QUANTITIES ARE BASED ON THESE STANDARD DRAWINGS
AND NO ADDITIONAL PAYMENT WILL BE MADE FOR SHORING.

EXCAVATION AND BACKFILL BASED ON THESE STANDARD DRAWINGS
AND NO ADDITIONAL PAYMENT WILL BE MADE FOR SHORING.

REGULATIONS 29 CFR PART 1926, SUBPART P, APPENDIX C.

MEASURED FOR PAYMENT SHALL BE THE NUMBER OF CUBIC YARDS
CALCULATED MINUS ANY DUPLICATION OF LIMITS WHICH OVERLAP.

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.

LEGEND:

m STRUCTURE EXCAVATION

GRANULAR BACKFILL

If:

EMBANKMENT

OPEN ABUTMENT BRIDGES

ON PILES

Footing Width Is 6'Or Less

1L 1]

‘?;}1 L dhe

Footing Width Is Greater Than 6'

NEVADA DEPARTMENT OF TRANSPORTATION

STRUCTURE EXCAVATION
AND BACKFILL
(METHOD OF MEASUREMENT)
Signed Original On File [R-1.1.3 (206,207)
CHEF ROAD DESIGN ENGR. [ /73> '8 /04




Original Ground
or Subgrade

L‘//,,End of Bridge

Subgrade ‘

|
Dl ” ol |
1 1 .
[ 4 <+ 40 722251‘23 Mot Lirmits ) Slape as Detailed
I 4! o 4! on Bridge Plans
f
18" b " 18" L 8"
Less Than 12 Less Than 12
CULVERT IN EXCAVATION LIMITS OF SELECTED BORROW AT BRIDGE OPEN ABUTMENTS
o . GENERAL

7&§§§§§§‘

- } S
L 4 L 4
¥
L-* 4—‘ 18" L* —-j 18"
18" 18"
Less Than 12' Less Than 12
CULVERT IN EMBANKMENT
Subgrade

Channel or Roadway Excavation
As Indicated On Plans

18"

12' And Over

CULVERT

5

-

12" And Over

IN EXCAVATION OR EMBANKMENT

18"

NOTES:

1.

@

©

TRENCHES MORE THAN 4'DEEP SHALL BE SHORED, LAD 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.

IF SHORING IS USED, PAYMENT WILL BE MADE FOR STRUCTURE EXCAVATION
AND BACKFILL 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, SUPPART 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.

SEE SHEET B-20.1.8 FOR EXCAVATION AND BACKFILL FOR PRECAST CONCRETE
BOX CULVERTS.

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.

STRUCTURE EXCAVATION
NEVADA DEPARTMENT OF TRANSPORTATION

STRUCTURE EXCAVATION
AND BACKFILL

(METHOD OF MEASUREMENT)

GRANULAR BACKFILL

EMBANKMENT

BEDDING Signed Original On File [R-1.1.4 (206,207)

CHIEF_ROAD DESIGN ENGR. |00 231,73 """ 9/04




Limits of Structure Excavation

See Note 8
See Note T

X= D+3’ FOR C.M.P.

X= S+3' FOR C.M.A.P.

X= D+2t +3' FOR R.C.P.

X= W+2t+ +3' FOR OVAL R.C.P.

DIAMETER IS 6 FEET OR LESS

Limits of Structure Excavation |

See Note 8

X= D+3’ FOR C.M.P.

X= S+3' FOR C.M.A.P.

X= D+2t +3' FOR R.C.P.

X= W+2t+ +3' FOR OVAL R.C.P.

DIAMETER IS GREATER THAN 6 FEET

GENERAL NOTES:

1

TRENCHES MORE THAN 4'DEEP SHALL BE SHORED, LAD 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.

IF SHORING IS USED, PAYMENT WILL BE MADE FOR STRUCTURE EXCAVATION
AND BACKFILL 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, SUPPART 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.

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

LEGEND:

m STRUCTURE EXCAVATION
m GRANULAR BACKFILL
E ROADWAY EMBANKMENT

NEVADA DEPARTMENT OF TRANSPORTATION

STRUCTURE EXCAVATION

AND BACKFILL
(METHOD OF MEASUREMENT)

Signed Original On File [R-1.1.5 (203,206,207
CHIEF_ROAD DESIGN ENGR. |0 i0/72] > N1/04




18" D + 2t — RCP 18" D + 2t +3'-0"— RCP
e

4" Min. 5 47 Min. D + 2+— RCP
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Concrete

Granular Ba

CLASS A BEDDING

ckFill

CLASS B BEDDING

BEDDING FOR CONCRETE CULVERT

D~—CMP
S—CMAP
D~cWP m GRANULAR BACKFILL
ALLOWABLE FILL HEIGHT FOR REINFORCED CONCRETE PIPE
Pipe
1/6 of 0.D. of Pipe /}/ /:/ Class CLASS IT CLASS T CLASSIV | CLASS ¥
i Bedding
””z Class |A B C|A B C|A B C|A B C
Pipe (FT) (FT) (FT) (FT)
I,y Per Ft. of Average "”‘0:’:“" Size
Fill Over Pipe ’.“w 1.D.
(12" Min.— 0.75D Max.)
= = % Q:Q:QM% 24" | -= —— ——|22 14 11|30 18 15|46 29 23
KKK 30 —— —— — |22 14 11|32 20 16|47 30 23
) 36// — —— — 122 14 11 32 20 16 47 31 24 NEVADA DEPARTMENT OF TRANSPORTATION
. lor Bookf || Granular Backfil| 42" T 7T T 22 14 1132 21 16|47 31 24
ronatar Baekt CLASS C BEDDING 48" |17 11 09|22 14 11|32 21 16/ 48 31 24 CULVERT BEDDING &
547 117 11 1022 14 12|32 21 17|49 31 24
CLASS B BEDDING 20" |17 11 10|25 14 15|35 51 17| 40 31 28 ALLOWABLE FILL HEIGHT
66 1712 11|22 14 13|33 22 17|49 31 25 FOR R.C.P.
72 17 12 11|22 15 13 (33 22 17|49 32 25
" Signed OriginalOn File [R-11.6 (603,604
BEDDING FOR C.M.P. OR C.M.A.P. 84 17 12 11122 15 14|33 22 17| 50 32 25 Igne riginalUn rile lAEOA‘ VO3604
CHEEF_HYDRAULICS ENGR. | %/69 %s04]

6" Min.

D + 2t— RCP

XX

XK,
SRS

e
85
SRR

SRS

S5
K

3%
X

<

%

Granular Backfill

CLASS C BEDDING

GENERAL NOTES:

1. MINIMUM DEPTHS AS SPECIFIED IN "CULVERT INSTALLATION WITH
UNSUITABLE FOUNDATIONS" ON SHEET R-1.1.1, NOTES NO.6 & 8 WILL
PREVAIL WHEN THESE CONDITIONS ARE ENCOUNTERED.

N

. CONCRETE SHALL BE CLASS A OR AA. ADDITIONAL EXCAVATION FOR
CLASS A BEDDING TO BE INCLUDED IN THE UNIT BID PRICE PER CUBIC
YARD OF CONCRETE.

3. CLASS B BEDDING SHALL BE CAREFULLY SHAPED TO FIT PIPE PRIOR
TO INSTALLATION.

LEGEND:




2 2/3"x1/2" ROUND CORRUGATED ALUMINUM PI1PE *  CORRUCATED AL UM I Y e & ARCH
PIPE MIN IMUM R e Z%TE‘THI%'EESS‘ 5T e PIPE ** CORNER MIN MAX. COVER FOR
DIAMETER COVER - - - - - DIMENSIONS  MIN. : CORNER PRESSURES EQUIVALENT GAGE NUMBERS
TNCHES INCHES mx‘ FWIEL ﬁEIEﬁ{TS‘ABOVLZTOP OF L?PE‘ N FEEET sean-aIse] cover |49 5| THICKNESS lp Tons per s0. Fr. JHICANESS LN INCHES
= = o = TNCHES INCHES | INCHES | INCHES FEET NOMAER PN COATIUNCOATED | AL
1811 18 2 0.060 15 16 0.064 | 0.0598 [0.060
24 12 22 22 39 At 22%13 18 4 0.060 12 14 0.079 | 0.0747 [0.075
30 12 18 31 32 25%16 18 4 0.060 12 12 0.108 | 0.1046 [0.105
36 12 15 26 27 29x18 18 41, | 0.060 10 10 0.138 | 0.1345 [0.135
12 12 45 43 36x22 18 5 0.060 E] 8 0.168 | 0.1644 [0.164
5o - I I RN R : Dol gl | g
X . . :
23 12 s §§ §§ 58%36 18 7 0.135 8 3 0.243 | 0.2451
66 24 3 65x40 18 8 0.135 8 1 0.280 | 0.2758
°3 24 34 72x44 18 9 0.164 8
% RIVETED OR HELICAL FABRICATION
#% TOP OF PIPE TO TOP OF FINISHED GRADE
AT SHOULDER LINE FOR 2 TONS PER SQ. FT.
MAXIMUM HEIGHT COVER FOR STRUCTURAL ALUMINUM PLATE PIPE(FEET)
9" x 2'4"Corrugation
Diam. Min. Min. Metal Thickness ———(Inches)
3"% 1" ROUND CORRUGATED ALUMINUM PIPE Inches | Cover Ga. 100 125 [.150 ] .175 ] .200 [ .225[ .250 275 300
PIPE MINIMUM PLATE THICKNESS 60 1.0 | 100 26 35 44 53 60 66 12 79 86
DIAMETER COVER IN [.060 ] 075 [ 105 [ 135 [ 162 66 1.0' | .100 24 32 40 48 55 60 66 72 79
GA[ 18 [ 8 12 1.0" | .100 22 29 37 44 50 63 64 67 69
TNCHES TNCHES NAX FILL HEIOHTS ABOVE TOP OF PIPE TN FEET 78 1o | 100 20 57 34 4 P o o5 ot P
30 12 33 4 38 0 84 1.5' [ .100 | 19| 25 | 32| 38| 43| 47| s1| 57| 59
42 18 24 40 52 90 1.5' [ 100 18 23 30 35 40 44 48 53 58
48 18 21 27 35 48 50 96 1.5 | .100 17 22 28 33 38 41 45 50 53
28 18 18 33 33 i i 102 2.0" | .100 16 21 26 31 35 39 42 47 51
66 24 139 25 38 43 108 2.0' | .100 15 19 25 29 33 37 40 44 48
I 34 ” 23 3 bhS 114 2.00|.100 | 14 | 18 | 23 | 28 | 32 | 35| 38| 42| 46
84 24 20 30 39 120 2.0" | .100 | 13 17 22 26 30 33 36 40 43
gg gj lg %2 %ﬁ 126 2.0" | .100 13 17 21 25 29 31 34 38 41
102 30 55 35 132 2.0' | .100 12 16 20 24 27 30 33 36 39
108 3 23 30 138 2.0 | -100 | 11 15 19 23 26 29 31 34 38
133 33 52 144 2.0" | 125 14 18 22 25 28 30 33 36
150 2.0' | .25 14 18 21 24 26 29 32 35
156 2.0" | .150 17 20 23 25 28 30 33
162 2.0' | .150 16 20 22 25 27 29 32
168 2.0' | .150 16 19 21 24 26 28 31
174 2.0' | 175 18 21 23 25 27 30
180 3.0 | .175 18 20 22 24 26 29
MAXIMUM HEIGHT OF COVER FOR ALUMINUM STRUCTURAL PLATE PIPE ARCH 31.8” CORNER RADIUS
6% 1" ROUND CORRUGATED ALUMINUM PIPE _ fefont Of Cover (Feet)
PIPE | MINIMUM PLATE THICKNESS span Ft. | dover| 1-5 | 2.0 | 2.5 | 3.0 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20| 21 22 23 24 25 26
DIAMETER| coverR [INJ-060 T .075 [ .105 [ .135 [ .164 6-0 7.5 |-100 | .100 | -100 | 100 [-100 |.100 |.100 | -100 | .100| -100[.100 | .100 |.125 | .125 |-125 | -150 | -150 | .150 |.150 | .150 | 175 | -200 | -225 | -250 | -275 | .275 | .300
CAl 16 412 10 | g 7-0 1.5’ [.100 | .100 | .100 |.100 |.100 |.100 |-100 | .100| .100| +100|.100|.100 |.125 |.125 |.150 |.150 | .150 [.150 |.175 |.175 |.200 |.225 |.250 |.250 |.300 | .300 | -300
[NCHES | INCHES | M FILL HEIGHTS ABOVE TOP OF PIPE IN FEET 8-0 2.0 125 | .100 | .100 |.100 |.100 |.100 | .100 | .100| -100|.100|.125 |.125 | .125 |[.150 | .150 | .150 |.175 |.175 |.200 |.225 | .250 | .275 |.275 |.300 | .300
48 18 21 37 14 52 9-0 2.0 125 | .100 | .100 |.100 |.100 |.100 |.100 | .100| 100 |.100|.125 |.125 | .150 |.150 |.150 | .175 |.175 |.200 |.225 |.250
54 18 19 25 33 39 46 10-0 2.0 125 | .100 | .100 |.100 |.100 |.100 | .100 | .100| 100 |.125|.125 |.125 | .150 |[.150 |.175 | .175 |.200 |.225 |.250 | .275
60 18 19 30 35 42 11-0 2.0 150 | .125 |.100 |.100 |.100 |.100 |.100 | .100| -100 |.125|.125 | .150 | .150 |.150 | .175 | .200 |.225 |.250 |.275
66 24 20 27 32 38 12-0 2.0' 175 | .150 125 100 100 |.100 100 100 | -100(.125|.125 150 | .175 |.200 | .225 | .250
72 24 25 29 35 13-0 2.0 175 | .150 125 125 125 |.125 125 125] -125[.150 | .150 175 | .200 |.225 | .250
78 24 23 27 32 14-0 2.0’ 175 | .150 |.125 [.125 [.125 |.125 | .125 | .125| .150 |.175|.175 | .200 | .225 |.250
84 24 25 30 15-0 2.0’ 175 | .150 | .150 |.150 |.150 [.150 |.150 | .150| -150|.175|.200 | .225 | .250
90 24 23 28 16-0 3.0 175 175 [.175 [.175 | .175 | 175 | -175|.200 | .225 | .250
96 24 26 17-0 3.0 175 |.175 |.175 [.175 | .175 | .175 | .200 |.225 | .250 | .250
102 24 24 18-0 3.0/ 200 |.200 |.200 |.200 |.200 | .200 | -225|.250
19-0 3.0 250 |.250 [.250 |.250 | .250 | .250| -250|.275
20-0 3.0 275 |.275 |.275 |.275 | .275 | .275| .275|.300
NOTE:  TO DETERMINE PROPER METAL THICKNESS SELECT THE SPAN IN LEFT HAND COLUMN THAT IS NEXT LARGER TO SIZE STRUCTURE
REQUIRED.  EXAMPLE——IF YOU NEED A 10°-8" SPAN x 7'-5" RISE STRUCTURE. USE THE LINE FOR SPAN 11’
NEVADA DEPARTMENT OF TRANSPORTATION
NOTE:  CONTACT HYDRAULICS ENGINEER FOR MATERIALS OR SIZES NOT LISTED. ALLOWABLE FILL HEIGHTS
Signed Original On File [R-1.3.1 (601,605)
CHIEF_HYDRAULICS ENGINEER [°% "5, /74 /08|




6-d

MAXIMUM HEIGHT OF COVER

FOR STRUCTURAL STEEL/PLATE PIPE ARCH WITH 31" CORNER RADII

X 2" CORRUGATIONS

* ROUND CORRUGATED STEEL PIPE
2 2/3"x77" CORRUGATIONS
PLATE THLCKNESS TN INCHES
PIPE ** MIN. 75064 [ 0.079 ] [0.138 | 0.168
DIAMETER | COVER R\E\R\E\R\E\R\E\R\E
INCHES INCHES | MAX. FILL HTS. ABOVE TOP OF PIPE IN FEET
7z 2 63
15 12 50 66
18 12 42 55 84
24 12 32 42 61 75
30 12 25 33 49 60 74
36 12 21 28 41 50 62
42 12 41 44 46 | 72 | 48 | 76 | 50 |80
48 12 35 38 |45 | 63 | 46 | 67 | 47 |70
54 12 34 |43 | 56 | 44 |59 | 45 |63
60 12 42 | 50 | 43 | 53 | 44 |56
66 12 41| 46 | 42 | 49 | 43 |51
72 12 41|45 | 42 |47
78 12 43 | 36 |44
84 12 40 | 31 |42
R ROUND INSTALLATION
E VERTICAL ELONGATION
(SEE STANDARD SPECIFICATION SEC. 604.03.02) %k
* ROUND CORRUGATED STEEL PIPE
57 x 1" CORRUGATIONS
FILL HEIGHTS FOR 5”><1” CDRRUGATIDN ARE 87% OF THOSE SHOWN.
PLATE THICKNESS IN INCHES
PIPE #* MIN. 757064 [ 0.079 [ 0.109 | 0.138 | 0.168
DIAMETER | COVER [ Rt [ RI1E I RJIEIRIEIRILE
INCHES INCHES | MAX. FILL HTS. ABOVE TOP OF PIPE IN FEET
54 12 27 [29 |36 | 36 |56 [ 59 |57 | 64 ] 65 | 71
60 12 25 |26 |32 | 34 |50 |53 | 51|56 |58 |64
66 12 22 |23 |29 |31 |45 |48 | 46 | 52 | 53 | 58
72 12 21 |22 |28 |29 |42 |44 | 43 | 48 | 49 | 53
78 12 19|20 |25 | 26 | 38 |41 |42 | 44 | 44 | 49
84 18 23 | 25|36 |38 |40 42|42 | 46
90 18 21 | 23 (33|35 |38 40|41 |43
96 18 30 [33 |37 | 38|40 | 42
102 24 26 |28 |34 | 35|38 | 41
108 24 22 |24 |32 | 34|35 | 37
114 24 21 |23 |31 3234 | 36
120 24 20 |22 |30 | 32|32 |33
126 24 26 | 27| 31 | 33
132 24 25 | 26 | 30 | 31
138 24 23 | 24| 28 | 29
144 24 25 | 26
% CORRUGATED STEEL PIPE ARCH
2 2/3"xl7" CORRUGATIONS
PIPE MAX. COVER IN FEET
s MIN.| EQUIV.|  MIN.
DIMENSIONS | THICKNESS | CORNER PRESSURE’S FOR
spAN-RiIsE | COVER | DIA IN TONS PER SO.FT.
[NCHES INCHES | INCHES| [INCHES |2 TONS[%k¥ 3 TONS
17 x 13 12 15 0.064 13 19
21 x 15 12 18 0.064 12 18
24 x 18 12 21 0.064 10 16
28 x 20 12 24 0.064 10 15
35 x 24 12 30 0.064 9 14
42 x 29 12 36 0.064 9 12
49 x 33 12 42 0.079 8 12
57 x 38 12 48 0.109 8 12
64 x 43 12 54 0.109 8 12
T1 x 47 12 60 0.138 8 12
77 x 52 12 66 0.168 8 12
83 x 57 12 72 0.168 9 13

* CORRUCATED STEEL PLPE ARCH i 2 TONS/SQ.FT BEA/;LIZDGWI;E;LEESSZ;LEL:§I$;NTSS/SI(;‘ FFETET BEARING PRESSURE
ST x 17 & 37 x 17 CORRUGATLONS SPAN | RISE COVERS T2 GAGE|T0 GAGE | 8 GAGE] T GAGE |12 GAGE|10 GAGE | 8 GAGE |7 GAGE
PIPE e win. c0Uiv.]  win. |MAX. COVER IN FEET INCHES| 9.102 | 0.138 | 0.168 | 0.188 | 0.109 | 0.138 | 0.168 | 0.188
DIMENSIONS COVER DIA. |THICKNESS|CORNER PRESSURE’S FOR 1337 | 9'—4” 36 K] 17
SPAN-RISE IN TONS PER SQ.FT. 127 | 9o 36 " i
INCHES | INCHES | INCHES| [NCHES |2 TONS|%#* 3 TONS 154" o ar | 36 10 16
60 X 46 12 54 0.064 12 18 1e'=3" lio'—101 36 9 e
66 x 51 12 60 0.064 12 18 B
73 x 55 12 66 0.064 12 18 O i B 9 15
81 x 59 12 72 0.064 12 18 18°-1" 11°-10" 36 8 14
87 x 63 12 78 0.064 16 22 19'-3" 112/ -4" 36 8 13
95 x 67 18 84 0.079 15 21 19° 11012 ~10" 36 7 13
103 x 71 18 90 0.079 14 20 20'-1" [13'-2" 36 T 12
112 x 75 18 96 0.109 13 18
117 % 19 24 102 0.109 2 17 A MAY BE USED ONLY WHEN SUPPORTED BY FOUNDATION STUDY
128 x 83 24 108 0.109 i 16
137 x 87 24 14 0.109 10 15
142 x 91 24 120 0.138 9 14 MAXIMUM HEIGHT OF COVER
FOR STRUCTURAL STEEL PLATE PIPE ARCH WITH 18" CORNER RADII
2" CORRUGATIONS
MIN ALLOWABLE FILL HEIGHTS IN FEET
2 TONS/SQ.FT. BEARING PRESSURE [A3 TONS/SQ. FT. BEARING PRESSURE
MAXIMUM HEIGHT DOF COVER SPAN RISE |COVER
FOR STRUCTURAL STEEL PLATE PIPE (5% ELONGATION) INCHES 12 GAGE[10 GAGE | 8 GAGE | T GAGE | 12 GAGE |10 GAGE | 8 GAGE | 7 GAGE
67 X 2" CORRUGATIONS 0.109 | 0.138 | 0.168 | 0.188 | 0.109 | 0.138 | 0.168 | 0.188
DIAMETER| MIN. ALLOWABLE FILL HEIGHTS IN FEET s/ié// 2/7:// 1\;)
IN COVER [12 GAGE[10 GAGE | 8 GAGE | T GAGE |5 GAGE |3 GAGE | 1 GAGE LV RN B 6
INCHES |INCHES| 0.109 | 0.138 | 0.168 | 0.188 | 0.218 | 0.249 | 0.280 8 10" &' =1"| 10 16
60 2 a2 2 80 33 9/ —9" | g/ 7" 9 5
66 12 39 57 73 85 10 =117 7'=1" 8 13
72 12 35 52 67 78 94 12/ -10”| 8" -4" 8 1
8 12 33 48 62 72 87 14717 | gr-g" 7 11
84 18 30 45 57 67 80 35 15 4" | 9' 37 10
90 18 28 42 54 62 75 88 a6 16 1" |10/ 1" 8
96 18 27 39 50 58 70 83 20
102 24 25 37 47 55 66 78 85
108 24 24 35 45 51 63 14 80 A MAY BE USED ONLY WHEN SUPPORTED BY FOUNDATION STUDY
114 24 22 33 42 49 59 70 76
120 24 21 31 40 47 56 66 72
126 24 20 30 38 45 54 63 69 HELICAL RIB LOCK SEAM PIPE
132 24 19 28 37 43 51 60 66 ALLOWABLE FILL HEIGHTS (FEET) 34'x 1" RIBS
138 24 18 27 35 41 49 58 63 OF 117" PITCH
144 24 18 26 34 39 a7 55 60 EQUIVALENT GAGE NUMBERS
150 24 17 25 32 38 45 53 58 CAGE THICKNESS N INCHES DIAMETER | 16 GAGE |14 GAGE |12 GAGE
156 24 16 24 31 36 44 51 56 NUMBER L AL. INCHES
162 24 1% 23 30 35 42 a9 54 ZN. COAT UNCOATED 24 16 64 30
168 24 15 22 29 34 40 a7 52 e 0.064 0.0598  10.060 30 37 51 72
174 24 15 22 28 32 39 46 50 4 0.079 0.0747  10.075 36 31 43 60
180 36 14 21 27 31 38 44 48 12 0.109 0.1046  10.105 42 26 37 51
186 36 14 20 26 30 36 43 47 10 0-138 0.1345  10.135 48 23 32 45
192 36 20 25 29 35 42 45 8 0.168 0.1644  10-164 54 21 29 40
198 36 19 25 29 34 40 44 7 0.188 0.1838 60 19 26 36
5 0.218 0.2145 o6 >3 i
3 0.249 0.2451 72 21 30
1 0.280 0.2758 78 28
84 26
30 24
NOTE: BASED ON H-20 LOADING. MINIMUM
FILL HEIGHTS IS ONE—QUARTER (g
OF THE DIAMETER FOR PIPE DVER
FORTY=EIGHT (48) INCHES
DTAETER AND ONE 15 oot FoR
ALL OTHER DIAMETERS.
NOTE: CONTACT HYDRAULICS ENGINEER FOR MATERIALS OR SIZES NDT LISTED. NEVADA DEPARTMENT OF TRANSPORTATION
% RIVETED OR HELICAL FABRICATION
%% TOP OF PIPE TO TOP OF FINISHED GRADE AT SHOULDER LINE FOR 2 TONS PER SQ. FT.
s#% SHALL BE USED ONLY AFTER FOUNDATION INVESTIGATION ALLOWABLE FILL HEIGHTS
s0k%  FOR FIELD STRUTTING C.M.P. DETAIL SEE SHEET R-2.1 FOR STEEL CULVERTS

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

CHIEF_HYDRAULICS ENGINEER [P007 10 - [FEVISON




OL-¥

Length Varies 25' Sub Tangent

\E Vdp =
Length of V-Ditchies N W ‘e, N cé
N £

Measured From This Point:
Width Shown on Layouts
Flat Bottom Ditch

Outside Width of RCP, 15 Min.
S of CHAP,
D of CMP.
W of End Sections. Il
—— -{Roadway — - AH - — Note:

Location of Ditches are Approximate Only. All
V-Ditches Shall Be Constructed to Follow the

Sfrucfureg—” Natural Shape of the Terrain as Staked by the
1 Engineer

DRAINAGE DITCHES

2" Bituminous Pavement

SECTION

LT

BITUMINOUS TURNOUT DITCH

Plantmix or Roadmix With Seal Coat

Min.
1'-Not To Exceed Shoulder Elevation

TR

DIKE DETAIL

Inlet/0utiet Dikes Within 30° of Roadway Shoulder and Median Dikes, Location as Indicated on the Plans.

4" Min.

=

K\\\\\\ ) :

O

///\\ 72 2

Excavation to be Drifted
to Construction Dike

A

*x W

Cut Section
4" Min.

T N X6

. Ly

*

T v

K 22

* 6:1 Slope to be Placed on the Side

H— Depth of Ditch or Height of Dike as
Adjacent to the Main Roadway

Indicated on Plans or as Directed by
the Engineer

W— Width of Ditch as Indicated on the
Plans or as Directed by the Engineer

* * See Hydraulic Engineer for H, W,
& Need to Riprap Face of Dike

FLAT BOTTOM DITCH AND DIKE

Excavation to be
3" Min. Drifted to Construct
Dike Throughout

SECTION

H1 = Depth As Ordered By The Engineer, (1'—6" Min.).

H2 = Height As Ordered By The Engineer, (2'-6" Min.).

V TYPE DITCH

To Be Used For Surface Ditches and Where Ordered By The Engineer.

Subgrade

1
& 7
S R RS

=

CULVERT INSTALLATION

Preferred

Inlet and Outlet Ditches to be On Same Grade as Culvert For a Distance of 25" Minimum.
See Inlet, Dutlet and Median Ditch Details for Design of Difches.

INLET,

Edge Shou\der\\ gl Rt
= 4zl ! 3

Plantmix Bituminous Surface Level Line With Finished Surface

4
2 o F/Q*fer

SECTIDN »
MOUNTABLE DIKE

(0.0060 Cubic Yards Per Foot)

Varies. See Typical Section Sheet

2

Normal E.O.P.
4
| Rounded Corners Optional
N G A=A

Finished
Surface

w A \

‘ Shoulder Dike Location Lshou\der Dike Location When Used
Without Guardrail % With Guardrail Offset 2' From
Normal Edge of Pavement

SECTION
BITUMINOUS SHOULDER DIKE

(Plantmix or Roadmix With Seal Coat)

* SHALL NOT BE USED ALONE IN URBAN AREAS FOR DESIGN SPEED GREATER THAN
50 M.P.H. OR RURAL AREAS FOR DESIGN SPEED GREATER THAN 40 M.P.H.

** APPLICATION REQUIRES CHIEF ROADWAY DESIGN ENGINEER APPROVAL

Width of Ditch as Indicated on the Plans
or as Directed by the Engineer

OUTLET AND MEDIAN DITCH DETAILS

NOTE: DIMENSIDNS RELATED TO EXCAVATION(DITCHES)
OR EMBANKMENT(DIKES) SHALL BE DESIGNATED AS
W_(WIDTH) x H (HETGHT/DEPTH) x L (LENGTH).

NEVADA DEPARTMENT OF TRANSPORTATION

DRAINAGE DITCHES
AND DIKES

Signed Original On File [R-1.4.1
CHIEF_HYDRAULICS ENGINEER [°°

203
8/69 v 1/07
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TABLE OF SEPARATION FOR MULTIPLE INSTALLATIONS
DIAMETER OR SPAN CMP CMAP RCP
DIA. X Y SPAN X Y DIA. X Y
* 21"x15"| 5/—p" |3/ 5" 187 | 474" 2" —g"
DIAMETER | MINIMUM SPACE BETWEEN PIPES — 7 X — T = 24"x18" | 5/=10"3"-10"| 24" | 5'=5"| 3’
12" to 24" 1 — — } — 28"x20"| 6'-6" |4'-2" 30" 166" 3'-6"
30" fo 66" ONE HALF DIAMETER OF PIPE — | =) Y — | = 24" | 6'-8"| 4'-8"| 35"x24" | 7'-8" |4"=9" | 36" | 1'-71"| 4’
o 7 7 — — | = " / I " " v g " I /
T s SE I R E AR R A e R A e A
_ ‘ \ / ‘ 22" 110'-8" | 7'=2" | 57"%38" 111" =6" |6’ -9" 547 | g/ —7"| 374"
/| I \ 'K ! | 48" |11 =6" | T'=6" | 64"x43" [12'=6" | 7' =2"
S S \ \ J 54" |12/ -6" | g’ 71747 113 6" | 7 =7"
N = it | \ ! | 60" |13'-6"| 8'—6" | 7T7"x52" |14'—6" |8'-1"
* 1 / 1 66" 14" 8’ —g" 83/ %x57" 115" —6" g/ -7"
, " I Yy
SPAN__|MIN. SPACE BETWEEN PIPE ARCHE (R ;g " 121/ 6 2/72 "
177 to 35 ! When Y Distance Exceeds 5', Structure Excavation and 84 ! 1 5/ -6 " 8 ! -6 "
42" to 83"| One Third Span of Pipe Arch MULTIPLE INSTALLATIONS Backfill Quantities Shall Be Calculated For Each Culvert.
* When Heodwlls are Used of, Anticipated WITH END SECTIONS
Standard.
MULTIPLE INSTALLATIONS o N )
WITHOUT HEADWALLS F 7 Compression Caps]
% Struts
N N €
FeAD et 4)& . g
* ¥ L
Shoulder Line J \ \‘ /—Q Roadway
G Roadway _ - . — - END VIEW
\ Shoulder Line N Pipe Culverts
** FIELD STRUTTING CMP
Pipe Culvert W For Strut, Cap, Sil Size, and Spacing Use Manufacturers Recommendations. Struts, Caps and Sills To Be the Same Dimension.
AN For Maximum FillHeights, See Sheet R-1.3.1.2 Under Columns Designated "E". Struts ShallBe Left in Place UntilFill Has Been
. N ‘ ‘ ‘ ) Completed and Compacted, Unless Otherwise Directed By the Engineer.
T Conirela the Lemgin of Fioe 1o Be metaled o o
SINGLE CULVERT SINGLE CULVERT MULTIPLE CULVERT
WITH END SECTIONS WITH HEADWALLS WITH END SECTIONS
N - Limits of Removal
Existi -
VA .
| AN L 2084 or aA Concrete : i Bt LT
- and Headwall
| WWF 4 x 4 - W4 x W4 ) 5 R e
Wire 8" Wide Wrapped Footing Fat Footing e
Around Perimeter of Dowels " " Mesh reinforcement 16" wide with WWF 4 x 4 - W4 x W4
o4 Bors @ 1" + Regial Pipe Culvert Class A or AA Concrete v wrapped around previously grouted joint.
I 9-No. ars H“ + Radially xtension . Pipe Culvert ened ) i Bl
Exist. Headwall << | -
ot ] } ‘ Exintog ﬁg[;‘ug.‘“p‘sd ég;gﬁecgéem NEVADA DEPARTMENT OF TRANSPORTATION
Pipe Pipe
Existin ‘ e
Footing A —Existing Band Coupling CULVERT
Class A or AA Concrete. Footing
r——A " S
SECTION A-A 3 Min. INSTALLATION
PIPE CULVERT EXTENSION PIPE CULVERT EXTENSION
TYPE 2 MODIFIED TYPE 1 MODIFIED CONCRETE COLLAR Signed Original On File [R-2.1.1 (601-606)
For Additional Information See Sheet R-1.1.2 CMP_TO RCP OR VITRIFIED CLAY PIPE EXTENSIONS [CHEF HYDRAULICS ENGINEER |20 “a/gol > 1/g8]
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Slotted Drain

SUL:

it

EMBANKMENT PROTECTOR & SLOTTED DRAIN

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

Cross Bar Spacers
At 8" Centers

r B

B 2l
V oo o

=R S T TT I T 1
il

Bearing Bars Coupling Band
PLAN VIEW

20"+ /5" Max. ) 20"+ Yo" Max.

~| ‘ 78
E‘WS‘
A4 C-;‘J
\Coup\'\mg 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)

1
Pavement Surface

"
34

36" Solid Web Spacer

/At 6" Centers

Bearing Bar ¥g" Thick

316
See Note 14

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

Standard

SECTI

Concrete
Barrier
Rail

H
See Note

Grate Detail

ON A-A

13

I

‘ 2V/2"or 6"

Surfacing

L

Slotted Drain
Typical Sizes
Vary From

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

3"

0.D. Pipe +6"

1

\ Concrete

BEDDING DETAIL

Base

Spot Welded

SLOTTED DRAIN., CONCRETE
BARRIER RAIL., & DROP INLET

L2%o x Vo' x Y x 2/
Long Band Angle

'/," Dia. Carriage Bolt

Attach to Band Sheet
With Tack or Fillet
Welds or Rivets

Coupling Band

SECTIONC-C

Steel Sheet Plug

GENERAL NOTES:

1.

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

DRAIN SECTIONS SHALL BE ASSEMBLED WITH
THE COUPLING BAND SHOWN.

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. NDRMAL 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 !” IN 20'.

FOR CONTINUQOUS RUNS OF S.C.M.P. IN
EXCESS OF 200'., CLEANOUT DI OR 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 OPERATIDNS.

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.

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

THE SPACER PLATES SHALL BE WELDED ON
BOTH SIDES TO EACH BEARING BAR WITH FOUR
114" LONG 36" FILLET WELDS.

H = HEIGHT OF BEARING BAR (2" OR 6”") —
175" CORRUGATION — GAGE OF PIPE IN INCHES.

THE GRATE SHALL BE WELDED WITH A 345"
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
DETAILS
Signed Original On File [R-2.1.3 (604)

CHEF_HYDRAULICS ENGINEER [°% " %5/72 9/00
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Shoulder Line

Finished Roodwoyj\
Normal Roadway Slope

Normal Roadway Slope

® ® S A S
77777777777 (o
L
\\1"\ Culvert Culvert : :
N (]
L
,,,,,,,,,,, o
f" I.:
Break Slope Only When NormalRoadway Slope is Flatter Than 2:1 o
WITHOUT HEADWALL WITH CONCRETE HEADWALL
@ 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.

NormalRoadway Slope

Normal Roadway Slope

**Inv. El.

PRECAST CONCRETE END SECTION METAL END SECTION
@ Length of Culvert ShallBe Increased As Follows:

Consider Each Side Separately. Measure Pipe From Roadway Centerline 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 6" For Each Succeeding 5'or Portion Thereof.
@ Contour This Area To Provide the Minimum Amount of Obstruction Exposure.
@ RCP: Use 16" Minimum Where Possible. If Minimum Cover is Restrictive, Compensate By Utilizing Higher Class Pipe or Selective

Bedding As Recommended By the Hydraulics Section.

MINIMUM CULVERT INSTALLATION ** For Informational Purposes Only
1" Min.  Culvert Normal Structure Excavation
Width and Backfill Limits.
NOTE :

Borrow or Roadway Excavation

SECTION A-A
SAFETY CULVERT INSTALLATION

To Provide Obstruction Clearance

|

/

/I
3

Lo ]

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

For Safety and/or Aesthetics, the Extension Does Not Fulfil

the Requirements For a Clear Roadside Recovery Area, Then
Vehicular Traffic May Be Protected By Some Other Means, Such
As Guardrail, Barrier Railor Another Acceptable Safety Feature.

End Treatment As Speciﬁedj

OU/C/@
of/es
¢ /Edge of Travel Lane ‘
, Roadside Recovery Area
‘ Shoulder Varies Normal Plan Slope
, Extended Safety Slope
i A 2' Min.
‘ . - - — _ —~ Contoured Slope
L
| ~
‘ Culvert
aer
METHOD OF CONTOURING OVER CULVERTS

Steel Culverts: See Standard Sheet R-1.3.1.2.

NEVADA DEPARTMENT OF TRANSPORTATION

CULVERT
INSTALLATION

Signed OriginalOn File [R-2.1.4  (601-606)

CHEEF_HYDRAULICS ENGINEER [°% "6/ 72 5/04]
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% - Connector Section

No. 4 Bar Tied to Balts

»
‘/% . Y ;
BN .
//\\ﬁ\s 34'x 6" Hex.
= Bolt and Nut
i M
HH \W ! z/;gg//;% i
m H‘H‘ : (Seg > Vcrfss é{%z%%
i W55 .
.
! .
A Wl __
X TR X - R
8”}: -—Toe 8 Toe
SECTION Plate SECTION Plate
TYPE 1 OR 2 CONNECTION TYPE 3 CONNECTION
R >
s ben Sg RO
Dia. K
" Connector Section %E Ses Detail B .
| T
¢ r SECTION T
Bolts or Rivets %@W@% <
‘ Bolts @ 18" Centers

Rivets @ 12" Centers

Max.

ELEVATION

Spacing

Reinforced Edge

Rise

Span

ELEVATION
‘ ANCHOR BLOCK DETAIL

See Notes 6 Thru 9

Reinforced Edge

Standard 7" x 6"
Galvanized Bolt And

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.

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.

1"x 0.109"
Galvanized
Strap

>
g
&|e
£
2|5
3| 216
Strap Bolt Sl ~ c o Seoti
See DETAIL A a|s 1 s onnector section
g % — 2|2 Threaded Rod %/{,%%%
)
Flat Strap 0% Bol+ Rivet
Connector Rod Holder V 4« olts or Rivets
)
\
For 12" Thru 24" CMP Only For 30" Thru 84" CMP, and For 64" x 43" Thru 83" x 57" CMAP or

17" x 13" Thru 57" x 38" CMAP

STANDARD CONNECTIONS

42" Thru 84" CMP (Dptional)

Matching Square Nut
~

TYPE PIPE ARCH DIMENSIONS APPROX. | CONCRETE
CONNECTION | DIMENSIONS| GAGE SLOPE | CU. Y.
A B H W FoR
SPAN RISE 17 TOL. | MAX. | 1" TDL.| 15" TOL. [2" TOL INFORMATION
177 137 | 16 7" 97 6" 197 307 205 11
21" 15" | 16 " 10" 6" 23" 36" 2l 11
24" 18" | 16 " 12" 6" 28" 42" 211
28" 20" | 16 9" 14" 6" 32" 48" 2y 31
TYPE 2 S 54| 14 o e e 367 0" 22
42" 29" | 14 12" 18" 8" 46" 75" 2y 11
49" 33" | 12 13" 21" 9" 53" 85" 21y 11
577 38" | 12 18" 26" | 12" 63" 30" 2y 11 0.26
TYPE 3 64" 43" | 12 18" 30 | 12" 70" 102" 20 11 0.29
70 47| 12 18" 337 | 12" 77" 14" 27 11 0.31
77" 52" | 12 18" 36" | 12" 77" 126" 211 0.34
83" 57" | 12 18" 39 | 12" 77" 138" 2:1 0.36
DIMENS1ONS NFORIATION
ONLY
TYPE PIPE |GAGE | A B H L W APPROX.| *CONCRETE
CONNECTION | DIAM. “°TOL. | MAX. | 1 TOL. | 1's" TOL.| 2" TOL. | SLOPE | CU.YD.
12" | 16 6" 6" 6" 21" 24" 21 11
15" | 16 7 8" 6" 26" 30" 2y 11
TYPE 1 18" | 16 8" | 10" 6" 31" 36" FI
21" | 16 9" 12" 6" 36" 42" 2l 11
24" | 16 10" 13" 6" 41" 48" 21y 11
TYPE 2 30" | 14 12" 16" 8" 51" 60" 2y 11
36" | 14 14" 19" 3" 60" 72" 21y 11
2" |12 167 22" | 1" 69" 84" 2y 11
48" | 12 187 o1t | 12" 78" 30" 2l 11 0.26
TEEE 2 54" | 12 187 | 30" | 12" 84" 102" 21 0.29
60" | 12 18" 33" | 12" 87" 14" 13 11 0.31
TYPE 3 66" | 12 187 | 36" | 12" 87" 120" 1l 11 0.32
72" | 12 18" |39 | 12" 87" 126" 11730 0.34
78" | 12 187 |42 | 12" 87" 132" 1lrg 21 0.35
84" | 12 18" | 45" | 12" 87" 138" 11/6:1]  0.36

GENERAL NOTES:

1.

THE CULVERT LENGTHS SHOWN ON THE PLANS AND STRUCTURE LIST SHALL
BE THE PAY LENGTH AS INDICATED ON THE STANDARD SHEET INCLUDING
CONNECTDR SECTION LENGTHS WHEN USED.

PIPE ON SKEW SHALL BE MITERED. SUFFICIENT ADDITIONAL LENGTH OF
PIPE SHALL BE ALLOWED TO PROVIDE CLEARANCE FOR END SECTIONS.

TDE PLATES REQUIRED ON RDUND PIPE 24" AND QVER IN DIAMETER AND ON
ARCH PIPE 28"x 20" AND OVER UNLESS OTHERWISE SPECIFIED ON THE
PLANS OR IN THE SPECIAL PROVISIONS.

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

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 2'2" x 24" x 4/ FOR 78"
THRU 84" ROUND. THE ANGLES TO BE ATTACHED BY ¥’ GALVANIZED NUTS
AND BOLTS.

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).

CONCRETE SHALL BE CLASS A OR AA.

TOE PLATE TO BE ELIMINATED WHEN ANCHOR BLOCK IS USED.

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

NEVADA DEPARTMENT OF TRANSPORTATION

METAL END SECTIONS
12" TO 84" CMP AND
17"% 13" TO 83"x 57" CMAP

Signed Original On File [R-2.2.1
IADOP Vi
CHIEF_HYDRAULICS ENGINEERl 8/75.
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/2" Dia. Galvanized Threaded Rod
Over Top Of End Section. Side Lugs
To Be Bolted To End Section.

Side Lug

B
L—s

TYPE 2
CONNECTOR DETAIL

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

Reinforced Edge Full

1y X 6"
Bolt w/Nut
Galvanized

48" Max.
Strap 4—‘ r‘i
4”‘3‘/2”“‘*
LONGITUDINAL BARS

1" Flattened
Secﬁo‘m

TYPE 1
CONNECTOR DETAIL

Through 24" Round CMP

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

Longitudinal Bar
See Note 5

Pipe Size

SAFETY SLOPE END SECTIONS FOR ROUND PIPES

Pipe Min.Thick.| Dimensions #- 2" L Dimensionst~ 2"

Dia.[n. [Ga| A [ H Overall[Slope[Length [Slope[Length [Slope[Length
in. Width in. in. in.
15 064/ 16| 8 | 6 | 21 37 |4:1] 20 |6:1| 30 |10:1] 50
18 |.064| 16| 8 | 6 | 24 40 4:1] 32 6:1 48 [10:1] 8O
21 |064/ 16| 8 | 6 |27 43 411 44 6:1 66 |10:1] 110
24 064/ 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 |.109]12] 12 | 9 | 42 66 4:1] 104 |6:1] 156 |10:1] 260
42 1.109|12] 16 [ 12 | 48 80 |4:1] 128 |6:1] 192 |— | ——
48 [.109| 12| 16 | 12 | 54 86 |4:1| 152 |6:1] 228 |— | —
54 .109] 12| 16 | 12 | 60 92 |4:1] 176 |6i1| 264 |— | ——
60 |.109| 12| 16 |12 | 66 | 98 |4:1| 200 |6:1| 300 |— | ——

GENERAL NOTES:

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

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

Length Of End Section Slope | 3. WHEN REQUIRED, TOE PLATE EXTENSIONS ARE TO BE 8" HIGH BY
See Section A-A T OVERALL WIDTH LESS 6". DO NOT INCLUDE UNLESS SPECIFIED.
Top Of Slope End Section fe"”f{’hrcgfgiges FutY‘ Yo 4. FABRICATE TRANSVERSE BARS AND LONGITUDINAL BARS FROM
eng .end section 5 STEEL PIPE CONFORMING TO ASTM A53 GRADE B SCHEDULE 40
ol = (See Section A-A) SPECIFICATIONS HOT DIP GALVANIZE BARS AFTER FABRICATION.
= %" x ¥" Hex Bolts S g SLOTTED HOLES FOR TRANSVERSE BAR ATTACHMENT SHALL BE
To Hold The Surfaces T PROVIDED FOR ALL END SECTIONS.
Tightly Together
2 Transverse Bars (Typ.) % 5. LONGITUDINAL BARS SHOWN ARE FOR CROSS DRAINAGE STRUCTURES
YP- FOR PIPES LARGER THAN 30". LONGITUDINAL BAR REQUIRED WHERE
5% . ; OPEN SPAN (AS MEASURED PERPENDICULAR TO THE FLOW LINE) IS
Ni Optional Toe Plate Ig GREATER THAN 30". USE ADDITIONAL LONGITUDINAL BARS IF AFTER
B S ES Extension (Some Gage PLACEMENT OF ONE LONGITUDINAL BAR THE OPEN SPACING STILL
] i As End Section) EXCEEDS 30" ON LARGER END SECTIONS. WHERE THE OPEN SPAN
I OF ANY CROSS DRAINAGE STRUCTURE IS 30" OR SMALLER, N
BARS ARE REQUIRED. WELD LONGITUDINAL BARS TO TRANSVERSE BARS.
Holes @ 12" Ctrs. Holes @ 12"
Ctrs. (Max.) Ctrs. (Max.) ELEVATION 6. ALL REFERENCES MADE TO PIPE DIAMETER APPLY TO ROUND PIPE
DIAMETERS AND THEIR ARCHED EQUIVALENTS.
A w A A w A
Overall Width Overall Width LEGEND:
Round Stub Shown
FRONT VIEW FRONT VIEW For llustration Only * NUMBER OF BARS REQUIRED WILL VARY DEPENDING ON THE LENGTH
OF THE END SECTION. BAR NO. 1 IS ALWAYS LOCATED 6" ABOVE FLOW
LINE.
Min.%g " Dia. Galvanized Round Stub. Shown Ba
Cste Of Souall Sheet in ! Dio. Galvanized For llustration Only. 30" And Larger End Sections SAFETY SLOPE END SECTIONS FOR ARCHED PIPES
Rolled Snugly Agoinet vanized Reinforcing Bar May Be Mutile Panels, Seams Equiv.] Inches [MinThick] Dimensions 7~ 2" L Dimensions 7~ 2"
SteelRod EW‘( %HG%‘ Bolts On 6" D\r‘wq Span|Rise| in. |Ga.| A | H W Ov;zrtg\\ Slope Le‘\:ygth Slope LePngthS\ope Le%gth
enters ax. - - -
18 | 21 15064/ 8 | 6 [ 27] 43 [4:1] 20 [6:1] 30 |10:1] 50
V 21 [ 24 | 18lo64l6] 8| 6 | 30] 46 [4:1] 32 [6:1] 48 [10:1] 80
" (Approx.) N A A
s toep Longitudinal Bar 24 [ 28 | 20]064[16] 8 | 6 [ 34[ 50 |4:1] 40 [6:1] 60 [10:1] 100
See Note 5 30 | 35 | 24 lo7g[14 |12 | 9 | 41| 65 [4:1] 56 |6:1| 84 [10:1] 140
SECT'ON A_A 36 | 42 | 29 [109]12 | 12 | 9 | 48 72 |4:1| 78 B6:1| 114 [10:1] 190
Bar 1/," Dia. 42 |49 | 32 |109]12[ 16 |12 | 55 | 87 [4:1] 92 |B:1| 138 |[—|——
No. 1 Carriage Head 48 | 57 | 37 109]12] 16 |12 | 63| 95 [4:1] M2 |6:1| 168 | —| ——
Bar < Bolts (Typ.) N " —
No. 1 / 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 | 61| 220 | — | ——
72 | 83 | 56 [109][12 [ 16 [12 [ 89| 121 |4:1] 188 |6:1] 282 | —[—
Corrugation Sized
To Fit Pipe g
Head Bolts (Typ.)
A NEVADA DEPARTMENT OF TRANSPORTATION
Slotted
5" 3" Pipe: Flatten End, Then Bend
Outside 4" To Match End Section (SAFETY TYPE)
SECT|ON B_B Sides, Then Galvanize. FOR METAL PlPES
DRAINAGE STRUCTURE CROSS DRAINAGE STRUCTURE DETAIL Signed Original On File |R-2.2.2 ___(604)
CHEF_HYDRAULICS ENGINEER [ %, 00" >"Y/05
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i [yAD H i "
lastic ézverm\?6;;o(\)vfag\nzdedserchgzgge;dzoguqs Vo X B 24 5 2o SAFETY SLOPE END SECTIONS FOR ROUND PIPES
s equired To Be Bolted To End Section. E —————————— : Bolt w/Nut | B R Pipe[ Min.Thick.] Dimensions ¥- 2" L Dimensions - 2"
Dia.| in. [Ga.] A W | Overall [4:1 s 6:1 S 10:1 S|
Galvanized “F =~~~ f (in.) Width | L (o | L Gno | L Gy
24" Smooth Slesve Strap Al 15 [L064] 168 6] 21 37 20 30 50
To Be 12 Gage Nom. Dia Nom. Dia. +/a" 18 |.064| 168 | 6|24 40 32 48 80
Galvanized In i \/4'” : Before Corrugating 21 064|168 | 6|27 43 44 66 110
gk Accordance With 24 [.064] 6|8 | 6|30 | 46 56 84 | 140
Alternate View | MSHTO M218 27 109 533 8 102 70
For Female End N 12 12 57
] TYPE 1 30 [109]12]12 | 9]36] 60 80 120 | 200
- Form 2-2/3" x Ut 33091212 [ 9|39 63 92 138 | 230
orl - x /2
Baﬁ Corrugations TYPE 2 CONNECTOR DETAIL 36 (100|212 | 9]42] 66 | 104 56 | 260
And Attach With " 42 [109] 12[16 [12]48 | 80 128 192 | —
Through 24", m m -
Type 1Strap Or CONNECTOR DETAIL Round & Elliptical RCP SMOOTH TAPERED |form Ve x 2 2/3" Corrugations. 50912 [16 |12 |54 | 86 152 | 228 | —
Type 2 Threaded Rod F " Maintain Inside Diameter Of Sleeve
or 30" And Larger Al .
Round & Eliiptical RCP SLEEVE DETAIL |Finished End To Be The Same 54| 109] 12[16 [12|60 | 92 | 176 | 264 | —
TAPERED SLEEVE FOR ATTACHING Diameter As Corrugated Steel 60 | .109] 12]16 |12 66 | 98 200 300 | —

STEEL END SECTIONS TO RCP Pipe Diometer.

X Maximum  Spacing
For AllConcrete Pipes

4'-Cross Drainage Structure
Longitudinal Bar 2'-Parallel Drainage Structure
See Note 5

Pipe Size

Top Of Slope End Section

Slope

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

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

3" x 4" Hex Bolts
To Hold The Surfaces
Tightly Together

Pipe Size

Rise

Holes @ 12"

Ctrs. (Max.)
| A w A
\ Overall Width
Holes @ 12"
Ctrs. (Max.) FRONT \/lEW
A w A Round Stub Shown
Overall Width For lllustration Only.

Optional Toe Plate
Extension (Same Gage
As End Section)

FRONT VIEW

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

Edge Of Sidewall Sheet
Rolled Snugly Against
SteelRod.
Longitudinal Bar
See Note 5

Bar 1" Flattened
No. 1 y 4“ r*Sect\oZ

Vs" (Approx.)

SECTION A-A

GENERAL NOTES:

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

2. 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.

4. 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.

5. 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, NO
BARS ARE REQUIRED. WELD LONGITUDINAL BARS TO TRANSVERSE BARS.

6. ALL REFERENCES MADE TO PIPE DIAMETER APPLY TO ROUND PIPE
DIAMETERS AND THEIR ELLIPTICAL EQUIVALENTS.

LEGEND:

* NUMBER OF BARS REQUIRED WILL VARY DEPENDING ON THE LENGTH OF
THE END SECTION. BAR NO. 1 IS ALWAYS LOCATED 6" ABOVE FLOW LINE.

SAFETY SLOPE END SECTIONS FOR ELLIPTICAL PIPES
Equiv| Inches |Min.Thick. | Dimensions - 2" L Dimensions ¥~ 2"
Dia. [Span[Rise| in. [Ga.| A W [Overall[4:1 Slope|6:1 Slope[10:1 Slope
in. Width | Lin. | L in. Ln
18 | 23] 14 |.064]16 | 8| 6 |29 45 | 16 24 40
Carriage Head 24| 30| 19 |.064|16| 8| 6 | 36| 52 38 54 90
Bolts (Typ.) 27 | 34| 22].079[14 [12]| 9 [40]| 64 | 48 72 120
30 | 38| 24[.079]14 [12] 9 44| 68 | 56 B4 140
. 33 | 42| 27]09[12[12] 9 [48] 72 | 68 102 70
48" Mox. 36 | 45| 29109 12| 6|12 |51] 83 | 76 I 150
42 | 53| 34]109 12 [16]12 |59 o1 | 96 144 —
‘ 48| 6038109 12|16 12|66 98 | 112 168 —
At . 54 | 68 4310912 | 16|12 [74 | 106 | 132 198 —
60 | 76| 48].109 |12 16|12 |80| 12 | 152 228 —

Carriage
Head Balts (Typ.)

Corrugation Sized
To Fit Pipe

30" And Larger End Sections
May Be Multiple Panels. Seams
Shall Be La#:)ped 2" And Joined
With %" x%" Bolts On 6"
Centers Max.

STRUCTURE

A
Slotted .

SECTION TRANSVERSE
DETAIL

CROSS DRAINAGE STRUCTURE

3" Pipe: Flatten End, Then Bend
Outside 4" To Match End Section
Sides, Then Galvanize.

NEVADA DEPARTMENT OF TRANSPORTATION

METAL END SECTION
(SAFETY TYPE)
FOR CONCRETE PIPES

BAR

Signed Original On File [R-2.2.3
CHIEF_HYDRAULICS ENGINEER [P TE0 /oo

(604)
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DIAMETER | WELGHT A B C* L W
o =0 0 PR ey oy 3
24 7300 ELZ; 56 7% 3 7
307 1850 | 17 475" | 178" 671" | 5°
367 3500 | 173" 572" | 271" 871" | 6’
7 4330 | 77 ST T ST 7 T e
48" 6700 2’ 6 272" 872" | _1°
547 7150 | 273" 576" | 279" 873" | 610"

* For Reference Only

PLAN

Tongue End for Inlet ~

Groove End For Ouﬂef~\

Diameter

SECTION A-A

GENERAL NOTES:

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

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

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

4. CONTACT HYDRAULICS ENGINEER FOR SIZES NOT LISTED.

Diameter

END VIEW

|V E——

Culvert

27 ‘///\\//\\

/N
End Section

N VIEW
4" RCP

NEVADA DEPARTMENT OF TRANSPORTATION

RCP END SECTION
18" RCP TO 54" RCP

Signed Original On File |R-2.3‘1 (603)

CHIEF_HYDRAULICS ENGINEER IADOP 1/75 12/04]
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GENERAL NOTES:

1. CONCRETE SHALL BE CLASS A OR CLASS AA.

2. REINFORCING STEEL SHALL BE DEFORMED BARS WITH THE MAX

IMUM
REINFORCING

; 5 B -
r.‘_‘ r STACING OF 12" ST 27 CLEAR OF SURFACE OF CONCRETE.
S See Detail F 16" ] L Bars e 127 BARS MAY BE CUT AND BENT IN FIE|
A A
,,,,,, _ ) l i 8 W-Bent Bars @ 12" %" Dia. Holes
| | —see Detail & }J{f See Detoil £ ! ® 2 r—%/z‘/sm N T
e — — — ————1 L 4 ¢ -
N = !
1 | Support Pipe d‘% See DE“’“C’U } @ 1-6 = . J won
777777 _ | ] i s } F-Bars @ 12" 1344 .
5 L—_lvcries %" x 2"x 6"Plate_Galv. A36 /4" x 3"x 8"Plate Galv. A36
L - e SADDLE "PUATE  ANCHOR “PUATE
" : SECTION D-D DETAIL DETAIL
A
PI_ AN 7v ' Dia. Holes
See DETAL T —r KLU N
Ve O C C o
L : | o 11 N N )
10,,]7 1-Bars e 12" ) A ) ] — b ©
3Y2" Nominal ID Galvanized SteelPipe-6:1 Slope [ I 49,
T See Table G For Wall Thickness oy | 134" L——H
- I I "
e L_J
DETAIL C DETAIL T
PLAN STEEL PLATE
e s R DETAIL B .
- T-g PLAN )
FBars & 12 J +
J la G-Bars @ 12" L-Bent Bars 2 @ 4" 5 S
— e M-Bent Bars @ 12" J L T
SECTION A-A o
3l/5" Galv.
QUANTITY AND LENGTH OF No. 4 REINFORCING BARS Steel Grate Pipe /
DIPAI.PEDF F G H 1 M w \ ‘ay
30" 22-2'—2" 4-21" 2-3'-3" 3-19'-10" To 2'-6" ey 19-4'-10" To 2’ ! ‘ /ot
33" 3-2'-5" 4-22" 2-3'-7" 3-20'-10" To -—— 20-5'-2" To —— .
P s S o 255" To — Seddie P‘“j’@ [ e Dig Bt £ SECTION E-E
39" 262 117 5256 | 241" | 4244 To — 52 [ 245787 To - Stesl, Support Pipe ELEVATION
42" 28-3" 2" 5-27" 2-4'-4" | 525'10" To — 256" To — 3l Gal = DETA I L F
45" 29-3'5" 6-28'—6" 2-4"-7" 527'-4" To -—- 27-6'-3" To — 2-Anchor p‘uteJ
48" 314" 10"] 6-30 2-24"-10" | 5-28'-10" To — e e Te —
51" 334°10"| 632 251" | 630 10" To — 306 10" To —
54" 45 4" | 6-33'=6" | 254" | 5324 To — 32717 To — DETAIL E 4 o
57" 7-5'-7" 7-35' 2-5'-7" 6-33'-10" To —— o 33-7'-4" To —- - o 3 2
60" 38510" | 131" 2-5'-10" | 7-35' 10" To — 357 8" To — L ’——— 2 3 e
8" \L L <
- R e
TABLE © /4" Galv. Steel Plate Ea— 9-
11 2
DIA. OF oIN. DiM. R FED
PIPE A 5 PIPE CLASS M-BAR Yy Do, U-Bolt 0
e . |cewsew  U-BOLT DETAIL
36" 246" 16" w0 8 < NEVADA DEPARTMENT OF TRANSPORTATION
39" 26" 6" 17y 3 =
T I T n-BAR B 2% [V o v
G , CULVERT END SAFETY GRATE
2 " "
E BN N S e a 30”-60" CMP OR RCP
” e P 2-L Bent bars @ 4"
2:” 32’ : jjw 80 L-BAR Signed Original On File |R-2311 (601)]
~ o Y SECTION B-B SECTION C-C CHIEF_HYDRAULICS ENGINEER [°0 " 1/01 5/97
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QUANTITIES SHOWN ARE FOR TWO HEADWALLS.

GENERAL NOTES:

SINGLE CWP SOUBLE WP 1. CONCRETE SHALL BE CLASS A OR AA.
o CORR | WP L 0° SKEW 15°SKEW 30° SKEW 45° SKEW 0° SKEW 15°SKEW 30° SKEW 45° SKEW 2. REINCORCING, STEEL SHALL BE DEFORNED BaRS WITH MAXIMUM STACING OF
SIZE CMAP | AREA TONC | STEEL| CONC | STEEL| CONC | STEEL| CONC | STEEL| CONC| STEE] CONC | STEE] CONC | STEE[ CONC| STEEL ENDS SHA L ZBE KErT o R B SoREAer o ConeRETE e INFORCING
Dia. SR |sQ. FT. CU.YD. | LB, | CU.YD.| LB. | CUYD.| LB. | CUNYD.| LB.| CU.YD.| LB.| cU.YD.| LB.| CU.YD. LB.| cu.vD.|  LB. v e :
127 o 0eld | 37671 0.85 5L 0.95 L ST 0.94 3 .99 3 Lol 48 130 48 135 20 149 53 3. FOOTINGS SHOWN ARE OF MINIMUM DEPTH AND SHALL BE EXTENDED IF SODIL
15 187117| 1.23 | 4°=3"] 1.09 | 48 | 1.19 | 50 | 1.1 51 127 | 52 | 1.51 b1 T.62 | 64 | 1.68| 65| 1.85] 69 S UNSUTTABLE OR L1ABLE TO SCOUR.
187 | 227137 1.7 | 570" 1.36 | 55 | 1.48 | 53 | 1.51 50 | 1.57 [ 61 1851 10 | 1.86 | 13 | 2.05] 75| 2.24] 80
247 | 29"18”| 514 | 6'=6"| 1.95 | 18 | 2.1z | 85 | 7.16 | 84 | 225 | 86 | z.55] 9 | z.i5| 100 | 2.4l 05 | s.08] 108 4. CULVERT PIPES T0 BE SET ON A SKEW SHALL BE MITERED WHEN HEADWALLS
307 | 367x22"| 4.91 | 80" 2.61 | 105 | 2.85 | i1 2,90 | 112 | 3.01 | 115 | 3.39| 126 | 3.65 | 130 | 3.13] 135 | 4.1 142 ARE CONSTRUCTED. WHEN HEADWALLS ARE NOT CONSTRUCTED THE PIPES
367 | 437xz77| 7.07 | 9'=6"| 5.36 | iz | 5.56 | 123 | 3.72 | 151 3.86 | 134 | 4.3a] 147 | 4.68 | 155 | 4.85| 158 | 5.25| 167 SHALL NOT BE WITERED EXCEPT IN OVERFLON SECTION.
42 507X317] 9.62 [117=0"] 4.18 | 167 | 4.56 | 177 | 4.64 | 179 | 4.81 | 182 | 5.39] 196 | 5.81 | 206 | 6.03| 210 | 6.521 220
5. FOR ESTIMATING HEADWALL QUANTITIES ON SKEWED CULVERTS:
0° o 10° - USE QUANTITIES FOR 0° SKEW.
11° to 25° - USE QUANTITIES FOR 15° SKEW.
QUANTITIES SHOWN ARE FOR ONE HEADWALL. %?" IO gg° - Hg% gﬁﬁmﬂ%g Egg 43126 2?%“
LR . '
LENGTH OF REINFORCING BARS OVER 55° - CALCULATE QUANTITIES REQUIRED.
TNoLE OWF STNGLE OR DOUBLE OWP SOUBLE WP CULVERTS SHOULD BE INSTALLED ON 5° INCREMENTS WHERE 1T 1S FEASIBLE.
ovp [ 0P 0* T5° 30° 5° 0* 75° 30° 5° 0" =a5° o 150 30° 5°
SIZE[_NB.4 | No.5 | Wo.5 | NO.5 | NO.5 | No.4 | No-4 | NO.4 | N0.4 | No.4 |NO.4 | No.4 | No.4 | No.5 | Wo.5 | WNo.5 ND.5
K N N N N W W T W Wi W Wi K N N N N A
77| 4e2 57 |pe4’ 37 |2e4’ 8" ped’ 9" |pe5'-0" [pel’ —6fiel’ 4" [lez’ -0 llel’—3'| 12 —17 [le1’-0" |12’ 4" | 5e2-5" |pes’ 3" |2e6' 9" |pe7 -1 |2el’-10"
e e e e e e e e e o e e S e o e e o1
87| 602 117 206’37 |2e6’~10"er —0" |oel’ ~4" ez’ —3'fle2 ~1” [le2’ 11" 1e2’~0"| 1e3'-0" [le1’ 9" [1e3’=3" | Te2’~11" ]oe8’~9” | 263 5" |2e3 ~10" 210’ 11" Skew Angle
247] 603" 5" |28’ 3" 29’ 0" pe3’ 3" [2e3 9" Jaws —0"pe2 —10"pe3 97 ez’ 97 23" —10"pez 6" |2e4 1" | Te3’ 5" [pet1’-3"| 2612’ 1" 7e12’-8" [2@14’ 0"
307] Be3 11" 201073 oel 1’2 pel1 5" oel2’ 1" 4e3 —9"pe3 1" [pe4’ 87 pe3 6] 2e4'—9" [pe3 3" |2@h’ 0" | 9@3’ 117 [pe14’—0"| 201670 [2815'-9" [2@17’ 5"
367 8ed’ 5 J2elo’~3pe13’-4"pel3 8" oe1d’ 5" J4ed —6"ped —4” [pe5 77 ped 37 25" 8" [ped’ 07 |2@b'~117] 9e4’ 5" |pe16’-9"| 2e187-0" [2@16~10"|2620"~10"
427 [T0ed" 117 201473 |2@157 6 "Re15 —1112e16’~1076e5 —3"Bes —17 [3e6 67 pe5’ 0] 3e6’—17 [3e4’ 97 |3@6 —107| 11ed’—117ela’ 67| 26207 117221 —117| 2024’ 3" 90°
2/, Cl, 2 _ S . * .
§ { :
< 1 1w ’ 1w
mE g = . 25" Q. e
s 1 Y>" Dia./Cos Skew Angle
— 1 Min. 1/Cos Skew Angle
PLAN s PLAN
[a)
SINGLE CMP /5" Dia./Cos Skew Angle DOUBLE CMP
. . < Min. 1'/Ci Sk Angl
Yy Dia. Min. 1 = in os Skew Angle A
0.5L } Diq. ) Dia. 0.5 o . 0.5L Dia./Cos | __ Dia./Cos 0.6L o 215" Cl.
‘ ‘ ‘ | ‘ ‘ Skew Angle ‘ ‘ Skew Angle ‘ ‘
I n I I T T T T
T + t f T
S | g \%"/'T?—\' SECTION Bor N—" f
\ | I - FOR ALL HEADWALLS ‘ ‘ | # -
00 P 00
Bars K-T] B ] ) Bars K Bars M1 L
Bars M + -
Bars M"~: S Bars M- =
i - T T [=) ﬁ* o E— a
| Bar N— ! ! I
Bar N—}
X } | N 1 1 \ 1
ELEVATION 25" Cl. D[J?JL;\II_AET]U(;‘MP
0.5L _ Dia/Cos 0.6L 2/, Cl.
0.5L . Dia . 0.5L ‘ Skew Angle ‘
| \ : :
L L I n T !
] |
o T ] P I
z Bars K- 0
Bars K-} 80 Bars M1 ER
_ Bors M n * NEVADA DEPARTMENT OF TRANSPORTATION
Bors M o e oM=L —+ gl g
a
Il Il
Bor N —H : : w Bor N—H—C i | 1 CULVERT HEADWALLS
+ + + n" n"
I FrevTin 12" 70 42" CMP
ELEVATION [2ve a1 SINGLE CMP
SINGLE CMP - — -
O° SKEW 15«: TO 45D SKEW Signed Original On File |z—0§.4.1 . (502)
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LENGTH OF REINFDRCING BARS 20
CMP ¥, Heavy Hex.
SINGLE CMP ~<— Bolts & Nuts
SI1ZE o 5 B B o ¢ :
0° SKEW 15° SKEW 30° SKEW 45° SKEW
oo
DIA. NO.5 NO. 4 NO.5 NO. 4 NO.5 NO. 4 NO. 5 NO. 4 o NOTE:
F G M N K F G M M1 N K F G M M1 N K F c M M1 N K gnchor Bolts To
48" |12e2’-9" |10e7'-7" |12e6'-0" | 916’ 3" [1085’ -10" [13e2'-3" [11e7’ 7" |65’ —10" 6@ 7'~ 3" | 9@17'— 8"|11e5'—10" [13e2’~9" |11e7’' 7" [6e5'-8" [6e 7'~ 3”| 9e18'-2" 115 10" [14e2'-9" |12e7'~7" [665'~6" |6@ 7'~ 3" | 9e13'- 2" [12e5'-10" N | \etﬂES 2 eo | n
54”7 |13e2'-9"|12e8'~1" [1266' -3 | 918’ 3" [1266"~ 4” [14@2'-9” [13e8’ 1" |6@6’'~ 7" |6@ B'— 1" | 3@19'~10"|13@6’~ 4" [15€2'~9"|14@8’~1" [6@6'~5" |6e B8~ 1”| 9e20'-4” [14@6'~ 4" 1562’ -9" |14@8 1" [666'~3" 6@ 8'~ 1" | 9621'~ 6" [1466'~ 4" S”e Nmt gy,
60" |21e3'-9"|18@8'~9" |12e7'~6" 10220’ ~3" |12e6' ~10" [23@3’ -9" |20e8’ -9 |6@7'~ 4" |6@ 9'— 0" [10@22'~ 0"|13@6’'~10" [23e3'~9" |20@8’—9" [6@7’~2" |6 3'~ 0" [10e22'~7" |13@6'~10" |24e3'-9" |21@8' 9" [6&7'~0" |6@ 9'~ 0" |10e23'~11" [14@6'~10" ee Note ©.
72" | 25e3'-9" |20e9’-8” [1689' -0 10224’ ~3" |1467' ~10" [27€3’ -9" |229’ 9" |88’ —10" |8@10"—10" [10@26'— 4" |15@7’'—10" [28e3' ~9" |23@9’ —9” [8@8’ -8" [8e10’ 10" [10€27' -0" [16@7 10" |2963' -9" |24@9'-9" [8e8' —6" |8@10’ ~10" [10e28' ~ 7" [17e7'~10" yan n
DOUBLE CMP DETAL A
48" [ 16e2’—9"[11@7'—7"[12e6" -0"] 9e22’-3"[11e5'-10"[17e2’-9"[12e7' 7" 6e5'~10"] 6@ 7' - 3”| 9e23'-10"[12e5'—10"[18e2' 9" 13€7'-7"[6@5 -8 "[6e 7'— 3"] 9e25'—1"[13e5'—10"[19e2’' -9"[14@7'~7"[665 —6"[6e 7'— 3] 9e27'- 8”[14@5' -10"
547 | 18e2'-9”| 138’ ~1"| 1206’ ~9"| 9E@25'-0"|13@6’~ 4| 19@2'—9"| 14e8’~1"| 6@6’'~ 7”| 6@ 8'— 1”| 3@26'—~10"|14@6’~ 4”|20@2’~9"| 15@8'~1"|6@6’~5" |66 8'~ 1”| 9e28’'-2"|15@6'~ 4”|22e2'-9"|17@8 ' ~1"| 6@6' ~3"| 6@ 8'~ 1"| 9@31’~ 1”|17@6 - 4"
60" | 29e3'-9”|21e8’-9"| 1207’ -6"| 10027’ -9"| 14e6’~10"| 31@3' -9"| 23@8’ -9"”| 6e7'~ 4”| 6@ 3~ 0”|10€29'~ 9”| 156’ ~10"| 32@3’ -9"| 24e8’-9"|6e7’ ~2"|6@ 3~ 0”|10e31'-3"|16e6'~10"|36@3' -9"| 2868 -9"| 6€7' -0"| 6@ 9~ 0”|10e34’ - 6”|18e6’ ~10"
72" | 343’ -9"|23@9'-9"| 169’ —0"| 10@33'~3"| 16€7’ ~10"| 36@3'-9"| 253’ -9"| Be8’~10"| 8210’ ~10"| 10e35'~ 8"|17@7'~10"| 383’ -9"| 279’ -3"| 868’ -8"| 8e10’' ~10"| 10637’ -5"| 19e7' ~10"| 42e3’ -9"| 31@9'—3"| 8eB’ —6"| B@10'~10"| 1041’ ~ 4”| 2167’ ~10"
QUANTITIES SHOWN ABOVE ARE FOR ONE HEADWALL.
QUANTITIES SHOWN BELOW ARE FOR TWO HEADWALLS. @)
CMP CMP SINGLE CMP DOUBLE CMP LEGEND: 1
SIZE | AREA | [0° SKEW [15° SKEW[30° SKEW[45° SKEW|O® SKEW][15° SKEW[30° SKEW[45° SKEW ¥ - For 48" & 54" Diq. J
. CONC [STEEL| CONC [STEEL| CONC [STEEL| CONC [STEEL| CONC [STEEL| CONC [STEEL| CONC [STEEL| CONC [STEEL " . - K-Bars Bent G-Bars
DIA. |50 FT CUYD|LB |CUYD| LB |CUYD|LB |CUYD| LB |CUYD|LB |CUYD| LB |CUYD|LB |CUYD|LB X - For 60" & 72" Dia. 9 L
48" 12.57 | 12'=6'| 6.72| 597| 7.31| 651| 7.45 | 656 | 7.75| 696 | 8.76 | 115| 9.43 | 772 | 9.82 | 815 [10.65 | 874 - @ i
54" 15.90 | 14'-0"| 7.90| 706| 8.60| 766| 8.76 | 802 | 9.10 | 814 [10.28 | 841 [11.07 | 304 [11.51 | 950 [12.47 [1045 ol £ 1l Lon o)
60" 19.64 | 15'-6"[10.17| 993[11.07 [ 1089 [11.28 | 1095 [11.74 | 1147 [13.28 | 1229 [14.30 | 1328 [14.87 |1381 [16.13 [1547 N 2 : L '
72" 28.27 | 18" -6"[13.13 | 1265[14.30 | 1377[14.56 | 1424 [15.12 | 1481 [17.07 | 1538 [18.38 | 1654 |19.11 |1753 [20.70 |1937 . LJ
o
= I
a | .
Additional
) MANN-Bor s
<
z T 1"Cl.
*[% :
2/, kin 1 3 *
2 v fN’BOVS 2y ' 47
______ TYPICAL SECTION
T I B .
i ! . . ! GENERAL NOTES:
bR I i i i T 1. CONCRETE SHALL BE CLASS A OR AA.
N-Bars — F- " i 2. REINFORCING STEEL SHALL BE DEFDRMED BARS
F-Bars © 18”* 9’5 E WITH MAXIMUM SPACING OF 18"
F-Bars @ 12" ¥k [=IN] CLEAR OF SURFACE OF CONCRETE EXCEPT AS
- PLAN NOTED. BAR ENDS SHALL BE KEPT 17"
PLAN PLAN CLEAR OF SURFACE OF CONCRETE. REINFORCING
| X BARS MAY BE CUT AND BENT IN FIELD.
'/, Dia./Cos. Skew Angle
. 3. FOOTINGS SHOWN ARE OF MINIMUM DEPTH AND
0.5L Dia. 0.5L 15° to 45° 0.5L Dia. /Cos. Dia. /Cos. 0.6L SHALL BE EXTENDED IF SOIL IS UNSUITABLE
Skew Angle| Skew Angle )
Bent G Bors © W . . . 4. CULVERT PIPES TO BE SET ON A SKEW SHALL
2)/3" Cl.| 18" F.F.¥ K-Bars N.F. L 0.50 Dia. /Cos. 0.6L . 0 0.5L Dia. /2Dia. Dia. 0.5L BE MITERED WHEN HEADWALLS ARE CONSTRUCTED.
- [ WHEN HEADWALLS ARE NDT CONSTRUCTED THE
W Bent G Bars © Anchor Bolts [ Skew Angle L PIPES SHALL NOT BE MITERED EXCEPT IN
L 12" F.F.kk _6" Ctrs. S - _ 1 2-K Bars N.F.¥% OVERFLOW SECTION.
2 - Kk
2 2V el = <] ‘ ‘ 3-Bent G Bars F.F. 5. FOR ESTIMATING HEADWALL OUANTITIES ON
<3 4 N-Bar E.F. <72 - @ ‘ SKEWED CULVERT
o = 0° to 10° - usg QUANTITIES FOR 0° SKEW.
= f 11° to 25° — USE QUANTITIES FOR 15° SKEW.
- 26° to 40° - USE QUANTITIES FOR 30° SKEW
© 41° to0 55° — USE QUANTITIES FOR 45° SKEW.
i R OVER 55° CALCULATE QUANTITIES REQUIRED.
o CULVERTS SHOULD BE INSTALLED ON 5°
\ + INCREMENTS WHERE IT IS FEASIBLE.
i 2 6. NO DIRECT PAYMENT FOR ANCHOR BOLTS.
N-Bars — N
See NEVADA DEPARTMENT OF TRANSPORTATION
Typical
Section
ELEVATION ELEVATION ELEVATION 1K-Bars NF. % CULVERT HEADWALLS
1Bent G-Bars F.F. %
" "
SINGLE CMP SINGLE CMP DOUBLE CMP 48" to 72" CMP
o o o o o
0° SKEW 15° TO 45° SKEW 0° TO 45° SKEW
FOR DIMENSIONS & REINFORCING NOT SHOWN SEE 0° SKEW FOR DIMENSIONS & REINFORCING NOT SHOWN SEE 0° SKEW Signed Original On File [R-2.4.2 (502)
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GENERAL NOTES:
QUANTITIES SHOWN BELOW ARE FOR TWO HEADWALLS. P ————
= e TTNGLE T S o uUBLE =T E CONCRETE SHALL BE CLASS A OR AA.
SIZE | AREA 0°_SKEW 15° SKEW 30° SKEW 45° SKEW 0°_SKEW 15° SKEW 30° SKEW 45° SKEW X Y L h 2. REINFORCING STEEL SHALL BE DEFORMED BARS WITH MAXIMUM
DIA. | SQ.FT.[ CONC. [STEEL| CONC.|STEEL| CONC.|STEEL| CONC.[STEEL] CONC.|STEEJ CONC.|STEEL CONC.| STEEL CONC.| STEEL SPACING OF 18” SET 277" CLEAR OF SURFACE OF CONCRETE EXCEPT
cU. YD, LB. |CU. YD| LB. |CU. YD| LB. | CU. YD} LB. | CU. YD} LB.| CU. YD} LB.| cu. YD LB.]| cu. Yol LB. AS NOTED. BAR ENDS SHALL BE KEPT 115" CLEAR OF SURFACE
12" [0.79 1.00 | 46 1.09 | 49 1.10 | 43 1.14 | 50 1.41 [ 59 1.52 | 62 1.58 | 64 1.73 | 67 0’-10" 172" 4’01 37-0" OF CONCRETE. REINFORCING BARS MAY BE CUT AND BENT IN FIELD.
157 [1.23 1.32 | 55 1.45 | 58 1.47 | 59 1.52 0 1.80 | 70 1.93 3 2.01 | 15 2.18 9 07-10 1741172 1/47] 5701 37-3 i/2"
187 |1.77 | 1.62 [ 69 | 1.77 | 73 | 1.80 | 74 | 1.85 | 15 | 2.15 | 85 | 2.31 | 89 | 2.40| 91 | 2.60] 96 0"=10 1/2] 172 1/27] _57-9] 3= 3. [OOIINGS SHOWN ARE OF WINTVUY DEPTH AND SHALL BE EXTENDED
217 _[2.41 1.95 | 17 2.13 2 2.16 3 2.23 5 2.59 | 95 2.19 01] 2.90 03] 3.13 08 07—10 3/47 17—2 3/4"] _6'-67] 3'-10 1/2" .
24 3.14 2.27 |96 2.48 02 | 2.52 03 | 2.60 05| 3.01 [ 116] 3.24 22| 3.31 25| 3.64 31 07 =11 =3 T3 47
4. CULVERT PIPES TO BE SET ON A SKEW SHALL BE MITERED WHEN
277 _[3.98 2.62 | 105 | 2.86 11 [ 2.90 121 2.99 14| 3.48 | 128 3.15 34] 3.89 37| 4.21 14 0 =11" 37 87071 45" HEADWALLS ARE CONSTRUCTED. WHEN HEADWALLS ARE NOT
307 [4.91 3.08 [ 117 | 3.37 23 | 3.41 24| 3.44 27 4.07 | 141 4.38 48] 4.55 52 4.50 59 0" —11 1/27 17=3 172" 97071 4’9" CONSTRUGTED THE PIPES SHALL NOT BE MITERED EXCEPT IN
337 [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 0" =11 3/47 1" =3 3/4"| _9'-91 5 -1/2" OVERFLOW SECTION.
367 [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] 213 177=0" 14 10761 5 -4~
5. FOR ESTIMATING HEADWALL QUANTITIES DN SKEWED CULVERTS:
0° fo 10° - USE QUANTITIES FOR 0°
11° fo 25° - USE QUANTITIES FOR 15° SKEW
QUANTITIES SHOWN BELOW ARE FOR ONE HEADWALL. 260 1o aoe U QUANTITIES FOR 30¢ SKEW.
41° to 55° — USE QUANTITIES FOR 45° SKEW.
LENGTH OF REINFORCING BARS OVER 55°  — CALCULATE QUANTITIES REQUIRED.
INGLE RCP SINGLE OR DOUBLE RCP OUBLE RCP CULVERTS SHOULD BE INSTALLED DN 5° INCREMENTS WHERE IT IS
RCP | 0°—45° 0° 15° 30° 15° 0° 15° 30° 75° 0°-45° 0° 15° 30° 15° FEASIBLE.
SIZE|  ND.4 ND.5 | NO.5 ND.5 ND.5 | ND.4 | NO.4| NO.4] NO.4 | NO.4| NO.4 ND.4 ND.4 ND.5 ND.5 NO.5 ND.5
Dia. K N N N N M W M W [ M T K N N N N 6. DIMENSIONS X, Y, L, AND h TO REMAIN CONSTANT REGARDLESS OF
127] 6€2’ 9" [2@4’ 8" [2@5’ 2" [2@5’ 4" | 265’ 1" | 2@l —1|1el’ 5" [1e2' 17 1el’ -4"|1ez’ —2"| 1el ' —1"| 1e2’'-5" | 1@2-9" | 2@1’-0"| 2e1’—6" | 261’ —11"| 2e8’ 9" MINOR VARIATIONS IN WALL THICKNESS DUE TO CLASS OF PIPE USED.
157] 663 =1" |2@6’=0" 206 =6~ |2@6 8" | 261 =0" | 2@2 —1|1el —11{1ez’ -8 lel —10]1e2’=9"| lel —7| 1e3'=0"| Te3 —1"| 2@8 6| 2@3' 2" | 2@3' 7" | 2e10' 1~
187 663’ 4" |2@77-0"|2e1’—8" |2@1'—10] 208’ —2” | 482 —5{2@2 —3"|2@3’ 1/ 2@2’—2"|2@3"—2"| 261’ 11’263’ 5" | T@3'—4"| 289’ -9"| 210’67 2e11’-0"| 2ei2’ 1"
217 6e37-8" 268 —0"[2eB'—9" [2eB’ 117 2ed’ 5" | 4e2'-9]2e2"—1"|2e3" 6| 2e2'—6"|2e3 —1"| 2€2'—3"| 2e3'—10{ Te3'—8"| 2e11' 2| 2ef2'-07 2ef2’—1"| 2ei3'—10"
247| 8e3 —11" 263 0" |29’ —10" |2@10"—1"| 2610’ 77| 483’ —2{2e3 0" |2e4’ —0 2e2’ —11{2e4’ —1"| 282’ —8"| 284’ 4" | 9e3 —11] 2el2’ 1] 2@i3’—1"| 2e14’—2"| 2ei5 8" A\
27" 8e4’-2" [2e10"-0{2e10 111211 2" 2€11'-9" 43" 6|23 -4"[ 264" -4 2€3-3 @4’ -5"2e3"-0"] 2e4"-8 @4’ -2 e14’-1[" 2e15"-17 2e15 10" 2e17’ -6 A
30"] 8e4’-6" [2e11'-3[2el2"-3"]2e12" 7" 2e13"-2" 44’ -0f2e3"-10{2e5' 0" 2e3-9 5" 1" 23" 6" 285”4 @4’ -6 @57 9" 2e16 11217 9 el9"-7 \
337] 84 @12 -3(2e13'-4" [2e13 —8'| 214 —47| 4ed —3]2e4 —1"|2e5 —3] 2e4-0" |265 —4"| 263 —97| 25 —1"| 9e4 ' —10] 2e17 -3 2el8’ -6 2e19'-5"| 2e21’-5 B\
367] 105 —w 2013 —372014’ 5" [2014" -9 2615 —7"| 6e4’ —81384"—6" |35’ 97 3@4’—5"|3@5 10304’ —2"| 386" —1"| 1165 —1| 218 -8 2620’ —0'| 221 —0"| 2825 -2 A
\
T T \
L Dio. R
1 I [ |
250, - - | \ :
| ! @ B J G =K —— = 3 B
T T < 25" Cl. =
- i an 1 1 V2 [ [ B)
L 1 a
© g : 0.8 Dia./Cos. Skew Angle, Min. 1'-3"/Cos. Skew Angle
| -
PLAN = PLAN
SINGLE RCP 0.8 Dia./Cos. Skew Angle, DOUBLE RCP
0.8 Dio. Hin. 13 Min, -3"/Cos. Skew Angle
R ia. Min. 1'-3" [yl >
Yy it 0.5 ___Dia. Do _, o5 22C 0.5 . Dia./Cos. _, . Dia/Cos. ‘ 0.6L 20 el
M‘ ‘ ‘ ‘ ‘ Skew Angle ‘ ‘ Skew Angle L
I PR— I SECTION y } }
for //);\+‘/'p\_ FOR ALL HEADWALLS gor N —7 ! f
Bars KT T b Bars K4 Bars Mi
- Bars M c -
Bars M"*i Bars M
Bar N__| I Bar N I
N I BN I I
ELEVATION 2/," Cl. DO%JLE\I/-AEU%CP 2o || 2 Cl.
1 0.5L Dia./Cos. 0.6L
o 0.5L Do 0.5 2/2" Cl. 25" CL. ‘ Skew Angle ‘
" Cl.
S — | |
{ ;
T T B N
N "
Bars KT} Bars K7 Bors Mi
Sars M : Bars M c Bare M = NEVADA DEPARTMENT OF TRANSPORTATION
ars — ars =
™~ N |
Bar N—L| , I I Bar N——— i { l
™~ I I i i CULVERT HEADWALLS
f ELEVATION o I " "
SIEﬁE\ﬁE U'gCP 210 Gl SINGLE RCP 2" Cl. 12 RCP TO 36 RCP

0° SKEW

15° TO 45° SKEW

Signed Original On File [R-2.5.1 (502)
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QUANTITIES SHOWN BELDW ARE FOR TWO HEADWALLS.

GENERAL NOTES:

SINGLE R CP DOUBLE R CP
RCP RCP - > - - - - = _ 1. CONCRETE SHALL BE CLASS A OR AA.
. . . . . . K K u NG
DIA- | SQ-FT-1 (7 Yp " Le. |cl. vp) LB. |cU. vl LB. |cU. vb| LB. |cu. vb} LB. |cU. Y| LB. |cl. ¥b} LB. |cU. YD} LB- QZDSSEJAELZBECLKEEAPRTOﬁﬁug[éig SE ESEEiEgEUEXEEZERﬁENmEEiNFSQEING
427 [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 | 8TV 17004 12"-0" [ 676" BARS MAY BE CUT AND BENT IN FIELD !
48" 12.57 7.41 688 8.10 745 8.21 781 8.46 792 9.88 829 10.65| 889 11.07| 935 11.96] 1030 171" 13" 9" [ 72" T
54" 15.90 9.81 990 10.71] 1091| 10.87| 1096 11.21| 1146 13.11] 1236 | 14.12| 1340| 14.68| 1395| 15.86| 1562 17117 15°-6" [ 17-9" 3 igDLéQS?TigEgNDéREIEELEIﬁéMggUBEFjTH AND SHALL BE EXTENDED IF SOIL
60" | 19.64 [11.29 [1137 | 12.32| 1244 12.50] 1250] 12.88] 1332 15.08] 1407 16.25] 1537] 16.88] 1596] 18.25] 1774 ] 1'-2" 770" |8’ -4" 4. CULVERT PIPES TO BE SET ON A SKEW SHALL BE MITERED WHEN HEADWALLS
727 128.27 [15.62 [1825 | 17.05] 2002] 17.30] 2045] 17.83] 2170] 20.87] 2247 22.43] 2464] 23.36] 2596] 25.26] 2881] 1'=3 0’3" [3"-6 ARE CONSTRUCTED. WHEN HEADWALLS ARE NOT CONSTRUCTED THE PIPES
SHALL NOT BE MITERED EXCEPT IN DVERFLOW SECTION.
QUANTITIES SHOWN BELOW ARE FOR ONE HEADWALL . 5. FOR ESTIMATING HEADWALL QUANTITIES ON SKEWED CULVERTS:
0° to 10° - USE QUANTITIES FOR 0° SKEW.
LENGTH OF REINFORCING BARS 11° to 25° — USE QUANTITIES FOR 15° SKEW.
26° to 40° - USE QUANTITIES FOR 30° SKEW.
SINGLE RCP 41° to 55° - USE QUANTITIES FOR 45° SKEW.
RCP 0° SKEW 15° SKEW 30° SKEW 45° SKEW OVER 55° - CALCULATE QUANTITIES REQUIRED.
SIZE NO-5 NO-4 NO-5 NO.4 NO.5 NO. 4 NO-5 NO. 4 CULVERTS SHDULD BE INSTALLED ON 5° INCREMENTS WHERE 1T IS FEASIBLE.
DIA. F 3 M N K F 3 M i N K F G W Wi N K F G M Wi N K 6. DIMENSIONS X. Y. L. AND h TO REMAIN CONSTANT REGARDLESS OF MINOR
42" [12@2"-9" | 1007'=6" [1285' 5" | 9e15'-3" [ 10e5'-8" | 13@2'-9"[ 11m7'-6" | 685'-3"| 6w6’—6" | 9ef6’-7" |11e5'-8" [13@2'-9"| 11e7'—6" | 6e5'-1" | 6@6'-6" | 9m17'-0"[1185'-6" | 14e2'-9" | 12a7"—6" | 6@4'~11"| 6e6'—6"| 9e7'-11" [1205'-8" VARIATIONS IN WALL THICKNESS DUE TD CLASS OF PIPE USED.
48" [13e2'-9" | 12e8'—1" [12e6"-3" | 9e17’-6" | 1286'-3" [14e2'-9"[13e8'—1" | 6e6’-1"| 6e7’-5" | 9u19'-0" | 13e6’-3" [15e2’-9"| 14eB’—1" | 6e5'-11"| 6e1'-5" | 9el9’-6"| 146’ 3" | 1502'-9" | 14e8' 1" | 6e5'-9" | 6e7’'-5"| 9e20' 6" [14e6’'-3"
54" | 21e3°-9"| 16@3’—1" [16e7’~1" [10e19’-9" [ 12e6”-10"[ 23e3'-9*[ 18e9"—1" | 8es’-11] 8e8’ 5" [10e21’-6" | 13e6’-10"[23e3'-9"] 18e3'—1" [ 8e6’-9" | 8e8'-5" | 10e22-0"| 136’ 10" 24e3'-9" | 19e8’—1" | 8e6'-1" | 8e8'-5"[10e23"-2" [14es’-10"
60" [23e3'-9" | 18e9"-8" [ 16a7’-9" [10e21'-9" | 147’ -5" [2503'-9"[ 2009’ 8" | 8e7'—7"| 8e9'—4" [10e23'-8" | 15a7' 5" [25e3'-3"| 2009’ 8" | 8e7’-5" | Be3'—4" [ 10m24'-3"| 1567 5" | 27e3'-9" | 22a9’-8" | Ba7 3" | 8e3'—4"|10e25' 6" [16@7’ 5"
12" | 2704’ -6" | 30e11'~7"| 20@9'~11"| 12e26' 0" | 16@8' 7" | 29@4’-6"| 33@11'~7"| 1083’ 2" |10e11'-3" 12628’ -3" | 18e8'~7" | 30e4'-6"| 34e11'-7"|1069'-0" | 10€11'-3"| 12629'-0"| 18eB' 7" | 3264’ -6"| 37e11'-7"| 10e8'~10"|10e11'-3]12@30" 6" |19e8’-7"
DOUBLE RCP
42" [16€2-9" | 11a7'—6" [1285'—5" | 9e21'—6" | 11e5'-8" | 17@2’-9"[ 12m7'-6" | 685'—3" | 686’ 6" | 9e23'-1" |1285'-B" |18@2'-3"| 13e7'—6" | 6e5'~1" | beb'-6" | 9s24’'-3"[135'-8" | 20e2'-9"| 1567’ —6" | b=4'—11"| 6e6'—6"| 9e26’-10" 15€5’' 8"
48" [18e2’-9" | 13e8"—1" [12e6'-3" | 9e24’-9" [ 13e6’-3" [19e2’-9"[ 14e8'—1" | 6e6’—1" | 6e7' 5" | 9e26’-6" | 14w6’-3" [20e2'-9"| 15e8'-1" | 6e5'-11"| 6e7'-5" | 9e27’'-10/15e6'~3" | 2262"-9" | 178’-1" | 6e5'-3” | 6el'—5"| 9e30’-9" [17e6'-3"
54" [2903°-9" | 19e9"—1" [16a7’ 0" [10e27' 10" 14@6’ 10" 31@3"-9*[21e9" 1" | 8w6'—117 808" 5" [10e29'~10"] 156’ 10"[32@3"-3"| 2203’ 1" [ 8e6’-9" | Bey'~5" | 10m31'—4"| 166’ 10" 3603'-9" | 26e3"—1" | 8a6'~1” | 8eB'-5"|10@34’ 8" | 18@6 10"
60" | 32@3'-9" | 21@3’-B" |16@7'-9" [10830'-9" | 14e7'-5" | 35@3'-9"| 24m9'-8" | Be7'-7"| Beg'-4" | 10633'-0" | 1667'-5" |3663'-9"| 2569'-8" | 8e7'-5" | 8e9'-4" [ 10e34'-8"|17e7'-5" | 403'-9"| 29e3'-B" | Ber'-3" | 8e3'-4"|10e38"-3" |19e7’-5"
72" [37e4”-6"| 35011'-7"[2089" 11 "] 12836" 10" 198" -7" [40@4’-6"[ 39m11"~7"] 1089’ 2" [10e11"-3"[12€39"-5" | 218’ 7" [4204"-6"| 4ze11’-7"[1009"-0" | 10011’ -3"] 12041 5" 2288 —7" | 4604’ 6" | 48e11'—7"] 10=8"~10"[ 10011 -3]12045" 10" 25e8" 7"
N
| | |
0.5L Dia./Cos. ‘ ‘ Dia./Cos. 0.6L
f ™ Skew Angle ' L ™ Skew Angle !
EI‘FFOFSIX%H&& sgﬁ“DD‘m' N 0.8 Dia./Cos. Skew Angle
or ia NS
48 For 72 Dia. o FLAN
o B L \ #0.8 Dia./Cos. Skew Angle )
Ao for 428 487 Dia. i ; 6" For 42" & 48" Dia. A\ % Dia./Cos. Skew Angle \ *Dio./Cos. Skew Angle
- or © ia. I -2" For 54" to 72" Dia.| Bor N N *0. *0.6L
L Bar N—¢ ar ~ . N\ 0.5L i
: : S 3 #% 0.8 Dia-
- N A\ . o
- = e — - ——— S — *%0.5L #% Dia. ** Dia. 0k 0.5L
I —— L] /‘, I il I W
" " "D Bars K- Bar N " " "D
A I For 42" & 48" Do Bent Bors ¢ 107 For 42 & 48" Dia. s n—" gent sars &/
3| . - : 1'-2" For 54" & 60" Dia. Bent Bars G
< 1'-11" Far 72" Dia. 1-11" For 72" Dia. Bars K N.F
E BARS F e 18" For 42" & 48" Dia. Bars K NF. Bars F
< 2 @ 12" For 54" & 72" Dia. " " T " " -
@18" For 42" & 48" Dia.. @12” For 54" & 72" Dia.
PLAN
PLAN
M
. 4" to 72" Dia. 2)2" Cl. Dia./Cos. Skew Angle 1 Bar G, 1Baor K @ 42" & 48" Dia. * -15° fo 45° Skew
0.5L Dia. _, 0.5L 0.50 ) ) 0.6L 3 Baors G, 2 Bars K @ 54" & 60" Dia. #k - 0° to 14° Skew
P M» | = - 5 Bars G, 3 Bars K @ 72" Dia.
- Bar N E.F.
B Bars £ Bent Bars G B NEF Bars K NF. Bent Bars G P ELEVATION
. . 18" For 42" & 48" Dia. e18" For 42" & 48" Dia.
Additional [427& 48" Dia. 12" For 54" & 60" Dia.fl—_=| [ L S 7| e Forss & 60" Do/l DOUBLE RCP
Furs N , @8" For 72" Dia. F.F. @8" For 72" Dia. F.F. Oo TO 459 SKEW
73"‘ Dia. m 4 Ty /I /
54" & 60" Dia. Bars M E.F Bars M E.F.~ Bars M1E.F.
]
49 Bar N E.F- \\ < Bars K NF. \\ . NEVADA DEPARTMENT OF TRANSPORTATION
72" Die. Bar N Bors 5. M5 Bar N
See Section
SECTION " et - CULVERT HEADWALLS
s " "
Bar N E.F.
ELEVATION ol or ELEVATION Bars £ 427 TO 72 RCP
2
SINGLE RCP = SINGLE RCP
° ° - — - -
0° SKEW 15° TO 45° SKEW Signed Original On File I‘Eopz.s.z BETD
CHIEF_HYDRAULICS ENGINEERl 8/69 8/97




QUANTITIES SHOWN BELOW ARE FOR TWO HEADWALLS

GENERAL NOTES:
CMAP CMAP SINGLE CMAP DOUBLE CMAP 1. CONCRETE SHALL BE CLASS A OR AA.
SIZE CMP AREA L 0° SKEW 15° SKEW 30° SKEW 45° SKEW 0° SKEW 15° SKEW 30° SKEW 45° SKEW
S XR DIA. |SQ. FT. CONC. | STEEL | CONC. | STEEL | (CONC, | STEEL | CONC | STEEL | CONC.| STEEL | CONC.| STEEL| CONC.| STEEL|  CONC. | STEEL 2. REINFORCING STEEL SHALL BE DEFORMED BARS WITH MAXIMUM SPACING
cU. YD.| "LB. | cU. vD.| L. | cU. YD LB. | c0. Yo LB. | cU. YB| LB. | cl. YD| LB. | cU. vDJ LB. | cd. ¥ LB. OF 18" SET 2!,” CLEAR OF SURFACE OF CONCRETE EXCEPT AS NOTED.
BAR ENDS SHALL BE KEPT 1's," CLEAR OF SURFACE OF CONCRETE.
17" x 13" ] 15" 1. 3'-3"] 0.87 | 35 0.94 | 37 0.97 | 38 1.03 | 39 1.30 | 48 1.38 | 51 1.46 | 53 1.64 | 51 REINFORCING BARS MAY BE CUT AND BENT IN FIELD.
21" x 157 [ 18" 1.6 3"-9"] 1.05 40 1.13 42 1.17 43 1.24 45 1.54 55 1.64 58 1.74 60 1.94 65
247 x 18" 21" 2.3 47-9"[ 1.45 | 50 1.53 | 54 1.58 | 54 1.67 | 55 1.99 | 66 2.13 | 69 2.24 | 712 2.47 | 18 3. FOOTINGS SHOWN ARE OF MINIMUM DEPTH AND SHALL BE EXTENDED IF
287 X 20" | 24" 2.9 570" 1.51 | 59 1.64 | 63 1.68 | 64 .79 | 66 2.3 | 71 2.29 | 81 2.40 | 84 2.67 | 90 SOIL 1S UNSUITABLE OR LIABLE TO SCOUR
357 X 247 ] 30" 1.4 6°-0"] 1.93 | 10 2.09 | 14 2,15 | 15 2.28 | 19 2.67 | ot 2.86 | 95 3.00 | 99 3.32 | 106
427 X 23" ] 36" 6.4 773" 7.49 | 101 2.70 | 107 2.78 | 109 2.94 | 112 3.41 [ 126 3.66 | 132 3.84 | 136 4.24 | 145 4. CULVERT PIPES TO BE SET ON A SKEW SHALL BE MITERED WHEN HEADWALLS
49" X 33" ] 42" 8.5 83" 2.99 14 3.25 20 3.34 22 3.52 21 4.10 | 143 4.39 | 150 461 | 155 5.08 | 165 ARE CONSTRUCTED. WHEN HEADWALLS ARE NOT CONSTRUCTED THE PIPES
577 X 3871 487 1.4 97=6"] 3.69 30 4.00 37 4.10 40 4.33 45 5.03 | 163 5.39 | 171 5.66 | 177 6.24 | 189 SHALL NOT BE MITERED EXCEPT N OVERFLOW SECTION
647 X 43" | 54" 4.5 6" 4.27 56 4.63 64 4.75 66 5.01 72 5.80 | 199 6.24 | 208 6.55 | 214 T.21 | 208
17 X 417 ] 60" 7.5 | 117-6"] 4.90 84 5.32 9 5.45 97 5.74 04 6.66 | 231 T.14 | 242 7.49 | 249 8.24 | 265 5. FOR ESTIMATING HEADWALL QUANTITIES DN SKEWED CULVERTS:
77" X 52" ] 66" 21.2 12'-6"] 5.83 214 6.33 225 6.48 228 6.82 235 8.35 263 B.46 275 8.88 284 9.74 302 0° to 10° — USE QUANTITIES FOR 0°
83" x 57" ] 12" 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 11° +6 25° — USE QUANTITIES FOR 15° SKEW,
26° 0 40° - USE QUANTITIES FOR 30° SKEW.
QUANTITIES SHOWN BELOW ARE FOR ONE HEADWALL évangF)gﬁ : giECBEﬁggI;éiiTE??EQSRESEESED
LENGTH 0F REINFORCING BARS CULVERTS SHOULD BE INSTALLED ON 5° [INCREMENTS WHERE IT IS FEASIBLE.
onp SINGLE CMAP SINGLE OR DOUBLE CMAP DOUBLE CMAP
SIZE 0°—45° Q° 15° 30° 45° Q° 15° 30° 45° 0°—45° 0° 15° 30° 45°
S X R NO. 4 NC. 5 NO. 5 NO. 5 NO. 5 NC. 4 NO. 4 NO. 4 NO. 4 ND. 4 NO. 4 ND. 4 NO. 4 ND. 5 NO. 5 NO. 5 NO. 5
K N N N N M N M1 N M1 M M1 K N N N N
17" X 13" | 4@ 2'-4" |2e@ 4’6" |2@ 4'~11" |2@ 5'-1" |2 5’6" |2e 1'-4" |16 1’-2"|1e 1'-9" |16 1'-9”| 1@ 1'-10"|1@ 0'~10"| 1@ 2'-1" | 5@ 2'-4" | 2 7'-0" | 2@ 7'-6" |2@ 7'-11"|2e 3'-0"
T 1o e 37 Toe 5747 Toe 575 T2e ¢7 0" Toe t7 6™ Too 717 1o 767 He 3717 THe 1747 1o 272" T1e 171" THe 375 1 2e 37 ¢ e 572" |26 578" |36 573" T20 10 67
ST e 57" Toa e o™ Tos " 136 772" Tos 78" Tsa 37" e 2 " e 57 Ta 374" Ta 5™ Ha 7" e o= Ja 5" s" 36 §™€" 36 107136 1o " e 11"
28" X 20" [ 6@ 2'—11"|2e 1'-2" |2@ 19" |2@ 8'-0" | 2@ 8'-8" |2e 2'-3" | 1e 2'—4" | 1e 2'-10"| 1e 2'=3"| 1e 2 —11"[1e 2’'=3" [ 1e 3’ -2" | e 2’11 26 10’ 1" | 2@ 11'—4" | 2e 12'-0" | 2@ 13 6"
35”7 X 24" [ 6@ 3’3" [2e 8'-9" 2@ 9’6" |2@ 9'-10" | 2@ 10'-7" | 2@ 2'-3" [1e 2’7" | 1e 3'=6" | 1e 2'=6"| 1e 3'—1" [1e 2'=6" | 1e 3'~10"| 7e 3'-3" | 2e 12'-9" | 2@ 13'—1" | 2e¢ 14'-5" | 2@ 16'—3"
42" X 29" [8e 3’8" |2 10'-1"]2e 11'-5" |28 11'-10"] 28 129" | 40 3' 4" | 2¢ 3’2" | 20 4’ 2" | 2e 3'1"] 2e 4’ 3" |2e 2’ 10| 20 4’ 6" | 9e 3'B” | 20 15’ 4" | 20 16' 5" | 2e 11' 4" | 2e 13' 6"
49" X 33" | 8@ 4’0" |2e 12'—2"|2@ 13'—2" | 2@ 13' 8" | 2@ 14'-9" | 4@ 3'—10"| 2@ 3’8" | 2@ 4’-9" | 2@ 3'—1"| 2e 4'—10"|2e 5 -4” |2e 5’1" | 9e 4’0" | 2@ 17'-8" | 2@ 18'—11'| 26 20' 1" | 2@ 22" 7"
577 X 38" [ 8@ 4’5" |2e 14'—1"]2@ 15'—2" | 2@ 15'-9" [ 2@ 17'-0" | 4e 4'—6" | 2e 4’4" | 2 5’1" | 2@ 4’—3"| 2e 5'-B" [2e 4’—0” [2e 5'-11"| 9 4’5" | 26 20'-6" | 2@ 21'—11'] 2@ 23 -3" | 2@ 26 2"
64" X 43" | 10e 4’-9”|2e 15'-8"|2e 16'~11"| 28 17'—1" | 28 19'=0" | 4o 5'=0" | 2@ 4’10 20 6’2" | 2@ 4'-3"| 2e 6'-3" | 2@ 4’6" | 20 6'—6" | 126 4'-3' 20 22'~10'| 20 245" | 2e 25'-11"| 2@ 29' 2"
717 X 47" [ 10e 5" -1"[2e 177-3"[2@ 18"-1" [2e 19"-4" [ 2e 20"-11"] 6@ 5" 6" [ 3@ 5'-4" [ 3@ 6'-9" [ 3@ 5'-3"| 3e 6'-10"|3e 5'-0" [3e 7'-1" [ 12@ 5'-1" 2@ 25" -3" [ 2@ 26'-11"] 2@ 28'-71" | 2@ 32" 3"
71" x 52" [ 10e 5'-9"[2e 19'-3"[2@ 20'-8" [2@ 21'-6" [ 28 231" |6 6'-3" [ 3@ 6’3" [ 3e 7'-7" [3e 6'-3"] 3@ 7'-7" |3e 6'-3" [3e 7'-71" | 12e 5'-9" 2e 27'-9" | 2@ 27'-9" | 2@ 31'-4" | 2@ 35' 2"
83" X 57" | 10@ 6'—2"|2e 20'-8"|2e 22'~3" |28 23' 2" |28 24’11 6@ 6/ 9" | 3e 6'-3” | 30 8' 2" | 3e 6'-3"| 3e 8’2" |3e 6'-3” | 3e 8'—2" | 120 6' 2] 20 29'~117] 2e 31'~11 2e 33 3" | 2e 38' 0"
1/3S/Cos. Skew Angle
(1'/Cos. Skew Angle” Min.)
1/3S
S/Cos. Skew Angle W‘M'\n.‘\ §/Cos. Skew Angl S/Cos. Skew Angle
Lo W 5L 6L R St S S 5L ’ - e e £ 2y
N -5t caAp -5L X AP R 2Vt Bar K CMAP CMAP Bar K 2/ 2/"_| Bar K Bar K | 272
S| Bar K Bar K Feorc | o rwﬂ T T il
2y
T T : Ty
S B :\ Bor M g, —Bar N [Bar N
+ 1 - + )
Bor M —| \ N { . j AN RV j Ll Bar wi
]
[ ] i N iy
/ I ya 2" /
:N Bar M | Bar M ) Bar N f
X Bar N Bar M ar Bar N Bar N Bar K Bar N T Bar K 2"
o
° °
0° SKEW ELEVATIONS 15° TO 45° SKEW 0" SKEW ELEVATIONS 15° TO 45° SKEW
>
Bar N: /
%] prsd4
Bar K . N .
—_— ~X Bar M or ' Y - 1. NEVADA DEPARTMENT OF TRANSPORTATION
% ~ | Bar M1 —] : ~N \ ©
U
- 1 e T - B
Bar K— o0
® ° } R \ CULVERT HEADWALLS
B " " n "
S 1 17" x 137 CMAP to 83" x 57 CMAP
PLAN Bar N Bar K 1/35/Cos. Skew Angle

SINGLE CMAP

SECTION
FOR ALL HEADWALLS

PLAN

DOUBLE CMAP

(1'/Cos. Skew Angle” Min.)

Signed Original On File [R-2.6.1
CHEF_HYDRAULICS ENGINEER |00 %5,

(502)
8/97
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QUANTITIES SHOWN BELOW ARE FOR TWO HEADWALLS.

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

OVAL VAL 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 l 2. REINFORCING STEEL SHALL BE DEFORMED BARS WITH MAXIMUM SPACING OF

SIZE |SIZE | AREA CONC. [STEEL| CONC.[STEEL| CONC.|STEEL| CONC.[STEEL| CONC.[STEEL| CONC.[STEEL| CONC.[STEEL| CONC.[STEEL 18" SET 2l5” CLEAR OF SURFACE OF CONCRETE EXCEPT AS NOTED. BAR

WX H SQ.FT |cU. Y B. |cU. YDJ LB. |cU. YDJ LB. |cU. YDJ{ LB. |cU. YDJ LB. |cU. YDJ LB. |cU. YD{ LB. |cU. YD) LB. ENDS SHALL BE KEPT 1!+ CLEAR OF SURFACE OF CONCRETE. REINFORCING

—— ~ - ~ —— ~ BARS MAY BE CUT AND BENT IN FIELD.
23"x14" |18 1.82 1.37 | 57 1.49 | 60 1.52 | &1 1.60 | 63 1.94 | 14 2.08 | 71 2.18 | 80 2.40 | 86 10%) 1/ =23/ 4'-9"| 3" =31/

1an (24" % T3 T3] 309l 3. FOOTINGS SHOWN ARE OF MINIMUM DEPTH AND SHALL BE EXTENDED IF SOIL
30"x19" |24 3.21 1.95 | 739 2.13 | 82 2.17 | 83 2.27 | 86 2.64 | 98 2.85 | 103 | 2.97 | 106 | 3.25 | 113 11174 1 =314 6'-3"] 3'-914 T O RN DEP
34"x22" [27" [ 4.20 2.30 | 87 2.50 | 92 2.55 | 93 2.66 | 36 3.11 [ 110 ] 3.34 | 116 | 3.49 [ 119 [ 3.81 | 127 111" 131" 70" 4’1"

2 307 3, T35, T 4T 3L, 4. CULVERT PIPES TO BE SET ON A SKEW SHALL BE MITERED WHEN HEADWALLS
38"x24” [30 5.15 2.57 | 93 2.79 | 99 2.85 [ 100 | 2.98 | 104 | 3.49 | 119 | 3.75 [ 125 4.07 | 129 | 4.28 | 137 1134 17 =33 776" 431 L L e
42"x27" |33" | 6.39 2.94 113 | 3.20 | 120 | 3.26 121 3.40 125 | 4.00 | 141 4.30 148 | 4.49 153 | 4.91 162 113" 1'-33," 8'-3"| 4’6" SHALL NOT BE MITERED EXCEPT IN OVERFLOW SECTION.

e 367 ol AT T AT o
45"x29" |36 1.37 3.31 [ 122 [ 3.53 | 128 | 3.68 | 130 | 3.82 | 134 | 4.48 | 152 | 4.81 | 159 [ 5.04 | 164 | 5.47 | 174 17-017] 1/ =41/ 3'-0"] 4’-10 5. DINENSIONS X. Y. L. AND h TO REMAIN CONSTANT REGARDLESS OF MINGR
53"x34" [42” 1 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"15"'-4" VARIATIONS IN WALL THICKNESS DUE TO CLASS OF PIPE USED.
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 17117 151" [ 116" 5" -9”

6. FOR ESTIMATING HEADWALL QUANTITIES ON SKEWED CULVERTS:
0° to 10° - USE QUANTITIES FOR D° SKEM.
11° to 25° - USE QUANTITIES FOR 15° SKEW.
26° to 40° - USE QUANTITIES FOR 30° SKEW.
QUANTITIES SHOWN BELOW ARE FOR ONE HEADWALL. o 10 e T USE SUANTITIES Fom 30 kew:
LENGTH OF REINFORCING BARS OVER 55° - CALCULATE QUANTITIES REQUIRED.
OVAL CULVERTS SHOULD BE INSTALLED ON 5° INCREMENTS WHERE IT IS FEASIBLE.
ReP SINGLE OVAL RCP SINGLE OR DOUBLE OVAL RCFP DOUBLE OVAL RCP
0°-45° 0 15° 30° 45° [ 15° 30° 45° 0°-45° 0° 15° 30° 45°
SIZE [TNoa | No.s | Nows No.5 No.-5 | No-4 | Nod | Nod | No.d | No-d | Nod | Nod | Nod | Noib No.5 No.5 No.5
WeH K N N N N M M M1 M M1 M [ K N N N N
23"x14" | 6@3’-1" |26’ 5" | 2e7’ 0" | 2e7’ 2" " eet’ 11" 1e1"-9" [ 1e2'-6"[1e1' 8" [ 1e2' 7" [ 1e1’ 5" 1e2' 10" Te3'-1" [2e3’ 7" [2e10'-3" |2e10'-10"[2e12'-2"
30"x19" |63’ 6" |2e8’-6" |269'-3" |2e0'-6" [2ef0’-2" [4e2’-1" |2e2’-5" [2e3’-3"[2e2'-4" [ 2e3'-4" |2e2’-1"|2e3’ 1" [7e3’ 6" [2e12’-3" [2e13'-1" |2e13'-11"[2e15" 6"
34"x22" [ 6e3’-10"[2ea’ 7" [2e10’-4"[ 2e10'-9" | 2e11'-5" [4e3'-0" [ 2e2’-10"] 2e3"-9"[2e2'-9" | 2e3"-10"] 2e2”—6"] 2e4’—1" [ 7e3’-10"] 2e13"-11"] 2e14'-10"[ 2e15"-8" [2e17'-6"
38"x24" [6e4’~1" [2e10'-5"] 2e11'-3"] 2e11'-8" |2e12'-6" [4e3'-2" [ 2e3'-0" | 2e4'-0"|2e2' —11"] 2e4'-1" [ 2e2'-8"[ 2e4'-4" | 7e4'-1" [2e15'-2" |2e16'-3" [2e17’-2" [2e19'-3" N N N A
42"x27" [ 8e4’ 4" 2011’ —6"] 2012’ 5" 2@12”-11"] 2013'-9" [4e3 71" [ 2@3' 5" | 204’ 6" 203" 6" | 204’ -9" [ 203" -3"[ 205’ 0" | 9e4’-4" [2ele —10"] 2017’ ~11"[ 2019 0" [2m21"-3" \ \ \ \
45"x29" | 8e4’ 1" [2012"-6"] 2013"—6"] 2@14” 0" | 2014"-11"[4e3'-10"] 203" 8" | 2@4"-9"[ 203" 7" | 204" -10"] 2@3"-4"[ 2e5'—1" | 904’ 1" [2e18’ 2" | 2019' 5" [ 2020’ 7" [2@23' 0" Y ) W AN
53"x34" | 10@5’ 1" 2014’ 5" 2@15” 7" 2016” 2" | 2017'-3" | 6e4’—6" | 304’ 4" | 305 —7"| 304’ -3" | 3@5 8" | 3e4’ 0" 3e5' 11" 11e5' 1" 221" 1" [ 2@22" 6" [ 2@23"-10"| 2e26" 9" W B\ W D\ 215" Cl.
60°x38" [ 10e5' 6" | 2e16’ -3" 2017’ -7"| 2018’ 2" [ 2019’ 6" |6e5' 1" | 304’ 11" 306’ -3"[3e4’'~10" 3e6’-4” |3@4’-7"|3e6’ 7" [ 1105’ 6"| 2623’ 9" | 2e25' 5" | 2e26'-10"|2@30" 2"
© X ' N )
w > - LA AR N 1T
N )/( \ =
/ N \ 0
I I \ \
| | \ \
| | S \ s | ® ® | on |
| | N \ ! 1
I I AY AY
AR . 22" Cl. - AN O — - 15° to 45° Skew ® PLAN ®
| | > \ \ 0.5L 0.6L
I I
_ 0° Skew 0.5L w w 0.5L
. = - - - -
O i i o] N
5 B 8 ®| 1©
y i PLAN
N o0
o™~
PLAN ‘ 0.5L ® 0.6L ‘ N
) 0.5L W 0.5L ) Bar N
Bars K 1
Bars M Bar N )\ Bars K-~
N —~— A \
i 7 P

3] [\ Bars M4— ™ Bars M1 Bar K

~ T ELEVATION

R Ll Bars DOUBLE OVAL RCP

N~ — 0° TO 45° SKEW
For Reinforcing Not Shown See Single Culvert Headwalls
I
B NEVADA DEPARTMENT OF TRANSPORTATION
@ N Bar N ELEVATION
21/," Cl. Bar N SINGLE QVAL RCP LEGEND: CUL”VER/:F HEADWALLS
15° TO 45° SKEW
ELEVATION ® — W/Cos. Skew Angle 23 /?('I 4 U/)/AL RCP TO
SINGLE OVAL RCP {MSH/WC‘/OS' SKaV A”E‘e | 60 x 38 OVAL RCP
in. os. Skew Angle - — -
0° SKEW © H © Riant Andle ¢ gp, Signed Original On File [R-2.7.1 (502)
— . © Ri ngle to Pipe [ADOP Vi
ont Ang P€ [ CHEF HYDRAULICS ENGINEER [ 8/6 DY
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QUANTITIES SHOWN BELOW ARE FOR TWD HEADWALLS.

VAL VAL SINGLE OVAL RCP DOUBLE OVAL RCP
RCP | RCP RCP 0" SKEW T5° SKEW 30°_SKEW 457 SKEW 0°_SKEW 15° SKEW 30°_SKEW 45° SKEW X L h 2. REINFORCING STEEL SHALL BE DEFORMED BARS WITH NAXIMUM SPACING OF
SIZE | SIZE | AREA " CONC. |[STEEL| CONC. |STEEL| CONC. |[STEEL| CONC. |STEEL| CONC.|STEEL| CONC.| STEEL| CONC.|STEEL| CONC.|STEEL 18 SE 277 CLEAROF SURFACE OF CONCRETE EXCEPT AS NOTED. BAR
WX H SQ.FT Y Vo.lls. Y Voloss ; . N . NolCe: ; - ENDS SHALL BE KEPT 1'7" CLEAR OF SURFACE OF CONCRETE. REINFORCING
X cU. YD LB. |cu. Yb.[LB. |cd. YD/ LB. |cu. YD{ LB. |cu. Yo{ LB. |cU. YD} LB. |cU. YDJ LB. |cU. Y| LB o R AR M S A
68"x43"| 54" |16.62 | 7.19 [628 | 7.82 |e683 | 7.98 | 720 | 8.34 | 767 | 9.86 | 789 [10.58 | 848 1.07] 897 [ 12.11] 1031] 121" 2'=2 " | 12'-9"] &'-11"
e 607 oL o e = 3. FOOTINGS SHOWN ARE OF MINIMUM DEPTH AND SHALL BE EXTENDED IF SOIL
76"x48"| 60" | 20.55 | 8.39 | 746 | 9.13 | 805 | 9.32 | 813 | 9.71 | 889 1.47] 921 [12.31 | 985 | 13.06] 1075] 15.66] 1207] 1'-2l 224" | 143" 1’5 L UNSUITABLE R L1ABLE 10 SCOUR.
91"x58”| 72" [ 29.71 | 12.11| 1168 13.18 | 1273] 13.43| 1321| 14.02| 1412 16.59] 1495[17.82 | 1616 18.61] 1730] 20.36] 1965 1/-31," 27314 | 170" | 8'-5"
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.
QUANTITIES SHOWN BELOW ARE FOR ONE HEADWALL. 5. DIMENSIONS X, Y, L, AND n TO REMAIN CONSTANT REGARDLESS OF MINOR
OVAL L ENGTH 0 F REINFDORCTING B ARS VARTATIONS 1N WALL THICKNESS DUE T0 CLASS OF PIPE USED.
RCP SINGLE OVAL RCP 6. FOR ESTIMATING HEADWALL QUANTITIES ON SKEWED CULVERTS:
0° o 10° - USE QUANTITIES FOR Q° SKEW.
S17E 0° SKEW 15° Skew 30° SKEW 45° SKEW 11° to 25° - USE QUANTITIES FOR 15° SKEW.
26° o 40° - USE QUANTITIES FOR 30° SKEW.
W & H No. 5 No. 4 No. 5 No. 4 No. 5 No. 4 No. No. 4 41° to 55° - USE QUANTITIES FOR 45° SKEW.
F G M N F ¢ M M1 N K F G M M1 N K F G M M1 N K OVER 55° - CALCULATE QUANTITIES REQUIRED.
Saras” | 13e 9" (107 10" T2e5'8° | sele’ 2" | 1086 0" | 14e2’ " 1267 10" | eab' 6" | 6ee 10" | Se18'8" | 116’ 0" | 1502’ 3" | 1267 10"| 6e5' 4" | 6ee’ 10" | a0’ 4" | 1266’ 0" | Toez’ 9" 1387 10" | 605’ 2" | a6’ 10" [seg1' 10" 1386’ 0" CULVERTS SHOULD BE INSTALLED ON 5° INCREMENTS WHERE IT IS FEASIBLE.
76"x48” | 15e2'-9" | 128’ -4" | 12@6'~4" | 9e20'-4" [12e6’-6" | 16e2'-9" | 13e8' 4" | e’ 2" | 6e7'-1" | 9e22'-0" | 13e6' 6" | 162’ ~9" | 13e8'-4" | be6’-0" | 6e7'-T" | 9e22'-9" | 13@6’-6" | 17e2'-9" | 15e8’-4" | 685'-10" | 6e7'~7" | 9e24’-5" | 15@6' 6"
91"'x58" | 25e3'-9" | 18a9'-8" | 16e1’ 7" |10€20"-4"[ 1267’ 6" | 27e3'-9" | 2009'-8" | 8e7’-5" | 8e9’' 1" [10e26'4"] 13e7’ 6" [ 28e3'-9" | 21e9'-8" | 8e71'-3" | Be3' 1" [10e27'-9"| 14e71'-6" [ 30e3'-9" | 2309’ -8" | 8e7'~1" | geg’-1” |10e29’2"] 15e7'-6"
DOUBLE OVAL RCP Q
68"x43" [ 19¢2'-9" [11e7'-10"] 12e6'-8" | 9e26'-8" | 1186’ -0" | 202’ 3" [1267'~10"] 6e5'=6" | 6u6'~10" | 9e28' 6" | 1286’ -0" | 2162' 9" [13€7'~10"] 6e5'~4" | 6e6’~11" | 9e30" 2" 13e6’ 0" | 2402’ 3" [16e7'~10"] 685’ 2" | 6e6’~10" [9e33'~10"] 1686’ 0"
76"x48" | 21e2'-9" [13e8'-4" | 12e6"-4" [9e29' 10" 13e6’ 6" | 222’ -9" | 1468’ 4" | 6m6'-2" | 6e7’~1" [9e31'-10"[ 1426’ 6" | 24@2'-9" | 16e8'-4" | 6u6'-0" | 6er’~1" | 934’ 2" [ 1306’ 6" | 26e2'-9" | 19@8'~4" [ 65’ 10" | w7’ 1" [9637'-10"[ 1906’ 5" N
91"x58" | 3763 9" | 2103"-8" [ 1607’ -7"[10e35' 9" | 14e7'-6" | 3903’ -9"[ 2389’ 8" | ge7’-5" | 89’ 1" [10e38"2"| 16e1’-6" | 41e3'~9" [ 269’ 8" | Be7’-3" | 8e3'~1” [10e40'-5"| 17e7'~6" | 4683 ~9" | 319’ -8" | 8e7’ 1" | @9’ 1" [10e45" 4" | 207’ 6" \
\ \\
\ \
\ \
\ \
7 S U N NG W gepepupapupupepps N
) . B \ \
‘/ T T _ =
2 el | I ol
; | s OF 1 H ® PLAN
] H H 1, Cl. E#\_/ﬁBars M Or M1
: ; ! —Bent Bars G¥ Bars M Both Faces
S N 0.5L f ® 0.6L
€| Bars K I I . } - |
‘ \3§'Bors N ‘ 1 ‘ Bar N / Bars M1 Both Faces ‘
U
f * 1 n Bar F * 0.5L @ @ Q.6L Q j
Bars F S 1 / /
> (I —Additional N Bar PLAN PN
PLAN T F For 91" x 58"
68"x43" & 3 0.5L W @ W 0.5L O.
76"x48" &
4 °
e 0.5 ® ® 06l oSk ! |
91"x58 5, %o
AN 5 *
o 5 N Bent Bars G
ars
‘ 0.5L w 0.5L ‘ SECTION L L %, For Foce
Bar N | FOR ALL HEADWALLS % Bors K
N % ELEVATION
/\ A == SINGLE OVAL RCP
| et 0° TO 45° SKEW
- LEGEND:
2 === 0°To 45° Skew
/ I — l (&) — W/Cos. Skew Angle ELEVATION Add 1-G Bar & 1-K Bar
1 | | 7 for 68"x43" & 76"x48 NEVADA DEPARTMENT OF TRANSPORTATION
Z I (B)— 8H/Cos. Skew Angle DOUBLE OVAL RCP
L I . . 15° TO 45° SKEW Add 3-G Bars & 2-K Bars
Bors M-Both Faces Bent Bars C (©— &1 e Right Angle to Pipe for peti37 TO 45° SKEW - Lfor oixss CULVERT HEADWALLS
Bars N Far Face (D) — For 68"x43" & 76"x48" See Single Culvert Headwol ' z "
Bors K ee Single Culvert Headwals 68" x 43" OVAL RCP TO
1 "
ELEVATION Near Face @7 For 91"x58" 91 x 58" OVAL RCP
@18" Centers 68"x43" & 76"x48" - — -
SINGLE OVAL RCP * = Sion et e Signed Original On File [R-2.7.2 (502)
0° SKEW enters x rooe Vi
CHIEF HYDRAULICS ENGINEER 8/ 8/97]
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CONCRETE SHALL BE CLASS A OR AA.

ERAL NOTES:
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2"x2"x Yg" Angle

Band

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 Z<

FILLET WELD AT CREST
OF CORRUGATION AT

HEEL AND TOE OF ANGLE

CONNECTION ANGLE DETAIL

ANNULAR COUPLING BAND

CORRUGATION|  PIPE SIZE (Mv‘vm E;/fh” ESHLHT:C“,O”
2 2/3" xYp" Thru 30" 7" 2
2 2/3" X" Thru 60" 12" 3
2 2/3" X" Thru 84" 24" 5
31" 54" Thru 60" | 14" 3
31" Thru 96" 26" 5

%"

TOP VIEW

/" Dia. Bolts

4VBH

Band
See Detail B
Pipe \
il

Square Bolt Bar

o ’“:2” See Bar and ‘ = ‘ END VIEW
273 Strap Deta FRONT VIEW SIDE VIEW
SIDE VIEW BAR DETAIL Angle Connection Shown, Bar & Strap

3" O-Ring Gasket
When Watertight or
Siphon Joint is Required

Reformed Rolled
End Annular

Type May Be Used at Contractors Option

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

Bolt Bar

21/4" x 8" x.079 Galv.
Tension Strap

See Dimple Detail
Wy P

DETALL A

See Strap Detail

Spot Weld Loop in Strap

.064 Thick Galv. Band

ALTERNATIVE ANNULAR
COUPLING BAND FOR

BAR & STRAP DETAILL

8 Spaces As Required
to Fit Helix Angle

Spot Welds ShuHDeve\op/

Full Strength of Strap

STRAP DETAIL

8 Spaces As Required
to Fit Helix Angle

|

2y 2 Yg

/Ang\es

000

o
o

/9’

12" Min.

BAND DETAIL

Spot Weld or Arc Weld Strap to Band

/2" x 6" Galv. Bolts

Band CMP Joint Sealant

Galv. Forged Steel Bar
See Bar Detail ™~T

Band
Pipe

@
@

]
{

(6]
©

~

TOP VIEW

For Down Drains, Install
Synthetic Rubber Strips

3" Dia. Carriage Bolt
With Cut Washers

END VIEW

TWO PIECE 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

HCMP THRU 84"

UNIVERSAL COUPLING BAND

16Y/"
FA

FOR USE ON CMP THRU 36"
INCLUSIVE

i

||

[\ ¢ |8
ol A 8

[

°
See Dimple Detail GENERAL NOTES:
1. ALL COUPLING BAND CONNECTING HARDWARE SHALL BE GALVANIZED.
UNIVERSAL COUPLING BAND FOR USE 2. FOR PIPE ARCHES USE SAME WIDTH BAND AS FOR ROUND PIPE OF

ON 42" THRU 60" CMP INCL

Dimension A: As Required to Fit Helix Angle, 7" Min.
Dimension B: As Required 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

EQUAL PERIPHERY.

USIVE

3. FOR WATERTIGHT AND SIPHON JOINTS ON ALTERNATIVE ANNULAR
COUPLING BAND, PLACE MASTIC SEALANT STRIP lrg" THICK x 117"
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”.

XS W

DIMPLE DETAIL

NEVADA DEPARTMENT OF TRANSPORTATION

COUPLING BAND DETAILS
CMP AND PIPE ARCHES

Signed Original On File [ R-2.8.1 (604)

CHEF_HYDRAULICS ENGINEER [°0 g, 71 > g /07
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X 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 ( DIAD STRENGTH TO BAND ANGLE TO STRAP WEDGE
P.S.1) BAND
TWO PIECE 6" THRU 10" 7"
15" x Va" 0.064 - 0.079 0.064 -
INTEGRAL FLANGE Ve x Ve 120 THRU 18" | 7" OR 12" 2 - %
THRU 36" 12" 0.064 - 0.138 0.064 0.079 0.138
UNIVERSAL 225X Yo" THRU 36" 12" 0.064 - 0.138 0.064 0.079 V2" " 32,000 2" x 2" x¥g" | 3 - Yo" 3 - %" 5 - Vo
42" THRU 60" 164" 0.064 - 0.168 0.064 DBL 0.079 Yo" %" 32,000
THRU 38" 12" 0.064 - 0.138 0.064 2" x 2" x¥e" | 3 - o 3 - %" 5 - /7"
224X 1y 42" THRU 60" 12" 0.064 - 0.079 0.064 2" x 2" x¥Ys" | 3 - o 3 - 5 - o
3 2 42" THRU 60" 12" 0.064 - 0.168 0.064 2" x 2" " [ 3 - " 5 - %"
ANNULAR 66" THRU 84" 24" 0.109 - 0.168 0.064 2" x 2" Y [ 5 - V" 7 - %"
48" THRU B0 14" 0.064 - 0.079 0.064 2" x 2" x¥e" | 3 - Vo 3 - %" 5 - "
3 x 48" THRU 60" 14" 0.109 0.064 2" x 2" Y | 3 - V" 5 - %"
66" THRU 120" 25" 0.064 - 0.079 0.064 2" x 2" x¥g" | 5 - /p" 9 - %"
THRU 24" b 0.064 - 0.079 0.079 0.079 5" %" 32,000 2" x 2" %" | 1- /" | SEE NOTE 8
224X Yyt 30" THRU 42" 9" 0.064 - 0.079 0.079 0.079 Yo" %" 32,000
CHANNEL 3 2 30" THRU 42" 1 0.109 0.109 0.079 I V" 32,000
48" THRU 54" il 0.064 - 0.079 0.109 0.079 2" " 32,000
A
2-Spot Welds to Develop . " .
Strength of Bolt L2" x 2" x Y
- N
PN
GENERAL NOTES: Gasket Required ‘
— Thick
1. ALL COUPLING BAND CONNECTION HARDWARE SHALL BE lekness SPIRAL CMP

GALVANIZED OR ELECTROPLATED IN ACCORDANCE WITH
STANDARD SPECIFICATIONS.

N

ROUND PIPE OF EQUAL PERIPHERY.

[

42" DIAMETER.

IS

FOR PIPE ARCHES, USE SAME WIDTH BAND AS FOR

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

o

FOR RIVETS AND SPOT WELDS.

o

. TWO PIECE BAND IS REQUIRED FOR PIPE GREATER THAN

. TENSION STRAP MAY BE CONNECTED TO BAND OR SHEET

L USE 14" GAGE LINE DIMENSION ON ATTACHED ANGLE LEG

. BAND THICKNESS SHALL NOT BE LESS THAN 3 STANDARD

THICKNESSES LIGHTER THAN THE THICKNESS OF THE PIPE.

© o~

. DIMENSIONS AND THICKNESS SHOWN ARE MINIMUM.
. ANGLE 2" LONG WITH 0.064'" X 2" STRAP.
.FILLET WELDS OF EQUIVALENT STRENGTH MAY BE

SUBSTITUTED FOR SPOT WELDS OR RIVETS.

CHANNEL COUPLING BAND

FOR USE ON FLANGED END CMP
Channel Coupling Band ShallBe Two Piece

LThickness

NOMINAL DIMENSIONS

THICKNESS A

FOR USE WITH CMP

0.079" ¥;" |0.078" THICK OR LIGHTER

0.109" 1

0.138" THICK OR HEAVIER

SECTION  A-A

Reformed to Accept Universal,
Annular, and Channel Couplers

NEVADA DEPARTMENT OF TRANSPORTATION

CMP COUPLING
BAND DETAILS

CHIEF

HYDRAULICS ENGINEER [°°"

Signed Original On File [R-2.8.2

Vi
/78

(604)
8/97
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o ‘/4”V
c—/ ~

4“ Center to Center

g" Dia. Rod Spacer Bar

GRATE DETAIL

o
N g
Typ, VeV 1" Cl. 2 ?
= See Note 5 2'-55"
ww,ﬂ\%a "
See Detail D "
= - 2% to € of -2 %" Dia. Rod
i ¥," Dia. Holes 5% Spacer Bar
HMain Bar Size__ in Frame ]
ER N L IETE 1 i
r 3/2\\
%" Dia. Rod e |
Spacer Bar I ! 515 2" t0 € of
- ¥’ holes
o3
yP)
Syre] — |
XMain Bar Size 3" x %"
SECTION C-C

GRATE HOLE DETAIL

X20 Bars Equally Spaced 1" on Center

L 3Vo"x 3" x %" Frame

1" x Ya" x 4" Bar

Welded to Frame __

/4" Cl.

U
I/

(See Note 5)

¥," Dia. Hole

ia. Rod
Bar

P

DETAIL D
GRATE HOLD-DOWN BOLT
INSTALL ONLY ON APPROACH SIDE OF GRATE

& FRAME

GENERAL 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 SURFACE BY 1/;".

ALL EXPOSED CONCRETE EDGES SHALL BE CHAMFERED 1'.

GRATE AND FRAME ANGLE TO BE WELDED AT ALL CONTACT POINTS.

/4" MAXIMUM CLEARANCE BETWEEN GRATE & FRAME ON EACH SIDE.

CATCH BASIN FLOORS SHALL HAVE A MINIMUM SLOPE OF 10:1 FROM ALL

DIRECTIONS TOWARD OQUTLET PIPE. IF BASIN IS USED AS A JUNCTION.

SHAPE FLOWLINE(S) TO OUTLET PIPE, AND PROVIDE A MINIMUM SLOPE

OF 10:1 TO FLOWLINE(S).

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

8. 12" CMP DOWN DRAIN PIPE SHOWN, CAN BE UPSIZED TO 18" CMP WITH
6" INCREASE IN BASIN DEPTH.

QUANTITIES
FOR INFORMATION ONLY
REINFORCING STEEL | STRUCTURAL STEEL
30 LBS. 245 LBS.
Includes Frame, Welded Angle, Grate & Spacer Bars

oo »u

CONCRETE
0.46 CU. YD.

Structural Steel -

Typ,

See
Grate Detail

i

A

oi_gn

b

B

Station/0ffset
Yo" x 1" Bolts I——-B

See Section C-C

PLAN

36"

4" Cl. 7

7

Frame Angle Welds
Detail

Frame Angle
Weld

(See Dotaly””

W@m

x V4" x 4" Bar

| — 2 Each Side, Welded to Frame

1

B~ L3l x 3 x %" Frame

3" Dia. Rod
Spacer Bar

and Detail D
See Note 5‘
" x Ve x 3" Bar
2 Each Side,
Welded to

Frame Angle

iz

[IIRNNIRANNRNN H [ITE.
T

P S

o
b
|

SECTION A-A

Front edge of Shoulder Dike
with Guard Rail or Barrier Rail

Varies

12" Slotted See Typical Section

Drain CMP ‘\

2" Max.

Hinge Point

\HHHIHHMNHHH

@ﬂ”? .

27 Min. S|

e T - — =~ _

ope ———

Anchor Assembly

mrfff

3" Dia. Rod Spacer Bar
Shoulder Dike or Barrier Rail
See Section C-C

w

1 and Detail D
} 2 EE/ZH w 3/2H
NN\ E
. 12" W U
I~ - ~ 1" x V4" x 4 Bar
Welded to Frame
12" CMP CMP
See Note 8

"
~

End slot at outer __| 6" 6"
wall of structure. R T g
For Details g
See R-2.1.3

SECTION B-B

Length of Down drain Pipe
On Structure List, Measure

TYPICAL

Wz‘]:

/2" Plate

i
() T

As Shown
On This Line

ELEVATION
INSTALLATION

1 3%

3

ANCHOR ASSEMBLY DETAIL

Additional Anchor Assemblies Required For 20'Maximum Length Per Section,
When a Pipe Joint Exists Between the Required Anchor Assemblies.

/5" or ¥" Galvanized

Round Iron Collar of 2" Dia. Pipe

/" U-Bolt

32"

|

Pipe Anchor
15" x 6
96" Holes

12"

Flatten or Point

Class 150 Riprap

12" End Section
See Note 8

Anchor Assembly

NEVADA DEPARTMENT OF TRANSPORTATION

EMBANKMENT PROTECTOR
TYPE 5

Signed Original On File [R-3.1.2
CHEEF_HYDRAULICS ENGINEER [0 57

(608)

/06|



2" x 1V," Bolts
See Details C & D

/ Smﬂ\on/offset
L— B

L 3lp"x 3" x " Fr

PLAN

ame

End slot at outer
wall of structure.
For Details
See R-2.1.3

3

2'-6" 3

SECTION B-B

C= D GENERAL NOTES:
; ‘ 2 , /a" Cl. (See Note 5) 1. ALL CONCRETE SHALL BE CLASS A OR AA.
ey 4 4 4" Dia. Hole 2. REINFORCING BARS SHALL BE NO. 4 BARS WITH MAXIMUM SPACING AT
— 2-6" y "
Ve al. L 3% 3" x %" Frame %" Dia. Rod 18" CENTERS. BARS TO BE EMBEDDED A MINIMUM OF 2" AND BAR ENDS
) See Note 5 2'-5/," Sacer Bar MUST CLEAR SURFACE BY 1/,".
See Detail D—(}] 11 Ve Gl - N . 3. ALL EXPOSED CONCRETE EDGES SHALL BE CHAMFERED 1.
o ‘ o I %" Dio. Rod e S Vot x 11" Bolf ¢ . _ = 4. GRATE AND FRAME ANGLE TO BE WELDED AT ALL CONTACT POINTS.
ain Bar Size 2%" to @ of . Spacer Bar - |5 5. /a" MAXIMUM CLEARANCE BETWEEN GRATE & FRAME ON EACH SIDE.
3 x %" o yﬁﬂ%‘féioefes 5% z 6. CATCH BASIN FLOORS SHALL HAVE A MINIMUM SLOPE OF 101 FROM ALL
Iy = e T DIRECTIONS TOWARD OUTLET PIPE. IF BASIN IS USED AS A JUNCTION.
%" Dia.Rod_ | N E E E E E E jﬁ E E ‘Hf‘ﬁ H E ﬁﬁ(ﬁ E ja Jaﬁ E H E E % SHAPE FLOWLINE(S) TO OUTLET PIPE, AND PROVIDE A MINIMUM SLOPE
pacer Bar ; . . ‘ 3" x %" Bors OF 10:1 TO FLOWLINE(S).
b 5% " 2% to & of : 7. STATION/OFFSET DISTANCE LISTED IN PLANS IS MEASURED TO CENTER
TYP 17O 3" holes 1" x 4" x 4" Bar A -
on -3 | 2" holes. Welded to Frame __ WT OF GRATE.
2-0% " *Main Bar_Size A P 8. 12" CMP DOWN DRAN PIPE SHOWN, CAN BE UPSIZED TO 18" CMP WITH
3" x %" K 6" INCREASE IN BASIN DEPTH.
2 s
— v QUANTITIES
Ve a_‘ 4" Center to Genter FOR INFORMATION ONLY
%" Dia. Rod Spacer Bar CONCRETE | REINFORCING STEEL | STRUCTURAL STEEL
<J SECTION C-C DETAL D 078 CU.YD.| 52 LBS. ‘ 456 LBS. ‘
GRATE HOLE DETAL ORATE HOLD-DOWN BOLT Structural Steel - Includes Frame, Welded Angle, Grate & Spacer Bars
GRATE DETAIL INSTALL ONLY ON APPROACH SIDE OF GRATE & FRAME me, gle. P :
LEGEND:
=EoniL Yo' or %" Galv. Collar of 2 Dia. Pi
X 12" Slotted CMP End Slot at Outer Wall Round Iron oflar o 1. Fipe
of Structure, For Details See R-2.1.3 "
Y ‘ XX 20 Bars Equally Spaced 1/, on Center 15" U Bolt Uy R
‘ = e
35" x¥%" Bars Varies, See Typical Section N " Nuts__" I
3" Dia. Rod Spacer Bar ‘ V, I ) Pipe Anchor
(YAl " 1 " I/n '
See {70(5“5 Ve Cl. Max.— |~ Front edge of Shoulder Dike ’ el Weld s
T T Mﬂ e e For 20" oxmim Lsnath Ber Sscton T &
3" For 20" Maximum Length Per Section, 1w ‘ ‘ Y Hol on
1 = When A Pipe Joint Exists Between /2" Plate T Holes Flatten
B . L - === Anchor Assembly The Required Anchor Assemblies. n or Point
b N x4t x 4" Bar I ., % =
a0 Welded to Frame _ 12 CMP / 8 T
SECTION A-A g >
' ‘366 Dem“’ etai Length of down drain pipe as shown . -
7 7 <Typ on structure fist (Measure on this line) Qgei”dmizdg‘m
1 x V4" x 4" Bar 3" Dia. Rod Spacer Bar
B ) ) Anchor Assembly :
Welded to Frome STWtZt ; 9"/ /a" Cl. Shoulder Dike or Barrier Rail o
See QLLe See Note 5 - =
Crate Detal ™ B By ‘ r f 17 oot 5
r TTT B i
A g‘ WHH\ i) ; ‘E © A ' 6 !
) | i N L R A o Vx4 B
- o ~ 1" x /4" x 4 Bar
o ! 1 ! 3% S‘g&‘sd Welded to Frame
& | | | 22 5
| i So ) NEVADA DEPARTMENT OF TRANSPORTATION
' T o o
_ . A\ /! N

EMBANKMENT PROTECTOR
(TYPE 5-2G)

Signed Original On File [R-3.1.3
CHEF_HYDRAULICS ENGINEER [0 "*5,7

(608)
/06|
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NOTES:

1. HYDRAULIC SECTION APPROVAL MUST BE OBTAINED PRIOR TO INCORPORATION INTO PLANS.

Culvert Pipe

L for CMP
| See Sheet R-2.2.1

B for RCP
\ See Sheet R-2.31

J See Note 2.
Uﬁ % 1 c
Zi'— 2:1
I R
\ \ \ |
f D | 275 x D f D!
See Note 3.
PLAN

Riprap and Bedding class as shown in plans.

(Same class shallbe used for riprap and riprap bedding.)

SECTION C-C to
CULVERT SIZE A RIPRAP AND ©
18" to 36" 3D BEDDING CLASS in. | in.
42" to 84" 4D 150 12 | 8
300 24 | 8
400 36 | 10
550 48 | 12
700 60 | 12
900 72 | 24

RIPRAP APRON

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

3. FOR MULTIPLE PIPE INSTALLATIONS, THIS DIMENSION SHALL BE ADJUSTED ACCORDING TO

PIPE SEPARATION.

INFORMATION IS ON SHEET R-2.1.1.

Lid

Place Lid
Al Lifts

This Direction

1 /— Diaphragm
<

Laced At Factory

LACING: SINGLE BASKET

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

Internal Connecting Wire

Lid .
Diaphragm

Installed Here When Basket

Is Filled To @) .

BASKET HEIGHT .
H @ 2 Mesh Openings
3 1/3H & 2/3H
1-6" 1/2H
1 NONE

INTERNAL CONNECTING WIRE DETAIL

FOR WIRE MESH GABIONS

GABIONS LACING DETAIL

Begin & End On\yJ

LACING

: BASKET TO BASKET

Tie Wire \\M

Lacing

Selvedge Wires

%%f

WIRE MESH LACING DETAIL

RIPRAP

NEVADA DEPARTMENT OF TRANSPORTATION

GABIONS LACING DETAIL

APRON

Signed Original On File

[ R-3.1.4 (610)

CHEF_HYDRAULICS ENGINEER [°% 30,8

1/05




Cross Drain
Structure/Culvert

Flow Line

A«A—J‘

2\/2\\ X 2\/2\\ X %H
Frame Angle Around  /

P -

Perimeter of Inlet ,'

5 1N
L

\
\
\
A
N
o

For Preferred Cross S\opesj
See the Current Adopted Edition
of the AASHTO Roadside Design
Guide

2" Nominal Dia. Pipe R
Welded to Frame £ 21" CN

See Riser Connection Details

Station/Offset

Flow Line
PLAN
Top of Grate Elevation
30 30
JUS 6 —
}ﬁ L f l — 3
o \/u
/5" } /4 i
30
B
2 MP

5y

Cross Drain Structure/Culvert

SECTION B-B

1ogn

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

Welded Back to Back
. 3 L3
R Nl
‘ ‘ —a— Flow Line

Pipe Length Varies
See Structure List

Cross Drain
Structure/Culvert

SECTION A-A

Packing of Suitab

Oakum or Aspha
__—— 24" CMP Slip Joint
Watertight Weld
\
\ ) )
>/ CMP Cross Drain A
| \

RISER CONNECTION TO
CMP CROSS DRAIN

RISER CONNECTION TO

GENERAL 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'/,".

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

4. STRUCTURAL STEEL WEIGHT INCLUDES 2” PIPE
AND THE 217" x 217" x 3§ FRAME ANGLES.

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

—— 21" CMP Riser

24" RCP Slip Joint

Grout

Drain |

Drain

RCP CROSS DRAIN

NEVADA DEPARTMENT OF TRANSPORTATION

PIPE RISER INLET

QUANTITIES. FOR INFORMATION ONLY TYPE 3
CONCRETE REINF. STEEL |STRUCT. STEEL
0.36 Cu. Yd. 23 Ibs. 170 Ibs. Signed Original On File |R-4.1.1 (609)

CHEEF_HYDRAULICS ENGINEER [0 5 /¢ Y2s08]




2¢-d

D+1-6"

GENERAL NOTES:
3" x 3" x %" Frame Angle %" Dia. Rod Spacer Bars @ 4" Max. . P ————
Welded Back to Back Spacing Welded To Main Bars, Flush See Tab Detail 1. ALL CONCRETE SHALL BE CLASS A OR AA.
With Grate Surface
Va el P.C.C. Surface or \ 1" x /" x 4" Bar REINFORCING STEEL SHALL BE NO.4 BARS WITH MAXIMUM SPACING AT 18" CENTERS.
— Dense Graded Surface Ik il Welded to Frame Angle WIRED TIGHTLY AT ALL INTERSECTIONS AND EMBEDDED 2” CLEAR OF ALL CONCRETE
SURFACES.
i i, I\ o1 ,
=0 e 3. EXPOSED EDGES OF CONCRETE SHALL BE CHAMFERED 1”.
Main Bars %", See Table " 4. DIMENSIONS MAY BE VARIED TO FIT LOCAL CONDITIONS IF ORDERED BY THE ENGINEER.
: SECTION E-E 5. COMMERCIAL PREFABRICATED GRATINGS APPROVED BY THE BRIDGE DIVISION MAY BE
USED IN LIEU OF THE FIELD-WELDED GRATING SHOWN ABOVE.
SECTION B-B At ) EXTREME LOW COVER SITUATIONS TO BE REVIEWED BY THE HYDRAULICS ENGINEER.
\ + . Station/Offset
D 7. 12/ MAXIMUM CLEARANCE BETWEEN GRATE & FRAME ON EACH SIDE.
30 x 3" x %" Frame Angle n o/~ See Tab Detal g o) T1ON/OFFSET DISTANCE LISTED IN PLANS S MEASURED TO THE CENTER OF GRATE.
Around Perimeter of Drop Inlet
3 e o Flow )
- ‘—“ GENERAL NOTES: d PR Top of Grate Elevation
B O O O ¥ 1. ALL CONCRETE SHALL BE CLASS A OR AA. D fyp 1/4" Cl., See Note 7___| 107" ] Y fyp
3 R s ’ . " !
2. REINFORCING STEEL SHALL BE NO.4 BARS WITH MAXIMUM = E E See Tab Detail 16 Bors @ 1/7
R SPACING AT 18" CENTERS, WIRED TIGHTLY AT ALL b i
X INTERSECTIONS AND EMBEDDED 2" CLEAR OF ALL < T Ve x40 B
K CONCRETE SURFACES. I x /4 X ar
" i Welded to Frame Angle
a 3. EXPOSED EDGES OF CONCRETE SHALL BE CHAMFERED 1. E s Jyp:
- 4. STRUCTURAL STEEL WEIGHT INCLUDES THE 2" PIPE, gy frame Andes SECTION D-D
STANDARD WEIGHT, AND THE 3'x3"x%' FRAME ANGLES. elded Together
5.FOR 2" PIPE SEE ASTM A53.
Typ, Typ.
6. STATION/OFFSET DISTANCE LISTED IN PLANS IS MEASURED
TO THE CENTER OF GRATE.
olz GRATE AND FRAME DETAIL
[f4[S)
Slor
7‘7—<TYP-
2 . TAB DETAILL
P.C.C. Surface or r—j
o Dense Graded Surface
5] ont Edge of Shc r Dil it
3 . 22 N x4 Bar Front Edge of Shoulder Dike With |
3-2" Nom. Dia. Pipe 23 Welded to Frame Angle Guard Rail or Barrier Rail, if Presen
B e 7" Cirs. e )
From Center Line iy S 4—,‘5—; -———= —é‘—; I A
of Frame. -
iy - < Lon vax
° [afa) q b N
L] N —r~ 5 F F
© Y
A A I o = 101
=) cZ
£5 d b
1%}
N | TYPE 2 R .
< SECTION C-C soewe DROP INLET
9" RCP A+1
B ;{ Grate & Frame to be Fostencd to f
=l the Drop Inlet with '/2" Hexagonal
) [ Nuts & 1/5" x 6" Bolts With 11/5" PLAN
Station/Offset Exposed Threads. SECTION F-F
NOTE:
PLAN BILL OF MATERIALS Catch Basin Floors ShallHave a Minimum Slope of 10:1
PIPE SIZE | A-D-2t H CONCRETE | REINF. | MAN BARS | FRAME ANGLES | GRATE | FRAME | TOTAL from AlDirections Toward Outiel Pipe, If Basin is Used
CINCH) (FT.)| cu. vb. | LB. CINCH) CINCH) LB- LB.| LB. as a Junction, Shape Flow Line(s) to Outlet Pipe, and
. - Provide a Minimum Slope Of 10:1 to Flow Line(s).
5 1 71/2" | 2.94 0.67 | 41 3x3/8 3 1/2x3x3/8 52 67| 219
PIPE CONCRETE | REINFORCING | STRUCTURAL PIPE CONCRETE | REINFORCING | STRUCTURAL R 18 17117 3.21 0.76 44 3x3/8 3 1/2x3x3/8 170 72| 242
SIZE CU. YD. LB. STEEL LB. SIZE CU. YD. LB. STEEL LB. C 24 276 3.75 0.95 53 3x3/8 3 1/2x3x3/8 204 81 285
P 30 371 2.29 1.15 | 59 |3 1/2x3/8 4x3%3/8 279 ST 376 NEVADA DEPARTMENT OF TRANSPORTATION
o B 0.62 39 120 QB 0.68 40 120 G =y 2.83 36 | 11 1 53 4 123 sas
" " 22 47=37 5.38 1.59 | 82 |4 1/2x3/8 5x3%3/8 48] 134] 612
Vo2 0.77 44 132 c| » 0.84 45 132 oWl Trickness ot RCP
Pl son 0.93 59 145 P son 0.99 60 145
| i 5 E w | i 5 B PItReST (o | CRUTREOT] FERNTY MEINGESTS| PRAMERRESTS| CReeT| PREEE) TR TYPE 2 AND 2A
42" 1.29 69 170 42" 135 70 170 C 5 —0" 2.75 0.67 6 3x3/8 3 1/2x3x3/8 7 44 DROP lNLET
M 8 = 3.00 0.65 7 3x3/8 3 1/2x3x3/8 T 44
p 4 =6 5.50 0.80 1 5x3/8 5 1/2x3x3/8 0 84 . — _
TYPE 2A DROP |NLET 0 —0 4.00 0.96 €[5 1/72x3/8 AX3x37 T €8 Signed Original On File |R-4.2.1 (609)
6 =67 7.50 1.2 0 [4 1/2x3/8 5x3x3/ 951 1 14 o o
22 -0 5.00 1.30 T4 1/2x3/8 5x3x3/ 442] 1 1 CHIEF_HYDRAULICS ENGINEER | El’11/70 € Mwog




£e-y

Py

[e]

D+ t+1'-2"(RC

H

9"(RCP)

L
10:1
(Typo
/]
? SE>CT>\>O>N C’C

3" x 3" x %" Frame Angle
Around Perimeter of Drop Inlet

a C
=
©
&
T
a
T
I
=
S
Kor

(4) 2" Nominal Dia. Pipe
B.._I e 6//4" Ctrs.

D+ 2t+1-6"(RCPY*

I—-—)>

/Even\y Spaced

A

i .

B~ Grate & Frame To Be Fastened
@ To The Drop Inlet With /5" Hex
. s Nuts & /2" x 6" Bolts,
Station/Offset N5 Expose Threads 115"
(2]
PLAN

Elevation

1" x 3" Bars With

Mox. Spacing @ 3%"

Center to Center 3 3" x %" Frame Angle
Welded Back to Back

Typ) e 1,0 Cl (Typ.) P.C.C.or
Vel /a /" Gl (Tye. Dense Graded Surface
Il ‘

>
SECTION B-B

Permissible /4" Max. Joint If
Continuous Bar Not Used

e
Typ.
Cut From %" Stock , P

s
y |l t 4
> I
T ol
2" Nominal Diameter Pipe —f ‘
DETAIL A

Frame_Angles
Welded Together

1" x ¥" Bars Welded To
Main Bar & Frame Angles

TYPE 2B DROP INLET

GENERAL NOTES:

Eal

oo

. ALL CONCRETE SHALL BE CLASS A OR AA.
. REINFORCING STEEL SHALL BE NO. 4 BARS WITH MAXIMUM SPACING AT

18" CENTERS, WIRED TIGHTLY AT ALL INTERSECTIONS AND EMBEDDED
2" CLEAR OF ALL CONCRETE SURFACES.

EXPOSED EDGES OF CONCRETE SHALL BE CHAMFERED 1".

. STRUCTURAL STEEL WEIGHT INCLUDES THE 2" NOMINAL DIAMETER PIPE

STANDARD WEIGHT, 3" x 3" x 3" FRAME ANGLES, AND 1" x 3" BARS.
FOR 2" NOMINAL DIAMETER PIPE SEE ASTM A53.

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

PIPE | CONCRETE | RENFORCING | STRUCTURAL
SIZE_| CU.YD. 1B, STEEL LB,
15" 063 39 167
C [ 0.62 39 167
g 24" | 078 46 188
30" | 094 64 210
36" 112 70 231
42" 131 84 252
PIPE | CONCRETE | REINFORCING | STRUCTURAL
SIZE | cu.YD. 18. STEEL LB
15" 0.82 42 186
R 0.80 42 186
S [ [ oo 63 210
30" 121 70 234
36" 143 85 257
42" 1.67 104 281

Note: The DI for the 15" (CMP and RCP) has the same
dimensions as the 18" except the hole for the actual pipe.

% (t = Wall Thickness of RCP)

PIPE | RCP WALL

SIZE | THICKNESS

15" 2.25"
2 18" 25"

24" 3"
P 30" 3.5"

36" 4"

42" 4.5"

NEVADA DEPARTMENT OF TRANSPORTATION
TYPE 2B
DROP INLET

Signed Original On File | R-4.2.2 (609)
CHEEF_HYDRAULICS ENGINEER [0 *31/0




Begin 24"
Min. Gutter

Depress
[~ Gutter

[ -

For Dimensions
Not Shown

See Detail F.

15" Channel
Normal Gutter Ele

| o
A m ‘P
A
< ([ !
© I !
[ 1 Angle !
o ] Grat :
] |
h [
)
Depress
B | —  Gutter
g o
Min. Gutter

Elev.

150

DETALL F

Station/Offset

For Dimensions
Not Shown
See Detail G

Top of Grate Elevation
Normal Gutter

Channel
See Channel Detail

Station/Offset
See Grate & Frame Detail
rz“ Paving Required
g 9
No.5 = g g
S\_Barse 3| 2 B
0 | 4" Clrs. = o
(2 3 =
_ls ot
[
=l c
i|o
olc
=z
|2
(%]
ala
S|=
x|o
¢ ! J ! Shape Flowline
6" 21/z" Min. 6" to &Mek
S FOR CMAP
D FOR CMP
D+6" FOR RCP 24" OR LESS

D+2t FOR RCP 30" OR MORE
S+2t FOR LO-HED RCP

SECTION  A-A
(FOR CMAP, CMP, RCP & LO-HED RCP)

a

A + 6", See Table A

Weld (2) 1/2"x%" Bolts to Channel

3" Dia. Rod Spacer Bars @ 4" Max.
Spacing Welded To Main Bars, Flush
With Grate Surface

Cut From /4"
Angle Stock

TAB DETAIL

0 /See Tab Detail T PR .
s Cl., See Note 11—} T-107" |
M Hr-is Bars @ 1/ —ongﬁH
Jyp- u M=
S cV T x /3" x 4" Ba
Welded to Frame Angle
%" Frame Bar Welded
y fo Frame Angles
A
P - SECTION D-D
Frame Angles
= Welded Together
See Table A
o
I -
Typ)y—La D 7 Typ.
PLAN

15"

15" x 33.9# Channel

A
! See Table A

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

to End of Channel

CHANNEL DETAIL

Deduct from C & G_,

Depress Gutter
3 Quantities

Depress Gutter
=

Normal Gutter.
Elevation

9" For RCP
6" For CMAP
6" For CMP

|| (see Table #| |
5" Min. 2'-6"
S FOR CMAP
D FOR CMP
D+6" FOR RCP 42" OR LESS
D+2t FOR RCP 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
CMAP, CMP, RCP & LO-HED RCP)

(FOR

GRATE AND FRAME DETAIL

Va'x3/a" R

DETALL G
TABLE B
MAXIMUM_H
CMAP JOR A H
29" x 18" OR LESS [30" OR LESS 21
36" x 22" 6" 16'
43" x 27" 42" 12'
45 9
54 >
o 7
(WITH *4 BARS
© 12" CENTERS)

TABLE A - STRUCTURAL STEEL

See Tab Detail Va
N fn
I " x Ya" x 4" Bar

#

GENERAL NQOTES:

1. ALL CONCRETE SHALL BE CLASS A OR AA.

2. ALL REINFORCING STEEL SHALL BE TIGHTLY WIRED AND EMBEDDED 1's"

CLEAR OF CONCRETE SURFACE.
4 BARS WITH MAXIMUM SPACING OF 12" CENTERS.
ALL VALUES OF H TO THE MAXIMUM AS SHOWN
EXCEEDS THESE MAXIMUMS, DRQP

SHALL BE NO.

3. EXPOUSED EDGES OF CONCRETE SHALL BE CHAMFERED 1”.

4. WHERE PIPE INTERSECTS DROP INLET ON A 12°

INCREASE J TO

COS SKEW £
5. WHERE PIPE INTERSECTS DROP INLET ON A 12°
S

INCREASE S TO

COS SKEW £

6. FOR VALUES OF

7.

8. PIPE(S)

9. FOR DROP INLET, CONFIGURATIONS WITH 2 PIPES—INFLOW PIPE INVERT
ELEVATIDN SHALL BE > 0.1’

ENGINEER.

11. 174" MAXIMUM CLEARANCE BETWEEN GRATE AND FRAME ON EACH SIDE.

SHAPE FLOWLINE(S
OF 10:1

d O [ Welded to Frame Angle
Main Bars 3" (See table A)
SECTION C-C

“H" SEE PLANS.

IS THE DIFFERENCE IN ELEVATION BETWEEN THE OUT FLOW PIPE
AND THE NORMAL GUTTER GRADE LINE AT THE CURB FACE.

CAN BE PLACED IN ANY WALL.

EXTREME LOW COVER SITUATIONS TO BE REVIEWED BY THE HYDRAULICS

CATCH BASIN FLOORS SHALL HAVE A MINIMUM SLOPE OF 10:1
DIRECTIONS TOWARD OUTLET PIPE.
) TO OUTLET PIPE,
TO FLOWLINE(S).

STATION/OFFSET DISTANCE LISTED
OF CURB AT THE GUTTER FLOW LINE.

EXCEPT AS NOTED. ALL REINFORCING
FOR
IN TABLE B.

IF H
INLET WILL REQUIRE SPECIAL DESIGN.

OR LARGER SKEW

» REDESIGN FOR SKEWS AT A

OR LARGER SKEW
» REDESIGN FOR SKEWS AT A.

ABOVE OUTFLOW PIPE INVERT ELEVATION.

FROM ALL
IF BASIN IS USED AS A JUNCTION,
AND PROVIDE A MINIMUM SLOPE

IN PLANS IS MEASURED TO THE FACE

NEVADA DEPARTMENT OF TRANSPORTATION

DROP INLET
TYPE 3

PPE_S1ZE R MAN FRAME FRAME  |GRATE[FRAVE &Cg’mgé TOTAL

CMAP CMP RCP LO-HED BARS ANGLES BAR LBS. | LBS. LBS. ’ | LBS.
29" x 18" 30" 24" 14" x 23"

OR LESS |OR LESS|OR LESS|OR LESS|[2-6"| 3" x %" | 3/5"x 3"x %" | 32" x %" | 203 | &1 93 377

36" x 22" 36" 30" 19" x 30"| 3-0" | 3" x B[ 4" x 3" x B[ 4" x B 273 95 107 475

43 x 07" 42" 36" 22" x 347 36" | 45" x %" |5" x 3" x %' | 5" x Y | 395 | 19 126 640

48" 42" 27" x 34" 4'-0" | 4Yp" x [ 5" x 3" x | 5" x K" 442 | 129 143 714

54" 29" x 45" 46" | 4" x %[5 x 3" x %' | 5" x Y | 657 | W4 60 821

Signed Original On File |R-4.2.3 (609!

CHEEF_HYDRAULICS ENGINEER ["°% 230,85 "> 1/05)|




G-y

Ya" X 1/g" Hex. Head Bolt, Hex Nut

TYPE 7 DROP INLET TYPE 8 DROP INLET

. Top of Grate Elevation -
Top of Grate Elevation 10 P SECTION C-C
7
o gu on o 9V 9 9%t 9/ 9% gn gn g g Vit X 30 X 4
o | I | " \SVZ” } % | g o g g I I | | ; Steet Strop K
6. - - EAn " gL
= | i b (o) & o /(5 ?\ + KA
=l A 3h" 12"
11/ J = See Detail D See DetailC ¢ 2o =
A d LE Bar L8 . C
See DetalC . 3 - R } 172 o
_ See DetailD i/, > o T % IBar with Pipe L
+ IBar with Pipe $ 3 ;D Bor ne Pipg Varies
S Lj-
° Varies. S C Bars
C Bars Slope Varies
Slope Varies
S 3-6%"
&
E : DETALL C
B Bar Varies Diameter Varies
! Dia. + 1 (2'-6" Min.» Varies " 2" Nom. Pipe Dia.
SECTION B-B /s
CMP or RCP
CMP_or RCP Edge of [z - - -oiom------ Steel Strap
y Concrete
Station/Offset Station/Offset
i i DETALL D
F Bar ,G Bar  ,H Bar Varies . . Varies
H Bar G Bar. F Bar F Bar G Bor ,H Bar
! ! ( ( ( Normal Roadway Ditch FlowLine
All Pipes 2" T T T T TT AlPipes 2" TT T T TT TT TT TT T T
Norn. Dia. ol “ U LB ) Nom. Dia. i | ‘ N /\ | Q [ o
I o b e s
A A B | B ‘
| An Earth Dike As Shown, Shall Be Constructed Across the
{ } ' I ’ Roadway Ditch Downstream From Each Type 7 Drop Inlet
L © |© ~ ==
35 2 ; ks SKETCH OF ROADWAY DITCH DIKE
§ & (M
B - |
" .
v Bars—<| ] ! GENERAL NOTES:
\ [ ! 1. ALL CONCRETE SHALL BE CLASS A OR AA.
I . 2. REINFORCING STEEL SHALL BE NO. 4 BARS WITH MAXIMUM_SPACING OF 18" CENTERS,
h ‘ ‘ ‘ ‘ ‘ ‘ [ ®i [ © WIRED TIGHTLY AT ALL INTERSECTIONS AND EMBEDDED AT LEAST 1/2" CLEAR OF
L - L I I I 11 CONCRETE SURFACE.
2 F Bars 2" ) 20 F Bars P
e vﬂmes—'——-l 3 [: j [: 3.DIMENSIONS MAY BE VARED BY THE ENGINEER TO FIT LOCAL CONDITIONS.
& = 5 | L 2-8" & | 4.NO DEDUCTIONS IN CONCRETE SHALL BE MADE FOR THE 2" CROSSBARS.
3 4 3
7 5. ALL EXPOSED EDGES OF CONCRETE SHALL BE CHAMFERED 1.
PLAN 6. STEEL STRAP AND PIPE FOR CROSSBARS ARE INCLUDED IN THE STRUCTURAL STEEL
GRATE QUANTITIES
PLAN 7. CATCH BASIN FLOORS SHALL HAVE A MINIMUM SLOPE OF 10:1 FROM ALL DIRECTIONS
TOWARD OUTLET PIPE. IF BASIN IS USED AS A JUNCTION, SLOPE FLOW LINE(S) TD
OUTLET PIPE, AND PROVIDE A MINMUM SLOPE OF 10:1 TO FLOW LINE(S).
TYPE 7 DROP INLET TYPE 8 DROP INLET 8. STATION/OFFSET DISTANCE LISTED IN PLANS IS MEASURED TO THE CENTER OF GRATE.

NEVADA DEPARTMENT OF TRANSPORTATION

TABLE OF QUANTITES TABLE OF QUANTITIES
3 G [ TSR
% |A Bars|B Bars|C Bars[D Bars|E Bars|F Bursc GP Bars[H Bars[| Bars | J Bars | &% FEFi skt % [A Bars|B Bars[C Bars|D Bars|E Bors|F Bars|G Bars|H Bars]l Bars |J Bors| S e alekes] DROP |NLETS
P

18" | 8@3'-2" | 3@2'-3" | 3@4'-9" | 1@5'-0" | 206'-8" | 302'-3" | 201-10" | 2@1'-2" | 1@2'-4" | 302'-8" | 11 61 nz " o g g e g 3 -0 g g

30" | Be3'-2" | 3e3'-4" | 3@4'-9" | 1@5'-4" | 2@6'-B" | 303'-3" | 2€2'-8" | 207-9" | 1e1-10" | 303'-8" |1.34 | 67 nz " g o —gn —gn g 3 g _gi 0" a .
30" | 9@3'-2" | 3@3'-0" | 6@4'-g" | 187'-0" | 2€9'-8" | 563'-3" | 4€2'-8" | 4e1-9" | 28110 L2 _]159] 87 168

RCP RCP 22
18" | 8e3'-2" | 3e2'-4" | 3@5'-0" | 1@5'-0" | 2@6'-8" | 302'-6" | 2@1-10" | 2@1'-2" 62 "7 ] a
" = g O g g g g 4 —g" 18" | 9@3'-2" | 302'-0" | 685'-0" | 16'-6" | 2€9'-8" | 5@2'-6" 10" | 4e1-2" | 202'-1" a [1.35| 80 168 n P -

gg”‘ggggﬂ o g:g,guhgg‘ju se0-2 a5 ggg,gﬂ‘gs;bgu ;gﬁ,;“ \gg w = ggsuzu‘mw e zng‘rs”‘se Sl Mou‘ L ‘15& Signed Original On File [R-4.2.4 ©09)

30" |9e3'-2" | 3@3'-0" | 6@5'-0" | 1€7'-0" | 289'-8" | 5@3'-6" | 4@2'-8" | 481'-9" | 201'-8" 163] B9

168 |ADOP

CHIEF_HYDRAULICS ENGINEER 8/6! v 9/00




9¢-y

Station/Offset
Expums\on T

Joint
\

[—C

F Non-Skid Pattern on Frame & Cover

21
3

30

6-3"
2-9"
r-g
—>

23"

"
, o
Y
Extend Curb under Frame to Fit.
Expoms\on/
C Joint
2' Max
1'-6"Min. 6"
Gutter  Curb
Depress Depress
Expansion Joint Gutter Frame Gutter —Top of Curb
\ | —— N -
{ ﬂ TH ( ‘ - ‘ W LMFOW Line of Curb
- ©
©
[ \, ,\,J Expansion Joint
L
‘3”‘3”‘ P 3” 3”‘
! 21-gn !
/4" Max.
- Al
11/a" Min.
|
N ‘ ‘ \[777
,,,,,,,,, [
o ‘ on

SECTION B-B

WEDGE LOCK HOLD DOWN

Station/Offset

Elevation
Top Of Curb

on

%"

10"

o -

24T
2011/ YAl
e
/8"
A
T 2
* Cover Frame
1" Dia. Hole

GENERAL NOTES:
1.

2.
3.

4.

See Plan For Cross Drain
Size and Slope

FLOW

L
N

>Grou& Or Concrete 5 0\7
o

Grout

CONCRETE SHALL BE CLASS A OR AA.
FORMING OF THE BASE WILL NOT BE REQUIRED.

STATION/OFFSET DISTANCE LISTED IN PLANS
1S MEASURED TO CURB FLOW LINE.

T = WALL THICKNESS.

See Plans

8" Min.

T 2! T
RCP
&3” Min. 3" Min. J
3' Min.

SECTION A-A

TYPE 10 CASTINGS
FRAME [ COVER
90 Lbs.| 70 Lbs.

For Information Only

NEVADA DEPARTMENT OF TRANSPORTATION

DROP INLET
TYPE 10

Signed Original On File |R-4.2.5 (609!

CHIEF_HYDRAULICS ENGINEER [0 31/ 71 0" 1,01




3 6" L (Curb Opening Length) 6" 3 6", 1-6" 2! | o Minus 2'
Depress Gutter Transition Depress Gutter Transition Top of Grate
Area /2" @ Anchors See DetailE, i Elevation
For Spacing See Note 9.
Depress Gutter Pan Curb Support Spacing Protective Face Angle, See Detail £ o
Gutter v
Depression Depress Gutter See Note 7 Depress Gutter Pan /]Sv“ﬁ;n ) 5 ‘I
Depress Gutter ? 5 5
[ | | P ?T < e < g
I [ . o l & 1lINo. 5 Bars e 4" s )l
— i | Tlw [ = £
2|5 o I @ = =
sz el © - - g5 @
=|5 H D, o =
E|° See Note 2 _/ Ss - 2 +
< B
23 = = o -
e See Note 10 “E s
& g 2
-
10:1 R Flow |
777777777777 | — = —c
I Curb Supports |
I See Detai £ o
— [}
f—s|—————q— 6 CWP
I
! &%
R - See Note 2 Station/Offset | I
- 2'-1/" Min. 1 sl
Shage Flow Line 26" Wirmum
fo Outlet Shope Flow Line
SECTION A-A SECTION B-B o outet
o %ideBCuOb ?pem’ng
o Be Upstream
n 26" Minimum T of Grate” * OUANTIT IAES
o Sl e _ " 0" o
= e |28 |58 = 4 - Curb Opening %! " @ Anchors See Note 9
ELEVATION Clgz|E=|8° |g¢2 - z 36" x 3/ "
Yok |2a s |83 © B/8tective’ Face’ Angle
S| | fE |z (8¢S
3 e = 3
go
% 7 325 126 1.64 =N Bottom Nut Tight
2l o] 3 | s | 2o e On Last Threa
2 12' | 361 176 2.26 N
S| 2| s | 19 | 2.3 ©
S| o5t | 304 | 209 | 2.72 7§ Curb Support
& o] v 6" 24" Minimum Threaded on Top En
. !
* ASSUNED MINIMUM H 15" INLET PIPE SECTION C=C T
6" L (Curb Opening Length) & 4
A /2§ pnchors See Detai £, GENERAL NOTES: DETAIL
For Spacing See Note 9. —C 1. ALL CONCRETE SHALL BE CLASS AA OR A. For Rebar installation
Station/Offset See Section C-C
2. REINFORCING STEEL SHALL BE ND. 4 BARS,EXCEPT AS NOTED, WITH MAXIMUM SPACE AT
77777777777777777 Begin 24" Min. Gutter— 12" CENTERS, WIRED TIGHTLY AT ALL INTERSECTIONS. AND EMBEDDED AT LEAST 10"
End 24" Min. Gutter Curb Supports Back of Curb CLEAR OF CONCRETE SURFACE, EXCEPT AS NOTED. .
See DetallE | See Note 2 ac ur " e
EXPOSED EDGES OF CONCRETE SHALL BE CHAMFERED 1”. D, for CWP
Back of Curb
— i 4. FOR GRATE AND FRAME DETAIL. SEE SHEET R-4.2.3. D, + 6" for RCP 42" or Less
5. FOR VALUES DF “H” AND “L” SEE PLANS. D, +2 1, for RCP 48" or More
F--- 6. H” IS THE DIFFERENCE IN ELEVATION BETWEEN THE OUT PIPE FLOW LINE AND THE J
NORMAL GUTTER GRADE LINE AT THE CURB FACE. e o
4 gro(eDctév‘e‘ EFuce Angle 1 for
E [ ee Detai 7. CURB OPENINGS LONGER THAN 7' SHALL HAVE ONE CURB SUPPORT FOR EACH 7' P y
{ INCREMENT OR FRACTION THEREOF, EVENLY SPACED. Dy + 8% for RCP 24" or Less
. 8. PIPECS) CAN BE PLACED IN ANY WALL. Di+ 2t for ROP 507 or More
T 9. ANGLE ANCHORS SHALL BE EMBEDDED MIDPOINT IN EACH ENDWALL. EVENLY SPACED, NEVADA DEPARTMENT OF TRANSPORTATION
AND NAXIMUM SPACING OF 5.
: 10. FOR DROP INLET CONFIGURATIONS WITH 2 PIPES-INFLOW PIPE INVERT ELEVATION
3 SHALL BE = 0.1 ABOVE OUTFLOW PIPE INVERT ELEVATIONS. DROP INLET
| Depress Gutter Transition Area TYPE 11
Depress Gutter Transition Area 11, CATCH BASIN FLODRS SHALL HAVE A MINIMUM SLOPE OF 10:1FROM ALL DIRECTIONS
TONARD DUTLET PIPE. IF BASIN IS USED AS A JUNCTION, SHAPE FLOW LINE(S) 10
PLAN OUTLET PIPE, AND PROVIDE A MINIMUM SLOPE OF 10:1 TO FLOW LINE(S).
J - — - -
3 A 12, STATION/OFFSET DISTANCE LISTED IN PLANS IS MEASURED TO THE FACE OF CURS Signed Original On File LEO:'Z'G ICILY
AT THE GUTTER FLOW LINE. CHIEF_HYDRAULICS ENGINEER | 5/85| 6/04/
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3" or 6" Grade Ring as Required
To Meet Street Elevation

48" to 24" Eccentric
RCP Tapered Section

48" RCP Sections
1,2',3"0r 4'Lengths
As Required

Manhole Step

Manhole Lid
24'"Dia. See Frame & Cover Detail
Street Elev.
ol
"
<+ ///ﬁi
2
=2
o
@
"’ \\\\k,

o~

Concrete Mortar Joint

% See Note 3

| Shape Flow Line
To Outlet

* T+BLJ

D=4' For 15" to 24" RCP

SECTION A-A

TYPE 1 MANHOLE
ECCENTRIC

Manhole Lid
Street Elev. Manhole Lid
See Frame & Cover Detail
3" or 8" Grade Ring Street Elev.

As Required to Mest
Street Elevation

Manhale Lid

See Frame & Cover Detail
! Street Elev.

3" or 6" Grade Ring

As Required to Meet
Street Elevation

TB”Precost Lid

24" Dia,

24" Dia.,

36"

48" to 24"

24" Dia,

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

48" to 24"

Concentric RCP
Tapered Section

—(B”Precust Lid

48" Dia.

D

»

*44

L 70 |1

SECTION B-B SECTION C-C SECTION D-D

TYPE I & 2 MANHOLE
MODIF IED

For Use_in Minimum Cover Situation Where
Tapered Section WillNot Fit.

TYPE 2 MANHOLE
CONCENTRIC

TYPE 1 MANHOLE
CONCENTRIC

For Dimensions Not Shown See Type 1Manhole Eccentric.

For Dimensions Not Shown See Type 2 Manhole Eccentric.

GENERAL NOTES:

1. FOR CAST IN PLACE CONCRETE BASE ALL REINFORCING STEEL TO BE NO. 4 BARS AT 18" CENTERS TIGHTLY WOUND
AT ALL INTERSECTIONS AND EMBEDDED IN CONCRETE AT LEAST 2" AND BAR ENDS MUST CLEAR CONCRETE SURFACES

BY 115",
2. ALL CONCRETE SHALL BE CLASS A OR AA.

3. MANHOLE WITH MORE THAN ONE PIPE-INFLOW PIPE INVERT ELEVATIONS SHALL BE > 0.1’ ABOVE OUTFLOW PIPE

ELEVATION.

4. FOR VALUES OF “H” SEE PLANS. “H” IS THE DIFFERENCE I[N ELEVATION BETWEEN THE OUTFLOW 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. AND STEPS SHALL CONFORM TO

AASHTO M 199 (ASTM C-478).

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

TOWARD FLOW LINE.
9. T = PIPE WALL THICKNESS.

} Flow

PLAN
Manhole Lid, See Frame & Cover Detal

Street Flev.

3" or 6" Grade Ring

as Required to Meet
Street Elevation

36"

24" Dia,,

48" to 24" Eccentric RCP
Tapered Section

F8 Precost Lig

48" Dia. I~

See Note 4 |

|12

L

/— Manhole

Sections
723 'or 4
Lengths, os
Required

UIN W
UIN

Step

‘T+6”

See Note SJ

D T+6"

{
D=6'For 30" to 48" RCP LShope Flow Line

To Outlet

SECTION E-E

TYPE 2 MANHOLE
ECCENTRIC

NEVADA DEPARTMENT OF TRANSPORTATION

TYPE 1 & 2
AND TYPE 1 & 2 MODIFIED
MANHOLES

Signed Original On File [R-4.3.1 (609))
CHEEF_HYDRAULICS ENGINEER [0 30,88 " > >"1/05)|
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B =

Varies

Frame & Cover
Street Grade

Varies

Cement Mortar
for Joints

Manhole Step —m] iy

/ 3" or 6" Grade Rings GENERAL NOTES:
(One or More as Required)
1y Grout Joints to Suit Grade 1. ALL CONCRETE SHALL BE CLASS A OR CLASS AA.

| " . 2. MANHOLES WITH MORE THAN ONE PIPE: THE INFLOW PIPE INVERT ELEVATIONS SHALL

48" to 24" (x3") Eccentric RCP -

Tapered Section (may rotate BE GREATER THAN OR EQUAL TO 0.1’ ABOVE THE OUTFLOW PIPE INVERT ELEVATION.

for step placement) 3. FOR VALUES OF “H”. SEE PLANS. “H” [S THE DIFFERENCE IN ELEVATION BETWEEN THE
OUTFLOW PIPE INVERT ELEVATION AND THE TOP OF MANHOLE ELEVATION AT STREET GRADE.

48" RCP Section

(Lengths as Required) 4. PRECAST CONCRETE PIPE SECTIONS, TAPERED SECTIONS, LIDS., GRADE RINGS, AND STEPS
SHALL CONFORM TO AASHTO M 199 (ASTM C-478).

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

For Top Slab Reinforcing 5.

See Detail B
6. SHAPE FLOWLINE IN MANHOLE TO OUTLET PIPE., AND PROVIDE A 10:1 MINIMUM SLOPE FROM

Const Jt. ALL DIRECTIONS TOWARD FLOW LINE.

&

H
Distance from Top of Manhole Cover
to Flow Line Elev. Out See Note 3

P

EJ’E

\: >~ No. 4 Bars
[ @ 18" Ctrs

24" to 72" RCP

No. 6 Bars

k /@ 6" Ctrs

24" Min-72" Max. RCP

B —

|12 48" Min or 18" NO. 6 B: e 6"
d . ars

OD of Outlet RCP

No. 9 Bars
As Shown
PLAN SECTION  A-A
For Variable Height Situations 3" or B" Grade Rings
(One or More as Required)
Grout Joints to Suit Grade L o0 i
Street N o
Grade For Top Slab Reinforcing o
See Detail B o
2 48" or 24" 5
5T z
352 S
Street Grade Lz =
For Top Slab Reinforcing A - _ elo
ee Detall B E—— 5 250
H £e7
o2 Const. Jt. 883
Const. Jt N No. 4 Bars 0= Sox
-t k @ 18" Ctrs. Sy LR H No. 9 Bars
= 220
4 Min. / o Min By 5%
e - =
o +] 1 ks DETAL B
3 RO IO as Top Slab Reinforcing
: 1 - S8 No. & Bars © 6" Crs.
B n]
I co
I c
| o5 SECTION A-A
Flow ' Flow = For Minimum Height Situation
- T P go
I I Sk Note: Hydraulic Engineer WillLook at Other
c i BN ! ] Options for Extreme Minimum Cover Situations.
= 2" Min— | s
- ] Elev. In
o == -
e
d NEVADA DEPARTMENT OF TRANSPORTATION
No. 6 Bars @ 6" Ctr.
6| fiz" 48" Min. or i2"| | 6"
OD of OptionalRCP
+1-6" Min.
TYPE 4 MANHOLE

Signed Original On File [R-4.3.2 (609)

CHEF_HYDRAULICS ENGINEER [0 Go/88l = > "6/04
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No. 4 Bars (8 @ 4" Long)

Min. 12" QOverlap
4 Lines on Top of Concrete Collar
Scored !/," Deep. Two Parallel and
Two Perpendicular to Centerline of
Roadway

Edge of Concrete Collar
/4" Radius All Around
(See Note 8)

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

CONCRETE COLLAR PLAN

See Note 10

R %6 "
Pick Hole

&

I/4" Radius All Around

Min. 2"

Varies

GENERAL NOTES:

1.

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 M18 WHEEL LOADS. EQUIVALENT
MANHOLE FRAMES & COVERS OTHER THAN SHOWN MAY BE USED UPON APPROVAL
BY THE ENGINEER.

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.

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

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

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

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

CONCRETE SHALL BE CLASS A OR AA.

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

COMMERCTIAL PREFABRICATED GRADE RINGS FOR MANHOLES SHALL CONFORM
TO AASHTO M 199 (ASTM C-478).

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

Edge of Concrete Collar

12" Min.

Place Collar /4" Below
Finished Roadway Surface

Finished Roadway Surface\
L

f
T
ﬁ & Min. 3" Clearance When Collar +
Is In Contact With Dirt & Min.

2" Clearance When Collar Is In {
. Contact With Manhole Structure
24" Min.

‘ ! f
Grade Ring(s) As Required Min. 9" or to Top of Structure
SECTION B-B
TRAFFIC-STRENGTH SECTION A-—A NEVADA DEPARTMENT OF TRANSPORTATION

MANHOLE FRAME & COVER

See Note

10

No. 4 Bars

MANHOLE COVER. FRAME,
& CONCRETE COLLAR

Signed Original On File |R-4.3.3 (609)]
CHEEF_HYDRAULICS ENGINEER > =g /g0 - >0~ 1/01]




LY -y

*175"R
SECTION

N
X
TYPE A

(0.0108 cu. yds. per ft.)

* Omit Rounding When Curbs Are Back To Back

SECTION
TYPE B

(0.0185 cu. yds. per ft.)

(Epoxy Curb To Plantmix Surface)

Note: Epoxy Cement May Be Omitted When Instal lation Is Temporary.

*% P.C.C. or Dense Graded

GLUE DOWN CURBS

19"

SECTION
TYPE 2

(0.02315 cu. yd. per f+.) (0.0

CURB

** P.C.C. or Dense Graded

SECTION
TYPE 3

2894 cu. yd. per ft.)

* Omit Rounding When Curbs Are Back To Back.

2 _g"
20"

15'R

2

SECTION
TYPE 1

(0.05478 cu. yd. per ft.)

I

3R bel

On Adjacent Roadbed.

" SECTION
o TYPE 6

(0.06599 cu. yd per ft.)

SECTION
TYPE 8

(0.04747 cu. yd. per ff.)

1 -g"

175'R \W‘

1R

SECTIDN
TYPE 4

(0.03627 cu. yd. per ft.)

When Positioned On Low Side Of Roadbed
J:Dﬂverww'se Gutter Cross Slope To Match That
d

GENERAL NOTES:

SECTION
TYPE 5

(0.04552 cu. yd. per ft.)

g

SECTION
TYPE 7

(0.0613 cu. yd. per ft.)

0]

®
®
@

CURB AND GUTTER

THIS LINE SHOULD BE USED TO DIMENSION OFFSETS.
WHEN DISTANCE BETWEEN BACK OF CURB ON I[SLANDS

1S 4 FEET OR LESS, USE 4” CLASS A OR AA CONCRETE
(ISLAND PAVING) AND 2” OF GRAVEL BASE.

CONCRETE SHALL BE CLASS A OR AA.

ALL CONCRETE UNIT VOLUME FOR INFORMATION ONLY.

SECTION 2/
TYPE 2

(0.07407 cu. yd. per Ft.)

VALLEY GUTTER

SECTION Lw‘/z”

TYPE 1

(0.0556 cu. yd. per ft.)

All Edges Rounded !/ Radius

17" Expansion Joint

ELEVATION

TYPICAL EXPANSION JOINT DETAIL

NEVADA DEPARTMENT OF TRANSPORTATION

CURB & GUTTERS

TYPICAL TRANSITION FROM
ROLLED CURB TO VERTICAL FACE

Signed Original On File [R-5.1.1 (502,613
CHEF_HYDRAULICS ENGINEER 00 /g0l > Yp/
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See Note 1

NARROW SIDEWALKS
CURB RAMP
TYPE A

Concrete SIdewa\k@\/uHes Curb & Gutter

_—See Note 11
. 50 /

/ See Note 4

ke

\ 4" Aggregate Base -
6"
6" Min Aggregate Base
SECTION C-C
4' Min., UAY
(I
K ey
2 [Ressd
feesd
- 01 &
— "A" and "B" Lengths; Gutter Flowline
6* See Table 1-10. See Note M
re}
4 |
Min.

Back of Sidewalk

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

WIDE SIDEWALKS
CURB RAMP
TYPE B

Gutter Flowline

Concrete Sidewalk Varies

4'" Aggregate Base

7'-7" Min.
2' Curb & Gutte
= | 0'-0" Min
50it—=— 2
72:70( Flattero
T

Detectable Warnings
6'" Min Aggregate Bas

SECTION A-A

Concrete Sidewalk ® Varies Curb &

.

See Note 11

/‘//See Note 4

e

Gutter

2
7'-7" Min.

4'Min. _, )

L

i

10:1

S50:——
12

4" Aggregate Base &
Detectable Warnings
6'" Min Aggregate Base

SECTION B-B
TABLE 1-10

GRADE % “A" "g”

“B” T0 "A" MIN. MIN.
-6 10 -5.0] 4'-0" 12/-6"

-5 70 -4.01 4"-0 10’ -0
-4 70 -3.01 40" 86"

-3 70 -2.01 4'-0 76
-2 70 -1.01 4’6" 6'-6"
-1 10 1 5/-6" 56"
1.01 10 2 6’6" 46"
2.01 T0 3 76" 4'—Q"
3.01 10 4 8'-6" 4'-0"
4.01 T0 5 10'-0" 4’0"
5.01 T0 6 126" 4’0"

MID BLOCK CURB RAMP
TYPE B

See Note 11
See

‘/ Note 4

Obstruction

Overhead
Obstruction

AN
Lateral X
Obstruction Lateral Obstruction
) , "
K Edge of Sidewalk ~ \in.
© .
4" Min.
Edge of Sidewalk L C&G
4" Min. cac T
4" Aggregate Base

T

4" Aggregate Base

(SECTION)

TYPICAL SIDEWALK vs OBSTRUCTION
CLEARANCE DETAIL

(See Note 13 - Protruding Objects)

LEGEND

®

SIDEWALK, 5’ NORMAL, SEE NOTE 9

DETECTABLE WARNINGS

GENERAL NOTES:

SEE STRUCTURE LIST AND PLAN SHEETS FOR@.

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.

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

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

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

ALL RAMPS SHALL BE 12:1 OR FLATTER.

ALL SLOPE RATES ARE RELATIVE TO LEVEL.

IF THERE ARE R/W RESTRICTIONS, SIDEWALK WIDTHS CAN BE REDUCED
TO 4’ WITH PRIOR APPROVAL FROM ASSISTANT CHIEF ROAD DESIGN

ENGINEER. IN THIS INSTANCE A 5'x 5’ PASSING ZONE [S REQUIRED
EVERY 200° PER ADAAG 4.3.4.

. CONCRETE SHALL BE CLASS A OR AA.

. RAISE GUTTER FLOWLINE 2" MAX.., WHEN REQUIRED TOD PREVENT

PONDING AT THE RAMP AND MAINTAIN POSITIVE DRAINAGE.

. DETECTABLE WARNINGS SHALL BE INSTALLED PER MANUFACTURERS

GUIDELINES AND CONFORM TO ADAAG (4.29.2) “CONTRAST.”

. PROTRUDING OBJECTS MOUNTED ON WALLS OR POSTS THAT HAVE LEADING

EDGES 27" ABOVE THE SIDEWALK AND BELOW THE STANDARD HEAD ROOM
CLEARANCE OF 80" WILL BE LIMITED TO A 4" PROTRUSION.

NEVADA DEPARTMENT OF TRANSPORTATION

SIDEWALKS, CURB RAMPS,
(NEW CONSTRUCTION)

Signed Original On File | R-5.2.1

(613)
CHEF_ROAD DESIGN ENGR. [0 %7 /96[V 2% /07
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Existing Sidewalk A

—
Existing C&G TABLE 1-12 o I no!
GRADE % ¥ Existing
WSHROE T,

B Sidewalk |
TO A" MIN. MIN. \/’\ /” |
> ~4.00 4% -6 15" - 0" Al+ 1: Back Curb Outside SEE TABLE 1-12 /
_ _ ;o ;o A : " g /
CURB RAMP L IR0t IS A Ramp — No R/W Restrictions FOR "A and "B LENGTHS / I
-3 70 -2.01| 5" -0 9 -6 . .
TYPE C Alt 2: Back Curb Inside
B -2 70 -1.01 5" - 8" 8" -0 Ramp — If R/W Restrictions
B -1 701 7 - 0" 7 -0 Alt 3: No Back Curb
1.01 70 2 8 - 0" 5 -86"
Alt 1 Back Curb 2.01 T0 3 9’ -6"l 5" -0
Alt 2 Back Curb 3.01 70 4 L L Alt 1 Back Curb
>4.00 15" -0 4 -6
Alt 2 Back Curb
C A
B Existing Sidewalk

Back of Curb Line _ 3( -
194 or @ ] ~——-=Gutter Line

Flatter | @ ! Varies _, ) @
‘ (ALT 3> NO BACK CURB Gutter Pan ‘ No Lip
! See Note 4
-— 2
q

0.G. Flush ==== - CURB RAMP
/ See Note 5 - - - /\\Gutter Line TYPE D
Saw Cut (See Note 11

21

Gutter Line

See Note 11 <

G

i* 50:1—a—

4

4" Aggregate Base
Varies @ g ggreg D ‘
(Al 3) e etectable Warnings

4" Conc. Varies ¥ 6" Min Aggregate Base GENERAL NOTES:
ool o SECTION C-C WITHOUT BACK CURB

1. IF RIGHT-OF-WAY [S AVAILABLE. USE TYPE A CURB RAMP.
Pt J 2. SEE STRUCTURE LIST AND PLAN SHEETS FOR @.”A” AND “B".

4 A te B j Back of Curb Line 3. gﬁégIS%%POBRSEX%?EGA%%%ES SHALL NOT BE LOCATED IN AREA AT THE BASE OF THE
ggregate ase i
QH&@‘ = A_Min. Ramp - 4. TRANSITIONS FROM RAMPS TO GUTTERS OR ROADWAY SURFACE SHALL BE FLUSH AND FREE
SECTION B-B No R/W Restrictions (At 1) —‘G OF AB ZHAN
e

L~

. ABRUPT ANGES. GRINDING SHALL BE 6” MINIMUM PERPENDICULAR TO FLOW LINE
utter Line FOR RETROFIT.

5" 3'-6" Min. Ramp Varies 5. PLANTMIX BITUMINOUS OPEN-GRADED SURFACE SHALL BE FLUSH WITH THE EDGE OF THE
— ; GUTTER PAN IN THE AREA OF THE CURB RAMP. GRINDING WIDTH 8” MINIMUM. OR 12:1
If R/W Restrictions (Alt 2) Gutter Pan| ggeL,‘ﬁote 4 PLANTMIX BITUMINGUS SURFACE MINIMUM. FOR RETROFIT.
_—2

06 Flush 6. ROUGH BROOM TEXTURE ON CURB RAMPS AND WINGS. TEXTURE SHALL PROVIDE A VISUAL
L 5* 50:1—a—

4 Min. ® 4 0Min. ©

If R/W Restrictions (Alt 2)  No R/W Restrictions (Alt 1)

Curb
Q" Min
6' Max

CONTRAST TO THE SIDEWALK.
See Note 5
7. ALL RAMPS SHALL BE 12:1 OR FLATTER. 15’ MAXIMUM LENGTH.
Saw Cut 8. ALL SLOPE RATES ARE RELATIVE TO LEVEL.

o
: 4" Conc. Sidewalk 4
onc. idewa Lo

Varies
5" 4" Aggregate Base Detectable Warnings

6"
Back Curb Varies

~

9. IF THERE ARE R/W RESTRICTIONS. SIDEWALK WIDTHS CAN BE REDUCED TO 4’ WITH
PRIOR APPROVAL FROM ASSISTANT CHIEF ROAD DESIGN ENGINEER. IN THIS INSTANCE
A 57x 5' PASSING ZDNE IS REQUIRED EVERY 200’ PER ADAAG 4.3.4.

6" Min Aggregate Base 10. CONCRETE SHALL BE CLASS A OR AA.

4_“_7 j SECTION C-C WITH BACK CURB 11. ADJUST FLOWLINE WHEN REQUIRED TO PREVENT PONDING AT THE RAMP AND MAINTAIN
&

POSITIVE DRAINAGE.

12. DETECTABLE WARNING SHALL BE INSTALLED PER MANUFACTURERS GUIDELINES AND
SECTION B-B WITH BACK CURB 7

CONFORM TO ADAAG (4.29.2) "CONTRAS

1 50:1——

4" Aggregate Base

13. NO DIRECT PAYMENT FOR NEAT LINE SAW CUT. AN ADDITIONAL 1’ OF PAVEMENT MAY
Alt. 1 Back Curb oA e o BE REQUIRED. IF ELECTING TO REMOVE AN ADDITIONAL 1° MATCH EXISTING
4 4 Alt. 2 Back Curb A . 5'Min. | B | STRUCTURAL SECTION WITH PATCH: NO ADJUSTMENT TO THE PLAN QUANTITIES FOR
| A Min._Varies in_, "B ! ‘

Existing REMOVAL AND PATCHING.
. . Alt. 1 Back Curb, Sidewalk
Existing 4" Conc. Sidewalk Alt. 2 Back Curb, Alt. 3
Sidewalk ___\_| 72 |
oy 121~ a0

.
Existing " : ‘ ‘
Sidewalk 4" Conc. Sidewalk }»

4" Aggregate Base

NEVADA DEPARTMENT OF TRANSPORTATION

LEGEND:

(S) SIDEWALK, 5'NORMAL, SEE NOTE 9 SIDEWALKS, CURB RAMPS,
% FROM 0" AT ©7T0 6" AT ® (EXISTING SIDEWALKS)

« V727227777777 2.

Detectable Warnings

4" Aggregate Base

SECTION A-A SECTION D-D

O
sgaes

$3333 DETECTABLE WARNINGS Signed Original On File | R-5.2.2 613)
CHEF_ROAD DESIGN ENGR. [0 /9[>0y /g
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Slope Passage Way to Drain 27 Max.

<16'

<16’
)/

Varies(4' Min.)
N = \
.
.

PLAN

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

Varies(4' Min.)

Roadway
Surface

Roadway
Top of Curb \\ Surface
! [l [T 1\
Y,
41 4
ELEVATION ELEVATION
Type A-At Mid Block Type B-At Nose

2' Min. B
Top of Curb

See Note 3
Roadway

Surface
40
W' Detectable Warning See Note 8
SECTION A-A
2" Plantmix Bituminous Surface
w/Seal Coat (Plantmix Misc. Area)
|
VA
Aggregate Base ) 6' (Conc. Ramp) 12:1 or Flatter n
o 5"

10:1 or Flatter Slope
See Note 3
. Roadway Surface

|_4'Min. Level

(Island Paving)
|
/ '
Aggregate Base

TYPICAL ISLAND PAVING DETAILS

Y‘P‘ Class A or AA Concrete

4" Aggregate Base

Detectable Warnings See Note 8!

SECTION B-B

LEGEND:

i B ¢

12:1 or Flatter

‘ 4" Min. I’»B

Level
12:1 or Flatter

L-—c L“B
NI

216"

Curb —=f

] I
' ELEVATION
TYPE C

OPTION TO USE TYPE B

216 ‘

4' Min. 12:1 or

‘1211 or

Flatter Flatter

See Note 3

Roadway
Surfacé

See Note 3

SECTION C-C

GENERAL NOTES:

1. ALL CURB RAMPS SHALL BE 12:1 OR 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 [SLAND.

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 ADAAG 4.29.2 “CONTRAST”.

NEVADA DEPARTMENT OF TRANSPORTATION

MEDIAN ISLANDS
CURB RAMPS, AND
ISLAND PAVING

DETECTABLE WARNINGS

Signed Original On File |R-5.2.3 (613)
CHEF_ROAD DESIGN ENGR. [0 /96" "> 8/04
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Island

]

/”/\’

27 ST N imits of Removal _
Z

Glue Down Curb

Roadway Surfcce\ Roadway Surface\

NEW ISLAND EXISTING ISLAND

Roadway
Surface

SV % % % % % % % Y aY aY N N Y VY e Y% Y% % %
ST
R RRIIIIRILL KK
X HHHHLRRRRRRXRKS

XXX,

LEGEND:
SECTION A-A
REMOVAL IN EXISTING ISLAND

DETECTABLE WARNINGS

GENERAL NOTES:

. S s : . S S
6'-0" (Conc. Ramp) 12:1 or Flatter 1 QE\E ggﬁ?ﬁ?@gﬁm Eé\\?\ELBE 12:1 OR FLATTER ALL SLOPE RATE

o o )
107 or Flatter Slope 2. GRATING., MANHOLES. VALVE COVERS OR SIMILAR APPURTENANCES
See Note 3 SHALL NOT BE LOCATED IN AREA AT THE BASE OF THE CURB RAMP

i Roadway Surface OR LANDING AREA.

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

" Aggregate Base
4.  PLANTMIX BITUMINGOUS OPEN-GRADED SURFACE SHALL BE FLUSH WITH

Detectable Warnings See Note 8. + THE EDGE OF THE GUTTER PAN IN THE AREA OF THE CURB RAMP.
5. ROUGH BROOM TEXTURE ON CURB RAMPS AND WINGS. TEXTURE SHALL
SECT'ON A_A 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 WARNINGS SHALL BE INSTALLED PER MANUFACTURERS
GUIDELINES AND CONFORM TO ADAAG 4.29.2 “CONTRAST”.

I Varies 4' Ramp . Varies |

|
I !
12:1 Or Flatter
Y4

10:1 Slope Or Flatter 10:1 Slope Or Flatter
! |

Roadway
Surfacé

NEVADA DEPARTMENT OF TRANSPORTATION
Glue Down Curb

ISLAND CURB RAMPS

Detectable Warnings-See Note 8

SECTION B-B

Signed Original On File |R-5.2‘4 (613)
CHIEF_ROAD DESIGN ENGR. IADOP 2/0;' 6/04]
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DIMENSION LIMITS  (SEE NOTE 6)
W= 12" MINMUM FOR ONE-WAY DRIVEWAYS D - THROAT DEPTH
24'MINIMUM FOR TWO-WAY DRIVEWAYS 25" MINIMUM l
40" MAXIMUM
35'MINIMUM FOR > 50 CARS/DAY - Uty E ¢ !
= 20'MINIMUM & 25' MAXIMUM 65' MINIMUM FOR > 150 CARS/DAY e % Ytiity Easemen Property Line
C- 7'MINIMUM, FACE TO FACE 100" MINIMUM FOR > 300 CARS/DAY| s
- I See Note 8
- 50' MINIMUM R2 = 25'MIN. i ///// —
I i 6' Min.
= 8'MINIMUM & 15" MAXIMUM [0
Ri- 25" MINIMUM "Utility Feature" RZn ‘
See Note J / / /%
|
DIMENSION LIMITS FOR Z % ‘

Gutterx SECURITY GATE L Z
7
%

Sidewalk CONTROLLED DRIVEWAY DETAIL |
See Note 6 Curb | /
/ AR1 F= ISLAND LENGTH
Curb 20" MINIMUM ° Gutter \
c
- €= 15' Min. JJ ‘ Sidewalk
- z W_| See Note 8 | W W - W -
o = g ‘ See Note 8- ] See Note 4
& 0
o : — &
/ | % Detail For Security Gate
é n See Note 5 /// Controlled Driveways
i A \ ///// LEGEND:
& T 2 ‘ W - Width of Driveway, 12' Minimum:
P Ela v Vs For 1-2 Car Garage; 16' Maximum
Utility & / y va ~ For 3+Car Garage, 28' Maximum.
See Note 3 ol // //
g E
[

GENERAL NOTES:
1. ALL RESIDENTIAL PROPERTIES MAY HAVE ONLY ONE CURB CUT EXCEPT CIRCULAR DRIVEWAYS AS SHOWN.

2.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

I
I
—_ =

R2
1

T
T
|
T

Throat De
]
N
B

f/k
N

[

‘ ‘ ‘ ‘ ‘ ‘ ‘ ELECTRICAL TRANSFER BOX. BLOCK WALL HIGHER THAN 2', OR THE CURB RETURN AT A STREET
w W | B C B INTERSECTION OR ALLEY.
f See Note 7 I ™ See Note 7 1 See Note 7 | !
4. COMMON DRIVEWAY CONSTRUCTION MAY BE PERMITTED AT ANY TWO RESIDENTIAL PROPERTIES OF 60'IN
Median 35' WIDTH OR LESS. THE WIDTH OF THE JOINT DRIVEWAY SHALL BE A MAXIMUM OF 24'. A JOINT DRIVEWAY
AGREEMENT SHALL BE REQUIRED.

100" Min.

GENERAL NOTES: 5. MULTI-FAMILY RESIDENTIAL AND ALL NON-RESIDENTIAL DRIVEWAYS SHALL CONFORM TO THE COMMERCIAL
—_— = DRIVEWAY STANDARDS.
1. TYPE C DRIVEWAYS SHALL BE CONSTRUCTED IN ACCORDANCE WITH SHEET R-5.3.3.
6. ALL DRIVEWAY LOCATIONS SHALL BE SUBJECT TO REVIEW AND APPROVAL BY THE ENGINEER.
2. THE TOTAL WIDTH OF DRIVEWAY CURB OPENINGS SHALL NOT EXCEED 657 OF FRONT FOOTAGE.
7.FOR CURB RAMPS AND DRIVEWAY APRON DETAIL, SEE SHEETS R-5.2.1TO R-5.2.2 & R-5.3.2.
3.NO DRIVEWAY SHALL BE LOCATED WITHIN 6'OF A LIGHT POLE, FIRE HYDRANT, MAIL BOX, ABOVE-GROUND ELECTRICAL
TRANSFER BOX, OR BLOCK WALL HIGHER THAN 2'. 8. DRIVEWAY SPACING, CLEARANCES, AND RETURN RADIISHALL BE IN ACCORDANCE WITH THE DEPARTMENT'S

ACCESS MANAGEMENT STANDARDS.
4. THE CENTERLINES OF DRIVEWAYS ON OPPOSITE SIDES OF THE STREET AT A MEDIAN OPENING SHOULD BE 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. NEVADA DEPARTMENT OF TRANSPORTATION

. HANDICAPPED ACCESSIBLE SIDEWALKS SHALL BE PROVIDED. SEE SHEETS R-5.2.1T0O R-5.2.2 & R-5.3.3.

o

DRIVEWAY GEOMETRICS
TYPE C AND TYPE R

@

. FOR ACTUAL DIMENSIONS SEE STRUCTURE LIST.

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

~

Si d Original On Fil -5.3.
TYPE C, COMMERCIAL, INDUSTRIAL, AND MULTI-FAMILY DRIVEWAY GEOMETRICS TYPE R, RESIDENTIAL DRIVEWAY GEOMETRICS 2o o= iﬁmsmmﬂ'/ o
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Varies, See Note 4

Retaining Curbs as Needed

Optional Pour For Retaining Curbs

— Varies, See Note 4

S~ 121 or Flatter

(Typ. Both Sides)

10:1 or Flatter
Warp Slopes
to

o Fit
(Typ. Both Sides)

(Both Sides) ‘ 1 v
_— 2" Expansion Joint
" Exponsion Jo A e 8
1/2" Expansion Joint — —1
HE | D
: i N
x © ﬁl
-0 b b — S Round Slightly — b o
=Tl S S n
2ES Y “l “l ? ~/ 8|8y
no L
< $ — x
Oy - d*g -
2 ~0
Curb & Gutter
Paid Separately | |
HAH ‘ "O“
I——A I——B o
See Note 7‘ See Note 7

w

J
See Table on Sheet R-5.3.1 for Min/Max W
See Structure List for ActualW

L=Pay Limit For Driveway

(Curb and Gutter paid separately)

Back Edge
Sidewalk
. ; 5' SiSdewaN\k tNo%mo\
op o ee Note
Sidewalk \ curb &
Gutter
6" Concrete —
Driveway  Lip

Beveled @ 1:1

Driveway /

4" Aggregate Base

6"
/2" Expansion Joint 6'" Min Aggregate Base
SECTION B-B
Type B (Used With Constrained R/W)
(CONCRETE)
Back Ed
S%cewo‘kge 5' Sidewalk Normal
See Note 5 Curb & _,
6" Concrete Gutter
Driveway T\ = Varies ‘ 3' Min. )
[
See Note 4% 10:1 Max.
| L

10:1 Max. ‘
ﬂ 50:1 —=—

4" Aggregate Base

/2" Expansion Joint

SECTION B-B
Type A (Preferred)

Driveway

5"

p
X Bev‘e\ed e 11

6" Min Aggregate
Base

(CONCRETE)

5' Sidewalk Normal
See Note 5

—— 4" Plantmix Bituminous Surface

Curb & _,

‘ 3' Min
5 10:1 Max

Gutter

1" Li

3" Aggregate Base
6

p
Beveled @ 111
|

6'" Min Aggregate Base

SECTION B-B

(BITUMINOUS SURFACE)

5' Sidewalk Normal

) See Note 5 Curb & _,
. Gutter |
50:1 :
. L
1041 Max \ Beveled @ 1:1

6'" Aggregate Base
6"

6" Min Aggregate Base

SECTION B-B

(AGGREGATE)

/2" Expansion Joint

5' Sidewalk Normal

. See Note 5 Curb &

‘ Original Ground Cutter
/ 50:1=—

= - RS

6" Min Aggregate Base —f——

SECTION A-A
(ORIGINAL GROUND)

5' Sidewalk Normal
. See Note 5
‘ 4" Concrete Sidewalk
/ 50:]=—

Curb & _,
Gutter ‘

\4“ Ag

greqate Base

g
6" Min Aggregate Base

SECTION A-A
(CONCRETE)

AllEdges Rounded /4" R.

TYPICAL EXPANSION JOINT DETAIL

(ELEVATION)

GENERAL NOTES:

1.

2.

ALL RAMPS SHALL BE 12:1 OR FLATTER.
CONCRETE DRIVEWAY CAN BE POURED MONOLITHICALLY WITH CURB
AND GUTTER.

ALL SLOPE RATES ARE RELATIVE TO LEVEL.

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

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.

CONCRETE SHALL BE CLASS A OR AA.

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
IADOP
CHIEF_ROAD DESIGN ENGR. |

(613)
Vi
7/96 12/04
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P.C. (See Note B)

\P.c. (See Note 6)

Gutter Line
B
Level
l——B Area NOTE

Back Side of Curb

DIMENSION LIMITS (SEE NOTE 7)

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

@z WIDTH OF SIDEWALK

@z WIDTH OF VALLEY GUTTER
(FROM EDGE OF GUTTER TO BACK OF
SIDEWALK)

R=25'Min.
Retaining Curb as Needed 35' Max.
(Can Be Placed Inside of Sidewalk

Only When Restricted by R/W)

Back of Sidewalk

Varies

or Driveway

Private Street

N

s E

Y

/ / ¥

© Public

S —

*4 Bars @ 18" 0.C.*

Each Way

/2" Expansion Joint at P.T.

Gutter Line

Top of

) Varies )

3ucl *K Gutter Line

/2" Expansion Joint %

8 LB“ Cl. \

/2" Expansion Joint % %

PLAN

=

Curb

\

o
i (\*
f

Varies

See Section B-B

Gutter Line

Top of

6" Aggregate Base

!
Level Area
/7 -
L /;;'Hﬂm

NOTE 8

12:1 or Flatter

/2" Expansion Joint
4" Aggregate Base

Detectable Warnings

See Note 1

SECTION A-A

Varies
.

Retaining Curb as Needed

B | (Can Be Placed Inside of Sidewalk

Curb

NOTE 8 Only When Restricted by R/W)

12:1 or Flatter

L
1 \

[

?

Varies

(See Section B-B)

6" Min:
6" Aggregate Base

SECTION A-A WITH

| ‘ |
W Level Area |
3 H![ =P VAN

/2" Expansion Joint
4" Aggregate Base

Detectable Warnings
See Note 10

RETAINING CURB

‘ \‘/2“ Expansion Joint at P.T.

Type E Curb Ramp ‘ © varies) ‘

d=0.01xG ‘

T rd

[See Note 1

6" Aggregate Base
SECTION B-B

GENERAL 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 POU
MONGCLITHIC TO A.C. LINE, IN WHICH CASE THE BARS SHALL BE
CONTINUQUS. IF OPTIONAL SECTIONAL POUR IS USED, EXPANSIO
JOINTS AND REBAR END CLEARANCE SHALL APPLY AS SHOWN.

CONCRETE SHALL BE CLASS A OR AA.

CURB RAMPS SHALL BE CONSTRUCTED
R-5.2.1, R-5.2.2, AND R-5.3.1.

IN ACCORDANCE WITH SHEETS

FOR GRADE CHANGES GREATER THAN 3%,
10" MUST BE USED.

VERTICAL CURVES OF AT

DRIVEWAY GEGOMETRICS 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
GUIDEL INES AND CONFORM TO ADAAG 4.29.2 "“CONTRAST”.

PR EN 1 S

\
Curb & Gutt
Street Z o aer
Cross Gutter When
Required For Drainage.
(For Detail, See Section B-B)

@ o
£ o8
2 23 + 3% Max.
S = I3 Grade Break
[} 0 z0 a (See Note 5)
ks ross 09 .
° S/Ope Lo Z/VON
& Typic
: @ (Varies)
(Based On Sidewalk,
Curb & Gutter Width)
TYPICAL CROSS SECTION
e¢
RED
N LEGEND:

* SEE NOTE 1

*% SEE NOTE 2
FOR OPTIONAL SECTIONAL POUR

DETECTABLE WARNINGS

LEAST

NEVADA DEPARTMENT OF TRANSPORTATION

MULTI-FAMILY,
COMMERCIAL & INDUSTRIAL
DRIVEWAY DETAILS

Signed Original On File [ R-5.3.3
CHEF_ROAD DESIGN ENGR. [0

613)
7708l 6 /04
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10! ) Shoulder __ Travellane \ TravellLane ) Shoulder ) 10" )
‘ ‘ ‘ Location Marker
Location Morker\i
6" Min. Granular Backfill,
A
Locate Detection Wire
- A in Upper Half of Trench’/”/’@
FREEWAY CROSSING DETAIL
¢
) 10’ _ Shoulder ) TravelLane ‘ TravellLane __ Shoulder _, 10 ) Conduit size Varies
‘ ‘ ‘ ‘ ‘ ‘ See Plans ]
. Location Marker
Location Marker O
e ——— ST A
/ J—
Line Of Stationin
p—— 9
FRONTAGE ROAD DETAIL -
‘ 10" . Shoulder i Travellane ‘ Shoulder ‘ 10! i
GENERAL NOTES: Location Marker
1. MINIMUM 3’ COVER OVER TOP OF CONDUIT AT SHOULDER LINE. Location Marker

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

STEEL FENCE POSTS.

3. LOCATION MARKER SHALL BE 2” PVC OR 5'

__ Sidewalk )

Shoulder

3

TravellLane Median ‘ Area

TravellLane

P ————

RAMP CROSSING DETAIL

. Shoulder 6"

Location Marker

\*

Location Marker

A !

CROSSROAD DETAIL

NEVADA DEPARTMENT OF TRANSPORTATION

CONDUIT INSTALLATION

FOR
FUTURE WATER LINES
Signed Original On File [R-5.4.1 (213)

CHEF_ROAD DESIGN ENGR. [~ 5,73 2/98|
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V6" @ Hole

Ya" x¥a" Flat Galv.
Stretcher Bar

SIZE OF POSTS—-STANDARD FENCING

Brace Clamp Y x 1" Galv.
CORNER. END & PULL LINE BRACES Brace Rail Iron Strap
FENCE ROUND MIN. WT. (LBS/L.F.) MIN. WT. ROUND MIN. WT. (LBS/L.F.) Hex Nut

HEIGHT | PIPE 0.D. [ CLASS 1] CLASS 2 | T-SECTION | (LBS/L.F.)|PIPE 0.D.[ L ASS 1 | CLASS 2 Washer

Ye" B Hole
¥8" Galv. Rod

DETAIL E DETAIL F DETAIL G

TRUSS TIGHTENER

Not Less Than 4

3'to 6’| 2.375" 3.65 2.64 _ 1.30 1.660" 2.27 1.45 Galv. Clamps Per Post

Galvanized Pipe or Alternate-

o o Cross Fence )
- - Cross Fence is Not
& 5' gteet\\(j(nes ; ~ to be Attached to
ost (T-Sec
J |1 i Galv. Pipe or Alternate
Brace Clam q
3 Bi Cl
5 < See Detail %" Galv. Rod J H - - I S;gc%etouﬂm
= £ &
o| 4| & SteelLine =
Pl L Posts (T-sec) I .
° 4 i "
N A TS 1f
~ T « Concrete T ~ X
o A Turnbuckl T o See Intermedia
~ umSuc S{)(‘Gruss ~ Braced Post For R/W Fence
ee Detal 2 Details Not Shown
T Brace Posts ot Intervals
Note: End Post B 1M Not Exceeding 500"
Bracing Similar © n-

. Turnbuckle or
INTERMEDIATE BRACED POST 1 Truss Tightener

TYPE A FENCE See Detail G N

2- ¥"x4" SteelDowels
A 16-6" At Each Joint n 156"
7

p /A [ W) N ’
i Timb M
/7Lme Post 4 L Line Post "\

Notch GCENERAL NOTES:

1. FENCE POSTS AND MATERIALS SHALL CONFORM TG THE REQUIREMENTS
Toe Nail Top & Sides DF STANDARD SPECIFICATIONS AND SUPPLEMENTS.
(20d Nails)

4
=
o
e

6'"'x8" Post 2. STANDARD FENCING SHALL CONSIST OF GALVANIZED BARBED WIRE.
Notch GALVANIZED WOVEN WIRE (FARM FENCE) OR A COMBINATION OF
6 & BOTH ON WOOD OR METAL POSTS OR COMBINATIONS OF POSTS.
Drop Post 1"

3. BARBED WIRE SHALL BE SPACED AS FOLLOWS:
4 WIRE — BOTTOM WIRE 15'/;" ABOVE GROUND. OTHER SPACING 11'%".
5 WIRE - BOTTOM WIRE 10" ABOVE GROUND: OTHER SPACING 10”.

6'"x 8" Pos

5 E t

< "
" - o 7
< éa\vq,q/?irgo'%isted N (4''+ Above Ground)

‘ Timber Brace Posts
. at Intervals Not I
Exceeding 660"

4. STANDARD FENCING WILL BE DESIGNATED BY TYPE, DESIGN OF
FABRIC. AND/OR NUMBER OF BARBED WIRES. THUS:

Twisted Wire
Stay Midway

Between Posts ~ 9
g

21"

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

No. 832
Design No. 939

v
No. 726

INTERMEDIATE BRACED POST Double Galv TYPE B—4B DESIGNATES WOOD POSTS. 4 BARBED WIRES.

[
[
S Wire (Twisted) G 42"
TYPE B FENCE ire {Iwiste age TYPE C-T66-4B DESIGNATES COMBINATION OF WODD AND METAL
No.8 Stapled on 4 POSTS, 26” WOVEN (FARM) WIRE. 4 BARBED WIRES.
3 Sides of Post

T I MBER CDRNER BRACE 6. MANUFACTURE STEEL LINE POSTS (T-SEC) TO TOLERANCES AND

I
2- ¥%"x4" Steel Dowels NOTE: Every Tenth Post - f Note: 1" Tolerance In Spacing Allowed WORKMANSHIP AS PROVIDED IN AASHTO M281.

At Each Joint ShallBe Timber ii ~ Above Bottom Space
1
]

| 3% 5. CONCRETE SHALL BE CLASS A OR AA.
3T

10' ) 7 10

6-6"

& of WOVEN WIRE FABRIC
jL{ }ﬁ = , (FARM FENCE)
| . ] = [
i.\‘ L j Y E.V 3 ** Equally Spoce; N ) S
& TT—steelLine f V. cage nos s B | [>-tine Post
& Posts (T-Sec) Calv. Wire Twisted A SteelLine —{ & FENCE DETAILS
A i e e TYPICAL DETAIL OF WOVEN WIRE

By e T anse o 8 BARBED WIRE FENCE APPLICABLE T T
Y ) v igne riginaln rie -6.1. A
6o ™"0/0

CHEF_ROAD DESIGN ENGR. [0 g/ /
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See Mortise Detail

e s 526" Min. Brace See Mortise Detail GENERAL NOTES:
-6" Min. Brace
- | :J—DGOd Ring=Shank Nail = 1. STRESS PANELS SHALL BE PLACED EVERY 1320° ON TANGENTS.
© I © ]
N —— ) / v ] 2. STRESS PANELS SHALL BE PLACED EVERY 660’ ON CURVES.

= 3 o 3. END PANELS SHALL BE USED WHEREVER A BREAK IN THE FENCE OCCURS (I.E. GATES., CATTLEGUARDS),
5 - o >g AND AT BEGINNING AND ENDING OF ALL CURVES.
B 3
s e = N o ] X \ N B 4. SEE TABLE A FOR WOOD POST SPACING ON CURVES.

- ' B i R
B : i(‘) <+ /E K\: D ;(; 5. BARBED WIRE SHALL BE USED FOR BOTTOM STRAND WHEN REQUIRED BY NEVADA DEPARTMENT OF
¥ - A © E WILDLIFE OR BUREAU OF LAND MANAGEMENT.

I v ZW%\ o \ ; fi 6. WIRES ARE TO BE TIED OFF AT STRETCH POINTS. WRAP AND SPLICE TO SELF WITH AT LEAST

L 1t 5 ) - - - o 4 TURNS AT OPPOSITE END OF PANELS.

: : : : ¢ See Mortise P o p [ [ & "

L L & Detail o 6'-6" Min. Brace> | | . 7. WOOD POSTS SHALL BE 6” NOMINAL DIAMETER.

[ [ !
Y NE i i N 8. ADD ADDITIONAL STRAND OF BARBED WIRE AND/OR ROCK DEADMAN (MINIMUM WEIGHT 50 LBS.) WHEN
v CEYME SPACE BETWEEN BOTTOM WIRE AND GROUND EXCEEDS 20”.
6' Min. 6'-6" Min.
! 8'-3" Max. ' 8'-3" Max. !

9. STEEL POST DEADMAN DRIVEN APPROXIMATELY 3’ INTO GROUND MAY BE USED IN LIEU OF ROCK

STRESS PANEL END PANEL 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" % - Pre Drill Holes

9-Ga. Smooth Galv. ware\L

**60d Ring-Shank Nail

5-g"

i

SteelLine Post 1 Twisted Wire Stay (36")
/ 2" Min.

o L AR IES i a
< E gggb\ﬁgfews\re U E MORT|SE DETA”_ TABLE A: WOOD POST SPACING ON CURVED FENCE LINES
%D‘FUESNCOEF LC\NUER\/(EFU RATIO (STEEL POST :WOOD POST)
LINE PANELS < 1,000 31

1,000 TO 2,500 |41
2,50070 5,000 |7+

5,000 TO 10,000 |NO WOOD POST NEEDED BETWEEN
STRESS PANELS AT 660
> 10,000 TREAT CURVE AS TANGENT

See Mortise Detail

® - Brace Wire

See Mortise Detail

/— See Mortise Detail

NEVADA DEPARTMENT OF TRANSPORTATION

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

CORNER PANEL Signed Original On File [R-6.1.2 (616,724))

CHEF_ROAD DESIGN ENGR. [0

3-POST

CORNER PANEL CORNER PANEL

T e Y|




G-

16'-6" Ctr. to Ctr. |

2 Strands Min. of
9 Gage Smooth Galv. Wire

B

&

Deadman, See Notes 5, 6

PANEL AT MINOR DEPRESSION

OR

INTERMITTENT STREAM

See Note 1

Toqn

SteelLine Post

T-Section Post

/ﬁFence Type as Specified

GENERAL NOTES:

1.

2.

HINGE POST SHALL BE 8'IN LENGTH AND SHALL BE BURIED 3'IN GROUND.

BARBED WIRE SHALL BE USED FOR BOTTOM STRAND WHEN REQUIRED BY NEVADA DEPARTMENT OF

WILDLIFE OR BUREAU OF LAND MANAGEMENT.

ROCK DEADMAN.

T-Section Post

3

=
See Note 2 |1

T-Se:

Staple Wires to Fence
on the Downstream Side

Wire Design & Spacing
Same as The Main Fence ]

See Note 2

|
[
v

ction Post

Additional Barbless Wire

as Required

2 Strands Min. of
9 Gage Galv. Wire

T-Section Post

=
=

Deadman, See Notes 5, 6

16'-6"

R —
[

L
3-9 Gage Smooth Wire Loops
[l

L)

END PANEL

I

Wood Stay
11/," Nominal Dia.

8'-3", See Note 7

‘ 16'-6" Center to Center Max.

or Bank to Bank Width T

c.c. Max.

MINOR DRAINAGE CROSSING

16'-6" Center to Center Max.

~.
8
— 8-z
. e /Stee\ Line Post I
Pt T~
« N — |
\4 \x\x\ )
— X\X\
x\x\ e
—
T—x—]
" [ H
Jy 2 M‘”'r 36"-Twisted Wire Stay
™ ¢/o 2 Strands Min. of
U 9 Gage Smooth Galv. Wire
Wire Design & Spacing ay “w
Same as The Main Fence o b
; i

Barbless Wire, See Note 2

MAJOR DRAINAGE CROSSING

Togn

. WIRES ARE TO BE TIED OFF AT STRETCH POINTS.
4 TURNS AT OPPOSITE END OF PANELS.

. ADD ADDITIONAL STRAND OF BARBED WIRE AND/OR A ROCK
WHEN SPACE BETWEEN BOTTOM WIRE AND GROUND EXCEEDS 2

. STEEL POST DEADMAN DRIVEN APPROXIMATELY 3’

. WOOD POSTS SHALL BE 6" NOMINAL DIAMETER.

. STEEL LINE POSTS AT 8'-3” SPACING TO MAINTAIN BOTTOM WIRE CLEARANCE.

WRAP AND SPLICE TD SELF WITH AT LEAST

DEADMAN (MINIMUM WEIGHT 50 LBS.)
0.

INTO GROUND MAY BE USED IN LIEU OF

Wood Stay
11/2" Nominal Dia.

See Note 1

*/
/‘//
" e
S ¥ .
- L
4 ‘/ e
1 ‘/ /‘
— e ‘/*
L e [ [ \ :
" ey 39 Gage Smooth W:ire: Loops L
" S L L

L END PANEL

NEVADA DEPARTMENT OF TRANSPORTATION

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

Signed Original On File [R-6.1.2.1  (616,724))
CHEF_ROAD DESIGN ENGR. [0 /96" "> & /04




See Note 3

tays
11/2" Nominal Dia.

Gate Latch

g(}cte Post

@

i ! Metal Strap o
o 3 9-Gauge Smooth Wire Loops L
CJ [
o
o END PANEL
END PANEL ¢
MISSOURI GATE
(See Note 3)
6" Nominal Dia. (Typ)
: v TR i : LS
I . L
i | i See Note 6 o i .
2 [ [ / [
END PANEL D D PANEL
L

+

METAL DRIVE GATE

L) 5+

A

See Plan

Wing

(See Note 3)

Wood Stays
(12" Dia.) J

1/2"x48" Wood Post
(Missouri Gate)

Gate Latch Assembly

6"x96'" Wood Post (End Panel)

Laog Bolt to Post
Gate Latch Assembly

Barbed Wire x

60d Nail—

Steel Strap

[ 5'x78" Wood Post
| — End Panel

KBmce W‘»,:\xBorb\ess Wire

=

T
&
h Lag Bolt To Post
S S— W/‘W

TYPICAL GATE LATCH

Gate Closing Device

Gate Post

GENERAL NOTES:

SPACING BETWEEN WIRES ON MISSOURI GATE SHALL
BE THE SAME AS WIRES ON ADJACENT FENCE.

N

GATE LATCH SHALL BE LAG BOLTED FIRMLY TO THE
GATE POST.

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 GATI

NEVADA DEPARTMENT OF TRANSPORTATION

7 For Details Not Shown
= See Manufacturers Plans i
b ¥ E IR - A

: : Vo X Metal Strap v L

LJ‘ . . See Note 5 L)‘ L)‘
o

END PANEL o END PANEL END PANEL

N CATTLE GUARD OR GATE

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

Signed Original On File |R-6.1.2.2 (616,724
CHEF_ROAD DESIGN ENGR. [0 “Jo/s Yos00




G-

| 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

&
o
o
@
- o
NP
873
58
[ (=
P ﬁ% Galv. Rod
Tle i ©
g ©
© B
T s
10" Min. For Chain Link Fence‘ ‘
12" Min. For Type A & C Fence | '
LEGEND:

—o

7/ -

R |

* - 3'For Fabric Over 60"

*% - Turnbuckle or Truss Tightener

See DetailB

6% 8"

6"x 8"x 8 [— Gate Opening

SINGLE

Metal Drive Gate Post Size
. Pipe 0.D. Pipe Min. Weight
Gate Opening Min. (in.) | Lbs. per Lin.Ft.
Single to 6’ or Double to 127 2.315 3.65
Single over 6’ to 13’ or Double over 12’ to 26’ 4.000 9.11
Single over 13’ fo 18’ 6.625 18.97

1 .

4 Hb e
7 22 AR
E‘? Wood Stays .
o~ 15" to 3" Dia, See Detail A
— MISSOURI GATE —
e
Gate Opening
Between Posts
Toe Nail Top & Sides (20d Nails) DE 7" Dia. Hole

DETAIL A

Height to Suit Fencing

eI e
WALK GATE

%' x 1" Galv.

Iron Strap
Hex Nut
& Wosher\
%" Dia. )
Galv. Rod 76" Dia. Hole

~

DETAIL B
TRUSS TIGHTENER

Gate Post

Gate Opening Between Posts
Id N )

See Detail of Single Gate
Gate Post /
|

i
Plunger Rod H

NOTE:

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

Post Type A Detail, See

2|
2"

12" Catch

DOUBLE

Gate Opening Between Posts

N

Plunger Rod

6'"x 8" Post

a7

e

GENERAL NOTES:

1. STANDARD GATES,
CONSTRUCTED AS SPECIFIED

2. BRACED POSTS AND BRACES SHALL CONFORM TO THE REQUIREMENTS
OF THE STANDARD SPECIFICATIONS.

3. LUMBER USED

4. CONCRETE SHALL BE CLASS A OR AA.

Post

Brace Clamp

{ \
w’g- Brace Rail

DETAIL C

= o ©
iﬁ:
ZNA 2\
METAL DRIVE GATE b
IN TIMBER FENCE

CHAIN LINK GATES,
IN THE STANDARD SPECIFICATIONS.

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

AND WALK GATES SHALL BE

NEVADA DEPARTMENT OF TRANSPORTATION

GATE AND
FENCE DETAILS

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

CHEF_ROAD DESIGN ENGR. |20 "“5/60] "> 1/08|




5-66" Length of Fencing Wire

| 8 | | 8 | Entwined in Direct Contact
— 2 off vertical " i . With Each Line Wire and Firmly
ertica h 1" Off Vertical } 4 Spaces © 15' Centers, See Note 2 ) e e e !
4" Brace Pin Top HorizontalBrace (4" Dia. x 8" 15 . Dropper 1" x 115" x 48"
[ | N . 3 Required Per 60' Span
Twitch Stick (1/2"x2"x24") From Line Post or Dropper In-Line Strainers See Detail B
See DetailC
9" Brace Pin ‘ H 9" Brace Pin
L E——. - = =
[ S T
n I g
5
: H T es
< 53
\‘ \‘ sy £8
5
H= — bt | 58
i
L1 ]
ST W AR RN
o I Double Wrap Brace Wire o ) o ) [N
| o See Note 9 i High Tensile Wire Line Post [
I L H 4" Dia x 6'-6" on 60" Centers [
= -ar- (NN
[ [ [ . -
Rise or Dip Post [
g 5 ¥ 8 WIRE FENCE DETAL 25 B Bt 1o center Spocis U
as Needed Driven 48", See Note 4
L U o \__Ground Rod
- See Note 6
End Post Brace Post Brace Post
6 Dias &) (5" Dia.x 8 (4" Dia.x 89

DOUBLE BRACE END ASSEMBLY

NOTE: Farm Gate 12'or Less May Be Installed

on Post After Final Wire Tensioning.

CONSTRUCTION NOTES:

2

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

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.

PLACEMENT OF IN-LINE STRAINERS SHALL BE AS CLDSE 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': 1-30
DEGREE CORNER: 3000’: 2-90 DEGREE CORNERS: 2000’: 3-90 DEGREE CORNERS: 1500': 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.

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

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

DETAIL C

IN-LINE WIRE STRAINERS & TENSION INDICATOR SPRING

DOUBLE BRACE CORNER ASSEMBLY
(FOR DETAILS-SEE ABOVE)

PLAN

ALTERNATE FOUR POST
CORNER ASSEMBLY

PLAN

SPECIFICATION NOTES:

bropper Clip A ALL WOOD POSTS AND DROPPERS SHALL BE PRESSURE

5. EXCEPT FOR FASTENING LINE WIRE. WHICH HAS BEEN STRUNG AROUND THE OUTSIDES OF WOOD TREATED [N ACCORDANCE WITH AASHTO DESIGNATION

POSTS IN CORNERS AND CURVES. FENCE STAPLES SHOULD NOT BE DRIVEN VERTICALLY INTO OR EQUIVALENT STATE SPECIFICATION.

WOOD POSTS. ROTATING STAPLES SLIGHTLY AWAY FROM SLASH CUT POINTS WILL PROVIDE

IMPROVEMENT IN RESISTANCE TO PULLOUT. B ALL FENCE WIRE, END AND CORNER BRACE ASSEMBLY
3(”29‘/’ C oy oagn WIRE SHALL CONSIST OF HIGH TENSILE FENCE WIRE

GROUND RODS OF GALVANIZED STEEL ( S54'x8'), SHALL BE PLACED EVERY 150’ [N DRY SOILS., x 15" x 1217, GAGE. WITH A MINIMUM OF 200,000 LB/IN

OR EVERY 300’ [N MOIST SOILS. SPECIFIC ROD POSITIONING TO BE DETERMINED BY THE TENSILE STRENGTH AND CONFORMS WITH THE

ENGINEER. FENCE UNDER POWER LINES SHALL BE GROUNDED AT 3 POINTS. ONE DIRECTLY REQUIREMENTS FOR CLASS 3 ZINC COATING OF

UNDER POWER LINE AND ONE EACH SIDE 25' TO 50 AWAY. ~ ASTM SPECIFICATION A116.

7. IT IS RECOMMENDED FOR TYING OFF WIRES ON END POSTS TO USE TWD (2) NICOPRESS SLEEVES C BRACE PINS., DROPPER CLIPS, TENSION INDICATOR
CAT. NO. FW-2-3. MANUFACTURED BY THE NATIONAL TELEPHONE SUPPLY COMPANY MULTI-GROOVE 74 SPRINGS. AND IN-LINE STRAINERS SHALL CONFORM
OR ACCEPTABLE EQUAL. g WITH THE REQUIREMENTS FOR CLASS 3 ZINC

g ~ COATING OF ASTM SPECIFICATION A116.
8. IT IS RECOMMENDED FOR SPLICING WIRES TO USE THREE (3) NICROPRESS SLEEVES OR 1 H .
RELIABLE WIRELINK, NUMBER 5057V, MANUFACTURED BY RELIABLE ELECTRIC COMPANY OR H Concrete BackfilFul D STAPLES ARE 134, 9 GAGE WITH SLASH CUT
ACCEPTABLE EQUAL. H 3 Depth of Hole for End POINTS AND SHALL CONFORM WITH THE REQUIREMENTS
H s & Qorner Assembly Post FOR CLASS 3 ZINC COATING OF ASTM SPECIFICATION
9. PROPER TENSION ON THE BRACE WIRE IN THE END ASSEMBLY IS ACCOMPLISHED BY TWISTING THE A Where Soil Gonditions A116.
BRACE WIRE A MINIMUM OF 6 TURNS, TO A MAXIMUM OF 8 TURNS. THE TWITCH STICK SHOULD BE H o E— Require
SECURELY FASTENED TO THE TOP HORIZONTAL BRACE POST. g NEVADA DEPARTMENT OF TRANSPORTATION

10. LINE WIRES SHOULD BE STAPLED TO THE LINE POST ONLY AFTER TAKING UP PRELIMINARY g
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. H HIGH-TENSILE
INSTALL DROPPERS ONLY AFTER FINAL TENSION 1S ON EACH WIRE. SEE CONSTRUCTION NOTE “C”. _

ABOUT TENSION INDICATOR SPRING. ANGLE-GROOVE DETA”_ A 8-WIRE RANGE FENCE

11. ADDITIONAL CONSTRUCTION NOTES MAY BE FOUND IN UNITED STATES STEEL CATALOG NO. T111575. DROPPER DETA”_ B POST WITH CONCRETE FILL
“HOW TO BUILD FENCES WITH UNITED STATES STEEL MAX TEN 200 HIGH-TENSILE FENCE WIRE". - — -

Signed Original On File |R-6.1.4 (616,724
[ADOP Vi
12. CONCRETE SHALL BE CLASS A OR AA. CHIEF_ROAD DESIGN ENGR. | /82 D98




¥4" x 9" Galv. Iron Eye Bars For

16' Center to Cent. 16' Center to Cent
enter to tenter cnter to cenler ;op & Botfom Turnbuckles,
' ' ’ ¥, x 9"Galv. Bolt 4" x 2'Galv. Iron Eye Bars
Cut Brace and /4" x ¥a" Flat Galv. Stretcher Bar with I Hole in Post Web For End Brace Post For Center Turnbuckles
Weld to Post Not Less Than 7 Galv. Clamps Per Post for Wire Rope U-Bolt Clips
Vi Nut —|
o o % A
ST See DetallB < Y b o] e
L Use Standard Turnbuckles
_ 1/2"-6x7 Galv. Iron, Regular 6' Chain Link - 2" Mesh ¢ " "
= x . < ut Braces and Weld Wash For 74" Bolts (12" Take Up) /2" - 6 x 7 Galv. Iron
. Lay Fiber Core Rope No. 6 Gage Galv. Wire to Line Posts (Head Up) asher Re§. Lay Fiber Core Rope
-
& DETAIL A
&
/2" = 6 x 7 Galv. Iron Reg. Lay Fiber Core Rope
B} >
= & ¥4"x 9" Galv. Iron Eye Bars for Top and

Bottom Turnbuckles, ¥3"x 2' Galv. Iron
Eye Bars For Center Turnbuckles

Use, Standard Turnbuckles
For 74" Bolts (12" Take Up)

See Detail A

1-6" x 1'-6" Square
Concrete Block

1-6" x 1'-6" Square
Concrete Block

1-6" x 1-6" Square
Concrete Block

1
END POST LINE POST LINE BRACE U-Bolt Clips
BENCH FENCE (630) BENCH FENCE NOTES: DETAL B
1. ALL POSTS_AND BRACES SHALL BE 50 POUND CRANE RAIL OR
4"x 4"x 13 POUND WIDE FLANGE, 9" LONG.

96-d

NOTE:
Pipe Shallbe Fastened to the

2. INSTALL LINE BRACES AT INTERVALS NOT EXCEEDING 275'.

i ! i i [yAD i
Shape s Shown i& Grade to Fit RCB Flow Line Alternate Installation 3. ALL POSTS SHALL BE AT 16’ CENTERS. Wingwall With /2" x 1 Galv. Rod.
] 4. POSTS AND BRACES TO BE SET IN CONCRETE AS SHOWN, EXCEPT
—x — —x— Use Galv. Nuts and Washers
i IN ROCK THEY MAY BE GROUTED IN DRILL HOLE. Both Sides of Pipe.
o TH T [5. 3 GALVANIZED CROSBY CLIPS OR EQUAL AND 1 GALVANIZED WIRE ; A
' I 1 ROPE THIMBLE SHALL BE USED TO ATTACH WIRE ROPE TO EYE BARS. Method of Attaching Fence Wire
. ! RCB T to Pipe ShallBe Approved By
Variable Wingwall o 6. CUT GRODVE IN FLANGE OF BRACES FOR WIRE ROPE AND EYE BAR. : the Engineer.
" Max. N
7. SECURE MESH TO LINE POSTS WITH 7 WIRE TIES PER POST., AND c I
X TO EACH WIRE ROPE WITH 1 WIRE TIE PER 3 LINEAR FEET. 2ls "
Sle
8. CONCRETE SHALL BE CLASS A OR AA. £|2 H
SECTION A-A - Galv. F’ipe\ig ..g“g:ﬂ
1 2' Z i
el !
»
©
<+
Type A-832-3B or Standard Braced Posts
Type B-832-38 F at Ends of AllFence ]
ype enee Grade Wing Area for 1 :
Uniform Fence Line : \ K
! 5
- >

& SECTION C-C
Flow Line RCB & Ditch DETAIL C

o
/\ /£ B See DetailC METHOD OF ATTACHING FENCE
Type A-832-3B or Alternate Installation TO RCB WINGWALL (OPTIONAL)

Type B-832-3B Fence i / b

4 2

Type A-832-38 or
Type B-832-3B Fence

NEVADA DEPARTMENT OF TRANSPORTATION

Fence Type as
Specified in Plans

¥
Fence Type as ‘ P Entire Wing Area
Specified in Plans 450 to be Graded

2 A i = (No Direct Payment)

s00 PLAN 500 SECTION D-D Fence. Attochment ond/or Alternate

BENCH FENCE AND
CATTLE PASS FENCING

Installation {0 be Placed at the - — -
Direction of the Engineer, 1 Minimum Signed Original On File [R-6.2.1 (616-630,724

CATTLE PASS FENC'NG (616) From Outer End of Wingwall. CHIEF ROAD DESIGN ENGR. |‘DOP 58/6; EEV¥'51/§£




4n Latch Clear | [ (Dome Type)
— Pressed Steel Cap 3 Strands Std. Barb Wire
3 Strands Std. Barb Wire Lateh Clear (Dome Type) Sote Post ot Latch Post Clamps for Barb Wire (4 PL-5" Ctr. to Ctr.)
Gate Post (4 PL-5" Ctr. to Ctr.) See Gate Pos
/ Clamps for Barb Wire
A . -l - gateGPccs(P "
f § / Chort for Size
7 M
(e 3 S 3 3 - (a— 3 S 3 S -
T T 1
T =i KKK IR IIKIKKAK K> T X T
e Wires T RRRLRLRAR :
n 12" Curs ILLLRKS? o .
. CRIRKKKKKK.90" 0.0. Frame LK 5
25 RIS Ty S %
K KRR S % 53R
%S lunger Rod Guides” 26556 RILLIRHILLLRKRN g RIS
<X 2-Req'd. O 000, o KKK IK KKK IK KKK XK 2 < KKK KKK RK KK KRR K
L 1909 92050929 Ll 00 O 00O D 0 0 0 0.9.9.9:0. 11 o 0e0. 000 0 0 0 0 00O O 0 0000 9 0 9009 Il
o — X IR IK KKK % KKK ICICIK KKK I RK KK~ w B ICIK KKK KK KK KIS IK K KKK —
£ SRR IIIER R SRR 2% SRRLRIILRIIKLRRILRALRK
9 < ISRIGI IR K AKX R KA < SSRGS 5| ° 1950090, 0 0.0.9.9,
2 XXX KRR XL 3|z sogosels XRLRK
o e Chain Link Fabric XXX S SRRLIEREELLKL L x Tt Strether |5 ./‘ SRR Chain Link Fabric  SKKK2 Vi' x %y Stretcher
2 i pedetel ootede%e L 2RI | or With Bonds FENG 50588 Pelodoesetell b With Bondia
8 7 R | R 3 LK RIS
SAANASHAS QRIRRIIELLLLIELE Sle D020 202020050202 202050 %0 % 2 %02
% g T 0‘0’0.0‘0.0’0‘%0’0’0’0’0’0’0’0’0’0‘0 = ‘0’0‘000000000000‘0’0’0’0‘0
S| 5 RS sssiiis : o S
IS g K Koy Top a8
IS5 555 e
LTRSS eSS ssasesesecatetesesotetetesesoet N | RRILLLRRRILLLLLRRSY | L
| }ﬂw | i | ﬁ | 1 Lo Lo
| [ ~ [ | o [ | [ |
Lo B 15" x 1 %" LD. ro _ s ro P _
I ERYIEE Y S YR
: : i : : f : : : f ! : Gate Opening (Between Posts) : f : :
L”‘J i — L) A —
- Gate Opening (Between Posts) T T T -
] 5 SINGLE SWING GATE Lo 5
DOUBLE SWING GATE
8' Max. .
Gate Panel 1.90" 0.D. Interior Stay
8' Max.
Gate F?;ne\
NOTE: %" Adjustable Truss Rods ShallBe Installed
on AllGates Over 6'in Width. See Detail B,
Sheet R-6.1.3, For Truss Tightener Detail. =3 =3
\Truss Rods
Turnbuckle or Truss
/ FRAME CONSTRUCTION GATES
FRAME_CONSTRUCTION GATES Truss Rods ?‘Tt’“cwe or Truss THRU €' OPENING FRAME CONSTRUCTION GATES
THRU 12' OPENING FRAME CONSTRUCTION GATES ightener THRU 6'to 18' OPENING
OVER 12'to 32' OPENING GATE POST
ROUND, MIN. WEIGHT
N FeEe CATE BOSTS|  POUNDS/LIN. FT.
SINGLE GATE |DOUBLE GATE (\NC‘HESi CLASS 1 |CLASS 2
Up to 6 Up to 12 2.875 5.79 4.64
7 thru 13 13 thru 26 4.000 9.1 6.56
S — 14 thru 18 27 thru 36 6.625 18.97 —
——

HINGE FOR TUBULAR POSTS @ LOCK KEEPER

B

LOCK KEEPER GUIDE

2V Pressed Steel Cap

GENERAL NOTES:

1. DIAMETERS AND WEIGHTS LISTED ABOVE ARE MINIMUMS.

LARGER SIZES MAY

. 3" x 37 TYPE 11 POST
IN PLACE OF 2.875" D.D.

. CONCRETE SHALL BE CLASS A OR AA.

BE USED ON APPROVAL OF ENGINEER.

(4.65 LBS/FT) CAN BE USED

SWING GATES FOR UP TO 72"
HEIGHT CHAIN LINK 3B FENCE

NEVADA DEPARTMENT OF TRANSPORTATION

FENCE DETAILS

ROUND GATE POST.

Signed Original On File [R-6.3.2

(616)

CHIEF_ROAD DESIGN ENGR.

|ADOP

Vi
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Stretcher Bar

Galv. Pipe or

N Line See Detail F Inside Outside,
Galv. Pipe or. Tension Wire /KAHernote }‘Q
Alternate "
10 10 10 3/2 e
grez;ceDeCt\aaHmEp . Galv. P\pe or Alternate Barb Wi |
. Height as Brace Clamp 3 Shronde
213 Specified See Detail E > Fived T
= : 3132 ixe ype
=[5 Turnbuckle &F Galv. Pipe or cle Support Arm
S o K Alternate 25
ol Truss Tightener | o
R oo
v Corner Post
" - - Barb Base
T Lo Brace Posts at Turnbuckle or
an =n Intervals not A ) -
Exceeding 500" e lruss Tightener End/Corner Post
s B D TI| See Detal G
L 10" Min " Turnbuckle or
: 10" Min. Truss Tightener
1 Mi A
iy i See Detdi ¢ CORNER POST

INTERMEDIATE BRACED POST

TYPICAL CHAIN LINK FENCE CORNER OR

END POST

Post /4" x¥y" Flat Galv. Ye" Dia. Hole
Stretcher Bar
Brace Clamp %" x ' Galv.
Brace Rail Iron Strap
J Hex Nut &
Not Less Than 4 Washer
Galv. Clamps .
Por Post " Dia. Hole
%" Galv. Rod—|

TRUSS TIGHTENER

DETAIL E DETAIL G

Reflectors @ 20'Spacing,
With Reflectors Facing
Away From the Pit

‘ Tension Wire

CORNER BRACE FOR
CHAIN LINK FENCE

Brace Clamp

Stretcher Bar
p Vo'
See Detail £

See Detoi:& 32"t

Chain Link Fabric &~
\ N

Line Post\

T T

Galvanized Pipe

or Alternate Turnbuckle or Truss Tightener

See Detail G

Tension Wire

Chain Link Fabric

Height

As Specified

f

[
<

Ol |

oo

Brace Posts at Intervals
Not Exceeding 500'

f 1' Min.

INTERMEDIATE BRACED POST

B

3r

"
10" Min.

LINE POST <Q
‘2’70” For Fence Height< 5"
2'—6" For Fence Height>5'

TORTOISE FENCE

4" Max.
Tension Wire

1" x 2" Mesh 19 Gage
Galv. SteelHardware Fabric
See Gen. Note 9

CORNER OR
END POST

©

CORNER. END. PULL
LINE POSTS
AND BRACE POSTS BRACE RAIL
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 O0.D.[CLASS 1 | CLASS 2 TYPE TT 1 g5/l .F.) |PIPE 0.-D-[ CLASS 1] CLASS 2 | DIMENSIONS |[(LBS/L.F.)|PIPE D.D-|"CLASS 1] CLASS 2 | DIMENSIONS |(LBS/L.F.)
3'to 6’| 2.375" 3.65 2.64 3.5"x3.5" 4.85 1.900" 2.72 1.94 1.875"x1.625" 1.60 1.660" 2.27 1.45 1.625"x1.250" 1.35

i il GENERAL NOTES:

1.

. ALL POSTS SHALL BE SET IN CLASS A OR AA CONCRETE.

2 Ma 3.
l hum Lmk 4.

. ALL FITTINGS SHALL BE HOT-DIPPED GALVANIZED MALLEABLE, CAST

. FABRIC SHALL BE FASTENED TO LINE POSTS WITH FABRIC BANDS

. FOR ALTERNATE PDST AND BRACE RAIL DETAILS SEE SHEETS
. CLEARANCE BETWEEN BOTTOM OF GATE AND ORIGINAL GROUND SHALL

. HARDWARE CLOTH TO BE ATTACHED TO CHAIN LINK FENCE FABRIC

SUPPORT ARM

_Inside Outside _

Barb Wire
3 Strands—|

Fixed Type

Tension Support Arm

Wire
Eye Top
Barb Base

Line Post

LINE POST
SUPPORT ARM

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

ALL POSTS TOPS SHALL BE FITTED WITH SUITABLE FINIALS.

BRACES SHALL BE SPACED APPROXIMATELY 12"
TERMINAL POSTS AND SHALL EXTEND FROM END.
POSTS TO FIRST ADJACENT LINE POST

BELOW TOP OF
GATE OR CORNER

IRON, OR PRESSED STEEL.

SPACED APPROXIMATELY 14” APART, AND TO TOP TENSION WIRE
AND BOTTOM TENSION WIRE WITH HOG RINGS OR TIE WIRES SPACED
APPROXIMATELY 24" APART-

R-6.3.1 THRU R-6

BE 1” MAXIMUM ON TORTOISE FENCES ONL

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-

NEVADA DEPARTMENT OF TRANSPORTATION

FENCE DETAILS
CHAIN LINK FENCE
AND TORTOISE FENCE

Signed Original On File | R-6.3.2.1 (616)
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NEVADA DEPARTMENT OF TRANSPORTATION

Pressed Steel Ca Loteh Clear
(Dome Type) ° f[;ifnS:dWS;:)e‘Cop
gute Post Lateh Post Gate Post
" Gate Post S Gate Post
Gote Post g " Lateh Clear Chort for Size Chart for Size
T a( Y ) i) 3 Y )
T DK i A -
%0000 0%
= 0l0%0%0%0 %% ie Wires
255 peseteteleletelet n 12" Ctrs
255 SRS % 0
0200005020202 2020 0% %t 200 e %o 0% ISR .
ZOISERLILIIIERLIIIKKLET KK QLKL Dtetedes
ORISR 3 R RILILIIILREILRS
. LSRR85 25 | L < D00 020202020 2000 0% % %20 02020 % 220 B
3 S e . RS
H Tubul ZOIKEKLK 54 ? Dedodede SRS
T Post :0:0:0:0:0:0:0:0:0 Chain Link Fabric 0:03 Ji /" x ¥4 Streteher 5 ’0:0:0: Choin Link Fabric :0:0:0:0:0.
2 PeSeteteteletetetetet oSl L Bor Wi Bands s 5K LS Lo x Jar Stretcher
8 R0 IERRKRIRRRRIRRR R | 8 SRIXIERKIICHICIIRISIGIN, | )/~ Bar With Bands
,o‘o.o,o,o,o,o,oog PeOTOseseteletetetetetetetotetetetotete
Pedeleledetetede%e} S 3253588 53588
3R RLIRKIRKIRKIBIRK XL knuekded Top and SIERK
SRS Knuckled Top and QS8 SR Bottom Selvedges  RKEY
LR SIKLe Bottom Selvedges 25858 1Ll (= X 1202020 0050558
05K SIS 2535
i C . > $ > 04 U * . L 04. L
e pig o =
B = I I I
SHE o x 1% 10— s B . T
41_\{_1; 1 L\JAL AA_S/_L A J_V?_A; i
s o - R Gate Opening Between Posts G
i e L o L
| — | L | L
| Gote Opering @etusen Posts) ‘ s SINGLE SWING GATE : .
S
DOUBLE SWING GATE o
Gate Panel
87 Max 1.890" O.D. Interior Stay
[’mj
<
NOTE: 34" Adjustable Truss Rods ShallBe Installed =B =
on All Gates Over 6'in Width. See Detail B,
Sheet R-6.1.3, For Truss Tightener Detail. \
Truss Rods
Turnbuckle or Truss
FRAME CONST/RUCTIDN GATES
FRAME_CONSTRUCTION GATES Truss Rods / Jurnbuckle or Truss THRU 67 OPENING FRAME CONSTRUCTION GATES
THRU 12' OPENING FRAME CONSTRUCTION GATES 9! GATE POST OVER 6'to 18' OPENING
OVER 12'to 32' OPENING
oo [ EeT
SINGLE GATE |DOUBLE GATE| (INCHES) |CLASS 1 |CLASS 2
Up to B Up to 12 2.875 5.79 4.64
7 thru 13 13 thru 26 4.000 9N 6.56
} ~ 14 thru 18 27 thru 36 6.625 18.97 —

HINGE FOR TUBULAR POSTS (A) LOCK KEEPER LOCK KEEPER GUIDE

GENERAL NOTES:

1. DIAMETERS AND MASS LISTED ABOVE ARE MINIMUMS.

LARGER SIZES MAY BE USED ON APPROVAL OF ENGINEER.

. 317" x 31" TYPE 11 POST
IN PLACE OF 2.875" 0.D.

(4.65 LBS/FT)
ROUND GATE POST.

. CONCRETE SHALL BE CLASS A OR AA.

CAN BE USED

FENCE DETAILS
SWING GATE FOR UP TO
72" CHAIN LINK FENCE

Signed Original O

n File [R-6.3.3 (616)
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BILL OF MATERITALS

o
7 c
12’ RDADBED 5
TEM bo. Reo'n] size [ Lewerw [T Les
=
HORIZONTAL BARS| %12 | No. 4| 12'~6* | 100 B
HORIZONTAL BARS 12 | No.a| ri-0”| 56 |
HORIZONTAL BARS 16 | oo 4[16'-9%| 201 -
VERTICAL BARS 20 NO. 4| 2'-8" 37 <<
U-BARS 22 | No.e| 1217 | 400
HORIZONTAL BARS 4| nooaf 1yt 3 3
ToTAL 500 =
C
14 RDADBED >
ITEM NO. REQ’D| SIZE | LENGTH | WT. LBS| <
WORIZONTAL BaRS| %12 | No. 4| 14/-6" | 116 @
HORIZONTAL BARS 130 No.a| 10| et @
HORIZONTAL BARS 18 | No.af18r-9n| 225 °
VERTICAL BARS 22 | no. 4| 2'-9"| 40 =
u-BARS 2a | wo.os|azi-1v| a3
HORIZONTAL BAR 4| no.afst2r|  a o
TOTAL 1,008 =
o
16' ROADBED -
17w No. meo’n] size | Leworn [wr. tes] [ O
HORIZONTAL BARS| — ¥12 NO. 4| 16'-6" | 132 (&
HORIZONTAL BARS 15 | wno. 4| 10" | 70
HORIZONTAL BARS 1 | No.af200-0n| 2a
VERTICAL BARS 2 | nNo.a| 20-ev| 4
U-BARS 28 | No.s|120-1v|  ser
HORIZONTAL BARS 4 | Noa| 1| e
TOTAL 1125
20° ROADBED
1TEM NO. REQ’D| SIZE | LENGTH | WT. LBS
WORIZONTAL BARS| %12 | NO. 4| 20'-6* | 164
HORIZONTAL BARS 17| Noal Teov| s
HORIZONTAL BARS 18 | No. 4| 24'-9” | 207
VERTICAL BARS 30 | no.a| 2'-s*| s
ARS 36 | NO. 6| 21| 654
HORIZONTAL BARS| 4 | Nooa|2r2t|  s7
ToTAL 1,359
CONCRETE
12' ROADBED | 6.25 cu. YD,
14° ROADEED | 7.03 cU. YD,
16' ROADBED | 7.79 cu. Y.
20’ ROADBED | 9:34 CU. YD|
% ND. 4 BARS WELDED TO 8" I BEAMS

==
ITEM NO. REQ'D | SIZE LENGTH FT.BM|
WHEEL GUARDS 2 6"x6" 73" 43.5
WING SLOPE 4 2"x6" 8'-0" 32.0
WING SLOPE 2 2"x6" 6'—4lr" 12.8
WING BRACES 2 2"x6" 314" 6.7
WING BRACES 4 2"x6" 5'-3" 21.0
WING BRACES 2 2"x6" 73" 14.5
WING BRACES 2 2"x6" 2’1" 4.2
WING BRACES 2 2"x6" 4'-0" 8.0
WING BRACES 2 2"x8" ‘-0" 0.0
WING POST 2 4"x6" | AS REQUIRED
INAILING STRIP 2 2"x2" -0 1.3
Srcvm 200 o
ITEM NO. REQ’D | SIZE | LENGTH [ WT. LBS,|
BOLTS 8 w1zt | s
WASHERS 8 28 1
WASHERS (LOCK)| 4 3 lrg
s % | ,
NAILS T2 20d 2=y
BOLTS 4 E28 11" 1
TOTAL 22-%
12’ ROADBED
ITEM ND- REQ'D SIZE LENGTH WT. LBS.
1 BEAMS 13 S4x7.7 13'-0" 14301
1 BEAMS 3 SBx18.4 -3 800
SPACERS 72 2!7"x5/18" 0" -6'%g" 108
ANCHOR BOLTS] 12 7/8" 1'-0" 12
END PLATES 2 8"x1/2" 13'-0" 177
STEEL STRAPS| 3 4"x1/4" 72" 14
Tt auath
14’ ROADBED
ITEM NO- REQ'D SIZE LENGTH WT. LBS.
1 BEAMS 13 S4AxT. T 15'-0" 1.502
1 BEANS 7 S8 . = 934
SPACERS B84 2177"x5/18" 0/-6'%g" 127
ANCHOR BOLTS| 14 g 1-0" 14
END PLATES 2 8“x1/4" 15'-0" 204
STEEL STRAPS 4 avx1/4" 72" 98
2ol
16" ROADBED
ITEM NO. REQ'D SIZE LENGTH WT. LBS.
1 BEAMS 13 S4xT.7 17°-0" 1.702
1 BEAMS 8 SBx18.4 73" 1+067
SPACERS 84 214"x5/16" 0" —6'3" 127
ANCHOR BOLTS| 14 " 1-0" 14
END PLATES 2 8x1/4" 17°-0" 231
STEEL STRAPS 4 4"x1/4" 72" 98
2
20° ROADBED
ITEM NO. REQ'D SIZE LENGTH WT. LBS.
T BEANS, 13 SaxT.7 210" 2,102
1 BEAMS 9 S8x18.4 73" 1,201
SPACERS 108 2'7'x5/18" 0'—6'3g" 163
ANCHOR BOLTS 18 T 1'-0" 18
END PLATES 2 Bx1/4" 21'-0" 286
STEEL STRAPS 5 ax1/4* 72" 122
o 505
oD wors
v [werew stz | oo [ .
comn. veTAL PiFE| 1 | 12| w0’ 20

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

SACKED ROCK AT END OF PIPE WILL NOT BE PERMITTED

GENERAL NOTES:

ALL CONCRETE TO BE CLASS A OR AA.

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

3. ALL CONNECTIONS TO BE WELDED.

4. ALL TIMBER SHALL BE PAINTED WHITE PER STANDARD
SPECIF ICATIONS.

5. METAL WINGS ARE OPTLONAL. SEE DETAIL A. FOR
ADDITIONAL DETAILS AND QUANTITIES SEE SHEET R-7.1.3.

6. ALL WINGS SHALL BE PAINTED WHITE PER STANDARD
SPECIF ICATIONS.

7. CATTLE GUARD WIDTH SHALL INCLUDE A 2' SHY DISTANCE

2-No.4 Bars

X
Each End\

1" For 14' Cattle Guard
2'For 12',16',20' Cattle Guards

1/4'x4"x7'-2" Stee
‘ Straps © 4'Centers ‘ ‘

} r—*>-B |

50

o

1-gn

2'-1

o
]

15“

L5

P.C.C. Impact Buffer Block

12" to 20' Cattle Guards
PLAN

@
i 57x6"x7'-3"

5"

Ly
e
Grind Smooth

P.C.C.Impact
Buffer Block

SAxT.7

DETAIL B

2/2"x Y "'x 6%

See Detail B
il

N
x
»
w
9
0]
o
w
2
e
o
o

150

No.4 Bars

TYPICAL CONNECTION

73
15" | 13-S4x7.7 @ 7"-7

vV
Ts"x12" Galvanized Anchor
Bolts w/Castle Nut & Washer

Ve

¥4"'x12" Galvanized

| )

Bolt, Nut, & Washer

8'x!/4" Plate

I
1 N D Y D N D N X

T —

: % z

r t - _ B No.4 Bars as

U \L == B ( Shown Bent into

“ o o~ L. End Walls
D i
— VAR 2 % =
o O Z-No.6U Bars @ 7'Ctrs.

‘ N 5 No.4 Bars @ 18'"Ctrs.

No. 6U Bars @ 7" Ctr.

No. 4 Bars @ 18" Ctr.

SECTION A-A

FROM THE NORMAL EDGE OF PAVEMENT. EACH SIDE (PER AASHTO).

Nail to Brace

With 20d Nails Nail to Post
2HX6HX7_3H\;_’* With 40d Nails
N 2"x6"x5'-3" 456"
% NN
il See Note 4
A
i) B! == ==
- 2'"'x2"x2'
~ ~ Nailing Strip
™~ Nail to Post [IPT-Yl
ol w/20d Nails 2'x6"x8
W RIGRI_41/n B B B 4"x 6"
2'x8'"x6'-4!," Brace L } As Required
12" to 20"

PLAN OF WINGS

Nail Wing Braces
w/20d Nails

Nail to Wheel Guard
w/40d Nails

~ See Note 4

2, & L
< \ :[When Gate

<
///Z;TXG”X7‘73”

2% 6K 8!

|—2"x6"x2'-1"

—2''x6"x4'
[T—2"x6"x5'

A

12" to 20'

ELEVATION OF WINGS

(2"'X6"X6'-4/2" Not Shown)

Install Suitable Latch

is Used

6-S8x18.4e2’
7-S8x18.4@2’
8-58x18.4e2’
9-S8x18.4e2’

SECTION B-B

(Top Foot Removed for Clarity)

n " A% 2"x 2" Metal Tube
3 2'x 2" Metal Tube 1/ X
¥,"Bolt, Nut & Wosher\‘ Wing Sumsort } Dng Support
_ I
X o 3 : ;
A B 5—47—Q%; Vs 3
N
SAXT. T

Tg"'x12" Galvanized Anchor Bolt
w/Castle Nut & Washer

11/5"Cl.

"' Dia. Hole
3" Plate

%
22"

PLAN

> For Use With Optional Metal W
To Second S4x7.7 Beam At

KDETAIL A

|
ELEVATION S22

ings Only. This Connection ShallBe Made
8.33" From Impact Buffer Blocks.

O

—6"=12'-6" for 12'Cattle Guard
—-5"=14'-6" for 14'Cattle Guard

NEVADA DEPARTMENT OF TRANSPORTATION

STEEL CATTLE GUARD
12'TO 20'ROADBED

—41,/'=16"-6" for 16’'Cattle Guard

Signed Original On File |R-7.1.1 (617)]

—63/4'=20"-6" for 20'Cattle Guard

CHIEF_ ROAD DESIGN ENGR.
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19-Y

2 3 " Dia. Hole 215"
c 6 B 2 Iy
w 1 for 26' Cattle Guard & 2' for 32'& 40’ Cattle Guards o %" Plate STRUCTURAL STEEL
g ¥," Bolt, Nut & Washer. 2"x2"Metal Tube 174 2"x2"Metal Tube i 26° ROADBED
Wing Support Wing Support ITEN ND. REQ'D SI1ZE LENGTH WT. LBS.
bt Va"x 4'x 7'-2" SteelStraps @ 4'Cent | 9 Supp f
- ax X eel otraps enters I 1 BEAMS 26 S4XT.T 13 —53/4 2,693
< T _ [ 1 BEAVS 2 $Bx18.4 1,331
o o s ] SPACERS 144 215x5/16" 5\3/‘5 217
@ B -~ N = o ANCHOR BOLTS 24 K5 ‘0" 23
5 50 o 32— - Vi BN END PLATES a Tcr7a” foer 320
2 N N STEEL sTRres| 7 474 T2 m
< | j - a TOTAL 4,761
8 E— = = — = = ‘ . 77 22" rosoan
° IT T IT IT T 1T IT T T > : Vot ITEM NO- REQ'D|  SIZE LENGTH . Les.
2 O ; a a e a L ; = PLAN ELEVATION 1 sems 2 a1 | ey | s
1 BEAMS 14 S8x18.4 73 1,553
S A T T T T R T TT T A = DETAIL A SPACERS 168 2 x4 0 -6 254
© LI ! LI LI T, 1 T I L o For Use With Optional Metal Wings Only. This Connection ShallBe Made To Second ANCHOR BOLTS| 28 e Ll 2
H Ll L Ll Ll EENE| Ll Ll L N S4x7.7 Beam At B.33" From Impact Buffer Blocks, Top Faot Removed for Clarity. el STRaPS M Jr ) s
& — 11—}
10 — H '
T TT T TT T [T 1T T TT T > . 1/ g 40" ROADBED
&~ T i T T [T 11 T T i L See Detall B i'x4 StEE‘Stmp TTEn No. REQ'D]  SIZE LenaTH | Wi, LEs
T T T T T 1T T T T 12" 1 BEAus 26 ST T 20594 | 4100
s Typ- 1 BEAMS 18 SEx18.4 = 1,997
- \ £~ . b ||
5 ANCHOR BOLTS| 36 /s 35
" END PLATES q Xl 487
P.C.C. Impact Buffer Block - B 17y /—4>< - - e Srmars| 10 irdan B
8" ol L an f ™~ ™~ TOTAL 7,189
e ; No.4 Bars ~ &
26', 32', & 40'Cattle Guards . _ sswisa REINFDRCING
) = x T
PLAN 2 6'-1 26' ROADBED
2 No. 4 Bars Welded to S8x18.4 C6121 1Tem NO. REQ'D| SIZE | LENGTH| WI. LBS.
o XN 21/ %5 "' xB'3 HORIZONTAL BARS| *24 NO. 4| 13'-3" 212
/ ~ 2 6 6
4 ——— e HORIZONTAL BARS| 22 NO. 4 70" 103
8" x \/4” Plate HORIZONTAL BARS 18 NO- 4| 30'-9" 370
\/ " VERTICAL BARS 40 NO. 4 2'-9" T4
/4 1"Hole —] o U-BARS s0 | no. 6| 12-1t| w07
- 75"x12"Galv. Anchor Bolts HORIZONTAL AR P I v e
6" 13',16' or 20" 13',16' or 20" 6" w/Castle Nut & Washer TOTAL 1738
i T TYPICAL CONNECTION R
ITEM NO. REQ'D SIZE LENGTH | WT. LBS.
i ©) f |+ ©) | See Detail A Sig 26 ROADBED | 9.36 CU. YD. AoRIZONTAL BaRs| %24 | N0 4] 163" | 260
g 1 - 32’ ROADBED [11.23 CU. YD. WORIZONTAL oaRS| 26 | No. 4| 10" | 122
I Weld 8'x /4" Plates Together 1| 13-s4x7.707"-7" J IR . . 20" ROADBED |13.74 CU. YD. LOR1ZONTAL BARS Yo | wo a|sear| ase
After Erecting 2 ¥,"x12" Gal d
' ! — Pt * No. 4 BARS WELDED TO 8" I BEAMS VERTICAL BARS a9 | No.ap 2-9v) 88
6'"%6"x7'-3 ‘ 61x6x 71~ 3" = { | Bolt, Nut, & Washer . U-BARS 60 | No. | 12'-17| 1088
"xB"x7'-3" x6'"x7"~ < v HORIZONTAL BARS| 4 No. 4| 33°-27 89
PN, 4xy L ! I | 8"x!/4" Plate TOTAL 2,089
-No. 4x7' i —| == HI T IHI ITT IHI T IH
Each End 1 — I 1 T L T T T S ) 20" ros0mED
1 1 1 I 1 1 i i 1 o - 7'x12''Galvanized Anchor Bolts T o rea'o] size | Levere | Wi oS
1 1 1 R No.4 Bai w/Castle Nut & Washer
7 gl 7 Yot Bors o= vz wes| ver [ wo e |
| &l @ End Walls " HORIZONTAL BARS| 31 | No. 4| 7-0"| 145
| RO i 1/2" Cl. et
HORIZONTAL BARS 18 | No. 4| aa-9”| 538
[ e — BRSO VERTICAL BARS 58 NO. 4 2'-g" 107
g C6121 @7 Centers ALL ROADBED WIDTH vpars 4| wols| r2rre| 13as
B No. 4 Bars @18"Centers ITEM ‘ NO.REQ’D ‘S[ZE ‘ LENGTH ‘wn LBS. HORIZANTAL BARS A N e
C6121Bars @ 7" Center SECTION B-B core. verapiee| 1 | refeee | BILL OF MATERIALS
%% PIPE LENGTH & DRAINAGE DITCH SHALL BE AS INDICATED ON THE TIMBER
" PLANS. SACKED ROCK AT END OF PIPE WILL NOT BE PERMITTED.
No. 4 Bars @ 18" Center ITEM NO. REQ'D | SIZE LENGTH FT.BM|
6-S8x18.4@2' —6"=12'-6" for 26'-0" Cattle Guard WHEEL GUARDS 2 ARG 3.5
SECTION A-A T-S8x18.462' ~7"=15'~6" for 32'-0" Cattle Guard wino sLore B e P
9-58x18.4@2' -5!/4'=19' 6" for 40'-0" Cattle Guard Typ, 4 ix 4% 712" WING BRACES 2 2 | 3-a” 6.7
WING BRACES 4 2"x6" 5'-3" 21.0
SteelStrap WING BRACES 2 2t | 13 Tals
Nail to Brace DIVGQLW\;(% BNraces WING BRACES 2 2x6" | 2'-1" 4.2
i il I aills WING BRACES 2 2"x6" 4'-0" 8.0
With 20d Nails Nailto Post Naito, Wheel Guard PR orind Smooth e VNG BRaCES [ o I S B4
By T3 - With 40d Nails (2""X6"X6'-4!/," Not Shown) WING POST 2z 47x6" | AS REOUIRED
2uET 3 — & N Seo Note No.5 Wi swie] 2 | emer| 2or | 4
= _ — \ S ’ | 2nx6x2 -1 5@%2;‘@?:&‘ GALVANIZED HARDWARE
ST oA > . 3 g ) A
- 2'%6"x5'-3 j 4"x6 \ < Fl— st suitaple Laten S4x7.7 = e f”; S
= 2"x6'"'x3'-4" ke en Gate is Use DETA I L IIB " 3/»
~ E WASHERS s | 3
! See Note 5 — - WASHERS (LOCK) 4 34 IJ 2
" Bt bt 7 Iy bop s at NAILS 2 20 2711y
24 = == 7 [—2"x6"x4 GENERAL NOTES: BaLTS P IR
= _ = s,
S oo 2 T~ 2 %6"x5 " 1. ALL CONCRETE TO BE CLASS A DR AA. — 2
=|  Nailing Strip — — NEVADA DEPARTMENT OF TRANSPORTATION
N NoTe Boet s 2. STANDARD METAL OR TIMBER GATES SHALL BE CONSTRUCTED WHEN SHOWN
| With 20d Nails x6""x ON PLANS OR ORDERED BY THE ENGINEER.
= = 3. ALL CONNECTIONS TO BE WELDED.
" " il " i " T g
2w 6% 64V Broce | | 4%6"———| 26, 32'0r 40 N STEEL CATTLE GUARD
As Requ\red 4. ALL TIMBER SHALL BE PAINTED WHITE PER STANDARD SPECIFICATIONS. ' ' '
26', 32' or 40 5. METAL WINGS ARE OPTIDNAL. SEE DETAIL A. FOR ADDITIONAL 26 ) \32 ) 8( 40 ROADBEDS
' ELEVAT IDN DF WINGS DETAILS AND QUANTITIES SEE SHEET R-7.1.3.
6. ALL WINGS SHALL BE PAINTED WHITE PER STANDARD SPECIFICATIONS. - — -
PLAN OF WINGS Signed Original On File |R-7.1.2 (617)
7. CATTLE GUARD WIDTH SHALL INCLUDE A 2’ SHY DISTANCE FROM THE ADOP
NORMAL E.O.P.. EACH SIDE (PER AASHTO). CHIEF_ROAD DESIGN ENGR. | 8/69| 9/97]




2!/2"x¥"'x5" End Barrier Plate
Wire Lugs @ 8"+ Ctrs.

3uy3gT

10 Gage Post

Typ. FullLength of Post
n /2" Dia.x 5" Bolts _
I/2" Dia.x 3" Bolts
174" Ye"x 1-10%" Flat Crossarm .
1a"x ¥e"x 2'-9Y/2" Flat Crossarm . o
\*i/]/S 134"x Hg"x 3'-8'/4" Flat Crossarm %\OQ ‘A ~
A o o N v
- Max Max. D. -
: L
L I ] L 1, YY) T .
T i i i i i i N
S a
/ . \ % S\‘ope to: Drain 1‘—4
Bl ® L
T 02y o No. 4 Bars 8" Min. o
T xo < — 4" Dia Drains
m\gvg T J See Note 6
=8 Varies: Frame Width + 3" !
o ! !
N5
SECTION A-A
1" For 14' and 10' Roadways |
2' For 12'and 8' Rocdwost
4'-6" Variable Width - See Table 4'-6"
1/4"x_4"x 7'-10" Steel Straps on 4’ Centers AR
= B 5“1
] o T f
5w e e m p T L — + =T
e B T T - T - —+
AR [} T [ I L I
L 1 L 1 L T L1
Ldh I 1 I I [ Ml
- - 0
[ | [ - B
a L %\ T — T T T i — ® ¥
Y i T T T T T T _y o| o ®
;’:\ 1 [ 1 ] I [ L I’;
= T I - I T
A 1L O \ L \ i [l A
= o i
i T T T T —
j':pp — T T T — T —
B i i [} ]
e e e iyl
- B C8x11.5
Conc. Footing
) P> w8x18
4 PLAN  VIEW

535“ Slotted Holes in
194" x 3" Flat Crossarm

%" Dia. Holes With
V5" Dia. x 3' Bolts

Tubing Brace
2" x 2" x 10 Gage

/4" Dia. Wire Lug

DETAL A

6'-6" %" Dia. Hole With

BILL OF MATERIALS

THIS DESIGN IS NOT FOR USE ON
MAINLINES, RAMPS, OR CROSSROADS

1" x ¥s" Flat Crossarm

%" Dia. Holes With
75" Dia. x 5" Bolts 3/t

/G —

L~ /" R Max.

3k 3K Yoy 7
Post

2%
DETAL H

NOTE: A Welded or Rolled Unit of Equivalent Design Loading
Capacity May Be Submitted to the Engineer for
Approvalin Place of a 3" x 3" 3" Tubing.

7"

Grind Smooth

DETAL G e

7. ALL WINGS SHALL BE PAINTED WHITE PER STANDARD SPECIFICATION.

A o N
2" Dia. x 4" Bolt FRAME SIZE LONGITUDINAL STRINGERS
2"x 2"x 1-3%" 10 Gage LENGTH | WwiDTH | No. REGD| sizE | spacing | wT. Les
Tubing Brace
8-0" | 14'-0" 3 Wex18 | EQUAL 859
2% 2% 2-71/ 10 Gage 8'=0" | 12'-0" 5 Wex18 | EQUAL 116
2" 2"x 7'- 1%" 10 Gage T Bmce/“ 9 80" | 10'-0” i Wex18 | EQuAL 573
Tubing End Section 9 8'~0" 8'-0" 3 Wex18 | EQUAL 430
2"x 2"x 3'-11" 10 Gage STRUCTURAL STEEL
Tubing Brace
ITEM NO. REOD s1ze LENGTH WT. LBS
1y 4ty 71-10" iy Dy 59l
Ya"x 4"x 7'-10 2'x 2"x 5'-2/3" 10 Gage RAILS 3 Tatasie” | 140" 1249
Steel Strap G ‘ H Tubing Brace SIDE PLATE M Bx3/16" 147" 143
AY T iz " Y
T 1t A 8"x Y Steel RAILS 13 37x37x3/16" 1270 1070
b Side Plate SIDE PLATE 2 8"x3/16 12/ -0 122
B g See Table RAILS 13 37x3"x3/16" 10°-0" 892
® SIDE RAILS 2 8"x3/16" 10°-0" 102
Typ. RAILS 13 37%3"x3/16" 8-0" 713
SIDE RAILS 2 8"x3/16" 80" 82
6" 1-6" J , STRUCTURAL STEEL
8'-4" ROAD WIDTH ITEM NO. REQD S1ZE WT. LBS
SECTION B-B 147 STEEL STRAP 4 1/4%x47x7"~10" 107
12 STEEL STRAP 3 1/4"x4"x7'=10" 80
Typ. 1
a 10" STEEL STRAP 3 1/4%x47x7" ~10" 80
2"x Tubing 3"x 3" Rail 8 STEEL STRAP 2 1/47%4"XT" 10" 53
Typ > N MATERIAL LIST FOR WINGS
a
5/?H Dio. fole in ITEM NO. REQD SIzZE LENGTH WT. LBS
272" x " x 5 FLAT CROSSARMS 2 1-3/4"x3/16" | 1710 3/4” 4
End Barrier Plate i FLAT CROSSARMS 2 1-3/4"x3/16" | 2'= 9 172" 6
W/ 5" x 2" Bolts A J I FLAT CROSSARMS 2 1-3/4"x3/16" | 3'- 8 1/4” 8
. " " " BRACES 2 2”x2"x10 6A | 1= 3 3/4” "
54" Dia. x 1" Slotted K 2P\§t2/mcﬁx 4 BRACES 2 2x2"x10 GA | 2~ 7 1/4” 23
fioles in C8x11.5 P BRACES 2 27x2"x10 0A | 37117 38
5 X A BRACES 2 2"x2"x10 GA | 5'- 2 1/2 a5
4" Dia. x 10" Anchor Bolt END BARRIER 4 27x2"x10 GA 7= 1374”7 123
4 Required Each Side END BARRIER PLATE 3 2 1/2"x3/16" 5" )
DETAL C DETAL D UPRIGHT POST 2 37x3"x 3/16" | 7/-0" 96
MATERIAL LIST FOR ALL SIZES
ITEM NO. REQD SIZE | LENGTH | WT. LBS
CHANNELS 2 cexi1.5| 8'-0”| 184
B PLATE CLIP 12 2"x3/8" | 4 172" 9
44 e .
7 Typ. ANCHOR BOLT CLIP 14 27%5/16 4 10
/a
a E E E E B CONCRETE REINFORCING STEEL
f | LENGTH | CUBIC YDS. WT. LBS
W8x18 BEAM 140" 2.29 82
12/-0" 2.06 74
10°=0” 1.84 61
8’0" 1.62 60
i
3ty 3% %" Tubing Brace Welded to GCALVANIZED HARDWARE
W8x18 Beam as Shown, See Detail H EM NO. REQD S1zE | LeneTH
DETAL I BOLT 3 172" 3"
BOLT 16 172" 2"
BOLT 3 172" 5"
T WASHER 56 3 1/18"
NS WASHER 14 13/16" -
NUT 28 172" -
NUT 14 34" -
ANCHOR BOLT 14 374" -
GENERAL NOTES: MATERIAL LISTS ARE FOR INFORMATION ONLY
1

. ALL CONCRETE SHALL BE CLASS A OR AA.

APPROVAL BY THE ENGINEER.
Vi 47 710"
Steel Strap 3.

4. CATTLE GUARD SLOPE IS TD CONFORM TO THE ROADWAY CRDSS
SLOPE AND GRADE.

LIVE LOADING: H-20

“FRAME WIDTH” COMBINATIDNS MAY BE VARIED TO OBTAIN THE

3 Tub 5.
3'x3"fe " Tubing SPECIFIED WIDTH OF CATTLE GUARDS.

See Detail T
EXTEND 4" DRAINS TO FACILITATE DRAINAGE OF STRUCTURE.

2. ALTERNATIVE DESIGN MAY BE SUBSTITUTED BY THE CONTRACTOR FOR

NEVADA DEPARTMENT OF TRANSPORTATION

STEEL CATTLE GUARD
TYPE B

(817)
9/97

Signed Original On File |R-7.1.3
CHEF_ROAD DESIGN ENGR. [0 05,74 ["




21yBx7' -3
D1y B K5 -3

Varies

LI AL

371/,

i_

37V,

21y DNy D!

Nailto Brace
w/20d Nails

9'"x4"x!/4" Plate

2" Dia. Pipe Sleeves

1" Dia.x15" Bo\ts/r/

]

Nail to Brace
w/40d Nails

216"x6'- 41/,

Nailing Strip -
% 4"x6" 21yB% 8!
| PLAN
el
@ (IRANERN 4
5 L N\ Nail Wing Braces £ /47 NP TR T
- 2'"'x6"x2'-1

g w/20d Nails
& l=— Install Suitable Latch
2 [ Nail to Wheel Guard When Gate is Used

(] . w/40d Nails
% L S S TTRPSTIY
i3 F 1 2
= S, S 2'y6"x5'

Pl Sl
I B B B | |y~ Plon Slope
B /= 6'%6"x7'-3"
= Wheel Guard
o T - 1o ;
-t U Varies 4 (.
ELEVATION
TIMBER WINGS
71-30
1" . 13-4"x 2"x 14" 0 @7" Centers ‘ 1/5"

\ ¥,"Dia.x12" Bolt w/Washer

an

7

21_5"
o0

|

1ogn

oy

5"

Eif i oocs
* *JG“L%NO' 4 Bars @ 7" Center

SECTION A-A

SEE DETAL B

9

713

54" Dia.x 9" Anchor Bolts

" g1l
7"'x1/4"x9'-11Y5" Plate Grind Smooth

No. 6 Bars @ 7" Centers

CONNECTION DETAIL

91l STRUCTURAL STEEL
(1-10"-0" COMPONENT)
. 4 ; 4 il ITEM NO. REQUIRED | SIZE LENGTH | WT.LBS
] ] | e P P
7 ; = T STRUCTURAL TUBING 13 4x2"x 1/4"| 9'-11 1/2"| 1133.3
| SPACER PLATES 60 217" x%g" a'-5" 67.0
i T ANCHOR BOLTS 10 5/8" 0'-9" 9.0
STEEL STRAPS 3 4% 174" 11 12.3
: il [ A\ END PLATES 2 7" 174" 9'-11 1/2”| 118.5
! il [T AN PIPE SLEEVES 8 2" 0'-6" 14.8
CONNECTIDN PLATES | AS REQ'D | 97x4”x 1/4" | - -
_ Ll [T [T CONNECTION BOLTS As REQ'D | 1" 15" -
] il [ [
! i IT IT REINFORCING STEEL.
™~ B I I i (1-10'-0" COMPONENT)
| I
Wil I I T ITEM NO.REQD | SIZE | LENGTH | WT.LBS
Wl [ [ [,1 % HORIZONTAL BARS 2 NO. 4 76
Hil TI TI T HORIZONTAL BARS ® NO. 4 7
HORIZONTAL BARS 8 NO. 4 84
i il il il VERTICAL BARS 44 NO. 4 37
- . LIFTING LUGS 4 NO. 4 7
1/4"'x4"x7'-1" Steel Strap 18 NO. 6 259
TOTAL 580
PLAN
1TEM NO. REQUIRED | SIZE | LENGTH BD. FT.
- @ 2-31.9 "
5°S7x15.3 2'-3"-9 6 WHEEL GUARDS 2 6'x6” | T1'-3" 43.5
30 WING SLOPE 4 x6 ‘0" 2.0
WING SLOPE 2 2'x6” | 6'-4 172" 12.8
No. 4 Bars Lifting Lugs, Embed 12" WING BRACES 2 2"x6” | 3'-4" 6.7
WING BRACES 4 2'x6” | 5'-3" 21.0
1 ] WING BRACES 2 x6 =1 14.5
WING BRACES 2 2'x6” | 2'-1" 4.2
][ ]E f{ ][ 2- No. 4 Bars WING BRACES 2 26" | 4’0" 8.0
WING BRACES 2 2'x6” | 5'-0" 10.0
i " [ firgpe—— Top & Bottom ING poST 2 47x6” AS REQUIRED
L NAILING STRIP 2 2"x2"
4 D [ 4 N
---------------------- dd- o - HS~No. 4 Bars @ 18" Ctrs.
L GALVANIZED HARDWARE
o 2-54"Dia.x9" Anchor Bolts Per 1Beamn o ITEM NO. REQUIRED | SIZE LENGTH | WT. LBS
BOLTS 8 3/4” DIA.| 12" 15
- | WASHERS 8 3/4” - 6
10 NAILS 50 40d - 3
NAILS 72 40d - 2174
ELEVATION o | e e
‘ CONCRETE ‘
‘ 1-10'-0" COMPONENT 194 CU. YDS. ‘

DETAL B

R

2" Dia. Pipe Sleeves
Typ. Each End

g
———]
|

Bituminous Surfacing Material

Bedding Material Slope to
Match Roadway Crown

I e e e | v e
-y !

S7x15.3

8" Dia. Hole @ ¢ Typ. Each End

See Note 4

END VIEW

4H><2H><\/4H
Structural Tubing

s x 47" -10"
Steel Strap

1/4"x4"x7'-1" Steel Strap

:

Tubing @ 7"

5'x2/5"x%e " Plate

7' Dia. Hole For Wheel Guard
4%2"x!/a" Structural

Ya
D Jyp.

No. 4 Bars Welded

Centers To I Beams

[T TP s

=

Y4

7 Yy T

Plate

S7x15.3

Ty

4

¥, Dia. Hole

TYPICAL CONNECTION

X -

NO. 4 BARS WELDED TO |BEAMS.

GENERAL NOTES:

1. ALL CONCRETE TO BE CLASS DA.
2. ALL CONNECTIONS TO BE WELDED.

3. WHEN GATE IS NOT SPECIFIED:

INSTALL THE REQUIRED TYPE DF INTERMEDIATE

BRACED POST ADJACENT TO THE WING
FENCE WIRES TO BE TIED TO BRACED

4. EXTEND DRAIN PIPES TO FACILITATE
OF STRUCTURE.

5. WINGS SHALL BE PAI
SPECIFICATIONS.

NTED WHITE PER

POST.
POST ONLY.

DRAINAGE

STANDARD

THIS DESIGN IS NOT FOR USE ON
MAINLINES, RAMPS, OR CROSSROADS

TYPE C

NEVADA DEPARTMENT OF TRANSPORTATION

STEEL CATTLE GUARD

Signed Original On File | R-7.1.4
[ADOP
CHIEF ROAD DESIGN ENGR. |

Vi
10/7.

(617
2/98]




¥9-Y

217" x¥%g" x 5
End Barrier Plate
Corner Bolt

134" xg"

37

gt x

x¥g" x

x 3" x 7'

10 Gage Post
21" x¥g" x 5" End Barrier Plate (Typ.)

x 1'-10%4" Flat Crossarm (Typ.)

2'-9'," Flat Crossarm (T

3'-8l/4

Wire Lugs At 8"+
Length

Flat Crossarm

(Typ.)

(Typ.)

yp. )

See Detail B Ctrs. Full
See Detai | ¢ — ©F Post
. , See Detail E
2 2
Max. | Max.
J T ()

[
I
Varies, See Table

SECTION A-A

T %
w%\

!

|

See Detail F
“ x 8" Timber

6" x 8" Timber

%“ Dia. Hole With

X

2" x 2" x 7'-1Y,
Tubing End Barri

20y 21 x 512l
Tubing Brace (

T

S /A
ﬂ\\Y/ &

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

Tubing Brace
4" Bolt

2" x 2" x 2'-7'/4" 10 Gage

Tubing Brace

" 10 Gage

er 2" x 2" x 3'-11" 10
' Tubing Brace

10Ga. Removable Panel

Typ.)

See Detail G

See Table

7-10"

e

8" x¥s" SteelSide Plate

Gage

Bolt Middle Timber to Bottom Timber.

€ %" x 12" Drift Bolts

| |
== — ¢

Bolt Top Timber To
Middle Timber

ey

G Foundations, Symmetrical About
Unless Noted

— a8
| T

Orift Bolt SECTION B-B - 16d Nails
Dim. "B" | Dim."B" [HER
T T
46" Varies., See Table L 4'-8" 2" x 2" End Barrier ‘ Varies Va
Typs Typy— ; Vo me iy
. , /2
76 Pilot Holes For " x 6" Lag Screws, _
ol 3 Rails Near Center To Be Welded To Locate Cattle Guard Anchors From Q ’———T—%@As”w Ho\esA
V_Y_H—H—H—\‘ ‘V—\‘ ‘V—\‘ ‘V_r‘ ‘ _ 2" x 3" x 1'-11" Stringer Plates ‘\ Cattle guard. I e vy 1 For 16d Nails
1T 1T 1 - | — 3" x 3"Rais | PLAN Z | |
A i i I — w3 U . . =N
o o 2" x%" x 4/" Plate Clips With 3" x 3" x %' x 3" Angles L e
TIT TIL ] /2" x 2" Bolts (Remavable Panel Only) Weld to Header Plate B 4% 4% Vg" Plate
L L e 2" x 5" x 4" Plate Cli / Cattle guord 8
B — —— N— x Y6 x ate Clips DETAIL
T T .
— 30 " 4
o o ot %" x 8" SteelSide Plate Finished Grade
— RO I | 74" Dia. x 6" Lag Screws —— | )
WBx18 == > — 4 Required Each Side Top of Foundation
. \“& %" Dia. x 1" Slotted Holes In C8 x 11.5 8" x 8" Timber 1" x 22" M.B. Corner Bolt
Mounting Angle 8" x 8" Timber See Detail A %''/Dia. Holes In 22" x %" x 5" End Barrier Plate With /2" x 2" Bolts END ELEVATION 6, 8 Timber
2 " x 8" Timber
EIN i
Typ>—=p B N\ Steel side Plote DETAIL B DETAIL C With Cottle Guard %" x 6" L.S. Anchor Bolt
Mortise Joints
PLAN 3"
NOTE: MATERIAL LIST IS FOR 5/ - Y
INFORMATION ONLY. %" Dia. Holes With ‘45 C?(lzts(:ﬁn”‘o‘e E ‘ L I \1 }
) g x 3" Bolts %" Dia. Holes With < I T I
MATERIAL LIST FOR WINGS ézo‘;(ﬁ' - 2" x 5" Bolts .
iew |Reco. s1ze LENGTH | wr. Lss. THIS DESIGN IS NOT FOR /N B 2" x 2" x 10 Gage P x e %! x 12 Drift Bolt
FLAT 2 | 134 x 367 | 1 -10 347 2 USE ON MAINLINES. RAMPS., Tubing Brace Flat Crossarm Plate, See Detaill
CROSSARMS OR CROSSROADS ¥, ! AL _
AT e 2 | 1 3/4m x 318" | 279 1727 3 - Eunl SIDE ELEVATION
GALVANIZED HARDWARE T Ny 3n . Without Cattle Guard
FLAT 2 | 134" x 318" | 373 174" 8 DETAIL D Vet wire L =—1—3"x 3"x Ye"x 7' Post
CROSSARMS 1TEM NO. REDD. | SIZE | LENGTH A WELDED OR ROLLED UNIT OF EQUIVALENT 4" Wire Lug
X 2" RERTE G B0LTS 3 /2" 37 DESIGN LDADING CAPACITY. MAY BE SUBMITTED FRAME SIZE oM. | DIM.
SRACES 2 {2 x2l X 00A | 1703 3/ u - - TD THE ENGINEER FOR APPRDVAL IN PLACE OF DETAIL E — —
BRACES 2 2" X 2" X 106A. | 2'-T 1/4" 23 BOLTS 6 172 5 37 X 37 X¥g" TUBING. LENGTH WIDTH A B
SRACES 2 | 2 x 2" x 1oea. | 3 n” 38 B0LTS 16 2 S Typ. 7 C8 x 1.5 58" | 140" | 4’0" | 6'—4"
BRACES 2 [ 2° x2' X 106 | 52 172" = WASHERS 56 9/16" 8 DETAIL F 8" x 8" Timber ; 88" | 120" | 30" | 5'-a”
ER NI v WASHERS 14 13/16" N 8'-8” | 10'~0" [ 2'-0" [ a'~4"
BAEE?ER : CrE e e ” NUTS. 28 172" 3" x 3" x3fg" Tubing Brace Welded To 2" x %" x 1-11" Plate Clip & Lag Screw ™ : 8'-8" 8'-0" | 1'=0" | 3'-4"
P e R TRV = : TP/ Stringer Piates & Bolted To W8 x 18 Beom As Shown \ |
D Baed NUTS 14 3/4" '/a See Detail D !
UPRIGHT FOST| 2 | 3" x 3" X 3/16"| 1°=0 % LAG SCREWS 14 3/4 5 e [, — %" Dia. Holes With V" x 2" Bolts DETAIL A i ¥ GENERAL NOTES:
— )‘(W WQH X %" x 4/, Plate Clips 1 1. gsE S.[NGLE LAYER FOUNDATION UNIT FOR EACH CATTLE GUARD
W 30 1o St
FRAME SIZE LONGITUDINAL STRINGERS STRUCTURAL STEEL '4;/ = Wg xXWS/E Bexurj'\ 1" Stringer Plate 2. TIMBERS USED [N FOUNDATIONS SHALL BE TREATED-
LENGTH WIDTH | NO. REGD- | SIZE | SPACING| WT. LS| ITEM NO. REQD- sizE LENGTH| WT. LBs. 4 Corner Bolt TIMBER FOUNDATION DETAILS
8=0" 14'=0"| 6 wexis | EQUAL 859 RAILS 3 37X 3" xng 14'-0" 1249 DETAIL G
SIDE PLATES 2 8" X 3/16" 147 -0" 143 NEVADA DEPARTMENT OF TRANSPORTATION
8’0" 1220"| 5 wexi8 | EQUAL 716 RAILS 3 37X 3" X 120" 1070 MATERIAL LIST FOR ALL SIZES GENERAL NOTES:
SIOE FLATES 2 5" x 316 120" 122 P No. REQD. S1zE | Lenorh | wr. Los.| 1+ ALTERNATE DESIGN MAY BE SUBSTITUTED BY THE CONTRACTOR FOR APPROVAL BY THE ENGINEER.
8'-0" 10'-0" 4 wex1s | EQUAL 573 RAILS 13 3% X 3" X¥g” 107-0" 892 CHANNELS 2 c8 X 1.5 8'-0" 184 2. LIVE LOADING: H-20. STEEL CATTLE GUARD
SIDE FLATES 2 8" X 3/16" | 10'-0" 102 STRINGER PLATES 3 2" X 3/87 | 1117 30 3. CATILE GUARD IS TO BE PLACED ON LEVEL GRADE ACROSS ROADWAY - ROADWAY CROSS SLOPE IS
TO TRANSITIDN FROM NORMAL SECTION TD LEVEL SECTION 25' BACK ON LINE AND 25 AHEAD DN
8’0" 8'-0"| 3 WeX18 | EQUAL 430 RAILS 13 37X 3" X¥g’ 80" 3 PLATE CLIPS 12 2" x 38" ai1s2" 9 LINE FROM EDGE OF CATTLE GUARD. TIMBER FOUNDATION
SIDE PLATES 2 8" X 3/16" 8’0" 82 ANCHOR BDLT CLIPS 14 2" X 5/16"] 4" 10 4. “FRAME WIDTH" COMBINATIONS MAY BE VARIED TO OBTAIN SPECIFIED WIDTH OF CATTLE GUARDS.
5. USE SELF-LDCKING NUTS ON REMOVABLE PANEL. Signed Original On File |R-7.1.5 617)
6. ALL WINGS SHALL BE PAINTED WHITE PER STANDARD SPECIFICATIONS. IADOP Vi
CHIEF_ROAD DESIGN ENGR. | 7/77 1-6/80)

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

Detail H

Counterbore so Nut &
Washer willbe Below

Surface. Cut Bolt Flush
With Surface if Necessary
to Seat Cattle Guard

DETAIL H

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




G9-d

Units Are Furnished As Required By Specified Cattle Guard Width

6' Shart End Unit 8'Intermediate Unit

8' Standard End Unit

6" 6-C40510 e 12" 6" 6" B8-C40510 @ 12"

8-C40510 @ 12"

63" O x4" 8-%" ©x4" Weld Studs @ 12"

8-%" Dia. x 4" Weld Studs @ 12"

Weld Studs @ 12"

14 CMP See Note 9

5-4058 B £.2"% 2"'x \/a"x S5t %"x 4"x 7'-1%" SteelPlate
- 54078 at End of Unit
L 2 2 Vi 6 5-4078 C
L e i 56 @2 2% 2% Vi'x & 227% 2% Va'x 8 D
x 2 Yi"x > ‘ ((‘ £ 2% 2% Vit 7-6y" )
- e T T T T —— T T T T T ot T T T T
o i i i —— i i i S
4078 o 8 ‘ LI I [ [ [ | ] [ - EaE !
| [ 14 [l 3
2" 2"x 6-2%4" 10 Gage Tubing - 5 T
End Section 4078 gt ol
A |
a : ‘
& & g
o — |
=+ ¢ ]
2 o
2 a Wex18 — Y
Y| 2 2°x 1-3%" 10 Gage 2 H e ]
®| Tubing Brace o 14 —
2'x 2" 2'-7/4" 10 Gage Il © ya
Tubing Brace L 3 G i
2'x 2"x 3'-11" 10 Gage \ S 3" 3 T ]
Tubing Brace } =3 t 7 = E
2'x 2'x 5-2)/2" 10 Gage g — o T L i i T T L ui T T 1
, ey w11 1| i i |1 i WO R B WAR B RA 1
© — i i

I
| T

Keys (Typical Between' Units

|
‘ See Key Details)

20y 2% gt

2" 2"x ‘/4“/ :

GENERAL NOTES:

10. APPROVED ALTERNATE DESIGNS MAY BE USED.

1-8%" | 3-Spacers @ | .1-3/g|1-4/," | 4-Spacers @ 1-9'= 5'-3" [1-4Y5" |1-3%" | 4-Spacers e 1-7/,"- | 1-9%" 3
™oy T T T IRy T
| |
T
errule Loop Inserts
TypicalEach Side of Each Unit
3'x3"x7'10 Gage Post
\ 4"x¥e "x1-10%" Flat Crossarm PLAN
170" x¥e "x2'-9Y/" Flat Crossarm
¥4"xe"x3'-8Y/4" Flat Crossarm
%" | 112//g" 1 5-W8x18 @ 1'-9"-7' 112/ 5-WBx18 @ 1-7V5"-6'-6"
A T
N | | I
% ‘ \
)
sl sl ey, s
NoH | *q Steel *q Steel *¢ Steel *q Steel *q Steel
N Plate Plate Plate Plate Plate
N 26" |y R/ + ! 4 '
NI 1 4 ;
I I I
! n +
rr r
I I
W8x18

Down VerticalFace of Outside TS Members, See Sec. H-H

C4030 As Shown

C4030 As Shown

Y"x5//4"x8Y," Elastomeric Bearing
Pad Under W8x18 and Bonded
ta "% 52" x 8Y," Plate.

See R-7.1.7.

7'-1%" Steel Plate, Bend Ends of Plate 1'/"

SECTION

A-A

NOTE: For Sections B-B , C-C ,D-D , and Details E ,F , G , Not Shown See Standard Sheet R-7.1.7

See Note 9

If Culvert Outlets Are Needed For Drainage
Use 2" Plantmix Bituminous Surface Full
Width and Grade to Drain, No Direct Payment.

11. METAL WINGS SHALL BE PAINTED WHITE PER STANDARD SPECIFICATIONS.

12. SHOP DRAWINGS SHOWING THE DETAILS OF FABRICATION AND THE PROPOSED

13. CATTLE GUARD WIDTH SHALL INCLUDE A 2’ SHY DISTANCE FROM THE

Typ. T

51 VsV VA% P
" T
| [l
| [l
| [l
| [l
| Il ‘\ I I I I I
I I I I I I I
U [l \
1 T —<ivp
| [l V4
| |

TS 3" 3 Y
%'x 4'x 719" SteelPlate
PLAN

Y6''x 4"x 7'-1¥s" Steel Plate

—1 wsxiB

1. PRECAST CONCRETE SHALL REACH Fc’ = 4500 PSI AT 28 DAYS. ALL
DTHER CONCRETE SHALL BE CLASS A OR AA.

2. REINFORCING STEEL SHALL BE GRADE 40 (Fs =20.000 PSI).

3. DESIGN LIVE LOAD H-20.

4. MINIMUM SOIL BEARING PRESSURE OF 4000 LBS/FT2 SHALL BE OBTAINED
BY PLACING A FINE AGGREGATE (SECTION 706.03.03) BED 3" THICK OVER
SOIL COMPACTED TO NOT LESS THAN 957 DENSITY AND HAND LEVELED.

5. STRUCTURAL STEEL SHALL CONFORM TO ASTM A36.

6. FASTENERS SHALL BE GALVANIZED.

7. BEARING PADS SHALL BE 50 DUROMETER HARDNESS.

8. CATTLE GUARD SHALL BE SLOPED TO CONFORM TO THE ROADWAY CROSS
SECTION.

9. WHEN CATTLE GUARD IS INSTALLED ADEQUATE DRAINAGE SHALL BE PROVIDED
TO INSURE AGAINST POSSIBLE SUBGRADE DAMAGE. DRAINAGE DETAILS SHALL

BE AS SHOWN ON THE PLANS. 8" CMP TO BE INSTALLED AT LOW END. SEE
STRUCTURE LIST FOR LENGTH OF CMP, 2’ MINIMUM.

LAYOUT OF UNITS SHALL BE SUBMITTED TO THE ENGINEER FOR APPROVAL.

NORMAL EDGE OF PAVEMENT, EACH SIDE (PER AASHTO).

NEVADA DEPARTMENT OF TRANSPORTATION

PRECAST CATTLE GUARD

Signed Original On File |R-7.1.6 (617)]

CHEF_ROAD DESIGN ENGR. [0 Gi/aal ™ s/00




g

1-gn

6-C3022 e 12"

5" SVp"

L —Spacer

I
£L2'% 2" Va'x 5"

N
o]
/5"

/174078 As Shown
771

/2"

99-Y

| [ P
A e n e

pogn

Key, See Key Detail
€4030

1oz

4

SECTION B-B

8

7S
| 1

£ 2"x2"X/4" With %" Dia.
x 4" Weld Stud

Full Penetration Butt Weld

12-TS 33" @ 74" - 6'- 7"

AT ] P T

[ [T (T CT [T T[]

W8x18

1y

2" CL._K

52" x 8/2" x V2" PL
3%"x 5'/4"x 8/," Elastomeric Bearing Pad
Under W8x18, Bond Pad to Metal Plate

A
3

94" Dia Ferrule Loop Insert

C40510 e 12"

Jogn

~—No. 4 Bars As Shown

50

SECTION C-C

8

5-gt

8-4014 @ 12" ‘

A
%' Dia. Holes r2/z

4

pogn

RV
T

\
v ‘ \&*3*4078 e 8"

2Yg"

2% 2% 6'-2F4"
10 Gage Tubing
End Section

DETAL E

¥," Dia. Threaded Rod
w/Washer & 2 Hex Nuts
Galvanize Al Parts

2"x 2Y,"x 4/4" Plate
w/ e " x 2" x 2" Plate

1" Dia. Hole
I

4°Draft

-]

Min.

1"

12" x 54" x 85" Plate
VD K
Elastomeric Pad

¥, Ferrule Loop Insert
UN.C. Thread

W8x18 ANCHOR ASSY.

1/5"x 4" Bolt w/Nut
& Washers

2'x 2'x 6'-2%" 10 Gage
Tubing End Section

End Unit

%" Dia. Hole

10n

1/3"x 8" Bolt w/Nut
& Washers

DETAL G

¥4 Dia. A307
Thread Rod

Vyx 25 x4l g
w/ " Dia. Hole

o 22" R
w/ 7" Dia. Hole

No. 4 Bar Threaded Thru Ferrule
Loops. Bar To Be FullLength
Of Unit Minus End Clearance.

2%" Dia.x 6" Studs (Studs May Be
Offset To Allow Placing of No. 4 Bar)

%" Dia. Hole

¥2"x Ys" Flat Crossarm

Typ. Vs

8

I I
/

_ ¥4" Dia. x 1-8" Bolt
VIEW K-K w/Nut & Washers

KEY DETAILS

GENERAL NOTES:

TYPICAL
KEY CONNECTION

1. 12" x 5l4" x 84" PLATE WITH FERRULE AND STUDS ATTACHED IS TO BE
CAST IN THE CONCRETE FRAME. AFTER THE CONCRETE FRAME HAS BEEN
MANUFACTURED: THE 34 DIA. A307 THREADED RDD@ IS TO BE TIGHTENED
INTO THE FERRULE. THE ROD [S THEN TO BE WELDED (2) 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 1S TD BE TIGHT AGAINST THE FIRST NUT TO LOCK IT IN
PLACE. AFTER A FINAL CHECK THAT THE STEEL GRATE IS STILL IN ITS
SPECIFIED POSITION, THE METAL CLAMPING PLATE IS THEN WELDED G 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.

I x 517" x 8lry" PLATE WITH 34" DIA. A307 J-BOLT (D AND STUDS
ATTACHED 1S 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 [S PLACED AND ADJUSTED TO ITS SPECIFIED

POSITION. THE METAL CLAMPS ARE PLACED AND THE NUTS TIGHTENED. THE FIRST
THE SECOND NUT IS TO BE TIGHT AGAINST THE
FIRST NUT TO LOCK IT IN PLACE. AFTER A FINAL CHECK THAT THE STEEL GRATE

NUT IS JUST TO BE SNUG TIGHT.

IS IN ITS SPECIFIED POSITION, THE METAL CLAMPING PLATE IS WELDED@

TO THE FRAME OF THE STEEL GRATE.

THEY SHALL BE MATCH MARKED.

ALL WELDING SHALL BE DONE AT THE PLACE
OF FABRICATION. IF STEEL GRATE AND CONCRETE FRAME ARE SHIPPED SEPARATELY.

PRECAST CONCRETE SHALL REACH Fc’ = 4500 PSI AT 28 DAYS. ALL OTHER

CONCRETE SHALL BE CLASS A OR AA.

Sy 3g 7
T 10 Gage Post

%" Dia. Hole

4
P— 1, Dia. 5" Bolt w/Nut

& Washers

[« \13/4”x 6" Flat

”WV_<@

7

L~ %"'x 5!/a"x 8l/," Elastomeric Pad
w/11/2" Dia. Hole, Bond Pad to

1 2" x 5Y," x 8!/5" Plate

= See Sheet R-7.1.6

Z ¢ Crossarm
/4" Dia. Wire Lug

DETAL F =
o
=
Bottom of C3022 C4030 C40510
Steel Plate BAR BENDING DETAILS

C4030
O

pozn

: L]

¥4" Ferrule Loop Insert '
U.N.C. Thread | %

All Dimensions, Keys, Reinforcing, & Structural Steel Typical All Units

SECTION D-D

P
%
3
3 din
i3 N

-

[
o S B E
13 Ve [1/2"
No. 4 Bor
Continuous SECTION L-L

41/5" Dia.
o+ o SECTION & DETAILS
Continuous

J-BOLT ALTERNATIVE | Signed Original On File [-7.17 (617)

NEVADA DEPARTMENT OF TRANSPORTATION

PRECAST CATTLE GUARD

|ADOP

CHIEF_ROAD DESIGN ENGR. 1/, v 8/98|




£9-Y

STRUCTURAL STEEL
TYPICAL CATTLE GUARD INSTALLATION GENERAL NOTES: UNIT 1TEM REQ'D | LENGTH WT. LBS.
ON CROWNED ROADWAYS 1. PRECAST CONCRETE SHALL REACH Fc’' = 4500 PSI g B e
AT 28 DAYS. ALL OTHER CONCRETE SHALL BE SHORT END TS37x3"x3/16 2 5" 678
CLASS A OR A wex18 4 7'-0 504
¢ Roadway L 2"x2"x1/4" 2 0’5 1/2" 3
2. MATERIAL LIST IS FOR INFORMATION ONLY. L 2"x2"x1/4" 2 6'-0" 38
L 2"x2"x1/4" 2 56 1/2" 35
- - 3/8” DIA. STUD 12 0'-4" 2
| STANDARD 8 BEVELED 8 Beveled 8’ | Standard s’ i ANCHOR ASSY. 8 90
8" or _g Unit As Uit Unit Unit As 8" or 6’ 3/8"x4" PLATE 2 71 374" 73
End Unit Required Required End Uni+ 1423
‘ 51" INTERMEDIATE | TS 3”x3"x3/16" 12| -1 3/47 384
Beveled Lt. End 1"l Beveled Rt. End ’—“ Bent Plate g’ x 9l WBx18 5 7'-0" 630
0.06 Ff. or 0.72 In. = 0.06 Ff. or 0.72 In. L 2”x2"x1/4" 4 0’5 1/2" 6
‘ L 2"x2"x1/4" 4 8’0" 102
3/8” DIA. STUD 14 0'-4" 2
Install Using an Even Number of Units as Shown N ANC&,DR,,ASSY' 0 B " s
Above and Indicated in the Table Below 3/8"x4" PLATE 2 T 3saT 13
1310
UNITS FOR ROADWAY CROWNED AT .
STANDARD END | TS 3“x3"x3/16" 12 16" 925
WIDTH OF | LENGTH OF | 8 FT. UNITS| 8 FT. UNITS| LENGTH | LENGTH s B B w8x18 5 7-0" 630
ROADWAY | END UNITS BEVELED STANDARD | SUPPLIED| BEYOND ' D1a.x4" Studs Welded @ 24 L 2"x2"x1/4" 2 Q'-5 1/2" 3
SHLDR. Alt @ 12" Each Side L 2"x2"x1/4" 2 8 -0" 51
; - ; : L 2"x2"x1/4" 2 76 172" 48
ig, i E:, ; g:, f 3/8” DIA. STUD 14 0'-4" 2
o/ oo ; o o ANCHOR ASSY. 10 — 113
, , , , 3/8"x4" PLATE 2 11 374" 3
30 2es8 2 32 1 1845
32 2es 2 32 o
347 2 @6 2 2 44" 5
36" 2e6 2 2 44" 4
38" 2 @6 2 2 44" 3
40° 2e6 2 2 44" 2! ALTERNATE ARMOR DETAIL REINFORCING STEEL AND CONCRETE
42 2 e 6 2 2 a4 1 This Detail May be Substituted for The 2”x 2”x /4’
A Angl + The Contract Option.
a4’ 2e6 2 2 48’ o’ rmer Angles ot fhe Comfraotors Opfien UNIT NO. REQ'D | BAR MARK | WT. LBS.| CONCRETE
46" 2eas 2 2 48" 1
o S es 5 5 P o SHORT END 7 4078 36 1.68 C.Y.
50’ 2 ee 2 i 0 5 10 4058 38
52 2e6 2 4 60" 4 2 C;‘g;‘z‘ ;
4 zes 2 4 eo’ 3 12 40510 47
56 2e6 2 4 60 2 6 4030 1
58" 2e6 2 4 60" 1 —
60’ 26 2 4 60’ 0
INTERMEDTATE 18 4078 EH 1.76 C.Y.
MATERIAL LIST FOR WINGS 12 c3022 10
— Limits of Excavation & Granular Backfill 8 C4030 16
ITEM REQ’D SIZE LENGTH WT. LBS —ae—
FLAT CROSSARMS | 2 134x 36" 11 =103 4
4" Plantmix Bituminous Surface FAT cROSeARMS | 2 3 2 el N STANDARD END " 4ore o7 2.11 C.Y.
s Al
Existing Precast Cattle Guard Existing ;éigEgROSSARMS ; ;’/AZX”/‘?O o 13/ 83/43/4” 1? 6 c3022 5
Surf. surface Xz x - 16 C40510 62
urtace BRACES 2 2"x2"x10 GA 2= 7 1/4"| 23 S 4030 12
BRACES 2 2"x2"x10 GA 311" 38 173
- - BRACES 2 2"x2"x10 GA 5'— 2 1/2"| 45
LT 0 [T 0T LT 0T T 0T 0T [ 0T [ CND BARRIER Y SUX2I%10 OA P
\ wex18 , BARRIER PLATES | 2 21 %210 X1 24" 0'-5" 1
BARRIER ANGLES | 4 215"x 217 x1q! 0'-10" 14
UPRIGHT POSTS 2 3"x3 " x %" 70" 96
o
HARDWARE
LOCATION [TEM No. Rea’D| SIZE | LENGTH NEVADA DEPARTMENT OF TRANSPORTATION
WINGS BOLTS 4 172" 8"
I A IR B PRECAST CATTLE GUARD
CONNECTION | WASHERS 36 [17/32" - SECTIONS & DETAILS
NUTS 18 172" -
METHOD OF PATCHING AT PRECAST CATTLE GUARDS BoLlS z sral et . — :
WASHERS 4 |13/16 - Signed Original On File [R-7.1.8 (617)
NUTS 2 3/4" - [ADOP Vi
CHIEF ROAD DESIGN ENGR. | 11/. 9/00




89-d

oi_gn

Single Unit W-12", 14', or 16’

Double Unit W=24", 28', or 32'

[
N

® unit

|
|
|
Iy
|
1

PLAN
FOUNDATION

L/5

¥4"'x 12" Anchor Bolt With 2" Projection,

Adjust to Accommodate

rid

& Hook
s

oi_gn

L\

dh

\

v

——] 8" j—
®

4010 @ 1/-8

16* No. 4

g

n

4

—

-

Forxton
* {ith 2"

1'-10"

f'./WVz” Cl.

No.4

4020

4010 e

Em—

f=—2"

T

SECTION A-A

SIDE VIEW

Recess in
Concrete

END VIEW

TAL B

Bars E.F., See Section A*AX

ELEVATION
FOUNDATION

Anchor Bolt
Projection

Bars

@ 1-6"
1-g"

See Detail G

SECTION F-F

4"0.D.

50

D

%" Bent Brace
Cut One Leg

Y2"x 2" M.B.

C8x13.7 End Beam

END VIEW
DETAL

G

Hole For
" M.B

4020 e 1/-6"

Left-Rail Panel

3

f

/8"

‘ Right-Rail Panel

Weld Plate to Brace

Diagonal Brace
2 Dy Gy

514 |

Horizon
AT AR ALY
Welded

ALY TT TT TT TT 11

al Strut

To Brace

&3y 3 Yw 3L

SIDE VIEW
DETA

%" Bent Plate
Weld Rails to Intermediate and End Beams
At Junctures
*- Spacing For W=12'is 1-6"
W=14'is 1-6 5/3”
W=16"is 1'-8 !/g"
SIDE VIEW

L D

Single Unit W= 12',14' or 16"

Double Unit W= 24', 28' or 32"
Intermediate Support Beams *

Il I}
! g Header Plote— !
i i f

F e

Rail Cold Formed ASTM
A 242 SteelPlate 7 Gage

T.S. 3"x 2"x 0.1875" Cold-Formed
Structural Steel Tubing ASTM A 500 Grade B

iy
}

ALTERNATE RAIL

& unit

Torque Strap
See Note 8

When Using Alternate Rail, Use

15 Rails Evenly Spaced

’-7‘/9”

CONNECTION FOR MULTIPLE
INSTALLATION

—§P— Bolt Panels Using the
Same

277ZASN

3

-

R

" SIDE VIEW

for Wing Connections

8

7
% - Limits of Backfill

Holes and Bolts

‘ Cattle Guard Frame & Grate ‘

2i_gn

Ol ==

(@)

Spoaced

14 Rails Equall

For Anchor Bolts

8' Out To Qut of Header Plates

@ 1" Dia. Hole

)

-

€ 1" Dia. Hole

[
[
[
[
[
[
[
[
[
[
[
[
‘ T
o e
Weld to Header Plate
/4" Header Plate

CBx13.75 End Beam
Weld to Header Plates

For Anchor Bolts

Rails.
Beam W8x15, Weld to Header Plates

LT b1

3'x3"x ¥%'"x3"L Weld to Header Plate

SECTION C-C

NERAL NOTES:

GE

1

Roadbed
L SRk 5

Roadbed
oMot s %

Varies

Varies
@~ oo

Precast Concrete Footings

‘ BACKFILL DETAIL

96 "Dia. Hole For
7o on e

ESTIMATED QUANTITIES FOR FOUNDATION

DESCRIPTION QUANTITIES

UNIT_WIDTHS 14 16 24" 28'

32'

2.2 C.Y.
276 L.F.

3.8 C.Y.
471LF.

2.5 C.Y.
3NMLF.

CONCRETE
*4 REINFORCING STEEL

4.4 CY.
543 L.F.

5.0 C.Y.
624 L.F.

PRECAST CONCRETE SHALL REACH Fo’ = 4500 PS1 AT 28 DAYS.
OTHER CONCRETE SHALL BE CLASS A OR AA.

STANDARD NUTS & WASHERS SHALL BE FURNISHED WITH EACH
FOUNDATION UNIT INCLUDING ANCHOR ANGLES. WELD OR BOLT ANCHOR
ANGLES TO CATTLE GUARD.

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.
BOTH DIRECTIONS.

NO. 4 REINFORCEMENT MAY BE SPLICED WITH 24" LAP UNLESS
PROHIBITED.

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.
PROVIDE FOUR 7'10" x 2” x !/{ TORQUE BARS EQUALLY SPACED.
WELDED BY 3" 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.

DESIGN LOADING DF GRID SHALL CONFORM TD AASHTO H-20.

50" IN

NEVADA DEPARTMENT OF TRANSPORTATION

STEEL CATTLE GUARD
GRID AND WINGS & CATTLE GUARD
FOUNDATION  (BLM)

Signed Original On File |R-7.1.9
[ADOP Vi
CHIEF ROAD DESIGN ENGR. | 1/95

(817)
7/04]




Guardrgil-Bridge rail Connector Galvanized Guardrail (Triple Corrugations) 372 8"

Wood or SteelPosts Transition " o . "
Terminal Nested Beams Panel Bid Item Guardrail Terminal (Tangential) Each - See Note 9
Connector See Detail N & Note 5 (See Note 6)

Hinge Point
AT a

i e——— 0 L 0L DD B0 DD B B B B B B B

g g g g g At
R I_— 0} }.——«E.O.Pv I 2 y
~£ﬂﬂiﬂi@§# TANGENT END TREATMENT

(7) 0n Retrofit Instollation Poving 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 (See Note 6)

Hinge Point
A /

] o B EEAEE 3 B B g B B B R i i k
A }.——«E.O.Pv Normal E.O.P. 2!

e e FLARED END TREATMENT
1-64" 1-6%" 16"
6'-3" 3'-1/5" 315" J X 31" 315" 31" 6'-3" 6'-3" 6'-3" 6'-3" 6'-3" 6'-3" 6'-3" 37'-8"
. A O } I I I I } I !
e e A g
7777777777777777777 et s el iy — — - - —d - - —d - —d B 4‘% LL“"

TYPICAL GUARDRAIL  INSTALLATION ‘r Guordrol End Terminol Flared: 1

GENERAL NOTES:

1. FOR DETAILS AND DIMENSIONS NOT SHOWN SEE SHEETS 9. WHEN GUARDRAIL 1S 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-35.3.1 FOR SPECIAL GUARDRAIL TERMINAL
END FOR RAILROAD CROSSING. 10. APPROUACH GUARDRAIL TERMINALS SHALL BE “NCHRP 350", FHWA,

AND NDOT APPROVED.
3. SEE SHEET R-8.2.2 FOR TRAILING END ANCHOR.
11. A REFLECTORIZED OBJECT MARKER SHALL BE INSTALLED ON THE

4. MINIMUM INSTALLATION: IMPACT HEAD OF THE APPROVED “350” TERMINAL PER MANUFACTURERS
Normal Edae GUARDRAIL—-BRIDGE RAIL CONNECTOR — 14'—43" RECOMMENDATIONS.
e e e NESTED BEAM SECTION - 12'-6"
6' Min. THRIE BEAM SECTION - 12'-6" 12. ALL WOOD/STEEL POSTS SHALL BE STAMPED WITH THE LENGTH ON DR
TRANSITION PANEL - &'-3" NEAR THE TOP SURFACE IN A CONSPICUQUS PLACE. THE STAMPED
DETAIL N P APPROVED 350" TERMINAL - 37'6" LETTERING SHALL BE 1'% HIGH AND -4/ DEEP FOR WOOD AND 's4’ TO
8313/ 35" IN HEIGHT FOR STEEL. IF THE LETTERING IS DISTURBING
NESTED BEAMS ) 2' Min DURING INSTALLATION 1T SHALL BE RE-STAMPED.
Hinge S ANY OTHER VARIATION THAT REDUCES THE MINIMUM LENGTH
Point Note 8 Roadwa SHALL REQUIRE APPROVAL OF THE CHIEF ROAD DESIGN ENGINEER.
Cross Slope

5. NO DIRECT PAYMENT FOR THE ADDITIONAL GUARDRAIL PANEL.

NEVADA DEPARTMENT OF TRANSPORTATION
Shoulder Dike 6 THE LENGTH OF THE TRANSITION PANEL (6'-3") SHALL BE
R4 ADDED TO THE ESTIMATED LENGTH OF THE THRIE BEAM

o GUARDRAIL. SEE SHEET R-8.4.1.

\Wood Post Shown. 7. FOR GRADING DETAILS NOT SHOWN, SEE SHEET R-8.2.1. TYPICAL GUARDRAIL

For Steel Post, FOR OTHER APPROVED “350” TERMINALS NOT SHOWN,
Soo Shest Ro8.4.1 REFER TO MANUFACTURERS DRAWINGS. INSTALLATION
8. ON RETROFIT INSTALLATIONS IF MINIMUM CANNOT BE MET AND - — -
SECTION A-A THE DISTANCE BETWEEN BACK OF POST AND HINGE POINT IS Signed Original On File |R-8.1.1 (618)

LESS THAN 2, THE POST SHALL BE LENGTHENED 1’ MIN. |ADOP

CHIEF_ROAD DESIGN ENGR. 1/89 v 6/04!




Normal Edge of Pavement

Varies 13'-1" to 40'-1"

Crash Cushion or Edge Travellane

Tangent End Treatment i
Bridge Structure or 31'-3" Min. See Note 4 ) (Bi-directional) -
- - 10" Min.
Concrete Barrier Rail A | 8'-3'" Min. B ——\ ’7 o
| —— ——— R
O]
Bridge Structure or 7 1 6 Nje
Congcrete Barrier Rail A B // o Min. 5|2
2 o5
25 Hinge Point %}NO% <=
| 25° See Note 5 98
Recoverable Slope *E; ) ee Note 7|
oQ S|
O]
Edge of TravellLane
Normal Edge of Pavement 9 ~_

Bridge Structure or

Normal Edge of Pavement

31'-3" Min. See Note 4

37'-6" Flared End Treatment

Concrete Barrier Rail

Bridge Structure or

See Note

2 |

Concrete Barrier Rail

Hinge Point

Trailing End Anchor
See Note
|

A - Hinge Point\
N?rpmd‘ Edget Normal Edge Design| Flare
of Pavemen of Pavement ?agid) Rate cee Note 2 A Normal Edge of Pavement
ee ote
75 16:1 _@m
Hinge Point Hinge Point 70 1511
60 13:1
Roadwa Roadway 50 | 171:1 | NEVADA DEPARTMENT OF TRANSPORTATION
Cross Slope T —~— Cross Slope
o . 40 9:1
(SRhowu\f?)r Dike Shoulder Dike 30 7:1 TYPICAL GUARDRAIL
R (R-1.4.1 INSTALLATION
See Note 7 See Note 7 - GUARDRAIL
SECTION A—A SECTION B-B FLARE RATES Signed Original On File | R-8.1.2 (618)
CHEF_ROAD DESIGN ENGR. [0 "%7/96 5/04

—~——Recoverable Slope ——

See Note 1

| Outside
Clear Zone
See Note 9

Edge TravelLane

Normal Edge of Pavement

GENERAL NOTES:
1.

2. SHOULDER DIKES, DOWN DRAIN, AND CURBS ARE NOT TO BE
INSTALLED IN THESE AREAS.

3. SEE SHEET R-8.2.2 FOR DETAILS NOT SHOWN.

4. GALVANIZED GUARDRAIL (TRIPLE CORRUGATIONS):
SEE SHEET R-8.4.1 AND R-8.4.1.1.

5. CRASH CUSHION OR TANGENT END TREATMENT
(BI-DIRECTIONAL) CAN BE FLARED AT 50:1 TAPER-

6. RECOVERABLE SLOPES REQUIRED BEHIND GATING PORTION
OF END TREATMENT OR CRASH CUSHIO

7. ON RETROFIT INSTALLATIONS WHEN DISTANCE BETWEEN
BACK OF POST AND HINGE POINT IS LESS THAN 2’
THE POST SHALL BE LENGTHENED 1’ MINIMUM.

8. GUARDRAIL HEIGHTS ON STAGE CONSTRUCTION PROJECTS
SHALL BE GOVERNED BY FINAL SURFACING HEIGHT

9. REFERENCE: AASHTO ROADSIDE DESIGN GUIDE.
CURRENT EDITION.

10. CLEAR ZONE SHOULD BE BASED ON DESIGN YEAR TRAFFIC
VOLUMES.

11. RECOVERABLE SLOPES ARE 4:1 OR FLATTER.
LEGEND:

- PAVED AREAS
See Note 3

FOR END TREATMENTS NOT SHOWN,
MANUFACTURER’S DRAWINGS.

REFER TO

Hazard Area
(Varies)

— 25' Min.




LL-Y

Bid ltem-Guardrail Terminal (Flared) Each 37'- 6"

4:1 or Flatter Slope

3:1 or Flatter Slope 20!

10" Min

(Transition Area) 4:1 or Flatter Slope

Table 1

Hinge Line
\

6:7
Oor
P/Otter r
Q/Oer

101
or
Flatter Slope

NormalEdge 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"

4:1 or Flatter Slope
Table 1

|
(Transition Area) ‘
|

Hinge Line

10" Min
|
6:7 or 4
fatte, T
e,
T 10
4 ‘10:1
or
Flatter Slope
Y=2'

Normal Edge of Pavement

METHOD D
GUARDRAIL TERMINAL (FLARED) (STRAIGHT)

GENERAL 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.

3. APPROACH AND TRAILING END GUARDRAIL TERMINALS SHALL BE
LEVEL 3 (TL-3), FHWA, AND NEVADA DOT APPROVED.

"NCHRP REPORT 350" TEST

4."W'" IS TO THE CENTER OF POST, EXCLUDING POSTS@AND@. USE TABLE 1FOR BREAKAWAY

POSTS WITH BLOCKS, EXCLUDING POSTS @AND @ .

LEGEND:

4
2 PAVED AREAS

y Bid Item-Guardrail Terminal (Tangential) Each
1 37'- 8" Guardrail
y 3:1 or Flatter Slope | 20" 41 or Flatter Slope pay limit
A 41 or Flatter Slope o
Table 1 | Hinge Line
y’ . ; | 1 6.
S I r
, givn g g P i@ @ @ 10 ~Lorg,,
V T Flatter Slope s E
t
, LNormG\Edge ,
Y=2 of Pavement LY:Z )V //1‘
METHOD A L
GUARDRAIL TERMINAL (TANGENTIAL)
Y Bid Item-Guardrail Terminal (Tangential) Each 4:1 or Flatter Slope
1 37'- 6" Guardrail
| 3:1 or Flatter Slope | 20" 10' Min. | pay limit
U 4:1 or Flatter Slope
Table 1 i i
a ‘ } Hinge Lmej 6:7or
X*‘ 7 4 i ‘ ® @] 10:1 Flog
in. = J or for
\l Flatter Slope Yo,
L 5”J L Normal Edge r Y=9"
Lgteqm QE? of Pavement /V A‘“
raight taper — End 50:1 Taper f L
METHOD B
Terminal at 50:1 Straight Taper
GUARDRAIL TERMINAL (TANGENTIAL)
X Min.
4! | w Y Normal Edge
1 See Note 4 of Pavement
Hinge Point :E
ner S0P ~— 501 TABLE 1
r\o . N -
A of Terminal Ends W (Flare) X (Widening) Y (Shy)
3\ o O¥Breokowoy Posts 9 Y
And Blocks (Typ) Method A 1-3l/" 7'-3/4" 2"
See Note 2 v v
-3/ 5-3l/," to .,
Method B 5-9l/m 6
TABLE 1 SECTION =31/ to 7'-31/4" to ‘
Method C 21-gl/; 8'-9/," 2
1-31/4" to 7'-3V4" t !
Method D 3\41{}4“ 9‘4@” © 2

NEVADA DEPARTMENT OF TRANSPORTATION

GUARDRAIL TERMINALS
GRADING PLAN

Signed Original On File [R-8.2.1

(618)
CHEF_ROAD DESIGN ENGR. [0 " Cksos ™ 0/




Wood or SteelPost
(See Sheet R-8.4.1)

See Anchor Plate & Cable i
K\Assemb\y Details on this Drawing |

He=E

|
|
|
|
|
@ =

[ 1] ]

/73/4“ Cable /1‘/4“ ¢ Rod

Iz
/2"

-

Galvanized Guardrail (Triple Corrugation)

r( SteelPost

S o

Clevis & 134" Dia. H.S. Bolt

Single Anchors Only

CABLE ASSEMBLY DETAILS

PLAN A 5
Grip=Thickness of Eye on Anchor Rods +/4" S?‘VAﬁgdo%A;ihgro‘g%‘g\ee 1
CLEVIS
DETAL B
- y CABLE ANCHOR ASSEMBLY STEEL POST GUARD RAIL
A Pay Limit For Trailing End Anchor S Note 3
v ee ote
VA o3 ‘ B '\‘ o8 Neutral
%" @ Machine Bolts W/Washers P
on Front Face (8 Total Galvanized Guardrai 3'%2¥4"x1/2"Plate With 3x3"x2/4" End @ Triple
— — — (Triple Corrugation) 1/ "Dia.Hole 1.1 Di Corrugation
= = = / Plate w/1/g" Dia. Hole
::c: :c: :o: 1" Dia. Stud = - s |
= ERVIERVAY
/: Lol Lo Lo ! Secure Cable Loop ., Pty " }—{Bex XHeo/dz Bolt
o : | : | : w/ 4-Cable Clips B Nut, And '
Ly - ~ - See Detail A = <[ 1/e" Washer (8 Req.)
e e D, 3|® 2 Hex Nuts 4 =
See Anchor Plate & Cable = 1-6" Diqy * 3 for 1" Stud
Assembly Details on This Drawing Min. LS 78
. AL /a
- - Wood or Steel Post IR [ o
R L (See Sheet RBah i - ANCHOR PLATE DETALLS
ELEVATION 14" ¢ x4'-6" Galv. Rod W/
Welded or Drop Forged Eye GENERAL NOTES:
U-Bolt Clip Spacing 2 Min 1. ANCHOR CABLE TO BE PARALLEL TO GUARD RAL FOR STRAIGHT RUNS OF RAL.
e 4l," Ctrs. W ~ ANCHOR CABLE MAY HAVE ANGLE POINT AT ANCHOR PLATE IS GUARD RAIL IS CURVED.
I—_T_I_‘} <
) A A g I 2. ANCHOR ROD HOOKS TO BE IN CONTACT WITH ANCHOR REINFORCEMENT WHEN
£ @ﬁuﬁuﬁu@ . : " CONCRETE IS PLACED. WIRE TIES MAY BE USED TO POSITION ANCHOR RODS.
B A p p
U-Bolts Glio on Short End of Cable 27No.8 Bars As Shown " " 3. CABLE CLIP CONNECTION (DETAL A) OR CLEVIS AND BOLT CONNECTION (DETAL B) TO
and Tiphten to 50 Ft.-Lb A4019 BE USED WITH WOOD POST GUARD RAILING INSTALLATION. FOR STEEL POST GUARD
9 : . RAIL INSTALLATIONS, CLEVIS AND BOLT CONNECTION (DETAIL B) IS TO BE USED. OTHER
ALTERNATIVES FOR ATTACHING CABLE TO ANCHOR ROD MUST BE APPROVED BY THE
DETALL A 4-A4079 Bars Eq. Spa ENGINEER.
CABLE CLIP INSTALLATION 4. FOR TRAILING END ANCHOR CONCEPT, REFER TO PLAN VIEW SHOWN ON SHEETS R-8.1.2
See Note 3 AND R-8.3.1.
5. CONCRETE SHALL BE CLASS A OR AA.
R " x 5" x 5" Center on 6. THE TRAILING END ANCHOR SHALL BE INSTALLED QUTSIDE THE CLEAR ZONE FOR
1%e" Dia. Hole For Rod - R Yo" x 5" x 5" Center 2 OPPOSING TRAFFIC.
on 196" Dia. Hole For Rod
§ Cable Anchor Assembly] 1/4" Dia. Galv. Rod 7. CABLE SHALL BE RESTRAINED FROM MOVING DURING TIGHTENING.
. 1/4" Dia. Galv. Rod
%
4 2 . Hex. Head Nut
‘ Cable to be Swage Connected NEVADA DEPARTMENT OF TRANSPORTATION
12" Eye 1/a \
14" @ x4'-6" Galv. Rod 1'-6'" Min. Dia. 1'-6'"" Min. Dia. |
o Concrete Anchor = . Concrets Anchor nnooocapconconac (D E—
o. 8 Bors : No. 8 Bar / TRAILING END ANCHOR
Yy .
SINGLE ANCHOR OPTIONAL ANCHOR ROD END DETALS Ji Dia.(6x19) Galvanized Coble

Signed Original On File | R-8.2.2 (618)
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Pay Limit

W6x15x3'- 10 34"

‘ 7
R
I | |
n
A
JLo_ O |
11/4" Holes
Detail B

/4" Plate Washer

Plan )
Buried End Anchor
(See Elevation View)

C <]
Top
of Cut

Ditch Flowline

Varies (See Contract) Normal Edge

or . 1 Min. Cover Steel Post 13"
Guardrail | Pay Limit for End Anchor Over Top of Post eerros M °
Anchor Rail Washer Back-up Plate SV -
" x 3" x Y Min. Plate See Detail C Holes ™~
6':3" | / 6'-3" Railing splicing
I [ bolts(4)
| | 13/4‘5( 7% \/AH .
e ‘ = < Plate Washer Rail
— £ — ———= ’ See DetailB Element
1 ==N 1 : A
: N Detail A
, | o I 1 T weasxs-ion
| | o2 Tl | SteelPost
! ! > — See Detail A o
I I I [ .
o [ <
| | ) aE e o 4 A
L L] 0 Holes | [
11 ) 4 T O
. . IS Ie)
EleVthOn on -6 Mi 1/g'" Nominal t t
) ) Diometi‘;. Thickness. Same ) ) _
6''%8"x6' Piyon E‘hope FSS Rc;[\ . /{z> = &
Wood Post(Shown) HS Bolt, ement -ection
or Hex Nut, & 30 1 1
W6x8.5 or W6x9x6'-8" Cut Washer(4) B/?)\txsét/z o ©
Steel Post
See Note 3 . Back-up Plate,(2)
Section See Detail C

W-BEAM INSTALLATION

Detail C

Back-up Plate, For Use Between
Guard Railand SteelPost

Rail Element

THRIE BEAM INSTALLATION

General

of Pavement <J
C

S
V3
’\\\A}/}%
\&
\\),
S

(Not Steeper Than 40\ Fiatter Then )
2
A

Section C-C

W-Beam Shown

Notes:
CONCRETE SHALL BE CLASS A OR AA.
ALL HARDWARE TO BE GALVANIZED.

FOR GUARDRAIL DETAILS NOT SHOWN. REFER TO SHEET
R-8.5.1(W-BEAM) OR R-8.4.1, R-8.4.1.1(THRIE BEAM).

BACKFILL ACCORDING TO SECTION 207.

Pay Limit W6x15x4"-6" 3V/a"
or 1'Min. Cover Steel Post ] r——ﬁ/g”
Guardrail Pay Limit for End Anchor Over Top of Post
Anchor Rail Washer (2) Back-up Plate < 1" ,
" x 3 x Jg" Min. Plate See DetailF / Holes P
6'-3" A 6'-3" \ " .
Railing splicing L
bolts (4)
| — |
! ! 1% 7" Yo" Rail
; ; Plate Washer Element
; T T = See DetailB
T T .
i i B & B Detail D
i i = T
| | - 4 N
Lt 8 Dl e wexisxa-6t .
‘ ‘ ¢ o Steel Post 1
- Lo See DetailD 12" 2
7, —.¢ ’
AR jo n . Yy x 2Vph 31/, 3
R N Bolt Slot Holes 3.
. " R
m m Elevation Sl I i 4.
Iy QIyR! 2”1 1'-6" Min. m\m B
6"x8"x6 Diameter ™~ N
Wood Post(Shown) 1 2" - /8" Nominal
N _an HS Bolt, Hex Nut, BN Thickness. Same
W6x8.5 or WBx9x6'-8 & Cut Washer (4) «© Shape as Rail
Steel Post Element Section
See Note 3

Back-up Plate,(2)
See Detail F

Detail F

Back-up Plate, For Use Between
Guard Railand SteelPost

Rail Element

NEVADA DEPARTMENT OF TRANSPORTATION

BURIED END ANCHOR
W-BEAM & THRIE BEAM

Signed Original On File [R-8.2.3
IADOP Vi
CHIEF_ROAD DESIGN ENGR. | 1/05
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Bid Item

Table A o n Guardrail Barrier Rail Connector GENERAL NOTES:
; Number of ear Ared 7 1 Bridas Rai 1. USE OF THIS DETAIL REQUIRES CHIEF ROADWAY DESIGN
Radius
CRT Posts L w Stete Highway Cuardroil Bridge Rail Connector ENGINEER APPROVAL. THIS INSTALLATION IS INTENDED
8 — 6" 3 25 15/ Bid Itern FOR THE LEADING SIDE TO A BRIDGE END , ESPECIALLY
17 = 0” 5 307 15 Galvanized Guardrail (Triple Corr.) WHERE INADEQUATE ROOM IS AVAILABLE TO INSTALL
. - ; : OTHER STANDARD INSTALLATIONS OF GUARDRAIL-BRIDGE
25 - 6 8 40 20 Transition RATIL CONNECTORS. GUARDRAIL AND GUARDRAIL TERMINALS
35'- 0" 11 50’ 20’ M Guardrail Galvanized Guardrail (FLARED) OR GUARDRAIL TERMINAL (TANGENTIAL) DUE
171 37 \ TO A NEARBY CROSSROAD OR APPROACH.
10 6'-3 .
See Design Criteria Note C B = ¥ B B & 8 BEC_ 41— 2. SEE CONTRACT STRUCTURE LIST AND STANDARD PLANS
. JA FOR TRANSITIGON AND TERMINAL CONNECTOR TYPE.
Point B Bridge End

See Table A

L (See Table A)

Radius See Structure List

-Clear Area-

PT

See Note 3

Bid Item Guardrail Terminal
(Flared or Tangential, Flared shown)

3. THE SLOPE FROM THE EDGE OF THE SHOULDER INTO THE
FACE OF THE GUARDRAIL SHOULD BE 10:1 OR FLATTER.

SEE SHEET R-8.2.1.

CRT(CONTROLLED RELEASE TERMINAL)

4. GUARDRAIL INSTALLATION SHALL BE W-BEAM GUARDRAIL
WITH BREAKAWAY CRT POSTS AND WITHOUT BLOCKS.
TIMBER POSTS ARE

‘ SHOWN AS ITEM “PDE0O9” IN THE AASHTO-AGC-ARTBA JOINT
COMMITTEE TASK FORCE 13 REPORT “A GUIDE TO

(See Table A)

% Do o

w

‘ STANDARDIZED HIGHWAY BARRIER HARDWARE:.

5. RADIUS IN FEET SHALL BE ETCHED INTO PLATE
REPLACING THE LETTERS “HH” SHOWN ON THE

IDENTIFICATION PLATE DETAIL.

Hole 2

on
2

I

N

Steel
< Plate

GUARDRAIL RADIUS.

2k

PC

/4]

Min.

IDENTIFICATION

Min. 6-

DIGITS SHALL BE
‘ 112" MINIMUM HEIGHT AND 34" MAXIMUM WIDTH.
PLATE SHALL BE GALVANIZED AFTER ETCHING.

I/
/a 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

ANCHOR TERMINAL TO BE USED ONLY WHEN THERE IS NOT

ENOUGH ROOM TO ACCOMMODATE AN NCHRP REPORT 350

TERMINAL.

PLATE DETAIL

See Note 5

LEGEND:

)

- Clear Area

X% - CRT Posts, No Blocks, See Note 4.

® ¥ .
3 5 Spoces @ - 3 O.C. DESICGN CRITERIA NOTES:
A A. DESIGN CRITERIA IS FROM A FHWA TECHNICAL ADVISORY T 5040.32, DATED APRIL 13, 1992 CALLED “CURVED W-BEAM GUARDRAIL
E POINT A I INSTALLATIONS AT MINOR ROADWAY INTERSECTIONS”.
- 1 Space Min. B. THIS INSTALLATION 1S ACCEPTABLE FOR LOWER SPEED (UP TO AND EQUAL TO 50 mph), LOW-VOLUME THROUGH ROADWAYS
8- 3" 0.C. INTERSECTED BY LOW-SPEED. LOW—VOLUME CROSS ROADS AND/OR DRIVEWAYS.
z
_o C. A FLAT APPROACH TO THE CURVED GUARDRAIL INSTALLATION IS NECESSARY TO ENSURE PROPER PERFORMANCE OF THE SYSTEM.
o . -
i 1.
Sh Bid Item THE CROSS SLOPE SHOULD NOT EXCEED 15:1. WHEN ADJACENT TO A SUPERELEVATED SECTION ON THE MAINLINE. AN ANALYSIS SHOULD
Eo Anchor Terminal BE PERFORMED TO EVALUATE THE POTENTIAL FOR VAULTING OF AN ERRANT VEHICLE.
52 (See Note 6) D. IN TABLE A. RADII ARE NOT TO BE INTERPOLATED NOR EXTRAPOLATED. THIS INSTALLATION 1S BASED ON INTERSECTION ANGLES
-2 NEAR 90 DEGREES.
R E. FOR THE 8'—6” FOOT RADIUS LAYOUT. THE GUARDRAIL PANEL 1S NOT BOLTED TO THE ONE CRT POST AT THE CENTER OF THE
5.3 CURVED NOSE AREA.
5t ¥, Hole With Snug Fitting F. FOR OTHER LAYOUTS USING LARGER RADII UP TO 35’. THE GUARDRAIL PANEL IS BOLTED TO THE CRT POSTS IN THE CURVED
°g Insert, " 0, 7/2" Long G. ON CRT POSTS WITHIN. THE ARC LENGTH, USE S¢’ DIAMETER BOLTS. EACH
. > ‘16 .
5 CRT POST WILL HAVE 37 HOLE WITH A SNUG FITTING INSERT. 34 ID x 7's LONG. NEVADA DEPARTMENT OF TRANSPORTATION
=5 l<_ CRT Post USE 1125” WASHERS ON BACKSIDE OF CRT.
oo 5 H. CLEAR AREA SIZES ARE SHOWN IN TABLE A. THE CLEAR AREA MUST BE KEPT
o Effm — | 1" FREE OF FIXED OBJECTS. FOR EMBANKMENT SLOPES THE HINGE POINT SPECIAL GUARDRAIL
2 Washer SHOULD BE GREATER THAN 2’ BEHIND THE BACK OF POSTS. EMBANKMENT INSTALLATION
< SLOPES WILL BE FLATTER THAN OR EQUAL TO A 2:1 MAXIMUM. CRT
THE CLEAR AREA SHOULD BE KEPT FREE OF PEDESTRIAN WALKWAYS.
L [. USE THE ANCHOR TERMINAL WITH LOW-SPEED, LOW-VOLUME FACILITIES WITH Signed Orignal on Fis [R6.24 )
See Note 3 SECTION A-A A STOP CONDITION ON CROSS ROAD OR APPROACH. 2.
CHEF_ROAD DESIGN ENGR. [0 101 [ >"% /02
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Guardrail Pay Limit

Anchor Terminal Pay Limit

6-3" 6-3"

Anchor

ﬁ.‘_&.‘ Plate

(2) 1" Nuts &
Washers
See Note 3

~ See Note 4

W-BEAM INSTALLATION

GENERAL NOTES:

Anchor Rail Washer
(1" x 3" 8 Gage Min.)

End Section

Standard 2" ID Pipe
Sleeve (2%" QD)

Bearing Plate

(8" x B"x %" SteelPlate
With 1" Dia. Hole,

See Note 4)

(2) 1" Nuts_& 1 Washer
See Note 3

Anchor Post Assembly

1. USE OF THIS DETAIL REQUIRES CHIEF ROADWAY DESIGN ENGINEER APPROVAL.

2. TO BE USED ONLY WITH SPECIAL GUARDRAIL INSTALLATION. SEE SHEET R-8.2.4.

3. OUTSIDE NUT SHALL BE TORQUED AGAINST INSIDE NUT A MINIMUM OF 100 ft-lbs.

4. TOENAIL PLATE AT CORNERS WITH 10D NAILS.

Guardrail Pay Limit

Anchor Terminal Pay Limit

6-3" 6-3"

| (2) 1" Nuts & Washers

See Note

THRIE BEAM INSTALLATION

Anchor Rail Washer
(194" x 3" 8 Gage Min.)

End Section

Standard 2" ID Pipe
Sleeve (2%" 0D)
Bearing Plate

( B"x B"x %" SteelPlate
With 1" Dia. Hole,

See Note 4)

(2) 1" Nuts_& 1 Washer
See Note 3

Wood Breakaway Past

Anchor Post Assembly

1o

Splice Bolt Slot
Al

ELEVATION 1

W-BEAM
END SECTION

End Section

PLAN

Splice Balt Slot
) i A
R
—

[

ELEVATION

THRIE
END SECTION

6-6"

¥, Cable

Swage

| nnononnononnon)
1" x 7" Stud

Threaded Full
Length (Typ.)

[Sp——
16"
2" 4" 4" 4" 2"
\ \ \ \
= e e = Smra
\/AH
=) = = =

¥4" Hole (8 Required)

ANCHOR PLATE - ELEVATION

"

350\ (g %" x 15" Machine Bolts

B-d—

3" x 24" x /5" End P\utej

w/Hex Nut & Washer, Place
Washer on Face Side of Rail.

2
.
SECTION B-B
NEVADA DEPARTMENT OF TRANSPORTATION
ANCHOR TERMINAL
Signed Original On File [R-8.2.4.1 (618)
CHEF_ROAD DESIGN ENGR. [0 101 = "> 1/ 08




I 25' Min.

E

|22,

Greater than 2'-6"
Wood or Steel Posts

OBSTRUCTION

L

6l-3"

GENERAL NOTES:

1. USE NESTED THRIE BEAM,

ONCE THE DETOUR

SEE DETAIL N SHEET R-8.1.1.

2. AN APPROVED GUARDRAIL TERMINAL SHALL BE USED
IS TO BE USED AS A TWO WAY DETOUR.
IS REMOVED.

IF THE ONE-WAY FACILITY
THE TERMINAL SHOULD BE LEFT IN PLACE

i i By B i i i i
K I roce of Guardrall See Note 3 3. FOR DETAILS OF TRIPLE CORRUGATION GUARDRAIL SEE SHEET R-8.4.1.
4. FOR INFORMATION NOT SHOWN REFER TO THE MOST CURRENT ADOPTED AASHTO ROADSIDE
Trailing End Anchor -@m DESIGN GUIDE.
R-8.2.2, See Note 2 METHOD 1
Standard Installation 5. IF GUARDRAIL SYSTEM IS NOT SATISFACTORY, USE CONCRETE BARRIER RAIL. CHECK
FOR VEHICLE ROLL ANGLE (TOP OF TALLER VEHICLES HITTING THE OBSTRUCTIONS).
6. SPACER MATERIAL MAY BE I-BEAM., WODD BLOCK, OR FORMED STRUCTURAL TUBING BY
PRIOR APPROVAL OF THE ENGINEER. FOR DETAILS OF A SPACER BLOCK SEE SHEET
R-8.4.1. SHY DISTANCE CAN BE ADJUSTED UPWARD TO FIT THE SPACER BLOCK.
Greater than 1'-8" to 2'-6"
Wood or Steel Posts
E OBSTRUCTION /7
‘ 25' Min. 3‘4‘7/‘2” 53
i i oy B i B B 8 iof B i P
" ‘ !Foce of Guardrail, See Note 3 ‘ _‘ Nested Beams
f 55 Min = See Note 1
Trailing End Anchor —‘ Spacer Blocks at 3'-1/"
R-8.2.2, See Note 2 3'-1/5" Intervals Center to Center ! Intervals Center to Center
10" [ -] 10" 1-6%," Intervals Center to Center
METHOD 2 s ] | ‘
Wood or Steel Posts
‘ E OBSTRUCTION ‘ ‘
|
R \ RAEHE B & R
/ N F f Guardrail
Shape Spacer ! 3‘4‘/2“ Intervals ! SggeNOote u3or rai
Blocks to Fit Center to Center 6'-3"
vari (See Note 6)
aries | ., ‘ 25" Min.
Nested Beams, See Note 1 | 0" to 1
Greater than 1 to 1'-8" ——| Wood or Steel Posts See Note 6
3'-1/5" intervals
| 250 Min. OBSTRUCTION o
| | -
\ j | Q | | METHOD 4
See Note 5
i i B HE R R &
o 1

Trailing End Anchor

4Foce of Guardrail, See Note 3

AEAAAAE
|

I 25" Min.
1-6%," Intervals

R-8.2.2, See Note 2

Center to Center

METHOD 3
See Note 5

|
|
i
|
!

NEVADA DEPARTMENT OF TRANSPORTATION

GUARDRAIL INSTALLATION
DEFLECTIONS
AND BACK SPACING

Signed Original On File | R-8.3.1
IADOP
CHIEF ROAD DESIGN ENGR. |

(618)
7708l 8/ 08|
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Varies 37'-6" Varies

See Note 3 3-Sections of Nested Galvarized Guardrail (Triple Corrugation) Sce Note 3
""Modifie