Proposed Standard Plan Changes.

July2, 2015



EVADA Standard Plans
DOT Change Request

Requests for modifying the Standard Plans for Road and Bridge Construction must be submitted to:

NDOT Specifications Division

Attn: Standards and Manuals Supervisor
1263 South Stewart Street

Carson City, Nevada 89712

Standard Sheet No.: R-1.1.1 Page No.: R-2
Note: A separate form is required for each change.

Description of requested modification or correction: For “Type 7 Drop Inlet” and “Type 8 Drop Inlet”, the Structure
Excavation and Granular Backfill should be shown from the ground to the bottom of the drop inlet and not the little squares
adjacent to the drop inlet.

Reason for request: There is no way the contractor can construct these drop inlets without completely excavating out not
only the space taken up by the drop inlet, but the 18” adjacent to the drop inlet.

Requestor Information: =~ Name: Brian Matthews of Hydraulics Phone: Ext. 7621

For Standards/Manuals Personnel Only: O Approved 00 Denied

Revised by: Signature: Date:

Policy Review:
0 CADD Standards 0 ASTM O AASHTO U Design Manual O Specifications

Reviewed by: ~ Signature: Date:
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CULVERT INSTALLATION WITH UNSUITABLE FOUNDATIONS
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Slope Rounding
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Cut Slopes Steeper than 5:1 will be Rounded, Except in Rock
ROUNDED OR TRANSITION SLOPES
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TYPE 7 DROP INLET
8" Varies 18" Ditch 18" Varies 18"
See Note 9 | Line ! I S
. | : | |

TYPE 8 DROP INLET

NOTES:

1. Excavations for multiple pipe installations 12' and over in width will be paid as channel
or roadway excavation.

2. Structure excavation and backfill in excavation to be paid below subgrade and within
designated limits.

Embankment to be constructed to flowline prior to installation.
Backfillin embankment to be paid from flowline to the designated maximum limits.

Roadway excavation to be paid to subgrade.

@O kW

CMP, HDPE or RCP ~ when the pipe is laid in a trench in rock, hard clay, shale

or other hard material, the unsuitable material shallbe removed to a depth of not less
than 6" for RCP and 12" for CMP, HDPE below the bottom of the pipe grade and the
trench backfilled with a suitable material. In no place shall the pipe be laid directly on
unsuitable material.

7. No additional excavation is necessary under headwalls when rock or other hard material
is encountered.

8. When a firm foundation is not encountered all soft, spongy or other unsuitable material
under the culvert shallbe removed, and the space filled with foundation fill. (depth of
foundation fillas indicated on the plans or ordered by the engineer, but not less
than 1'-6").

9. Grade to this elevation prior to installation.

LEGEND:

KX - STRUCTURE EXCAVATION
BEEERRY ~ GRANULAR BACKFILL
(ITIIIIII] - roaoway ExcavaTion

PR - cHaweL Excavation
— DRAINAGE EXCAVATION

No Additional Payment For

Less, than, 12/ Material Placed In Dike
o5
S
N rrrrrr 7 /A
A g
12" and Over

FLAT BOTTOM DITCH EXCAVATION

STATE OF NEVADA
DEPARTMENT OF TRANSPORTATION

STRUCTURE EXCAVATION
AND BACKFILL
METHOD OF MEASUREMENT

R-1.1.1 (206,207) Signed Original On File

CHIEF ROAD DESIGN ENGR.

ADOPTED _ |REVISED
8/69 5/09




EVADA Standard Plans
DOT Change Request

Requests for modifying the Standard Plans for Road and Bridge Construction must be submitted to:

NDOT Specifications Division

Attn: Standards and Manuals Supervisor
1263 South Stewart Street

Carson City, Nevada 89712

Standard Sheet No.: R-1.1.6 Page No.: R-7
Note: A separate form is required for each change.

Description of requested modification or correction: Remove the “Granular Backfill” call-out from the “Class C Bedding”
Section.

Reason for request: The Legend covers all of the bedding, backfill, etc. and the rest of the sections do not include a label. So
to be consistent, Hydraulics believes that the call-out is not necessary and should be removed.

Requestor Information: ~ Name: Brian Matthews of Hydraulics Phone: Ext. 7621

For Standards/Manuals Personnel Only: 00 Approved U Denied

Revised by: Signature: Date:

Policy Review:

[0 CADD Standards 0 ASTM O AASHTO 00 Design Manual [ Specifications
Reviewed by: Signature: Date:




18" 0.D. 18"

4" Min, 4" Min.

174 of D

|——><—'<— 174 of 0.D.

CLASS A BEDDING (RCP)

18" 0.D. 18"

I—f 176 of 0.D.

1/2" Per Ft. of Average
Fill Over Pipe
(12" Min.— 3/4 of 0.D. Max.)

CLASS B BEDDING (CMP)

18"

172 of R

See Note 4

18", 0.D. 18"

@

L_—J l.‘ 1/6 of 0.D.
6" Min.

CLASS B BEDDING (RCP)

18" 0.D. 18"

@

AL

CLASS C BEDDING
(RCP AND CMP)
STANDARD HDPE BEDDING

18"

BEDDING FOR MULTIPLE OVAL RCP CULVERTS

NOTES:

1. Minimum depths as specified on sheet R-1.1.1, Notes 7 and 9 will prevail when

these conditions are encountered.

2. 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.

&~ oW

LEGEND:

M - GRANULAR BACKFILL

m — CLASS A SLURRY BACKFILL

ALLOWABLE FILL HEIGHT

. Class B bedding shall be carefully shaped to fit pipe prior to installation.

. See sheet R-2.1.1 or headwall details for appropriate pipe separation.

FOR REINFORCED CONCRETE PIPE

FILL HEIGHT IN FEET

Pipe

m I X Class

PipeSize | A B A B A B Bedding

1.D. Class
24" 122 |14 | 30 | 18 | 46 | 29
30" 22 14 32 20 | 47 30
36" 22 | 14 | 32 | 20 | 47 | A
42" 22 14 32 21 47 31
48" 22 14 32 21 48 31
54" 22 14 32 21 49 31
60" 22 | 14 | 33 | 21 | 49 | A
66" 22 | 14 | 33 | 22| 49 | 3
72" 22 15 33 22 | 48 32
84" 22 | 15 | 33 | 22 | 50 | 32

STATE OF NEVADA
DEPARTMENT OF TRANSPORTATION
CULVERT BEDDING AND
ALLOWABLE FILL HEIGHT
FOR RCP
R-1.1.6 (603,604) Signed Original On File

ADOPTED REVISED
8/96 5/

09

CHIEF HYDRAULICS ENGR.




EVADA 2014 Standard Plans
DOT Change Request

Requests for modifying the Standard Plans for Road and Bridge Construction must be submitted to:

NDOT Specifications Division

Attn: Standards and Manuals Supervisor
1263 South Stewart Street

Carson City, Nevada 89712

Standard Sheet No.: Q o |. (, Page No.: R' 7 Note: A separate form is required for each change.

Description of requested modification or correction: ’be'(CrTC,C\ASS’B ..... |?> 2DD)1A " Chanye . .
Cless C To.  Class i3, GRPaTE. Ful. Heishr. laBle, ARR..........
MNew. TARL,.... APR. . RCP.}. Cmp. . MOTES,. . ARD.. XS4 00N ...
I (Please attach supporting information)
T T T8 o o e LT =io) 4 P

Requestor Information: ~ Name: BQ,AM Mpa Théw's HD Phone: 7L 21

For Standards/Manuals Personnel Only: [J Approved [0 Denied

Revised by: Signature: Date:

Policy Review:
0 CADD Standards [0 ASTM [JAASHTO [J Design Manual [J Specifications

Reviewed by:  Signature: Date:



|._.I Lvs of 0.0.

LASS B BEDDING

18"

(RCP)

0.D.

6" Min.

18"

174 of D

l—-————'——\ 174 of 0.D.

CLASS A BEDDING (RCP)

18"

172 of R

. 0.0. 18"

[—-4‘ 1/6 of @D

1/2" Per Ft. of Average
Fill Over Pipe
(12" Min.— 3/4 of 0.D. Max.)

CLASS B BEDDING (CMP)

18" 0.D. 18"

Granular Backfill

CLASS B BEDDING
(RCP AND CMP)
STANDARD HDPE BEDDING

See Note 4 18"

*
4" MIN.

BEDDING FOR MULTIPLE HE RCP

CULVERTS

X

NOTES:

. MINMUM 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.

2. 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.

4. SEE SHEET R-2.1.10R HEADWALL DETALS FOR APPROPRIATE
PIPE SEPARATION.

RCP
* NORMAL FOUNDATIONS $D: MIN. (NOT LESS THAN 4" MIN). IF ROCK

FOUNDATION USE % MIN. (NOT LESS THAN 6" MIN).

CMP
* X =12”PER FT. OF AVERAGE FILLL OVER PIPE. WHEN D = 24" OR SMALLER,

=% OF 0.D. MAXIMUM. WHEN D = 30" OR LARGER, X = 24" MAXIMUM.

m — GRANULAR BACKFILL

m - CLASS A SLURRY BACKFILL

- NN ALLOWABLE FILL HEIGHT
FOR REINFORCED CONCRETE PIPE
FILL HEIGHT IN FEET FILL HEIGHT IN FEET
Pipe Pipe
m s v Closs M| | Class
PipeSize B A g | Bedding Pipe Size B g | Bedding
1.D. o ] Class HE RCP Class
24" | 23|17 | 35 | 26 | 53 | 40 19" X 30" 14 | 22
30" | 23|17 | 35| 26|53 40 24" X 38" 14 | 22
36" 23|17 |35 | 26|52 40 29" X 45" 1 | 22
42" | 23| 17 | 34 | 26 | 52 | 40 34" X 53" 1 |22
48" | 23|17 | 34| 26|52 | 40 38" X 60" 1% | 22
sav |22 | 17 | 34 | 26 [ 52| 40 43" X 68" 14 | 22
60" |22 |17 | 34| 26|51 | 40 48" X 76" 14 | 22
66" |22 |17 | 33| 2651 | 30 53" X 83" 14| 22
720 | 22|17 | 33| 25|51 | 39 58" X 91" 14 | 22
84" 21 16 33| 25|50 | 39 68" X 106" 14 | 22
NEVADA DEPARTMENT OF TRANSPORTATION
LEGEND:

CULVERT BEDDING &
ALLOWABLE FILL HEIGHT
FOR RCP AND HE RCP

Signed Original On File [R-1.1.6

(603,604)

CHEF_HYDRAULICS ENGR. |20 18/ xx[FEV PN/ xx




EVADA Standard Plans
DOT Change Request

Requests for modifying the Standard Plans for Road and Bridge Construction must be submitted to:

NDOT Specifications Division

Attn: Standards and Manuals Supervisor
1263 South Stewart Street

Carson City, Nevada 89712

Standard Sheet No.: R-2.2.1 Page No.: R-13
Note: A separate form is required for each change.

Description of requested modification or correction: Place the detail from Pg R-17 entitled “Tapered Sleeve for Attaching
Steel End Sections to RCP & HDPE” into this detail.

Reason for request: The Tapered Sleeve detail can be used with all Metal End Sections, and is not just for the Safety End
Sections.

Requestor Information: ~ Name: Brian Matthews of Hydraulics Phone: Ext. 7621

For Standards/Manuals Personnel Only: O Approved 0 Denied

Revised by: Signature: Date:

Policy Review:
00 CADD Standards 0 ASTM 00 AASHTO [ Design Manual [ Specifications

Reviewed by:  Signature: Date:
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* 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.

TYPE 1OR 2 CONNECTION

Strop Bolt
See DETAL A

Flat Strap
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SECTION
3
Span a|s
o g‘
Connector Section & 9
|

i
o
o

N
A
% W,

Hsssssssssnsessesss:

Bolts or Rivets

PLAN
@ Reinforced Edge
= Span
on
8 T 'll:lr ———————————————— |I.:]F/1 =]
* E?ivets @ 12" Centers Max. Spaciné
ELEVATION

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

TYPE 3 CONNECTION

Pipe Pay
Length

%,
7 747 Z#A

7
7
)

Threaded Rod
Y0

1

Bolts or Rivets

Connector

TYPE 1

For 12" Thru 24" CMP Only

Rod Holder

TYPE 2
For 30" Thru 84" CMP,
17" x 13" Thru 57" x 38" CMAP, and
12" Thru 60" HDPE

TYPE 3

For 64" x 43" Thru 83" x 57" CMAP or
42" Thru 84" CMP (Optional)

STANDARD CONNECTIONS

No. 4 Bar Tied to Bolts

Y4"x 6" Hex.
Bolt and Nut

.
II]III]I]I} L

DETALL B

See Detail B

8"

SECTION

| Bolts @ 18" C.enters 1

ELEVATION

See Notes 6 Thru 9

ANCHOR BLOCK DETAIL

Standard /2" x 6"

Galvanized Bolt And
Matching Square Nut
~N

Connector Section

1"x 0.109"
Galvanized
Strap
DETAL A
SHEET 10F 2

STATE OF NEVADA
DEPARTMENT OF TRANSPORTATION

METAL END SECTIONS
12" TO 84" CMP,
12" TO 60" HDPE AND
17"x 13" TO 83"x 57" CMAP

R-2.2.1 (604) Signed Original On File

CHIEF HYDRAULICS ENGR.

ADOPTED REVISED
8/75 5/09




pl-d

TYPE PIPE ARCH DIMENSIONS N
DIMENSIONS X.
CONNECTION GAGE a 5 m T m SLOPE | CuU. YD.
SPAN  RISE 1" TOL. MAX | 1 TOL. | 14" TOL. [2" TOL.
77 13" 16 7" 9" 6" 19" 30" 25 1
21" 150 | 16 7" 10" 6" 23" 36' 20/ 1
24" 18" | 16 8" 12' 6" 28" 42m 2/t
28" 20" | 16 9" 14" 6" 320 48" 251
TYPE 2 | 350 240 | 14 10" B | 6" 39" 60" 205 1
42" 29" | 14 12" 18" 8" 46" 75" 2l/p: 1
49" 33" | 12 13" 21" 9" 53" 85" 21/ 1
57" 38" | 12 18" 26" 12" 63" 90" 2/§: 1 0.26
64" 43" | 12 18" 30" 12" 70" 102" 241 0.29
TYPE 3 71 470 | 12 18" 33" 12" 77" 14" 2i/4:1 0.31
77" 52" | 12 18" 36" 12" 77" 126" 2 :1 0.34
83" 57" | 12 18" 39" 12" 77" 138" 2 i1 0.36
CMP/ DIMENSIONS
TYPE HDPE
CONNECTION | PIPE |GAGE A 8 H L w APPROX.| ¥CONCRETE
DIAM. ™ TOL. | MAX | 1 TOL. | 1" ToL.| 2" ToL.| SLopg | CU.YD.
2" | 16 6" 6" 6" 21" 24" 2V/5:1
TYPE 1 15" 16 7 8" 6" 26" 30" 2\/2:1
ngg/z 18" | 16 8" 10" 6" 3 36' 2l/5: 1
HDPE 21" | 16 9" 2" 6" 36" 42" 20501
24" | 18 10" 13" 6" 41" 48" 221
30" | 14 122 16" 8" 51" 60" 251
TYPE 2 | 560 | 14 14" 19" 9" 60" 72" 2V/5:1
42" | 12 B | 22" n 69" 84" 2501
48" | 12 18" 27" 2" 78" 90" z‘Z: 1 0.26
TYPE 2 54" | 12 18" | 30" 12" 84" 102" 2 :1 0.29
OR 60" | 12 18" | 33" 12" 87" 114" ¥ 1 0.31
TYPE 3 | 66" | 12 18" | 36" 12 87" 120" Wi 1 0.32
72" | 12 8" | 39 2" 87" 126" |11/3 1 0.34
78" | 12 18" | 42" 12" 87" 132" Wt 1 0.35
84" | 12 18" | 45" 12" 87" 138" |11/6 :1 0.36

* FOR INFORMATION ONLY

NOTES:

1

The culvert lengths shown on the plans and structure list shall
be the pay length as indicated on the standard sheet including
connector section lengths when used.

Pipe on skew shall be mitered. Sufficient additional length of
pipe shall be allowed to provide clearance for end sections.

Toe plates required on round pipe 24" and over 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'%" x 2'/%" 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.

. Actual dimensions of end section may vary by manufacturer.

Provide appropriate metal end sections to specifically fit
either HDPE or CMP as recommended by the manufacturer.

Metalend sections installed on HDPE pipe shall engage 2 corrugations.

Mastic

Alternate View
For Female End

5 Where

L Required

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

For All Concrete Pipes

TAPERED SLEEVE FOR ATTACHING
STEEL END SECTIONS TO RCP AND HDPE

Varies|

ﬁ Form 2-2/3" x '/o"
Corrugations

And Attach With
Type 1Strap Or
Type 2 Threaded Rod

SHEET 2 OF 2

STATE OF NEVADA
DEPARTMENT OF TRANSPORTATION

METAL END SECTIONS
12" TO 84" CMP,
12" TO 60" HDPE AND
17"x 13" TO 83"x 57" CMAP

R-2.2.1.1 (604) Signed Original On File

ADOPTED REVISED
8/75 5,09 CHIEF HYDRAULICS ENGR.




EVADA Standard Plans
DOT Change Request

Requests for modifying the Standard Plans for Road and Bridge Construction must be submitted to:

NDOT Specifications Division

Attn: Standards and Manuals Supervisor
1263 South Stewart Street

Carson City, Nevada 89712

Standard Sheet No.: R-2.2.2.1 Page No.: R-16
Note: A separate form is required for each change.

Description of requested modification or correction: The table in the Left Hand Corner entitled “Safety Slope End Sections
for Arched Pipe” needs the following adjustment: In the column entitled “Equiv. Dia. In.” from 42” up to 727, the “RISE”
value should be increased by 1”. So the 32” should be 337, 37” now 38”, 42” now 43”, 46” now 47”, and 56” now 57”.

Reason for request: The Rise dimensions is no longer correct and the adjustment will bring it into the Manufacturers current
Standard.

Requestor Information: ~ Name: Brian Matthews of Hydraulics Phone: Ext. 7621

For Standards/Manuals Personnel Only: O Approved 0 Denied

Revised by: Signature: Date:

Policy Review:

00 CADD Standards 0 ASTM 0 AASHTO 0 Design Manual [ Specifications
Reviewed by:  Signature: Date:




91-y

SAFETY SLOPE END SECTIONS FOR ROUNDPIPES
Pipe [Min.Thick Dimensions /- 2" L Dimensions */- 2"
Dia. [ in. [Ga.| A Overall [Slope| Length [Slope[Length [SlopelLength|
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| 80
21 |.064| 16| 8 | 6 |27 | 43 |[4:1| 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 1109 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 |6:1| 264 |—|—
60 [.109| 12| 16 | 12 | 66 98 |4:1] 200 |6:1] 300 |—|—
SAFETY SLOPE END SECTIONS FOR ARCHED PIPES

Equiv.| Inches [Min.Thick Dimensions - 2" L Dimensions*/ 2"

Dia. |Span|Rise [ in. [Ga. H W | OveralliSiope|Length [Slope|Length|Slope[Length
in. Width in. in. in.
18 21 | 15 |.064|16| 8 | 6 | 27 43 | 4:1| 20 6:1| 30 [10:1| 50
21 24 18 |.064[16 | 8 6 30 46 4:1| 32 6:1 48 [10:1| 80
24 28 | 20 064/ 16| 8 | 6 | 34 50 |4:1] 40 6:1| 60 [10:1] 100
30 35 | 24 [079]14 | 12 9 41 65 4:1 56 6:1 84 |10:1] 140
36 42 29 10912 | 12 9 | 48 72 4:1 76 6:1 114 [10:1] 190
42 49 | 33 ]109 |12 | 16 |12 | 55 87 |4:1] 92 6:1| 138 | —| —
48 | 57 | 38 |109 |12 | 16 | 12 | 63 95 | 4:1| n2 6:1]| 168 | — | ——
54 64 | 43 |109[12| 16 |12 | 70 102 | 4:1| 132 6:1] 198 | — | ——
60 71 47 [109]12| 6 |12 | 77 109 [4:1] 148 6:1] 222 | —| ——
72 | 83 | 57 [109 |12 | 16 |12 | 89 121 | 4:1| 188 6:1| 282 | —| ——

NOTES:

N

o

~

o

o

. Galvanized steel shall meet AASHTO specifications.

. Connector sizes thru 24" diameter attach to pipe with Type 1

straps. All other sizes attach with Type 2 rods and lugs.

When required, toe plate extensions are to be 8" high by
overall width less 6". Do not include unless specified.

. Fabricate transverse bars and longitudinal bars from

steel pipe conforming to ASTM A53 Grade B Schedule 40
Specifications, hot dip galvanize bars after fabrication.
Slotted holes for transverse bar attachment shall be
provided for all end sections.

. Longitudinal bars shown are for cross drainage structures

for pipes larger than 30". Longitudinal bar required where
open span (as measured perpendicular to the flow line) is
greater than 30". Use additional longitudinalbars 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.

All references made to pipe diameter apply to round pipe
diameters and their arched equivalents.

SHEET 2 OF 2

STATE OF NEVADA
DEPARTMENT OF TRANSPORTATION

METAL END SECTION
SAFETY TYPE
FOR METAL PIPES

R-2.2.2.1 604)|  Signed Original On File

[ADOPTED REVISED
r /00 5/@ CHIEF HYDRAULICS ENGR.




EVADA Standard Plans
DOT Change Request

Requests for modifying the Standard Plans for Road and Bridge Construction must be submitted to:

NDOT Specifications Division

Attn: Standards and Manuals Supervisor
1263 South Stewart Street

Carson City, Nevada 89712

Standard Sheet No.: R-2.2.3 Page No.: R-17
Note: A separate form is required for each change.

Description of requested modification or correction: Under “Type 1 Connector Detail” remove the words “& Elliptical”, so it
should read “Through 24” Round RCP/HDPE”

Reason for request: The Type 1 Connector Detail is for Round pipes up to 24” and does NOT include Elliptical RCP/HDPE
pipes, that is covered under Type 2 Connector Detail. (See other Change Request)

Requestor Information: ~ Name: Brian Matthews of Hydraulics Phone: Ext. 7621

For Standards/Manuals Personnel Only: O Approved 0 Denied

Revised by: Signature: Date:

Policy Review:

[0 CADD Standards 0 ASTM 0O AASHTO 0 Design Manual 0 Specifications
Reviewed by:  Signature: Date:
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Alternate View
For Female End

Mastic
= Where
N Required

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

Form 2-2/3" x /5"
Corrugations

And Attach With

Type 1Strap Or

Type 2 Threaded Rod

Varies|

For Al Concrete Pipes

TAPERED SLEEVE FOR ATTACHING
STEEL END SECTIONS TO RCP AND HDPE

i ;i Longitudinal B
Top Of Slope End Section Pipe Size SeeglNlétI:as i { =g
. Sp% Lo
- , Nes el
Corrugation Sized Reinforced Edge Full : Reinforced Edge Full U 'Y o
To Fit Pipe Length Of End Section hJ Length Of End Section V0 b
(See Section A A) 3 . (See Section A-A) Ly
%" x V4" Hex Bolts ty )
To Hold The Surfaces 6" R &
Tightly Together . L "
. B Transverse Bars (Typ.)* : :
| q T
T N E =ase
SECTION B-B T n ,L e=azaby r X
Zemmwns R T -
I r T LR LN rs. (Max.
[ I | A W A ELEVATION
f \ Overall Width
Holes @ 12"
Ctrs. (Max.)
A i A FRONT VIEW
Overall Width
Optional Toe Plate
Extension (Same Gage
FRONT VIEW As End Section)

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

For 30" and Larger
Round and All Elliptical RCP/HDPE

TYPE 2
CONNECTOR DETAIL

15" X 6"
Bolt w/Nut

Galvanized

D

Through 24"
Round RCP/HDPE

TYPE 1
CONNECTOR DETAIL

24"

1= 2 o

Nom. Dia.,

|/4|v

I

I

=

Nom. Dia. + '/a"
Before Corrugating

SMOOTH TAPERED
SLEEVE DETAIL

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

1" Flattened

48" Max. ,
_’1 I‘_Sectio‘n
T

[ A

Edge Of Sidewall Sheet
Rolled Snugly Against
Steel Rod

spr—

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

TRANSVERSE BAR
DETAIL

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

8" (Approx.)

SECTION A-A

Carriage
Head Bolts (Typ.)

With %" x
Centers Max.

PARALLEL
DRAINAGE STRUCTURE

30" And Larger End Sections

May Be Multiple Panels. Seams

ShallBe ch ed 2" And Joined
Af{‘ Bolts On 6"

Round Stub Shown
For lilustration Only.

Longitudinal Bar
See Note 5

CROSS DRAINAGE STRUCTURE

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

/5" Dia.
Carriage Head
Bolts (Typ.)

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.

SHEET 10F 2

STATE OF NEVADA
DEPARTMENT OF TRANSPORTATION

METAL END SECTION
SAFETY TYPE
FOR CONCRETE AND
HDPE PIPES

R-2.2.3

(604) Signed Original On File

ADOPTED
1,

REVISED
/05 5/09

CHIEF HYDRAULICS ENGR.




EVADA Standard Plans
WDOT Change Request

Requests for modifying the Standard Plans for Road and Bridge Construction must be submitted to:

NDOT Specifications Division

Attn: Standards and Manuals Supervisor
1263 South Stewart Street

Carson City, Nevada 89712

Standard Sheet No.: R-2.2.3 Page No.: R-17
Note: A separate form is required for each change.

Description of requested modification or correction: Under “Type 2 Connector Detail” add the word “ALL” between the
words “...& Elliptical...”, so it should read “...& All Elliptical...”

Reason for request: The Type 2 Connector Detail is for 30” and Larger Round Pipe and for ALL Elliptical RCP/HDPE
pipes. The Elliptical RCP/HDPE pipes do not have to be 30” or larger.

Requestor Information: ~ Name: Brian Matthews of Hydraulics Phone: Ext. 7621

For Standards/Manuals Personnel Only: O Approved 0 Denied

Revised by: Signature: Date:

Policy Review:

00 CADD Standards 0OASTM JAASHTO 0 Design Manual U Specifications
Reviewed by:  Signature: Date:




Ll-Y

Mastic
s Where
=L~ Required

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

Alternate View
For Female End

Varies|

Form 2-2/3" x /5"
Corrugations

And Attach With

Type 1Strap Or

Type 2 Threaded Rod

For All Concrete Pipes

TAPERED SLEEVE FOR ATTACHING
STEEL END SECTIONS TO RCP AND HDPE

'/2" Dia. Galvanized Threaded Rod

Over Top Of End Section. Side Lugs

To Be Bolted To End Section.

For 30" and Larger
Round and All Elliptical RCP/HDPE

T

YPE 2

CONNECTOR DETAIL

Galvanized
Strap

Longitudinal Bar
See Note 5

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

Through 24"
Round RCP/HDPE ~

TYPE 1
CONNECTOR DETAIL

1" X 6"

Bolt w/Nut z

o 2 23

Hies:

Nom. Dia.
I/4“

L

Nom. Dia. + Yg"
Before Corrugating

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

SMOOTH TAPERED
SLEEVE DETAIL

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

Slcge

o 5B

Pipe Size

Top Of Slope End Section Pipe Size
Corrugation Sized Reinforced Edge Full :
To Fit Pipe Length Of End Section M
(See Section A A) %" x ¥4 Hex Bolts
To Hold The Surfaces
Tightly Together N
. q o
T o IR
SECTION B-B N | i T |
o | L l T ;{ / Holes @ 12"
S R e Ctrs. (Max.)
[ ] [ A W A
\ Overall Width
Holes 12"
Ctrs. (Max.)
A W A FRONT VIEW
Overall Width
Optional Toe Plate
Extension (Same Gage
ARIED, FRONT VIEW As End Section)
1" Flattened
_"'] l‘_Sectic:n
T
] —

"X I/zn -
Slotted - =
]

|5

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

TRANSVERSE BAR
DETAIL

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

Edge Of Sidewall Sheet
Rolled Snugly Against
SteelRod.

Ys" (Approx.)

SECTION A-A

PARALLEL
DRAINAGE STRUCTURE

Carria

gqe
Head Bolts (Typ.)

ShallBe La

Centers Max.

Round Stub Shown
For lllustration Only.

30" And Larger End Sections

May Be Multiple Panels. Seams
ed 2" And Joined
With 34" x'" Bolts On 6"

'/>" Dia.
Carriage Head

Longitudinal Bar Bolts (Typ.)

See Note 5

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.

SHEET 10F 2

STATE OF NEVADA
DEPARTMENT OF TRANSPORTATION

METAL END SECTION
SAFETY TYPE
FOR CONCRETE AND
HDPE PIPES

CROSS DRAINAGE STRUCTURE

R-2.2.3 (604) Signed Original On File

ADOPTED __[REVISED
1705 5/00]

CHIEF HYDRAULICS ENGR.




EVADA Standard Plans
DOT Change Request

Requests for modifying the Standard Plans for Road and Bridge Construction must be submitted to:

NDOT Specifications Division

Attn: Standards and Manuals Supervisor
1263 South Stewart Street

Carson City, Nevada 89712

Standard Sheet No.: R-2.3.1 Page No.: R-19
Note: A separate form is required for each change.

Description of requested modification or correction: Modify the Precast End Section Detail to match what is actually being
constructed by the Precast Manufacturers.

e Qo TUST.. Gainy . FO.. v DATE... e TABle.. Since.. . CompaMies..............
Bunld.DEEcrens. . STYICS . BT . MEASURARNT .. Ak Alonass... Ma. SAME.. ..
TR TP e SRR O N R S R R

........................................................................................................ (Please attach supporting information).

Reason for request: The current detail is not what is actually for sale from the Precast Industry and so it difficult to determine
which detail the engineer should use during design...the NDOT standard or what the contractor will actually purchase from
the manufacturer. This must be even more confusing during construction.

Requestor Information: ~ Name: Brian Matthews of Hydraulics Phone: Ext. 7621

For Standards/Manuals Personnel Only: 00 Approved 0 Denied

Revised by: Signature: Date:

Policy Review:
[0 CADD Standards 0ASTM O AASHTO [J Design Manual U Specifications

Reviewed by:  Signature: Date:




61-Yd

DIAMETER | WEIGHT A B C * L W
18" 670 9" 27" 46" 73" 36"
24" 1300 9 172" 43 172" 30" 73 1/2" 48"
30" 1850 12" 54" 19 3/4" 73 3/4" 60"
36" 3500 5" 63" 34 3/4"| 97" 72"
42" 4930 21" 63" 35" 98" 78"
48" 6700 24" 72" 26" 98" 84"
54" 7150 27" 65" 35" 100 90"

% For Reference Only

Tongue End for Inlet
Groove End For Outlet
3
o
E
o
a <
-
SECTION A-A
= e —
T T
1 1
I I
1 !
I 1
1 I
1 I
i i
=
& TN AN
Culvert | End Section [

CROSS SECTION VIEW
18" TO 54" RCP

Diameter

NOTES:

1. Class and type of concrete shall be os specified for
reinforced 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.

5. Actual dimensions of end sections may vary by manufacturer.

Adjust pipe lengths as necessary to accommodate precast
end sections used. See sheets R-1.1.2 and R-2.1.4 for extension
beyond fill slope and pipe pay lengths.

STATE OF NEVADA
DEPARTMENT OF TRANSPORTATION

RCP END SECTION
18" TO 54" RCP

R-2.3.1 (603) Signed Original On File

ADOPTED REVISED
175 5/09] CHIEF HYDRAULICS ENGR.




MATERIALS™

Flared End Section
12" - 72" Diameter Pipe

Concrete Pipe Division

1. Produced to meet ASTM speciﬁcati;o‘ns'.

A

2. Contact a Concrete Pipe Division representative for details not listed on this sheet.

T T Py

a A r Tongue End For Inlet Jﬁ T 4\
2 |1 - - = -— El = 3 5 _ =
&y J_ Groove End For Outlet !

\\\\\\ o b SRR BRI a- > /?K/
iy Plan View Installation Detail
Thickness

C | B
ol e T > A D - Slope
5 J\ ‘
B N | |
o
2= ¥ A | |
— 5 i b ALY a b | |
N D e ¥ Pipe I.D
Seetion View at Centerline : / End View
VARV W
Pipe Wall A B C D
Inner | Thickness
Diameter
(inches) | (inches) | (inches) | (inches)| (inches) | (inches) |(inches)
12 21 4 24 | 4878 | 72He+—36—3:+
v v 214 5T 2T T T T 303
18 | 212/ o/ av| 4] 1| 36| 3
24 3\~/ 912\ 4312/ 30 /| 73112/] 48| 31
0/ <312 | 12/ 54| 1934 | 73347| 60| 3
3% /] (& 15 ) 63| 3434, 9734,/ 72| 3
42 4112 21 63 35 98 78 3
48 5 24 72 26 98 84 3:1
54 512 27 65 35 100 90 2.4:1
—80——"70 3 00 39 —§9- 96—
L 86 16T 8—(78 | 21| Q=462 /
| 1| 18 21 99 2 |
Dimensions may vary depending upon equipment availability. -
Notes: i e

Rinker 024



REINFORCED CONCRETE PIPE
FLARED END SECTIONS

15" TO 36" I.D.

___ WALL

]

— WALL

WALL IR R

DIA.

WALL 2 TN RO O
—) L ronGuE or croOVE

TONGUE
DIA. WALL OR WEIGHT A B C D E
GROOVE
vi1s5" W2-1/4"|1-3/4"| 970 6" V| 27"v| 46" v| 73| 30"V
V18" | 2-1/2941-3/4" | 1340 9" | 27| 46" 73" 36"

24"V 3 1=3/4"| 1820 |9-1/2"}43-1/20f 30V |73-1/22f 48"
30" A(4-1/47 3-7/8"| 2400 12"V 54" 19-3/473-3/4"T 60
36" yh-3/4")3-7/8"] 5500 157 7| 63" A34=3/8197-3/44 72"

REINFORCED CONCRETE PIPE CONFORMS
TO ASTM C-76, ASTM—C—443, AASHTO M-170,
AND AASHTO M-198.

FOR COMPLETE DESIGN AND PRODUCT INFORMATION
CONTACT JENSEN PRECAST.

Jensen Precast reserves the right to make changes to product design E"EE"
‘ ®

and/or dimensions without notice. Please contact Jensen Precast whenever
7,/6,/2009 necessary for confirmation or advice on product design. PRECAST
RCP_FLARED END SECTION_NONV_A.DWG
©2009



EVADA Standard Plans
DOT Change Request

Requests for modifying the Standard Plans for Road and Bridge Construction must be submitted to:

NDOT Specifications Division

Attn: Standards and Manuals Supervisor
1263 South Stewart Street

Carson City, Nevada 89712

Standard Sheet No.: R-2.7.1, R-2.7.1.1, R-2.72 Page No.: R-31, R-32, R-33
Note: A separate form is required for each change.

Description of requested modification or correction: Change the Name “Oval RCP” to “Elliptical RCP”.

Reason for request: For consistency, Hydraulics would like to remove the term “Oval RCP” from the Standard Plans and
replace it with “Elliptical RCP”, the more comment name.

Requestor Information: ~ Name: Brian Matthews of Hydraulics Phone: Ext. 7621

For Standards/Manuals Personnel Only: 0 Approved U Denied

Revised by: Signature: Date:

Policy Review:
0 CADD Standards 0OASTM O AASHTO [J Design Manual [ Specifications

Reviewed by: ~ Signature: Date:




0.5L w 0.5L

J_‘ K-Bcrs M Bor N | Bars K N \

Cl
—
\
A

&

-

4] 25" Cl. Bor N

ELEVATION
SINGLE ELLIPTICAL RCP
0° SKEW

RN

2" Cl.
1
8" 8

PLAN

0.5L @ 0.6L

’ /Bur N '
1
Bars K T~ A
Bars M __.§ @ /‘1— Bars M1
R o Bars K
]

Bar N
ELEVATION
SINGLE ELLIPTICAL RCP
15° TO 45° SKEW

15°to 45° Skew 0.5L @ @ 0.6L

0° Skew 0.5L w_ W 0.5L

N

Bar K

For Reinforcing Not Shown See Single Culvert Headwalls

ELEVATION
DOUBLE ELLIPTICAL RCP
0° TO 45° SKEW

\ \
\ \ \ \ 2l/," Cl.

i 0.5L ® ® 0.6L |

214" Cl. L = X

PLAN

LEGEND:
(A) — W/COS. SKEW ANGLE

_<.BH/COS. SKEW ANGLE
MIN. 1'/COS. SKEW ANGLE

(©) — 8H @ RIGHT ANGLE TO PIPE

SECTION
FOR ALL HEADWALLS

SHEET 10F 2

STATE OF NEVADA
DEPARTMENT OF TRANSPORTATION

CULVERT HEADWALLS
23" x 14" ELLIPTICAL RCP TO
60" x 38" ELLIPTICAL RCP

R-2.7.1 (502)| Signed Original On File

ADOPTED REVISED
8/60 s/09| CHIEF HYDRAULICS ENGR.




QUANTITIES SHOWN BELOW ARE FOR ONE HEADWALL.

OVAL LENGTH OF REINFORCING BARS
RCP SINGLE ELLIPTICAL RCP SINGLE OR DOUBLE ELLIPTICAL RCP DOUBLE ELLIPTICAL RCP
SizE 0°-45° 0° 15° 30° 45° 0° 15° 30° 45° Q° —45° Q° 15° 30° 45°
No.4 No.5 No.5 No.5 No.5 No.4 No.4 No.4 No.4 No.4 No.4 No.4 No.4 No.5 No.5 No.5 No.5
W &H K N N N N M M M1 M M1 M M1 K N N N N
23"x14" 6e@3'-1" | 2@6'-5" 2@7' 2@7'-2" 2e7'-8" 2et-11" 1e1-9" 1e2'-6" | 1@1'-8" 1e2'-7" 1e1'-5" | 1@2'-10" | 7e3'-1" 29'-7" 2e10'-3" 2@10'-10" |2e12'-2"
30"x19" 6@3'-6" | 2@8'-6" 2@9'-3" | 2@9'-6" 2@10'-2" | 4@2'-7" 2@2'-5" | 2@3'-3" | 2@2'-4" | 2@3'-4" | 2@2'-1" | 2@3'-7" 7@3'-6" | 2@12'-3" 2e13'-1" 2@13'-11" 2@15'-6"
34"x22" | 6@3'-10" | 209'-7" | 2@10'-4" | 2@10'-9" 2e11'-5" 4e3' 2@2'-10"| 2@3'-9" | 2@2'-9" | 2@3'-10" | 2@2'-6" | 2@4'-1" 7@3'-10" | 2@13'-11" 2e14'-10" | 2e15'-8" |2e17'-6"
38"x24" | 6e@4'-1" |2e10'-5" | 2@11'-3" | 2@11'-8" 2012'-6" | 4@3'-2" 2@3' 2e4' 2@2'-11" | 2@4'-1" 2@2'-8" | 2@4'-4" e 2e15'-2" 2e16'-3" 2017'-2" 2@19'-3"
42"x27" | 8@4'-4" | 2011'-6" | 2@12'-5" | 2@12'-11" 2013'-9" | 4@3'-7" | 2@3'-5" | 204'-6" | 2@3'-6" | 2@4'-9" | 2@3'-3"| 2@5' 2e16'-10" | 2@17'-11" 2019 2021'-3"
45"x29" | 8@4'-7" | 2@12'-6" | 2@13'-6" | 2@14' 2014'-11" | 4@3'-10" | 2@3'-8" | 2@4'-9" | 2@3'-7" | 2@4'-10" | 2@3'-4" | 2@5'-1" 9e4'-7" | 2@18'-2" 2@19'-5" 2@20'-7" |2@23'
53"x34" | 10@5'-1" | 2@14'-5" | 2@15'-7" | 2@16'-2" 217'-3" | 6@4'-6" | 3@4'-4" | 3@5'-7" | 3@4'-3" | 3@5'-8" | 3e4’ 3e5'-11" | 11e5'-1" | 2@21'-1" 2022'-6" | 2023'-10" | 2@26'-9"
60"x38" | 10@5'-6" | 2@16'-3" | 2@17'-7" | 2@18'-2" 2@19'-6" 6@5'-1" 3e4'-11" | 3@6'-3" | 3@4'-10" | 3@6'-4" | 3@4'-7" | 3@6'-7" | 11@5'-6" |2@23'-9" 2@25'-5" 2@26'-10" | 2@30'-2"
QUANTITIES SHOWN BELOW ARE FOR TWO HEADWALLS.
OVAL OVAL SINGLE ELLIPTICAL RCP DOUBLE ELLIPTICAL RCP
RCP RCP RCP 0° SKEW 15° SKEW 30° SKEW 45° SKEW 0° SKEW 15° SKEW 30° SKEW 45° SKEW X Y L h
SIZE SIZE AREA CONC [STEEL CONC | STEEL CONC | STEEL CONC | STEEL CONC | STEEL CONC | STEEL CONC | STEEL CONC | STEEL
WX H SQ.FT CU YD | LB CU YD | LB CU YD | LB CU YD | LB CU YD | LB CU YD | LB CUYD| LB CU YD | LB
23"x14" | 18" 1.82 1.37 57 1.49 60 1.52 61 1.60 63 1.94 74 2.08 77 2.18 80 2.40 86 107" =2 4'-9" 3"-3)p"
30x19" | 24" | 3.21 1.95 79 | 2.3 82 217 83 | 227 | 8 | 264 98 285 | 103 | 297 | 106 | 325 | u3 /A -3l 6 -3" | 3"-9%"
34"x22" | 27" 4.20 2.30 87 2.50 92 2.55 93 2.66 96 3.1 110 3.34 116 3.49 19 3.81 127 15" 1 =3Y" 7" 4"-1"
38"x24" | 30" 5.15 2.57 93 2.79 99 2.85 100 2.98 104 3.49 19 3.75 125 4.07 129 4.28 137 1Y 1 =3%" 7"-6" 4n=3l/5"
42"x27" | 33" 6.39 2.94 13 3.20 120 3.26 121 3.40 125 4.00 141 4.30 148 4.49 153 4.91 162 1Ya" 1 =3%" 8"-3" 4 —gl/o"
45"x29" | 36" 7.37 3.31 122 3.53 128 3.68 130 3.82 134 4.48 152 4.81 159 5.04 164 5.47 174 1 -0Y2" 1 -4l 9" 4"-10"
53"x34" | 42" 10.15 4.06 164 4.42 173 4.50 175 4.68 180 5.48 199 5.90 209 6.14 214 6.69 226 1 =1 1-5" 10"-3" 5'"-4"
60"x38" | 48" 12.86 4.81 182 5.24 192 5.33 194 5.54 199 6.49 221 6.98 231 7.26 238 7.90 251 1 =1/" 1 =5Y5" 1"-6" 5"-g"
NOTES:
1. Concrete shall be class A or AA.
2. Reinforcing steel shall be deformed bars with maximum spacing of
18" set 2!/5" clear of surface of concrete except as noted. Bar
ends shall be kept 12" clear of surface of concrete. Reinforcing
bars may be cut and bent in field.
3. Footings shown are of minimum depth and shall be extended if soil
is unsuitable or liable to scour.
4. Culvert pipes to be set on a skew shall be mitered when headwalls
are constructed. When headwalls are not constructed the pipes
shall not be mitered except in overflow section.
5. Dimensions X, Y, L, and h to remain constant regardless of minor
variations in wall thickness due to class of pipe used. SHEET 2 OF 2
STATE OF NEVADA
6. For estimating headwall quantities on skewed culverts: DEPARTMENT OF TRANSPORTATION
0° to 10° - use quantities for 0° skew. e
11°  to 25° - use quantities for 15° skew.
26° to 40° - use quantities for 30° skew. CULVERT HEADWALLS
41° to 55° - use quantities for 45° skew. i i
over 55° - calculate quantities required. 23" x 14 ELLIPTICALRCP TO

Culverts should be installed on 5° increments where it is feasible.

60" x 38" ELLIPTICAL RCP

R-2.7.11 (502) Signed Original On File

CHIEF HYDRAULICS ENGR.

ADOPTED REVISED
8/69 5/09|
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QUANTITIES SHOWN BELOW ARE FOR ONE HEADWALL.

ELLIPTICAL LENGTH OF REINFORCING BARS
RCP SINGLE ELLIPTICAL RCP
SIZE 0° SKEW 15° SKEW 30° SKEW 45° SKEW
No. 5 No. 4 No. 5 No. 4 No. 5 No. 4 No. 5 No. 4
WoaH F G M N K F G M M N K F G M NIt N K F G M % N K
68"x43" [13@2'-9"[10@7'-10"[12@5'-8"| 9@18'-2" [10@6' 14@2'-9"12@7'-10"|6@5'-6"|6@6'-10"| 9@19'-8" |11@6' 15@2'-9" [12@7'-10"|6@5'-4"|6@6'-10"| 9820'-4"[12@F' 16@2'-9"[13@7'-10"| 6@5'-2" |6@6'-10"|9@21'~10" |13@6'
76"x48" |15@2'-9"[1208'-4" [1206'-4"| 9@20'-4"[12@6'-6"| 1602'-9"|13@8'-4" |6@E'~2"|6@7'~7" | 922" 3@6'-6"|16@2'-9" [13@8'-4" [@6" 6@7'-7"|9@22'-9" [13@6'-6"| 17@2'-9"| 15@8'-4" |6@5'~10"|6@7'~7" |9@24'-5" |15@6'-6"
91"x58" |25@3'-9"18e9'-8" [16@7'~7"|10€20'-4"|12@7'-6"[27@3'-9"|20@9'-8"|8@7'-5"| 8@9'~1" [10026'-4"[13@7'-6"|2803'-9"|21€9'-8" |8@7'-3"|8@9'~1" |10€27'-9"[14@7'-6"| 30@3'-9"| 23@9'-8"| B@7'-1" |8@9'-1" |10€29'-2"|15@7'-6"
DOUBLE OVAL RCP
68"x43" |19€2'-9" [11@7'-10" [12@6'-8"|9@26'-8" |11e6’ 20@2'-9'|12@7'-10"|6@5'-6"|6@6'-10"| 9@28'-6" [12@6" 21e2'-9" [13@7'-10"|6@5'-4"| 6@6'—11"| 9@30'-2"|13@6" 24@2'-9"|16@7'-10"| 6@5'-2" |6@6'-10"|9@33'-10"|16@6"
76"x48" [2102'-9"[13@8'-4"|12@6'-4"|9@29'-10"|13@6'-6"|22@2'-9"|14@8'-4" |6@6'-2"| @7'~7"|9031'-10" [14@6'-6"[24@2'-9"|16@8'-4" |6@6" 6e7'-7"| 9@34'-2"|13@6'-6"|26@2'-9"| 19@8'-4" | 6@5'-10"|@7'-7" |9@37'-10"|19@6'-6"
91"x58" |37@3'-9"|21@9'-8" |16@7'-7"[10@35'-9" |14@7'-6"|39@3'-9"| 23@9'-8'|8e7'-5'| 8@9'-1"[10@38'-2"[I6@7'-6"|41@3'-9" [26@9'-8" [8@7'-3"| B@9'~1"|10@40'-5"[17@7'-6"|46@3'-9"| 31@9'-8" | 8@7'-1"|8@9'~1" |10@45'-4"|20@7'-6"
QUANTITIES SHOWN BELOW ARE FOR TWO HEADWALLS.
ELLIPTICAL ELLIPTICAL SINGLE ELLIPTICAL RCP DOUBLE ELLIPTICAL RCP
RCP RCP RCP 0° SKEW 15° SKEW 30° SKEW 45° SKEW 0° SKEW 15° SKEW 30° SKEW 45° SKEW X Y L h
SIZE SIZE| AREA CONC. [STEEL| CONC. |STEEL| CONC. [STEEL| CONC. |STEEL| CONC. [STEEL| CONC. | STEEL | CONC. |STEEL| CONC. |STEEL
W X H SQ.FT CU.YD.| LB. | CU.YD.| LB. |CU.YD.| LB. | CU.YD.| LB. |CU.YD.| LB. |Cu.YD.| LB. |CU.YD.| LB. |CU.YD.| LB.
68"x43" 54" 16.62 7.19 628 7.82 683 7.98 720 8.34 767 9.86 789 10.58 848 11.07 897 12.11 1031 1-2/5" 2'-2 " 12'-9" 6'-1"
76"x48" 60" 20.55 8.39 746 9.13 805 9.32 813 9.71 889 11.47 921 12.31 985 13.06 [1075 15.66 (1207 1'-2/5" 2'-2/," 14'-3" 7'=5"
91"x58" 72" 29.71 1211 1168 13.18 1273| 13.43 1321 14.02 1412 | 16.59 1495 | 17.82 1616 18.61 1730 20.36 [1965 11=35" 2'=3/5" 17 8'-5"
W
l_—] NOTES:
1. Concrete shall be class A or AA.
1/ n : i : e
2/2" Cl. 1 1 Bar N @ Pl @ 2. Reinforcing steel shall be deformed bars with maximum spacing of
e s ! [ =N 18" set 2!/»" clear of surface of concrete except as noted. Bar
f | 1 = ends shall be kept 12" clear of surface of concrete. Reinforcing
L L R - bars maoy be cut and bent in field.
1 15" Cl. | —Bars M Or M1
AN fnf éu{ [ —Bent Bars G * 3. Footings shown are of minimum depth and shall be extended if soil
' &Bcrs N | o f . . is unsuitable or ligble to scour.
Q|+ <| Bars K
U B Fo* 1 @ @ - o= 4. Culvert pipes to be set on a skew shall be mitered when headwalls
ars @9 =—@ Bar F * are constructed. When headwalls are not constructed the pipes
PLAN - shall not be mitered except in overflow section.
PLAN O = Additional N B
Bars M Both F > F r'é?‘r.’c 58..0r 5. Dimensions X, Y, L, and h to remain constant regardless of minor
/_ ars ° eSS T s N x variations in wall thickness due to class of pipe used.
0.5L w 0.5L | 0.5L ® , 0.6L , o -
f [ 68"x43" d . 6. For estimating headwall quantities on skewed culverts:
| Bar N ~ I ‘ Bar N Bars M1Both Faces ‘ ): ”cm 3 0° to 10° - use quantities for 0° skew.
Q R 76"x48 4 11° to 25° - use quantities for 15° skew.
F A 31x58" 26° to 40° - use quantities for 30° skew.
/\ 2/5"Cl. / /\ 41° to 55° - use quantities for 45° skew.
— SECT‘ON over 55° - calculate quantities required.
T Culverts should be installed on 5° increments where it is feasible.
s FOR ALL HEADWALLS
[ 4 \
L I— ' 7 ] LEGEND:
C 4 *
Bars M-Both Faces Bent Bars G e Bent Bors G (A) — W/COS. SKEW ANGLE
ars F
gors N Eg;:ﬂce Bors K (B) — .8H/COS. SKEW ANGLE
Near Face
Sl ELEVATION O (©)— .84 @ RIGHT ANGLE TO PIPE
ELEVATION SINGLE ELLIPTICAL RCP 8.5L W L 0.5k 9, (D) — FOR 68"X43" AND 76"X48"
o
SINGLE ELUPTlCAL RCP 0° TO 45° SKEW 0.5L ® ® 0.6L AN (E)— FoR 91'xs8"
0° SKEW w \%
° Sy % — @18" CENTERS 68"X43" AND 76'X48"
== === . @12" CENTERS 91"X58"
O
‘F@h
STATE OF NEVADA
T DEPARTMENT OF TRANSPORTATION
0°To 45° Skew CULVERT HEADEALLS
N For Details Of Other Reinforcing Bars, 1-G B d 1-K B " "
See Single Culvert Headwalls ngrdGs%43c"r ::d 76"x4§‘f 68 ,),( 43 ,,ELLIP-”CAL RCP TO
ELEVATlON 91" x 58" ELLIPTICAL RCP
el @ @ hEL Add 3-G Bars and 2-K Bars
— - ’ DOUBLE ELLIPTICAL RCP  \for 81«58 R-2.7.2 (502)]  Signed Original On File
o
PLAN 15° TO 45° SKEW AOOPTED ~ TREVSED | CHIEF HYDRAULICS ENGR.




EVADA Standard Plans
DOT Change Request

Requests for modifying the Standard Plans for Road and Bridge Construction must be submitted to:

NDOT Specifications Division

Attn: Standards and Manuals Supervisor
1263 South Stewart Street

Carson City, Nevada 89712

Standard Sheet No.: R-3.1.2 and R-3.1.3 Page No.: R-37 and R-38
Note: A separate form is required for each change.

Description of requested modification or correction: In Section A-A the note to read “18” Min (See Note 11) replacing the
existing “6” Min” note. Then add notes 10 and 11 which describe when to use an Anchor Assembly and how to construct the
pipe down a steep slope.

Reason for request: The Anchor Assembly is not functioning as intended when the road fill is removed. So in the normal
installation, Hydraulics does not feel that the Anchor Assembly is necessary and is recommending that the pipe be buried and
if it cannot be buried, than the Anchor Assemblies can be used.

Requestor Information: ~ Name: Brian Matthews of Hydraulics Phone: Ext. 7621

For Standards/Manuals Personnel Only: 0 Approved [J Denied

Revised by: Signature: Date:

Policy Review:
[0 CADD Standards 0 ASTM 0O AASHTO [J Design Manual [J Specifications

Reviewed by:  Signature: Date:




LS-Y

C<‘| 4" Cl. (See Note 5)
Typ. I 2 . %" |L.3%" _ ¥a" Dia. Hole
Var — V' cl. 2'-6 L3Yz"x 3"x%" Frame %" Dia. Rod
. See Note 5 2'-5Y/5" /_Spcu:er Bar
See Detail D, =11 " Fz 5 o) °
2%" to € of 1-2%" 34;“ Dia. l;éod 2" x 12" Bolt ?_—‘f - — - g
*Main Bar Si ¥," Dia. Holes " acer Bar T >_|7.e/ ‘]; -
u';.. xcrz/anlze J N in Frame 'ﬁi——[ ST | e "/a g}
) =
35 i.os & inigli L
S?mcer Bar N S, - o § of 3" x ¥%" Bars
£ -—%—L" holes ™ x Yo" x 4" B
L= g ek NB<ve.
TPy — J Welded to Frame AT
Vg 2'-0Ys | i
*Main Bar Size 3" x %" it —
: n e
Py Ya" __I 4" Center to Center SECTION c-C
c %" Dio. Rod Spacer Bar GRATE HOLE DETAL DETAIL D
GRATE HOLD-DOWN BOLT
GRATE DETA”_ INSTALL ONLY ON APPROACH SIDE OF GRATE & FRAME
#14 Bors Evenly Spoced
QUANTITIES
Front edge of Shoulder Dike CONCRETE REINFORCING STRUCTURAL STEEL
with Guard Railor Barrier Rail STEEL GRATE
30 D
| %" Dia.Rod xxx cu.vyo]  xx Les. XXX LS.
(Optional) L " :
See Note D1 Varies _ i Hinge Point For Information Only
! See Typical Section 9 - Structural Steel Grote Includes Frome, Welded Angle,
'/a" Cl. y R Grate & Spocer Bors
See Note %2 Mox. A3
| A
o2, 3Yom ~ Additional Anchor Assemblies Required
pee el BN o iti i
12 E /ﬁ S)gdS Bar — & % For 20'Maximum Length Per Section,
Weltf;d tcvl € EY o < When a Pipe Joint Exists Between
Frame Angle zg% __" ! _S_eeul\gg "ZUIT\\ the Required Anchor Assemblies.
T |1 2% Min. Slope —_ E i /POQC/
= - ~or, /~‘,'//
© ~es N
< Q
| 1 Ri|
—ﬁ—l Anchor Assembly Vs (S:ecessNos‘:eo g‘PrUP
(See Note 11) i
SECT'ON A—A ~ I — - — - —|12" End -Section
- 5 ; See Note 7
Length of Down drain Pipe Aookor SR =
) y ©
3
ELEVATION
TYPICAL INSTALLATION
=B Det 1‘/2‘]:
sé)_st.ilonul . Frame Angle/ %" Dia. Rod Spacer Bar /3" Plate
o goMn, o Wed Ya" Cl. Shoulder Dike or Barrier Rail z
See Note D1 See Note 5I / —— See Section C-C
|/4I7<TYP- I 7 0 } i and Detail D 3/3"“.1:
"ox l/au x 4" Bar :m T T T w T 3]/ o
\ *=> | ~2 Each Side, Welded to Frame = IV PR
¢ e~ ]
lA 1 e £ A (Optional 1" x Yo" x 4 Bar
e ‘ | 152 See Note DI T Welded to Frame
B ! — ] £
b | | z g =
I ? [ 38
] < n
- LD ==~ 3/," x 3" x %" Frame 6"
1 f For Slotted CMP
Iy Vo Stotion/Offzet End Slot at Outer
V2" x 1" Bolts B

See Section C-C
and Detail D

PLAN

Wall of Structure.
For Details
See R-2.1.3

SECTION B-B

NOTES:

35

ALL CONCRETE SHALL BE CLASS A OR AA.

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 15"

ALL EXPOSED CONCRETE EDGES SHALL BE CHAMFERED 1.

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

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