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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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:
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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.

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

12" DOWN DRAIN PIPE SHOWN, CAN BE UPSIZED TO
15" OR 18" WITH 3" OR 6" INCREASE IN THE BASIN
DEPTH RESPECTIVELY. DOWN DRAIN PIPE TO BE
CMP OR HDPE OR AS SPECIFIED.

IF OPTIONAL DRAIN IS INSTALLED, ADJUST REBAR TO
ACCOMMODATE DRAIN

RIPRAP CAN BE INCREASED TO CLASS 300 WITH
A 6" INCREASE IN RIPRAP THICKNESS.

. ALL DOWN DRAIN PIPES SHALL BE ADEQUATELY CONNECTED

WITH PROPER JOINTS AND ELBOWS TO ACCOMMODATE THE
NECESSARY PIPE ALIGNMENT FROM DROP INLET TO TOE OF
SLOPE. ALL PIPE JOINTS AND ELBOWS SHALL UTILIZE WATER
TIGHT CONNECTIONS WHETHER HDPE OR CMP.

DOWN DRAIN PIPES SHALL BE TRENCHED INTO ROAD FILL
SLOPE AND BACKFILLED WITH A MINIMUM OF 18" COVER

TO FILL SLOPE WHEN LOCATED IN EXCAVATABLE MATERIAL,
ANCHOR ASSEMBLIES ARE NOT REQUIRED. IF APPROVED BY
THE ENGINEER, AND IF THE DOWN DRAIN PIPE IS LOCATED
IN NON-EXCAVATABLE MATERIAL AND MUST BE RUN ON
THE SURFACE OR WITH LESS THAN 18" COVER, OR

WHEN SPECIFIED OTHERWISE, ANCHOR ASSEMBLIES

SHALL BE USED.

DESIGN NOTES:

D1. ADDITIONAL PIPE/DRAIN PENETRATIONS FOR SLOTTED
DRAIN, TRENCH DRAIN, OR PIPES MAY BE PLACED IN
ANY WALL.

2" or ¥a" Galvanized Collar of
Yo" U-Bolt Round Iron 2" Dia. Pipe

/—\ _,._1“
3" =k i .
A Nuts_/
Pipe Anchor

Al
1% Weld Weld 12" x '
96" Holes M
on
1
Flatten or
Point

3

ANCHOR ASSEMBLY DETAIL

NEVADA DEPARTMENT OF TRANSPORTATION

EMBANKMENT PROTECTOR
TYPE 5

Signed Original On File [R-3.1.2 (608)

CHIEF_HYDRAULICS ENGINEER [0 /x| e oo/ e




8¢-y

Ve 26" ol
—— 2'-5/5 //a" Cl. (See Note 5)
(See Note 5) AR o °—3 B )
s : - L Vel it . ¥," Dia. Hole
2% to & of 1-2% @ ie: Rod (See Note 5 | L 3"x 3" x¥%" Frome %" Dio. Rod
c Yo" D;c Holes i Spacer Bar
~—%5——1 70 ©
) in Frame — SR | el Il . D o 2
e : F TR | e :
Vel = TP > Nl
5 2;/toh¢_[ of '/a -
i " holes
See Detail D, Pzt L 74 hole -
2'-0%g" Mo‘g\”EarJ/S‘jze % %" Bors
. i x % W "
*Main Bar. Size| f 1" x Yo" x 4" Bar
" " 2'-1%" : N\ N
3" x % ,\‘, 16 Welded to Frame — o Typ.
30 D a §
o S SECTION C-C I
Spa B f
GRATE HOLE DETAL =
Typ, v, i #14 Bors Evenly Spoced DETA”_ D
()
GRATE HOLD-DOQWN BOLT
Typ INSTALL ONLY ON APPROACH SIDE OF GRATE & FRAME
VeV ‘_] 34" Center to Center QUANTITIES
c -] %" Dia. Rod Spacer Bor CONCRETE REINFORCING | STRUCTURAL STEEL Yy or Y4 Galv
SIEEL GRATE Rg“"‘d "4‘3” : Collar of 2" Dia. Pipe
GRATE DETAIL X.XX CU. YD. XX LBS. XXX  LBS.
For Information Only 2" U Bolt
Structural Steel Grate Includes Frome, Welded Angle,

Grate & Spocer Bors.

Plate

i)

.

Pipe Anchor
Weld
! 13/" M 12" x &'
Ye" Holes 2"
s Flatten
- or Point

511 ¥" )
| -
o . rs i Varies, See Typical Section Hinge Point
e %' Dio. Ko Spocer Bor [ ANCHOR ASSEMBLY DETAIL
- " ClL 2 Front edge of Shoulder Dike
See Note 5| Mox| with Guard Rail or Barrier Rail
2 CHTTTITTTITT H TATRTTIATIiayye: Additional Anchor Assemblies Required
1 I For 20'Maximum Length Per Section,
Tl When a Pipe Joint Exists Between
b 4 % the Required Anchor Assemblies.
c| o - = -
S| =
o
e Class 150 Ripra
" Optional 5" Anchor Assembly See Note 9 i
See Note D1 (See Note 11
. Length of Down drain Pipe I — - — - —112" End -Section
SECTION A A As Shown On_Structure List, See Note 7 )
Typ. — Measure On This Line AqchomAsERE e
/a (See Note 1M Geotextile. 6'x5'x1'—6" :l_
Frame Angle Welds
Detail B
Typ.
Optional 8" Dia. Rod Spacer Bar
Ty " "
‘We)l(de/é t: éra?nu; See Note D1, /a" Cl. Shoulder Dike or Barrier Rail
See 9" Seve_ﬁte—f)—l‘ f—See Section C-C
i Frame Angle and Detail D
Grate Detail |—> B Weld
(See Detaih =" @«}ls./z.. i
; e " x Ya" x 4 B
! e Optional FoMx /atx or
5 A : -~ .EE A See Note D1 - T ~Welded to Frame
? ! 4| S%2 = e
i 1 f S 2 T2
I £ -
; 1 33 .
- e For Slotted CMP
T End slot at Quter
/ Station/Offset Wall of Structure.
Yo" x 15" Bolts For Details
See Section C-C B See R-2.1.3

& DetailD

L 3%"x 3" x %" Frame

PLAN

SECTION B-B

NOTES:

1

2.

4.

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 12"

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.

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

12" DOWN DRAIN PIPE SHOWN, CAN BE UPSIZED TO
15" OR 18" WITH 3" OR 6" INCREASE IN THE BASIN
DEPTH RESPECTIVELY. DOWN DRAIN PIPE TO BE
CMP OR HDPE OR AS SPECIFIED.

IF OPTIONAL DRAIN IS INSTALLED, ADJUST REBAR TO
ACCOMMODATE DRAIN

RIPRAP CAN BE INCREASED TO CLASS 300 WITH
A 6" INCREASE IN RIPRAP THICKNESS.

ALL DOWN DRAIN PIPES SHALL BE ADEQUATELY CONNECTED
WITH PROPER JOINTS AND ELBOWS TO ACCOMMODATE THE
NECESSARY PIPE ALIGNMENT FROM DROP INLET TO TOE OF
SLOPE. ALL PIPE JOINTS AND ELBOWS SHALL UTILIZE WATER
TIGHT CONNECTIONS WHETHER HDPE OR CMP.

DOWN DRAIN PIPES SHALL BE TRENCHED INTO ROAD FILL
SLOPE AND BACKFILLED WITH A MINIMUM OF 18" COVER

TO FILL SLOPE WHEN LOCATED IN EXCAVATABLE MATERIAL,
ANCHOR ASSEMBLIES ARE NOT REQUIRED. IF APPROVED BY
THE ENGINEER, AND IF THE DOWN DRAIN PIPE IS LOCATED
IN NON-EXCAVATABLE MATERIAL AND MUST BE RUN ON
THE SURFACE OR WITH LESS THAN 18" COVER, OR

WHEN SPECIFIED OTHERWISE, ANCHOR ASSEMBLIES

SHALL BE USED.

DESIGN NOTES:

D1. ADDITIONAL PIPE/DRAIN PENETRATIONS FOR SLOTTED
DRAIN, TRENCH DRAIN, OR PIPES MAY BE PLACED IN
ANY WALL

NEVADA DEPARTMENT OF TRANSPORTATION

EMBANKMENT PROTECTOR
(TYPE 5-2G)

Signed Original On File [R-3.1.3
JOPTI
CHIEF_HYDRAULICS ENGINEER [0 "% /x|

(608)
x/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-3.1.2, R-3.1.3 Page No.: R-37 to R-38
Note: A separate form is required for each change.

Description of requested modification or correction: Note 7 of the existing detail states that the outlet pipe can be upsized
from 12 to 157, however, in order to do this the width of the drop inlet would need to be increased.

Hydraulics suggests increasing the Embankment protectors overall width from 2°6” to 3°0” (with a 2°0” inside span
dimension) so we have one uniform size that will accept either a 127, 157, or 18” pipe size. As a result, redesign the Grate to
accommodate the 6 increase in span and also to maximize the bare spacing from 1.5” to 2”.

Suggestion: The grate span will increase from 1°6°” to 2°0”, we already have a grate design done for the Type 2 D.I.’s with a
2°0” span (A=2’) and an optimized spacing that we should be able to use. This will minimize how much we need to lean on
structures for redesign.

Reason for request: To provide the contractor information that would be necessary to construct the embankment protector
with a larger pipe size. If we increase them all, then either during the design phase or future connections will be easier to
make.

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

For Standards/Manuals Personnel Only: O Approved O Denied

Revised by: Signature: Date:

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

Reviewed by:  Signature: Date:




L8-d

=

/4" Cl. (See Note 5)

2 "
Typo—— - E " %" Dia. Hole
X \\) o =T Vi ol 2A|6 L 3Y2"x 3"x¥%" Frame Zaﬂ 3%" Dia. Rod
¢ See Note 5 2'-5/> Spacer Bar
See Detail D_g ) | AR v
) [y S — - = 2%" to © of 1-2%" %" Dia. Rod 2
*Mmr\" Bclr3 S“IZE i 3/4(? Dia. Holes . 5 SB acer Bar i
3" x Y = in Frame 5% i
T L1 |n » e e e e
TR = —— | inniianiaRiinEak |
Spacer Bar — N : 3" x ¥%" Bars
- : 51 " “to & of y
S ¥a" holes Wyl " E %
Typ. —po- i 1" x Yo" x 4" Bar— o] y,
o Ya D e =3 > o Welded to Frame | J \I_AHB‘\TYP
07 X -
i — *Main Bar Size 3" x %" =
) T | e
Typ >
P ] |4 center to center SECTION C-C
%" Dia. Rod Spacer Bar GRATE HOLE DETAL DETAIL D
GRATE HOLD-DOWN BOLT
GRATE DETA|L INSTALL ONLY ON APPROACH SIDE OF GRATE & FRAME
#14 Bors Evenly Spoced
Front edge of Shoulder Dike QUANTITIES
with Guard Rail or Barrier Rail CONCRETE REINFORCING STRUCTURAL STEEL
7 %" Dia. Rod STEEL GRATE
; Spacer Bar
(Optional) | . X.XX Cu. YD, XX LBS. XXX LBS.
See Note DI Varies - | "
! See Typical Section For Information Onl
y
4" Cl » Structurol Steel Grate Includes Frome, Welded Angle,
See Note[5 I |j2 Mox Hinge. Point Grote & Spacer Bor:

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 1/2".

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

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

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

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

7. 12" DOWN DRAIN PIPE SHOWN, CAN BE UPSIZED TO
15" OR 18" WITH 3" OR 6" INCREASE IN THE BASIN
DEPTH RESPECTIVELY. DOWN DRAIN PIPE TO BE
CMP OR HDPE OR AS SPECIFIED.

8. IF OPTIONAL DRAIN IS INSTALLED, ADJUST REBAR TO
ACCOMMODATE DRAIN

9. RIPRAP CAN BE INCREASED TQO CLASS 300 WITH
A 6" INCREASE IN RIPRAP THICKNESS.

DESIGN NOTES:

g' Eclc/gns):desu Bar = D1. ADDITIONAL PIPE/DRAIN PENETRATIONS FOR SLOTTED
Welded to c? Additional Anchor Assemblies Required For 20'Maximum Eﬁé‘NW;ﬁENCH DRAN, OR FPIPES MAY BE PLACED:IN
Feame Angle ) - — - Length Per Section, When a Pipe Joint Exists Between ¥
T = the Required Anchor Assemblies.
Anchor Assembly Class 150 Riprap
See Note 9
SECT'ON BEh 12" End Section
Length of Down drain Pipe As Shown See Note 7
On Structure List, Measure On This Line Anchor Assembly ;g} “—’*}— P
Geotextile |6'x5'x1'=6 Eé I
T
ELEVATION >
TYPICAL INSTALLATION
2" or ¥" Galvanized (zloliar OIL
. 2 Dia. Pi
Typ. o 1/>" U-Bolt Round Iron ia. Fipe
Va -
3"
Frame Angle Welds
=B Det?:uil 1'/2']: /2" Nuts__/
36 R }135‘5& Ar\%hor
i A ol Weld Weld 2" x 6
Sea Optionalg agn Frumee é\ng?e vt &1 %" Dia. Rod Spacer Bar : /" Plate | Y%6" Holes H
Grate Detail SI‘—N‘CT‘;‘ (See Detail) See‘flﬁ?r— /——ShoulderSaneSor tEu:frnCerCRcu l o
ea ote / [ See Section Al
7% Typ and Detail D %"j— &
u / ¥ Flatten or
r 1" x Yo" x 4" Bar e ', Point
\ -2 Each Side, Welded to Frame ES 3
! ~ . 3
A : .é N A (Optional) ; ~ 1" x Yo" x 4 Bar
z : 832 R £ welded 10 Frome ANCHOR ASSEMBLY DETAIL
Ly} i - gm s
|
| Og NEVADA DEPARTMENT OF TRANSPORTATION
L b S=—> 345" x 3" x %" Frame 6"
Station/Offset For Slotted CMP
Yt 1Yy End Siot at Outer EMBANKMENT PROTECTOR
2" x 1'," Bolts B

See Section C-C
and Detail D

PLAN

Wallof Structure.
For Details
See R-2.1.3

SECTION B-B

TYPE 5

Signed Original On File |R~5.I.2 (608)

CHEF_HYDRAULICS ENGINEER [0 Oz e o s




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, R-3.1.3 Page No.: R-37 to R-38
Note: A separate form is required for each change.

Description of requested modification or correction: The “Plan” view shows 9” from the right edge of the Embankment
Protector to the “Optional” pipe entering the Embankment Protector. Hydraulics wants to add “Min.” to the 9”.

Reason for request: Michael Simmons of Crew 912 said that on one of their jobs the contractor pre-ordered the embankment
protectors with a penetration at the 9 offset, but this did not match the preferred location for the trench drains coming into
the Embankment Protectors. So they suggested putting “Min.” on the detail to inform the contractor that he is not forced to
provide a penetration at the 9” location and that it relates more to the location of the incoming pipe.

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

For Standards/Manuals Personnel Only: 0 Approved 0 Denied

Revised by: Signature: Date:

Policy Review:

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




'/s" Cl. (See Note 5)

C"T

For Slotted CMP

e3> 2 v 1] e . i Bl Bl NOTES:
N Ya" Cl 2 =67 L3Yp"x 3"x3%" Frame 30 D oAl te shall be class A or AA
4 B o Sy %" Dio. Rod . concrete shall be class A or AA.
. See Note 5 2 Spacer Bar
See Detail D_(fy 1=11% " ? © 2. Reinforcing bars shall be No. 4 bars with maximum spacing at
* Vi 2%" to € of 1-2%" %" Dia. Rod /2" x 1'/2" Bolt ¢~ o 18" centers. Bars to be embledlged a minimum of 2" and bar
MU;‘ Eiur/s..li ¥," Dia. Holes 59 Spacer Bar Typ,> o —[= E € ends must clear surface by 1/5".
8 in Frame '—Ai—-I / 1/a )
L = = =] ~F = 3. Al exposed concrete edges shall be chamfered 1".
! PP TR
Spacer Bar m\_ 7 2 ta G of 3" x %" Bars 4. Grate and frame angle to be welded at all contact points.
= 5% "0 € o
yp>——ve— poze Mﬁ 1 x 1 x 4" Bar—|~ RN B <T 5. !/4" maximum clearance between grate and frame on each side.
Ya" o7 Welded to Frame | erlye
1A i 6. Slope catch basin floors 10:1 from all directions toward
*Main Bar Size 3" x %" L el — outlet pipe. If basin is used as a junction shape flowline(s)
T —.—11\'L— to outlet pipe, and provide a 10:1 slope to flowline(s).
yP. 4
1/ " "
/s ——I 34/‘_ %t_enteRr dtoSCen(erB %20 Bors Equally Spaced 1Y2" on Center Grate hold—down bolt 7. 12" down drain pipe shown, can be upsized to 15" or 18" with
C @ Dia. Rod Spacer Bar Installonly on approach side of grate and frame 3" or 6" increase in the basin depth respectively. Down drain
GR SECT|ON C_C DETAH_ D pipe to be CMP or HDPE or as specified.
ATE DETAIL
GRATE HOLE DETA”— 8. |If optional drain is installed, adjust rebar to accommodate
drain
9. Riprap can be increased to class 300 with a 6" increase in
QUANTITIES riprap thickness.
CONCRETE T
EJT&MGSgEg s;”%ﬁoglgﬁze?%%” RE‘ZEFCE)EEWG STRUCLUR'?G"[_: el 10. Additional pipe/drain penetrations for slotted drain,
| 34 Dig. Rod trench drain, or pipes may be placed in any wall.
pocer Bar 046 cu.vol 30 Les. 245 LBS
(S%Ztlﬁr;ctlz " | Varies ) For Information Only
3'-6" ! See Typical Section Structural Steel Grate Includes Frome, Welded Angle, n
4" Cl. . . Grate and Spacer Bars V2" U-Bolt
See Note|5 I-TZ” Max Hinge Point
f [ BTN TIUTUT ., - 3" 3"
E: E I/ﬁ]usxdsn Bar b | U] Qg /2 1'/2“
ach Side = |<*=
g\lelded At\o | Ej” Ro Additional Anchor Assemblies Required For 20'Maximum o 1%
rame Angle Sin —-own Lrain_See Note d Fis, Length Per Section, When a Pipe Joint Exists Between ) T g
T = 9 the Required Anchor Assemblies. /2" Plate | ¥6" Holes
5 :
%}—? A
6! Anchor Assembly Closs 150 Riprap f ML, Yy
See Note 9 3 2
SECTION A-A
12" End Section
Length of Down drain Pipe As Shown See Note 7 v, )
i is Li - 5" or ¥" Galvanized Collar of
On Structure List, Measure On This Line Anchor Assembly Zln Rt 3" Dia. Pipe
6'x. =
Typ. T
7z ELEVATION -
(YAl
e TYPICAL INSTALLATION il s ——
Frame Angle Welds 114" % 6
3'-6" Detail Weld Weld 12" x
See Optional I
. " - 2 2
Grate Detail She Note 10 = 9" Min. %" Dia. Rod Spacer Bar
/—7|7<TypA (See Detail) '/a" Cl. Shoulder Dike or Barrier Rail Flatten or
) h | See Note 5 I— [ See Section C-C Point
1" x V' x 4" Bor [y *nd Detaild
\ = |~2 Each Side, Welded to Frame l
A | LY £ A 3% ANCHOR ASSEMBLY
H | o
© | : | - 1a% . |
Elv { ! - o :2 } (Optional) 1" x /4" x 4 Bar DETALL
i\ ? ™ 33 See Note 10 Welded to Frame
! < Sn STATE OF NEVADA
i n N =T~ 3'/2“ x 3" x 3/8” Frame DEPARTMENT OF TRANSPORTATION
Station/0Offset "
o' x 11/, Bolts L—-B

EMBANKMENT PROTECTOR
TYPE 5

See Section C-C End Slot at Outer 6" | |
and Detail D Wall of Structure. 3" Qg 3
PLAN For Details —

See Sheet R-2.1.3
R-3.1.2 (608) Signed Original On File

SECTION B-B

CHIEF HYDRAULICS ENGR.

ADOPTED REVISED
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N 26" Cmeric>
_ Gl - /4" Cl. (See Note 5)

(See Note 5) 2-5
L — V" Cl. : 3 A" Y Dia. Hole NOTES:
2%" to € of -2% éi GE;’; Egrd (See Note 5) L 37/2"x 3" x%" Frome %" Dia. Rod 1

74" Dia. Holes 59" /p— / |, Spacer Bar :
in Frame N _ - _ _ L _ _ _ _ | Vot 1150 Bol . = 2. Reinforcing bars shall be No. 4 bars with moximum spacing at 18"

C -Hmlﬁ «H «H)EZ—ﬁ ﬂj «Eiﬁﬁ H» H-O-H V2" x 12 olt' ¢ == P centers. Bars to be embedded a minimum of 2" and bar ends

- 2 Typ.>-779/ g &L must clear surface by 1/5".
2 o)

Al concrete shall be class A or AA.

F o~
Typo—P— | 13 v 2" to € of !
/s 5% e ¥ holes 3. All exposed concrete edges shall be chamfered 1".
= A== ® il
03" Main Bar, Size . 3" x %" Bars 4. Grate and frame angle to be welded at all contact points.
See Detail D—(] 3" x %" ok Uy x 4 B % . P
21119 " L o e SN B 5. /4" maxi I bet te and f h sid
vi Welded to Frome— 4w . !/a" maximum clearance between grate and frame on each side.
*Main Bar Size . yP- . X ) )
3" x Y N . 6. Sf\ope catch basin floors 10:1 from all directions toward outlet pipe.
T iy > : o If basin is used as a junction shape flowline(s) to outlet pipe, and
%" Dia. Rod % * 20 Bars Equally Spaced 1'/," on Center __k ”1—_ provide a 10:1 slope {o flowline(s).
Spacer Bar N ! " | 3 i
SECT|ON C_C 7. 12" down drain pipe shown, can be upsized to 15" or 18" with 3" or
Typ. >—O Grate hold—down bolt 6" increase in the basin depth respectively. Down drain pipe to be
a" GRATE HOLE DETAIL Installonly on opproach side of grate and frame CMP or HDPE or as specified.
DETA”_ D 8. If optional drain is installed, adjust rebar to accomidate drain.
Typ 9. Rigrop can be increased to class 300 with a 6" increase in riprap
At __J 4" Center to Center thickness.
7" Dic. Rod Spacer Bor 10. Additional pipe/drain penetrations for slotted drain, trench drain,
C or pipes may be placed in any wall.
GRATE DETALL el 2
CONCRETE REINFORCING STRUCTURAL STEEL
STEEL GRATE
0.78 CU. YD. 52 LBS. 456 LBS.
For Information Only
Structural Steel Grate Includes Frame, Welded Angle, V5" or ¥" Galv.
511 ¥y Grate ond Spacer Bars. 5" U Bolt Round Iron Collar of 2" Dia. Pipe
-1, )
e 32" x%" Bars | Varies, See Typical Section | & 72" R
/a" Cl. %" Dia. Rod Spacer Bar M -
seefiote 31 / 2" | Front edge of Shoulder Dik Vz“[ /5" Nut
f— 1 Cl ront edge of Shoulder Dike 2" Nuts
1/ i— /4 =
32 | MCY"I .| with Guard Rail or Barrier Rail Hinge Point Additional Anchor Assemblies Required " T% Weld Pipe Anchor
o 1 i For 20'Maximum Length Per Section, '/>" Plate ‘ 96" Holes = Weld 15" x 6
J - eI When A Pipe Joint Exists Between .
T i Anchor Assembly| The Required Anchor Assemblies. o 2"
T % x /4" x 4™ Bar 1 J/BuL E Flatten
% . a_ﬁmfinm g e 7— £ N0 Hran_See Note 7 T or Point
5 A : 3
o,

ANCHOR ASSEMBLY DETAIL

Optional i
See Note 10

SECTION A-A

Class 150 Riprap
See Note 9

Length of down drain pipe as shown

F I
rame Angle on structure list (Measure on this line)

el Frame Angle Welds 12" End Section
(See Detail =" Detail See Note 7
T <Typ. :
'/ Anchor Assembly ©
Optional I
1" x /4" x 4" Bar 1 . ' Dia. Rod Spacer Bar L
s Welded to Frame See Note. 10 a0 v /q" Cl. /7 Shoulder Dike or Barrier Rail
ey " Min, smﬁ‘ See Section C-C
Grate Detail l—» B / i /Ll and Detail D
L QHW,‘E‘/ "l
; € 2SSl
A 1 e~ A : 2% ~~|= 1" x !4 x 4 Baor
3 ! _ gg gg:oanlte 10 ' " L~ Welded to Frame
7 | &l e2 . SN STATE OF NEVADA
~ | TS L s DEPARTMENT OF TRANSPORTATION
: 83 : 4] 1= ——
1 HHHHE S - l 6
. t REK P I P "
r— For Slotted WP AU MR N E EMBANKMENT PROTECTOR
Lstation/0ffset End slot ot Outer .
13" x 15" Bolts Wall of Structure. 6 |~ ] |8 TYPE 5-2G
S h B For Details 8" —_gn 3
it See Sheet R-2.1.3 2-6
And a — " o
nd Detal L 3e"x 3" x %" Frame SECTION B-B R-3.1.3 (608)]  Signed Original On File
PLAN R REV‘SEDSIDEI 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, R-3.1.3 Page No.: R-37 to R-38
Note: A separate form is required for each change.

Description of requested modification or correction: Show a symbol representing a Geotextile underneath the riprap and
provide a label.

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 O AASHTO 0 Design Manual [ Specifications
Reviewed by:  Signature: Date:




C— /4" Cl. (See Note 5)
2' .
Typ. 7 > I i e 3%" __ ¥" Dia. Hole NOTES:
a Yo" Ol _f— 2,2_;,6} . 34 Dia. Rod 1. Al concrete shall be class A or AA.
See Detail D See Note 5 2 Spacer Bar
ce Detal )] =11 5] 2. Reinforcing bars shall be No. 4 bars with maximum spacing at
i . v 23%" to € of 1-2%," 3" Dia. Rod - o 18" centers. Bars to be embedded a minimum of 2" and bar
MO;,EOB/BS..'ZE :}/4‘_' DFiG. Holes || 5g Spacer Bar £, @ ends must clear surface by 1/5".
n rame i Lel
Y 'T’ ﬁ Gl ol e vl e i 1 3 ! 3. Al exposed concrete edges shall be chamfered 1'.
%" Dia. Rod a H E E ﬁ E H ‘H)‘E::a ﬂ ‘E :H 2"
Spacer Bar ,\.\: 5 = T 3" x 3%" Bars 4. Grate and frame angle to be welded at all contact points.
53 2, to € of T
yp>|/—“|7& Pz L %" holes 1" x /4" x 4" Bar— N\ B <Typ 5. !/4" maximum clearance between grate and frame on each side.
4 207" ‘ Welded to Frame g :
- d . 6. Slope catch basin floors 10:1 from all directions toward
*Main Bar Size 3" x %" — outlet pipe. If basin is used as a junction shape flowline(s)
Typ -—11-'L_ to outlet pipe, and provide a 10:1 slope to flowline(s).
4 _,_l 4" Center to Cent * e
/a % D‘ii:. eR(odOSp;::efrBar 20 Bors Equally Spaced 1//2" on Center Grate hold—down bolt 7. 12" down drain pipe shown, can be upsized to 15" or 18" with
C SECT|ON C C Install only on approach side of grate and frame 3" or 6" increase in the basin depth respectively. Down drain
= pipe to be CMP or HDPE or as specified.
GRATE DETAL GRATE HOLE DETAL HER Al e p
8. |If optional drain is installed, adjust rebar to accommodate
drain
9. Riprap can be increased to class 300 with a 6" increase in
QUANTITIES riprap thickness.
Front edge of Shoulder Dike CONCRETE REINFORCING STRUCTURAL STEEL Y " . " i
with Guard Rail or Barrier Rail STEEL GRATE 10. Additional pipe/drain penetrations for slotted drain,
i %" Dia. Rod 046 CU. YD T 745 LS trench drain, or pipes may be placed in any wall.
8 . . YD. . .
(Optional) | pocer. o :
See Note 10 ! Varies , For Information Only
3'-6" See Typical Section Structural Steel Grate Includes Frame, Welded Angle, "
Va" Cl. y ) . Grate and Spacer Bars /2" U-Bolt
See Note‘S ——I I2 Max. Hinge Point
i By 3| "
1“ Vo' % 3% Bor f : M%IIHNHUHDHI I ] - /2
2 ‘Edocdh tSlds: = | - § 1/, }:
€ ded to <] . 120 ! Additional Anchor Assemblies Required For 20'Maximum 134"
Frame Angle S|y _Down Drain ain_See Note 7~ Length Per Section, When a Pipe Joint Exists Between 1__1__/5
T 2% Min, Slope — i T the Required Anchor Assemblies. 2" P‘Ote‘%%“ Holes
X :
I
Anchor Assembly Class 150 Riprap f | | o
See Note 9 30 iz
SECTION A-A
12" End Section
in Pi See Note 7
Length of Down drain Pipe As Shown ee Note 1y" or ¥ Galvanized Collar. of

See
Grate Detail

|
e

2i_g"

Station/0Offset
2" x 1'/," Bolts

See Section C-C

and DetailD

PLAN

On Structure List, Measure On This Line

Frame Angle Welds

Detai

Typ.
|/4n
—°
3'-6"
Optional
|—p——|———— 9" Min.
See Note 10 T|7<Typ, (See Detail)
a
1" x '/g" x 4" Bar
\ -2 Each Side, Welded to Frame
] c™~
| Dy A
H
I o
< 84
- =T~ | 314" x 3" x %" Frame

Anchor Assembly

Round Iron 2" Dia. Pipe

ELEVATION S
eotextlle 1/
TYPICAL INSTALLATION /2" Nuts Bl Richrat
Weld Weld 1%2" x 6
3 o
' Dia. Rod Spacer Bar
'/a" Cl. Shoulder Dike or Barrier Rail Flatten or
See Note 5 I—_ See Section C-C Point
and Detail D
. ! . ANCHOR ASSEMBLY
|
(Optional) Tt x Ve x 4 Bor DETAIL
See Note 10 Z Welded to Frame
c
= STATE OF NEVADA
DEPARTMENT OF TRANSPORTATION
6"

For Slotted CMP
End Slot at Outer
Wall of Structure.
For Details

See Sheet R-2.1.3

ol g . o

SECTION B-B

EMBANKMENT PROTECTOR
TYPE 5

R-3.1.2 (608)|  Signed Original On File

[ADOPTED REVISED
e s/00| CHIEF_HYDRALLICS ENGR.




L ) Cl. (See Note 5)
P I S s Rl 'a vl
(See Note 5) T M‘; 5 2 4 Nk
“11% 14" Cl. b7% ' ¥ Dia. Hole NOTES:
" =2%" %" Dia. T See Note 3"x 3" x¥%" Frame
2%" to € of =27, %" Dia. Rod (See Note 5) L 3%"x ( 3" Dia. Rod
}/4” Dig. Holes 59 Spacer Bar /—SA:mcer Bar 1. All concrete shall be class A or AA.
s = == — = = = b= 2. Reinforcing bars shall be No. 4 bars with maximum spacing at 18"
C -<_| ‘H ﬂ ﬂ ‘Esﬁ:‘ﬂ ﬂ ‘Eﬁzﬁ:ﬁ . B s centers. Bars to be embedded a minimum of 2" and bar ends
i 2' < i Typ->|—|76/ - must clear surface by 1/5".
Typo—PH— | 5l 2" to € of e}
" i o ¥," holes H 1 3. Al exposed concrete edges shall be chamfered 1"
= *
See Detail D—(T 2'-0%" MG};‘.‘EC”]/SJZG 3" x %" Bars 4. Grate ond frame angle to be welded at all contact points.
ee Detai X 78 woy L "
1 4" B A
7 2'-11%g " were/g (g pmm"e"_ \ BTy 5. !/a" maximum clearance between grate and frame on each side.
*Main Bor Size T YpP-
.3,-4 XD %nl ¢ N} |V 6. Slope catch basin floors 10:1 from all directions toward outlet pipe.
U A iy If basin is used as a junction shape flowline(s) to outlet pipe, and
3" Dia. Rod & * 20 Bors Equally Spaced 17" on Center e provide a 10:1 slope to flowline(s).
Spacer Bar . 1 - . .
SECT'ON C_C 7. 12" down drain pipe shown, can be upsized to 15" or 18" with 3" or
Typ> o Grate hold—down bolt 6" increase in the basin depth respectively. Down drain pipe to be
a" GRATE HOLE DETA”_ Installonly on approach side of grate and frame CMP or HDPE or as specified.
DETA“_ D 8. If optional drain is installed, adjust rebar to accomidate drain.
T 9. Riprap can be increased to class 300 with a 6" increase in riprap
P l/4--V __J 4" Center to Center thickness.
EVATEGY
7" Dia. Rod Spacer Bar 10. Additional pipe/drain penetrations for slotted drain, trench drain,
C or pipes may be placed in any wall.
QUANTITIES
GRATE DETAIL CONCRETE REINFORCING STRUCTURAL STEEL
STEEL GRATE
0.78 CU. YD. 52 LBS. 456 LBS.
For Information Only
Structurol Steel Grate Includes Frome, Welded Angle, 52" or ¥4" Galv.
11 Y Grate ond Spacer Bars. " U Bolt Round Iron Collar of 2" Dia. Pipe
)
.- 3" x 3" Bars ‘ Varies, See Typical Section iN /2" R
'/a" Cl. %" Dia. Rod Spacer Bar el
See Note 5 o l '/2"]:
Tt 1" Cl. Mos Front edge of Shoulder Dike < /2" Nuts
32 ‘ . '\ with Guard Rail or Barrier Rail Hinge Point Additional Anchor Assemblies Required ! 1A’ Weld Pipe Anchor
o {1 [F R O For 20' Maximum Length Per Section, Yo" Plate | %" Holes Weld 15" % 6
] ~ [ | T | T : When A Pipe Joint Exists Between e
Tl I~ f Anchor Assembly| The Required Anchor Assemblies. NS 2"
e /et x 4 Bar %--L = Flatten
}EE . d.eé —to_Framel — 5 =22W1 Hrain_See Note 7 _ I or Point
A =
Optional ANCHOR ASSEMBLY DETA“_
See Note 10
[yAT
SECT|ON A_A /a Class 150 Riprap
Frame Angle Length of down drain pipe as shown See Note 9
We Frame Angle Welds on structure list (Measure on this line) 12" End Section
(See Detaill =~ Detail See Note 7 \
Typ.
a" » Anchor Assembly o
Optional i . g 4
™ x /4" x 4" Bar 1 ., ' Dia. Rod Spacer Bar 6'x 5'x 1'-6 =
S Welded to Frame See-Nots o g% il /4" Cl. Shoulder Dike or Barrier Rail
e " Min. sm*r See Section C-C
Grate Detail [—> B / i l and Detail D
“ * 6' Geotextile
4 i e o
ANE|] L ™ J n "
| A Jl | i '>’ ‘5'\ A Optional jl T~ G 1" x /s x 4 Bar
o ! i 2 See Note 10 ! 1] |- |Z~Welded to Frame
I E 1)10:1 ! : | Q% s e o~
K i 2N N L & A B e STATE OF NEVADA
O I | I A ° e Drain T OE DEPARTMENT OF TRANSPORTATION
| |+ _ o HE . o —
f. NG I a T
NENANAN] PRz -l "
- . T For Slotted CMP e ‘ ¢ EMBANKMENT PROTECTOR
L Station/0ffset End slot at Outer
13" x 115" Bolts Wall of Structure. 6. 6" TYPE 5-2G
2 2 & B For Details 3" oty D
See Section C-C See Sheet R=2.1.3 2'-6
And Detail D | fon N 34 o N o~ N
L 3/2"x 3" x %" Frame SECTION B-B R-3.1.3 (608) Signed Original On File
. ADOPTED __|REVISED
PLAN = s/0s| 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-3.1.3 Page No.: R-38
Note: A separate form is required for each change.

Description of requested modification or correction: In Section A-A the note reads “3 1/2 “ x 3/8” bars”. But we believe that
it should read “3” x 3/8” Bars”.

Reason for request: When we look within this detail or the Standard Embankment Protector Detail, they both show the bars
as 3”, not 3 14”.

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 0O AASHTO 0 Design Manual U Specifications
Reviewed by:  Signature: Date:




Vool e 28"

/4" Cl. (See Note 5)
(See Note 5) 11118 Ve i I %" Dio. Hole NOTES:
i_n3 30N ——ft 1/ W 3 ° .
2% to € of Vorbih Sy ee Note 5 L ¥a"x 37 x3A" Frome H %" Dio.Rod 4y concrete shall be class A or AA
74" Dia. Holes 5" P /—Spacer Bor . concrete '
o icome - S o JCIASELSME —— | . g F _g © % 2. Reinforcing bars shall be No. 4 bars with maximum spacing at 18"
C <—| ‘H ﬂ ﬂ ‘E ’ﬁ:‘ﬁ H ‘E ‘a’zﬁ:ﬁ E‘ W V2" x 1Yz olt G I W centers. Bars to be embedded a minimum of 2" and bar ends
: , Typ) i N &L must clear surface by 1/5".
TP~ 5% " 27 to € of ' /a : "
Al - ¥," holes 3. Al exposed concrete edges shall be chamfered 1".
B *
2'-0%s" Main Bar, Size 3" x %" Bars 4. Grate and frame angle to be welded at all contact points
5 " 30 ® N
See Detail D—(}] S 3 x % ™ ox g x 4" Bar | \ ) )
2'-11% Welded to Frame— N\ E :T 5. /2" maximum clearance between grate and frame on each side.
*Main Bar Size AL ye- : . . .
3 x Y N 6. Slope catch basin floors 10:1 from all directions toward outlet pipe.
r yan If basin is used as a junction shape flowline(s) to outlet pipe, and
;Aa” Dic.BRod N\U_. % 20 Bars Equally Spaced 1!5," on Center provide a 10:1 slope to flowline(s).
pacer Sar - SECTION C_C 7. 12" down drain pipe shown, can be upsized to 15" or 18" with 3" or
Typ.> s Grate hold—down bolt 6" increase in the basin depth respectively. Down drain pipe to be
Va" GRATE HOLE DETAIL Installonly on approach side of grate and frame CMP or HDPE or as specified.
DETA”_ D 8. If optional drain is installed, adjust rebar to accomidate drain.
Typ 9. Riprap can be increased to class 300 with o 6" increase in riprap
4 __} 4" Center to Center thickness.
30 M
75" Dio. Rod Spacer Bar 10. Additional pipe/drain penetrations for slotted drain, trench drain,
C or pipes may be placed in any wall.
GRATE DETAIL e
CONCRETE REINFORCING STRUCTURAL STEEL
STEEL GRATE
0.78 CU. YD. 52 LBS. 456 LBS.
For Information Only
Structural Steel Grate Includes Frame, Welded Angle, " or ¥" Galv.
511 ¥ Stdiczand SpacerBars, y" U Bolt Round Iron Collor of 2" Dia. Pipe
-1, )
3" x %" Bars Varies, See Typical Section | >
Al .
e N;te h %" Dia. Rod Spacer Bar | " }: ) ;
on . 2 (YAl
bt S / 1/ Front edge of Shoulder Dike /2" Nuts
A /4" Cl. — g . i . n L
327 | M0>T.‘1 .| with Guord Railor Barrier Rl Hinge Point Additional Anchor Assemblies Required '_._'_% Weld Pipe Anchor
S T TR T - For 20'Maximum Length Per Section, /2" Plate | 96" Holes Weld 14" x 6
) [ Y | T pg When A Pipe Joint Exists Between i
i | I~ Anchor Assembly| The Required Anchor Assemblies. NS 2"
T 1/a" x 4™ Bart Y i Flatten
c é.\o.f;am' X 4 : +— '€ Zown Urain _See r or Point
= — B T s — - —
. T D T
Optional ANCHOR ASSEMBLY DETA”_
See Note 10

SECTION A-A

Class 150 Riprap
See Note 9

Frame Angle Length of down drain pipe as shown

See Section C-C
And Detail D

el Frame Angle Welds on structure list (Measure on this line) 12" End Section
(See Detail = Detail See Note 7
|
Typ.
Va" y Anchor Assembly %
Optional VAT J
1" x /4" x 4" Bar ., %" Dia. Rod Spacer Bar o
S Welded to Frame See: Note 10 o /a" Cl. /> Shoulder Dike or Barrier Rail
ce A " Min. See Note 5 i -
Grate Detail |_> B [_ f [y See Section C-C
LI 114 !
IR ) T2
H & Bs ?
A 1 e~ A : = 1" x 4" x 4 Bar
5 | : v gs;mﬁgl‘e 10 ;'.':\Welded to Frame
B | ] c STATE OF NEVADA
& | =lhe s DEPARTMENT OF TRANSPORTATION
; a o —_—
;i T @
] PRV &
7 —r Fop:siotred B EMBANKMENT PROTECTOR
/ L station/0ffset End slot at Outer B} .
15" x 11" Bolts = Wall of Structure. 6

U Y - TYPE 5-2G
For Details 3 o 3"

See Sheet R-2.1.3

L 3%2"x 3" x 3" Frame

SECTION B-B R-3.1.3 (608) Signed Original On File
PLAN -

(ADOPTED REVISED
/79 /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-3.1.5 Page No.: R-40 Note: A separate form is required for each change.

Description of requested modification or correction: ...... Would like to see an additional cross-section view perpendicular to
the one shown (Section A-A) for the riprap apron.... What would be even more helpful is a quantities table for riprap,
bedding, and geotextile based on culvert size and riprap class.

Reason for request: ...... It is unclear that the geotextile wraps up all sides of the apron, and quantity calculations are
inconsistent based on different assumptions that designers have made.

Requestor Information: ~ Name: ___ Kimberly Diegle Phone:  x7596
For Standards/Manuals Personnel Only: [| Approved [ 1 Denied

Revised by: Signature: Date:

Policy Review:

[1CADD Standards LI ASTM [1AASHTO [ Design Manual [ Specifications
Reviewed by:  Signature: Date:




SECTION C-C
RIPRAP APRON
FOR END SECTIONS

Culvert Pipe NOTES:
1. When no end section is used, additional riprap shall
be as required by the hydraulic engineer.
i 2. For multiple pipe or RCB installations, this dimension
shall be adjusted according to the pipe separation
_ / \ = L for Metal End Section information on sheet R-2.1.1 or in the headwall details.
~ I \ ~ See Sheet R-2.2.1, R-2.2.2 or R-2.2.3 o "
1 \ - 3. Transition end of riprap apron to down stream channel.
1 | B for Precast End Section Apron may be skewed and dimensions adjusted to match
i A See Sheet R-2.3.1 and line up with down stream channel.
) See Note 1 /
s v . 2
A
ﬁ W .
/—Culvert Pipe
2:1 211 Embsn?nkment ;"CB
g _ ope I /_
Type IIRCB/
® Culvert Headwall
or
£ |
I i = Headwall
| End Riprap Apron
D I 2.75 x D t 0o 7 At Front Face Of
See Note 2 ¥ I I 1 Type |Headwalls
PLAN CULVERT SIZE S,
© 12" to 36" PIPE 3D L o _Q(B_ . o MR
42" to 84" PIPE k4D
RCB pk4H
i i *OR AS SPECIFIED B : B
Riprap And Bedding Class 2:1 2:1 ®
As Shown In Plans St
(Same Class Shall Be Used For
Riprap And Riprap Bedding)
i e 9 RIPRAP  AND ©
BEDDING CLASS o |
m 150 2 | 8
D
: = — e 275 X D * Or—1
N D/2 Width (W) Of RCB
& 550 48 | 12 See Note 2
700 60 12
A 900 72 | 24
Match Headwall Length ———
C PLAN
Geotextile
SECTION A-A
RIPRAP APRON Culvert Headwall 8«,:|Ivert Pipe Ri 4 Beddi
iprap and Bedding
FOR END SECTIONS \ e S0 12 Snoun
" i Plans. (Same Class
Riprap And Bedding Class . 7/ ShallBe Used For
As Shown In Plans Riprap 2 W ~ ' A Riprap And Riprap
(Same Class Shall Be Used For D H 1. Bedding.)
/ Riprap And Riprap Bedding) l
I
: I
ES g
L SRS i
=0
062262 2 062 %2 N
Riprap Bedding AR
Geotextile
STATE OF NEVADA
Geotextile SECTION B-B DEPARTMENT OF TRANSPORTATION

RIPRAP APRON
FOR HEADWALLS

RIPRAP APRON FOR
CULVERT HEADWALLS,
TYPE 1AND 2 RCB HEADWALLS,
AND END SECTIONS

R-3.1.5 (610) Signed Original On File

CHIEF HYDRAULICS ENGR.

ADOPTED REVISED
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-4.1.1 Page No.: R-41
Note: A separate form is required for each change.

Description of requested modification or correction: Remove the drainage dike as shown in Section A-A.

Reason for request: Other drop inlets require dikes to be installed downstream of their grates, but we do not show those dikes
in the detail. So it is a question of...show it everywhere or show it nowhere. We are suggesting to show it nowhere.

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 0 AASHTO 0 Design Manual [ Specifications

Reviewed by:  Signature: Date:




Flow Line

Cross Drain
Structure/Culvert

(30" Min.) -

3
25" x 2V5" x . S KO sty L __
Frame Angle Around ‘.

’

Perimeter of Inlet '

B L )
L

\
\
A
Y
2
U

¥;
\
1
1
1

Flow Line

PLAN

Station/Offset

Top of Grate Elevation

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

Guide

2" Nominal Dia. Pipe
Welded to Frame £

See Riser Connection Details

(30

B

3

Cross Drain Structure/Culvert
Min.)

21" CMP

SECTION B-B

-6

2'/,"'x2/,"x3/8" Frame £
— Welded Back to Back

NOTES:

Pipe Length Varies
See Structure List
21" CMP

See Riser Connection Details

Cross Drain
Structure/Culvert

SECTION A-A

Packing of Suitable Material

See Note 6 \

21" CMP Riser

12"

24" CMP Slip Joint £

1. Al 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 1/2".

3. All exposed concrete edges shall be chamfered 1".

4. Structural steel weight includes 2" pipe and the
25" x 22" x %" frame angles.

5. Station/offset distance listed in plans is measured to the
center of grate.

6. Pack with oakum or asphalt soaked burlap. Oakum is
stranded hemp used in sealing pipe joints. Asphalt soaked
burlap shall conform to ASTM D1327, using asphalt
conforming to ASTM D449, Type Il

7. Concrete collar caon be poured square or round.

21" CMP Riser

24" RCP Slip Joint

8"

<
Watertight Weld =

NN

Concrete Collar
(See Detail)

{——|—— Grout Space Between
Slip Joint and

CMP Cross Drain

RCP Cross Drain

Cross Drain Pipe

RISER CONNECTION TO
CMP CROSS DRAIN

O 4" RCP Slip Joint

RISER CONNECTION TO
RCP CROSS DRAIN

QUANTITIES, FOR INFORMATION ONLY

S5

CONCRETE REINF. STEEL STRUCT. STEEL
0.36 Cu. Yd. 23 Ibs. 170 Ibs.
STATE OF NEVADA
DEPARTMENT OF TRANSPORTATION
PIPE RISER INLET
TYPE 3
CONCRETE COLLAR DETAIL R-4.1.1 609)|  Signed Original On Fille
ADOPTED.  [REVISED | 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-4.2.1 Page No.: R-42
Note: A separate form is required for each change.

Description of requested modification or correction: The existing detail allows the “A” value to vary, Hydraulics would also
like to allow for the “L” value vary.

Reason for request: There are limitations in the shoulder of some of the roadways for placing multiple grates towards the
roadway. However, there would be some advantage in increasing the opening along the barrier rail — the “L” value in the
detail.

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

For Standards/Manuals Personnel Only: U Approved U Denied

Revised by: Signature: Date:

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

Reviewed by:  Signature: Date:




BILL OF MATERIALS (RCP HDPE CMP)

SINGLE (ONE GRATE) DOUBLE (TWO GRATES) TRIPLE (THREE GRATES)

o % CONCRETE (CY)| % REINF. (LB.) % CONCRETE (CY)| * REINF. (LB.) % CONCRETE (CY)| #* REINF. (LB.)
SIZE BASE ADD BASE ADD STR BASE ADD BASE ADD STR BASE ADD BASE ADD STR
(INCH) | QUAN. RATE QUAN. | RATE |STEEL | QUAN. RATE QUAN. | RATE |STEEL| QUAN. RATE QUAN. RATE [STEEL
(H MIN. [(CY/FT) | (H MIND[(LB/FT)| (LB) |(H MIN.) | (CY/FT)|(H MINO|(LB/FT)| (LB) [(H MIN.) | (CY/FT) [(H MINO|(LB/FT)| (LB)
<15 0.71 0.19 36 10 21 1.06 0.26 50 13 397 1.41 0.33 70 17 583
18 0.89 0.20 40 10 306 1.31 0.28 56 13 574 1.72 0.35 77 18 842
24 1.08 0.22 58 12 349 1.56 0.30 80 15 652 | 2.04 0.37 105 20 956
30 1.28 0.24 63 12 390 1.83 0.31 86 16 729 2.38 0.39 13 20 1068
36 1.50 0.26 67 13 524 2.1 0.33 92 16 980 | 2.72 0.41 120 21 1435
42 1.71 0.28 90 15 575 2.39 0:35 120 18 1073 3.07 0.43 154 22 1571
48 1.94 0.30 95 15 707 2.68 0.37 127 18 1329 | 3.42 0.44 163 23 1951

*The Concrete And Reinforcing Quantities Are Based On The H Min. Shown. Increase The Concrete And Reinforcing Base
Quantity By The Corresponding Add Rate (Per Foot Of Increased H) If The H Specified Is Larger Than H Min.

TABLE OF DIMENSIONS (RCP HDPE CMP)

Frame Angles

3%" Dia. Rod Spacer Bars @ 4" Max.
Spacing Welded to Main Bars, Flush

With Grate Surface

I

2

Table

Main Bars, See Table

4" Gap

SECTION D-D

L

NOTES:
1. Al concrete shall be class A or AA.

2. 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.

3. Exposed edges of concrete shall be chamfered 1".

4. Dimensions may be varied to fit local conditions if ordered
by the engineer.

5. Commercial prefabricated gratings approved by the bridge
division may be used in lieu of the field-welded grating
shown.

6. Extreme low cover situations to be reviewed by hydraulics engineer.

7. Slope catch basin floors 10:1 from all directions toward
outlet pipe. If basin is used as a junction, shape flow line(s)
to outlet pipe and provide a 10:1 slpoe to flow line(s).

8. See sheet R-2.9.1 for details if connecting HDPE pipe.
See Detail A 9. A single Type 2 drop inlet shall be constructed unless a double
or triple is specified.
SeeTdb Detal . Single grate configuration shown for ciur\ty Outside dimensions
of each grate shall measure 2'by A+4¥,".
1. Run rebar continuous thru construction joint. Joint must be a minimum
of 3" from horizontal bars.

Top of Grate
Elevation

12 Bars Evenly Spaced

Per Grate

F AN AN

SECTION C-C

P.C.C. Surface or

PPE | A | H MAIN FRAME FRAME
SIZE Min. BARS ANGLES BARS
(INCH) (FT) | (NCH) (INCH) (INCH) L (FD
See
<15 2" |250(3% X % | 4 X3X3H 4 X % VARIES FROM
18 |2'6"[3.00|4 X % | 5X3I X% 5 X % 2'to 6
24 | 3 |350|4% X% [5X3X% 5 X % @ 6" INTERVALS
30 [3'6"[4.00(42 X % | 5X%X3X % 5 X %
36 | 4 |450|5%2 X% |6 X 3% X%|6X K
42 |4'6"|5.00(5% X % |6 X 3% X %|6X %
48 | 5 |550|5% X Y |6 X 3% X%|6X3H
s
Q]
~ i O]
EY
=,
-
SECTION B-B
m<—|
D F )
ront Edge of ]
Shoulder Dike s
With Guard Rail or -
Barrier Rail, if Present o
S T AR Y S )
) L !
' . LZ" Max
_ q D
i A 10:1 A
a D
" H T
d u "}
| |

SECTION A-A

Dense Graded Surface

Optional
Construction Joint
See Note 11

. \/a" Gop

Y/a" Gap

o

Typ.

12. Weld one tab on ¢ of grate and remaining two tabs 6" from edge of
frame. Six tabs per inlet, three tabs on each side
13. Weld tabs 6" from edge of frame. Four tabs per grate, two on each side.
Ve" Gap 14. Additional pipe penetrations may be placed in any wall.
See Detail A
Frame Bars
., See Table
2
A
i b
" \ 1" x V4" x 4" Bar
™ x 4" x 4" Bar Welded to Frame Angle
Welded to Frame Angle See Note 13
See Note 12
TAB DETAIL
A+6" i
A+a Yy ,

Station/Offset
See Detail A

it

Cut From 4
Angle Stock
Flow
Y/
i 4 Typ.
N
d D
_J DETALL A
A Typ. STATE OF NEVADA
Z DEPARTMENT OF TRANSPORTATION
Frame Angles ———
Welded Together
: Lec DROP INLET
7 N TYPE 2
R-4.2.1 (609) Signed Original On File
GRATE AND FRAME
(ADOPTED REVISED
1/70 s5/09] 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-4.2.1 Page No.: R-42
Note: A separate form is required for each change.

Description of requested modification or correction: In the “Table of Dimensions” the “A” value for a 30” pipe should be
changed from 4’ to 3’ 6” and the “A” value for a 42” pipe should be changed from 5’ to 4’ 6”.

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:
[ CADD Standards JASTM 0O AASHTO U Design Manual U Specifications

Reviewed by:  Signature: Date:




Zh-Y

BILL OF MATERIALS (RCP HDPE CMP) NOTES:
SINGLE (ONE GRATE) DOUBLE (TWO GRATES) TRIPLE (THREE GRATES) 1. Al concrete shall be class A or AA.
% CONCRETE (CY)| * REINF. (LB.) * CONCRETE (CY)| * REINF. (LB.) % CONCRETE (CY)| #* REINF. (LB.)
PIPE 2. Reinforcing steel shall be No.4 bars with maximum spacing
SIZE BASE ADD BASE ADD STR BASE ADD BASE ADD STR BASE ADD BASE ADD STR at 18" centers, wired tightly at all intersections and
(INCH) | QUAN. RATE QUAN. | RATE |[STEEL | QUAN. RATE QUAN. | RATE |STEEL| QUAN. RATE QUAN. | RATE |STEEL embedded 2" clear of all concrete surfaces.
(H MIN.) |[(CY/FT) [(H MIND[(CY/FT)| (LB) [(H MIN.) [(CY/FT)[(H MINJ|(CY/FT)| (LB) |(H MIN.) [ (CY/FT) [(H MINO[(CY/FT)| (LB)
3. Exposed edges of concrete shall be chamfered 1'.
<15 0.71 0.19 36 10 21 1.06 0.26 50 13 397 1.41 0.33 70 17 583
18 0.89 0.20 40 10 306 1.31 0.28 56 13 574 1.72 0.35 77 18 842 4. Dimensions may be varied to fit local conditions if ordered
24 | 108 | 022 58 12| 349 | 156 | 0.30 80 5 | 652 204 | 037 | 105 20 | 956 by the engineer.
30 1.28 0.24 63 12 390 1.83 Q.31 86 16 729 2.38 0.39 13 20 1068 5. Commercial prefabricated gratings opproved by the bridge
36 1.50 0.26 67 13 524 2.1 0.33 92 16 980 2.72 0.41 120 21 1435 dliqwsion may be used in lieu of the field-welded grating
42 171 0.28 30 15 | 575 | 239 | 035 | 120 18 | 1073 | 3.07 0.43 | 154 22 | 1571 R
48 1.94 0.30 95 15 707 2.68 0.37 127 18 1329 | 3.42 0.44 163 23 1951 6. Extreme low cover situations to be reviewed by hydraulics engineer.
*The Concrete And Reinforcing Quantities Are Based On The H Min. Shown. Increase The Concrete And Reinforcing Base 7. Slope catch basin floors 10:1 from all directions toward
Quantity By The Corresponding Add Rate (Per Foot Of Increased H) If The H Specified Is Larger Than H Min. outlet pipe. If basin is used as a junction, shape flow line(s)
to outlet pipe and provide a 10:1 slpoe to flow line(s).
8. See sheet R-2.9.1 for details if connecting HDPE pipe.
TABLE OF DIMENSIONS (RCP HDPE CMP) it a B o it g8 s
L (FD) Spacing Welded to Main Bars, Flush ge. Detol 9. A single Type 2 drop inlet shall be constructed unless a double
PIPE A H MAIN FRAME FRAME With Grate Surface or triple is specified.
SIZE Min. BARS ANGLES BARS | SINGLE | DOUBLE | TRIPLE \ See Tab Detail y . . . . . :
INCH FT 10. Single grate configuration shown for clarity. Outside dimensions
(INCH) (FT) (INCH) (INCH) (INCH) | GRATE | GRATE | GRATE E;cemsoé\lr;glesﬁz\ of each grate shall measure 2'by A+47,".
. 1 3 3, 3,
£18 2 250|372 X % | 4 X3 X% 4 X % Z - 6 11. Run rebar continuous thru construction joint. Joint must be a minimum
18 |206"[3.00]4% X % | 5X3X % 5 X % 2 4 ) of 3" from horizontal bars.
24 3 350144 X % X 3 X % E Main Bars, See Table
- lz JB 3 ] 2 - 6 12. Weld one tab on ¢ of grate and remaining two tabs 6" from edge of
30 [3'6"[4.00(|4%2 X% | 5X3 X% 5 X % 2 4 6 SECTION D-D frame. Six tabs per inlet, three tabs on each side
4 | 4. 5/ X 3 I 3 3
36 4.50 | 572 % |6 X 3/ X %|6X ]A 2 x 5 13. Weld tabs 6" from edge of frame. Four tabs per grate, two on each side.
42 |4'6"(500|5%2 X% |6X%X 3> X%H|[6X%H| 2 4 6
g 14. Additi | pi i b | d i Il
48 | 5 |550|5% X Y| 6 X 3% X %|6X % 2 4 6 Vet Gop i L ) Vet Gap dditional pipe penetrations may be placed in any wa
12 Bars Evenly Spaced
Top of Grate Per Grate
Elevation See Detail A
Vi Erom]t_a lljilor&; Vot
ee Table
Typ. \ __FZ"
I/ "
) EEEEEEEN 1 Typ > 3
" TS oy /4" x 4" Bar
% U4t x 4" Bar Welded to Frame Angle
SECT'ON C_C Welded to Frame Angle I See Note 13
See Note 12
SECTION B-8 TAB DETAL
| A+6" |
7.
| AT, 1 “Su
a .
m<—\ =3 ,——C Station/Offset
ED See Detail A Grate
P.C.C. Surface or < Cut From /4"
) Front Edge of = Dense Graded Surface - Angle Stock
Shoulder Dike s 7 Flow
With Guard Rail or -
Barrier Rail, if Present k) y
AN
f ) Typ. |
S e A b z
— — -~ 4
2" Mox D D
. : y b DETAL A
N @ Optional
+ A 10:1 A Construction Joint L _+
~ L | J See Note 11
Typ. STATE OF NEVADA
q B A /a 4 DEPARTMENT OF TRANSPORTATION
a Frame Angles ———
u L; Iy 3 Welded Together
& e i DROP INLET
| ad | : / NN TYPE 2
L 4
m-——J
R-4.2.1 (609) Signed Original On File
PLAN SECTION A-A GRATE AND FRAME o
1/70 s/08| 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-4.2.1 Page No.: R-42
Note: A separate form is required for each change.

Description of requested modification or correction: The pipe in Section A-A shows a single thickness for a pipe penetrating
the drop inlet. Hydraulics would prefer to have it show two lines representing a thickness, such as for an RCP.

Reason for request: To show a more realistic representation of a pipe entering a drop inlet and to be consistent with other
drop inlet details.

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

For Standards/Manuals Personnel Only: 0 Approved O Denied

Revised by: Signature: Date:

Policy Review:

0 CADD Standards OASTM OO AASHTO 00 Design Manual O Specifications
Reviewed by:  Signature: Date:




BILL OF MATERIALS (RCP HDPE CMP)

SINGLE (ONE GRATE) DOUBLE (TWO GRATES) TRIPLE (THREE GRATES)

SPE % CONCRETE (CY)| * REINF. (LB.) % CONCRETE (CY)| #* REINF. (LB.) * CONCRETE (CY)| * REINF. (LB.)
SIZE BASE ADD BASE ADD STR BASE ADD BASE ADD STR BASE ADD BASE ADD STR
(INCH) | QUAN. RATE QUAN. | RATE |STEEL | QUAN. RATE QUAN. | RATE |[STEEL| QUAN. RATE QUAN. RATE |[STEEL
(H MIN.) | (CY/FT) | (H MIND|CCY/FT)| (LB) [(H MIN.) [(CY/FT)[(H MIN.)[(CY/FT)| (LB) |(H MIN.) | (CY/FT) [(H MIN.)|(CY/FT)| (LB)
<15 0.71 0.19 36 10 21 1.06 0.26 50 13 397 1.41 0.33 70 17 583
18 0.89 0.20 40 10 306 1.31 0.28 56 13 574 1.72 0.35 77 18 842
24 1.08 0.22 58 12 349 1.56 0.30 80 15 652 | 2.04 0.37 105 20 956
30 1.28 0.24 63 12 390 1.83 0.31 86 16 729 | 2.38 0.39 13 20 1068
36 1.50 0.26 67 13 524 2.1 0.33 92 16 980 | 2.72 0.41 120 21 1435
42 1.71 0.28 90 15 575 2.39 0.35 120 18 1073 | 3.07 0.43 154 22 1571
48 1.94 0.30 95 15 707 2.68 0.37 127 18 1329 | 3.42 0.44 163 23 1951

*The Concrete And Reinforcing Quantities Are Based On The H Min. Shown. Increase The Concrete And Reinforcing Base
Quontity By The Corresponding Add Rate (Per Foot Of Increased H) If The H Specified Is Larger Than H Min.

TABLE OF DIMENSIONS (RCP HDPE CMP)

3%" Dia. Rod Spacer Bars @ 4" Max.
Spacing Welded to Main Bars, Flush

See Detail A

NOTES:

1. Al concrete shall be class A or AA.

2. Reinforcing steel shall be No.4 bars with maximum spacing
at 18" centers, wired tightly ot all intersections and
embedded 2" clear of all concrete surfaces.

3. Exposed edges of concrete shall be chamfered 1'.

4. Dimensions may be varied to fit local conditions if ordered
by the engineer.

5. Commercial prefabricated gratings approved by the bridge
division may be used in lieu of the field-welded grating
shown.

6. Extreme low cover situations to be reviewed by hydraulics engineer.

7. Slope catch basin floors 10:1 from all directions toward
outlet pipe. If basin is used as a junction, shape flow line(s)
to outlet pipe and provide a 10:1 slpoe to flow line(s).

8. See sheet R-2.9.1 for details if connecting HDPE pipe.

9. A single Type 2 drop inlet shall be constructed unless a double

L (FD 5
PPE | A | H MAIN FRAME FRAME With Grate Surface or triple is specified.
SIzE Min. | BARS ANGLES BARS | SINGLE | DOUBLE | TRIPLE \ See Tab Detail . s : shm o
(INCH) (FT) (INCH) (INCH) (INCH) | GRATE | GRATE | GRATE Frame Angles—jﬂ\ 10. glfngloecr?rgrt;ecosnhfég”u:na;l]oslrsehozvl\lrgyfoAr*_iI?/r‘llty. Outside dimensions
See Table 4
] i 3 3 3,
<15 2" |2.50 3% X 3% |4 X 3X 3A3 4 X % 2 4 6 1. Run rebar continuous thru construction joint. Joint must be a minimum
18 263004 X% |5X3IXNK 5X % 4 6 Nairy Bars. See Tabla of 3" from horizontal bars.
24 | 3 |350]|4% X %[ 5%X3X % 5X %| 2 4 6 ' » }
T 3 3 3 12. Weld one tab on ¢ of grate and remaining two tabs 6" from edge of
30 [36")4.00|42 X% [ 5X3 X% 5 X % 2 4 6 SECTION D-D frame. Six tabs per inlet, three tabs on each side
36 | 4 |450|5%2 X% [6X3H X %|6X3 2 4 )
22 |2 6500 5;2 X 3f 5 X 3;2 ” ;B 5 X 3? 2 y Z 13. Weld tabs 6" from edge of frame. Four tabs per grate, two on each side.
J 2 8 2 8 8
48 5 [550|5% X Y%s|6 X 3/ X 3%|6 X 3% 2 4 6 V' Gop L Ve Gap 14. Additional pipe penetrations may be placed in any wall.
12 Bars Evenly Spaced
Top of Grate Per Grate
Elevation See Detail A
1, Frame Bars o
T 4 , See Table
e \ 1y
] EEEEEEEEE T Typ>22 3
" S~ x /4" x 4" Bar
™ ox 4" x 4" Bar Welded to Frame Angle
SECTION C_C Welded to Frame Angle " See Note 13
See Note 12
sELTION-ErD TAB DETAIL
A+6" |
77
1 Aty | » X
g C Station/Offset 1<\
m—<—| ’—>'
2 SD See Detail A " Grate
P.C.C. Surface or < Cut From /4" 2
D Front Edge of = Dense Graded Surface - Angle Stock
Shoulder Dike = 7 Flow
With Guard Rail or =
Barrier Rail, if Present [ AN
4
__4__é___ﬁ__ Y § < Tye. v,
L Ll L L \
—_— —— -
o D D
: 3 t b > DETAL A
N e Optional
+ A 10:1 A Construction Joint L J
- [ See Note 11
AV Typ. STATE OF NEVADA
9 P o /a DEPARTMENT OF TRANSPORTATION
a Frame Angles g —
T
U N U a Welded Together
2 S| e L DROP INLET
= |
| art | /s < TYPE 2
' | A+T |
. R-4.2.1 (609) Signed Original On File
PLAN SECTION A-A GRATE AND FRAME e REVEED
ek s/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.:  R-4.2.1 Page No.:  R-42  Note: A separate form is required for each change.

Description of requested modification or correction: ...Bill of Materials Table , Reinforcing Steel Add Rate should be
9151 2 A o 0577 R P N B SO ISP 7 SO e JODUNG 14 SO R QG | SN U P o 7 g e

... (Please attach supporting information).

Reason for (78 18 1T P

Requestor Information: ~ Name:  Steve Bird Phone:

For Standards/Manuals Personnel Only: O Approved 00 Denied

Revised by: Signature: Date:

Policy Review:

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




BILL OF MATERIALS (RCP HDPE CMP)

SINGLE (ONE GRATE) DOUBLE (TWO GRATES) TRIPLE (THREE GRATES)

PIPE % CONCRETE (CY)| * REINF. (LB.) * CONCRETE (CY)| #* REINF. (LB.) % CONCRETE (CY)| * REINF. (LB.)
SIZE BASE ADD BASE ADD STR BASE ADD BASE ADD STR BASE ADD BASE ADD STR
(INCH) | QUAN. RATE QUAN. | RATE |STEEL | QUAN. RATE QUAN. RATE |[STEEL| QUAN. RATE QUAN. RATE |STEEL
(H MIN.) [ (CY/FT) [(H MIND[(LB/FT)| (LB) |(H MIN.) [ (CY/FT) [ (H MIN.D|(LB/FT)| (LB) [(H MIN.) [ (CY/FT) |(H MINO|(LB/FT)| (LB)
<15 0.71 0.19 36 10 21 1.06 0.26 50 13 397 1.41 0.33 70 17 583
18 0.89 0.20 40 10 306 1.31 0.28 56 13 574 1.72 0.35 77 18 842
24 1.08 0.22 58 12 349 1.56 0.30 80 15 652 2.04 0.37 105 20 956
30 1.28 0.24 63 12 390 1.83 0.31 86 16 729 2.38 0.39 13 20 1068
36 1.50 0.26 67 13 524 2.1 0.33 92 16 980 2.72 0.41 120 21 1435
42 1.71 0.28 90 15 575 2.39 0.35 120 18 1073 3.07 0.43 154 22 1571
48 1.94 0.30 95 15 707 2.68 0.37 127 18 1329 3.42 0.44 163 23 1951

*The Concrete And Reinforcing Quantities Are Based On The H Min. Shown. Increase The Concrete And Reinforcing Base
Quantity By The Corresponding Add Rate (Per Foot Of Increased H) If The H Specified Is Larger Than H Min.

TABLE OF DIMENSIONS (RCP HDPE CMP)

L (FT) Spacing Welded to Main Bars, Flush 9. A single Type 2 drop inlet shall be constructed unless a double
PIPE A H MAIN FRAME FRAME With Grate Surface or triple is specified.
SIZE Min. | BARS ANGLES BARS | SINGLE | DOUBLE | TRIPLE \ See Tab Detail
(INCH) (FT) (INCH) (INCH) (INCH) | GRATE | GRATE | GRATE gmm? Qﬂgles 10. glfngIGeChgrs:;ecosnhflc?lurrnoetg)sr‘ljrseh<32wrb1yfo;+il§r|(y Qutside dimensions
ee Table FE
. 1 3, 3 3
£ 2 125013/, X% | 4 X3 X% 4 X % 2 4 6 11. Run rebar continuous thru construction joint. Joint must be a minimum
18 263004/ X% |5X3X% 5 X % 2 4 6 ) of 3" from horizontal bars.
24 3 350 4% X % 5 X 3 X % 5 X % > n 5 Main Bars, See Table
- Kz 3E 2 2 12. Weld one tab on ¢ of grate and remaining two tabs 6" from edge of
30 |3'6"|4.00[42 X% | 5X3X K% 5 X % 2 4 6 SECTION D-D frame. Six tabs per inlet, three tabs on each side
) 5/, X 3 i 3, 3,
36 Cll R A 16X 32 X%|6X% 2 s 6 13. Weld tabs 6" from edge of frame. Four tabs per grate, two on each side.
42 |4'6"[500|5 X% [6X 3> X%|[6X%| 2 4 6
48 5 |550] 5/, X Y| 6 %X 3% X%|6 X% 2 4 6 V' Gop L 4" Gap 14. Additional pipe penetrations may be placed in any wall.
12 Bars Evenly Spaced
Top of Grate Per Grate
Elevation See Detail A
v, Frame Bars /2"
N , See Table
Typ. \
T FA NN A . 3--
. " 1.. x V4" x 4" Bar
1" x '/g" x 4" Bar Welded to Frame Angle
SECTION C-C Welded to Frame Angle 1“ See Note 13
See Note 12
SECTICH B8 TAB DETAL
A+E" |
77
, Aty , . %.
a .
m—<—| =3 l——-C Station/Offset
fj See Detail A " Grate
P.C.C. Surface or N Cut From Y/g"
r__—D——l Front Edge of e Dense Graded Surface - Angle Stock 4
Shoulder Dike b= T
With Guard Rail or : Flow S
Barrier Rail, if Present [>] Y [\
7]
______é__n__@f__}___ i 7 Tye Va
m
N e - 7
L 2" Max D D
: . 1 : DETALL A
- . Optional
+ A 10:1 A Construction Joint L J
— t \ J See Note 11
Typ. STATE OF NEVADA
9 P B a 4 DEPARTMENT OF TRANSPORTATION
a Frame Angles ————
U ;.; :JI 3 Welded Together
5 e L DROP INLET
| A+ J i '/ ” Typ. TYPE 2
| A+1 |
m-——'
R-4.21 (609) Signed Original On File
PLAN SECTION A-A GRATE AND FRAME RETES VRS aer oRAULIGS ENGR
9l .

3" Dia. Rod Spacer Bars @ 4" Max.

NOTES:

1. Al concrete shall be class A or AA.

2. 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.

3. Exposed edges of concrete shall be chamfered 1".

4. Dimensions may be varied to fit local conditions if ordered

by the engineer.

5. Commercial prefabricated gratings aopproved by the bridge
division may be used in lieu of the field-welded grating

shown.

6. Extreme low cover situations to be reviewed by hydraulics engineer.

7. Slope catch basin floors 10:1 from all directions toward
outlet pipe. If basin is used as a junction, shape flow line(s)
to outlet pipe and provide a 10:1 slpoe to flow line(s).

8. See sheet R-2.9.1 for details if connecting HDPE pipe.

See Detail A




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-4.2.1, R-4.2.3.1 Page No.: R-42, R-46
Note: A separate form is required for each change.

Description of requested modification or correction: On Section C-C add the word “Max.” to the labels “/4” Gap” on page
R-42, and again on the “PLAN” and “Section D-D” on page R-46. Then in parenthesis after the label “Max "4” Gap” put
“(1/8” Min. See Note 14)”. Add a new note 14 on R-46 and new note 15 on R-42, which reads “Grate is to fit in the frame
and be easily removed. If the gap between the Grate and the Frame is greater than !4, a Filler Strip shall be welded in place
using a '4” fillet continuously, to obtain a gap of no larger than 4” Max.”

information).

Reason for request: The gap between the frame and the grate should not be any wider than "4, to reduce the possibility of a
bicyclist catching a tire in the gap.

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

For Standards/Manuals Personnel Only: [ Approved 0 Denied

Revised by: Signature: Date:

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

Reviewed by: Signature: Date:
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BILL OF MATERIALS
(RCP HDPE CMP)

TABLE OF DIMENSIONS

SINGLE (ONE GRATE) DOUBLE (TWO GRATES) TRIPLE (THREE GRATES) (RCP HDPE CMP)

* CONCRETE (CY)| * REINF. (LB.) * CONCRETE (CY)| * REINF. (LB.) * CONCRETE (CY)| * REINF. (LB.) L (FT)
PIPE £ EINF. (L ETE £ PPE | A | H MAIN FRAME FRAME
SIZE | BASE ADD BASE ADD STR BASE ADD BASE ADD STR | BASE ADD BASE ADD | STR SIZE Min. BARS ANGLES BARS | SINGLE | DOUBLE | TRIPLE
(INCH) | QUAN RATE QUAN. | RATE |STEEL | QUAN. RATE | QUAN. | RATE |STEEL| QUAN. RATE QUAN. | RATE |STEEL (INCH) (FT) (INCH) (INCH) (INCH) | GRATE | GRATE | GRATE

(H MIND [(CY/FT) | (H MINO[(CYZFT)| (LB) | (H MIN. [(CY/FT) | (H MIND|[(CY/FT)| (LB) |(H MIN. | (CY/FT) [(H MIND|(CY/FT)| (LB)
<5 0.19 36 10 21 1.06 0.26 50 13 397 | 141 0.33 70 17 583 €15 | 2 |250]3Ve X h|4X3XK |4Xh| 2 o 6
< 0.71 . ! ) ! ! - T 5 X 3 XY 5X Y
8 | 0.89 | 0.20 40 10| 306 131 | 028 56 13 574 | 172 0.35 77 18 | B42 ;i 2;’ i‘:g jéz i Sf’ % Jf = 3;“ ; : z
24 108 | 0.22 58 12 | 349 | 156 | 0.30 80 15 652 | 2.04 | 0.37 | 105 20 | 956 —= 4'/2 < ,/" = -
30 128 | 0.24 63 12| 390 | 183 0.31 86 16 729 | 2.38 | 039 | 13 20 | 1068 S) 4 Ja00s e 2 4 S X 2 X /B! R 3/“ 2 4 6
36 150 | 0.26 57 3 524 2.1 0.33 92 6 980 | 2.72 0.41 120 21 1435 36 | 4 [450[57%2 X % |6 X3% X %K|6X%K]| 2 7 3
42 .71 0.28 30 15 575 | 2.39 | 0.35 | 120 8| 1073 | 3.07 0.435 | 154 22 1571 42 | 5 |5.00|5/ X % [6X 3 X %|[6XY%| 2 4 6
48 194 | 0.30 35 B 707 | 2.68 0.37 127 B8 | 1329 | 3.42 0.44 | 163 23 951 48 | 5 [550[5% X VYs|6 X 3% X %|6X%| 2 4 6

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

Quantity By The Corresponding Add Rate (Per Foot Of Increased H) If The H Specified Is Larger Than H Min.

-

2" Gop Max. L [yA . P.C.C. Surface or
(178" Min. See fh | Ve Cut From s < Dense Graded Surface
Note 1 12 Bars Evenly Spaced Zzz777Z Angle Stock £
Top of Grate Per Grate Vat :
Elevation Typ. ™~ 3" o
Frame Bors o 1 x Vo x 4 Bor
"/a See Table Welded to Frame Angle
Typ. I See Note 13
[ EEEEREEEN DETAIL opti
ptional
TAB DETA”—- Construction Joint
NOTES: See Note 11
1 x VYo" x 4" Bar NOTES: s Nots
Jelded to Prame Angle 1 AL CONCRETE SHALL BE CLASS A OR AA
SECTION C-C 2. 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.
3. EXPOSED EDGES OF CONCRETE SHALL BE CHAMFERED 1"
3" Dia. Rod Spacer Bars @ 4" Max. .
Shacing Welded {0 Man Bars, Flush See Detail A 4. gyEThﬁ‘EORGmEYEREE VARIED TO FIT LOCAL CONDITIONS IF ORDERED
With Grate Surface .
\ SeeFeb=Uelai 5. COMMERCIAL PREFABRICATED GRATINGS APPROVED BY THE BRIDGE DIVISION -
Frame Angles ~ 0/ MAY BE USED IN LIEU OF THE FIELD-WELDED GRATING SHOWN ABOVE. SECTION A-A
Ses Table L 6. EXTREME LOW COVER SITUATIONS TO BE REVIEWED BY HYDRAULICS ENGINEER.
. 7. SLOPE_CATCH BASIN FLOORS 10:1FROM ALL DIRECTIONS TOWARD o
Main Bars, See Toble OUTLET PIPE. IF BASIN IS USED AS A JUNCTION, SHAPE FLOW LINE(S)
TO OUTLET PIPE AND PROVIDE A 10:1 SLPOE TO FLOW LINE(S).
8. SEE SHEET R-2.9.1FOR DETALS IF CONNECTING HDPE PIPE - AR
SECT|ON B—B ) N ) ?V?&UIgi;r%k;uil or
9. A SINGLE TYPE 2 DROP INLET SHALL BE CONSTRUCTED UNLESS A DOUBLE 2 5 Barrier Rail, if Present
’ ALE" OR TRIPLE IS SPECIFIED. L L
@
(RS DA, e B - - ke —
éuﬂ paveTe Station/Gtfast 10. SINGLE GRATE CONFIGURATION SHOWN FOR CLARITY. OUTSIDE DIMENSIONS é L é
€ I 4 ation/LIMSe OF EACH GRATE SHALL MEASURE 2'BY A+4¥,". Py — [
[-215) C /See Note 14 1 2" Max.
Oz o % 1. RUN REBAR CONTINUOUS THRU CONSTRUCTION JOINT. JOINT MUST BE A MINIMUM = A 9 r
oyt L/~ OF 3" FROM HORIZONTAL BARS. + 101 A
NTz L i |
4 12. WELD ONE TAB ON C OF GRATE AND REMAINING TWO TABS 6" FROM EDGE OF L J
I Flow FRAME. SIX TABS PER INLET, THREE TABS ON EACH SIDE d b
alf Vil 13. WELD TABS 6" FROM EDGE OF FRAME. FOUR TABS ' - ;
i < Tye: PER GRATE, TWO ON EACH LSIDE. u u u
Ii £ 14 0 THE CENTER
- B I P B S ARE TO BE T0 A+
i
L i is O ]
fuif )
i T
yp. PLAN
. 4 L
® Frame Angles
5;; Welded Together
= ; Typ NEVADA DEPARTMENT OF TRANSPORTATION
g’z"ﬁ Va Typ.
L 1
o2 /a TYPE 2
X2 DESIGN NOTES: DROP INLET
b - PANY - .~ [N -
D1. ADDITIONAL PIPE PENETRATIONS MAY BE
GRATE AND FRAME PLACED IN ANY WALL. SECTION D-D - — -
Signed Original On File |R-4. (609)|
CHIEF_HYDRAULICS ENGINEER XX/XX/ X/XX|
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TABLE A NOTES:

PIPE SIZE 1. ALL CONCRETE SHALL BE CLASS A OR AA.
STRUCTURAL STEEL * 2. ALL REINFORCING STEEL SHALL BE TIGHTLY WIRED AND EMBEDDED 1/,
CHANNEL CLEAR OF CONCRETE SURFACE. EXCEPT AS NOTED, ALL REINFORCING
CMP | HDPE | RCP T SHALL BE NO. 4 BARS WITH MAXIMUM SPACING OF 12" CENTERS, FOR
Round | Round | Round | A&! FRAME | GRATE | FRAME } & PLATES, | TOTAL ALL VALUES OF H TO THE MAXIMUM AS SHOWN IN TABLE A. IF H
. Value | MaxH | MAINBARS |FRAMEANGLES| BAR | 18S. | 1LBS | 185, | IBS EXCEEDS THESE MAXIMUMS, DROP INLET WILL REQUIRE SPECIAL DESIGN
12"t0 18" 26" | 21 14-1/2°x3/8"| 5'X3'X3/8" 15'x3/8"] 229 | 88 93 409
% 3.0 1 21 Lal/rxa/e | SR8 L5Xa/E ] 265 | 96 107 | 468 3. EXPOSED EDGES OF CONCRETE SHALL BE CHAMFERED 1",
ECH 36" | 16 14-1/2N3/8'| sy xile SX3/814 300 | 104 | 126 | 530 4. WHERE PIPE INTERSECTS DROP INLET ON A 12° OR LARGER SKEW
36 40" | 9 15.1/2°%3/8" | 6"X3-1/2"X3/8" [6"X3/8"| 409 | 134 143 685 INCREASE J TO ____J ,REDESIGN FOR SKEWS AT A,
a2 46" 1 7 |51/2'%3/8" 6")(34/2")(3/8" 6°X3/8"| 451 | 144 | 160 | 755 €03, SKEW: £
48" 5" 7' 15-1/2"X7/16"| 6"X3-1/2"X3/8" | 6"X3/8"] 550 | 160 176 886 5. WHERE PIPE_INTERSECTS DROP INLET ON A 12° OR LARGER SKEW
) ) D ) ) INCREASE SPAN TO SPAN . REDESIGN FOR SKEWS AT A.
The "A" and “I" values represent the minimum side dimension of the drop inlet {see detail R-4.2.3} when a pipe COS SKEW £

penetrates the "A" or “J" side of that drop inlet. If po pipe penetrates the "A" side, use A=2'6". If no pipe penetrates the "{" side,
use 1=2'2". If pipes penetrate both of the sides, use the values above for each side of the drop inlet, depending on the size of the
penetrating pipe.

a

FOR VALUES OF "H" SEE PLANS.

~

. "H" IS THE DIFFERENCE IN ELEVATION BETWEEN THE OUT FLOW PIPE
3 3 B . o % % . 3 AND THE NORMAL GUTTER GRADE LINE AT THE CURB FACE MINUS 3",
When instailing an arch or elfiptical pipe, using the harizontal dimension (span), choose the equivalent or next farger round diameter

dimension as described in the table above.

o

PIPE(S) CAN BE PLACED IN ANY WALL.

Maximum H is based upon the drop infet having #4 bars at 12" on center.

10

FOR DROP INLET, CONFIGURATIONS WITH 2 PIPES~INFLOW PIPE INVERT
ELEVATION SHALL BE 2> 0.1 ABOVE OUTFLOW PIPE INVERT ELEVATION.

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

* Varies with "A" dimension anly.

ENGINEER.

. v

58 1. SLOPE CATCH BASIN FLOORS 10:1 FROM ALL DIRECTIONS TOWARD OUTLET
2 A + 6", See Table A PIPE. IF BASIN IS USED AS A JUNCTION, SHAPE FLOW LINE(S) TO OUTLET PIPE,
of3 pyvim AND PROVIDE A 10:1 SLOPE TO FLOW LINE(S).
Lo | 4 - /o Gop Max. . 2 /%"BGGD ng

02| Y (8" Win. See 78" Min. See 12. STATION/OFFSET DISTANCE LISTED IN PLANS IS MEASURED TO THE FACE
Y] =D Note 14) 12 Bors Evenly Spaced | Note 14) OF CURB AT THE GUTTER FLOW LINE.

See e tail ‘-] 13. SEE SHEET R-2.9.1FOR DETAILS IF CONNECTING TO HDPE PIPE.
A N 14. CRATE IS TO FIT IN THE FRAME AND BE EASILY REMOVED.
Jyp o B, L IF THE GAP BETWEEN THE GRATE AND THE FACE IS GREATER THAN 1/4",
C V 1" x Y4" x 4" Bar A FILLER STRIP SHALL BE WELDED IN PLACE USING 1/4" FILLET

3%'" Frame Bar Welded
to Frame Angles

J Welded to Frome Angle CONTINUOUSLY, TO OBTAIN A GAP NO LARGER THAN 1/4" MAX.

I—B—O

Frame Angles SECT!ON D_D

Welded Together
See Table A

L .

PLAN

(178" Min. See

'/a" Gap Max.
Note 14)

GRATE AND FRAME DETAIL

%" Dia. Rod Spacer Bars @ 4" Max.
Spacing Welded To Main Bors, Flush

f
Frome Angle anh Grate Surface
See Table A MI_\L A

1" x Yo" x 4" Bar
Welded to Frame Angle

Main Bars %" (See table ;_”__1” SHEET 2 OF 2
SECTION C-C NEVADA DEPARTMENT OF TRANSPORTATION
DROP INLET
TYPE 3
Signed Original On File IR-4.2.3.1 (609!

CHIEF_HYDRAULICS ENGINEER [ Egllx l Em]




EVADA Standard Plans
DOT Change Request

P

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-4.2.1, R-4.2.3.1 Page No.: R-42, R-46
Note: A separate form is required for each change.

Description of requested modification or correction: Remove the Tab that is located in the corner of the grate, as shown in
“Detail A” on page R-42 and on the “TAB DETAIL” on page R-46. Do NOT Remove (or be confused) with the “Tab Detail”
on Page R-42, as this is a different type of Tab, which is below the grate.

information).

Reason for request: The plows are hitting the TAB that is located above the grate frame. Maintenance does not feel that the
TAB is necessary and would like to have it removed. 1 believe they are removing it as we speak off of existing drop inlets.

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 0O ASTM O AASHTO [0 Design Manual U Specifications

Reviewed by:  Signature: Date:
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BILL OF MATERIALS

(RCP HDPE CMP) TABLE OF DIMENSIONS
SINGLE (ONE_GRATE) DOUBLE (TWO GRATES) TRIPLE (THREE GRATES) (RCP HDPE CMP)
* CONCRETE (CY)| * REINF. (LB.) * CONCRETE (CY)| * REINF. (LB.) * CONCRETE (CY)| * RENF. (LB.) LD
PIPE PPE | A | H MAIN FRAME FRAME
SIZE | BASE | ADD | BASE | ADD | STR | BASE | ADD | BASE | ADD | STR | BASE | ADD | BASE | ADD | STR SIZE Min. | BARS ANGLES BARS | SINGLE | DOUBLE | TRIPLE
(NCH) | QUAN. | RATE | QUAN. | RATE |STEEL | QUAN. | RATE | QUAN. | RATE |STEEL| QUAN. | RATE | QUAN. | RATE [STEEL (NCH) (FT) | (NCR) (INCH) (NCH) | GRATE | GRATE | GRATE
(H MIN) [(CY/FT) | (H MINO|CCY/ZFT)| (LB) [(H MIND | (CY/FT) | (H MIND|(CY/ZFT)| (LB) | (H MIN | (CY/FT) [(H MIND|(CY/FT)| (LB
<15 | 2 (2503 X% | 4 X3X % |4X%h| 2 4 6
a5 | 071 | 009 36 10 21 106 | 0.26 50 13 397 | 141 0.33_| 70 17| 583 % (26 50047 X% [ 5X3x% 5% % "
18 0.89 0.20 40 10 306 1.31 0.28 56 13 574 | 172 0.35 77 18 842 S 4|/2 X 3/” 3“ 3“
24 108 | 022 58 12 | 349 | 156 | 0.30 80 5 652 | 2.04 | 037 | 105 20 | 956 24 | 50 1550 %2 X /LS X 5K 3/“ 5 X SA’ 2 hd 5
30 | 128 | 0.4 63 2 | 390 | 185 | 0.3 86 6 729 | 2.38 | 039 | 13 20 | 1088 30 | 4 [4.00 4(2 X 3@ 5X3X% |5X%| 2 4 6
36 150 | 0.26 67 3| 524 | 201 | 033 92 6 980 | 2.72 0.41 | 120 21 | 1435 36 | 4 [450]5% X % [6X3p xH|6XK| 2 4 6
42 171 0.28 20 15 575 | 2.39 | 0.35 120 18 | 1073 | 3.07 0.43 | 154 22 | 1571 42 | 5 |5.00|52 X % |6 X3 XHB[EXH| 2 4 6
%6 794 | 0.30 95 B | 707 | 268 | 037 | 127 B | 1320 | 3.42 | 044 | 163 23 | 1951 48 | 5 |550|5/ X Js|6 X3k X %|6X % | 2 4 5

*The Concrete And Reinforcing Quantities Are Based On The H Min. Shown. Increase The Concrete And Reinforcing Base
Quantity By The Corresponding Add Rate (Per Foot Of Increased H) If The H Specified Is Larger Than H Min.

72"
Typ 3"
~— 1" x

|/4|v
=

'/4" Gap Max
(1/8" Min. See
Note 15)

“See=petalA_
Frame Bars
See Table

/4" Gap Max L
(1/8" Min. See it
Note 15)
Top of Grate
Elevation

12 Bars Evenly Spaced
Per Grate

Y/a
Typ.

AN
RN EEE

1" x Yo" x 4" Bar
Welded to Frame Angle
See Note 12

SECTION C-C

N

w

3" Dia. Rod Spacer Bars @ 4" Max. .
Spacing Welded to Main Bars, Flush See Detail A
With Grate Surface
\ See—FebDetail
Frame Angles —-aa\ P EN/

See Table |L

u

N

Main Bars, See Table

o]

SECTION B-B

©

A+6"

A+4Y"

—cC
I .

Station/Offset

/See Note 14
n

A

Gap Max.

(1/8" Min. See
Note 15)

Vg

[\

Flow

I

I

I Va [\ 13.
l |74

Typ.
Il
Il
i f

B

1

w7

u Frame Angles
Welded Together

L
@
[

Ya c Typ.
/a

V" Gap Mox.

GRATE AND FRAME o

NOTES:
. ALL CONCRETE SHALL BE CLASS A OR AA.
. REINFORCING STEEL SHALL BE NO.4 BARS WITH MAXIMUM SPACING AT 18"

g

o

. SINGLE GRATE CONFIGURATION SHOWN FOR CLARITY. OUTSIDE DIMENSIONS

. WELD ONE TAB ON C OF GRATE AND REMAINING TWO TABS 6" FROM EDGE OF

DESIGN NOTES: I

P.C.C. Surface or

Cut From Yo"

Angle Stock

12" Min.

Yo" x 4" Bar
Welded to Frame Angle
See Note 13

TAB DETAIL DETAL

CENTERS, WIRED TIGHTLY AT ALL INTERSECTIONS AND EMBEDDED 2" CLEAR

OF ALL CONCRETE SURFACES.

EXPOSED EDGES OF CONCRETE SHALL BE CHAMFERED 1".

DIMENSIONS MAY BE VARIED TO FIT LOCAL CONDITIONS IF ORDERED
BY THE ENGINEER.

. COMMERCIAL PREFABRICATED GRATINGS APPROVED BY THE BRIDGE DIVISION

MAY BE USED IN LIEU OF THE FIELD-WELDED GRATING SHOWN ABOVE.
EXTREME LOW COVER SITUATIONS TO BE REVIEWED BY HYDRAULICS ENGINEER.
SLOPE CATCH BASIN FLOORS 10:1FROM ALL DIRECTIONS TOWARD

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

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

. A SINGLE TYPE 2 DROP INLET SHALL BE CONSTRUCTED UNLESS A DOUBLE

OR TRIPLE IS SPECIFIED.

SECTION A-A

D-<—|
D

B G Y

Dense Graded Surface

Optional
Construction Joint
See Note 11

Front Edge of
Shoulder Dike

With Guard Rail or
Barrier Rail, if Present

OF EACH GRATE SHALL MEASURE 2'BY A+4%,".

RUN REBAR CONTINUOUS THRU CONSTRUCTION JOINT. JOINT MUST BE A MINIMUM -
OF 3" FROM HORIZONTAL BARS. &
-

—>

FRAME. SIX TABS PER INLET, THREE TABS ON EACH SIDE

WELD TABS 6" FROM EDGE OF FRAME. FOUR TABS
PER GRATE, TWO ON EACH LSIDE.

__:%__ﬁ, 1 — -

I

] | !

10:1

L 2" Max.

Le»

FOR _MULTIPLE GRATE INSTALLATIONS, THE STATION/OFFSET IS TO THE CENTER
OF THE CONCRETE DROP INLET STRUCTURE. PIPE PENETRATIONS ARE TO BE TO
THE CENTER OF THE STRUCTURE UNLESS SPECIFIED OTHERWISE.

GRATE IS TO FIT IN THE FRAME AND BE EASILY REMOVED.

IF THE GAP BETWEEN THE GRATE AND THE FACE IS GREATER THAN 1/3", -
A FILLER STRIP SHALL BE WELDED IN PLACE USING 1/4" FILLET
CONTINUOUSLY, TO OBTAIN A GAP NO LARGER THAN 1/4" MAX

D-<—'
PLAN

ADDITIONAL PIPE PENETRATIONS MAY BE
PLACED IN ANY WALL.

NEVADA DEPARTMENT OF TRANSPORTATION

DROP INLET

TYPE 2

Signed Original

On File [R-4.2.1 (609)

CHIEF_HYDRAULICS

ENGINEER [0 50/ Nxx
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TABLE A NOTES:

PIPE SIZE 1. ALL CONCRETE SHALL BE CLASS A OR AA.
*
STRUCTURAL STEEL 2. ALL REINFORCING STEEL SHALL BE TIGHTLY WIRED AND EMBEDDED 1/;"
CHANNEL CLEAR OF CONCRETE SURFACE. EXCEPT AS NOTED, ALL REINFORCING
CMP | HDPE | RCP SHALL BE NO. 4 BARS WITH MAXIMUM SPACING OF 12" CENTERS, FOR
Round | Round | Round | A& FRAME | GRATE | FRAME | & PLATES, | TOTAL ALL VALUES OF H TO THE MAXIMUM AS SHOWN IN TABLE A. IF H
— Value | MaxH | MAINBARS |FRAMEANGLES| BAR | LBS. | 1BS | LBS. | LBS. | EXCEEDS THESE MAXIMUMS, DROP INLET WILL REQUIRE SPECIAL DESIGN.
121018 26" | 21 |ai/2'x3/8"| s'x3'x3/8" |s'xa/s'| 229 | 88 93 409
u" 3-0" | 21" [4-1/2'x3/8"| 5"X3'X3/8" [5'X3/8"| 265 | 96 107 468 3. EXPOSED EDGES OF CONCRETE SHALL BE CHAMFERED 1'.
30 3-6' | 16' |4-1/2'X3/8'| S'¥3'X3/8" 15'X3/8'L 300 | 104 | 126 | 530 4. WHERE PIPE INTERSECTS DROP INLET ON A 12° OR LARGER SKEW
36 40" 9 5-1/2"X3/8" | 6"X3-1/2"X3/8" [6"X3/8"| 409 | 134 143 685 INCREASE J TO J , REDESIGN FOR SKEWS AT A.
' a6 |7 [51/2'x3/8" | 6"%3-1/2'x3/8" [6"X3/8"| 451 | 144 | 160 | 755 COS SKEW L
48" s |7 [sa/omxzse'l 6'x3-1/2'x3/8" [6'x3/8"| 550 | 160 | 176 | 886 5

. WHERE PIPE INTERSECTS DROP INLET ON A 12° OR LARGER SKEW
" ) 3 . 5 INCREASE SPAN TO SPAN , REDESIGN FOR SKEWS AT A.
The "A" and "J" values represent the minimum side dimension of the drop inlet (see detail R-4.2.3) when a pipe

penetrates the "A" or "J" side of that drop inlet. If ng pipe penetrates the "A" side, use A=2'6". If no pipe penetrates the "I" side,
use J=2'2". If pipes penetrate both of the sides, use the values above for each side of the drop inlet, depending on the size of the
penetrating pipe.

COS SKEW £
.FOR VALUES OF "H" SEE PLANS.

~ o

"H" IS THE DIFFERENCE IN ELEVATION BETWEEN THE OUT FLOW PIPE

. . AND THE NORMAL GUTTER GRADE LINE AT THE CURB FACE MINI e
When installing an arch or elliptical pipe, using the harizontal dimension (span), choose the equivalent or next larger round diameter o E - s

dimension as described in the table above.

@

PIPE(S) CAN BE PLACED IN ANY WALL.
Maximum H is based upon the drop inlet having #4 bars at 12" on center.

©

FOR DROP INLET, CONFIGURATIONS WITH 2 PIPES-INFLOW PIPE INVERT

* b AN . ELEVATION SHALL BE 2 0.1 ABOVE OUTFLOW PIPE INVERT ELEVATION.
Varies with "A" dimension only.

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

ENGINEER.
1. SLOPE CATCH BASIN FLOORS 10:1 FROM ALL DIRECTIONS TOWARD OUTLET
: A + 6", See Table A PIPE. IF BASIN IS USED AS A JUNCTION, SHAPE FLOW LINE(S) TO OUTLET PIPE,
s PYVEAT AND PROVIDE A 10:1SLOPE TO FLOW LINE(S).
- I a - '/a" Gap Max. 2 ‘/4"8Gop ng.
2l Y (178" Min. See i 178" Min. See 12. STATION/OFFSET DISTANCE LISTED IN PLANS IS MEASURED TO THE FACE
2 =7\ i =D Note 14) 12 Bars Evenly Spaced | Note 14) OF CURB AT THE GUTTER FLOW LINE.

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

14. GRATE IS TO FIT IN THE FRAME AND BE EASILY REMOVED.
i E IF THE GAP BETWEEN THE GRATE AND THE FACE IS GREATER THAN 1/4",
T x Va" x 4" Bar A FILLER STRIP SHALL BE WELDED IN PLACE USING 1/4" FILLET

c "
Y L J Welded to Frame Angle CONTINUOUSLY, TO OBTAIN A GAP NO LARGER THAN 174" MAX.

%" Frame Bar Welded
to Frame Angles

Frame Angles SECTION D_D

Welded Together
See Table A

(178" Min. See

/" Gap Max.
Note 14)

GRATE AND FRAME DETAIL

¥%" Dia. Rod Spacer Bars @ 4" Max. Cut From %
Spacing Welded To Main Bars, Flush Angle Stock
Welded to Frame Angle

Frame Angle v
See Table A\
——

ith Grate Surface
Main Bars %" (See table A)

1" x 1a" x 4" Bar

SHEET 2 OF 2

Ml—\‘ 'a
SECTION C-C

NEVADA DEPARTMENT OF TRANSPORTATION

DROP INLET
TYPE 3

Signed Original On File [R-4.2.3.1 (609
CHIEF_HYDRAULICS ENGINEER o Eglxx X/%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-4.2.1, R-4.2.2, R-4.2.3, R-4.2.6 Page No.: R;M,/R-Z{,R-%, R-44
Note: A separate form is required for each change. </

Description of requested modification or correction: Put a note where there is a gap between the grate and frame and state
“1/4” Max. Gap.”

Reason for request: This is related to the concerns that if the gap is greater than 1/4:” that a bike tire could enter the gap and
the results could be disastrous.

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

For Standards/Manuals Personnel Only: O Approved O Denied

Revised by: Signature: Date:

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

Reviewed by: Signature: Date:
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R = CONCRETE (CU. YD.) REINFORCING (LB)

c |PREEZEl A HMn. [BASE QUAN.| ADD RATE [BASE QUAN.JADD RATE| ten: aear
P (H Min.) (CU. YD./FT)| (H Min.) (LB/FT)

H 15" 2 2.50 0.71 0.19 36 10 200
D 18" 2'6" 3.00 0.89 0.20 40 10 220
P 24" 3' 3.50 1.08 0.22 58 12 240
E 30" 3'6" 4.00 1.28 0.24 63 12 260
C 36" 4' 4.50 1.50 0.26 67 13 280
M 42" 4'6" 5.00 1.71 0.28 90 15 300
P 48" 5 5.50 1.94 0.30 95 15 319
The Concrete And Reinforcing Quantities Are Based On The H Min. Shown. Increase The
Concrete And Reinforcing Base Quantity By The Corresponding Add Rate (Per Foot Of
Increased H) If The H Specified Is Larger Than H Min.

-

C =z

Optional J

Construction Joint
See Note 8

3" x 3" x 3" Frame Angle
Around Perimeter Of Drop Inlet
And Grate

A3”\ 3 2

See Detail A

9"

12" Min.

/

Frame Angle

/2"
30
1" x /4" x 4" Bar
Welded to Frame Angle
(2 Tabs Each Side Set 6"
1" From Corner of Frame)
TAB DETAIL
2" Nominal Diameter Pipe Y
_\\ o
\ f U=
*&
7z 4 . —3" x 3" x¥%" Frame Angle
N e Around Perimeter Of
| o N Drop Inlet And Grate
o 0
Ya SR oy
0o 0
\.\“l\
DETAIL A
3

Station/Offset
[ul /—

See Tab Detail

PLAN

SECTION A-A
5
B—

IAL g 2N
f =
[~ S50

B-d—]

i

A+1'

SECTION C-C
Elg\rzgtfon 3" x 3" x "

—

(3) 2" Nom. Dia. Pipe

@ 7" Ctrs.

From Center Line

of Frame.

Frame Angle

Welded Back to Back

Ya"Max Finished
Cl.(Typ.) Grade
——

\3., x 3 x %"
Frame Angle

Around Perimeter Of
Drop Inlet And Grate

SECTION B-B

NOTES:

N

w

IS

(¢

o

N

o]

o

. Reinforcing steel shall be No. 4 bars with maximum

. All concrete shall be class A or AA.

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" normal diameter pipe

standard weight and 3"x 3"x 3/8" frame angles.

. For 2" nominal diameter pipe see ASTM A53.

See sheet R-2.9.1 for details if connecting HDPE pipe.

Slope catch basin floors 10:1 from all directions toward
outlet pipe. If basin is used as a junction, shape flow
line(s) to outlet pipe and provide a 10:1 slope to flow line(s).

. Run rebar continuous thru construction joint. Joint must be

a minimum 3" from horizontal bars.

Additional pipe penetrations may be placed in any wall.

Typ.
Va"
Frame_Angles
Welded Together

GRATE DETAIL

STATE OF NEVADA
DEPARTMENT OF TRANSPORTATION

DROP INLET
TYPE 2A

R-4.2.11 (609) Signed Original On File

REVISED CHIEF HYDRAULICS ENGR.

ADOPTED
1/70 5/09]
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R CONCRETE (CU. YD.) REINFORCING (LB)
i T
c |PREGIZEl A HEYin. [BASE QUAN.| ADD RATE |BASE QUAN.JADD RATE | afre o
P (H Min.) (CU. YD./FT)| (H Min.) (LB/FT)
H 15" 2' 2.50 0.71 0.19 36 10 215
D 18" 2'6" 3.00 0.89 0.20 40 10 239
E 24" 3 3.50 1.08 0.22 58 12 262
30" 36" 4.00 1.28 0.24 63 12 286
[ 36" 4' 4.50 1.50 0.26 67 13 309
M 42" 4'6" 5.00 171 0.28 90 15 333
P 48" 5' 5.50 1.94 0.30 95 15 356
The Concrete And Reinforcing Quantities Are Based On The H Min. Shown. Increase The
Concrete And Reinforcing Base Quontity By The Corresponding Add Rate (Per Foot Of
Increased H) If The H Specified Is Larger Than H Min.

Optional 4/

Construction Joint

See Note 8
2T
SECTION A-A
3
B<-j
Station/Offset
: jom 7
= [ ] A=
A A
J L HEEA G
f s
o 7 =
B<J
See Tab Detail :_E) =
i

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

6", See Detail A
e
—

(3 3 2!
/
OO 00O

o
‘Q

10:1 (Typ_)
\

PLAN

Cut From 3" Stock

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

"
3
" x 1/g" x 4" Bar
xWelded to Frame Angle
™

TAB DETAIL

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

2" Nominal I
Diameter Pipe

Frame Angle

1" x 3" Bars With
Max. Spacing @ 3%g"
Center to Center

/s"
I1> Jyp
2" Yo"
%“—».HJ 1" -
] Ye
[ Il
h= %”.%_- i i I
i e
O
f ; : ~—3" x 3" x¥%" Frame Angle
N e Around Perimeter Of
o Drop Inlet And Grate
.. O .« o .
W . O o .
% o . O /
. 0, -
~ .
DETAL A e
3
s, 0 o N o
T v ~ _- o
; o .8 e
.
D
. 'O'
© 10:1 s
< (Typ.) |e
1o
o T
& “=3 °l%
olga 8o ;9% oy
SECTION C-C
Grate
Elevation 3" x 3" x %" Frame Angle

Welded Back to Back

Finished
l/4“ Max
__“__ Cl. (Typ.) /Grcde

Typ'| " %S—G-
“EH 1T L T H

— W
2
\3“ x 3" x 3" Frame Angle

Around Perimeter Of
Drop Inlet And Grate

SECTION B-B

NOTES:

. All concrete shall be class A or AA.

IN]

. 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.

o

Exposed edges of concrete shall be chamfered 1'.

ES

. Structural steel weight includes the 2" normal diameter pipe
standard weight and 3"x 3"x 3/8" frame angles.

5. For 2" nominal diameter pipe see ASTM A53.

o

. See sheet R-2.9.1 for details if connecting HDPE pipe.

~

Slope catch basin floors 10:1 from all directions toward
outlet pipe. If basin is used as a junction, shape flow
line(s) to outlet pipe and provide a 10:1 slope to flow line(s).

o

. Run rebar continuous thru construction joint. Joint must
be a minimum 3" from horizontal bars.

©

. Additional pipe penetrations may be placed in any wall.

Frome Angles

(4) 2" Nominal Dia. Pipe
Welded Together

@ 6'/4" Ctrs.
Evenly Spaced

1" x 3" Bars Welded To
2" Pipe and Frame Angles

GRATE DETAIL

STATE OF NEVADA
DEPARTMENT OF TRANSPORTATION

DROP INLET
TYPE 2B

R-4.2.2 (609) Signed Original On File

CHIEF HYDRAULICS ENGR.

ADOPTED __ |REVISED
11/06 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-4.2.3 and R-4.2.3.1 Page No.: R-45 and R-46
Note: A separate form is required for each change.

Description of requested modification or correction: Create a table to clearly dimension the drop inlet, both the “A” values as
well as the “J” values and any other information that could clarify how to construct the drop inlet. With this change or
reference to any other tables on these sheets, all reference to “Lo-Hed” should be replaced with “Elliptical RCP”.

..................................................................................................................................

Reason for request: The notes below the Section A-A and B-B, and on R-4.2.3.1 notes 4-5 describe how the drop inlet is to
be constructed. However, after multiple reviews of this detail, we cannot find anyone who can actually tell you how to build
this drop inlet based upon the detail. Hydraulics would just like to provide sufficient information in a table so that a
contractor does not have to guess when he is building it. The name change brings consistency to the plans.

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

For Standards/Manuals Personnel Only: 0 Approved O Denied

Revised by: Signature: Date:

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

Reviewed by:  Signature: Date:
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Station/Offs

et

See Grate & Frame Detail
3" Paving |

5 |

Depress Gutter

Deduct from C & G_,  Depress Gutter

3

Quantities 1 3

=
o
S}
18" Min.

Normal Gutter

See Note 10
18" Min

Elevation

J (See Toble A)

T
Begin 24" : !
Min. Gutter N i
! 1
1 1 For Dimensions
' ! Not Shown
- : : See Detail F
) | 1
| 1 15" Channel >
B-sj: \L Depress Normal Gutter Elev. :"i
1 [T Gutter =
: AT i
Y Y le
© ©u | | ek
8 t \ EL Y'Framel | ! =
e ' Angle /M| ! H
o n{ Grate~ / [ -
) N /\{n | [ 3
N (T 2
© ]L;NL a 5
Depress
B—eJ l— Gutter
) F
leu
End 24"
Min. Gutter
e
PLAN
5 m

For Dimensions
Not Shown
See Detail G

Top Of Grate
Elevation

Normal Gutter
Elev.

\ 15" Channel

See Channel Detail

DETAIL F

2'-1/5" Min.

SECTION  A-A

Shape Flowline
to Outlet

P)

Weld (2) 1/2"x¥s" Bolts to Channel

15"

15" x 33.9% Channel

A
See Table A

Weld 3\/4"x '/4"x15" Plate
to End of Channel

CHANNEL DETAIL

DETAILL G

2t FOR LO-HED IRCP 34"x53" OR M

. <8 ol 9" For RCP/HDPE
: BEk 6" For CMP/CMAP
A (See Table A)

6" Min. 2'-6" 6"

4218 OR EESS!
8" OR MORE

SECTION B-B

—HED_RCP)

Station/Offset

SHEET 10F 2

NEVADA DEPARTMENT OF TRANSPORTATION

DROP INLET
TYPE 3

Signed Original On File [R-4.2.3

-
CHIEF_HYDRAULICS ENGINEER |00 ok [ o ks
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TABLE A

PIPE SIZE
STRUCTURAL STEEL *

CMP | HDPE | RCP CHANNEL
Round | Round | Round | A&! FRAME | GRATE | FRAME | & PLATES, | TOTAL
Value | MaxH | MAINBARS | FRAMEANGLES| BAR | LBS. | LBS LBS. | LBS.
12"t 18" 26" | 21" |4-1/2'X3/8"| 5"'X3'X3/8" |5'X3/8"| 229 | 88 93 409
2" 3-0" | 21" |4-1/2'X3/8"| 5"X3'X3/8" |5"X3/8"| 265 | 96 107 468
30" 346" | 16' |4-1/2'x3/8"| 5"X3'X3/8" |5"X3/8"| 300 | 104 126 530
36" 40" 9 5-1/2"X3/8" | 6"X3-1/2"X3/8" | 6"X3/8"| 409 | 134 143 685
42" 46" 7 5-1/2"X3/8" | 6"X3-1/2"X3/8" | 6"X3/8"| 451 | 144 160 755
48" 50" 7' [5-1/2'X7/16"| 6"X3-1/2"X3/8" |6"X3/8"| 550 | 160 176 886

The "A" and "J" values represent the minimum side dimension of the drop inlet (see detail R-4.2.3) when a pipe

penetrates the "A" or "J" side of that drop inlet. If no pipe penetrates the "A" side, use A=2'6". If no pipe penetrates the "I" side,
use J=2'2". If pipes penetrate both of the sides, use the values above for each side of the drop inlet, depending on the size of the

penetrating pipe.

When installing an arch or elliptical pipe, using the horizontal dimension (span), choose the equivalent or next larger round diameter

dimension as described in the table above.

Maximum H is based upon the drop inlet having #4 bars at 12" on center.

*Varies with "A" dimension only.

2

Ya" Gap Max.
1/8" Min. See

12 Bars Evenly Spaced

Note 14)

-

lT'I' x Yo" x 4" M

Welded to Frame Angle

to Frame Angles

.o
%3
on
= I A + 6", See Table A |
g‘_ﬁi | A+4Y" I /a" Gap Max.
o8| | (1/8" Min. See
&3 /e r=>0 Note 14)
i = W
il f
ail P Va
Il i yp-
] (I N ©
& Il |
Il fi
i | —
1 Al
Frame Angles
Welded Together
.o \ See Table A
£ V. Le -
a.E'H Typ. L D Typ.
§=X Ya
Oy
33 PLAN

Frame Angle

See Table A\

SECTION D-D

GRATE AND FRAME DETAIL

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

Ml—\‘ Ya

——

Main Bars 3%" (See table A)

SECTION C-C

1" x Yo" x 4" Bar
Welded to Frame Angle

Cut From g
Angle Stock

3%" Frame Bar Welded

NOTES:

N

o

[

N o

© o«

. ALL CONCRETE SHALL BE CLASS A OR AA.

ALL REINFORCING STEEL SHALL BE TIGHTLY WIRED AND EMBEDDED 1/,"
CLEAR OF CONCRETE SURFACE. EXCEPT AS NOTED, ALL REINFORCING
SHALL BE NO. 4 BARS WITH MAXIMUM SPACING OF 12" CENTERS, FOR
ALL VALUES OF H TO THE MAXIMUM AS SHOWN IN TABLE A. IF
EXCEEDS THESE MAXIMUMS, DROP INLET WILL REQUIRE SPECIAL DESIGNA

EXPOSED EDGES OF CONCRETE SHALL BE CHAMFERED 1'.

. WHERE PIPE KNTERSECTS DROP INLET ON A 12° OR LARGER SKEW

INCREASE J TO , REDESIGN FOR SKEWS AT A
cos SKEW L

. WHERE PIPE INTERSECTS DROP INLET ON A 12° OR LARGER SKEW
SPAN

INCREASE SPAN TO , REDESIGN FOR SKEWS AT A.

COS SKEW £

. FOR VALUES OF "H" SEE PLANS.

"H" IS THE DIFFERENCE IN ELEVATION BETWEEN THE OUT FLOW PIPE
AND THE NORMAL GUTTER GRADE LINE AT THE CURB FACE MINUS 3".

PIPE(S) CAN BE PLACED IN ANY WALL.

FOR DROP INLET, CONFIGURATIONS WITH 2 PIPES-INFLOW PIPE INVERT
ELEVATION SHALL BE 2> 0.1 ABOVE OUTFLOW PIPE INVERT ELEVATION.

. EXTREME LOW COVER SITUATIONS TO BE REVIEWED BY THE HYDRAULICS

ENGINEER.

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

. STATION/OFFSET DISTANCE LISTED IN PLANS IS MEASURED TO THE FACE

OF CURB AT THE GUTTER FLOW LINE

. SEE SHEET R-2.9.1FOR DETAILS IF CONNECTING TO HDPE PIPE.
. GRATE IS TO FIT IN THE FRAME AND BE EASILY REMOVED.

IF THE GAP BETWEEN THE GRATE AND FRAME IS GREATER THAN /4" ON
EACH SIDE OF THE GRATE, THE GRATE AND FRAME SHALL BE REMOVED AND
RECONSTRUCTED TO THE TOLERANCES SPECIFIED OR, WITH APPROVAL OF THE
ENGINEER, A FILLER STRIP UP_TO !/4" IN THICKNESS MAY BE WELDED FLUSH
TO THE TOP OF THE FRAME TO R<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>