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26.0' Unless Otherwise Noted on Plans
t

DIMENSIONS FOR 3-CENTERED CURVES

TYPE 1-P APPROACH (PASSENGER)

5 surt - o'm_Ntd o 2 O [mlre[o[ v [12 [ 11 | 7 ] E [ ™ [aREA] arEA
" Surfocing Unless erwise Noted on Plons
9 (See Note No. & DEGREE | DEGREE LENGTH IN FEET SQ.FT1.] SQ. YD.
] T 60 [13v15.66'|100] 25]2.0]|2.67| 9.86] 15.59|32.79] e.18[ 1.06[ 108.9] 121
T 70 [13°15.66'[100| 25| 2.0]2.67 | 13.17] 8.91| 36.11| 7.96| 1.78| 143.8| 16.0
- 80 [13+15.66'1100| 25| 2.0|2.67 | 16.92|22.66| 39.86 1045.'2: g.% 1291%2 %142
" . 90 |14°2t.72'1100| 20| 2.5| 3.13[17.54|22.50}42.34| 1. . . 4.1
3" Aggregote Bose Unless Otherwise Noted on Plans 100 |1422172'[100| 20 | 25| 3.13 | 2185 | 26.81| 45.66 | 15.00| 3.75| 278:8| 310
SECTION A-A 10 |14°21.72'|100| 20| 2.5| 3.13[ 27.17| 32.13| 51.98| 19.23| 4.82{ 363.5] 40.4
\\ ‘s\\ ______ 120 [12¢50.34/100| 20 ]2.0/2.50|33.66] 38.11]55.88]24.00 6.40| 437.0 | 48.6
\ TYPE 1-SU APPROACH (SINGLE UNIT)
Highway & A © ImlrefJo] v [72 Im [ T [ E [ M |aREA-] aREA:
\ \ Areq Shown DEGREE | DEGREE LENGTH IN FEET SQ.F1J SQ. YD.
in Table 60 [13°15.66'|120| 45]2.0(3.20 | 16.82 | 27.14[44.34| 9.27; 191[224.0| 24.9
% 70 |13°15.66'[120| 45 | 2.0|3.20 |22:59 | 32.91| 50.17| 12.38| 3.20| 318.7 | 35.4
2= 80 [13°15.66'[120| 45]2.0|3.20 | 29.12|39.44(56.64 ] 16.35| 4.81/448.8 | 49.9
2 90 [12°50.34'|120| 40 | 2.0|3.00 | 33.11142.00|59.78| 19.40( 6.14| 519.0 | 57.7
Shoulder Line Sle 100 [17°28.50'(100 | 35 {3.0]+.62 [34.78 |45.29] 64.81| 24.12| 5.49] B69.1| 74.3
GENERAL NOTES ond Povement Edge = |3 10 |17¢28.50°|100| 35 |3.0|4.62 |43.76 {54.27|73.79| 31.25( 7.24{ 903.6 | 100.4
(See Detoils) |2 120 |21°47.22'|100 | 30 | 5.0] 7.14 |49.49 |60.62]86.6040.00 | 6.43{1226.4 | 136.3
1- FOR COMPLETE DETALS AND TABLES, SEE "VARIABLE [ Z10
OIMENSIONS OF 3-CENTERED CURVES™ PRINTED BY THE 3 -
AT O LIS DTSN OF G h A e e ) 212 TYPE 1-C43 APPROACH (SEMITRAILER COMBINATION INTERMEDIATE)
AVAILABLE AT THE HEADQUARTERS OFFICE IN CARSON =t
CITY AND SHOW DATA IN INCREMENTS OF ONE DEGREE B . I 4 © Irmfrefofvlre [n1 [ 1 [ € Jwu[areal aea
OF ANGLE. FORMULAS USED, AND A METHOD FOR FIELD LAYOUT. \/ a DEGREE | DEGREE LENGTH IN FEET SQ.FT. SQ. YD.
2 AL APPROACHES SHALL BE STAKED AND CONSTRUCTED W - 60 |18247.82'{120| 454.0|6.40 [13.79 |28.29|52.46] 1.58] 0.86{ 350.0 | 38.9
ALL 70 [18°47.82'|120 | 45 (4.0|6.40 | 19.8134.31[58.48] 14.82 | 1.79] 468.5 | 52.1
BE THE TYPE SPECIIED ON THE PLANS. 80 |18°47.82'(120 | 45 |4.0|6.40 |26.62| 41.12|65.28 18.97| 3.05{625.2 | 695
3- DETALS FOR THE SPECIAL APPROACHES WILL BE SHOWN . ; 90 [20°21.84'[120| 40 | 5.0|7.50 | 31.08 |45.00 [ 72.84[23.64| 3.64| 812.4 | 90.3
ON'THE PUANS WHEN. THEY ABE REOUIRED. 26.0° Unigss Otheruise DETAIL OF PAVEMENT EDGE 100 |22+ 37.20(100| 35 |5:0| 7,69 | 34.21147.67 | 72.67[27.23 | 3.92|873.5 | 971
4 - PAVED APPROACHES SHALL HAVE A SEAL COAT UNLESS oted on Flans 10 ]22°37.201100 35 | 5.0| 7.69 [43.66 | 57.13]| 82.13|34.74|5.44 | 1144.8 | 127.2
OTHERWISE NOTED. PLAN 120 |22°51.84'100] 30 | 5.5]7.86 |49.83 | 61.49|88.69| 41.00| 6.08{1294.3 | 143.8
TYPE 1 APPROACH TYPE 1-C50 APPROACH (SEMITRAILER COMBINATION LARGE)
N =) RiJR2[ o] v [ 72 T 71 [ T | E | M |AREA=] AREAs
DEGREE | DEGREE LENGTH IN FEET SQ.FT SQ. YD.
& 60 |13°35.40"|200| 75 [3.5(5.60 {27.70|45.32[74.70( 15.64 |3.05| 639.1| 71.0
\ [ 70 }19°05.46'| 150| 50 |5.5[8.25 | 22.51|38.86( 71.57[17.75| 1.92 [686.9 | 76.3
i P L Rl L L ] 80 [19°05.46'| 150( 50 |5.5|8.25 {30.22|46.57|79.2822.45 | 3.29 | 8966 | 99.6
; 90 | 18°11.70°| 150| 50 |5.0|7.50 | 39.39|55.00| 86.23[27.78[5.37{ 1.4 | 1235
3 Surfacing Unless Otherwi . 100 |19°47.70'( 150[+40 |6.5|8.86 | 41.87 |55.42| 92.67|32.34 | 5.43|1280.0 | 142.2
urfacing Unless Qtherwise Noted on Plans 10 {19°47.701150{ 40 |6.5|8.86 |52.86| 66.41/103.66 41.07 | 7.32 | 16515 | 183.5
§ e 120 |23°24.90Y 120} 35 [7.0[9.88 |58.84|72.75]106.53|49.00 | 6.90 |1860.4 | 206.7
o9 = Lon S =TOTAL APPROACH AREA EQUALS AREA SHOWN IN TABLE FOR A PLUS AREA SHOWN
ot i L) FOR 180* MINUS A PLUS PAVEMENT AREA FOR RECTANGULAR PORTION OF APPROACH.
" Aggregate Base Unless Otherwise Noted on Plons
L 20' (Unless Otherwise Noted on Plans) |
SECTION B‘B See Note 4
3" Surfacing Unless Noted on Plans
24.0' Unless Otherwise Noted APPROACH TYPES W - )\.0,0’7
on Plans o X A So,
é‘* Type 2A - Place Base and Surfoce as Shown s 3" Aggregate Base Course Unless \
Qé Q ~ Type 2B - Place 6" Aggregate Base Course Only Otherwise Noted on Plans
; 5}' & 7 Type 3 - Grade Approach Area Only SECTION C'C
5/
&S
N &~ N &
o/Z -, .
Ry G, Highway @
A S Shoulder Line & Same s Type 1-C43
S Pavement Edge
—10'R. STATE OF NEVADA
F';lc(c:‘ ?ggr?g%le R2/5w DEPARTMENT OF TRANSPORTATION
\ & High [ \ﬁ (Suee gtrughs::'ee List c 25'R,
Ly, N for Length) (‘:_ 3 .
\ ‘g:leﬁgn(s)therwlse Noted TYPES ‘]’ 2 AND 3

203 APPROACH ROADS

For Length See Stationing on Plans

SERVICE

~— Angle Shown on Plans
But Not Less Thon 60°

TYPE 2 & 3 APPROACHES

R-5$2.1-(000)

_____ ADOPTED: REVISION
8769 10/94
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TYPE 4 TYPICAL PLAN
¢

|
More than 30'

-
Vories I -—27 z 2 e /_i/—VSee Note 2
T : ot Vorie,

SECTION A-A

3r—

770 T

Varies "& Varies
N

50" 22" B
TYPE 5 TYPICAL PLAN >
€
1
o 30' or Less .
Varies r 2 i zx__/r—See Note 2
- 2 N = o Voriay
SECTION B-B

Approach Plotform 50 Des,-25' Min.
| Highway  Roodbed /_

Shoulder_ Line

TYPE 4 & 5 TYPICAL PROFILE
RIGHT ANGLE ROAD CONNECTION

2 I - )
=277 Approaching Road
Grades os Required

Pipe-Location, Type and Size
os Required by Hydraulic

Evaluation.

TYPE 4 AND 5 APPROACHES

REFER TO STANDARD SHEET R-5.2.1 FOR TYPE 1,2 AND 3 APPROACH DESIGN.

. MINIMUM DEPTH OF BASE AND SURFACE SHALL BE 4 INCHES AND 3 INCHES RESPECTIVELY.

THICKER LFTS SHALL BE SHOWN IN THE PLANS.

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

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

STATE OF NEVADA
DEPARTMENT OF TRANSPORTATION

TYPE 4 AND TYPE 5
APPROACH ROAD

" n
t" = y R-$2.2-(000)

- i S ittt 3 VISION
CHIEF ROAD DEZGN ENGR. [ADOPTED: 6/75 REl!JISIQO4




Original Ground or Subgrade

A4

D for CMP
18" %MfOF 8" 18" S for 18"

CMAP
CULVERT IN EXCAVATION
Excavation Depth is Less than 5 Feet

3D-but not to exceed

. D+10'-CMP
3S-but not to exceed
S$+10'-CMAP 6"

N

18" S for 18"

CULVERT IN EMBANKMENT
CMP OR CMAP CULVERTS

i N

X

]

/-Subgrode

SR N

@- Structure Excavation and Backfill in excavation to be poid below subgrade ond within designoted fimits.

@-Embonkment to be constructed to flowline prior to installation,
Q- Bockfillin embankment to be paid from flowline to the designated moximum limits.
@-Rocdway Excavation to be paid te subgrade.

CULVERT INSTALLATION IN ROUGH TERRAIN

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

ROUNDED OR TRANSITION SLOPES

Origina! Ground or Subgrade

]

D+2t for
. b

18" We2t for 18" 18" We2t for 18"
Oval RCP Oval RCP
CONCRETE PIPE CULVERT IN EXCAVATION

All RCP_and Oval RCP_sizes
Excavation Depth is Less than 5 feet

D+2t for
RCP

shall be removed to a depth of not less than 6" for RCP & 12" for CMP below the bottom of the

4 i —‘\®

® - CMP or RCP ~When the pipe is loid in a lrench in rock, hord clay, shale or other hard material, the unsuitoble material

pipe grade and the

trench backfiled with  suitoble material. In no place shall the pipe be laid directly on unsuitable moterial.

-No additional excovation is necessary under headwalls when rock or other hard moterial is encountered.
~When a firm foundation is not encountered, all soft, spongy or other unsuitable material under the

culvert

shall be removed, and the space filed with Foundation Fill. (Depth of Foundation Fit as indicated on the plans or ordered

by the Engineer, but not less thon 1'-6").

CULVERT INSTALLATION WITH UNSUITABLE FOUNDATIONS

Dike Material Placed on the Downhill side
is included in the Price for Ditching.

V-TYPE DITCH AND DIKE

Varies - L.t Varies

A
D+2t for RCP D+2t for RCP
W+2t for OvolRCP W+2t for OvalRCP

24" RCP OR LESS-38" X 24" OVAL RCP OR LESS

3(D+20)but
D+

ngt ta cheed
2t+10'=RC

.

N
T

A& |
18" N 18" 18"

W+2t for Oval RCP W+2t for Oval RCP
RCP_OVER 24"-OVAL RCP QVER 38" X 24"

CONCRETE PIPE CULVERT IN EMBANKMENT
(METHOD A)

@ - Grade to_this elevation
prior to installation.

TYPE 7 DROP INLET

No Additional Payment for
Materiol Placed in Dike

12 feet and Qver

FLAT BOTTOM DITCH EXCAVATION

et Varies L8 Ditch 18

Varies

Line

(@ —Grade to this elevation
prior to installation.

TYPE 8 DROP INLET

—— GENERAL NOTES——

. Excavation for Multiple Pipe
Instaliotions Exceeding 12 Feet in Width
Wil Be Poid as Channel or Roadway
Excavation.

LEGEND
Mﬂ]ﬂ][ﬂ]m]] ROADWAY EXCAVATION

CHANNEL EXCAVATION

DRAINAGE EXCAVATION

ROADWAY EMBANKMENT

STATE OF NEVADA
DEPARTMENT OF TRANSPORTATION

STRUCTURE EXCAVATION

& BACKFILL
(METHOD OF MEASUREMENT)

LA
A R-1,11-(206,207)
[ criEr RoaD DESIGyZENGR, ~ |'00F TE0%g 69 | REVIDION




Normal Roodway Slope

Fan

—

1

Culvert Length

End Section

Intet or Outlet Ditch

e
Limit of payment for pipe,
Structure excavation and
backfill (See Sheet R-1.1.1)

PRECAST CONCRETE END SECTIONS Exj

SlruHure excavation and back-
fill included in price poid for
end sections.

(Classification and

payment as specified.)

LEGEND

AN\
I
V27272
26255

Granulor Backfill
Structure Excavation

Limits of Existing

Drainoge or Channel
Excavation

' S for Arch Pipe | ]

Roadway Embankment '

18"

"D for Round Pipe o 18" -

A
STRUCTURAL

35-but not to exceed S+10'-Arch Pipe s

[‘ 3D-but not to exceed D+10'-Round Pipe ']

I I S for Arch Plpe [ |
18" T D for Round Pipe g 1

=Minimum Height of Ccver-—s—%‘— (but not less than 1 foot)

PLATE PIPE

Normal Roadway Slope

1.0

—-} =
. min,

1[ il

-3

— Standard Bond Coupling

Raa

Culvert Length

End Section

inlet or Outiet Ditch |

Limit of payment for pipe,
Structure excavation and
backfill (See Sheet R-1.1.1)

PREFABRICATED METAL END SECTION

(Type 3 Connection)

Structure excavation and back-
fill included in price paid for

end section.

(For all sizes and types specified)

(Classification and ’
payment as specified.)

SLOPE PAVEMENT
WITH CUTOFF WALL

(Width and Depth to be specified)

CONCRETE APRON
{Width and Depth to be specified)

CHANNEL LINING AND SLOPE

Grade Line

CHANNEL LINING

(Width and Depth to be specified)

Roadway, Channel Excavation or
Drainage Excavation.

@ Payment for backfill and structure
excavation to be included in price
poid for slope poving or channel
lining.

PAVEMENT

3' MN, ClASS A OR
AA CONCRETE COUAR

Sting. £y

an,

%

Extension

kMens

Exlstmg

New
18"
T, ﬁS&\\%&&N&Q&.)

CULVERT EXTENSION OF
EXISTING HEADWALL

(See Sheet R-2.1.1For Pipe Culvert Extension)

(3) LENGTH OF CUVERT SHAUL BE NCREASED AS FOLOWS:
CONSDER EACH SDE SEPARATELY. MEASURE PPE_FiOM

HEADWALTO THE NTERSECTION OF THE TOP OF
FUSIOPE. TO THIS DIMENSION ADD 1.9 WHEN CO

Band Coupling

See End Section
Detail

Flow Line:

See End Section

Detail

:Flow Line

FMM EXISING
VER AT SHOLI.DER 5

1.9° 70 10.@°. ADD AN ADDITIONALB.5' FOR EACH SUCCEEDNG 5.8' OR

PORTION THEREOF.

i

B ' Varies

DROP INLETS IN EXCAVATION

'm m
i

Subqrude\‘

Varies
7
N

18" 18 Vories

(Type 3 Drop Inlet Mustrated)

V<t
Original Ground
or Flowline:

Il

18" Varies 18" 18"
IN EXCAVATION

Varies 18"

IN EMBANKMENT
CULVERT HEADWALLS

See R.1.11for General Notes.

Vories

i i

Varies 18"

DROP INLETS IN EMBANKMENT
(Type 3 Drop Inlet illustrated}

STATE OF NEVADA
DEPARTMENT OF TRANSPORTATION
STRUCTURE EXCAVATION

AND BACKFILL
(METHOD OF MEASUREMENT)




/— Subgrade

g
[ %]
€
-4
L=
2
a
a
®

OPEN ABUTMENT BRIDGES
WITH SPREAD FOOTING

FOOTING WIDTH IS & FEET OR LESS

1
1
18"“] L_ _J L“IB" \ (@ Channel or Roodway 18" L

A
Jﬁf

Excavation as
Indicoted on Plans

OPEN ABUTMENT BRIDGES
WITH SPREAD FOOTING

FOOTING WIDTH IS GREATER THAN 6 FEET

RETAINING WALLS
FOOTING WIDTH IS 6 FEET OR LESS

L
18"

RETAINING WALLS
FOOTING WIDTH IS GREATER THAN 6 FEET

Neat Line After
Chonnel or Roodwoy
Excovation Hos

Been Completed.

Subgrade
_ﬂ }“5'"0“

Neat Ling After
Channel or Roadway
Excavotion Has

Been Completed.

_ LJ | - o L .IE,J?*O

Subgrade

p-5'-0"
= =

Neat Line After
Channel or Roadwoy
Excavation Has

Been Cnmpnmd)

{
i

1
1

1KY 40
Tl ALt

CLOSED ABUTMENT BRIDGES

FOOTING WIDTH IS LESS THAN 6 FEET

Neot Line After
Channet or Roadwoy
Excavation Has
Been Comple(ed:)

1
4'-0"4\'3 hz_;;-g_l' Lol l-18"‘] D%}'—O"

CLOSED ABUTMENT BRIDGES
FOOTING WIDTH IS GREATER THAN 6 FEET

1 4'-0"
| -~
OPEN ABUTMENT BRIDGES

ON PILES
FOOTING WIDTH IS LESS THAN 6 FEET

J

PERCIRRY
T

Subgrade

1.

GENERAL NOTES

Trenches more than 4 feet deep shall be shored,
loid back to ot least the ongle of repose for
existing field conditions, or some other means

of profection shall be provided.

If hazordous field conditions indicate ground
movement may be expected, trenches less than
4 fee‘l d1eep shall also be protected as indicoted
in note 1.

For the purpose of payment, structure excavation
and backfill quantities are based on these stondard
drawings and no additional payment will be made
for shoring.

If shoring is used, payment will be made for structure
excavation and backfill based on these stondard
drawings and no additional poyment will be made for
shoring.

Minimum requirements for shoring ore os shown in
the table on Sheet R-1.1.1.4.

The quoantity of structure excavation and backfil
measured for payment shall be the number of cubic
yords calculated minus any duplication of limits
which overlap.

The limits of structure excavotion and bockfil shown
herein shall be used for the method of measurement
ond poyment only. There shall be no odditional compen-
sation for ony additional excavation or backfill required
for excavolions to maeel OSHA ragulations.

2 =
H s o
a et §
°
5“5 5 2 “ H
& 3 2 a 3
v & @ 5 ki
E-h-]
2% < Te @ .
w3 o €T 5 8
Faigin L. T
v £
88 &= Ee o 3
et 89 Eg g &
§ £53 ¢t o
=f 2 8% £ 3%
SE 00 2z S 5
0o
= & DA
Bl o
Elh Original Ground
5
>

NOTE: Clays, Silts, Looms or Non-
h Soils Require Sharing
& and Bracing. The Presenca of

7 Groundwater Requires Special

= Treatment.

APPROXIMATE ANGLE OF REPOSE

o

=L
1|1__ B
L’_ 4'-0"
R |
OPEN ABUTMENT BRIDGES
ON PILES

FOOTING WIDTH IS GREATER THAN 6 FEET

FOR SLOPING OF SIDES OF
EXCAVATIONS

m Structure Excavation

Granular Backfill

Roadway

|5

STATE OF NEVADA
DEPARTMENT OF TRANSPORTATION

STRUCTURE EXCAVATION
AND BACKFILL

\ }’METHOD OF MEASUREMENT)

sl R-11.3_(206,207)
CHEF ROA DEBEN ENGR. |00 Eopy/75 | ooy,




Original Ground
or Subgrade:

N N 300" End of Bridge
& \\\\\\\\gg \ \ o 1 1 [—Jqﬁ, 2 N

. \§ N % - 3 2 3
) A\ 410" ! 4'-0" = | 5% g i §
87 Less Than | B 8" " o Bride Fana 5% S iz f :‘,-;
12'-0" 12'-0" fé'g ‘G% E; § §
: 0 1 L
W\\ S8 o6 ez S8 =4

3 {\7 & \\ﬂ.\ T\.A
CULVERT IN EXCAVATION LIMITS OF SELECTED BORROW AT BRIDGE ABUTMENTS E* Original Ground

NOTE: Clays, Silts, Looms or Non-
- g Soils Require Sharing
© ond Bracing. The Presence of

. Groundwater Requires Special

* Treatment.

TRENCH SHORING — MINIMUM REQUIREMENTS

5'-0" S126 and sposing of monbers APPROXIMATE ANGLE OF REPOSE
Oapth of | Kind or condltion of earth| uprights Stringers Cross Broces FOR SLOP|NG OF S|DES OF
Tranch
uin. | wax. | Win. | Mox. 1dth of Trench Maximum Spaci
dim | 3506 | oim | $pas. [t o e e EXCAVATIONS
1 Up 103 1o 6f6 to ol torzizrors L T
3fe| Fr. | Pt | P | F3. M el
5 1 Foot Feat |Inches| Fest Feet | Feet
& 4 . [ R
NN - v 10 10 | Hard, compact ) 2x6 | axa | axe | 6xs | 6x8 | 4 [3 GENERAL NOTES
_L_ Likely to crack 3 axe | a4 | 2x6 | 4x4 | axe | 6x6 | 6xa | 4 [
o Cioss
18 Less Than 18" 8" Less Than 18" Soft. sondy or fllted Sreoting] ax6 | 4 | 4x4 | 46 | 6x6 i 6x6 | 6xd | 4 6 1. Trenches more than4 feet deep shall be shored,
Close laid bock to at least the angle of repose for
12'-0" 12'-0" Hycrostatic prassure Swstrg| 6x8 | 4 dx4 | 4x6 | 6x6 | 6x8 | 8xa | 4 L] existin? field conditions, or some other means
of pratection shall be provided.
10 to 15_| Hord 4 ax6 | 4 laxa |axe [ ex | exa | axs | 4 [
Lialy to crack R s e | axe | oxe | oxs | oxe . R 2. If holurdt:us ﬁcl: condilic‘n; ir;dlcolhe quou“d!h
ely to cre X 4 X X movement may be expected, trenches less than
CULVERT IN EMBANKMENT Ticen 4 feet deep shall olso be protected as indicated
Soft. sandy or filled Soating | 4X6 4 4xe | 6x6 | 6x8 | sxs j8x10 | 4 ] in note 1.
Cloes
Hydrostatlo pressrs 38 BX10 4 4x6 | 6x6 | 6x8 | 8x8 |8x10 ]| 4 & 3. For the purpose of poyment, structure excavation
Tose and bockfill quantities are based on these standard
15 10 20 | Ab) kinds or conditions 3x6_gwetng|ax12 | 4 | 4x12 ] exa | 8x8 | 8xi0 |tox10| 4 [ drawings ond no additional poyment will be made
Close for shoring.
Over 20_| Al kinds or conditions 36 |sweting| 6x8 | 4 ] axi2 | exa | ex10 [1oxtoftox12| 4 [

4,  If shoring is used, payment will be made for structure
Tranch Jocks may bs used [n |1eu of. or in comdination with cross braces. excavotion and backfif bosed on these standard
Shoring I8 not required In sol1d rock. hard shale or hord slag. drawings and no odditional poyment will be made for
Wnere cesirecbls. stes! sheet piling ond brocing of equol atrength may be substituted for wood. ’horing,

5. Minimum requirements for shoring ore as shown in
the table on Sheet R-1.1.1.4.

Channel or Roadway
Excavation as
Indicated on Plons

Greater Than 18"

12'-0"

6.  The quantity of structure excavation and backfill
measured for payment shall be the number of cubic
yards calculated minus any duplication of Emits
which overlop.

7.  The #mits of structure excavation ond backfil shown
herewn shall be used for the method of measurement
payment only. There shall be no odditionol compen-
sotion for gny additional excovation or backfillrequired
for excavations te meet OSHA reguiations

Greaoter Than 18"

12'-0" R  structure Excovation STATE OF NEvIOR

DEPARTMENT OF TRANSPORTATION

STRUCTURE EXCAVATION
Roadwoy AND BACKFILL
(METHOD OF MEASUREMENT)

Gronular Backfill

I

CULVERT IN EXCAVATION OR EMBANKMENT

N ya WPy
_&_ _X _ﬂ R-1.1.4-(206,207)
CHIEF ROAD DESIGH ENGR,

ADOPTED: REVISION
W3 094




TRENCH SHORING - MINIMUM REOUIREMENTS
-
Size ond apacing of members s 5 2
o =3
Depth of | Kind or condition of sarth| Uprights Stringars Cross Broces RO 2 @ o
\ Limits of Structure Excovation | Trench °y 3 2 a §
Min. | sax. | Min. | Mox. width of Trench Max Lmum Spocing 22 & 2] 5 8
oim. | Spac. | DIm. | Spac. e o 3|3 fo 12]121015] 2t 2 32 6 3
p to (3 to o of 03 2
% SFe | Ft. | Ft. | Ft. | el | VT [Horlz 203 B8 g3 2
Feot Inches| Faer |inches| Feet |1 Tnches| Feet | Feet 8 g to I 3
o @ & T £& 8 8
< % £ 3x4 or 53 s g Z»
5 46 5 4 to 10 | Hord. compact 2%6 [3 - = =j- =] 2x6 | 4x4 %6 6x6_| 6x8 4 6 z o Ve Tc
> % > S8 96 £z 8 =4
Likely to crack 3 axe | 4 2x6 | 4x4 | ax6 | 6x6 | exs | 4 [3 —_—
ticse . X
Soft. sondy or fillsd Seeting| 4X6 . 4x4_| 4x6 6X6 | 6x8 | 8x8 4 [ S| &/ N \l'll' €L
1 EIRYARYZAS .
b Original Ground
x Hydrostotic pressure 6x8 4 4xa_| ax6 | 6x6 | 6x8 | 8x8 | 4 [3 [
] >
10 to 15 | Hard 4X6 4 4%4_| 4x8 6X6 | 6x8 ) 8x8 4 6 NOTE: Clays, Silts, Looms or Nan-
Soils Require Sharing
Likely +o crock 4X6. 4 4X4 4X6 6X6 6x8_| 8xs 4 6 o and Bracing. The Presence of
px Groundwater Requires Spacial
Soft, sandy or filled X6 4 4x6_| 6X6 | 6x3 | 6X8 | 8x10 | 4 [ Treatment.
*
Hydrostatio pressure 10 | 4 4x6 | 6X6 | 6x8 | 8x8 |@8x10 | 4 [ T F SE
% 043.0° 15 t0 20 | All kinds or conditions ax12 | 4 [4x12 [ exs | sxa | mx10 |1ox10| 4 [ APPROXIMATE ANGLE OF REPO
DeRrs 0 DR AE B Over 20 | Al kinds or conditions 6x8 | 4 |axi2 | axs | ex10 |1oxtofrox1z | 4 6 FOR SLOPING OF SIDES OF
We2t43.07 FOR OVAL R.C.P. Trench jacks may be used in 1ieu of. or In combination with oross braces. EXCAVATIONS
Shoring is mot required in solld rock. hard shate or hard slag.
Wnere desirecble. stesl sheet piling and brocing of equal strength may be substituted for wood.
GENERAL NOTES
1 Trenches more than 4 feet deep shall be shored,
laid back to ot least the angle of repose for
uisu’n? field conditions, or some other means
of protection shall be provided.
2. If hozardous field conditions indicate ground
mavement may be expected, trenches less than
L Limits of Structure Excavation , 4 feot deep sholl olso be protected as indicated

In note 1.

3. For the purpose of payment, structure excavation
ond backfill quantities are based on these standard
drawings ond no additional payment wil be made
for shoring.

If shoring is used, payment will be made for structure
excavation and bocklill bosed on these standard
drawings ond no additional payment wili be made for

P
Vories ?\/

H] P shoring.
5 ”, .
> ‘64, ) ¥F 5. Minimum requirements for shoring are as shown in
= the toble on Sheet R-1.11.4.
24000 RNKEY
%% ot % odelete 6. The quontity of structure excavation and backfill

NS 4 5" ""W measured for payment shall be the number of cubic
T ¢ t:

s * yords calculated ‘minus any dupkcation of limits
[ 43039 X I which overlap.
3 3 S e
4.0 - 3 %0 B 7. Granular backfill to be placed for ¢ depth of 6" above
bl & S\ A% the top of the pipe for the width of the trench.
R S

8. Tha tmits of structura excaveotion and backfill shown
herein sholl be used for the method of mecsurement
and payment only. There shall be no additional compen-

sation for ony odditional excavation or backfillrequired
for excavetions to meet OSHA regulations.

STATE OF NEVADA
LEGEND DEPARTMENT OF TRANSPORTATION

g me, DO  streturs excovaton STRUCTURE EXCAVATION
AND BACKFILL

OR R.C.P.
W21+3,0° FOR OVAL R.C.P.
(NETHOD OF MEASUREMENT)

Gronular Backfil

OUTSIDE DIAMETER IS GREATER THAN 6 FEET R - 115 (206,207)
ADOPTED;O,72 REVIS‘Ig;JQ‘

Roadway

I

|~ CHEF ROAD DESIGM ENGR.




RBT st s
18° D + 2+ —~RCP 18° D +2¢ + 30"~ RCP
WX
4% Min. D 0~ Mine S0 D + 2t~ RCP ) ) D + 2t~ RCP
« 2
1 o
] i é
£ ]
% s
) €
v -
b
=3
v
; — \VAVSY A VAVAVA VAW,
o LA . SRR 00,9208 KRR
a K B e o ’." O ".""."
3 | e e \ JRSRILGIELER
it S 0% 0%90 99090999 %%
\ w Granular Backfill
c
Class A or AA Concrete Gronular Backfill Y CLASS C BEDDING
CLASS A BEDDING CLASS B BEDDING o
PAYMENT FOR EXCAVATED AREA BELOW THE BOTTOM OF BEDDING SHALL BE CAREFULLY SHAPED TO FIT GENERAL NOTES
THE PIPE GRADE TO BE INCLUDED IN THE UNIT BID PIPE PRIOR TG INSTALLATION.  NO DIRECT
PRICE PER CUBIC YARD OF CONCRETE. BATEENT POR SHAPTNG THE ‘TRENCH.
1. MINUMUM DEPTHS AS SPECIFIED IN
CULVERT INSTALLATION WITH UN-
égérfagrs ﬁéyﬂggA&éON &o$ ? E§T
BEDDING FOR CONCRETE CULVERT RBEVALnolNTHREEESE CONDITION
e 2. EXCAYATION FOR MILTIPLE PIPE OR
s%ePer 1§ v&ﬁl gHAL § oﬁ
D A
S~CMAP
D~CMP
ALLOWABLE FILL HEIGHT FOR REINFORCED CONCRETE PIPE 24” TO 84°
1/6 of 0.D. of Pips Pipe
< Closs | CLASST | CLASSTI CLASSIY | CLASS ¥
Bedding
Class | A B C | A B C A B C A B8 C
Pipe
PO S o, Averose e
_Over Pipe 24” |-- — —-[22 14 11 30 18 15|46 29 23
in. - 52750 Bax. ) 30" |-— —- --122 14 11 32 20 16|47 30 23
36% |-- — —=|22 14 11 32 20 16|47 31 24
a0 |17 11 08|22 1413 32 21 16| 4n 31 24 STATE OF_ NEVADA
" i 1
\ Gronular Backfili 54 |17 11 10|22 14 12 32 21 17(49 31 24 DEPARTVENT OF TRANSEORTATION
Granular Backfili 60" |17 11 10(22 14 12 33 21 17 :g I;i §5 CULVERT BEDDING &
66” |17 12 11|22 14 13 33 22 17 125
CLASS B BEDDING CLASS C BEDDING 72* 17 12 11|22 15 13 33 22 17]49 32 25
BEDDING SHALL BE CAREFULLY SHAPED TO FIT PIPE PRIOR TG 84% |17 12 11|22 15 14 33 22 17|50 32 25 ALLOWABLE FILL HEIGHT
INSTALLATION. NO DIRECT PAYMENT FOR SHAPING THE TRENCH.
FOR R.C.P.
BEDDING FOR C.M.P. OR C.M.A.P. && R-1.1.6 (603, 604)
—— s REVISION|
. T 17 A




2 2/3"x1/2" ROUND_CORRUGATED ALUMINUM P1PE xR A Dok e ARCH
PIPE MINIMUM PLATE THICKNESS PIPE £T3 CORNER MIN MAX. COVER FOR
DIAMETER COVER DIMENSIONS| MIN. | gantis| trickNEss | CORNER PRESSURES EQUIVALENT GAGE NUMBERS
| SPAN-RISE | COVER 2 TONS PER SQ. FT oA
TNCHES TRCHES INCHES | INCHES | INCHES | INCHES FEET NONBER R i
18 12 18x11 18 4 0.060 5 6 0004 B 0. 060
24 12 22x13 18 4 0.060 4 14 0.07 0.0747 [0.075
30 12 25x16 18 4 0.060 2 12 0.10 0.1046 [0.105
36 12 29x18 18 45 | 0.060 0 10 0.13 0.1345 [0.135
42 12 36x22 18 5 0.060 8 0.18 0.1644 [0.164
48 18 43x27 18 57lp | 0.075 i 0.18 0.1838
54 18 50x31 18 0.105 g.21 0.2145
60 18 58x36 18 0.135 3 0.24 0.2451
€6 24 65x40 18 0.135 1 0.280 | 0.2758
T 24 T2x44 18 0.184
* VETED OR HELICAL FABRICATION
o TOPESEOR0BC b EoE BASRISHNEN crane
T SHOULDER LINE FOR 2 TONS PER SQ. FT.
MAXIMUM HEIGHT COVER FOR STRUCTURAL ALUMINUM PLATE PIPE
9% x 2';"Corrugotion
Diam. | Min. Min. Metal Thickness ———(1nches)
3% 1% ROUND CORRUGATED ALUMINUM PIPE Inches | Cover Ga. [.100].125 [.150 [.175 |.200 | .225 [ .250 | .275 | .300
PIPE MINIMUM PLATE THICKNESS 60 1.0° | .100 | 26 | 35 | 44 | 53 | 60 | 66 | 712 | 79 | 86
1060 | .075 138 164 66 1.0°}.100 | 24 | 32 | 40 | 48 | 55 | 60 | 66 | 72 | 79
DIAMETER COVER
A 72 1.0°|.100 | 22 | 29 | 37 | 44 | s0 | 63 | 64 | 67 [ 69
[ INCHES TNCAES | MAX FILU HEIGHTS ABOVE TOP OF PIPE [N FEET 78 1.0 2100 | 20 | 27 | 34 | a1 26 | 51 55 | 61 67
Y ] 33 53¢ ° 84 | 1.5°[.100 | 19 | 25 | 32 | 38 | 43| a7 | 51 | 57| 9
42 1 24 24 40 2 90 1.5 [.100 { 18 | 23 [ 30 | 35 | 40 | 44 | 48 | 53 | 58
43 1 21 35 48 50 96 1.5° | .100 17 22 28 33 38 41 45 50 53
) 3 18 'i‘ 3% 15 . 102 | 2.0 |.100 | 16| 21 | 26 | 31| 35 | 39| 42| 47| 81
€6 24 25 38 44 108 2.0" | .100 | 15 19 | 25 | 29 [ 33 | 37 | 40 | 44 | 48
1z 24 z 3 4 14 | 2.0° f.100 | 14 | 18 | 23 | 28 | 32 | 35 | 38 | 42| 486
84 24 20 30 39 120 2.0° | .100 | 13 17 | 22 | 26 [ 30 | 33| 36 | 40 | 43
gg gj }3 52 3§ 126 2.0 [ .100 | 13 17 | 2 25 | 29 | 34 38 | 41
102 30 28 i 132 2.0 [.100 | 12 16 [ 20 | 24 | 27 | 30 ] 33| 36 | 39
108 30 23 30 138 2.0° | .100 | 11 15 | 19 | 23 [ 26 | 29 [ 31 34 | 38
138 39 i 144 | 2.0° | .125 14 | 18 [ 22| 25| 28| 30| 33 36
150 2.0’ | .125 14 18 | 21 24 | 26 | 29 | 32 | 35
156 2.0' | .150 17 | 20 [ 23 | 25 [ 28 | 30 | 33
162 2.0" | .150 16 [ 20 | 22 [ 25 | 27| 29 | 32
168 2.0 | .150 16 [ 19 | 21 24 | 26 | 28 | 3
174 2.0° | .175 18 | 21 23 | 25 | 21| 30
180 3.0 | .175 18 | 20 | 22 | 24 | 26 | 29
MAXIMUM HEIGHT OF COVER FDR ALUMINUM STRUCTURAL PLATE PIPE ARCH 31.8* CORNER RADIUS
6"x 1” ROUND CORRUGATED ALUMINUM PIPE Hoight OF Cover (Feet)
PLATE THICHNESS span Ft. C‘”"' 1.6 | 2.0| 2.5 [ 3.0 | 4 5 6 7 8 9 [ 10| 1 12 13 14 15 | 16 | 17 18 19 | 20| 21 22 | 23 | 24 | 25 | 26
PIPE | MINIMUM over
DIAMETER | COVER 2060 | .075 | .105 | .135 | .164 §-0 1.5’ [.100 | .100 | .00 | .100 [.100 [.100 [.7100 [ .100 | .100| -100[.100] .100 [.125 |.125 |.125 |.150 | .150 | .150 | .150 |.150 | 175 | .200 | -225 | -250 | .275 | .275 | .300
Al 16 | 14 [ 12 10 7-0 1.5 |.100 |[.100 | .100 | .100 [.100 [.100 [.100 { .100 | .100] .100|.100|.100 |.125 | .125 | .150 |.150 | .150 | .150 {.175 [.175 | .200 | .225 | .250 | .250 |.300 | .300 | .300
| INCHES | INCHES | MAX. FILL HEIGHTS ABOVE TOP OF PIPE IN FEET 8-0 2.0’ .125.100 | .100 [.100 [.100 [.100 | .100 | .100] -100.100|.125 | .125 | .125 | .150 |.150 | .150 | .175 |.175 [.200 | .225 | .250 | .275 | .275 |.300 | .300
48 18 21 8 37 44 52 9-0 2.0’ .125 | .100 | .100 [.100 [.100 [.100 {.100 | .100] 100 |.100|.125 | .125 | .150 | .150 |.150 | .175 | .175 | .200 |.225 |.250
54 18 19 25 33 33 46 10-0 2.0° 125 | .100 | .100 [.100 |.100 [.100 | .100 | .100] 100 [.125|.125|.125 |.150 [.150 |.175 | .175 |.200 |.225 {.250 |.275
60 18 19 30 35 42 11-0 2.0 .150 | .125 | .100 [.100 |.100 |-.100 | .100 | .100 | -100 [.125 | .125 | .150 | .150 | -150 | .175 | .200 | .225 {.250 |.275
66 24 20 27 32 38 12-0 2.0° .175 | .150 | .125 |.100 [.100 {.100 | .100 [ .100 | -100 |.125 | .125 [ .150 | .175 | .200 }.225 | .250
12 24 25 29 35 13-0 2.0° 21751 150 [ .125 [.125 [.125 |.125 |.125 | .125| -125].150|.150 | .175 | .200 [.225 |.250
78 24 23 21 32 14-0 2.0’ 2175 | (150 | .125 |.125 [.125 1.125 | .125 [ .125| .150 |.175|.175 | .200 | .225 | .250
84 24 25 30 15-0 2.0° -175 | .150 [ .150 [.150 {.150 |.150 |.150 | .150 | 150 [.175|.200 | .225 {.250
80 24 23 28 16-0 3.0° 175 |.175 1.175 {.175 [ 175 | .175 | 175 |.200 | .225 | .250
96 24 26 17-0 3.0° <175 [175 1.175 {.175 1 .175 | .175 | -200 |.225 | .250 | .250
102 24 24 18-0 3.0° 200 |.200 |.200 [.200 |.200 | .200{ -225 |.250
19-0 3.0 .250 |.250 |.250 |.250 |.250 | .250] .250|.275
20-0 3.0 .275 |.275 |.275 | .275 | .275 | .275| .275|.300
Note:  TO DETERMINE PROPER METAL THICKNESS SELECT THE SPAN IN LEFT HAND COLUMN THAT IS NEXT LARGER TO sxzs STRUCTURE
REQUIRED EXAMPLE—-1F YOU NEED A 10°-8% SPAN x 7°-5" RISE STRUCTURE. USE THE LINE FOR SPAN 11
STATE OF _ NEVADA
DEPARTMENT OF TRANSPORTATION

TE:
CONTACT HYDRAULICS ENGINEER FOR MATERIALS
OR SiZES NOT LISTED.

ALLOWABLE FILL HEIGHTS
FOR ALUMINUM CULVERTS

kﬁ R-1.3.1(601.605)
. 10N
|4 DOPTED 2/19/15-
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MAXIMUM HE IGHT OF COVER
FOR STRUCTURAL STEEL PLATE PIPE ARCH WITH 31~
6" X 2" CORRUGATIONS

CORNER RAD!IS

% ROUND CORRUGATED STEEL PIPE » CORRUGATED STEEL PIPE ARCH N, ALLOWABLE FILL HEIGHTS IN FEET
el et M ATION 2 TONS/50.FT. BEARING PRESSURE |A3 TONS/S0. FT. BEARING PRESSURE
22 :,::TEC 0::?5:,:;:: S,N TNCHES BREST g 37 x | CORRuchTIoNS SPAN | RISE fﬁ:ﬁ:s 12 GAGE|10 GAGE | 8 GAGE| 7 GAGE | 12 GAGE [10 GAGE | 8 GAGE |7 GAGE
PIPE o MIN. oo T oo . ot P onetE  Temain. [courv.]_ wp. c3§rﬁz§og§éssur EET B 0.109 | 0.138 | 0.168 | 0.188 | 0.103 | 0.138 | 0.168 | 0.188
DIAMETER | COVER [RTE T RIE TRIE [ RLELRLE QIMENSIONS | 'COVER | DIA. | THICKNESS |CORNER PRESSURE |8 :2':; 97=a" |36 }: :;
INCHES | INCHES | MAX. FILL HTS. ABOVE mp OF PIPE N FEET INCHES | INCHES | INCHES| INCHES 2 TONS [##% 3 _TONS 2o 38
2 72| 63 H] 15'-4* l10"-4" | 36 10 16
60 x 46 12 54 0.064 12 18 w0 9 N
15 12 |s0 66 - 66 x 51 12 60 0.064 12 18 167-3" 110°-107) 36 &
18 12 |42 55 84 73 x 55 12 66 0.084 12 18 72T |1r-at |36 9 5
24 2 |32 42 81 75 81 x 59 12 12 0.064 12 18 18°-1" [117-107 36 8 14
30 12 25 33 49 60 14 87 x 63 12 78 0.064 16 22 19°-3" [12°-4% | 36 8 13
36 . 12 21 28 4T 50 62 95 x 67 18 84 0.079 15 21 19°-11"12'-10%| 36 7 13
42 12 a 44 48 (72| 48 | 76 | 50| 80 103 x 71 18 20 0.079 14 20 20°-7" [13°=2*| 36 7 12
48 12 35 38 45 (63 | 46 | 67 | 47 |70 112 x 15 18 96 0.109 13 18
54 12 347 43 |56 | 44 |59 [ 45 | 63 17 x 79 24 02 | 0.108 12 17 A MAY BE USED ONLY WHEN SUPPORTED BY FOUNDATION STUDY
60 12 42|50 | 43 {53 | 44 [56 128 x 83 24 108 | 0.109 1 16
§'5 ‘g 41 | 46 | 42 149 | 43 } 51 137 x 87 24 114 0.109 10 15 MAX [MUM HEIGHT OF COVER
2 ! 41 [ 45 | 4z a1 142 x 91 24 120 | 0.138 9 14 FOR STRUCTURAL STEEL PLATE PIPE ARCH WITH 18" CORNER RADIIS
8 12 43 | 36 |44
4 2 o |3 |4z 6" X 2" CORRUGATIONS
R ROUND INSTALLATION i ALLOWABLE FILL HEIGHTS IN FEET
E VERTICAL ELONGATION MAXIMUM HEIGHT OF COVER - [2 TONS7/SQ.FT. BEARING PRESSURE |A3 TONS/SQ. FT. BEARING PRESSURE
RISE |Cover [ZTONS/S0.FI. BEARING PRESSURE A TONS-
(SEE STANDARD SPECIFICATION SEC. 604.03.02) sk FOR STRUCTURAL STEEL PLATE PIPE (5% ELONGATION) SPAN | RISE | [1Z GAGE[10 GAGE 7 GAGE [ 12 GAGE[10 GAGE [ 8 GAGE [7 G
6* X 2" CORRUGATIONS 0.108 | 0.138 | 0. 155 0.188 | 0.109 | 0.138 | 0.168 | 0.188
Bl-1 471"
AT aARUGA T 10hiS DIAMETER| MIN. ALLOWABLE FILL HEIGHTS IN FEET breliHA=ly
g N COVER [12 GAGE|1D GAGE | 8 GAGE | 7 GAGE |5 GAGE | 3 GAGE | 1 GAGE FORTE e BT 16
FILL HEIGHTS FOR 571" CORRUCATION ARE 87% OF THOSE SHOWN. IncHES | INCHES| 0.109 | 0.138 | 0.168 | 0.188 | 0.218 | 0.243 | 0.280 BT-10%| 8=1%] 10 16
PIPE o MIN. o 80_ 12 a2 62 80 93 arze” | a’=77] _a 15
DIAMETER | COVER 66_ 12 39 57 73 85 Tar-1i 7727 e 13
2. 12 35 52 67 78 94 12:-10%|-8.=4% i 1
INCHES | INCHES 8. 12 33 48 62 72 87 1a7-17"C7ze"] Tz 1
54 2 B4 18 30 45 57 67 80 95 167247 | 973"~ 10
60 12 a0 18 28 42 54 62 75 88 9% 16:=2% |102=17 8
86 12 a6 18 21 39 50 58 70 83 30
72 12 102 24 25 37 a7 55 66 78 85
_18 12 108 24 24 35 45 51 63 74 80 A MAY BE USED ONLY WHEN SUPPORTED BY FDUNDATION STUDY
[YH 18 114 24 22 33 42 49 59 70 6
20_ 18 120 24 21 31 40 a7 56 66 72
26 18 126 24 20 30 38 45 54 63 69 HELICAL RIB LOCK SEAM PIPE
102 24 132 24 19 28 37 43 51 60 66 Altowable F1it Heights, (Feaf)’q X1 Ribs
108 24 138 24 18 21 35 41 43 58 63 1% to 3" Piteh
114 24 144 24 18 26 34 39 47 55 60 EOUTVALENT GAGE NUMBERS E
120 24 150 24 17 25 32 38 45 53 58 GAGE THICKNESS TN INCH DIAMETER 16 GAGE |14 GAGE 12 GAGE
126 24 156 24 16 24 3 36 44 51 56 NUMBER STEEL AL. INCHE
132 24 162 24 16 23 30 35 42 a3 54 ZN. _COAT | UNCOATED 24 [ 4 50
38 b 168 24 15 22 29 34 40 a7 52 18 0.084 0.0598 |0-060 30 37 51 7
144 24 124 24 15 22 28 32 39 16 50 14 0.078 0.0747  10.075 36 31 43 60
180 36 14 21 27 31 8 44 48 12 FRtH 0.1046  10.105 42 26 37 51
188 38 14 20 26 30 36 43 a1 10 -138 0.1345  10.135 48 23 32 45
192 36 20 25 29 35 42 45 8 0.168 0.1644  10.164 54 21 29 a0
198 36 19 25 29 34 40 44 7 0.188 0.1838 60 19 26 36
% CORRUGATED STEEL PIPE ARCH g g-glg gglgf 66 23 33
ot . - 72 21 30
2 2/3"xs3" CORRUGATIONS ; o280 o 97e8 2 30
PIPE . : MIN. MAX. COVER N FEET 84 26
piMensions | TN | ESTAY |1 Ve ss | Cornier PRESSURE 'S FOR 30 24
SPAN-RISE IN_TONS PER SO.FT. NOTE: BASED ON H-20 LOADING: MINIMOM
INCHES | INCHES | INCHES| INCHES |2 TONS [%%% 3 TONS FILL HEIGHTS 1S ONE~QUARTER (174)
a1z |z | 1S 0,064 ] 13 19 FTRTY. sﬂ;‘m () FINCHES TN
21 x 15 12 18 0.064 12 18 DTAMETER AND ORE_ (10 FooT FOR
24 x 18 12 21 0.064 10 16 Ve TER" DT ARE TERS
28 x 20 12 24 0.064 10 15
35 x 24 12 30 0.064 9 14
42 x 29 12 36 0.064 3 12 TE: e vADA
43 x 33 12 42 0.079 8 12 CONTACT HYDRAUL LLS ENGINEER FOR MATERIAGS DEPARTMENT OF TRANSPORTATION
57 x 38 12 48 0.109 8 12
64 x 43 12 54 0.109 8 12
ST 12 ol | ae s 12 * RIVETED OR HELICAL FABRICATION ALLOWABLE FILL HEIGHTS
wx TOP OF PIPE TO TOP OF FINISHED GRADE AT SHOULDER LINE FOR 2 TONS PER SQ. FT.
77 x 52 12 66 0.168 8 12 swx  SHALL BE USED ONLY AFTER FOUNDATION [NVESTIGATION FOR STEEL CULVERTS
83 x 57 12 72 0.168 9 13 waxe FOR FIELD STRUTTING C.M.P. DETAIL SEE STANDARD SHEET R-2.1.1

R-1.3.1.2 1600, 604, 605)
M|

DOPTED: 7/73
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LENGTH VARIES

LENGTH OF ¥ DITCHES
MEASURED FROM THIS POINT.
FLAT BOTTOM DITCH OUTSIDE a
WiDTH OF R.C.P.. S OF C.M.A.P.,

0 OF C.M.P.s W OF END SECTIONS. .—2itr— l

G ROADWAY

25’ SUB TANGENT
. g
N V?/;,{r ,\/;/
NS s
K X7\ viom siom
ON LAYOUTS

S
o

X
R

15" MIn,

NOTE: LOCATION OF DITCHES IS APPROXIMATE ONLY.
—-—-—-—ALL V DITCHES SHALL BE CONSTRUCTED TO
FOLLOW THE NATURAL SHAPE OF THE TERRAIN

AS STAKED BY THE ENGINEER.

Sfrucﬂre—\
PLAN
DRAINAGE DITCHES

TRALT

2" BITUMINDUS PAVEMENT

SECTION
BITUMINOUS TURNOUT DITCH

{PLANTM]IX OR ROADMIX WITH SEAL COAT)

ot ® e
108

KA

o
win. %
-
i Flaryey
A R R R

# NOT TO EXCEED SHOULDER ELEVATION.
DIKE DETAIL

IMLET AND OUTLET DIKES WITHIN 30° OF ROADWAY

o - SEE HYDRAUL IC ENGINEER FOR He W & NEED
TO RIP RAP FACE OF DIKE.

el = WIDTH OF DITCK AS IND|
PLANS OR AS DIRECTEI

FLAT BOTTOM DITCH AND DIKE

CATED DN THE
Y THE ENGINEER.

h= DEPTH AS ORDERED BY THE ENGINEER.
H= HEIGHT AS DRDERED BY THE ENGINEER.

SECTION
V TYPE DITCH

TO BE USED FOR SURFACE DITCHES AN WHERE DRDERED BY THE ENGINEER.

(16" MIK.)
(2’6" NIN.)

SHOULDER, AND WEDIAN DIXES. LOCATION AS INDICATED
OH THE PLANS.
40" NN,
VARIES (SEE TYPICAL SECTION SHEET)
— . 20 .
3.0° NORMAL E.0.P.
‘K\\ \% 7 WIN. EXCAVATION 4
N 3 v datdds 1 F
I B I 0 | 7 RomoED CORNERS cPTIONAL
EXCAYATION T0 BE ORIFTED ot L ~n
T0 CORSTRUCT DIKE Wy . A o l NN
w . \ e \\‘\ AR J.’
T NONUNUNONUNN NN S NN 2o
CUT SECTION o uin, B ST ADIACENT T A \\ NN \\i\\ NN 7,

¢

Z
ey

SHOULDER DIKE LOCATION

\—— SHOULDER DIKE LOCATION
WITHOUT GUARDRAIL. %

WHEN USED WITH GUARDRAIL
OFFSET 2.0 FROM NORMAL
EDGE OF PAVEMENT.

SECTION
BITUMINOUS SHOULDER DIKE

(PLANTMIX OR ROADMIX WITH SEAL CDAT)

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

| e

SUBGRADE

@ INLET AND DUTLET DITCHES TO BE ON SAME GRADE AS CULVERT FOR A DISTANCE OF 25° MINIMUM.

(SEE INLET. QUTLET AND MEDIAN DITCH DETAILS FOR DESIGN OF DITCHES.)

CULVERT INSTALLATION

{PREFERRED}

2

MOTE: DIMENSIONS RELATION TO EXCAVATION
(DITCHES) OR EMBANKMENT (DIKES) SHALL

BE DESIGNATED AS W (WIDTH).X H [HEIGHT
OR DEPTH)«X L (LENGTH).
(33

INLET,

¥ = WIOTH OF DITCH AS INDICATED ON THE PLANS OR AS DIRECTED BY THE ENGINEER.

OUTLET AND MEDIAN DITCH DETAILS

DEPARTMENT OF TRANSPORTATION
DRAINAGE DITCHES
AND DIKES
R-1.4.1-(2031

-’M&&mzm e | I




Zl-y

r DIAMETER OR SPAN —‘

)0 db

Wl

UL
i
LR

DIAMETER MINTMUM SPACE HETIEEN PIPES

12" to 24"

30" 10 66°| ONE HALF DIMETER OF PIPE

72" to 84" 3'-0"

d
*
SPAN MIN. SPACE BETWEEN PIPE ARCHES]

17" to 35" 1°-0"
427 to 83°| One Third Span of Pipe Arch

WITH E

# WHEN HEADWALLS ARE USED OR ANTICIPATED
FOR FUTURE USE. SPACE AS PER HEADWALLS
STANDARD.

MULTIPLE INSTALLATIONS
WITHOUT HEADWALLS

(@ INTERSECTIM
CONTROLS TH

e

Plpe Culvert

SINGLE CULVERT
WITH END SECTIONS

1/-0"]

MULTIPLE INSTALLATIONS

[
0 5'* e N
(52 /
/—‘i_ Roadway —\

Pipe Culvert

SINGLE CULVERT
WITH HEADWALLS

NOTE:

ND SECTIONS

G POINT OF FILLSLOPE AND TOP OF PIPE
E LENGTH OF PIPE TO BE INSTALLED.

8%y

@ > N
shice. Line —

MULTIPLE CULVERT
WITH END SECTIONS

WHEN Y DISTANCE EXCEEDS 5°-0"., STRUCTURE EXCAVATION AND
BACKFILL QUANTITIES SHALL BE CALCULATED FOR EACH CULVERT.

TABLE OF SEPARATION FOR
MULTIPLE INSTALLATIONS
CMP CMAP RCP
DIA. X Y SPAN X Y DIA. X Y
217157 5'—2" |3'=5" | 18" | 4'-4" | 2’6"
2a7%18" 8'—10"137 =107 | 247 | 5'-57| 3" —g"
58%20" &'-6" |a'=2" | 307 | 6'=6" | 3" 6"
247 | 68" | 4'-8"| 357x24”| 7'-8" |a'=a" | 367 | 7' -7"| 3" 0"
50“ | 8'=0"| 5'-6” | 42"x29"| 9'-3" |5°-9” | 42" | 8’2" | 4’0"
367 | 9'=a"| 67-4" | 49"x33"[10'=3" |6'—2" | 48" | 8’9" | 4" 0"
127 |107-8"1 7727 | 5738"|11'-6" |6'=9” | 54" | 8’7" | 3"-4"
48" |117-67| 7/ -6" | ea"xa3”|12 =" |1'=2"
547 |12'-67| 870" | 71°x477|13' 6" |7'-7"
60" 115 6| 8 =6 | 77"x527|12' 6" |8'=1"
667 140" | 8'—e” | 83'x57"115' 6" |8'-1"
720 har g | g —g"
78" 115’ -0" -
84’ 15'—6"| 86"

STRUTS SHALL BE LEFT {N PLACE UNTIL FILL HAS BEEN COMPLETED AND COMPACTED. UNLESS OTHERWISE DIRECTED BY THE ENGINEER.

[»— Compression Caps.

Struts .

Digmeter + 5%

7

St
END VIE¥ £ 1ELD STRUTTING CMP

STRUTS, CAPS AND SILLS TD BE THE SAME

/Exln. Headwol |

37 Min. Class A or Ak Concrate

~4"x4" No. 4 Wire 8" Wide Wrapped
Around Perimeter of Dowels.

| 9-No.4 Bars @ 12 + Rodially
Epoxy Grouted 3° Into Exist.
Heodwal I. SI

Exist. Foofinq—/
SECTION A-A

Closs A

- LIMITS OF REMOVAL

Heodwal |

(EXISTING)

]
%
Embankment /W

Extension

Slopes of Widened

Exist. Pipe—{

uli

or AA Concrete. ond Coupl ing
(MODIFIED) (MODIF[ED)
PIPE CULVERT EXTENSION PIPE CULVERT EXTENSION
TYPE 2 TYPE 1

(FOR ADDITIONAL INFORMATION SEE R-1.1.2)

NOTE: FOR STRUT. CAP. SILL SIZE AND SPACING USE MANUFACTURERS RECOMMENDATIONS.
DIMENSION. FOR MAXIMUM FILL HEIGHTS, SEE STANDARD SHEET R-1.3.1.2 UNDER COLUMNS DESIGNATED “E”.
Yitrified Clay or Corrugated
Concrete Pipe Matal Pipe
= g
9" Min.3" Min, Mosh reinforcement 16° wide with No.14 wire at 4“x4”
Class A or Ak Concrete spacing wrapped around previousty grouted joint.
<5 a0
TATE OF NEVADA
Corrugated vitritied Clay or DEPARTHENT OF TRANSPORTAT ION
Metal Pipe Concrate Pipe CUL VE R T

3 Min.

CONCRETE COLLAR

CMP TO RCP OR VITRIFIED CLAY PIPE EXTENSIONS

“ V / R-2.1.1 (601 THRU 606)
[ o er—RoAY 0¥ T TReRy | A00PTEO: 8769 -
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iR
GENERAL NOTES

. DRAIN PIPE SEAMS MAY BE CONTINUOUS WELICAL LOCK
SEAM OR HELICAL WELD SEAM.
. DRAIN SECTIONS SHALL BE ASSEMBLED WITH THE
COUPLING DAND SHDW.
3. THE CROSS BAR SPACER SHALL BE WELOED T3 THE
BEARING BARS IN SUCH A WANNER AS TO DEVELOP A
MINIMUM TENSILE STRENGTH OF 12,000 LBS. NDRMAL
TO THE LONGITUDINAL AXIS OF THE BEARING DAAS.
Top OFf Pavement 4 rug waxiim VARIANCE FROM A STRAIGHT LINE BETWEEN
o THE EXTREME TOP CORMERS OF TKE BEARING BARS SHALL
{oHed ¢\ BE:" IN 20 FEET.
in . FOR CONTINUOUS RUNS OF S.C.M.P. IN EXCESS OF 200 FEET.
/ CLEANOUT DI DR STANDARD FLUSHING IMCETS SHALL
.BE INSTALLED AS SHOWN OM THE PLANS.
S;gg',ﬁ’]'z:; Plug SPOT WELD SHALL DEVELOP MINIMUK REQUIRED STRENGTH

houider Dike
vari o
Slotted Drain — o arr o ®
.oﬂ
o Med?

—

EMBANKMENT PROTECTOR & SLOTTED DRAIN

OF STRAP.
+ DIMENSIONS SHOWN ARE MINIMNIS.
CONTRACTOR TO PROVIDE AN AOEQUATE METHOO OF
KEEPING THE A.C. OUT OF PIPE DURING PAVING
OPERATIONS.

™

Cross Bar Spacers
at 6" Ctrs. Typ. |1
- —8 20—

L T “TI
ivwa|seassuliYNAIINNNINNRIIN

Beoring Bars

£ 2" x5 x3/16"

Slotted Draln

Coupling Bands

3" Dia. Corriage Bolt

PLAN VIEW.
20'-0* 1 20" -0%

— 1 1ot 45° ANGLE SLOTTED DRAIN & CONCRETE BARRIER RAIL
r (CAN BE USED WITH SHOULDER DIKE) SLOTTED DRAIN. CONCRETE BARRIER RAIL & DROP INLET

DI
A 3" Max.%‘!l——

'
g c1.
(]
3" Dia b .
Carriogs Bolt *
e S]g”:k‘l:’fi{/ﬁ”
. ot Angle
Band Sheet,t=0.064 (See Detall “F*)

~—Coup| ing Band

>

==

4
SLOTTED DRAIN DETAIL "Cross Bar Sp%cur Bearing Bar L4
{See Note 3) Pavement Surface SECTION D-D
E 130 .
] /S)(OLIG web Spacer
Bearing Bar —0"-t/16" Moximum Weld Length Bear ing Bar " Thick
117" Weld Size-3/16“ MIn. *n 6" Thick
l—1"4't Ky at each Cross Bar. 2 -
nr........_'_ | —E\'
X“l—l 2 Nomina!
e 1 6" Ctrs. G
FLOW

L for 2l =
Grate _

Y
3"for 6"Grate

Concrete Barrler Rail

SECTION B-B
S— SECTION G-G
;,“-__”_. /’ o ! STANDARD GRATE DETAIL
- L e Ll e

[/
— Fillet Weld At Eoch Side

0f Grate At Every Other

Corrugotion On the Tangent. STATE OF NEVADA
DEPARTMENT OF TRANSPORTATION

SLOTTED C.M.P. DRAIN
DETAILS

‘\N 3o
=
A :

Base
SiCttecitng | o] L—-l" \Class A or AA Concrete T
0.D. Pipe + 6" DETAIL “F

25"
0.0. of Pipe
T4

[

* Attach to Coupling Band with

SECTION E-E
* » See Plan Structure List BEDDING DETAIL Tack or Fillet Welds or Rivets. R-2.1.3 1604)
- AL TERNATE ADOPTED: REVISION
CHIEF ROAD DESIGH/ENGR. €/12 I er
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SHOULDER L INE

FINISHED ROADWAY

NORMAL ROADWAY SLOPE

NORMAL ROADWAY SLOPE

N~ Ty rA

N CULVERT

CULVERT

.

BREAK SLOPE ONLY WHEN NORMAL
ROADWAY SLOPE 1S FLATTER THAN 2:1

WITHOUT HEADWALL
(R)— LENGTH OF CULVERT SHALL BE INCREASED AS FOLLOWS:
CONSIDER EACH SIDE SEPARATELY. MEASURE PIPE FROM

ROADBED CENTERLINE TO THE INTERSECTION OF PIPE FLOW
LINE AND FILLSLOPE. TO THIS DIMENSION ADD 2.0° WHEN
TO 10.0" ADD AN ADDITIONAL
0.5’ FOR EACH SUCCEEDING 5.0 OF COVER OR PORTION THEREOF.

COVER AT SHOULDER IS 1.0’

NORMAL ROADWAY SLOPE

PRECAST CONCRETE END SECTION

©—LENGTH OF CULVERT SHALL BE INCREASED AS FOLLOWS:
CONSIDER EACH SIDE SEPARATELY. WMEASURE PIPE FROM

-

| Sy |

WITH CONCRETE HEADWALL
—LENGTH OF CULVERTS SHALL BE INCREASED AS FOLLOWS:
CONSIDER EACH SIDE SEPARATELY. MEASURE PIPE FROM ROADWAY
CENTERLINE TO THE INTERSECTION OF THE TOP OF PIPE AND
FILLSLOPE PLUS HEADWALL THICKNESS. TO THIS DIMENSION ADD
1.0° WHEN COVER AT SHOULDER IS 5.0 TO 10.0°. ADD AN
ADDITIONAL 0.5’ FOR EACH SUCCEEDING 5.0° OF COVER OR
PORTION THEREDF.

NORMAL ROADWAY SLOPE

*¥INV. EL.

METAL END SECTION

ROADWAY CENTERLINE TO THE [NTERSECTION OF THE

TOP OF PIPE AND FILLSLOPE. TO THIS DIMENSION ADD 1.0' WHEN COVER AT SHOULDER IS 1.0° TO 10.0° ADD
AN ADDITIONAL 0.5° FOR EACH SUCCEEDING 5.0 OR PORTION THEREQF.

MINIMUM CULVERT INSTALLATION

/—EDGE OF TRAVEL LANE
ROADSIDE RECOVERY AREA

hV

SHOULDER VARIES NORMAL PLAN SLOPE
\( EXTENDED SAFTEY SLOPE

2 MIN.

T f‘CUNTUURED SLOPE

S

CULVERT

—.
i
i
i

1

METHOD OF CONTOURING OVER CU

% RCP: USE 176", y. WHERE POSSIBLE. IF MINIMUM COVER
IS RESTRICTIVE. COMPENSATE BY UTILIZING
HIGHER CLASS PIPE OR SELECTIVE BEDDING AS
RECOMMENDED BY THE HYORAULICS SECTION.

ALUMINUM CULVERTS: SEE STANDARD SHEET R-1.3.1.

STEEL CULVERTS: SEE STANDARD SHEET R-1.3.1.2.

#% FOR INFORMATIONAL PURPOSES ONLY

(- CONTOUR THIS AREA TO PROVIDE THE MINIMUM
AMOUNT OF OBSTRUCTION EXPOSURE.

CULVERT,
WIDTH

NOTE:

BORROW OR ROADWAY EXC.
SECTION A-A

SAFTEY CULVERT INSTALLATION
(TO PROVIDE OBSTRUCTION CLEARANCE)

@—IF. AFTER EXTENDING THE CULVERT AND/OR WARPING THE FILLSLOPE

FOR SAFTEY AND/OR AESTHETICS. THE EXTENSION DOES NOT FULFILL
THE REQUIREMENTS FOR A CLEAR ROADSIDE RECOVERY AREA. THEN
VEHICULAR TRAFFIC MAY BE PROTECTED BY SOME OTHER MEANS. SUCH

AS GUARDRAIL. BARRIER RAIL OR ANOTHER ACCEPTABLE SAFTEY FEATURE.

@—NDRMAL STRUCTURE EXCAVATION AND BACKFILL LIMITS.

LVERTS

i J)
A 4—| END TREATMENT AS SPECIFIED

STATE OF NEVADA

CULVERT

INSTALLATION

DEPARTMENT OF TRANSPORTATION

0 Y—f

e 801 DL

A
}t: f _b) ] R-2.1.4 (601 THRU 6061

N o | T v
CHIEF ROAD DES 1GKPENGR. |ADOPTED: g/72 | REVISTON
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R,

~—

Tos Plate
SECTION

TYPE 1 OR 2 CONNECTION

Pipe

Dlo.
8ls
13
&=
gy

.
Reinforced Edge

Rivets @ 12" Ctrs.
(Max. Spacing)

ELEVATION

LENGTH OF TOE PLATE TO BE W + 10" MIN. FOR
12" TG 30" DIAMETER PIPE INCLUSIVE AND W +
22" MIN. FOR 36" DIAMETER PIPES AND LARGER.

Connector Section

p,:, :/% . No. 4 Bor Tied to Bolfs—\
T 2.\, X6 Hex.
- Bolt and Nuts

T ),

il i e

LI
V25 TR

ol K riene DETAIL B

SECTION

TYPE 3 CONNECTION

Spon

Connector Section
|

Pipe Pay
Length

s . See Detail B
Bolts or Rivets i 5 =
- SECTION
o

Bolts @ 18" Ctrs.

ELEVATION
ANCHOR BLOCK DETAIL

(See Notes &6 thru )
Reinforced Edge

=

Rivets @ 12" Ctrs.
(Mox. Spacing)
ELEVATION

LENGTH OF TOE PLATE TO BE W + 10° MIN. FOR PIPE

ARCHES WITH RISE OF 13” TO 29" INCLUSIVE AND W+ 18%
MIN. FOR PIPE ARCHES WITH RISE OF 33" AND LARGER.

Length

Strop Bolt
(SEE DETAIL A

Pipe Pay

Flat Strap

Connector Section

Threaded Rod

1.0’ Pipe Pay
Length

Connector

Rod Holder 8olts or Rivets

TYPE 1

FOR 127 CMP THROUGH 24" CWP ONLY

FOR 177 X 13° CMAP THRU 57° X 38" CIIAP

TYPE 2

FOR 30" CMP THROUGH 84° CMP, AN

TYPE 3

FOR 64" X 43" CMAP THROUGH 83" X 57" CWMAP OR
FOR 42" CWP THROUGH 847 CMP [OPTIONAL)

STANDARD CONNECTIONS

TYPE PIPE ARCH DIMENSIONS APPROX. | wCONCRETE
CONNECTION | DIMENSIONS)GAGE 5 SLOPE Cu. YD.
SPAN _RISE 1° TOL. | MAX. | 1% 7OL. 1 1/2” TOL. | 2" TOL.
17 13* |16 7" 9* [ 19" 30" 2 17241
21" 15" | 16 7" 107 [ 23" 36 2172
24 18" | 16 8" 12" | 8" 28" 2 2 1/2:1
TYPE 2 28" 20" {16 9" 147 | &~ 32" 48" 2 1/2:1
35 247 |14 10° 16~ 6" 397 60" 217211
42 29" 14 12" 18 8~ 46 75" 2 1/72:1
49 337 |12 13~ 21 | 9 53" 85" 2 1/72:1
7" 387 |12 18~ 26" 12° 637 90" 2 17231 0.26
64" 43" 112 187 30" | 12* 70* 102* | 2 1/4:1 0.29
TYPE 3 ne 4|12 18 33 | 12° n 1147 | 2 174:1 0.31
T 527 |12 18° 367 | 127 " 126" 2:1 0.34
83 5§77 |12 18" 397 | 12 7" 138" 2:1 0.36
DIMENSIONS
TYPE PIPE | GAGE B H L APPROX.| #CONCRETE
CONNECTION | DIAM. 17 TOL. | MAX. | 1% TOL. [ 1 1/2% TOL.|2" TOL.| SLOPE | cu.vD.
127 [ 16 [ 6" 6 21" 24" |2 1/20
15% | 16 I 8" [ 26" 30° |2 1/2:1
TYPE 1 187 1 18 8 10* (34 31 367 |2 17231
217 | 16 9 12" | &° 36* 2" (21720
24" | 186 107 13| 6" 4 48" |2 1720
TYPE 2 30 4 12" 16" 8 517 60" 2 17241
367 | 14 14" 197 | 9" 60" 12° |2 172
2" |12 18" f22v | 1 69 84" |2 17221
48" | 12 18" |27 | 2° 78" 90° (2 1/4:1| 0.26
TYPE 2 54% | 12 18" | 30% | 12° 84 102* 21 0.29
OR 60" | 12 18" | 337 | 12" 87" 114° |1 3/74:1| 0.31
TYPE 3 66" | 12 187 36" | 12° (104 120° 11 1r2:1] 0.32
2" |12 18% | 39" | 12° 87* 126° (1 1/3:1] 0.34
78" | 12 18 | 2% | 12” (10 132" |1 174317 0.38
84" | 12 18" | 45% | 12" 87" 138" |1 1/6:1] 0.36

GENERAL NOTES

Stondord '"x6"
Galvanized Bolt
THE CULVERT LENGTHS SHOWN ON THE PLANS AND r
STRUCTURE LIST SHALL BE THE PAY LENGTH AS
INDICATED DN THE STANDARD SHEET [NCLUDING
CONNECTOR SECTION LENGTHS WHEN USED.

PIPE ON SKEW SHALL BE MITERED. SUFFICIENT
AODITIONAL 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
DTHERWISE SPEC]FIED ON THE PLANS OR IN THE SPEC]AL
PROVISIONS.

TOE PLATES SHALL BE PUNCHED WITH 7/16" HOLES TD
MATCH HOLES IN LIP OF END SECTION AND BOLTED WITH
378" 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 VILL BE 2"x 2°x 1/4" FOR THE 60° THRU 72"
ROUND. 77"x 52° AND 83"x 57° PIPE ARCH S1ZES AND
24°x 2"2 x!“CFOR 78"x 84°ROUND. THE ANGLES

TO BE ATTACHED BY 3/6 GALVANIZED NUTS AND BOLTS.

ANCHOR BLOCK SHALL BE USED ON INLET END OMLY FOR

48" CMP AND OVER AND FOR 57%x 38" CMAP AND OVER

g:‘l"E?ESmHER"SE SPECIFIED (SEE ANCHOR BLOCK
AILS).

1x.109
Goivanized Strop

DETAIL A

STATE OF NEVAI
DEPARTMENT OF TRANSPDRTATIDN
———

METAL END SECTIONS
12" CMP TO 84" CMP AND
17°X13” CMAP TO 83“X57" CMAP

pa_NA L, R~2.2.1-(604)

CORCRETE SHALL BE CLASS A DR AA.
lTngDPLnE TO BE ELIMINATED WHEN ANCHOR BLDCK IS

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

o i = N
z mﬂ—ﬁozn‘_m_;&mﬁ: ADOPTED: /75 1
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DIAMETER | WEIGHT A B [ 4 L v GENERAL NOTES
18" 670 9" i sl ‘-2 0" 1. CLASS AND TYPE OF CONCRETE SHALL BE AS SPECIFIED FOR
247 1300 1727 %" "6 0" '-0" REINFORCED CONCRETE PIPE.
507 1850 5" < Ta T i =
36 3500 T3 2" o -1 -0 2.  STRUCTURAL DESIGN OF END SECTION SHALL CONFORM TO THAT OF
42 4930 T-9" T-37 1T T2 T2 STANDARD REINFORCED CONCRETE CULVERY PIPE.
167 5700 — T ¥ TV =y
547 1150 T3 T -97 =37 = 3. LENGTH OF PIPE SHOWN ON THE PLANS DOES NOT INCLUDE CONNECTOR
SECTION (LENGTH C3.
# For Reference Only
L
c B
A o T A
»
P iniatettnints S~
PLAN END VIEW
Tongue End for Iniet
Groove End for Qutiet
5
g
&)
SECTION A-A
STATE OF NEVADA
| | DEPARTMENT OF TRANSPORTATION
i I
| |
o = RCP END SECTION
INVINS ,//x\//&\
| Culvert I End Section | 12” RCP TO 54" RCP
CROSS SECTION VIEW I RERETT
” " A / 2 Ly
18" RCP TO 54" RCP s Al e o R




Ll-do

B i_b -

_ R LE i
D Ses Detall "F” [ Bars @ 12"
i Gy u i ST B
| (—~ See Do_?all 8" } _ See Detall "E* \ ! —Ea N g
~1 | support Pipe See Detall “C* k)
J T 5 F Bors @ 12°
I—— 1 J"
L ——={ Vories
8" — 172 "A"49" <
- SECTION D-D
PLAN
See Stesl & “T” Detali
J—A
» B\
{ Bors @ 12" P

w-Bent Bars @ 12"

3 172 " Nominal 1D Golvanized Steel Pipe-6:1 Slope
{See Table “G” fFor Woll Thickness)

DETAIL "B”

GENERAL NOTES:

1. CONCRETE SHALL BE CLASS A DR CLASS AA.

2. REINFORCING STEEL SHALL BE DEFORMED BARS WITH THE
MAXIMUM SPACING OF 12" SET 2” CLEAR OF SURFACE OF
CONCRETE. REINFORCING BARS MAY BE CUT AND BENT

174X 37X 8°PLATE
aiv.

/8" DIA. HOLES

s 7\ / c1 172"

IN FIELD.
3/8"x2"x6" Plate
(Gal. A-36)
3% 3
174" —_L
~
l 2 1/32A I

1.3/74"

& %

4 9/16"
8"

L1 172"

SADDLE R DETAIL ANCHOR B DETAIL

.__£_4

] f——1/2

IIC "

DETAIL

(Plan)

w0 "

c

1 3/4%—=

STEEL B

— 5/8" DI1A.

L3

/IT ”

el

HOLES

DETAIL

C
ELEVATION SECTION E-E
DETAIL “F”
2y ‘: - ?oyz' e 2 /32"
_qg
£r
Teem@® U-BOLT DETAIL

F Bors @ 12“
2-L Bent bars @ 4"

SECTION C-C

12- (Plan)
:" __.I _|_3' G Bars @ 12" F Bors @12 3
— I——s" u-Bent Bors @12'__'
SECTION A-A «
LENGTH OF NEINFORCING BARS 31" Golvanized - ”
F 5 H 1 " v stedl Grote Pipe "n"
DIA. OF PIPE MO.4 BARS NO-4 BARS NO.4 BARS
397 421" 0" 2-3'-3° 3-19°=10° 70 2" -6~ 1 |
3 2 a1
» Saddie R —] Uy Dia."u”
::. 314" Galvonized —| Bolt (Type 2)
T Steol Support PI
517
- 2-anchor £
517 ra
$0° 1-15"-10" 10 2° -4~
"e 1
TABLE “G” DETAIL "E
12* o
DA, OF DIM. 0IM. -
PIPE oy 2] PIPE CLASS . L¢ Golvarized 4
n
30* 22° 0" 13" 40 w o Steel Plate 3"
337 23" 0" 17 -4l =
k] 40 | w-84R
367 24" 6" 176" 40 M-BAR .
” Y gl -
39 26°-6 17 =Tl 40 2" . lCL.
42" 28 -0" 17-9" 40 °
45” 296" 17-10'" 40
L] L-BAR %W Top of Pipe——| I~~~ _ ' Dla. "U* Bolt
a8” 317-0" 20" 40 (CMP or RCP) —\
51” 330" 2y 80 12 LA \_
54" 346" 2137 80 DETAIL “E” H Bors 1 Bars @ 127
57% 36'-0" 27 -4ty 80
60" 38’ -0" 2'-6" 80 SECT I ON B B

STATE OF NEVADA
DEPARTMENT OF TRANSPORTATION

CULVERT END SAFET
GRATE

Y

30“-60" CMP OR RCP

CHIE]

it

jéh & R-2.3 1.1(601)
. e n
foko’ DES 16N ENGRJADOPTED: T | REVISION
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GENERAL NOTES

SINGLE CWP DOUBLE CWP
1. CONCRETE SHALL BE CLASS A OR AA.
o CORR o L 0° SKEW 15° SKEW 30° SKEW 45° SKEW 0° SKEW 15° SKEW 30° SKEW 45° SKEW + REINFORCING STEEL SHALL BE DEFORMED BARS WITH MAXIMUM
SIZE CMAP | AREA CONC | STEEL| CONC | STEEL| CONC | STEEL| CONC | STEEL| CONC | STEEL| CONC | STEEL| CONC | STEEL| CONC | STEEL SPACING OF 18° SET 2 1/2“ CLEAR OF SURFACE OF CONCRETE
Dia. SXR  {s0. FT. Cu.YD. { LB. |cu.vp. [ 1B. [cu.vp.| uB. [cu.yp. | iB. fcu.vd.| LB. |cu.vD. | LB. | CU.YD. | LB. | CU.YD LB. EXCEPT AS NOTED. BAR ENDS SHALL BE KEPT 1 1/2” CLEAR OF
SURFACE OF CONCRETE. REINFORCING BARS MAY BE CUT AND
. N “=6" ] 0.85 0.93 37 s 37 .99 39 .21 46 . 4 . .49 BENT IN FIELD.
- 18°X11°] 1.23 | 43" | 1.09 48 19 50 51 s 52 .51 61 .62 64 .68 65 .85 69 3. FOOTINGS SHOWN ARE OF MINIMUM DEPTH AND SHALL BE EXTENDED
v 22713°{ 1.77_| 5°=0" | 1. .48 . 59 61 .83 10 56 73 .05 5 24 80 IF SOIL IS UNSUITABLE OR LIABLE TO SCOUR.
" 297X187 3.14 76" | 1.95 78 12 83 . 84 86 .53 95 .13 [ 100 84| 103 .08 | 108 4. CULVERT PIPES TO BE SET ON A SKEW SHALL BE MITERED WHEN
307 367X22"] 4.91 "0" | 2.61_|_105 L85 | 111 .90 [ 112 . 115 39 | 126 .65 | 132 79 | 135 1| 142 HEADWALLS ARE CONSTRUCTED. WHEN HEADWALLS ARE NOT
367 43°%277] 1.07 "6 3.36 | 122 3.66 | 129 3.72 | 131 3.86_| 134 4,34 | 147 4.68 | 155 4.85 | 158 .25 | 167 CONSTRUCTED THE PIPES SHALL NOT BE MITERED EXCEPT IN
74 50°X317| 9.62 [11°-0" | 4.18 | 167 .56 | 177 4.64 | 1719 491 | 182 5.33 | 196 5.81 | 206 6.03 | 210 6.52 | 220 OVERFLOW SECTION.
5. FOR ESTIMATING HEADWALL QUANTITIES ON SHEWED CULVERTS:
QUANTITIES SHOWN ABOVE ARE FOR TWO HEADWALLS. 0° to 10° -~ USE QUANTITIES FOR 0° SKEW.
11 to 25° - USE QUANTITIES FOR 15° SKEW.
26* to 40°- USE QUANTITIES FOR 30° SKEW.
QUANTITIES SHOWN BELOW ARE FOR ONE HEADWALL. 41* to 55*- USE OUANTITIES FOR 45° SKEW.
OVER 55° - CALCULATE QUANTITIES REQUIRED.
LENGTH OF REINFORCING BARS CULVERTS SHOULD BE INSTALLED ON 5* INCREMENTS WHERE IT IS
STNGLE CWP. SINGLE OR _DOUBLE CMP DOUBLE_CWP FEASIBLE.
S g c 30° o 0" =45 10" 15° a5 |
.4 | NO.5 | NO.5 [ NO.5 NO.4_| NO.4 NO.4_| NO.4 ND. 4 N0.4 | NO.5 N0.5 | NO.5 NO.5 o .
K N N N [ ] [] [) K N N | N N 2 Dig.~ Min.
¥ lzed’-37 bad’ -3 [2ed -9" 1827-0" fle1’=3" (102’ 1" llal’ 0" |1a2 —4" (5825 T-3" |2067-9" per -1"_|2e7’~10", Skew Angle
265737 Pa5'-9" Re5 11 v a1 -5°(102'=3" | 7] Q7’6" [208'-1" Ped 6" 5T
1”7 [286'—3" Peé’ —10Ral 0" "11037-0" Ml o8 209" 5" Ped’-10" {2010 -11"]
[3 @87 -3" De9" 0" Pog -3~ 71203710 @11 -3 (2012’ 1" Pe12' ~8" |2014' 0" |
117 [2010" -3 petl -2 2e11 5" :204’— 3737 3e3"-11" pei4 20157-0" pe15"-3" [2@i1 5"
12" -3'pe13 -4 'Rel3 -8 7 12057-6" ped’ 07 Sed’ 5" Pa16'-9"[20187-0" Pe18' 10" |2@20 ~10") 90°
427 104" -1172e14” -3"Re15 -6 @157 -11"Rei6 -10 3067-1" Bed’9" 107[ 11ed’ 11 Re197-6" 2020711 pe21 —11"|2624" 3"
2" cir. —_— I l o
v 7 k:
} ! o : Z e -
- 3 % T E e\ 2 cir] B
@
A L
' T L—ﬂ 2 Dia./cos. skew angle
« 9| (Min. 1'-0"/cos skew angle)
PLAN &) PLAN
SINGLE CMP . 1 Dla./cos. skew angle DOUBLE CMP
2 Dla. Min. 1/=0 < (Min. 1'-0"/cos skew angle)
0.5 . Dla. \__, Dia. _ 0.5 | 0.5L .. _Dia./cos _\. . Dig./cos 0.6L 2" cir.
_[ | I - I Skew Angle | Skew Angie l
n { i T ————— SECTION s w7 ; L R A——— !
ar N -]
Bor N — | T | | : (FOR ALL HEADWALLS) [ __| | [ _l_ N
1 L]
8ars K1 r T < Bars k1] Bars 0 K
/ Bors M +
Bars M—f5 Bars M- +
P 1 8 i NN g 6
! e Bor N~ ! | I s
Bor N—
T | | < I f I
ELEVATION 24" clr. ELEVATION
DOUBLE CMP DOUBLE CMP
0.5L . Dia./cos 0.6L 2" cir.
0.5L . Dia. 0.5L T Sikew Angie
! ! |
1 1 n -
s n S : e N | s
0 «©
Bars k-] J fere 1 / T Bars Q J
| Bors M + + STATE OF NEVADA
Bars M i Bars M—i- ! DEPARTMENT OF TRANSPORTATION
o I N _i_ JR S s —_—_—
— B 8ar N ! } a ’
e N—H i : ! — | ! , CULVERT HEADWALLS
ELEVATION
ELEVATION 2l Clir. SINGLE CMP 12" CMP TO 42"CMP
SINGLE CMP - i g R-2.4.1-(502)
° ° : i = =
0° SKEW 15° TO 45° SKEW




61—y

CMP LENGTH OF REINFORCING BARS
SINGLE CMP 3{' Heavy Hex. Bolts
SIZE 0° SKEW 15° SKEW 30° SKEW 45°SKEW uts.
DIA. NO.5 NO. 4 NG.5 NO. 4 NO.5 NO. 4 NO.5 NO. 4
F G N F G M Q N K F G M Q N K £ G M Q N K NOTE:
48" 1202°~97 1007’ 7" (1206’ -0 | 9016’ -3"[1005' -10*|1302" -9 |11@7' -7 [6a5' -10"[6@ 7'~ 3*| 9217'- 8" [1105' ~10* 13@2'-9"111@7'-7"|605' 8" [6@ 7'— 3" | 9a18’~2"[1185 ' ~10" {1402 -9~ |12e7*~7"|6a5'-6"{6a 7'~ 3~ | 9@19"- 2*|12a5° 10" Anchor Bolts
54~ 13a2°-97(1208°' -1"112a6'-9" | 9@18'-3"{1206'~ 4| 1402’ -9°[13a8"-1“[606'~ 7”|6@ 8'- 1*| 9@19'-10" 1306 - 4* 15@2°-9" 1408 ~1"|6@6’ -5" [6®@ 8'— 17| 9020’ -4"|14@6' - 4*[1502°-9"{ 1408’ -1"|6a6’~3"|(6@ 8'- 17| 9821'~ 67 |1406° - 4~ To Be Instal-|
60" 2103’ ~g"|18a8’ -9 (1227’ 6~ {1020’ ~3*[1266' -10"| 233’ ~9" |2008°' -9~ |6e7' - 4" |60 9'- 0" 10e22" - 0" [1306° ~10"[23@3 -9~ |2008° -9% |6a7' -2" |6® 9"~ 0" |10022° -7"[13@6° -10"[2403' -9~ |21e8’ -9 |67’ -0 |6@ 9'~ 0" {10823  -11~ 1406° =10~ led On Inlet
727 25a3°-9"|20@9° -9 {1629’ 0" {10a24° -3 [ 1407’ ~10“| 2703’ ~9" | 2209’ -9 808" -10" [8210° ~10*]| 10226 ~ 4" 15@7'-10" (283" -9” (2309’ -9 [8a8’ -8 {8@10’ ~10" [10027' —0* | 1607’ ~10~[29a3' -9"| 2409 -97|8a8’ -6 {8010’ ~10* [10028° - 7"{1727’ ~10" rd End Un[y.
DOUBLE CMP DETAL (300 Note
48" 1602 -9“[ 11@7" -7*[ 12a6° -0"| 9022°-3"[ 11a5’'-10" 17@2"-9*[ 1287’ -7*[605' 10" 6@ 7'~ 3" 9023"-10"[1205' -10"] 1802°-9" 13a7'-7"| 605°-8"| 6@ 7'~ 3| 9025'~1"|13@5’' -10" 1902’ -3*| 1407° -7*| 6a5' -6*| 6@ 7'~ 3"] 9827 - 8"[ 14a5'-10"
54" 18027 -9" 13@8°-1"| 1206° -9"| 9@25'-0" 1306’ ~ 4" 1982’ -9"| 148" -1"| 606’ 7| 6a 8'- 1% 9@26'-10*| 14a6' - 4”| 20@2'-9"[ 158" ~1 "] 626" ~5"62 8°'- 1" 9028’ -2"| 15@6'- 4*| 2202' -9°| 1728’ ~1*| 6w6 -3"} 6@ 8"~ 17| 9031’ 1" 1706 - 4~
607 293" -9%1 2188° 9" 1207’ —6"| 10027 ~9"| 1406°-10" 313" -9"| 23e8°' 9" 627’ ~ 4*| 6@ 9’ ~ 0" 10829' - 9" 156" —10"| 3223’ -9* 2408°-9"} 6872”62 9°- 0"/ 10831’ -3"| 1606’ -10" 3603° -9°| 2808° -9} 607" -0" 6@ 3’ ~ 0"[10034' - 6} 18@6° -10"|
72" 3423’ ~9* 23a3°-9"{ 1609’ -0"| 10a33’ -3 16@7° -10 36a3'-9"| 2509 ~9*| 88’ -10"| 8e10° -10"| 10a35’ - 8 1727’ ~10"] 38@3° 9" 2709’ -9*] 9a8’-8"| 8410° -10"| 10@37-5" 1907’ —10*] 423’ -3"] 3109’ -9 808’ ~6"] 8210’ -10"| 10241’ - 4*| 21@7’-10"] N
QUANTITIES SHOWN BELOW ARE FOR TWO HEADWALLS. QUANTITIES SHOWN ABOVE ARE FOR ONE HEADWALL. % - For 48 454" Di N &‘
- r g, = o
cMP CORR | CWP DOUBLE_CMP ° b ie
B P
SIZE | CMAP /AREA | |  I'5v SKEW [15° SKEW[30°_SKEW|45° SKEW|O® SKEW [15° SKEW|30° SKEW|45° SKEW %% - For 60"&72" Dia. N
INC [STEEL{CONi T4 CONC_[STEI N TEEL | CONC T NI EEL | CONI T STE
DIA. SXR S0 FT E0MGo | STEE €00 | STE=| E0NG) STR™" | 60"So| STEE" [ENSp [STRE| S5, | STEEY | £8MGo |STEE: | SaMGp | STEE- 1
48" 58°x36" | 12,57 | 12"-6"[ 6.72[ 597[ 7.31| 651] 7.45] 656] 7.75| 6396| 8.76] 715| 9.43| 772] 9.82| 815/10.65] 874 K Bars Bent G Bars
54" 65“x40" 15.90 14'-0" 7.90 T06| 8.60 766] 8.76 802} 9.10 814]10.28 841(11.07 904|11.51 950|12.47| 1045 s
60" T2"x44" 19.64 15'-6"110.17 993111.07| 1089(11.28| 1095(11.74| 1147[13.28] 1229|14.30| 1328|14.87| 1381]16.13| 1547 ul’ . P o
12" 28.27 18°-6" 13.13]| 1265]14.30] 1377 14.56] 1424[15.12] 1481|17.07| 1538| 18.38| 1654]19.11 1753[(20.70| 1937 ~ .E 1"c| 1~C|.
¢
. b
[
a Additional N
N ah | —Bar ¥
-
! T 1°Cci1.
¥ S
* N
== [
B i
2/2"Cl.{Typ.) '2—‘\—2 N Bars oY 'TN——W" b— } 3,:8,.*
-l
’i' L TYPICAL SECTION wx
S © 5 Ky
3 S l . . . GENERAL NOTES
[ [ T 1. CONCRETE SHALL BE CLASS A OR AA.
|_ N Bars— F.Bars © 18" % * ; 2. REINFORCING STEEL SHALL BE DEFGRMED BARS
F > - BE WITH MAXIMUM SPACING OF 18" SET 2 1/2°
F.Bars @ 12" 3% Qlov CLEAR OF SURFACE OF CONCRETE EXCEPT AS
= PLAN NOTED. BAR ENDS SHALL BE KEPT 1 1/2”
PLAN PLAN CLEAR OF SURFACE DF CONCRETE. REINFORCING
. BARS MAY BE CUT AND BENT IN FIELD.
Dia. /2/cos. Skew Angle
Di 3. FOOTINGS SHOWN ARE OF MINIMUM DEPTH AND
0.5L ia. 0.5L 15° to 45° 0.5L Dia. /¢os. Dia. /cos. 0.6L SHALL BE EXTENDED IF SOIL IS UNSUITABLE
Skew Angle Skew Angle OR LIABLE TO SCOUR.
e . | Bong.G B @ s : “ BT
1" " H . . H H .
2./2 cl. 18" F.F.% i_K Bars N.F. ] 0.5L Dia. /_cos. 0.6L W Q 0.5L Dio. _|Dio./2 Dia. 0.5L WHEN HEADWALLS ARE NOT CONSTRUCTED THE
w (Typ.) ||Bent G Bors € ¥4 x6" Anchor Bolt [4 Skew Angle o PIPES SHALL NOT BE MITERED EXCEPT IN
] 12" F.F. %K 4 \_An olts 5 2-K Bars N.F. 3k OVERFLOW SECTION.
€ 1'-6" Ctrs. @ @ [
4 21/, CLAT. = 5 3-Bent G Bars F.F.¥% 5.  FOR ESTIMATING HEADWALL QUANTITIES ON
8 ;N Bar EF. 2/2"Cl.Typ. [ SKEWED CULVERTS: :
o ©0° TO 10° - USE QUANTITIES FOR 0° SKEW.
= \ ' 11* TO 25° ~ USE QUANTITIES FOR 15" SKEW.
H 26* TO 40° — USE QUANTITIES FOR 30° SKEW.
G.) 41" TO 55° — USE QUANTITIES FOR 45° SKEW.
1 H 4 OVER 55° - CALCULATE QUANTITIES REQUIRED.
CULVERTS SHOULD BE INSTALLED ON 5°
\ . INCREMENTS WHERE IT 1S FEASIBLE.
o
a 6. N RECT PAYMENT FOR .
N Bars — < e 0 DIREC AY ME OR ANCHOR BOLTS.
(See.Typ. s STATE OF NEVADA
Section) DEPARTMENT OF TRANSPORTATION
ELEVATION ELEVATION ELEVATION 1-K Bars N.F. ¥
SINGLE CMP SINGLE CMP DOUBLE CMp  "BentGBos FF¥ |  CULVERT HEADWALLS
-]
0° SKEW 15° TO 45° SKEW 0° TO 45° SKEW 48" CMP TO 72" CMP
FOR DIMENSIONS & REINFORCING NOT SHOWN SEE 0° SKEW FOR DIMENSIONS & REINFORCING NOT SHOWN SEE 0° SKEW ! 1 e N
[CHIEF™ RGAD DESIGN ENGINEER —[AOOPTED: 8/69




QUANTITIES SHOWN BELOW ARE FOR TWO HEAOWALLS.

RCP | RCP SINGLE RCP DOUBLE RCP
SIZE | AREA °_SKEW 75 SKEW 30° SKEW 457 SKEW 0% _SKEW 5° SKEW 30° SKEW 45° SKEW x Y L h L L s A ocromin BARS WITH WAXIMN
DIA. | SO.FT. [ CONC. [STEEL| CONC. [STEEL | CONC. JSTEEL| CONC. [STEEL| CONC, [STEEL| CONC. [STEEL| CONC. [STEEL| CONC. [STEEL ' SPACING OF 187 SET 2 172" CLEAR OF SURFACE OF CONCRETE
cu. vo.[te. |cu. vof Le. |cu. vb{ LB. |cu. v LB. [cu. yp)Ls. |cu. ypJB. |cu. yp.LB. |cu. YD LB. EXCEPT AS NOTED. AR EHDS SHALL BE KEPT 1 1/2* CLEAR OF
-0 .00 |46 09 1 .49 10 | 49 .14 {50 .41 | 59 .52 |62 .58 164 273 167 =107 =27 40" 13 -0" SURFACE OF CONCRETE. REINFORCING BARS WAY BE CUT AND
G .32 |55 .45 | 58 .47 | 69 .52_]_60 .80 | 70 .93 73 .01 175 18 79 =10 1747 [17=2 1747 | 570" [ 373 172" 8ENT IN FIELD.
—Le .62 169 AT 173 .80 ] 74 .85 175 -15_1 85 .31 [89 =40 91 .60 | 96 —To 17270172 17271 5797137 3. FOOTINGS SHOWN ARE OF MINIMUM DEPTH AND SHALL 8E EXTENDED
- <95 |77 W43 2 -16 .23 5 9 95 .79 ] .90 [} .13 08 -10 3/4 -2 3/4 = - IF SOIL 1S UNSUITABLE OR LIABLE TO SCOUR.
—ae1 .27 196 :48 | 10 =52 3 260 1 105 : =24 2 =37 +64 3 = =3 =314 4. CULVERT PIPES TO BE SET ON A SKEW SHALL BE MITERED WHEN
i - 98 . 62 0 . -90 2 .99 4 =48 2 .15 4 -89 . 44 - s . o 14 - HEADWALLS ARE CONSTRUCTED. WHEN HEAOWALLS ARE NOT
0 .91 .08 - .41 4 .44 7 .07 4 .38 =55 4.90 115 St 1/27 01 -8 1727 4 CONSTRUCTED THE PIPES SHALL NOT BE MITERED EXCEPT IN
337 15.94 .50 . .87 4] 3.9 7 | 4.62 | 15 4.98 0 | 5.17 4 {5.566 {172 11 374" [1°-3 3/4 73" | 5 OVERFLOW SECTION.
36~ |7.07 .83 B 34 1 .47 4 {5.19 0| 5.69 200 ] 5.80 | 204 | 6.24 | 21 170 = 10767 5. FOR ESTIMATING HEADWALL OUANTITIES ON SKEWED CULVERTS:
0° to 10° ~USE OUANTITIES FOR 0° SKEW-
11° to 25°~USE OUANTITIES FOR 15° SKEW.
QUANTITIES SHOWN BELOW ARE FOR ONE HEADWALL. = 1 ;g:ﬂgg gg::m:g: Eg’; ) g:g:
LENGTH OF REINFORCING BARS OVER 55° ~ CALCULATE QUANTITIES REGUIRED.
STRGLE RCP $TNGLE OR DOUBLE RCP DOUBLE RCP CULVERTS SHOULD BE INSTALLED ON 5° INCREMENTS WHERE IT IS
RCP [T 0°-45° | 0% 15° 30° 5 30° 0°=45° 0 15° 307 45° FEASIBLE.
SIZE[ _NG.4 | ND.5 | WO.5 NO-5 NO.4 ND-5]  NO.5 NO.5 NO.5 6. DIMENSIONS X, Ys L. AND h TO REMAIN CONSTANT REGARDLESS OF
Dia, 3 N N N K N N N N MINOR VARIATIONS [N WALL THICKNESS DUE TO CLASS OF PIPE USED.
"1 602’ 9" [Ped 9" 7e5' 2" pe5' 4" | ]
T eas1” g e+ = =
~1 603" -4 [207" -0~ [207°-8"_ [207'~ "
"] 60378 |2e8"—0" 206" 9" 206" —11"] 0
" T7]2097-0" 2087 10" [2010’ 17| d
T 8ed’-2" [20107-012810" =11 {2011 2’| ”
307 Bed’-6" 2@117-372012" -3~ 20121 il
337] Bad 1072012 —372013 4" |2@13 8]
367 1085717 |2013 -3120147=5" [2014"=9"] 2l
BlA.
2'4" CLR. - — | 52}
T - <
bt 2\ CLR. ©
T — o v oe] x)
< L—%
L .8 DIA./COS. SKEW ANGLE. MIN. 1°-3"/C0S. SKEW ANGLE
PLAN © PLAN
SINGLE RCP .8 DIA./COS, SKEW ANGLE. DOUBLE RCP
. . (MIN. 1°-3“/C0S. SKEW ANGLE)
o .50 DIA- MIN. 13" — 55 o0.51 -2’ CLR. 0.5L DIA. /COS. DIA. /COS. 0.6L 214" CLR.
244" CLR. | [ | SKEW ANGLE SKEW ANGLE | |
13 ] +
i ; } SECTION _,,,_.'-
BAR N —] e | =l o " |
(FOR ALL HEADWALLS)
—— L — 3 BARS K4 ms [ .
BARS M- BARS M <
™~ | - BARS u— A
A i N i || . N_ I~ 1 t !
. 2'7° CLR.
ELEVATION [24 cir. DDTJLEVLAE”OF?CP 248 CLR | ‘_2___
DOUBLE RCP DOUBLE_RCF
0.5L 0.5 25" CLR 27 OLR 0.5L DIA./COS. 0.6L
. - D LA, -5L . 2" CLR, ] SKEW ANGLE
27" CLR, | .[ l - l
F n n - i
BAR N———/‘W l
BARS x/"-7_ E‘RS ¢ c
c ATE OF _ NEVADA
BARS M—-‘: BARS M n:pmmsm OF TRANSPORTATION
g i i | CULVERT HEADWALLS
b ELEVATION 2L e [ " "
ELEVATION {2t cr. SINGLE RCP il 12" RCP TO 36"RCP
SINGLE RCP >NbLE FLE
o °
0° SKEW 15° TO 45° SKEW

GENERAL NOTES




GENERAL NOTES

OQUANTITIES SHOWN BELOW ARE FOR TNO HEADWALLS. 1. CONCRETE SHALL BE CLASS A OR AA.
2. REINFORCING STEEL SHALL BE DEFORMED BARS WITH MAX1MUM
SINGLE RCP DOUBLE RCP ! o
2| 08 orme S e e s e W e e ] x| v | o | o BChe 3 13 A O S SO
CONC. [STEEL| CONC. [STEEL | CONC. [STEEL| CONC. [STEEL| CONC, [STEEL| CONC, JSTEEL| CONC. L[ cone, JSTEEL
Bia- | sauer. cU. YD LB. |cU. ¥d| LB. |cU. 0} L8. |cU. ¥D{ LB. |cu. YDTLB. cU. b4 LB. |cUs ¥DJ LB. |cU. vd{ LB. SUNFACE O CONCREIE.  REINFORCING BARS MAT BE CUT AD
[l 62 10 [ 571 | 6.6 24 | 6.76_| 62 98_| 666 | B8.18 | 692 | 8.80 | 748 | 5.15 | 790 91 | 87 107 270y 120" |6 67 3. FOOTINGS SHOWN ARE OF MINIMUM DEPTH AND SHALL BE EXTENDED
(48~ 97 . 688 -1 45_18.2 8 4 792 | 9.88 | 82 10.65 | 889 1.071935 } 11.961 1030 } 1° -1~ 271" 13°-9" ] 7" -2* IF SOIL 1S UNSUITABLE OR LIABLE TO SCOUR.
54 .90 | 9. 990 | 10.71] 1097 10.87] 1096] 11.21] 1146] 13.11] 1236] 14.12 | 1340] 14.68 | 1395] 15.86 | 1562 | 1 11z 2 -1l [15° 6" | 1" -9~ 4. CULVERT PIPES TD BE SET ON A SKEW SHALL BE MITERED WHEN
607 .64 [11.29 [1137 | 12.32| 1244] 12.50] 1250] 12.88| 1332| 15.08] 1407] 16.25] 1537 16.86 | 1596] 18.25 | 1774 | 1" 2" 272 ~ 17°-0" | 8'-4" HEADWALLS ARE CONSTRUCTED. WHEN HEADWALLS ARE NOT
727 .27 {15, 1825] 17.05] 2002 17.30] 2045] 17.83] 2170]_20.87| 2247] 22.43 | 2464] 23.36 | 2536 25.26 | 2881 | 17=3" 273" 207-3" ] 976 CONSTRUCTED THE PIPES SHALL NOT BE MITERED EXCEPT IN
OVERFLOW SECTION.
5. FOR ESTIMATING HEADWALL OUANTITIES ON SKEWED CULVERTS:
. o~ .
OUANTITIES SHOWN BELOW ARE FOR ONE HEADWALLS. ,°,.'fo'gs.Jﬁgz%:‘JT'IT‘,EESSFSSR‘)H.SK&E‘,.
26* o 40°~ USE QUANTITIES FOR 30° SKEW.
LENGTH OF REINFORCING BARS 41* to 55°~ USE QUANTITIES FOR 45° SKEW.
OVER 55° ~ CALCULATE QUANTITIES REQUIRED.
SINGLE RCP CULVERTS SHOULD BE INSTALLED ON 5° INCREMENTS WHERE [T IS
) SKEW 15° SKEW 30° SKEW 45°SKEW FEASIBLE.
.S 0.5 0. .4 6. DIMENSIONS X. Y. L, AND h TO REMAIN CONSTANT REGARDLESS OF
F © X F o u [ [ o W O 1 [ [ ¥ MINOR VARIATIONS IN WALL THICKNESS DUE TO CLASS OF PIPE USED.

M
1202°-97 | 1087’67 |1205°-57 1005°-8” |1302°-9" (1187’ 6" | 695°-3" 107" 6" 606’67 | 9017' 0" 1105’ -8"

3R -9" [1206"—3" |1482'-9" 1306 -1" | 606'-1~ 607" 5" | 9819' 6~ N4w6 3"
"-9% 10018°-9° | 1206 =10 ‘-37[18€9°-1" | 8e6°-11 Be8°-5° ’ 1406’ -10"
—Z > [16er 5 |

2383°-9" | 1808° 8" |1687°-5° |10821°-9” | 14e7° 5" [25e3' 9" |2009' 8" | &@7' 1"
2Te4" 6" | 30011° 7" | 2089”117 |12826" 0" | 1688" =1~ {294’ 6" [33011'~7°|1088" 2~ 40111 10811 -3~ 37e11°-7" | 100810 [10011° -3112030° 6~ | 1308" -1~

42° 116m°-97 | 111’ 6" 12'5'-5'_ 9621'-6" [ 1105’ 8" | 172" 9" 605° -3~ 13e7°-6" | 6@5°-1° | 606’ 6" | 9824'-3° 1501° -(' 604’117} 606'-6°
48° | 1802°-3" | 13e8'~1" IZI‘"}'_ 9624° 9% { 1306’ -3" | 1902’ -9° 606'-1" 1406'-3" | 2082 -9° [1508°-1" | 6@5'-11"] 607°-5" | 9e27'-10" 695°-4" | 6e1' 5"
54* " | 1999°-1" [1687°-0° ]10827°-10"] 1406’ -10"|31€3°-9" 006’ -117 1506°-10"( 3203°-9" [2209°-1° | 206'~9" | 808" -5 [10031°~4" 8e6'-1" | Be8’'-5" — ), N
60 L 2199°-8° {1607°-9" [10a30°-9" | 1407'-5° 7' -1" 10033°-0" | 1607°-5" 8e9°-4" |10834°-8" 2909°-8" | Be?’-3" | ses’ 4" \ \ \
12" "] 35@11°~77|2009°-11"[12036° -107] 1908’ -7* | 4004’ -6~ -2~ 12039°-5° | 2108°-7* 1011° -3 [12041° 5" R2e8 48011°~7°[1008° -10° [10011° -3 71 2045 -10° | 250" -7 Oy ANy
I |
0.5 | DIA./COS. l I DIA./COS. 0.6L
’ " SKEW ANGLE L T SKEW ANGLE )
3'-0" FOR 427 & 48" DIA. .8 DIA./COS. SKEW ANGLE
4’0" FOR 547 & 60" DIA. PLAN
4'-3° FOR 72° DIA.
. - a2 .8 DIA./COS. SKEW ANGLE
176" FOR 427 & 48° DIA. 1'~6" FOR 42" & 48* DIA. w4 DIA. /C0S. SKEW ANGLE #aaD[A.7C0S. SKEW ANGLE
o 2'-2" FOR 547 10 72" DIA. BAR N—, 272" FOR 54° 10 12 DIA w84 0,51 \ a4 0. 6L
1% CLR. i o
RN ey P \ \\ e g uu.
= ——\// b — 7 7= . N \ #eas 0,50 MHED]A. \ seas DA, #e9e 0,50
N b e e — —
"_ 11 | 1)/“ I j', 5 1 1 1 F\ AN
. . BARS K (TYP.
B e 0,397 FOR 427 & 48° DIA{ | \asm BARS G (TYP.) BAR N 0/-10" FOR 42° & 48” DIA. 88 N—"" et ans o/
1,227 FOR 54° 8 60" DiA. . 17-2" FOR 54° 8 607 DI
1°=11" FOR 72” DIA R A i "T BARS 6 BARS K N.F.
<f BARS My L BARS F @ 18° FOR 42° & 48" DIA. BARS K N.F.
< 8 h / ®:127 FOR 54° & 727 DIA. 16" FOR 42° & 48° DIA., 12" FOR 54° & 72" DIA.
BARS K~y PLA PLAN
Py
AN
2'4" CLR. 1 BAR G, 1 BAR K - 42° & 48" DIA. )
27 CLR 0.5L DIA. 0.5L — 0.50 D1A-/COS SKEW ANGLE 3 BARS G. 2 BARS K - 54" & 60" Du.} aen - 152 10 45° SKEW
it Sl e t - i 5 BARS G, 3 BARS K ~ 72° DIA. wsss - 0° T 14° SKEW
; at0 PR A5 & 4B DA (O NEE JOMRS KNP TR BENT BARS G (TYP. ) BRNEF | ELEVATION
P 12" FOR 54° & 60” DIA. )NJf— 1 | ;}g i m DOUBLE RCP
4272 48" DIA. @8” FOR 72" DIA. F.F. 3% FOR 727 DIA. FoF. 1 0° TO 45° SKEW
T BARS M E.F. BARS W E.F. BARS 0 E.F. “
" L
‘o - BAR N E.F. BARS K N.F. (TYP.) | STATE DOF NEVADA
72" -:u. BAR N BAR N (SEE SEC.) DEPARTMENT OF TRANSPORTATION
AN N |
= - ADDITDINAL BAR N FOR 54* TO 72°DIA. } ! =z ) CULVERT HEADWALLS
2x - ADDITIONAL BARS N FOR 72°DIA. ELEVATION BAR N E.F ELEVATION g F JR— rmcp
25" CLR. . T
SECTION SINGLE RCP i 0a) SINGLE RCP CP T0 727RC
L] ]
0° SKEW 15° TO 45° SKEW R
ADOPYED: 8/69
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QUANTITIES SHOWN BELOW ARE FOR TWO HEADWALLS
GENERAL NOTES
CMAP CHAP SINGLE CMAP DOUBLE CMAP 1. CONCRETE SHALL BE CLASS A OR AA.
SIZE o | area L 0 SKEW 15% SKEW 30° SKEW 45* SKEW 0°_ SKEW 15¢ SKEW 30 SKEW 45¢ SKEW 2 gg:gi%cé;m‘gIEE’Eng"#zEECEEig"gosﬁagic;'(T;‘ :gé%‘z
SXR | DIA |S0. FT fovc. TSTEEL"| conc. [STEEL | CONC. TSTEEL | CONC [STEEL | CONC. [STEEL | CONC. [STEEL | CONC. [STEEL | cONC. [STEEL EXCEPT AS NOTED. BAR ENDS SWALL BE KEPT 1 1/2° CLEAR OF
. V0. | LB. YD L8 | cu. vo.|LB. | cU. vo.{ LB | cU. ¥D.| LB. | cU. ¥D.|'LB. | cG. ¥b.| LB. | CU. ¥D.|LB. SUREACE O CONCRETE.  REINFCRCING BARS My Be FUT s
P BENT IN FIELD.
17" x 13| 15 1.1 35 0.94 | 37 0.97 | 38 1.03 | 33 1.30 | 48 1.38 | 51 1.46 | 53 1.64 | 57
217 x 15| 18" | 1% 0 113 | 4 IRT T 124 |15 1.54 | 85 1.64 | 58 1.74 | 60 1.94 | 65 S e L D AL Dl EXTEROED
247 x 18" [ 21° | 2.3 50 1.53 | 54 1.56 | 54 1.67 | 55 1.9 | 66 2.13 | 69 2.24 | 12 2.47 |18 e P IpEe A R A R WITERED WHEN
28" x 20" 24" | 2.9 59 1.64 | 63 1,68 | 64 1.79 | 86 213 | 71 2.29 | 81 2.40 | 84 2.67 | %0 O EADNALLS ARE CONTRICTED.  ‘WEit HEADNALLS ARE ROt
357 X 24" 30" | 4.4 70 2.09 | 74 215 | 15 2.28 | 79 2.61 | 91 2.86 | 95 3.00 | 99 332 | 106 CTNSTRECTED THe PIPES SHALL N BRMITeGED ExcEbe I
:g X gg 36" | 6.4 101 | 270 {107 | 2.78 | 109 | 2.94 112 | 341 | 126 | 366 | 132 | 3.84 | 136 | 4.24 | 145 CVERFL by SECT 10N
“x37a2r | 85 14 | 325 {120 | 3.34 | 122 | 352 127 | a0 | 143 | 439 | 150 | 4.61 | 155 | 5.08 | 165 .
57 x 387 | 48" | 11.4 130 | 4.00 {137 | 4.10 | 140 | 433 |145 | s.03 | 163 | 5.38 | 171 | s.66 | 477 | 6.24 | 189 8: IR ESTUMATING HEADWALL QUANTITIES O SKEWED CULVERTS:
64" X 43| 54" | 145 156 | 4.63 | 164 | 475 | 1e6 | sior 172 | 5.82 | 199 | 6.24 | 208 | 6.55 | 214 | 7.21 | 228 O L SR R
71 x 477 f60* | 17.5 180 | 5.32 {194 | 5.45 | 197 | 574 |200 | 666 | 231 | 7.14 | 242 | 7.49 | 249 | g.24 | 265 6% +0 40~ ISE OUATITIES FOR 30° SKEW.
777X 527} 66" | 21.2 214 | 6.33 | 225 | 6.48 | 228 | 6.82 | 235 | 8.35 | 263 | 8.46 | 215 | 8.88 | 284 | 9.74 | 302 1% 19 5E*~ USE QUANTITIES FOR 45¢ SKEW.
83" x 577} 72 25.0 246 | 798 254 | 7.35 | 260 | 7.72 | 267 | 9.a4 | 208 | 957 | 308 | 10.00] 319 | 10.98 | 339 D T A A M
CULVERTS SHOULD BE INSTALLED ON 5° INCREMENTS WHERE IT IS
FEASIBLE.
QUANTITIES SHOWN BELOW ARE FOR ONE HEADWALL
LENGTH OF REINFORCING BARS
o SINGLE CMAP SINGLE OR DOUBLE CMAP DOUBLE CMAP
SIZE 0*-45° o 150 300 45 0 0 30° I 0°—45° [ 150 30 a5°
SXR NO. 4 | NO. 5 | WO. 5 WO. N, 5 WG. 4 | Wo_ 4| Wo- 4 | Wo-4 | WO, 4 | No.4 [ Wo. 4 | WO. 4 | HG. 5 WD. 5 0. 5 N0. 5
3 N [ N N [ [ 0 u 0 [ 0 3 N N N N
177 X 13" (40 2°-4" 120 4'~6" I2e 117 [205°-1" (20 5°-6" |20 1'-4" 1@ 1’2" ‘-9 ‘-9°] 1@ 1°-10"}1@ 0°~10"|1@ 2°-1” {5@ 2’4" @ 20 9'-0°
e %, el s EiELI R o = e e e e 2, 2 28 3
R RARTEIE e, N e I A e L R L e L, e 22105,
k30 Tee 231 ey e TR R e e Ll L e e g, H 22
JSL'JL24'&0'—' —ia . L et e e e e e b L e h 2 I 4 . R
AT 5 219 e e e e T e e e o TRTE
"X 33" |80 470 20 o 147 210”20 37-8" [20 4'-9" |20 377" | 2a 4'-10"]2e 374" {20 5'~1" |90 4'-0" o 20 22717
SR T Toa e et Tae s Toed’ L W R A W g 282z
" X 43" [ 10@ 4~ 20 e ‘-0 [2@ 4"-10"[2e 6'-2" |20 4’ '-3" |20 4"-6" {2a 6’6" [120 4°-9" 20 25'-11"| 2@ 28'-2"
S WK R & e e ey e o T e e Sy e T e o
X327 1108 5 s Rl lse -1 130 6 mL-3e 637 de T'-17 {120 5-9712e 27°-9"_ 2e 31.-47 12@ 35 -7
X 577 | 100 67— 3e 67-9" [3a8 2" 3o 27 |30 6787 [3e 8'-2° [120 6’ —2"|2@ 29°-11 20 337-9" | 20 38°< -
117-0°/C0S. SKEW ANGLE MIN.)
$/C0S. SKEW ANGLE 1735 117-0% MIN.) S/C0S. SKEW ANGLE S/C0S. SKEW ANGLE
o el 5L [ % .5L s \ N 5L . .51 \cmP | v EL ‘
ey 5L, S S S YT Ny 2 AR K CHAP TP AR K o 2" BAR K [} BAR K 218
AN BAR K BAR K I"‘m—I Bk TBREK — I t
Ay
T —T . 2
/ 5 % . \ b \ BAR N
BAR N — ki /—‘ BARO o M—BAR N P
BAR M —-— + + + AN P Nl awo
x| « | N e o« 20"
~ A s
i - N ] : J 7 A\ - / N _ iy
3-[ N BAR M BAR M BAR N BAR N o’ BaR I Bar u o K) BAR N T
o 0* SKEW 15 TO 45° SKEW 0° SKEW
ELEVATIONS ELEVATIONS 15° TO 45° SKEW
1735 110 MIN.)
s
i BAR 7
= A \\\/
BAR K . . . __
RS, Ead o]
3 // X s ATE _OF__ NEVADA
O \i ; ) - ~ o DEPARTUENT OF TRANSPORTAT [ON
F \ L1 Iy — e
. 5 - T -
b L 1O 1w 3 ] I /&\ 1 N o,
. I\ 2 l b ( T CULVERT HEADWALLS
a o
Y .
L ¢ 1 7 n 1 " " ”n
PLAN — BAR N \eag « 1/35/C0S. SKEW ANGLE X 13" CMAP TO 83" X 57"CMAP
SINGLE CMAP SECTION PLAN (1'-0°/C0S. SKEW ANGLE MIN.)

FOR ALL HEADWALLS

DOUBLE CMAP
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QUANTITIES SHOWN BELOW ARE FOR TWO HEADWALLS.

GENERAL NOTES

24" ¢,

-

215" ¢l.

LI

QVAL OVAL SINGLE DVAL RCP DOUBLE OVAL RCP
ReP | Rer | ReP G°_SKEW 5 SKEW 30° SKEW 45° SKew 0°_SKEW 15° SKEW 30° SKEW 45° SKEW X ¥ L h N N L B LS A OB A D BARs wiTH waxiii
SIE | sizE SAQREFAT CONC. [STEEL| CONC.[STEEL| CONC.[STEEL| CONC.[STEEL] CONC.|STEEL| CONC.|STEEL| CONC. |STEEL| CONC.|STEEL " SPACING OF 18° SET 2 172" CLEAR OF SURFACE OF CONCRETE
AXl . cU. vo.[L8. |cu. vo 'te. [cu. voJ'LB. [cu. vo)Le. Jeu. vo|'LB. Jed. vo.LB. fcu. vo.[LB. |eu. Yb.'LB. EXCEPT AS NOTED.  BAR ENDS SHALL BE KEPT 1 172° CLEAR OF
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 |86 103" 17-2%¢ | 4'-9" [ 330" SURFACE OF CONCRETE. REINFORCING BARS MAY BE CUT AND
30°x19*[ 24 | 3.21 1.95 179 2.13 [ 82 | 2.17 [83 [ 2.27 [ 86 | 2.64 [ 98 | 2.85 | 103 [ 2.97 [ 106 | 3.25 [ 113 11074 1730 [ 8'-3"[3'-8l," BENT IN FIELD.
e e g T Y T 3. FOOTINGS SHOWN ARE OF MINIMUM DEPTH AND SMALL BE EXTENDED
34"x22"[ 27" | 4.20 | 2.30 |87 | 2.50 [ 92 | 2.55 [ 93 | 2.66 | 96 | 3.11 | 110 | 3.34 | 116 | 3.49 | 119 | 3.81 | 127 | 117 17 -3 70" [ 4"-1 IF SOIL IS UNSUITABLE OR LIABLE TG SCOUR.
38"x24"| 30" | 5.15 | 2.57 | 93 | 2.79 | 99 | 2.85 | 100 | 2.98 | 104 | 3.49 | 119 | 3.75 | 125 | 4.07 | 129 | 4.28 | 137 | 115 17=3%7 | 76" 4315 4. CULVERT PIPES TD BE SET ON A SKEW SHALL BE MITERED WHEN
42°x27%| 33" | 6.39 | 2.94 | 113 | 3.20 | 120 | 3.26 | 121 | 3.40 | 125 | 4.00 | 141 | 4.30 | 148 | 4.49 | 153 | 4.91 | 162 | 11%" 173%¢ | 83" 46" gEag‘r';bt?Esﬂiﬂgﬂ"jﬂggcgszl-_'. :g;"sgfa?‘r'gklég égégg’m
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 =07 17=4 | 9°=0" | 4'=10" OVERFLOW SECTION.
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" 175 [10°-3" |5 -4~ 5. DIMENSIONS X.Y,L. AND h TO REMAIN CONSTANT REGARDLESS OF
60"x36%| 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 | 251 111" 1’-5l5" |11°'-6" [5°-9" MINOR VARIATIONS IN WALL THICKNESS DUE TO CLASS OF PIPE USED.
6. FOR ESTIMATING HEADWALL QUANTITIES ON SKEWED CULVERTS:
OQUANTITIES SHOWN BELOW ARE FOR ONE HEADWALL. 0° to 10°~ USE OUANTITIES FOR 0* SKEW.
B lo i o
* to 40°~ AN * SKEW.
ovAL LENGTH OF REINFORCING BARS 41° +0 55¢ ~USE QUANTITIES FOR 45° SKEW.
ReP SINGLE OVAL RCP SINGLE OR DOUBLE GVAL RCP DOUBLE OVAL RCP OVER 55°~ CALCULATE QUANTITIES REQUIRED.
0045 o 15 3o s o 5 30° 5 0 =45 [ 15 300 5 CULVERTS SHOULD BE INSTALLED ON 5¢ INCREMENTS WHERE IT IS
SIZE [R5 | No.s | WNo.s No.5 No-5 | No.4 | No.d | No.d | Nod | No.d | Noid | No.d | Nod | Wo.s Wo.5 No.5 | Wo.5 FEASIBLE.
Y&H K N N N N [ [ [ [ ) [ ) K N N N N A
23°x14° 683 -1° [206'-5" |281°—0" |207' -2 [2e7'-B- |ze1 -11"|181'-9" |1e2'—6"|1e1'-8" |1&2 —1° |181 -5"|1a2' ~10"|1e3 -1" |2e9’ 1" |2e10°'-3" [2810 10" | 212 -2~ s>
307x19” [6037-6" |208° 6" |208'-3" |209'-6° [2@10-2° |42’ -1° |282' 5" |203'-3"|202'-4" |2e3’ 4" |202'-1"]2a3 703’ 6" |2e12'-3" [2@13'-1" |2e13 11" |2@i5 6" WS
34°x22" 603710 |209° 7" |2010"-4"|2010"-9" [2011'-5" |4e3' 0" |282'-10"| 23 -9"|202°-9" |203° 10" |202" -6"|2a4' 1~ |7a3'-10"|2@13'~11"|2@14’ ~10"|2015° 8" |2a17' 6" :
38"x24” [604’-1"_[2010° 57| 2011"-3°[20117-8" [2012'-6" |483' 2" [203'-0" |2e4'-0" 2a4’-1"_[202'-8"[204"-4" [7e4’-1" |2015"-2" [2016'-3" [2017'—2" [2019'-3"
427x27% [8e4°—4” |2e11'—6"|2e12' 5" |2012' 1172013 -9" |43 -1~ [203'-5" |204" -6~ |203' 6" |2e4' 9" |203' -3-|2a5' 0" |94’ 4~ |2@16'-10"|2@17 11~ |2@19° 0" |2021'-3"
45"x29" | 804777 |2012" 6" 2013"-6"[2014° 0" [2¢14’-11°[493° -10°[ 203’ -8" [204° 9" |283'-7° | 24" -10" | 203" 4" |205' 1" [9a4' 1" |2e18’ 2" [2019° 5" [2020°-1" |2023' 0" Y
53°x34° | 1085 —1"| 2014’ 5°| 2015'—1"|2016' 2" |2817° 3" |6@4’ -6~ | 304’ 4" |305'-1"|3a4 —3° [305'-B° |3e4"-0°|3¢5 ~11°|1165'~1"|2e21 ~1" |2e22' 6" | 2023 -10"| 2026 -9~ 214
607x38" [ 1005° 6| 2e16'-3*[ 2017 -7"[ 20187 2% [2019° 6" [605" 1" [384"-11°]306"37[304°-10"| 306" 4" [304"-7|306"-7" [1105'6"[2023' 9" |2e25' 5" [2026"-10"{2030° 2" \\
2 \
©
W N X
Y v oy =
>< ©
| os | ® ® | oa |
} -
15° To 45° Skew ® PLAN ®
5 \ 0.5L 0.6L
- = . 0 Skew | 0.5L W~ W 0.5L
hd = . L] LJ k
s ©
© o
=
o~ A
PLAN PLAN N
) 0.5L W 0.5L )
| - 0.5L ® 0.6L ,
8ar N jBars K
/‘BOI’S M / D\ ‘ Bar N
T 7 X ‘/
/ K
Bars K- Bar
\ P b S~ ELEVATION
c 7 /_\
T b Bars M-t ~r-Bars Q DOUBLE OVAL RCP
e 0° TO 45° SKEW
NOTE: For Reinforcing Not Shown See
N :
\_/'~Bor‘s K Single Culvert Headwal Is.
STATE OF NEVADA
AY DEPARTMENT OF TRANSPORTATION
27 Q" T ——
|
2lc. Bar N S CULVERT HEADWALLS
ELEVATION ELEVATION (&) — Wrcos skew Angle 23”x14” OVAL RCP TO
SINGLE OVAL RCP SECTION SINGLE OVAL RCP _<.8H/cos Skew Angle 60”%x38” OVAL RCP
0° 'SKEW (FOR ALL HEADWALLS) 15° TO 45° SKEW Min.1'-3"/cos Skew Angle

(©— .8H ot Right Angle to Pipe

R-2.7.1

(502)

v IN|
12-94
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QUANTITIES SHOWN BELOW ARE FOR TWO HEADWALLS.

GENERAL NOTES

OvAL ovAL SINGLE OVAL RCP DOUBLE OVAL RCP 1. CONCRETE SHALL BE CLASS A OR AA.
Rep | Rep | RCP 0°_SKEW 15° SKEW 30° SKEW 45° GKEW G°_SKEW 15° SKEW 30° SKEW 45° SKEW x Y L h 2. REINFORCING STEEL SHALL BE DEFORMED BARS WITH MAXIMUM
SIZE | SIZE | AREA " CONC. [STEEL| CONC.|STEEL| CONC.[STEEL| CONC.|[STEEL| CONC.]STEEL| CONC.|STEEL| CONC.|STEEL| CONC. |STEEL SPACING OF 18" SET 2 1/2”" CLEAR OF SURFACE OF CONCRETE
LK SO.FT |cU. ¥o.[Le. Jeu. ¥b]'LB. [eu. vo.'tB. |eu. Yo 'LB. |cu. ¥ol'LB. Jeu. ¥o. LB feu. vo.[LB. |cd. ¥p.LB. EXCEPT AS NOTED. BAR ENDS SHALL BE KEPT 1 1/2° CLEAR OF
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" -2l 22 * [ 12'-9"[ 6" 11" ggg‘?i gﬁEEg"c“ETE- REINFORCING BARS MAY BE CUT AND
76"x48" | 60~ 20.55 8.39 146 9.13 805 9.32 813 9.71 889 11.47] 921 [12.31 985 13.06 | 1075| 15.66| 1207 17 ~217" 221" 14°-3" 7' -5 3. FOOTINGS SHOWN ARE OF MINIMUM DEPTH AND SHALL BE EXTENDED
917x58%] 72” [ 29.71 | 12.11 | 1168] 13.18] 1273 13.43] 1321] 14.02] 1412] 16.59]| 1495{17.82 | 1616] 18.61 | 1730] 20.36] 1965 | 1 -31-;" 2' -3 |17°-0"| 8'-5" IF SOIL 1S 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
QUANTITIES SHONN BELOW ARE FOR ONE HEADWALL. R TED oqi ¢ IPES SHALL NOT 6F MITERED EXCEPT IN
5. DIMENSIONS X.Y.L. AND h TO REMAIN CONSTANT REGARDLESS OF
OVAL LENGTH oF REINFORCING BARS MINOR VARIATIONS IN WALL THICKNESS DUE TD CLASS OF PIPE USED.
RCP SINGLE DVAL RCP 6. FOR ESTIMATING HEADWALL QUANTITIES ON SKEWED CULVERTS:
0° +0 10°~ USE QUANTITIES FOR 0° SKEW.
S1ZE 0° SKEW 15° Skew 30° SKEW 45° SKEW 11° 0 25+~ USE QUANTITIES FOR 15° SKEW.
WaH No. 5 No. 4 No. 5 No. 4 No. 5 No. 4 No. 5 No. 4 i? :o ;15) ﬁgs gﬂm;mg ;g ig g:é:
. 0 . .
F G M N K F G M o N K F G M a N K F G M a N K__ OVER 55° ~ CALCULATE QUANTITIES REQUIRED.
68"x43" | 1302-9" [10e7’ 10" | 1205'-8" | 918’ 2" | 1066"-0" | 14e2"-9" [1207'-10" [ 6e5’ 6" | 6e6" 10" [ 9819°-8" | 1106 -0" [ 15e2" 9" [1207"-10"| @5’ -4” | 6e6’-10" | 9a20’ 4" | 1206 0" | 1602 -9" |13e1'-10"] 6e5'-2" | 6e6’~10" |ga21’~10"} 1366’0 CULVERTS SHOULD BE INSTALLED OM 5* INCREMENTS WHERE 1T IS
76"x48" | 1502 9" [ 1208’ 4" [ 1206' 4" | 9620’ 4" {1206’ 6" [16@2'-9" [ 1308’ 4" | 6e6'-2" | 607’-7" [9822' 0" | 1306° 5" | 1602'-9" [ 13e8" 4" [ 6e6’-0" | 607'-1" | 9822-9" | 1306’ -6" [ 17@2'-9" | 1508'-4" [ 605'-10" | a1’ 7" |9e24'-5" | 1506’6~ FEASIBLE.
91°x58” | 2503° 9" [ 1809’ 8" [ 1607 7" 10020 -4"] 121" -6" | 27e3'-9" [ 20e9"-8" | Be7’-5" | 809"-1" [10e26’~4"[ 13e7"-6" [ 2803’ -9" | 2109 -8" | 8e7" 3" | 8e3'-1" J10e27'-9"| 14e7" 6" [ 3003'-9" | 23¢9’ -8" | se7'-1" | 6e9’ 1" [10e29'-2"| 1507’ 6"
DOUBLE OVAL RCP
68°x43” | 192 9" [11@7° 10" | 1206'-8" | 9u26’-8" | 1106’ 0" | 20a2'~9" |1207'-10"] 6e5’-6" | 666 10" | 9e28' 6" | 1206’ 0" | 21@2°-9" {1307’ ~10"| 6m5' 4" | 686’ -11" | 9830’ -2" | 13@6’ 0" | 24e2'-9” 1687’ -10"| 6@5'-2" | 6e6'-10" |9e33’-10°| 1606’ 0"
76"x48" | 21@2'-9" |1308' 4" | 1206’ 4" [9029' 10" 1306’ 6" | 2702’ 9" | 1408’ 4" | 686’ 2" | ger' 1" |9a31'-10"| 14e6° 6" | 2402 ~3" [ 1608' 4~ | 66’ 0" | ger" -1~ [ 9e34'-2" [ 13e6"-6" | 26€2' 9" 1988°-4" | 6e5'-10" | 6e1’-7" [9037'-10"] 19e6' 6"
91°%58" | 3703 9" | 219°-8" | i6al’~1" |10e35 -9° | 14a7"-6" | 393'~9" | 2309" 8" | o1’ -5" | 8e3’-1" [10038-2"| 1607° 6" | 4103° -9~ | z6e9’-8" | ser'-3" | 809’1 [10e40' 57| 1707 6" | 4603 9" | 3109 8" | 8e1'-1" | 809’17 {10045’ -4"] 20071 -6"
[———l"’ g Z"l | |
!
| B3 1 !
21,57ClI. iR N < <
2 Bar v O ® > ': -—Bars N ol F, PLAN
L b g @c |@
I ! 17¢) 4 _+—Bars M Or Q —I
5 f TTyp.) [ [L___|—Bent Bars c¥ /-Bars M Both Faces
= W - M ___0.5L ® ) 0.6L )
N\ gars N s Bars K— |
ars Sle L ” QGF N Bars Q Both Faces
; % i Q7@ gar £ 0.5L ® ® 0.6L D
Bars F |- b 1 s 7 /
- " —Additional N Bar LN
For 917x58" PLAN
PLAN \
0.5L W @ W 0.5L
’b\lb 370" 7 \‘
Q#‘#\é T 0.5L ® ® 0.8L =
5 q
e : A \&
\,* Bars N Bent Bars G*
.. 0.5L W 0.5L . A L PN Far Face
[Gor | SECTION Bars K
™ Near Face
(FOR ALL HEADWALLS) ELEVATION
Z N —_2vci. DOUBLE OVAL RCP
/ - 0° TO 45° SKEW
s o — W/cos Skew Angle 0°_TO 45° SKEW
/ “—T\—’ w} l @ N NOTE: For Details Of Other Reinforcing Bars. Add 1-G Bar & 1-K Bar
. . i " " " TATI F
: — T — .8H/cos Skew Angle Ses Single Culvert Headwalls for 68"x43" & 76"x48 osmrﬁsﬁfo? T:ixgggRTATION
L ] Add 3-G Bars & 2-K Bars e ———
Bars M-Both Faces Bent Bars G @— .8H at Right Angle to Pipe ELEVATION for 91”x58 CULVERT HEADWALLS
Bars N Far Face " "
ELETRTIoN EorsE (D)~ For 68"x43" & 76”x4B” DOUBLE OVAL RCP 68“x43" OVAL RCP TO
ear Face *-e@18" ctrs. 68“x43" “ "
- “x58" 15° TO 45° SKEW SLirs 91.7x58” OVAL RCP
SINGLE OVAL RCP ® — For 31"x58 & 767x48 Y P =
0° SKEW @ 12" ctrs. 917x58 | ) o i
CHIEF ROAD DES!GN,ENGR. |"DOPTED: g/g9 | REVISION
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BAND-
BAND SEE DETAL B

BAN . t ! Y4 DIA. BOLTS BAND
PIPE W SEE DETAL A :{! [EI‘J m PIPE
= : + PIPE ® ©
o4 T . ™
TOP VIEW o1 e Ll
4" ayie I
N i N %" SQUARE —L‘l I—_ BOLT BAR N Gl N 0
M AR P
! o
- @1 it L
— END VIEW -
SIDE VIEW STRAP DETAL FRONT VIEW SIDE VIEW 7
TOP VIEW
M— BAR DETAL ANGLE COWECTION. SHOWN. _
I BAR L STR YPE MAY
262" ¥ ANGLE e e "0* RING GASKET BOLT BAR USED AT CONTRACTORS OPTION.

2'/4"x8"x.079 GALV.
TENSION STRAP

WHEN WATERTIGHT OR

12" Min,
SIPHON JOINT IS REQUIRED.

c

i

BAND-

FOR DOWN DRAINS, INSTALL
SYNTHETIC RUBBER STRIPS

[/A
vz SEE DIMPLE DETAL

REFORMED ROLLED

END HELICAL :
¥ SPOT WELD 3
aTyYP) NN
¥ SPOT WELDS SHALL DEVELOP Te
FULL STRENGTH OF STRAP o 2 2x2"x¥g " ANGLES
Q
DETAL A STRAP DETAIL
SECOND ANGLE CONNECTION SPOT WELD (OR ARG WELD) BAND DETAIL
ASSEMBLY IS OPTIONAL FOR PIPE ———
36" DIA. OR LESS, IS REQUIRED FOR SEE STRAP DETAL STRAP TO BAND
PIPE GREATER THAN 36" DIA. DIMENSION "C: 7 MIN, BETWEEN DIMPLES, AS REQUIRED . '
T TO FIT THE HELIX ANGLES. %" DIA. CARRIAGE BOL
END VIEW SPOT WELD

WITH CUT WASHERS
LOOP IN STRAP

064 THICK GALV BAND Va7 67 GALV. BOLTS BAND T M
GALV. FORGED STEEL BAR L |
ANNULAR COUPLING BAND (SEE BAR DETAL) X% TWO PIECE INTEGRAL
FLANGE DIE FORMED FOR
BAR & STRAP DETAL USE ON 6", 8", AND 10" HCMP
ALTERNATIVE ANNULAR DETAL B

)

COUPLING BAND FOR

DIMPLE DETAIL

% ¥ K B SPACES AS REQUIRED TO
FIT HELIX ANGLE.

WM NOTE: FOR HMCP DOWN DRAINS |/2ll
HCMP THRU 84" AND SLOTTED DRANS XA
RIVET, SPOTWELD, OR | L
OF CommoaTIOn At 5 ;G| %% UNIVERSAL COUPLING BAND
HEEL AND TOE OF ANGLE

FOR USE ON CMP THRU 36" INCLUSIVE

10"

CONNECTION ANGLE DETALL

¥ ¥ TO BE USED ONLY FOR EXISTING
HELICALLY CORRIGATED PIPES.
ANNULAR COUPLING BAND SEE DIMPLE DETAIL GENERAL NOTES: STATE oF NEvIOR
CORRIGATION PIPE SIZE W V2" BOLTS 1. ALL COUPLING BAND CONNECTING HARDWARE SHALL BE GALVANIZED. DEPARTMENT OF TRANSPORTATION
(N MIN.) | (NO. EACH CONNECTION) UNIVERSAL COUPLING BAND FOR 2.FOR PIPE ARCHES USE SAME WIDTH BAND AS FOR ROUND PIPE ——
7275 W | THRU 307 3 3 T - n OF EQUAL PERIPHERY.
S - 3 USE ON 42" THRU 60" CMP IN,,CLUSNE 3.FOR WATERTIGHT AND SIPHON JOINTS ON ALTERNATIVE ANNULAR COUPLING BAND DETAILS
2 2/3" Jfp THRU_ 60 2 DIMENSION A: AS REQUIRED TO FIT HELIX ANGLE, 7" MN. COUPLING BAND, PLACE MASTIC SEALANT STRIP V" THK x 1Y WIDE
2 273 4 | THRU 84 2% 5 gmsusmu B:Aas R}E?UIRED TO FIT HELIX ANGLE, 2 2/3" MN, « 5° LONG IN LAP BETWEEN BANDS. CMP AND PIPE ARCHES
T " m { "
3t 54" THRU 60 4 3 WO Per o o e TR 4.FOR ALTERNATIVE ANNULAR COUPLING BAND, 2 BAR AND STRAP
T TR0 96 2% 5 : ASSEMBLIES ARE REQUIRED FOR PIPE GREATER THAN 42" DIA., i T R-2.8.1-(604)
COUPLING BAND FOR HELICAL WELD SEAM ONLY OPTIONAL FOR SIZES LESS THAN 42" | fd ses am Siiviia eSO
CHIEF_ROAD DESIGN™ ENGR [ADOPTED 6/71 1~ 7780
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o

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

. BAND THICKNESS SHALL NOT BE LESS THAN 3 STANDARD
THICKNESSES LIGHTER THAN THE THICKNESS OF THE PIPE.

. DIMENSIONS AND THICKNESS SHOWN ARE MINIMUM.
ANGLE 2" LONG WITH 0.064" X 2" STRAP.

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

o

o~

CHANNEL COUPLING BAND
FOR USE ON FLANGED END CMP

(CHANNEL COUPLING BAND SHALL BE TWO PIECE)

X SEE SHEET R-2.8.1. FOR “W" DIMENSION BAR & STRAP ANGLE WEDGE & STRAP
COUPLING TYPE CORRUGATION| PIPE SIZE |[*W OR A| THICKNESS | THICKNESS | THICKNESS | BOLTS | BAR (DIA.)| BAR YIELD | DIMENSIONS | BOLTS | RIVETS ANGLE | SPOT WELDS | THICKNESS THICKNESS
PIPE WALL BAND STRAP { DIA) STRENGTH TO BAND ANGLE TO STRAP WEDGE
(P.S.1) BAND
TWO PIECE
o x Yo" " - 7" .064 - 0.07 0.064 _ Yy
INTEGRAL FLANGE /2" x Va 6" THRU 10 0.064 - 0.079 06 2-%
THRU 36" 12" 0.064 - 0.13 0.064 0.079 0.138
UNIVERSAL 2% % 2" THRY 38" 12" 0.064 - 0.13 0.064 0.079 72" %" 32,000 2% x 2" x¥g" |3 - V" 3 - Y% 5 - %"
42" TARU_60" 161/ 0.064 - 0.16 0.064 DBL_0.079 Al | 32,000
THRU 36" 12" 0.064 - 0.3 0.064 2" x 2 x Y 13 - 5" 3 - %" 5 - 5"
24nx Yy |2 THRU B 12" 0.064 < 0.079 0.064 2" x 2" 1Y B 3 - H" 5 - "
3 2 42" THRU 60" 12" 0.064 - 0.168 0.064 2" x 2" x¥%" - 7" 5 - %"
66" THRU 84" 24" 0.109 - 0.168 0.064 2" x 27 x¥g" - 7 - %"
ANNULAR 48" THRU 60" 14" 0.064 - 0.079 0.064 2" x 2" x¥" - 3 - % 5 - Y5
X 48" THRU 60" 14" 0.109 0.064 2 X 27 X% Yo R
66" THRU 120" 25" 0.064 - 0.079 0.064 27 % 2" xHe” T 9 - %"
THRU 24" A 0.064 - 0.079 0.07 0.07 :;g" " 32,000 2" % 2 x%" | V- " SEE NOTE 8
2wy e | 30" THRU 42 (2 0.064 - 0.079 0.079 0.07 Al g 32,000
CHANNEL 25" 2" o TRy a2 i 3,109 0.109 0.07 " i 32,000
48" THRU 54" ™ 0.06% - 0.079 0.109 0.07 5" " 32,000
e
2 SPOT WELDS TO L20x 2" u¥e”
DEVELOP STRENGTH OF BOLT . —
>
[
N o | }\ A —_——
c ]
) 1
GASKET REQUIRED B THICKNESS SPIRAL CMP
"o — =
GENERAL NOTES - | THICKNESS REFORMED TO ACCEPT UNIVERSAL,
== =2 ’ ANNULAR, AND CHANNEL COUPLERS
LIS S0 SORSSTOL IO S I,
STANDARD SPECIFICATIONS. NOMINAL DIMENSIONS
2.FOR PIPE_ARCHES, USE SAME WIDTH BAND AS FOR THICKNESS | "A" FOR USE WITH CMP
ROUND PIPE OF EQUAL PERIPHERY. 0.079" | ¥, |0.079" THICK OR LIGHTER
3. TWO PIECE BAND IS REQUIRED FOR PIPE GREATER
THAN 42" DIAMETER. 0.109" t* |0.138" THICK OR HEAVIER
TN T itttk SRoT WELDS OR FILET WELDS
THAT DEVELOP MINIMUM REQUIRED STRENGTH OF STRAP. SECTION A-A

STATE OF NEVADA
DEPARTMENT QOF TRANSPORTATION

CMP COUPLING
BAND DETAILS

i ) ]~ R-2.8.2 504

CHIEF ROAD DESIGN ENGINEER| Aooered- m] Fiorss




Ya" Cl.
. oy e (Typ) s Direction of Traffic mes W
L i 2-8/ 3 374" Dia. Hole —  —  GENERAL NOTES
243" | L 4" x 3" x%" Frame / %" Dia. Rod Spacer Bor
it e T [T [ 1. ALL CONCRETE SHALL BE CLASS A OR AA.
See Detal = 4 LS /- [ SP ® B 2. REINFORCING BARS SHALL BE NO. 4 BARS WITH MAXIMUM SPACING AT
¥ =l %" Dia. Rod—, Yo" x 12" Bolt G- ~LEm —— —— -5 |5 18" CENTERS. BARS TO BE EMBEDDED A MINIMUM OF TWO INCHES
%" Dio. Rod————— RS a-To® of Y e Spacer Bar Y, 3 AR . AND BAR ENDS MUST CLEAR SURFACE BY ONE AND ONE-HALF INCHES.
| &2, Holesin Frome | \ L v, M 3. ALL EXPOSED CONCRETE EDGES SHALL BE CHAMFERED ONE INCH.
oy == H 4 4. GRATE AND FRAME ANGLE TO BE WELDED AT ALL CONTACT POINTS.
3Y2"x%" Bars 3" x¥%" Bors
%"-To ¢ o'y.-- 4 QUANTITIES ¥
A3 es in Croic
> M PAT "
e 4" 1" x4 x 4" Bar CONCRETE | REINFORCING STEEL | STRUCTURE STEEL
TTyps 04" =l (Welded to Frame Angle) 0.4 _CU. YD 25 LBS. 230 LBS.XX
Bar Size 3Y/2"x
H X FOR INFORMATION ONLY
nen XX (ncludes F e, Welded Angle, Grate & Spacer Bors}
GRATE DETA'L DETA”— C DETA|L IID" Includes Frams el gl
GRATE HOLE DETAIL RATE HOLD-DOWN BOLT
(MAIN BARS NOT SHOWN FOR CLARITY) (NSTALL ONLY ON APPROACH SIDE OF GRATE & FRAME)

12-Y

Yo" or ¥4 Golvanized
/72" U Boit Round iron

=1l

[>B weld weld — i
2" Plate 9/16" Holes H
" /g ,4-- Bar (Typ.) »ﬁ 2 T

Collar of 2" Black Pipe

Black Pipe
] Anchor 1/''x6'

A L (@) R
l N lormal Shoulder Line _] + Flatten or Point
" . |
‘ 10: 1N L QO Varies %"

L
"\

206"

(Typ. 1 4 i,: ~ (See Typical Section) =
LI ) e Frame ANCHOR ASSEMBLY DETAIL
Vs x 4" Bolts [»L See Grote Detoil %W

(See Detoils C & D) Anchor Assembly Roadway Fillslope

Additionol Anchor Assemblies Required When A
- Pipe Joint Exists Between The Required Anchor Assemblies.

PLAN

WP LR

~TVorieg
vﬂl’]e’ **x
Length of downdrain pipe as shown \7
%" Dia. Rod Spacer Bar 3 1/2"x 3/8" Bors (Typ.) on strycture list (Measure on this line) 12% End Section
Ya' Q. Typ) See DetoilC %" Dio. Rod Spacer Bor Anchor Assembly L
I / _MLP.’I__ Ses DetailC & D B s -6 ©
1 " % 4" Bar ] nlllnmm;[ nE . -
2, Each Side \ Y Y i TYPICAL INSTALLATION - ELEVATION ooy
Frame Angle) - o _
L] 3 M .
K 2|
o 101 1 i & E XXX - See Structure List For Size of Riprop.
5 RN TR IS - STATE OF NEVADA
‘Dl P AR NOTE: DEPARTMENT OF TRANSPORTATION
. GV g CchhA??sll)n Flc:c‘ars S?on z:;ae?? D:.Flrrum ?}oge of 1|o 1 —
irections Toward Outlet Pipe. asin Is
" —t Used As A Junction. Shope Flowlinelis) To Outlet Pipe.
GSECTION A-A 6" 3" 3 And ProvldeuA M-g?mum Slope D: 10:1 To FIo:Iinelsll‘ EMBANKMENT PROTECTOR
P TYPE S
SECTION B-B
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1-5%" Vo Ve
Ve oL cTypa o Vaeelayps| .
2'-5lp" Direction of Traffic =) GENERAL NOTES
— 245" 3 374" Dia. Hole
See Detail "C"! ¥ T-11¥e" L 4" x 3" x%" Frame %" Dia. Rod Spacer Bar 1. ALL CONCRETE SHALL BE CLASS A OR AA.
s T2 /_ 2. REINFORCING BARS SHALL BE NO. 4 BARS WITH MAXIMUM SPACING AT
%" Dio. Rod ——] S | RN i 18" CENTERS. BARS TO BE EMBEODED A MINIMUM OF TWO INCHES
Spacer Bar b o € of Vs" sy, %o Do Red— | Il L ¥ x 15" Boit G E R - . AND BAR ENDS MUST CLEAR SURFACE BY ONE AND ONE-HALF INCHES.
Wy Bars— BB 2:‘]‘“? F"' /2 = Spacer Bor \ 32" : 3. ALL EXPOSED CONCRETE EDGES SHALL BE CHAMFERED ONE INCH.
oles Iy Trame l____ﬁ _____ —— —— = — = 4. GRATE AND FRAME ANGLE TO BE WELDED AT ALL CONTACT POINTS.
ANTITIES *
: 1 2 S e Bars Qu ES
a4z T_ 2%"-To & of¥y"
it o S Holes in Grate CONCRETE | REINFORCING STEEL] STRUCTURE STEEL
- Typ. = ) 069 Cu. YD 40 LBS. 445 LBS.XX
2 T g /e x 4" Bar X FOR INFORMATION ONLY
O
T & (Welded to Frame Angle) XX (Includes Frame, Welded Angle. Grate & Spacer Bars)
GRATE DETAIL Bar Size 3" %" (Typ.) — Ve ori" Golvanized Gollor 0 2°
nEyn ack Pipe
DETALL "C" DETAIL "D
(GRATE HOLE DETAL) GRATE HOLD-DOWN B .
(MAN BARS NOT SHOWN FOR CLARITY) (INSTALL ONLY ON APPROACH SIDE OF GRATE & FRAME) V2 U Bolt g
1Ii.| N
~N Black Pipe
i ~ Anchor 1i/5"x6"
1 . . e weld weld
5-5%," Varies ) L H
o i ] 1 V2" Plote i 9/16" Holes

(See Typicol Section}

‘ 3Y,"x%" Bars (Typ.) :{. Flotten or Point
Ve Gl 34" Dia. Rod Spocer Bar 3" J_ e
] |(Typ.) - %
B 3
<
. Roadway Fillslope ANCHOR ASSEMBLY DETAIL
B N Anchor Assembly
':.’ 0 5 Additional Anchor Assemblies Required When A
&~ = " Pipe Joint Exists Between The Required Anchor Assemblies.
.
(C10x15.3)'—\
&
SECTION A-A
X — 12" Slotted C.M.P. as noted, end slot at outer P
fof I R- Length of downdrain pipe as shown
wol of structure, (For Detais See R-2.13.) on structure list (Measure on this line)
x 12" End Section
1 x4 x4" Bar (Typ.) Slotted . 9" Min. T T |
XA yp P. . %" Dio. Rod Spocer Bor Anchor Assembly 5
| — Shoulder Dike Yar e aypy - Shoulder Dike 6x5'x1'-6" L
? o 1 1 T !
H ; N TE
| gy 8 AT lic
PN c b Y
o o MEBE ‘ & Sl e x 4 Bars 6o
& Typy i 8 = |7 (Welded to Frame Angle) XXX - Riprop As Determined By The Hydraulic Engineer.
& I o (See Structure List For Size of Riprap}
TR R ¥ - —
lIlI L &4
= ot
- STATE OF NEVADA
2" x 12" Bolts I B NOTE: DEPARTMENT OF TRANSPORTATION
(See Detals C & D) P Coten Bosin Floors sholl Have A Migimum $jope of 10:1 —E—
. rom A irections Towar utlet Pipe asin is
See Grate Detail SECTION B-B Used As A Junction. Shope Flowl Tmelsh To Outiet P:pe. EMBANKMENT PROTECTOR

4" x 3" x¥" Frame -

PLAN

And Provide A Minimum Siope OFf 10:1 To Flowline(s). (TYPE 5_20)

- [ W R-3.1.3 (608}
| At s et ~~ (S e 075
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D NOTE:

Culvert Pipe |® WHEN FULL, LACED TOGETHER
% PLACE LID THIS DIRECTION N
ALL LIFTS ’
= = - )
\
AY
- t \ - L for C.M.P. @ \
NL A i NI (See Sheet R-2.2.1) ;
/ \ B for R.C.P.
/ \ (See Sheet R-2.3.1 S ; DIAPHRAGM
I’ \\ \\
\
{ \ —] Lid DO\
¢ Cal y LTE ¢ > v LACING
g BEGIN & END ONLY —|
21
® LACED AT FACTORY
LACING: SINGLE BASKET LACING: BASKET TO BASKET
NOTE: OPTIONAL WIRE RING FASTENERS ALLOWED AS PER SPECIAL PROVISIONS.

SELVEDGE WIRES
TIE WIRE \‘ M

Lid

Z Diaphragm \ / \ / E

~

H .
? Y D72 g .. e / \
< 1.0' Min, NASAELT
— S =i vcx Ml ok i
SECTION C-C :Lz’:&;%t?’g;’:gmg Filed To (2) Typical All Cells / \ / A
2 Mesh Openings

BASKETH HEIGHT ®
CULVERT SIZE| & T Tty WIRE MESH LACING DETAIL

18" to 36" 3D r-6" 1/2H

42" to 84" 4D r-0" NONE
DEPART:ETNATT Eor") FT:ExégéRTArlon

HYDRAULIC SECTION APPROVAL MUST BE OBTANED PRIOR TO INCORPORATION INTO PLANS INTERNAL CONNECTING WIRE DETAIL —
STANDARD RIPRAP BASIN
STANDARD RIPRAP BASIN FOR WIRE MESH GABIONS BAS
X— When No End Section Is Used, Additional Riprap ShallBe As Required By The Hydroulic Engineer.
' ” _p ‘ 3 y ¢ ¢ GABIONS LACING DETAIL GABIONS LACING DETAIL
XX- Riprap Size As Determined By The Hydraullic Engineer P

(See Structure List For Size of Riprap.) ":\ ol D] R-3.1.4_(810)
= HGR. 7~ 1 ADOPTEDK0/83 |REVISION
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21y"x27"x3/8*%
Frome Angle oround
Perimeter of Inlet

2" Nominal Diameter Pipe
Welded to Frome Angle

20 0"
_o*

2!y"x2'75"x3/8* Frome Angle
Welced Back to Back

—

—1

w

IS

___Pipe Length varies
{See Structure List)

24" RCP

or CWP

—

Iy

\—TOD of Grote Elevation

SECTION A-A

SECTION B-B

~—— GENERAL NOTES ——

ALL CONCRETE SHALL BE CLASS A OR AA.

. REINFORCING BARS SHALL BE NO. 4 BARS WITH MAXIMUM

SPACING AT 18" CENTERS. BARS TD BE EMBEDDED A MINIMUM
OF TWD INCHES AND BAR ENDS MUST CLEAR CONCRETE
SURFACES BY ONE AND ONE-HALF [NCH.

« ALL EXPOSED CONCRETE EDGES SHALL BE CHAMFERED

ONE [NCH.

« STRUCTURAL STEEL WEIGHT INCLUDES THE 2" PIPE AND

THE 214°X2'72"X3/8" FRAME ANGLES.

QUANTITIES™
CONCRETE REINF. STEEL STRUCT. STEEL
0.36 Cu. Yd. 23 |bs. 170 Ibs.

# FOR INFORMATION ONLY

TYPICAL INSTALLATION

STATE OF NEVADA
DEPARTMENT OF TRANSPORTATION

PIPE RISER INLET

(TYPE 3)
Y,

R-4.1.2 (6091

e n

CHIEF ROAD DESIGN ENGR.

ADOPTED: | REVISION
8/69 1




3" x 3" x¥%" Frome Angle — %" Ota. Rod Spacer Bars © 4 FMax - See Tab Detail
Welded Back to Back Spacing Welded To Main Bars, Flush
Ve DA P.C.C. Surface or \WI(h Grate Surface 1 x y" x 4" Bar GENERAL NOTES
Typ) Ve Cleorance /_ Dense Graded Surface Welded to Frame Angle 1. ALL 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.
N GENERAL NOTES Main Bars¥%"(See Table) 3. EXPOSED EDGES OF CONCRETE SHALL BE CHAMFERED 1"
SECTION B-B 1. ALL CONCRETE SHALL BE CLASS A OR AA. SECTION E-E 4. DIMENSIONS MAY BE VARIED TO FIT LOCAL CONDITIONS F ORDERED BY
2. REINFORCING STEEL SHALL BE NO.4 BARS THE ENGINEER.
3" x 3" x3" Frame Angle WITH MAXIMUM SPACING AT 18" CENTERS, " 5. COMMERCIAL PREFABRICATED GRATINGS APPROVED BY THE BRIDGE DIVISION
b 6 .
Around Perimeter of Drop Inlet WIRED TIGHTLY AT ALL INTERSECTIONS AtS, £ THE FIELD-W! RATING SHOWN ABOVE.
- A EMBEDOED 2 CLEAR OF aiL MAY BE USED IN LIEU OF THE FIELD-WELDED Gl SHO!
" CONCRETE SURFACES. - [—’D See Tab Detail 6. 1-6" IS MINIMUM COVER FOR PIPE-ASSUMING CLASS TIT RCP OR
MP WITH BEDDING.
_ 3. EXPOSED EDGES OF CONCRETE SHALL BE 16 GAUGE C CLASS € Be
SIAQ_O_0O 1 CHAMFERED 1°. 7. EXTREME LOW COVER SITUATIONS TO BE REVIEWED BY THE
NGINEER,
4. STRUCTURAL STEEL WEIGHT INCLUDES THE il Flow HYDEALULICS ENGREE
2" PIPE AND THE 3'x3"x%" FRAME ANGLES. &
P .
'_ ;ﬁ v’ See Tab Detail -1 Top of Grate Elevation
- v r
C & | 1 / ¥p.
|
) “ 2.
| 5] ¥p. "
| || [
|| Frcm[/e Angles Cut From Yo" Grate
j I % % Welded Together Angle Stock
alz = 1" xl/g" x 4" Bor:
g 3 G Welded to Frame Angle
3 2 PLAN SECTION D-D
SECTION A-A TAB DETAIL
on o P
3-0 o P.C.C. Surface or
6" . A (See Toble) (3" Dense Graded Surface
2" Nom. Dia. Pi "
2 7"01(':\ ia. Pipe . r 2-11%
& '
< < gz NI ¥/ x 4" Bar
.< J FZ 1 Welded to Frame Angle [—'F
©w =
o & A i
® L - J - b = =
- + '
+ — tE 4 ‘ N3
(=] e~ '
N SECTION C- s ; o -
D ‘e P Ty
e H
£ H
B——J 3 Grote & Frome to be Fastened g d LA
f to the Drop Inlet with /2" Hexogonal [4] H
Nuts & Bolts ('4" x 6" Bolts, h ™ ™
(VAT
Expose Threads 1/4,"). - R
PLAN g hAe g8l e l—'F
roron l PLAN
TYPE 2 DROP |NLET Co?ch Basin Floors Shall Have A Minimum Slope of 10:1
SECTION F"F U m :IIADjreciuons ggwardFllJm:ef l(’uzeT I[f) E?S‘fnP‘s
B|LL OF MATER]ALS Se S unction. ape owl ‘nels © Dutle ipee«
And Provide A Minimum Siope OFf 10:1 To Flowlinels).
X (t=Wall Thickness of RCP) ReP nd Frovige & Minimm Stepe 0:1 To Flowlinels
PIPE SIZE A=D421X H CONCRETE | REINF. | MAIN BARS | FRAME ANGLES | GRATE | FRAME { TOTAL
LINCH) (FT.) Cu. YD. LB. CLINCH) { INCH) LB. LB. LB.
cp. | concrere | remrorens [ STRUCTRAL] | R p. [ concreTe | remForoms | STRUCTURAL p e T 2oes 5 - e |3 172030370 2] et 21
i ol Kl £ 10dT | sRE |3 BB B
18" 0.62 39 120 8" 0.68 40 120 30 ]:-l: 4:29 59 3 1/2x3/8 4X3X3/8 279 a7 376 STATE OF NEVADA
20 | 07 | a4 62 2w | os | 45 132 It a2 |4133% | B3E% RN DEPARTMENT OF TRANSPORTATION
30" 0.93 59 5 30" 0.99 60 15 o
36" R 64 158 36" 117 65 158
PIPE SIZ2E A ] CONCRETE | REINF.[ MAIN BARS | FRAME ANGLES | GRATE | FRAME | TOTAL
42" 1.29 69 170 42" 135 70 170 CINCHY (FT.) | Cu. ¥D. | LB. CINCH) CINCH} LB. :B. Laf TYPE 2 AND 2A
15 2'-0" 2.75 0.67 36 3x3/8 3 1/2x3x3/8 171 13 244
TYPE 2A DROP INLET 18 2:-0" 3.00 0.65 | 37 3x3/8 3 1/2x3x378 174 13 | 244 DROP INLET
24 2'-6" 3.50 0.80 51 Ix3/8 3 1/2X3X3/8 203 81 284
30 3:-0" .00 0.96 | 56 [3 172x3/8 4x3x3/8 213 95 | 368 A R-4.2.1- (609)
36 367 4.50 1.12 60 4 1/2X3/8 5X3x3/8 395 119 514 ‘j're ¥
a2 -0 5.00 1.30 | 77 |4 172x3/8 5x3x3/8 42 | 129 | 51 s D B~ — [ooeTE 70 REVISION
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Begin 24" E
Min. Gutter H

N H

3 1

n H

B - \:\.__ Depress
"/ i Gutter

F rom B

Q A i A

3 o H

2 i

5 ¥

[ L i _‘

° H

° H

@ 5 '

< H

o H

Depress
B - _-] L—""" Gutter
&
5 5 m
- For Dimensions
Not Shown
See Detail G
p —I; NTop ?(1; G‘r‘ateElﬂevation

End 24" lormal Gutter Elev.
Min. Gutter —

—= %" Dia. Rod Spocer Bars @ 4" Max.

— See Tab Detail ”

% Spacing Welded To Main Bars, Flush
TABLE B \ Vﬁth 'G?ute Surface. y " Grate
y Cut From /"
MAXMUM H \‘ : = — P Angle Stock
o JOR A H N " x Vy" x 4" Bor
29" x 18" OR LESS |30 OR LESS v 0 Welded to Frame Angle
36" x 22" 36" "
43 x 27" W Moin Bors %" (See E;ILT“
- SECTION C-C
o TAB DETAIL
(WITH *4 BARS A + 6" (See Table A) s
o 12" CENTERS)| |, b See Tab Detail o1 3,.

1" xY/4" x 4" Ba

r
Welded to Frame Angle

r-11%"

%" Frame Bar Welded

to Frame Angles

SECTION D-D

weld (2) 1/2"x¥" Bolts to Channel

15

15" x 33.9* Channel

GRATE AND FRAME DETAIL

GENERAL NOTES

1.
PLAN ‘L [N—15" Channel (See Channel Detail) 1 1. ALL CONCRETE SHALL BE CLASS A OR AA.
3 o A (See Table A 2. ALL REINFORCING STEEL SHALL BE TIGHTLY WIRED AND EMBEDDED 15"
B L' Yamed5 Plot CLEAR OF CONCRETE SURFACE. EXCEPT AS NOTED, ALL REINFORCING
gt Weld 3a'x Yax15" Plote SHALL BE NO. 4 BARS WITH MAXIMUM SPACING OF 12" CENTERS,
FOR ALL VALUES OF H TO THE MAXIMUM AS SHOWN IN TABLE B. IF. H
EXC HESE MAXIMUMS, DROP INLET WILL REQUIRE SPECIAL X
DETAL F EEDS T ROP INLET PECIAL DESIGN
CHANNEL DETAIL 3, EXPOSED EDGES OF CONCRETE SHALL BE CHAMFERED ONE INCH.
4. WHERE PIPE INTERSECTS DROP INLET ON A 12° OR LARGER SKEW
For Dimensions . Depress Gutter Deduct from C & G Depress Gutter INCREASE J 7O, J , REDESIGN FOR SKEWS AT A
Not Shown N 3 Quantities 307 COS SKEW L
See DetallF See Grate & Frame Detail
8 2 Paving Required | 5. WHERE PIPE INTERSECTS DROP INLET ON A 12° OR LARGER SKEW
15" Channel 3 3] < INCREASE S TO REDESIGN FOR SKEWS AT A.
Normal Gutter Elev. "t _ 13 © COS SKEW £
d40 y © 6. FOR VALUES OF “H* SEE STORM DRAN SCHEDULE OR STRUCTURE LIST.
0.5 Bars Sa-
| " Ctrs. “12  Normol Gutter Elev. 7. "H" IS THE DIFFERENCE IN ELEVATION BETWEEN THE OUT FLOW PIPE
Zlg AND THE NORMAL GUTTER GRADE LINE AT THE CURB FACE
EE 8. PIPE(S) CAN BE PLACED IN ANY WALL.
2|° 9. 1-6" IS MINIMUM COVER FOR PIPE-ASSUMING CLASS IIT RCP OR
E3H 16 GAUGE CMP WITH CLASS C BEDDING.
5 DETALL G 10. FOR DROP INLET, CONFIGURATIONS WITH 2 PIPES-INFLOW PIPE INVERT
- 9" For RCP NOTE : ELEVATION SHALL BE > 0.1' ABOVE OUTFLOW PIPE INVERT ELEVATION.
;. 6" For CMAP Catch Basin Floors Shall Hove A Minimum Slope of 10:1 1, EXTREME LOW COVER SITUATIONS TO BE REVIEWED BY THE
6" For CMP - From All Directions Toward Outlet Pipe. [f Bosin is HYDRAULICS ENGINEER.
Used As A Junction. Shape Flow!ine(s) To Qutlet Pipe. .
. I A (See Toble A) And Provide A Minimum Stope Of 10:1 To Flowiineis).
6 2'-1/2" Min. 6 Shape Flowline to Qutlet 6 Min. 2'-6° [} STRUCTURAL STEEL TABLE A
3 S FOR CMAP
S FOR CHA STATE OF NEVADA
D FOR CMP D FOR CMP PIPE__SIZE MAN FRAME FRAME  |GRATE|FRAME| CHANNEL 7oy DEPARTMENT OF TRANSPORTATION
D+6” FOR RCP 24" OR LESS D+6* FOR RCP 42" OR LESS o | o | mee [Lowep| Ml s ANGLES B |es. [ies | ¥ haee |ues. —_—
D42+ FOR RCP 30" OR MORE D+2+ FOR RCP 48" OR MORE :
S421 FOR LO-HED RCP S+6" FOR LO-HED RCP 29“x45” OR LESS 29" x 8| 30 24" 14" x 23"
$+42+ FOR LO-HED RCP 34"x53“ OR MORE OR LESS [OR LESS | OR LESS | OR LESS 3p'x 3 B (34" e R | 203 | & 93 sl TYPE 3 DROP INLET
36" x 227 36" 30 19" x 307 3 xR 4 B | 273 95 107 475
SEC TION A-A SECT[ON B_B le3» x 27 42" 36" |2 x 344 5 x 3 x %.. 5" x 22" 395 m 126 640
pr P P e xR |5 x % | aas| 129 3 e -
(FOR CMAP, CMP, RCP & LO-HED RCP) (FOR CMAP, CMP, RCP & LO-HED RCP) 54" loge » 45" Six 3w %5tk R | o517 | e 160 a2 i 1 R-4.3-1 1609}
[~ T ROAS. RSN TRA ADOPTED: 10765]REVISION: 1




6" CMP|

TYPE 7 DROP _INLET

Top of grote elevation

7'-0"
Nove | ow,_or
¥

ey 9 | 9"
i

Tan'

—

1-0v

Varies j

8ars
Slope Varies

Al Pipes 2"

Nom. Diu.\

Varies

Dia. + 1'-0" (2'-6"Min.)

SECTION A-A

76"
36"
Ly

[

TYPE 7 DROP INLET

TABLE OF QUANTITIES

% [A Bors[B Bors|C Bars[D Bars[€ Bors|F Bors]G BorsH Bars]1 Bars | J Bars | & bt S|
CMP

4

24
30"

ae3-2"
B¢
aey

o

Jez-3
g«
303-4"

Jeag"
3049+
Je4'-g

s
s
054"

2e!

TYPE 8 DROP INLET

10'-0" Top of grate elevation
[ T T O R LY A S A 9" 9"
S
g
T 1Bor with Pipe
g Y.o Bar no Pi
o
¢ Bors
C Bors Slope Varies
Slope Varies
A Bors
Varies Diometer | Varies
Al Pipes 2"
Nom, Dio.

o

(Typ.)

~+
26"

[

Varies —I——l

TYPE 8 DROP INLET

TABLE OF QUANTITIES

3o

% [A Bors]R Bors[C Bors[D Bors[E Bars[F Bars{G Bors]H Bars[1 Bars |1 Bors| s ke wle
TP

82
87

133
& 1145
B [use

7a|uu

1/* X 1/g" Hex. Head Boit, Hex Nut

SECTION C-C

( V" X 35" X 4% Plate

Steel Strap T

¥ X Y X 3-6%"

C

t

AL

3-6%"

DETAL "C"

2" Nom. Pipe Dia.
e

A
Edge of >
Concrete ——1

Steel Strap

DETAL "

Normal Roadway Ditch F. L.

=00
011

An earth dike, as shown, shall be constructed across
the roadwoy ditch downstream from each type 7
Drop Inlet

SKETCH OF ROADWAY DITCH DIKE
GENERAL NOTES:

. Al concrete shall be Cluss A or AA
. Reinforcing steel shall be No. 4 bars with maximum spacing of
18" centers, wired tightly at all intersections and embedded at
least one and one half inch clear of cancrete surface.
. Dimensians may be varied by the Engineer to fit locol conditions.
. No deductions in concrete shal be made for the 2" crossbars.
. Al exposed edges of concrete shali be chamfered one inch.
. Steel strop ond Fipe for crossbars are included in the structural
steel grate quantities.
. Catch Bosin Floors SholiHove A Minimum Slope of 1011
From AlDirections Toward Qutlet Pipe. If Basin is
Used As A Junction, Shape Flowline(s) To Outlet Pipe,
And Provide A Minimum Slope Of 1071 To Flowline(s)

(S

YL M

STATE OF NEVADA
DEPARTMENT OF TRANSPORTATION

TYPE 7&8
DROP INLETS

.




[A%d=!

2'-47%" GENERAL NOTES

C T
Expansion Joinl\ | )
B l\ (—~Non>Skid Pattern on Frame & Cover 2" 2'-1/a ____/a oAl co‘ncrete shall be A.or AA. .
?v R - Extend Curb under Frame to Fit. o 2. Forming of the base will not be required.
& atl e
By W /8"
4
L. A ] Elev. Top Of Curb 5% _n
nyele L " 7 Y
ol N = ~ [_
: | |
? B L e Grout
o~ 4
Extend Curb under Frame to Fit.
Expansion Joinl/
[—C ™
2'-0"Mgx ~¥-6"Min. |_6" |
Gutter Curb : £
- q = .
PLAN VIEW - 5 s
See Plan For Cross Drain . - 3,-; ”
Size And Slope P.d o S
Depress Depress ‘0 e o
Expaonsion Joint Gutter I~ — N 2
p \ o mee:} ________ 3 Gu‘ttler/ Top of Curb :ﬁ | 9:' @
o
s " -
;o A A~ Flow Line of Curb 2
ol FLOW >—Grout Or Concrete | ©,
—ded Expansion Joint et :.c
L1 | | | o
R T s :
; G -
2'-9" - o o,
7 b P )
VIEW C-C ° ; %
— ] ', (=] B -
‘o B e &N
] O: o e >y \: —
W4 Max. b PLo S0l o S0 lo 4TS c
Var S LI PEACTIR S =
/4" Min. ] 03 1P 0% O 0% "0 00 B
: T 2'-0" T
I\ 1{777] ) [ | FRAME | COWR |
{ H /// = U3 win 3" Min. 7o Lbs
f I R 307 Min. xFor info. only
N ‘ SEC Tl ON A-A STATE OF NEVADA
z | 2" DEPARTMENT OF TRANSPORTATION

SECTION B-B DROP INLET
TYPE 10

WEDGE LOCK HOLD DOWN
£t ] R-4.6.1.2  (60%)

fade oot o ol ihepTER:

v
CHIEF ROAD DESIGN ENGR. | - 1778




Se-Y

30" M L (Curb Opening Length) 6" 30" 87, 1'6" 2’0" . r_(:J'ui_nusz'—o')
(Depress Gutter Tronsition tDepress Gutter Tronsition R
Area) U § Anchors (See Detail “E*). P e ' Top of Grate Elevation
Gutter Depress Gutter Pon for Spacing (See Note No. 91 by
Depression Curb § + Spac! Protective Face Angle (See Detail “E")
Depress Gutter (See Note No. 11 Gutter L |
Depress Gutter Pon Elsvation q F
g { Depress Gutter — N oyl q : _-J’: sk S
Y- > | | NS i &8s $
 — == - P IS H | z 3
S e (B P a= cle Py
= A = wl o, i £le
e g i e Iz 5
= Y .
2= 34 = MELE s
wlg & -2 o o b4
3; (Seo Hote Ho. 21— HE s
Ha i ]
" tSee Note No. 11] 5 3
b k.
Curb Supports (See Detail “E7) v'
9" (R.C.P.)
e ||
S e | [ 8
- 1: - J' - —| -
| = o ped 6% W LI
210" in. | & L v i
SECT[ON A A’2 ' \—Shape Fionkine ™ 2 uinimal g Shape Flowline
To Outlet SECTION B-B To Outlet
.
6 " 5" *% QUANTITIES r' Curb Dpening 10"
(27-67 Winimum) 3 ¥ L
o Il D I, A T o 6 ; /— 1" § Anchors (See Note 9)
ELEVATION N g8 1 58 | B4 L 335167
ol 8 s~ | 87 g: |l A Protective Face Angle
2f 5% | g@ | 28 | 88| 87|
= ae wie - g o |-k
5| #% He[F: i
N h
o T 325 126 1.64 o[- 1.9
S R . o . {See Note No. 2)
G| 1] w2 | 155 | 20| o [y
B 2| 37 | 115 | 2.6 \
g o oo | ee . 1° curd t
Lol s | e | 2 6] 1'-0" | 67| 24" Minimm _ f_ m&‘md m&%"'m.
= . TION C-
6 L rourd Genrog:Longiny o S| w| o | |am SECTION C-C 0 P e e o
| |
A b g Anchor's (See Detall "E), C | % ASSUMED MINIMUM H 15° INLET PIPE GENERAL NOTES
/ for Spocing (Ses Note No. 9} I-— 1. ALL CONCRETE SHALL BE CLASS AA OR A. 4"
= Begin 247 Min. Gutter— 2. REINFORCING STEEL SHALL BE ND. 4 BARS.EXCEPT AS NOTED., WITH MAXIMUM SPACE AT & - Bottom hut Tight On Last Threod.
{ Bock of Curb 12° CENTERS, WIRED TIGRTLY AT ALL INTERSECTIONS. AND EMBEDDED AT LEAST 1hy"
- T ack of Curl CLEAR OF CONCRETE SURFACE, EXCEPT AS NOTED. DETAIL E
r— End 24" Min. Gutter 1 Curb Supports
! SeelDatalliNEy) {See Note No. 2) 3. EXPOSED EDGES OF CONCRETE SHALL BE CHAMFERED ONE INCH. .
Back of Curb 0 N S
| ' o 4. FOR GRATE AND FRAME DETAIL. SEE STANDARD PLANS SHEET R-4.3.1-(609). (TYPE 3 D, for W
V' i S IR R 1 DROP INLET).
L =22 L kT . e D, + 6 for RCP 42° or Less
= 5. FOR VALUES OF "H” AND "L SEE STORM DRAIN SCHEDULE.
“ < Dy +21t, for RCP 48" or Mor
= == 6. “W* IS THE DIFFERENCE IN ELEVATION BETWEEN THE OUT PIPE FLOW LINE AND THE pr 2l for or tere
=z Protective Face Angle NORMAL GUTTER GRADE LINE AT THE CURB FACE. oy
s - - = (See Detai! "E7) . . D, for CWP
= o 7. CURB OPENINGS LONGER THAN T' SHALL HAVE ONE CURB SUPPORT FOR EACH T '
e )B INCREMENT OR FRACTION THEREOF. EVENLY SPACED. D, + 6" for RCP 24° or Less
a 8. PIPE(S) CAN BE PLACED IN ANY WALL. Dy+2 4 for RCP 30 or bore
1 9. ANGLEI ANngRgISEALL gz IMBEDDED MIOPOINT IN EACH ENDWALL AND EVENLY SPACED. STATE OF NEVADA
Lemm C(MAX [MUN SPAC I N
w * DEPARTMENT OF TRANSPORTATION
Grate (See Note No. 4) 370" 10, 1°-6" 15 MINIMIM COVER FOR PIPE-ASSUMING CLASS LTI RCP OR 16 GAGE CWP WITH =

30~

(Depress Gutter Transition
Area)

PLAN

= A
(Depress Gutter Transition
Area)

CLASS C BEDDING.

FOR DROP INLET CONFIGURATIONS ¥ITH 2 PIPES-INFLOW PIPE INVERT ELEVATION
SHALL BE = 0.1’ ABOVE OUTFLOW PIPE INVERT ELEVATIONS.

TYPE 11 DROP INLET

R-4.6.21609)
_ADDPTED- 5/85




A

9¢-Y

PLAN
NOTE:For Dimensions Not Shown
See Type | Manhoie Eccentric. °
Manhole Lid o PLAN
NOTE:For Dimansions Not Shown
treet Elev. * See Type 2 Manhulc Eccentric
¥ 3" or 6" Grade Ring § lsMnr;hol. L&Ig Detail} (smWFJ & C Detail) PLAN
/ y os Required 1o Meet| & 08 Frame & Lover Detai /790 '°';‘:r.“°‘s’°l:v.’ ai Manhole Lid tSee Frome & Cover Detail)
Street Elevation. | %  sccrccmm = 3 — Street £1
Monhole Lid 7| 24 A A .o e . T et-ilex
24"Dio. (See Frome & Cover Detail) ol Dia ‘A To Meet Street 3 35 g';qgir;z"g; m:‘,’ ¢ 4-- 3" S; s‘l'rszage mgg
£ 4\ 48% t0 24" 3 1:<:: ] Elevation. § : ';u” Street Elevation. =] g:reaguElavcf?on.
Street Elevation ' % B¢ - 3 g (7 e B ncemttic ace |-24701a
‘ * g 4 e | R
3 or 6" Grade Ring as Required i f :-’ F o (7
to Meet Street Elevation. % i 2 o N
= - & B L
" ?g;ar:dz;eéc“m”c Rep '3 / v Lo e L =t 48" Dia. Y - I——a" Precast Lid
; v 48" 0ia. ___|
= 1 hd D t For Use in Minimum Cover Situation > 1 l-—72" RCP Sections
- e 48" RCP Sections I where Tapered Sectlon Will Not Fit ]| D 2 - 1'2'3'0r 4’
17, . 4 th - M 1 -
H § S R TY?’%CT;O'L:Na OLE SECTION C-C ' SECTION D-D o Roqdirea.
z b L TYPE 1 & 2 MANHOLE TYPE 2 MANHOLE 2
3 : : ses Gen.tote 7 CONCENTRIC MOD IF 1ED CONCENTRIC ! e
T . it L
- x
K a Concrete Mortor Joint —General Notes—
;| 1.) FOR CAST IN PLACE CONCRETE BASE ALL REINFORCING STEEL TO BE ND. 4 BARS AT 18" CENTERS
: ses Note 3 TIGHTLY WOUND AT ALL lNTERSECTIONS AND IMBEDDED IN CONCRETE AT LEAST 2“ AND BAR ENDS MUST CLEAR
J/' CONCRETE SURFACES BY 117",
2.) ALL CONCRETE SHALL BE CLASS A OR AA.
3.) MANHOLE WITH MORE THAN ONE PIPE—INFLOW PIPE INVERT ELEVATIONS SHALL BE 2 0.1’ ABOVE OUTFLOW
\ PIPE ELEVATION. N
16" ] 146" 4.) FOR VALUES OF “H” SEE STORM DRAIN SCHEDULE OR STRUCTURE LIST. “H” IS THE DIFFERENCE [N ELEVATION L pobe Ty Nty
BETWEEN THE OUTFLOW PIPE INVERT ELEVATION AND THE TOP OF MANHOLE ELEVATION AT STREET GRADE. See note 3__] \
Sha::‘F;f’w‘m‘e"' 187 to 247 RCP 5.) DO NGT PLACE PIPES IN TAPERED SECTION. 146 3 115
To Outle 6.) MANHOLE COVER SHALL BEAR ENTITY IDENTIFICATION AND SYSTEM FUNCTION (IF APPLICABLE). A wli
SECTION A-A De6’-0" for 307 to 48" RCP 10005 ae "
7.) MANHOLE STEPS SHALL CONFORM TO ASTM STANDARD SPECIFICTION C-478 WITH MAXIMUM
TYPE I MANHOLE SPeCé#gPDF 16" ANE 4" gLEAR DlSTAN(I:E FROM THE WALL OF RISER OR CONE SECTION. SECTION E-E
TH MUST HAVE A 10" MINIMUM WIDTH.
ECCENTRIC TYPE 2 MANHOLE
8.) SHAPE FLOWLINE IN MANHOLE TO OUTLET PIPE, AND PROVIDE A 10:1 MINIMUM SLOPE FROM ALL
DIRECTIONS TOWARD FLOWL INE ECCENTRIC
Approx. Weight: Frome 142 Ib.. Cover 122 Lb. Min. ¥ Finished Grade of Surface NOTE$
P Materials Cast iron. Cormercial Prefabricated Adjustment Rings For

4 Holes. 2!-" Dia.
on 297" Dia. Cir.

Maonholes May Be Used When Approved By the Engineer

12" Mln.——\ cover /12 M:.

4 Holes: 17 Dia. * (os specified) —
1 N, *
‘\\,.,,,,.,(,,,.
Ly J | STATE OF NEVADA
” R. Pick Hole DEPARTMENT OF TRANSPORTATION
Concrete Collar e
PN PIoce diorara totiar Y TYPE 1 & 2
& TYPE 1 & 2 MODIFIED
154 Sq. xl7g Thick SECTION F-F TYPchAALNI-:AOELTEHSOD& D\fALA\l[)éJSLJSTING ) MANHOLES
TYPICAL TRAFFIC~STRENGTH MANHOLE FRAME & COVER (ADJUSTED COLLARS MAY BE POURED SQUARE OR ROUND)




LE-Y

r—)
Varies

B I frome & Caover R 213"
4 Holes. 2';" Dia. 255,
Vorles / /» Street Grode A on 297" Dia. Cir. 25|4~
» 2
12" Z_",Mc.? 3% or 6" Grade Rings e
Typ " 0’ -0" @ £ /—(Une or More as Required) z L I A
1 48 M":' ‘Tm > 2 Grout Joints to Sult Grode
3 -ty 1 Typ 24" .
| p Max . I g \ 48" to 24" (x3') Eccentric RCP o BN T _._;':
4 © q A, Tapered Section tmay rotote o~ =
2 5 Canzr;t :lgr':‘gl;—\ ) for step plocement) = .N' '
Eio A\ ¢ K
: 2 EJ 0N K 48" RCP Sectlon
2 i w3 (Lengths as Required) 3¢ (Typ) 2%
-——= L 6|2
c W~ A . Y 237"
i3 Blam For Top Stab Reinforcing 13" Sq. X ' Thick T
i e See Detoil "B” s
%1 o : § _'g Const Jt (Typ} } 3474 {
=19 FLOW 1041 i 01 A + S N w4
=120 |™ =8 POV T B
g PErN| 8lwa bowamcs o PLAN
Nl g BN 8lo~ AR = M)
- 4 3, 21+ 'y . €
Ik wly <z
c {c ” = g E
SNE v Ve " . ™_No. 4 Bors SECTION  F-F
. N 4 - 24" to 72" RCP ’ @ 18" Cirs
?—'S - Approx. Weight: Frame 142 !b.. Covar: 122 Ib Min.
RN 1 Sp— = | No, € Bors Moterial: Cast iron.
N e‘ 8 1 / 3‘ @ 8" Ctrs
el P s W TYPICAL TRAFFIC-STRENGTH MANHOLE FRAME & COVER
4 wogi TS g ey
72" Max RCP 1s_~ . 48" Min or ¥ ND. € Bors @ 6
| ¥ (0.D. of Outlet RCP) 3" or 6° Grade Rings
B {Dne or More os Required) l %:‘fs sghg::?
SECTION A-A Street Grade Grout Joints to Suit Grode -
—_————— / for Top Stab Reinforcing N7,
PLAN (For Variable Height STtuations) See Detali "B ~2" Min (Typ) .
gles A )
i :
« £lagen 5
24” Y R a
L o
gl3e2 .
[ Stroet orode §|2%e s
w573 2
ud -2
° el 8
For Top Slab Reinforcing o+ v )b AN
See Detall “B” £|3 :
« gl" ol \
N >
Cms:.(}n. 4 § No. 4 Bors |® \—No. 6 Bors @ 6" Cirs. No. 9 Bars
yp! 8 R “ o
4" Min | @ 18" Ctrs. w
I fea M i § g a SECTION A-A DETAIL "B"
z (€ Y oy &N T — av e —
= THASAT L G s + (For Minimum Height Sltuation}
- I
£l ! goxiE2 Note: Hydroulic Engineer Wil Look at Other (TOP SLAB REINFORCING)
J > ] .: o|u H Options for Extreme Minimum Cover Situations.
1 N Q
~ I N T clow
FLOW P ! FLOW 8+
\ ! 218 GENERAL NOTES:
ol > AR ————
177 — L Elev. 118 1) ALL CONCRETE SHALL BE CLASS A OR CLASS AA.
i AL | Out = 21 MANMOLES WITH MORE THAN ONE PIPE: THE INFLOW PIPE INVERT ELEVATIONS SHALL
iYL N 'n MR BE GREATER THAN OR EQUAL TO 0.1’ ABOVE THE OUTFLOW PIPE INVERT ELEVATION. —ATE O NEV DR
No. & Bars @ 6” Ctr. 17 | 33 FOR VALUES OF “H”. SEE STORM DRAIN SCHEDULE OR STRUCTURE LIST IN CONTRACT DEPARIMEMT OF TRAWSPORTATION
| ! LANS. "H™ IS THE DIFFERENCE [N ELEVATION BETWEEN THE OUTFLOW PIPE INVERT e
6" | hzj 48* Min or U 6" ELEVATION AND THE TOP OF MANHOLE ELEVATION AT STREET GRADE.
10.D. of Optional 4) MANMOLE STEPS SHALL CONFORM TO ASTM STANDARD SPECIFICATION C-478
ACP plus 1°-6" Mini WITH MAXIMUM SPACING OF 16" AND 4" CLEAR DISTANCE FROM THE MANHOLE TYPE 4 MANHOLE
WALL. THE STEP MUST BE A 10” MINIMUM WIDTH.
SECTION B-B $) MANHOLE COVER SHALL BEAR ENTITY [DENTIFICATION AND SYSTEM FUNCTION (IF APPLICABLE).
€) SHAPE FLOWLINE IN MANHOLE TO OUTLET PIPE. AND PROVIDE A 10:1 MIHIMUM SLOPE ) il R-4.7.2 1609)
FROM ALL DIRECTIONS TOWARD FLOWINE. - CiiEF kD DESIEN Eic. |POOPTEDY, oo | FEVISTON
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» "R

SECTION
TYPE A

10.0108 Cu. Yas. Per Lin. Ft.»)

%*- 0mit Rounding When Curbs Are Back To Back (Epoxy Curb To Plontmix Surface)

SECTION
TYPE B

10.0185 Cu. Yds. Per Lin. Ft.)

Note: Epoxy Cement Moy Be Omitted When Instollation Is Temporary.

GLUE DOWN CURBS

#*x P.C.C. or Dense Graded

11”

SECTION
TYPE 1

(0.05478 cu.yd.per 1.1

370"

4057 70, 200"

On Adjacent Road

SECTION
TYPE 6

10.06593 cu.yd por ft.)

bed.

17-6"
ev171' 0"
[0

SECTION
TYPE 4

10.03627 cu.yd. per ft.)

2" When Positioned On Low Side Of Roadbed
Qtherwise Gutter Cross Slope To Match That

E

SECTIDN
TYPE 8

10.04747 yd.per ft.)

@ This Line Should Be Used To Dimension Offsets.

CURB AND GUTTER

51" 1" -6"

14

SECTIDN
TYPE

10.04552 cu.yd. per ft.)

SECTION
TYPE

10.06%3 cu.yd.per ft.)

1°-0"
8"
* '7"R-
SECTION SECTION
TYPE 2 TYPE 3
(0.02315 Cu. yd. per ft.) 10.02894 cu. yd. per £1.)
CURB
*x P.C.C. or Dense Graded *- Omit Rounding When Curbs Are Bock To Back.
3'-p"
4'-0"
1'-6" 1 -6"
! b
SECTION 2" SECTION -
TYPE TYPE 1

10.07407 cu.ydipar #1.)

VALLEY GUTTER

10,0556 cu.yd-per. £t}

TYPICAL TRANSISTION FROM
ROLLED CURB TO VERTICAL FACE

TYPICAL EXPANSION JOINT DETAIL

\\:j>-— All Edges Rounded '<{' Radius

)" Expansion Joint

ELEVATION

STATE OF NEYADA
DEPARTMENT OF TRANSPORTATION

CURB & GUTTERS

i ¢ R-5.1.1(613)
L. 2 s |3oeTED: REVIS 100
CHIFF ROAD DESICH EfiGR. 8/69 | 5 10/90

)



@ - SIDEWALK ) varies -
@ - CROSS WALK r 4" Concrete Sidewak 5. g i !Curb o (St
D'»O"h'din.
50:1—= |
I -.';1-2:1-?': Fiotter e '; Leviel ——
& Obstruction

4" Aggregate Base

6" Aggregate Bose Edge of Sidewalk 3' Min
N
E SECTION A-A 4" Miny | L4 504 e
=) Varies (8) Curb & Gutter T— .
m : 4" Aggregate Base
4-0° Min. 4 ICc>n<:rete Sidewolk e ggreg
Obstruction

Edge of Sidewalk ~ 3/ pin.
4" Min.—j_' 5?:1 .
4" Aggregate Base

(SECTION)
TYPICAL SIDEWALK DETAIL

501 —e=
123l or Flattero
s [ T

&)

A

______________ A
Optional Cross Walk
Configuration

Min.

8"

4" Aggregate Base
6" Aggregate Base

21

LR TRD TR
Il o

Projection
CURB RAMP of Curb Line SECTION B-B
NARIOTNPSEDE‘{}ALKS ' 10'@3; ]- in. Obstruction
& 3 Min, R Varies 0'-0" To 5'-0" Min. 3'-0" Min. X Varies 0'-0" To 5'-0" Min. X
| See Plan ‘ See Plan
o]

L

MID BLOCK CURB RAMP AL TERNATE

4" Concrete Sidewalk
4" Aggregate Base

SECTION C-C )
Obstruction

varies (8 Curb & Gutter
4" Concrete %idewalk
il

4' Aggregate Base ERSEVI Sy

6" _.._—:l’_j___
6" Aggregate Base

SECTION D-D MID BLOCK CURB RAMP

Back of Sidewalk

GENERAL NOTES
£ 1. SEE STRUCTURE LIST AND PLAN SHEETS FOR (W) anD () .
@z 2. GRATINGS OR SIMILAR ACCESSES SHALL NOT BE LOCATED IN AREA AT STATE OF NevADA
(=]
= THE BASE DF THE CURB RAMP OR LANDING AREA. DEPARTMENT OF TRANSPORTATION
3. NO LIP SHALL BE PERMITTED AT THE CURB RAMP SLOPE TO GUTTER PAN.
CURB RAMP 4. PLANTMIX BITUMINOUS OPEN-GRADED SURFACE SHALL BE FLUSH WiTH SIDEWALKS, CURB_RAMPS,
“IYPE B THE EDGE OF THE GUTTER PAN IN THE AREA OF THE CURB RAMP. CROSS WALK MARKINGS
n 5. ROUGH BROOM TEXTURE ON CURB RAMPS AND WINGS. TEXTURE SHALL (NEW CONSTRUCTION)
p— CLrng tSSIDE:NéﬁgSof - PROVIDE A VISUAL CONTRAST TO THE SIDEWALK. ‘- T : :
urb Cu odius 6. CURB RAMP WINGS DO NOT HAVE TO BE WITHIN CROSS-WALK HOWEVER. | T e
THE RAMP ITSELF HAS TO BE INSIDE CROSS-WALK. CHIEF ROAD DESIGN ENGR. vssT




Ov—-y

Existing C&G 1 :Existing Sidewalk
I I
s
o Optional Back Curb

CURB RAMP
TYPE C

Varies @

4, Sidewalk

. 6"
Varies ¥

/ 6"

e 1.

.

4" Aggregate Base

e (Typ)
SECTION B-B

6]
(Back Curb)

N

4" Sidewalk
Varies %

¢ 50— /] 6"

ban R

4" Aggregate Base
—l—6" ryp
SECTION B-B WITH OPTIONAL BACK CURB

| 6' Min. Varies, 6' Min. ,
0 Min '
4" Sidewalk

Existing Sidewolk—\

1 Optional Back Curb
7/ | /—Existing Sidewalk

- CROSS WALK
- SIDEWALK
* - FROM 0" AT@ TO 6" AT®
K% - 12:10R FLATTER

Baock Curb Line
Gutter Line
4" Concrete @ 16" 8"

‘ Sidewalk Width Varies

4" Aggreqote Base
6" Aggregote Base —

SECTION C-C
Back Curb Line
Gutter Line
4" Concrete @ s-'l 18" ,

Sidewalk Width Varies ’

4" Aggregate Bose
6" Aggregote Base

SECTION C-C WITH OPTIONAL BACK CURB

6' Min.

5' Min.

6' Min.

No Lip (See Notes 4 & 5)

LM Aggregate Bose —— "

Existing Sidewolk—\

No Lip (See Notes 4 & 5)

/—-Existing Sidewalk

! e
e Side-volk7/0pt'°n°'806k Curb

Optional Back Curb

Stop Bar

" 4'Min.

6'Min -

10" Min.

3Min.

Gutter Line
: Projection
: of Curb Line
b ® L
10" Min. 3'Min.
CURB RAMP
TYPE D

GENERAL NOTES
IF RIGHT OF WAY IS AVAILABLE., USE TYPE A CURB RAMP.
SEE STRUCTURE LIST AND PLAN SHEETS FORM&(S).

GRATINGS OR_SIMILAR ACCESSES SHALL NOT BE LOCATED
gEAREA AT THE BASE OF THE CURB RAMP OR LANDING
AREA

NG LIP SHALL BE PERMITTED AT THE CURB RAMP SLOPE
7O GUTTER PAN.

PLANTMIX BITUMINOUS OPEN-GRADED SURFACE SHALL BE
FLUSH WITH OF THE GUTTER PAN [N THE AREA
OF THE CURB RAMP

ROUGH BROOM TEXTURE ON CURB RAMPS AND WINGS.
g%éggﬁEKSHALL PROVIDE A VISUAL CONTRAST TO THE

STATE OF NEVADA
DEPARTMENT OF TRANSPORTATION

Z SIDEWALKS, CURB RAMPS,
SECTION A-A ~4" Aggregate Base - CROSS WALK MARKINGS
SECTION D-D (EXISTING SIDEWALKS)
RSA12-613)
| i Rord DEsioN Engn. 00 TE0: g [ REVISION
i 1 ' . ] '] ;




LY

l—— C
Crosswalk Cross Walk e — Crosswalk W@SWT-‘ pEmge o 2161 -
i b < ﬁ/g !}__2:1“0,- 4' Min. '_Fl‘l?:gtor;
|Flatter, | Flatter|
| |

R - Striping (Typ \\ ol = L
et / ~ T Ee=s ~— Glue Down

~ Glue Down Guide Post

Guide Posts Existin
; _.-'/ ! ~ ur z
- e : o~ ~
L_m. ' | 5. :
‘Min., @ B ©
I Q = 5 ® Sidewalk __Curb &
£l Gutter
I’ e Glue D e wCross Wolk | §|n3‘ 6" Concrete Driveway ‘ l
ue Down > L~ tr = . No Li
Cross Walk Guide Poets ¥ - ping e S0: 1w See Notes 556)

Cross Wolk

2 |—=11211

s s
Striping (Typ)_ < Jeas Striping (Typ) . - g‘l"‘:je[)g::( 12:1 e e|
PLAN PLAN PLAN
Top of Curb H Top of Curb H Street Surface - 4" Aggregate Base .,
|
ﬂ—\l ) INRENEENIEN 6" Aggregate Base

(ELEVATION) o (ELEVATION) ! (ELEVATION) SECTION B-B

TYPE A TYPE B TYPE C (CONCRETE)

AT MID BLOCK AT NOSE OPTION TO USE TYPE B , ® _Sidewalk _ Curb & _,
® - SDEWALK MEDIAN ISLAND BREAK — 4" Plantmix Cutter |

2 S p—- _(CURB ) = ﬁ;umlnous Surface - No Lip
® - CROSS WALK 20— T - Notes 586)
See Note 2 I,, ,IIJ

. Sidewalk Curb & _,
Q._Sidew Gl::tter -—l 3" Aggregate Base .,
’7 Original Ground §
50:7 ?lso Li‘,{‘ te & 6" Aggregate Base
Q ee ole
SRS R . SECTION B-B
(BITUMINOUS SURFACE)
) ® Sidewalk __ Curb &
’ ‘ Gutter "|
I . 6" Aggregate Base 50i1e & S L"ilotes 5&6)
SINGLE AMILY DRIVEWAYS ONLY SECTION A-A 12:7 e ' |
GENERAL NOTES FOR DRIVEWAYS AND CURB RANPS (O_RIG!NAL CROUND? \
1. ALL CURB RAMPS SHALL BE 12:1 OR FLATTER. t Q@ _ Sidewolk (éurtb & 6" Aggregate Base
2. SIDE SLOPES FOR DRIVEWAYS SHALL BE 12:1 DR FLATTER " : | utier 6
UNLESS THERE 1S A 3’ MINIMUM BETWEEN CND OF /2" Exponsion Joint 4" Concrete Sidewalk N o
DRIVEWAY AND BACK OF SIDEWALK [N WHICH CASE THE _B‘_ . o . 301 = ‘ (SO -P 6) 6" Aggregate Bose
SIDE SLOPES CAN BE 10:1 OR FLATTER. 5, J [ kig!See Note SECTION B-8
3. SEE STRUCTURE LIST AND PLAM SHEETS FOR @@ anp (® . 3 \ - AGGERGAT
4 GRATING OR SIMILAR ACCESSES SHALL NOT BE LOCATED v N NS ¢ CATE)
IN AREA AT THE BASE OF THE CURB RAMP OR LANDING AREA. el . - .
5. NO LIP SHALL BE PERMITTED AT THE CURB RAMP SLOPE ﬁ' Enges Rounded 4" Aggregate Bose | P ol i e,
TO GUTTER PAN. A . 1 SIMENT O TRMISPORT
S
B. PLANTMIX BITUMINOUS OPEN-GRADED SURFACE SHALL BE .
FLben it THE E0oE OF e cuTren e TuTAER BE TYPICAL EXPANSION JOINT DETAIL 6 Aggregate Bose — DRIVEWAYS, CURB RAMPS,
OF THE CURB RAMP. (ELEVATION) SECTION A-A CROSS WALK MARKINGS
7. ROUGH BROOM TEXTURE QM CURB RAMPS AND WINGS.
TEXTURE SHALL PROVIDE A VISUAL CONTRAST 10 THE (CONCRETE) EE TETRET)
WALK. | Kl N
b o ADOPTLD REVISION
CHIEF ROAD DESIGN ENGR 1795




LN

GUTTER
N

CURB

STREET \

UTILITY
SEE

DIMENSIONS

Tmow

. 12' MINIMUM FOR ONE-WAY DRIVEWAYS

24'MINIMUM FOR TWO-WAY DRIVEWAYS
40' MAXIMUM

. 20'MINIMUM & 25' MAXIMUM
. 7'MINIMUM, FACE TO FACE
. 50" MINIMUM

. 8'MINIMUM & 15' MAXIMUM

R1= 15'MIN. & 35' MAX.

D. THROAT DEPTH

25" MINIMUM

35' MINIMUM FOR PARKING LOTS
OF > 50 CARS/DRIVE

65' MINIMUM FOR PARKING LOTS
OF > 150 CARS/DRIVE

100' MINIMUM FOR PARKING LOTS
OF > 300 CARS/DRIVE

NOTE 3

NOTES:

INDUSTRIAL, AND MULT| -FIMILY DRIVEWAYS SHALL BE CONSTRUCTED IN ACCORDANCE WITH STANDARD DRAWING
NUMBERS R-5.1
. THE TOTAL WIDTH "W" OF DRIVEWAY CURB OPENINGS SHALL NOT EXCEED 65/ OF FRONT FOOTAGE.
. NO_DRIVEWAY SHALL BE LOCATED WITHIN 6 FEET OF A LIGHT POLE FIRE HYDRANT, MAIL BOX, ABOVE-GROUND
ELECTRICAL TRANSFER FEET

. THE CENTERLINES OF DRIVEWAYS ON OPPOSITE SIDES OF THE STREET AT A MEDIAN OPENING SHOULD BE D
+10 FROM EACH OTHER. WHEN A PROPERTY LINE FALLS IN A MEDIAN OPENING A JOINT DRIVEWAY AGREEMENT

SIDEWALK

DIMENSIONS FOR SECURITY GATE
CONTROLLED DRIVEWAY DETAIL

20" MINIMUM
G. 13" MINIMUM

F. {SLAND LENGTH

\

>

R2+ 25'MIN. & 35'MAX.

A\

|

R2+6' MIN
DEPARTURE SIDE |

N

AR

F

6,
7, 7 MIN.
1O Io% ’
"UTILITY FEATURE"
SEE NOTE 3 / / |
CURB / . /
GUTTER
SIDEWALK

~
DETAL FOR SECURITY GATE|
CONTROLLED DRIVEWAYS

7

N

\

L R1+50" J w l R1+ R2+5" ‘ w R2 | R1 B I cl. B I
T MIN. ¥ ! MIN. T MINT MIN—' L 1
APEI%%ACH
MEDIAN 35
50" MIN. (TYPICAL)

BOX, OR BLOCK WALL HIGHER THAN 2

SHALL BE REQUIRED OR NO DRIVEWAY WILL BE ALLOWED.
. HANDICAPPED ACCESSIBLE SIDEWALKS SHALL BE PROVIDED. SEE STANDARD DRAWINGS R-5.1.1.1T70 R-5.1.3.

INDUSTRIAL, COMMERCIAL, AND MULTI-FAMILY DRIVEWAY GEOMETRICS

UTILITY EASEMENT
SEE NOTE 2 PROPERTY LINE

\

30" MIN.

(TYP)

W = WIDTH OF DRIVEWAY = 12'MIN.
16' MAX. FOR 1OR 2 CAR GARAGE, OR
28' MAX. FOR 3 + GARAGE

bl

SEE NOTE 4

GENERAL NOTES:

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

RUNS PERPENDICULAR TO THE CURB LINE.

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

GROUND ELECTRICAL TRANSFER BOX. BLOCK WALL HIGHER THAN 2 FEET, OR THE CURB RETURN AT A
STREET INTERSECTION OR ALLEY.

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

FEET IN WIDTH OR LESS. THE WIDTH OF THE JOINT DRIVEWAY SHALL BE A MAXIMIUM OF 24 FEET.
A JOINT DRIVEWAY AGREEMENT SHALL BE REQUIRED.

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

DRIVEWAY STANDARDS.

. ALL DRIVEWAY LOCATIONS SHALL BE SUBJECT TO REVIEW AND APPROVAL BY THE ENGINEER.

FOR CURB RAMPS AND DRIVEWAY APRON DETAIL, SEE STD. DWGS. NO. R-51.1.1 TO R-5.1.1.3.

RESIDENTIAL DRIVEWAY GEOMETRICS

STATE OF NEVADA
DEPARTMENT OF TRANSPORTATION

DRIVEWAY GEOMETRICS

: R-5.1.1 4-(613)
| ‘== e i PTED. i I
CHIEF ROAD DESIGN ENGR ADOPTED 1795 | fEVISION
: e




— —_—
y 7 Q"
. @) Vories ! @ vari
< l @ aries
= W. 12° MINIMUM FOR ONE-WAY DRIVEWAYS Q
C. (See Note 6) 24' MINIMUM FOR TWO-WAY DRIVEWAYS
= 7 40 MAXIMUM — O~ -
N (S -SIDEWALK T
P.C. (See Note 6) Sg
| ne |
>
L
.Back Side of Curb c>,n:
- S 25
a
[ Optional Curb P.C
/ Gutter Line (Con Be Placed Inside of Sidewalk) /— o
—3' Min A Back of Sidewalk
v Level
6'Min,  ~hevel —B A,eo 6" i -
(Typ) /— 0 r ' 3' Min. . _l__i__ R }555ng — = -
2or | * b :‘ 1 I ' | a §gm
Flatter [@] @ r@ ©—|
NS I e |
( | — 3 2 * Ly cu.\ Gulter Line > Ve _— . { f _/ i
86 |4 Bors o 18 0.c.* L—8 Y2" Expansion Joint %% 2" Exponsion Joint at P.T. Public Street Z Curb & Gutter
/2" Expansion Joint % Cross Gutler When

Each Way (Typ)

I/y" Exponsion Joint ot P.T.

PLAN
% - See Note 1.

%*#* - For Optional Sectional Pour, See Note 2.

Gutter Line

Varies 6'
I_ Min.
Level Area

Top of Curb

[~

L
Pt
! Vories l

4" Min,

12:1 or Flatter
|

I I
\"/2" Expansion Joint

i |-" Min. 4" Aggregate Base
(See Section B-B) 6" Aggregate Base
SECTION A-A
Gutler Line—\
| Varies 6' 1

LeveIAreo Top of Optional Curb 2.
Top of Curb {Con Be Ploced Inside of Sidewalk)
‘—6" \ 12 tor Flouer 4" Min.
| o] =
I ' 3
B /2" Expansion Joint 4
I Varie |=—6" Min. 4" Aggregate Bose s
(See Section B-B) 6" Aggregate Bose
SECTION A-A WITH OPTIONAL CURB 6.

@
£
| © Vvaries %
| S
d=0.01xG 9" P
[t =i :
N /A0 \ o
[See Note 1 X
6" Aggregate Base
SECTION B-8

GENERAL NOTES:

SPACING OF NO. 4 BARS 1ESS THAN 18" TO MEET LOCAL CODES
SHALL BE NOTED IN THE STRUCTURE LIST.

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

. CONCRETE SHALL BE CLASS A OR AA CONCRETE.
. CURB RAMPS SHALL BE CONSTRUCTED IN ACCORDANCE WITH STANDARD

DRAWINGS R-5.1.1.1T0 R-5.1.1.3.

. FOR GRADE CHANGES GREATER THAN 3%,

VERTICAL CURVES OF AT LEAST 10 FEET MUST BE USED.
DRIVEWAY GEOMETRICS SHALL GO TO THE P.C.

Required For Drainage.
(For Detoil, See Sectlion B-B)

Flow Line Of
Cross Gutter

+ 3% Max,
Grade Break
(See Note 5)

ries
(Based On Sidewalk &
Curb & Gutter Width)

TYPICAL CROSS SECTION
Q

STATE OF NEVADA
DEPARTHENT OF TRAMSPORTATION

MULTI-FAMILY,
COMMERCIAL & INDUSTRIAL
DRIVEWAY DETALS

I3
I

R-5.1.1.5-(613}
= 1ADOPTED: | | REVISION
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Location Mcrker—\\\I

Location Marker

1. MINIMUM 3.0' COVER OVER TOP OF CONDUIT AT SHOULDER LINE.

2. 12 GUAGE BARE COPPER DETECTION WIRE TO LAY

_’////—— Location Marker

10.0° . Shoulder | Travel Lane | Travel Lane Shoulder | 10.0°
A ey .
A
FREEWAY CROSSING DETAIL
€
10.0° | Shoulder Travel Lane Travel Lone Shou | der 10.0’

GENERAL NOTES

FRONTAGE ROAD DETAIL

IN TRENCH ADJACENT

TO CONDUIT AND ATTACH TO LOCATEON MARKER AT EACH END.

3. LOCATION MARKER SHALL BE 2" P.V.C.

Location Marker —.

6.0"

Sidewalk

Shoulder

OR 5.0° STEEL FENCE POSTS.

Travel Lane _;yEC‘

—_

Location

an| Areg

NOTE:

Location Marker

6” Min. Granular Backfill

Locate Detection Wire In

Upper Half 0f Trench

Conduit size Vories —

{See Plans)

F//,/—Line Of Stationing

Shou | der

Travel Lane

Shoulder

(Typ.?}

PN B )

SECTION A-A

€

Travel Lane

CROSSROAD DETAIL

| |

Location Marker

STATE OF NEVADA
DEPARTMENT OF TRANSPORTATION
CONDUIT INSTALLATION
FOR

FUTURE WATER LINES

R~5.1.2

[ CHIEF RO DESiow EncR. |ADOPTED: 573 | BEVISION




¢” @ Hole

Sh—Y

SIZE OF POSTS-STANDARD FENCING post i, 2 Figt Golv.
Brace Clamp 3" 1“ Galv.
CORNER. END & PULL LINE BRACES Broce Rail o strap.
Hex Nut
FENCE | ROUND  [MIN. WT. (LBS/L.F.) MIN. wT. [ ROUND [MIN. WI. (LBS/L.F.) Woshar
HEIGHT | PIPE 0.D. [CLASS 1 | CLASS 2 | T-SECTION [(LBS/L.F.)|PIPE 0.0.[ cLaSS 1 | CLASS 2 " 2ol
Not Less Than 4 16 ole
340 6°| 2.375" 3.65 2.64 [—— 1.30 1.660” 2.27 1.45 galvy, Clams 3" Galv. Rod
TRUSS TIGHTENER
DETAIL E DETAIL F DETAIL G
Cross Fence
Galv. Pipe or Alterncte
Galv. Pipe or Alternate Brace Claomp
? 10" =0* 10" 0" g (SEE DETAIL E)
N 5'-0" Steel Line ~ S x
i | | Posts (T-Sec) \ . See Intermediate
2 Braced Post For R/W Fence
Brace Clamp Details Not Shown
B (SEE DETAIL E) Sy . J s -
| 7 Steel Li T ¢ |
oo o0 ne b 3 I i
ol ] """ Posts (T-Sec) ’ 5 - l
X i r f q o ]
T ¥ TR e g T E' 58 e ianee TYPICAL EXISTING CROSS FENCE TIE
~ N Turnbuckle or Truss ) I - (SEE DETAIL G)
Ll -0 min B temaei g s0p° ve'e GENERAL NOTES

Note: End Post x
Brocing Similar w

INTERMEDIATE BRACED POST

TYPE A FENCE

2-3/8“x4" Stee! Dowels
167 6" /_af Each Jo?n?—-\ ) 16’ 6"

CORNER BRACE FOR
TYPE A FENCE

Notch Toe Nail Top & Sides
6 1 (20d Nalls)

6"x8“ Post
Notch

1. FENCE POSTS AND MATERIALS SHALL CONFORM TQ THE REQUIREMENTS OF

STANDARD SPECIF [CATIONS AND SUPPLEMENTS.

STANDARD FENCING SHALL CONS{ST OF GALVANIZED BARBED WIRE.
GALVANIZED WOVEN WIRE (FARM FENCE) OR A COMBINATION OF
BOTH DN WDOD OR METAL POSTS OR COMBINATIONS OF PQSTS.

3. DARBED WIRE SHALL BE SPACED AS FOLLOWS:

~

4 WIRE: BOTTOM WIRE 15 1/2° ABOVE GROUMD. OTHER SPACING 11 1/2

5 WIRE: BOTYOM WIRE 10" ABOVE GROUND.OTHER SPACING 10

77-0" NI ~
pf—— 17207\ Y Timb
. L— \'1_L - L inlg Peorsfs é Drop Post 1 ” P 6 4. ik"&m‘ﬁeﬁlﬂ‘ﬂ ::%EgE'?EE;?I‘A_JSg:BV TYPE. DESIGN OF FABRIC.
o = TYPE A-832-3B DESIGNATES METAL POSTS.32" WOVEN (FARM)
Fom =T N 6”x8% Post WIRE. AND 3 BARBED WIRES:
Notch ? (4% + Above Ground) 7 P TYPE B-43 DESIGNATES WOOO POSTS. 4 BARBEO WIRES:
- 2 TYPE C-726—4B DESIGNATES COMBINATION OF WOOD AND METAL
~ 72648 DES
L L : o i POSTS, 26- WOVEN (FARM) WIRE. 4 BARBED WIRES.
d|
- :—/ Galv. -wit8® 9:':_%1-“1 \—Lt — ‘-' :ﬂ/a' 5l g5 2
Timber Brage Posts — | |1l " / . = | ::Dbl. Galv 5 sl 3
Ll Elcondtnesto™™’ [ sd. TRARIdne W wire Chwistea) cage oy 4 8
INTERMEDIATE BRACED POST Peteen FostS 3 Sldes of Fosts i 4"
TYPE B FENCE TIMBER CORNER BRACE S
2-3/8"x4" Stee) Dowel ;i X '
ot Each Joing | owels NOTE: g;"s';’l' ;"";'_‘":"S* t: v‘ Note: 1” Tolerance In Spacing
. 10’ -0" ) 70" 10" =0 a e Timber 7 . :. i Altowed Above Button Space
o~ K
oL opi . WOVEN WIRE (FARM FENCE)
JY e ! N 0= F |~ FABRIC
N 1 T —
FIN Sl 1 ; t—+
ol E A = N EE e e STATE OF NEVADA
~ L ~ DEPARTMENT OF - TRANSPORTATION
X ) [~ { #*% Equal ly Spaced N .' e -
e - — | ~Line Post
) —steel LI f Vo, . . | b
;L_r Poets [1-%ec) )(J Garve %% N sted) Sheel Line o) _;L — FENCE DETAILS
SR TYPICAL DETAIL OF WOVEN WIRE

O eintervals ot INTERMEDATE BRACED POST & BARBED WIRE FENCE APPLICABLE A, T e
TYPE C FENCE TO TYPE A,B & C FENCING _cmE;Rmb DEQEWEEGRTADGPYEEE/Gg::‘.-E}z}.}amN




9v-Y

SEE MORTISE DETAIL 7

16'-6" Ctr. to Ctr,

6'-6" Min. Broce (Typ)

9-Ga. Smooth Galv. Wire

0w
o A e T ot ]
] P
= -
Bl ?
. e “
by e
- ———y X <«
ki () O ™ o
! ST T -
i [ B
[ [ ¢
[ [ &
(] [
W ¥}
6'-6" Min.
83" Max

PANEL AT MINOR DEPRESSION

STRESS PANEL

6'-6" Min, Brace (Typ)
= 80d Ring-Shank Nail P 7
e e N\

SEE MORTISE DETAL

/} 7 5
- < O RN N 5
Ry 3
; ,Ea/ s

/SES VS 1 -
SEE MORTISEJ i | i ! 5
Detail H :S'-S" Min. Brace (Typ) : : { &

LA [ L

b cown | o
' 83" Max. 83" Mox 1
END PANEL

SEE MORTISE DETAIL

See Mortise Detail

OR INTERMITTANT STREAM

“*50d Ring-Shank Nai

#%- Pre Drill Holes

**60d Ring-Shank Nail (Typ)

MORTISE DETAIL

See Mortise Detail

*- ADD ADDITIONAL STRAND OF BARBED WIRE
AND/OR A ROCK DEADMAN (MIN. WEIGHT 50 LBS.)

WHEN SPACE BETWEEN BOTTOM WIRE AND GROUND EXCEEDS 20".

ENDING OF ALL CURVES

_GENERAL NOTES

1. STRESS PANELS SHALL BE PLACED EVERY 1320' ON TANGENTS

2. STRESS PANELS SHALL BE PLACED EVERY 660'ON CURVES.

3.END PANELS SHALL BE USED WHEREVER A BREAK IN THE FENCE
OCCURS {1 E. GATES, CATTLEGURDS) AND AT THE BEGINNING AND

4. POSTING ON CURVES SHALL BE ONE WOOD POST PER THREE METAL POSTS.
5 BARBLESS WIRE SHALL BE USED FOR BOTTOM STRAND WHEN REQUIRED
BY NEV. DEPT. OF WILDLIFE OR BUREAU OF LAND MANAGEMENT.
6 WIRES ARE TO BE TIED OFF AT STRETCH POINTS. WRAP AND SPLICE
TO SELF WITH AT LEAST 4 TURNS AT OPPOSITE END OF PANELS,
7. WOOD POSTS SHALL BE 6" NOMINAL DIAMETER.

16°-6" Ctr. to Ctr.

16'-6" Ctr. lo Ctr. 16'-6" Ctr. to Ctr.

B-3"
9-Gao. Smooth Galv. Wire
©
Fe
mie {;_ i
: b O
o 9 !uo %
o * . I, | o] | s £
. . . N
SteelLine Post '[ Twisted Wire Stay (36" *
b 2 Min. ¥
r ] —
o o Y RIS 1 I TR
& it T il
u u
=" Post ) T Post
/— /—Fonca Type as Specitied [
——n e —
i~
See Nate § — —H—. 2 Strands Min. of
0} 9 Guage Galv. Wire
j_;seo Note 1 _uT" post "% Post
S ___’,_ S
Staple Wires to Fence on The A
= : Dgwnstrceeom Side / e
4
Wire Design & Spacing et ——d

Same as The Main Fance

Addit
as R

|

i Decdman (Min.50 Ibs.)

equired
16°-6" c.c. Mox.

16"

AR 2 S
\a ~ l_‘_E o
i v
1ongl Barbed Wire | k‘J
1

or Bank to Bonk Width v

DRAINAGE CROSSING

c.c Mox

STATE OF NEVADA
DEPARTMENT OF TRANSPORTATION

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

- 1

Sl R-61.2_(616)
Foo oo 0P TED: N
CHEF ROAD DESIGN/ENGR.  [OOPTED" sz'wslgs




Gole Lotch Assembly

(See Note 3} Wood Stays ote Latch
\: NVI" Do)\ aé—oala Post

4 — /)
= § 3 -} — -
ES— N
..«A'_ ‘\ :_. / E‘,
SN H i et . 2l 6"x96" Wood Post (End Poneh
R _ TN - - P NTAN TR : ‘y’"(fa‘aan o™ Lag Bolt to Post
M 7 1 ssouri Gote. ag Bol 0 Fos
: L MelnlSlrop/ AR Gate Lotch Assembly
i : 3 9-Gouga Smooth Wire Loops {
L L2 : i : J L) L Borbed w:re—\ )
] 6"x78" Yiood Posl
END PANEL - L END PANEL 60d Noil— u " " €nd Pane
MISSOURI GATE :
(See Hoto J)x f 6" Nominol Dio. (Typ) SteelStrop | Broce Wire |-Borbed Vire
A c /! ] A J Lag Boll To Post
- J— || H — -
11— —\ -1 /’ ~ ———wm—' |
. .
=" \\ \\ 1} // — = ELEVATION
BN S = NN | Z " 77 S TYPICAL GATE LATCH
| |
! |
~ L ! L/ J GENERAL NOTES
END PANEL ! END PANEL 1. SPACING BETWEEN WIRES ON MISSOURIGATE SHALL
4 L BE THE SAME AS WIRES ON ADJACENT FENCE.
METAL DRIVE GATE 2. ?:EEGI;¢EC:°§[:N_L 8E LAG BOLTED FIRMLY TO

3. HINGE POSTS, LATCH POSTS, AND CATTLE GUARD WING
ATTACHMENT POSTS SHALL BE 8 FT.IN LENGTH
AND SHALL BE BURIED 3 FT.IN GROUND.

150" | w 50t % | 4.FOR END PANEL DETALS, SEE SHEET R 6.1.2.
See Plan (See Note 3) 5. WIRE MAY BE USED IN LIEU OF METAL STRAP FOR
/ Gate Closing Device CONNECTION OF CATTLEGUARD WING TO FENCE POST.
Wood Stoys Gote Post
S (" Dia) /_ Ve =
._s . E | ¢ = z = P______ g
|4 \/—'lng wing ? T T == ]
— ey ¥ T
S i i imn~ A=l ; ot —{
S - My U §
EXEN ) BN N A\ NN ! TR
! DI ) ) ) X Metal Strop D
:\‘ i (See Nole 5.} E LJ S
END PANEL ! 'l END PANEL END PANEL
]
U CATTLE GUARD L OR GATE L

STATE OF NEVADA
DEPARTMENT OF TRANSPORTATION

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

T R-6.1.2.1 (616)
et e :
CHEF RGAD DESIGN EWGR. ADOPTED: | o5 | REVISION




8b-d

,10°-0" Chain Link Fence

As Noted On Layouts

10°-0" Chain Link Fence

‘d
12”
|

5'-0" Type A Fence

Brace Clamp
(See DETAIL "C"}

/ Latch Post

S
Gate Post

a

A\

‘~0" Type A Fence

Galv. Pipe

Type A Fence-7'-0*
Chain Link Fence—As Req
For Line Posts

34" Dig.

Galv. Rod

*320" For Fabric
Over 60"

10 Min. For Chain Link Fence! | o %% - Turnbuckle Or Truss Tightener
12 Min. For Type A & . * (SEE DETAIL “B™)
Type C Fence 12 "
Min. SINGLE METAL DRIVE GATES
' As Noted On Layouts |
« I |
1’1 ‘qsuxan 6x8"~_ | i
o n .
=7 \’ﬁ 5 0
s "
=z \' kY2 I
T s
9 HF =)
&7 R NN RS ZZN
I
P 1,0 “ B
L L] 112" to 3" Dia. L SEE DETAIL “A” L_
| [ MISSOURI GATE
As_Noted
On Layouts
Tos Nail Top & Sides (20d Nails) Wa N T F J//‘Lw" Dia. Hole
Tl =]
Dbl. Galv. Wire (Twisted) No. 8 2 &
1" Dap Gage Stapled On 3 Sides Of Posts ole
o
4"%x4"x8" +|C
5|9 34"x1" Galv.
et Iron Strap
2 Hex Nut
Washer

DETAIL

67x8"

IIA "

3T

127

WALK GATE

34" Dia.
Galv. Rod

DETAIL
(TRUSS TIGHTENER)

6" Dig. Hole

IIB "

6”x 8" Post
e B T
474"
;- o t
5
T ™
N ]

1.

2.

3.

See Detail Of

Gate

Single Gate (Typ.)
fAs Noted On Loyou+sw Gate Pos+>/

VP funger Rod H

NOTE:
Bracing Is For Chain Link Fencing.
See Intermedicte Braced Post.Type A Fence.
For Bracing Detail When Type A Fence Is Specified.

As Noted On Layouts

AT

8"
“] L METAL DRIVE GATE IN TIMBER FENCE

GENERAL NOTES

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

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

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

STATE OF NEVADA
DEPARTMENT OF TRANSPORTATION

GATE AND
FENCE DETAILS

ne ' R-6.1.3 (616)
[EiEF FoAD DES1GN ENGR- P00 1E0° 8/69 [1B78RS 1O

Brace Ciomp
Braoce Rail

DETAIL

-



6v-Y

S-66" LENGTH OF FENCING WIRE

8- | g2 ENTWINED IN DIRECT CONTACT
=-{[—2" OFF VERTICAL 1* OFF VERTICAL 4 SPACES © 15° CTRS.(TYP) . ‘S'ITLF;LIE%CHTOLI;‘SS;Ilzg Sﬁ:gHZIRMLY
4'BRACE PIN TOP HORIZONTAL (4'X8") 150 P (SEE NOTE 2) DROPPER (1°X1}°X48"
TWITCH STICK (1%%°X2'X24*) FROM LINE POST OR DROPPER IN-LINE STRAINERS ?S:E“Ué$E?LP§:‘ 60" SPAN
| (SEE DETAIL C) E DI
9 BRACE PIN-\I " 9 8RACE PN g
A
-a 2w [}
— = [) N
- 2
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0 “\ { Tw
* = n P 7 S
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—F P Y { 55
7 = \\ ‘) u_ln
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~7 TS \<§\_ T, N
DOUBLE WRAP BRACE WIRE HIGH TENSILE WIRE o| R =
- (SEE NOTE 9 NS wii o
L |
: il
’ 8 WIRE FENCE DETAIL i
LINE POST
L L Ll (40l X 6'-6'ON 6@’ CTRS) % g’;g”"ﬂ TRUD ,
* RISE OR DIP POST 4'DIA.X &' (SEE NOTE 6
END POST BRACE POST BRACE POST C-C SPACING AS NEEDED DRIVEN 48'
(&' DIAX 89 (5" DiA.X 87 4 DIAX 8 (SEE NOTE 4)

DOUBLE BRACE END ASSEMBLY

NOTE: FARM GATE 12 OR LESS MAY BE INSTALLED
ON POST AFTER FINAL WIRE TENSIONING.

CONSTRUCTION NOTES:

1.END POSTS AND LINE POSTS ARE RECOMMENOED TO BE MECHANICALLY URI\IEN INTO THE GROUND
WHERE SOIL CONDITIONS PERMIT, TO BE DETERMINED BY THE ENGINEER.

Z.NAX POSY 9ACIW IS 60" ON LEVEL TEARAIN WITH DROPPERS ON 15° CENTERS. POST
REASED OUE TERRAIN CONOITIONS. DROPPER SPACING WILL REH!IN ON
l5' (INYERS NIND(M LINE PﬂST SPACING WILL EE ON 13 CENTERS WITHOUT
WITH 4° DIAMETER, SMALL END, LINE POST WHEN NE

3, PLACEMENT OF IN-LINE STRAINERS SHALL BE AS CLOSE ‘m DE CENTER OF THE FENCE RUN AS
POSS . PLACEMENT OF TENSIDN lmlCle SPRING BE OM THE SECOND WIRE FROM
. COMPRESSION OF THE [CATOR SPRING BY |J/4‘ WILL INDICATE A TENSION OF
wmxxmr&v 2% LBS.(x 10 LI!S

4. MAXIMUM LENGTH OF WIRE PER IN-LINE STRAINER ON LEVEL TERRAIN: STRAIGHT=5000%: 1-99
DEGREE WENSIM:Z ” OEGREE CORNERS: 2080" 3-90 DEGREE CmPERSI IMIJ-“
DEGREE UMEVEN TERRAIN REDUCE DISTANCES BY 588 FOR EACH MAJOR

RISE ND DIP. DIP DR RISE POSTS SHALL BE A MINIMUM OF 4’ DIAMETER SNALL END, 8"
LONG, POSITIONED AT HIGH POINTS OF RIDGES Am LOW POINTS OF GULLIES.

5. EXCEPT FOR FASTENING LINE WIRE, WHICH ”AS B&N STRUNG AROUND THE QUTSIDES OF WOOO
POSTS IN CORNERS E_STAPLI QULD NOT BE DRIVEN VEATICALLY INTO
W000 POSTS, ROTATING STAPLES SLIGHTLY MIAV FNDN SLASH CUT POINTS WILL PROVIOE
IMPROVEMENT IN RESISTANCE TO PULLOU'

6. CROUNO RODS OF GALVANIZED STEEL (5/8°x8", SHALL BE PLACED EVERY 158°IN DRY SQILS,

OR EVERY 388° IN MOIST SGILS SFECIFIC ROD POSITIONING TD BE DETERMINED BY THE
ENGINEER. FENCE UNOER PO\ LINES SHALL BE D AT 3 POINTS, ONE DIRECTLY
UNDER POWER LINE ANO ONE EACH SIDE 25° TO 50’ AWAY,

7. " IS REEM(EMED FOR TYING OFF WIRES ON END POSYS TQ USE YHD 2) NICHWRESS SLEEVES
FW-2-3, MANUFACTURED BY THE NATIONAL TELEPHONE SUPPI
W M:CEPTGH.E EQUAL.

8.1T 1S RECD"EPI)ED FOR SPLICING WIRES 0 USE THREE () NICROPRESS SLEEVES OR l
RELIABLE WIRELINK, NUMBER S5B857V, MANUFACTURED BY RELIABLE ELECTRIC COMPANY
ACCEPTABLE EQUAL.

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

18, LINE WIRES SHOULD BE STAPLED TQO THE LINE POST ONLY AFTER TAKING UP PRELIMINARY
TENSION (ABOUT 150 LBS), ON EQCN WIRE. STAPLES SHALL NOT BIND WIRE. hFTEﬂ STAPLING IS
COMPLETED. TENSION EACH WIRE AN ADDITIONAL 188 LBS, FOR A TOTAL OF 2
ISTALL. DROPPERS ONLY AFTER FINAL TENSION IS ON EACH WIRE. SEE mnsmucnuu NOTE *C*,
ABDUT TENSION INDICATOR SPRING.
14, AGDITIONAL CONSTRUCTION NOTES MAY BE FOUND IN UNITED STATES STEEL CATALOG NO. T1L1575,
"HOW TO BUILD FENCES WITH UNITED STAYES STEEL MAX TEN 208 HIGH-TENSILE FENCE WIRE'.

DETAIL C

(IN-LINE WIRE STRAINERS
AND TENSION INDICATOR SPRING)

DROPPER CLIP

DROPPER
1'x1%'x48"

MULTI-GROOVE

7

&

&
48*

5

5

5

rg

ANGLE-GROOVE
DROPPER DETAIL B

6°0lA X 8 POST
WITH &' LEAN
48° IN GROUND

WIRE

ATERNATE FOUR POST
CORNER ASSEMBLY

PLAN
o
» YR NN
b
NI
CONCRETE BACKFILL FULL %I N
DEPTH OF HOLE FOR END PN +
& CORNER ASSEMBLY POST e
WHERE SOIL CONDITIONS 3
REQUIRE p

DETAIL A
POST WITH CONCRETE FILL

/—4' X 8 TOP HORIZONTAL

A

WIRE
S\

DOUBLE BRACE
CORNER ASSEMBLY
(FOR DETAILS-SEE ABOVE)

PLAN

-SPECIFCATION NOTES-
" YOUD POSTS 840 GROPPERS BE PRESSURE
TREATED 1 ACCORDRCE MITH, ARSHTD DESIOMTION
OR EQUIVALENT STATE SPECIFICATION,

ALL FENCE HIRE.E)IJ AND CORNER BRACE ASSEMBLY

AND 'ORMS
FOR CLASS 3 ZINC COATING OF
ﬂSVH SPECIFICﬁHDI AllB.

BRACE_PINS, DROPPER CLIPS. TENSION INDICATOR
SPRINGS, AND IN-LINE STRAINERS SHALL CONFORM
WITH THE REQUIREMENTS FOR CLASS 3 ZI)
COATING OF ASTM SPECIFICATION All6.

STAPLES ARE 1X*, 9 GAUGE WITH SLASH CUT
PolN!’s AND SHALL CONFORM WITH THE REQUIRE-
MENTS FOR CLASS 3 ZINC COATING OF ASTM
SPECIFICATION All6.

o

STATE OF NEVADA
DEPARTMENT OF TRANSPORTATION

HIGH-TENSILE
8-WIRE RANGE FENCE

R-B.1.4 616)
REVISION

CHIEF ROAD DESIGNIENGR ADOPTED 11762




16'-0" CENTER TO CENTER

16'-0"" CENTER TQ CENTER

¥ x 9"GALV.BOLT

0G-Y

X X

| A.

¥a"x 9" GALV.IRON EYE BARS FOR
TOP AND BOTTOM TURNBUCKLES,
¥a'x 2'-0" GALV.IRON EYE BARS

FOR CENTER TURNBUCKLES.

FENCE TYPE AS
SPECIFIED IN PLANS

FENCE TYPE AS -
SPECIFIED IN PLANS \ A \

500' PLAN

CATTLE PASS FENCING (616)

1—+J

500

CUT BRACE AND V" x¥" FLAT GALVANIZED STRETGHER BAR WITH Yo HOLE IN POST WES FOR END BRACE POST U-BOLT CLIPS
ELD TO POST7 / NOT LESS THAN 7 GALVANIZED CLAMPS PER POST. FOR WIRE ROPE NUT—|—
5 ez et Yot e
g 7/ gl cec
4 L EE DETAL 8 USE STANDARD TURNBUCKLES
] V,"-6x7 GALVANIZED IRON, REGULAR N . WASHER— FOR ¥y" BOLTS (12" TAKE UM/ 1/n _ 6 x 7 GALV. IRON
] LAY FIBER CORE ROPE. NO. 5 GAGE WIRE (GALVANIZED) CUT BRACES AND WELD REG. LAY FIBER CORE ROPE
S TO LINE POSTS (HEAD UP) DETAIL A
io| 3
9
N Y," - & x 7 GALV.IRON REG.LAY FIBER CORE ROPE
g ¥)"x 9" GALV. IRON EYE BARS FOR TOP
4 AND BOTTOM TURNBUCKLES, ¥y'x 2'-0"
5 x s GALV.IRON EYE BARS FOR CENTER TURNBUCKLES:
A Wy ul ] TN,
5 4 4 o USE STANDARD TURNBUCKLES
g 5y : & 3 FOR %" BOLTS (12" TAKE UP)
) ¥ EE DETAL A i B
Vs = i B S
Doro Qoro X - 1-6"x?-6" SQUARE CONCRETE BLOCK U-BOLT CLIPS
END POST LINE POST LINE BRACE DETAIL B
BENCH FENCE (830) R
ALL POSTS AND BRACES SHALL BE 50 POUND CRANE RAL OR
47X4"X13 POUND WIDE FLANGE, 9' LONG.
ALTERNATE INSTALLATION INSTALL LINE BRACES AT INTERVALS NOT EXCEEDING 275"
SHAPE AS SHOWN & GRADE TO FIT RCB FLOW LINE / o 3. ALL POSTS SHALL BE AT 16'CENTERS.
POSTS AND BRACES TO BE SET IN CONCRETE AS SHOWN,
A‘//** - = EXCEPT IN ROCK THEY MAY BE GROUTED IN DRILL HOLE.
=4 + 3 GALVANIZED CROSBY CLIPS OR EQUAL AND 1GALVANIZED WIRE NOTE :
[ vaRseLe RCB ROPE THMBLE SHALL BE USED TO ATTACH WIRE ROPE TO EYE BARS. PIPE SHALL BE FASTENED
WINGWALL 127 MAX. CUT GROOVE IN FLANGE OF BRACES FOR WIRE ROPE AND EYE BAR. - TO THE WINGWALL WITH
o T SECURE MESH TO LINE POSTS WITH 7 WIRE TIES PER POST, AND b8 2" x 1-0" GALVANIZED ROD.
d TO EACR WIRE ROPE WITH 1WRE TIE PER 3 LIN. FEET.
T O EACH WIRE ROPE RE TIE PER 3 L Z|5 USE GALVANIZED NUTS AND
wid WASHERS BOTH SIDES OF
- GALV 4|5 PIPE
SECTION A - A : :\ z '
METHOD OF ATTACHING
on P < FENCE WIRE TO PIPE SHALL
. - BE APPROVED BY THE
@ ENGINEER.
X X - TYPE A-832-38 OR A o
TYPE B-832-38 FENCE D D SECTION B - B o 2
X X X - ENTIRE WING AREA TO BE GRADED ‘_ > - RE—
(NO DIRECT PAYMENT) N
% x STANDARD BRACED POSTS & =
AT ENDS OF ALL FENCE .
T T 5 T T T oy,
GRADE WING AREA FOR Z| o o
UNIFORM FENCE LINE >
SECTION C - C
F.L.RCB & DITCH DETAIL C

g

ALTERNATE INSTALLATION—/ :

SEE DETAL C

a T ) T 1 NOTE:

FENCE ATTACHMENT AND/OR
ALTERNATE INSTALLATION

SECTION D - D

OUTER END OF WINGWALL).

METHOD OF ATTACHING FENCE
TO RCB WINGWALL (OPTIONAL)

CATTLE PASS FENCING

TO BE PLACED AT THE DIRECTION
OF THE ENGINEER. (1'-0" MIN. FROM

STATE OF NEVADA
DEPARTMENT OF TRANSPORTATION

BENCH FENCE AND

R - 8.2.1. (616-630)
REVISION: 2-11/82




16-4

Less Than 2 Line Posts
Brace Only

More Than 2 Line Posts
Broce & Truss Rod

BRACING ARRANGEMENT

Type 11 Terminal Post

Tension Wire
154" x 1':. Roi | Formed
fBrcce Rail

LINE POST TOP

3 Strands of Barb Wire.
Equal ly Spaced

Less Than 2 Line Posts
Brace Only

. 10'~0" Max. Spacing Typ. " 10'-0" Max. Spacing Typ.

‘&
f = i
+ly £y
o 53
sl ot
=8 See Detail “B” q) =l
ola oln
g 2’-0* For Fence Height <5’ g 2
340 -
oi2 W' @ Truss Rod . |2 -6" For Fence Height zs'l £l
| /—Tenslon Wire i
[ T 1 .{_
9 [ Mox. 4" Max- ! 2 |~ !
24 T {Chain L.”lk) @ Tension Wire i ?la !
> | See Detail "A " i <> 1
m|r i11°0" & 10" o i mE 1
Post Fig. —t-% | Post Fig. i ¢
i
1

UP TO 72-INCH CHAIN LINK FENCE

315" x 343" Roll Formed Type 11
Terminal Post

UP TO 72

w 154"

=

CHAIN LINK FABRIC
#11 Ga.-2" Mesh Twist Top & x ]
Knuckle Bottom Selvages vf Ll q
BRACE RAIL LINE POST
Brace Rail Line Post
Cov B
vers OH_\ g Brace Band
(ngga Rchls C Rail Cup
Brace Rall Rai | Connector x. Spacing) Truss Rod -
2" Moax. /
tChain Link)

TRUSS ROD HOOKED
INTO LOWER LOOP
(DETAIL “A")

RAIL CONNECTION AT
CORNER POSTS

BRACE & TRUSS CONNECTION
AT LINE POST
(DETAIL "B")

More Than 2 Line Posts

Brace & Truss Rod

BRACING ARRANGEMENT

154" x 1'14 Rol | Formed
/aroce Rall

Borb Wire Arm

Lock Wire For Barb Wire
Place Inside of Arm

LINE POST TOP

See Detail "B”

3"

3l

TYPE II TERMINAL POST

FABRIC BAND FOR
LINE POST #11 GA.

I £ T
/ ~
\_ . K 12
- Tension Wire See Sheet No.
R.6.3.2.1 For
Support Arm
Details
%" @ Truss Rod \
Line Post
| |
Lz Ma: 1 \_ : ! . l 4% M
X o I | 4% Max.
(chain Link) ! #7 Ga. Tension Wire | # Tension Wire
1 A" 1
! See Detail "A L i10" o x 367 ! i
! Post Ftg. [
* !
t - ion LH
acing Typ. 10’ —-0" Max. Spaci Typ.
acing Typ. .1, 10 -0 Max. Spacing Typ.  j
i

—INCH HEIGHT CHAIN LINK 3B FENCE

GENERAL NOTES

FENCE POSTS AND MATERIALS SHALL CONFORM TO THE REQUIREMENTS
OF STANDARD SPECIFICATIONS AND SUPPLEMENTS.

CHAIN LINK FENCING SHALL CONSIST OF GALVANIZED CHAIN LINK
FABRIC ON STEEL POSTS (TUBULAR OR C-COLUMNI.

(3]
8y

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

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

ALL rnnuos SmLL BE unr DIP"’ED GALVANIZED MALLEABLE.
CAST IRON. RESSED

FABRIC SNALL B( nsvzuto w LINE POSTS WITH FABRIC BANDS
SPACED APPROXIMATELY 14 APART. AND TQ TOP AND BOTTOM
TENSION WIRE W{TH HOG RINGS OR TIE WIRES SPACED
APPROXTMATELY 247 APARY.

FOR TUBULAR POST AND BRACERAIL DETAILS, SEE SHEET NO.
R8.1.1,

STATE OF NEVADA
DEPARTMENT OF TRANSPORTATION

FENCE DETAILS
CHAIN LINK WITH C-TYPE POST

Y R-6.3.1 (616)
CITEF ROAD DES TGN ERGRT ADOPTED: 3/ TS FEVSITY|
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2y

PRESSED STEEL CAP
4 CATCH CLEAR (DOME TYPE)
3 STRANDS STD BARB WIRE LATCH CLEAR PRESSED STEEL CAP GATE posTISEE LATCH POST CLAMPS FOR 3 STRANDS STD. 2ARE WRE
/‘G”E P‘VM PT - 5" CTR TO CTR) cLaups For DOME TYPE) /FOR a5 BARB WIRE
ARB WIR
= :_/— 5 £ ~ —GATE POST (SEE
GATE POST CHART
g E 5 % FOR SIZE)
1 [T Ju ~ T
B i s C T T C ey 113 owm Y 3 3 Y 3L C
LTS et | a SR
ON 12¢ CTRS 390" 0.5. FRAME-LQKH g KXoN 12" GRS, KA 8070.0. FRAME
SSATYP) 34 =& IRSSEKKKKLLK N (TYR) oo
PLUNGER ROD GUIDES QOESRERRAREKLKKEY 3l RS ERRERIILIAKKLEY
REGD HRRLHRHRRRHKIRRRK 8|5 RORRRLIRARH I RK I RRRIRHIKKS
. 0202020200000 202020 0 2000 %¢! e LRLRHKIEIRKIKH
z oot 2020%0 20 202020202020 %0 % 5 Ptetetedoletetedetededeted:
& QLHIIKRRKELRKNAT wlo LEERELRERRKKRKNA]
I SLHHRRIIRRICRIS | > SHRRRAN
z i _ 2020200002020 %020 0 0 000  mm . S|
w|  TUBULAR CHAN LINK FABRIC LKL [ T Y~ v sTRETCHER o CHAN LINK FABRIC
g eost N QR RIRLCRALIIN] e % i, .
< 00 0 00O O OO0 09,000 BAR WITH BANDS KR XXX Y/a"x¥a" STRETCHER
3 SO0 00000 00020202020 LXHIAILAHKIILKKIA K
0.0’0‘0‘0.0.0‘0‘0.0.0.0‘000.9 2 .0.0.0,0.0.0‘0,0.0.0,0,0,0, BAR WITH BANDS
1%" 0.D. PLUNGER ROD 0020202020 202030%0 3020205000 3 LRRRIIRIRKIRLIRKRIHKIRKN
2502I0RRRIXHRXIKK] g <Y LRRRRA
000202002020 020 0 3020 020 0% ©
LRRELRLRLLIEKS
KNUCKLED TOP AND 0.0:0:0.0.0:0.9:9.9.0.0.9.0.%,
BOTTOM SELVAGES R0RRRIRIEIIIRN
| SRERLKL | |
4‘ U< Lo L4 L% 1% h e
e
I/H_‘T ﬁ ] T T T T
R RN P W | ) | !
{ [ Sio 15" X 1-578" LD, | 1 o Sz 1 | | 1 ol
Ry 5 ° Ey S Ny I
Pt P ' f [ GATE OPENING (BETWEEN POSTS) o
Pota ! [T R p— [ [ O I A
Lt GATE OPENING (BETWEEN POSTS) T | Lo L‘;;"j'__( :
B ;
SINGLE SWING GATE
DOUBLE SWING GATE -0" MAX.
. I_a—_O—MTE PANEL /~1:90" 0D INTERWR STA
ATE PANLL ey :
., o
s ST
\ N 4 <k . L
\ i NOTE: % ADJUSTABLE TRUSS RODS SHALL BE '
INSTALLED ON ALL GATES OVER 6 FEET .
>\ IN WIDTH TRUSS RODS
/ (SEE DETAL B, SHEET R-6.1.3, FOR -,
y N o TRUSS TIGHTENER DETA ~L—TURNBUCKLE OR TRUSS
7 g 3 FRAME CONSTRUCTION GATES
. L_TURNBUCKLE OR TRUSS
TRUSS Roosj_/ TIGHTENER THRU © - OPENING FRAME E""QSTEU%"?H O%AE];«EISG
FRAME CONSTRUCTION GATES FRAME CONSTRUCTION GATES
THRU 12'-0"OPENING OVER 12-0" to 32'-0" OPENING
GATE POST
GATE OPENING ROURD MIN WEIGHT
N FEET GATE POSTS|  POUNDS/LIN FT
SWGLE GATE | DOUBLE GATE| GNCHES) [CLASS 1]CLASS 7 STATE OF HEVADA
W T06 | UP 10 2 7875 579 | 467 DEPARTMENT OF TRANSPORTATION
7 THRU 13 [ 13 THRU 26 4.000 9n 6.56 e
14 THRU 18 | 27 THRU 36 | 6625 1897 FENCE DETAILS
p— SWING GATES FOR UP TO 72 INCH
LOCK KEEPER GUIDE @))DMETERS AND WEIGHTS LISTED ABOVE ARE MINIMUMS. HEIGHT CHAIN LINK 3B FENCE
LARGER SIZES MAY BE USED ON F AL OF ln - f 7 7692 ©o
HINGE FOR TUBULAR POSTS OCK KEEPER 34" X 3Y," TYPE WPOST (465 LBS/FT) CAN BE USED ST Lot 753
@ - ®IN/ZPLACE oF 2875" 0D ROUND GATE POST [SHEF RoAD DEE?E!T‘—E_\G_RT aoPTED 371 | ieer
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x . - "
" " ' A \ 1 " ]
S;Eefcher Bar Inside Outside
i s~ (SEE DETAIL F)» -
Galv. Pipe Tension Wire Galv. Pipe or Alternote 10 -0" fi
o Alternate 100" _\ 10 -0" = AL g,
0’-0 Brace Clamp 3l Galv. Pipe or Alternate
~ i TN (SEE DETAIL E}) = Brace Clamp
o 25 Vg o1 (SEE DETAIL £)  Borb Wire—/
0|8 oo ? 3 Stronds
- Turnbuckle - pecified
El Line Post Tra HE Fixed Type
5lo . B Tightener a8 Support Arm
o1 Tension Wire ®a
(7Y v
4. ! Corner Post
27 Max. Barb Base
(Chain Link) - - B Post Turnbuckle Or
e Tension Wire ar ftervals or Truss BN End/Corner Post
Not Exceeding Tightener s
500 (SEE DETAIL G} .r_ a 1. Turnbuck |l e
"o > 20~ f
190" Min. 10”7 Min. - S ﬂ}y&\ or Truss Tightener CORNER POST
1707 Min. (SEE DETAIL G)

Post

Brace Clamp
8roce Rait

TYPICAL CHAIN LINK FENCE

INTERMEDIATE BRACED POST

CORNER or
END POST

L& %34 Flat Gaiv. Y¢" @ Hole

Stretcher Bar

34" x 1" Galv.
Iron Strap

SUPPORT ARM
Qutside

CORNER BRACE FOR
CHAIN LINK FENCE

Inside

3 Strands
Fixed Type
Support Arm
Tension
Wire

golf Less Than 4 " @ Hole
alvy orros
Per 3,0 R Eye Top
4" Galv. Rod Barb Base
DETAIL F TRUSS TIGHTENER Line Post
Reflector @ 20°-0" Spocing SUPPORT ARM
(Reflecting Surface Focing Ve
Awgy From The Pit) L 10°-0 ' Brace Clomp Stretcher Bar — 3hy > Clearance Between Bottom of Gate and
(Typ) —I.r . wi 1'-0% (See Detail E) (See Detaoil F) Original Ground Shall be 1% Maximum
) eren mre (Typ) {Typ) PYIINICIINLY S
2 17 Hardware Cloth to be Attached to
Faorlc & B b4 e LT
Galvanized Pipe ¢ haln Link Fabric xoa S T L Chain Link Fence Fabric with Hog
or Alternate \ N 4" & Truss Rod Turnbuck e or Truss Tightener ¢nain Link Fobric £l Rings ot 12" Maximum Spacing
(Typ) = (Typ) (See Detail G) b 205 M -{ ToBe Installed Outside of Pit
¥ o|lo
Line Post—{ tTyp? Z|a Ditch Shall be Backfilfed with
B f o - Excaovated Material ond Compacted
5 } HH =Tans-on ire 'é I 7} s r 2 (:2ho. as Directed by the Engineer.
! t f + S5—rem |
W SZ SR : S IS e T F—H = : W7
JEnanani . A +H } } 1 S ] GENERAL NOTES
@ B ‘I 11 4" Max. .O . 1. CHAIN-LINK FENCING SHALL CONSIST OF GALVANII’ED CHATN-L INK
T 5 g I e e I FABRIC ON STEEL PDSTS (TUBULAR OR C-SECTION).
W P Brace Posts at Intervars [ Tension Wire Mz 2. ML POSTS SHALL BE SET IN CLASS A OR AA CONCRETE.
* 10" Min. S Not Exceding 500 L . - 3¢ AL POSTS TOPS SHALL BE FITTED wlTh SUITABLE FINIALS.
e +2” Mesh. (# 19 Ga.). Galvanized 4. BRACES SHALL BE SPACED APPROXIMATELY 12° BELOW TOP OF
(Typ) x 1°-0" Min. Steel Hardware Cloth VENMINAL POSTS AND SHALL EXTEND FROM END. GATE OR CORNER
Lgl p— (Typ) * % CORNER POSTS TO FIRST ADJACENT LINE POST.
L I NE POST INTERMEDIATE BRACED POST or 5. IA;;JI;;I::[SSSSS;L;’BE HOT-DIPPED GALVANIZED MALLEABLE. CAST
END POST 6. FABRIC SHALL BF FASTENED TO LINE POSTS WITH FABRIC BANDS
TOR TO I SE F ENCE Soacid APPRGCIMATELY 145 ABART, AND 10 TOP_TENSION wIRE
lz:,o~ For Fence Height < 5.| wﬂg{m{{suglm -lnz WITH HOG RINGS OR TIE WIRES SPACED
2'-6" For Fence Height 25 7. FOR ALTERNATE POST mn mu::mu DETAILS SEE SHEETS NO.
R—6.3.1 THROUGM R-6.3
S I ZE OF POSTS STATE OF NEVADA
DEPARTMENT OF TRANSPORTATION
R .
COANER. END. PULL LINE POSTS BRACE RAIL FENCE DETAILS
20D _BRACE POSTS CHAIN LINK FENCE
FENCE ROUND MIN. WT. TYPE 11 MIN. WT. ROUND MIN. WT. (LBS/L.F.) [CROSS-SECTION [ MIN. WT. ROUND MIN. WT. (LBS/L.F.)|CROSS-SECTION | MIN. WT. "
HEIGHT |PIPE 0.D. | (LBS/L.F.) (LBS/L.F.)| PIPE 0.D-"CLaSS 1 ] CLASS 2 | DIMENSIONS |(LBS/L.F.)]PIPE 0.D.[ CLASS 1 | CLASS 2 | DIMENSIONS |(LBS/L.F.) UP TO 72”7 HEIGHT
3t0 6’| 2.375" 2.64  [3.5"x3.57| 4.85 1.900" 2.72 1.94  |1.875"x1.625"| 1.60 1.660" 2.27 1.45  [1.625"x1.250| 1.35, . . R6.3.2.1
——————————— ADOPTED: T REVISION
" CRIEF ROAD DESTON ENR 004 |
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24"

LATCH CLEAR PRESSED STEEL CAP
(DOME TYPE)
PRESSED STEEL CAP
(DOME TYPE) LATCH POST
) GATE POST(SEE GATE POST(SEE
GATE POST 7
GATE POST CHART ~
[—%LATCH CLEAR /— FOR SIZE) \: EE’/ Ton SPI?ES)r e
T 1T T . I I ran) |l famm ny ) ) 3 7). [ n} ¥ Y b 3 ?
TIE WIRES e
ON 12" CTRS 50,0, FRAME on 12" CTRS,
(TYP) 030
J R R AR AAIAHKIR
GHLRIXHRANKS
- NGER™ROD GUIDE Gl . 5 Z52585RRLREL §
I 2-REQ'D T 909099999999, &
3 3 A ORIRRRLIRRIKIRRL
2 i - g S odetetelelel!
W TuBuLAR— | CHAN LINK FABRIC I~ VYo STRETCHER w 0050 CHAN LINK FABRIC 00000
= POST BAR WITH BANDS % SRR 1/a'x¥4" STRETCHER
G | SEAKEEERELLEEEL J BAR WITH BANDS
1%" 0.D. PLUNGER ROD 0000000000000.000
E KNUCKLED TOP AND
KNUCKLED TOP AND 2 BOTTOM SELVAGES
BOTTOM SELVAGES L
S Lic < C C C ¢ TH | [ 7z T 9] 7 p o] il e
T T =
{ 1
1% I | | 1 | -3
Ny i i 15" X 1-5/8" 1D | | Bk
mID \{ 0. y ol mo
1 I ! IR ! ?I [ GATE OPENING (BETWEEN POSTS)
[ Iul__] Lourt
[ i L Lood
‘ GATE OPENING (BETWEEN POSTS) . SINGLE SWING GATE
- —|
-0
DOUBLE SWING GATE o MAx
GATE PANE
90" O.D.INTERIOR STAY
Q" MAX. <
l“LQ‘an PANEL|
~
=3 -
N
NOTE: %" ADJUSTABLE TRUSS RODS SHALL BE A .
4 il INSTALLED ON ALL GATES OVER 6 FELT
WIDTH.
(SEC DETAL B, SHEET R-6.1.3, FOR “¥——TURNBUCKLE OR TRUSS
i TRUSE, TIGHTENER DETAL.) FRAME CONSTRUCTION GATES
= \ _ THRU & ' OPENING FRAME CONSTRUCTION GATES
S / —“_TURNBUCKLE OR TRUSS con -Tion
TRUSS RODS TIGHTENER OVER 60" to 18°0" OPENING
FRAME CONSTRUCTION GATES FRAME CONSTRUCTION GATES
THRU12'-0" OPENING OVER12'-0" to 32'-0" OPENING
GATE POST
GATE OPENING ROUND MIN, WEIGHT
IN_FEET FATE BocTS | POUNDS/LN. FY
SINGLE GATE |DOUBLE GATE | (NCHES) [LASS 1 JCLASS 2
P 106 |UP TO 2 2875 5.79 464
7 THRU 13 |13 THRU 26 | 4000 9.1 6.56 STATE OF NEVADA
14 THRU 18 |27 THRU 36 | 6.625 1897 g DEPARTMENT OF TRANSPORTATION
NOTES. FENCE DETAILS
DIAMETERS AND WEIGHTS LISTED ABOVE ARE MINIMUMS. UP TO
LOCK KEEPER GUIDE QLMGER SIZES MAY BE USED ON APPROVAL OF ENGNEER. 7;”[1::06'-' GCAHTAEINFciRINK FENCE
POSTS 3" x 32" TYPE WPQST (4.65 LBS/FT) CAN BE USED
HINGE FOR TUBULAR 5" @ LOCK KELPER ®|N/2PLACE ©F 2875" 0D. ROUND GATE POST : ; ‘A] R
. B -6.3.
_-ié‘:’“_—-l‘.\.n];&_v.x’l'___ Evision
CHIEF_ROAD DESIGN £NGR, | sooeten 379 | D87 |




R-55

BILL OF MATERIALS 1'~0" for 14’ Cattle Guard N
Tieen RE INFORCING 2'-0"for12;16,20' Cattle Guards bt
12°
€\ ). REQ’D | SIZE FT.BM . 9 ' " " _an .
-c:n"e;ms = : N o3 nmi:u mw ::" 24" x4"xT '2 f*ee| L . Grind Smooth——
e score 2 | 13‘..01 ronizona p 12 3 | Straps @ 4'-0“Ctrs. ! -
w0 waces bR 2110 VERTICAL 8ARS 20 Z : B ; e P.C.C. Impact Buffer Block
e | 3| | [y S g i ! S
- 0 o ”n
e waces | |- | 5o |0 Tor R T ! _[5_ DETAIL”B
WING POST 2 4"x$" |AS REOUIRED — - 1 T/ s ”
bunwe smel 2 |2 | st | e . o ; T = ; - 21136 6 g “i'x4"Stee| Strap
a iH— i = ‘4
. 1 | 1T I o er wpw P
[T e 2y | T — T T N See Detail “B saxt.1f PR
i ehricat sune™ o & . T TT IT T o - 12 Typ.
[ U-uxs . T T TT T N 2" 8" o
H e ™ 23 A ] IT T = A ) I ~
2;-"4 167 ROADSED =O - s LI L1 I - 1/ do' " o
o B T T I ~ N of “O . "
. rE0" s Yo 1 3 % - !
STRUCTURAL STEEL T e e co e : F—1— h ot } io[No- 4 Barsji S Tir_soxto.a
) oo | 1s | . of K . = - L < H N~ No.4 Bars
1TEM wo. 00| siz LencTH  [wT. Les. VERTICAL Bans % | w. il f o - : . - N i Welded to
1 BEAS 13 . 1301 U-BARS. 2 . . b ~ 1. '_- o\ $8x18.4
bEE | I IR . T T o e N 58
[ANCHOR BOLYS) 12 1 172 - 5 1"H°Ie"" A1 \7 " " .
X0 PLATES H o e b 20 ROADBED < g"x12"Galvanized
STEEL ST 3 amaize 12 200 ) w0, Keo'o] size | Lewomn [wr. Las. I_» B Anchor Bolts w/Castle
BARS -2 . 4| 20°-6" 164 Nu+ & wosher
14" ROADSED g
1TEN wo. meo'n|  sizE et [wr. tes. HORIZONTAL BARS :: :.' : 11'3' :;: 8" P.C.C. Impact Buffer Block ” TYPICAL CONNECTION
T BEns 13 .1 150" 1,502 VERTICAL Bans Fr gl Biocoled B850 (4 e — i -8~ 713"
| BEass 7 o184 73 34 u-sans. - Y 12°-0" to 20'-0" Cattle Guards
SPACERS " 2728187 | 016 127 RORIZONTAL Bars 4| oz s N L 1 _0" 11"
fo s | ’ e 200 PLA N " 102 [13-54x7.7 @ 777" -0% T 3{'x12"Golvanized
:::';r:mn:n R e R vt . 27l | 6" ® £ 112" see Detail “A” /- BTt NUTe& Wooher
AL o/ i n / . .
187 AADBED ] Tl g i N 2 Y » . 8"x!»{" Plate
1TEM NO. REQ'D S1Z€ LENGTH T, LBS. a ! 6"x6"x7 3 ¥ \ m,__v_l_ I:I T I:I T I:r T 1:
1 BEAMS 13 $4x7.7 I’l"-o" 1,702 ® NO. 4 BARS WELDED TO 8° | BEAMS / ’ %
ictns S e R e 4 2 No.4x7'-0" A ! 4 . No.4 Bars As 1 hor Bol+
e i o NP b # 5 + ; i NS ! 0.4 Bars “x12"“Gatvanized Anchor Bolt,
o I - N B | Foeh End— ’ ' ! y o o T g i/ Shown Bent Into With Costla Nuv & Wosher
STEEL STRAPS a4 aox1sa” 12" 30 || 2= sTavoaro wETaL on TiaER oaTES SHALL BE consTRUCTED T T - 87 (Typ. )|k End Wall e
ToTAL 3-239 WIEN SHOWK OW FLANS OR ORDEALD BY THE ENGINEER. ;q N ~ i A 201,
1 = e N\ Typ. )
1T WT. tes.| | 3. ALL comscTiows TO PE wEWDED. |ttt e e T R e = :j_ AT T ey T €| yp
N 2 Q] — . o A
lx :: ﬂ:f 4. AL TIMBER SHALL BE PAINTED WHITE PER STANDARD ol T o No.6U Bars @ -{l Ctrs
sPacers 163 SPECIFICATIONS. i e No.4 Bars @ 18“Ctrs.
weren oo i No. 6U Bars @ 7 Cir. ~ a
L4 PLATES wils TAL WINGS ARE OPTIOMAL. SEE DETAIL “A%. FOR SECTION B-B B.ow s
ST sTars R i | - ¢ % “ Dio. Hole
TOTAL 3.892 ADDITICNAL DETAILS AND GUANTITIES SEE SHEET R-T.1.3. No. 4 Bars @ 18”7 Ctr. ] L7 Plote
.3,
ALL ROADRED WIDTH €. ALL WINGS SHALL BE PAINTED WHITE PER STANOARD SECTION A-A (Top Foot Removed for Clarity) 2 _’ 8 .
T [wo.reo'o [size | cewom [or. uos. SPECIFICATIONS. s . . 2"x2 "Metal Tube ot Z'WXZ "Metal Tu?e
- e o] . 4’'Bolt. Nut & Washer . in or
e | NOTE: CATTLE GUARD WIDTH SHALL INCLUDE A 2°SHY 4'Bo Wing Support : 9 Supp
INDICATED O4 THE PLANS. DISTANCE FROM THE EDGE OF TRAVEL WAY. EACH SIDE. N TS T 1
SACKED ROCK AT EMD OF PIPE WILL NOT BE PERMITTEC Nail +o Brace Ngi I Wing B;'—qces n\' *, '_: . ) @ '/4 :{“
With 20d Nails Nail to Wneo! Guard With 20d NaJlS, &7 o A WO e | i ‘/\ N =
P ; + i ails 88,70, g =t |~
276 X7 3 N\ W Ao Rost ——See Note No.4 g (2.X8,X8, Ziy2 Not shown) S4x7.7 »
K 2"x6“x5" =32 “x6" 741 “(nstall Suitable Latch PLAN * wyu ELEVATION
= 2"x6"x3' ~4" ATTY When Gate is Used DETAIL “A )
. | <| (see Note No. 4) v /\ ! % (FOR USE WITH OPTIONAL METAL WINGS ONLY)
” 'Y . " " ' ”
R TN " z %/z-s”xii”x?’ -3 = —27%6"x4" -0 * (This Connection Shall Be Made P
- co s :ﬂ_ T—2"x6"x5'-0" To Second S4x7.7 Beain At 8.33" TATE OF NEVADA
™~ - Naj ling Strip 7 Z From Impact Buffer Blocks) DEPARTMENT OF TRANSPORTATION
1 Nail to Post 27%6“x8" 0" =1, —_—
by vnEO R s : TEEL CATTLE GUARD
5 ven ™ L T o . ,
"6 xB =4y w0 47%6 i 12=0"to20-0" 4'-0" || 6-58x18.4@2' -6"=12'-6" for 12.Cattle Guard STEEL
2HEne A Broce = ol | As Reauired . : 12'TO 20' ROADBED
122040 20-0" ELEVATION OF WINGS 7-58x18.4@2' -5"=14" 6" for 14'Cattle Guard
8-58x18.4@2’ -4|/4”=16’—_6" for 16'Cattle Guard ¥ 7 R-7.1.1 - (617) ]
PLAN OF WINGS 9-58x18.402° ~6%"=20" -6" for 20"Cattle Guard o oo oo oorten o] EVEON




9G6-4

9 . _p . H¥¥K(This Connection Shall Be Made To Second S4xT [
] —_ 1 . st B . on: x7.7 3, .
° 17-0" for 26' Cottle Guard: 2'-0" for 32° & 40— Beam At 8.33” From Impact Buffer Biocks) - 5 . STRUCTURAL
° Cattle Guards (Top Foot Removed for Clarity) 24 39" Plate 20 roet
+ l74'x4"x7’ -2" Steel Straps @ 4'-0"Ctrs. MR Y oy P 7w [wo. mon]  size
2 i 3,{'Bolt. Nut & Washer 2"x2"Metal Tube L i 2"x2"Metal Tube | BEAuS 26 ot
= i 4 * 1 wWing Support wing Suppor+t I BEAws 12 SHxtd.
! B 7 I SPACERS. 144 :b,:s/u'
® i ancion soLts| 24 We
3 , iv TS & rn 4| wa
S et = - < 2 et _@_ "y *w oL ot
T2 = e = . . S el fa
- = T in| X T 13 1T T ia N - = ITEM ¥o. rea'n)  s1ze
= 8 A = T \‘ :1 T 1T T T T - S4xT. 7 e e Py P
s S = T =TT o I o s PLAN 1 e
e e e e = - B PXDETAIL "av ELEVATION S T
DR M - = | =225 | e | S o ~ (FOR USE WITH OPTIONAL METAL WINGS ONLY) prstsmesl o | 4
< o — = o f{‘ See Detail “B” L{'x4"Stee! Strap o' rouney
§“ . 1T T I 1T T 1T 1T T 1T - |/ [TEM NG. REQ’D SIZE LENGTH WT. LDS,
.‘E \ 7~ I>p- R R
P.C.C. !mpact Buffer Block |_> B t oo roares | 4 7:':': :;-t-:.‘ ::21:
s — - - . tl S/ / ] Typ STEEL sl 10 arxiza® 102" -1l
8 26'-0", 32'-0" to 40'-0” Cattle Guards 8 w]No.4 Bars s R
2 A —S8x1€.4 E INFORCING
PLAN +l 26" ROADRED
o % #4 Bars Walded t0 S8x18.4 TTEn wo. ngo'0] S1zE | Lewomh [wT. Lo
A = 200, %5 %6 he ¥ - -
. b i 256 g e B
ra ’ b X L 1T, 3
s TN g 1|8
6" 1| 13"-0".16"—0" or 20°-0" 13’-0".16"-0" or 20’ 0" 6" - W/‘c:;f| Garlxv:n:x e o1t e I
e e Nu sher TOTAL
T 7, 2
® T LY ® TYPICAL CONNECTION T g
— — - P
-3 - X
Wweld 8"X|’4" Plates | 122:’1'3_54)(1 7(!7"=7LQ: 1|,2 :llll:::. :::‘s 2: : :
Together After Erecting|! i cp ompe = —___l"x12“Galvanized o s a | o
e See Detail “A 1 Bl VERTICAL BaRS o | W
i :8 x6“x7' -3 N 6"x6"xT’ —3"2 ﬁ [ pAaun |° toNuf. & Washer COMCRETE prs Tl
H 3 i # ¥ Pl wa H AL BARS] 4 NO. 4
2-#4x7’' -0" ! T T T 'L 1= oo 8"x\{' Plate 267 roaoeen [ 3.36 cu. Yo Tota
Each End N — Tg"x12“Galvanized Anchor Bolts. 15 Roadaco 3. 7a cu: 1o: 4o nouoats
== ™ 87 Typ. I howng n+ With Caostle Nut & wosher ® ¢ BARS WELDED TO 87 | BLAMS ual:::n Py ud :: ° ;
RN N A 1o End WQHS 1'/_&"_CI A Typ.) ALL AGATBED MIDTH HORIZOMTAL SANS| 31 | WO
e i e i o o e e e D 1 e o ) KA R 17eu [wo-rea'o [s1ze | ceworw [or. uos. frabieletiond AN et
#4 Bars Bent Into End Walls 1°—-10" =¢; B CG121 @7"C1'rs. com. T PirE| 1 | 12| w07 20 u-Bans u | w
nio en alls o N #4 Bors @18"Ctrss . N ” nrz FE LEMGTH & ORAINAGE DITEN SHALL BE A3 LIOICATED % e m}é‘?‘.{"’ by N - 2.
Cé121 Bars @ 7 Cir. o sEcTION B-B 7| |P,- TS S e R T TBILL _OF MATERIALS
~ J NOTE:
#4 Bars @ 18" C+r. @ ~ ~ 1. ALL CONCRETE TO BE CLASS A. OR AA. Tren w m‘;".:l:: - I
6-S8x18.4@2"' -6"=12"-6" for 26'-0" Cattle Guard 6 -11" 2. STANDARC WETAL O TIMDER GATES SHALL BE CONSTRUCTED e s | z e
SECTION A-A 7-58x18.4@2" -7"=15'-6" for 32'-0" Cattle Guard c6121 s o Sroched e T ENCIMCER. e ot :
. 9-58x18.4@2' -5!/"=19’ -6" for 40'-0" Cattle Guard ) . ik snacts 2
4. ALL TIMSEW SHALL BE PAINTEO WHITE PER STANDARD SPECIFICATIONS. (WING BRACES 4
Ngil to Brace Nail Wing Braces T L i muacts |2
. With 20d Nails Noil + c‘l?*;'tlﬁ ngwn:?:sﬁudr‘d With 20d N0| Is 0" 6. ALL NINCS SHALL BE PAINTED WITE PER STAOAYD SPECIFICATIONS.  |viNe bAcEs :
“ o " _2” 2 [WING POST 2
2"%x6"“x7' -3 M Wiofh 40°d PN%S;'S ——See Note No.d (22 xee ng _:I,z Not Shown) e
3 “ ” ‘" _ " " ,— X x - GALVANIZED HARDWARE
= e < 47x6 d: | —install Suitable Laten o0 o, feoo [312 [ [ - 1o
.|| (see Note No. 4) b (Wnen Gate" s Used s HRCH
e WASHERS (LOCK) 4 . L3
o it s s K- N
| Sl 27x2"x2"-0" 2"x6”x4l ou o ]
=| Nailing Strip \_2 x6”x5’ -0 o sl
| Nail to Post e n ot _w 1., 1T Typ) . 24'x4 "X’ =2" STATE OF NEVAD,
Tl With 20d Nails N 2"x6"x8" -0 e ‘ ’ , Steel Strap DEPARTMENT OF TRA‘:(SPAORTATION
< . omw N = r N } ] _—
2”x6”x6’—4"z"Broce—/ ~l [ | 47x6 | 26', 32 or 40’ 4°-0" || Grind Smoo+hﬁ_z~
o A ELEVATION OF WINGS Bufrer B oon | STEEL SATTLE SUARD
. or
ffer B! —E ' '
PLAN OF WINGS NOTE: CATTLE GUARD WIDTH SHALL INCLUDE A 2°SHY Buffer Block PP 26'TO 40'ROADBED
DISTANCE FROM THE EDGE OF TRAVEL WAY. EACH SIDE. DETAIL “B” ‘I, . R71Z - 617
“cﬁz‘r‘wo DE§EN_E_NZﬁ__ poopTen -a/s9| YRR
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w Y b 5,4 DIA HOLE WITH BILL OF MATERIALS
2'7"x%"x5" END BARRIER PLATE TYP . 7
2 %78 : %'xg;x;;g; e L DIA.x4* BOLT TYP FRAME SIZE LONG ITUDINAL STRINGERS
i TYP FUL[“I‘.ENI(.;E{'?{SUC; gogTC?;'S, ' %&"B%':E"_B%};‘SEI%Y%A‘ LENGTH | wiDTH NO. REOD» SIZE | SPACING | wT. LBS
80" | 14'-0" 3 EOUAL "5y
3" DIA.x5" BOLTS TYP 2'x2"x7'- 1¥" 10 GA. l 2% 2" 274" 10 GA s-or | 12'-0” 5 EOUAL 16
“2" DIA.x3" BOLTS TYP TUBING END SECTION A L TUBING BRACE TYP v | V| s | 4o
134"x%5"x1 ~10%" FLAT CROSSARM (TYP) . M /—2")(2")(3'-11" 10 GA. STRUGTURAL STEEL
134x%5"x2" -9'73" FLAT CROSSARM (TYP) QQQJ n [ = TUBING BRACE TYP
i 13¢'xMg"x3* -8l FLAT CROSSARM (TYP} Y R Yondt 0 y 1Tem 0. REW | Stz LEWSTH - Les
PV B 4"x4"x7'-10" = 2"x2"x5'-2)/" 10 GA. RAILS 13 3"x37x3/16" 14' 0" 1249
2°-0%, 2'-0 N M & STEEL STRAP\ TUBING BRACE TYP SIDE PLATE 2 xl'::/le' 14°0* 143
N VAX |~ MAX N [ G = CE
| \ a - @r‘ T TIrT TITTTTIINT T 8"x3/16" STL RAILS 13 I x3%3/16" 12°-0 1070
i T . N 14} Q‘/_Sle PLATE (TYP) SIDE PLATE 2 "x3/18 120 122
ik x 1o 1 0 1 1 ] ; Pl AF § j (SEE TABLE) RAILS 13 3x3"3/16" | 10°-0" a2
i / Nl: ETHTT TS, wlF { S‘I N SIDE RAILS 2 °x3/16" 10°-0" 102
| 1 : §L9k I | — Il 7y hl B TYP
i D RAILS 13 I"x3I"INNE" v "3
oy %?:- :T‘ &T PR 8% MINSD . l& Va SIDE RAILS 2 “emaner v-0" 02
'J__!" - L“‘m P ——— Tty 16" 4" DIA DRAINS M
- ‘ M 16"
e Yk ,l 10" TP _] 1+ g~ (SEE GEN.NOTE 7) =~ e
l"EJ_ VARIES: FRAME WIDTH + 3% o ROAD WiDTH ITEM NO. REOD SI2E wT. Les
L
755 SECTION B_B 147 STEEL STRAP 4 174%%4°x7' -10* 107
:4“5 SECTION A-A 12 | sTeEL sTAap 3 1747 x4"x7"-10% w0
~ TYP
g 10" STEEL STRAP 3 1/74"x4"x7" =10 0
1'-0" FOR 14'-0" AND 10'-0" ROADWAYS 3"x3" RAL g STEEL STRAP 2 174" X7 ~107 53
2'-0" FOR 12'-0" AND 8'-0" ROADWAYS
46" VARIABLE WIDTH: SEE TABLE 46" TP WATERIAL LIST FOR WINGS
>
/ Ya'x4"x7'-10" STL \ 12" %" DIA. HOLE IN 2V/5"x ITEM Mo. REWO) St
STRAPS ON 4'-0" CTRS TYP ¥s"x5" END BARRIER PLATE FLAT CROSSARMS H 1-374"x3/16"
—B y WITH Va2 BOLTS i s B R Ao
~3/4"x3718%
2% x¥s" x 4" / 2’ BRACES 2 22710 GA
T %" DIA. x 1" SLOTTED xng" x N 3 BRACES 2 2°x2°x10 GA
HOLES IN CBxI1.5 PLATE CLIP (TYP) b r BRACES z | 25210 o
BRACES 2 2°x2"x10 GA
¥4 DIAXIO" ANCHOR BOLT 7 END BARRIER a 292710 oA
END BARRIER PLATE [ 2 172°x3/16"
4 REQD. EACH SIDE UPRIGHT POST 2 3'!3'!‘!/!5'
1S up,n npyn
,? e DETALS "C" & "D WATERIAL LIST FOR ALL SIZES
‘— z ey 1TEM NO. REQD |  SIZE |LEWGTH |wT. Lbs
©f ©
A A‘ 4¥," Typ. CHAMNELS 2 coxtt.s | e 0" | 184
N PLATE CLIP 12 2°x3/87 | 4 172" L]
iV TYp ANCHOR BOLT CLIP 14 2°x5/16" 4 10
..... — =" \ l I CONCRETE REINFORCING STEEL
T i ! L | 1 i LenotH | cueic vos. . L8s
L W8x18 BEAM 1470 2.29 2
B \_coﬁg":‘]'s TIN 12°-0 2.06 14
o N O0TING 100" 1.84 (3
Ve V PLAN VIEW W8x18 0" 1.62 §0
L 1
GALYANIZED HARDWARE
THIS DESIGN IS NOT FOR USE ON L 3'%3"x¥;" TUBING BRACE WELDED TO
ITEM . Rl
%" SLOTTED HOLES IN MA'NLINES, RAMPS, OR CROSSROADS W8x18 BEAM AS SHOWN (SEE DETAL H) NG. REQD SIZE | LENGTH
1¥4"x¥s" FLAT CROSSARM TYP Ya'x¥e" FLAT CROSSARM DETAL "I" o p AN
st ] 172" 5
54" DIA HOLES WITH %" DIA HOLES WITH . TYP - TYP VASHER s6 s e -
Y," DIA. x3" BOLTS TYP 2" DIA. x5" BOLTS TYP 3 s ‘ i I el
34x37x Mg "X T’ 0" Tﬁgp__ - 12" R MAX . NUT 14 s -
252" 10GA. oSt TYP 171 AMCHDR BOCT 14 374 -
TUBING BRACE B J GENERAL NOTES NOTE: MATERIAL LISTS ARE FOR INFORMATION ONLY.
” " 1. ALL CONCRETE SHALL BE CLASS A OR AA. STATE OF NEVADA
. 2. ALTERNATIVE DESICN MA'
/' DIA WIRE LUG TYP ST 7 CONTRACTOR FOR APPROVAL BY THE ENGREER. | DEPARTM ORTATION
‘u z Z " GRIND SMOOTH '/4")(4»")(7'-10" :. l;:::E,LIE.U;DING: H=-20
STEEL STRAP " ROkGwAY CROSS SLOPE aND GRADE.  C
TYP A DETAlL "H" S. SEE SPECIAL PROVISIONS FOR PROTECTIVE FINISH. STEEL CATTLE GUARD
NOTE: A WELDED OR ROLLED UNIT OF EQUIVALENT 33 3/16% TUBING © GBTATN THE SPECIFIED VIbT OF CATTLE Gonre. (TYPE B
DETAL “A" DESIGN LOADING CAPACITY MAY BE SUBMITTED (See Detoil “I") 7. EXTEND 4” DRAINS TO FACILITATE DRAINAGE OF .
TQ THE ENGINEER FOR APFROVAL IN PLACE OF DETNL ..G.. &, ALL WINGS SHALL BE PAINTED WHITE PER STANDARD SPECIFICATION. R-7.1.3 (617}
A 3"x3"x¥s" TUBING REVISION

CHIEF ROAD- DESIGN ENGR.| AD0PTED) 3-71 1- 18785







65—y

3”7 x 3% x 7'-0% 106a. Post (Typ.) ggg;‘?‘,’;;;"{?;;.*f 1% X 22" M. B. Corner
2lp* x%g" x 5% End Borrier Plate (Typ.) 2" x 2" x 1'-3% 106a. € %" x 127 Drift Bolts (Typ.) :311’: :L;:elsrf??:grd
. .
13, x¥g” x 1°-10% Flat Crossarm (Typ.) . 5’040 Hg;ﬂ"(';rhp \ Tubing Brace (Typ.) See Detal! H)
2 %X Yl - . ”
Typ 134" x%g" x 2'-914" Ftat Crossarm (Typ.) 7 Z”T xb'2 xBZ —7"(4T 10C;a- Counterbore so Nut &
ubing Brace . i
2 1% x¥g" x 3'-8l.4 Flat Crossarm (Typ.) 2% x 2% x T'-1% 106a. M » 2' 0" Dim. A%} Dim._“A ;ﬁﬁ’,‘g‘;;'é:ﬁ”go‘,’:‘°"
. . Tubing End Barrier (Typ.) 2" x 2" x 3'-11" 10Ga. . Flush With Surface 1
see Detail 7g"  Cire. (Type Full Tubing Broce (Typ-.) J Necessary to Seat
e Deta : . " “ ”
© o Length of Post g 2% x 2% x §'-21;" 106Ga. Removeble Panel Kl Cattle guard.
L1, See Detall “C Seo Dotall “Ers e : Tubing Brace (Typ.) —\ See Detail “G*¥ \ i
N4 - PPN
S 2 02 -0 ~ N 8% x¥" Steel Side Plate Bolt+ Top Timber To
Py Max. | Max. N - N (Typ. See Table} . Middle Timber (Typ.)
L - R 2 :In N
A - ! % : N o 7 P
- < n ”n
N Typ. «
! L o N — A » ¢ Eoundoﬂons (Sym. About MH_
2l x¥g" x 5 . Ses Detai! “F* 6'-6 Corner Bolt (Typ.) Unless Noted) Dritl 1hg"s Hole
Eng Barrier Pla?e (Typ.) varies. See Table \ 8% x 8" Timber 8-~ 1 _ _ _ :_l In Cer:fer of Plate
Corner Bo!t (Typ.) 6 x 8 Timber =y T2 3 For 1"@ Bolt
Drift Bolt (Typ.) SECTION A-A SECTION B-B > . - . o » _<+3_, 16d Nalts
- - K m *B” _— f
‘g Py " " f
46 Varies. See Table 46 Ty x 27 End Barrier Typrp ) vor ies L3
by T, yp. 16 Pilot Holes For 34" x 6 Lag St:_rews . + €%
o i (Cattle guard Anchors. Locate From * "B H
3 Rails Near Center To Be Welded To K T
2“ x¥" x 1'-11" Stringer Plotes \ Cattle guard. Typ.) For 16d Nalls
A A 37 x 3" Rails \ PLAN WO
27 x3" x 4ls" Plate Clips With | 3% x 3% x3/8" x 0'~3" Angles 7.
t j k '@ x 2" Bolts {Removable Panel Only} Weld To Header Plate (Typ.) *d C 4 x 47 <l Plate
:’\S 2 x¥¢” x 4" Plate Clips (Typ.) s Cottie guard DETAIL “1“
ﬂ X8 stealiSice PIO*O;% Finished Grade
3{ ® x 6" Lag Screws
ey . : Top of Foundation
wex18 —= —A o {4 Required Each Side) o
5 " . .o
4'® x 1 Slotted Holes In €8 x 11.5 8" x 8" Timber e w
B " " M. B. Corner Bolt (Typ.)
Mounting Angle (Typ.) 8" x 8~ Tlmer/ \-‘\—See Detail “A” 54"8 Holes In 27" x%¢” x 5" End Barrier Plate With " x 2 Jpotts END ELEVATION sx ZXZB T.Bnbecr »
1oy \ "py 1 DETAIL “C 8" x 8" Tinber
TP B Steel Side Plate DETAIL "B —_— (With Cattle guard) ’q x 6" L. S. Anchor Bolt (Typ.)
PLAN L R 3l 54"@ Holes With 54" Stotted Hole In 1% x¥%g” Tuorhse Joints (Typ.)
NOTE: MATERIAL LIST IS FOR 2 R. ” 2 .
INFORMATION ONLY. #ux. , \ L' x 3" Bolts (Typ.) Flo:; iro.:lsc‘:’rm (Typ.) L
¥b- 0 xYg 5. . <
S v . i b rarciodion) [TEEINEE T, | i = '
11EM REQD. SIZE LEKGTH wr. Lbs. TgésuDESl?ndsEgOTnmss e ubing ¢ x 127 Drift Bolt (Typ.)
> T g Ut N MA NES« RAMPS.
T 2 | 13747 x 3216 1°-10 374 4 OR- CADSSRONGS 3,0 J_Z'l 50 I S . [l;lEofaE(LSaEevD;tFlIIUI'\]
e I et e GALVANIZED HARDWARE DETAIL “D” L3 % 30 K (Without Cottleguard)
cRbSSAAMS 2| AATX AT 33 1 ¢ ITEM NO. REQD. | S1ZE | LENGTH L{ Wire Lug (Typ.) : 7
" - : A NIT OF EOUIVALENT
BRACES 2 | 2° X 2" X 10GA. | 1°-3 374 " BOLTS s 172 3 e Sien LoRo NG Cametrr. s B6 SUBu{TTED DETAIL “E” E FRAME SIZE oM. | oM.
BRACES 2 | 2° % 27 X 106A. | 27 174" E5) BOLTS . ir2” | 5" TO THE ENGINEER FOR APPROVAL [N PLACE OF _— Towm | wom | x| 8-
BRACES 2 [ 27 x 2" x 106A. | 3'-11” 38 BOLTS " trz” 2" 37X 3T X 36T U NG Typ B DETAIL ,,F ” 8" | 140" | 4’0" | ¢'-a~
BRACES 2 |27 x 2 x 100a | 572 1727 45 WASHERS 56 816" 8 x 11.5 o8t | 12707 | 30" [ 8"
) 4 | 2" X 2° x 100A. | 7'~1 374 | 123 WASHERS 14 13187 " ,, v oo |20 [aar
BARRIER TS 70 72 T 37 X 3" x¥g” Tubing Brace Welded To 2% x¥" x 1°-11" 87 x 87 Timber ™~ T | v 7o o=
END BARRIER | & | 2 1/2° X 3/16- [ 4 = o yPy T Stringer Plates & Bolfad To W8 x 18 Beam As Ny
BLaTES TS 14 3. - - Shown (See Detai | Plate Clip & Lag Screw—\ GENERAL “WDTES
UPRIGHT POST] 2 | 3 x 3" x 316" [ 70" [ LAC SCREWS A Ll d 54" Holes lufh'/z x 2" Bolts{Typ.) ‘Y. USE SINGLE LAYER FOUNOATION UNIT
i P o FOR EACH CATILE GUARD FRAME.
BILL OF MATERIALS 1 A 2" X% x 4 Plate Clips (Typ.) l 1 4 2. TIMBERS USED IN FOUNDATIONS
FRAE ST i IO TNAL STeeC s 2% x%" x 1'-11" Stringer Plate (Typ.) SHALL BE TREATED.
43¢ Typ.— W8 x 18 Beam
LENGTH wIOTH | No. REGD. | s12e | spacin [wr. Les. 17EM NO._REGD. SIZE LENGTH | wT. LBS. / TIMBER FOUNDATION DETAILS
8°-0" 14'-0" 6 waxia | Eoua 059 RAILS 13 37X 3" x¥y" 147 0% 1249 ‘ DETAIL ”G “ GENERAL NOTES Corner Bolt :
SIDE PLATES 2 8° X 3/16" [ 14'-0" 143 EEEEEe— 1. ALTEANATE DESIGN UAY BE SUBSTITUTED BY THE STATE OF NEVADA'
CONTRACTOR FOR APPROVAL BY THE ENGINEER. NG
0" 1270°| s wax18 | EQUAL 716 RAILS 13 37X 37 X' 120" 1070 MATERIAL LIST FOR ALL SIZES 2. LIVE LOADING! H2D DETAIL A DEPARTMENT OF TRANSPORTATION
SIDE PLATES 2 3 x 316" |12’ 0" 122 (TEM Wo. peed. | size [ wewetw [wr. ies.| o SATILE SuAtD 15 TO BE PLACED OF LEVEL g — — ——
00" 100" | 4 wox16 | EouAL | S73 RAILS 13 37 x 37 xhe” 100" 892 CHANNELS 2 cax11.5| 80 | 18¢ Y on oy, CROss SLOPE 1S
SIDE PLATES 2 8" x /16" 100" 102 STRINGER PLATES 6 2 x 30 [ 1-117] 30 OO 25 pACK, 0N, LINE AND 25 STEEL CA T TL E GUARD
80" 80" | 3 woxis | coua | 430 RAILS 13 37X 37 X" 8 -0" 113 PLATE CLIPS 12 2" x 30" [ 412" D 4. "FRAME WIDFH® COMAINATIONS UAY BE VARIED TO
SIDE PLATES 2 " x 318" 00" 82 ANCHOR BOLT CLIPS 14 2* X 5/167) < 10 OBTAIN THE SPECIFIED WIDTH OF CATTLE GUARDS. T I MBER FOUNDAT I ON
5. USE SELF-LOCKING NUTS ON REMOVABLE PANEL. ;
6. ALL WINGS SHALL BE PAINTED WHITE PER
STANDARD SPECIFICATIONS.







1 DA, HOLE (TYP)
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8-0" . , R
" A
v-e" 6-C3022 @ 12" 1-6" 2y %" DIA. HOLE (TYP) K | 7 i K l 4 n
11
¥ 57" L 2l O +— /_ 2" DIAXS" BOLT 1 .
a'x5l/" (TYP) /y X! ]
| ave TYP) : / W/NUT & WASHERS (TYP) \ o Lo @ q H
= SPACER (TYP) PN MIN.
~ / oL NE Tve — 3'x3"x7'-0" 4°DRAFT — . A
[ | 4078 AS SHOWN e == N 10 GA POST (TYP) (TYP) -
- ~ —f -
< n i - - n . I 2V2"x¥s"x5" T ogn
] / l l | | I \ REP 2"%2"'x6'-2¥4" Ll END BARREER R (TYP) B H
| I ] | s|E? 10. GA TUBING AL | VIEW K-K
Lt END SECTION (TYP) _—
nEn
& [~—KEY (TYP BETWEEN UNITS) na PEM M ¥4" DlAx 7-8" BOLT TYPICAL
Pl P {SEE KEY DETALS) i w/NUT & WASHERS (TYP)
=4 e L KEY CONNECTION
— [N—Cc4030(TYP) ) s'/l . KEY DETAILS
1"(TYP)j ¥, DIA THREAD *
gh " e N g 4" DIA ED ROD —
-6 & 4-0 8 L w/WASHER & 2-HEX NUTS N
SECTION B-B GALVANIZE ALL PARTS 9 NOTE
1/2x5~1/2"x8-1/2" PLATE WITH FERRULE AND STUDS ATTACHED [S TO BE
ol N wax18 CAST [N THE CONCRETE FRAME. AFTER THE CONCAETE FRAME HAS BEEN
(ALL DIMENSIONS, KEYS, REINFORCING & STRUCTURAL STEEL TYPICAL ALL UNITS) Vox2a" x4y B — MANUFACTURED: THE 3/4” DIA. A307 THREADED R0O(T) IS TO BE TIGHTENED
o "2 INTO THE FERRULE. THE ROD 1S THEN TO BE WELDED () TO THE PLATE. THE
3 e ——— 8'-0 g w/e"x2"x2" B ELASTOMERIC PAD IS THEN BONOED TO THE PLATE. THE STEEL GRATE (S THEW
2Pl . PLACED AND ADJUSTED TO (TS SPECIFIC POSITION.THE METAL CLAMPS ARE
8Y/s" . 2 :3 \:é‘m wsl.mD%(TYDllﬁ Vo xSVo"x8Y" R [~ 4 BAR THREADED THRU FERRULE FLACED AND THE NUTS TIGHTENED. THE FIRST MUT IS JUST TO BE SNUG TIGHT,
v, Tye . x My AT # LOOPS. BAR TO BE FULL LENGTH THE SECOND NUT [S TO BE TIGHT AGAINST THE F(RSY NUT TO LOCK IT IN
SV, 1/ '"x5Y4 - L OF UNIT MINY PLACE. AFTER A FINAL CHECK THAT THE STEEL GRATE IS STILL IN ITS
2"(TYP) 1 ; (TYP) ;g%l-} l;lE[?LEDTR(?.LIS;J ELASTOMERIC PAD OF U US END CLEARANCE snrécg:lsn POSITION. THE METAL CLAMPING PLATE IS THEN WELDED (D TO
< f) " . AME OF THE STEEL GRATE. ALL WELDING SHALL BE DONE AT THE
bl R 12-TS 3'x3"xHs" @ 74 - 6= 7 ¥, FERRULE LOOP INSERT 2-%" DIAx6/s" STUDS (STUDS MAY BE PLACE OF THE FABRICATION. IF STEEL GRATE AND CONCRETE FRAME ARE
R UN.C. THREAD L_.__J OFFSET TO ALLOW PLACING OF *4 BAR) SHIPPED SEPARATELY. THEY SHALL BE MATCH MARKED.
e NOTE
WBx18 = W8x18 ANCHOR ASSY. ALTERNATE: USE OF “4* BOLT.
= 1/27°x5-1/2"x8-172" PLATE WITH 3/4” DIA. A307 "4 BOLT (D AND STUDS
5l/,"x8Y5"x1/2" PL (TYP) gx:zealznm :ic:;s;;u:ugu;i:muz“r‘mm THE "J” BOLT 1§ 7O BE
= |~ . THE ELASTOMERIC PAD 1S BONDED
Ye"x5Va"x8%2" ELASTOMERIC BEARING FAD o|& Vx4 BOLT w/NUT YO THE PLATE. THE STEEL GRATE IS v%czn AND ADJUSTED TO (TS SPECIFIED
UNDER W8x18, BOND PAD TO METAL PL. g M| & WASHERS (TYP) %" DIA. HOLE (TYP) oy e ST O BE S T 1GHT. THE SECMO MIT-1S.T5 BE.TIGHY AGAINST THE
(TYP) Q= Wex¥e" FLAT FIRST NUT TO LOCK [T IN PLACE. AFTEA A FINAL CHECK THAT THE STEEL GRATE
" al= 1S IN (TS SPECIFIED POSITION, THE METAL CLAMPING PLATE IS WELDED
¥4" DIA FERRULE LOOP INSERT (TYP) o 2"x2"x6'-2¥%4" 10 GA CROSSARM (TYP) TO THE FRAME OF THE STEEL GRATE, ALL WELDING SHALL BE DONE AT mz®rucz
C40510 @ 12° (TYP) TUBING END SECTION D OF FABRICATION, (7 STEEL GRATE AND CONCRETE FRAME ARE SHIPPED SEPARATELY,
(TYP) Y MATCH MARKED.
*4 BARS AS SHOWN (TYP) i [
RN TYP
5'-0" ] END UNIT (TYP) “E K v
- — TN [ONES Py
g oo |&
SECTION C-C %" DIA. HOLE — |3 S| o) 3"%x3"%7'-Q"
T — TYe) < NI ~ 10 GA. POST (TYP)
(ALL DIMENSIONS, KEYS, REINFORCING & STRUCTURAL STEEL TYPICAL ALL UNITS) %" DIA. HOLE (TYP)

/2" DIA. 5" BOLT w/NUT

TYP)
Si
2
3
T
8%
(TYP)

8-0" Ye"x8" BOLT w/NUT | &[T | & WASHERS (TYP)
& WASHERS (TYP) P
o L _an o 4 e x¥s " FLAT
2 5-8 -2 =
1 DETALL "G" = CROSSARM (TYP) -
5" 8-4014 o 12" 8" _— &E LV4" DIA WRE LUG (FYP)
%" DIA HOLES Ty [~ 2/2" (TYP) | g waxis DETAL "F" -

1 ¥4" DIA. A307 . = . |

\ I T THREADED ROD (1) —*7—<@ & 3
& " 1'-2" .M
= % Vo x2\a"x4/4"R. [ @ 2" 10
=i w/ %" DIA. HOLE = [
N sl g . IAHB' "< €3022 C4030  C40510
DN HlE %o x2x2" B, — Y5"x5/4"x8!/2" ELASTOMERIC PAD
= /Y4 DI, HOLE w/1/" DIA. HOLE. BOND PAD TO BAR BENDING DETAILS
3-4078 e 8" HlE Y2"x5Y2"x8/2" R. (See Sht.R-7.1.6) _/—
Lz oy "
4030 (TYP) S e Va'xslfo 8l R FEARL N i STATE OF_ NEVADA
Yo" FERRULE. LoOP iNSERT w/Ts" DIA. HOLE Lo DEPARTMENT OF TRANSPORTATION
2 _—
3 TYP
J PRECAST CATTLE GUARD

e

Yx6Ya" STUDS SECTIONS & DETAILS

rer e oo el e U.N.C. THREAD 2

B % " 14" .
VIEW D-D 4 BAR CONTINUOUS conTinuous
(ALL DIMENSIONS, KEYS, REINFORCING & STRUCTURAL STEEL TYPICAL ALL UNITS) SECTION "L-L" "J'" BOLT ALTERNATIVE

REVI!
CHIEF ROAD DEBIGN/ENGR.] _soceren: uves Ll
L4
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8-

Single_Unit W=12'-0", 14'-0" or 16'- F
Double Unit W-24'-0", 28'-0" or 32'- - ] SEE DETAL
S . Weld Plate to Brace ¥
Ll Horlzon!uISirut
I ¥ 1" x 1Y x1/ 4" L
& ¢ v gé.a 9?%‘,81?92 Typ Welded To Brace
r—r‘l' — = Unit x2"x / SIDE VIEW SIDE VIEW
L/5 " / DETALL "D" ®’telﬂ.|r§:°'|lfr to Intermediate and End Beams
PLAN Sl — #*- Spacing For W-12'is 1-6"
| e W-14'is 1'-6 2/3"
FOUNDATION 7 s ik e
! ¥4"x12" Anchor Bolt w/2" Projection, Adjust AZTL TL I IT TIROIT I TT T TT %N Single Unit W- 12',14' or 16
€ Hook X ‘Accommadate Grid ¢ Hook R ———— NS Double Unit W 24", 28" or 32°
7 ¥ + -10" Intermediate Support Beams % 10"
. “ { : ‘;P ! /4" Header Plote—~ i
o Ky } b dh " % & IT IT I 1T 1 11T I o
& r2r \ o Y ‘F O bEE—=1 1T 10 1T 11 I a
i / \ \ 3] - | I I B 11 1T 11 g é
4 S A S \ C I I T T in T C gz
N/ Lo no.s sors £ tsee sectin ) \/. : e o s [ 4
4010 ¢ 1/-6" . Unit 5 B
4020 e 1/-61 £ T jui T\ T T1 ini TI S 3
2" o« { I I1 1T T 1T IT 1 i
ELEVATION ©5 T ol 2
a . 85 1 0 11 il T =
..\,‘3 ::g I If I1 11 T IT 1T I o= g
4" RanICold Formed ASTM & . | 11 | I 1 1 IT I X
4] A 242 SteelPlate 7-Guage . 5-&‘,? ~ ) TT 1T T T T T T ?
Y S ES %" ot O I 1T I ®
Hook—— 1| ‘
3 ' Ye'xiz Anchor Bolt N - ey gz
w’2" Projection K . . Weld to HeaderR
Faj— E Ir DI tote posy /4 Heoder Plote
N 12" Cl. (Typ) N 9’4 T.5. 3"x2"x0.1875" Cold-Formed PLAN
- & Y Structural Steel Tubing ASTM A 500
o & e B CBx13.75 End Beam.
ol 2 ot . rade GRID Wold fo Header B's.
2= o-4 Bars 3 ALTERNATE RAIL Rails
&~ ——y Note: When Using Nternute le Use /< Beom WEX15, Weld to HeaderR/sA —\
15 Rails Evenly Spac F 1 T ' |
‘ %ﬁ" Dig. Hole Vot (g
et (] 3 3/8"x0'-3"L
,2'.'.— L._ R Y r/2"x2" M.B. . I-_ Weld to Heoder R
d Left-RailPanei—y _j /7 Fisht-RaiPonel 7 SECTION C-C
A -
i 4 - LIMITS OF EXCAVATION & BACKFILL
SECTION A-A L ~(. 4 NOTES:
I 1. SEE SPECIFICATIONS FOR WIDTH (W).
SEE DETAL "G" -0 2. STANDARD NUTS & WASHERS SHAL OF FURMSHED WITH EACH
Bolt Panels U: Th '-0" ATION UNIT INCLUDING ANCHOR ANGLES. WELD OR BOLT ANCHOR
SECTION F-F Same Holes AsrlxrégBolles Cattle Guard Frame & Grate Concrete Footings ANGLES TO CATTLE CuaRD.
470D, For Wing Connections oncrete 3. ON EARTH-SURFACED ROADS, SET TOP OF CATTLE GUARD EIGHT INCHES
) D. oolings \ ABOVE_SUBGRADE UNLESS PLANS OR STAKES INDICATE ANOTHER
Recess in % NP2 ELEVATION. TAPER FR.L BACK FROM CATTLE GUARD APPROX.50'IN
Concrete BOTH DIRECTIONS.
4, *‘O}:IBIR'I'EEIT)FORCE“ENT MAY BE SPLICED WITH 24" LAP UNLESS
CONNECTION FOR MULTIPLE 5. SEE BID SCHEDULE FOR WIDTH (W),
1/, Dio. Steel A 6. BOLTS ARE TO BE SUPPLIED WITH STANDARD NUTS AND WASHERS.
V2" Dia. Stee INSTALLATION % 7. RALS SHALL BE PLACED ADJACENT TO THE HEADER PLATES.
S 8. PROVIDE FOUR 7'0"X2"X1/4" TORQUE BARS EQUALLY SPACED,
WELDED BY¥%" FILLET WELDS PERPENDICULAR TO THE TOP OF THE
5¢ o6 6 RALS WHEN ALTERNATE RECTANGULAR TUBE RALS ARE PROVIDED.
. l——-l l_.___[ 9. STEEL FOR COMPONENTS SHALL BE ASTM A 36, UNLESS INDICATED
END VIEW 54 OTHERWISE ON THE DRAWING.
SIDE VIEW i ‘%‘:Di% Hole For CATTLE GUARD EXCAVATION DETAIL 10. DESIGN LOADING OF GRID SHALL CONFORM TO AASHTO H-20.
DETAL "B" %" Bent Brace Vw2 MB.
tEut One Leg) STATE OF NEVADA
DEPARTMENT OF TRANSPORTATION
o e——
Y2'x2" M. ESTIMATED QUANTITIES FOR_FOUNDATION STEEL CATTLE GUARD
DESCRIPTION QUANTITIES
C8x13.7 End Beom UNIT WIDTHS e ] 2% 28 3% GRID AND WINGS & CATTLE GUARD
END VIEW s CONCRETE 22 CY.| 25 C.v.[38 C.Y. [44 CY.[50 C.¥. N FOUNDATION (BLM)
A
DETAL "G" SIDE VIEW *4 REINFORCING STEEL | 276 L.F.| 31LF. | 471LF. [543 LF.| 624 LF. -y 705 G
= - RDOFTED: REVISION
CHIEF ROAD DESIGN JNGR. 1795 765
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H2E Center of Anchorage
(See Plans For Stationing) « Traffic

T PAVED AREAS W (See Plans For Stationing)

257 Min Vg [ Bridge Structure or 25'-0" Transition _, 50'0” Parabola
f LA “ Uaties) = Concrete Barrier Rail (See Note) i P.l. (See Plans —2'-0"
Hinge Point Normal Edge of Pavement For. Stationing)
S st
< / : [ a
J |
I B.C.T.
N NOTE: STRENGTHENING TRANSITIDN REQUIRED WHEN [_
tA) GUARDRAIL 1S ATTACHED TO CONCRETE Ll!d "Om'/ -
BARRIER RAIL OR BRIDGE STRUCTURE. See TyDiCO| Secfion TBCT .(_:
b
Normal Edge of Pavement e For stopes .
E.O. THRU 4. ON R-B.1.5. P ©
&= rotfic 25 ‘ N
B0 o =
TYPICAL DOWNSTREAM END TREATMENT
or ik F-Edge - oF “Pavemen:
. @ FOR DETAILS OF BREAKAWAY CABLE TERMINAL.
Bridge Structure or Traffic » SEE STANDARD SHEET R-8.1..
r_pn ret rrier Rail
e Hozard sre 37'-6" Parotola . Concrete Barrier Roi e © st oo, i s
DOWNDRAINS ARE USED.

(Varies)
(3) WHEN USING A FOUR FOOT (4°) "'+ A 37.5° PARABOLA
(CASE 1) IS THE RECOMMENDED FLARE RATE.

Hinge Point

Toe of Fill Slope Top of Cut
~. -
e - | - s
— Hozord. Area 50'-0" Parabola . [ Hinge Point
(Varies)
Hinge Point
E.C. 2ls ? \\
Normal Edge of Pavement ¥ i [—W (See Plans
Traffic =5 1 i 1 1 il ] For Stationing)
| S {
CASE 1 5
la—"" Normal E.0.P. - .
' -0* - P.I. (See Plans for Stationing) L—2'-0"
T + ¥ GUARDRAIL HEIGHTS ON STAGE CONSTRUCTION PROJECTS .
Min. l Min. SHALL BE GOVERNED 8Y FINAL SURFACING ELEVATION. « Traffic 10:1 Slope of Flatter
. THE SECTIONS SHOWN DEPICT W-BEAM INSTALLATIONS. CASE 2
\1_ Pl P8 1F TRIPLE CORRUGATION GUARDRAILS ARE SPECIFIED. USE
-~ I == ‘3‘ - POST AND BLOCK DIMENSIDNS SHOWN ON SHEET R-8.3.7.
0
Slope :? a 2 R [F LESS THAN 4. USE LONGER POST PER A-8.1.1. ( FLARED APPROACH OR CUT SECT I ON )
[ O ‘g §
e +
' [ ] .. 2 Z FLARE POST NUMBER
o T DESIGN| RavE 1 2 3 4 5 6 7 8 POST NUMBER
U ol SPEED( a:p | x [76.257 | 12.50° | 18.75" | 25.00° | 31.25° | 37.50" | 43.75’ | 50.00° 1 2 3 4 5 3
70 1531 [ ¥ .03" ] 107 23" . 427 .65’ .94° 1,287 1.67° %]6.25° | 12.50' | 18.75° [ 25.00° | 31.25' | 37.50°
B 037 ] .12° .21 .48° . 75° . 08" .41’ .92’ y{ .11’ .44" ] 100" | 1.78"} 2.78"| 4.00°
SUPERELEVATED INSTALLATION NN IS T I Y T LT ) P 4 P 0 Y T N 4 P 710 O 2V 1
40 81 | v .04 | 11” .39 .637 | 1.09° 1.56° 137 ] 2.78°
g Normo‘l E;O-P. e Begin Vo End
win 4 =0 NOTE: X AND ¥ DIMENSIONS ARE 1O THE SiasCaRanabolg 4
(o | Min. Begin 50’ Parabola Eng FACE OF THE GUARDRAIL. I
-k j:--- P 5 ©
o ° 8 3 A
it & g o 1+ 2 3 4 5 8 1 y s 0 : c 4’0" STATE OF NEVADA
LS'°°° o = JO IR S T W B + - § DEPARTMENT OF TRANSPORTATION
1NN - $ § Y7 ¥ Y5 1
f I e bk X 7 _—X§__.__.I
L] ~ g SN . TYPICAL INSTALLATIONS
U ofin EXAMPLE OF 50’ PARABOLA EXAMPLE OF 37'-6" PARABOLA GUARDRAIL FLARES
SHOULDER DIKE INSTALLATION CASE 2 & 3 CASE 1 T~ 14, ERENGLY
[ Siicr Ao DEdion Shar:
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X—THE LENGTH OF THE TRANSITION PANEL (8'-3") SHALL BE
ADDED TO THE ESTIMATED LENGTH OF THREE BEAM GUARDRAIL
SEE SHEET R-8.1.7.

GUARDRAIL-BRIDGERAIL GALVANIZED GUARDRAL (TRIPLE CORRUGATIONS) - e “ 316 (W-BEAM) S -
CONNECTOR i = -
. TERMINAL NESTED BEAMS * TRANSITION 12.5' (W-BEAM) MELT X —
CONNECTOR (SEE DETAL "N") PANEL —— i
i B 1
oo —osees 8 g 8 8 g 8l s 8 8 & 8 p B B
[—eor 2o
.
1
-6%a"y 16N
v ] X o
63" 314" 31" ] X -Vt 34t 3V 3-lh &N -3 6'-3" 6-3" 63" 6'-3" 6-3" 6-3" 6-3" 3 e 42" 6'-3" 6'-3"
E PR | Y HH H I - H3 HY HY kY l,‘l‘, HY ll, i | i \Il" Jr it > T i IL']
0 ool | I 1] I ] 1l il I Il I I I
2 14 L rhd i : kg Y rhd 0 ha i Y Y Ly " . ,|“"
e e | . — it —_3 i - S B L e —_— - - e —_ B B Y
TYPICAL GUARDRAIL INSTALLATION NOTE -

DETAIL “N”

NO DIRECT PAYMENT FOR THE ADDTIONAL GUARDRAIL PANEL.

* MODIFIED ECCENTRIC LOADER TERMINAL

(SEE ST'D DWG R-8.1.6.1to R-8.1.6.3}

i. FOR DETALLS AND DIMENSIONS NOT SHOWN
SEE SHEETS R-8.1.1. THRU R-8.2.4.1.

2. SEE SHEET T-35.2 FOR SPECIAL GUARDRAIL TERMINAL
END FOR RAILROAD CROSSING.

GENERAL NOTES
1. MINIMUM INSTALLATION:

GUARDRAIL -BRIDGERAIL CONNECTOR - 125
NESTED BEAM SECTION - 125
THRIE BEAM SECTION - 125
TRANSITION PANNEL - 6.25
“W" BEAM GUARDRAIL - 123
MELT - 25.0°
81.258'

MINIMUM LENGTH: ANY OTHER VARIATION THAT REDUCES
THE MINIMUM LENGTH SHALL REQUIRE
APPROVAL OF CHIEF ROAD DESIGN
ENGINEER.

STATE OF NEVADA
DEPARTMENT OF TRANSPORTATION

TYPICAL GUARDRAIL
INSTALLATION

A
1 R - 8.5 (6181
— — [A00PTED: 1785 [REVISON: 1254
4
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4:1 Siope

Or Flatter

3:1 Slope

OR Flatter

To

Bolt Shall Extend Through Post
And Block But Not Through Rail.

"
£
.o
cle
3l
1 1 1€
Transition To 10:1 Slope =
Any Siope (Max. )
Standard Post Sections Hinge Point Slope 101
Qr Flotter |
| uma‘ o
v - 20:1 Slope (Max.
8 Relative To Grade)
- 150’ Grading
| 'K 10:1 Slope Tronsition (Min.} A
{ n 2 {Max. ) —,—&\‘/
¢ 1
f )/ \\ |
ot Ton$enf Line Projected From The Face 0f The :
R N \ A Last Two Post Blocks In The Standord Post Section. ]
| - ) © ]
°. t‘f " w 1
) o o ) 1 i
1 I
Lﬂ__l
PLAN VIEW
8id 1tem - Galvanized Bid Item - “W” Beam Bid Item - Modified Eccentric Loader Terminal (WELT)
Guardrail Triple Corrugations SECT I ON uAu_nAu
fFor Location Of Added Holes. See
Assembly And Steel Tube Footing
‘m\CTransiHm Panet ,/ 12’ - 6" “W" Beam Details. snt. R-8.1.6.2.
o ) = ¥ y S N 1) 7
( = s
i ( o — T 1;
= I O A
[ ] ] 1 [ [ 9
[ ) 1 1 [ i i
1t bt 1 ! [ 11 v B
1 ] [ 1t | [ [ P =
[ 1 [ 1 | [ [ Pt [
i H i ! i ! i L i
[ [ I [ i I I | Steel Tubes— -]
i I 1 i . - ' | }see Sht. R-8.1.6.21) | NOTE:
L] L2 Lt L LJ LJ Ld [ [ .
P i THE_POST OFFSET DIMENSIONS ARE_GIVEN TO THE
L J CENTER OF THE TRAFFIC FACE OF THE BLOCKOUTS.
EXCEPT AT THE F T POST. WHERE THE DIMEN-
ggONHéSPg[SJ T"OFFSE}Ego?F THE TR?EFIC FACE
6" ~3" 3" -3 3 @ 4'-2" Spacin a3 ‘a3 NTS ARE BE LOCATED
| e U rests - e Foe o VR AL g ELGICTD IR s T B
eguiar Line Posts Breakawoy Line Posts H A ACIN SHOWN.
g y b1 Of Rail {Typ.) POSTS ARE TO BE SET APPROXIMATELY RADIAL TO
No Bolts Through Rail To Post THE RAILING AT EACH POST LOCATION.
STATE OF NEVADA
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