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DRAWING NO.
C- 1,01
C- 2,01
C- 2,02
C- 2,03
C- 2,04
C- 3.01
C- 4.01
C- 4,02
C- 4203
C- 4,04
C- 5.01
C- 5.02
C- 6,01
C- 6.02
C- 7,01
C- 7.02
C- 7.03
C- 7.04
C- 7.05
C- 8.01
C- 8.02
C- 9.01
C- 9.02
C- 9.03
C- 9.04
C- 9,05
C- 9,06
C- 9,07
C- 9,08
GENERAL

TABLE OF CONTENTS

SUBJECT
Plans Symbels

Slopes, Interstate and Class A-A Roadways
Slopes, Class A and B Roadways

Slopes, (lass C and D Roadways

Parabolic Crown

Ditches and Dykes

Concrete Spiliway, Inlet & Outlet
Embankment Curb

Spillway Inlet Corrugated Metal Pipe
Downdrain, Outlet

Concrete Spillway Length Table

Corrugated Metal Pipe Downdrain Length Table

Curb, Gutter, Sidewalk and Driveway Details
Curb and Gutter Measurement and
Street Intersection Grades

Turnout and Driveway Layout
Detour Entrance Design Table

Transverse Joints for
Portland Cement Concrete Pavement
Longitudinal Joints for
Portland Cement Concrete Pavement
Pavement Cut Replacement
Jointed Concrete Pavement Anchorage
Anchorage of Jointed Concrete Pavement
at Structures

Exit Hamp Geometrics
Entrance Ramp Geometrics
Ramp Nose Paving Detail

Delineator, Usage

Delineator, Face Plate Details
Delineator, Placement

Delineator, Past Mounting Details
Delineator, Mainline Spacing
Delineator, Interchange Spacing
Delineator, Spacing Table
Delineator, Snow Marker

NOTE: The term Plans, as used

herein, shall refer to the Roadway
Construction Plans.

DRAWING NO,

C-10.01

C-10.02
C-10.,03

C-10.04
C-10.05

C-10.06
C-10.08
C-10,09
C-10.10
C-10,11

C-11.01
¢-11.,02
C-11.03
C-11.04

C-12.01
C-12.02
C-12,03
C-12.04
C-12.05

C-13,01
C-13.02
C-13.03
C-13.04
C-13.05
C-13.06
C-13.07
C-13.08
C-13.09
C-13,10
C-13.11

C-13,12
C-13.13

C-13.14

SUBJECT

Guard Rail Steel, Single Face Details
Details A § B
Guard Rail Steel, Double Face § Misc. Details
Gurad Rail Steel, Approach End Treatment
Details A § B
Guard Rail Steel, Bridge Approach Installation
Details A § B
Guard Rail Steel, Flare to Median
Details A § B
Guard Rail Steel, Typical Installation
Concrete Median Barrier Details
Concrete Median Barrier Transition
Median Glare Screen
Chain Link and Cable Barrier Fence

Cattle Guard
CatileGuard, Ranch
Cattle Guard, Railroad
Cattle Guard, Drainage

Line Fence and Gates, Steel Posts
Supplemental Fence Details

Fence, Chain Link

Fence, Industrial Type, Fabricated Wire
Barrier Fence and Barrier Post

Pipe Culvert Installation
Reinforced Concrete Pipe Placement
Fill Heights for Reinforced Concrete Pipe
End Section, Reinforced Concrete Pipe
End Section, Corrugated Metal Pipe & Pipe Arch
Design Fill Heights for Corrugated Metal Pipe
Corrugated Metal Pipe Fill Height Design Data
Corrugated Metal Pipe Arch Design Fill Heights
Corrugated Metal Pipe Arch Fill Height Design Data
Corrugated Metal Pipe Arch Fill Heights
Structural Excavation Payment Limits

Pipes, Culverts and Headwalls
Structural Excavation Payment Limits

Special Backfill Placement, Bridges & Rat. Walls
Special Backfill Placement

Pipes, Culverts and Headwalls
Special Backfill Measurement Limit

Pipes, Culverts and Headwalls

DRAWING NO.
C-14.01
C-14.02
C~-14.03

C-15.01
Cc-15.02

C-15,03
C-15.04
C-15.05
C-15.06
C-15.07
C-15.,08
C-15.09
C-15,10

C-16.01
C-16.02
C-16.03

C=-17,01
C-17.02

C-18.01
C-18,02

C-19.,01
C-19.02

C-20.01

C-21.01
c-21,02

C-22.01

SUBJECT
Headwalls-Straight, "L" and "U" Types
Pipe Headwalls, 42" to 84"
Drop Inlet Headwalls

Catch Basin-Type 1, Combination
Catch Basin-Type 2, Combination,
Adjustable Curb
Catch Basin-Type 3, Curb Opening Only
Catch Basin-Type 4, Grate Opening Only
Catch Basin-Type 5, Combination Sweeper
Catch Basin Grate, Longitudinal Bars
Catch Basin Grate, Transverse Bars
Catch Basin, Misc, Details
Catch Basin, Median
Catch Basin, Median Dyke, C.B.C.
Inlet Details

Irrigation Headwalls
Irrigation Standpipes
Irrigation Valve and Gates

Rank Protection-Types 1, 2, & 3
Bank Protection~Types 4, 5, & 6

Manhole Details
Manhole Frame and Cover Details

Ford, Concrete Walils
Fords

Railroad Crossing Signs

Survey Monument and Right of Way Markers
Standard Markers

Slab over Utility Line
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INDEX

A.H.D. Roadway Construction Standards

LAST CURRENT
REVISION  REVISION STANDARD
SUBJECT: DATE: DATE: NO, SUBJECT
Backfill Special, Measurement, Culverts § Pipe Lines 5/72 C-13.04 Culvert, R.C.P., End Section
Backfill, Special Placement, Culverts § Pipe Lines 5/72 2/73 C-13,03 Culvert, R,C.P., Fill Heights
Bank Protection, Rail and Wire, Types 1, 2 § 3 3/7 C-13.02 Culvert, R,C,P., Placement
Bank Protection, Rail and Wire, Types 4, 5 § 6 5772 2/73 C- 5.01 Curb, Concrete
Barrier, Concrete, Median 5/72 C- 5.01 Curb, Depressed, Driveway Detail
Barrier, Concrete, Median, Transition Details C- 4,01 Curb, Embankment, Concrete
Barrier Fence, Cable Only 5/72 C- 5.02 Curb, Measurement
Barrier Fence, Chain Link § Cable 3/71 €=9,02,18.,2 Delineators, Face Plate Details
Barrier Post 5,92 C~9.06 Delineators, Interchange Spacing
Box Culvert, Struct, Excav, Payment Limits 3/71 5/72 C- 9.05 Delineators, Main Line Spacing
Catch Basin, Construction Drain 5/72 C- 9,03 Delineators, Placement
Catch Basin, Depressed Apron, Off Roadway 5/72 C- 9.04 Delineators, Past and Mounting Details
Catch Basin, Depressed Apron, P.C.C., Gutter Location 5/72 C- 9.08 Delineators, Snow Markers
Catch Basin, Grate and Frame, Longitudinal Bars 12/68 C- 9,07 Delineators, Spacing Table
Catch Basin, Grate and Frame, Transverse Bars 12/68 C- 9,01 Delineators, Usage
Catch Basin, Median 11/68 10/70 C- 6,02 Detour, Entrance Design Table
Catch Basin, Median Dyke, C.B,C, Inlet Details 10/70 5/72 C- 3.01 Ditches
Catch Basin-Type 1, Combination 12/68 3/71 C- 2,01 Ditches, Paved, Class A-A Roadway
Catch Basin-Type 2, Combination, Adjustable Curb 3/71 5/72 C- 2,02 Ditches, Paved, Class A § B Roadways
Catch Basin-Type 3, Curb Opening Only 12/68 3/71 C- 2,03 Ditches, Paved, Class C & D Roadways
Catch Basin-Type 4, Grate Opening Only 3/ C- 4,02 Downdrain, C.M,P.
Catch Basin-Type 5, Combination Sweeper 9/70 3/71 C- 4,04 Downdrain, C,M.P. length Table
Cattle Guard 7/72 2/73 C- 5,01 Driveway, Details
Cattle Guard, Drainage 12/68 C- 5.01 Driveway, Layout
Cattle Guard, Railroad C+ 3,01 Dykes
Cattle Guard, Ranch and Sideroad 7/72 2/73 C- 4,01 Embankment Curb, Concrete
C.M,P, and Pipe Arch End Section L/70 C-13.02 Encasement, Culvert
C.M,P. and Pipe Arch Invert Pavement 11/68 C-13,05 End Sections, C.M.P. And Pipe Arch
C.M,P, Arch, Fill Heights 1/71 C-13.04 End Sections, Reinforced Concrete Pipe
C.M.P., Arch, Fill Heights Design Data 12/68 C-12,05 Fence, Barrier, Cable Only
C.M.P, Downdrain 11/68 5/72 C-10,11 Fence, Barrier, Chain Link and Cable
C.M.P, Downdrain Length Table 3/71 C-12,03 Fence, Chain Link
CM,P,, Fill Heights 11/71 2/73 C-12.02 Fence, Culvert Wing
C.M.P,, Fill lleights Design Data 12/68 C-12,04 Fence, Industrial, Chain Link Pipe Constr,
C.M4,P., Perforated, Installation 12/68 3/71 C-12,04 Feuce, Industrial, Chain Link Relled Shape Constr,
Crown, Parabolic 12/68 C-12,02 Fence, Game
Culvert, Box, Struct. Excav, Payment Limits 3/71 5/72 C-12,01 Fence, Line
Culvert, C.M,P. and Pipe Arch End Section L/70 C-12,02 Fence, Stock
Culvert, C,M,P, and Pipe Arch Invert Pavement 11/68 C-19,02 Fords
Culvert, C.M.P. Arch, Fill Heights 11/68 C-19,01 Ford. Concrete Cutoff Walls
Culvert, C,M,P., Fill Heights 11/71 2773 C-12,04 Gate, Driveway, Chain Link
Culvert, C,M.P,, Fill Heights Design Data 12/68 C-16.03 Gate, Irrigation
Culvert, Pipe, Installation 12/68 3/71 C-12.01 Gate, Line Fence, Barbed Wire
Culvert, Pipe, Struct, Excav, Payment Limits 3/71 5/72 C-12.01 Gate, Line Fence, Rigid

LAST
REVISION

DATE:

5/72

2{70

12/68

2/73
2/73
2/73

11/68

2/70
5/72

3/71
12/68
3/71
3/71
12/68
12/68
12/68
12/68
12/58
3/71

12/68
12/68

__—__“—_A

]

CURRENT
REVISTON
DATE:

2/73

5/72

7/72
7/72
7/72
7772
7/72
7/72
7/72
7/72
5/72
5/72

- f -

PIANED]
3/73
3/73
5/72
3/71

5/72
5/72

2/73
L/70

5/72 ﬁ
3/71

5/72
5/72
5/72
5/72
5/72
5/72
5/72

3/71
5/72

5/72
5/72
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l NDEX (CONTINUED)

SUBJECT:

GCate, Removal Detail

Gate, Walk, Chain Link

Glare Screen, Median

Grades, Street Intersection

Guard Rail, Approach End Treatment, Pavement Widening
Guard Rail, Bridge Approach Alignment, Pavement Widening
Guard Rail, Flare to Median, Pavement Widening
Guard Rail, Installation on Structures

Guard Rail, Median Barrier Detail

Guard Rail, Pier Attachment Detail

Guard Rail, Single Face Detail, Pavement Widening
Guard Rail, Special Terminal Section Detail

Guard Rail, Typical Installations

Gutter, Concrete

Gutter, Measurement

Cutter, Paved Cut Ditch, Class A-A Roadways
Gutter, Paved Cut Ditch, Class A § B Roadways
Gutter, Paved Cut Ditch, Class C § D Roadways
Gutter, Valley

Headwall, Drop Inlet

Headwall, Irrigation

Headwall, Straight, "L" and "U" Types

Headwall, Wing Type

Inlet, Concrete Spillways

Intersection Grades

Invert Pavement, C.M.P, and Pipe Arch

Irrigation Gates

Irrigation Valves

Joint, Bridge Approach Slab

Joint, P.C.C, Pavement, Longitudinal
Joint, P,C,C. Pavement, Transverse
Joint, R,C.P,

Manhole, Detail

Manhole, Frame and Cover Details
Marker, Right of Way

Median Barrier, Concrete

Monument, Survey

Pavement, Cut Replacement

Paverent, Invert, C.M,P, and Pipe Arch
Paverent, Nose, Ramp Terminal

Payment Limits, Structural Excavation
Perforated C.M,P, Installation

LAST

REVISION

DATE

12/68
/N
5/72

5/72
2/73

2/73
5/72

5/72
5/72
2/73
5/72
12/68

2/73

2/73
2/73

11/68

1/71
2/70

5/72

2/72

2/72
5/72

3/71
12/68

CURRENT
REVISION
DATE
L]

5/72
5/72
2/73

L/73
L/73
L/73
2/73
2/13
2/73
L/73

2/73
5/72

2/73

5/72
5/72
5/72
5/72
11/68
9772
5/72
3/71

STANDARD
NQ:

C-13.01
c-13,11
C-12,05
C-20,01
C- 8,02
C- 8,01
C-13,04
C-13.03
C-13.02
C-21,01
C- 5,01
€-20,01
C- 2,02
C- 2,03
C- 2,01
C-13,13
C-13.14
C- 4,01
C- 4,03
C- 4,02
C- 4.04
C-21.07
€-16.02
C-13.17
C-21.01
C- 1.01
C- 6.0
C-22.01
C- 5,01

SUBJECT:

Pipe Culvert, Installation

Pipe Line, Structural Excav, Payment Limits
Post, Barrier

Railroad Crossing Signs

Ramp, Entrance Typical Terminal Detail
Ramp, Exit Typical Terminal Detail
Reinforced Concrete Pipe End Section
Reinforced Concrete Pipe Fill Heights
Reinforced Concrete Pipe Placement
Right of Way Marker

Sidewalk, Concrete

Signs, Railroad Crossing

Slopes, Class A § B Roadway

Slopes, Class C & D Roadway

Slopes, Class A-A and Interstate Roadways
Special Backfill, Placement

Special Backfill Measurement

Spillway, Concrete

Spillway, Concrete Length Table
Spillway, C.M,P,

Spillway, C.M,P, Length Table
Standard Marker

Standpipe, Trrigation

Structural Excavation Payme-t Limits
Survey Morument

Symbols, Plans

Turnouts

Utility Line, Underground, Concrete Slab Protection

Valley Gutter

LAST
REVISION

DATE
——————

12/68
3/71

5/72

5/72
2/72

2/73
2/73
2/73
5/72

2/70
3/71
11/68

2/72
1/71

CURRENT
REVISION
DATE
N

3/7
5/72
5/72
5/72
9/72
5/72

2/73
5/72

5/72
3/73
3/72

3/73
2/73
5/72
5/72
5/72
c/72
3/71

9472

S5/7?
2/73




STATE OR NATIONAL LINE--------- T —
COUNTY LINEw~-n-emm e e e e o —
TOWNSHIP OR RANGE LINE---------

SECTION LINE - c--ccm-cmmmeae -
QUARTER SECTION LINE----------~

FOREST OR RESERVATION LINE - - - - MULLELLLLLLLENLLLLI L

$hading on inside of line

HIGHWAY R/W LINE ---ccoemmmomm--

: BLU ZIP NO. 333 & CHART PAK 256 TAA 'y
CONTRCOCL CF ACCESS LINE---------

UNFENCED PROPERTY---------u--

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

CITY LIMITS - mmmmmmmommmmemmem e e

SECTION AND QUARTER CORNERS----- ‘+— ‘%

Depressed for driveway
COMBINED CURB & GUTTER =_é —

---------- ZU&Ql Existing

SIDE ROAD TURNOUT----- (1) -(2}‘--\_/ \_/
New Existing

GROUND LINE --==========mmsemcmmmemaoomee S
b —

EXISTING ROAD---------- 2y 7 Width & type ¢
EIP-Zip No. 45;

AT R A A o
G o R H LXK

OBLITERATE PAVEMENT-{2)}----------- B s

Blu-Zip No. 340

NEW CONCRETE PAVEMENT---A] }------

Blu-Zip No. 309

NEW BIT.MIX, PAVEMENT------ (1y--—-—--- =%
‘Blu-Zip No.

310
EXISTING PAVEMENT---------- (2F------ e

BIT. PAVEMENT (SECTION)-- - ~----- I

P.C. CONCRETE (SECTION)

AGGREGATE BASE - - c o oo oo L'i

A P O Ua
SELECT MATERIAL----cvvvoemoaaoon- c - |2% %8 o9 a0
SUBGRADE SEAL---cmmmmmccmmmecaeee oo =E=E=EEES

TREES AND SHRUBS- -

TRAFFIC SIGN - oo mm oo em oo e e o -
Larce Small
ADVERTISING SIGN--=--ccomcmmomoam- —t CLp
GUARD RAIL-ccncm oo e mmmme oo ase®®o0o0aan
New Existing
BARRIER POST - HAZARD MARKER - ---- e o o
Gat
STANDARD BARBED WIRE FENCE--- —x N N kb
WOOD FENCE---------mc-ccamoom- —D o
CHAIN LINK & STOCK FENCE-------------- o o
CATTLE GUARD------------ (1r42) - ~x— -
New Existing

CHANNEL OR DITCH--------------- == -

DYKE OR LEVEE--------=----=-----

BANK PROTECTION

RETAINING WALL ccccveo oo - —
T - -
PIPE CULVERTS---------- {042k Taecn,
REINF. CONC, BOX CULV--{!) {2} -= s
New Existing
C.M.P. DOWNDRAIN - - -

Y1 Way ¥ 2-Way

CONCRETE SPILLWAY ------------=--

DROP INLET OR CATCH BASIN----- =a- -
MANHOLE - - - c s mmmmmmmeme e e oo m @ @ @
New Exist. To be
djusted
FIRE HYDRANT T -« - ccccmmmmmme e mmem o = . Q
New Exict.
-
VALVE(WATER OR GAS)---------------- Xw X T ¥
METER BOX--------- e 0
TELEPHONE BOOTH- -t ccmmccmmmmmme e o =
"STREET LIGHT --- - ---ccmmcmmmemeeemoo= X e
On. Ext. Arm
DOWN GUY AND ANCHOR-------------- 9 <=
TELEPHONE OR TELEGRAPH LINE----—@— —€—
POWER LINE OR JOINT LINE----------—— —i—
WATER LINE------c e mm oo e o m e o = W an
GAS LINE-c-cmmmmmm e mmemmm e e e oo o= G 3"
IRRIGATION LINE ~-=-=----=-===c--=== IRR 12"
STORM DRAIN - oo - o 5D 30"
SANITARY SEWER ----=~--—-m=comemman- e L

SHEET | TOTAL !
STATE PROJ. NO, NO. |SHEETS AS BUILT
ARiZ.
—éll 1-—éll —:fill _5_'- 1|| __1|
10 10 10 10 4
Advance X Fl&shing

WELL OR PUMP HOUSE-- - -~ -----—~ - a
SURVEY MONUMENT ------- {1r42r- @ O
R/W MARKER----------w---- (1}-2)- GO D
New Exist.
MILE POST - -« - < =< e oo o A A
New Exist

ANGLE POINT AND ANGLE--(1)}42)-- A = X

1" 1ll‘ 1"

gll l_ll
3,3
i

USE ON LARGE S§§LE DRAWINGS

6li 63! 6!!
10

Z

USE ON SMALL SCALE Dl;{AWINGS

(1) New:
(2) Existing:

No. 1 Rapidograph line
--~- No. 00 Rapidograph line
(Back of plan sheet)
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Drawing No.
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15' Min. -
| Profile grade
orizontal

e ﬁfl Y,

21-Subgrade slope

f

ZrSubgr'ade

15' Min, l
|

D1l e

I IS T LTSI 6 i l

DETAIL ILLUSTRATING

SUBGRADE & EMBANKMENT
SLOPE CONTROL

48' Max, 1’

MINIMUM SLOPES

Horizontal

{Varies | Roadway width

9ty |

Hold at 36'

file prade
6. i
mo———1 Varies  payrp GUTTER IN CUTS

.“?ubgrade—/ & [’:sb. ? e
57 P JQ&’.[ -é

EENEE

INTERMEDIATE SLOPE Hold toe™7
at ug' '

Special ditch qi t  15' min.
when specified———x var,
‘ | 15' Min, P s 61 61l
18' and L » --'.‘.---.--\--—:P..-\--l e
over——t ; 227 [- €11 m—— Subgrade
\N_,- p——— iy S anas —/
i f Subgrade MINTMJM DTTCH CONDITION

Per Plans
typical section

MAXTMUM SLOPES

TYPICAL SECTIONS

SENERAL NOTES

The desirable maximum embankment slope
rate shall be 4:1 within interchange and
grade seperation areas.

See Plans for details of; roadway width
cut ditch, type and thickness of roadway
surfacing, and superelevation.

Standard cut and embankment slopes as
shown on this sheet may be superseded by
special slopes where shown on plans,

For cuts up to 6' use 5' semitangents
for slope rounding. For each additional
foot of cut add 1' to semitangent to 11°
maximum,

Sheuld median slopes intersect see
design supplement sheet.

HWAY DEPARTMENT

OWA BIG
CONSTRUCTION SECTION

Mz

SLOPES
INTERSTATE AND
CLASS A-A ROADWAYS

Drawn J.A,W, Drawing No.
Traced :
Coeked Bl 4 C—Z .Ol

Approved Asst,
State Eng Const.F

Rev
2/73
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15' min. |

Profile grade

* 96" max. Subgrade

MINIMUM SLOPES

WWL——I———L—P‘\ 6:3

NOTE:

.
. Profile grade
min
) .
6l — 61
Hold at 36" Subgrade—" >Vary 8" min.
. [ e
2 f’/ 2% 27 max,
2l
INTERMEDIATE SLOPES Hold™ at |—!
. 148'
file grade

l 15" min, \

B 1) —ee—

——

N -
1! min.J I §
Special ditc

when specified

MAXTMUM SLOPES

TYPICAL SECTIONS

Std. slope
rounding not shown
see Genral Notes.

Peg “eqg
et d
Slope to Sup With
grﬁd@

R

Horizontal

DETAIL TLLUSTRATING
SUBGRADE & EMBANKMENT

Horizontal
SLOPE CONTROL

Varies| Rcadway width

¥

on er Plans
L\laries

FAVED GUTTER IN CUTS

| 15" min.

var.

"'mFEZSZz;\h_ji;L, - e

typlical section

GENERAL NOTES

See Plans for details of j roadway width,
cut ditch, type and thickness of roadway
surfacing, superelevation, and curve wide-
ening,

Standard cut and embankment slopes as
shown on this sheet may be superseded by
special slopes where shown on Plans.

For cuts up to 6' use 5' semitangents
for slope rounding. For each additional
foot of cut add 1' to semitangent to 11°
maximum,

61l
LSubgr‘ade

MINIMUM DITCH CONDITION

ARTZONA HIGHWAY DEPARTMENT Rev
CONSTRUCTION SECTION 2773
3/73
SLOPES
CLASS A 8& B ROADWAYS
Drawn J AN, Drawing No.
Traced
Checked R, y, C-Z.OZ

Approved Asst. ]
State Eng Consty




3' min,

12' max.

Variable
4:1 to 1:1

Hold at 12'

MINIMUM SLOPES

INTERMEDIATE SLOPES

MAXIMUM SLOPES

TYPICAL SECTTONS

13.3' and

over

Opea
e
;espe :s d
lOm. [#] sub, lth
Ade

DETAIL ILLUSTRATING
SUBGRADE & EMBANKMENT
SLOPE CONTROL

Horizontal

PAVED GUTTER IN CUTS

MINTMUM DITCH CONDITION

typical section

ubgrade

GENERAL NOTES

See Plans for details of roadway width,
cut ditch, type and thickness of roadway
surfacing, seuperelevation, and curve
widening,

Standard cut and embankment slopes as
shown on this sheet may be superseded by
special slopes where shown on Plans.

For cuts up to 6' use 5' semitangent for
slope rounding. For each additional foot
of cut add 1' to semitangent to 11' maximum.

Traced

Approved Asst.

State Eng Comst.

L. ked RoW, :

C-2.03

ARIZONA HIGCHWAY DEPARTMENT ;??3
CONSTRUCTION SECTION
SLOPES -
CLASS C & D ROADWAYS
Drawn JLA W, Drawing No.




FULL WIDTH OF ROADWAY -~ FEET

W =

CUMULATIVE PERCENT OF CROWN "C'" FOR EACH FOOT RIGHT OR LEFT OF g
X | 2' 4" 6" g' | 10" 12' | 14' 16" | 18' 20" | 22' 24" | 26' 28" | 30' 32" | 34' 36" | 38' 40" | 42' 44!
90 || 0.20 0.79 | 1.78 3.16 | &.94 7.11 | 9.68 12.64 |16.00 19.75 | 23,90 28,44 |33.38 38,72 [ 44.44 50.57 [ 57.09 64.00 [ 71.31 79.01 |87.11 95.61
88|l 0.21 0.83 | 1.86 3.31| 5.17 7.44 |10.12 13,22 {16.74 20,66 | 25.00 29.75 | 34.92 40.50 | 46.49 52.89 |59.71 66.94 | 74,59 82,64 [91.12  C
86!l 0.22 0.87 | 1.95 3.46| 5.41 7.79[10.60 13.85 |17.52 21.63 | 26.18 31.15 | 36.56 42,40 | 48,67 55,38 |62.52 70.09 | 78.10 86.53 |95.40
84| 0.23 0.91 | 2.04 3.63 | 5.67 8.16 | 11,11 14,51 |18.37 22.68 | 27.44 32,65 | 38,32 L4464 {51.02 58.05 [65.53 73.47 [81.86 90.70 [ C
82|l 0.24 0.95| 2.14 3.81| 5,95 8.57|11.66 15,23 |19.27 23.80 |28.79 34.27 |40.21 46.64 |53.54 60,92 | 68,77 77.10 | 85.90 95,18
80| 0.25 1.00 | 2.25 4,00 | 6.25 9.00 {12.25 16.00 |[20,25 25,00 | 30,25 36.00 | 42,25 49.00 | 56,25 64,00 |72.25 81,00 | 90.25 &
78 [ 0.26  1.05 | 2.37 4.20 | 6.57 9.47 | 12.89 16.83 |21.30 26.30 | 31.82 37.87 | 44,44 51,54 [59.17 67.32 [76.00 85.21 | 94.94
76 || 0.28 1,11 | 2.49 4.43 | 6.93 9,97 | 13.57 17.73 { 22,44 27.70 | 33.52 39,89 |46.81 54.29 (62,33 70,91 | 80.06 89.75| C
76| 0,29 1.17 | 2.63 4,67 | 7,30 10.52|14.32 18,70 { 23,67 29,22 |35,35 42.07 |49.38 57.27 |65.74 74,80 | 84,44 94.67
72 [[ 0.31 1.23 | 2.78 &.94| 7.72 11.11 |15.12 19,75 |25.00 30.86 | 37.35 &44.44 [52,16 60.49 | 69.44 79.01 [89.20 _ C
700] 0.33 1,31 | 2.94 5.22| 8.16 11,76 | 16,00 20,90 |26.45 32.65|39.51 47,02 |55.18 64,00 | 73,47 83.59 | 94.37
68| 0.35 1.38 | 3.11 5,54 | 8,65 12.46 {16.95 22.15 |28.03 34,60 | 41.87 49,83 |58.48 67.82 |{77.85 88,58 | C
66| 0.37 1.47 | 3.30 5.87 | 9.18 13.21 |17.99 23.49 | 29,73 36.71 | 44,41 52.86 | 62.03 71.94 [82.59 93.97
64| 0.39 1,56 | 3.52 6.25| 9.77 14,06 | 19,14 25.00 |31.64 39.06 | 47,27 56,25 | 66.02 76.56 {87.89  C
621] 0.42 1.66 | 3.75 6.66 |10.41 14,98 | 20.40 26.64 | 33,71 41,62 | 50,36 59.94 | 70.34 81.58 | 93,65
60|l 0.44 1.78 | 4.00 7,11 |1l.11 16.00 | 21.76 28.4k | 36,00 &44.44 | 53,78 64,00 | 75.11 87.11 | G
sgil 0,48 1,90 | 4.28 7.61|11.89 17,12 | 23,31 30,44 |38.52 47.56|57.55 68.49 |80,38 93,22
56|t 0,51 2,04 | 4.59 8.16 | 12,76 18,37 | 25,00 32.65 [ 41,33 51.02 | 61.73 73.47 |86.22  C FORMULA
541] 0.55 2.19 | 4.94 8,78 | 13,72 19,75 | 26.89 35.12 | 44,44 54,87 | 66,39 79.01 |92.73
521l 0.59  2.37 | 5.33  9.47 | 14.79 21.30 | 28.99 37.87 | 47.93 59.17 | 71.60 85.21 | C .
s0(| o.64 2.56 | 5.76 10.24 | 16.00 23,04 | 31,36 40.96 | 51.84 64.00 | 77.44 92,16 -
48| 0.69 2.78 | 6.25 11,11 |17.36 25.00 | 34,03 44,44 [ 56,25 69.44 | 84.03 _ C g %
46|t 0.76 3,02 | 6.81 12,10 | 18,90 27.22 | 37.05 48.39 | 61.25 75.61 | 91.49 ¢ - c
44| 0.83 3.31 | 7.44 13,22 |20.66 29,75 | 40,50 52.89 | 66.94 82.64| C 4 | |
421] 0,91 3.63 | 8.16 14,51 22.68 32.65 | 44,44 58,05 73,47 90,70 ], F 1)
40| 1,00 4.00| 9,00 16.00 25,00 36.00 | 49,00 64,00 |81.00 G 2 9 v
381 1,11 4.43 | 9,97 17.73|27.70 39.89 | 54,29 70.91 | 89.75 LoX ory =2 L.________H<____~*44V4,d
36 1| 1.23  4.9% |11.11 19.75 | 30.86 G&4.44 | 60.49 79,01 | C c (H 2 (H) 2
34| 1.38  5.50 [ 12,46 22,15 34.60 49.83 |67.82 88.58 2 2
32{| 1.56 6.25 !14.06 25.00 { 39,06 56.25|76.56 C
30(] 1.78 7.11 | 16,00 28.44 | 44,4k 64,00 | 87,11
28| 2.04 8.16 | 18,37 32,65 |51.02 73.47| C USE OF TABLE
26| 2.37 9.47 [21.30 37.87 |59.17 85,21 Example:
24| 2,78 11,11 [25.00 44,44 [69.44  C Assume W — 40 ft. and C - 0.45 ft.
22| 3.31 13.22 (29,75 52.89 |82.64 Find ¥ for ¥ - 8 ft.
20| 4.00 16,00 [36.00 64,00 | C
18| .94 19.75 |44.44 79.01 Table shows ¥ = 16.00% of C.
16|| 6.25 25.00 |56.25 G or 0.16 X 0.45' - 0.072 ft
14|| 8.16 32.63 | 73.47 ——
121 11.11 4444 | C
ARIZONA HICHWAY DEPARTMENT Rev.
L2568
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‘and width

CROWN DITCH

———
&/ R
= &
e} iyl
. . -.I
Plans will indicate which A {7
side of ditch the dyke is % ~

to be placed.

DITCH AND DYKE

TYPE A DYKE

Width

‘ 16" min, |

Slopes
TYPE B MEDIAN DYKE
*Side Slope as indicated
on plans
N
= Y - 'll_6"
min,

4 t -6"
GRADER DITCH

20" nin., to
\,f P toe of slope
: b / >s,hcsu1dei:s fin. rdwy.
[

/\\
Y |
TYPICAL DYKE INSTALLATION AT STRUCTURE

Place dykes at structures to
create a water cushion.

GENERAL NOTES
Bituminous or soil cement protection
shall be applied to dyke surfaces as called

for on Plans.

Dimensions of ditches and dykes, as
shown on Plans, are width, depth or height
and length.

Ditches shall be constructed with a

minimum grade to prevent excessive erosion
Ditch outlets shall be provided per plans,

Ditch sections shown may be varied by
the Engineer.

ARTZONA HIGHWAY DEPARTMENT
CONSTRUCTION SECTION

DITCHES ALD DVYKES
Drawn G,H, Drawing No.
Traced JJALW,

Checicad R, C-3_O|

Approved Asst,

Z
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1/2" expansion
joint. Preformed

joint filler.
— %)

6 X 6-10/10 wire mesh

9'-6" _, 1/2" expansion joint.
Flow A A.C. Pavement Preformed joint filler.,
RERRARRRRRRARRE RRRR R RN AN N
© 7. —
l EE’ =
1 &S NONT R
F e R A i R
F Tl
Ly & AT )
‘:D 2l_oll ]
N N N—
SINGLE INLET ~. — Symn. about
¢ for
4'-0" win. Double Inlet
6"

SECTION A-A

. !_on

Finish grade

A.C,

6 X 6:10/10 wire mesh
cont. bottom & sides,

Note: When the outlet is used, the wire mesh shall extend

2!_9n' '

NOTE:

SPILLWAY SECTION

Where rock is encountered,
the outlet may be omitted,

through the joint into the outlet in lieu of bending

into the key.

SECTION ON SPILLWAY G,

NERREEE

Fill slope

NOTE: Depress

curb ends with

10:1 slope Roadway Width

Subgrade

shoulder 50ae-87,0 0 ° 0 o 0
D/"E—D 0 L] ]

~

EMBANKMENT CURE

Indicates inlet

Indicates spillway

@ Preferred guard rail
post location.

——1/2" expansion joint.
Preformed joint filler,

0"

min

Oufllet:

T
~ 1
-1 |
| |
|
I
| | g
1 ! ol §
Ly | =] ®
I
Fo
-1
- N

.yt

6" [
\_1!_0n

DOUBLE INLET

6 X 6-10/10 wire i
mesh in apron ‘

GENERAL NOTES

Concrete for the spillway inlet,
spillway and outlet shall be Class A,
i, Concrete for the embankment curb

shall be as specified in the Specifications.

OUTLET DETAIL

ARIZONA HIGHWAY DEPARTMENT
CONSTRUCTION SECTICN

i} | CONCKETE SPILLWAY
| INLET % OUTLET
EVBANKUENT CURR

Drawn
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Drawing No,
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a . |l-:'wgs 10" 10° %
l_ 3]
| 2'-6 GENERAL NOTES
Flow Ewbankment ~ Use 12", 16 ga, corrugated metal
—_— \ A [Curb pipe.
Spillway inlet — 24" X 4'-0" C.M,P, tank, 6" X
‘—_ﬁ I.ll_ln f_"_— 1'-0" C,M,P, stub and angle supports

locationy 1 or 2 way flow. and smaller may be 18 ga,

| All CM,P, and fittings shall be
annular,

-—

Warp inlet comnc
to meet elevation of

~

:./— Anchor stakes

. -1 ord - _ shall be shop fabricated welded and
Lo Lo P, 1/2" expansion galvanized in accordance with AASHO
:1 joint. Preformed ZAVRIRYINEW . M 36,
e joint filler - fp=— #9 galv. wire Round all exposed concrete corn-
; ties double ers.
Dpreferred guard rail post wrapped Coupling bands for pipe 21" dia.

#6 bar 4' long

\
)
\

#3 bars #8 bar 1/4" X 3 1/2" top of tamk . '
J-bolts 2 re- PLAN-INLET 4 10' ¢ to ¢ ‘ e
quired with — A KR
[ symm. about ¢
\ L3 5" X 3" X
= 5/16" £ galv. -]
l 4 required #4 bars, 1'-0" c to ¢ horiz. and
' " _ vert. Place 1 1/2" clear to inside —
k1 378 17> fe ] Tack weld of walls. Bend end wall vertical 3
‘ bars 1'-0" into floor.
8”
:[‘— 3/ yron /
“ a/16" DETAIL-ANGLE e
1'-9 3/4" I1.D. 1 SUPPORTS FOR A - | A
r== TRASH RACK l \ :O *
DETAIL-TRASH RACK ﬁ_ . { - 1 T S
RS >
TO BE GALVANIZED < i ~
;_, - L I ~— R
| v 1 Q\ 5
1! 3! 1 in 6 batter I ~ 1 1
both sides % L *6'-0" ~_> =
—
1/2" expansion ~
joint. Preformed —
3 - #3 bars cont. length J°7 ) 16"
>_ 14'-9" field bend; l-way joint filler 2 -6 #'=|1
20'-6" field bend; 2-way ! QUTLET DETAIL
6 X 6-10/10 mesh S o OUTLET-HEADWALL AND ‘Uaries with Lill sl
Sy, . y aries wi i ope
24" X 4'-0" C.M.P. Fill o CONCRETE APRON and pipe cover.
tank - 16 ga slope o
| e -
Class A concrete S Outlet ] ARIZONA HIGHWAY DEPARTMENT Re‘;’
PLANS DIVISION |52
Q.. . i -- Toe of 4 11768
Varies with subgrade slope T slope

{ S\ e 6k oo u SPILLWAY INLET 372
DS| P NEEE 6 500 e C.M.P. DOWNDRAIN
OUTLET

L.O.M. & D.G. Drawing wo.
Traced S.L.T. & R.A.F,
J.P.O

SECTION A-A l—a" < C’\—L—’]L6 2 6”4 L Checked -P.0. Y0 5-68 C-4.02

Approved f"'"a"" 7]
Engr. Plans 5-68

and pavement structure
thickness, é}&

)

iy

Drawn

= p-1'-0"
39

C.M.P. outliet on rock !

Elbow

o
= i
ﬁ\
4]




C-2.02 Slopes

C-2.01 Slopes

)

Embankment Height
7! 8! 9' 10" 11' 12' 13' 14' 15' 16° L7' 18' 19' 20' 21' 22' 23" 24 251 26' 27' 28' 29' 30" 31* 32!

&

13"
1/+ll
15”
16!1
17”
18”
19",
20
21”
22”
23”
24n
25"
26"
27”
28"
29”
30”
31”
32'.
33”
3411
35"
36!!

[T '

©
®

&)

®

2
®
®
®

>
©
®
®
®

SleploleleE-
®

©

.

geeleleelee

®

SEEE
®
&)
®

72

®
©

| Blefe
S
@
®

C-2.03 Slopes

-1

Embankment Height GENERAL NOTES
6! 71 g1 9' 10" 11" 12* 13t For C-2.01 slopes with emb. height

w

1o over 24", I = L for 24' emb. height from
130 table + 2.24(emb. height - 24),

AL For C-2,02 slopes with emb. height
15" over 32", L = L for 32' emb. height from
16" ) table + 1.8(emb. height - 32).

17 \24) For C-2,03 slopes with emb. height
18 ®Thickness over 13', L = L for 13' emb. height from
19 25) table + 1.8(emb. height - 13).

S0 (P Indicates thickness of pavement structure,

o1 — OIndicates Length of Spillway,
22 (26) Embankment,

>
A

;2:: (2_;1 height ™
25" {28)
26"
27",

28 D CONCRETE SPILLWAY

29!]
30 LENGTH TABLE
I (30)] :
320 (31T Drawn D.G. 12'-67
33 o Traced D.G. 1-68
34m (32) Checked J.P.0O. VU S5-68

ARTZ.O0NA HIGHWAY DEPARTMENT Rev,

T CONSTRUCTION SECTION 5/72

. XETT

Drawing No,

321: 2 Approved Asst. ;ﬁﬁ—%— C_4°O3
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]

C-2.02 Slopes

C-2.01 Slopes

%—IJ

8' 9' 10' 11' 12' 13' 14' 15' 16' 17'

Embankment Height

18' 19' 20' 21' 22' 23°'

24"

29" 30' 31' 32°

12"
13"
14"
15"
16"
17"
18"
19"
20"
21"
22"
23"
24"
25"
26"
27”
28”
29”
30"
31”
32”
33”
34"
35”
36”

[

[

I

S

€

3 > (48)

7!
G ]
& @
69

'n

hz;

®

®

38

®

&

®

40

®

48

€

42

pS4

&

5]®

o

68

C-2.03 Slopes

Embankment Height
5! 6l 7I 81 9! lQI 1)

12”
13"
14”
15]!
16"
17 11
18"
19"
20 "
21”
22 "
23 n
24"
25"
26"
27"
28"
29"
30"
31"

16
n N

®

(=0}
20
¥

16

||®
®

®

B
18 2%

QE@ .

20

B
26)
T -

32"\
33"

34"
35"

®

€
i

22 1—I @

36”

(26) [ 30

@ Thickness

Embankment

Height

Original ground line

Outlet

GENERAL NOTES

For C-2.01 slopes with emb, height
over 24", L = L for 24' emb. height from
table + 2.24(emb. height - 24).

For C-2,02 slopes with emb. height
over 32', L = L for 32' emb. height from
table + 1.8(emb. height - 32).

For C-2.03 slopes with emb. height
over 13", L = L for 13' emb. height from
table + 1.8(emb, height -« 13).

MIndicates thickness of pavement structure
(:)Indicates Length of Spillway.

ARIZONA HIGHWAY DEPARTMENT Rev
CONSTRUCTION SECTION I-7

C.M.P. DOWNDRAIN
LENGTH TABLE

Drawn J.W, & D.G. 2-67 | Drawing No.
Traced R.AF, 12-67 |
Checked [|.J.P.0. U 548 C-4 04

Approved Asst.
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Radii shown for single curbs are typical

throughout for respective type.

h

.
.

NOTE

curb height as shown on Plans.

SINGLE CURB
Roadway width

COMBINED CURB

Width as shown on plans

4'__0||

CURB TERMINAL SECTION

N—

Slope .01' per ft.

_.d‘,

Sidewalk shall be single course Class A concrete,
sweat finished and jointed with a 1/4" deep jointing tool

at centers approximately equal to the width of the sidewalk.

width

per Plans

g1ope 6:}

Sidewalk shall be scored to a depth of 1" at intervals
matching the joints in the adjacent curb.
Sidewalk shall be edged with a 1/4" radius edging tool.

CONCRETE SIDEWALK

1/4" Ex-
pansion
joint, Pre-

formed joint

G;Center joint required if
driveway width over 20'

DEPRESSED CURB FOR DRIVEWAY ENTRANCE

A A
d Sidewalk 2
7
Drivegay ! \_1) 3/4" Expansion
sla | joint., Pre-
X ! formed joint
: ' filler.
& { : : 1 <
PLAN
e
Sidewalk _J'_
1 SECTION A-A

('Joint is required between driveway

slab and adjacent sidewalk.

SIDEWALK AT DRIVEWAY

b
1"0" r
:EL_.1 9 1/2" Roadway width
" 2 1/2" ._6_':_. 210"
LA RNy ] s
o r b5 | = 1/4" R~ |2
77, 1 - o
GOE i
1/2" batter—~ 1/2" batter—/
TYPE "A"
For 6" curb height or over
8 1/2"
_, Roadway width
T 8 1/2"3  Roadway width
1' 4"'LT1'-8'| R | / ! L ] "
2" - 1/4" R AL . / 1 2'-10" ¥
1/4" R AR 1 N 2 I -
:"-:. wfn Tﬂ]l",::&._ <« : 1/‘} R _L
% 1.1 = T LR
n =1 B o ey °
/2" ﬁatteIJ}: 1'-6" L{ilzu batter
TYPE "E"
8 1/2" Road idth 1]
A Roadway wi 8 1/2 } , Roadway width
77 s ,
2"'- 1 '—4" /;n 2"—— . ’ |2|_10n %:
1/4" R—p e el 16" RAlT
D i ME e
ol - ' " 4_/ 1]
1/2" batter—/ 1'-6 1/2" batter
TYPE "F"
Line as used
on plans for 2 1/2" Roadway width
face of curb o o -
line. 1/4" R¢6_. 2 1/2|| { 1'-9" N
ﬁ. _ll! R 1/4” R ':_'
il = < 4 RN
= =z B L
o M~y ERAnl _™
- 1/2" batterJ/
TYPE HGH
g 4 1/2" —od ‘lb".’ 2'-o" -
~ 1/2" R~ Slope to
. 1/4" R~ fit crown
RIEREIR 1/4" R
T T oH 2 .../-
1/2" batter
VALLEY GUTTER TYPE "H"

filler.

SIDEWALK
EXPANSION JCINT

GENERAL NOTES

All curbs and gutters shall be single course,
Class A concrete unless otherwise noted on plans,

All curbs shall be trowel finished.

All gutter flow lines shall be troweled to an
accurate grade for a width of 9.

Curbs, or curb and gutter, shall have a 1/4"
joint extending all the way through the concrete
at locations matching the joints in adjacent P.C.C.
pavement; at approximately 15' centers when adjacent
pavement is bituminous and at tangent points in curb
returns and at structures. The joints may be open
or with redwood filler left in place.

* When curb and gutter is located with the rcad-
way section sloping away from the curb, the gutter
slope shall match the roadway slope.

ARIZONA HIGHWAY DEPARTMENT Rev
PLANS DIVISION

CURB, GUTTER,
SIDEWALK & DRIVEWAY
DETATLS

Drawn 0.K. 3-1935 Drawing No.
Traced R.A.F. 6=8-67 I
Checked | J.P.0. 9GP0 5-48 C-5.0l
Approved ¢

Engr. Planms

M7 |




NOLE: Shaded
area to be
constructed

& measured as
valley gutter.
Area(sq.ft.)/4'
=1lin. ft.

Curd
Gutterlg

1/4" joint.

std. C-5.01 (Typ.)

1/4" joint.

A = Overall curb and gutter width.

d = Drop from point controlled by grade to
outside edge of gutter.

F = Total crown from § elev., to gutter grade.

a = Distance from § to inside edge of gutter.

b = Distance from outside edge of gutter to
point controlled by grade.

e = Drop from ¢ to inside edge of gutter.

Type "H", Std. C-7.02

~

Valley gutter——J

TYPICAL VALLEY GUTTER CONSTRUCTION
AT STREET INTERSECTION OR ALLEY

Single curb and combined
curb and gutter will be
measured along the back
of the curb.

CURB & GUTTER MEASUREMENT
ON CURVES

—_— —_—— ___.___jé)‘ — —
—I_ Center < ¢

Gutter grade
Normal crown

eak and ¢

an elev.
reak and

!
!
|
I
|
|

between grade

enr Do

-
S
o~
I
.
=]
13

Straight grade when
valley gutter is used.

g T b — — — —
S S SV S o
| S b _
! ]
4 1
. L
IR
S
Gutter grade—\| ‘:’-“——«'&————«:;
- -}
% —
Y———?ﬂ*ﬁ-——b————u
t | A
1/4 Line

W
1l

o
I

PD =

FORMULA FOR QUARTER POINTS
Sum of intersecting pavement widths. (Distance between
gutter grade lines.)
Drop from center of intersection to center of return

where S = 0' to 90', P =0.17
" §= 91" to 100", P =0,18
" 85 =101' to 110', P=0.19
" 8§ = 111" to 136", P = 0.20

Drop from center of intersection to quarter point.

STREET INTERSECTION GRADES

L7
- ;;7_53
RN
| 22, 4
I s
Joint—a\\\ [

H

1 M \‘

vy

Curb [Gutter

SECTION B-B

SECTION A-A

3-1/2% max.

TYPICAL CONCRETE ALLEY OR

DRIVEWAY CONSTRUCTION

GENERAL NOTES

To determine the value of F,
see roadway typical sectiom.
For Curb and Gutter details,

see Std. C-5.01.

ARIZONA HIGHWAY DEPARTMENT

PLANS DIVISION

CURB & GUTTER
MEASUREMENT & STREET
INTERSECTION GRADES

Engr. Plans . ;.A

Dravn 0.K. & W.M.D. Drawing No.
Traced R.A,F. 9-16-66

Checked | J-P.0. 9D 568

Approved C" 5,02
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i

L/-Proper ty line GENERAL NOTES
1

£
] o Paved Turnouts: W=10Q' Minimum & 40' Maximum.

|
i
'
|
- ' Min. b teri .
R/W Line =5 n ’ Plans notation will be W x L, Surface Material, Type & Standard

100' Desirable min.

. 100' Desirable min.

Curbed driveways and depressed curbs shall be located
as noted on Plans or as directed by the Engineer.

TYPE HAN
wherever possible in favor of those indicated as desirable
TYPE llBll
N\ o

| w W
fre

1.5 = L“J

TYPE llCll I

\

Intersecting Road

All radii shown are to back of curb,

Q.‘

Example: 16' x 30' A.C.T.0. Type "A" Standard C-6.01.

Base material shall be the same as that shown for main
W &\?'% A roadway, unless otherwise noted.
Q‘b
P ' Excavation or Embankment for turnouts shall be included in
= \( quantities for main roadway.
—-—J TYPE |IAII '

Dimensions indicated as minimum shall be avoided

——— —

20' Min.

R/W Line

R/W

——— o —

RURAL DEVELOPMENTS-
Res, - 20' Max.
Coml. - 30' Max.

]
10 Min.—-1 '—wcq 15 Min
20" Desirable 40' Desirable 2 Set-Back Line for
l l | ql. Shoulder Line 3 roadside industrie
e 3
¢ | I Roadway ] 10! ;2: I’/
| l - de
. grade
e N
]
=12 1/29! |
- I 2 % Min, grage |
Radii  as noted i | |
on the plans ‘ l Y ) TYPICAL SECTION AT RURAL DRIVEWAY ENTRANGE
- — _I_ See Std. C-5.01 for Depressed Curb Details
. R/w 30' Max. B
— : - ARIZONA HIGHWAY DEPARTMENT Revw
é . Y AR . S M PILLANS DIVISION

'yl I\ . " -S%dgﬁa!.k 4 ) o - S TURNOUT
‘ 5
10' Min. ! ! * | I 15' Min. |‘30' Max. | Note: See Std. C-5.01 DRIVEWAY LAYOUT

N7

- a b D D R/ L- 0- Moe 2"‘64 Drawing .
* 30: Max, One Way, Commercial Cur etails Tr aa - end R.A.F. 11-18-66 awing No

Approved
Engr. Plans 1 .




DETOUR "A'" ENTRANCE (Left turn) DETOUR ''B" .
L 4
E 534,35 s
2 ) 5
. [4a] _ 70 —
b0 . A=
Q & - 1° .
o0 [ap] D ¥ =
o x - 116.88 o
o
& s = >
: N J 3
3
? Entrance taper Varies as required -
— — e T e T e - — —-f-r - e e —— ==
I _ —
- - o
G a— Y S [
Entrance taper f l' _1Varies as required'
|1 5] o 2 ///
3 3 r\- ] il
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a
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DET R faite
. ~ 2 oA A
= U S NOTE: Dimensions - angular and distance - used on drawing
o Ay , + above are exemplary. 70 m,p.h. design speed was
o 150.31 © used. Refer to table for basic design information.
© A .
o 267.18' [ Xy
@ ) P Width 24' or 28" ]
DETOUR "B'" ENTRANCE (Right turn)
Slope or super
tad 4.'1
:g\\ 5
‘Base & bit. mix see plans Q'.o
GENERAL NOTES NN 03
SPECIAL DETOUR SECTION Pe

Detour "A" entrance shall be used where approaching vehicle must turn l[Entrance

left. Detour "B" shall be used where approaching vehicle must turn right, - .
t Curved

Detour from a horizontal curve: On the inside of the curve-the detour ;2233:}, Roadway D(;Slgg Max, Horizental Curvature
take off shall be a curve, see table. On the outside a tangent take off shall pee C No. I Curve No. II
be used. A vertical curve may be required to effect a smooth grade change. Entrance|Entr.Taper|| Exist.| Detour [Detour Du'vgu;)gt.'elev‘ Du m

The design speed shall be comparable between vertical and horizontal Design Def'l Horiz.l "A" Take | '"B" Take 70 30 OQ'jiT-L 30 06' /£t :
alignment. ’ + L . .

d 1 c ff Curve] off Curve o 1 () ¥

The entrance design speed of a detour shall not be less than the normal S}age Agg g ﬁgve ° 2"u 2930" 63 2° 'gg, fz' ' go .gglﬁf-'t.
posted speed of the existing roadway. The design speed for the remainder of 60 3> 7Y 30 3930! 40 60 ,07'/ft. 10° .Ogr/ft'
the detour may be 20 m.p.h. less than the normal posted speed. 50 40 30 A 50 30 10© '07./&' 190 .09'/ft'

Any intermediate detour entrance may be designed on the basis of normal 40 6° 40 50 6° - - - .
posted speed less 20 m.p.h. where visible construction activity has slowed 30 10° 50 6° 77 Rev
traffic for the preceding 1/4 mile, 6° 7° -5 ARIZONA HICHWAY DEPARTMENT 12/68

The minimum width of the detour shall be 28' for existing roadways 34' or 70 80 '} CONSTRUCTION SECTION 5/72
wider and a minimum of 24' for existing roadways less than 34' in width. 8" 9° 10°

The entrance taper for Detour "A" shall be extended until full detour
width is attained. For Detour "B" the entrance taper shall be extended until DETOUR ENTRANCE
2 minimum of 14' is attained beyond the edge of existing roadway,

Any deviation from this standard must be approved by the Plans Engineer DESIGN TABLE
and Traffic Engineer and the Engineer shall submit the alignment and profile
of the proposed change for their review. Drawn J.P.0, Drawing No.

Native material used in constructing the detour embankment will -be Traced 'R.A,.F.

considered suitablc for bacI;fill around pipe; however, it shall be reason- | Checxad J.p.O. ;C_6 . 02
ably free of rocks and debris Approved Asst, f-leéw‘ﬁw
State Eng Const.




2 - 2t x gn
nominali timbers

P.C.C.
pavement

——1/4" + hot poured
bituminous material
and sand filler

S indicates sawed contraction joint

Bridge approach slab
C indicates contraction control joint p

4! (-

- |
CN indicates construction joint ﬁ; Bitumlnous pavement - T KL T
LL indicates Longitudinal joint, TR \3\\ T "
See Std. C-7.02 N PRPTRRNNY ON—»=- IH
Soo S e T !
N 1 spikes top ll,,"l
— S Base course
~'Bituminous pavement. \§S§Q~~ } and bottom; "
s = AR PR N, RPN = spaced per plan: Timber filler.
CQQQ"Q\-H~ NIRRT V- AL Depth as required.
S \\ :\\"'j- ‘ N \\;\‘ ::\\\} N ~ »—Bridge abutment
ancggtg N Eia::ﬁ( SECTION

Stagger joints

R R
' e x::\‘\\; - as shown 6' min. piece length
. . \-\_1_\\\\:\ o R, o~
. XN >\..1_ N N SR FERS —
‘ X , 2 .15'. | ':6"'.| | - 15" e 169 spikes
=) R e Cn T ”'[ SR D -1~ 6" min.  pavement: = PLAN
Bituminous e : : L L.-E- \ 12.‘ max. ]

TRANSVERSE EXPANSION JOINT AT

/—Typlcal Jomt sequence BRIDGE APPROACH SLAB

PLAN
See General Notes

Hot poured
Std. joint seal

Plastic tube or
upholstery cord. GENERAL NOTES
All transverse joints shall be in 11ne

5 2 1/2" X 12ga. 3/16" max. X 2" saw with joints in adjacent slabs.
g sheet metal strip cut filled as shown o At inifriection of side’: roags or streets,
- formed as shown. J?1nts sha e piaced to give t.e 1ntersecj
R tion a symmetrical appearance while conforming
- " to the cross section of the intersecting road
{ /“i3(§2 R or street.
AN - Timbers used in transverse expansion joint
shall be rough redwood and conform to commercial
} grade.
~
T
L#Bbﬂs,th'ctoc SAWED TYPE
INSERT TYPE CONTROL JOINT
®1indicates P.C.C. thickness MENT
CONTROL JOINT ARIZONA HIGHWAY DEPART Rev

PLANS DIVISION

CONSTRUCTION JOINT PORTLAND CEMENT
To be used at end of pour CONCRETE PAVEMENT
TRANSVERSE JOINTS

Drawn }L.O.M Drawing No.
Traced IR.AF, 12-66

CheckedJ.P.0. 9V 5¢8 C"?OI

A roved
| Eigr: Plans) @lfeidedersa



I—DA

/-Concrete curb & gutter

P 7 < 12" 12' _
LLongitudinal Joint Type "G" }
:‘j Longitudinal Joints Type "E" or "F" > te-1"-3" % Concrete o '
(See General Notes) max b b & sutter Longitudinal Joint
PR T U T U W SN U SR U TR SN WA NN VRN VIR GO SRS VUNS AT S T U U N S S | O | L g cux 8 Type "E" or "F"
T T T L) \_I 1 1T 0T T T T T 1 L Ll T T T 1 1 T L} ¥ ¥ T T T L} T T 8 — Existing COncrete
. #4 X 2'-0" bars Transverse 5 N SrEET) A BRIy ¥ N e O LSRRI {r‘ SR *_K_' T e T 3
C:' 2"6" c to ¢ max. joint—\ Z g hal = --","-.l‘..‘--ﬁ }$vl\'1-‘r'll\'-. - - - ow . M __V'___'__?‘
] u % . .
x;Longitudinal joint Type "H" Longitudinal #4 X 2'-0" bars with I.Ol:lglt;dlna'];}l"
' Joint Type "G" approved chairs or bars Joint Type
b 5 - * = PP
1 Existing concrete 4 I = may be machine placed
L - A 1. _J ©E =
17 1 _——— SECTION A-A
L’A Hot poured
Std. joint Plastic tube or
PLAN seal. upholstery cord
3/16" max. X 2" saw
t filled as shown
cut Filted a GENERAL NOTES
All bars used in joints shall be deformed.
1/4" radii -1|—3/16" They shall be held securely in place, parallel
: : — _ N L I— to the subgrade and perpendicular to roadway
N < " C o4 ‘o« N a :-Nj na centerline,
ol d - . - X Ny All formed longitudinal joints shall be
> \ . R 3 #4 X 2'-0" bars > LT < v finished with an edging tool not less than
) . » . LT - 1'-0" wide and 1'-6" long.
- = — / a . a

J

Approved/.
chairs

JOINT TYPE "E"

1/4" radii
—/

Note:
"t" indicates
pavement thickness

\ . to Lt ) . . ' - " ‘.-
Curb & X A0 N
guttera—/' T

~— Pavement

JOINT TYPE "G"

b sfaianiiciies i
-~
S
-~

.
-

-

et — - -

[ ————'-l-

JOINT TYPE "F"

Hot poured Std.

joint seal. 1/4" expansion

joint. Preformed

1/4" radii*\ joint filler
. g ' “« - o’
. l./4" .Y -
O e
. v .
- ‘ h
. -
. 4 -~

JOINT TYPE "H"

In slip form type pavement construction,
Longitudinal Joint Type "F" shall be used. In
fixed form type construction either Longitudinal
Joint Type "E or "F'" may be used.

ARIZONA HIGHWAY DEPARTMENT
PLANS DIVISION

PORTLAND CEMENT
CONCRETE PAVEMENT
LONGITUDINAL JOINTS

LONGITUDINAL JOINT DETAILS

{Drawn 0.X. Drawing No.
Traced {R.AF. 12-66
Checkedl J.P.O. Y0 5-68
Approved ¥ C 7-02
Engr. Plans 568

Rev
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| A 1
L._._'\f_ _______ — J\r__._...J
v N
PLAN
) Wet thoroughly
& - varies §T~and paint with
* [#ﬁ6 bars 2‘ miﬁ. groUt.
o —— —f- ~ - .
4 :.'. .
Existing i 2
pavement =
Concrete i;
Manhole Type No. 1; Manhole type No. 2
Std, C-18.01 —— or 3; Std, C-18.01
SECTION

PAVEMENT CUT REPLACEMENT FOR MANHOLE

~Wet thoroughly
and paint with

grout,
R R i AR
P 3 VR - S < 9 . T
L:_f&"< R O S SR
Existing -~ K2 M0 v
pavement ., ) “—Concrete
%
1'-0"| Trench
min. | width
CUT IN CCNCRETE PAVEMENT
Width of cut varies Same surface as
_ exist. pavement
™~ unless otherwise
* ‘// noted.
‘,"- _________ - 7 3y - - - - ———— s
TN DTS T R T .
Existing v " |\:o T T e L .
pavement N LI _;\\~Concrete

1'—0"'

VA

Trench ’

min.  width

-
=

CUT IN BITUMINOUS PAVEMENT

GENERAL NOTES

All concrete shall be Class A.

ARIZONA HIGHWAY DEPARTMENT

CONSTRUCTION SECTION

PAVEMENT CUT
REPL ACEMENT

Drawn

0.K,

Traced

R.A.F,

Ghneoicad J.p

C

0, 1
Approved Asst, 47 P .
State Eng Const. {Mﬂ‘%‘

Drawing No.
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%::0” 60'—0”
Optional [‘ Anchor Slab Required
Constr. Jt=— Constr. Jt.
\| =Rt N
[] Il Y [T F h Jointedicon(:a :O
Jointed ' £ P nn 1l Pvmt. S
Conc. P = T " ~ ~t
1 N I ‘Down Grade N
pumt. ! b 0 1 2" Expn. Jt
d - 1 13 1l Optional pn. s .
Expn. Jt. X éLong. Steel-#3¢ @ 8 5/8" ¢ to ¢ Constr. Jt. See Det.
See Det. 1&5 Trans. Steel-#49 @ 26 1/2" ¢ to ¢ h
1""6" l_6|l 1'-6" Anchox
PLAN lab Steel
R o r
30'-0" 20'-0" 10'-0" —" . =
. |-r———-4<-—-| fe—— Optional—/’,” \V: I LN =
T Constr. Jt. 70___{ '.' Lo - N 1

Sleeper

Det.l

Slab. See

Front Lug Rear Lug
See Det.2 See Det.3 Mat'l.
SECTION

lBase

Ean \
2-Layers 30# Roofing Felt

with Graphite Lightly
Sprinkled between Layers.

DETAIL 1-SLEEPER SIAB

GENERAL NOCTES

Anchor slab shall contain no transverse joints.

Anchor slab longitudinal joint shall be according to
Std. C-7.02 using anchor slab transverse steel continuous
through the joint,

Minimum distance between jointed concrete pavement
transverse joints and the required or optionmal anchorage
system construction joints shall be 2',

Steel shall be structural or intermediate grade.
Splices shall be a minimum of 20 x bar diameter.

Steel shall be 3" clear to anchor slab ends and edges.

Lug trenches shall be excavated to 6" minimum clear-
ance on both sides and bottom. Bottom of trench shall be
backfilled and compacted smooth and level to +1" of required
lug depth., Lug sides shall be formed. Backfill shall be
free of rock and extraneous material and compacted to 95%
Proctor minimum.

All concrete shall be of the same composition as that
used for the jointed concrete pavement.

Expansion joint faces and sleeper slab bearing sur-
face shall be smooth troweled.

2-1"xT=-2"Premolded
Asphalt Boards

Hot Poured b
20 Cove.) =¥ hachor Stab | e K-_Anchor Slab J7°i“t Seal et
e e PRS2 . I okt =% L__ , -
ﬁ\\\'rgg.ﬁ Anchor Sla§S ZJ ~ o Anchor Slag}& v ':'f: ,1;3i o/ i~ e
i? 9:»¢ Steel o E: Steel , R JL—_—ii;;i.j‘T N Sleeper
~ e T = g_l 6r16.l6) L; Ca g2 4 Slab
FTT TR —#5¢ @ 1'-3" ¢ to ¢ :; DETAIL 4-OPTIONAL DETAIL >

P

DETAIL 2-FRONT LUG
See Det.4 for

Optional Constr. Jt.

21 _pn 4'"R Bends

LUG CONSTR., JOINT

EXPANSION JOINT

#5 @ 10" ¢ to c.
2t gn 4'"R Bends(Typ.)

DETATIL 3-REAR LUG
See Det.4 for
Optional Constr. Jt.

ARTZONA HIGHWAY DEPARTMENT Rev
PLANS DIVISION

JOINTED CONCRETE
PAVEMENT ANCHORAGE

Drawn D.G. 3-71
Traced D.G. 3-71
Checked V,Q)UC? -7

Approved: J{;nydga‘fgig

Construction

Drawing No.

C-7.04




3'_0“ 60'-‘0" .
- Anchor Slab Required
Constr. Jt.
=4 ik T n
& ] ] e ] 1] 1[ -
o 1 1 0 0o 1
& HIEED Hy B | ot 3
v ! N 1l T Conc. Pvmt. ey
Yo | S TR N,
]
111 H i o
t \\;_
Optional S g:znﬁeité Long. Steel - #3 @ 8 5/8" ¢ to
Constr. Jt: ' Trans. Steel - #4 @ 26 1/2" ¢ to ¢
Typ. for Methods "A'" & "B"
Plan

30'-0” 201_0u 10'_ ei

.?—Sleeper

c

_L_Det 6 —g

e

TBase

Mat'l.

Rear Lug. _f

Front Lug.

See Det.l-/ Center Lug- See Det.3
See Det.2
Section

ANCHORAGE METHOD ''B"

Slab. S Front Lug. 3 EZi?l
a ee See Det.
See Det.l e
Det, 6———4y
Section
ANCHORAGE METHOD ''A"
3!_0" Sol_oﬂ .
Required
Anchor Slab Constr. Jt.
S N (- I B _
o | L TRE TR g A
«° |l 1) o bt 2. .7
47 Q' 0 t] o (T Lo ¢ CRR-T
Y3~? 11 fy :I P :: “ ;: oG E E$
% M ! Rt it I ne )
- L—-Expn. Jt. For Anchor Slab Steel
Optional See Det.> See Method "A"
Constr. Jt=
Plan
é Sleeper
Slab, See 1_g" 0'-0"y 20'-0"

backfill material having a min.
to excellent shear resistance,.

Detail 2-~Center Lug

3'—0"(TYP-)

GENERAL NOTES

Method "A'" shall be used for original ground and/or embankment and
std Proctor density of 125#/c¢f and good
Method "B" shall be used if Method '"A"

soil properties cannot be attained.

Anchor slab shall contain no transverse joints.
Anchor slab longitudinal joint shall be according to Std, C-7.02

using anchor slab steel continuous through joint.

Min. distance between pavement transverse joints and required or

optional anchorage system construction joints shall be 2°.

Steel shall be structural or intermediate grade. Splices shall be

10 times bar diameter min.

Lug trenches shall be excavated to 6" min. clearance all around.

Bottom of trench shall be backfilled and compacted smooth and level to

1" of required lug depth.

Lug sides shall be formed. Backfill shall

be free of rock and extraneous material and compacted to 957 Proctor.

All concrete shall be of the same composition as that used for the

pavement.

Expansion joint faces and sleeper slab bearing surface shall be

smooth troweled.

ll_6tl 1'-6" 1'-6"

,4f—Anchor Slab Steel

,—Anchor S5lab

Detail 3~Rear Lug

Front & Center Lugs
Same Except as Shown

@ 10" ¢c to ¢
Bends (Typ.)

‘fbptional

: 2-Layers 30# Roofing Felt
-‘\\\‘4 with Graphite Lightly
—

AT Sprinkled between Layers.
_"_J L._\—‘Z" Expn. Jt.
See Det. 5
Detail 6-Sleeper Slab

Constr. Jts—|«. -

2=1" x T-2 Premolded
Asphalt Boards

Hot Poured

rAnchor Slab

'6" 6" |6"

3" 3"

Detail 4~Lug Constr. Jt.

Detail 5-Expansion Jt.

ARIZONA HIGHWAY DEPARTMENT
CONSTRUCTION SECTION

ANCHORAGE OF
JOINTED CONCRETE PVMT.
AT STRUCTURES

Rev

Drawn D.G. 3-71 Drawing No.
Traced D.G, 3-71
Checked WO a7 C-7.0bH
Approved f;zyéiijéﬂ—zibﬁiﬂ-
| Construction







h

/_, : Nose paving. See De- -
e I[— tail #1, Std. C-8.02. "’{
/
o=
EE— Constr. (j',_,7 {( J —] ™ {
— 150" min. oo | ™
* ? l 150" min ..ﬁ_:‘ }
= t 21 Rj}g 60 ;[, ._-L ”} =3
Z / T HFlr S- l
ﬁ c ype ingle Curb
| 171.671" y onstr. ¢ 3 - Ramp 4 see Std. C-5.01
- mi
L | 7? Z ‘& ln' ’ 150' min-
/

292,411

-~ K4
S -
! > ~

oo - ge #

Deceleration Lane

o 15
CASE I - DIRECT ANGULAR EXIT oI5 3/ .
. &
3
- Nose paving. See De- -
3 ] [—tail #1, Std. C-8.02. q}]
| ] -

- @ -

N Constr. @, 7 -_— ?Z / Al

— { v ~

o A ———— ! 150" min. *‘E:'JHH

Sr [ \—’x\ 2 * ZZ COnStr' (E. \{ 7z 7 7 510/ T — _ . : L 3

] 2 17 - ] N ‘)\ 2' R* /i/ ::3
ha 2. '
00" 03 8" min.t 300" + 0,49Lg S . 2 77 i Type 'F'" Single Curb
—"l — I\‘r—--—---- ———- e £ R < Std. C-5.01
] B 9 cae Std. C-5.01
Deceleration Lane N : gy,
%7h. 507 /

Case IT to be used only under Special conditions CASE II - PARALLEL DECELERATION *Radius shown is to back of curb.
which necessitate ramp curvature ahead of nose.

Q
< oat
22' min. (Diamond)
24" min. (Loop) o
Finishing Course B
. Ik
2 12! 3 min. ARIZONA HICHWAY DEPARTMENT Rev
!— — Alignment and CONSTRUCTION SECTION 5/72
i
|

02/ ft, or Super profile grade

control,

GENERAL NOTES TYPICAL EXIT RAMP

Base course and paving shall Ramp take off from main curved TERMI NALS
be as shown on the Flans. roadway should provide equivalent
minimum deceleration control distances. Drawn C,B. Drawing No.
SECTION A-A Shaded areas indicate differential [T Traced S.L.T.
shoulder delineation.

Checked J.0,0, -
See Pavement Marking Standards for Anpiived iy - C 8 . O].
stripe details. State Eng Const.f’zgfﬁ'ié‘w‘-




re =77
- v 03 3
. Nose paving /
= See detail #1
Z J ——— Z Constr. €, ©
. 7 —
%: = — ,.r '! *——7 o l:q ‘
I B ",.. 1t R* : f f Constr. @ |
LITH B fConstruction Center Line—y ——e= : .
o — . .&3 'E 3
; ‘ 50 : 1 Taper
0 Ry
'49LS el 1371' Acceleration Lane 100’
Type "F" Single Curﬁ 4 T

sece Std. C-5.01 LA

A § : GENERAL NOTES
‘ *Radius shown is to back of curb, The 50:1 taper and corresponding offsets shall
also apply when the main roadway has curvature or , 7/
combined tangent and curvature.
1" deep lateral scores shall . Shaded areas indicate differential shoulder de-
coincide with curb joints. Type "F" Single Curb lineation.
C see Std. C-5.01 B See Pavement Marking Standards for stripe details.
r | Class A concrete .
C 24 \ B Lo
e \ el s ,,J 22' Min. (Diamond)

24% Min, (Loop)

Finishing Course

2" 12! ;8" Min,

.02'/ft, or super

=

1" deep longitudinal score
C in sections averaging over
: 15" width.
£ PLAN Rdwy widtho
& 8 1/2"
A " rd
} r3 Class A conc. \J

LAl ignment and Profile\

grade control.

— RIS - — - SECTION A-A
"_;'_—W [ ¥ W \ . Rase course and paving shall
o j-' 3" A.B. 1/4" Expansion joint. ,b yd be as shown on the plans.
Preformed joint filler. 6 2
ARIZONA HIGHWAY DEPARTMENT Rev
S -
ECTION B-B rb CONSTRUCTION SECTION 5/72
1/4" Expansion joint. Y ,
Preformed joint filler. NOTE: All joints and scores shall be edged with “* \ ‘
a 1/4" radius tool. ¢ D AN TYPICAL ENTRANCE
Extend nose paving to a 20" min, width or A "
30' in length measured from the nose, but ‘ : RAMP TERMINAL
in no case shall the paving extend beyond
curb end. ? ¢ yon Drawn JLALN, Drawing No,
SECTION C-C z;“:dd WG C-8.02
ecke aive -
Approved ASSC. i s
DETAIL #1 - NOSE PAVING State Eng Const ,{—‘,;?t;uz/k:.




h_ A

(5] O The M6-1 and M6-2 snow markers are used to mark the ends of guardrail in snow -
O regions. The Mb-llis used at the beginning of guardrail. The ijG-Z is l.].S(‘d at i MHE The F10-3 and D10-3 milepost markers are placed on the right
the end of guardrail. The color for Mé snow markers shall be silver-white or crystal. side of the roadway facing approaching traffic. If they
M6-1 M6-2 cannot be placed within 0.0l mile accuracy, they are ommitted.
: - is d freeways. he D10-3 is used on
a8 a The M7-1 and M7-2 snow markers are used to mark the ends of curb in snow regions. 103 ThLdFIO 3 Tirkett‘h;: nfnizcwzns reeways The 3 used o
E The M7-1 is used to mark the beginning of curb. The M7-2 is use¢d to mark the F D10-3 roadways othvr ¥e-
M7-1 M7-2 end of curb. The color for M7 snow markers shall be green. 7\
: .
; The M9-6(1) striping maintenance marker is uscd te mark the end
The M8-1 and M8-2 delineators are used as guide markers to indicate roadway [I ¢ ) pIng
- of no-passing zones.
alignment, and are placed as follows: []
1. For Interstate roadways and other roadways that meet freeway standards, M3-6(1)
M8-1 delineators are placed continuously on the right side except
where fixed source lighting is in cperation. M8-1 delineators may be ”-m 1t 9-6 L . , ) ker is usced to mark the
used on the left side when such placement is necessary to clearly show “OVM - (2) seriping malntenanct mavker 18 us . £
the alignment. E ?eglnnlng of paveme:;t strul)mglat no-passing zones in eflect
or one direction of travel only.
2., For roadways that do not meet freewav standards, the MB-1 delincarors L I,
are placed continucuslty on the right side except (2a) where fixed M9-6(2)
source lighting is in operation and (b) along arcvas uscd for pull-offs
or parking. On sharp right-hand curves ME-1 delincators arve placed on
the left side. Delincators are bi-directional when applied on the The MY9-6(3) striping maintcnance marker is used to mark_t_hu
left side of sharp right-hand curves on two-way roadways. beginning of pavement striping at no-passing zones in cffect
for both directions of travel.
3. M8-1 delineators are placed on through roadways at interchanges regard-
less of fixed source lighting. The crossroad through an interchange is
normally delineated on the right side and within the limits of the M9-6(3)
right-of-way at rural interchanpes and grade separations.
M3-1 M8 -2
4. When an M8-1 delineator falls within a crossroad, driveway, parking
~ area, etc., it is moved in either direction a distance not to exceed ono The M9-8 hazard marker is used te mark the end of roadways
one-quarter of the normal spacing. If proper placcment still cannot oo for which there is no alternate vehicular path such as
be obtained, the delineator is eliminated. MB-1 delineaters are not 0oan dead end frontage roads.
located closer than one-quarter of Lhe normal spacing before or beyond
a hazard marker or milepost marker. M9-8, M9-8(1)
S M9-8(2
5. MB-? delineators are placed on the right side ot left-curving ramps and 9-8(2)
on acceleration and deceleration lanes. MB-2 delincators are placed on O . )
the left side of tangent and right-curving ramps where indicated on (o3(e) The M9-9 t}azfilrLl marker is used to n}ark cxtreme h?zardb
c-9.06, OOOOO located within the roadway,dsuch as trar;s.%tlons rt'x?m Lwo=
way roadways to divided roadways or at interscctions.
6. On curves, the delineator spacing may be adjusted slightly so that a &
delineator falls on the P.C. and P.T. of the curve. MS-3, M9-9(1)
M3-9(2)
A [4
/ The M9-10 off-mainline reference marker is used for
locating devices or events occurring on off-mainline
The M9-1 marker is used to mark the ends of obstructions such as narrow roadways.
bridges. The marker is placed on each side of both ends of bridges on U
\ / two-way roadways, and on each side of the approach end of bridges
located on one-way roadways. M9-10
- The M9-11 guardrail tab is used to delineate guardrail
M9-1{L) M9-1(R) n posts. It is placed at 37%'+ intervals along the line
of the guardrail and only for the approach direction.
M9-11
) - -31 is d ot ark obstructlions that are
The M9 30.(H)'or M9-31(H) hazard marker'ls used to m ‘ that ARIZONA HIGHWAY DEPARTMENT Rev.
@ located within the roadway, such as exit terminal noses and channelization ' ! bl
islands. Either device is applicable. Traffic Design Division T-1-72
M3-30(H)
M9-31{H) S R .
DELINEATOR
T
. ] . o . : UoAGL
The M9-30(V) or M9-31(V) hazard markecr is mounted con or immediately in front of
obstructions that are located within 2 {eet of the pavement edge. These
markers are not placed behind guardrail or cmbankment curh. Either Drawn }Jca Drawing No
device is applicable. Traced 8 '
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47 Series I L E Standard Numeral
a _ position (See Note 4) 10" —
>
= Interstate Green —2 ., wR
o standard reflectivity E_ + — ry 'L 5 "l & Seties ''C
a reflective sheeting AN
:D {See Note 4) i | . Y S ¥ ) Interstate Green
2 s | = standard reflectivity
1 b oL | I I N reflective sheeting
: - 1%L {See Note 4)
o 1 y ¥ 7 ,
N L & ;1 —1%" v ] - 1/8'" Dia. (typ)
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F10-3  NUMERAL PLATE [ ‘D10-3 NUMERAL PLATE
i f, .
fe— 12—
F 10-3 D10-3

e b6 —nd bt 1°° Biack

3 W\

=1

j,

14"’ Dia. reflector

mounting holes
{See Note 2)

high reflectivity
reflective sheeting

or 3%’ Dia.

plastic prismatic
reflector (See Note 9}

24"

rm*
"\

3/8’' Dia. mounting hole

{All Plates)
3%'" Dia. crystal plastic
prismatic retlector (typ)

+-\\
—  p—
v/
N " Silver-white , __J»Iz"

or crystal

ANy y i e s

LN R M3, M8-2, M9-3 and M9-6
1 BACK PLATE DETAILS

4' x4’ silver-white high reflectivity

reflective sheeting (typ)

{See Note 2)

%IQ

3/8" Dia. (typ)

N

M8 -1(2)

T

Black

w0

I

3/8"° Dia. (typ)

yellow high reftactivity

reflective sheeting {typ)

A
) 4

See Note 2)

\8
White

1
. 1%.3*_

M7 -1 M7-2
SNOWMARKER BACKPLATE
DETAILS N3-2(1) 5-2(2)

—
.

3 Di_l. vellow plastic

prismatic reflector (typ)

\
e

4 'nd

Green

NOTES @

(%]

Mctal plates shall be fahricated from cither 16
pauge steel or from 3003 Hle aluminum alloy of
Q.063" thickness. Metal plates shall be used

as backplates for delincators, hazard markers
mileposts, milepost numeral plates, striping markers
and guardrail tabs. Mcetal plates shall be used as
backplates for snow mackers when the reflective
sheeting type reflector is turnished. M9-1(R) and
MO-1(L) plates may he fabricated from sign grade
plywood.

Where backplates are furnished with the reflec-
tive sheeting type reflector, the reflector
mounting holes shall not be provided,

Stecl plates shall be prime coated on both

sides with one coat ol Paint Number 1-A or

Paint Number 1-B. Aluminum plates shall be
ctched in accordance with Federal Specification
TT-P-141b, Method 209.1, prime coated on both
sides with one coat of Paint Number 1-D, thoen
painted on both sides with Paint Number 16
(Industrial Synthetic Enamel). The paint shall be
Class B. The color shall be white, black or
Interstate green, as specified.  Paint shall
conform to the current edition of the Arizona
Highway Department Standard Specifications. An
approved cquivalent specification may be used in
fabricating stccl and aluminum plates.

Single milepost numeral plates shall be mounted
at the upper most position on the milepost
backplates. Dual and triple milepost numeral
plates shall be positioned vertically on the
milepost backplates with the first numeral
plate placed at the uppermost position, the
second at the center position and the third at
the lowest position.,  Numeral plates shall be
sccured to the milepost backplate by means of
L/8™ Dia. x L/2" leng blind rivets.

Reflective Jdevices shall be either plastic prismatic
reflector vr reflective sheeting, at the option of
the contractor. Prismatic reflectors and reflec-
tive shecting shall conform to the requirements

of the Standard Specifications, Silver-white

reflective shecting shall be either standard reflectivity

or high retflectivity as required. Yellow and green

sheeting shall be hiph reflectivity. Red reflective
sheeting shall be standard reflectivity. Prismatic

reflectors shall be yellow, crystal, red or green

as required.

Notes continued on C-9.02.2

NO SCALE
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Silver-white standard refiectivity

reflective sheeting

12— 6. Stripes for the M9-6(1), M9-6(2) and M9-6(3) marker
3/8"" Dia. (typ) shall be painted with industrial synthetic white
cnamel paint conforming to Federal Specification
TT-E489C Class B or equal, except as otherwise

4" x 4 yellow high reflectivity indicated.
reflective sheeting or 3%’ Dia.
yellow plastic prismatic reflector 7. The Standard M9-8 is an 18" x 18" red reflectorized
(typ) {See Note 10} marker. The M9-8(1) has an 18" x 18" black opaque
background with 9 - 3 1/4' diameter red plastic
/‘.‘.‘ [ \ prismatic reflectors. The M9-8(2) has an 18" x 18"
black opaque background with 9 - 4" x 4" red high
. reflectivity reflective sheeting reflectors,
L)
A 8. The Standard M9-9 is an 18" x 18" all yellow reflec-
. torized marker. The M9-9(1) has an 18" x 18" black
b iy opaque background with 9 - 3 1/4" diameter yellow
_// plastic prismatic reflectors. The M9-9(2) has an
/ Black 18" x 18" black opaque background with 9 - 4" x 4"

SN[

yellow high reflectivity black reflective sheeting

-30(H
:g-gg‘(‘lH; \ ) reflectors.

M3-30(V) 9. The Standard M6 and M7 snow markers may be 4" x 4"
MS-31(V) metal plates surfaced with high reflectivity
reflective sheeting or they may be 3 1/4" diameter

M9-1{L) M3-1(R)

2'’ Space (typ) 1—2 Space (typ) plastic prismatic reflectors mounted without back
" - 3 g " Stri B lates.
L i 3 > [+ 1" Stripe {typ) = je— 1°" Stripe (typ} s
rVE \ \ 10. The M9-30(H) and M9-30(V) hazard markers have 3
1 E N llow high ref ivi i i -
¥ ] x « F‘ yellow high reflectivity reflective sheeting reflec
5 L—"1 gg 2 g_.f Py g o2 . § \{ k tors. The M9-31(H) and M9-31(V) hazard markers
¥ x 52"2 @ .‘é‘g 2 = < . have 3 yellow prismatic reflectors,
2% = 87 - 29
m g -2 %% . Y b - =
3 2:% H 3 1] s 2 o3
2 Z§F TE= © [ T, £ 2 £z
o ©  58% © ¥zg @ i g >z g L 33
1 g 2ziz 2 55% > g 5 £33 SRR RN N R -
5 2 s Y #EWS vl/ ™ 223> ® Tl 2z
v 2 U L & =% £ & - €zo
~l Uli/\ /s \ ,X‘_ [ - :—Ll : '6“5_
523
- £=
M3-6(1) M9.6(2) M9-6(3) M9-11 h -0
le———— 18—
F—— 14! E'l 5/16°° (typ)
lt—— 9" — Red standard reflectivity

reflective sheeting

31/2"-'4—- {See Note 7)
o T I
® [}

-‘ = 17" (typ)
5

e
| —

‘»
>C NO SCALE
a

Yellow high refiectivity
reflective sheeting

(See flote®) PLATE DETAILS

ARIZONA HIGHWAY DEPARTMENT Rev.
Traffic Design Division 7-(-72
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le— 2°-0'" —]
or in line
with face
5 of guard-
® rail
1 :I
Y [ =]
> = T
it Q=
®3 ‘
25
+
h 1-6"" (typ)
2'-0°" Behind
Guardrai!

Varies —»pe

M8-1 and M8-2 DELINEATORS

aod
O

End of
Pavement for
Dead-End Road

Marker is installed in
center of roadway 2'-0"’
off the end of pavement

e 15 o]

7'-0"" Max.
4''-0'" Min,

N

. Varies

M9-8, M9-8(1) and M9-8(2)
DEADEND MARKER

30"

Roadway or

M9-1 HAZARD MARKER

shoulder edge

M9-9, M9-9(1) and M9-9(2)
HAZARD MARKER

Obstruction in

SR ]

l— 20"
<> <> 1'-105/8"" or in Iine_.“| —x
<> '<> with faqe of lLE e
guardrail. L 22
2 5
- 29
L .
& RS
' 5% L]
HE zE
i == 23
I 2 ‘
27 g% ; ]
lr ~T _‘J 18" (typ}
| 2'-0"" Behind
- . Guardrail
—

Varies

F10-3 & D10-3 MILEPOSTS

A
, GIE) I
3 6’ Min, ‘* Min.
2 .
® 4 -
=g 2 '
z of.|g
! T £ § %: '_ Edge of roadway
/ F’E § ® Roadway I
(-
mie
S
A
"]
2z
8
>

M9-30(H) and M9-31(H) HAZARD MARKER

Roadway or

shoulder edge

M9-30(V) and M9-31(V) HAZARD MARKER

Lt 2°-0'" Max.-hl r-«— 20" —)1
VT )T
Y |
©8 A i; u
Eé ‘ 2 &ﬁ :+
e / P
= ? - %
5
]

G

i =.

2'0'"

-

M3-6 STRIPING MARKER

NOTES :

1.

The inside edge of M9-30(V) and M9-31(V), M9-1(L)
and M9-1(R} hazard markers is placed in line with
the inside edge of the obstruction.

The M9-11 guardrail tab is installed at 37 1/2' T
increments along the line of guardrail. The first
tab for each installation shall be placed on the
first post. The M9-11 tab is placed only on the
approach side of the guardrail post.

Where the M9-30(H) or M9-31(H) hazard marker is
required for an obstruction less than 3' - 0" wide
the M9-30(H) or M9-31(H) back plate may be provided
in a size smaller than standard; however, reflector
sizes shall remain standard.

M9-11 GUARDRAIL MARKER

Guardrail tab

NO SCALE
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1

1

N,

-

]
-0‘—0-.—0.-.—0—{-—0—6.—

}

L—v)

on 1" centers

e - S——— —-—1-0-0-0-00—0-0—0—0-00-0-0-0-0-.—%-‘- 290000 -0 0—0-¢
\ 36 Holes - 3/8"" dia.
5'-6"" Max.

L]
4 -]
b ® o,
™5
-
) w5
o0
| o
I e
-4 4
<+ O r:_
.d ?
-
M
¥
™) -
¢ §

on 6'° centers

6 — \ 4 Holes
ong'’ ¢
\ & Holes - 3/8'" dia.

STEEL POSTS

3/16" R«

1/8" Min.

23/32'J
Min,
h—

111716
Min, l

3
£
I :
0
L
P~
_ ¥
—3/16"" R
.3 1/16"" Min,

CROSS SECTION A-A

Steel Post

5/16°" dia. x 2%'’ comosion
resistant stove bolt and hex nut

2 reqd. per post

Deform ends of threads
after installation

Bi-directional mounting
f (See C-9.05)

1%’'x4’* - 12 ga. corrosion
resi stant piate

/—2 reqd. per post

TYPICAL MOUNTING DETAIL

NOTE :

Steel posts shall conform to ASTM-A-4 and
shall not weigh less than 1.9 lbs. per foot
and shall be galvanized to conform to

ASTM-A-123.
NO SCALE
ARTZONA HIGHWAY DEPARTMENT Rev.
Traffic Design Division 7—/'73
DELINEATOR
POST AND MOUNTING
DETAILS
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Q o [ e} o] o (o]
<«
4—
—>
—»
[#) (2} [ [+ [&) 0]
L@~————————— 500"+ < c ol i B r— A —>
————————See Spacing Table C-9.07
FREEWAYS
M8-1
_\\\\
U:’ - M3-30(H) or M3-31{H)
e e Median Opening
o] Q O /_ Q o] Q
‘_
= /
S
[o I o
__..: o >+ 100’ Max. Spacing
[} O e 200" Min.—> O g O [»] 9]
" Min, |
l# 500"+ > c 4: s A
le—— — See Spacing Table C-3.07
NON-FREEWAY DIVIDED ROADWAYS .
Bi-directionai
deiineator
(See Note 1)
0 0 0 0 0 Q _\h)
4
—»
[=] [=) [¢] o] O O [+]
l*—————-——* 500°+ -t C > B-———alq—- A —»
j¢—————————— See Spacing Table C-9.07 —————————»
o
TWO-WAY UNDIVIDED ROADWAYS a
NOTES: Legend
0 M8-1

k]
L.

M8-1 deliueaivrs are placed on the left side at
sharp right-hand curve as deemed necessary by
the Traffic Engineer. Delineators are bi-
directional, visible from opposite directions,
only on two-way undivided roadways.

The M8-1 and M9-30(H) or M9-31(H) markers at
median openings with left-turn lanes may be
mounted together om a single post when Lhe
median width is 4' - 0" or less.

@ M9-30(H) or M9-31({H)

NO_SCALE

{se

pcl;“).
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Begin Deceleration Lane j——— 500"t ——= o P Begin Deceleration Lane
—» Freeway Mainline —Jp Freeway Mainline -»
o [ [o] o] o . o
[
Iﬂ— 500°: o a g
[
1
Ramp & Frontage Road O
O
a
RW | o

End Acceleration
—’ Freeway Mainline

e 500+ ‘-' Lane7
I —»
[¢] [=]

[o]
| —v Rl l«— 500: —]

O py— 500'! 1 .
{typ.) —D-I r End Acceleration Lane
| Freeway Mainline
Q
I-‘— 500"+ —J

A
— ]

O U Frontage Road ©
Ramp & Frontage it
R/W ; E Road k5007, —]

Legend
©  wms

® g2

@ mg-9, M9-9(1) or M9-9(2)

®  M3-30(H} or M8-31(H)

500+ —bl

—_p Frontage Road
R/W

S/
ALfw

D mg-10

Right Turning Curve \7
AL NO_SCALE
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SPACING TABLE

Degree Spacing on Space in Advance and Beyond
of Curve in Curve in Feet
Curve Feet (S) A B C
0°-0" to 09-30' 500 500 500 500
0°-45" 450 500 500 500
1°-0' 400 500 500 500
10-15" 350 500 500 500
1°-30" 300 500 500 500
19-45" 250 450 500 500
20-Q°" -em-200---- | ___360__. 500 500
3°9-0' to 59-0' 150 270 450 500
6°-0' to 10°-0' 100 180 300 500
11°-0' to 17°-0' 75 135 ___225 | 450
18°9-0' to 34°-0' 50 90 150 __.300_
352-0' and 25 45 75 150
Greater

Important: Maximum spacing for ramp
delineation is 200 feet
(broken line).
Maximum through-lane
spacing is 528 feet,
Necessary field adjustments
in spacing shall be made by
the Engineer.

‘V/ Normal S-Spacing l Normay $-Spacing \7

Mid-point between normally
spaced delineators

Quarter-point between normally
spaced delineators

SPACING PROCEDURE FOR HORIZONTAL AND (CREST)
VERTICAL CURVES
(VERTICAL CURVE SHOWN)

NOTE :

There shall be 2 minimum of 3 delineators continuously visible on
horizontal curves and the crest of vertical curves. When 3 delineators
are not visible, install additional delineators at the midpoints between
the normally spaced delineators. If 3 delineators are still not visible,
install additional delineators at the quarter points or smaller even
increments between the normally spaced delineators until 3 deiineators
become continuously visible.

NOTE :

only at the end of guardrail.

at the end of curb.

NO SCALE

The M6-1 marker is used only at the
beginning of guardrail. The M6-2 is used

The M7-1 marker is used only at the
beginning of curb. The M7-2 is used only

ARIZONA HIGHWAY DEPARTMENT
Traffic Design Division

DELINEATOR
SPACING TABLE AND
SNOW_MARKER PLACEMENT

Drawn Drawing No.
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= 87— 32/8" Dia. (typ)

|j\

I

(typ}

1‘Axl

r

1%:.

IE

4

1%

1%

— n .

L\Iaries

L 4" Single Character
3'* Dual Character

M9-10

R/W

Interstate Green

g Series *'D

>— See Note 5

Qire

@19

M9-10 |

‘-______--"'-\ f

ofﬂﬁmnp

ba— 2°-0""
{See Note 7)
N
s [Sianine ST
e 5 guardrail. .
z 5 3 7
5w 4 ™
E =
i l
= 16" (typ)
2'-0"" Behird
Guardraii
> »
2
i :
INSTALLATION DETAILS " I

M9-10 D
\I-l-\ Oceloratigy Lane

//////////////lllillzlm

g Mg-30{H) or M3-31(H)—"
e —
® Mainline
5
LT ramm—
l\\\\\\\\\\\\\\\\\\\\\\\\\\
— Crossroad-ﬂm\p .
N h L/“ Acceleration Lane
R/W Mg-10 oo’

K
J o
‘IIl!III 'iIIII'i . hﬂs‘al)(*i, or
-31(H)}
A : S AN

INTERCHANGE DETAILS

X

PLACEMENT DETAILS

M3-30(H) or
M9-31(H)

o
n

»
L]

~
L]

Off-ramp from roadway carrying traffic in plus
direction

Qff-loop from roadway carrying traffie in plua
direction

Off-ramp from roadway carrying traffic in minus
direction

Off-loop from roadway cavrying traffic in minus
direction

Intersection of X-road with £ of trafficway

X-road loop to roadway cartying traffic in plus
direction

X-road ramp to roadway carrying trsffic in plua
direction

Frontage road adjacent to roadway carrying
traffic in plus direction

X-road loop to roadway carrying traffic in
minus direction

X-road vamp to roadway carrying traffic in
minus direction

Frontage road adjacent to roadway carrying
traffic in minus direction

Connector frow XK-road to frontsge road or ramp
in & minus direction

Intermediate point denoting the terminue of L
or K in a minus direction

Connector from X-road to frontage road or ramp
in a plus direcrion

Intermediate point denoting the terminus of P
or H in & plus direction

NOTES :

L.

Off-mainline reference markers installed on crossroad

ramps shall be locared &s close as practicable to the

crossroad and oriented such that they can be read from
either direction on the c¢rossroad and, where possible,
the off-ramp.

For off-ramps, loop-ramps and crossroad loops the off-
mainline reference marker shall be located on the right
side of the ramp or loop and directly across from the
M9-30(H) or M9-31(H) hazard marker.

Where crossroad ramps divert from frontage roads, the
off-mainline reference marker shall be located on the
left side of the ramp, directly across from the M9-30(H)
or M9-31(H) hazard marker.

whoere two interchange crossroads or other duplicated
conditions are located within a single mile reference,
as described in the current edition of the Log of the
State Highway System, the last line of the off-mainline
reference marker shall carry two characters. The first
character is a letter which describes the type of
location within the interchange. The second character
is a number which describes the sequence (in an
increasing milepost direction) of the duplicated
condition such as on-or off-ramp, etc.

Reflective sheeting for the characters and divider on

the of f-mainline reference marker shall be silver-

white in color and shall conform to the current edition
of the Arizona Highway Department Standard Specifications
for Road and Bridge Construction.

QOff-mainline reference markers shall not be installed
for the "E'" location at the intersection of the cross-
road and mainline.

Where a delineator and an off-mainline reference marker
are required at a single location, omit the delineator.
Markers installed at off-ramp gore point shall be
oricated parallel to the roadway.

Where an off-ramp {slip type) has little or no length
from the mainline to where it merges with the frontage
road, a refercnce marker should be placed at the
merging point on the frontage road which will serve as
the beginning point for the combination ramp/frontage
road to its intersection with the crossroad.

Slip type on-ramp having little or no length will not
be referenced but will be identified with its frontage
road reference marker.

Situations not covered by these standards shall be as
prescribed by the Traffic Engincering Design Division
or the Safety Projects Division, Where the presence
of a structure or unusual terrain prevent the
placement of a marker as directed, the installer may
usc his own judgment in placing it where it will be
most ¢ffective. He may also make back-to-back instal-
lations of a marker if it will improve its usefulness.

NO SCALE

ARIZONA HIGHWAY DEPARTMENT
Traffic Design Division

PLATE AND INSTALLATION
DETAILS FOR OFF-
MAINLINE REFER. MARKER

Drawn N/S)

Brawing No.
Traced

Checked
[y ————

Rev.

F-7Z

'IérPanrfgdengr. %ﬁ‘ C_9.08
g




[

r4—~Beg. shldr. taper «—Beg. shldr, taper

I B

Use approach

| Post spacing 6'-~3" nmax,
25:1 taper—y m I:H'
2' Widening ZZ; widened rdwy. shoulder 1lin

treatment .
pZ[,,,

25:1 tapeﬁr

edge away from approaching traffic.

ormal roadway width PLAN

‘%;;:\—-Norma1 shoulder line Note: Lap plates with exposed

Provide std. hole
See Detail No. 1 in all plates
Std, flared
= 3 S a—

terminal sectio

(I

t

N

M _Finished ILJ 6'-3" i 61-3" HE
shoulder :rT [ T‘!
grade I : : I p !
b p | |

Loa wJd Ld

FACE ELEVATION
[ §
609 Spikes

2/block——\\\

r———

SIDE ELEVATION

See Detail No. 2

Min. 12 ga. plate
ga. p 5/8" X 18" button head

bolt & recessed nut

r E:]‘—+—‘ 1 3/4" x 3" x 3/1gn 1 3/4" X 11/16" X_d/;g

9/64" washer

==fF=—— &1 washer with 1" X
6%‘ | . | ] 11/16" slotted hole

] | " " LI, 111
Ege—— §'x8 %l -2

block —-—u—1

5/8" X 1 1/u"
button head
splice bolt with .
recessed nuts —_

4—Traffic

21 "
1! -1"—7 ' W:'{.den-

Posts and blocks shall be nominal 8" X 8" rough,
pressure treated and unpainted., Holes shall be bored

GENERAL NOTES

before treatment,

All guard rail plate, fittings, hardware, etc.

shall be galvanized,
Type A) Installation on normal shoulder

line.

Type B) Installation on 2' widened roadway

shoulder line.

Type "B" installatien shown. Type "A"

installation same ax~ept that inside face
of guard rail coincides with normal shoulder

line.
1]
|C.
-~
[
|
- I e
I ing |
‘P I'U
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o
| ()
1
| =t
i |
1
_4 " IE
"

- By
"<—>|4— Pvmt. Struct. ﬁhick‘ness

line

Normal shldr. lir

y

—-

struct.

Pvmt._J

Z:‘ Subgrade—//'

Finished shoulder grade

2' Widening

2' widened rd
shldr. line.

DETAIL NO.

DETAIL NO. 2

2!_10" l

Installation of Guard
Rail in embankment
curb sections.

w

ubgrade

1'-0 1/4"
6 1/8e 1/8"

STANDARD FLARED TERMINAL SECTION

1'-0 1/2" _J 1'-9 1/y"

o

Lap
2'-3 172"
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1 3/u™ x 11/18"

x 9/64" Cut

‘Pier or o /8" mach. bolt & 1 3/4" ¥ 3
_ 1'-4" max. 11/16" X 9/64" washer. Length — N — 4 '\,j

abutment S ] determined by total block AT L 5
NI / thickness and self drilling [/ A 1
g > anchor, L3l ,
—{ 0 00— .
_ _ 1" sq. or hex. m 5/8" x 8 1/2" carriage Z}r I T \Z
Post length head mach. bolt, oy bolt. Use 2 - 1 3/4" T o
as required ﬂ\ 2, nut and washers rp x 3" x 3/18" washers { ) R 3
Fin. grade I RN with 1 x 11/16" slotted S ee— e
\ B B ' © e T8 x 8T x holes, one of which shall e e
A A ) | A1 1T=2" block, be recessed 1" into back N e R
. 26" X 2" r //?_D]@ L of blOCk.
=3 X 1/2"
d — g {ong /( Block thickness ELEVATION

1
" as required.’
A k21 SECTION

SECTION A-A

DETAIL NO, 3 - ATTACHMENT OF GUARD RAIL TO STRUCTURES

4 - 5/8" bolt size self drilling
ELEVATION anchors & bolts,

DETAIL NO. 1 - GUARD RATL POST
INSTALLATION ON STRUCTURES

10 Ga, std. guard rail plate.

GENEFAL NOTES Galv, after fabrication.

For other applicable rail details,
see S5td. C-10.01,

1'-4" Appro

K
| - — ]

lotted holes 29/32" x 1 1/8"

Top and rub rail bolts shall not
a project more than 1". If adjustment
_ e 3" min, \ 00 Spikes 2 per block shortening is required, threads shall be o o
'-T -| \ 8" X 8" ¥ left in functional condition.
: N \/?A 1'-2" block /8" bolt size self drilling anchor e T —
' S & shall have a min, 15004 pull out strength
S 1 3/u™ ¥ 3" X in 2500 p.s.i, concrete in accordance
2|2 O /16" washer with manufacturer's specifications. /
- A 777 with 1" X Horizontal distance between top _ _(
& 11/16" slotted rail and median curb shall not exceed e *ﬂ b /
¢ o hole each 1, ™
T ’>"" side %
oW
2 5 5 -5/8" X 25" button head bolt & recess nut s . 0
H — - —_— - —
§ g ! =D ‘\——_:—ji‘/”s/ﬂ" X 13" carriage bolt & hex nut L _
ne— -
- { 2"X 3/u4" slot in chan. §
It for post fastening

1l_ull
2"y 11£16" rect. or slotted holes in chan, §

TN & Post R for 1 1/u" x 5/8" button head bolts with  DETAIL NO. 4 - BUFFER END SECTION
_ : N 1 "y 2" Chan, R 8'2# rub I"ail‘—* / nut § washer. ‘f
| -
| Min. lemgth 12'-5 3/8%, ——— ) ————7— ARIZONA HIGHWAY DEPARTMENT Rev
1 L £ d CONSTRUCTION SECTION 5/72
2/73

_j_- 2"

GUARD RAIL - STEEL
MISCELLANEOUS DETATLS

|
|
[ N ] F====; :
’/1? l‘ | 5N
| / |
DETATL NO., ? - MEDIAN BARRIER /! ’_ :
|

[ VN 1 N
/__i'_'_, O || A ¥ Drawn JaA W, Drawing No.
2 - 11/16" round or square holes 1" LN 5/8" | S—7 3/u" X 4 1/2" X 3/8" Traced
in chan. & R_ for 1.1/14" x 5/8" 1 5/8" 1 3/y" splice ® Checked R.W, , G—lo 02
button head bolts with nut & e 1/y Pproved ASst. _:/ - *
washer DETAIL NC, § - RUB RAIL SPLICE ( Splice at posts only) State Eng CO'.:.Etr -‘_'W"““/"'




1

A/ B H

2' widening

Normal shoulder line

Normal roadway widtn

Standard flared terminal sectio
Se2 Std. 7-10.01
widened shoulder line |-f'-3”
B =
g H a| Typ. H H H = Tt Line - =] 06' desirable minimum
. —— Tange 2
e —e T e 25:1 taper ~
X
pe Tyre &
Dgiailfﬂ; F = 75' (Use Table ) Det;ﬁl B: F. = 100' (Use Table L)
Note: ¥ = 107' min. where navemert

-t Traffic

structure slope exceerds 12!

GENERAL NOTES
When the value of W and/or I is different

than values shown in the tables, use the formula

to compute applicable Y values.

Where necessary, dimension F may be in-
creased to provide better alignment and grade
Typ=2 4Y Tnstallation on normal shouldar
line.

Installation on 2' widened roadway
shoulder line.

Typ= E)

Type '"E" installation shown. Type "A"
installation sam= axcopt that inside face of
T ziard raill coincidss with normal shoulder

TABLE I TABLE II
F s Y (Feet) Y (Feet)
X ow X oW
3|_Ou 4!_0!! 5'-0” 6'-0" 51_0" 6'-0" 7!_0n 8!_0" 9!_0n 101_011
12'-6" .08 0.11 0.14 0.17 12'-6" 0.08 0.09 0.11 0,12 0.14 0.16
25'-0" 0.33 0.44 0.55 Q.67 25'-0" 0,31 0.37 0.44 0.50 0.56 0.62
37'-6" | 0.75 1.00 1.25 1.50 37'-6" 0.70 0.84 0.99 1.13 1.27 1.41
50'-0" 1,33 1.78 2.22 2.67 507-0" 1,25 1,50 1.75 2.00 2.25 2.50
62'-6""{ 2,08 2.78 3.42 4.11 62'-6" 1,90 2,28 2.66 3.01 3.42 3.91
75'-0" [ 3,00 4,00 5.00 6.00 75'-0" 2,81 3.39 3.94 4.50 5.06 5.62
87'-6" 3.81 4,57 5.34 6,10 | 6.86 7.66
100'-0" 5,00 6,00 7.00 8.00 | 9.00 10,00 |

Yy = (W)XZ/FZ= Offset from Tangent line to guard rail.

W = Distance between Tangent line and desired location
of end of guard rail,

F = Length of flared guard rail,

X = Distance from beginning of parabolic flare.

CJindicates the rcreerred distan-e

ARIZONA HIGHWAY DEPARTMENT
CONSTRUCTION SECTION

GUARD RAIL-STEEL
APPROACH END TREATMENT

Drawn D.G. Drawing Vo,
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Varies

F as specified,

50" min.

See Std. C-10.03
3”
. Beg. snldr. taper

e

44— 2-WAY TRAFFIC—P»

y
NOTE : i Indicates
10"x10" post & block.

As noted on Plans

Varies

Z Normal shoulder line'

2' widened roadway shldr. line
25:1 tbaper as shown. See Std.
n=10.01.

F as specified.

6'-3" post spacing

Detail A Detail B ‘
2 ?‘M\ }-

B H

6

H

50" min.

l_ t -
A “eg. shldr, taper 4ji:=:;2j¢55954§;/
= 2l

. 3

See Std, C-10.03

B B B._HB B

Fin, shoulder line

%i¥:§r ________

Normal shculder line

?{““’Yf‘ -

2" widensd roadway shldr. line.
2 :1 taper as shown. See Std.

1o, 01,

T e

«—1-WAY TRAFFIC

Begin 6'-3" | 2'-0"

pest spacing .

o" x 10"
post &
/i block

el

%

g

<p!
ZStanclalﬂd flared terminal section

DETAIL A

¢ Guard rail _

Begin 3'-1%"

splice

Guard rail end shoe o P D R
and connection bolt;?:i"‘7i.fa":f;fg3' SRR LT
See Detail C and Lt
General Notes.

post spacing

DETAIL B

GENERAL MOTES

where necessary, dimension F may be increased to
provide better alignment and grade.

Connect end shoe to dado with 4 - 7/8" high stre-
ngth bolts with washers set in internally threaded
tubular expansion anchors havine an extermally slit
expansion element and a single cone exnander, Tensile
proof test load in 2500 p.s.i. concrete shall be
65006,1bs.

The guard rail end shoe shall be galvanized in ac-
cordance with A,S5.T.M, specification A 123,

Tor construction details of ruard rail attachment
to bridge, see Plans,

Type &) Installation on normal shoulder
line.

Typz B) Tnstallation on ?' widened roadway
shoulder line.

Type '"B" installation shown. Type "A"
installation sams except that inside face of
guard rail coinnides with normzl shoulder line.

3" 29/32" X 3" slots
"_:'I e ﬂ

T e ===

i c:jk/ cgo

374" x 211/2" post slot (opticnal)

10 ga. stee€7

a0 —
)
* C::::: =%
'T"i - O O~*-**~—— i
s = — —
=19
'c-}'\:. L T ——— > —— 1
2” 4!! 4”’ .4%!1 4"]2:” 3I|
r I - Bt pt———
2! - 6"
f
DETAIL C
ARTZONA HTGHWAY DEPARTMENT Rev
CONSTRUCTION SECTION 3-77

b §

GUARD RAIL-STEEL s
BRIDGE APPROACH DETAILS

Drawn D.G:“
Traced S.L.T.,D.G. 12-69

Checked 4.F.0, C_|0.04
Approved Asst, 2;;2 é 4
State Eng Const.

Nrawing Ne.




Varies

F as specified,

50" min.

See Std. C-10.03
3”
. Beg. snldr. taper

e

44— 2-WAY TRAFFIC—P»

y
NOTE : i Indicates
10"x10" post & block.

As noted on Plans

Varies

Z Normal shoulder line'

2' widened roadway shldr. line
25:1 tbaper as shown. See Std.
n=10.01.

F as specified.

6'-3" post spacing

Detail A Detail B ‘
2 ?‘M\ }-

B H

6

H

50" min.

l_ t -
A “eg. shldr, taper 4ji:=:;2j¢55954§;/
= 2l

. 3

See Std, C-10.03

B B B._HB B

Fin, shoulder line

%i¥:§r ________

Normal shculder line

?{““’Yf‘ -

2" widensd roadway shldr. line.
2 :1 taper as shown. See Std.

1o, 01,

T e

«—1-WAY TRAFFIC

Begin 6'-3" | 2'-0"

pest spacing .

o" x 10"
post &
/i block

el

%

g

<p!
ZStanclalﬂd flared terminal section

DETAIL A

¢ Guard rail _

Begin 3'-1%"

splice

Guard rail end shoe o P D R
and connection bolt;?:i"‘7i.fa":f;fg3' SRR LT
See Detail C and Lt
General Notes.

post spacing

DETAIL B

GENERAL MOTES

where necessary, dimension F may be increased to
provide better alignment and grade.

Connect end shoe to dado with 4 - 7/8" high stre-
ngth bolts with washers set in internally threaded
tubular expansion anchors havine an extermally slit
expansion element and a single cone exnander, Tensile
proof test load in 2500 p.s.i. concrete shall be
65006,1bs.

The guard rail end shoe shall be galvanized in ac-
cordance with A,S5.T.M, specification A 123,

Tor construction details of ruard rail attachment
to bridge, see Plans,

Type &) Installation on normal shoulder
line.

Typz B) Tnstallation on ?' widened roadway
shoulder line.

Type '"B" installation shown. Type "A"
installation sams except that inside face of
guard rail coinnides with normzl shoulder line.

3" 29/32" X 3" slots
"_:'I e ﬂ

T e ===

i c:jk/ cgo

374" x 211/2" post slot (opticnal)

10 ga. stee€7

a0 —
)
* C::::: =%
'T"i - O O~*-**~—— i
s = — —
=19
'c-}'\:. L T ——— > —— 1
2” 4!! 4”’ .4%!1 4"]2:” 3I|
r I - Bt pt———
2! - 6"
f
DETAIL C
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b §

GUARD RAIL-STEEL s
BRIDGE APPROACH DETAILS

Drawn D.G:“
Traced S.L.T.,D.G. 12-69

Checked 4.F.0, C_|0.04
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Bridge without]
\L safety curb
For post spacing and

. Traffic

I -

Normal shoulder line
Ly o Videntng

) /ﬂ / Tﬁ’_gn
_d///( 2! widened roadway shoulder line

50" Min.

F = 250"

~

|
‘] I/r~Fin. shoulder line
|

<M

-Tangent line

edian ¢

details see Std. C-10.0H @ CASE NO, 1 BRIDGE
0 Standard flared terminai section
NOTE:' Indicates
10" x 10" post & block .
[ 1 50" Min. F=250"
Traff | 11/> 25:1 taper
. . : a
-« Faific | | Normal shoulder line P ’f—Fin. shoulder line
———————— + A e e e — 57
5 H 'H O] H ’ VAL  P— \rangent line
} 6'oan
BOX CULVERT r [_t\34 -
' widened shoulder lin yp.
Hedién @‘—/’ - B

NOTE:

see Std,

installation on structures, ®CASE NO. 2 BOX CULVERT
C-~10.02 '
Y(Feet)
X W
26" 30" 34" 38" 42"
12'-6" .065 .075 .085 .095 , 105
25707 .260 .300 . 340 .38 )
37'-6" .585 .675 .765 .86 .95
507-0" 1,040 1,200 1.360 1,52 | 1.68 Y
627-6" 1.625 1.875 2.125 2.38 2,63 W
757-0" 2.340 2.700 3,060 3.42 3.78 F
87f-6" 3,185 3.675 4,165 4.66 5.15 X
100" -0" 4,16 4.800 5.440° 6.08 6.72
112'-6" 5.265 6.075 6.885 7.70 8.51
125'-0" 6.500 7.500 8.500 | 9,50 10,50
137 76" 7.865 9.075 10,285 11.50 12.71
150" -0" 9,360 10,800 12,240 13.68 15,12
162"-6" 10.985 12,675 14.365 16.06 17.75
175"-0" 12.740 14,700 16.660 18.62 20.58
1877-6" 14,625 16.875 19.125 21,38 23.63
200" -0 16,640 19.200 21,760 24.32 26.88
212'-6" 18.785 21,675 24,565 27.46 30.35
225'-0" 21,060 24,300 27.540 30.78 | 34,02
237'-6" 23,465 27.075 30.685 34,28 37.88
250'-0" 26.00 30.00 34.00 38.00 42,00

For guard rail post

o

@ One way roadway shown. For two way
roadway, use symm. guard rail flare
‘and fixed dade attachment at trailing,

GENERAL NOTES

When the value of W and/or F is different
than values shown in the table, use the formula
to compute the applicable Y values,

For construction details of guard rail attach-
ment to bridge, see Std, C-10,04 and Plans,

where necessary, dimension I may be increased
to provide better alignment and grade.

end of bridge.

(WX%/F% = Offset from Tangent line to guard rail.
Distance between Tangent line and median center line.
Length of flared portion of guard rail.

Distance from beginning of parabolic flare to any
12'-6" multiple of parabolic flare,

Type A) Installation on normal shoulder

line.

Type B) Installation on 2' widened roadway

shoulder line.

Type "B" installation shown. Type "A"

installation same except that inside face of
guard rail coincides with normal shoulder line.

FLARE TO MEDIAN

Drawn D.G,
_Traced S.L.T,,D.G. 12-69
Checked J.P.O,

Approved Asst,
State Eng Const

Frtnotdin

Drawing No.

C-0.05

ARTZONA HIGHWAY DEPARTMENT Rev
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W

A Miue. S5td. approach
end treatment

Shoulder 5h°U1deF ** Std, median r-——l.——-" *75
__ ¥ A _ZM_._ flare a_n_.L_l_L_,A_A_._-__-—.-“
I *757

: ' ' ; e i
Iraffic I 50 75" I L Traffic: 50 -l Vér'._l s0' ! — == Traffie -r bt L_50' — %4250
For 2-way 200' desirable min. ﬁ==
roadway, . Median ¢ -\ Chain link cable barrier —s _'TN
flare symm. ISOLATED INSTALLATION - - -
about this 1-Way Roadway Cross Rd,— 1T
line. \
: L I ———
a_g ];j Shoulder —! — Traffic ——
i ) ; £ Wﬁ_"""'
Traffic! { :
——y . - BRIDGE STRUCTURE WITH
*75! 50" 1 Var. | 50! *751 Traffic o ’ R CROSS ROAD
- o o i - e No guard rail is normally required

ﬁr‘l—'—'—m-'—'—l'—ﬁwﬂ‘ unless the median is less than 60', 50'
- traffic lane to traffic lane, *75!

2-WAY ROADWAY OBSTRUCTION

Traffic

Shoulde Less than 60'-~ qm:m
AT Py 7

1. _ Ph'-r- 125" - —2' min.® Traffic — —
; —
50° - Traffi *75" J Note: Tie approach into preceding
e - cut. If no cut precedes fill, begin ® If distance from face of pier to face of
approach end treatment 125' prior 'guard rail is less than 2' attach guard
Min, beyond" to required area. rail to pier.
required area FILL PROTECTION MEDIAN BRIDGE OR SIGN STANDARDS

r— Taper shall not exceed 50:1
Y

—_—
— \
S

50' Var 50' *75° - — —
S adasaaad — — o ——werrrrrTT T —

n s A
T_— Traffic— : ’T wl R
[ . e —
. : T BARRIER TRANSITION AT OVERPASS
_ _ L R MEDIAN BARRIE '
J: . Traffic - — RRIER TERMINUS AENERAL NOTES
These drawings do not establish warrants
: ! _ for guard rail installation.
‘BOX CULVERT WITH DRIVABLE MEDIAN Traffic 1aﬁe\ Traffic Max. post spacing shall be 6'-=3", See
50 50! "_"50, Stds. C-10,01,C-10.03 & C-10,04 for post
. ' - 1 spacing and pavement widening at bridges.
50'  Var. 50 *75°" Shoulderi
asdaaennas® e ARIZONA HIGHWAY DEPARTMENT Rev
; —— Guard rail required STRUCTION SECTION 17/68
— =— Traffic 50" VAT, 50 ' —— 250" —— —0= if less than go'—/ o 5/72
Median ¢ -
o RY ) _ - _ GUARD RAIL - STEEL
. o8 .
A Teaffic —e TYPICAL INSTALLATION®S
1 | —
I t - o Drawn RAT, Drawing No.
_ L. . Traced
BOX CULVERT WITHOUT DRIVABLE MEDIAN PIER, ABUTMENT OR SIGN BASE Checked R.W. C"loos
RIGHT SIDE OF ROADWAY -
: Approved Asst. (/’fM
State Eng Const [




-

|1|_0H

4'-0"

e

T

b

Barrier Q,—/,

Transverse joints 2
c to c (See General

-

zl_DH

L

/

= ———— = |

of | {

]
|
|
i
|
]
]
T
I
1

| 5

7
0/ #6 reinf. barsj A‘—J

Notes) E”;A?q
6" 1-#4 reinf. bar, 19' long,
— '- each 20' section
5 H
ZZ—-— . = v
L] l‘l_olr ._l
7 )
%;T I A #4 bar at each
-— o~ -
[~ — ) I end of section
[T 1 WY -
6T S s i S

#6 reinf. bars staggered
4' ¢ to ¢ (5-bars to 20'

section)

P
3
"

o

°"

#4 reinf. bar

\_4" x 2" drainage
opening. Location
per Plans.

ELEVATION

—— 4" X 2" drainage openings.
Location per plans.

-EWE“‘EL-#G reinf, bars
SECTION A-A

Transverse joints,
(See General Notes)

Note: {4 bars may be
placed during pour.

Construction joint
(See General Notes)-/

B

21 .0 21 _gn

9" 9"

el
) — |
P

e

Z v

7

. <J 36

PLAN AT SIGN INSTALLAT

Yy

reinf. bars

ION

Steel tube sign support,
'(-2" max, transverse dimension.

e

e

|

#6 reinf. bars

|
|
|
|
I
| l:: !
N N =1
= ' E
=1 ] AL
L
[ c
)

ll_on‘ll_on ll_OH

ELEVATION AT SIGN INSTALLATION

SECTION B-B

GENERAL NOTES

All concrete shall be Class A.

Transverse joints shall extend
through the foundation slab. For con-
tinuous or sectional construction, use
a 1/4" open joint. Edge joints with a
1/4" radius tool.

Construction joint and #6 bars
may be eliminated when barrier and
foundation slab are poured monolithic.

For details of transition at ter-
minals and structures, see Std. C-10,09.

ART7Z0ONA HIGHWAY DEPARTMENT
CONSTRUCTION SECTION

MEDI AN BARRIER
CONCRETE

DraWﬂd g.g.F Drawing No.
Trace efieI'y
Checked J.P.0O, y) C "'1 O . 08

Rev

5/72

Approved Asst,. 1f:% 1 don]
State Enpg Const F 7




Barrier Approaching
¢ /traffic side

160!
'/\ / 140" '
tye. - ‘- / : .
VAT 120! ; o
(typ.) LY G o S _— | o |
- 100" / B ‘
-I'. 80. / ) ' ' ' '

.2 1 "'8”

. /\ Transverse
. : L Ajoints7 '

[ . +

Construction.
joint

h.lﬁ | : _}\ \ © o 2 i
L I LI TN Cr . -3 -a3
k. 8o! 100* 120" 140" 160"
o T . ELEVATION 4" X 2" drainage openings.
END VIEW TRANSITION AT TERMINALS Location per plans.
2[_0"
44574 e e ETY : GENERAL NOTES
P O | 2 Bridge All concrete shall be Class A.
.'ﬂ" - e 214 e 7 pier 2, Faces of median barrier shall
LAAA V- 60 K AREE 7Y ] . provide a smooth transition.
/74 N\ °ﬂ__ Y Barrier o For median barrier construction
B\ a2 ¢ , details, see Std. C-10.08.
NN L> "
K | A PLAN AT PIERS GREATER THAN 24"
SECTION A-A r"B Symm. 20: 1 base width taper for 1'-6" pier\ .
| "W I == = . _-_-;T%jBarrier gt
L oL :ol o . \"'Top'? . . oL : - . ,; q"-'d fo ol
AR Az N - - VAR - N R 4 Bridge Y(=
f.-‘ h 20 o~ . .,/. . R k _/// pier :4’N
11— zor —_ , :ﬁk
N0 Ly s ‘
S B PLAN AT 18" OR 24" PIER
0
Ay
: ~— Trangverse
[ f = e . . ,
SECTION B-B; 2'-0" PIER j?r joints Z Pridge ARIZONA HIGHWAY DEPARTMENT
~ l 2 i PLANS DIVISION
2
o* I AR
j SiF
— 5 o L __ o _ b CONCRETE MED. BARRIER
0° 20" 40 60'C,
1 “
T 60! ELEVATION TRANSITION DETAILS
Barrier - -
3 C. TYPICAL TRANSITION AT BRIDGE PIERS drawn D.G, 7/67 | Drawing No.
Traced R.A.F, 8/67 J
SECTION B-B; 1'-6'" PIER Checked | I.P.0.” Of) 548 m_
. Approved ) " C Io'og

Engr, Plans

Rev




QPStrap

22 ga. galv, steel expanded metal,

End or strain
post., 2" 1.D.
nominal size
pipe.————w

3/8" Tension rodh

and turnbuckle

\ 3"-— : .

10" dia, for end:

or strain posts.

Note:

500" (max.) intervals with brace and ten-

sion rod each side.

If chain link fence

type is used, place stretcher bar omn each

side.

Guard rail post @,

Post cap.

See Detail,.
= - Nl‘ 3 PESESIIATPRLL . &1 + +‘—|-—G]_are screen
T : ~ XCEREOOON) s A\/AY
\ .0;0::::::::;%:0:0:0:‘:0:0‘ : 7 ga. strain wire. J line post. ! Strain wire.
- 0'0.0“0.“0'0@.?.0‘0’0’0 ‘] Sei Detail. See Detail.
N AR Strappin
2!! I.D. Nom_ I+ — _ﬁ— — = -~ PP g
1 y iize pipe. ) 2 f t—Line post 1 1/2" I.D. nom~. and seal,
e b ! inal size pipe or 1 7/8" X
=3 - 1
cd—d—-———— —H— -~ — N = - — 1 5/8" "H" sect,
——pr e ——— |- ——— - —"" - TR - -
1 7 7;_.“ -6q i " il | \See Std. 10,02 @ Connection to be made
: : 51 = ﬁ Y [ for detail at top, mid-point and
Pie =l HE : ! AE bottom of screen.
' ! N y . .-. I 2 -:.:
1l -k : Rt
: : T : | -] i——lO" dia. for EXPANDED METAL POST CONNECTION DETAIL
] = | 1 1 .
L.I..I ™ l . Lot A4J line posts
3oL 1/2 SECTION A-A
6'-3" (Typ.)
6'-3" (Typ.) |
. o
EXPANDED METAL GLARE SCREEN 1" min, @ 60" F Wire rope
Strain wire., Turanckle clamp- GENERAL NOTES
For guard rail details, see approp-
riate Guard rail standard.
) _ ) , There shall be no connection made
Place intermediate strain posts at 16 post spaces max, A - between the glare screen and the guard

rail,

All components shall be galvanized
in accordance with A,H.D. Standard Spec-
ifications.

All pipe posts shall be capped.

Concrete may be job mix concrete of
not less than 5 sacks per cu. yd.

STRAIN WIRE DETAIL

1/2" X 16" eye bolt
with 6" X 6" X 1/8"
steel anchor plate,
nut and locknut. -

Expanded metal shall be 0,250" strand
width with 1,33" X 4,0" bridge dimensions
on tangents and 0,.188" strand width with
0,93" X 2,0" bridge dimensions on curves,

Overlaps shall be one full diamond
and shall accur at posts only.

ol ARTZONA HIGHWAY DEPARTMENT Rev
l._ Varies _j CONSTRUCTION SECTION 3-7
1" X 1'-6" X 1! 272
- 2/73

conc, anchor block,

MEDIAN GLARE SCREEN

ALTERNATE END POST TENSION

ROD LOCATION Drawn R.AF.  4-67 Drawing No.
Traced s.L.T. 7=-67
Checked J,P.0

0. 9P0 5-48 -
Approved Ass_, 1 c lo'lo

‘State Eng Const.E;




11 ga. Hog ring fasteners or
9 ga. wire ties

Stretcher bar band,

‘48" high 9 ga.
2" mesh fabric,
knuckle top &

#1l'-6" ¢c to ¢

7 ga. strain wire

Top of post and
wire mesh

: 1 L 2" X 2 1/4”
(See Detail), R H-Section
ORI 2-3/4" fence post
Detail No. 1 X y tension - Detail No. 2
R R T R o I cables on| T
AP P I T AR AT S avavarera /s ‘—D-@-_) T Tl lmpact -
LSOOI BRSSO S SERRRRPANS 01 3 -
o ORI Seleletetedel o S1de %
~
1>
5 7 ga, strain ?
K wire o
o~ 8" min, i [
dia. A A,
3'-0" min. [ Jr_gn art-p" (10" max.) 8'-0" c to ¢ (10" max.) !
-t . hw - _
1"@ X 3'-0" cold rolled steel with min.
_ X 7/ﬂ1 1/2" @ welded eyes and 1" N.C. thread die.
‘? E:: c to ¢ i L __ o END VIEW
| E - ™ ELEVATION GENERAL NOTES
All concrete shall be Class A.
N All material and fittings shall
3" X 7" X 3/8" washer of cold be galvanized in accordance with
rolled stock and 1" U.S. Std. nuts ASTM A 123,
ANCHOR BLOCK PLAN 3/4" tension cables shall be pre-
formed, 6 X 19, hemp core, galvanized,
. right regular lay and of improved plow
3/4" & tension cables steel.
3/8" cold - (See Gemeral Notes) Fittings not specifically detailed
1/2" N.C. thread rolled stoc:k] § 48" fabric shall be of approved, heavy duty design.
1 1/4"11 Bl 1
ol ) /.V t:\I o 1" "
1/2"@ cold e r | = ol 9/16"_< -1 = 1/2" U.S. Std. 2" X 2 1/4" H-Sect.
rolled stock ! @ dia. ™ nuts fence post
o v e '
¥ Note: See Cable
Detail No. 1 4n 11/ e i Clamp Detail
- - - &
Detail No. 2 4 3/4" = DETAIL NO. 2
Line Post Assembly
CABLE CLAMP DETAIL = -
—L1/8" X 1" steel " " ARIZONA HIGHWAY DEPARTMENT Rev
; her bar band 2" X 2 1/4 7-
3/8" carriage stretcher bar ban H-Section Fh ‘Eﬂ CONSTRUCTION SECTION “
bolt and nut 48" fabric 48" fabric

fence post ——

.

1/4" X 3/4" X 4'-0".
steel stretcher bar

3/4" & tension

cable

STRETCHER BAR
BAND DETAIL

DETAIL NO., 1

~—— 1/4" X 3/4" X 4'-o"
steel stretcher bar

Note: Sae Cable
Clamp Detail

End Post Assembly

CHAIN LINK

CABLE BARRIER FENCE

Drawn D.G. Drawing No.
Traced R.A.F 2-68
Checked J.P.0 S 548 C_|0 1
Approved Asst. W ’
Const [




2-3/8" X 1'" Bolts

2"R2"X1/4V L)

6"X2 IIX3/8n 2

2" I.D. nominal size pipe with
cap or 23" X 23" X 1" X 5'-6" /..

PTeioe "
| 12"%2"X1/4",. Jl'-z" : T ] . _i_ -
1 1-3/8" % 1" pores=~ ; = @
€ 3"x3"x3/8"L : 1 1/2" 1.D. nominal - e O
. DETAIL FOR £ POST size pipe or 2" X 2" X 2 F B P
¢, Cattle guard EI' — Cate 1/4" X 6'-6" £ = @ S
e o = l 2| |”
2-#4 bars—p = ! i
s=3"X3"x3/8"L - J:r- N T E 4 n =1 ]
_ = R e o ol | P
_(';l 4/}? i11 1 1/2" i v ’#4 bars 1' _' -. 7, - 6"
—‘—,“— or gri e see L 5 —*—D-F’T/ I ! | “f 0 tr ' n -l 6"

e ] L._Sll enlarged detail PLAN l__.bA 8" ] L typ. :' 2-#4 bars ll i 6"i_ 2'-2 —i 2'-2 L 2'-2' l
L ARt BV P 3 =P =7 ;
ot *Stainless Steel Rod for rail only InX3X3/an /- ~=- 1/4". I K

3/16" o 3 1/2M ELEVATION B-B ~ 8 W 20 or 8 I 23
. . 1/4" min, 1/2" max 3 /4 .
Typ ‘ 6" gn 254# min. / - 174" X 1" welds DETAIL OF WELDED GRILLE UNIT
/ey |- 1/4m% 172 3 1/2m
222" X 1/4"
e 8 WF 20 or 8 T 23 straps 1'=-3" MATERIAL LIST—.CATTLE GUARD WITH GATE
B/ 0V/f 2l VA long. Alter- 2 38w — g Conc.
A/ nate 2'-Q" Item Pcs,| Size Length | Steel# C.y
ad|- ]6{4;; gabberlziddwel?t_serlltt ctoc Common to all guard lengths
- asohalt, L oed wiER ho [\ rvee mREADS Post, Steel 3 [See Std, €-12,01
/4" min, 1/2 max. oo PART SECTION A-A Praces, Steel | 6 |See Std. C-12.01
’ RAIL TREADS Conc, for setting Post & Braces | 0,17
R 2 L] "
1 1/2" 1.D. nominal Type 1, Std C12.01 gate WELD DETAIL REf.lnf. Bars 8 ##4 11|-6" 61,50
size pipe or 2" X n 14'-0" ‘\  TYPtcal for both type treads Reinf. Bars? U : zjgl: ROAD%JA;IQ 70 17.42
" " L] l 4 i nit - .
2" X l7av X 10-0" s glt-6 Number of uflits as called for on Plans. ! 11/2" 1.D. nominal [Fabricated £ | 2 [3"X3"X3/8"X52'-10"
{ 7§ 1/2" 716 1/2" _ size pipe or 2" X Web Belting 56 [6"X6"X%"
: ._/ = - e 'C',/ 2" X 1/4" X 7'-0" [, 6 Unit - 347 ROADWAY 15.16
N ;‘///& I.I/Z" clear | ] 1/2% ol //:r Fabricated « 2 13"X3"X3/8"x45"'-.3%"
% == 53 T—-,— " 51 lled | £ L Saniln mum) Web Belting 48 16"X6"X%"
1'-0" {42 1/2 , °1% as calle or on Plans L 5 Unit - 26' ROADWAY 12,90
Bt g __r-_j_ ie’ 1 I T j h s D S S A g Fabricated « 2 |13"X3"%3/8"x37'-9"
- ¥ “w| =«—Drain ditch|’ ~ . - Web Belting 40 (6"K6'"XA"
IJ be 11 _gn IR — 3, giﬁw # — T g Locate gate on high side 4 Unit - 20" ROADWAY 10,64
R L L___‘_____._l - and drain on low side., Set Maly g ] 1 :
. gate to be self closing L . Fabricated » 2 [37X3'"X3/8"%30"'-2%"
) ' woo Web Belti 32 [6"X6"XE"
SECTION ON CENTER LINE FOR ANY WIDTH ROADWAY l*ég eb Jelting | %
a.

Rails to be set 1/4" min. 911 GENERAL NOTES

to 1/2" max. above top of {

concrete abutment, . All concete shall be Class A. ARTZONA HIGHWAY DEPARTMENT Rev

Fin. grade' 120" L 7°-1 | _an Used rails may be used providing CONSTRUCTION SECTION 12/68
X Ih. grade " I 5/72
exgzafya — .lr.l/z cleari 1/2" they are clean, free from rust, 25 1bs,
L azx LI IIILzy ey — T min. and of uniform cross section. 7772
- All rails, structurail steel, steel
| < posts and braces shall be in accordance CATTLE GUARD 213
q = with ASTM A 36 and be given one coat of
s L 6'-1" e 1R§3i§t'n less ot
AN ' a corners

Section A-A showing relationship 1°-6 " S "1 -6" noted. ©S unless otherwise Drawnd =TT Drawing No.

of top of concrete, and finished Trace DeLals

grade line, SECTION A-A Checked J,P,0, , C —1 l N Ol

Approved Asst. 19 ;ﬁné“‘d._
Const




-

_-t |!_r__£fu X 3{:8” X (i;/x;éﬁhd{tz Eerlxd Hole to be drilled for bolt z. oy Approved two wav . 140" )
;n cgl}lhﬁr;{ 5" bolt 1th ote after post is installed and - self-closing latch—
5716 or oLt with nu plumbed and angle frame is ¥+ X
/AN, and washer, placed in position. A 7
y 1'-1" M =
6"‘\)‘ /“ = "‘\ y, g.' X j -OI
Y 7 111" \\ 6'-3" Paint Note: ety .+‘p( - T i\T
o /{ ——— 4\ Shop coat - All rails, end frames, =l 9 =
S / B .\ A structural steel and steel posts A K ™ W NN N !
- 7 2 -8% —\\\ shall be painted one coat Paint No. 1. e =
Q (= = = — — : A X
N n Fenc
o s ///_ 31 -6k —kﬂ rence Locate zate on high side
b S A + this area : i
Sy . Beveled and drain on low side. Set
R ‘o / 4" -4 5 curb X gate to be self closing.
o ‘/i‘_ ________________ k 3"X3"X3/8" £ —— Note: -
S /// g 3" X 3" X 3/8" /L s Ay 409 Fence posts, braces and
-~ - [ Voo rr o | e ,
) da = ) ihi 2-anchor bolts with [& -;Eil Type' 1 Gate as per Std.
< //\ ________ - __T;I;___-__'_: \\ 2] nut and washer, 3/4" a-“ C-12,01. Anchor beolts for angle frame
2| 6'-0"— A X 1'-2" with 45°  EJE] 3 | Beveled \ / 6:1
Center&—o—fd .c_a-t:t_l-e—g:a:d _________ g 10'-9" clear inside length | | bend REI N = curb y | taper
: | RN I ot - .
and fence line — See Detail No. 1 i | 5] s TRSTETPZ, I
y i 3!_10;," &
21_gn 21._g" g -ml — o 2
i - - \J_,E!:/ -
Drain -
Recommended location for 2-3/4" N = —o————= Opening for drain opening _‘-,’
anchor bolts in concrete. (see 10" -Class A concrete one end o
i El gl b5 S
end curb cross section) iin io|_0.. <

| st

WELDED ANGLE END FRAME END CURB CROSS SECTION

HALF¥ END VIEW HALF END SECTION

2-required (one at each end) Zn .
*Stainless steel rod for rail only o (Closed end) (Looking toward open end)
s T == [
Both bars, " H] 1 Lk
3/16 25# rail e - 3% = = wlo gr.gh
. . ) | L ) P | =
¥ min,, %" mifn. 3/16" Steelﬁ\r !**f' L : T o J_L,—i S ° 0N AR r 8"
" —— 4 It Tg" N ) b
1/2" R 8 w 20 13%‘ m m ﬂ @ _U T~ L PR o
or 8 T 23 L AL A= = e Var, 2 - g Finished
Round aill ixposed | 1/2" 1/4M"* Z 3/8”:|."t- [/ ' ] ° 1/4" Rub- [&0 Cwl - grade
corners unless = 1 F —F e ; —F Sy
otherwise noted. -:-,'_-\1/4" rubberized web belting —&—y e LJT—'—JL berized . - 1 -
/ 2l €% X 6" cemented with hot y" - = web beltinghi R
2 - 2" x 1/4" asphalt 6 = T
spna - A |
straps 1'-3" N i 1'-2"-! L—GL———' L-l'-2"
-+ s
1 . Alt t =
bl STt PART SECTION A-A PART SECTION A-A _ I AN
RAIL TREADS 0 TYPE TREADS %: 8 W 20 or 8 I 23 TOP of concrete to conform with grade line.
MATERIAL LIST Req'd.
—— — - ——— — . DETAIL OF WELDED GRILLE UNIT ARTZONA HIGHWAY DEPARTMENT Rev
| fabricated £ Z 3" X 3" X 3/8" X i6'-5 See Std. C-11.01 for weld cetaii CONSTRUCTION SECTION F-7s
Posts, for fence or gate 3 Same as Std. C-12.01 except as noted. 7172
Bolts, with nut & washers 2 3/4™ X 5" straight 5173
Bolts, with nut & washers 4 374" X 1'-2", 45 bend mid point (anchor bolts) LR AL ! CREAL EY r‘ - ‘
Gate, with hinges & latch 1 Type 1 Gate for 14' opening, see Detail S l & CATTLE JUARD RANCH
Reinforcing bars 4 #4 bars X 8"-2" straight, aggregate weight, 22 1bs, T T IrI T I‘ FOR SIDEROAD ONLY
Reinforcing bars 8 #4 bars X 2'-10" straight, aggregate weight, 15 lbs.
Reinforcing bal'*s ‘ 6 4 bar:_s X 11'—"9” straight, aggregate weight, 47 lbs. Grille unit Drawi LD, 554 Drawing No.
Std. welded grille unit 2 Approximate weight 2200 lbs. Traced < 1. T. B-67
Welded angle end frame 2 Approximate weight 560 lbs. DETAIL NO. 1 ! :*}).0. W
Web belting, grille shims 12 6" X 6" X 174, Checked | “°-* ;5"3 C-il 02
Concrete - Class A. Total cubic yards 3.96 incl's setting 3 posts. Approved As::. ?_? é e -
State Bug Const f




—~ f\nd ot
e LV e LU GO -

L
Lcad

Najils not reauired in

holes thus: e

l_ ‘ _
10°-0% ~ hinge nails, 4" long — ﬁ
4'-6%" K 4'-6%" é”]—l'%” ] ¥y [_ . —O_ _ O E__ £ 1S T
| 1 @ ﬁ: o= - mH- g o culed s ol gutel ! Lt sl | =
> < o o 9° T ;‘“"""‘ P === — === F1——=
Q<< 10 ga. steel plate z R (O O || I 1.
[ — [
S . =k T -
et 5% 55" A1l holes 7/16" min.}| ~ I I 0 R ( = -
<) <] —-l-—-|-—+— -
> o o0 o o of v r .:‘“:" i | R .I'"ol" 'S ";. -’":- ' * IPRY Y TN
Gol-oH otafacmepdasa - odr| e - -r“f::ﬁ' dorm] [ R '9
100" L]l A A |
1" 1 L1 4'-6%" 5” '
R C— ; il | o
= [e) 111 O O o o g [ [ I | | SR | A Y I |
Fa ° (<>]<1|<>J g " 10 ga steel plate ot = o e Sl 51 o "% X roza H 3
=, 9 <:IZ<.‘| ——ep— "“|‘i g eel p - g;'_ J@L SR E 1 T 4 o e A = _,% g
— B o ' Ty It o
J o a<a< o o - A | 2"X3"X10 W
'_g o> > o Note: See ' 2”){3"){11'-0" ”XB”Xll OII !
. g4 All holes 7/16" min. End Frame Details § of track PLAN ¢ of track
— o PP o o o
E - :
PLAN - 23" & 26'" CATTLE GUARD PLATE 61-g" A
1|_11!l!1l_11” .2|_2n 4|| ™ +’
§<:6"X6"X9'-0” N
....... - w
. t.-Slats 1"X6'"X10"-0" A ) e —
\ ' . 'L | | £ 2,
Iy atye ot _ ) - ! 3
2'"X6"X6"'-0 - T“‘N— .-k} ; ' Symmn. G » ! H G
N 2 vy + ! o 6 - : ; : :
" 1 o : | ‘ I S o
2'X6"x2'-1" +——A— —/ —A— ——T I#i v . : ]
M 7 {3, ONE HALF OF SINGLE | 13' g L 6'-6" | 21gn i
$ 4 TRACK CATTLE GUARD T . o
2"X6"X3'-0" ELEVATION
2'"%6 w10 I =-0" DETAIL-2" X 3" TIMBER
. BETWEEN ADJACENT PLATES
27REX1 7" Fasten d ith
asten aown w R . Y41t _qqn 111"
6"X6"X4"0” 3 “3/8” X 7!1 138 I 1 1 2! !1 11 1 11 1 11 | 2"
i be P Double ngil with screws each piece - ! L
P L lv. 16 i1 s annacan pont ey
Lo galv. nails Iy
Lud 1

- 3%" long

(] .7
-
—
:" "
-2
= "
© | {6
[—'_"—l- 1 tr j
1 -1 6”X6||‘X4'-0”
post
6”X6”X9 r _Orl
post

END FRAME POST NOTCH DETAIL

GENERAL NOTES
The 2" X 6" & 3" X 6" timbers that are
fastened to the ties and the 6" X 6" posts
shall be pressure treated, rough and un-

painted. The remaining timber shall be
given one coat of No. 7 and one coat of Na.
8 paint.

The metal plates shall be furnished
with the manufacturer's shop coat of paint
or shall be given one coat of No. 1 paint.

I 3"X6"X8' 0"—J Ballast e

i‘ 14'_0"
i 0
ELEVATION
ARIZONA HIGHWAY DEPARTMENT Rev
PLANS DIVISION
et s | s CATTLE GUARD
ingle Trac 18" -0" [13'-6"
13' Track Centers [31'-0" [26'-6" E%jx]jI;Pe()}XI)
14" Track Centers (32'-0" |277-6" Drawn D.G. 3-67 Drawing No.
Traced S.L.T. 4-67
Checked J.P.0. ) 5-4¢ -
Approved ; - c “'03
Engr. Plans /ﬂ&gﬁdgy 5-68




<

7

l Slope to drain f
—_— ——

x /r-Z" Conc,

~~a

‘r—3" Conc.-

s

B4

PLAN

Std. spillway modified
see Sect.B-B

T T T T[T TT

a0

As called for
on Plans

SECTION A-A

T T Tk

ot

T

Ay

Constr. joint

Cattle guard

6"

g .

1 l_Oll

Spillway

SECTION C-C
IN EMBANKMENT

SECTION C-C

WHERE USED FOR THRU DRAINAGE-
CATTLE GUARD OPEN BOTH ENDS

Ditch line

e et

Transition to Std. C-4.01
spillway is symm. about

subgrade shoulder.

Std. C=4.01 SpiTlway

wire mesh

SECTION B-B

GENERAL NOTES
For all other cattle guard details,

see S5td. C-11.01,

This standard shall be used in em-
bankment or where highly erodable soil

is found.

A1l concrete shall be Class A..

ARIZONA HIGHWAY DEPARTMENT
PLANS DIVISION

CATTLE GUARD
DRAINAGE

Drawn M.C.T, 6-15-65 Drawing No.
Traced |R.,AF, 5-5-67

Checked{ J.P.O. 90 5-68

Approved C ".04
Engr. Plans|/ L4

Rev
12-2-68




4 16'-0"; S-wire 14 ga. G.I. Barbs @ 5" intervals For supplemental \ Lyp. corner, angle, intersection or
v 5147 S-wire 35707 Gowire /—1‘2 1/2 ga. G.I. Barbed line wire, fence details,  strain post. Min. 2 1/2" I.D. pipe
8' -1 -4 ] H v : see Std. €-12.02 : with cap or min. 2 1/2" X 2 1/2" X
an 6 x"3 ; 4-wire / — 7 1 \. 1/4v
X —'- X ' :‘-l —_x x X x » x—
x 3R N | IO AN I+
x x - " Y LN —
~ o . Fay
3 ¥o S
- 22}
U A = ™~ i\‘lr” _; _E: = =)
i -] std. o R \ - e, .t
7 ‘ qk . o~ 9 1/2 ga., galv., e B ', ~ a '2" I.D'.' pipe 3r F.f-h Footing
T-.u Footing ~ 42" long—typ. 5 WIRE 2™ X 2" X 1/4" [ brace,: poh See Section A-A
- " -
Dia Typical approved line post STD. LINE PANEL ] 10" |
* 4 WIRE All other details same as 4 wire fence STANDARD STRAIN POST
?)ED; CgRNgR, ANGLE, END STD. LINE PANEL Approved galv. To be spaced @ 650' max. intervals.
INTERSECTION PANEL Steol Gate®// hinges, top
' hinge pin down. $‘ Std, strain posts,
Y
,
Approved latchx, : :[ [T / * R * * =
X x T wE=1218 x:
galv;, self c1'051ng//— s ;é s H / ) N
" x / 3 " X "
———
ke RS 7 7 Wire shall be strung on opposite side of
o 36 X . H% 2] post from highway except on curves as shown.
/]/(Same'panel as othermk= 14" ¢yt 16°-0"; 5S-wire 4 = No portion of fence shall extend outside
side of gate) KH Unless &5 25'-0"; 4-wire R of highway right of way line.
otherwise
* Third brace, in line with cross shown on SECTION A-A GENERAL NOTES
fence, required at intersection. plans STANDARD TYPE 1 GA"I'E Posts and braces shall be green in color. Posts
Double loons of 2 Stave (Set gate to be self-c1051ng) 1 1/2" x g Block dim. 1may h?.ve Whl‘te top. Wood parts of Type 2 gate shall
9OU € ‘oops ol éﬁuall Js aced doubled and tol.=*t1/4" be unpainted.
0 ga. G.I. wire X . y sP 7 ) - _ twisted 9 ga. ~TF——A" o Line posts shall be "T", "U", "Rail', "Hat", or
> Pry”stick : N * I/ x C.1. wire T 2o simjilar production sections except "Ells'" or "Angles;
x — * _ ——H x " N ‘I~lo shall weigh, exclusive of anchor, a min f 1.3 #/f¢c
D.F, ,Constr.— 2" n loop cen- 4 M ~[2 ’ ’ - oL L. .
xHoiadd .~ 2" X 2"ID.F. ,Constr, gﬂrade. e tered in ;."r‘ Tl at_ld shall be punched, knobbed or corrugated to hold
block. 1" N wire firmly in position. Clamps of min. 11 ga. galv.
i L - RSTRS - projection;' ; | vglri shall be used to elattach fence. Punched, lug type
g 4 Joining PETAIL = CONCRETE o ihere anchor 1e omitred hol drilled
1 | < ; 1 € anchor 1s omitted or post hole is drilled,
§§ y down. SAG WEIGHT posts must be set in concrete.
.-L- 8'-o" Gt Varies-14' min. to 20' max. g'-Q" N There may be a max. of two splices between strain
S$td., end panel ! std. end patiel, o Note: posts but not on the same wire and no splice shall be
: STANDARD TYPE 2 GATE When tubular post hangers and/or placed within 100’ of a strain, cormer or gate post.
Where needed. h latches are used, hangers and/or Post spacing shall be measured along top wire.
: eeded, hang 30-35# stone sag latches shall be drilled for a Angle is any deflection greater than 159
ge;ghsirgn dzlslbled ?nd twisted 9 ga. Single loop of 9 ga. G.I. wire. single 3/32" @ min, drive pin to For Concrete Spec., See Std C-12.02
oo o Lan a'ternate, use it - . ‘prevent rotation of the hangers Rev

Ly

— A ,\~:///» NS A A LINE FENCE AND GATES

------ = weight. {Se Deiail)
D T A “eLal“7\ * . . and latches. ARIZONA HIGHWAY DEPARTMENT | 2/68
- >
—— . / X _ CONSTRUCTION SECTION 5/72

TYPICAL STEEL LINE

x
»
I

x

x x r. Nt TR POST SECTIONS Q r
- o U = B Y
Sy D I f STEEL FOSTS
: ’ R WAL ! ~ ~ [] - .
n'-4"; S5-wire. 1'-0" to | 5'=4"; 5—w‘11‘e{ ] 8'-0" N ®1 3/8" g tubing - 2 vert. braces. Drawn K.S Drawing No.
§'=-3"; 4-wire AR 6'-3"; L-wire Std. end panel | ‘Mesh EI; H, Q0 - 11 ga. line wires Traced
typ. each side of flood gate - 12 1/2 ga. crosswires. 1 - ad-
STANDARD FLOOD GATE justable diagonal guy. Fully e ed | RW 1C-12.0|
Length is Vvariable galvanized Approved Asst. e
) State Eng Comst.




End posts. Both line
fence and wing fence
wires shall be termina-
ted at and fastened se-
curely to these posts.

Line fence
O

’

,\"o
Brace
Wing fence shall be
securely fastened to
wing wall by 1/2" eye
bolts or other approved
method.

Wing fence

Roadway

iy SR P

A\

WING FENCE DETAIL

This detail shall be used where
wing fences are called for on plans.

16' max. panel

Std, line posty
0} -
4t X e X Y Y e Yo Xy ——— - T
2 Strands Wire Stay,Ctr- W - "?
barbed wire of each panels—w S} =~
:;ZAH»«—4%——%6——5=——x;—a+ ———JL ~
L= -
9 ga.——/ 6" =
o
~—lH H —t -
Ao
A~ ] ] = -
11 ga. ;i,“l >
P ] -I
o~
Nt [ 14 - —’_L'k
~ ] | A *Rectangu~
A __i_r: lar mesh
9 e o u + 3 galv. etpek
7Ty 111 8a . ;,I;ig‘lm" fence.
) ;I_
CUur? )
\pi/ 9 ga. double wrapped
W galv. wire ties, 4-

171
H each post or 11 ga,

w clamps.

STOCK FENCE

WOOD POST FENCE-TYPE 1 or 2 GATE-4 or 5 WIRE

Ik B Ry x /F * * | X AEI x
- - x x \"( -
- / - \ x ] x \ -
| i ol
R R — T
1 : 1 ' 1 ' I i
. 8" b 14' min., 20' max. 1 8' h
L - e —)
A I} : ] D
LJ ta
B
Existing Gate to be Removed
—"} x o x QJ_\ b =ZXT -
-
- n x x ] L3
« . ) x o .
-x " w /x T~ -
|+ ™~
~—— AT
L 22" min., 28' max. B 8" X
| - >4 4+
Lo I 1l
D
A Existing Gate Removed LJ
STD., C~-12,01 FENCE-TYPE 1 or 2 GATE-4 or 5 WIRE
- o x o 1 ] %=
-X x x ] i » %-
=X x x » » ¥
-x x- % N -
/ 'Ih X
Rkl W\!ﬁl . | i S
‘,_Ll--'--" §! L 14" min., 20" max. J':ﬂ;l gr cEar
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A L ]
B C D
Existing Gate to be Removed
It 3 » » x-
~X X ¥—7Y——l -
- x 3 n-
-% » x 255 %\h' X
-1*—~——15gmg7*"“‘"“**—*’7§umzr—ﬁf,féﬁ%y T —zEE;:§§§>
W 22 i 28" Tedt A 135 ch
" min. , max. FEE il 8’ =
C Ty —*u
A . Y D
Existing Gate Removed C

DETAIL FOR REMOVING EXISTING LINE GATES

Procedure: Remove gate and hardware and wire
between posts A and C. Install new second brace
at post C (Std. C-12.01 fence only). Stretch

new wire between posts A and C. Remove post B
and brace.

{Approved salvaged wire may be used.)

Staples for wood posts shall be 1 1/2" galvanized
and fabricated from 9 gauge wire,

16' max. panel

Std. steel !
line post “_ —x— ] 6"
o »
i 8}5!'
; A 4r-81 n
%

X K= Yot
4-strands ﬁ%ﬁé\ | 8% "
barbed wire - KX _—§%”

r T
/_\' - ©
1-strand 122" —f i
12% ga. —+
twisted q-r%7 -
barbless “+i’ o
. | -
wire E' ~
B
L |

Drawn for S5-wire

GAME FENCE

4-wire game fence shall be
constructed using standard
4-wire line fence post
spacing and substituting

12 1/2 ga. twisted,barbless
wire for the bottom strand,

GENERAL NOTES

For any details not shown on this sheet, refer to
Std. C-12,01

Concrete for posts may be job mix concrete of not
less than § sacks per cu. yd.
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6" 2'-6" min. \

Corner or end post,

11 ga hog ring fasteners or
9@ ga wire ties top and bottom
1'-6" ¢ to c.

e-1'-0" max.

2058
¢
<
9

7 ga. strain wire

top and bottom Knuckled selvage up

vvvvvvvvvv

V.

"W“W“""'V"”””O’v’QVéﬁvvvwvvvvvvvvvvv'f‘?""@"vvvvv-
SXHKR T e e e e 1 e 2 0000 %% 2620 2202022620262 20 20 %0 % 2030 220702626243

All pipe posts to be capped
with dome type cap
19, e
i

i

C;—l. x]

JOAAA AIAA A.‘

9 ga.
/622.

AN

| max. |

%
RRELSRERLEIES
SIS
GLLHHRERRKS
RIS

e e N
SREXRGREI KKK
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&3 XK A KR A, >
:0:0';6:$:0’0‘ 3/8"'truss rod
RS
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IS L

tie wire or

(re elip AXKSELREKLLIKIRERE ]
D I IRIIILEIRE
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25550
FLHRK
eetes
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SSBRS :3%
CHASCRESCH KN
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-JJ """"
|

|
%

J [y Stretcher bar bgnd
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Q
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‘i e Y%
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Top of wire mesh and
post exclusive of dome
or pressed steel cap

<7

<> By
COC¢= 00
C0.9.¢ - 9000
XX AT S XA D
0.9'00‘0‘0‘0.0‘:.::

Line post =
"H" section or pipe-w

XS

R KIC K IEIRI K XK N

[E
o

NS

6"+

2'_0“

min

eight as SPeCifiedL’/J

bl |

on Plans

L§||

10' max.

10"
dia.

CORNER OR END PANEL

10" max.

2'-6" min,

I‘6H

10" max.

3', 3'-6" or 4' wide as
called for on plans

Fork latch with
provision for padlock

T I ) |

Hinges shall permit full

Brace, each side

swing

10”
dia,
STRAIN PANEL

To be spaced at 500"
maximum intervals

GENERAL NOTES

Concrete for posts may be job mix of
not less than 5 sacks per cu. yd.

Gates shall be of welded or malleable cast or
pressed steel fitting construction.

Fittings rot specifically detailed shall be of
approved heavy duty design.

"H" Sectiocn posts shall be capped with pressed

9 ga wire ties top and bottom
1'-6" ¢ to c.

WALK GATE

Drawn L.O.M, 2-58 Drawing No.
Traced R.A,F, 11=67
Checked J.P.0. 9 5-68

C-12.03

Approved Asst.
State Eng Const.

in X KK *
Stretcher bar; steel top.
[} £S§?lted attachment
SO O . - S— : , ARIZONA HIGHWAY DEPARTMENT Rev
3/8" truss rods Strain, End & 2" I.D. Nominal size pipe CONSTRUCTION SECTION -7/
Corner Posts 5/72
4 I ] ]i' Line Posts 1 1/2" 1.D, Nominal size pipe
Tty . -
. H" Sec. 1 7/8" X 1 5/8" Nominal size EPIEPJ(IIE
- Braces 1 1/4" 1.D, Nominal size pipe
“ A Gate 1 1/2" 1.D. Nominal size pipe CHAIN LINK
11 ga hog ring fasteners or Fencing 9 ga., 2" mesh fabricated wire




i © 0@
when using a roll rormed corner post ?‘Jﬁ ~ -
without arm, the barbed wire strands = 1 5/8" — —_ N
shall be secured to the integral loops AN wlle10 ga. ’1 i‘_—J_ { .1 r‘l /4
by a 6" minimum turn back and twist. ~ .
) 1 a.
3-12 1/2 ga. galv. barbed wires. 14 ga. barbs. There H; o &
may be a maximum of 2 barbed wire splices between 3 1/2" i ‘
strain posts, but not on the same wire and no splice S
shall be placed within 100' of a strain, corner or R DETAIL A DETAIL B DETAIL €
gate post. ) = o
Extension arm o « (:) - (:)
=t ot T b T
% X X X X x x—-——-‘-—-'— —X . - L3 1 X% —_X: x » y x X
Vi x P )Gf———m X x: x— —x T %= 5 L ¥ R X— 7, E X X x Xyt
- x X X X X X = -BX l = —X » - =X tf x x x X = -
». 1 - ‘ AT AT ATAT AT AT AVAT AT ALV AV
_T'E.¢ TeleleleTele ) ’
= CEREREX 4
N Setotetatas ’
‘ XIS : 3
» @ [ St Truss M
) % A tightener =
: ©® : !
- Q > " 4
- S _ : . - 3/8" truss rod b
. Truss ) : 5 0 oS0 stetatateretetesetoterstetete? et A5, ’
tight ; Fabri ¢ - ’ (Sotetot a0yt etete bttt byt 0o 0500y b : )
ightener: a c P4 - o h B SRR RGNS, " : M
11 ga. X 1 P KSR RIERIKAXRR =1 1/4" 1.D. Nominal 3
i bands ¢ ® - PECRRIRNLIUIIISEM . .
1'-2" H stretcher bar :qg.:.:.:.:.:’:.?,:,..:Q:.:.:.:.:.%0. K size pipe :
d clamp, 1'-2" Db 0T AA KN ’
N ¢ to ¢ . 2 P ORI RLE I ’
3/8" truss rod X N c toc DL I IIICHRI X s H
...... AVAVAVAV AV V.
#7 ga. strain wire L ¥
tOp and bottOmo Tie Footing for ,
With 9 ga. Wire or line post A f.'
11 ga hog ring fast- 10" dia. R
eners 1'-6" ¢ to c¢. — bt o
Corner or strain panel = : 5 1'-6" - 12'-0" Gate
10' max. (all panels) E

dia.

=] Footing for Strain, End,
Corner and Gate Posts

Fencing shall be 9 ga., 2" mesh, fabricated wire.

Note: For Walk Gate, see Std. C-12.03.

Hinge
—
x_
£
1]
Q
g
@
T ow
= N
of . #
. =
ol W o
b0
(4]
. e
o
80 A
(1]
O U
inge 3

Fence Using Pipe Members
Member Size Lgth,
1 Corner post 3 1/2" 1.D. nominal pipe size 9r-Qo"
(2) Line post 1 1/2" 1,D, nominal pipe size g'-g"
%3; Strain or gate post | 3 1/2" I.D. nominal pipe size 107 -6" GENERAL NOTES
Brace L 1./.4” I'D"' nominal pipe size Zf’ rfq'd' Concrete for posts may be job mix concrete of not
(O Stretcher bar 1/4" x 3/4" flat -2 less than 5 sacks per cu. vd. ARTZONA HIGIHAY DEPARTUENT rey
) Gates shall be of welded or malleable cast or o HOTTON S * -7/
Fence Using Roll Formed Members pressed steel fitting construction, CONSTRUCTION SECTION 5/72
] ] ] B Fittings not specifically detailed shall
(@ Corner post 5.14# /ft. section with integral 9'-0 approved heivy dutypdesign. y a all be of FENCE‘INDTTSTRIAL TYPE
| fabr;C/EOOPS Pi{” DetailDAto%’legual ST Strain posts shall be spaced at 500' maximum . ’
(@ Line post 2.72 1t' section per Ueta: ) intervals and both corner and strain posts shall FABRIC ALTED WIRE
. 21‘15;?:,'18.1 . ERITTRSET TOTEn have strain panels each side.
‘ train or gate post 3 1/2 .J. nomin - All pi £ Drawn : -
:E; Brace 1.35# /ft. section per Detail C as req'd. pipe posts shall be capped. L-O-E‘f- 3-62. Drawing No.
or equal : Traced R.A.T. 1-68
() Stretcher ba: T/a" X 3/47 Elat AR Checked | J.P.C_ 900 5-68 C—l2 04
Approved Asst. f:Z e Lo .
* Not used with corner post having integral fabric.loops. (See Detail A) ‘State Eng Const.i¢ 7




c? [ ¥

N

*%200 " | 3/8" galv. cable;
e 7-wire common;
All panels 20' max. Cable sag per 20! g ——Ya 42004 test minimum.
panel = 3/4 Use for both wood or

FRONTAGE ROAD

| |

|

max.‘l ?

X

S Toe of dyke
T [ q J%’ — steel post corner. 10t~ Top oe ob dyxe
= #9 galv ' = Y
s " " . - ' - I — .
oY I ;/it X 11/2 6" turnbuckle wire tie E 2 1/2" X % llzt Alignwent of barrier \\\? of = Ek\v’ Yt
T 0o ‘4000# test X 1/4" 2 5 fence. See elevations 2‘ dyke 4;;:7;$$- \y’éb
s 1= Approved line long for post locatioms, N //>b\
N " n " t ti -
~ T 2y 2 x et L g?sloigc o Extremity of wing wall, } _J//
< - MAIN ROADWAY end section or pipe T
* culvert | |
= € A Ul N
7 ;#@? Thr7 v {
™ iy ) ﬂﬂk . el . Type 1 or 2 N
| QIS ul “-Anchor plates on line **Maximum distance between -N Type 1 or 2
N posts. See C-12.01. strain posts or strain Toe of dyke Toe of dyke
llO” 2 1/2" % 2 1/2" X * *
- 1/4" 2 5' 1 INTERMEDIATE POST dia post and end post, Also,
dia. ong STRA -P ST maximum distance between ) /Dyke D20 1 ¢ )
. . VAl ) [
END POST TYPE 1 BARRIER FENCE - STEEL POSTS O cable clip splices. Place vyl I
turnbuckle approximately ELEVATION
*%%200 " midway between cable clip For Type 1 or Type 2 - 6:1 slope only
— : — = splices,
- r._ All panels 20' max. D ] 218"
i ':: T 4| = Type 1 or 2 grygrg4'-0" wood posts - no cable
T HFF- . - = f~ =N 5'-0" max. st spaci Type 1 or 2
z Tx 609 spikes 8" x 8" “Nr 2-3/8" galv., Crosby 3 i 3/8" X 10" galv. N *. po pacing S N,
A 2 each support posts —a] D type cab}e clips. 2-1/2" l ‘ eye bolt, nut and I: YP-
! ' . . '] .| ¢ tocmin. Use on all malleable iron o Dyke ()
o~ 6 X 8 X 5 =0 _O' cable endlngs, either washer T 78S £ 2R N H ! T % ! }
~ wood brace - wood or sleei post ELEVATION .
\\\\\\ ! constr. 2 For slopes steeper than 6:1
e S < i T RSy 3 RV
= kVAJ N \\\ R T ——— L, 2 chamfer * Required location of line post
2 —a S ? i—V”j !t ;—V*] ;—V’ﬁ K ® Required location of end post
~ ~v o~ _ r H @ Required location of strain post
i N (SN R | **AMaximum distamcel"““I L—4 = I .QE) i ’
END POST INTERMEDIATE POST between end post END POST S = 3k
TYPE 2 BARRIER FENCE and cable splices. ™ FB o o
WOOD POSTS Place turnbuckle 2 VL
6" £iller approximately mid- 27 k—y g
, way between end ] #6
piece XN g
posts. ol i black |™
N ol L 2 2 A0 LN I T O P |
S R NS Y i |
h .-i_ g" X Srl X 4!
SECTION A-A JllL ! redwood S48

Galv., Crosby type
cable clipiz

SECTION B-B

SECTICN C-C
1/2" X 6" galv.
lag bolt
1/2" galv. spring
washer (powerline
€1 hardware)

Cable

SECTION D-D

GENERAL NOTES BARRIER POST
Concrete for posts may be job mix concrete of not

less than 5 sacks per cu. yd.
Wood posts for barrier fence shall be rough, pressure treated.

Steel posts for barrier fence shall be painted green with
white tops,

Barrier posts shall be S4S redwood, untreated.

All cable ends shall be wrapped with galvanized tie wire in
accordance with the cable manufacturer's recommendations.

Barrier fence shall be used only to prevent crossings between
roadways and shall not be used where guard rail is required or
where physical barriers arc present.

ARIZONA HIGHWAY DEPARTMENT
CONSTRUCTION SECTION

Rev

3/71
5/72

BARRIER FENCE
&
BARRTER POST

Drawn L.0M,

Traced

Checked R.W

Approved Asst.
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I
State Eng Const ??:v/ndfh-

Drawing No.
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~ Finished grade
End treatment as

called for on Plans #— Subgrade

Apron as called

i Ag B I e e sl s Ll fe Y S

for on Plans

-~
~ -

—
= -
R =

L VLTI S LT Ll

] 1t S
1'-0" min, I  —

slope =
o -
& Berm_‘-& l 2:1 slop

———— _/

—
— ‘
—
—
‘-\__‘
—
.
N

1'-0" min. I L*

S3ide Elevation

S~ LN N S P I e - \ <
F g ””: ] . \ Dt s —— i L S -
Drain. or Culv. lgth. with hdwl :
chan. excav }1 ke & e bl 'Ah\r_ Note: Culvert length will be given in 2' units.
N i hall tend ab de. .
© pipe shall extend above subgrade 4 Culv. lgth. with no end treatment.
Culv, lgth. with end section.
[ = Af\I__
See Std, C-13.03, C-13.04 or
C-13.05 whichever is applicable.
EMBANKMENT INSTALLATION
Fill
RN Finished grade

Slope as \‘\\ Outside

called for \\\\ dia.

on Plans SToTE

T ‘\—Subgrade
! _
; 3 Diameter *Minimum -space between pipes
;5—] 12" to 24" 17-0"
30" to 66" One-half diameter of pipe
CUT INSTALLATION 72" to 84" 3'-0"

*When headwalls are used, space as per
headwall standard.

Outside
Span

Width of cut ditch minus 1'-0".

Span Minimum space between pipe arches
18" to 36” 1I_O|r
43" to 72" | One-third span of pipe arch
= 3 = 3 -

SPACING FOR MULTIPLE INSTALLATIONS

4'-0" mint
-1'-0"=> (
Finished shoulder line—v* £
e ; .
. . oI TS s ea £ Vari
Note: Drop 1nlet similar * o °--‘-.:'= --: Q.:“I :1;:???_:: % - . oes
AT SIS &7 RE x sy
Fine N4 i
N "‘_'El & (—)-Dl
aggregrate 1 P

FIGURE A

Perforated C.M,P,.
Place holes down

PERFORATED C, M, P, INSTALLATION

End Elevation

® Y for outlet end = 4' + pipe dia.

Berm shall be constructed as noted
on plans.
GENERAI NOTES
Additional excavation shall be required, as
shown in Figure A, when headwalls are located in
a cut ditch.
Headwall shall not extend more than 3"

above the embankment slope and in no case above
the shoulder elevation.

ARIZONA HIGHWAY DEPARTMENT Rev
CONSTRUCTION SECTION f?ﬁ@?

CIFPE CULVERT
INSTALLATION

Drawn D.G. 3-68 Drawing No.
Traced D.G., 3-68
Checked }J.P.0. ) 5-68 C-13.0l

Approved Asst,

State Eng Const, fm




Mertar

TONGUE AND GROOVE

BUTT
(Broken ends)

MORTAR JOINTS

NN NSNS NN NN NN

Original
ground

X -6""._'

min, -

1'-6"] 0. D.
I

|
min. !

TYPE 1 - POSITIVE PROJECTING

Finished grade————~/

~ NN NN N N N W NN N SN N NN N

5 0,D. min. _J

Natural ground or

l

compacted embank-
ment.,

Slope walls in un=- "
stable soil, __—_“~,/ﬂ'\j
Where width at top
of pipe exceeds 1.5
0.D,, use Type I (LJ

N

J

© 0.D./4, 1'-6" max.

installation.

6" min.

¥

TYPE 2 - NEGATIVE PROJECTING

2" X 2" max.
wire fabric.
Qverlap and
wire locks.

size welded
12 ga. max.
tie with 2

sl

Class A concrete

4" min,

4"

1' long trench at joints

CONCRETE ENCASEMENT

Finished grade-l5

*0.D./4 max., 6" min,

~

NN N N NN N N N NN

=

SOLID ROCK OR OTHER
UNYIELDING MATERIAL

Finished grade

!\\\\\\T\\\\\\\\\

5 0.D., min.

1. Build embankment to

2
3
4

here.

Backfill & compact
11

NN N \\\
. Excavate trench.
. Place pipe. t>\\\£éé%ZV

above top of pipe.

. Place fill material

loosely in balances:
of trench.

. Complete embankment.

TYPE 3 - IMPERFECT TRENCH

GENERAL NOTES

Rubber gasketed joints shall be used
on irrigation and storm sewer lines un-
less mortar joints are specified.

Cross drains with tongue and groove
joints will not be require external
mortar band.,

For minimum cover and maximum fill
heights on concrete pipes, refer to Std.
C-13.03.

Bedding material shall be placed to
spring line on both sides of pipe.

P} E" min. for pipe in trench.
3" min, for pipe on natural ground.
1*-0" min , & 3/4 0.D. max for pipe
on solid rock or other unyieldins

.5 0.D.

yd

material.
P75 Bedding Material. |
Rav
ARTZONA HTCHWAY DEPARTMENT 12/9/
CONSTRICTION SECTTON 2/3/71
PPN RN FY My o o 2/7
\i_'_l,[.u‘; (IR s L L /73
T —,., .Ir'i-‘ OV T T
Lo i N U SR AR
Droowm R EW Dr;,;_\f]ing No.
Traced JEW
O T N, -
Approveo Avs . F_%/@‘&— C '3.02
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HORTZONTAL ELLIPTICAL PIPE VERTICAL ELLIPTICAL PIPE
Area HE 11 HE 111 HE 1V VE 11 VE III VE IV VE V VI
Size of Crack D Load 1000{Crack D Load 1350 | Crack D Load 2000 Area Crack D Load 1000 | Crack D Load 1350 | Crack B Load 2000 | Crack D Load 3000 | Crack D Load 4000
Open'g | Min, Type Min. Type Min, Type Size of | Type Type Type Type Type
1y | (2) ) 1 (2) (1) (2) Open'g | Min. | (1) (2) 1TMin J(1)](2) [(3) | Min. J(1Y ] (2) [(3) I Min (D] ()T | Mia. [T} (@) T(3)
14 x 23 1.8 2 13 20 1 |20 NL 45 x 29 7.4 2 15 15 2 23 &0 88 1 35 NL NL 1 NL NL | NL 1 NL NL NL
19 x 30 3.3 2 13 15 1 |20 NL 49 x 32 8.8 2 15 i5 2 18 30 78 1 28 NL NL 1 NL NL | NL 1 NL NL NL
22 x 34 4.1 2 13 15 1 {20 40 53 x 34| 10.2 2 15 15 2 {18 25 [ 70] 1 27 | NL [ 85] 1 |NL | NL [NL 1 |[NL | NL { KL
24 x 38 5.1 2 10 10 2 13 15 1 120 30 60 x 38| 12.9 2 15 15 2 18 20 70 1 27 55 80 1 65 NL I NL 1 75 NL NL
27 x 42 6.3 2 10 10 2 13 13 1 |20 25 68 x 43| 16.6 2 15 15 2 |18 201 70] 1 J27 ] 40 8] 1 [s0] nLINL 1 |55 ] NL | NL
29 x 45 7.4 2 10 10 2 13 13 1 (20 25 76 x 48] 20.5 2 15 15 2 18 18 70 1 27 35 77 1 40 NL : NL
32 x 49 8.8 2 10 10 1 13 13 1 [20 22 83 x 53| 24.8 2 15 15 2 18 18 70 1 27 30 77 1 35 NL | NL
34 x 53 10,2 2 10 10 1 13 13 1 |20 22 91 x 58] 29.5 2 15 15 2 18 18 70 1 27 30 74
38 x 60 12.9 2 10 10 1 13 13 1 (20 22 98 x 63| 34,6 2 15 15 2 18 18 70 1 27 30 74
43 x 68 16.6 1 10 10 1 13 13 1 |20 22 106 x 68| 40.1 2 15 15 2 18 18 70 1 27 30 74
48 x 76 20.5 1 10 10 1 13 13 1 |20 22
53 x 83 24,8 1 10 10 1 13 13 1 |20 22
58 x 91 29.5 1 10 10 1 13 13 1 |20 22
63 x 98 34.6 1 10 10 1 13 13 1 |20 22
68 %106 40,1 1 10 10 1 13 13 1 {20 22
NOTE: NL indicates no limit.
GENERAL NOTES
All fill heights are measured in
feet from finished grade to top of pipe,
Minimum f£ill heights shall be as
noted except no pipe shall extend above
ROUND PIPE subgrade.
CLASS 1 CLASS 11 CLASS 111 CLASS 1V CLASS V ~ For cases not covered hereon, special
Area | Crack D Load 800 | Crack D Load 1000 | Crack D Load 1350 | Crack D Load 2000 | Crack D Load 3000 designs may be prepared.
Sizd of Type Type Type Type Type Type refers to type of placement.
Open'g | Min. (1) (2)| Min. (1) (2 | Min. [ (M @G [ Min [ (D) | (D) ] 3 | Min. [ ()] (2) [(3) For othexr details see Std, C-13.02.
12 0.8 3 8 9 3 11 14 3 40 NL NL 2 NL NL NL 1 NL NL NL
15 1.2 3 8 9 3 11 14 3 30 NL NL 2 60 NL NL 1 NL NL NL
18 1.8 3 8 9 3 11 14 3 25 NL NL 2 40 NL NL 1 NL NL NL
21 2.4 3 8 9 3 11 14 2 20 30 44 1 30 NL NL 1 NL NL NL
24 3.1 3 8 9 3 11 11 2 15 20 39 1 25 NL NL 1 NL NL NL
30 4.9 3 8 9 3 11 11 2 15 20 35 1 23 NL 65 1 60 NL NL
36 7.1 3 8 9 3 11 11 2 15 15 35 1 23 40 62 ) § 45 NL NL
42 9.6 3 8 9 2 11 i1 2 15 15 35 1 23 30 62 i 35 NL NL
48 12.6 3 8 9 2 11 11 2 15 15 35 1 23 26 59 1 32 NL [100 . Rev
54 [15.9 3 3 5| 2 1L | 11 | 2 |15 15 35] 1 | 25 26| 59| 1 |32} 60 | 95 ARIZONA HIGHWAY DEPARTMENT
60 [19.6 3 8 9 1 2 11 11 2 15[ 15| 357 1 [23 ] 23 [ 57] 1 [32] 48 | 90 PLANS DIVISION
66 {23.8 3 8 9 2 11 11 2 15 15 35 1 23 23 57 1 32 47 85 p
e e et e e e e e e e e PILL HRISHTS
B4 [38.5 3 8 9 2 11 11 2 15 15 35 1 23 23 57 1 32 43 85 FOR REINFORCED
90 J4L.2 3 8 9 2 11 | 11 | 2 |15 15 | 34| 1 23] 23] 56| 1 [32 | 43| 85 CONCRETE PIFE
96 {50.3 3 8 9 2 11 11 2 15 15 33 1 23 23 54 1 32 | 43 80
102 {56.7 3 8 9| 2 11 | 11 | 2 |15 15 | 31| 1t [ 23| 23 | 52| 1 |32 | 43 | 80 Drawa J,P.0, 7-65 Drawing No.
108 (63.6 3 8 9] 2 11 11 2 [15( 15[ 30] 1 "23][ 23 [ 50] 1 [327] 43 ] 80 Traced §.L.T. 8-67
Checked J.P.0, ,Fv 568 C__I3 03
Approved .
Engr., Plans %M_g-gg
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Length of pipe
N\

per Plans -

Lo >

SECTION A-A

B
PLAN
S PR Rt s Slope
<
o % PRI &
E [

PIPE | APPROX. DIMENSIONS - INCHES APPROX.
DIA. | WEIGHT T A B C E F SLOPE
o4 T1520% | 3 | 9% | 435 |30 |735148 | 3
57T 1930F | 3% 1 105 | 495 |24 | 73% |54 | 3
30 T2100¢F | 35112 |56 |19% 735160 | 3
36 141008 | 4 |15 |63 |34 97372 | 3
72 15380% | %512t |63 |35 |98 [78 | 3
28 165507 | 5 |26 |72 126 |98 [84 | 3
] 5 | 8240# | 55|27 |65 |33 |98% |90 | 2%
=
1'_0”
F

A O

SPACING FOR MULTIPLE
INSTALLATION

FRONT ELEVATION

GENERAL NOTES
Design of end section shall conform to

standards for reinforced concrete pipe.

End section joint conformation shall

match the pipe joints.

Embankment slope shall be warped to

match slope of end section.

-

*C j *B

::;:L::
1/2 dia.Ei ‘T“«-\\_‘

L

Embankment
s lope

Culvert
length

Right Angle Culvert

(2%
Q
s ! Normal toe
G
g of slope
Q
o
*Sae Table

Skewed Culvert

CULVERT LENGTH AS SHOWN ON PLANE
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| | DIMENSIONS - INCHES ] | | | PIPE ARCH | DIMENSIONS - INCHES | | i
PIPE GA. A B H L W APPROX. | CONNECTION GA. A B H L |W APPROX, CONNECTICON
DIA. +1 Max. | £1 +1% | £2 SLOPE TYPE SPAN RISE +1 Max. +1 115k} £2 SLOPE TYPE
< 18" 16 8 10 6 31 | 36 2 1/2 1,2,3,4 29 18 16 9 14 6 32 | 48 2 1/2 1,2,3,4
1 24 16 10 13 6 41 | 48 2 1/2 1,2,3,4 36 22 14 10 16 6 39 | 60 2 1/2 1,2,4
Length of C.M.P. - 30_| 14 12| 16 | 8 | 51 |60 21/2 |1,2,4 43 27 | i4_ | 12 | 18 | 8 | 46 175 2 1/2 1,24
per Plans - 36 14 14 19 9 60 | 72 2 1/2 1,2,4 50 31 12 13 21 9 53 [ 85 2 1/2 1
f--- 42 12 16 22 |1 11 69 | 84 2 1/2 1 58 36 12 18 26 12 { 63 [90 2 1/2 1
T~ T~TT10: 438 12 18 27 12 78 | 90 2 1/4 1 65 40 12 18 30 12 [ 70 [ 102 2 1/2 1
Q) - 54 12 18 30 | 12 84 102 2 1 72 44 12 18 33 12 | 77 {114 2 1/4 1
i 60 12,10 | 18 | 33 [ 12 | 87 [114 1 3/4 1 '
|a = 66 12,10 | 18 j6 | 12 87 |[120 11/2 1
1 72 12,10 | 18 39 [ 12 87 |126 11/3 1
, 78 12,10 | 18 | 42 | 12 87 |132 1 1/4 1
L~d~dm 118 B4 12,10 | 18 45 | 12 87 1138 11/6 1
R~ GENERAL NOTES
T~ The end section may be joined to
T~ -._T‘L the pipe, pipe arch or comnector section
< by bolts, rivets, dimpled bands or
threaded rod type fasternmers. For
allowable connection types, see table,
For the Type 1 connection, maximum
11 -Q allowable spacing shall be 1' - 0" with
- a minimum of 8 bolts or rivets per joint.
. L o min. 3/8" bolts or rivets shall be used for
e - ’ l Thgeaded pipe sizes 18" through 42". 48'.‘ and 54"
"t Slope [ 1 [ | ro sizes shall use 1/2" bolts or rivets and
°) 1~ Rod 3/4" bolts shall be used for 60" and over.
l MULTIPLE INSTALLATION ‘holder Use Type 2 or 3 connections only
o SPACING i i on annular pipe or helical pipe with an
ot annular end groove.
L d at TYPE 2 The foregoing applies to corre-
m1 sponding area arches.
All components of the end section
END SECTION DIMENSIONS shall be galvanized.
Showing Type 1 Riveted or Bolted Connections Threaded Embankment slope shall be warped to
rod Connector match slope of end section.
lug When pipe is exposed beyond normal
embankment slope, a covering berm shall
be added. See Std. C-13.01.
TYPE 3
) fq
l il SR Dimple
=z ==K band
35' dia. Y0 - — T - _o\H
or rise - W (- —1-= =7 ARIZONA HIGHWAY DEPARTMENT Rev
Culvert J £ Embankment : ﬁ PIANS DIVISION 2870
Tength | slope /

Right Angle Culvert

Normal toe
of slope

[
it
n
~
)]
(o)
~
2

Skewed Culvert

CULVERT LENGTH AS SHOWN ON PLANS

TYPE 4
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TABLE 1 TABLE T1
CORRUGATED, CIRCULAR STEEL PIPE, 2-2/3" x 1/2" ANNULAR OR HELICAL CORRUGATIONS. CORRUGATED, CIRCULAR STEEL PIPE, 3" x 1" ANNULAR OR HELICAL
RIVETED, WELDED OR LOCK' SEAM FABRICATION. H-20 LOADING. CORRUGATIONS. RIVETED, WELDED OR LOCK SEAM FABRICATION, H-20 LOADINT,
14 Ga. 12 Ga, 10 Ga. 8 Ga. 8 - Rivet/Tt.
DIA. |4 1/2-Rivet/FH 9 - Rivet/Ft.|4 1/2-Rivet/Fq 9 - Rivet/Ft.% 1/2-Rivet/Ft| 9 ~ Rivet/Ft |9 - Rivet/Ft DIA. 16 Ga. 14 Ga, 1?2 Ga, 10 Ga, 8 0a,
Min I Max Min Max Min | Max Min IMax Min | Max Min [Max Min | Max Min. Max. |Mip, [ Max, !Min, | Max, |Min, |Max. [Min. |Max.
12 2 83 36 2 | uo 2 |ses3)f 1 s8] 1 Tesand] 1 [7503®)
15 2 66 42 2 | 3u 2 [38s)] 1 {wucrod] 1 |s50¢80)] 1 [Se(su)
18 2 56 1 72 48 3 130 2 sl 1 |38 1 w20 1 lus(rw)
24 2 1 1 48 (54 ) 5l 3 | 26 2 131¢35) 1 ]3u(s4)] 1 [37¢62)] 1  ju0(ES)
30 | 2 33 1 37(43) 60 3 2u 2 12932 2 |31 2 [338) 1 [38(59)
36 2 38 1 32(36) 1 | 3u(36) 66 3 | 22 3 12809 2 P30 2 |31 2 |33(53)
42 2 |28(39) 2 | 29(58) 2 | 31661) | 2 | 3206%) 72 3 [ 20 3 |26 2 | 29D 2 [30@n] 2 [31G9)
48 2 [ 27(3w) 2 | 28(5w) 2 [296) [ 2 [30(59) 78 3 | 18 3 oy 2 [28a8) 2 [29u3d] 2 [30wus)
Sy 2 | 26G30) 2 | 27(48) 2 | 28300 | 2 [ 28(52) 84 3 |23 2 27039 2 J28uod] 2 [2902)
60 2 | 26(43) 2 | 27(u5) | 2 | 28Cu7) 90 3 |21 3 12733 3 |27¢3m] 3 |28(39)
66 2 26(39) 2 26(41) | 2 27(u3) 96 3 26 (3 3 27¢38)) 3 27(37)
72 2| 26(38) | 2 | 26(39) 102 3 126(29)] 3 |27¢33)| 3 127(35)
78 3 3 | 26(36) 108 3 Joe2) 3 |26z 3 [27(33)
84 _ 3 |26 114 3 [2609)] 3 [26(31)
14 Ga., 5/16" dia. rivets, 12, 10 and 8 Ga., 3/8" dia, rivets, 120 3 26(28)f 3 26(29)]
16 and 14 Ga., 3/8" dia. rivets, 12, 10 and 8 Ga., 7/16" dia., rivets
NOTE: TFill heights in parentheses are for 5% vertically elongated pipe.
TABLE 111 GENERAL NOTES
CORRUGATED, CIRCULAR STRUCTURAL PLATE STEEL PIPE, 6" x 2" CORRUGATIONS. BOLTED FABRICATION. H-20 LOADING Al £ill heights are measured, in feet,
from finished gr ipe,
4 - bolts/ft, 6-bolts/ft. 8-bolts/ft. Minimumhfil% igigﬁgstgﬁaii g;p:s noted
DIA. 12 Ga, 10 Ga, 8 Ga, 7 Ga, 5 Ga. 3 Ga. 1l Ga. 1 Ga, 3/8" Ga, except no pipe shall extend above subgrade.
Min. | Max., | Min. | Max,. Min. | Max, Min., | Max, Min,| Max, Min, { Max, Min, | Max, Min, | Max, Min, | Max, Fill heights above 100' shall be used
60 1 39 1 |57 1 ]66¢753 ] 1 [ 73¢ew) | 1 [79¢103)| 1 |ssqaz1) | 1 | 96133 | 1 |9sc1s9) | 1 [125(248) only after a thorough investigation of the
72 1 32 1 fuweusd o3 Juaed ) 3 [52¢70) | 1 lse¢ss) | 1 le1¢i01) | 1 les(1io) | 1 le6(132) | 1 Ils3(163) fow;‘f;’tlon a”dtbgc“flli ““?temaé' "
8L 1 28 1 37 b3 Jwoesmy |1 {wzeod) | 1 fwsemwy [ 1 Jusem 1 Ts1es)y [ 1 [siaaon | 1 1z it par,‘zgr';‘}iii‘lebesgivaﬁﬁzd?“ appurten=
96 2 24 2 33(36) 2 35(47) 2 36(52) 2 38(64) 2 40(76) ? 42(83) 2 42{8y) ? 49(98) For installation details, See Std. C-13.01
108 | 2 21 2 3@ | 2 laenl 2 33wey | o2 Jauesny | o2 (3667 |2 [37¢7w) | 2 [372¢00w) | 2 |uz¢suw) For fill heipht design data, See 5td.
120 2 19 2 29 ? 3037 | 2 31(u2) 2 |32¢51) 2 |33(61) 2 34(66) 7 [3u(67) 2 37¢7%) C-13.07.
132 | 3 18 3|26 3 [ 29(3u)| 3 129¢38) | 3 [30(um | 3 [31¢55) ! 3 {31¢60) | 3 [31(63) | 3 |3u(68)
iy | 3 16 3 |24 3 12831)| 3 1 28(35) | 3 l29¢u3) | 3 [29¢51) | 3 [30¢55) | 3 [s0¢e0y | 3 |3o¢eu)
156 | 3 15 3 |22 3 127029y 3 1 27¢32) | 3 |28uo) | 3 fes(u7y |3 129¢51) | 3 [29¢s8) | 3 |30(61) ARIZONA HIGHWAY DEPARTMENT Rev
168 | 3 14 3 |20 327 3 [27(30) | 3 [27231) | 3 [e8u3) | 3 [osumy | 3 [28(56) | 3 []29(59) CONSTRUCTION SECTION 1/71
180 | 3 13 b {19 3 {25 3 127(28) 3 l273w) | 3 lp7wo) | 3 [27¢uuy | 3 f27¢s5) | 3 [28¢(57) ,
192, y |18 3 123 3 |26 3 (26¢32) | 3 [27¢38) | 3 [27cu1) | 3 [27¢53) | 3 [28(56) f1/71
204 y 17 w | 22 s | 25 u [26¢30) | & [26(36) | v | 27¢39) | & |27¢50) | u [27(55) CORRUGATED METAL PIPE 2/13
216 | 21 y |23 y J2ec29) | w Dewy |uw 2631 [ uw [eumy | u P7¢sw) DESIGN FILL HEIGHTS L/13
228 y | 20 y |22 w l26(27) | uw oe(32) | uw t26¢35) | 4 [2equs) |  7(53)
ggg y |21 y |26 y Ppe30) | uw J26¢33) | s leeuy U u  pecs3d g:‘;‘d Jofo W, Drawing No.
y |25 y Peeeey 1y Toa1) | u I26¢38) | 4  bpR(g2) SO T - C“|306

Bolts used for 3/8" Ga. shall be 7/8" dia.; all others 3/4" dia.. Bolts shall be torqued to manufacturer's specifications
but nct less than 100 ft., lbs. or more than 300 ft. 1bs.

Approved Asst.
State Ene Const

.




| 2 2/3" X 1/2" Corrugations Bl 3" X 1" Corrugations ] 6" X 2" Corrugations i
— T T T T Cu 1 T T T CU E T 1 T CU — 1
Gage s 1 r 1 2 Ag I r |[2-5/16[2-3/8 [2-7/1 Ag I r |4=bolts{6-bolts|8-bolts
rivet|rivet rivetsirivetsirivet§ ft, ftr, ft.
16 1.0646 |.001892[,1726[16750[21500 || .0742|.008658 |.3452]|19200 | 25800 ©;/8" bolts.
14 |.0808 !.0023921.1726]/18200{29800 |{.0927].,010833|.3452|26500 | 34300 6" X 2" C
12 |,1130 |.003425{.1726|23400 46800 || .130 [.015458.3452 41600|530004| .1297[.060416|.688| 42000
10 [.1454 |.0045331,1726[24500[49000 || .1674{.020175]|.3452 43500 (61000f .16691.078166|.688( 62000
8 [.17775]|.005725].1726|25600(51300 |} .2048].025083 |,3452 45600640001 .2041[.096166|.688| 81000
7 .22831.1078 .688| 93000
5 .26661.126916|.688|112000
3 .3048|.146166|,.688 (132000
1 434321.1658331.688]144000 [184000 [220000
3/8" .4680],232 .688 270000 9©
Criterion 1, DEFLECTION OF PIFE EXAMPLE
. 2.3 R3h - 57.3 g3 Given: h = 27; dD = 15; R = 90 a
‘ i i = == = Find: Gauge and corrugation required,
Formula 1(a) I(for circular pipe) 26,800,000 g g q
Solution:

Formula 1(b)

Criterion 2,

Formula 2(a) Ca

Criterion 3.

%*
Formula '3(a)

Formula 3(b)

I(for 57 vertically elongated pipe)=Substitute h/2 for
h in la. Solve la for I and determine required gauge
and corrugation from table. If 6'" X 2" corrugation is
indicated, solve for I in 1(b) to determine gauge re-
quired for elongated pipe. If I is negative, metal
thickness required is less than the minimum tabular
value.

LONGITUDINAL SEAM STRENGTH

_ _Dh
~ 0.0046

Solve for Ca and determine gauge and corrugation
from table of Cy values,

BUCKLING OF PIPE WALL

2
fu = 45,000 - 1.4547 Fbé%.&]

Use r for the corrugation corresponding to the heavi-
est gauge determined by formulae la, 1b and 2a,

Solve for fuy to determine the maximum allowable buck-
ling stress.

1.805 Rh
As = =

Solve for Ag, using f, value determined in 3a, and
select gauge and corrugation from table.

* When Deflection or Buckling is the control, an increase
in the maximum h may be realized by backfilling to 95%

Proctor demsity.
to:

This revises the applicable formulae

I - 2.08 R3A - 57.3 R
26,800,000

Formula 1(a)

Formula 3(a) £, = 45,000 - 1.4547[?.44 R}z

r

Deflection of pipe

Formula 1(a)

Formula 1(b)

Longitudinal

Formula 2(a)

(2,31) (729,000) (27) - (57.3)(729,000) _ 4 38
26,800,000 :

I values in table indicate a gauge requirement,
for circular pipe, of 5 in 6" X 2" corr.

I-=

Las

26,800,000

The result being negative indicates a gauge re-
quirement lighter than 12 gauge when pipe is e=-
longated 57 vertically.

Seam Strength

_Qsyen
Ca = “5esie" = 88,000

Referring to table, 7 gauge, 6" X 2" cotr. is
required.

Buckling of Pipe Wall

Formula 3(a)

Formula 3(b)

Analysis:

688 = 34820
Note that since a 6" X 2" corr. is
the preceding results, the 6" X 2"
is used.

The result (allowable buckling stress) is used
in the following formula 3(b) to determine gauge
requirement.

_ £1.805)(90)(27) _
Ag = 35850 0.126

2
(0.64)(90)
fu = 45,000 - 1.4547 [ 0.6%) (3

indicated by
value for t

The table indicates a gauge requirement of 12
gauge in 6" X 2" corr.

Using vertically elongated pipe, the lightest
gauge and corr. that will satisfy all require-
ments is 7 gauge, 6" X 2" corr. Similarly, with
circular pipe the lightest gauge is 5. Since
cost-wise the two are comparable, 7 ga., 6" X 2"
57 vertically elongated pipe is selected.

_ (1.155)(729,000) (27) - (57.3)(729,000) _ _4 91

All other
values are

for 3/4" bolts,

Criteria 1, 2 and 3 embody the factors to be in-
vestigated in the design of corrugated metal pipe cul-
verts.

Appurtenant formulaae are developed from data sup-
plied by the B.P.R. 1966 publication titled '"'Corrugated
Metal Pipe Culverts - Structural Design Criteria and
Recommended Installation Practices.' These formulae
provide safety factors as follows: Criteria 1 = 3.33;
Criteria 2 = 3.33 and Criteria 3 = 2.00.

Constants used are:

Embankment weight/cu. ft. = 130 lbs,
Embankment density = 907 Proctor.
Modulus of passive earth resistance =
Soil stiffness coefficient = 0,32,
Deflection lag factor 1.39.

Modulus of elasticity 29,000,000 p.s.i.

1000 p.s.i.

Explanation of symbols used:

Area/lin. inch cf pipe in sq. inches.

Actual ring compressiocon in lb./ft.

Allowable ring compression in 1b./ft.

Pipe diameter in ft.

Actual buckling stress in p.s.i.

Allowable buckling stress in p.s.i.

Fill height; fin. grade to top of pipe in ft.
Moment of inertia of pipe wall in inches '/ inch.
Radius of pipe in inches.

Radius of gyration of pipe wall in inches.

o
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TABLE 1=-A
CORRUGATED, STEEL PIPE ARCH. 2 2/3" X 1/2" CORRUGATIONS. RIVETED, WELDED OR LOCK SEAM FABRICATION. H-20 LOADING
Size - In, Fill Heights - Ft.
Opening | Corner Maximum Corner Pressure = 4000 Lb./Sq. Ft.
Span X Rise Area Radius 14 Ga,-.079" 12 Ga,=-.109" 10 Ga.-.138" 8 Ga.-.168"
Sq. Ft. In. Min. Max. Min. [Max. Min. Max. Min. Max.
18 X 11 1.1 3.5 1 1/2 ] 12 1 1/2 |12 1 1/2 12 1 1/2 | 12
22 X 13 1.6 4.0 1 1/2 ] 11 1 1/2 |11 1 1/2 11 1 1/2 il
25 X 16 2.2 4.0 2 10 2 10 2 10 2 10
2% X 18 2.8 4.5 2 10 2 10 2 10 2 10
36 X 22 4.4 5.0 2 9 2 9 2 9 2 9
43 X 27 6.4 5.5 2 8 2 8 2 8 2 8
50 X 31 8.7 6.0 3 7 3 7 3 7 3 7
58 X 36 11.4 7.0 3 7 3 7 3 7 3 7
65 X 40 14.3 8.0 3 8 3 8 3 8
72 X 44 17.6 9.0 4 8 A 8 GENERAL NOTES
All fill heights are measured from finished
grade to top of pipe arch.
Minimum fill heights shall be as noted, except
no pipe.arch shall extend above the subgrade.
To determine fill heights for sizes other
than those shown in the tables, use Std. C-13.09
Pipe Arch Design Data.
TABLE 2-A
STRUCTURAL PLATE PIPE ARCH. 6" X 2" Corrugations.
BOLTED FABRICATION, 4-BOLTS/FT. * H-20 LOADING
Size Opening | Corner Fill Heights - Ft.
Area Radius Max. Corner Pressure= 4000 Lb./Sg. Ft.
Span & Rise Sq. Ft. In. 12 Ga. 10 Ga. 8 Ga. 7 Ga.
Min. | Max.[Min. [Max.jMin. |[Max.]Min. Max.
6'- 1" X 4'-7¢ 22 18 |1 i5 11 15 {1 15 |1 15
7'- 0" X 5'-1" 28 18 11/2(13 11/2113 1 1/2]13 1 1/2113
7'-11" X 5'-7 35 18 11/2(12 11/2112 |1 1/2 |12 1 1/2 (12
8'-10" X 6'-1" 43 18 11/2]10 11/2]10 j1 1/21]10 11/211¢0
9'. 9" X 6'-7" 52 18 2 9 2 9 |2 9 2 9
10 11" X 77-1" 61 18 |2 8 |2 8 |2 8 | 2 8 - - - S
T et L 2 742 Iz ’ ARTZONA HIGHWAY DEPARTMENT
CONSTRUCTION SECTION

CORRUGATED
METAL PIFE ARCH
DESI GN FILL HETGHTS

* Bolts gshall be torqued to manufacturers

specifications but not less than 100 ft. Drawn D.G. Drawing No.
lbs. nor greater than 300 f£t. 1lbs Traced SL.T
Checked J.P.O. C_|3.08

Approved Asst.
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TABLE 1
2 2/3" X 1/2" Corrugations 6" X 2" Corrupations
Cu Cy
Gage| Ag I T 1 2 Ag 1 r |4-bolts|b-bolts]8-bolts
rivet|rivet ft, ft. ft,
16 |.0646 .001892].1726{16750]21500
14 1.0808 1.002392].1726118200[29800
12 |.1130 }.003425[,1726]2340046800 || ,12971.060416|.688| 42G00
10 |,1454 [.0045331.1726|24500(49000 jf ,1669],078166|.688| 62000
8 [.17775:,0057251.1726]25600;51300 ;| .2041}.096166|.688( 81000
7 .22831.1078 .688| 93000
5 .2666|.126916(.688|112000
3 .30481.146166|.6881132000
1 .34321.165833|.688 144000 184000 [220000

Criterion 1

Formula 1 (a)

Formula 1 (b)

Criterion 2

Formula 2

Criterion 3
Formula 3 (a)

Formula 3 (b)

Formula 4(a)

Formula 4(b)

CORNER PRESSURE

P = 6S(Ly, + Lp)
RC

Using h, take (L} + Lp) from Table II and solve for P.
Note: If P>4000, consideration shall be given toward

possible special back fill design.

(L, + Lp) = 667R
S

Solve for Ly + Lp. Use Table TI to determine h',

LONGITUDINAL SEAM STRENGTH.

Ca = 1.67S (L, + Lp)

Using h, take (I, + Lp) from Table II and solve for Cg.
Determine gauge and corr. by comparing C, with

C, values in Table 1.
BUCKLING OF PIPE ARCH WALL

f

4 = 22500-0.72735 (3.845/r)?

u = S(LL + I"D)

244
Use r for corrugation indicated by Formula 2
Equate £ from 3{(a) in 3(b) and solve for Ag
Determine gauge and corrugation from Table I.

h

DEFLECTION

Ay = 0.6H

A, = 1.507hsR>

29,000,000 I+61R°

Use value I of heaviest gauge and corrugation
required by Criteria 2 and 3. If £ >/
is satisfactory.

ar

deflection

EXAMPLE:
Given:
Find:

Formula 1(a)

Formula 1(b}

Formula 2

Formula 3(a)

Formula 3(b)

Formula 4 (a)

TABLE 11
horh' I’L LD LL+LD
1' 1800 130 1930
2' 800 260 1060
3 600 390 390
41 400 520 920
5! 250 650 900
6' 200 780 980
7' 175 910 1085
8! 100 1040 1140

For h=9' and over, Ljis
eliminated so total load

Criteria 1, 2, 3 and 4 embody the factors to be-
investigated 1n Che design oL corrugated metal pipe
arch culverts.

Appurtenant formulae are condensed from data
supplied by the 1967 edition of American Iron and
Steel Institute's publication titled "Handbook of
Steel Drainage and Highway Construction Products"
and the B. P. R. 1966 publication titled "Corrugated
Metal Pipe Culverts - Structural Design Criteria and
Recommended Installation Practices." These formulae
provide safety factors of 1, 3.33, 2 and 3.33 re-
spectively for Criteria 1, 2, 3 and 4.

Constants used are the same as for Std. C-13.07,
"Corrugated Metal Pipe Fill Height Design Data."

Explanation of variable symbols used:

then becomes h X 130. Ag = Area per.lin. inch of pipe arch in sq. in.
Cgq = Actual ring compression in lbs./ft.
C, = Allowable ring compression in lbs./ft.
f,, = Allowable buckling stress in p.s.i.
h = Max. f£ill height; fin, grade to top of pipe arch.
72" X 44" Pipe Arch, h =15, % 9. h' = Min. £i1l1 height; fin. grade to top of pipe arch.
I = Moment of inertia of pipe arch wall in-
Gauge, corrugation, h' inchesA/-inch
R = 3H+3S in inches
P=6X6X1950 r = Radius of gyration of pipe wall in inches.
9 A, = Allowable deflection in inches.
Ag = Actual deflection in inches
= 7800 § = Span in ft.
Since P> 4000 investigation of special backfill H = Rise in ft.
and/or corner support design is mandatory. Re = Corner radius in inches
P = Corner pressure in lbs./sq.ft.
(3, + L) = 667 X 9
6
= 1000

From Table 11, h'

=3

C. = 1.67 X 6 X 1950

a
= 19550

Referring to Table I,

12 ga.,

l-rivet, 2 2/3" X 1/2" is

satisfactory with respect to seam strength

fll

i

9620

9620 = 6 X 1950

24

Ag = 0.0507

Reterring to Table 1, value of Ag
lighter gauge than that called for in Formula 2 so

12 ga., I-rivet,

A= 0.6 X 3.67

u

2 2/73" X 1/2" is safe from buckling.

22500 - 0.72735 X (3.84 X 6/.1726)2

indicates a

A TS T
ANl

ONA HIGHWAY DEPARTMENT Rev

PLANS DIVISION /2568

A =f£3XUX6X(3X6 3 X 3.67)3 FILL HEIGHT
= +
® 29,000,000 X 0.003425 * 6L X (3 X 6 + 3x3e7) DESIGN DATA
= 2.08 Drawn D.G. _10-67 Drawing No.

A >4, so deflection is satisfactory. Traced R.A.F. 11-67
Checked J.P.0. 9 545
Approved C_ l3-09
Engr. Plans y §-¢R
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/ \ 1 Span
min., \
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Hot mop asphalt /
damp proofing

Longitudinal scores
l 1'-6" ¢ to ¢ N |

= Lx
;{ Hot mop asphalt ‘j\

. damp proofing

Longitudinal scores

1'-6" ¢ to c—\ /2

FULL CIRCULAR PIPE, PIPE ARCH OR
C. M. P. ORSTRUCTURAL PLATE FIPE STRUCTURAL PLATE ARCH

END ELEVATIONS

GENERAL NOTES
Embankment The wire mesh shall be fastened or
Slope welded in an approved manner to the cor=-
rugation crests.
All laps shall be 6" minimum.
Invert paving shall not be placed

3 until fill over pipe is completed.
~ Concrete shall be Class A or
~ o pneumatic mortar.
~ B
S S o~
.E \ s
. ~
™ ~— a
{
6 X 6-10/10 ARIZONA HIGIIWAY DEPARTMENT

i
Galv., wire mesh PLANS DIVISION

CORRUGATED METAL EFIPE
PIPE & PIPE ARCH CONCRETE TNVERT
LONGITUDINAL SECTION - PA'\]’EN{ENT

Drawn D.G, Drawing No.
Traced |R,AF. 5-17-67
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Pipe with normal

wingwall, flaired
end section, U
headwall

l Drainage

Excavation 2g2¥71\~“\\
o ]

Skewed Headwall

1'-6"max
6" min.

Concrete Pipe

l

b
)

/

-
of T
—

dITJ

Concrete Box Culvert

Plan Showing

L Headwall Catch Basin, Manhole
or Similar Structure
|W“‘!7"7”
f
O, "’”\@JO'
| | |
‘ 1
! et At o

" b

Pipe in Rock Multiple Pipe Installation

L without headwall

L

i

L with headwall

- GENERAL NOTES
Payment limits shown include structural
excavation for headwalls, cutoff walls,
wingwalls, end sections, etc..
Payment 1limits shown for multiple pipe
installations shall be applied to the full
width of the excavated trench allowable

for structural excavation.

W Width

L Length

H Height of barrel or headwall w/o
cutoff wall,

See Std. C-13.01, C-13.02

C-13.04, C-13.05
0. D./4

6" min. in rock & trench
1'-6" Max all others

A
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Apprcach sIab—\

Top of berm

#1r.
typ.
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Y
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Approach slab«\

6"
g

Original ground line

Top of berm

Structural
eXcavation

GROUND LINE ABOVE BERM

I A3

th -6"

Approach slab—\ 210"

I_'_1I_6||
Special backfill

]

JFill

Top of berm 7

excavatiozZ To

built up

tc top of berm
prior to
structural

N
\§E§

.

7,

1! =

-~ e

Original ground 1
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é§:-8tructural

excavation

==

1'-6" typ,

GROUND LINE BELOW BERM

Approach slab

Structural excavation

p of berm
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AL

]
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Special backfill

Moo

Approach slab

b o>
%5 0'0’0::’0:0’0 Pe¥e%e% 0005 00"
oSetelelels
aSostataleteletaleloladetelelete:
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11 -gJ 1" =6 |., ROADWAY IN FILL
NOTE :

5
D
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I ___I L,_ 1t -6" SECTION THRU WALL TYPE ABUTMENT 1'-6"»] = }

L

1

X

excavation

Abutment cap

Limits of structural

TYPICAL ABUTMENT FOOTING PLAN

(Showing Limits of Structural Excavation)
STRUCTURAL EXCAVATION

F

OR ABUTMENTS

X AL

>

LSpecial backfill

Abutment wing
ABUTMENT PLAN
(Showing Limits of Special Backfill)

SPECIAL BACKFILL FOR ABUTMENTS

Fill

%

17 =6

typ.

1" =0 -

STRUCTURAL EXCAVATION
(Typical)

side

ground iii:;:k_‘
e - [

i
Neat line %////WAL’

Original

Subgrade7 ; Finish grade

h [:2'-0" [ ¥

Rcadway

‘L
-?_-]

=

|-

17-6"-5-4

SPECIAL BACKFILL
(Roadway)

RETAINING WALLS

Special backfill not required-\
3

i

Roadway prism

NN

(Roadway sid

Special backfill

e only)

embankment

2'-0"*1 r-

Slope or
grading plane-,

SPECIAL BACKFILL
(Wingwalls etc.)

2%y only within the
(P

Special backfill

roadway prism

Original ground line

Special backfill is required for piers only when
the pier falls within the roadway prism.

Roadway excavation
Structural excavation

%

LONGITUDINAL SECTIONS THRU BRIDGE

Original ground line

Abutment or Pier

j_‘n
i

—

2

Neat line

1'«6" excavation

SECTION THRU TYPICAL
SPREAD FOOTING

NOTE :

For any footing on piles do not use

Neat Line Excavation.

Limits of
excavation

PIER FOOTING PLAN

(Showing Limits of Structural Excavation)

structural
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LT ACTTIUNIT O
h LA\J;L‘““J-ET ’JLY (SEE STD. C-13.14 FOR MEASUREMENT)
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e
~
S
Front
Face
END VIEW WING OF
BOX CULVERT
AN
Y/,
T - - — — - -
\
“\) Front
e Face
.-\)\
\
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N \
AN

‘ N A 3% min Cie ced R.W. " C _15 15
MULTIPLE PIPE INSTALLAT ION CONCRETE PIPE IN ROCK MULTIPLE PIPE INSTALLATION .g.pprcved Asst. g é 5 .
tate Eng Conat.

SENERAL NOTES

Bedding material placed for C.M.P, or pipe
culvert on natural ground installation shall
be a minimum of 3" below invert. When placed
in trench bedding material shall be a minimum
of 6" below invert,

Bedding material shall be placed to sprinfg
line on both sides of pipe.

Placement of special backfill around head-
walls and wingwalls shall be the same as arcund
structures.

A See Std. Cc-13,01, C-13,02, C-13.0u4,
C-13,05
id D/2 + 2'-0"

® " nin, in rock & trench, 1'-6" min. all
others

573 Bedding Material.

Rev
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TRV ACQTIRDT AN AT
S VIR LA ILIN L vy L (SEE STD, -13.13 FOR PLACEMENT)

NOTE: Computation of Special Backfill guantity
for box culvert is based on the area of

H a typical installation times (the total
[ i . e N
| I e - length of the structure plus H). No

—_— e —_—— jj‘_ L Length of Pipe i measurement is necessary for wing areas.
l_— - B Use H/2 for box extensions on each
l / N\ end extended.

E
|
I
|
l
l
|
|
l
_

Average cut
along barrel
line

p. J 3 Jd GENERAL WOTES

Measurement limits for multiple pipe installa-
| O I tions will be taken from outside to outside

C.MLP limits of allowable structural excavation,
B Pipe installation backfill shall be computed

ﬂ based on total as installed length of pipe. When,
’M\, : headwall or end sections are installed an allowance
— — -

of H/2 will Ye added to the total length. of pipe

< ~ " for each enu section or headwall installed
= = X | < i e
A _—— EAASERNL Diameters are 0.D. & maximum outside width
: 7 L* l { I M of circular and arch type structures respect-
\ / L—j——---'——f ively.
\, S - 5 man
. : - *

H  Height of burrel or headwall w/0 cutoff

" wall.,
\"e \q/--/ |4 4 = 7 P vt - o .
\93}, '\,/ N — _\ 77 _— —_——— = 27 - -
; o

"

\ 7 ‘_:,’/ ¢ N N '6' m'i'n. In rock & trench
EJ _] < A N“*/g 1'-6 all others
N T -
\_ ——/ 2 M /N See Std. C-13,01 C.M.P, & C-13.02 R.C.P.
I I }_6_{ Mt I—r— Bf” _ [ 13 if structure includes fTlared end section
min Y}
® | 'o"l IO'I 6

see Std. C-13,05 C.M.P. & C=13.04 R.C.P.

R.C.P,

Rev
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DIMENSTONS

1.0] A | B C D E L 1E F G
18” 6” 6!1 1'-8” 4I_2r| 2"8” 9!_6" 12!_2” 1!_7" 4"'6”
24" g gn 2!_011 4'-8” 3',-6" 11'-6" 15'-0" 2|_1ll 5T_g"
30" 8" an 2'_0" 5:_2|| 4!__4n 13,—6” 17!_101 21_7n 6l_6n
36” 1!__011 8n 2'-4” 5'-8” 5!'__2“ 15!__6H 20"8" 31_1" 7!_6”
42“ lt_lu 10!1 2!_7|| 6!_2" 6'-0" 17'-6" 23!_611 3t_7u 8"'6”
48” ll_2l| 1!_0!! 2'_1011 6!_8” 6'—10"‘ ]_9'-6" 26'-4" 4!_1” 9‘!_6“
"U" HEADWALL
Conc. C.Y. Reinf. Steel #4 Bars
I.D, For For a b b,
C.M,P,|Conc. _ 1bs.
Pipe |No. Lgth No,| Lgth No. Loth
18" 1 1.68 [1.65 |12 4'-8" | 6 413" 10 5'-8" 90
2541 2,37 12,33 (14 5'-4" 16 5'-3" 12 6'-8" [ 121
30" 3.01 [2.96 |18 5'-10" 1 6 6'-3" 12 7'-8" [ 152
36" [ 3.90 [3.83 [20 6'.8" 6 7'-3" 14 8'-8"]194
42" 1 4,72 14,63 |24 7'-1" 16 g§'-3" 14 - | 9'-8" | 263
48" 1 5.91 [4.79 |28 77-8" | 6 9'.3" 16 10'-8" | 289
"L'" HEADWALL
Conc, C.Y. Reinf, Steel #4 Bars
1.D4 For |For a b b
C.M,P{Conc. 1bs.
Pipe [No. Lgth, {No.| Lgth. No., Lgth,
18"1 1.42 |1.39 |10 47-8" B 6'-9" 5 5'-8" 73
24'"1 2,00 [1.96 {12 5'-4" 16 gr-3" 6 6'-8" | 97
30" | 2.53 12,48 |14 5'-10" |6 9'-g" 6 7'-8" 1118
36" [ 3,27 [3.20 |16 6'-8" |6 11'-3" 7 8'-8" 1149
42 5,04 13,95 |18 7'-2" |6 12'-9" 7 9'-8" 1194
48" [ 4,94 [4.82 |20 7'-8" |6 14'-3" 8 10'-8" ] 215
SINGLE PIPE HEADWALL
Conc. C.Y. Reinf. Steel #4 Bars
I.D, For For a b
C.M.PyConc, lbs.
Pipe [No. Lgth., [No.| Lgth.
18"[1.17 [1.14 | 8 | 4"-85"[5 | g'-3" 56
24" 1,64 11.60 |10 5745 57]117-3" 74
30" 1 2.05 2,00 |10 5'-10%"' 5 [13'-3" 83
36" 2,63 |2.56 |12 67-8L"| 5 [157-3" 105
421 3.24 13.15 |14 7'-23"15 [17'-3" | 125
48'"1 3.96 [3.84 |16 7'-8%"[ 5 [197-3" 147
D LE PIPE HEADWALL
C.¥Y. Conc. Reinf. Steel #4 Bars
I.Dg§ For Tor a b
C.M,P{Conc, 1bs,
Pipe [No. Lgth. [No.| Lgth.
18" | 1.47 {1.42 9 4'-8" 5 |t1'-11" 638
24'12.07 |2.00 |11 574" 5 |14t-9" 88
30" 2.62 {2.52 |12 5'-10"} 5 [17'-7" 105
36" 3.40 [3.27 |14 6'-8" 5 ]20"-5" 131
42" 4,19 |4.01 |16 77-27 | 5 [23'-3" | 154
48" | 5.15 [4,92 |17 7'-8" 5 |267-1" 175

Lz

HALF STRAIGHT

Al

{=

—igy
}'{ALF llufl

"L'" HEADWALL

rb-straight

’I 3n

SECTION

"U" HEADWALL

fp—— r——bl bar

-
-

b
- 3/4" Chamfer
-

e

—

L/2

L/2

i B

F{L__ 3/4" Chamfer—

=

]

i

6"

s e B B

Cut-off wall for
down stream head-

_r
3“

—

I

= 3
\\\_‘\\ /__.L—"
I.D.
- L_ b
SINGLE PIPE SECTION
L+E
L/2 - B TW L
3” " =
1 F— | " —— ‘mll
. B \ i N
' L}
|/ \
= ] .
\?T— 6" I
- a-bend ! .
ORI T — —_—— ] c.x}
= = b
S I a[
______________ =
et
L tpes ~
wall where required, __~
DOUBLE PIPE
STRAIGHT HEADWALLS
GENERAL NOTES
All concrete shall be Class A,
High point of headwall shall not
project more than 3" above slope.
ARTZONA HIGHWAY DEPARTMENT Rev
CONSTRUCTION SECTION 5/72
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PIPE HEADWALL
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T

SIDE ELEVATION
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60°

.——r——

- -

Symmetrical about § —w=

PLAN

2-#6 bars.

Bend to conform

s
to pipe. s g
__m____\\\\\\\\\\ . in

—-B
ELEVATION

shown. For C.M.P. sece
Detail No. 1.

C-14.02

Approve& Asst, 'é Z 5 /! éﬁ )
fate Hog Corst

PIPE DIMENSIONS QUANTITIES
3/4" @ X 6" hex,.
head bolt 1'-6" C.Y. CLASS A CONC.
c to ¢ for C.,M,P. 1,D, L E F X Deduct Reinf .Steel
o+ 1 C.M.P. | for R.C.P. Lbs.
&~
a ‘- B 42" 7| _OH 3|_6f| 6|_1|l 2|_61| 4.45 0'09 205
+ {4 ]
"76 i 48" 7'-6" 3r-g» 6'-6" |3'-0" 5.27 0.12 265
o Lo
D/16 | 54" | 8.0 | 4r-0" | 6'-11"|3'-0" 5.40 0.14 295
Bevelej)gi:i:iggc: 60" | 9r-0" | &r-6" | 7r-10v|30-07 7.35 0.19 340
mmon
to C.M.P. and R.C.P, 66' | 10'.0" | 50.0" | 8'-g" |31.31 7.88 0.23 390
3/4" chamfer all !8"| 72" | 11'-0" | 5'-6" | 9'-6" [3'-3 8.93 0.28 480
exposed corners ‘41 78" | 11'-6" | 5'-9" | 10'-0"|3'-6"| 10.01 0.34 490
- 1 1/2" 84" 12'-0" 6'-0" 10'-5"}13'-9" 11,01 0.39 560
GENERAL NOTES
All concrete shall be Class A,
. All reinforcing bars shall be #4 except
SECTION A-A two ¥6 bars over pipe, Bar spacing shall be
Plans 1'-0" ¢ to c,
) n i Plan shown is for a 42" pipe,
ope D/16 + 6" High point of headwall shall not project
2, more than 3" above slope,
\ i } Skewed pipe installations shall be const-
. T - ructed parallel to center line of roadway. When
@ !'.f_.;_& 0 end of metal pipe is cut to fit skew, disturbed
= N area of pipe shall be treated in accordance with
TR AR v section 604-3,04 of 1969 Standard Specifications,
, — The bevel detail will be required only on the
6"wd Ho inlet end of structures, khen reinforced concrete
a ) pipe is placed with the bell or groove end up
-l < : /‘ stream flush with the headwall face, the bevel
i detail will not be required.
] o
1 >
1
. 4— T ——f —" ARIZONA HIGHWAY DEPARTMENT Rev
o g A | ' CONSTRUCTION SECTION I-12-71
T :':-‘ T sk g e P-A 5/72
- IR i LR Y
~ o ! . " = n i h N
= LA e g CIPE HEADWALLS
k ~ - 3 ) 1
g S :} ~ 42" TO &4
~ — — T - T Y
- D/16 + 6" = DIAMETER FTPES
SECTION B-B 8 Drown W.M.D. Drawing No.
. 4 Pi Traced J AW
# Reinforced Concrete pe ockod RW
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SECTION Z-Z E W (single |
W (Double)
PLAN
3/4" chamfer —
V4
J— Z GENERAL NOTES
31 Reference Std, C-13.01.
s I \ / High point of headwall shall not
> L o project more than 3" above slope.
I :\I-L-L— —— -+ 44— c All concrete shall be Class A,
- | \\\ /!y All reinforcing shall be # 4 bars
: \*T.__ \\\ I V4 N 1'=0" ¢ to ¢
'L-f —
7 | I | <7
- — 4L - |- — ] _ — 4 - -
e :DL - T
SECTION Y-Y ELEVATION
7 ARIZONA HIGHWAY DEPARTMENT Rev
PIPE T DIMENSTONS , QUANTITIES CONSTRUCTION SECTION 7968
W CONC. C.Y. REINF. STEEL 3/7
Single Double LBS.
For For
i.D. A B E F H J K .
ssngte| Double cor,| S o,y Cone:|sinsle poubie| | DROP TNLET HRADWALLS
1 ) o Deduct Deduct
18” 2'-6” 5!_2" 2!_811 1[_3!! 9" 1:_3 5/8”" ) *1” 9" 1'—6:: 0.76 0.03 . 1.12 0-06 75 107 Drawn K.S. 10_39 Drawing NO.
24" | 3'-0" | 6'-6" | 3%-6" [ 1'-7 1/2" | 1°-1 1/2" [ 1'-11 3/8" | 3'-57 | 11" | 2'-3" | 1,00 | 0.04 | 1.55] 0.09 | 92 | 136 Traced IS LT 547
30" 3'-6" 7'-10" 41-4" 2'-0" i'-6" 2'-7 1/4" Jt-90 1'-1" 3'.o" 1,50 0.06 2,29 0,13 112 166 -
T Checked J.P.0. 9 548
36" | 4'-0" | 9¥-2" [ 5'-2" | 27-4 1/2" | 1'-10 172" | 37-3" 4'-0" 1 1'-4" | 3'-9" [ 1,96 | 0,09 | 3.01 | 0.17 | 145 | 214 " — : C-14.03
42" | 4'-6" | 10'-8" 6'-0" | 2%-9" 273" 3'-10 3/4" { 4'-4" | 1%-6" { 4'-6" | 2,49 [ 0.11 | 3.85 | 0.23 | 189 279 Approved ASst. ,zg/“dé.,
kS ' o ; . T T B J _S,I.a.l;e %COHST. f




PLAN-CATCH BASIN NO. 1 - SINGLE

#3 bars, 6" c to ¢

1 1/2" ¢lear to top
of nose section and
inside of wall.
Detail No. 3.

Varies
HpY of curb ]q’
adjoining .
RO B

Gutter
depression
if specified

See

Nose angle & anchor.
See Detail No. 1.

2 1/2" Normal crown
ﬁ_i*éq¥ :
N Iy

Type A or G
Construction con¢. curb

joint

#4 bars, 18"“—<:"

c to ¢, ey
horiz. & vert., .3
1 1/2" clear to .
inside of wall.

L‘N6 bottom
reinforcing
SECTION A-A

—Grate support for
C.B. No.
only. See Detail No. 2.

3!_4"

: Curb or combined
1£-curb and gutter

Grate frame and

frame anchors—wij

Gutter control

grade—\

- .’ L i
W
o A

‘”:mé

ST

See C.B, 1-«Single and Section A-A
for reinforcing steel details.

3/16"

PLAN - CATCH BASIN NO. 1

#3 bar \

1-Double

Frame

DETAIL NO. 1

»
A)
e

b

5 W 18,5

1/2" stove bolts,
2 per frame.
Avoid conflict
with grate.

DETAIL NO, 2

Dimensions are common
to C.B. No. 1-Single
except as shown.

-DOUBLE

2 1/2u x 2 1/2n % 1/2" L.

Length: 3'-1" + 2t for C,B, No. L-Single

6'-8" 4+ 2t for C.B. No, l-Double

6!1
—"—fr‘r;__—""‘:
Grind to
3/8" radius
i . = \#3 bar
3/8" x 3 1/2" oy
sq. head bolt
11

NOIE: Provide DETAIL NO. 3

Std. C-15.08
Construction
Drain.

| 8|| |
SECTION B-B

Use this section
when t = 8"

Jstate Eng Const

GENERAL NOTES

Pipes can be placed in any wall.

Sump floor shall have a wood trewel finish
and & minimum slope of 4:1 in all directions
toward outlet pipe.

Welding shall be in accordance with A.H.D.
Welding Specifications.

For grates LW-1, TW-2, etc., and frame de-
tails and opening areas, see Stds. C-15,06 and
C-15.07.

Any specified gutter depression shall be
warped to opening according to Std. C-15.08.

All structural steel shall be ASTM A 36.

Grate support and nose angle shall be given
one shop coat of No. 1 paint.

All concrete shall be Class A,

Curb opening areas (Sq.Ft.) for Catch Basin
No. 1-Single and Catch Basin No. l-Double equal
0.26 and 0.55, respectively, for each inch of
curb '"h'" + gutter depression - 2.1"

Construction joints shall be
placed to meet field conditions.

* 3/4" for longitudinal and 3" for trans-
verse grates,.

*% 2'.0" for LW-1, LB-1, TW-1 and TB-1
grates. 1'-6" for LW-2, LB-2, TW-2 and TB-2
grates. Use 1'-6" dimension when catch basin
is used with combined curb and gutter.

*%% 2'.8 1/2'" for LW-1, LB-1, TW-1 and
TB-1 grates. 2'-2 1/2" for LW-2, LB-2, TW-2
and TB-2 grates.
®t = 6" when H is 8'

or less; 8" when
H is over 8'.

(See Section B-B)

ARIZONA HIGHWAY DEPARTMENT Rev 4
CONSTRUCTION SECTION 3-7

TYPE 1 CATCH BASIN

Drawn D,GC. 7=67 Drawing No.
Traced R.AF., 7-67
Checked J.P.O. 00 548

C-15.01

Approved Asst.

EFctrralin




Support angle.
& Table #1.

A,‘“!‘

__J__ 1I_6 1/2"
- ’

2-1/2" X 1 1/2" button
head mach, bolts with
lock washers & nuts j]

O, 1'-6 1/2"

See Detail #1

size self
drilling
Cype conc.

Grate and frame-::
as specified!——;\'

N .

Gutter control A 2 [N &

-'__'d '._ . -T.‘»_'IA..I" ‘--.'.b
grade-ﬂ\ j_--kT'l R ﬂ.':]il"tr-f:‘:‘

.

7-1/2" bolt

71!

6"

onstruction joint

#4 bars, 1'-6" ¢ to ¢, [
1 1/2" clear to inside [

of wall

—_—————_ o

Gutter de-
pression if
specified. .

— Adjustable
6n ! curb, See
..1 Detail #10
1 oy
—
®
B
m‘l’r-
o
tn

"T—No bottom

GENERAL NOTES

Pipes can be placed in any wall,

1/2" chamfer top edges of sump walls,

Basin sump floors shall have wood
trowel finish and a minimum slope of 4:1
from all directions toward outlet pipe.

Welding shall be in accordance with
A H,D, Welding Specifications.

Exposed steel shall be given one coat
of No, 1 paint,

For grates LW-1, TW-2, etc. and frame
details and opening areas, see Stds. C-15.06
and C-15,07,

Gutter depression = 3" max, modified to
1 1/2" max. for shoulder locations and no
depression for. adjoining medians.

Any specified gutter and apron depres-
sion shall be warped to opening according
to Standard C-15,08,

All Concrete shall be Class A,

All Structural steel shall be ASTM A 36,

Adjustable Curb shall be galvanized
according to ASTM A 123,

Construction joints shall be placed to
meet field conditions.

* 3/4" for LW or LB grates.

3" for TW or TB grates,
** 2'-0" for LW-1, LB-1, TW-1 or TB-1
grates, 1'-6" for LW-2, LB-2, TW-2 or
TB-2 grates, Use 1'-6" dimensions when

3’_1"
ol
:+ Provide
Std.. C-15.08 PLAN
g:n:truction Cold form
a%8. top plate. 6

7II

S o

Note: Fabricate entire assembly
from 3/8" R, All square butt
joints welded both sides using
3/8" fillets & 3/4'" beads.

o/

3’:5 ‘:[,-

Center
support
bracket

DETAIL #1
ADJUSTABLE CURB ASSEMBLY

L reinforcing, 0.
SECTION A-A
TABLE #1

Support

Hop Angle size

4 1/16" to 8 3/16" 14"X4™X3/8"

8 1/4" to 9 3/16" [5"X5'"Xx3/8"

[9 1/4" to 10 1/16" [ 6"X6'X3/8"

j ; 3"(Applicable to

all support angle
sizes,)

8"
SECTION B-B

catch basin is used with combined curb and

gutter,

t = 6" when H is 8' or less; 8"
when H is over 8', (See Sec, B-B)

ARIZONA HIGHWAY DEPARTMENT /1";53;58
CONSTRUCTION SECTION 37,
5/72

TYPE 2 CATCH BASIN

Drawn ‘DG, 11-66 Drawing No,

Traced S.L.T. 6-67
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-#3 bars, 6" ¢ to ¢ fo;__ L5 @
Stagger 2-bars o r H
N as shown. Mo \\\\\‘*: 4
. o | I
e - | g ) See Detail
" | = e I ||I i
. _1 ___I o oM ore' 20.0n P No. 2
Ar | D AA b | LA 1
"a" bars =+ I | e
6i ¢ to e Aet—1— "b"" bars, 6" ¢ to ¢ |l |
See Details . T~ -| See Details A I SO ——
Nos. 2 & 4. | Yty 4 g :— Nos. 2 & &4 L :
= T g __L L' : ”* . R s 2 ] '-.1 ‘ B T
P : : et et o] 1) TR
Y T h A x T2 _N B [ » Y 4
#3 bars 3 1/2"‘> =) \ Curb support X Nose angle & ¥ 4" R clje
c toc. See L'B anchors. 4' anchors. 4' : 21 _g"
Detail No. 2. max. spacing. max. anchor .
Note. Reinf. bars shown are See Detail No. 2. spacing. See SECTION B-B
for roof slab only. See Detail No. 2. 3/16"
Sections for other reinf. PLAN ) . . 4
3/8" X 3 1/2" sq. 2 1/2" Grind to
Sum Wing Basin 3/8" R
\ P head bolt anchor — e
5t 3r.1n ¢ I8 Cover frame anchors. Al A AT P e N N 5
-t= -t See Detail No. 3. s ,
~T e 0 RN SR e 3-#3 bars L "h" of curb
w ! [ A__-.L .a._...-.,..l_.l .l—l—_“—l- .l-—.lL 0 adjoining
B "'4 . .‘. llal‘l & llbll _::-‘-" 3 o - .
2 ‘.'.‘ = & - E? bars. See Y AT SR g [_‘_E 3/8"
Lo ] o= Detail R T s
'é i.,j'_f :,‘_' ~ No. ll-._/ 5 1/ I 1/2" R \ Normal crown
ol e ffrt4P | - Gutter de-
5 1) 4 ~| of 2 1/20 X 2 1/2% X /2" L. .pression as
s i%: = - Curb support anchor. ;REC1fled'
i J:d Z X Ftﬁ iConstruction joint 1" ¢ bar with 3", 90° bend,. g ziﬁ.
- g '*:_L - l( 1' ]\ Jb“ .
I RN e ) 4o X E - :
En . ‘f?k; NP R NOQTE: Provide
Ll R NIRRT ARt Std. C-15.08
e : {4 bars
L No bottom Construction
reinforcing Drain.
SECTION A-A
. DETAIL NO. 2
3/8" X 1/2" brass screw
Ahqgf l-each corner of cover
% 1/4" checkered 3/4" X 1/4" bar.
5/16" = plate cover. ) : .
A?holes o Cover frame
Lo_i_ 8-3/8" x 3 1/2"
sq. head bolt ., b : o i#t3 bar gn
A ’ anchors. 2 per side.- NL/16Y 45 \ f‘“**“““*“———*j
- 1 3/4" X 1 1/4" X : o YV T .
R 3/16" L ——— A ™ ,
o B o : C 3 €
" 3/16" ~:j” -}““:“. l Mgt bar = 4 1/2"™ I 4 1/2“
1/4" @ rod j —[2 1/2" / e .L‘ "\q R = 21 nwo
bent up ends b bar 2'-1 1/2
DETAIL NO, 3
DETAIL NO. 1 DETAIL NO. 4

Cover & frame.

—Handle.

Detail

See

No. 1
o L =

3', 6!, 10" or 17" 6"

See Detail No. 3
i

Miter frame sections 45°
butt weld and surface grind.

GENERAL NOTES
C.B. 3 sump only,

C.B.

3-Wing (illustrated),

wing basin upstream.
C.B. 3-Double Wing, sump with symmetri-
cal wing basins each side.

Pipes can be placed in any wall ex-

cept wall adjacent to a wing basin.

Sump floor shall have a wood trowel
finish and a minimum slope of 4:1 in all

directions toward outlet pipe.

Gutter depression shall be warped to

opening according to Std. C-15.08.
All structural steel shall be

ASTM A 36.

Nose angle shall be given one shop

coat of No. 1

paint.

All concrete shall be class A. _
All reinforcing bars shall be #4, 1'-6"

¢ to ¢ both ways and 1 1/2" clear to in-

side of walls and outside of wing basin
floor except as shown.

Curb opening area {(Sq. Ft.) per inch

of curb "h" + gutter depression = curb
opening length (ft.} x 0.0834,

Welding shall be in accordance with A H.D,
Welding Specifications,

sump with

* Construction joints at bottom of curb
line. Construction joints shall be
placed to meet field conditions.

O t=26" when H = 8"

or less

8" when H is greater than 8',

H=2'-10" min. when L = 3!
3'- 0" min. when L = &'
3'- 2" min. when L = 10!
3'- 7" min., when L = 17!

ARTIZONA HIGHWAY DEPARTMENT
CONSTRUCTION SECTION

TYPE & CATCH BASIN

Approved Asst.

State Eng Const.
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1 t .
Dt l.—3,'1—..| aatt PR 3 -4" Curb or combined
—— e e 2 e — e R , [gurb and gutter
{ St ———— e iy ¢ J i E—— . i GENERAL NOTES
P & __kl _ ?__—__—__'“ = L ; "—--—'\J Pipes can be placed in any wall.
o - Sump floor shall have a wood trowel finish
and a minimum slope of 4:1 in all directions
* toward outlet pipe.
) * Grate frame and Curb over catch basin shall not be con-
o« frame anchors—<l structed until catch basin concrete has set for
B8l ] 1 ) a minimum of 24 hours.
i = - | T} For grate and frame details and opening
; L-NB I areas, see Stds. C-15.06 and C-15.07.
/ 'l I—3" bJ l o See C.B. No. 4-single & Dimensions are common to C.B. Any specified gutter depression shall be
Gutter control o) Sect. A-A for reinf. details. No. 4-single except as shown. warped to opening according to Std. C-15.08.
grade All structural steel shall be ASTM A 36.
Grate support shall be given one shop coat
B . of No. 1 paint.
PLAN, CATCH BASIN NO. 4-SINGLE PLAN, CATCH BASIN NO. 4-DOUBLE All concrete shall be Class A.
Construction joints shall be
placed to meet field conditions.
* 3/4" for LW or LB grates.
NOTE: Provide 3" for TW or TB grates.
Std.. C-15.08
Construction *% 2'-0" for LW-1, LB-1, TW-1 and TB-1
Bend and project Drain. grates, 1'-6" for IW-2, LB-2, TW-2 and TB-2
vert. bars in rear grates. Use 1'-6" dimension when c¢atch basin
wall as shown Constr. joint S NGE is used with combined curb and gutter.
L1}
r % 8 Pt = 6" when H = 8' or less
TR { 8" when H is greater than 8'. (See
Gutter de- I ~—— |— Grate support SECTION B-B Section B=~B)
pression if ‘ L for C.B. No. Use this section
specified. 1 1/2M 4-Double only. Frame Grate when t = 8"
See Detail No.l '
NN 1
) < NA/
VA
#4 bars, 1'-6" y
c to ¢, horiz.
and vert,, 1 1/2n-'..‘-'. 1/2" stove bolts,
clear to insid X 2 per frame.
P © 5w 18.5-H Avoid conflict ARIZONA HIGHWAY DEPARTMENT Rey,
| with grate. ICONSTRUCTION SECTION

2

6"

No bottom

reinforcing TYPE 4 CATCH BASIN

SECTION A-A DETAIL NO, 1 g:ZZZd ‘g:E:T. 3:2; prawing No.
J.P

Checked P.0. P
Appsgvgd AsSst., [ ?m 2 63,, C- |5.04
State Eng Const fW




P Il oy 4

L=23", 6", 10' or 17" 6"

-y

f‘ #3 bars
6" ¢ to ¢ -

11|

‘g to ¢ See

Detail No. 1

5_4._J~;J~_4~,J,_zth::j*i-

1711,4_!___1_L+44%—_|JL
l !
I

I

/-—,‘"b" bars, 6"

Constr. joint

AA L \N,J L S oA 1 aé S
.. —Curb or ERM _ _____.___ §
gT- Sy \ v l ] 7 - 2 = " glf/r-combined &;
uuf" X 3 = o — — & -~ curb and b‘
-1 A Fr . A
i wl|*~|-Curb support anchors. \\Zr 4" R gutter :
‘Il | 4" max. spacing. ‘Nose angle & anchor. &' !
See Detail No. ! max. anchor spacing. I
See Detail No. 2
n G ﬂ ) oW
N > - Note: Reinforcing bars shown L __ No bottom
; T T are for roof slab only. See reinforcing.
: . .gections for other reinforcing.
Grate frame "C‘%) 3"——1 - ‘!Gutter control SECTION B.B
and frame B grade PLAN
anchors.
3/8" x 3 1/2" 84, 4 q6n 2 1/2"
head bolt anchor. r*~——*19~Grind to 3/8" R
Sump Wing Basin = . —~
La b et
N c
N :
e =

TR

Constr. joint

H (See Gen. Notes)

SECTION A-A

NOTE: Provide
Std. C-15.08

Construction

Drain.

8|I

SECTION C-C
Use this section
when t = 8"

2 1/2" x 2 1/2" x 1/2" L

£
A 3-/8l|

|74
h‘-—Normal crown

N__ 1§ ;
: - Gutter de-
pression as
‘'specified. 3"
max., 1" min,

Curb support anchor.

90" bend. 4

8"

DETAIL NO, 2

L g" . |
—
#3 bar —/

Eg

N2 12" !;4 /2"

_3"

DETAIL NO, 1

GENERAL NOTES

C.B. 5, sump only.

C.B. 5 Single, (illustrated), sump with
wing basin upstream,

C.B. 5 Double, sump with symmetrical wing
basins each side.

Pipes can be placed in any wall except
wall adjacent to a wing basin.

Sump floor shall have a wood trowel finish
and a wminimum slope of 4:1 in all directions
toward outlet pipe.

Welding shall be in accordance with A.H.D.
Welding -Specifications.

Gutter depression shall be warped to
opening according to Std. C-15.08.

All structural steel shall be in accordance
with ASTM A 36.

Nose angle shall be painted with one No, 1
shop coat,

All concrete shall be Class A.

All reinforcing bars shall be #4, 18"
¢ to ¢ both ways and 1 1/2" clear to inside ‘of
walls and outside of wing basin floor except as
shown.

Curb opening area (Sq. Ft.) per inch of
curb "h" + gutter depression = curb opening
length (Ft.) X 0.0834.

For grate and frame details and opening
areas, see Stds. C-15,06 and C-15.07,

Construction joints snall be
placed to meet field conditions.

Ot - 6" when H = 8' or less; 8" when H is
greater than 8'. (See Section C-C)

%*2'-0" for IW-1 and LB-1 grates; 1'-6" for
IW-2 and LB-2 grates. Use 1'-6" dimension when
catch basin is used with combined curb and
gutter.,

** 3/4" for longitudinal and 3" for transverse
grates.,

H=3"-3" min. when L = 3"
3'-5" min, when L = 6'
3°-7" min. when L = 10'
4'-0" min. when L = 17"

ARIZONA L[IGHWAY DEPARTMENT Rev
CONSTRUCTION SECTION 2568
9-29-70

B F-7

TYPE 5 CATCH BASIN

T Tawn D.G. 767 Drawing No.
Ireczad s.L,T. 7=67
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¥l or 181 =21 /22 I§-1 = 1'-11 5/8" LB-1 = 1'-11 5/8"
- = L~ " - = = . - = - .y
L¥-2 or 1B-2 = 1'-7 1/2 -2 = 17=5 5/8" IB-2 = 17-5 5/8" l
| o3 = > | ,Zﬁ”- I HHEEE R
-l..-l/[," -4 |...1/4H 4 =X (See l-
Table) mi X (See
3" X 4N % 1/2nf4 Table)
A
4
i- For bar spac- E{
S :f ing, number of
. _X " bars and grate
@ 1/2" X 3 1/2" Bars At opening, see .
/_ 1} Table.
3/1 "
/ = 3/16"
r= e et il lixlalialo
r 373 cr — |1 | I 4 Imbmimimimbmimimimsni lb
T Y\“—‘_'1/2" X 3 1/2" Bars
PLAN PLAN PLAN
4 1", 1 3/8" or 2"
| : I—HH $H»2 2 1/4"= B
: -3/8" Anchors. -? ~t | o— ey
© 3/16" Delete on one ~ =~ N
r ., | end when used = - & S
2] A with I-beam SECTION ™ 9/16" holes —>
support.
SECTION BAR SPACER DETAIL
GRATE TYPES LW-1 & LW-2 Cast iron, cast steel or
steel bar stock.
Restricted to use on longitudinal
grades of 3% and less, 1/2" rod s N/ Nut & cut
FRAME threaded ends. ¥ washers.
Spacer —4 Spot weld
‘(g\\ or peen.
N
Clear No. X Grate Opening 4 ’{g‘ L
Type Spacing | Bars Sq., Ft, J ‘f . , l -'I X (See Table)
LW or LB~1.0 B 16 5/16" 4,58 P 4 ¢ a‘
SECTION A-A
I4_or LB-1.1 13/8" [ 12 |1 1/4" 4,99 20 3 a"l3
LW or LB-1.2 2" 9 [19/16" 5.41 '
(L] LL]
TW or LB-2.0 A ST 5/16" 3.47 28°¢. 76&‘ GRATE TYPES LB-1 & LB.2
IW or LB-2,1 1 3/8 9 11/16 3.75 / i )
W or TB-2.2 27 7 1 1/16" %.03 7 e 0 7‘ I 3 For use on longitudinal grades

in excess of 3% or as an alter-
nate to Type LW on grades of 3%

or less,

GENERAL NOTES
Grating units and frames shall

be fabricated from structural steel
except as noted. Structural steel
shall be in accordance with ASTM A
36.

Welding shall be in accordance
with A.H.D. Welding Specifications.

The completed assembly shall
be given one shop coat of No, 1
paint.

LW indicates longitudinal welded.
LB indicates longitudinal bolted.

ARIZONA HIGHWAY DEPARTMENT
PLANS DIVISION

CATCH BASIN GRATE
LB AND LW GRATES

Drawn D.G. 7-66 Drawing No.
Traced S.L.T. 7-67

Checked J,P.0. % J-68

Approved ] C l5.06
Engr. Plans . ¢4

Rev
12-5-68




~~ ~~
3 =
: y 9w 82
TW-1 or TB-1 = 2'-3 3/4 Tw=l = 2%-2" ) TB-1 = 2'-2" Qe
TW-2 or TB-2 = 1'-9 3/4" TW-2 = 1'-8" b TB-~2 = 1'-8" b
I 14 . 1 ,
o i) P [Py - _—r T TT" —*- ;6
/ © I T
] Al o = s T
I RERE A SV H: = 2o
!_LI | —
111 I /7] -~
| T 5 = 2"
1 o =« - i F
For bar spacing = e 1 I
= ? > T 11 ~ o- - "
- ~d . i 9/16" holes
N Delete anchors on 7 number of bars = 1 in
™ one side for curb 3 E_md grate open- " L1 T 2 1/4"J—‘3 1/2"'
opening basin, -~ ing, see Table. 2 T JH .5“4
/ See Stds. C-15,01 g 5 ]l' N BAR SPACER DETAIL
& C-15.02. o ,'i ITI >~ Cast iron, cast steel
%1 } L or steel bar stock.
: iII T :J Spot weld
- L
i o T I Nut & cut Or peen.
4 o /Aé. 4 I11 washers. —i'
| 5787 Ml = v 9T
o} oo _ 1" HE Ty [ 71 —
L8 ¥ 1 N 1— % S —r}‘j : A
K 1" " < pacer // Q.0
— 3/8" __I Llu\ Z Delete anchors on one 3/16" 1/2" X 3 1/2" bars U A g =
end for basins using =~ 1/2" rod P d o~
PLAN "I" beam grate Support. PLAN > PLAN threaded ends s
See Std, C=15.01, Detail ‘ -
No. Z. 4 SECTION A-A
& ;
¥
© 3/16" SECTION GRATE TYPES TB-1 & TB-2
e
3/8" @ anchors 2" ,
GRATE TYPES TW-1 & TW-2
SECTION
FRAME ' GENERAL NOTES
Grating units and frames shall
be fabricated from structural steel
Clear No. X Grate Opening except as noted. Structural steel
Type Spacing |Bars Sq. Ft. shall be in accordance with ASTM A
TW or TB-1.0 " 28 7/8" 3.47 36, ’ _ ARIZONA HIGHWAY DEPARTMENT Rev s
TW or TB-1.1 1 3/8" ¥ 11/16" 3.93 Welding shall be in accordance PLANS DIVISION -
TW or TB-1.2 2" 16 1 5/8" 4.31 with A.H.D, Welding Specifications.
TW or TB-2.0 1" 28 7/8" 2,51 The completed assembly shall ‘ ann
TW or TB-2.1 1 3/8" [ 22 | 11/16" 2.83 be given one shop coat of No. 1 CATCn BASIN GRATL
TW or TB-2.2 2" 16 1 5/8" 3.11 paint. TB AND T\N GRATES
Drawn D.G, 6-67 Drawing No.
TW indicates transverse welded, Traced S.L.T., 7-67
TB indicates transverse bolted. Checked J.P

Approved S ?PO 28 C-IS.OT

. 4
Engr. Plans L1548




20'-0" Min,

— - , — 7
Y TF OIT !Topelle " |
3 F S £ N

%¥73'-0” N Curb opening 3'-0"
@ ‘ '
® <A t| It
= A\ e )
M
2
& s b

minimum spacing for Catch Basins in series.)

Curb opening

\\\\—————Meet Normal Crown-———————jS;

CATCH BASIN TYPES 1, 2, 4-SINGLE, 4-DOUBLE & 5-SINGLE
(Grate opening only or combination; showing

wr

Gutter Control Grade—J/f

CATCH BASIN TYPE 3

(Curb opening only.)

Meet

Normal Crown

Meet existing terrain all around

Type LB or

LW grate.
| —_—— e
| ::::::::?t:: l o
| 2
I | @
I |

—— — —— ———

2" A.C. Apron—J/h

'PrinciEal
flow

CATCH BASIN TYPE 4
(Off roadway location)

Apron shall be
shaped to suit
local conditions
and shall extend
a minimum of
4'-0" from edge
of grate in all

! directions.

Grate shall he
depressed a min-
imum of 4" be-
low surrounding
terrain and bars
shall parallel
direction of
principal flow.

Flow=s_—~_~

‘Meet Normal Crown

CATCH BASIN TYPES 5-SINGLE & 5-DOUBLE

Curb batter—~4
Y TR

Gutter — E; A
depression T yﬁgiwv::.~'

v |

\Norma 1 Crown‘|
N

‘DETAIL NO, 1

Catch basin wall

-y «Lgth.
Plug with '}21 iy
cone. upon fer
pvmt. com-
pletion —!

CATCH BASIN

6" X 18 ga. C.M.P.
as req'd.

CONSTRUCTION DRAIN

Drain may be deleted
option of Engineer

at

LEGEND

Gutter depression: ‘3' max.

(See Detail No. 1)

O = Normal crown or gutter flow line elevation.

® = Depressed elevation,

c’==Stra:’.ght grade with downward slope.

—

W = Normal gutter width per Std. C-5.01

GENERAL NOTES
No gutter depression shall be used

adjacent to median,

ARTZONA HIGHWAY DEPARTMENT
CONSTRUCTION SECTION

CATCH BASIN
MISC. DETAILS

Drawing No.

Drawn S,L.T.
Traced
Checked J

C-15.08

220
| Approved ASSt, W
State Eng Const,

Rev

5/72




Dike back sloped at 6:1 to intersect
ditch grade. (Slope referenced to
ditch grade.)

Catch basin
and apron

B

A

< $—— Apron
Dike size
per plans
r e
PLAN PERSPECTIVE
ILLUSTRATING 1-WAY FLOW WITH DYKE PLAN
See Grating Detail
3! 4" ' '
- Flow 4 2
4 - 5/8” holes—l 1" r‘ — 6:1 ~N 6:1
B 7-bars, 5/8" X 2 1/2y , 1 ha Iy
TP ] ‘;3" ctpc 193 <§:1 dike slope or \;-: 3”"’
: I ~ X I : median ditch grade. Median ditch grade Cutoff walls
| | (l-way or 2-way ] same material
| I ] | flow respectively) as apron
_ : l || | = #4 bars. See A > 34 ?ars, é'-on ¢ toc "
o i ] { 1 : s Section B-B R RO L ' c?Z;:.tinin:i;Z.éfl ;{i TR
I ~ " *E6" w . EE—
] N [ - *6 -l L‘- — |—' foT No bottom reinforcing. *6”-4 j-- a.l L.—*(,vr‘
I ! o~ *
1 A [ ¥
| |
Yoy | L Lo — SECTION A-A SECTION B-B
| . .

2 11/16" X 3" Zee, 12.6#/ft,

- " tt
or Detail No. 1 alternate. 4 1/2" X 47 bolt anchors.

Bend 45°

AN T\

2

GRATING DETAIL ne
* 8" when wall height_

ds 8'.
exceeds DETAIL NO. 1

/2" X 1/2" /L

GENERAL NOTES

Apron shall be A.C. or P.C,
concrete as specified on Plans.

Concrete shall be Class A.

Grating shall be fabricated
of structural steel.

Structural steel shall be in
accordance with ASTM A 36.

2 1/2" X 1/2" bar Welding shall be in accordance

with A.H.D. Welding Specifications.
Grating assembly shall be
given one shop coat of No. 1 paint.

"H" indicated on project Plans.

B L
_/_ -
¢ of median drainage ditch

- b

Match median
cross slope

24" Qutlet
pipe.

PLANS DIVISION

ARTIZONA HIGHWAY DEPARTMENT

MEDI AN
CATCH BASI

N

Drawn D.G. 3-68
Traced R.A.F., 3-68
Checked J.P.0. 00D 548

Approved ”M

Drawing No.
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See Detail I~ |I $ .il

1'-6" 7' - " J| Bq_.l
) oYL A e IH -~ — b — —|— = + - -‘».1
A‘t | J
I |
CHRIF T Oy T O ikinrdsg "'I"'.I_—--—_""_/i"
A Y
443 reinf. bars, 2 - Lra” BG—J 4/#3

1 1/2" clear to
inside

2 1/2" x 2" X /4.,

expansion anchors

3'-0" long, long

X 10"
bar pins if top
is precast

4"
leg up. Secure with 2 - 1/4" X 3" anchors _)h:_zn
1 T
12 S MER 2 - #5 X 2'-0" bars

'c_|n .‘4' .. _4. N O .‘__... | y_ (-7 \ ., ‘)-
3 rreara—— N S . .~ - - . ... i 3
ot 3" /8" SECTION A-A ] | t) o p .l -

;;s * '2 . an N gn —— 5 g l

o — . L= IKEP" wslope to drla_j_n ' - P____ g"n 02 -#5 X B !

:z;ﬂ?Tfiv:uﬁrvdﬂurf'ﬁﬁJﬁﬁarwu-ﬁwx;ﬂﬁhﬁ*T‘ Em e S
. s . ‘o L - i T
\ Varies with dyke height \ >V o b reinf. bars i" R N
1 2 2 A 1'-0" ¢ to ¢ N
Median L#3 reinf, bars, 1 1/2" clear #4 reinf. bars; : S Q J |-

F.L to bottom of pipe slot. 1 1/2" clear to bottom and 3 -~ #4 reinf bars, 1 1/2" clear -

outer edges of slab. 8" ¢ to ¢

to bottom and ends of slab 12" ¢ to c

2" nominal X 2'-4 7/8", 5.02 #/ft. steel pipe { k.:”_-_.—; CEVYRRVRE nA\G ¢ and bar pins

T "',L". _'—t D N rou

™ Ty = — T if precast

A G N W : K ~b

ol o= :~. Sl 2 = 07—t JL6T SECTION

) L r s B-B

N .‘- , : : 2 1/2” X 3" 5/16” l{/\

L 7 LT X UAYL - 0.D, + 10"

DQ_ 2 lle L I SngéON S Di5" » *5/16' checkered B, cover
[ - : — - 2" X 2" X 1/4" x 2'-10"
..: ‘. 6” . et I ',’. tL

I+ \ \ l I L/2" /L Flange R B X N S | 4 HPPOr
2" st stri " .
ee 1p SECTION 2 1/2" X 1/2" :<_O'_D.:_ : +6 :
DETAIL 2 D-D X 2 1/4" slot i 2 1/2" FE offd =
— ——— wall to receive Ak :U 5}_' :IﬁS : f SI DETAIL 1
- O -~ £ flange SECTION | 'F;G| |: woE Y2
" " F-F .-’ —
X f> _ ~— 2 2 ,‘<}T 3/8 O | TR &U_%__J V}
s N L S T T 1
a e
S LT e
SECTION C-C 2 1/4" web— N |2 e o
Cut out SECTION G-G

TO BOX CULVERT

M gut and bend out 1'-0"
min. to anchor the catch basin
to the box culvert

CULVERT INLET OPENING DETAILS

STD. RT, ANGLE CULVERTS ONLY
GENERAL NOTES

All concrete shall be Class A,
Steel pipe, plate, strip and angle iron
shall be in accordance with ASTM A 36,
Exposed steel shall be given one coat of
No. 1 paint,
Welding shall be in accordance with A,H.,D.
Welding Manual,
* When O,D, + 5'" exceeds 1' - 11", use
3/8" plate.
® Additional reinf, required,

ARTIZONA HIGHWAY DEPARTMENT Rev
CONSTRUCTION SECTION S
& - 2 -2
MEDIAN DYXE o
CATCH BASTIN
Drawn D.G, 3 - 68 Drawing No,
Traced R.A.F, 4 - 68 -
Checked J.P.O. v C"lb. ]_O
Approved A ,‘/41ﬂ,¢(h’\.




3/4" chamfer, all
exposed corners

PTPE DIMENSIONS QUANTITIES
I.D. L E F C.Y. Conc. Reinf.Steel
(Approx)| C.M.P. R.C.P. Lbs.
18” 2!_.0|r 1'-0" ]_I_9H 0.97 0.96 65
24” 2!_0“ 1I_Oll 11_9” ].,ll 1'07 78
i 30" 3'-0"|1'-6" 217" 1.50 1.44 108
36" 4'-0"|2'-0"13"-6" 2.08 2,01 150
42" 5'=0"|2'-6"| 4" 4" 2.71 2,63 205
PLAN SECTION A-A
48" 6'-0"(3'-0"[5"'-2" 3.39 3.30 270
] L} n L} 1
5 9 - #6 bars 54' 7'-0"|3'-6"|6"'-1" 4.14 4.02 335
Bend to conform to pipe "
\ 3‘_1 60" | 8'-0"|4'-0"|6'-11" 4,96 4.80 410
A 7 LM
Sl i
—| E A
GENERAL NOTES
All concrete shall be Class A,
All reinforcing bars shall be #4
~ except two #6 bars over pipe. Bar spacing
— approximately 1'-0" ¢ to ¢ unless other-
wise noted.
o
g
%
~ ARIZONA HIGHWAY DEPARTMENT Rev
PLANS DIVISION
IRRIGATION HEADWALLOS
1 H 60 n
— DI AMETER PTPES
Drawn R.J.J. 3=-10-58 Drawing No.
ELEVATION SECTION B-B Traced S.L.T. 5-4-67
Checked J.P. O, fPo 5-68 C_le 0
Approved . |
Engr. Plans : 568




Cover.

detail below.

See

I
}

 —

Cover honok and hasp.
See detail below.

N #4 bars, 12" ¢ to ¢
horiz. & vert. Place
1-1/2" clear to inside

Gate as per Std. C-16.03,
Type 2, if called for on

2

3t.2"
li&zﬁid— 1/4" Checkered plate
"]/l l
A I
|
-.}'. I ‘57
C i | 2" l ¢
t—*——,—aa—____,.i | &
e !
:l: 3/4" l ‘}’ ‘é’
e —— |
S0 :
R %l

Lift handle.

11/2"

1

See detail Standpipe No.

y

Plans.
. 4“ : 2h‘
T/
i " "
| LS IEILY £ 32
t = T span
Co2 AL S
LAYl L
! 2 1/2"‘J
=
i Wi
ﬁ/y, /-

PLAN-LOCKING COVER

Hook opening

=

1R e
. UL U I N
v, a . L N
- - el g " I~#3 bar
S B S hook
4 - ) .
' =V
Q'-_ A
v .4" 'v:
3”
e
SECTION C-C

g

1/2"R

R,C, Pipe; size as

shown on plans

1/4" staple
for lock —

Tee hinges, 1/4"
steel,welded to
cover all around
with 1/4" fillet

Gate as per [l
Std. C-16.03, [+]
Type 2, if ]
called for on|
Flans.

S

AN Mortar

Water flow

I'L"'-‘_"'-_-“:

/rCover
L]
w
el
B g
sl w
O| L
1 P
- | 0w
o~ 4]
w @
w o
v ®
—
[=
=

Size of pipe as.
shown on plans

hm;{;,:f m?ii

4"

SECTION A-A

all

IRRIGATION STANDPIPE NO, 1

2-1/2" x 6" sq.

hOleS_\ag head mach. boltsg

'Ti 777
© X 2-5/8"
3'_2” X 3!_2n
A X 1/4"
— Checkered
. Plate
o Cover
. j—.—_n L —— 3
1 1/2" ¥
— 11720 b

IRRIGATION STANDPIPE NO. 2

SECTION D-D

BOLTED COVER FOR
STANDPIPE NO. 2

1/2" x 1-1/2" slot
for lockng staple

/4" @ rod i E-1/4" steel R,
bent up ends

Mortar joiant

3 - 1/4" bolt size
self drilling type
concrete anchors.

T
5/16" 2
holes |
s/16" 2 -
holes ) ~
{3
'

4"

1/2||...1

2-1/2" || b=

COVER FOR NO. 1
STANDFIPE

GENERAL NOTES

All concrete shall be
Class A,

Structural steel shall
be in accordance with ASTM
A 36,

All cover steel and ex-
posed appurtenances shall be
given one shop coat of No. 1
paint.

Plans shall specify
locked or bolted cover for
Standpipe No. 2

R H“‘—Concrete base

ARIZONA HIGHWAY DEPARTMENT

Rev
PLANS DIVISION

NO.

IRRIGATION STANDPIPE

1 AND NO. 2

Ul
L.

Drawn D.G. Drawing No.
Traced R.AF, 10-67

Checked J.P.0. 9 5-¢8 C—|6 02
Approved )
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entirely enclosing

ing ends.
with 2 - strands #9
wire.

#9 wire ties; double wrapped.
2'-0" ¢ to ¢ both ways

PERSPECTIVE
Drawn for Types 1 & 2. Type 3 similar. A
M
N -
6X6-10/10 wire mesh. 1'-6" GLA
#9 wire ties. See N

6X6-10/10 wire mesh

rock backfill includ-
Lace laps

Double wrapped with
2 - strands #9 wire

Single wrapped with ;‘
2 - strands #9 wire &
&

1'-0" ¢ to ¢ —"**\\\\

A
6X6=10/10 wire mesh. \°
#9 wire ties. See
perspective,

1'-6" >

OOQOW

D
an
Embankment slope

s Top of bank protection

l!h”
See
. Table

C;Z”/ A\ Rock backfill
M\

NS AN W

AN
AR

Type 1 = B\\<r———~Min. 20# railroad rail or equal,

b .0

é & /4 C:)() ., A 15' ¢ to ¢, Type 1 = 10' long;
/i T 2 =1 -
/ ’,4.4‘7 Y ~ \ \
s o E 00 \\
Ay \\\
’%J AP
,// Type 1 =1'-6"
Type 2 —_ 2!_01!

Type 1 =

TYPE :

Ziq | :
50# Railroad rail,

15' long;

or equal, 7'-6" ¢ to ¢,
Type 2 = 17' long.

TYPE 1 & 2 BANK PROTECTION

perspective., ‘:—Top of bank protection

: GENERAL NOTES

. — See

£ Table Rock for backfill shall be sound

and durable and shall not pass a 6"
square opening,
Embankment slope
Rock backfill
N —
Single wrapped with 2 - strands
#9 wire 1'-0" ¢ to c max.
ARIZONA HIGHWAY DEPARTMENT Rev
CONSTRUCTION SECTION 3/71
i : - Top of bank protection
Type | *Embankment slope rate "ht
: . - above stream bed ! 7
ey T e i [V T )7 to 4 JANK PROTECTION
o 1 2:1 or 1 1/2:1 0' to 3' 4" to 7' TYD >
o / . . L F 1 s . 5
o /,ﬁp—¢M1n. 20# railroad rail or equal 2 2:1 or 1 1/2:] Q' to 6! 6' to 12' - ’ s Ek
ol 7/ 10" long, 7'-0" ¢ to ¢ *When other embankment slope rates are encountered,
>/// ’ warp to 2:1 or 1 1/2:1; that is, warp 1:1 slope to Drawn HoAsKe Drawing No,
~ TYPE 3 BANK PROTECTION 1 1/2:1. Traced R.A.F.
Checked C __1 7 Ol
Approved Asst. W .
ons t




6 X 6-10/10 Galv. wire fabric

Loop Cables around rail- placed as shown to enclose

. Type 4 = 4'
road rails as shown, ,all but the top surface of .~ Type 5 = 5'
the rock backfill and attached o N ~
:?izagagigieaigrzzig to the rails by a sinilzgwrap- L
il." ' ing with 3 strands o wire,
. IR 3/8" Dia. Cable
Wire fabric i~ e 4 Rail heads = //i
end piece T face out b -
_—\\\\ 7 N, ———— Rock backfill
Type 4 = &' [™
Tvoe &4 = &' 6 X 19 Galv, Plow Steel, Type 5 = 7'
TYPE . ; M , breformed, fibercore cable
ype 2 3/8" at top; 3/4" at bottom. é;;;;}ow stream bed
' ¢/
£, A X . \
/_| ‘5 :‘\ Rock backfill Type 4 = 2' |
/ -y ' .~ T Type 5= 3! T " .
i ’ T ~3/4 Dlao cable placed
diigfgr's 5td. Cable ‘ | | under basket,
Clamp galvanized ] |
PLAN ~——— 50# Railroad rail, &' c to ec— _8\; l _J
Type & = 15' long g \ 'rf‘ -
Type § = 18' long = | ||
§ |
TYPES 4 & 5 BANK PROTECTION | B
S .
2" X 4" A galv. woven wire fabric; horizontal wires shall Ly
be 2 strands, twisted, min. 12 1/2 gas; diagonal wires SECTION A-A
min, 14 ga. Attach to rails as shown by single wrapping

with 2 strands of #9 wire.

8'-4" e 8'-4" o
, T
Intermediate Panel # End Panel

Dvke or Emb,

" TR EEST TRV P
. -
‘ 2'-0 =

| ‘ Al
W —— Min. 15# Rails or ﬁr 2 Strands #9 wire,
‘equal 10" long. — - —* twisted taut.

L

TYPE 6 BANK PROTECTION

GENERAL NOTES
Rock for backfill shall be sound
and durable and shall not pass a 6"
square opening.

ARIZONA HIGHWAY DEPARTMENT
CONSTRUCTION SECTION

BANK FROTECTION
~ATL AND #TRE
TYFES 4, O, % O

Drawn HoeAsKea Drawing No.
Traced 5.L.T.

Checked : C“17.02
Approved As:', .
State Eng Cmmt%%

e

Rev
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—= r‘{i T — T ‘f r—- I_Zi —

[41]
@ . .
ol Exist. ground line ] ‘ l ! ]
H or stream bed L 2 — — é
o ¢ Med. swale—sf
"~ A or ditch A

PLAN

Med. cross slope

{‘fs called for on plans—*—;

1

TYPE 1 RIPRAP - PLAIN ROCK

TYPE 2 RIPRAP - GROUTED ROCK 1'-2"§

ELEVATION A-A

TYPE 4 RIPRAP - SACKED CONCRETE EROSION CHECK

GENERAL NOTES
Grout for riprap may be
pneumatically placed mortar.

per Plans

PLAN

Exist. ground line
or stream bed

ARIZONA HIGHWAY DEPARTMENT Rev
PLANS DIVISION

RIPRAP

ol ELEVATION
[ s
- | H
(o}
TYPE 3 RIPRAP - SACKED CONCRETE Drawn D.G. 5-68 Drawing No.
Traced D.G. 5-68
Checked J.P.O. 9P 5-¢8
Approved c— |7.03

Engr, Plans e s .




HALF PLAN

BRICK

CONCRETE

SECTION A-A

New or exist.
pvmt. structure

#6 X 10'-0" bars.
Circular bend.

plaster
+ 8“7E 4"0 6" +
A & A
I SECTION
BRICK CONCRETE
MANHOLE NO, 1 MANHQLE NO. 2
1'-0", 4'-0" ol'-0",
ir'__?iz'o 2:12 Batt jl 5 i
|F— -0'"—2: atter
e Srioben— #6 bar

] :;:-":&"-‘?;‘—Optiona 1

6II_’0'|

~—— #6 bar

SECTION
STANDARD BASE STRUCTURE
FOR PIPES 6" TO 36" 1.D,

HALF PLAN
PIPES 36" I, D. & SMALLER

6'_0"

P\{

J\J

I.D. + 3'=-6"

HALF PLAN
PIPES OVER 36" 1. D,

47"

1 i
{ !
i || §—#6 vars
) | Tt
=) | LT l i
3 1
o
T il
I H
= “
(o] II
a \ I
” | I
il I
= a
(] |

E—'#G bars

Manhole frame and cover, Std. C-18.02, is shown.

GENERAL NOTES
All concrete shall be Class A.
Every fifth course of bricks shall be laid as stretchers.

types may be substituted if noted on Plans.
For manhole cut replacement in bituminous or concrete
pavement, see Std. C-7.03.

#6 X 10"-0" bars.

Circular bend.

constr. joint-

Z#6 bars —

P

SECTION
>TANDARD BASE STRUCTURE
ZOR PIPES OVER 36" 1. D.

Other

™
o 9
s
i} -
o
o
o .
&
W
3
—
H -
wl™ >
I [
-: ‘_‘ -
=l o,
=l e
3 4
g d
o ol :
o _'
9 o]
b 3 =4" min.
g 4 e
[ el 34 J\\‘
o
a . =] N
™ L

I

HALF SECTION
MANHOLE NO. 3
PRECAST REINFORCED CONCRETE

ARIZONA HIGHWAY DEPARTMENT
PIANS DIVISICN

=

- "‘-‘-:bl ;,

7 ]
B R

oty Sy X ey e W A e
ot

P
rd

PART SECTION B-B

‘6“

MANHOLE DETATLS

Engr. Plans

Drawn R.E.W. - 3-58
Traced S.L.T. - 5-67
Checked J.P.O., 90 5-¢8
Approved

MM 5-¢8

Drawing No.

C-18.01

Rev




HALF PLAN
BOTTOM OF FRAME

HALF PLAN

TOP OF FRAME

‘\<
g
2'-4 1/4"
2'-2 1/4"
i 2'-1 7/8" .
ot 2'-0 3/8"
- ] 1]
"’ 2'-0 o
—
{ .1
] 1
. ™ )
0| N - [
~ Vs = =
— % [l o
f I S s\
1 ¢ - /
C 4 /
f-3/4" 3/4" - =
1'-10 1/4"
3 5/8"-wf 17-11 3/4%
21_7"

~—3 5/8"

SECTION C-C OF FRAME

1 5/8”"‘

HALF PLAN
TOP OF COVER

r.-uu
-l [-r'l 1/4"

SECTION B-B OF COVER

TYPE A COVER
Approx, weight 190 lbs,

GENERAL NOTES

Type C cover shall be the same as
Type A except that the cover shall be
vented with at least six one inch holes,
equally spaced in a circle 8 1/2" from
the center of the cover.

Type A cover shall be used unless
otherwise specified.

The bearing faces shall be machined
so that the cover will have a uniform

HALF PLAN
TOP OF COVER

HALF PLAN HALF PLég -
BOTTOM OF COVER BOTT?MZOES" VER
| - -]
9 2'-2 1/8" \ 1'-9 1/2" N G
o - -~ =1 1/4" Typ. ]
™ Bead 1/8" 1 1/2% , . ., 4" gu 11/2"- - 1 5/8" Typ L -
bt nien - 2 5/16" -l /2"y, 25/16" § ¢
3/16" 1
) v Batter 77N _1_—_/__ _ .r__/_ T
f ] L | _I 1" ] ’—-—1"' IR
b @ UZ"J 36" 1/2"‘_'1_17' 1 3/4" '._i'—ln Ris 1 1 3/4" - ©
— ~ 3/4"
& o 8 7/16" 7" 8 7/16" / ~ 1 7/8" 1yp. -
~ 1'-11 7/8" 1'-11 7/8" a

SECTICN A-A OF COVER

TYPE B COVER

Approx. weight 280 lbs.

ARIZONA HIGHWAY DEPARTMENT

PLANS DIVISION

MANHOLE-CAST IRON

FRAME

& COVER DETAILS

: : v ; Drawn 0.K. 10-35 Drawing N
b t . g No.
Approx. weight 260 lbs. earing in any position in the frame Traced R AT, 6.6
Checked J.P.0. W 568 -
Approved c l8‘02
Engr. Plans | Wloidiedrs5-¢4

Rev




Depth
Gauge

Joint Detail "G" Std. C-7.02
}
&

Roadway.| Width

8" Class D concrete
| Finished ¢ Grade

Slope 0.015' /ft.

A

(%)
\y

()

- ZZ-#4 bars top

and bottom

RN S

Y.

CONCRETE SURFACE FORD
CONCRETE WALLS

|

See Plans for
base material

1'-0"

g

2-#4 bars top
and bottom

* Min, distance

below stream bed

min, ;

Depth ¢
Gauge Roadway Width
1 =
z N s8]
01 Flow Finished § Grade Slope 0.015'/ft.
— = i ¥ -
| 0 21 3¢
d Y 23
—Fine aggregate. See Plans for bituminous -9l —1 E
surface and base material I A S
! 11_0" I L

_?][__2_#4 bars top

and bottom

BITUMINOUS SURFACE FORD
CONCRETE WALLS

2-#4 bars top
and bottom

Vertical alignment to be as
near average transverse grade
of stream bed as possible,

Depth Gauge (2)
32
-\\\\ﬁ s,

Upstream Wallel

Wall may be

built E
to this line

GENERAL NOTES

Ford walls to be
Class "A" Concrete.

* Min. distance
below stream bed

Wall to be built to
one foot above high
water level.

3" weep hole 20' ¢

ELEVATION LOOKING UPSTREAM

— "

3" Cap

.

+— -

©

R 2 3" T.D, nominal ¥ 3'-0" Iron pipe.
- ™1 Paint 2 field coats of white

o enamel. Paint 1'" wide markers
+——| = 1 coat of black enamel,.
o | :

c:“Finished Grade

I.—__].l_()ll

if.ﬁ‘_Down-stream

Conc. Wall

DEPTH GAUGE

ARIZONA HIGHWAY DEPARTMENT
CONSTRUCTION SECTION

FORD
CONCRETE WALLS

State Eng Const.

Drawn C.B.B. - 7-45 Drawing No.

Traced ScL-T. - 5-67

Checked J.P.O. W0 5-58 - _
Approved Asst. C |9'0|

(37, /7

Rev
2568
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Width of Seal Coat
Roadway Width

/" Depth Gauge [}
Finished ¢ G

Width of

seal coat

To be used when treated base

is called for on Plans.

TYPE 1
BITUMINOUS SURFACE FORD

Roadway Width

Optional Rock Basket

fabric.
#9 ga. galv.
each way,

downstream from cutoff

P

See Detail A.
Depth Gauge o

wall,

Slope

0.015"/f¢t.

3-2" X 12" planks

pipe.

2" std, pipe

See Detail A.-d/’

wall to be built

to one foot above
high water level.

3-2" X 12"

4" X

4" x 5'
posts 5' ¢ to ¢

planks

-'0"

TYPE 2
BITUMINOUS SURFACE FORD
TIMBER CUTOFF WALLS

Depth Gauge

1!_0"

4!! X 4!! X 5!_0"
posts 5' ¢ to ¢

3 70 Max' hd

6 X 6 - 10/10 welded wire
Tie with 2-strands
wire 2!
Tie basket to top
2" X 12" with 2-strands #9

Rock fill,-6"
min.

size

c to ¢

I of white enamel,

enamel.

3 ] _OH

Depth Gauge - 3" I.D., X 5'-0"
Paint two field coats

Paint
wide bands one coat of black

1II

ELEVATION - TYPE 2

galv. wire at top, bottom,
and each end 5' ¢ to c. ._7
2" std, pipes, 7'-0"
spaced 8' ¢ to ¢
L
3-409 common
nails per board DETAIL A
GENERAL NOTES
All timber shall be rough, pressure
treated and unpainted.
Rock basket, full length of structure
shall be included only when called for on
Flans.
See Plans for bituminous surface and
base material details.
Galvanize pipes in accordance with
ASTM Al23.
Optional Rock Basket full
length of structure. See ARIZONA HIGHWAY DEPARTMENT Rev
Detail A. 1>F &8

N 2" std. pipe.
See Detail A.

PLANS DIVISION

FORDS

Drawn C.B.B. 7-45 Drawing No.
Traced S,L.T. 5-67
Checked J.P.O. 568

i C-19.02
Approved ,
Engr. Plans F-¢g8




5 1/2" series

D letters \‘ A -hl
i

A

#10 round head
galv. wood screws,
1 %" long.

10 round head
gal. wood screws
1 1/u” long

nuts and cut
washers

10'-0"
t
}
81—.’

+1-3'-0" splice

i
AN
. s Isj
<+ Ll I

A

b7

B adl
5] 12—'2:

RAILROAD CROSSING SIGN

Concrete may be job mix concrete of
not less than 5 sacks per cu. yd.

5/8" X 9" bolt

/8"

LA Sy

5/8"X10" bolts,
Cut washers

SECTION A-A

5-5/8"X9" bolts.,
Cut Washers.

31_0!-

SECTION B-B

e

—d””rL1—

' . -
Fin. shoulder 15" min. Ex
line or front 17T E g
face of curb T % oy
411 ~ ]
jmy 300' min.
% B 600" max.

LOCATION PLAN

.063", 6061T6
aluminum or 5/8",

medium density, <
grade B=B plywood
=
8" series -'
E letters -
[ =
Steel post —~'E ﬁ'g
Std. C'9.04 E: ,E:
modi fied. 29 |55
™ ~

RAILROAD ADVANCE
WARNING SIGN

GENERAL NOTES

All wood shall be redwood or cedar, S4S
and untreated,

Crossing and advance warning signs shall
be placed at each approach with steel or
aluminum message panels placed only on the
side facing traffic,

"Number of tracks' panels shall be
deleted for single track crossing,

All crossing sign message panel background
shall be silver-white, flat top reflective
sheeting with black, opague letters,

Advance warning sign traffic face back-
ground shall be highway yellow, flat top
reflective sheeting with black, opague letters,
border and symbol,

All wood and metal surfaces not covered by
reflective sheeting shall be primed and finished
with two coats of No. 11 white enamel,

Reflective sheeting shall be applied in
accordance with the manufacturers specifications.

All lettering shall be in accordance with
A.H,D. Traffic Control Manual

Number Panel: 9" X 8 1/2" X 16 ga, steel
or 063 aluminum panel mounted on 9" X 8 1/2"
X 15/8" redwocd or cedar, 5 1/2" series D
letters,

Track Panel: 2'-3" X 8" X 16 ga, steel
or 003 aluminum panel mounted on 2'-3" X
1 5/8" redwood or cedar. 4" series D letters,

ARIZONA HIGHWAY DEPARTMENT Rev
CONSTRUCTION SECTION 5/72

RATLROAD
CROSSING SIGNS

JAW

Drawn
Traced

Checked R.W
Approved Asst.

/
State Eng Const./W

Drawing No.

C-20.0]




Varies

Max.

2!_0"

6”
min.l

LOCATION DETAIL

Std. Marker. Transit

point shall be punched

by Engineer.

Std. Marker
See Btd. C-21.02

ELEVATION
SURVEY MONUMENT

May be poured
to neat lines
below grade.

RIGHT OF WAY MARKER

Zs.

|
£ 4 X 4 X 5/16 4"
S Y nr Square holes
7

iy Series E

']\ 2" Letters®
= 'l oo ol 2 TOP VIEW
g Xl > 0~ OF 11D
m,ﬂ () + pud T
e 0| S ! 4

= Nl mIQ' - sﬂ-; Q«

SEERALIRE:

] . . -

- -0 ; . sa é'i f_. SECTION A-A
“~.-..'~-m Q — sl n
RE IS I o 9 7/8
NI ¥ Ui
o o o]

St f%ﬂw?«z¥vwﬁf' o
~ 3 I | I ;I §
X I I
A
| | -+ @
L
| -
I |
o
: l
|
L1 Y
ELEVATION BOTTOM VIEW
REFERENCE MARKER OF COVER

Min. weight of
cover - 31 lbs.

GENERAL NOTES

A Survey Monument, Frame and Cover, complete and in place,
shall be considered as a unit. In bituminous pavement, frame
and cover shall be set after A, C. is placed.

A Right of Way Marker, consisting of Survey Monument and
Reference Marker, complete and in place, shall be considered as
a unit. Right of Way Markers shall be placed as shown on Plans
or as directed by the Engineer.

All concrete shall be Class A.

%See A.H.D, Traffic Control Manual

Std. Marker

See Std. C-21.02

Symm.

3/4" opening

6“

Concrete base—

¢
for Pry bar
t TOP VIEW
OF FRAME
1
Min. weight of
frame - 781bs. 1'-4 1/2"
1'-1 1/2"
11 1/2"
10"'
"
, 3 ;/ Cast Iron
8" /,—-—Frame
4" 2'-0" min
N, | | | / _—
A ' )
X | T E [ g
v o
=
-, J
0
LNew or
existing
_ pavement
) structure
“N
o~

Original Stone, when
found shall be encased

in concrete,

SECTION
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