The information presented in this Standard Drawing has been prepared in accordance with recognized
engineering principles and is for general use. [t should not be used for specific application without

competent professional examination and verification of its suitability and applicability by a licensed

professional engineer. Contents within the inner border line shall not be altered.
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Camber
I ine

GENERAL NOTES:

1-0_ Max Length - L Construction Specification - Arizona Department of
. . > Vertical A Transportation Standard Specifications for Road
Sign Panel Location ¢ Post and - I ine and Bridge Construction, latest Edition.
ost an .
Exit Panel ’//’_Drilled gé?:ge Design Specifications - AASHTO Standard
¥ required Shaft o . \¥ ! Specification for Structural Supports for
see Note 4 c s Horizontal Highway Signs, Luminaires, and Traffic
S © < l'ine Signals, 6th Edition (2013), including the 2015,
! . . o) - 2019, and 2020 interim Revisions.
| | —— Field Splice 8
L T T See Nofe 9 [T CAMBER D IAGRAM All tubular structural cantilever pipe shall be
N " " " " ¢ Mast Arm welded or seamless steel pipe and shall conform
S T T TR | / to ASTM Specification (Fy = 35,000 psi):
—-——-T_-l-l-——l-l——-l-l-——l-l
N e A-53 Grade B, Type E or S
) T A252 Grade 2, Type E or S
ik , Eib _ A106 8rade E. ¥ype E onlg
Panel - ow = . AP 5L rade B, ype or
Depsh ' D" !3(3«-2»! Tl rype | whost, [ cameeR /V\A CAMBER NOTES AP1 5(X Grade X42, Type E or S
Optional o ! W yn | v ; P
\ SﬁoI Splice £ 8 (Pt X Y 1. The camber shown is required All other Structural Steel shall conform to ASTM

C \ PLap S fo be bullf Tnfo mast arm. Specification A36 unless noted otherwise

< | See Note 5 ©| 0-5 %"| 1%"| 0°20' 00" Members shall be erected so P :
| © — P P Y \ that camber is provided above . .

© in . | £ 1IC |5.1-10] 1 2" | 0°24"' 30 the horizontal line thru the éélA?SéTS shal | conform to ASTM Specification F3125

© | £ §| 2 10.1-15] 1/s*| 2¥a"| 0°29" 00"| field splice. .

— = = 1S [0) .
TS 05 [ Ja'[ 1201800 2. The calculstes camber proviges 4! DOITS, nuts end washors shall be gslvanized
| ~ |+ T ol £ 2C |5.1-10 1" 13/ " p°22' 0O for deflections due to dead w ad :

= 5 . 4 p A153. All other steel shall be galvanized
_,/ﬁ:H o € l0ads of fubular canfilever after fabrication in accordance with ASTM Al123
///—-Pavemenf See Note 6 T © @ - 10. 1-15| 1)/g"| 2/ "| 0°26' 00" structure and dead |oads due ’
¢ "
| el o g 0-5 %" 1Vg" 0°13" 30" Egrs'gn panels and deaChmfnTS' Welding of structural tubing shall conform to the
. post heights between 0'-0 . p . .
High X 3¢ [5.1-10] %' | 1% 0° 16 30" and 15-0 values of "A", "X, requirements of the American Welding Society,
Point  For reference only. See \\+ Top of Base R O I B and "Y' shall be interpolated. Structural Welding Code, DIl.1, latest Edition.

project plans if required Surrounding 10.1-15] %" | 1% "] 0°20' 00 . .
| " - - - - Th . flan f mast m All welding shall be continuous unless noted
! Terrain 0-5 [ 1% 3" |o0°25 00" 3-The pipe flange of mast arm otherwise. All butt welds shall be full pene-

I ) ----= — shal | be perpendicular fo 11s tration usin requalified weldin rocedures
For Foundation Details, see SD 9.10 (2 of 5) / 4C [5.1-10| 1% "| 3/ "| 0°30' 00" longitudinal axis. The pipe g.preg 1ng proc
: : : and shall be tested by ultrasonic testing. All
For Foundation with barrier see SD 9.10 (5 of 5) 10. 1-15| 2/5*| 45 *| 0°35' 30" flange of elbow shall be butt I d hal | b Zound flush., full Tdth
I ——Provide Electrical : 8 8 tilted from the vertical Iine u welds sha € grou ush,  Tu w .
Grounding (Typ) ?ngZe angle given in the Grinding striations shall be parallel to the
: length of member.
TUBULAR CANTILEVER SIGN STRUCTURE ELEVATION The Column to base plate weld (WELD DETAIL A)
and pipe flange to elbow and mast arm welds
(WELD DETAIL C) shall be tested by ultrasonic
testing. Any detected shallow toe cracks shall
TUBULAR CANTILEVER DATA FOR SIGN PANEL SUPPORT be repgiredyin the shop.
PAYMENT 1T
TUBULAR CANTILEVER PIPE WALL THICKNESS ( INCHES)| SIGN PANEL MENT ITEMS Al Concrete shall be Class 'S' (f'c = 3500 psi).
Frame Max Max Nominal Mast Max Max | CANTILEVER SIGN STRUCTURE FOUNDAT ION . .
Type |Length| Helght Pipe Post Elbow Arm Area | Depth Reinforcing steel shall conform to ASTM
" H Dia Sq.Ft.] 'D' Item Number | Measurement | [tem Number | Measurement Spec[ficafion Acl5. All reinforcing shall be
ic | 330 | 28-0 l6’ .219 1.219 | 0.500 %2 | 12 6060131 Ea 6060254 Ea furnished as Grade 60.
2C 33-0 28'-0 18" 1. 156 1. 156 0. 625 151 12 6060132 Ea 6060255 Ea All hooks and bends shall meet the requirements
- of AASHTO 8th Edition (2017) Article 5.10.2.
3C 33-0 28'-0 20" 1.280 1.280 0. 625 245 12 6060133 Ea 6060256 Ea All bend dimensions for reinforcing steel shall
o~ _ " : be out-to-out of bars. All placement dimensions
4C 43'-0 28'-0 22 1. 125 1. 125 0.875 186 10 6060134 Ea 6060257 Ea for reinforcing steel shall be to center of bars
unless noted otherwise.
OVERHEAD SIGN NOTES:
. . . Dimensions shall not be scaled from drawings.
1. Wind Loading: 90 MPH Velocity. 6. Drill and tap for 1)," chase nipples and plug with
recessed pipe plugs. Place perpendicular to
2. Maximum Height: 50-0 from average surrounding terrain sign panel axis and away from approaching traffic.
to the center of the sign panel (Regardless of post
height). The Tubular Cantilever has been designed for 7. If the tubular cantilever structure is erected as one
site conditions which are level and neither elevated unit, the pipe assembly shall be adequately
above the average surrounding terrain by more than suspended to avoid distortions. Drilled shaft location and top of drilled
the 50'-0 height shown nor supported on a bridge. . R shaft elevation shall be field verified by
8. During sign erection the post shall be raked as the Contractor prior to fabrication of post.
3. The maximum sign panel overlap onto elbow shall not necessary with the use of leveling nuts to make the
exceed 7-0 from field splice. sign panel level. See Traffic Signing Plans for
specific locations and elevations.
4. The sum of the sign panel area plus fthe exit panel area <TAONRDS ENGINEER
shall not exceed the maximum area shown in the table 9. The Field Splice surfaces shall be in full contact A. ALZUBI ARIZONA DEPARTMENT OF TRANSPORTATION
All signs shall be placed within Sign Panel Location. without gaps prior to the bolts being snug tightened . 'NFRASJEE%ER(%]{)(E{-JB/ESRJA’;}“SA?&Elellfv';,‘?NgV'3|0N
and fully tensioned. The contact surface is the ﬁgﬁm&?“wmm
5. The Optional Shop Splice may not be used when the area defined by a 1% " radius around each bol+t.
splice location is less than 5'-0 above the top of D. BENTON TUBULAR SIGN STRUCTURES DRAWING No.
base plate. Shop splice of pipe sections (other than 10. Provide electrical grounding at pole foundations per APPROVED TUBULAR CANTILEVER SD 9.10
shown) are not permitfted without prior approval. ADOT Standard Specification Section 732-3.03. STANOARDS COMMITTEE APPROVED FOR DISTRIBUTION Kﬁ GENERAL PLAN 1 of 5




The information presented in this Standard Drawing has been prepared in accordance with recognized
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¢ Elbow

¢ Posf—\
Hand hole

% " Gusset Plate.
Gusset Plate Notes

See

Top of Base

See Grout

34--

Dia

38"

Dia

** Payment for conduits and grounding
wire is included in pay items 6060254,
6060255, 6060256, and 6060257 Foundation
for Tubular Cantilever Sign Structure.

2/," % holes
equal ly spaced
for 10-2Y4" ¢
Anchor bolts

HARDWARE NOTE:

¢ Sign Structure

¢ POSI;) ¢ Pos;:D

2Y" ¢ holes
equal ly spaced
for 12-2Y," ¢
Anchor bolts

Plate Elev Note Ground Provide 2 Hardened Steel 8"¢ hole for . —
surface washers, 2 Hex nuts and electrical 8" 0 hole f
0 one Leveling nut for each conduit | To.e Ior
o | 5 bolt. At final position © eg 'T,'rca
3 Hy BnEsnsUEnEsnn of post, all top and bottom 30 condul
- T 7, nuts of anchor bolts shall 27" Dia R
be snug tightened against Bolt Circle 5/ 31" Dia .
3 MIn base plate I % " Gusset R (Typ)  Boi+ Circle | %" Gusset
— (Typ)
-0 Max P
= Pl **x 2-1/," 0 Non-Metalic 16" & 18" Post Dia 20" & 22" Post Dia
- conduit with capped
? &lE §§ﬂ§§ ends (See Project
= ) Plans and Conduit BASE PLATE DETAILS
o~ 516 Note)
; ;‘:i 12' Min 33" Dia . . 37" Dia .
£ 5 TABLE B
S = w ¢ Post . ¢ Post
8 A :::>-§%"¢ x85=4 Frame|Spiral|Length F:) € Sign Structure F:)
Anchor plate with nchor Bolts Type | Dia L
% ;j double ﬁex nuts — See Notes c A 6-0 '
Sla = 50 Yy 6.0 2% "o holes 2% "o holes
o2 ; iqua{$y2?paged ?quaiéyzﬁpaged
® (A 5/ n g : 3C " 6'-0 or -27/4" or -27/4"
-8 | /2 or % spiral. Anchor bolts Anchor bolts
18 See Table B and Notes 4C 5% " 10'-0
5 T LT 17
€ © | Jf
) . |
1= — L L —1
c & | el (%) Drilled shaft depth is based on uniform 27" Dia 31" Dia
= c ] ———— soils condition with unit weight = 110 pcf, Bolt Circle Vo R Bolt Circle
5 A e A friction angle phi = 29 degrees, modulus of
* + LT subgrade reaction K=50 psf/ft. Depth or design |
- o = —— of the drilled shaft shall be revised by the
B | T Engineer of Record for weaker soils or rock
© [ embigmenf,_anﬁ a:l revision shall be shown 16" & 18" Post Dia 20" & 22" Post Dia
L || on e project plans.
W EE—— ANCHOR PLATE DETAILS
- GUSSET PLATE NOTES: NOTES:
" §~|; Gusset plates shall be placed perpendicular to base Al'l anchor bolts shall conform to ASTM F1554 Grade 55 Specifications.
** gee di plate and post face, and centered between anchor The upper 1'-2 and lower 6" shall be threaded. The upper 1'-8 shall
48" Dia | Nojaso ' M9 bolt holes. be galvanized in accordance with the requirements of ASTM A153.
1
Gusset Plate Details are shown on SD 9.10 (3 of 5). Provide bolt template during installation of anchor bol ts. The bolt
ELEVATION template shall be fabricated of Y;" thick (Min) steel plate, similar
) - CONDUIT NOTE: to anchor plate details, and both the bolt template and the anchor
. TABLE A plate shall be drilled to match the base plate.
48" Dia |f the project plans do not callout for the installation
Max Slope | 'X' of a condult, 2-1Y," diameter non-metalic conduits shall Drilled shaft concrete shall be class 'S ' and shall be placed within
; be stubbed out 30" below grade. The stubbed conduits shall undisturbed material or compacted embankment. Top of drilled
18-#9 8: 1 0 be perpendicular to traffic direction to the non-traffic shaft shall be formed to 1-0 below ground surface.
equal Iy 6: 1 1 side, be a minimum of 12" from edge of foundation cap, and
spaced the conduit ends shall be capped. Compacted finished grade backfill or embankment shall be in place
4z 1 2' prior to erecting the post.
2: 1 4 GROUND ING NOTES: Yo" or % "o Spiral shall be cold drawn steel wire copforming to
1521 5' A 25 feet long_ coil of No. 4 AWG bare copper grounding AASHTO M336, except Min Tensile Strength is 60,000 psi. Lap Nz
Voo or %o : wire shall be installed before concrete is poured and turns at top and bottom of spiral.
Spiral. See 1: 1 8 ﬁhaélhb? connected to the post grounding screw in the
Table B and . ana hote. STINDARDS ENGIEER ARIZONA DEPARTMENT OF TRANSPORTATION
able an Dril |?d Shaft Depth shall The grounding wire shall be installed on the outside A. ALZUBI INFRASTRUCTURE DELIVERY AND OPERATIONS DIVISION
Notes g?oggj U‘Z»:jgd ;?regggupgl of the conduit. RECOMMENDED FOR APPROVAL BRIDGE GROUP STANDARD DRAWING
- . \% u GROUP MANAGER
SECTION A-A in TABLE A fo the minimum GROUT NOTE: D. BENTON DRANING NO.
Drilled Shaft Depth to . . . WPPROVED TUBULAR SIGN STRUCTURES
DRILLED SHAFT DETAILS obtain the total length Space to be filled with non-shrink grout after tubular o TUBULAR CANTILEVER SD 9.10
of shaft structure is permanently erected. STANDAROS COMITTEE APPROVED FOR DISTRBUTION — 2= FOUNDATION DETAILS (2 of B
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Field Splice
Frame | Pipe i e No. of | B.C.
Type Dia | Dia|Thickness| Bolts Dia
1C 16" | 22" 1y 22 19/,
2C 18" | 24" 13% " 26 | 210
3C 20" | 26" 13% " 29 230"
4C 22" | 28" 1/ 31 250, "
NOTE:

See HAND HOLE &

COVER DETAILS

Elbow

Pipe Post Length N“

2'-10

1'-0

N

Optional Shop
Splice See
WELD DETAIL B

Hand hole
(Facing away
from traffic)
See HAND HOLE &
COVER DETAILS

5% " Gusset R
See GUSSET
PLATE DETAIL
(other gusset
R's not shown
for clarity)

¢ Post

See WELD
DETAIL A

Top of
gBase e

/
I
t

/

\

For Base
see SD 9.

R Details
1

0 (2 of 5)

POST BASE ELEVATION

4" End Bar

Pipe Flange

See WELD
DETAIL C

|
I

, B Thickness
‘ ¢ Mast Arm

¥, "o ATSM F3125 GR A325 bolts equally
spaced. Bolt hole Dia = B ".Tighten
bolts to a tension of 28K. All F3125
GR A325 bolts shall be installed in
accordance with ADOT Standard
Specification 604-2.03(c). See Field

Splice Table for other details

WT4 Mounting
Bracket

¢
1"x Y4"Backing ring (;\~_*J

A 6“
['Min

FIELD SPLICE

_—Elbow wall
gsff——-lﬁ"x Vo

Backing ring

|_—— Post wall
Z\

Tack weld

WELD DETAIL B

(f———-Posf wal |
l/] \:x \Vg " Max, short leg

L

PN AN

[ |

(: \—Base R
1"x Y4" Backing ring

WELD DETAIL A

* Preheat per AWS requirements.

| /l
. 14
Inside |
pipe Dia Typ o
minus 2" ¥e AL’ T "
4
Z
X —Mast End
S N\ / Arm Bar
T T | Wal I~
Elbow —
Wall——'// = --3
J \ ;yz " Max
1" x Vs y shor+
Backi%g ring TP, - leg ( Typ)
45° Yo" x1" v Bar
Hand hole Bolt pattern shall Splice o
symm. about vert. axis Plates A. Cover R
Dia = Pipe 0.D.+),"
SECTION B-B WELD DETAIL C MAST ARM END DETAIL
__||_£
oy
Stop FiIIeT: 3w Y0 flat
5 Weld Y, " from ////’__ba? 4?ame °
BR B ends (Typ) ) S
o %' Dia oo
3 N.C. Tapped ﬁ-_._—f
N hole for
attachment % *
- of grounding S 10 ga. cover ¢
l_ = conductor %: with 6 screws
- l l N V E1 , 3w
_=_‘ lyz " o - /4
——aJ ~—For location of T ] Orill d t
8" Gusset Plates, __fT__ ri an ap
see SD 9.10 (2 of 5) H for Y4"x 20 RH

GUSSET PLATE DETAIL =

H—-—-

HOH—

L
o
e

a%"

Gusset
Plate x

Post
Wall

X

3/8“
(Typ)

HAND HOLE & COVER DETAILS

Brass Machine
--H Screws ¥, " long

s )
! | | J)—3"x %" Flat
U= + ~ bar frame.
Provide
10 ga. cover

ARIZONA DEPARTMENT OF TRANSPORTATION
INFRASTRUCTURE DELIVERY AND OPERATIONS DIVISION
BRIDGE GROUP STANDARD DRAWING

TUBULAR SIGN STRUCTURES
TUBULAR CANTILEVER

Base R
To Base Plate To Post Wall

STANDARDS ENGINEER

GUSSET PLATE WELDS A. ALZUBI

** Stop Fillet Weld J;" from R ends it IRAOAL
D. BENTON

APPROVED
STANDARDS COMMITTEE APPROVED FOR DISTRIBUTION DATE

g POST AND MAST ARM DETAILS

DRAWING NO.

SD 9.10
(3 of 5
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6'-0 Max

¢ Mast

Min

Bracket Spacing

Provide coupling
thru drilled hole

when required for

and Hex Nut

€ %"x 1/"Slotted

Holes for ¥ "o ASTM
F3125 GR A325 Bolft,
2 washers,

overhead

WT4x20

%"

¢ % "o Hole for
¥ "o ASTM F3125
GR A325 Bolft,
washer, cut
washer, and hex

R

I W 1L ||

WT4x9

and Hex

8/s"

nut

PLAN

!

SIGN MOUNT ING BRACKET

Top of Sign and
WT4x9 to be flush

Sign Depth/2

Sign Depth

sign Depth/2

31-

For OVERHEAD L IGHT

I ighting

(See Detail

¥ " x1" v Bar

Nut

D)

¢ % "o Hole for
Yo" o Rod, Cut Washer,

SUPPORT MOUNTING DETAIL,

See SD 9.10 (5 of

diameter.

as shown. Total

See Detall

5)

Ys"R Cut to fit pipe
Clip corners

of 4 R's
per bracket assembly

E

Typ

WT4x9

WT4x20

Sign Panel
WT4x9

%" B set vertical
and cut to fit shape
of pipe elbow

[2]

)

‘© ¢ Mast Arm
Je

1i\—Q Pipe elbow

ELEVATION

SIGN MOUNTING BRACKET AT ELBOW

location.

Yo" R

Outside
Pipe Wall

* *

Y%"max. Clip at
Va"R to clear weld

¥y"x1"® Bar continuous between

ices and mast arm ends

weld for 3 inches at shop
See SD 9.10 (3 of 5)

— 15

Coupling
Length

‘ﬂ?;;///'

DETAIL D

Cut standard 1)," coupling,
weld in place as shown.
When not in use, plug

with recessed pipe plug

STANDARDS ENGINEER

Distance
P]pe iy Cy o

e Dia field spl
16" 6" 1'-8

B " " ** Discontinue

R V" x5" x6" 18 ! 110 splice
20" 8" 2'-0
17" 4l 22" 9 | 2-2
ELEVATION C-C DETAIL E

A. ALZUBI
RECOMMENDED FOR APPROVAL

GROUP MANAGER

D. BENTON
APPROVED

ARIZONA DEPARTMENT OF TRANSPORTATION
INFRASTRUCTURE DELIVERY AND OPERATIONS DIVISION
BRIDGE GROUP STANDARD DRAWING

STANDARDS COMMITTEE APPROVED FOR DISTRIBUTION

04/19
DATE

TUBULAR SIGN STRUCTURES ORAWING NO.
TUBULAR CANTILEVER SD 9.10
SIGN SUPPORT DETAILS (4 of 5)




The information presented in this Standard Drawing has been prepared in accordance with recognized
engineering principles and is for general use. [t should not be used for specific application without

competent professional examination and verification of its suitability and applicability by a licensed

professional engineer. Contents within the inner border line shall not be altered.

Note to Designer:

Sign
Lighting
Fixture

1/a" o Std. Pipe

2"® to | V4" ® Reducer

Exit Panel
(If required

Top of Sign Panel

2"® to 1" ® Reducer
(Std. threads on 1"

6--

1-6 For Panel
(Panel

Depth < 10
Depth > 10
includes

3'-0 Exit Panel)

side)

2"¢ Std. Pipe

Exit Panel
or Sign Panel

12-%5 BGFSJZ
in pedestal
(3/corner)

SIDE VIEW

OVERHEAD L IGHT SUPPORT MOUNTING DETAIL
4'-0

Base B Base R

Elev 3" non-shrink

grout

‘EQE_) E — T H— 4_8

ol+ & I 0 5'0

ol n I | 1 =

0 ||I ' I|| (DQ'

=] A g ' | i T+

(_éﬂ- :I_f"o ||I I I|| 708

=5 = e 3|

—_ | ™M

5|5 I i s|e

8 g || ¢

g H— I T gavemenf

y | tructural
' Sect
7/(- _| ______ ecTion

I
|

%4 Ties e —

12" o.cC.
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18-*9
cont
(Typ)

\ T

Joint

SECTION H-H

10 (2 of 5)

Construction

Drilled Shaft Depth

See SD 9.

for Drilled Shaft

details

/" Plate

2" ¢ Std. Pipe

2/, "¢ Std.
Pipe Sleeve

¢ %" ® holes in 2"® Std.
Pipe and 27%"¢ Std. Pipe
Sleeve for

Bolt and Welded Nut

Elect.Wire
Conduit

4'-0 x 4'-0 Formed Pedestal

integral on Drilled Shaft

8 "
6-

2n® X 3y4“

(See Note)

| —Sign ﬁ"w X lyé"
J/ ((/// Panel Countersunk Bolft,
2" with Washer and Hex Nut
Exit Panel
- 1'-8 without
~ Exit Panel 1%
e e e e e (Use lower ] .——WT4x9 e
2 holes) |
|
|
| Ye" © Holes
|
() /\ =g
I II M o R = 7 £ Vow o3, f
| | Ale | = L— R Vo x2¥a " x11
| 1
I 1" e
| 1 o=,
| 1 FES
| 1 . ;
L 8 N 4
(V2]
- Elect.Wire in
M PVC Conduit
T ll\\‘\m_-_- Q__._ See Note
L ;///7 Ye" © Hole
77
—¢ ), "o Countersunk 2" 9 Std. Pipe
Bolts, Cut Washers I‘\\\\\~——Weld nut
2 L7 and Hex Nuts 2¥, "0 x 8" Std. g%% to sleeve
i Pipe Sleeve ==
7 I
yz [0) X 3y4 "
(Full thread bolt) I
L7
L
Note: SECTION F-F

ELEVATION G-G

Electrical wire shall be placed

in PVC conduit and secured away

from bolt tip (See traffic plans
for more details)

Symmetric
L///////—_-abouf ¢
¢ Sign

.2-0 Barrier Transition Typ Median Barrier

Structure I . .
_\\\\\\\4 See Project Plans See Project Plans

12: 1 Slope (Max)

Yo" Bituminous
H‘1—J Joint Filler (Typ)
Pedestal Included .
i F +i ARIZONA DEPARTMENT OF TRANSPORTATION
Inpagurl]?gml on A. ALZUBI INFRASTRUCTURE DELIVERY AND OPERATIONS DIVISION
RECOMMENDED FOR APPROVAL BRIDGE GROUP STANDARD DRAWING
PLAN GROUP MANAGER
- D. BENTON TUBULAR SIGN STRUCTURES ggwgigl
TUBULAR POST ON BARRIER PEDESTAL o TUBULAR CANTILEVER 2 o7
STANDARDS COMMITTEE APPROVED FOR DISTRIBUTION —=e>— LIGHT SUPPORT DETAILS o
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