





GENERAL NOTES: FOUNDATION NOTES:
§ l. . The foundations are designed based on the following conservative soll
criteria which cover the great majority of soil types found in Arizona:
Classification
Friction angle
Unit weight
SPT blow count
2. . Only in cases where the designer considers the soil type at the specific
site location to have lesser strength properties shall an analysis be
required. Auger boring, SPT borings or CPT soundings may be utilized as
needed to verify the assumed soil properties and, at relatively uniform
3. sites, a single boring or sounding may cover several foundations.
Furthermore, borings in the area that were performed for other
purposes may be used to confirm fthe assumed soil properties.
2 4. . Foundation concrete for drilled shafts shall be Class "S" with minimum
2 28-day compressive strength of 3500 psi, and shall be placed within
& undisturbed material or compacted embankment. The top of the drilled
it 5. shaft shall be formed to 12" below the ground surface. Compacted backfill
= shall be In place prior to erecting the pole. Foundation concrete for wood
z poles shall be Class "B" with minimum 28-day compressive strength of
8 o. 2500 psi, and shall be placed against undisturbed earth or compacted
embankment.
1. . Once the pole installation is completed, the open space between the base
plate and the foundation shall be grouted with non-shrink, high early-strength
3. grout (non-ferrous) with a minimum compressive strength of 5000 psl.
2 . A bolt template shall be provided during the installation of anchor bolts.
| The bolt template shall be fabricated of a V4" thick (minimum) steel plate,
3|3 9. similar to the anchor plate details, and shall be match drill
10.
11,
12.
2E 13.
& 14.
2 AN ATION DIVISION
3 SIGNATURE TRAFFIC SIGNALS AND LIGHTING BRAWING NO.
] STANDARD DRAWINGS
g e 7.5, 150
8 SPAN WIRE SIGNALS AND LIGHTING
s NOT TO SCALE ON FILE GENERAL NOTES WL
5:42:54 PM 1/726/2012 vi\traffic\dev\tr_dev\english_stds\signal_light\current_stds\ets15-Ba.dgn




STEEL STRAIN POLE NOTES: WOOD POLE NOTES:
5 . The minimum height to messenger attachment point from finished grade
ES l. Steel poles shall conform to ASTM A595, Grade A or B, ASTM A572 Grade 55, directly adjacent to pole, MAH shall be 26 feet.
or approved equal. Supplement SI8 of ASTM Ab regarding the maximum
tensile stfrength shall apply. . The maximum height to messenger attachment point from finished grade
. . . . directly adjacent to pole, MAH shall be 36 feet.
2. Poles cons+ruc+ec;l out of two or more sections with overlapping splices
shall not be permitted. . All poles shall be raked back from the resultant of the applied messenger
. . . wire load 6 inches. For box spans, the resultant is approximately at 45°
3. The pole diameter shall be tapered 0.0117 inch/inch. from a given messenger wire.
4. Welding of structural tubing shall conform to fthe requirements of the . The Contractor shall be responsible for providing guy anchors with
Amemcqm Welding SomeJr.y Structural Welding Code, [?l.l (latest edition). sufficient pullout capacity. Ground anchors for guys wires may be 8-way
All welding shall be continuous unless noted ofherwise. All butt welds expanding or power-driven helical screw anchors. Each anchor shall have a
shall be full penetration using pre-qualified welding procedures and shall minimum pullout capacity of 40,000 pounds in the installed condition.
be tested by ultrasonic testing. All butt welds shall be ground flush,
full width. Grinding striations shall be parallel fo the length of the . All wood poles shall have a minimum of two guys.
2 member. Transverse welds shall be allowed only at the base. Weld metal
2 shall be ETOXX. . Wood poles shall be Western Red Cedar or Douglas Fir.
5 5. All bolts (except anchor bolts) shall conform to ASTM A325, Type 1. The hole
= diameter shall be the bolt diameter plus Yg".
g 6. All anchor bolts shall conform to ASTM F1554, Grade 55. Hole diameter shall
be bolt diameter plus />". The upper 1'-2" and lower 6" shall be threaded.
The upper 1'-8" shall be galvanized.
7. Nuts shall conform to ASTM A563, Grade A heavy hex.
06 8. Washers shall conform to ASTM F436, Type |l.
ol 9. Base plates shall conform fto ASTM A36.
10. Handhole frame shall conform to ASTM A7T09 Grade 36 or ASTM A36. Handhole
cover shall conform fto ASTM AIlOll, Grade 50, 55, 60, or 65. The handhole shall
S E be positioned 180 degrees from the wire entrance pipe. The handhole
gz shall be weather resistant.
11. Aluminum caps and covers shall conform to ASTM B-26 (319-F).
12. Stainless steel screws shall conform to AISI Type 3l6.
13. All bolts, nuts, and washers shall be galvanized in accordance with the
requirements of ASTM F2329. All other steel shall be galvanized after
fabrication in accordance with the requirements of Al23.
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DESIGN NOTES:

. The maximum number and fTypes of signal heads mounted on span wire for

a given span length shall be in accordance to the "Maximum No. of Signals"
table on T.S. 15-1 Sheet | of 6 for steel pole design and T.S. 15-1, Sheet

4 of 6 for wood pole design. R- or F-face signals may be substituted for
Q-2 Face signals in this table. No other substitutions shall be made.

. The maximum number of span wire mounted signs shall be:

a. Two 48 inch x 48 inch aluminum signs and mounting hardware.
b. One 18 inch x 108 inch aluminum street name sign and mounting hardware.

. No other items shall be mounted on a span wire.

. No more than the following shall be mounted on each sfrain pole:

Two vehicular signals and mounting hardware.

Two pedestrian signals and mounting hardware.

Two pedestrian push button housing assemblies and mounting hardware.
Two aluminum signs, maximum size 24 inch x 36 inch, and mounting hardware.
One luminaire mast arm (steel poles only)

i. The luminaire fixture mounting height shall be no more than 35 feet
and no less than 30 feet above the finished roadway grade.

il. The luminaire fixture shall weigh no more than 60 pounds and have a
projected area of no more than 2.l square feeft.

iii. The luminaire mast arm shall be the type shown in T.S. 4-26, Detail A.
No other luminaire mast arms types shall be mounted on strain poles.

iv. One video detection unit with a maximum 5 foot riser may be mounted
on the luminaire arm.

00000

f. No luminaire arm shall be mounted on a wood strain pole.

. The details and other information provided in these drawings can be used

in a single span arrangement or a box span arrangement. For the box span wire
arrangements, a maximum of two spans can be mounted to any given pole, and

all design variables (pole size, wire size, base connection, etc.) shall be selected
based on the longer of the two adjacent span wire spans.

. For box span arrangements, the minimum angle subtended between messenger

wires of adjacent spans shall be 75° and the maximum shall be 105°

7. Span wire and supports selection procedure:
a. The size of messenger wire shall be selected from the "Messenger

Wire Selection" table on T.S. 15-1, Sheet | of 6 for steel strain
pole span wire supports. The messenger, guy, and tether wire
sizes for wood poles shall be selected from the "Messenger, Guy,
and Tether Wire Selection" table on T.S. 15-1, Sheet 4 of 6. The
longest span present in the traffic signal support system, as
indicated on the signalization plans, shall be used fo size all
wires and poles. The "span" shall be taken as the chord distance
in the plan view between the centerlines of poles on either side
of the roadway for a given span.

. The vertical distance for the Messenger Attachment Height "MAH"

is measured between finished grade at the centerline of a given
pole and the level of the highest messenger wire attachment at

the pole clamp. For cases where different MAH values are calculated
at different poles in the span wire support system, the largest

MAH value shall be used fto select all design variables. MAH shall

be calculated such that the minimum vertical clearance over the
roadway shown on the drawings is obtained after the installation

of all permanent features, including wires, signs, signal heads,
conductor cables, luminaire arms and luminaires, and miscellaneous
mounting hardware.

. The steel strain pole size shall be selected from the "Pole Sizing

Table" table on T.S. 15-1, Sheet | of 6, using the longest span

and the largest MAH in the span wire signal support system. The
wood pole size shall be selected from the "Wood Pole Selection”
table on T.S. 15-1 Sheet 4 of 6 using the longest span and the
largest MAH in the span wire signal support system.

. Steel strain pole foundation design variables shall be determined

using the pole size selected In "¢" above, from the "Strain Pole
Variables" table on T.S. 15-1, Sheet 2 of 6.
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Span Varies, See Span Wire Selection Table This Sheet
Video Detection

See T.S. 15-2 for Hanger

Removable . . and Balance Adjuster "
Raintight Lashing Rod 12" O.C. or Less Assembly See T.S. 4-26 for ©
Cap (Typ) Connection Details Fﬁ :
i Min 12" Drip Loop (Typ) See Note 1
18" Min Without
Luminaire I i ey e N
Max Sag 5%
See Messenger Y Ty P
Tather and ’ Messenger Wire
Weatherhead :
Attachment Detail Tether Wire :
Sheet 3 of 6 \ = B [(eTREET NAME SIG! 30" Min
- N e 105N | I G | I st e 35" Max
Luminaire
Steel Strain Pole (Typ)
. See T.S. 15-4 for (MAH)
b Sign Mounting ] < M o
o ] Details + €& roie
o C E Sizing
] |2 See T.S. 15-3 for Span L Table
" | ]~ See T.5. 8 and T.S. 9 Series |0 Wire Signal Mounting [ ]
for Pole Mounted Traffic BE Detalls
Signal Face and Mounting ola
See T.S. 8-7 for — ] E . q j
Pedestrian Signal l = Assemblies (Typ) ~ g
Details (Typ) L NOTE
I. Luminaire Shall be Mounted a
See Sheet 2 of 6 for Ql—See T.S. 11-1 for Pe.dGSTrian Min 24" and a Max 48" from (‘L “
Base Plate Details E%%ZGBUD‘:T%?BM?TU;D‘;'r‘g and of Messenger Band Clamp.
4_[' fE L 4 U A I J A /LL.WD
,:://J/J \\\\\\\::%:;/ . SPAN WIRE SELECTION TABLE MAXIMUM NO. OF SIGNALS N
4 SPAN LENGTH | WIRE SIZE SPAN LENGTH SIGNAL TYPE s
Ao (1) (inch) WIRE GRADE (FT) F/R HEAD x | Q-2 HEAD xx | |2 °
4 0-60 e High-Strength 0-60 2 1 S
See T.5. | Series IR 61-100 Y6 High-Strength 61-100 2 2 L : Foundation
for Conduit and e 101-140 % High-Strength 101-140 4 2 . S Vag'r(?s +
Pull Box Installation a .y 141-180 % High-Strength 141-180 4 I S eze ! e6e
Details (Typ) s ' Tether Y4 Utility Grade 7 Wire * As Served by a 4 Conductor IMSA Cable : -
. *x As Served by a 7 Conductor IMSA Cable .
4 / ‘
o POLE SIZING TABLE L
A SPAN LENGTH| MESSENGER WIRE ATTACHMENT HEIGHT (MAH) A ’_A;
‘ o (FT) 26 28 30 32 34 36 >y
, 4. e 0-60 PSl PSl PS2 PS2 PS2 PS2 >
61-100 PS3 PS3 PS3 PS4 PS4 PS4 DESIGN APPROVED ARIZONA DEPARTMENT OF TRANSPORTATION [FEVBION 5
101-140 PS4 PS5 PS5 PShH PS6 PS6 SIGNATURE INTETI?'RF’\/IA(?:[%AIIC_ ;RG/-'\\II\IA?_F;ORAL?)TII_()'ISHIZT):\'\GESION N
141-180 PS5 PS5H PS6 PS6 PS6 PS6 STANDARD DRAWINGS '
R Tes. 157
SPAN WIRE SIGNALS AND LIGHTING
STEEL POLE SPAN WIRE SIGNAL NOT TO SCALE (ON FILE STEEL POLE TYPICAL DETAILS SHEET NO. | OF 6
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g v Y PERMANENT STRAIN POLE VARIABLES
A A POLE BASE CONNECTION FOUNDATION
: P (B8] | (B¢] | [BDl | [BE] | [BF] [ca] |[cB] | [cc]
: Tepered Steel Fole | _—Hand Hole opg| Dia | Trk | NO gase Plste| Bolt | Bolt | Bolt |Weld|Weld|Base Plate|Projection Depth| Dia | No.
pee [ 4720 na | | gt Dig Circle| Dia |Length| (in) | (in) | Thickness | Length | (ft.) |(f1J)] of
See DETAIL A or berdils (in.) (ing | (n) | (in.) (in.) (In.) Bars
_\ ______ ) PSI | 17 |0.3125| 12 29 23 1.5 72 V| a 2.625 10 19 [3.5]14 #9
Grout -@ PS2 19 | 0.3125 12 31 25 1.5 72 Y6 Ya 2.625 10 20 3.5 |14 #9
I" x 1" Chamfer 1 ST A SR BH] B0 o tion PS3 | 21 |0.3125] 14 33 21 |15 | 72 | % | Va | 2.625 10 20 | 4 |18 *9
% A W PS4 23 | 0.3125 16 35 29 1.5 72 Y6 Ya 2.75 10 22 4 |18 *®#9
5 r ! _g '\'\ﬂm; PS5 25 | 0.3125 12 39 32 1.75 12 Y6 Va 2.875 11.5 22 4,5 |22 *#9
& — — — i NS ax, 5 3
M \\// Max Ground PS6 27 | 0.375 14 4] 34 1.75 12 /8 e 3 11.5 24 4,5 |22 *9
]\ e
| | 1 T
<\
” o =\ Approved Ground
é L = T L a Clamp/Connector Base -Plél‘fe Foundation Dia
g | Welded to Rebar Dia
s L= | Cage
5 R ==
& o = ] #4 Stranded AWG .
2 T ——— | Copper Ground Bolt Circle
a 6|_Ou | | . : : L
4" Pitch |
. = 1 ||
Spiral = . Y Pole Dia
5 ~M~ B
| = [BD] Bolt Length
HIS Depth = "
e ~M~
| SN TT——A36 %" x 3/o" x 3/
2w N Anchor Plate (Typ)
e 1 [N—Double Nuts (Typ)
= //<- Bolt Dia (Typ)
| I —~——*5 Spiral (Typ) #5 Spiral (Typ)
Bolt Hole Pole #*9 Bars E
L . qually
g (Typ) Thickness Spaood (Typ)
SECTION A-A SECTION B-B
a 1 | —*9 Bars (Typ) (PSI Shown) (PST Shown)
8" Pitch -
Spiral = =
Double Nuts, Top Nut may be 1/2 O—y—-BE Weld
4 Height Jam Nuf. (Cast Aluminum - ANCHOR BOLT NOTE:
” L L Nut Cover not Shown) Pole :
§o o l. Maximum distance between top of foundation and
;% | i | El%iee@l_f | = i /2 bottom of leveling nut = one anchor bolt diameter.
EE 7" See No-r(e | — I
§F Al J % BFJWeld DESIGN APPROVED ARIZONA DEPARTMENT OF TRANSPORTATION [&"So% 0 -
2 3" Cover (Typ) Top of INTERMODAL TRANSPORTATION DIVISION
= Foundation Leveling Nut SIGNATURE TRAFFIC SIGNALS AND LIGHTING DRAWING NO.
= FOUNDATION KPRROVED FOR S e T.S. 15-1
x (PSI Shown) DETAIL A Sl SPAN WIRE SIGNALS AND LIGHTING
s NOT TO SCALE ON FILE STEEL POLE FOUNDATION DETAILS — [Femo -~ =
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Below

(MAH)
See Sheet
l of 6

Weatherhead
24" Max
(MAH)

(Typ)

Varies

Reinforced
Weatherhead
Hand Hole

(Typ)

35°t |

=

@

SRR

N

STEEL POLE MESSENGER, TETHER AND

Compression Dead End Clamp

Messenger Wire

Weatherhead See
Details T.S 15-8

Appropriately Sized
Reinforced Welded
Tenon

S-Hook See Detail
Sheet 6 of 6

Compression Dead
End Clamp

Tether
/ Wire
s Al=——

Traffic Signal Conductor Cables

See T.S. 15-7 for Pole Band Details
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18" Min (Typ)

See Messenger Wire Connection

Detail Sheet 5 of 6

2" Weatherhead with
Insulator Located 12"
Max Below Messenger
Wire

r—F’rovide 12" Drip Loop (Typ)

Messenger Wire

Lashing Rod 12" 0.C. or Less

T
Max Sag 5.5%
*0.57% of Span

Min 12" Drip Loop

(Typ)

~——See T.S. 15-3 for Span
Wire Signal Mounting

Detals

See T.S. 15-2 for Hanger
and Balance Adjuster
Assembly

Guy Wire /
Tether Wire L
See Tether Connection . ||
Detall Sheet 5 of 6 NOTE: u
— l. Condulet or 6" x 6" Weather Tight e (,MAH)I
, See T.S. 8-0 Series c Junction Box with Weather Tight :O: Min 26
/ for Traffic Signal cle Flex Condult. (Typ) uO: Max 36
Face Assemblies S| oo
> [ [}
(Typ) =% I
Steel Pipe Strap on 2' Centers I 2ee 1.5, 81 for Pedestrian B |
o Secure Conduit (Typ) ':% >ignal Details (Typ) =
/ L Pedestrian Signal Plaque if ] See
y 2" Galv Conduit With Approved T.5. 11-2 is used (Typ) || {\ITOTDG) 1
Ground Bushing and Strapping See T.S. 1I-1 or T.S. 1I-2 for - /
to Pole Pedestrian Push Button u
45° Min Mounting Details (Typ)
50° Max
] I i | ST !
0.20 > (MAH) See T.S. | Series—/
for Conduit and
Compacted MESSENGER, GUY & TETHER WIRE SELECTION WOOD POLE SELECTION Pull Box Installation
Backfill SPAN MESSENGER WIRE GUY WIRE TETHER WIRE SPAN POLE Details
LENGTH SIZE * SIZE * SIZE ** LENGTH CLASS
(f1) (inch) (inch) (inch) (f1)
Guy Anchor 0-80 e % 0-80 H-1
81-120 % B 81-120 H-2
* Messenger and guy cables are high-strength grade T7-wire
Egﬁnggﬁjoﬁo[;sz” ** Tether wire shall be utility grade 7-wire
Sheet 5 of 6
MAXIMUM NO. OF SIGNALS
SPAN LENGTH SIGNAL TYPE
(FT) F/R HEAD Q-2 HEAD
0-80 | = T
81-120 2 # 2w
# As Served by a 4 Conductor IMSA Cable DESIGN APPROVED ARIZONA DEPARTMENT OF TRANSPORTATION [oeon -~
INTERMODAL TRANSPORTATION DIVISION
## As Served by a 7 Conductor IMSA Cable SIGNATURE R R SR OR T TION DiviS S
STANDARD DRAWINGS
DISTRIBUTION T.S. 15-1
SPAN WIRE SIGNALS AND LIGHTING
WOOD POLE SPAN WIRE SIGNAL NOT TO SCALE ON FILE WOOD POLE TYPICAL DETAILS SEETNO. o 6
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Wood Pole

S-Hook See
Detail Sheet
6 of 6

» Tether Wire

f 1 ]o T
\)\ /{_ i -
:i::jiizl; \\\——CompreSSKW1Dead End Clamp
Oval Eyebolt w/Square Nut and

Square Curved Washer
See Details Sheet 6 of 6

WOOD POLE TETHER WIRE CONNECTION DETAIL

NO

-
RMC Conduit \H / Wood Pole
IR . g LK,
KK XX
/>\\//> URIX?
PVC Conduit NN
\ XV
Ground Rod or -
Ground Plate o
at Bottom L
of Foundation -
(Not Shown) N Compacted
o Back fill
A
\ . f
N
N +
/\/ ' o D . S ‘D ln_Ou M-
KA. L in
/\\,\/r',/,.~ . 5
3-#8 x O O../\\)\ /~\// P +
Each Wa AR l_
y \/ \/ 6" 6" 3"
3'-0" Dia

Concrete Pad

WOOD POLE FOUNDATION DETAIL

Messenger
Wire

-

Single Pole Clamp

SINGLE SPAN WIRE CONNECTION DETAIL

60° Min
90°Max

-
)
14 2o
T o\
0
(Dg
0]
a// i
©]n=ax(0)
O
©
ood
Pole
O
©
QO (®

NG

o)
=
=

>

)
&

75° Min
105° Max
Messenger
S Wte
5 =
O, /
O

Two pole clamps are
required for messenger
and guy wire connection.
Each clamp shall connect
one messenger and one
guy wire, and these wires
shall be on opposite sides

of the pole.

BOX SPAN WIRE CONNECTION DETAIL

NOT TO SCALE

DESIGN APPROVED ATZ%S? gSPARTMENT OF TRANSPORTATION [TVistov— o,
NTERMODAL TRANSPORTATION DIVISION
SIGNATURE TRAFFIC SIGNALS AND LIGHTING ORAWING WO,
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e 1.5 157
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2"

L

(Length)

. e

(Thread ||/ Dia
Length) le N

\,

AL \Q 3"

Dia

1"

e

ol [

°%" Dia J

FRONT VIEW SIDE VIEW FRONT VIEW SIDE VIEW

SQUARE CURVED WASHER

NOTES:

OVAL EYEBOLT LENGTH TABLE
L TL
8" 4"
10" 6"
12" 6"
14" 6"
16" 6"
18" 6"

WOOD POLE OVAL EYEBOLT w/ SQUARE NUT AND SQUARE CURVED WASHER

(For use with Tether Wire Only)

|3/35 Dia

%' R

\7 454" —-J

STEEL AND WOOD POLE TETHER WIRE S-HOOK
3" Round Mild ASTM A36 Galvanized

2. Steel square nut shall be ASTM A563.

SQUARE NUT

l. Steel eyebolt hall meet ANSI Cl135.4, have a minimum
breaking strength of 13,500 Ibs, and be hot dip
galvanized in accordance w/ASTM Al53.

3. Steel square curved washer shall be hot dip
galvanized in accordance with ASTM Al53.
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Messenger Wire

°

©—

Conductor Cable
Entrance Head
See T.S. 15-3

m
e s

LIST OF MATERIALS

=
3

Qty Description

Il | Span Wire Hanger

l | Span Wire Hanger Clamp

%' x 1" x 2%¢" U-Bolt, 19" Thread Length

/

Messenger Wire

Conductor Cable
Entrance Head
See T.S. 15-3

AdjusTtable
Hanger Top
See T.S. 16-5

SIDE VIEW

Adjustable
Hanger Top

See T.S. 15-5 FRONT VIEW

HANGER AND BALANCE ADJUSTER ASSEMBLY

2
4 | ¥e" Hex Head Nut
4 | 3" 1D x "e" 0D x ¥5»" Thk Lock Washer

1 | Clevis Pin

2 | Yg" Dia x 2" Hump Cotter Pin

1 | Threaded Eye Bolt

I | %" Hex Head Nut

I %" ID x ¢ 0D x %" Thk Lock Washer

1 | Balance Adjuster

I | %" Dia x 1%¢" Cotter Pin

I | V5" x 2%¢" Hex Head Bolt, 134" Threaded

I [ " ID x 134" OD x Yi" Thk Flat Washer

I | 5" ID x " 0D x Yg" Thk Lock Washer

©OEEIEBEEEPEEELIEO

[ | /2" Hex Head Nut

O

1y,
Conductor Cable O
Entrance Head
See T.S. 15-3
Adjustable
Hanger Top
See T.S. 15-5 ! |
1 L
ASSEMBLED VIEW
DESIGN APPROVED ARIIZ_I(_)ENéA g[E)PAR-I'-rIQAENSTP(())Il?:TT$IAONSFI>:)(|)RI'|'SAISION REVISION 01/12
NTERMODAL TRAN ATION DIVISION
SIGNATURE TRAFFIC SIGNALS AND LIGHTING DRAWING NO.
STANDARD DRAWINGS TS 15-7
DISTRIBOTION SPAN WIRE SIGNALS AND LIGHTING >
HANGER AND BALANCE ADJUSTER
NOT TO SCALE ON FILE TYPICAL DETAILS TN oF

5:43:09 PM 172672012

vi\traffic\dev\tr_dev\english_stds\signal_light\current_stds\ets15-2.dgn




DATE

MADE BY

DESCRIPTION OF REVISIONS

NO
3

DATE

01/12

MADE BY

C. COLE

DESCRIPTION OF REVISIONS

- NEW DRAWING

1] 2012 ORIGINAL ISSUE

NO

Bottom of
Signal

Tether
Wire

TRI-STUD TYPE
Side View

(I

Optional Aluminum
Pipe Extension
and Associated
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