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4 \ locatlons shown on the Signalization Plans are within Top of T
! ,/ the R.OMW. Shaft locations may be adJusted as Finlshed Grade h' b
required and as approved by the Englneer. ELEVATION VIEW

MONOTUBE SIGNAL STRUCTURE NOTES

(Not to Scale)

% NOTEes Contractor shall verlfy these DImenslons
Prior to Fabrication of Pole.

1) Slignal Structure Materlals shall be as followss

Poles & Monotube Arm => API-5L-X42 (42 ksl yleld)

or ASTM A6/8 Grade IT
Handhole Frame -> ASTM A709 Grade 36
Handhole Cover -> ASTM AlOll, Grade 50, 55, 60, or 65 ksl
Steel Plates -> ASTM A709 Grade 50
Weld Metal => ET0XX
Bolts (except Anchor Bolts) -> ASTM A325 Type |
Anchor Bolts -> ASTM FI554 Grade 55 ksl
Nuts for Anchor Bolts -> ASTM A563 Grade A Heavy Hex
Washers for Anchor Bolts -> ASTM F436 Type |
Stalnless Steel Screws -> AIS| Type 3l6
Aluminum Nut Cover -> ASTM B26 (3/19-F)

2) Relnforcing Steel shall be ASTM A6/5, Grade 60 ksl.

3) Concrete shall be Class IN (Drllled Shaft)wlith a minimum 28-day compressive
strength of 4,000 psl for all environmental classifications.

4) Grout shall have a minimum 28-day compressive strength of 5,000 psl and shall meet
the requlrements of Sectlon 934 of the Speclfications. Grout at the base of
uprlghts shall be Installed a minlmum of 7 days prior to the Installation
of slgnals or slgn panels. The standoff dlstance (the dlstance between the bottom of
the levellng nut and the top of the foundation) shall not exceed one anchor bolt dlameter.

5) AllweldIng shall conform to Amerlcan Welding Soclety Structural WeldIng Code (Steel)
ANSI/AWS DI/ (current edItion).

6) All Steel Items shall be galvanized as followss
All Nuts, Bolts and Washers -5 ASTM A/53 Class C or D

depending on slze

All other steel Items ~> ASTM Al23

(Including Pole & Monotube Arm)
7) The Deslgn Wind Speed Is 1I0mph with a 30 percent gust factor.
8) Alternate Deslgns for thls Structure are not allowed.
9) Except for Anchor Bolts, all bolt hole dlameters shall be equal fo the bolt dlameter

plus Yig" s prior to galvanizing. Hole dlameters for Anchor Bolts shall not exceed
the bolt dlameter plus Yo",

10) Sign Panels and Signals attached fo the Monotube shall be located as shown on
the Traffic Signal Plans. Wire access holes shall not exceed |Y5" In diameter.

II) The Pole shall be Installed vertlcally. Arm Camber shall be accounted for In the
Flange Connectlons.

12) Locate handhole 180° from monotube arm.
13) All signals shall be Installed vertically.
14) Monotube Arm & Poles shall be fabricated from round pipe.

15) If damping devices are requlred by the Englneer, they shall be Installed wlthin
3'-0" £ of the thlrd polnts of the Span Length.

16) Each Standard Monotube Slgnal Structure has been deslgned for two free
swinging Internally llluminated street signs, per pole, which are acceptable by
Contractor Certificatlon provlded they meet the appllicable requlrements of
Specification Sectlon 699, weigh no more than 75 Ibs.(each) and are no
more than 12 sq.ft In area (each).

I7. Manufacturers seeklng approval of a monofube assembly for Inclusion
on the Qualilfled Products Llst must submlt @ QPL Product Evaluation Appllcation
along wlth design documentation and drawings showling the product meets all
speclfled requlrements of thls Index.

18. If a grout pad Is not Installeds baseplates shall be secured with double nuts both
above and below the baseplate. The lockIng nuts shall be half—helght nuts. The
standoff distance (the dlstance beitween the bottom of the full-helght leveling nut
and the fop of the foundatlon) shall not exceed one anchor bolt dlameter. In rural
areas, the top of the foundation should be greater than 12" above finlshed grade.
A vertleally placed wire cloth screen between the baseplate and the fop of the
foundatlon shall be wrapped horlzontally around the baseplate with a 3" min. lap.
The wlre cloth shall be galvanized steel standard grade plaln weave 2x2 mesh
0.063" dla.wire. The screen shall be attached to the baseplate wlth stalnless
steel self—tapping /4" screws with stalnless steel washers spaced at 9" centers.

Drllled Shaft ,f)/

Alumlnum Ident!filcatlon Tag Not fo Exceed 2" x 4". Secure

to Shaft by 0J25" Stalnless Steel rivets or screws. Fabricators
to provide detalls for approval. Identiflcatlon Tag Located on
Inslde of Pole visible from handhole, or on outslde of pole
Inslde terminal compartment. Tag fo be stamped wlth the
following Information &

Speclal Deslgn
Flnanclal ProJect ID
Pole Dlameter (In.)

Pole Wall Thickness (InJ
Arm Dlameter (In.)
Arm Wall Thickness (In.)
Manufacturer's Name

et P! 'PC" T 'PC'
IPCI
110" Span 135' Span

Standard Deslgn
Flnanclal ProJect ID

Span Length
Manufacturer's Name
CertlIflcation No.

'PC'\* FIPC:Nr'PC' ’PC’\* ?I IP:CI :\'\”/'PC'
160" Span 185' Span
CAMBER DETAILS
Notes Fabricate wlith rolllng camber up.
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INSTRUCTIONAL NOTESe

l. This Index, [7T746, Is for use In preparing slgnallzation plans when monotube
assemblies are required. This standard establishes the requirements of monofube
components llsted on on the Quallfled Products LIst (QPL). When using components
on the QPLy the span length and helghts of each pole will be the only Information
5' Sidewalk (Typ.) requlred In the Contract Plans, and Shop Drawings are not requlted.
5' Uttty Strip (TypJ

2. If a monotube conflguration does not meet the requlrements stated below, a speclal
L ’[ ‘ deslgn and shop drawling submlttal Is requlred.

(/i
/

5-Section
Slgnals

T j 3-Sectlon

Slgnals

3. Four standard monotube configurations are provided. The standard arm length

and the slgnal locations used for deslgn of the arm are shown on the monotube

deslgn loading tree on thls sheet. If the same arrangement of slgnals Is used wlth

one or more signals closer to the nearest pole, the standard monotube may be used.

If the same arrangement Is used but one or more slgnals are further from the nearest
pole, or If a different configuratlon of slgnals Is used, a speclal design Is requlred.

If any slgns are tfo be attached fo the monotube arm, a speclal design Is required.

(Typs)

3-Sectlon

Slgnals r
5-Section -
S/lgnals

3 ~ 12’ Lanes

4. Standard monotube span lengths of 110'-0", 135'-0", 160'-0" and 185'-0" are shown.
For other required span lengths with the same conflguration of signals In the

same loatlons or closer fo the poles, the standard monotube deslgn with the next
largest standard span length may be used. The dIfference In length shall be

removed from the center horlzontal segment(s) of the span. If a span longer than
185'-0" Is to be used, a speclal design Is required.

L f
— | 5. The standard monotube Is valld for an arm helghts between 19' and 23', Inclusive.
A speclal design Is required for all heights greater than 23'. If an arm height of less
' than 19' Is to be utllized with the same conflguration of signals In the same locatlons
6' Trafflc
/
[/

2 ~
12' Lanes
(Typ.)

Notes

Separator (Typ.) or closer to the poles, the standard monotube may be used, provided that minimum
The signal conflguration shown represents the maximum allowable span required clearances to the roadway are malntalned.
for which thls monotube standard Is applicable (I85'-0"). It allows for the

followIng componentss

6. The foundations for the standard monofube are pre—designed and are based upon
the followIng conservative soll criterla which covers the great majorlty of soll fypes

a. 5 ~ [2' traffic lanes (2 thru lanes In each direction + |turn lane) found In Floridas

b. |~ 6' traffic separator ' -

c. |~ 5' bike lane per directlon of traffic 5" Blke Lane (Typ. /C;I;J‘,sés;{’;;lnca;gr;e =C;gesDI$Irs::s{gg% Sand)

d. I~ 5' utlilty strip per dlrectlon of trafflc

e. I~ 5' sldewalk per dlrectlon of trafflc Unilt Welght = 50 Ibs./cu. ft. (assumed saturated)

Only In cases where the Deslgner conslders the soll fypes of the specific site location
The minlmum monotube deslgn span (/I0'-0") allows only for 5 ~ [2' il ! 11y L fo be of lesser strength propertles should an analysls be requlred. Auger borings,
traffic lanes (Item "a" above). It Is assumed that for thls case there SPT borings or CPT soundings may be utlliized as needed to verlify the assumed soll
are no traffic separators,bike lanes, utlilty strips or sidewalks. PLAN VIEW - MONOTUBE DESIGN INTERSECTION propertles, and at relatively unlform sltes, a single boring or sounding may cover
several foundations. Furthermore, borings In the area that were performed for other
purposes may be used to conflrm the assumed soll propertles.

Span Length

T

2'-0" g

IAI

"r/ € Pole

1TLE IR %—- L | € of Arm
pinjuig LT ) r

- € Pole

~ =?
S
12 sq. ft.(max) Internally Illluminated £ N
12 sq. ft.(max.) Internally Illuminated slgn on a hinged bracket attached to pole 2
slgn on a hinged bracket attached fo pole (2 per pole) g5
(2 per pole) <!
Top of <y
Flnlshed —
- DESIGN LOADING TREE FOR MONOTUBE SPAN SIGNAL STRUCTURE Grade -
Notee Signal Backplates on 4 of the 8 signals are Included In the design of Standard Arms.
Notes For referenced dimensions see Index [f746 Sheet 4 of 4.
H Last
2006 FDOT Design Standards Reusion | Sheet No.
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6" Cover

IFHI
Center of
Drilled Shc%

I

K~ #10 Bars [
Equally Spaced

4)

#5 Tle Bars
@ /1_6"

FOUNDATION_PLAN

Notes 6" min. cover on Shaft Relnforcement

IFHI

€ Drilled Shart \

Iy

#5 Tle Bars e |'-6"

'FJ',\

'FK'~ #0 Bars || |—"

Equally Spaced —~ |

6" Cover

|
6" Cover L

SECTION A-A

Center of Drilled Shaft,
Base Plate, and Pole

*'FD' ~ 'FE' Dla. Anchor Bolts
Equally Spaced wlth
Aluminum Nut Covers

L/ € Monotube Arm

‘ and Handholes
IFA 1

IFbl

Allgn Anchor Bolt with
€ Monotube Arm

ls

Edge of
Base Plate

SECTION ¢-C

Notes Concrete and Relnforcement not shown.

* Anchor Bolt Group locatlons may be £ 2" In the dlrectlon of the span

'FH'-'FA' FH!
— 2 FH | 'FH'-'FA’
'FA' ol 2
I/ ga. Terminal Compartment ] 7" Min. - 85" Max.
cover. Bolt to frame with \
4-1/4" stalnless steel — | | .
screws. I~ O
s Ya" thick ’Tel;mlnal Comp’arf’r'nsnf frame
Center of Handhole — (Helght 2'-0" Min. — 2'-6" Max.)
(See Handhole Detalls) .~
N
W
B c]
Top of Grade
_ = = or Sldewalk
© [ ————— l
Z N\
Il Il
Il Il
I I
Il Il
Il Il
: : : : | Drllled Shaft
- Il Il
11‘ Il |
Il |
Il Il
Il Il
: : : : — Double Nuts (TypJ
I M
=N —— H
ir L [

BASE PLATE AND ANCHORAGE ELEVATION

'FA'-'FB’
2
IFGI 1
€ 'FE' Dia. Anchor Bolt | %" Dla.Weep Hole
Threaded 8" min. | One per Pole
fop and bottom \ placed between Bolts or
Double Nuts, Top Nut ‘ \ %rd(b 7///(—037;70r;} (:jasf/:J
may be !zhelght 'Jam' Nut cord wick atfaci
(Cast Aluminum Nut on  exterlor of pole, extended
Cover not shown) Min beyond grout pad and
Y4" Plate Washer ‘ Installed prior to grouting
i \ 71 _____ :\
e N b I S |
= | = —
N \; ; :4? i\ ~
%" X %" Chamfer / ‘FF!
| Grout Pad
Drllled Shaft \ L Levellng Nut
SECTION B-B

Notes For referenced dimenslons see Index [7746
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3—g" Notes

Handhole Cover may be
omltted when Terminal

Bolted Flange Splice Compartment Is provided.

/f Handhole

DETAIL 'A’

o ICQ Plpe

CcJP

SECTION B-B

SECTION A-A

HANDHOLE COVER

'PL' clreular
flange plate

4" Dla. Stalnless Steel
Hex Head Screws, Typ.

Tack Welded
Cover Cllp, Typs

4" x %" Handhole
Frame made continuous
with a Full Pen.Weld

1l Gage
Handhole Cover

33é"r
44"3
|

5"T
§"B

5%" T
f 83/4”8 \\

Full
Penetration Weld

% HANDHOLE FRAME

6" mm Hole,Typ. 2

'PH'/72 |

'PH'/2

(w/ Terminal Compartment omltted) w

-+
'PG'72 | 'PG'/2
T

=

FLANGE SPLICE DETAILS

T — denotes top 3" x 5" handhole
B - denotes bottom 4" x 8" handhole

. _Symmetrical about & Splice
except /2" weep hole

e Partlal Penetratlon Weld WV—@\I,
Pole Wall 1 u
~\ /% Y4" Stalnless Steel |
- i Ik |~ Hex Head Screws, Typ. | /Q—W
IPNI
Jz N Tack Welded Cover Clip Typ. - : 1
o Pole Wall |
A} n n |
Handbole Frame— N o <%aﬂr7;alj ljegegf;agggdx/;g @ 4" x 8" Handhole |
| Y4" Terminal Compartment 8" ||
Kami Frame *
€ 5" Weep Hol
I ZN E\/gﬁ Y4" Stalnless Steel 2" Weep Hole
*1 ‘%L\ Hex Head Screws, Typ. SECTION C-C
Tack Welded /| |4— Il gage Terminal Compartment Cover -
Cover Cllp NN

Typ. ,} /v” L Il Gage Handhole Cover ( Optlonal )
SECTION E-E

(thru Handhole & Terminal Comparitment) *Terminal Compartment Is

optlonal. See Monotube

Tabulatlon for locatlons.

TABLE OF MONOTUBE VARIABLES

MONOTUBE ARM & POLES FOUNDATION & BASE PLATE SIGNAL LAYOUT
‘PA’ PR 'PC' '‘PD' | 'PE' 'PF! 'PG' | 'PH' py 'k’ | 'PL' '‘PM’ '‘PN' | 'PO’ ‘PP | 'FA' 'FB' 'FC’ Fp | 'FE' 'FF' 'FG' 'FH' 'FJ’ - ‘FL' | DIm.'A'|DIm. 'B'
(1) (deg) (In) (in) i) (in) (n (In) (In) (In) (in) (in) (In) (in (In) (In (In) (In) () (f1) () (i) () (1)
o 4 15 1.093 14 % 2% | 7% 8 1Y 24 6" Y6 " V" | " | 2 | THh | 17 8 1" | %" | Fs" 3 12 10 45 29 I3
135 4 15 | 103 16 % | 23| 19% 0 1 | 2% 6" | Fe" | Ya" | He" | 23| 19% 2 8 " | %" | %" | 3.5 /3 /2 45 10 16
160 5 1.25 1156 18 % 25 Y | 2% 12 1Y 24 6" 6" V" Is" | 25| 21% g 8 1" 6" 6" 3.5 14 2 45 5/ 19
185 6 L75 | 1425 | 22 % | 29 | 25% 14 Y | 2% %" | Us" | Ya' | " | 29 | 25% | 2 o | 1%" | Us" | Us" 4 16 6 4 62 22

Notes For additional variable definltions see Sheets and 3 of 4.
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