Monotube Sign

Struﬁlre .

Schwennesen




———
4 /\\
\

Overhead Sign Structures




The First Monotubes




Crosstown Monotube




[-44 Monotube




sy
Tt

Port of Entry Monotube




=

Monotube Signal




For o et -

warvonty of ony

Sipports for 0
Luminaires ona Troffis Signois ond Irmer

Deslon wind sceed equais 130 moh (3-second wind speedl.
Ponel Lengin » 38 -0" Max _ Design nalgnt l4 uo ta 5
[otel Arm Lngth = 28°-0° wow, Pipe size = 247 0.D., thickness = 3" foch structure e deslgne: auppor .|g-|. of agulval orea
F 5710 71 Ganp 315y panal over uc parcent of the spon Tenatn. slm
Ronge of Sign Posltion o1 Sver 165 SIS 2150w mey rot xoeed § 1 fron n. si1ee,
Bonign inaliices 3 13
T 3" Typ per T+ for [lgnt or lmu omtrm olmﬂl [it:%] mu b o o-r 4 for
SAXT.T Drochet OF  pioia eoifes - (Sewlng only Foinucy o1 Bicces ob soeciflaa o Ine casion algn pane
® wax || 6° Win 3" soocing Max—.  aartial bolted conneatlond—, Sin eaals oy, inoiude o mm-u resEage 5
Extrams 1imit of 1 - %
sion plocement — - Steel for pipe pow orm must confern 4o ASTU AS3
Erooe . Typa e 5 or WOG Grode B A1) giner structural
wten| mist conform To ASTM A36, 4372 Grode 50 or ASAR.

Spon Length = 44" Max

[rearing Prootioe ket

1 L]
Rl SmanDs r reasraiel
AC PO Ry L o R

sonnectlon balts ond U-roce must conform to ASTU 4325

i RORT hacery haxmta, ond FATE woders. Anchar b3ise muet

Santorm T ASTU F1354 Groce a7 o A93 81, with ASTU AiBe

Grode 2H or ASE heavy hew nuts, ond FA3E woahers. "

Cornmet Lo boits T acoracis L Lo ST TEriustirer Batting'.

Lusricots ond tignten anonor | uelu In accordance with Itee 449,
Wit TPA-[B5-38

“Racgmanded Shendardn for Inastion Bending of Pice

o Tube”.

& % 4l
hadole.

See “Hondhole
Vp—— T e |

e by fre “Tasos
e el genenr, T

thicknass = 1,319

Seu SAISML-1), SO albows for fubuior fram by hot bending methods
SLIMVE far wal T T e o ieG o busle he. INTEC o ragiue ot plce beng
Tigrs flenwe curalie 1y i I i1 ot chonge the N’\ynlcal charocteriatica ef the raterial.
i ol o e, g Far sooh Ipcate g longitud
oF +ha naitral Gxia auring Hha banding Brace

The locotions of drilled noles to accomodote 14 nen threccec
oum| Inge el C6b cormectars for cord and oable fiHing on ame
st be Ceproved By whe Enginas

o
7o - 24 0.0,

5otion ond weiding must be In accordance with the ltem 441,
ihe s St et e ara0 Loda BT,
shiwn on tha Blons, Uniess othareise nated, ol
d1en! parts sust be Galvan zng in bocordmos wirh Irem 455,
tae g process, araln
0ol Yoworcs base plate end o evold oald eniropnent Lnder SoaKing
ring.

Sonetrugt foungatigns in oocordonce with 1ten 416, “0riiled shott
eundotiona’. Use Closs © concrete. Like Grede 60 reinforeing steal

Tne e of Tis
wina 13
i of

Ples &

Backing Ring
Detoi i for aliowoble
shep splice,

BIseLA IR
10 M,

Shon caserble poxt and orm I meerome- [ZItn Tten 441 During
op Firet bring the snug Fight
T lon Siih e cenirag Dairein
The connection.  Then vty ocar end
he Engineer. thot fhe
mnnmnu spon -mmn n' s Joma in 1he m luod canaitlan 18
hin 2 Siat deaion soon lengh

1f the tubulor frame |8 erected os ooe wnlt, the frome must be
Weaustely suapanded 1o avold distortions, The structure must be
iBar tod by T8 Grana O Ing 1 Gchar i1 tlghrening procens.

Poat HE « 20° Min,

Natural ground er averoge
elavation of srrounding
terrain -

N o - ELEVATION

SHEET | OF 4

Tawas Deapartment of Transporfafion
Tratfic Corations Chiwlon

" Foasired 3a thewt o e BirRturaT Tavent waete T MONOTUBE

e of diffarant dectts o imsc, She botten sdces SIGN STRUCTURE
b “m‘iﬂ."&:? ffptib R ?-2;-“:;“?" (CANTILEVER)

D.IUI the
MC(1)-07

Texas Standard




~——% 1" Dia internal
threcded nipples

2 ¥% " Dia holes for
16 equal |y spaced
2 4" Dia anchor bolts

- —
“— axis of handnole

2'-7" bolt circle

~-—Base Plate 3 /2"

{— Traffic direction

BASE PLATE DETAIL
¥

Post wal |

24 Ys" opening Post Base B

tat Base Plate)

Texas Standard




o o i -CANTILEVER SIGN PIPE SELECTION TABLES-
PANEL LENGTH

L 10 12 "

S (FTY—— BCHI BCHEN B/CHSH

UP TO 50X COVERAGE CHART

0" (L) 2 w
H (FL) Bensw ERURER )
2
u

90 MPH WIND

51~ BOX COVERAGE CHART

PIFE
DIRETER (00}

A COVERAGE PERCENTAGE = SIGH AL LEIGTH ST R B Bt

B, PICK THE PIPE QUTSIDE DIMMETER (0D) FROM THE 0-50K DR THE 51-8D¥ CHART. THE CVERAGE PERCENTAGE CHOSEN SHOULD BE HIGH ENOUGH TD INCLUDE ANY 1o
‘SIGN PANELS WHICH MAY POTENTIALLY BE PLACED ON THIS SIGN N THE FUTURE. ——

€. TO DETERMINE "' FOR THE SELECTION CHARTS ADD THE AREA OF THE EXIT PANEL, IF PRESENT, TD THE MAIN SIGN PANEL AREADIVIDE BY THE MAN
PANEL LENGTH TO OBTAIN "D".

IF N0 PIFE IS SHOWN FOR A CERTAIN SPAN THIS INDICATES THAT THIS SPAN/SIGN PANEL/HEIGHT COMBINATION EXCEEDS THE LIMITS OF THIS STANDARD.
ON THE OVERHERD SIGN X-SECTION SHEET INDICATE THE DIAMETER OF THE FPIPE, THE HEIGHT " 4D THE SPAY,

(OBTAIN THE DESIGN WIND SPEED FROM THE OVERHEAD SIGN X-SECTION SHEETS IN THE ROADWAY PLANS.

E G — 12

[ — BHER
0
25
30
35
[
45

100 MPH WIND

UP 10 50% COVERAGE CHART

80 MPH IS THE STANDARD DESIGN WIND SPEED FOR THE STATE OF COLORADD. THE STANDARD DESIGN WIND SPEED OF BO MPH
IS T0 B USED AT ALL LOCATIONS EXCEPT THE FOLLOWING:

L USE THE 90 WPH WIND SPEED FOR LOCATIONS WITHIN 4 MILES OF EITHER SIDE OF THE BASE OF THE FOOTHILLS ALONG
THE FRONT RANGE OF THE EASTERN SLOPE.

2.USE THE 100 MPH WIND SPEED FOR LDCATINS TN BOULDER COUNTY.
IF THERE ARE QUESTIONS CONCERNING THE PROPER DESIGN WIND SPEED CONTACT THE STAFF BRIDGE BRANGH.

e
=
=
=
T
ol
=
-
00

51-80% COVERAGE CHART

45

| Computer File Information | Sheet Revisions Colorado Department of Transportation STATIC SIGN STANDARD PLAN NO.

Creation Date: 07-04-12 Initiols: JRM Do Camments 4201 East Arkonsas Avenue
2;

;:;;:::iﬂcu!iun Dote: 07-04-12 ___Initicls: JRM Denver g 7%_‘7?5‘ 2 MONOTUBE STRUCTURES S-614-50

Drawing Name: S-6l4- 0ofl2.dgn
m' V8_Scoles Not to Scole_Units: English Safety & Troffic Engineering Branch KCM/RLD | Issued By: Scfety ond Traffic Engineering Branch on Jdy 4, 2012 Sheet No. 10 of 12

Colorado Standard




Stiffeners Full Penn Weld

Colorado Standard




o, s

TYFE A B B CAMEIE UMBAAM (S0 STAMDWED MPST-1, LATEST REVISION, FOR MAX. CAMEER] TIPE & CAMBER DIAGEAM
S8 STAMDARD MTSI- 1 LATEST
EEVISION, FOR MAL CAMEER)

BASIS OF PAYMENT

MONOTUBE STRUCTURE
(TYPE "A°, TYPE ‘B & TYPE 'C1

Oklahoma Standard




EOONCOTFT TO 80000 S0
o LT oo i -
DMETMAY OALY BE USED DN TYPE B OR TC
IPATED, ADD 0.5000°

SIGNT DM
FYNAMIC MESSAGE SIGN 15 ANT
TIFE B AND 0,3500° T0 MAX CAMBER FUR TYPE

TYPE "A" {0.00 5Q FT 70 &00.00 50 FT)

o
feca SN e
o e /.’xug.z’(;‘u.z, B

e D
TRAFFIC STAMDARD

MOHOTUBE STRUCTLRE
TVFE BB TYPE 'C

(TYPE W,
MTEET
7

Oklahoma tndard




HALF THE DIAMETER OF THE STANDARD BOLT HO
ey IF SLOTTED HOLES ARE SELECTED THEN THE

\ o CONTRACTOR MUST USE OVERSIZED WASHERS. FIL
78" THI - VOIDS WITH LOW MODULUS SILICONE JOINT SEALA
| CONFORMING TO ASTM DS5893, TYPE SL.

ATE MA
HANDHOLE

o IOPT | ONAL

|
v
|
|
|
~
<CYP weLDED
SPL ICE)

TYP. >—+¢~)\
WALL “THICKNESS
- 1716

N,

TYPICAL UPRIGHT BASE DETAIL

TRAFFIC ENGINEER:

Oklahoma Standard




—onls 3
e o e

Port of"E”htry Monotube




POE Monotube




POE Monotube Cracks




POE Monotube Cracks




Western Investigation




estern Monotub




b,

Western Monotube Crac




ern Monotube Crack




Western Monotube Crack




Western Monotube Crack




& Design
v Manufactur
v Installation

Three Processes of a
Structure




Plastic Region

C

B
- ltimate Stress

or
Yield Pomt Fracture Pomt

Stress

Elastic Regio
Fatigue Fracture Point

Stram

Design - Fatuigue




SETTING TEMPLATE CHART
Cag)

>
y TewPLATE | TEPLATE | TEMTE
PIFE SIZE | TEMLATE | TEurLATE . W |t CicLe

e = e | % a o
B e * 1 £
EreTd Ed X =
%
r—
3

i e
Fr o i
e W

BOLT LENGTH

EA s PIPE SIZE 8 BASE PLATE CH.
gL, SETL i siz | B RE | DS | . | M
TR — o s omcrs v e

E

L BE LLOWED, SPUCE LOCATED
AT EITHER POSTION AS MOICATED 15 ACCEPTABLE,

e

T

LIGHTNING PROTECTIOM SYSTEM — - i

i DRECT TENSIKMNG BOCATON SHILL BE TENSEHED
= SO0 TO MAMFACTURER'S GUDE LIES A0
) SPECREATION

El
Y

IR | 30 oaeish b
20
=
=

LA

SLOTTED mALES FOR BaSE PLATES ARE (PTOMAL FOR
TEPE & b b UONOTUBE STRUCTURES DALY
FRACTOR WAS THE

[ e L]
5 [

=
| EREL X wiwl @

o Dik, FIFE 20° pun. PipE

P s Pl o
LB DU eeR
Sl R
HiNDrOLE

past pLate
178

ig2 Teze 014, HLES

BOLT CIRGLE 26° DA,

307 DIA. PIPE
g ML T icaness

Tra" WAL THicanEss

0P | ONAL
WELDED
SPLICE)

<TESR

i Tcmess
e

e e (Ll ] el
SO R, o gl oy
TRAFFIC STANDARD
MONOTUBE STRUCTURE
BASEPLATE DETAILS
TYPE ‘A& B

[T [

7150




AE ¥ SLOTTED HOLES ARE SELECTED THEN THE
CONTRACTOR MUST USE OVERSIZED WASHERS. FILL SLOTTED
VOIDS WITH LOW MODULUS SILICONE JOINT SEALANT
LS IR COVER CONFORMING TO ASTM D5893, TYPE SL.
oLE

1s2e

OF T TONA
(SEE HANDHOLE
DETAILY

(OPT | OMAL
WELDED
SPL ICE)

APPROVED BY
TRAFFIC EMGINEER:
WVED BY
BRIDGE EMGIMEER: £

TRAFFIC STANDARD
MONOTUBE STRUCTURE
BASEPLATE DETAILS
TYPE "A" & ‘B’

2009 SPECIFICATIONS




na
2% Fiagd 058

A

TUBE-TO-TRAKSVERSE-PLATE DE

TETAL [TACE, 1OR BASL A0 FLANGL PLAT:

S BOLTS

BASE PLATE

TAL (TYPICAL)
AT

0 )
i~ =, oeeh & masas - 30

o

TYPICAL FLANGE CONNECTION DETAIL

ACTE: DPTIONAL HAHOLES FOR TYPE ‘G STRLCTLAES SEULD
BE POSTIGMED (% THE 00y TRAFFEC FACE OF THE TUBE.

TUBE STRUCTURE
(TYPE 'C' DETALS)

S ) DEP, TRAN
BKLAHOMA| whn s o [HANSEOR,

TATION
fe =




|

1/4" BACKING RING
2" HEIGHT

MIN. RADIUS =
{TUBE THICKNESS) / 2

/4" ROOT

\ i OPENING

N

i | AN

2'-6" MINIMUM
OMAL HANDHOLE (SEE HANDHOLE DETAILY

Ti

TUBE-TO-TRANSVERSE-PLATE DETAIL (TYPICAL) DETAIL ‘A’
(DETAIL TYPICAL FOR BASE AND FLANGE PLATES)




& Pre-qualification for manufac
& More restrictive specification
2 More Testing on structures pri stallation

Manufacture







Installation "




nstallation




Installation




&

2014. 8.27

nstallation




Installation




=
S

Installat




Instﬁallation




Questions?




