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OVERHEAD SIGN STRUCTURES

SECTION 2
S1eN PANELS

Therearethree primary typesof overhead sign panelsand two special typesof signpanels. Thethree
primary panel typesare overhead formed panels, laminated TypeA panels, and single sheet panels.
Thetwo special typesof panelsare extinguishable message signs (EM S) and changeable message
signs(CMS). Each of these havethere own characteristics, properties, and method of attachment as
discussed below. At present, all sign panel typesaretypically Statefurnished items.

2-1 Overhead Formed
Panels

Overhead formed panels are three-di-
mensiona sign panels constructed with
auminummateria. Refer toFigure2-1.1.
Overhead formed panelsareonly fabri-

cated in 610 mm (2 foot) and 1219 mm
. f (4foot) widths. Signslonger than 1219
Photo 2-1.1  On theright of this photo isa mounting clip MM (4 feet) are constructed using adja-
bolt from an RSPF to a steel clip welded to the truss. This cent overhead formed sgn panels. These

photo also shows elevator head bolts attaching the sign panels are attached to overhead sign
panel to the frame, but new installations use truss head bolts.
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SECTION 2 - SIGN PANELS

structuresby meansof aremovable
sign panel frame (RSPF) and clip
anglesasdetailed on Sheet S3B of
the Standard Plans. Refer to Photo
2-1.2. Mounting clip boltsareused
to attach panelsto RSPF's. Refer
to Photo 2-1.1. RSPF's are con-
structed to the details shown on
Sheet SBA of the Standard Plans
using structural steel angles, tees,
and bars. Sheet S8D of the Stan-
dard Planswill also need to beref-
erenced for detailson constructing
aRSPFand connectingittothesign iy,
structurefor overheadformedpan-  Photo 2-1.2 A removable sign panel frame (RSPF) resting on a
els greater than 2540 mm (100 rack in a fabricator’s yard.

inches) inheight.
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RSPF sarefabricated in such away that each member isjoined together by meansof aweld and the
face (thesdewherethepanel isattached) remainsflat.! Failureto fabricate a RSPF with aflat face
could potentialy lead to problemswhen attaching the sign panel. Thesign panel may become skewed
at an angle or adeformation may occur which could causeasignificant glareat aspecificlocation.

To prevent problemswhen attaching thesign panels, thefabricator isrequired to useatemplateto drill
all holesin aRSPF that arerequired for mounting thesign panel. At the Contractor’soption, hemay
construct hisowntemplateor usethesign panel asatemplate? Theintent of this specificationisto
ensurethat the holesin the RSPF arein linewith the holesin the overhead formed sign pandl. It has
been noted that holesin a RSPF do not always line up with the holesin the sign panel when this
specificationisnot adhered to. Theeasiest method for afabricator to put holesinaRSPFisto punch
theholesinindividual members prior to welding theframetogether. However, whenthismethodis
used, the heat used inthewel ding processmay cause deformationsto occur which resultinmisalign-

! Standard Plans Sheet S8A, Note 4 “WT 75 x 9 [WT 3 x 6] shall be flush with faces of frame angles.”

2 Standard Plans Sheet S8A, Note 2 “Panel mounting holes shall be drilled by template. Sign panel may be considered template.”
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OVERHEAD SIGN STRUCTURES

OVERHEAD FORMED PANEL Plate 16
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1- 1/4"(32) u
IA Aluminum Sheet: 0.060"(1.8) Thick
Core Alloy: 6061or 5052
Clad Alloy: 1100 or 1230
~—— Lengthof Panel: —— Minimum yield: 28,000 psi
47-13/16"(1214) for 48°(1219) Panel ,
and 23-13/16"(605) for 24"(610) Panel Section A-A
ELEVATION 1-3/8°
Back Side Shown (35)—
1-3/16”
NOTES:
*BC indicates location of bolt and channel. -(30)~
7/16"(11) Dia. Hole for 3/8"(10) Bolt. |
“C” indicates location of channel. | — T
3/16"(5) Anodized Aluminum Rivets. . 1"(25) Form flange in
| 3y skin on both
- sides ofpanel. | ,
Section B-B 3/8(10) Dia. x 2-3/8"(60) Bolt
Note: Dimensions shown in parenthesis are metric equivalents, using a factor of 25.4 millimeters per inch.

Figure2-1.1 Information on State furnished overhead formed sign panels - Circa 2001
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SECTION 2 - SIGN PANELS

ment of thebolt holes. Ideally, the Fabricator should weld the frametogether, drill holesusing a
template, and lastly apply the surfacefinishtotheframe.

Attached to the backside of an overhead formed panel are extruded aluminum channel horizontal
struts. Refer to Figure 2-1.1. The edges of theformed panel are wrapped around to overlap these
struts. Thismethod of constructing an overhead formed panel increasesthe panel’ s stiffness. Over-
head formed panels are fairly light and can easily be attached to an RSPF. These panels can be
attached onto atruss, box beam closed truss, or some bridge mounted overhead sign structures.

2-2 Laminated Type A Panels

Thelaminated TypeA pand, smilar tothe overhead formed pand, isathree-dimensiona sign panel.
Laminated TypeA panelsconsist of two al uminum sheets|laminated to ahoneycomb core and an
extruded aluminum perimeter frame. Refer to Figure 2-2.1. The maximum height for alaminated
TypeA pand is1524 mm (60inches), but two panel s can be spliced horizontally to form asign panel
3048 mm (120inches) tall. Atall horizontal splicelocations, an aluminum extrusionisinserted be-
tweenthesign pand sfor framing continuity. Themaximumlengthfor alaminated TypeA pand is7315
mm (24 feet). Two adjacent panelsare
needed to form asign greater than 7315
mm (24 feet) inlength.

Laminated TypeA pane scan beattached
to either atruss, lightweight, box beam
closed truss, tubular, or bridge mounted
overhead sign structure. Specific hard-
wareisrequired for attachment to each
signstructuretype. The Standard Plans
detail the specific mounting systemfor
each sign structuretype. For atrussor
lightwel ght structure, anauminum clamp
systemisused. Mounting beams (typi-
cally S-beams) are used to connect the

Photo 2-2.1  Laminated Type A panels stacked up against laminated panel to thetruss. The Stan-
a partially assembled bridge mounted sign structure.
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OVERHEAD SIGN STRUCTURES

LAMINATED PANEL DETAILS
Face Back I
Sheet ™ " Sheet
L) [ _
2 B
| 1 -2507(6) 250°(6)
gﬁce N e gﬁc'( F Back
- eet eet ace a
) e
j | Shee Sheet
-F
.2507(6)
- ] 1=
.102'(28 .1027(28) .102"(28)
Closure Modified ‘H’ Edge Channel Edge
Type ‘A’ Panel
Note: Dimensions shown in parenthesis are metric equivalentsm using a factor of 25.4 millimeters per inch.

Figure2-1.1  Sections cut through laminated sign panels.

dard Plansspecify thequantity and location of these
beams (Sheet S8C for atrussand Sheet S18A for
alightweight structure). Themounting beamsare
clamped to the back of thelaminated TypeA sign
panel with aluminum mounting clamps. These
clamps are to be located on both sides of the
mounting beam near thetop and bottom of thesign
panels, including oneon eachindividua panel at
any horizontal splice locations. A total of four
mounting clampsare used to connect anindividual
\ sign panel to the mounting beam. These clamps
Photo 2-2.2  Laminated Type A panel connection ar.e thentightened to aspecific torquerecuirement
to sign panel mounting beam to the mast arm of a using bolts. Refer to Photo 2-2.2. For atrusstype
Lightweight Type B-1 overhead sign structure. overhead sign structure, the mounting beamsare

%]
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SECTION 2 - SIGN PANELS

aso dampedtothechord angleusing high-strength boltsand stedl plates. Theseboltsshall betightened
to awrench tight condition as discussed in the Bolting Memorandumsfound in Appendix D. For
lightwe ght overhead sign structures, aU-bolt isused to connect the mounting beam to the structures
mast arms. Theoneexceptiontothissystemisthelightweight balanced single stedd post sign structure
that isdetailed on Sheet S14B of the Standard Plans. For thisstructure, aC-channel with awelded
plateto form adouble-sided flangeis used asamounting beam instead of an S-beam. Therest of the
connectionfor thisstructureisvery similar to that described above.

Box beam closed truss, tubular, and
bridge mounted overhead sign struc-
turesuseadifferent systemfor attach-
ing thesign panelstothe structure. A
cadmium plated steel elevator head
bolt isbolted through the laminated
sign panel and astructural steel angle
or channel at thisconnection. Refer to
Photo 2-2.3. It isimportant that the
auminum clamping systemisnot sub- J
stituted for this system on thesestruc- Photo 2-2.3  Connection of laminated Type A panel to a

tures. Theauminumclampingsystem  pridge mounted sign structure with a through bolt.
is only designed to be used on a

double-sided flange beam. Flangeson some structural steel membersdecreasein thickness away
fromtheweb. Anduminum clamp may tendtoloosen and dip on beamswith only asingle-sdeflange.
Ensuring that the correct attachment systemisusedisvital to prevent the sign panel from becoming
looseor faling off thestructure.

One advantage of thelaminated TypeA panel compared to the overhead formed panel isthat the
laminated panel can be attached at variouslocations. Itisfairly ssmpleto shift the panel to either
directionfor proper aignment whereasthe overhead formed panel isrestricted by the placement of its
RSPF. A disadvantage of thelaminated TypeA pand isitssize. Typically an overhead formed panel
can be easily attached to the structure, but acraneisneeded tolift alargelaminated sign panel into
place. For atrussoverhead sign structure, itispossiblethat the mounting beam and chord angle clamp
on alaminated TypeA panel may interferewith thetrussesvertical or diagonal angles. However,
proper planning and accurate working drawing detailing can ensure proper aignment.

i JANUARY 2003




-7

OVERHEAD SIGN STRUCTURES

2-3 Single Sheet Sign Panels

A singlesheet sign pandl isatwo-dimensiond flat pand typicaly constructed out of steel or duminum.
A RSPFisused to attach these panel sto overhead sign structures. Single sheet sign panelsarean old
designthat istypically nolonger used on most overhead sign structures. However, therearedtill alot
of single sheet sign panelsin service, most of which can befound on either atruss, box beam closed
truss, or bridge mounted overhead sign structure. It ispossiblethat these sign panelswill be encoun-
tered on aconstruction project, but they typically will be replaced with an overhead formed panel.
Sheet S8B of the Standard Plans providesdetail sfor installing an overhead formed panel wherean
existing single sheet sign panel previoudy existed on aRSPF. Refer to Figure 2-4.1.

2-4 Extinguishable M essage Signs

Anextinguishablemessagesign (EMS) isaninternaly illuminated unit that providesaclearly visble
message only wheninternally illuminated. EM Sunitsare not State-furnished itemsand areto be
constructed per details provided in the contract documents. SheetsES-14A, ES-14B, and ES-14C
of the Standard Plans contains detailsfor an EM Sincluding alightweight overhead sign structure
specifically designed for an EMS. Flashing beacon’saretypically installed on these sign structures
adjacent to the EM S panel and operatein conjuncturewiththe EMS. Additionally, for contracts
containingan EMSonan overhead sign
structure, Section 10-3, “ Signals, Light-
ing, and Electrical Systems,” of the spe-
cia provisionscontainsasection address-
ingthesepanels.

Photo 2-4.1 An EMS structure viewed from the back.
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1999 STD. PLAN S8B

e —
Ni3uy i
IS ON

S1V.13d SNILNNOW
T3INVd AIWHO4 AVIHYIAO
SINVYES 1INV NOIS I19VAOWIY
SNOIS AVIHY3INO

NOILYLHOdSNVYL 40 INIWLHYdIa
VINYO4IT¥D 40 3LVIS

*syjoq bununouw Joy
1@ 58 pasapisuo> aq jpued uis (z)
104 Y85 133ys Ueld piep
‘awely Mau e bupdi

sajoy buyjjup Joy 2y
‘sjieiap [eanp

1apioq pue ‘sjoquifs ‘do>
pazyo1yel Y sjaued maN ———— |

‘\\Nm

~ YVNOIDI:
NOILDINNOD T3INVd V13d 4INJOD
— o
(Paustumy2rers)  zg— ] oued ot Pomieno /
110G BURUNO F W 09 X 0L \ ]
L1

\
) ,,\ )

H awey jaued UBs ajqeAOWI BUNSIXD 0 MaN \

Lok

B

sezt | sos | seet 3 8v0€

ve6 | o | w6 verz

EREED 3

secl | veo 982z

vie | 186 zeor

o | seel suLL

0L | oeL Vst

wa |z ozt

o] x| o | L Tww)

v | g

A sedsy | %95 L TNvd
P ONDVdS 1108 ONLNNOW

“feuayew Aue bu
PIa1 341 il suolsUBWIP 13pUITaP (e

10 210}2q
1RO AL

310N

“anowal ‘aseid uy

(paysiuiny 21e1s) st joued ubis Bunsixa J|

joued pauLio] peayiang V“

sweyy jued ubis
a]qeROWS) BURSIX? JO MAN

$j0q 01 40J WNWIXeW
9 €1 s3j0y Bununow faued ubis

310N

ONIDYdS 3T0H ONILINNOW
JWVYY4 TINYd NOIS 319VAOWIY ONILSIXT 4O MIN

M3IANOILYAITE

1

. | ¢ ;)
— g€
33
8 fa} EiH
o Sla
Lol 1 | £
: S
p‘ Z fs— si0g
, e B I
e
Auo pus 161y Bupeds 0zzL &
“paunbai se 0zzL 10019 — |

bUs] 5ued UBIS

Figure2-4.1 Sheet BB of the Sandard Plans shows mounting a new formed

panel to an existing or new removeable sign panel frame.
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OVERHEAD SIGN STRUCTURES

2-5 Changeable M essage
Signs

Changeable message signs (CMYS) are
designedto providered-timeinformation
that advisesdriversof aproblemand, in
some cases, asuggested course of action.
The CatransModel 500isthe standard
CMS system used by the Department of
Transportation. ThisCMSdisplaysits
message by meansof abulb matrix sys-
= tem. Inadditiontothe Model 500, other
Photo 2-5.1  CMSsign with warning and advice. CMSmodels(suchasthe CaltransModel
510 and 520) can be found throughout
the State using various methodsto create the changeable message. However, theModel 500 CMSis
the preferred model for Caltrans CM S projects unlessunique circumstancesexi<t.

CM Sunitscan beingtalled on atrussor bridge mounted overhead sign structurewith aspecial design
fromthe Officeof Designand Technical Services. Ingtdlation onthetrusstypeoverhead sgn structure
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Photo 2-5.3  Z-bar on a CMSsign

'I panel.

Photo 2-5.2  An Unbalanced Butterfly Model
500 CMS sign structure viewed from the back.
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isthemost common. For atrussoverhead sign
sructure, the CM Sunit isattached tothesign struc-
tureby aluminum“Z” -bars. Refer to Photos2-5.3
and2-5.4. These membersaredirectly attached
to the CM Sunit and bolted with high strength bolts
to structural steel anglesthat are attached to the
overhead sgn structure. At theselocations, typical
torgue requirementsimposed on a high-strength
connection could cause unwanted deformation to
thea uminum member. Therefore, theseboltsshal
betightened to awrench tight condition. Hard-
ened steel washersshall beusedto protect thea u-
minum*“Z” -bar and sed dement fromthebolt head Photo 2-5.4  Connection of a Z-bar to the lower
and nut. Itisrequired, whennotedontheplan, ~ Selfandle

that alock washer be used under the nut in addi-

tionto the hardened flat washer. The memoran-

dumincludedin Appendix D specifically addresses

the bolted connection at thislocation.
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