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Photo 7-1.1  Some unassembled pieces of a bridge
mounted sign.

OVERHEAD SIGN STRUCTURES

SECTION 7
INSTALLATION

The Standard Specificationsrequiresoverhead
sign structuresto befabricated into thelargest
practical sections, hencefidld assembly will tend
tobeminimal.! Nearly dl field assembly will
be performed using bolted connections; how-
ever, itispossiblethat minimal field welding
may need to bedone (usudly only onanexist-
ing structurewith new overhead formed pan-
els). For atypica one-post sgnstructure, only
two assembliesneed to be attached inthefiel d:
the post and the superstructure. For atwo-
post structure, three membersare usually the
minimum number of assembliesto beattached
with themagority of structuresbeing delivered

1 Standard Specifications Section 56-1.03 “All sign structures shall be fabricated into the largest practical sections prior to

galvanizing.”

JANUARY 2003

|DIVI!IﬂII OF LNGINELRING SLRYVICLY I



7-2

SECTION 7 - INSTALLATION

with four assembliesto be attached: two posts and two segments of the superstructureto be spliced
together. Bridge mounted sign structures may betransported tothefield in severa piecessincethey
tend to be designed with numerous bolted connections.

7-1 Post

Posts aretransported to the construction site with the base plate a ready wel ded to them, aswell as
any other member needed to attach the superstructureto the post (including, but not limited to, post
plates, flange plates, and post angles). Postsaretypically orientated such that ahandhole (or lower
handholefor aCM Ssign structure) islocated away from thetraveled way, or away from oncoming
traffic, an aluminumidentification plateisadjacent to thetraveled way, and all superstructuremounting
elementsarelocated as necessary to ensure proper orientation of the superstructure. Whenasign
structureisoriented such that trafficison both sides of the structure, sound engineering judgment
should be used when determining the location of the handhol e and identification plate, unlessthe
specificlocationisspecified inthe plans. Inaddition totheitemslisted above, the Standard Plans
detail specificlocationsfor couplingsrelativeto thedirection of traffic. Thesecouplingsarespecified
intheir specificlocation to coordinatethesign’selectrical and structurd detalls.

Oncethepost iserected, the anchor bolts should betightened sufficient to stabilizethe sign structure.
Final tightening of these boltsisnot to be done until all necessary adjustmentsare completed. For a
two-post structure, the posts may need to be dlightly adjusted to allow for proper alignment of the
bolts that attach the superstructure to the post. This problem does not exist for aone-post sign
structure, however, the bottom of thesign frameis positioned level for these structures. Rather than
causing any distortion at the superstructures connectionto the post, thisoperation should be done by
raking thepost dightly out of plumbwith theuse of theanchor bolts leveling nuts.? After thishasbeen
doneandthepostisatitsfinal position, all top and bottom nutsareto betightened against the base
plate asdescribed in Section 7-3, “ Anchor Bolts.”

2 Standard Plans Sheet S2, Note 7 “On single post sign structures, the post shall be raked out of plumb, with the use of leveling
nuts to make the bottom of the sign frame level.”
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Photo 7-2.1  The lower juncture plate is partially
visible at the right hand side of this photo of a

CMSsign structure

requirementsvary for different typesof
sgndiructures. Theplansshould beref-
erenced to determine the torque re-
quirement for theseboltsor if thetorque
requirement hasbeen waived.

Two-post trusstypesign structuresare
attached inasimilar manner. Thetop
of the superstructure has a collar
weldedtoit, smilar tothe one-post type.
At the bottom of the superstructure, in-
stead of oneplate, two stedl anglesare
weldedto thetrusson either sideof the
post. Two platescut to the contour of
the post rest on top of these angles.

OVERHEAD SIGN STRUCTURES

7-2 Superstructure

Thesuperstructurefor most overhead sign structures
istypically delivered to thefield with all members
necessary for attaching it tothe post and dl walkway
brackets, when applicable, attachedtoit. For aone-
post trusssign structure, astedl plate with acut out
holein the center (lower juncture plate) iswelded
onto the soffit of the truss. Refer to Photo 7-2.1.
The superstructure should belowered such that the
post isinserted through the opening inthelower junc-
ture plate and thelower juncture plate sitson top of
the post plate. Thetop of thetruss' superstructure
containsacollar that isdesigned asadipfit connec-
tion over thetop of thepost. Boltsareused to con-
nect both thelower juncture plateto the post plate
and the collar to the post. High-strength boltsare
usedin both thesel ocations, but thepecifictensioning

Photo 7-2.2  The lower juncture of a two post truss
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Photo 7-2.3  Connection of armto post at a

Lightweight Type B.

processisessential to ensurethat all mem-
bersfittogether inthefidd asdesigned. Any
misalignment could causethe sign panel to
be skewed or rotated around itsown axis.

Supergtructuresfor al typesof overhead sgn
structures are to have either a hot-dipped
gavanized or painted surfacefinish after fab-
rication. Often, transportation or weight fac-
torsimposelimitationson thesize of theas-
sembly to befabricated. Likewise, whengd-
vanizationisspecified, itiscommonthat the
sizeof the hot-dip gal vanization bath could
limit theassembly’ssize. For thesereasons,
itisnot uncommon for the superstructuresof
atwo-post overhead sign structureto con-

These plates are bolted to the steel angles
through slotted holes so that the plates can
be spread away from the post during erec-
tion. Oncethetop of thepost issecuredin
itscollar, theseplatesarethentightened againgt
the post such that thereis zero clearance be-
tween the platesand the post. Refer to Photo
7-2.2.

The connection between alightweight sign
sructure ssuperstructureand post isdesigned
asabolted connection. For thesestructures,
pre-drilled anglesor platesthat are welded
to both the post and superstructure areto be
bolted together. Careduring thefabrication

Photo 7-2.4  Connection of armto post at a
Lightweight Type C.

sist of bolted splices. Furthermore, tubular overhead sign structures, whether one-post or two-post
type, are designed as a continuous member where the connection of the post to the cross beam or
mast armisabolted field splice. Refer to Figure 7-2.4. In addition to these bolted splices, adetail

]

oftrans
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Silicone calking compound
compressed between
splice plates

,/_\ Splice Plate

4~ ——Bolts

Reinforcing fillet
weld at complete
penetration
groove weld

Figure 7-2.1  Bolted Chord Splice at Tubular Sgn
Structure

existsinthe Standard Plansto alow overhead sign structure fabricatorsto perform awelded splicein
their shop on structura stedl anglesor pipemembers. Whether abolted spliceisperformedinthefield
or awelded spliceisprepared inthe shop, it isthe Contractor’sresponsibility to obtain approval for al
splicelocations.® Locationsof splicesshall beasoutlinedinthe Standard Plans.

Wheningpecting high-strength bolts, in addition to the Standard Specificationsand specia provisons,
thefield inspector needsto haveacopy of the* Specificationsfor Structural JointsUsingASTM A 325
or A 490 Bolts’ (RCSC Specifications) and befamiliar with their requirementsto properly inspect
these assemblies.* Thismanual isavailablefor download onthe Officesof Structure Construction’s
(OSC) Web Siteat http://oscnet.dot.ca.gov/oscnet. Included for referencein Appendix D are Bridge
Construction Memos 170-1.0, 170-2.0, and 170-3.0, that detail Structure Construction’s proce-
duresfor ingpecting high-strength bolted connections aswell asamemorandum which discussesthe
ingtdlation of high-strength bolts at various| ocationswherethetorque requirements have been waived.

3 Standard Specifications Section 56-1.03 “Splice locations shall be submitted to the Engineer for approval, and the Contractor
shall not commence fabrication until the splice locations are approved.”

4 Standard Specifications Section 55-3.14 “Bolted connections using fastener assemblies shall conform to the requirements in
“Specification for Structural Joints Using ASTM A 325 or A 490 Bolts” (RCSC Specifications) approved by the Research
Council on Structural Connections of the Engineering Foundation and [the Standard] [S]pecifications.
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Photo 7-2.5 Bolted chord splice on a two
post truss

The specia provisionsand Standard Specificationsre-
quireall high-strength bolted connectionsto includea
direct tensionindicator (DTI) for tension verification.
DTI’sshould beinstalled per the procedureoutlined in
Section 55-3.14B, “Bolted Connections, Installation,”
of the Standard Specificationsexcept that, at |ocations
wherethetorquerequirement for high-strength boltshas
beenwaived, no DTI'sshould beingtalled. Testing of al
boltsand bolt components shall be performed per the
specificationsinthe specid provisions, Standard Speci-
fications, and the appropriateASTM specifications. Ta:
pered feeler gagesarerequired to properly inspect all
high-strength boltsingtaledwithDTI’s.

Anadternating snugging and tens oning pattern should be
used wheningtaling high-strength bolts. Typica snug-
ging and tensioning patterns proceed fromthemost rigid
part of the connectionto themost flexible. Inthecaseof
splicing two-anglestogether (such aschord anglesfor a

trusstypestructure), themost rigid part would belocated away from the ends of theanglesor plates.
The pattern should then proceed towards the end of the angles and platesto increase the contact
surface. Refer to Figure5-1.2. Inthe case of splicing two memberstogether inacircular pattern
(suchasabolted splicefor in atubular typesign structure), the snugging and tensioning pattern should
proceed in acriss-crosstightening sequenceto minimizethe amount of prel oad lost inthe connection.

Duringingallation, thefieldingpector shall insurethat al boltsare properly installed and that al neces-
sary surface preparation hasbeen performed. Each bolt, unlessotherwise specifiedin the plans, shall
betensioned asadip critica connection.> However, unlessthejointisactually specified asdipcriticd,
the special surface preparationsat faying surfacesof dip critical connectionswould not berequired.

5 Standard Specifications Section 55-3.14 “All connections made with fastener assemblies shall be tensioned as a slip critical
connection, whether classified as a slip critical or bearing type connection, unless otherwise designated on the plans.”

]
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Inaddition, further requirementsfor high-strength bolted connectionsmay exist. On many contracts,
the Contractor may need to perform rotational capacity testsprior toinstallation and verify that the
minimum tens on was achieved for those high-strength boltsinstalled. Theseconditionsmay require
the Contractor tofurnish additiona high-strength boltsto satisfy their contractud obligations. Sections
56-1, “Overhead Sign Structures,” and 55-3.14, “ Bolted Connections,” of the Standard Specifica-
tions should bereferenced for these requirementsaswell asthe special provisionsfor any require-
ments added to these sections.

7-3 Anchor Bolts

Thespecia provisonsspecify that an dternating snugging and tensoning pattern shall beused for the
anchor bolt connection of overhead sign structures. Furthermore, the special provisionsrequirethis
pattern to be submitted aspart of theworking drawings. The Contractor shdl follow the snugging and
tensioning pattern specified in the project plans, where applicable. When no patternisgiveninthe
project plans, the Contractor shall use an aternating snugging and tensioning pattern per industry
standards. A typica snugging and tensioning pattern for the connection of the base plateto the pedes-
tal issimilar to that described in Section 7-2, “ Superstructure,” for bolted splicesin tubular type
overhead sign structures. Here, acircular pattern shall be used and thetightening should proceedina
Criss-cross sequenceto minimizethe amount of prel oad lost inthe connection.

7-4 Final Records

Theinstallation of an overhead sign structureis not complete until the as-built condition hasbeen
recorded for future use by other entitieswithin Catrans. Theas-built condition of asign structureis
just asimportant asany other portion of thework. The Engineer isresponsiblefor recording any as-
built changesto thelocation or design of the structure depicted on the contract plansincluding the
horizontal distance of the structurerelativeto thetravelled way. Additionally, the actual measured
vertica clearance of the overhead sign structurerelativeto theroadway shall berecorded. Theas-
built plans once compl eted shall be processed in accordancewith Section 5-104D, “ As-Built Plans,”
of the Caltrans Construction Manual .
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Thehorizonta distanceand vertical clearance mentioned previoudy are necessary to determineany
restrictionsto limit the size of vehiclesthat cantravel onaparticular roadway. Often, the appropriate
timeto takeand record these measurementsisimmediately after thesign hasbeeninstalled whilethe
Contractor hasall their equipment and necessary lane closuresin place. Atthistime, if needed, the
Contractor’sequipment and lane closures may be used by the Engineer to obtain thisinformation.®
The Engineer should make use of any laneclosuresat thistimeasthey aredifficult to get and can be
codtly if they areonly for measuring an as-built condition. Once obtained, the horizontal distanceand
vertical clearance should be recorded and submitted in accordance with Section 3-705B, “ Clearance
and Bridge Permit Rating Changes (Permanent),” of the Cdtrans Construction Manual.

¢ Standard Specifications Section 5-1.08 “The Engineer shall, at all times, ...be furnished with every reasonable facility for
ascertaining that the materials and the workmanship are in accordance with the requirements and intentions of [the Standard]
[S]pecifications, the special provisions, and the plans.
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