S-7

OVERHEAD SIGN STRUCTURES

SECTION 5
WoRKING DRAWINGS

Thespecia provisionsrequire the Contractor to submit working drawingsfor overhead sign struc-
tures. Theworking drawingsmust include both shop detail sand erection plans. The specia provisons
also specify that the Contractor supplement these working drawingswith awritten quality control
program. The working drawings and written quality control program are to be prepared by the
Contractor to adequately control hiswork. In addition, Section 5-1.02, “ Plansand Working Draw-
ings,” of the Standard Specifications' outlines other itemsthat the Contractor isrequired to includein
thesesubmittals. Appendix A and B contain checkliststo assist in reviewing both theworking draw-
ingsand thewritten quality control program.

Working drawing review and approval for overhead sign structuresistheresponsibility of the Resident
Engineer andisto beperformed by field personnel. However, to assistinthereview of overhead sign
structureworking drawings, it is Structure Construction’s practiceto perform theworking drawing
review when requested by the Resident Engineer. If issuesarisethat cannot beresolvedinthefield, a

1 Standard Specifications Section 5-1.02 “Working drawings for any part of the permanent work shall include, but not be limited
to stress sheets, anchor bolt layouts, shop details, erection plans, equipment lists and any other information specifically required
elsewhere in the specifications.
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sign structure specidist from the Office of Design and Technical Servicesmay beconsulted for assis-
tance. Thetimeallowed for review of asign structure submittal isspecified inthe specid provisions.

When reviewing working drawings, itisimportant to remember the precedence of the contract docu-
ments as defined in Section 5-1.04 “ Coordination and I nterpretation of Plans, Standard Specifica-
tions, and Specia Provisions’ of the Standard Specifications. The project plansgovern over the Stan-
dard Plans, Standard Plans and project plansgovern over the Standard Specification and the specia
provisionsgovern over the Standard Specification, Standard Plansand project plans. With thisin
mind, one should begintheir review by ensuring that the requirementsin the governing document are
satisfied. Oncethisiscompleted, the reviewer should repeat this process until all aspects of the
contract have been verified. Reviewing working drawings solely by observing adetail or noteinthe
Contractor’ssubmittal and then searching the contract documentsfor acorresponding detail or noteis
apoor practicethat should beavoided. Thisprocesswill not detect if any required information hasnot
been included inthe Contractor’ssubmittal. Thereviewer shall review theworking drawingsby veri-
fying that al required detail sareincluded inthe working drawings using the contract documents, not
vice-versa

5-1 Shop Details

Theprimary itemsto beincluded in theworking drawingsare member sizesand overall dimensions.
Typicdly, thisinformationisfound inthe project plansand Standard Plans. For each sign structure, the
sign pand length, span length, and post height need to be specified intheworking drawingsin accor-
dancewith the contract documents. The cross-section of each member is specified intheworking
drawingsin accordance with the Standard Plans. For sign structuresthat contain trusselements, details
must specify theoverlap dimens on of membersat bolted and welded connections. Itisnot necessary
for aContractor to specify each member’slength, provided sufficient information isdetailed such that
the Engineer issatified that the Contractor canfabricateall componentsof thesign structurefromthe
working drawings.? Some member dimensions, such as plate dimensions, must be specified in the
working drawings, when they cannot be ascertained through any other detail.

2 Standard Specifications Section 5-1.01 “The Engineer shall decide ... all questions as to the acceptable fulfillment of the
contract on the part of the Contractor...”
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All connections, need to be detailed in the Contractor’sworking drawings. Inthe case of welded
connections, the working drawings need to indi cate the weld type and size. Notesshould also be
included asnecessary to perform thework (such asthe necessity of abacking bar or additional surface
preparation). Refer to Figure5-1.1. Welding information, other than weld typeand sizeincludedin
theworking drawings, should be submitted and approved as part of the Welding Quality Control Plan.

Inthe case of bolted connections, theworking drawingsneed to indicate the size of each bolt and bolt
hole. The magority of bolt hole sizes are not specified on the project plans or Standard Plans. For
dotted holesor oversized holesthe planswill specify the bolt hole size. When thebolt hole diameters
isnot specifiedinthe plans, the specia provisionsand Standard Specifications define the maximum
sizefor al bolt holediametersto be 0.80 mm (1/32 inch) larger than the bolt diameter for boltswitha
diameter lessthan 10 mm (3/8inch). For boltswith adiameter greater than or equal to 10 mm (3/8
inch), thediameter of the bolt holeshall not belarger than 1.6 mm (1/16inch) larger than the nominal
bolt diameter. Except for anchor bolts, acorrectly installed bolt will have thethreaded end at | east
flush with, but not projecting more than 6 mm (1/4 inch) beyond, the outer face of thenut. Inthe case
of anchor bolts, thethreaded end will at least beflush, but not projecting morethan 25 mm (1 inch)
beyond, the outher surface of thenut *

In addition to bolt and bolt hole sizes, each bolt component needsto be specified in the working
drawings. Refer to Figure5-1.2. All high-strength bolted assembliesshall consist of ahigh-strength
bolt, nut, hardened washer, and direct tension indicator unless otherwise noted. Refer to the memo
from the Office of Design and Technical Serviceslocated at the end of Appendix D for additional
information on when adirect tension indicator isnot required. General bolt (ASTM gradeA 307)
componentsshall beas specifiedintheplans. If the plans specify that aplate washer be used at all
slotted bolt holes, these washers shall bein additionto all other componentsrequired. Whenthis
requirement isstated and both membersbeing connected together at abolted connection have dotted
holes, two plate washers shall be used and installed such that oneison each side of the connectionand
placed between the member being connected and al other bolt components.

Inthe caseof chord anglesin trussand box beam closed truss overhead sign structures, cross beams
inlightweight overhead sign structures, and pipe membersin tubular overhead sign structures, the

8 Standard Specifications Section 55-1.01 “For all bolts, the... thread stick out...shall be at least flush with, but not more than
6 mm (1/4 inch) beyond the outer face of the nut... The thread stick out of... anchor bolts shall be... not more than 25 mm
(1 inch) beyond the outer face the nut...”
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special treatment called for on plans

Pipe per Table A

/ Grind transition smooth
to 3.81 micrometers

Weld Termination

Location /

Backgouge
TC-U5b

Stop weld short of chamfer Fabricator
information
25x 6.4 ~
backing — TC-Uda
\‘ o
1] Weld Type
w 10
Weld size

WELD DETAIL

Base Plate 76mm thick

14-709 !
See table A for diameter

on 8649
circle

2749

Information for other aspects
of the structure may appear

on the same detail with
information relevant
to welded joints

2739

sign axis \‘
-

Y
=)
6 . If these are holes
What is the orientation S located near welds,
of parts to be welded ? A >’ do the plans limit
how close the

BASE PLATE hole can be?

TABLE A
PIPE DIA PIPE BASE PLATE
SIGNNO | (ouTSIDE) | THICKNESS | DIAMETER Plates are ASTM A36
A 610 127 1016
B 660 127 1067 What type of
materials are

being used?

PIPES ARE ASTM A53 GRB

Figure5-1.1 Typical weld details on fabricator’s working drawings.
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g‘ Specific tightening

sequence.
Bolt hole diameter,
bolt type, size and il\r‘]léggteers
components. tightening Bolt layout. 102
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3 Note:
51 gap,_ | 96 | 96 All bolts, nuts, washers and direct
2| 196 96 < » <> |«— tensionindicators to be galvanized
- 51 pers ASTM B695 Class 50. All plates
L203x102x19 51 —>| - and truss subassemblies to be
typ > 10;‘ galvanized per ASTM A123. ‘D
- Required finishes.

BOLTED CHORD SPLICE DETAIL

Figure5-1.2  Typical bolt detail on Fabricator’s working drawing.

Contractor may proposeto splicetheseitemshby either abolted or wel ded connection. Thisisusualy
donefor transportation or galvanization purposes. If the Contractor optsto make aspliced connec-
tion, they arerequired to submit thelocation of each splicefor approval prior to commencing the
work. The contractor assumesall risk and cost associated with the use of aproposed splice connec-
tion. Typicaly, bolted splicesare performed inthefield and wel ded splicesaredoneinthefabricator’s
shop. However, welded splicesmay be performed in thefield aslong asthe procedureisapprovedin
the Contractor’ sWelding Quaity Control Plan. The splice shall be placed such that it doesnot inter-
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ferewith any other member. Interference may occur at the connection of the walkway bracket or
removablesign pand clipstoatrusschord angle. Inthecaseof trussand box beam closed trusssign
structures, dl chord splices performedin thefield will result inthe connection of the diagona angleand
wind bracing to the chord angles near the spliceto be connected inthefield. The Standard Plansfor
trusses specify abolted connection and detailsall bolts and bolt componentsto beused in thisin-
Stance.

Working drawings shall include material and surfacefinish specificationsaswell asgradesfor each
member to ensurethat each member conformsto the requirements of the specifications. Attention
should be directed to the special provisionsto determinewhich itemsare state-furnished and if the
contract issubject toany “Buy America’ requirements. Unlessamended by the specia provisions, al
material specificationsare stated in Section 56-1.02, “ Overhead Sign Structures; Materials,” of the
Standard Specifications. Materid specificationsfor bolts, nuts, and washers, can befound in Section
55-2, " Steel Structures, Materias,” of the Standard Specifications, asreferenced by Section 56-1.02.
Inthe*” Structural Steel Materias’ tablefoundin Section 55-2 of the Standard Specifications, genera
boltsand bolt componentsarelisted under “ Steel fastener componentsfor general application” while
high-strength boltsand bolt componentsarelisted under “ Componentsof high-strength steel fastener
assembliesfor usein structura stedl joints.” Section 75-1.03, “Miscellaneous Bridge Metal,” of the
Standard Specificationsisa so referenced for bridge mounted sign structure’ sanchorages.

Thesurfacefinishfor overhead sign structures shall conform to therequirementsas specified inthe
specia provisions, aswell as Section 56-1.05, “ Surface Finish,” and either Section 75-1.05, “ Galva-
nizing,” or Section 59-5, “ Painting Sign Structures,” of the Standard Specifications. All galvanization
to be performed on shapes, plates, and barsin sign structures shall bedonein accordancewithASTM
designation A 123. Galvanizationwork to bedone on standard pipeshall comply withASTM desig-
nationA 53. However, ASTM designation A 53 was not intended for pipewith additional members
welded to it, asis often the case with overhead sign structures. ASTM designation A 123 isthe
appropriate specification for galvanizing these standard pipe assemblies.

Thespecid provisonsspecify that al boltsand bolt componentsareto be gal vanized by the mechani-
cal deposition process. The hot-dip processtendsto create thick, non-uniform zinc coatings on the
bolt threads. The zinc coating applied to each component by the mechanical deposition processis
more smooth and uniform compared to the hot-dip process. For thisreason, nutsfor usewith bolts
gd vanized by the hot-dip process may betapped oversize by agreater amount than nutsfor usewith
bolts gal vanized by the mechanical deposition processto account for theexcesszinc. Therefore, the
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mechanical galvanization processresultsin anincreased amount of engagement between the threads of
thebolt and nut. Additionally, more stripping strength isachieved under the mechanical deposition
processfrom thisadditiona engagement. TheASTM designation for the mechanical deposition pro-
cessisB 695, Class50.

Because of their size and length, anchor bolts must be hot-dip galvanized. However, theentirelength
of ananchor bolt doesnot need to be galvanized. Thelower portion of an anchor bolt doesnot need
to be galvanized to prevent deterioration asit iscompl etel y encased in concrete. The Standard Plans
specify exactly how much of an anchor boltstop portionisrequired to be galvanized.

When reviewing asubmittal for atrussstructurethat isto havelaminated TypeA panelsingtaled onit,
carefully verify themember spacing. Often, if thefabricator attemptsto uniformly spacethevertical
and diagond angles, interference devel opsbetween these membersand the sign pand mounting bracket
which preventsthe attachment of the bracket at that location. For alaminated TypeA signpand ona
trussoverhead sign structure, the panel isattached to the superstructure by means of an assembly that
securesthe panel mounting beam to the upper and lower chord angles (chord angle clamp). The
specificlocation for each chord angle clamp isdetail ed on Sheet S8C of the Standard Plansbased on
thelength of thesign panel. Thelocation of the sign panelsshould be considered when thefabricator
specifiesthe spacing of thevertical and diagona anglesand should be verified by the Engineer when
performing theworking drawing review.

Theszeof thesign panel to beingtdled issignificant when reviewing working drawingsasit dictates
thedimentionsof other members. In many locations of the Standard Plans, member dimensionsare
specified asafunction of thesign panel sizethat isfoundintheproject plans (such astheframedepth
for atrusstypeoverhead sign structure). Somereferencesused by Caltransdesignersfor sign panels
list specific panelsby anominal sizerather thanitsactual size. Instead of using afactor of 25.4 for
converting asign panel sdepth or length from inchesto millimeters, thesereferencesuseafactor of 25.
Thefactor of 25.4 would giveyou thesign panelsactual sizewhilethefactor of 25 only givesyou its
nomind sze.

Sincesign panelsaretypically State-furnished items, it is possiblethat the panel deliveredtothe
project will not fit thesign structureif the Contractor fabricated the structure based onthesign panels
nominal size. If these Structuresare built using the dimensionsinthe plans, the State may berequired
to pay for them aswell asanew support structureto bebuilt in accordanceto the actua dimens onsof
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thesignpand. Whenthesgn pand sizesshownintheproject plansdo not match any of thesign panel
sizesgivenintableswithin the Standard Plans, the Engineer should try afactor of 1.016 (25.4/ 25) to
convert thesenomina sizesto actud sizes. If thisconversionisperformed and thesign pand sizetill
doesnot match any on thetabl es, the Designer should be contacted to determinethe actua sizeof the
signpand. If thesizerequired by the Designer doesnot match those given in tableswithin the Stan-
dard Plans, additiona sheetsshould beincluded inthe project plansto instruct the Contractor how to
congtruct thesign structure. The Designer should benoatifiedif any questionsariseregarding thisissue,
or to verify that thedimensionsin the plansarenominal dimensions.

5-2 Erection Plans

Theerection plansshall provide sufficient detail sto demonstrate the Contractor’s methods, proce-
dures, and equi pment to be used when transporting and installing overhead sign structures. Sufficient
detail should be shownin these plansto enablethe Contractor to assemblethe structureinthefield per
the contract documents. Furthermore, aspart of the erection plans, devicesto securethesignduring
shipping, and for lifting and moving during erection as necessary to prevent damageto thestructure's
surfacefinish (such asclips, eyes, or removable brackets) shall be submitted for approval .#

Ananchoragelayout shall be provided intheerection plansto ensurethat theanchor boltscast intothe
foundationwill ignwith thebolt holesinthe baseplate. Alongwith theanchoragelayout, the Con-
tractor shall submit asnugging and tensioning pattern to be used at the connection of theanchor bolts
tothebaseplate. Thispattern should detail thetightening progressingin an dternating pattern. Section
7-3,“ Anchor Bolts,” further describesthis snugging and tensioning pattern at the anchor bolt connec-
tion.

When bolted splicesare to be used on asign structure, the Contractor shall specify hismethod for
attaching the two memberstogether such that proper alignment isachieved and no damageisdoneto
thestructure. Typicaly, dl sructural membersof the superstructure assembliesare spliced together on
the ground and hoisted into place asasingleassembly. Very much like anchor bolts, asnugging and
tensioning pattern should beincluded for al bolted splice connections. At theselocations, thetighten-

4 Standard Specifications Section 56-1.03 “Details of the devices shall be shown on the erection plans to be submitted...”

t JANUARY 2003

oftrans




5-9

OVERHEAD SIGN STRUCTURES

ing should progressfromthe most rigid part of thejoint to thefreeendsor in an aternating pattern, as
aopropriate® Section 7-2, “ Superstructure,” discusses the snugging and tensioning pattern at bolted
gplicelocations.

5-3 Quality Control Program

The Contractor isrequired to prepareaquality control program that specifiesthefabrication, welding,
surfacefinishing, transportation, and installation of overhead sign structures. Thisdocument shall
includedl methods, equipment, and personnel necessary to satisfy therequirementsof Section 56-1,
“Overhead Sign Structures,” of the Standard Specificationsand the special provisions.

Included in Appendix B isachecklist of itemsthat should beincluded in the Contractor’squality
control program. The checklist may containitemsthat arenot relevant to every contract. Likewise, it
ispossiblethat aspecific contract may have unique site conditionsthat should be addressed inthe
quality control program that are not included in the checklist. The Engineer shall havefina decision
over what information needsto beincluded inthe Contractor’ squality control program. Furthermore,
the Engineer shall ensurethat the quality control program coversthe Contractor’sresponsbility with
regard to the convenience and safety of traffic and the publicin accordance with Sections 7-1.08,
“Public Convenience,” and 7-1.09, “ Public Safety,” of the Standard Specifications, asappropriate.

5 Standard Specifications Section 56-1.03 “After snugging up all bolts of the joint, tightening shall progress from the most rigid
part of the joint to the free edges.”
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