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OVERHEAD SIGN STRUCTURES

SECTION 4
WeLpine REQUIREMENTS

All overhead sign structuresto be fabricated and installed in accordance with the Standard Planswill
have welded connections. Most welding work on sign structureswill be performed in thefabricator’s
shop; however, thereare occasionsin which field welding will need to be performed by the Contractor
to satisfy the requirementsof the contract. The contract documents need to be reviewed to determine
the scope of thewelding work to be performed. Each welded connectioniscalled out in either the
Standard Plansor project plans. The Standard Specificationsand specia provisions stipulatethe
requirementsto be observed when performing thiswork. Itistheresponsibility of the Contractor to
ensurethat all aspectsof the contract regarding welding are adhered to and, asthe quality assurance
inspector, it isthe Engineer’ sresponsi bility to confirm that the Contractor isdiligently adhering to the
qudity control requirements.

4-1 Welding Quality Control Plan

Section 8-3.02, “Welding Quality Control,” of the special provisionsmay requirethe Contractor to
submit for approval aWelding Quality Control Plan (WQCP) for all welding to be performedin
conformancewith the provisionsin Section 56-1, “ Overhead Sign Structures,” of the Standard Speci-
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fications. Nowelding shal be performed until theWQCPisapprovedinwriting by theEngineer. This
section of the contract specifiesthe Contractor’squality control requirementsaswell asthe quality
assurance program to be followed by the Engineer. The Resident Engineer needsto ensure that
“Welding Quality Control” have beenincorporated into the specia provisionsfor al contractswithan
overhead sign structure with welded connections. If thissection of the special provisionsisnot in-
cluded as part of the contract, the Resident Engineer should take the appropriate stepsto verify if itis
necessary to add these requirements using acontract change orde.

Prior to submitting the WQCP, the special provisionsmay state that apre-welding meeting shall be
held to discusstherequirementsfor the WQCP. The Engineer, Contractor, any subcontractorswhose
work includeswel ding (including the overhead sign structurefabricator), and any entitiestobeusedin
thework (such aswel ding inspection personnel or nondestructivetesting firms) should beincludedin
thismeeting. At thistime, the Engineer must befamiliar with thework to be performedto completeall
itemsof work for overhead sign structures. All situationsthat are unique for the specific contract
should be discussed to ensure that the WQCP is compl ete when submitted. Personnel from the
Division of Materials Engineering and Testing Services, Office of Structural Materials (OSM) are
availablefor assistance and guidancein wel ding rel ated mattersand, upon request, can beavailableto
either conduct or be present at the pre-welding meeting. OSM isalso availablefor any other mesting
that may ariseregardingwelding related i ssues.
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with AWS D1.1

Figure4-2.1 Common Elements of Weld Symbols

JANUARY 2003 DIVISION BF LNGINELRING SERVICES




4-4

SECTION 4 -WELDING REQUIREMENTS

—

Drawing Result
ARROW SIDE
‘\J*/EL
1
Drawing Result
OTHER SIDE

!\li,

or

,,4I\ﬁ

Result

or

i\’i,

Drawing

BOTH SIDES

i

I\li,

Drawing

WITHOUT ALL AROUND SYMBOL

I\li,

/|

I\li,

Tl
T

Drawing

WITH ALL AROUND SYMBOL

!\17,

Result

!\li,

=

i\’i,

Result

Arrow Side vs. Other Side vs. Both Sides

]

Figure 4-2.2

Meaning of Weld All-around symbol
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FILLET WELDS

requireaWQCR, the Contractor isrequired to submit three copies of the WQCPto the Engineer.
Upon receipt of the submittal, the Engineer should perform areview to check that the WQCP as
submitted iscomplete. After the Engineer issatisfied that the submitta iscomplete, two copiesshould
beforwarded to OSM for review. Thethird copy should remain with the Engineer to bereferenced
when needed and included in the project filesunder Category 9“Welding”. When OSM hascom-
pleted their review, they will contact the Engineer both by phoneand withamemorandumtoinformthe
Engineer of their findingsand recommendation for approval. When the Engineer is satisfied that the
submitted WQCP adheresto the requirements of the contract, aletter should beissued to the Con-
tractor approving the submittal and requesting seven copiesof the approved documents.

Included for referencein Appendix CisBridge Construction Memo 180-2.1 that discusseswelding
quality control. Checklistsareattached to thismemo which areto be used by the Engineer, OSM, and
distributed to the Contractor. Although the checklists provided areextensive, areview of the appro-
priate contract documents needsto be performed by the Engineer to verify that the checklist addresses
all therequirementsof the contract.
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Corner Joint

Butt Joint Lap Joint

Figure4-2.3  Main Types of Welded Joint Configurations
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Figure4-2.4 Fillet Welds
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Figure4-25 Complete Penetration Groove Welds
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Figure 4-2.5 (cont.)  Complete Joint Penetration Groove Welds

4-2 Weld Typesand Symbols

A typica welding symbol will have an arrow pointing to the specificjoint that isto be connected. The
arrow will beconnectedto ahorizonta linecalled thereferenceline. Thereferencelineisusedto show
the specific weldsto be performed at ajoint by means of weld symbols. A weld symbol below the
reference lineindicatesthat the weld isto be performed on the side of thejoint that the arrow is
pointing to whereasaweld to be performed on the other (opposite) side of thejoint will be specified
abovethereferenceline. Refer to Figure4-2.2. Unlessindicated otherwise, al welds areto be
continuousfrom oneend of thejoint to the other. Commonly, aweld will be specified asan al-around
weld onthewelding symbol by including acircleat the point wherethe arrow meetsthereferenceline.

When aweldis specified asal-around, theweldisto follow the contour of the member being con-
nected so that thewelding material completesasolid loop by ending at the samelocation it began.
Refer to Figure4-2.2. Weldsaong the circumference of apipe are assumed to beall-around unless
otherwise noted and do not requirethe al-around notation on thewel ding symbol.
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Figure4-2.6 Partial Joint Penetration Groove Welds

Themgjority of weldsfound on overhead sign structures arefillet welds. Fillet weldsattach two
memberstogether that sharea90-degree anglesuch asat acorner joint, T-joint, or lapjoint. Thisweld
formsaright trianglewith thetwo normal legs being the edge of the membersbeing attached. Refer to
Figures4-2.3 and 4-2.4. Occasionally, fillet welds may be specified wherethe angleislessthan or
greater than 90-degrees. Fillet weldsare called out on awel ding symbol by meansof atriangle. The
szeof thefillet weld (Iength of thenormal legs) iscalled out onthewelding symbol adjacent totheleg
of thetriangle. When no sizeisspecified onthewelding symbal, thefillet weld shdl not besmaller than

theminimum sizeasspecifiedinAWSD1.1.
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Figure4-2.7 Examples of use of tails on welding symbols in the 1999 Sandard Plans
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Though other types of welds exist, nearly all other weldsto be performed on sign structures (as
specified inthe Standard Plans) aregroovewelds. Grooveweldsare performed in agap betweenthe
two membersbeing joined together. Grooveweldsaretypicaly performed onabutt joint, T-joint, or
corner joint. All grooveweldscanfitinto one of two categories, completejoint penetration (CJP) or
partid joint penetration (PJP). A CIPgrooveweld consistsof aconnection wherethewel ding material
penetratesthe entire depth of thejoint. Thewelding material for aPJP groove weld, whether per-
formed from one side or both sides of thejoint, does not penetrate the entire depth of thejoint.

Thethree primary types of groove weldsfound in the Standard Plans are V-, bevel-, and square-
groovewelds.

* AV-grooveweld, caled out by meansof a“V” on awelding symbol, requires both
membersto have prepared (or beveled) edges.

» Abevel-grooveweldissimilar to aV-grooveweld except that only one member at the
joint requiresaprepared edge. Bevel-groovewedsarereferenced on awelding symbol
with avertical lineontheleft and alineon theright that intersectsthe vertical lineand
referencelinetoforma”“V” withonevertical leg.

» A square-grooveweld doesnot requireany bevelingandiscalled out onthereferenceline
astwo parale vertical lines.

A filletweldissometimesused to reinforceagrooveweld. Onesuch exampleisthe connection of the
post to the base plate for atrusstype overhead sign structureswhere abevel-groove weld with a
reinforcing fillet is specified. Thisweld, which can befound only at corner or T-joints, consistsof a
prepared edge on one of the members being joined, agrooveweld, and afillet weld at theinterior
corner. Thiswedisshown onthereferencelinein asimilar fashion asabevel -groove weld except that
thevertical part of thesymbol iselongatedto alow for atriangle(fillet weld symbaol) to be affixed at the
end of thevertica line. Refer to Figure4-2.5.

For groovewelds, the depth of any beveling andtheweld size, if indicated, will be shown on theleft of
theweld symbol withtheweld sizein parenthesis. If neither the depth of any beveling or weld sizeis

1 Standard Specifications Section 56-1.04 “Welding, nondestructive testing of welds, and acceptance and repair criteria for
nondestructive testing of welds on steel overhead sign structure members shall conform to the requirements of AWS D1.1 and
the special provisions.”

JANUARY 2003 DIVISION BF LNGINELRING SERVICES




&-72

SECTION 4 -WELDING REQUIREMENTS

indicated, theweld shal beaCIPweld. If thedepth or sizeisindicated, theweld may beeither aCJP
or PJPweld depending on the dimensi ons specified and the dimensi ons of the membersbeing con-
nected.

Another grooveweld that may occasionaly be encountered on sign structuresistheflair-bevel groove
weld. Theweld symbol for aflair-bevel grooveweldissimilar to that for the square grooveweld,
however, the non-vertical leg of the symbol curvesaway fromthevertical leg.

Often, contour symbolsareincluded ontop of aweld symbol when specificfinishesarerequired. A
graight lineabovethewe d symbol will be used when the exposed surface of theweld needsto beflat
or flushwith themember beingjoined. A curved linemay also be used for either aconvex or concave
surfacefinish. Thoughitisnot typicaly specified inthe Standard Plans, acapita |etter may beplaced
abovethe contour lineto denotethe method of finishing theweld. When no method isindicated, the
Contractor may achievethefinish required by any meanspermitted by the contract documents. The
only finishing method specified in the Standard Plansisgrinding and isshown by placinga® G” above
the contour line. Chipping (C), hammering (H), machining (M), androlling (R) are a so standard
symbolsused by the American Welding Society (AWS).

An additional tool used for adding specifications, processes, or other requirementsto awelding sym-
bol isatail. Refer to Figure4-2.7. Atail isonly added to thewelding symbol wheninformationisto
beprovided. Examplesof information stated using atail asfoundinthe Standard Plansare* optional
joint” and “sedl weld.” Occasionaly, agroove weld may be specified asaCJPor PIPweld by means
of atail. Another symbol that iscommonly used by Fabricator’sin their working drawingsthoughitis
not foundinthe Standard Plansisthe supplementary symbol for backing. Thissymbal, gpplicableonly
to CJP groovewelds, isarectangle placed opposite of theweld symbol onthereferenceline. Inthe
Standard Plans, backing istypically spelled out rather than called out by means of thissymbol. In
working drawingsabacking symbol may include aletter designating thetype of backing to be used.

4-3 Fabrication Inspection

The Standard Specifications state that all work associated with welding and nondestructivetesting
(NDT) of weldson overhead sign structures shall conform to the requirements of the American Weld-
ing Society (AWS), Structural Welding Codefor Steel, AWSD1.1 and the specid provisons.! This
Code statesthat the Contractor isresponsiblefor all agpectsof quaity control, including but not limited
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to fabrication inspection and testing. Furthermore, AWS D1.1 requiresthe Contractor to perform
visud inspectionsand observationsprior to assembly, during assembly, during wel ding, and after welding
to ensurethat the material sand workmanship meet the requirements of the contract documents.

The specia provisionsa so havefurther requirementsin Section 8-3, “Welding,” and Section 10-1,
“Congtruction Details, Generd” under the section that discussessign Structures. These sectionsstipu-
latethat the Contractor must performvariousNDT to detect welding rel ated defectswithintheweld
metal, base metal, and the heat effect zone of the base metal adjacent to theweld. Thismay include
ultrasonictesting (UT), radiographic testing (RT), or magnetic particletesting (MT). Both thevisual
inspectionand NDT results must be documented by the Contractor and submitted to the Engineer
prior to shipment from thefabricationfacility.

Aspart of the State of Cdifornia’ squality assurance program, personnel fromtheDivison of Materias
Engineering and Testing Services, Officeof Structurd Materias(OSM) must perform random inspec-
tionsand NDT prior to rel easing the compl eted structurefrom thefabrication facility. Thesestructures
areinspected and tested for compliance with the contract documents and approved working drawings
during fabrication and prior to shipment from thefabrication facility. Furthermore, OSM personnel
performrandom visua inspectionsof thematerial and workmanship during fabrication to confirmthat
the Fabricator’s personnd arediligently performing their quaity control requirementsas specifiedin
the contract.

When OSM personnel observeworkmanship or material that does not meet the requirementsof the
contract documents, aNon-Conformance Report (NCR) isgenerated to document thefindingsand
discrepancies. TheNCR isadocument used to relay information from OSM to the Resident Engineer
and/or Structure Representative. Only structuresthat conform to the contract documentswill be
released for use by OSM.

Oncethefabricated overhead sign structure is complete and OSM personnel have confirmed though
visua inspectionsand NDT that the fabrication meetsthe requirementsof the contract documents, the
structurels rel em tor Shl pment Oncethesructureisreleased, OSM personnel will tag the com-

SR A AT 92 {1 ASBIERE ER T Retope
that accompanl esthe structure totheste and transmit acompleted Form TL-29, “ Report of Inspec-

el YIRS SYTRSRESTREATIEG A e verlR) et hiofhisrBnuh

the orangetag attached?o the: structure matchestheinformation onthe Form TL- 29 prior toinstalla-
il dard Specifications Section 56-1.10 “The contract price paid per kilogram for install sgn structure ... shal include full
compenwtlon for ...any welding, painting, or galvanizing required during installation..

4-4 Field Inspection

ARRauahrelp dlvel dingonoverhead sgnstructureswill- occl TS [N BB NGINERRING.
will arisethat requirefield welding to be performed to satisfy tf '

most common occurrenceiswhen the contract specifiesthat anew overhead formed sign panel isto
beingtalled onto an existing truss structureto replace an older sign panel. These panelsareattached to
the structure using removable sign panel frames (RSPF) and clip anglesasdescribed in Section 2-1,
“Overhead Formed Panels.” Thelayout of theclip angleswelded to thetrussused for installing the
original sign panel typicaly will not be adequatefor installing alarger sign panel. Another Situation




