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RADIOGRAPHIC EXAMINATION OF

7his work shall consist of the perforrmarice and mterpreftation of a radro-

graphic exarmination of welds as required by these spec/frca-
trorns. It shall include the preparatien and positioning (where practical)

of welds for examination, the rodibgraphtinhg of welds, the processing and
exormination of radiograplis , the unterpretation of rodiographs for cormpliance
- with these specifications, and the performance and interpretation of any
refakes of radiographs required for wekls rmade fo replace unsatis factory
welds. | : ' |

APPROVAL OF D/RE'CTO'R

The Contractor shall Furniish evidence ,occep/ob/= fo the Director
adequacy of the equiprment to be used and the cormpertence of the
personne/ performing the work.

The inferprefation of radiograplhs and the correction of defective
welds sho/l be subject? to the agpproval of the Director

SCOPE OF EXAMINATION

By means of radiographic exarninatiorn, the Cobfroc Ffor shall Furrish
ewvidence of the accepltobl/e quality of the welds vsed In fabricating and
erecf;:rig 7;%8 girders, The parts of those members to be rodiogrophed are
os Ffo//ows <

L The complete butt welds in both flonges of every flange splice.
2. One /foot from ceoch end of eachk of he web splice welds.

. , Shop butt welds of the flonge
plates and of the web plates shal/l be delerrmined to be accepiable
before these flange and web plates are assermbl/ed and welded /o
Forrm the girder segments

WELD COND/T/ION

All welded joinfs which are to be radiogrophed shal! be free of
pairnt, scal/e ond grease, ond sha// be ground free of al// weld
ripples and surfoce irregularit/ies on both sides. 7The direction
of grinding shall be perpendrcular ro. trre length of the weld. The
welds shall be ground ro such o degree that the resulting radiographlric
contras?, dus fo remarring irreqgul/arities, cannot- mask or be confused
with that of ariy objectionable defect and that the weld surface
will merge smoothly info the plate surface. 7The finished surface
of the reinforcemenr? may have a crowrn of armn approxrmaltely
uriiforirr amournt nof ro exceed the following

Llate Thickness. Truckrness of Rermforcement
Up to Ve inch | inclusive Ve inch
Over Yz to / inch, inclusive 23z /nch
Over [ irnch 78 jrich

RADIOGRAPHIC TECHNIOQUE

The weld sholl be radiwgrophed with a technigue which will determine
quantitatively the size of defeglts with the thickrniesses equal 7o or greater
thaorn Zper cent of the thichkness of the base rmetal. In the case of a
weld joining phktes of unequal thickress, both plates must be radio-
graphed of R percent sensitivity rogether or singly, with the weld
Junction evident irn bo?h wews.

7o determine whether the rodiographic technigue employed is defecting
defects of a rthickness squal/ to or greater than 2 percen? of the
thickness of the base material, fh/b?ness Qages or penertrarmerers of
the type hereinofter specified shall be placed on the side of the welded
plore nearest the source of radrigtion ot arn extreme edge of the
radrograplic plate or Filrm. | _

 The material of the penctramcter shall be substartially the
sarrne as that of the welkisd plate.

he thickness of the penetrameter shall be ot rmore than 2 percent
of the 7thicknrness of the plate exclusive of ary weld reinforcerment
Peneltrameters designrned for irnicrerments of V8" of plate thickness
are acceprable.

GENERAL NOTES (Contt)

RADIOGRAPHIC TECHNIQUE (contd)

In each penctrarmeter there shall be three holes with diameters equal
respectively o two, three and four times the penetrarmeter thickress,
but in ro case shall less tharn U6 " diarmeter be used.

Lach penetramcter shall carry on identifying number_mpresenﬁn[q
/n two significant figures the rmiirtirmurm thickness in inches of the plafe
for which it may be used. Peneframeters may be establ/rshed for
differences m thickness rnot fo exceed 8" so rhat o set of perietfra-
meters vaorying for /ncrerrients of A:a/cyr‘e thuckness of V8" will be

/

odeguate 7o serve plates having thicknesses befweern these 78"
QI ersrons . o |

The images of i/dentifying num_be'f'*s arid the holes of each pernetrarmeter
must appear clearly or the radiographr to establish the Z percent
sernsitivity. | " -

For plates up ro ard /nc/udlng 2 1" ir thickness, cach penetrarmeter
shal] be V2" forrg and Vz” wide. “For plates thicker than Z Yz each
pencetrameter shall be Z 44" /0/?9 and /" wide.

The Filrm during exposure shall be as close to Fthe welkd as
pracifcabls. If possible, this aistarice shall be not greater thar

/inch. In any evert, ;‘he-.rcr/v‘o-

Distarce from source of radiatiors to weld surface toward radriation |

defects from ore or both sides of the joint as

Distance fromr weld surfoce toward radiatiorn fo Filrm
shall be at least 7 o . |

All radiographs shall be free from excessive mechanical! processing
defects whiich would interfere with proper interprefation of the

rodrograph.

Identrfication markers, the images of which will appear orn the Film,
shall be ploced adjacent to the weld and their locatiorns shall be
gccurately and permanently marked orn the oufrsride surfoce rear
the weld so that o defect adppearing or the radrograoph may be
agccuraltely located. -

The size of film to be used shall be 4 wide » 15" long unless
permission ro use o Jdifferent size s obtained imn writing frorr the
Drrector.

STANDARDS OF ACCERTAB/LITY

The ‘acceptability of the welds exarmined by radiogrophy shall be
Judged by the following standards :

(/) Cracks :

Definition — A discontinuity resulting from o very narrow separatior

. of metal. ' |

Standard- Mo wely contarning cracks regardless of length, size or
locatior: shall be cdnsidered gcceptable.

(Z) Gaos Porositey :

Definitron - Gos pockers or vords in meftal.

Standard - The rmaximurm dimension of any individual! gas pocke?
shall not exceed 48 inch. The mMaximum accurrulation
of gas pockets shal/l/ no? exceed thal shown in the
"Porosffy Starndards” of the American Society of Mechanical
Engrneers. | ,

3) 57&79 Inclusions :

Defrnitiors- Non-meftallic, solid material entropped in weld metal
or between weld rmetal arnda base metal.

Staoncard-A.tlongated slag inclusrons : No elongated rcliusion
shall exceed two-thirds of the thrchrness of the thinner
plate of the joint in lengttr and (ie”in width, except
that regard/ess of fthe plate thickriess no such inclusion
shall be longer thon 34" and excep? that no such
inclusicorn which rs shorter tharn ™ shall! be cause for
rejectior. .

8 Isofated slag inclusions : In any /2 irich lfength of we/d,
the maximurm width of any rsolated sk I1r2C/UsSiOn
shall not exceed B8 inch, the sumrmation of lengths
of rsolated slag /nclusrons shall not exceed ] inct, and
there shall be no more than four isolated slag incl/usions
of the rrmaxirmurrr widtfr of 48 inch. Ary two such
/nctusions shall be separated by at lfeast Z inchres of
sourtd weld rmetal.
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STANDARDS OF ACCEPTABILITY (contd) |

(4) Incomplete Fusiors :

Definitior- Failure of the weld mertal to fuse completely with the
- base metal/ or preceeding beads. -
Standord - No individual! lock of fusriorn shall exceed Yz inch ir
- length. In any IZ inch length of weld, the: surrirmation
of lengths of fack of fusior, shall ot exceed 34 inch
arnd individual defects shall be separated by at least
& inches of sound metal. - : :

(5) Incornplete Fernetration

Definition- Reot perntetratiorn wtich s less than complete or failure

of @ root pass arnd < backing pass fo fuse with
_ each other. ‘ E : i .

Standard- No individual lack of penetratior?  shall exceed Yo inch
in lengtf. In ary /2 inch length of weld, the surrrration
of lergths of lack of penctraFiorr shall not excesd 34
inch and individual defects shall be separated by at
least & rrchies of sound metal. )

REPAIR OF DEFECTIVE WELDS

Defective welds sholl be reparred by chipping or melting out such
uired , removirtg only
sufficient weld metal fo correct the defect. 7The jorhrt shall then be
rewel/ded ond again rodiographed. o o '

3

ADDITIONAL RADIQOGRAPHS

Wherever an unacceptable weld occurs a radriograph shall be rmade
of the adjorinifig (Z2-inchk flengths of weld to detsrmiine iFf the flows exterid
beyord the lmits of the original/ radiograph. ¥ unaccepltoble flaws occur
irn these adjoining lerngths Of weld, ftheése defeclive welds shall be repaired
and this entire procedure repeated for the rnext adjoiring /R inch
lerngth of weld. | | ‘

CUSTODY OF RAD/IOGRAPLPHS

As soor as the radiogrophing of the weklments on the Full length of
cachr Flange or web plale betweern Freld splices has been completed, the
Corntractor shall sernd to the Stalte the processed contact fiirm ( that
frim closes? fo the source of radiation) of o/l aoriginal and retoke
rodrographs. 7hese radiogrophs shall be accompanired by a cerfrfi—
catron from the Confractor thal the radiographic exarminagtion was
performed irn cornformmarice with these specificatiorns. The rodrograpts
shall becorme the property of the State. Fach rodiograph shall be
clearly rderntrfied o shrow the /locatiorn orn the strudture at which
[t was faker. Unacceplable defects shall be identified in each
radiograph in whirch they occur and the repagir or replocerpent of
each uriacceptable weld d&fect shall be mnofed aricd identirfied.

REPORT OF COST

After the completiorn of the rod/bgr'cphtt inspection of welds, the
Contractor shall furnish the State o cormplete report of the cos? of
performing this work, separated /nta the iterms rmentioned in the follow-

ing paragraph.
BAS/IS OF PAYMENT

Payrmert for this work, including all fabor, equiprment, maoteriols and
incidentals, shall be included in the unit price brd for 87 Structural ’
Steel. .

SHOP DRAWING S For #xe qrraers shall inc/vde an overall /ayav? wirt
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