RADIOGRAPHIC EXAMINATION OF WELDS

2 | OHIO
| | ; | LAKE COUNTY
THIS WORK SHALL CONSIST OF THE PERFORMANCE AND INTERPRETATION FOR PLATES UP TO AND INCLUDING 2-1/2" IN THICKNESS, EACH
OF A RADIOGRAPHIC EXAMINATION OF BUTT WELDS AS REQUIRED BY THESE PENETRAMETER SHALL BE 1-1/2" LONG AND 1/2"WIDE. FOR PLATES THICKER SEC. LAK-2-10.35
SPECIFICATIONS. IT SHALL INCLUDE THE PREPARATION AND POSITIONING THAN 2-~1/2" EACH PENETRAMETER SHALL BE 2-1/4" LONG AND I" WIDE. .
| - LACK OF PENETRATION SHALL EXCEED 1[/2
OF WELDS FOR EXAMINATION, THE RADIOGRAPHING OF WELDS, THE PROCESS- STANDARD ',\',\?CLND"JIDLUE%GTH_ IN ANY 12 INCH LENGTH OF WELD
ING AND EXAMINATION OF RADIOGRAPHS, THE INTERPRETATION OF RAD!O- THE FILM DURING EXPOSURE SHALL BE AS CLOSE TO THE WELD AS THE SUMMATION OF LENGTHS OF LACK OF PENETRATION
GRAPHS FOR COMPLIANCE WITH THESE SPECIFICATIONS, AND THE PERFORMANCE PRACTICABLE. IF POSSIBLE, THIS DISTANCE SHALL BE NOT GREATER THAN SHALL NOT EXCEED 3/4 INCH AND INDIVIDUAL DEFECTS
AND INTERPRETATION OF ANY RETAKES OF RADIOGRAPHS REQUIRED FOR WELDS | INCH. IN ANY EVENT, THE RATIO SHALL BE SEPARATED BY AT LEAST 6 INCHES OF SOUND
MADE TO REPLACE UNSATISFACTORY WELDS. | VETAL
- DISTANCE FROM SOURCE OF RADIATION \ '
TO WELD SURFACE TOWARD RADIATION
APPROVAL OF DIRECTOR DISTANCE FROM WELD SURFACE TOWARD RADIATION REPAIR OF DEFECTIVE WELDS
TO FILM .

_ THE CONTRACTOR SHALL FURNISH EVIDENCE, ACCEPTABLE TO THE DEFECTIVE WELDS SHALL BE REPAIRED BY CHIPPING OR MELTING OUT
DIRECTOR, OF THE ADEQUACY OF THE EQUIPMENT TO BE USED AND THE SHALL BE AT LEAST 7 TOI. SUCH DEFECTS FROM ONE OR BOTH SIDES OF THE JOINT AS REQUIRED,
COMPETENCE OF THE PERSONNEL- ALL RADIOGRAPHS SHALL BE FREE FROM EXCESSIVE MECHANICAL PROCESS REMOVING ONLY SUFFICIENT WELD METAL TO CORRECT THE DEFECT. THE

| - THEN BE REW AND AGAIN RADIOGRAPHED.
THE INTERPRETATION OF RADIOGRAPHS AND THE CORRECTION OF ING DEFECTS WHICH WOULD INTERFERE WIiTH PROPER INTERPRETATION OF THE JOINT SHALL THEN B ELDED A
DEFECTIVE WELDS SHALL BE SUBJECT TO THE APPROVAL OF THE DIRECTOR. RADIOGRAPH,
- IDENTIFICATION MARKERS, THE IMAGES OF WHICH WILL APPEAR ON , ADDITIONAL RADIOGRAPHS |
SCOPE OF EXAMINATION THE FILM, SHALL BE PLACED ADJACENT TO THE WELD AND THEIR LOCATIONS
' , WHEREVER AN UNACCEPTABLE WELD OCCURS, A RADIOGRAPH SHALL BE
| SHALL BE ACCURATELY AND PERMANENTLY MARKED ON THE OUTSIDE SURFACE MADE 'gf; $HE ADJOINING 12-INCH LENGTHS OF WELD TO DETERMINE IF THE
BY MEANS OF RADIOGRAPHIC EXAMINATION, THE CONTRACTOR SHALL NEAR THE WELD SO THAT A DEFECT APPEARING ON THE RADIOGRAPH MAY FLAWS EXTEND BEYOND THE LIMITS OF THE ORIGINAL RADIOGRAPH. (F
FURNISH EVIDENCE OF THE ACCEPTAELE QUALITY OF THE BUTT WELDS OF ALL BE ACCURATELY LOCATED.

_ UNACCEPTABLE FLAWS OCCUR IN THESE ADJOINING LENGTHS OF WELD, THESE
GIRDERS. THE PARTS OF THESE MEMBERS TO BE RADIOGRAPHED ARE. AS | ot leas? ) DEFEGTIVE WELDS SHALL BE REPAIRED AND THIS ENTIRE PROCEDURE
FOLLOWS THE SIZE OF FILM TO BE USED SHALL BE*4" WIDE X 15" LONG UNLESS

' | - GTH OF WELD.
PERMISSION TO USE A DIFFERENT SIZE IS OBTAINED IN WRITING FROM THE DIRECTOR. REPEATED FOR THE NEXT AD"_OEN'NG 12-INCH LENGTH b

|. THE COMPLETE BUTT WELDS IN THE FLANGES OF EACH GIRDER
EXCEPT THE BOTTOM FLANGE OVER THE BEARING DEVICES.
STANDARDS OF ACCEPTABILITY CUSTODY OF RADIOGRAPHS

2. ONE FOOT AT EACH END OF EACH OF THE WEB SPLICE WELDS. AS SOON AS THE RADIOGRAPHING OF THE WELDMENTS ON THE FULL

THE ACCEPTABILITY OF THE WELDS EXAMINED BY RADIOGRAPHY SHALL

LENGTH OF EACH FLANGE OR WEB PLATE BETWEEN FIELD SPLICES HAS BEEN
THE SHOP EXAMINATION OF THE BUTT WELDS OF THE FLANGE PLATES BE JUDGED BY THE FOLLOWING STANDARDS : COMPLETED. THE CONTRACTOR SHALL SEND TO THE STATE THE PROCESSED
) oo CONTACT Pl THAT L CLooEST To'THE SUnCE oF RADTION' OF
' _ ROt ALLL. ORIGINAL AND RETAKE RADIOGRAPHS. THESE RADIOGRAPHS SHALL
GIRDERS. THE EXAMINATION OF FIELD WELDS SHALL BE MADE AS SOON AS BE ACCOMPANIED BY A CERTIFICATION FROM THE CONTRACTOR THAT THE
PRACTICABLE AFTER WELDING AT EACH FIELD SPLICE 1S COMPLETED. DEFINITION - A DISCONTINUITY RESULTING FROM A VERY NARROW

RADIOGRAPHIC EXAMINATION WAS PERFORMED IN CONFORMANCE WITH THESE

SEPARATION OF METAL. SPECIFICATIONS. THE RADIOGRAPHS SHALL BECOME THE PROPERTY OF THE

WELD CONDITION | | STATE. EACH RADIOGRAPH. SHALL BE CLEARLY IDENTIFIED TO SHOW THE
| | STANDARD - Q?zé"%g vfggﬁ:gg\l%k‘ﬁﬁcgg gOE,‘\?SA,E%'ﬁ'%SDS 258@5?25& . LOCATION ON THE STRUCTURE AT WHICH IT WAS TAKEN. UNACCE PTABLE
- ' = DEFECTS SHALL BE IDENTIFIED IN EACH RADIOGRAPH IN WHICH THEY OCCUR
ALL WELDED JOINTS WHICH ARE TO BE RADIOGRAPHED SHALL BE FREE AND THE REPAIR OR REPLACEMENT OF EACH UNACCEPTABLE WELD DEFECT
OF PAINT, SCALE AND GREASE, AND SHALL BE GROUND FREE OF ALL WELD (2) GAS POROSITY: _ SHALL BE NOTED AND IDENTIFIED
RIPPLES AND SURFACE IRREGULARITIES ON BOTH SIDES. THE DIRECTION OF | : :
GRINDING SHALL BE PERPENDICULAR TO THE LENGTH OF THE WELD. THE DEFINITION - GAS POCKETS OR VOIDS IN METAL.
WELDS SHALL BE GROUND TO SUCH A DEGREE . THAT THE RESULTING RADIO - | REPORT OF COST
GRAPHIC CONTRAST, DUE TO REMAINING IRREGULARITIES, CANNOT MASK OR STANDARD - THE MAXIMUM DIMENSION OFANY INDIVIDUAL GAS POCKET SHALL '
BE CONFUSED WITH THAT OF ANY OBJECTIONABLE DEFECT AND THAT THE NOT EXCEED 1/8 INCH. THE MAXIMUM ACCUMULATION OF S - ‘
WELD SURFACE WILL MERGE SMOOTHLY INTO THE PLATE SURFACE. UNLESS GAS POCKETS SHALL NOT EXCEED THAT SHOWN IN THE "POROSITY HE ‘égmﬁAngCgmtET;SgN?gHT’}E‘ERASDT'ST(;RQPCH;“CAPTS';EECTA%“;O%FTWof,"%.ng
SPECIFIED TO BE GROUND FLUSH, THE FINISHED SURFACE OF THE REINFORCE - STANDARDS" OF THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS. N R o AL R e A TE D INTo T e e O ED
MENT MAY HAVE A CROWN EQUAL TO ONE-EIGHTH THE THICKNESS OF THE S e PARAGR AP
METAL BUT NOT MORE THAN 1/8 INCH. (3) SLAG INCLUSIONS ' '
DEFINITION - NON-METALLIC, SOLID MATERIAL ENTRAPPED IN WELD METAL
RADIOGRAPHIC TECHNIQUE OR BETWEEN WELD METAL AND BASE METAL. BASIS OF PAYMENT
| THE WELD SHALL BE RADIOGRAPHED WITH A TECHNIQUE WHICH WILL STANDARD -A. ELONGATED SLAG INCLUSIONS: NO ELONGATED SLAG INCLUSION " ATE“’R“,YA“CEN‘,;NFS R; NLTBSE,:VPELKS' INS%LAU;_DJNSE A|L é'c ESSQS'.SQFJZM%I’ PRICE BID
DETERMINE QUANTITATIVELY THE SIZE OF DEFECTS WITH THICKNESSES EQUAL SHALL EXCEED TWO- THIRDS OF THE THICKNESS OF THE THINNER FOR  S-7  STRUCTURAL STEET
TO OR GREATER THAN 2 PER CENT OF THE THICKNESS OF THE BASE METAL. PLATE OF THE JOINT IN LENGTH AND 1/16" IN WIDTH, EXCEPT THAT ' :
IN THE CASE OF A WELD JOINING PLATES OF UNEQUAL THICKNESS, BOTH | REGARDLESS OF THE PLATE THICKNESS NO SUCH INCLUSION
PLATES MUST BE RADIOGRAPHED AT 2 PER CENT SENSITIVITY TOGETHER OR SHALL BE LONGER THAN 3/4"AND EXCEPT THAT NO SUCH
SINGLY, WITH THE WELD JUNCTION EVIDENT IN BOTH VIEWS. INCLUSION WHICH IS SHORTER THAN (/4" SHALL BE CAUSE FOR
, REJECTION.
TO DETERMINE WHETHER THE RADIOGRAPHIC TECHNIQUE EMPLOYED IN B. ISOLATED SLAG INCLUSIONS: IN ANY 12 INCH LENGTH OF WELD,
DETECTING DEFECTS OF A THICKNESS EQUAL TO OR GREATER THAN 2 PER CENT THE MAXIMUM WIDTH OF ANY ISOLATED SLAG INCLUSION SHALL
OF THE THICKNESS OF THE BASE MATERIAL, THICKNESS GAGES OR PENETRA- NOT EXCEED 1/8 INCH, THE SUMMATION OF LENGTHS OF
METERS OF THE TYPE HEREINAFTER SPECIFIED SHALL BE PLACED ON THE ISOLATED SLAG INCLUSIONS SHALL NOT EXCEED | INCH,
SIDE OF THE WELDED PLATE NEAREST THE SOURCE OF RADIATION AT AN AND THERE SHALL BE NO MORE THAN FOUR ISOLATED SLAG
EXTREME EDGE-OF THE RADIOGRAPHIC PLATE OR FILM. INCLUSIONS  OF THE MAXIMUM WIDTH OF 1/8 INCH. ANY
TWO SUCH INCLUSIONS SHALL BE SEPARATED BY AT LEAST
THE MATERIAL OF THE PENETRAMETER SHALL BE SUBSTANTIALLY THE 2 INCHES OF SOUND WELD METAL.

SAME AS THAT OF THE WELDED PLATE.

{4) INCOMPLETE FUSION:
THE THICKNESS OF THE PENETRAMETER SHALL BE NOT MORE THAN

REINFORCEMENT. PENETRAMETERS DESIGNED FOR INCREMENTS OF i/8" OF WITH THE BASE METAL OR PRECEDING BEADS.
PLATE THICKNESS ARE ACCEPTABLE. '

STANDARD - NO INDIVIDUAL LACK OF FUSION SHALL EXCEED
1/72 INCH IN LENGTH. IN ANY {2 INCH LENGTH OF

- IN EACH PENETRAMETER THERE SHALL BE THREE HOLES WITH DIAMETERS WELD, THE SUMMATION OF LENGTHS OF LACK OF FUSION _ SEC. L-33
EQUAL RESPECTIVELY TO TWO, THREE AND FOUR TIMES THE PENETRAMETER SHALL NOT EXCEED 3/4 INCH AND INDIVIDUAL DEFECTS : .
THICKNESS, BUT IN NO CASE SHALL LESS THAN 1/16" DIAMETER BE USED. SHALL BE SEPARATED BY AT LEAST 6 INCHES OF SOUND PREPARED. BY
, METAL . - CAPITOL ENGINEERING ASSOCIATES, DILLSBURG, PA.
EACH PENETRAMETER SHALL CARRY AN IDENTIFYING NUMBER REPRESENTING FOR

IN TWO SIGNIFICANT FIGURES THE MINIMUM THICKNESS IN INCHES OF THE

{5) INCOMPLETE PENETRATION -

PLATE FOR WHICH IT MAY BE USED, PENETRAMETERS MAY BE ESTABLISHED FOR | | | EPARENT BE OHWAYS

DIFFERENCES IN THICKNESS NOT TO EXCEED 1/8 SO THAT A SET OF E’ENE- DEFINITION - ROOT PENETRATION WHICH IS LESS THAN COMPLETE OR : DIVISION OF DESIGN AND CONSTRUCTION

TRAMETERS VARYING FOR INCREMENTS OF PLATE THICKNESS OF /8" WILL FAILURE OF A ROOT PASS AND A BACKING PASS TO _ BUREAU OF BRIDGES |

BE ADEQUATE TO SERVE PLATES HAVING THICKNESSES BETWEEN THESE 1/8" - FUSE WITH EACH OTHER. | e

DIMENSIONS. . - |RADIOGRAPHIC EXAMINATION OF WELDS
— BRIDGE NO. LAK-2- 1351

THE IMAGES OF IDENTIFYING NUMBERS AND THE HOLES OF EACH T RE , RELOC. S.R. 2 UNDER S. R 44- RAMP E
PENETRAMETER MUST APPEAR CLEARLY ON THE RADIOGRAPH TO ESTABLISH ° SR | - 9. b
THE 2 PER CENT SENSITIVITY. | | | Wil Pl | | - - LAKE COUNTY
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