GUE-70-0994R
3001385

Identification and Inspection
of Fatigue Cracks
in the Built-up Welded Beams

Re-inspection

10-4 and 10-6-2011
By: Albert Abel
Bridge Specialist 11



BRIDGE DATA

TYPE: Single Span Composite welded built-up steel beam.
SPAN: 96'-6" c/c bearings

Substructure: Full height concrete abutments on spread footings
Roadway: Varies 80'-5" average f/f rails

Deck: 9.25" concrete

Wearing Surface: .75" monolithic concrete and 1.75" SDC (placed 1990}
Skew: 3deg. 19 min. 19sec. right forward

Alignment: 2 deg curve and spiral

Design Loading: CF-2000(57)

Minimum Vertical Clearance: 16'-3" on [-77NB

Year Built: 1965 Proj. 312(63)

This structure carries east bound [-70 and ramps H and F over north bound 1-77 and
ramps F and D for a total of 4 lanes of traffic on the bridge and 4 lanes of traffic under.
In 1990 new bridge rails, expansion joints, approach slabs and a SDC overlay were placed.

On June 27, 2000 during the annual inspection of the structure what appeared to be cracks were
noticed in the webs of beams 4 and 5 near mid span at the top flange welds over the X bracing.
The next day a close up inspection using Dye Penetrant was used to confirm the existence of the
cracks.

After consultation between D-5 and the Office of Structural Engineering, it was decided that an
in-depth inspection of suspected crack locations be performed to locate all existing cracks. After
all the cracks are located the ends of the cracks would be drilled to try and stop any further
propagation of the cracks. This work was performed by the D-5 Bridge Inspectors starting
November 6. 2000 and was completed November 17, 2000. The drilled cracks will be monitored
on an annual cycle to determine if the drilling has stopped the cracks from growing.

A total of 10 cracks were found in 2000. The cracks varied in length from 1" to 3.25",

In August of 2007 a re-inspection of the cracks was done using dye penetrant to look for growth
of the existing cracks and to find any newly formed cracks.



RE-INSPECTION
October 4 and 6, 2011

By: Albert Abel
Matt Beedy(in bucket truck)
Jeff Watson

FOR CRACK LOCATIONS SEE SKETCH BELOW
Legend: B = beam, C = Intermediate crossframe from rear abutment

B1.,C5 1.5" long crack on the right interior face of beam but no crack on the exterior side of the
beam, no change.

B3.C4 The crack grew 1.75" longer rear of drilled hole and is now a total of 2.25”

B4.C3 17 crack, no change.

B4,C5 The crack grew 5.5" longer past the drilled holes and is now 8.5 long.

B4,C6 3.25" long crack, no change.

B5.C4 Possible crack, no change.

B5.C5 1.57 crack, no change.

B5,C6 New 0.5 crack in crossframe weld.

B5.C7 17 long crack, no change.

B6.C4 27 long crack, no change.

B7.C4 17 long crack. no change.

B7.C7 2.57 long crack, no change.

B7.C8 1.5" long crack, no change.

B8,C4 1.75” long crack, no change.

B9.C4 The crack grew 5.5” longer past drilled holes and in now a total of 7.5™ long.

B9.C5 Crack showing on the interior side of beam only, has grew 27 longer and is now a total of
6" long.

B9,C6 The crack grew 2 longer and is now a total of 5 long.
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GUE-70-0994R
3001385

Identification and Inspection
of Fatigue Cracks
in the Built-up Welded Beams

11-28-2000
By: Albert Abel
Bridge Specialist I1



BRIDGE DATA

TYPE: Single Span Composite welded built-up steel beam.
SPAN: 96'-6" c/c bearings

Substructure: Full height concrete abutments on spread footings
Roadway: Varies 80'-5" average f/f rails

Deck: 9.25" concrete

Wearing Surface: .75" monolithic concrete and 1.75" SDC (placed 1990)
Skew: 3deg. 19 min. 19sec. right forward

Alignment: 2 deg curve and spiral

Design Loading: CF-2000(57)

Minimum Vertical Clearance: 16'-3" on I-77NB

Year Built: 1965 Proj. 312(63)

This structure carries east bound 1-70 and ramps H and F over north bound I-77 and
ramps F and D for a total of 4 lanes of traffic on the bridge and 4 lanes of traffic under.
In 1990 new bridge rails, expansion joints, approach slabs and a SDC overlay were placed.

On June 27, 2000 during the annual inspection of the structure what appeared to be cracks were
noticed in the webs of beams 4 and 5 near mid span at the top flange welds over the X bracing.
The next day a close up inspection using Dye Penetrant was used to confirm the existence of the
cracks.

After consultation between D-5 and the Office of Structural Engineering, it was decided that an

'ri-depth inspection of suspected crack locations be performed to locate all existing cracks. After all
the cracks are located the ends of the cracks would be drilled to try and stop any further
propagation of the cracks. This work was performed by the D-5 Bridge Inspectors starting
November 6, 2000 and was completed November 17, 2000. The drilled cracks will be
monitored on an annual cycle to determine if the drilling has stopped the cracks from growing,
A total of 10 cracks were found. The cracks varied in length from 1" to 3.25".
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CRAcCK LocaTious
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#1. 1.5" long crack, .75" hole driiled at ends.

#2. 3" long crack, .75" hole drilled at ends.

#3. 3.25" long crack, .75" holes drilled at ends.

#4. 1.5" long crack, .75" holes drilled at ends.

#5 2" long crack, .75" holes drilled at ends.

#6 1" long crack, .75" holes drilled at ends.

#7 1" long crack detected on right side of the beam, this crack was not drilled..
#8 1.75" long crack, .75" holes drilled at ends.

#9 2" long crack, .75" holes drilled at ends.

#10 2" long crack, this crack was not drilled.
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6/28/2000

CRACK LOCATION #2




6/28/2000

CRACK LOCATION * 2




6/28/2000

CRACK LOCAT/ON # 2  AfF7ER DYE PAETRANT TEST




11/13/2000

CRACK LOCATION 4227 WIiTH 3/.0 /Hel€3 DRILLED
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6/28/2000

CRACK LocAaTroN #3




11/13/2000

CRACK LOCATION #3 AFTER 3.7 HOLES DRILLED




6/28/2000

CRACK LOCATION # 4




11/13/2000

TYPICAL TEST L(OcATION WITH MG CRACK




Ohio Department of Transportation
inter-office communication

TO: File GUE-70-0994R, 3001385
FROM: Albert Abel, Bridge Specialist I
SUBJECT: Crack inspection

DATE: 4-20-06

NOTE TO FILE:

On 4-20-06 a re-inspection of the cracked girders was preformed. Dye penetrant was used to see if any further
growth of the drilled cracks had occurred. No growth of the cracks was detected.
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1.5" long crack, .75" hole drilled at ends.
3" long crack, .75" hole drilled at ends.
3.25" long crack, .75" holes drilled at ends.
1.5" long crack, .75" holes drilled at ends.
2" long crack, .75" holes drilled at ends.

1" long crack, .75" holes drilled at ends.

f } 4 rd 7 (5

1" long crack detected on right side of the beam, this crack was not drilled.. Y

1.75" long crack, .75" holes drilied at ends.
2" long crack, .75" holes drilled at ends.
2" long crack, this crack was not drilled.
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GUE-70-0994R
3001385

Identification and Inspection
of Fatigue Cracks
in the Built-up Welded Beams

Re-inspection

8-29-2007
By: Albert Abel
Bridge Specialist II



BRIDGE DATA

TYPE: Single Span Composite welded built-up steel beam.
SPAN: 96'-6" ¢/c bearings

Substructure: Full height concrete abutments on spread footings
Roadway: Varies 80'-5" average f/f rails

Deck: 9.25" concrete

Wearing Surface: .75" monolithic concrete and 1.75" SDC (placed 1990)
Skew: 3deg. 19 min. 19sec. right forward

Alignment: 2 deg curve and spiral

Design Loading: CF-2000(57)

Minimum Vertical Clearance: 16'-3" on [-77NB

Year Built: 1965 Proj. 312(63)

This structure carries east bound [-70 and ramps H and F over north bound I-77 and
ramps F and D for a total of 4 lanes of traffic on the bridge and 4 lanes of traffic under.
In 1990 new bridge rails, expansion joints, approach slabs and a SDC overlay were placed.

On June 27. 2000 during the annual inspection of the structure what appeared to be cracks were
noticed in the webs of beams 4 and 5 near mid span at the top flange welds over the X bracing.
The next day a close up inspection using Dye Penetrant was used to confirm the existence of the
cracks.

After consultation between D-5 and the Office of Structural Engineering, it was decided that an
in-depth inspection of suspected crack locations be performed to locate all existing cracks. After
all the cracks are located the ends of the cracks would be drilled to try and stop any further
propagation of the cracks. This work was performed by the D-5 Bridge Inspectors starting
November 6, 2000 and was completed November 17, 2000. The drilled cracks will be monitored
on an annual cycle to determine if the drilling has stopped the cracks from growing.

A total of 10 cracks were found. The cracks varied in length from 1" to 3.25".



RE-INSPECTION
8-14 and 8-23- 2007

A re-Inspection of the cracks was done using dye penetrant to look for growth of the existing
cracks and to find any newly formed cracks.

Existing crack #5 had a possible .25” crack past the forward drill hole on the right side of the
web. The dye indication was very faint and I'm not sure if this is truly cracked.

Existing crack #6 had possible .375” cracks past both forward and rear drill holes. Here again the
dye indication was very faint and I"m not sure of the existence of further cracking.

Existing crack #7 has grown form 1 to 2.5 in length.
Existing crack # 10 has grown from 2" to 4” in length.

New cracks that were found:

New 2.57 long crack

New [ long crack

Possible new crack forming, dye indication was faint.
New 17 long crack

New 1.5” crack

New 3” long crack

Tmo 0w
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EXISTING CRACKS ( 2920 )
#1.  1.5" long crack, .75" hole drilled at ends. (no change)
#2. 3" long crack, .75" hole drilled at ends. {(no change)
#3.  3.25" long crack, .75" holes drilled at ends. (no change)
#4.  _1.5" long crack, .75" holes drilled at ends. (no change)
#5 2" long crack, .75" holes drilled at ends, (possible .25” crack past forward drill hole on
right side of web)
#6 1" long crack, .75" holes drilled at ends.( possible .375” cracks past both forward and rear
dril] holes)
#7 1" long crack detected on right side of the beam, this crack was not drilled. (crack has
grown to 2.5” in length.)
#8 1.75" long crack, .75" holes drilled at ends. (no change)
#9 2" long crack, .75" holes drilled at ends. {no change)
#10 2" long crack, this crack was not drilled. (crack has grown to 4” in length)
NEW CRACKS ( 2.007)
A New 2.5 long crack
B New 1” long crack
(i Possible new crack forming, dye indication was faint.
D New 17 long crack
= New 1.5” crack
F New 3” long crack
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Ohio Department of Transportation
inter-office communication

TO: File GUE-70-0994R, 3001385
FROM: Albert Abel, Bridge Specialist IT
SUBJECT: Crack inspection

DATE: 4-20-06

NOTE TO FILE:

On 4-20-06 a re-inspection of the cracked girders was preformed. Dye penetrant was used to see if any further
growth of the drilled cracks had occurred. No growth of the cracks was detected.




000Z/¢l/1l

Y469 -af - INC)



-
~
ey
W
~
[ )
=]
o
()




6/28/2000







B
(*Y)
~
)
S
= I
o




f
W

0002/51/))

-




s
~
-
W
~
)
O |
| O
K<)




000z/¢€l/1l




000z/¢1/1




0002z/¢1/1)




000Z/8%/9




000Z/82/9




000Z/8%/9




L N N
000Z/¢1/1)

+




g8zl e

X A -G L T

P

-~

- —

7 ﬁhﬂw & _\J

T T ]

i
|
|
- i
i 4 {
I
| ! |
m ]
m : m
T
i i !
w | “
: w
m 1 i
| | |
1 .q _ :
w_ m. | w
| ; : {
| | _
{ ! |
W _m | |
et i . . ;
| ! u | _ﬂ
i i ! i i
| | | | |
N H i .
m o e N : e
I f ]
“ [ | |
w |
i
| 1

Vv

174

.



esicws JALGSD -G L)

4 =1

T\\\\\l\.\\\.\\

MMMMMM




pajsTdusl yIoM SWIL

1 7 1 (" M8ID S/ -4/ - MvapmHQEou ¥IoM SIBEJ

(:.m af n.r...l
\\) W5 Tes Tl Y

/
ASAVIIE MHOM FLFATAWOD 0L ITEYNQ
peIspip
2g 03 subig
ToT3dTaIossq N T
b y )

v ,..lém [N T T Ve 1y

HAHLO AOVIdTd LAS3E (s2p02 udts p o1 dn ssS[) KITH0Ud

?v o) SE¢h Yl PO .r§ PO LR 1) 37 VO SSIYNT NCIIWOOT EIVAIXCHEY IC WIS

SR STHSNMGL E TS mu {NOILDENIA

dOVITIA LhE€ YD 31004
wd 9s.:1 s < _\”&\h ALY <3nu VS XE NELITHEM

e 0o ST ot Ot £Z o7
Hid SNKW R ORI Wit ¥ 500 ALNNOD
m&20 juted 1o ‘7Te3sut Teufts ac ubTs mMaN) LA N

(Teubts x¢ ubts soerdsi IC ITRASE) HONYNIINIYKW

# ddJ4d0 $4dd¥0 40 FdAL

¥IAIO DIAAVHL



OHIO DEPARTMENT OF TRANSPORTATION
DISTRICT 5 CONSTRUCTION

CALCULATION SHEET

PROJECT NO.
REF. NO.
SUBJECT:

LOCATION

DATE:

INITIALS:
ITEM NO.
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