Fracture Critical Bridge Inspection




MIN/DOTI'S firacture critical DHIGEE s
SPEction team'performs in-depth and
SPECiINASPEGtivRSHoRState  Eounty
Gl ity ewned bridges throughout

MJ ieseta. All inspectors are certified

iior bridge inspection in accordance
.- '_ t.|th Federal Highway Administration
~ regulations. In addition, there are 3
Inspectors nationally certified in
nondestructive testing.
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Definitions

Frier ire Critical Member A'steel memberin
z_-upu whoseraiareswonldiprobablycausera
poTIonIorthe entire bridge to collapse.

rr.Jé? Critical Bridge: A bridge that contains a
| rr cturecritical member. Usually a bridge with

y 2'main load paths.




Structurally Deficient:
= Ification “Structurally Deficient” is used to determine eligibility

1§ e replacement and rehabilitation funding. Bridges-are
‘Tstructurally deficient” if they have a general condition
‘poor for the deck, superstructure or substructure (piers and
“Examples of poor condition include corrosion that has
nificant section loss of steel support members, movement of
' or advanced cracking and deterioration in concrete bridge
O bridge owners, the classification structurally deficient is a
hat the bridge may need further analysis that may result in
oS mg, maintenance, rehabilitation, replacement or closure.

Th i&CJethat a bridge is structurally deficient does not imply that it is
_tmsafe A structurally deficient bridge typically needs maintenance and
repair and eventual rehabilitation or replacement to address
deficiencies. To remain open to traffic, structurally deficient bridges are
often posted with reduced weight limits that restrict the gross weight of
vehicles using the bridges. If unsafe conditions are identified during a
physical inspection, the structure will be closed.




EXampIes o FracturelCritical Bridges
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S Arch Bridge |
NGt Technically. FracturesCritical®
n Compression
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Bottom Chord is in Tension, Like a Bow String
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A Brief History,
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In December of 1967, the Silver Bridge in Point
Pleasant, West Virginia collapsed.
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1967 Silver Bridge Collapse..

49 motorists were
Killed.




e Silver Bri' de had a pin and"eyebar suspensierrehain
IIStEEENGlRthe conventional cable. When fatiglercauseass
gNEreRthe eyebars toNail) the entire'bridge collapsed.

STRAP PLATE

HANGER STRAP

Because of this failure, the 1968 Federal-Aid Highway
Act required the establishment of National Standards
for the Inspection of Bridges (NBIS) on the Federal-Aid
Highway system.




B956Me0] Iepse ol the MianusRiverBridge”

= (Greenwich, Conecticut)




_ The Mianus Bifidge was constructed in the 1950is,,and
L eeisisted of two adjacent fracture critical, 2-girder steelis
Stilgll ures with suspendea@ispans connectedrby - pln-and-
= hanger" assemblies at each corner.

Trger plates were 6-
fitlong and' 1-1/2"
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=i eqolates Were connected
: —tothe girder webs with 7"
“diameter pins.

PIN CAP
ITlustration of the many parts that waswen

make up a pin and hanger assembly



— —

q--.-

hebr ldge failed when expanding rust (pack rust)

forcack iplenlalie gerplate terseparate fromr the
[BWET pin, shlftlng the entire load to the exterior
r)J,J; “and causing the upper pin to shear.

E '“Federal Highway Administration now requires
j_at' all bridges with pin and hanger connections be
identified and designated for frequent in-depth
Inspections.




AlNBrdges in Minnesota are inspecteds@nia oneror
Yo \/e cycle (dependingion age or condition), but
HeEEs designpiedsasyfiracture critical” also
[ECEIVE an In-depth inspection every two years.
_f d pth” Inspection means every fracture critical

er must be inspected within an arm’s reach of
: '- the member.
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— In addition, non-destructive testing is performed on
| speC|aI features (such as pin and hanger
connections) during these inspections.




M908 the MN/DOT*Bridge Office began a state-
WIGELpiogram. for inspection of Fracture Critical
SIICIL! res and Members for State, County and city
oWREd bridges. Prior to that, inspection was the
@/vr J S' liesponsibility The program was centralized
WORDIING consistency and expertise to the inspection

= {)gram The Fracture Critical Inspection Team
~— also performs special inspections on damage caused
' - by bridge hits and flood debris, as well as
iInspections of poles and other bridge and highway
related structures. As of now, there are about 300
bridges in Minnesota that are designated as

Fracture Ciritical.
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NEW. Do We Perform Ilj_‘,epth
P Insﬁectlons?




Under Bridge Inspection Vehicles

(Snoopers)







1.7 toni GVW makes 30" snooper idealifiox
small bridges withr load post1ﬁ"r
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N
ooper on Aerial Lift Bridge in Duluth
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Original Lift Briage Design -
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ENTRANCE TO DULUTH SUFERIOR HAREOR
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THF AERIAL BRIDGE, SPAN 393 FEET % INCHES, 135 FEET HIGH FROM WATER LINE. COST S100.000
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30" Aerial Lift Van




50at Inspection
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What. Do, We EindPass

(“rrJ -

riL st

= S ectlon LSS

Impact Damage

Scour and Undermining
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Crack in Lower Chord Member




RISt Corrosion and! Sectionylioss
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orrosion and Section Loss




e Section Loss -
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Don't worty,
this bridge

IS closed
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S 8mmer LLoosens Rust
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REMoving Loose Rust e =

7/28/2005 11:42am
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Pack rust
causing
distortion

of hanger
plate




':_'E“'Impaet Damage

Put tank on truck ﬂrst then measure helghtI
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More Highi Load'Damage:
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N‘Hﬁager a "Double Decker
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SSSINGt Just Bridges




= JIowa Interstate




e More Collisions

Minnesota
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In April of 1987 The Schoharle Creek Bridge on I 90 in New York
collapsed. Undermining of piers 2 and 3 caused 3 spans to

collapse, killing 10 motorists.




- ‘
DUENE that failure,
el Federal
’J VEFMENL NOW
Eelires bridges that
fec J; ermined to be
UF critical” have
= ,;underwater
— — inspection
~ performed every 5
~ years (Minnesota
performs
theirs on a 4 year

cycle)



allGWASIEamS canibe probed by, wading,
JEEPEMWater reguires,professional divers™
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SCOUI Can cause piers to tip
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b Biidgefantre in northern Minnespta™
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Otﬁer things We |00k at:
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- Dept. Of
' Transportation
Discontinues 'Bridge
Out 8 Feet Ahead’

Sign
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nut We ve actually found this

5 more than once'
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_ Debris Hanging from Br
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rdiNests

Birds are protected and can’t be disturbed while nesting




Deck Problem_s_)_
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— MT on Bottom Flange
~ UT on Top Flange
(SCC Creeping Wave
. Methods)
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— Big Boats
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- AYEe vou my. Mama?










" ”'Moving Entire Bridge




Vietro Motorists Love Us

SOMEUINES they WeVENM ali tieliF inders!
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The MN/DOT Eiracture Critical Staff Thanks You.
Any Questions?




