“SPECIAL”
Bridge Inspection Report

Bridge #5718
Mn Hwy 123 over the Kettle River (Sandstone)
(Mn/DOT District D1-A - Duluth)
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Mn/DOT Bridge Office
3485 Hadley Avenue North
Oakdale, MN 55128

Inspection Date: August 3, 2007
Inspected By:
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Bridge Description:

Bridge #5718 carries Mn Hwy 123 over the Kettle River in Sandstone (Pine County). The bridge
runs west to east.

The bridge is a three-span riveted steel continuous deck truss (total length of 400 ft.), constructed
in 1948. The main span is 200 ft., and cantilevers 50 ft. into each of the end spans. The 50 ft. end
sections are supported by pinned connections Panel Points U3 & U3’. Retrofit supports were
installed at the four main pinned connections in 1984 (see photo #1). Lower chord members L2-
L3 and L2’-L.3’ are “false members” (they carry no load) - they are supported by pinned
connections at each end.

The concrete bridge deck was replaced in 1984 (the deck drains were eliminated). The roadway
width is 32 ft. (two lanes). The deck has a 0.5% grade (upwards towards the east). There is a
sidewalk along the south side of the bridge. The design loading is HS15, the bridge was load
rated in 1988 and has an operating rating of HS30 and an inventory rating of HS20. The bridge is
owned and operated by Mn/DOT District 1A (Duluth). The Bridge Office has plans on file.

Current NBI Condition Ratings & Structure Inventory Information:

NBI Deck Rating - 6 (Satisfactory Condition)

NBI Superstructure Rating - 5 (Fair Condition)
NBI Substructure Rating - 7 (Good Condition)
NBI Channel Rating - 8 (Very Good Condition)

Bridge Sufficiency Rating: 78.6
Deficient Status: ADEQUATE
Inspection Frequency: 12 Months
Average Daily Traffic (ADT): 2,050 (measured in 2004)
Average Daily Truck Traffic (HCADT): 164
Year of Last Load Rating: 1988 (from original plans)
Year Painted: 1984



Scope of Inspection:

This special inspection was conducted as this bridge was identified by the FHWA as having
similar design details of Bridge 9340 (35W bridge) that collapsed on August 1, 2007. At the
governor’s request, this bridge was to be inspected immediately.

This inspection focused on the fracture critical truss members, floorbeams, bearings, and any
significant bridge details that would potentially compromise the safety of the bridge.

The truss spans were accessed using a Reachall UB-50 "snooper™ - a lane closure and flagging
was required. Approximately six hours were required for the inspection. The superstructure,
substructure, and bridge deck were visually inspected. Ultrasonic testing was performed on the
main support pins, as well as the pinned connections on the “false” truss members.

Summary & Recommendations:

No critical deficiencies were observed during this inspection. The most recent “in-depth”
inspection report and annual inspection reports are attached to this report as reference.

Ultrasonic examination of the main truss support pins (supporting the end spans), and the pinned
connections supporting the “false” truss members found no significant indications. Recent
movement was evident at the slotted pin connections (see photo #2) on all four false members,
indicating that there is proper rotation around the main pins.

There are transverse tack welds along some of the truss members - most of are along the fill
plates at the truss connections (see photo #3), there are also some tack welds along the batten
plates of built-up members (see photo #4). While some tack welds are cracked, none of them
show evidence of propagating into the base metal. All transverse tack welds on fracture critical
truss members should be closely examined during future inspections.

The bridge has scattered areas of corrosion (flaking rust and pack rust), especially on the bottom
chord (see photo #4). Any section loss is minor (less than 5%) - any areas with significant
section loss have been reinforced with bolted plates (see photo #5). While the elimination of the
deck drains (during the 1984 re-decking) has helped to reduce corrosion, repainting will
eventually be required.

The original truss expansion bearings at the east pier were replaced with elastomeric pads in
1984 (see photo #6) - the fixed bearings at the west pier and rocker expansion bearings at the
abutments (see photo #7) are original. The bearings all appear to be functioning properly. There
are strip seal expansion joints at the abutments, and poured joints at the pinned truss hinge.

The spalling on the approach panels (both ends) along the end blocks should be repaired (see
photo #8).


































































Mn/DOT Structure Inventory Report

Bridge ID: 5718

TH 123 over KETTLE RIVER & ST

Date: 08/07/2007

+ ROADWAY +

+ INSPECTION +

+ GENERAL +
Agency Br. No.
District 1
County 58 - PINE
City SANDSTONE
Township
Desc. Loc. 1.5 MI NE OF S JCT 23
Sect., Twp., Range 15 - 042N - 20W
Latitude  46d 07m 44.25s
Longitude 92d 51m 22.91s
Custodian STATE HWY

Maint. Area 1A

‘Bridge Match ID (TIS) 1

Roadway O/U Key 1-ON

Route Sys/Nbr MNTH 123

' Roadway-’Name or Description
MN 123

Roadway Function MAINLINE

Roadway Type 2 WAY TRAF

Control Section (TH Only) 5802

Ref. Point (TH Only) 001+00.488

Date Opened to Traffic 09-01-1984

Deficient Status ‘ADEQ
Sufficiency Rating 78.6
Last Inspection Date 05-24-2006

|Inspection Frequency 12

Inspector Name DISTRICT1
Structure A-OPEN

+ CONDITION CODES +

Deck 6
Superstructure 5
Substructure 7
Channel 8
Culvert N

Structure Evaluation 5
Deck Geometry 4
Underclearances 4
Waterway Adequacy 8
Approach Alignment 8

+ SAFETY FEATURES +

1-MEETS STANDARDS
1-MEETS STANDARDS
GR Transition 1-MEETS STANDARDS
GR Termini 1-MEETS STANDARDS

Bridge Railing
Appr. Guardrail

+ IN DEPTH INSP. +

Owner STATE HWY Detour Length 7 mi.
Inspection By DISTRICT 1 Lanes 2 Lanes ON Bridge
BMU Agreement No. ADT (YEAR) 2,050 (2004)
Year Built 1948 HCADT 164
Year Fed Rehab Functional Class. RUR/MAJOR COLL
Year Remodeled 1984 + RDWY DIMENSIONS +
Temp If Divided NB-EB SB-WB
Plan Avail. CENTRAL Roadway Width 32.0 ft
+ STRUCTURE + Vertical Clearance
Service On HWY;PED Max. Vert. Clear.
Service Under HWY;STREAM Horizontal Clear. 32.01t
Main Span Type CSTL DECK TRUSS Lateral CIr. - Lt/Rt
Main Span Detail PRATT Appr. Surface Width 45.0 ft
Appr. Span Type Roadway Width 32.0ft
Appr. Span Detail Median Width
Skew + MISC. BRIDGE DATA +*
Culvert Type Structure Flared NO
Barrel Length Parallel Structure NONE
Number of Spans Field Conn.ID RIVETED
MAIN: 3 APPR: 0 TOTAL: 3 Cantilever ID PINNED

Main Span Length  200.0 ft
Structure Length 402.8 ft

Deck Width 39.6 ft

Deck Material C-I-P CONCRETE
Wear Surf Type MONOLITHIC CONC
Wear Surf Install Year

Wear Course/Fill Depth

Deck Membrane NONE

Deck Rebars EPOXY COATED REBAR
Deck Rebars Install Year 1984
15,951 sq ft
Roadway Area 12,895 sq ft
Sidewalk Width-L/R 061t 50ft
Curb Height - L/IR 0.75 ft
Rail Codes - L/R 22 22

Structure Area

Foundations
CONC - SPRD SOIL
CONC - FTG PILE

Abut.}
Pier

Frac. Critical Y 48 mo 05/2005
Underwater
Pinned Asbly. Y 48 mo 05/2005
Spec. Feat.

+ WATERWAY +

+ PAINT +

Year Painted 1984 Pct. Unsound |
Painted Area 66,680 sf
Primer Type ORGANIC ZINC

Finish Type VINYL

Drainage Area

Waterway Opening 99999 sq ft
Navigation Control NO PRMT REQD
Pier Protection

Nav. Vert./Horz. Cir.

Nav. Vert. Lift Bridge Clear.

MN Scour Code P-STBL;PROT INPL

Scour Evaluation 'Year 2005

+ CAPACITY RATINGS +

+ BRIDGE SIGNS +

Posted Load NOT REQUIRED
Traffic NOT REQUIRED
Horizontal OBJECT MARKERS
Vertical NOT APPLICABLE

Design Load HS15

Operating Rating HS 30.0

Inventory Rating HS 20.0

Posting

Rating Date 02-01-1988
Mn/DOT Permit Codes

A1 B: 1 C. 1

STRUCTURE INVENTORY REPORT V2006
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Inspector: DISTRICT1

Mn/DOT BRIDGE INSPECTION REPORT

BRIDGE 5718 TH 123 OVER KETTLE RIVER & ST INSP. DATE: 05-24-2006
County: PINE Location: 1.5 MI NE OF S JCT 23 Length: 402.8 ft

City: SANDSTONE Route: MNTH 123 Ref. Pt.: 001+00.488 Deck Width: 39.6 ft

Township: Control Section: 5802  Maint. Area: 1A- Rdwy. Area / Pct. Unsnd: 12,895 sq ft
Section: 15 Township: 042N Range: 20W  Local Agency Bridge Nbr: ' Paint Area / Pct. Unsnd: 66,680 sq ft
Span Type:.

NBI Deck:6 Super:5 Sub:7 Chan:8 Culv:N

Open, Posted, Closed: OPEN

Appraisal Ratings - Approach: 8 Waterway: 8 MN Scour Code: P-STBL;PROT INPL Def. Stat: ADEQ Suff. Rate: 78.6
Required Bridge Signs - Load Posting: NOT REQUIRED Traffic: NOT REQUIRED

Horizontal: OBJECT MARKERS  Vertical: NOT APPLICABLE

STRUCTURE UNIT: 0

ELEM ' QTY QTY QTY QTY QTY
NBR ELEMENT NAME ENV INSP. DATE QUANTITY CS 1 CS2 CS3 CS4 CS5
26 TOP OF CONC DECK-EPX 4 2 05-24-2006 15,951 SF 15,951 0 0] 0 0
05-09-2005 15,951 SF 15,951 0 0 0 0
Notes:
300 STRIP SEAL JOINT 2 05-24-2006 80 LF 79 0 1 N/A N/A
05-09-2005 80 LF 79 0 1 N/A N/A
Notes: NW cover plate has one bolt broken off. South has a one foot tear. No strip seal has closed to 1/2 in.
301 POURED DECK JOINT 2 05-24-2006 80 LF 0o 0 80 N/A N/A
05-09-2005 80 LF 0 0 80 N/A N/A
Notes: North and South have deteriorated and lost adhesion 100% at the app. to head block with some spalls. South pourable: 1
ft. w x 35 ft. long spall. North end: 1 ft. x 25 ft. spall.
321 CONC APPROACH SLAB ' 2 05-24-2006 2 EA 0 2 0 0 N/A
05-09-2005 2 EA 0 2 0 0 N/A
Notes: South has 27 lineal feet of scale to 16 in. wide x 3 in. deep at head block. The end of the north approach has a 24 ft. x 18
in. scale filled with bituminous.
331 CONCRETE RAILING 2 05-24-2006 402 LF 402 0 0 0 N/A
05-09-2005 402 LF 402 0 0 0 N/A
Notes:
333 RAILING - OTHER - 2 05-24-2006 402 LF 322 80 0 N/A N/A
05-09-2005 402 LF 322 80 0 N/A N/A
Notes: One bolt missing in top conection. 5/8 by 2 inches.
113 PAINT STEEL STRINGER 2 05-24-2006 3,216 LF 2,412 322 482 0 0
05-09-2005 3,216 LF 2,412 322 482 0 0
Notes: Some of the stringers are rusted on the top flange from water leaking through the deck. 5% of the stringer areas at cracks
~ inthe deck are rusted.
131 PAINT STL DECK TRUSS 2 05-24-2006 1,200 LF 523 360 240 77 0
‘ 05-09-2005 1,200 LF 523 360 240 77 0
Notes: The gussett plates on the pier legs to the diagonals and lateral braces are bowed out 1/2 to 3/4 inch at the riveted
connections due to pack rust, which has been removed. The lower batten plates of the bottom chord, at midspan 2, has
only 1/8 inch remaining along the chord channel connections. Batten plates near point 10 on the arch chord have 1/4 in.
LOS along the connection to the truss channel plus steel plates were placed near the piers on the lower chord in 1984 to
strengthen the weakened sections. The span 2 lower chord bottom batten plates are heavily rusted. Some are almost
rusted through at the connections to the chord angles. Cotter key sheared NE Rocker. (cont. in misc.)
1562 PAINT STL FLOORBEAM' 2 05-24-2006 1,000 LF 600 200 100 100 0
05-09-2005 1,000 LF 600 200 100 100 0
Notes: Several of the floor beams have 1/4 inch loss of section on the webs on the outer 4 feet. The floor beams have new rusting
at the deck cracks. The south bearing stiffener of floor beam 7 has the lower 2 in. rusted away on the east side of the floor
beam. Some rusting on the south end of the floor beams. 35% of the bottom flanges rusted.
310 ELASTOMERIC BEARING 2 05-24-2006 2 EA 2 0 0 N/A N/A

05-09-2005 2EA 2 0 0 N/A N/A
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Inspector: DISTRICT1

BRIDGE 5718 TH 123 OVER KETTLE RIVER & ST

INSP. DATE: 05-24-2006
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STRUCTURE UNIT: 0

ELEM : QTY QTY QTY QTY QTY
NBR ELEMENT NAME ENV INSP. DATE QUANTITY CS1 CS2 CS3 CS4 CS5
Notes: Elastomeric bearings tipped as in exp.1 1/2 in. '
311 EXPANSION BEARING 2 05-24-2006 4 EA 4 0 0 N/A N/A
05-09-2005 4 EA 4 0 0 N/A N/A
Notes: The pins are rotating in the west abutment rockers. The bearings were greased in 1993.
313 FIXED BEARING 2 05-24-2006 2 EA 0 2 0 N/A N/A
05-09-2005 2 EA 0 2 0 N/A N/A
Notes: Slightly rusted.
215 CONCRETE ABUTMENT 2 05-24-2006 79 LF 75 4 0 0 N/A
05-09-2005 79 LF 75 4 0 0 N/A
Notes: Scale at app and headblock north and south.
234 CONCRETE CAP . 2 05-24-2006 79 LF 79 0 0 0 N/A
05-09-2005 79 LF 79 0 0 0 N/A
Notes:
387 CONCRETE WINGWALL 2 05-24-2006 4 EA 4 0 0 0 N/A
05-09-2005 4 EA 4 0 0 0 N/A
Notes:
357 PACKRUST 2 05-24-2006 1EA 0 1 0 0 N/A
© 05-09-2005 1 EA 0 1 0] 0 N/A
Notes: Pack rust at some lattis connections. ‘
358 CONC DECK CRACKING 2 05-24-2006 1EA 0 1 0 0 N/A
05-09-2005 1 EA 0 1 0 0 N/A
Notes: The deck has transverse cracks at 6 in. to 2 ft. intervals near the west end, which need to be sealed. The EBL has heavy
map cracking.
359 CONC DECK UNDERSIDE 2 05-24-2006 1EA 0 0 1 0 0
05-09-2005 1EA 0 0 1 0 0
Notes: Under side cracked 2-4 ft. intervals with rust.
360 SETTLEMENT 2 05-24-2006 1EA 1 0 0 N/A N/A
; 05-09-2005 1 EA 1 0 0 N/A N/A
Notes: The west abutment has settled 1/2 in. since it was constructed.
361 SCOUR ' 2 05-24-2006 1 EA 1 0 0 N/A N/A
05-09-2005 1EA 1 0 0 N/A N/A
Notes: P - Stable due to protection. Inspect countermeasures.
964 CRITICAL FINDING "~ 2 05-24-2006 1EA 1 0] N/A N/A N/A
05-09-2005 1EA 1 0 N/A N/A N/A
Notes: DO NOT DELETE THIS CRITICAL FINDING SMART FLAG.
966 FRACTURE CRITICAL 2 05-24-2006 1EA 1 0 0 N/A N/A
» ' 05-09-2005 1 EA 1 0 0 N/A N/A
Notes:
981 SIGNING ' 2 05-24-2006 1EA 1 0 -0 0 0
Notes: Signs Required: Horizontal Clearance
982 GUARDRAIL . 1 05-24-2006 1EA 1 0 0 N/A N/A






