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Project No. 170-2010 Bridge No. 00600R

EXECUTIVE SUMMARY
3/28/2013

Bridge No. 00600R at Track Mile 24.16, carries Boston and Maine Railroad over West
Main Street in Waterbury, Connecticut. The bridge was built in 1906. The three-span
structure consists of four built-up steel through-girders supporting an orthotropic steel
deck system partially filled with concrete. The length of the structure is 106 feet. The
bridge carries one active railroad track and there are two abandoned and removed tracks.
There is a maintenance memo associated with this report.

A load rating was performed for this bridge in 2010 and the normal Cooper “E” rating
was computed to be E62. The critical component was found to steel deck in span 2.

OVERVIEW:

The deck is in serious condition. The orthotropic deck is made from riveted built-up steel
plates and angles in a corrugated configuration; the corrugations are in the transverse
direction (perpendicular to the span). There is up to !4” pitting section losses with knife
edges remaining and rusted-through holes at random locations of the trough web plates.
There are holes up to 31” long x 5 high (at deck trough 31 north, east of G2) in many of
the trough web plates, under the active track between G2 and G3, span 2. Trough 55
north exhibits various holes, 33” x 47, 6” x 4” and 12” x 5”. The trough top flange
horizontal plate has up to %” deep section loss and rusted-out rivet heads near and
underneath the timber ties. The protective coating of the deck has failed up to 90%
throughout. There is vegetation growth and debris accumulation in the deck troughs
throughout. The bridge timbers/wooden blocking between the deck top plates and the tie
plates show extensive checking, splitting, rotting, crushing and dislodgement. The sloped
concrete curbing cast against the inside base of the through-girder webs has numerous
hollow areas and spalls, typically 2° x 1° x 2” deep, and scaling, up to 3” deep,
throughout. The deck drains appear to be clogged. The drain system and gutters
servicing the deck are missing and/or abandoned and no longer functional.

The superstructure is in poor condition. The through-girder bearings on top of the
columns exhibit up to 1” laminated rust with up to 3/16” section loss at the bearing plates
at random locations. The bearings over the abutments were mostly obscured from view.
The exposed areas had significant laminated rust with up to 1/8” section loss and heavy
debris accumulation. Several anchor bolts between the girders and columns have up to
50% section loss due to rust, particularly G4 over column G4-N (ie the column in the
north line of columns, corresponding to girder G4). The girder ends exhibit severe
section loss with up to 8” long x 2” wide rusted-out edges and up to knife edge remaining
x 3” wide x up to 5’ long on the bottom flange plates at random locations. There is up to
full length x 2” high x 1/8” section loss to the girder webs where the concrete curbs meet
them, above the deck. The girder web stiffeners have perforations up to full width x 4”
high at random locations. The girder bottom flange angles have heavy laminated rust and



debris accumulation with up to 1/8” section loss on the horizontal legs and 2” high x
1/16” section loss on the vertical legs. There is an isolated full width x 4” x %4” area of
section loss with a 1”7 x %" perforation at the underside of girder G2 bottom flange, near
column G2-S in span 2. There is up to 1” pack rust at the girder bottom cover plates at
random locations throughout. Rivet heads on the girder bottom flanges have up to 90%
section loss at random locations. Groups of up to 10 rivet heads are flattened or sheared
off due to impact damage in several locations. All girder bottom cover plates exhibit
scrapes and gouges from impact damage at random locations of span 2. There is
extensive impact damage to girder G4 bottom flange cover plates over the westbound and
eastbound lanes with gouges, up to 10” long x 2” wide at deck trough 29 at girder G4.
There is a 12” long x 6” wide tear at the bottom flange cover plate, west side, of girder
G4 at deck trough 24 over the travel lanes. It should be noted that as this girder no longer
carries live load. The protective coating of the structural steel has failed up to 90%
throughout. '

The substructure is in serious condition. The concrete abutment stems display random
vertical cracks up to full height x 1/4” wide. There is moderate to severe scaling up to
10’ x 2’ x 3” deep at the west end of the south abutment, hollow areas and spalls up to 7’
x 3’ high x 5” deep at the east end of the north abutment seat. The abutments have rust
stains and areas of hairline map cracking with efflorescence, up to 30° wide x full height
at the east part of the south abutment. The concrete backwalls were observed, where
exposed, as having random longitudinal and transverse cracks up to 1/8” wide, with
hollow and spalled areas up to 7° x 2’ x 4” deep. The concrete wingwalls exhibit random
cracks, up to 14’ long x '2” wide along the southeast wingwall cap. There are several
spall/scale areas within the wingwalls, up to 12’ long x 4.5” high x 2.5” deep at the
bottom of the southwest wingwall. There is hairline map cracking with efflorescence on
the wingwalls, up to 70% of the total area of the northwest wingwall. The built-up steel
columns and corbels have heavy laminated rust on top of the bearing plates. There are
significant section losses to the column bases throughout, with losses to the cover plates
up to %” x full width x10” high at column G4-N and 2” diameter holes in the cover plate
edges. There is up to 50% section loss to the angle legs, and typically up to %4” x 8” wide
section loss to the web plates. Column G4-N has a hole in its web plate up to 6” wide x
3” high, with up to 100% section loss to the rest of the exposed web plate in a band of 17
around the hole. The protective coating of the columns has failed up to 60% throughout.
There are several dents from impacts to the columns flanges, up to 23” high x 7” wide x
3” deep at column G2-N at mid-height. There is heavy pigeon waste, debris
accumulation and vegetation growth on top of the abutments and wingwalls.

There are advanced warning clearance signs approximately 200°-300" before the bridge
on both approaches and another set of signs about 20’ before the fascias of the bridge.
The signs at the east fascia indicate a clearance of 12°-10”, whereas the signs at the west
fascia indicate a clearance of 12°-4” for the right eastbound lane and 12°-10” for the left
eastbound lane.



The routine inspection concluded on 3/28/2013 and found the overall condition of the
bridge to be serious (Condition Rating = 3). The recommendations for this bridge are as
follows:

REPAIR ITEMS:

1.

Install repair plates at the deteriorated column bases to recover load carrying
capacity, particularly to column G2-N (8 EA).

2. Repair the orthotropic deck section losses and holes where necessary (1 LS).

3. Remove accumulated debris from the orthotropic deck and girders in order to
minimize superstructure deterioration (7,500 SF).

4. Remove pack rust and repair damage to girder bottom flanges where
necessary.

5. Remove all deteriorated concrete and patch/repair cracks and deteriorated
areas at the substructure as required. Remove any loose concrete that could
potentially fall onto pedestrians walking in the sidewalk. (15 CY).

6. Clean and remove debris from the abutment seats as required in order to
provide better accessibility and to help mitigate further deterioration (1 LS).

REHABILITATION ITEMS:
In order to maintain the future serviceability of the bridge, the following items should be
considered:

1. Install traffic barriers/attenuators to protect the column bases from direct

impact. Re-paint striping and establish proper traffic lanes and shoulders to
prevent column corbels from being hit by trucks.

Install a new drainage system for the structure in order to redirect water and
protect the superstructure from rusting (1 LS).

Clean and paint the entire superstructure.
Consider removal of the abandoned and unused portions of the superstructure
(girders G1 and G4 and adjacent deteriorated metal deck troughs) of the

existing bridge

Consider replacement with a new structure.



Connecticut Department of Transportation

Bridge Inspection Report BRI-18

BRIDGE #: 00600R INSPECTION DATE: 3/28/2013 Snooper Required: N

Inspection Type: ROUTINE PREVIOUS INSPECTION DATE: 6/3/2010 Snooper Used: N

TOWN: WATERBURY YEAR BUILT: 1906 YEAR REBUILT: STEEL ORTHOTROPIC
LINE: TORRINGTON SECONDARY FEATURE INTERSECTED: WEST MAIN STREET

OPERATOR: BOSTON & MAINE

LOCATION: JCT OF W MAIN & SPERRY

INSPECTION TEAM:

1): SLAWOMIR LACHCIK

2): DAVID M HINES

INSPECTION VISITS:
3): Inspection Date: 2/1/2013 Start Time: 9:15 AM
4): Temperature: 28 °F End Time: 2:45PM
Inspection Date: 3/28/2013 Start Time:  9:00 AM
Temperature: 34 °F End Time: 3:15PM

58. DECK

1. OVERLAY

2. DECK-STR. CONDITION

RATING

OVERALL RATING E

The orthotropic deck is made from riveted built-up steel plates and angles in a corrugated configuration; the corrugations are in
the transverse direction (perpendicular to the span). There is up to 1/4" pitting section losses with knife edges remaining and
rusted-through holes at random locations of the trough web plates, particularly under the active track. There are holes up to
31" long x 57 high (located at trough 31-N (ie the north web of trough 31), east of G2) in the trough web plates, under the active
track between G2 and G3, span 2. Additionally, the trough 55-N has holes 33" x 4", 6" x 4" and 12" x 5". The horizontal plate
at the top of the steel deck corrugations has up to %" deep section loss and rusted-out rivet heads near and underneath the
timber ties. The protective coating of the deck has failed up to 90% throughout. There is vegetation growth and debris
accumulation in the deck troughs throughout.

See field notes sheets 4-14 and photos 9-16.

The bridge timbers/wooden blocking between the deck top plates and the tie plates show extensive checking, splitting, rotting,

3. CURBS
B crushing and dislodgement. The sloped concrete curbing cast against the inside base of the through-girder webs has

numerous hollow areas and spalls, typically 2’ x 1" x 2" deep, and scaling, up to 3" deep, throughout.

See field notes sheet 4 and photos 9-12.
4. MEDIAN N | |
5. SIDEWALKS N | I
6. PARAPET N | |
7. RAILING N | I
8. PAINT 1 Protective coating of the deck has failed up to 90% throughout.

See field note sheet 5 and photos 9-13.
9. DRAINS 3 |The drain system and gutters servicing the deck are missing and/or abandoned and no longer functional. |
10. LIGHTING STANDARD N I |
11. UTILITIES TYPE/SIZE N | I
12. CONSTRUCTION JOINTS N | I
13. EXPANSION JOINT N |N0 joints visible at time of inspection. . I
59. SUPERSTRUCTURE oVERALL RATING [4]

RATING
1. BEARING DEVICES 3 The through-girder bearings on top of the columns exhibit up to 1” laminated rust with up to 3/16” section loss at the bearing
: plates at random locations. The bearings over the abutments were mostly obscured from view. The exposed areas have

significant laminated rust with up to 1/8" section loss and heavy debris accumulation. Several anchor bolts between the

girders and columns have up to 50% section loss due to rust, particularly G4 over column G4-N.

See field notes sheets 5-11 and photos 21, 30.
2. STRINGERS N
3. GIRDERS 4 The girder ends exhibit severe section loss with up to 8" long x 2" wide rusted-out edges and up to knife edge (up to 3" wide x

4/26/2013 10:56:26 AM

5'long in span 3 of G3) remaining on the bottom flange plates at random locations. There is up to full length x 2" high x 1/8”
section loss to the girder webs where the concrete curbs meet them, above the deck. The web stiffeners have perforations up
to full width x 4” high at random locations. The girder bottom flange angles have heavy laminated rust and debris
accumulation with up to 1/8” section loss on the horizontal legs and 2" high x 1/16" section loss on the vertical legs. There is
an isolated full width x 4" x %" section loss with a 1" x 14" perforation at the underside of girder G2 bottom flange, near column
G2-S in span 2. There is up to 1 pack rust at the girder bottom cover plates at random locations throughout. Rivet heads on

Page 1 of 4



Connecticut Department of Transportation

Bridge Inspection Report BRI-18

BRIDGE #:  00600R INSPECTION DATE: 3/28/2013 Snooper Required: N
Inspection Type: ROUTINE PREVIOUS INSPECTION DATE: 6/3/2010 Snooper Used: N
the girder bottom flanges have up to 90% section loss at random locations. There is extensive impact damage to the girder
bottom flanges - see section 59.13.
See field notes 3-14, 12 and Ehclos 9-20.
4. FLOOR BEAMS N
5. TRUSSES-GENERAL N
TRUSSES-PORTALS N _l
TRUSSES-BRACING N -l
6. PAINT 1 The protective coating of the structural steel has failed up to 90% throughout.
See field notes sheet 5 and photos 17-18.
7. RUST 3 There is up to 1" pack rust at the girder bottom cover plates at random locations throughout.
See above items 59.1 and 59.3.
8 . MACHINERY MOV. SPAN N |
9. RIVETS AND BOLTS 3 Rivet heads on the girder bottom flanges have up to 90% section loss at random locations.
Various rivet heads are flattened/sheared off from impact damage:
10 rivet heads at G3 bottom flange, span 2, at trough 11.
3 rivet heads at G4 bottom flange, span 2, at trough 24.
3 rivet heads at G4 bototm flange, span 2, at trough 29.
(Note that girder G4 no longer carries live load.)
Rivet heads in the built-up troughs exhibit up to 90% section loss at random locations throughout.
See field notes sheets 6-11 and photos 19-20.
10. WELDS-CRACKS N I ]
11. TIMBER DECAY N | I
12. CONCRETE CRACKING N I |
13. COLLISION DAMAGE 4 All girder bottom flanges/cover plates in span 2 exhibit gouges and scrapes throughout, from impact damage. There are

14. ALIGNMENT OF MEMBERS 5

gouges up to 4" x 1" in G4 near trough 34. There is extensive impact damage to girder G4 bottom flange over the west- and
eastbound lanes with several scrapes and gouges, up to 10" long x 2" wide at deck trough 29 and girder G4. Thereis a 12"
long x 6” wide tear at the bottom flange cover plate, west side, of girder G4 and deck trough 24 over the travel lanes. There is
a 8" x 2" gouge in the bottom flange cover plate of G4 at trough 30.

As this girder no longer carries live load, the rating was changed kept as a 5, in accordance with the 2010 report.

See field notes sheets 5-11 and photos 19-20.

ISee above item 59.13 |

15. DEFLECTION UNDER LOAD N IObserved to be normal. I
16. VIBRATION UNDERLOAD N IObservad to be normal. I
60. SUBSTRUCTURE: overALL RATING [3]
RATING
1. ABUTMENTS STEM 4 The concrete abutment stems display random vertical cracks up to full height x 1/4” wide. There is moderate to severe scaling
up to 10’ x 2' x 3" deep at the east end of the south abutment, hollow areas and spalls up to 7° x 3' x 5" deep at the east end of
the north abutment seat. The abutments have rust stains and areas of hairline map cracking with efflorescence throughout, up
to 30’ wide x full height at the east part of the south abutment.
See field notes sheats 22-23 and photos 27-32.

BACKWALL 5 The backwalls between girders G2-4 are obscured by the orthotropic deck and not accessible for inspection. The top of
backwalls and those exposed outside of G2-G4 have random longitudinal and transverse cracks, up to 1/8", hollow and spall
areas up to 7" x 2' x 4" deep at the west end of the north backwall.

See field notes sheets 22-23.

FOOTING N Not visible.

SETTLEMENT 6 Full height vertical cracks, open up to 1/4"in the south abutment stem.
See field notes sheets 22-24 and photo 29.

WINGWALLS 4 The concrete wingwalls exhibit random cracks, up to 14’ long x ¥2" wide along the southeast wingwall cap. Thers are several
spall/scale areas within the wingwalls, up to 12’ long x 4 %2’ high x 2 2" deep at the bottom of the southwest wingwall. There is
hairline map cracking with efflorescence on the wingwalls, up to 70% of the total area of the northwest wingwall.

See field notes sheet 24 and photos 31-32.
PIERS OR BENTS-CAPS 5 The built-up steel columns and corbels have heavy laminated rust on top of the bearing plates.

4/26/2013 10:56:26 AM

See field notes sheet 5 and photo 21.
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BRIDGE #:  00600R

Inspection Type:

Connecticut Department of Transportation

INSPECTION DATE:
ROUTINE PREVIOUS INSPECTION DATE:

Bridge Inspection Report BRI-18

3/28/2013
6/3/2010

Snooper Required: N
Snooper Used: N

PILE BENT

COLUMN

FOOTING
SETTLEMENT

2. EROSION-SCOUR

3. CONCRETE CRACK-SPALL
4. STEEL CORROSION

5. PAINT

6. TIMBER DECAY

7. COLLISION DAMAGE

8. DEBRIS

Note that this rating was decreased from a 4 to a 3 in 2010 (due to the enlargement of the hole in the web and further section
losses) but the BRI-18 was not updated to reflect that change at that time - it has been corrected for this report and has also
been corrected in the BRI-39.**

Thers is typical significant section loss to the column bases:

Cover plates: losses up to 1/4” x full width x 10" high (at col. G4-N), holes up to 2" diameter in the cover plate edges and up to
50% section loss to the angle legs.

Woebs: typically up to 1/4" x 8” wide section loss to the web plate. Column G2-N has a hole in its web plate up to 6” wide x 3"
high, with 100% section loss to the rest of the exposed web plate around approximately a 1" band around the hole.

Sea field notes sheets 15-21 and photos 22-26.
[retviite. |

I |

Erosion: Rated a 7. There is minor erosion along the embankments behind the wingwalls, primarily from footpaths.
Scour: N/A.

lSee item 60.1 'stem' and 'wingwalls' above. l

|See itern 60.1 ‘pier or bents-caps' and 'column’ above. |

protective coating on the columns has failed up to 0% throughout.
See field notes sheet 16 and photos 21-26.

I |

There are several dents from impacts to the columns flanges, up to 23" high x 7" wide x 3" deep at column G4-N at mid-
height.

**Note that this item was upgraded from a 4 to a 6 in 2010, as the dent to column G3-N under the portion of the bridge that is
carrying live load is minor relative to the other dents in columns that are not carrying live load.**
See field notes sheets 14-15 and photo 24.

There is heavy pigeon waste, debris accumulation and vegetation growth on top of the abutments and wingwalls.
See field notes sheet 22 and photo 32.

61. CHANNEL & PROTECTION

OVERALL RATING E

62. CULVERTS & RETAINING WALLS

OVERALL RATING E

63. ESTIMATED REMAINING LIFE

YEARS

I |

64. PERMIT CAPACITY (OFFICE ITEM)

N

IN |

65. APPROACH CONDITION

RATING

1. APPROACH SLAB

2. RELIEF JOINTS

3. APPROACH GUIDE RAIL

PAVEMENT

EMBANKMENT

4. TRAFFIC SAFETY FEATURE

N

N

OVERALL RATING E

I |
I |
| |
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Connecticut Department of Transportation
Bridge Inspection Report BRI-18

BRIDGE #:  00600R INSPECTION DATE: 3/28/2013 Snooper Required: N
Inspection Type: ROUTINE PREVIOUS INSPECTION DATE: 6/3/2010 Snooper Used: N

66. RATED LOADING

1.POSTED LOADING:  RraTiNG
SINGLE UNIT (TONS) N I |

SEMI TRAILER (TONS) N ] ]
3. ADVANCE WARNING YN N I - _I

4. LEGIBILITY N |

5. VISIBILITY/LOCATION N | l
INSPECTORS APPRAISAL OF OVERALL STRUCTURE CONDITION: =]

MIN VERT. UNDERCLR. 13-01" At the center of span 2, g'i”rdar G4. There is no shoulder striping: assuming a 1' shoulder off of the

curb face this clearance governs, otherwise 13'-1" is not the minimum as the column corbels
protrude into the travelway approximately 1' into the lane.

POSTED CLEARANCE: 12'-4" [There are advanced waming clearance signs approximately 200’-300’ before the bridge on both
'approaches to the bridge and at about 20' from the fascias of the bridge. The two signs
iimmediately before the east fascia both indicate 12'-10" and the two signs immediately before the

west fascia indicate 12'-4" for the right eastbound lane and 12'-10" for the left eastbound lane.

iSee field notes sheet 3 and photos 33-34. _
ADVANCE WARNING (Y/N): N { ' - 1

—

SPEED LIMIT (IF ANY): N MPH )

CHARACTER OF TRAFFIC: Freight trains.

ADDITIONAL NOTES:

{The'newér bridge ID plaque has been vandalized and the older painted ID is fading (see photo 1). Bridge is log'ged from south to north, with
igirder G1 on the west fascia. The bridge was inspected with a 30" lift truck. There is a new maintenance memo with this report.

INVENTORY OF SHEETS IN COMPLETE REPORT
INV.: Y PHOTOS: Y FLD NOTES Y JNT MSMNTS: N CLEAR DIAG. Y ATTACH: Y

ADDITIONAL COMMENTS:

- . A - .
Inspectors’ Signatures: 1) _ (a}) ClAan OAAAS '\M Date: _4_ / Z é /_/'j
2 Qw&l M. %’5’/_ . pate: 4 126113

3 - Date: __/__/ _
4) _ Date: __/__/ _
P.E. Signature: i ST:*/\-/L-— _\D/\_—-{LA—’ g Date: 4_ /Zé/_Lz
P.E#: T 2244 | _ -

@ <225 CDOT  Date: U5/01,13

Reviewed by:
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170-2010 BRIDGE NO: 600R

FIELD NOTES [ ™
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