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ALTERNATE COMPARISONS 

Design 

Consideration 

Alternate 1 

Pier Cap 

Rehabilitation, Pier 4 

Replacement and 

Girder Strengthening 

Alternate 2 

Pier Replacement 

and Girder 

Strengthening 

Alternate 3  

Pier Replacement, 

Girder Strengthening 

and Deck Patching 

Alternate 4  

Bridge Replacement 

with Removal of 6 

Spans 
Importance* 

Bridge Structure  

Condition & Load 

Carrying Capacity 

Acceptable Condition. 

Meets capacity & safety 

standards 

Good Condition. 

Meets capacity & 

safety standards 

Good Condition. 

Meets capacity & safety 

standards 

Very Good Condition. 

Meets capacity & safety 

standards 

High 

Initial Cost 
$7.5M (Least 

Expensive) 
$8.6M $13.3 

$25.5M (Most 

Expensive) 
High 

Life Cycle Cost 

(Present 

Value/Value over 

75 years) 

$53.5M/$68.9M $84.9M/$124.3M $88.0M/$127.2M $27.1/$27.8M High 

Service Life 15-20 years 15-20 years 50 years 75 years High 

Future 

Maintenance 
Moderate Minor Minor Minimal High 

Private Property 

Impacts 
Minimal Moderate Moderate Significant Impacts High 

Impacts to Traffic Minimal Minimal Moderate Significant High 

Railroad Impacts Minor Minor Moderate Significant High 

Construction 

Duration 
8 Months 12 Months 12 Months 12 Months Medium 

Impacts to 

Roadway 

Network 

None None None Significant Medium 

Abides by CGS RR 

under clearance 

Requirements 

Yes (Existing 

Maintained) 

Yes (Existing 

Maintained) 

Yes (Existing 

Maintained) 

Yes (Standard 

Achieved) 
Medium 

Vertical Under 

Clearance/ 

Standards met? 

18.5’/No 18.5’/No 18.5’/No 22.5’/Yes Medium 

Utility Impacts None None None Permanent Relocation Low 

Accommodation 

of Future Under 

Bridge Utilities 

Feasible for small 

diameter  

Feasible for small 

diameter 

Feasible for small 

diameter 

Challenging due to 

shallower beams & MSE 

Grids in Approaches 

Low 

*Design Consideration’s level of importance for 

determining recommended alternate 

Green = Best Alternate 

Yellow = Less Desirable 

Red = Least Desirable 
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    Approved Repair Code  
 

Recommended Primary Repair Code  

  

EXECUTIVE SUMMARY 

Scope of Rehabilitation Work 

Based upon the inspection and evaluation of Bridge No. 03906, CHA recommends Alternate 3 - consisting of the 

following: 

• Replacement of all piers with reinforced concrete piers using the existing foundations. 

• Replacement of all bearings including those at the ship lap joint. 

• Adding additional lateral bracing in Span 8 to increase the load rating. 

• Repairs to the structural steel and painting of beam ends at deck joints. 

• Installation of shield between the catenary wires and the beams. 

• Removal of the existing bituminous overlay and membrane. 

• Patching of the concrete deck, sidewalks and parapet. 

• Placing of a new spray applied memberane and bituminous overlay. 

• Replacement of the deck joints. 

• Substructure concrete patching. 

• Repairs to the existing protective fence. 

• Replacement of parapet 

• Replacement of the guiderail on the approach roadways to a system that meets MASH standards. 

 

Reasons for the recommended rehabilitation work:  

 

• The riveted built-up steel pier caps are in poor condition. 

• Other potions of the steel bents have deterioration and will require continued maintenance. 

• Reusing the pier foundations will minize impacts to areas below the bridge and Amtrak and the 

foundations are in good condition. 

• Insufficeint lateral bracing of the beams in Span 8 at the depth transition cause a rating factor below 

1.0. 

• The beams and cross frames have minor deterioration. 

• There is evidence of electrical arcing from the catenary wires to the steel beams above. 

• Steel bearings require continued maintenance. 

• Past photos show map cracking in the bituminous overlay, there is evidence of efflorescence at the 

longitudinal stage construction deck joint. 

• The existing deck joint over Pier 4 has deterioration. 

• The existing abutments and wingwalls have some concrete deterioration. 

• The protective fence has damage. 

• The approach guiderails are substandard. 

G 
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Maintenance and Protection of Traffic 

The proposed maintenance and protection of traffic primarily includes temporary off-peak lane and shoulder 

closures on Alpha Avenue. Alternating 1-way traffic will be required during these closures. Temporary closures to 

the sidewalks will also be required. Minimal impacts will be required to traffic on the local roads below the bridge. 

Off-peak track outages and catenary de-energization on the railroad will be required for work on Span 4 and are 

anticipated to only be available during overnight periods. 

 

Notable Facts 

Estimated Construction Cost: $ 13,305,000 

Estimated Construction Duration: 12 months 

ROW Involvement: Temporary Construction Easements, Possible Lease Termination 

Utilities Impacted: None anticipated  

Permits Required: CTDOT FMC-MOU 

Design Exceptions: Minimum vertical clearance for Railroad and Local Roads 

Sufficiency Rating: 56.8% 

Load Rating after Repairs: HL-93 

 CTDOT Legal & Permit Vehicles 

2017 ADT: 4,810 (3% Truck Traffic) 
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LOCATION MAP 
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INTRODUCTION 

CHA Consulting, Inc., (CHA) has been retained by the Connecticut Department of Transportation (CTDOT) to 

perform the rehabilitation evaluation for this bridge as part of the State Bridge Program. 

This report describes the findings of a comprehensive evaluation of this bridge which includes a review of existing 

plans, Bridge Safety Routine Inspection Report dated January 19th, 2020 and site visits conducted by CHA and 

presents our recommendations for rehabilitation to ensure its structural and functional adequacy, as well as 

extend its service life. 

DESCRIPTION 

General 

Bridge No. 03906 is an eight span structure that carries Alpha Avenue over Amtrak Railroad and two local roadways 

in the town of Stonington, Connecticut. Alpha Avenue across the bridge provides the only vehicular access to the 

Borough of Stonington as there are no other crossings of Amtrak at the borough and the other sides of the borough 

are surrounded by water. The bridge was originally constructed in 1940 under State Project No. 137-025 and 

underwent a rehabilitation with deck replacement in 1990 under State Project No. 137-132. The bridge is located 

approximately 0.8 miles southeast of the intersection of US Route 1 and US Route 1A and carries one lane of traffic 

in the northbound and southbound directions along with shoulders within a curb-to-curb roadway width of 34’-

0”. 6-foot-wide sidewalks exist on both sides of the bridge with granite stone curbing used on the bridge and 

approaches of Alpha Avenue. Existing bridge Span 1 is 90 feet long, Spans 2 through 4 are 70 feet long, and Spans 

5 through 8 are 80 feet long. The overall structure length is 625’-0” and the bridge has a 0-degree skew.  Two 

electrified Amtrak Railroad tracks are located under Span 4 of the bridge. Mathews Street/Main Street and Cutler 

Street are under Spans 1 and 8, respectively. The remaining spans have relatively flat unpaved areas below them 

which are being used by the abutting property owners. Alpha Avenue crosses the bridge from the southwest to 

the northeast. To be consistent with the Bridge Inspection Report, the southernmost abutment will be referred to 

as Abutment 1 and the northernmost abutment will be referred to as Abutment 2. 

The bridge superstructure consists of nine rolled steel I-beams with varying depths that carry an 8” thick 

reinforced concrete deck topped with a 2.5” thick bituminous concrete wearing surface on woven glass 

membrane waterproofing fabric. The beams are continuous over Spans 1 through 4 and Spans 5 through 8 with 

the only deck joint over Pier 4. Thermal expansion is accommodated by a ship lap joint over Pier 4 where the upper 

beam of the ship lap is supported by a rocker bearing resting on the lower beam. There is a modular joint between 

the deck ends over Pier 4. There are fixed pin bearings at both abutments so that horizontal movement is 

prevented at these locations. There are asphaltic plug joints at the deck ends at both abutments. 

The bridge superstructure is supported by concrete abutments at either end of the approaches and seven riveted 

steel bent piers. The bents consist of three H-columns with cross bracing and steel pier caps. There are fixed pin 

bearings between each beam and the pier cap and between each H-column and the concrete footing. Thermal 

expansion of the superstructure is accommodated by tilting of the bents out of plumb. 

Abutment 1 is supported by a pile foundation extending to bedrock, and Abutment 2 is supported by a spread 

footing on bedrock.  The concrete foundations for Piers 1 and 2 are supported on pile foundations and Piers 3 

through 7 are supported on directly bedrock.  Straight wingwalls are used at 3 of the corners of the bridge, and 

there is one flared wingwall (wingwall 1B) located at the southeast corner, retaining the embankment fill behind 
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the abutments. There are stairways located behind wingwalls 1B and 2A which provide access to the bridge 

sidewalks from and Mathews Street/Main Street and Cutler Street, respectively.  27” high reinforced concrete 

parapets and a vinyl coated chain link fence system is used on both side of the bridge adjacent to the 6-foot-wide 

sidewalks.  Vertical plexiglass panels are used in front of the chain link fence, along with a curved top on span 4 

over the railroad tracks. There are parapet buildouts for eight ornamental light standards on the bridge but two 

light standards are missing on the west parapet. An MBR railing system is used at both approaches of the bridge.  

There are no drainage features located on the bridge and catch basin systems are located at both sides of the 

approaches along Alpha Avenue. Photos of the bridge structure and approaches are contained in Appendix A, 

(refer to photos 1-4 and 31-32).  The original 1940 construction plans, and 1990 rehabilitation plans for the bridge 

are attached as Appendix B.  Sketches of the existing bridge plan, elevation and cross section are shown in 

Appendix C.      

Highway Geometrics 

Alpha Avenue over Bridge No. 03906 has a functional classification of “Urban - Collector”.  The bridge is not on the 

National Highway System (NHS) and is not part of the Strategic Highway Network (STRAHNET).  The proposed 

improvements featured in this project will adhere to the 3R Design Criteria specified in CTDOT Highway Design 

Manual (HDM) Section 2.3.0 (Figure 2-3H).  

The roadway has a posted speed limit of 20 mph (southbound), with a sign located approximately 150 feet north 

of the bridge on Alpha Avenue.  The northbound roadway approaching from the south and across the bridge is not 

posted.   The Design Speed for the project site per Design Standards is determined using the 85th percentile speed 

in accordance with Figure 2-3H of CTDOT HDM. The 85th percentile speed data was obtained from CTDOT’s Traffic 

Monitoring Data website which indicates an average 85th percentile speed of 30.8 mph.  In accordance with Figure 

2-4A of the HDM, a Proposed Design Speed of 30 mph was selected.  The Design Speed of the existing roadway 

within the project site is less than 20 mph which is limited by the geometry of the sag vertical curve in the vicinity 

of Water Street.    

The existing bridge accommodates a curb-to-curb roadway width of 34’-0”, which matches the approach roadway 

width.  The existing roadway width provides two travel lanes with approximately 12’ lane widths with striped 5’ 

shoulders.  The 3R design criteria for a “Urban-Collector” contained in Figure 2-3H specifies a travel lane width 

ranging from 10’ – 12’ and shoulder width of 2’ – 8’ thereby requiring a minimum roadway width of 24’-0”.  

However, Figure 2-7B specifies the minimum curb to curb width for Existing Bridges to Remain in Place to be a 

minimum of 28 feet or the approach traveled way width (24 feet) plus 4 feet (i.e., 28 feet) for an ADT greater than 

4000 vehicles. Therefore, the minimum roadway width required to meet current State Standards is 28 feet.  

According to the Federal Highway Administration (FHWA) Coding Manual, a 34’ wide roadway with an ADT of 2001 

to 5000 has a Deck Geometry Rating Code of “5” which is somewhat better than minimum adequacy.  Therefore, 

the existing 34’ roadway width over the bridge meets the design width criteria set forth by CTDOT and is better 

than adequate according to FHWA. 

The roadway horizontal alignment through the project site consists of a tangent beginning at the intersection with 

Water Street and continues north over the bridge.  A large horizontal curve (R=4,583’) begins just north of the 

bridge and continues through the intersection with Trumbull Avenue.  This curve is much larger than the required 

radii of 295’ for a normal cross slope and is well within the standards for Horizontal Stopping Sight Distance (200’).  

There is no superelevation with the project limits.  The roadway crossing the bridge is located within the limits of 

a crest vertical curve (L=650’) which is formed by tangent alignments on both approaches with grades of 5.6% for 

which is less than the standard maximum of 13%.  This crest curve meets the standard requirements for K-Value 
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(19) and Stopping Sight Distance (200’) for the Design Speed.  Sag vertical curves (L=147’ & 66’) begin 

approximately 100’ and 200’ from the bridge and end to the north and south of the bridge at the intersections with 

Trumbull Avenue and Water Street respectively.   The sag curve to the north at Trumbull Street meets the standard 

requirements for K-value (37) and Stopping Sight Distance (200’) for the Design Speed.  The sag curve to the south 

at Water Street does not meet these standard values, having a K-Value of 9 and Stopping Sight Distance of 79’.  In 

addition, this sag vertical curve length (66’) does not meet the requirement of three times the design speed (3V) 

of 90’.    

The standard cross slope for the travel lanes is 1.5% to 3%.  The existing roadway through the project site consists 

of a normal crown with a cross slope of 2% for the lanes and the shoulders based on as-builts.  Although cross 

slope for the lane is met, the shoulder cross slope does not meet the current standard of 4% - 6% for shoulder 

widths greater than or equal to 4’ wide.  

The clear zone requirement for this stretch of roadway is 14’.  This clear zone requirement appears to be met as 

most of the edge of road is protected by guide rail or features which would constitute a hazard are beyond the 

clear zone distance.  

Intersection Sight Distance (ISD) does not meet the standard criteria of 335’ (passenger vehicle) at the 

intersections of Alpha Avenue with Water Street and Trumbull Avenue. Sight distance at the intersection of Alpha 

Avenue and Water Street is obstructed by trees along Alpha Avenue at the approach to Water Street. Additionally, 

Water Street NB traffic continuing north on Water Street may have obstructed by turning onto Alpha Avenue from 

Water Street. Sight distances for traffic approaching Alpha Avenue from the west is obstructed by trees on the NW 

corner. The roadway geometry of to the east creates challenges for vehicles traveling on Alpha Avenue to see 

vehicles approaching the intersection and as well as approaching vehicles will have difficulty seeing vehicles 

traveling on alpha Avenue.   

There are three local roads (Mathews Street/Main Street, Cutler Street & cutler Place) and an Amtrak railroad 

beneath Bridge No. 03906.  The minimum vertical clearance requirement for a local roadway beneath an existing 

bridge to remain in place is 14’-3”.  This requirement is not met as the measured vertical clearances for Mathews 

Street/Main Street (13’-5”) and Cutler Street (14’-0”) are below the minimum standard.  Cutler Place meets Cutler 

Street at the north side of the bridge. The clearance at this location is shown as 15’5” in the latest inspection 

report. The minimum vertical clearance requirement for an “electrified” railroad beneath the bridge is 22’-6”.  This 

requirement is not met as the measured vertical clearance (18’-11”) is below the minimum standard.  The above 

measured minimum vertical clearances for the roadways and railroad were taken from the Fracture Critical and 

Routine Inspection report dated 1/19/2020. 

Clear zones are also not met at Matthew Street or Cutler Place. The Highway Design Manual, Section 2-09.01.01.2 

states “On urban and rural collectors and local roads where the 3R design speed is 45 mph and below, the minimum 

clear zone should be 10 ft.” The northern most column for Pier 1 is located 2-feet from the edge of the existing 

pavement and a little less than 9-feet from the NB travel lane. Similarly, the northern most column of pier 7 is 

about 9’4” from the edge of pavement and travel lane for Cutler Place.  The clear zone is also not met along the 

north side of Cutler place as the edge of the pavement and travel lane is slightly more than 4-feet from a hedge 

along long the property line.  

As local streets in an urban area, accessibility requirements for disabled individuals should be met but are not 

part of the federal design requirements. No sidewalks are present at any of the streets making them substandard 

as they relate to accessibility requirements. 
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The existing bridge rail system, comprising of 27 inch high reinforced concrete parapets with a 5-foot-high 

polyvinyl coated chain link fence meets current non-NHS bridge rail standards as the barrier is greater than 32” in 

height.   The approach rail system, comprising of metal beam rail on steel posts at all approach corners does not 

meet current R-B MASH standards.  The transitions also do not meet current safety standards as there is no rub-

rail, and the approach guiderail ends also do not meet current standards as the end anchors are terminated within 

the clear zone. 

Traffic 

According to the January 19th, 2020 Inspection Report, the estimated 2017 Average Daily Traffic (ADT) on the 

bridge was approximately 4,810 vehicles with 3% truck traffic.  This traffic volume was used in the selection of 

design criteria since the most recent available data from 2020 was during the COVID epoch period (4,200 vpd) and 

likely lower than normal.    

Commercial businesses, the Stonington Borough Fire Department, and residential neighborhoods are present on 

Mathews Street/Main Street which runs under span 1 near Abutment 1 of the bridge. Two Amtrak rail lines run 

under span 4 of the bridge.  Residential properties and commercial businesses are also located on Cutler Street 

and Cutler Place which run under span 8 nearest to the Abutment 2 of the bridge. 

FIELD OBSERVATIONS 

According to the Routine Inspection Report dated January 19th, 2020 and summarized below in Table 1, the bridge 

is considered to be in Poor condition based on the NBIS appraisal rating for the Substructure which is rated a “4”. 

The Poor condition is a result of top flange and bottom flange deteriorations in critical locations of the existing 

steel pier caps. Based on the appraisal rating of “3” for bridge under clearances, the bridge vertical under 

clearance over the Amtrak Railway and local road (Cutler Street) does not meet current design standards and is 

intolerable.  The Deck is rated a “7”, Superstructure is rated a “5”, and Approach Roadway Alignment is rated a 

“7”. Site visits performed by CHA to observe the condition of the bridge elements confirm these condition ratings.   

A copy of the January 19th, 2020 inspection report is attached as Appendix F.  

 

TABLE 1 

BRIDGE INSPECTION REPORT RATING SUMMARY 

ITEM CONDITION RATING 

Deck Good 7 

Overlay (Bit. Concrete) Good 7 

Deck – Structure Condition 

(Reinforced Concrete Slab) 
Good 7 

Curbs Good 7 

Sidewalks Satisfactory 6 

Parapets Satisfactory 6 
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Fence (Vinyl coated chain link) Satisfactory 6 

Drains Satisfactory 6 

Lighting Standard Satisfactory 6 

Construction Joints Good 7 

Expansion Joints Satisfactory 6 

Superstructure Fair 5 

Bearing Devices Satisfactory 6 

Girders (Rolled Steel) Fair 5 

Rivets & Bolts Good 7 

Welds - Cracks Good 7 

Collision Damage Satisfactory 6 

         Substructure Poor 4 

Abutments (Stem & Backwall) Good 7 

Abutments (Wingwalls) Good 7 

Piers/Bents - Caps Poor 4 

Piers/Bents - Columns Satisfactory 6 

Footings  

(Abutments & Pier/Bents) 
N N 

Piers/Bents - Settlement Very Good 8 

Collision Damage Satisfactory 6 

Erosion-Scour Very Good 8 

Under clearances Intolerable 3 

         Approach Good 7 

*Guide Rail Good 7 

Pavement (Bit. Concrete) Good 7 

Embankment Very Good 8 

*Does not meet safety standards    

Deck (Rating – Good) 

The deck is rated to be in good condition based on deterioration observed on the underside of the concrete deck 

slab.  The deck slab exhibits random transverse, longitudinal, and hairline map cracking with isolated rust areas.  

The bituminous concrete overlay is in good condition with random longitudinal, transverse, and diagonal cracks 

up to 3/16” wide. The report noted some of these cracks have been previously sealed.  The sidewalks were noted 

to be in satisfactory condition, with random hairline cracks and random areas of sealant missing between the 

sidewalk and curbing noted.  Span 6 exhibits random areas of scaling adjacent to the curbs up to 15’ long, 8” wide, 

and 1” deep. The reinforced concrete parapets are in satisfactory condition, noting isolated areas of spalling, 

hairline map cracking, and an 18” long x 5” wide x 1.5” deep spall region of the span 4 east parapet showing 
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exposed rebar over track 1. The staircase parapets show areas of hairline map cracking and isolated areas of 

spalling.  The staircase at the northwest approach is noted to have a 4.5’ long x 1’ high hollow areas along the 

south staircase parapet. The vinyl coated chain link fence is in satisfactory condition, noting 4 locations showing 

disconnected top and bottom horizontal rails.  Additionally, a recent repair to the fence posts was noted since the 

last inspection.  The bridge PVC weep drains which are intended to directly discharge below the bridge are in 

satisfactory condition.  The report notes typical dampness on the underside of the deck around the weep drain 

outlets, and a few locations where previously short weeps have been extended to prevent drainage onto the 

diaphragms.  There are six light standards mounted on top of the parapets of the bridge and two standards at the 

approaches. The span 3 west parapet light standard and light standard at the north east approach is missing per 

the latest inspection report and field observations performed by CHA. The deck construction joints are in good 

condition, with report noting the transverse and longitudinal joints in bay 5 have areas of minor overpour and 

light to moderate efflorescence.  There are asphaltic plug joints at both abutments, and a modular joint with 

concrete headers over pier 4 that are noted to be in satisfactory condition. Work items are included in the report 

to repair the adhesion cracks, settlement, and failed/missing seals for the asphaltic plug joints. Refer to Appendix 

A, Photos 5-12 and 17 depicting the deck conditions.  

Superstructure (Rating – Fair) 

The bearing devises are in satisfactory condition. The fixed pin bearings and expansion rocker bearings exhibit 

areas of painted over pitting losses and random areas on light rust and laminated rust on the masonry plates. The 

bearings have 1/8” -3/16” wide gaps between the masonry plate and tops of the steel pier caps due to pack rust. 

The fixed bearing at span 2 girder G6 has a 5/8” long crack in the masonry plate at the base. There is no paint on 

the expansion bearing pins and nuts.  The continuous rolled steel girders are in fair condition. Girders in span 4 

show typical areas of section losses 2” in diameter x 1/8’ deep above the Amtrak rail lines due to electrical arcing 

and melted steel. Rolling defects in the bottom flange of span 4, girder G3 and web of span 7, girder G7 are also 

noted. The welds are in good condition, with a missing lower horizontal weld noted in span 3, bay 6 at diaphragm 

D1. The bridge has minor random girder bottom flange collision scrapes from impact located in spans 1 through 

4 and 8. Work items are noted in the latest inspection report for grinding the gouges of these scrapes smooth. 

Refer to Appendix A, Photos 13-16 depicting superstructure conditions. 

Substructure (Rating – Poor) 

The concrete abutment stems and backwalls are in satisfactory condition with numerous vertical hairline cracks, 

small pop outs, isolated hairline map cracking, and evidence of prior leakage noted at both abutments. The 

concrete bearing pedestals of Abutment 1, girders G3, G4, G7, and G9 have random hollow areas up to 22” x 5”. 

Abutment 1 girder pedestals G6, G7, and G8 have random areas of spalling. Abutment 2 girder G4 has (2) hollow 

areas up to 8” x 4”, and girders G3 and G7 have random spalls. The wingwalls are in good condition exhibiting 

random horizontal and vertical hairline cracks, isolated map cracking, and random small popouts. Wingwall 1B is 

noted to have an isolated region of spall 1’ long x 4” high x ½” deep. The steel pier caps are in poor condition, with 

areas of peeling paint, painted over pitting loss/section loss and isolated locations of laminated rust. The report 

notes the worst top flange section loss location over the pier 6 cap at girder G8, resulting in an 8.0% loss to in a 

critical location. The report notes the worst bottom flange section loss location at pier 4 cap between girders G6 

and G7 resulting in a painted over 26.9% section loss in a critical location. Random rivet heads in pier 4 were noted 

to have up to 90% section losses and batten plates have up to 3/16” deep section losses. The top coverplate of the 

pier 1 cap between girders G2 and G3 is noted to have a 2’ long x 9” wide x 3/16” deep area of section loss in a 

semi-critical area. The steel columns of the bents are in satisfactory condition with random areas of peeling paint 
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and isolated regions of laminated rust. Pier 3 and pier 4 columns exhibits laminated rust and painted over section 

losses at the bases interior column legs up to full width x 8” high x 3/16” deep. The pier column fixed pin bearings 

show up to 3/16” deep painted over pitting losses in the masonry and vertical plates. Random anchor bolt nuts 

have up to 90% section loss and a few nuts are missing due to pack rust. Several fixed bearings have up to 7/16” 

pack rust between the vertical plates. Refer to Appendix A, Photos 18-27 depicting substructure conditions. 

Approaches (Rating – Good) 

The approach pavement is in good condition, with random longitudinal, transverse, and map cracks up to 1/8” 

wide. The south approach has a full length 3/8” wide transverse crack that has been sealed, and has since re-

cracked. A previously noted pothole in the south approach has been recently patched. The metal beam rail with 

steel post approach guiderail system at all approach corners is in satisfactory condition. The southwest approach 

corner has minor impact dents, and southeast rail near the buried termination end has 2 deep dents. The 

approach guide rails, guiderail ends, and transitions to the bridge do not meet current R-B 350 standards. Refer 

to Appendix A, Photos 31-34 depicting approach conditions. 

Drainage 

There are a total of 34 1 ½” diameter PVC pipe drains, 18 along each curb line. As mentioned previously, the 

inspection report notes wetness around the outlets of the pipe drains from the underside of the bridge deck.  

There are no closed drainage systems located on the bridge. Closed drainage systems exist along the curb line of 

the approaches of bridge along Alpha Avenue. There is a storm drainage system south of the railroad with catch 

basins along Mathews Street/Main Street. 

Utilities 

There are overhead telecommunication utilities carried by the bridge structure that are in good condition. 

Railroad catenary wires are below the bottom flanges of the girders in span 4. A pole line runs parallel to Cutler 

Street along the south side. The communication wires along this pole line are attached to the bottom flanges of 

Girders G1 and G9 in span 8, and the electric wires along this pole line cross over the bridge at span 8. A pole line 

runs parallel to the railroad on the south sideof the railroad and carries a set of electric wires over the bridge 

across span 3.  

Property 

Based on the 1940 as-built and 1990 rehabilitation plans, the structure was reverted from the Railroad company 

to the Town, and the roadway corridor of Alpha Avenue was reverted to the Town of Stonington. The bridge is 

located over property used by local businesses, utility companies, and Amtrak Rail. Pier 4 is within the Amtrak 

ROW, within a permanent easement for Alpha Avenue. Based on the referenced plan sets, Piers 2 and 3 may also 

be on Amtrak property but are outside of the Amtrak security fence. The region of property under spans 1 through 

3 is used by the Dodson Boat Yard. The region of property under Spans 6 and 7 adjacent to Cutler Street is used by 

the Stonington Community Center Thrift Shop for parking. Part of the building is located underneath span 7 of 

the existing bridge. Refer to Appendix A, Photo 35 depicting the building located under the bridge. It is not clear 

if the property located under the bridge on either side of Amtrak is owned by the Town or owned by private 

entities. 
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Cultural Resources 

According to the Town of Stonington Zoning Map (2017), the bridge is located just  north of the Stonington 

Borough.  The National Register of Historic Places 2020 mapper includes the area of the brige on Alpha Avenue as 

part of the Stonington Borough Historic District; however, the bridge itself is not identified as an individual historic 

listing or is considered to be a contributing element of the historic district. It is not anticipated that the bridge 

rehabilitation and roadway improvements will have an adverse visual or physical effect on the historic district. 

The area has a high population of citizens over the age of 64 according to the EPA’s Environmental Justice (EJ) 

Screening and Mapping Tool (Version 2020).  There are no other environmental indicators of concern in the project 

vicinity according to the EJ Screening and Mapping tool.  

Environmental Resources 

Bridge No. 03906 is not located in an Aquifer Protection Area but is within half a mile of a CTDEEP Natural Diversity 

Database (NDDB) area for State listed species per December 2021 Mapping.  As a result, NDDB coordination will 

only occur if a full replacement is required, otherwise, rehabilitation will not require this coordination. Since the 

State of Connecticut is considered a location for federally listed Northern Long Eared Bat population of interest, 

coordination will likely be required with the U.S. Fish and Wildlife Service.  

According to the Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map number 09011C0534J 

(effective date 09/26/2008), the bridge is located in Special Flood Hazard Area, Zone AE at elevation 11 feet to the 

east and Zone VE at elevation 14 feet to the west.  These areas associated with Stonington Harbor indicate that 

fill within the floodplain may have significant regulatory impacts.  A small area of wetlands is identified on 1990 

rehabilitation plans for the bridge; however, wetlands impacts are not anticipated for this project.  

The project is located within the coastal area and the coastal boundary; therefore, a Coastal Area Management 

permit is anticipated through DOT, as well as the Town of Stonington Planning and Zoning Commission or Zoning 

Board of Appeals for a Coastal Area Management (CAM) site plan review.   

The ground water supply surrounding the structure is classified as GB, whose designated uses include industrial 

process water and cooling waters and baseflow for hydraulically-connected water bodies and is presumed not 

suitable for human consumption without treatment.  The surface water in the structure’s vicinity is designated as 

Class B which is suitable habitat for fish and other aquatic life and wildlife; recreation; navigation; industrial and 

agricultural water supply. 

SOILS & GEOTECHNICAL CONSIDERATIONS 

According to the original 1940 construction plans, the existing North bridge abutments and wingwalls are 

supported by spread footings founded on bedrock. The existing South bridge abutments and wingwalls are 

supported on steel piles which bear on bedrock. Soil boring information is shown in the original construction 

plans on bridge sheet 1 of 7 and confirms that rock was found near the bottom of footing elevations. Piers 1 and 

2 are founded on piles while the remaining are founded on bedrock. Considering that three alternates proposed 

are rehabilitations of the existing bridge, the existing abutments, footings, and pier bents are anticipated to be 

able to support loads from the proposed rehabilitation. Geotechnical investigations will performed as part of the 

design phase, as necessary.     
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HYDRAULICS 

No watercourses are located under the bridge. However, due to its proximity to Long Island Sound, the bridge is 

located within a FEMA Special Flood Hazard Area, Zone VE and AE which are a coastal flood zone with velocity 

(wave action) and a determined base flood (VE) and a determined base flood  (AE 500-year); therefore any fill 

within the coastal flood zone will require a DEEP FMC-MOU filed with DOT Hydraulics and Drainage unit. A DEEP 

Coastal Permit will be investigated during the design phase to determine if it is required. 

SCOUR 

According to the inspection report dated January 19, 2020, the erosion scour for the site is very good “8”. This 

rating indicates the bridge foundations have been determined to be stable.  The inspection report has assigned 

the Item 113 Scour Critical Rating an “N”, indicating that channel scour is not a concern at this bridge site, as the 

bridge is not located over a watercourse. 

LOAD RATING 

The existing bridge is not posted for live load restriction. A load rating performed by Stantec dated May 23, 2019 

and updated by CTDOT in May, 2021 determined the following governing live load ratings for an AASHTO HL-93 

vehicle: 

 Inventory HL-93 Pair Rating 0.50 

 Operating HL-93 Pair Rating 0.66  

 Legal (CT-P380)   0.68 

 

Governing ratings for the structure are the result of lateral torsional buckling of the beam sections in span 8 of the 

structure. The capacity of the structure is reduced over pier 7 in span 8 because the beam sections are non-

prismatic. Based on a review of the 1990 rehabilitation plans, the girder sections in span 7 consists of rolled 

W36x160 and have been reduced to W24x162 rolled sections in Span 8 over Cutler Street to increase the vertical 

under clearance of the bridge.   The existing bridge is not posted for live load restrictions. It is recommended that 

the bridge be added to the agenda for the next Load Rating Committee meeting, if it has not yet been discussed 

by the committee. 

SEISMIC CONSIDERATIONS 

The CTDOT Bridge Design Manual Section 3.8 requires bridge rehabilitation projects to be designed in accordance 

with the latest AASHTO LRFD Specifications.  Per AASHTO LRFD Section 4.7.4.1, bridges in Seismic Zone 1 need 

not be analyzed for seismic loads, regardless of their operational classification and geometry, but the minimum 

requirements specified in Sections 3.10.9 and 4.7.4.4 shall apply. These requirements are generally limited to 

correcting deficiencies in support length and providing adequate restraint for seismic forces at the bearings to 

prevent superstructure collapse. 
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REHABILITATION ALTERNATES 

As discussed previously, the existing substructure is in a poor condition as a result of deteriorations to the existing 

steel pier caps.  Based on a review of existing site and bridge conditions, a substructure repair or replacement is 

warranted to address all the deficiencies, in lieu of a full bridge replacement, for the following reasons: 

• The existing substructure is in poor condition due to the steel pier caps. The rehabilitation alternates 

will need to address the deterioration conditions found at critical and semi-critical locations of the 

existing steel pier caps. 

• The existing deck is in good condition and can be reused. 

• The existing superstructure is in fair condition and can be repaired and reused.  

• The existing abutments and pier bent footings are founded on piles or directly on bedrock and have no 

scour/settlement concerns at the site. 

• Substructure repairs or replacement will have significantly less impacts on local traffic, railroad 

operations, property under the existing bridge, and utilities compared to a full replacement involving 

full demolition and reconstruction of the superstructure and substructure. 

• The approach rail systems at all four corners of the existing bridge does not meet current design 

standards. 

 

Three  bridge rehabilitations and one full bridge replacement alternates described below were evaluated based 

on the aforementioned project goals. 

Alternate 1 – Pier Cap Rehabilitation, Pier 4 Replacement and Girder Strengthening 

This alternate includes installing reinforcing steel and placing concrete in the space between the transverse steel 

pier cap girders, at Piers 1 through 3 and Piers 5 through 7. Holes will need to be cut through the existing vertical 

plate members, between the webs of the girders, to allow for the reinforcing steel to run the full length of the pier 

cap. The addition of this reinforced concrete to the pier cap will address the loss of capacity due to steel section 

losses. The capacity of the existing steel pier columns and bracing will need to be checked due to the additional 

weight. This work can be performed while traffic remains on the bridge and without requiring the superstructure 

to be jacked at these locations. Pier 4 will be replaced in it’s entirety with a reinforced concrete pier due to the 

deterioration that exists on the steel element below the pier cap including the pin bearings at the footings. The 

concrete footings will remain. The superstructure will need to be jacked at this location to replace the pier but 

traffic can remain on the bridge during this work. 

All existing steel pin bearings will be cleaned and painted. The existing rocker bearings at the ship lap joint over 

Pier 4 will be replaced with elastomeric bearings. Additional transverse restraint is not proposed at the piers and 

abutments due to the existing bearings being able to resist transverse seismic loads. New transverse restraint is 

required at the shiplap joints. The existing asphaltic plug joints at both abutments will be replaced with a sawed 

and sealed pavement joint. The existing modular joint over Pier 4 will be replace with a new prefabricated 

expansion joint. 

Strenghtening of the Span 8 girders over Cutler Street in order to bring the load rating factors above 1.2 will occur 

by providing additional lateral restraint at the depth transition. This alternate also includes minor steel repairs 

and painting of the beam ends, as well as installation of shields between the girders and the catenary wires to 

prevent arcing. Concrete patching and crack repairs of the abutments, wingwalls and stairs, along with 

application of penetrating sealer to sidewalks, parapets and substructure faces within the spray zone is also 

incuded. The parapet mounted fence will be repaired, as necessary. 
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The existing metal beam rail along the approaches to the bridge and will be maintained. No modifications will be 

made to the intersections nor the existing geometry of the bridge. 

Sketches depicting the proposed Roadway Plan, Profile, Bridge Plan, Elevation and Cross Section for this alternate 

are attached as Appendix D.    

Depending on the ownership of the property below the bridge, temporary construction easements may be 

required or lease agreements may need to be temporarily suspended. An easement to work within and over the 

Amtrak ROW will be required. Utilities will not be impacted with this alternate. The rehabilitation is estimated to 

cost approximately $7,492,000. The service life of the rehabilitated structure is estimated to be approximately 15 

to 20 years, at which time deck patching will be required and repairs to the remaining steel bent piers will likely 

be required. 

Temporary alternating one-way traffic patterns will be required for the joint work. The anticipated duration of 

construction is 8 months. 

In comparison with Alternates 2, 3 and 4, this alternate offers the following major advantages and disadvantages: 

Advantages: 
 Least expensive alternate. 

 Shortest construction duration. 

 Eliminates the need to repair deterioration on the riveted steel pier caps. 

 Eliminates the need to repair the portions of the bent below the pier cap, including the pin bearings 

at the base of Pier 4. 

 Eliminates the need to temporarily support the superstructure for repairs at all piers except Pier 4. 

 Has very little impact to traffic on Alpha Avenue. Only joint work impacts traffic. 

 Only work at Pier 4 has sigificant impacts to Amtrak. 

 No impacts to utilities. 

 

 Disadvantages: 

 Shortest extended service life. 

 Portions of Piers 1 through 3 and 5 through 7 below the pier caps will need to be repaired by 

traditional methods which can be difficult due to the riveted members. 

 The superstructure will need to be temporarily supported at Pier 4, which is within the Amtrak ROW. 

 No work to the deck, though it does show some signs of deterioration. 

 The bridge remains its current length, therefore requiring higher future maintenance costs. 

 The substandard vertical clearance over Amtrak remains. 

Alternate 2 – Pier Replacement and Girder Strengthening  

This alternate includes replacing all 7 of the existing piers with concrete piers, while reusing the existing footings. 

All other work included in Alternate 1 will be included under this alternate. Sketches depicting the proposed 

Roadway Plan, Profile, Bridge Plan, Elevation and Cross Section for this alternate are attached as Appendix D.    

The ROW needs and utility impacts are the same as Alternate 1. 

The rehabilitation is estimated to cost approximately $8,640,000. The service life of the rehabilitated structure is 

estimated to be approximately 15 to 20 years, at which time deck patching will be required.  
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Temporary alternating one-way traffic patterns will be required for the joint work. The anticipated duration of 

construction is 8 months. 

The anticipated duration of construction is 12 months. 

In comparison with Alternates 1, 3 and 4, this alternate offers the following major advantages and disadvantages: 

 

Advantages: 

 Eliminates the need to repair deterioration on the riveted steel pier caps. 

 Eliminates the need to repair the portions of the bents below the pier cap, including the pin bearings 

at the base of all Piers and extends the substructure service life. 

 Has very little impact to traffic on Alpha Avenue. Only joint work impacts traffic. 

 Only work at Pier 4 has sigificant impacts to Amtrak. 

 No impacts to utilities. 

 Disadvantages: 

 More expensive than Alternate 1. 

 Has a longer construction duration than Alternate 1. 

 The superstructure will need to be temporarily supported at all piers for their replacement. 

 No work to the deck, though it does show some signs of deterioration. 

 The bridge remains its current length, therefore requiring higher future maintenance costs. 

 The substandard vertical clearance over Amtrak remains. 

Alternate 3 – Pier Replacement, Girder Strengthening and Deck Patching 

This alternate includes removal of the existing bituminous ovelay and membrane and patching of the deck. A new 

spray applied waterproof membrane and a new bituminous overlay will be placed on the deck. Concrete 

deterioration in the sidewalk and parapets will be replaced. The approach guiderails will be replaced with MASH 

complient MBR. All other work included in Alternate 2 will be included under this alternate. Sketches depicting 

the proposed Roadway Plan, Profile, Bridge Plan, Elevation and Cross Section for this alternate are attached as 

Appendix D.    

Temporary alternating one-way traffic patterns will be required for the deck work and joint work.  The anticipated 

duration of construction is 12 months. 

The ROW needs and utility impacts are the same as alternate 1. 

The rehabilitation is estimated to cost approximately $13,305,000. The service life of the rehabilitated structure is 

estimated to be approximately 50 years at which point replacement of the existing beams, that are currently 107 

years old, may be warranted. 

In comparison with Alternates 1, 2, and 4, this alternate offers the following major advantages and disadvantages: 

Advantages: 

 Eliminates the need to repair deterioration on the riveted steel pier caps. 

 Eliminates the need to repair the portions of the bents below the pier cap, including the pin bearings 

at the base of all Piers and extends the substructure service life. 

 Strengthens girders over Cutler Street bringing it up to standard. 
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 Deck deterioration will be repaired and a new spray applied membrane will and overlay will increase 

the service life. 

 Deteriorated concrete in the sidewalks and parapets will be repaired. 

 Replacement of the substandard parapet height. 

 The substandard approach guiderails will be replaced. 

 No impacts to utilities. 

 Disadvantages: 

 More expensive than Alternates 1 and 2. 

 Impact to traffic on Alpha Avenue will be significantly more than Alternates 1 and 2. 

 Deck patching in Span 4 has the potential to impacts Amtrak. 

 The superstructure will need to be temporarily supported at all piers for their replacement. 

 The bridge remains its current length, therefore requiring higher future maintenance costs. 

 The substandard vertical clearance over Amtrak remains. 

Alternate 4– Bridge Replacement with Removal of 6 spans 

This alternate fully replaces the existing bridge essentially along the same alignment. This alternate maintains the 

existing bridge width while raising the profile to meet minimum vertical clearance over the Amtrak Railroad of 22’-

6”. The new bridge will have two spans with one over Amtrak and one over the boat yard lot immediately south of 

Amtrak. A new concrete pier will be located south of the Amtrak ROW. The other six spans of the existing bridge 

will be filled using GRS embankments and facing walls below the spans prior to removing a portion of the bridge. 

MSE walls can be swapped out instead of the GRS walls based on input from a Geotechnical investigation . The 

superstructure will use relatively shallow steel beams, continuous over the pier, to accommodate the minimum 

vertical clearance and minimum K-value for the roadway design speed. A typical reinforced concrete deck with 

sidewalks and parapets on both sides will be used. The deck will be protected with a spray applied membrane 

and 3” of bituminous pavement. A protective fence will be mounted to the parapet and solid panels will be used 

over electrified Amtrak. 

Further staging details are located later in this section write-up. Sketches depicting the proposed Bridge Plan, 

Elevation and Cross Section for this alternate are attached as Appendix D.   

This alternate requires permanent ROW takes for property located beneath the bridge. These include local roads, 

parking lots, a part of a building and a portion of a boat yard. Both Mathews Street/Main Street and Cutler Street 

will no longer pass under Alpha Avenue and will be dead ended at the new embankment. The communication 

wires along Cutler Street, below the bridge, will need to be placed in conduits below the new embankment, raised 

up on higher poles to cross over Alpha Avenue or permanently relocated.  

The proposed structure and filling of the spans is anticipated to require 12 months. The rehabilitation is estimated 

to cost approximately $25,483,000 and the new bridge will have a service life of 75 years. 

In comparison with Alternates 1, 2 and 3, this alternate offers the following major advantages and disadvantages: 

Advantages: 

 New bridge has a 75-year service life. 

 Achieves minimum vertical clearance standard for Amtrak Railroad. 

 No deck joint over the pier. 

 The substandard approach guiderails will be replaced. 
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 The shorter bridge has less future maintenance costs. 

 Lowest life cycle cost over a 75-year period. 

 Disadvantages: 

 Most expensive alternate. 

 Has significant impacts to traffic on Alpha Avenue. 

 Has significant impacts to Amtrak. 

 Most significant impacts to properties below the bridge including a portion of a building and parking 

areas. 

 Two local roads will need to dead end at the new embankment. 

 Utilities below the bridge will need to be permanently relocated. Utilities passing over the bridge 

may need to be temporarily relocated. 

 

 

Cost Considerations 

Appendix E contains an itemized cost estimate for each alternate.  The table below provides a summary of the 

total costs. 

Rehabilitation Alternates Structure Cost Highway Cost 

Rounded Total Cost 

(Including other & 

incidentals) 

1- Pier Cap Rehabilitation, Pier 4 

Replacement and Girder 

Strengthening 

$2,683,300 $185,500 $7,492,000 

2 - Pier Replacement and Girder 

Strengthening  
$3,142,300 $185,500 $8,640,000 

3- Pier Replacement, Girder 

Strengthening and Deck Patching 
$4,737,400 $589,200 $13,305,000 

4 - Bridges Replacement with 

Removal of 6 Spans 
$9,034,700 $1,389,000 $25,483,000 

 

 

CONSTRUCTION SEQUENCE & MAINTENANCE AND PROTECTION OF 

TRAFFIC 

The proposed maintance and protection of traffic (MPT) for Alternates 1 and 2 is relatively straightforward. Only 

the replacement of the deck joints will impact traffic on Alpha Avenue. This work will be performed using 

temporary off peak lane and shoulder closures with alternating 1-way traffic control. Strengthening of the girders 

within Span 8 can be performed in the unpaved area adjacent to Cutler Street and will have little to no impact on 

traffic. The rehabilitation of the pier caps, coating of deck underside exposed rebar, steel repairs to the girders 

and pier bents will impact the vacant property below the bridge. Any activities currently happening below those 

spans will need to be temporarily suspended while the Contractor performs their work. The replacement of all 

piers in Alternate 2 will have longer and more significant impact to those areas. The substructure concrete 
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patching will minimally impact the adjacent roads as there is some usable width between the substructure and 

the travelways. 

 

The replacement of Pier 4 and the replacement of the bearings above Pier 4, the installation of shields over the 

catenary wires, and steel repairs in Span 4 will impact rail traffic. Pier 4 is within the Amtrak ROW but is 

approximately 24’ from the center of the adjacent track. By reusing the existing foundation, deep excavation 

adjacent to the track can be prevented. It may be possible to install a temporary safety fence between the pier 

and the the track to allow work to occur without requiring Amtrak flagmen and track outages. The temporary 

support of the superstructure will need to be located on the north side of the pier, away from the tracks. All other 

work within Span 4 will likely need to be done at night during times when Amtrak can provide track outages and 

de-energize the catenaries. 

 

The proposed MPT for Alternate 3 will be the same as for Alternates 1 and 2, but will have additional impacts to 

traffic on Alpha Avenue and to pedestrians. The removal of the existing bituminous overlay; the patching of the 

deck, sidewalks, stairs and parapets; the application of the membrane and the placement of the new bituionus 

overlay will require multiple off peak closures of shoulders and lanes to perform the work. During these closure 

traffic will be maintained in a single lane of alternating 1-way traffic controlled by flaggers. Traffic will need to ride 

on the bare concrete deck to utilize off peak closures. Pedestrians can be routed to the sidewalk on the other side 

of the bridge when sidewalk and parapet work is perfomed on one side. 

 

The proposed construction sequence and MPT for Alternate 4 has significantly more impacts to vehiclular traffic, 

pedestrians, rail traffic and the properties below the bridge. The areas below the existing bridge will be impacted 

from the beginning of construction and many of them permanently after construction is complete. During 

construction the areas (vacant property and roadways) under all existing spans, except Span 4, will not be a 

available for public use. Track outages and de-energization of the catenaries will be necessary for demolition work 

and installation of new components over the tracks and are anticipated to only be available overnight and for 

relatively short durations. 

 

The suggested general sequence is a follows: 

• Build a new pier south of Pier 3 under the existing bridge. 

• Build new abutments south of Pier 2 and north of Pier 4 under the existing bridge. 

• Place embakment fill with MSE walls within the remaining spans under the existing bridge, for the 

approach roadways to the new bridge. The existing piers will be abandoned in place within the fill. 

• Using 1 lane of alternating 1-way traffic on the existing bridge. 

o Remove half of the existing superstructure above the areas of new embankment fill. 

o Cut the top of the existing piers down to the top of the placed fill. 

o Place additional fill in the approach areas up the the roadway level. 

o Place temporary pavement. 

o The 4 bullets above may need to happen in multiple substages depending on how long the 

alternating 1-way traffic can be maintained as a continuous operation. 

 If multiple substages are required, then the superstructure will need to be cut at existing 

pier locations and TERS will be needed to retain embankment fill at the back of the piers 

to allow a transition from the new approach roadway to the remaining portion of the 

existing superstructure. Temporary barrier curb will also be required along the edges of 

the new approach roadways. 

o Remove half of the superstructure in existing Spans 3 & 4. 

o Construct the tops of the new abutments and pier. 
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o Erect the new 2 span superstructure. 

 PBUs can likely be used to speed construction of these 2 spans. 

o Shift traffic to the newly constructed half of the bridge and approach roadways. 

o Repeat the sequence for the other half of the bridge. 

• Construct the final barrier walls and guiderail on the approaches. 

• Place the final paving and pavement markings. 

OTHER REHABILITATION ALTERNATES 

The following alternates were qualitatively evaluated. However, a preliminary review indicated several drawbacks 

with the alternates, and they were therefore not investigated further for a quantitative evaluation. 

1. Traditional steel repairs for the built up pier caps consisting of adding repair plates over areas of 

deteriorarion or replacing deteriorated members. This method requires lots of custom fabrication and is 

time consuming due to the existing rivet patterns. This method will likely require temporary support of 

the superstructure if existing members need to be removed and replaced.  

2. Fully removing the existing pier caps and replacing with new steel pier caps. This will require temporary 

support of the superstructure. 

3. Girder modifications over Amtrak – replace the girders over Amtrak with a shallower depth and increase 

the number of girders to provide the required live load capacity. This rehab would improve the MVC over 

Amtrak by 6”. 

4. Fully encase the existing piers in concrete this would allow for a significantly longer lifespan and achieve 

similar results to Alterative 3. 

5. Overbuild a new structure or create a new geometry in order to minimize impact to traveling public. 

6. Bridge at a new location or temporary at grade crossing were considered for temporary traffic handling. 

RECOMMENDATIONS FOR REHABILITATION 

Based on the engineering analysis for this structure and deliberation of the previously described alternates, CHA 

recommends Alternate 3 – Pier Replacement with Concrete Piers, Girder Strengthening and Deck Patching as the 

preferred alternate for the rehabilitation of Bridge No. 03906.  This alternate will address the bridge substructure 

deficiencies and extend their service life by eliminating the steel bents which typically require more maintenance 

than concrete piers. This alternate will address possible hidden deterioration in the concrete deck. This alternate 

has relatively minimal impacts to traffic on Alpha Avenue, which is the only way in and out of the Borough of 

Stonington, and minimal impacts to rail traffic.  

Important Note: The life cycle cost analysis shows that a full replacement (Alternate 4) would be the least expensive 

option over a 75-year period.  

UTILITY / DRAINAGE / ENVIRONMENTAL / PROPERTY IMPACTS 

(RECOMMENDED ALTERNATE) 

The recommended alternate is anticipated to have no impacts to existing aerial utilities. CTDOT policy is to 

remove overhead wires that are attached to the underside of bridges, whenever possible.   The Utility Companies 

could be required to relocate their wires as part of this project if desired. There would be no cost to the State as 
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the bridge is carrying a local road and Utility Companies get zero reimbursement in this situation. There are no 

anticipated impacts to the storm drainage system, however its location to with respect to temporary shoring 

tower locations will need to be investigated during design. 

There are no wetlands and watercourses within the project limits. However the project site is within the 100 year 

flood zone. The project does not propose any earthen fill within the project limits however the volume of the new 

concrete piers will be grated than the existing steel bent piers. The total acreage of tree clearing and number of 

trees greater than three inches in diameter requiring removal will also need to be quantified by the Designer of 

Record to determine the impact on the Northern Long Eared Bat species but this is anticuipated to be very few 

trees.   

Depending on the ownership of the propery under the bridge, impacts to private property will vary. The project 

may require Temporary Construction Easements, Rights of Access, or Termination of Lease Agreements. If the 

property below the bridge is not part of the Town’s ROW, CTDOT may want to permanently acquire this as a ROW 

for Alpha Avenue. An Encroachment Permit will be required for the work within the Amtrak ROW. 

SUBSTANDARD FEATURES & POTENTIAL DESIGN EXCEPTIONS 

(RECOMMENDED ALTERNATE) 

Based on a review of the controlling design criteria identified in the CTDOT Highway Design Manual for a Non-

Freeway Urban Collector 3R project, six elements, namely the vertical Stopping Sight Distance (SSD),  sag curve 

K-value, cross slope (shoulder), Intersection Sight Distance (ISD) from Water Street, Structural Capacity and 

Minimum Vertical Clearance (roadway & railroad), have been identified as not meeting current design standards. 

The recommended alternate will not improve any of these to current standards, other than the Structural 

Capacity, however none of these elements will be made worse by the project. Under the Bridge to Remain in Place 

criteria, the only elements requiring formal Design Exception approval are: Horizonatal and Vertical Clearance 

under the bridge and Horizontal Clearance in the bridge. The Vertical Clearance is under the bridge is substandard 

and will require a formal Design Exception. The vertical clearance over the railroad does not meet CTDOT 

standards nor Amtrak standards. A Design Exception approval will be required from both CTDOT and Amtrak. The 

recommended alternate does meet the criteria of the applicable State Statute for vertical clearance by 

maintaining the existing, so a legislative exception will not be required.
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Photo 1: West elevation of bridge over Matthews/Main Street 

 

Photo 2: East elevation of bridge over Matthews/Main Street  



 

  

 
Responsibly Improving The World We Live In 

 

 

Photo 3: East elevation of bridge over Cutler Street. 

Photo 4: West elevation of bridge over Culter Street.  
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Photo 5: Condition of deck overlay showing transverse and longitudinal cracks (typical). 
 

Photo 6: Condition of modular expansion joint with concrete headers over pier bend 4.  
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Photo 7: Condition of asphaltic plug joints over abutments. Note adhesion crack and settlement of joints 

(typical). 

Photo 8: Condition of southeast stairwell showing spalled concrete and missing hand rail post. 
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Photo 9: Bridge deck weephole drains extended to prevent drainage onto structure below (location in photo 

over pier bent 4). 

Photo 10: Close up of missing lighting standard at Span 3 west parapet. 
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Photo 11: Condition of bridge parapets and vinyl coated chain link fencing. 

Photo 12: Sidewalk located on south side of bridge (looking North). Isolated areas on sealant and concrete 

missing behind the granite curbing (typical). 
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Photo 11: Condition of west abutment. Note there are several spalls with exposed reinforcement in the stem. Photo 13:  Typical condition of  fixed rocker bearings. 

Photo 14: Expansion bearings over pier bent 4. No paint over the nuts or bearing pins (typical).  
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Photo 15:  Minor Collision scrape at Pier Cap 3. 

Photo 16: Typical Span 4 girder 2” diameter x 1/8” deep section loss due to electrical arcing over Amtrak rail lines. 
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Photo 17:  Underside of concrete deck. Random transverse cracks, active efflorescence, and isolated spalling. 

(Span 6 Girders 8 and 9 in photo).  

Photo 18: Abutment 1 and Wingwall 1A adjacent to Matthews/Main Street.  
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Photo 19:  Wingwall 1B adjacent to stairway. 

Photo 20: Abutment 2 adjacent to Cutler Street. Note scrape marks on bottom flange of Girder G2 painted over in 

top right of photo.  
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Photo 13:  Typical condition of  fixed rocker bearings. 

Photo 22: Facia of Girder G9 in Span 8 showing areas of peeling paint and surface rust near field splice. 

Photo 21: View under Span 8 showing flange transition and field splices adjacent to Pier 7. 



 

  

 

Responsibly Improving The World We Live In 

 

 

Photo 23:  Wingwall 2B showing bridge number and vertical under clearance sign. 

 

Photo 24: View of Pier Cap 6 from south side.   
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Photo 25:  Pier Cap 6 from North side showing top and bottom section losses and random missing rivets.. 

Photo 26: Pier Cap 4 North side located within Amtrak fence line. 
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Photo 27:  Pier Cap 6 top and bottom flange deterioration over center column. Photo taken from South side of 

pier. 

 

Photo 28:  Pier bent bearing under pier 4 showing heavy laminar rust and pack rusting between plates.  
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Photo 29:  Tree growing beside bearing pedestal under Pier 5. 

Photo 30:  Elevation of Pier 3 column and bearing. Note laminated rust and section losses on interior column legs 

near bases. 
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Photo 13:  Typical condition of  fixed rocker bearings. 

Photo 32: North bridge approach looking north towards US Route 1A. 

Photo 31: South bridge approach at intersection with Water Street (looking South). 
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Photo 33:  Metal Beam rail with steel posts and block outs. Typical for all approach corners. 

Photo 34: Guiderail end treatment and southwest approach embankment. 
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Photo 35: Portion of existing building located under span 7 and pier 7 (looking North).  
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Appendix B:  Original Bridge Construction Plans 
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Appendix C:  Existing Bridge Sketches 
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Appendix D:  Rehabilitation Alternate Sketches 
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 Appendix E:  Rehabilitation Alternate Cost Comparisons   

  



COMPUTATION BY DATE SHEET OF

1 1

CHECKED BY DATE CHA PROJECT NO.

CLIENT CLIENT PROJECT NO. 

ITEM

Bridge #03906 Alternate 1 Cost Estimate Summary

Alternate 1: Pier 4 Replacement and Structural Repairs/Strengthening

Superstructure Work:

1. Removal and replacement of existing modular joint located over pier 4.

2. Replace existing asphaltic plug joints.

3. Steel repairs and spot painting.

4. Strengthening of girders in span 8.

5. Install arc shields over catenary wires.

6. Paint beam ends at ship lap joint and abutments.

7. Replace rocker bearings.

8. Repairs to existing weep drains.

Substructure Work:

1. Epoxy injection crack repairs to abutments and wingwalls

3. Full replacement of pier 4.

4  Fill existing pier caps with concrete.

5. Replacement of bearings in ship lap over pier 4.

6. Clean and lubricate existing bearings.

7. Repair or replace missing or deteriorated rivets.

STRUCTURE ITEMS

ITEM NO. UNIT QUANTITY UNIT PRICE TOTAL 

0503041 LS 1 $500,000.00 $500,000.00

0503889 EA 6 $125,000.00 $750,000.00

0511116 REPAIR WEEP DRAINS EA 4 $1,100.00 $4,400.00

0520036 CF 73 $353.25 $25,800.00

0520456 LF 52 $1,500.00 $78,000.00

0521001 ELASTOMERIC BEARING PADS CI 15000 $1.38 $20,700.00

0521003 BEARING REPLACEMENT WITH ELASTOMERIC BEARING PADS EA 18 $2,926.80 $52,700.00

0522129 CLEAN AND LUBRICATE EXISTING BEARINGS EA 90 $1,600.00 $144,000.00

0601066 COLUMN AND CAP CONCRETE CY 120 $2,000.00 $240,000.00

0601954 EPOXY INJECTION CRACK REPAIR LF 184 $98.10 $18,100.00

0602030 DEFORMED STEEL BARS - GALVANIZED LB 15000 $1.94 $29,100.00

0603061 LS 1 $415,000.00 $415,000.00

0603081 CWT 20 $5,000.00 $100,000.00

0603147 LS 1 $161,600.00 $161,600.00

0603563 CLASS 1 CONTAINMENT AND COLLECTION OF SURFACE PREPARATION DEBRIS (SITE NO. 1) LS 1 $122,000.00 $122,000.00

0603659 EA 190 $115.00 $21,900.00

SUBTOTAL 1 $2,683,300.00

ROADWAY ITEMS

ITEM NO. UNIT QUANTITY UNIT PRICE TOTAL 

0000804A GROUNDING, BONDING AND RAIL RETURN SYSTEM LS 1 $125,000.00 $125,000.00

0822100.01 LF 800 $55.00 $44,000.00
0822101.01 RELOCATED TEMPORARY TRAFFIC BARRIER LF 500 $35.00 $17,500.00

SUBTOTAL 2 $186,500.00

MINOR ITEMS % of Sub 1 +2 UNIT QUANTITY UNIT PRICE TOTAL 

Minor Items (20% of Subtotal 1+2) 20% LS 1 $573,960.00 $574,000.00

$574,000.00

LUMP SUM ITEMS % of Sub 1 & 2 & 3 UNIT QUANTITY UNIT PRICE TOTAL 

Clearing & Grubbing 2.0% LS 1 $68,876.00 $69,000.00

M & P of Traffic 5.5% LS 1 $189,409.00 $190,000.00

Mobilization and Project Closeout 7.0% LS 1 $223,847.00 $224,000.00

Construction Staking 2.0% LS 1 $103,314.00 $104,000.00

$587,000.00

ENGINEERING PERCENTAGES ITEM TOTAL 

Incidentals INCIDENTALS $1,007,700.00

Contingency CONTINGENCY $806,200.00

$1,813,900.00

AMTRAK RAIL ITEMS UNIT PRICE TOTAL 

AMTRAK FORCE ACCOUNT $250,000.00 $250,000.00

SUBTOTAL 6 $250,000.00

ESCALATION TO YEAR OF CONSTRUCTION ITEM TOTAL 

3.5% per Year to 2026 Construction SUBTOTAL 7 $1,397,300.00

$7,492,000.00

$7,492,000.00

TAS 2/15/22

AJF 2/21/22

ITEM DESCRIPTION

2. Repairs to existing pier bents.

TOTAL

ITEM DESCRIPTION

067838.STA

ConnDOT State Liaison Bridge Project 137-164

JACKING FOR PIER MODIFICATION

STRUCTURAL STEEL (SITE NO. 1)

ABRASIVE BLAST CLEANING AND FIELD PAINTING OF STRUCTURE

REPLACE REMOVED OR MISSING RIVETS AND BOLTS WITH HIGH STRENGTH BOLTS

ASPHALTIC PLUG EXPANSION JOINT SYSTEM

PREFABRICATED EXPANSION JOINT SYSTEM

STRUCTURAL STEEL REPAIRS (SITE NO. 1)

TEMPORARY TRAFFIC BARRIER

JACKING EXISTING SUPERSTRUCTURE

GRAND TOTAL

% of Sub 1, 2 & 3

25%

20%

% per Year

SUBTOTAL 3

SUBTOTAL 4 

SUBTOTAL 5

3.50%



COMPUTATION BY DATE SHEET OF

1 1

CHECKED BY DATE CHA PROJECT NO.

CLIENT CLIENT PROJECT NO. 

ITEM

Bridge # 03906 Alternate 2 Cost Estimate Summary

Alternate 2: Replacement of Piers and Structural Repairs/Strengthening

Superstructure Work:

1. Removal and replacement of existing modular joint located over pier 4.

2. Replace existing asphaltic plug joints.

3. Steel repairs and spot painting.

4. Strengthening of girders in span 8.

5. Install arc shields over catenary wires.

6. Paint beam ends at ship lap joint and abutments.

7. Repairs to existing weep drains.

Substructure Work:

1. Epoxy injection crack repairs to abutments and wingwalls

2. Replacement of all pier bents and caps with concrete piers.

3. Replace all existing bearings with elastomeric bearings.

STRUCTURE ITEMS

ITEM NO. UNIT QUANTITY UNIT PRICE TOTAL 

0503889 JACKING EXISTING SUPERSTRUCTURE EA 7 $125,000.00 $875,000.00

0511116 REPAIR WEEP DRAINS EA 4 $1,100.00 $4,400.00

0520036 CF 73 $353.25 $25,800.00

0520456 LF 52 $1,800.00 $93,600.00

0521001 ELASTOMERIC BEARING PADS CI 59000 $1.38 $81,500.00

0521003 BEARING REPLACEMENT WITH ELASTOMERIC BEARING PADS EA 18 $2,926.80 $52,700.00

0601064 ABUTMENT AND WALL CONCRETE CY 930 $1,100.00 $1,023,000.00

0601954 EPOXY INJECTION CRACK REPAIR LF 184 $98.10 $18,100.00

0602030 DEFORMED STEEL BARS - GALVANIZED LB 112000 $1.94 $217,300.00

0603061 LS 1 $415,000.00 $415,000.00

0603147 LS 1 $161,600.00 $161,600.00

0603479 LS 1 $43,100.00 $43,100.00

0603563 CLASS 1 CONTAINMENT AND COLLECTION OF SURFACE PREPARATION DEBRIS (SITE NO. 1) LS 1 $122,000.00 $122,000.00

0603659 EA 80 $115.00 $9,200.00

SUBTOTAL 1 $3,142,300.00

ROADWAY ITEMS

ITEM NO. UNIT QUANTITY UNIT PRICE TOTAL 

0000804A GROUNDING, BONDING AND RAIL RETURN SYSTEM LS 1 $75,000.00 $75,000.00

0822100.01 LF 800 $55.00 $44,000.00
0822101.01 RELOCATED TEMPORARY TRAFFIC BARRIER LF 500 $35.00 $17,500.00

SUBTOTAL 2 $136,500.00

MINOR ITEMS % of Sub 1 +2 UNIT QUANTITY UNIT PRICE TOTAL 

Minor Items (20% of Subtotal 1+2) 20% LS 1 $655,760.00 $656,000.00

$656,000.00

LUMP SUM ITEMS % of Sub 1 & 2 & 3 UNIT QUANTITY UNIT PRICE TOTAL 

Clearing & Grubbing 2.0% LS 1 $78,696.00 $79,000.00

M & P of Traffic 5.5% LS 1 $216,414.00 $217,000.00

Mobilization and Project Closeout 7.0% LS 1 $255,762.00 $256,000.00

Construction Staking 2.0% LS 1 $118,044.00 $119,000.00

$671,000.00

ENGINEERING PERCENTAGES ITEM TOTAL 

Incidentals INCIDENTALS $1,151,500.00

Contingency CONTINGENCY $921,200.00

$2,072,700.00

AMTRAK RAIL ITEMS UNIT PRICE TOTAL 

AMTRAK FORCE ACCOUNT 250,000.00$          $250,000.00

SUBTOTAL 6 $250,000.00

ESCALATION TO YEAR OF CONSTRUCTION ITEM TOTAL 

3.5% per Year to 2026 Construction SUBTOTAL 7 $1,588,400.00

$8,516,900.00

$8,517,000.00

3.50%

GRAND TOTAL

% of Sub 1, 2 & 3

25%

20%

% per Year

SUBTOTAL 3

SUBTOTAL 4 

SUBTOTAL 5

TOTAL

ITEM DESCRIPTION

067838.STA

ConnDOT State Liaison Bridge Project 137-164

ABRASIVE BLAST CLEANING AND FIELD PAINTING OF STRUCTURE

REPLACE REMOVED OR MISSING RIVETS AND BOLTS WITH HIGH STRENGTH BOLTS

ASPHALTIC PLUG EXPANSION JOINT SYSTEM

PREFABRICATED EXPANSION JOINT SYSTEM

STRUCTURAL STEEL (SITE NO. 1)

TEMPORARY TRAFFIC BARRIER

ABRASIVE BLAST CLEANING AND PAINTING OF BEAM ENDS

TAS 2/15/22

AJF 2/21/22

ITEM DESCRIPTION



COMPUTATION BY DATE SHEET OF

1 1

CHECKED BY DATE CHA PROJECT NO.

CLIENT CLIENT PROJECT NO. 

ITEM

Bridge # 03906 Alternate 3 Cost Estimate Summary

Alternate 3: Replacement of Piers and Structural Repairs/Strengthening

Superstructure Work:

1. Removal and replacement of existing modular joint located over pier 4.

2. Replace existing asphaltic plug joints.

3. Strip existing overlay and install new membrane and bituminous overlay.

4. Mill and overlay approaches.

5. Minor patching work to exisiting bridge sidewalks.

6. Strengthening of girders in span 8.

7. Install arc shields over catenary wires.

8. Repairs to existing light standards.

9. Minor patching and repair to existing wingwall stairwells.

10. Painting and repairs to existing bridge fence.

11. Add new mbr-mash and end blocks to bridge.

12. Repairs to existing weep drains.

13. Full and partial depth deck Patching

14. Modifications to Parapets

Substructure Work:

1. Epoxy injection crack repairs to abutments and wingwalls

2. Replacement of all pier bents and caps with concrete piers.

3. Replace all existing bearings with elastomeric bearings.

STRUCTURE ITEMS

ITEM NO. UNIT QUANTITY UNIT PRICE TOTAL 

0202529 LF 68 $2.83 $200.00

0406236 MATERIAL FOR TACK COAT GAL 290 $6.00 $1,740.00

0406277 REMOVAL OF EXISING WEARING SURFACE SF 24800 $15.20 $377,000.00

0406171 HMA S0.5 TON 300 $121.40 $36,500.00

0406173 HMA S0.25 TON 140 $118.20 $16,548.00

0503041 LS 1 $200,000.00 $200,000.00

0503889 JACKING EXISTING SUPERSTRUCTURE EA 8 $125,000.00 $1,000,000.00

0511116 REPAIR WEEP DRAINS EA 4 $1,100.00 $4,400.00

0520036 CF 73 $353.25 $25,800.00

0520456 LF 52 $1,500.00 $78,000.00

0521001 ELASTOMERIC BEARING PADS CI 66000 $1.38 $91,100.00

0521002 BEARING REPLACEMENT WITH ELASTOMERIC BEARING PADS EA 90 $2,926.80 $263,500.00

0601121 PARAPET CONCRETE LF 1380 $350.00 $483,000.00

0601122 BRIDGE SIDEWALK CONCRETE CY 1 $1,600.00 $1,600.00

0601270 FULL DEPTH PATCH (HIGH EARLY STRENGTH) CY 10 $4,900.00 $49,000.00

0601318 PARTIAL DEPTH PATCH CF 380 $450.00 $171,000.00

0601954 EPOXY INJECTION CRACK REPAIR LF 184 $98.10 $18,100.00

0603061 LS 1 $1,000,000.00 $1,000,000.00

0603081 CWT 10 $5,000.00 $50,000.00

0603147 LS 1 $161,600.00 $161,600.00

0603479 LS 1 $43,100.00 $43,100.00

0603563 CLASS 1 CONTAINMENT AND COLLECTION OF SURFACE PREPARATION DEBRIS (SITE NO. 1) LS 1 $122,000.00 $122,000.00

0603659 EA 80 $115.00 $9,200.00

0904900 LF 1252 $426.48 $534,000.00

SUBTOTAL 1 $4,737,388.00

ROADWAY ITEMS

ITEM NO. UNIT QUANTITY UNIT PRICE TOTAL 

0000804A GROUNDING, BONDING AND RAIL RETURN SYSTEM LS 1 $125,000.00 $125,000.00

0406171 HMA S0.5 TON 370 $121.40 $45,000.00

0202529 CUT BITUMINOUS CONCRETE PAVEMENT LF 68 $2.83 $200.00

0822100.01 LF 800 $55.00 $44,000.00
0822101.01 RELOCATED TEMPORARY TRAFFIC BARRIER LF 500 $35.00 $17,500.00

1002300 LIGHT STANDARD EA 3 $2,500.00 $7,500.00

1118101 TEMPORARY SIGNALIZATION EST 1 $350,000.00 $350,000.00

SUBTOTAL 2 $589,200.00

MINOR ITEMS % of Sub 1 +2 UNIT QUANTITY UNIT PRICE TOTAL 

Minor Items (20% of Subtotal 1+2) 20% LS 1 $1,065,317.60 $1,066,000.00

$1,066,000.00

LUMP SUM ITEMS % of Sub 1 & 2 & 3 UNIT QUANTITY UNIT PRICE TOTAL 

Clearing & Grubbing 2.0% LS 1 $127,851.76 $128,000.00

M & P of Traffic 5.5% LS 1 $351,592.34 $352,000.00

Mobilization and Project Closeout 7.0% LS 1 $415,518.22 $416,000.00

Construction Staking 2.0% LS 1 $191,777.64 $192,000.00

$1,088,000.00

ENGINEERING PERCENTAGES ITEM TOTAL 

Incidentals INCIDENTALS $1,496,200.00

Contingency CONTINGENCY $1,496,200.00

$2,992,400.00

REPLACE REMOVED OR MISSING RIVETS AND BOLTS WITH HIGH STRENGTH BOLTS

ASPHALTIC PLUG EXPANSION JOINT SYSTEM

PREFABRICATED EXPANSION JOINT SYSTEM

STRUCTURAL STEEL REPAIRS (SITE NO. 1)

CUT BITUMINOUS CONCRETE PAVEMENT

ABRASIVE BLAST CLEANING AND PAINTING OF BEAM ENDS

JACKING FOR PIER MODIFICATION

STRUCTURAL STEEL (SITE NO. 1)

ABRASIVE BLAST CLEANING AND FIELD PAINTING OF STRUCTURE

TAS 2/15/22

AJF 2/21/22

ITEM DESCRIPTION

067838.STA

ConnDOT State Liaison Bridge Project 137-164

% of Sub 1, 2 & 3

20%

20%

SUBTOTAL 3

SUBTOTAL 4 

SUBTOTAL 5

TEMPORARY TRAFFIC BARRIER

ITEM DESCRIPTION

METAL BRIDGE RAIL PROTECTIVE FENCE



AMTRAK RAIL ITEMS UNIT PRICE TOTAL 

AMTRAK FORCE ACCOUNT 350,000.00$           $350,000.00

SUBTOTAL 6 $350,000.00

ESCALATION TO YEAR OF CONSTRUCTION ITEM TOTAL 

3.5% per Year to 2026 Construction SUBTOTAL 7 $2,481,300.00

$13,304,288.00

$13,305,000.00

% per Year

TOTAL

3.50%

GRAND TOTAL



COMPUTATION BY DATE SHEET OF

1 1

CHECKED BY DATE CHA PROJECT NO.

CLIENT CLIENT PROJECT NO. 

ITEM

Bridge # 03906 Alternate 4 Cost Estimate Summary

Alternate 4: Remove Superstructure, Raise Superstructure, New Bridge in Spans 2 through 4, Fill Spans 1, 5 through 8 with GRS-IBS

Superstructure/ Roadway Work:

1. Remove existing superstructure.

2. Replace spans 2,3,4 with a new superstructure.

3. Install integrated approaches.

4. Raise profile of roadway and full depth reconstruction for approx. 900'.

5. Replace exisiting sidewalks and curbing along approaches.

6. Replace existing light standards.

Substructure Work:

1. Epoxy injection crack repairs to existing stairwells.

2. Install reinforced soil foundation.

3. Install GRS-IBS abutments and structural fill under existing spans 1,5,6, 7, and 8.

4. Install new pier next to existing pier 3.

5. Installation of CMU facing walls in front of GRS-IBS.

6. Installation of shields over Amtrak wires under Span 4.

STRUCTURE ITEMS

ITEM NO. UNIT QUANTITY UNIT PRICE TOTAL 

0216000 PERVIOUS STRUCTURE BACKFILL CY 5060 $48.50 $245,500.00

0406171 HMA S0.5 TON 97 $121.40 $11,800.00

0406173 HMA S0.25 TON 60 $118.20 $7,092.00

0503001 REMOVAL OF SUPERSTRUCTURE LS 1 $1,600,000.00 $1,600,000.00

0520036 CF 110 $353.25 $38,900.00

0521001 ELASTOMERIC BEARING PADS CI 17000 $1.38 $23,500.00

0601064 ABUTMENT AND WALL CONCRETE CY 280 $895.00 $250,600.00

0601118 BRIDGE DECK CONCRETE CY 310 $1,100.00 $341,000.00

0601121 PARAPET CONCRETE LF 1380 $350.00 $483,000.00

0601122 BRIDGE SIDEWALK CONCRETE CY 56 $1,100.00 $61,600.00

0602030 DEFORMED STEEL BARS - GALVANIZED LB 40000 $1.94 $77,600.00

0603061 LS 1 $1,900,000.00 $1,900,000.00

0712021A CY 21900 $90.00 $1,971,000.00

0712022 SF 27540 $40.00 $1,101,600.00

0712023 CY 3100 $125.00 $387,500.00

0904900 LF 1252 $426.48 $534,000.00

SUBTOTAL 1 $9,034,692.00

ROADWAY ITEMS

ITEM NO. UNIT QUANTITY UNIT PRICE TOTAL 

0000804A GROUNDING, BONDING AND RAIL RETURN SYSTEM LS 1 $125,000.00 $125,000.00

0202000 SUBBASE CY 960.00 $45.00 $43,200.00

0202491 REMOVAL OF GRANITE STONE CURBING LF 2710 $18.00 $48,800.00

0202513 REMOVAL OF CONCRETE SIDEWALK SY 1810 $47.50 $86,000.00

0202529 CUT BITUMINOUS CONCRETE PAVEMENT LF 68 $2.83 $200.00

0406171 HMA S0.5 TON 1743 $121.40 $211,700.00

0507001 TYPE "C" CATCH BASIN EA 5 $2,500.00 $12,500.00

0507022 TYPE "C" CATCH BASIN DOUBLE GRATE - TYPE II EA 4 $6,500.00 $26,000.00

0651011 12" R.C. PIPE LF 428 $100.00 $42,800.00

0651012 15" R.C. PIPE LF 45 $100.00 $4,500.00

0651013 18" R.C. PIPE LF 4 $100.00 $400.00

0813012 5" X 18" GRANITE STONE CURBING LF 2710 $40.00 $108,400.00

0822100.01 LF 1880 $55.00 $103,400.00

0822101.01 RELOCATED TEMPORARY TRAFFIC BARRIER LF 680 $35.00 $23,800.00

092001 CONCRETE SIDEWALK SF 14,020 $13.00 $182,300.00

1002300 LIGHT STANDARD EA 8 $2,500.00 $20,000.00

1118101 TEMPORARY SIGNALIZATION EST 1 $350,000.00 $350,000.00

SUBTOTAL 2 $1,389,000.00

MINOR ITEMS % of Sub 1 +2 UNIT QUANTITY UNIT PRICE TOTAL 

Minor Items (20% of Subtotal 1+2) 20% LS 1 $2,084,738.40 $2,085,000.00

$2,085,000.00

LUMP SUM ITEMS % of Sub 1 & 2 & 3 UNIT QUANTITY UNIT PRICE TOTAL 

Clearing & Grubbing 0.5% LS 1 $62,543.46 $63,000.00

M & P of Traffic 5.5% LS 1 $687,978.06 $688,000.00

Mobilization and Project Closeout 5.0% LS 1 $813,064.98 $814,000.00

Construction Staking 1.0% LS 1 $375,260.76 $376,000.00

$1,941,000.00

ENGINEERING PERCENTAGES ITEM TOTAL 

Incidentals INCIDENTALS $2,890,000.00

Contingency CONTINGENCY $2,890,000.00

$5,780,000.00

AMTRAK RAIL ITEMS UNIT PRICE TOTAL 

AMTRAK FORCE ACCOUNT 500,000.00$          $500,000.00

SUBTOTAL 6 $500,000.00

UTILITY ITEMS UNIT QUANTITY UNIT PRICE TOTAL 

1014910 UTILITY RELOCATION LS 1 $300,000.00 $300,000.00

SUBTOTAL 7 $300,000.00

TAS 1/10/22

AJF 3/10/22

ITEM DESCRIPTION

ITEM DESCRIPTION

067838.STA

ConnDOT State Liaison Bridge Project 137-164

ASPHALTIC PLUG EXPANSION JOINT SYSTEM

METAL BRIDGE RAIL PROTECTIVE FENCE

STRUCTURAL STEEL (SITE NO. 1)

REINFORCED SOIL FOUNDATION

GRS ABUTMENT AND WINGWALL

ABUTMENT AND WINGWALL CMU FACING

SUBTOTAL 3

SUBTOTAL 4 

SUBTOTAL 5

TEMPORARY TRAFFIC BARRIER

% of Sub 1, 2 & 3

20%

20%



ESCALATION TO YEAR OF CONSTRUCTION ITEM TOTAL 

3.5% per Year to 2026 Construction SUBTOTAL 8 $4,752,400.00

$25,482,092.00

$25,483,000.00

3.50%

GRAND TOTAL

TOTAL

% per Year
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Appendix F:  2020 CTDOT Inspection Report 
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 Appendix G: Life Cycle Cost Analysis  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 



Bridge Rehab Alternatives  - Life cycle Cost analysis and Summary of Estimated Future Project Costs

Project No. 137-164    Alpha Ave over local roads and Amtrak

Bridge Life Cycle Cost Analysis INPUT Bridge Costs- 75 Year Life -  future projections
PV= Present Value P= Present Cost

FV= Future Value at time N FV= Future Cost

DR= Real Discount Rate       = 0.78 % i = inflation rate 3.00 %

N= Period (Years) N= Period (Years)

Alternate 1 - Pier Rehabilitation Alternate 1 - Pier Rehabilitation

Item Present Value Discount Rate Period (Years) Future Value Notes Item Present Cost Inflation Rate Period (Years) Future Cost

Minor Rehabilitation (20-25 Year Service Life) $7,500,000.00 0.0000 0 $0 Minor Rehabilitation (20-25 Year Service Life) $7,500,000 0.03 0 $7,500,000

Milling & Paving (Year 15) $901,273.12 0.0078 15 $1,012,679 Milling & Paving (Year 15) $650,000 0.03 15 $1,012,679

Deck Patching (Year 15) $582,361.09 0.0078 15 $654,346 Deck Patching (Year 15) $420,000 0.03 15 $654,346

Full Replacement (Year 25) $41,679,287.38 0.0078 25 $50,614,988 Full Replacement (Year 25) $24,174,000 0.03 25 $50,614,988

Milling & Paving (Year 35) $1,393,522.00 0.0078 35 $1,829,011 Milling & Paving (Year 35) $650,000 0.03 35 $1,829,011

Milling & Paving (Year 50) $1,932,221.41 0.0078 50 $2,849,539 Milling & Paving (Year 50) $650,000 0.03 50 $2,849,539

Milling & Paving (Year 65) $2,679,168.02 0.0078 65 $4,439,489 Milling & Paving (Year 65) $650,000 0.03 65 $4,439,489

Residual Value -$3,103,004.96 0.0078 75 -$5,557,238

Total Cost $53,564,828.07 Total Cost: $34,694,000 $68,900,051

Alternate 2 - Pier Replacement with girder strenthening Alternate 2 - Pier Replacement with girder strenthening

Item Present Value Discount Rate Period (Years) Future Value Item Present Cost Inflation Rate Period (Years) Future Cost

Minor Rehabilitation (50 Year Service Life) $8,600,000.00 0.0000 0 $0 Minor Rehabilitation (50 Year Service Life) $8,600,000 0.03 0 $8,600,000

Milling & Paving (Year 15) $901,273.12 0.0078 15 $1,012,679 Milling & Paving (Year 15) $650,000 0.03 15 $1,012,679

Minor Rehabilitation - Structures & Deck and Mill/Overlay (Year 20) $2,195,562.27 0.0078 20 $2,564,678 Minor Rehabilitation - Structures & Deck and Mill/Overlay (Year 20) $1,420,000 0.03 20 $2,564,678

Milling & Paving (Year 35) $1,393,522.00 0.0078 35 $1,829,011 Milling & Paving (Year 35) $650,000 0.03 35 $1,829,011

Full Replacement (Year 50) $71,860,800.71 0.0078 50 $105,976,544 Full Replacement (Year 50) $24,174,000 0.03 50 $105,976,544

Milling & Paving (Year 65) $2,679,168.02 0.0078 65 $4,439,489 Milling & Paving (Year 65) $650,000 0.03 65 $4,439,489

Residual Value -$2,675,002.80 0.0078 75 -$4,790,720 Residual Value $0 0.03 75 $0

Total Cost $84,955,323.32 Total Cost: $36,144,000 $124,422,400

Alternate 3 - Piers Replacement with girder strengthening and minor rehabilitations Alternate 3 - Piers Replacement with girder strengthening and minor rehabilitations

Item Present Value Discount Rate Period (Years) Future Value Item Present Cost Inflation Rate Period (Years) Future Cost

Minor Rehabilitation (50 Year Service Life) $13,300,000.00 0.0000 0 $0 Minor Rehabilitation (50 Year Service Life) $13,300,000 0.03 0 $13,300,000

Milling & Paving (Year 15) $901,273.12 0.0078 15 $1,012,679 Milling & Paving (Year 15) $650,000 0.03 15 $1,012,679

Minor Rehabilitation - Structures (Year 20) $541,159.71 0.0078 20 $632,139 Minor Rehabilitation - Structures (Year 20) $350,000 0.03 20 $632,139

Milling & Paving (Year 35) $1,393,522.00 0.0078 35 $1,829,011 Milling & Paving (Year 35) $650,000 0.03 35 $1,829,011

Full Replacement (Year 50) $71,860,800.71 0.0078 50 $105,976,544 Full Replacement (Year 50) $24,174,000 0.03 50 $105,976,544

Milling & Paving (Year 65) $2,679,168.02 0.0078 65 $4,439,489 Milling & Paving (Year 65) $650,000 0.03 65 $4,439,489

Residual Value -$2,675,002.80 0.0078 75 -$4,790,720 Residual Value $0 0.03 75 $0

Total Cost $88,000,920.77 Total Cost: $39,774,000 $127,189,861

Alternate 4 - Full Replacement Alternate 4 - Full Replacement

Item Present Value Discount Rate Period (Years) Future Value Item Present Cost Inflation Rate Period (Years) Future Cost

Full Replacement (75 Year Service Life) $25,500,000.00 0.0000 0 $0 Full Replacement (75 Year Service Life) $25,500,000 0.03 0 $25,500,000

Milling & Paving (Year 15) $235,717.58 0.0078 15 $264,854 Milling & Paving (Year 15) $170,000 0.03 15 $264,854

Milling & Paving (Year 30) $326,839.88 0.0078 30 $412,635 Milling & Paving (Year 30) $170,000 0.03 30 $412,635

Milling & Paving (Year 45) $453,187.69 0.0078 45 $642,871 Milling & Paving (Year 45) $170,000 0.03 45 $642,871

Milling & Paving (Year 60) $628,378.28 0.0078 60 $1,001,573 Milling & Paving (Year 60) $170,000 0.03 60 $1,001,573

Residual Value $0.00 0.0078 75 $0 * Replace in kind Residual Value $0 0.03 75 $0

Total Cost $27,144,123.43 Total Cost: $26,180,000 $27,821,933

Residual on Full Replacement at Year 45

Residual on Full Replacement at Year 50

Residual on Full Replacement at Year 50

N
DRFVPV )1/( += N

iPF )1(* +=

CHA_AFoster
Text Box
Full Replacement Option



$53,564,828.07

$84,955,323.32 $88,000,920.77

$27,144,123.43
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Bridge Rehab Alternatives  - Life cycle Cost analysis and Summary of Estimated Future Project Costs

Project No. 137-164    Alpha Ave over local roads and Amtrak

Bridge Life Cycle Cost Analysis INPUT Bridge Costs- 75 Year Life -  future projections
PV= Present Value P= Present Cost

FV= Future Value at time N FV= Future Cost

DR= Real Discount Rate       = 0.78 % i = inflation rate 3.00 %

N= Period (Years) N= Period (Years)

Alternate 1 - Pier Rehabilitation Alternate 1 - Pier Rehabilitation

Item Present Value Discount Rate Period (Years) Future Value Notes Item Present Cost Inflation Rate Period (Years) Future Cost

Minor Rehabilitation (20-25 Year Service Life) $7,500,000.00 0.0000 0 $0 Minor Rehabilitation (20-25 Year Service Life) $7,500,000 0.03 0 $7,500,000

Milling & Paving (Year 15) $901,273.12 0.0078 15 $1,012,679 Milling & Paving (Year 15) $650,000 0.03 15 $1,012,679

Deck Patching (Year 15 $582,361.09 0.0078 15 $654,346 Deck Patching (Year 15 $420,000 0.03 15 $654,346

Full Replacement (Year 25) $41,679,287.38 0.0078 25 $50,614,988 Full Replacement (Year 25) $24,174,000 0.03 25 $50,614,988

Milling & Paving (Year 35) $1,393,522.00 0.0078 35 $1,829,011 Milling & Paving (Year 35) $650,000 0.03 35 $1,829,011

Milling & Paving (Year 50) $1,932,221.41 0.0078 50 $2,849,539 Milling & Paving (Year 50) $650,000 0.03 50 $2,849,539

Milling & Paving (Year 75) $3,331,414.40 0.0078 75 $5,966,302 Milling & Paving (Year 75) $650,000 0.03 75 $5,966,302

Residual Value -$3,103,004.96 0.0078 75 -$5,557,238

Total Cost $54,217,074.44 Total Cost: $34,694,000 $70,426,864

Alternate 2 - Pier Replacement with girder strenthening Alternate 2 - Pier Replacement with girder strenthening

Item Present Value Discount Rate Period (Years) Future Value Item Present Cost Inflation Rate Period (Years) Future Cost

Minor Rehabilitation (50 Year Service Life) $8,600,000.00 0.0000 0 $0 Minor Rehabilitation (50 Year Service Life) $8,600,000 0.03 0 $8,600,000

Milling & Paving (Year 15) $901,273.12 0.0078 15 $1,012,679 Milling & Paving (Year 15) $650,000 0.03 15 $1,012,679

Minor Rehabilitation - Structures & Deck and Mill/Overlay (Year 20) $2,195,562.27 0.0078 20 $2,564,678 Minor Rehabilitation - Structures & Deck and Mill/Overlay (Year 20) $1,420,000 0.03 20 $2,564,678

Milling & Paving (Year 35) $1,393,522.00 0.0078 35 $1,829,011 Milling & Paving (Year 35) $650,000 0.03 35 $1,829,011

Super/Deck Replacement (Year 50) $38,882,240.15 0.0078 50 $57,341,491 Super/Deck Replacement (Year 50) $13,080,000 0.03 50 $57,341,491

Milling & Paving (Year 65) $2,679,168.02 0.0078 65 $4,439,489 Milling & Paving (Year 65) $650,000 0.03 65 $4,439,489

Residual Value -$1,447,383.00 0.0078 75 -$2,592,149 Residual Value $0 0.03 75 $0

Total Cost $53,204,382.56 Total Cost: $25,050,000 $75,787,347

Alternate 3 - Piers Replacement with girder strengthening and minor rehabilitations Alternate 3 - Piers Replacement with girder strengthening and minor rehabilitations

Item Present Value Discount Rate Period (Years) Future Value Item Present Cost Inflation Rate Period (Years) Future Cost

Minor Rehabilitation (50 Year Service Life) $13,300,000.00 0.0000 0 $0 Minor Rehabilitation (50 Year Service Life) $13,300,000 0.03 0 $13,300,000

Milling & Paving (Year 15) $901,273.12 0.0078 15 $1,012,679 Milling & Paving (Year 15) $650,000 0.03 15 $1,012,679

Minor Rehabilitation - Structures (Year 20) $541,159.71 0.0078 20 $632,139 Minor Rehabilitation - Structures (Year 20) $350,000 0.03 20 $632,139

Milling & Paving (Year 35) $1,393,522.00 0.0078 35 $1,829,011 Milling & Paving (Year 35) $650,000 0.03 35 $1,829,011

Super/Deck Replacement (Year 50) $38,882,240.15 0.0078 50 $57,341,491 Super/Deck Replacement (Year 50) $13,080,000 0.03 50 $57,341,491

Milling & Paving (Year 65) $2,679,168.02 0.0078 65 $4,439,489 Milling & Paving (Year 65) $650,000 0.03 65 $4,439,489

Residual Value -$1,447,383.00 0.0078 75 -$2,592,149 Residual Value $0 0.03 75 $0

Total Cost $56,249,980.00 Total Cost: $28,680,000 $78,554,808

Alternate 4 - Full Replacement Alternate 4 - Full Replacement

Item Present Value Discount Rate Period (Years) Future Value Item Present Cost Inflation Rate Period (Years) Future Cost

Full Replacement (75 Year Service Life) $25,000,000.00 0.0000 0 $0 Full Replacement (75 Year Service Life) $25,500,000 0.03 0 $25,500,000

Milling & Paving (Year 15) $235,717.58 0.0078 15 $264,854 Milling & Paving (Year 15) $170,000 0.03 15 $264,854

Milling & Paving (Year 30) $326,839.88 0.0078 30 $412,635 Milling & Paving (Year 30) $170,000 0.03 30 $412,635

Milling & Paving (Year 45) $453,187.69 0.0078 45 $642,871 Milling & Paving (Year 45) $170,000 0.03 45 $642,871

Milling & Paving (Year 60) $628,378.28 0.0078 60 $1,001,573 Milling & Paving (Year 60) $170,000 0.03 60 $1,001,573

Residual Value $0.00 0.0078 75 $0 * Replace in kind Residual Value $0 0.03 75 $0

Total Cost $26,644,123.43 Total Cost: $26,180,000 $27,821,933

Residual on Full Replacement at Year 45

Residual on Full Replacement at Year 50

Residual on Full Replacement at Year 50
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$54,217,074.44 $53,204,382.56 $56,249,980.00
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