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Site Information

These bridges are located on 1-91 in an urban area of Hartford and span US 5 between Sykes
Mountain Avenue and Veterans Drive. There is a significant amount of traffic below the bridge
on US 5 as well as on the bridge on 1-91. While there are trees and grass buffers within the State
Right of Way adjacent to the bridges, the site is surrounded by commercial districts composed of
service related businesses. The existing conditions were gathered from a combination of a Site
Visit, the Inspection Report, the Route Log and the existing topographic data. See the
correspondence in the Appendix for more detailed information.

Roadway Classification Rural Principal Arterial - Interstate
Year of Construction 1966

Bridge Type 3 span rolled beam bridge

Bridge Length 202’

Width of Bridge 37.3’ (43N) & 42’ (43S)

Width of Roadway Approach 39’ (43N) & 47’ (43S)

Ownership State of Vermont

Traffic

A traffic study of this site was performed by the Vermont Agency of Transportation. The traffic
volumes are projected for the years 2015 and 2035.

AADT DHV %T %D ADTT ESALs

Bridge (2015~ | (2015~
2015 | 2035 | 2015 | 2035 | 2015 | 2035 | 2015 | 2035 | 2015 | 2035 | 00 2055)

43N 7600 9100 | 1200 | 1500 | 10.0 | 148 | 100 | 100 | 1000 | 1800 | 7,165,000 | 17,331,000

43S | 11,500 | 13,900 | 1500 | 1900 | 10.5 | 155 | 100 | 100 | 1200 | 2200 | 7,704,000 | 18,573,000

US 5 traffic data were procured from the 2010 Route Log AADT. Between Sykes Mountain
Avenue and Veterans Drive there was an AADT of 14,900 in 2008 and 13,200 in 2010. These
numbers indicate that approximately twice as much traffic is on US 5 near the bridges than travels
on 1-91N over the bridge.




Design Criteria
The design standards for this bridge project are the Vermont State Standards, dated October 22,
1997. Minimum standards are based on a DHV > 400 and a design speed of 55 mph.

Design Criteria Source Existing Condition Minimum Standard Comment
Approach Lane and Green Book 4°-12’-12°-10" (N) 4°-12’-12°-10° (N)
Shoulder Widths Chapter 8.2 | 4°-12°-12°-12°-6" (S) | 4°-12’-12°-12’-6" (S)
Bridge Lane and Green Book | 4°-127-12°-9.25" (N) | 4’-12°-12’-10° (N) Similar
Shoulder Widths Chapter 8.2 4’-12°-12°-12°-2° (S) | 4’-12’-12°-12°-6’ (S)
Clear Zone Distance | VSS Table 3.4 Clear or Shielded 26’ fill / 16° cut
Banking VS Section 5.2% 8% (max)
Speed 55 mph (Posted) 55 mph (Design)
AASHTO
Horizontal Alignment Green Book R=2546" Rmin=2350"
Table 3-10b
Vertical Grade VSS Table 3.5 3.1% 5% (m""t’é)rr;?nr rolling
K Values for Vertical K =233 crest (N) 150 crest
Curves VSS Table 3.1 & 314 crest (S) 100 sag
Vertical Clearance VSS Section 15°-2" under 14°-3” (min)
Issues 4.8
Stopping Sight |\ /55 Taple 3.1 700" 450°
Distance
Blcycle/.Peqestrlan VSS Table 4.7 None N/A L|m|'ted access
Criteria highway
Structures
Bridge Railing Design Manual Aluminum Rail TL-4 Substandard
Section 13
Inspection Report Summary
43 N 43 S
Deck Rating 5 Fair 7 Good
Superstructure Rating 5 Fair 3 Serious
Substructure Rating 6 Satisfactory 6 Satisfactory

(43 N) 4/25/12 The trough under the finger plate joint needs to be replaced. The beams need
extensive cleaning and painting. The joint areas continue to leak along the east end onto the
suspended beam seat areas, allowing for continued section loss, especially in beam 6. Immediate
attention is needed not only to prevent/repair the deterioration of the beams but also to prevent
further spalling around the joint areas. The broken anchor bolts in beams 3 and 4 along pier 2
need to be repaired. JIWW

(43 N) 10/05/10 The pavement overlay is in need of full replacement. A few posts and rails along
both bridge and approach rails are in need of repairs. The east fascia area is in need of concrete
removal of delaminations that pend spalling. Concrete patching in needed on the northeast corner
area of the abutment No.2 stemwall. Several seating areas of the suspended span need repairs on
the the retaining ears, replacement of bent or broken bearing connection bolts throughout. Heavy
touch-up painting is needed on several steel members throughout. Beam No.6 on the south seat of
span No.2 is in need of critical repairs to the web and bottom flange areas of the suspended beam.
The deck may develop thru holes in the not too distant future. Servi-Lift inspection performed on
10/27/2010. Please refer to Critical Maintenance Report dated on 10/27/2010. PLB
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(43 S) 04/25/2012 Cantilever beams No.7 off of both piers are in need of repairs. One section of
bridge guardrail along the right side needs beam rail and post repairs or replacement. The left
transition guardrail of approach No.1 is in need of repairs. PLB

(43 S) 10/05/10 The east fascia area needs removal of concrete delaminations that pend spalling.
Concrete patching in needed on the northeast corner area of the abutment No.2 stemwall. Servi-
Lift inspection was performed on 10/27/2010. Beam No.7 on the south seat of span No.2 is in
need of critical repairs. The bent bearing seat bolts on beam lines 2 and 4 of the north seats are in
need of replacement or installment. Please refer to Critical Maintenance Report dated on
10/27/2010. PLB

Hydraulics
No hydraulics information was gathered for this dry crossing.

Utilities

There is a major aerial crossing on 1-91 at mm 70.025 +/- that does have fiber optics on it. There
is sewer and water on US 5. Fiber optic marker flags were seen on US 5 running under the
bridges. See Appendix for a drawing provided by Stantec for another project.

Right Of Way

The existing Right-of-Way (ROW) is extensive in this area and shown on the Layout sheet. Only
a small portion in the southeast quadrant of the area shown on the plans is outside of the ROW.
No additional ROW would need to be obtained for any of the alternatives considered in this
report.

Environmental Resources
Agricultural
Prime agricultural soils are not present at this project.

Archaeological
No Archaeological Resources have been identified at the site.

Biological
No regulated natural resources were found in the immediate area.

Hazardous Materials
No hazardous materials were identified in the project area.

Historic
Bridges 43N&S are on the interstate system and are exempt from Section 106 and therefore not
considered historic. There are no adjacent historic properties.

Stormwater
No stormwater concerns were identified for the project site.



Maintenance of Traffic

The Vermont Agency of Transportation is in the process of finalizing an Accelerated Bridge
Program, which focuses on faster delivery of construction plans, permitting, and Right of Way, as
well as faster construction of projects in the field. One practice that will help in this endeavor is
closing bridges for portions of the construction period, rather than providing temporary bridges.
In addition to saving money, the intention is to minimize the length of construction with faster
construction technigues and incentives to contractors to complete projects early. The Agency will
consider the closure option on most projects where rapid reconstruction or rehabilitation is
feasible. The use of precast elements in new bridges will also expedite construction schedules.
This can apply to decks, superstructures, and substructures. Accelerated Construction should
provide enhanced safety for the workers and the travelling public while maintaining project
quality. The following options have been considered:

Option 1: Temporary Bridge

The standard maintenance of traffic option based on the length of the bridges and the traffic
volumes at this location would be a two lane temporary bridge. There is sufficient Right of Way
located along this section of 1-91 that the bridge could be located east of the bridges while the
northbound bridge is under construction and west of the bridges while the southbound bridge is
under construction.

Advantages: A temporary bridge maintains traffic along the existing corridor during construction.

Disadvantages: There are extra costs associated with constructing or launching temporary bridges.
Changes in traffic patterns can increase the probability of accidents and the increased time
associated with constructing temporary approaches and launching the temporary bridges puts the
construction workers at increased risk for accidents. A temporary bridge on the east side of the
project area would require tighter radii on the approaches and a corresponding decrease in the
design speed limit to maintain a safe approach. This decrease in speed would cause slight traffic
delays.

Option 2: Phased Construction

Another method of maintaining traffic along the corridor during construction is to build a new
structure one lane at a time, or in phases. The existing bridge is wide enough and a recent paving
project was constructed in phases proving that it is a possibility in this location.

Advantages: This would provide the advantage of a temporary bridge by maintaining traffic along
the existing corridor during construction. In addition, the costs of maintaining traffic during
phasing should be less expensive than maintaining traffic with a temporary bridge.

Disadvantages: While the time and cost required to construct a phased project may be less than
that required to construct a project with a temporary bridge, the time required to construct a
phased construction project is still longer than a project constructed without phasing, because
some of the construction tasks have to be performed multiple times and cannot be performed
concurrently. The costs of construction also increase over unphased work because of this increase
in the length of time, the additional inconvenience of working around traffic, and the effort
involved in coordinating the joints between the phases. Once again, while the corridor will be
open to traffic during construction, traffic will still be delayed and disrupted by the reduction in
the number of lanes and by construction vehicles and equipment entering and exiting the site.
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The construction workers and equipment will still be in close proximity to vehicular traffic
increasing the probability of accidents.

Option 3: On-Site Detour with Crossovers

Another method for maintaining traffic on parallel structures with multiple lanes of unidirectional
traffic is creating a crossover in the median before and after the structures to get all traffic off one
structure and on to the parallel structure. This option is rarely available for most projects, because
most non-interstate structures in Vermont do not have parallel bridges. The possibilities on
interstates may even be limited based on site distance, traffic patterns or obstructions in the
median. With a reduced design speed or a potential stop condition for traffic merging south at
exit 11 and traffic merging north at exit 10, it would be possible to maintain traffic at this location
with crossovers. Two way traffic would be moved to the southbound bridge during construction
of the northbound bridge and two way traffic routed to the northbound bridge while construction
occurred on the southbound bridge.

Advantages: This would provide the advantage of a temporary bridge or phased construction by
maintaining traffic along the existing corridor during construction.

Disadvantages: The costs associated with maintaining traffic with crossovers in this location
rivals those for maintaining traffic with temporary bridges. Similar to the disadvantages for a
temporary bridge, changes in traffic patterns can increase the probability of accidents and any
maintenance of traffic plan that keeps traffic and construction workers in close proximity for
extended durations puts the construction workers at increased risk for accidents. While the
corridor will be open to traffic during construction, traffic will still be delayed and disrupted by
the reduction in the number of lanes, potentially reduced speed through the construction zone,
potential stop conditions at the exits and by construction vehicles and equipment entering and
exiting the site.

Option 4: Off-Site Detour

This option would close the section of 1-91 near the bridges to through traffic for a limited time
during construction. The detour would utilize US 5 from exit 9 to 11 for traffic traveling north
and south along 1-91 and use US 4 to access 1-89. The through distance on this detour is almost
identical at 10.5 miles, however the estimate time for getting from exit 9 to 11 on US 5 increases
to 20 minutes from the 10 minutes it takes on 1-91.

Advantages: The costs associated with signing the detour are much lower than the construction
costs associated with the other maintenance of traffic options. By detouring traffic away from
construction activities, it creates a safer working environment for the construction workers. By
not constructing the structure in phases, there will be no vibrations or deflections from adjacent
traffic to affect the quality of the closure pours joining the phases. By not requiring the
construction and removal of temporary approaches, temporary bridges and temporary crossovers,
the length of construction can be reduced over those other options.

Disadvantages: Traffic will not be maintained along the existing corridor for a limited portion of
construction. Through traffic will see an increase in travel times during the closure period.



Alternatives Discussion

The following were identified as issues that should be addressed at this site: the deck on the
northbound bridge is in need of rehabilitation or replacement, the girders on the southbound
bridge are in need of rehabilitation or replacement and the bridge railing is substandard for the
type, volume and speed of traffic at this location. There are additional minor repairs that have
been identified for correction, such as joint repair or replacement, substructure patching and bolt
replacement. All of these minor issues should be addressed with any option that includes
construction at this site.

While any repair or replacement option can be performed on one bridge without affecting the
other structure, there are two things to keep in mind that make considering the structures together
a reasonable approach. One, both bridges utilize the cantilever span design that is prone to the
fatigue issue found in the southbound bridge necessitating the Critical Maintenance Report (See
Appendix for report). Because the southbound bridge sees a higher number of ESALSs than the
northbound bridge, it is reasonable to assume that the northbound bridge will experience the same
fatigue issue in a couple of years when the number of fatigue cycles approaches the critical
number experienced by the southbound bridge. Two, while it is not necessary, it would be ideal
to have both structures have the same life remaining at the end of any work, so that any
mobilization costs associated with a future project could be used to address both bridges at the
same time.

Alternative 1: No Action

It must be reasonable to assume that no repair or rehabilitation would be required on a structure
during the next 10 years in order for a no action alternative to be justifiable. As was mentioned
previously because of the Critical Maintenance Report, it is reasonable to assume that both
structures will require at least minor repair or retrofitting within the next 10 years. If that is the
case, the rehabilitation should be done during this review cycle and this alternative will not be
considered further in this report.

Alternative 2: Membrane and Pave

The 2010 inspection report indicates that the pavement overlay should be replaced. Since that
time, a paving project has come through this location and rectified the pavement issues on this
bridge. This alternative for extending the remaining life of the bridges is not available anymore
and will not be considered further.

Alternative 3: Rehabilitation

Deck Repair or Replacement

Extensive sections of the fascia along with localized delaminations on interior portions of the
deck on Bridge 43 N could use repair. The quantity of deck patching or replacement required on
43 N is approaching the threshold where a complete deck replacement would be more cost-
effective. Bridge 43 S, on the other hand, is in relatively good shape and could be maintained
with relatively minor patching at this time.

Superstructure Steel

At a minimum, the structural steel should be cleaned and painted on both bridges and structural
retrofits performed on the beams at the joints, including the cantilever abutment ends. There are
two types of retrofits that can be performed on the cantilevered beam ends on this project.
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The first type is a safety retrofit. This involves providing some type of underslung catcher or
beam seat under the joint to function as a secondary support should the original connection fail.
These types of retrofit do not actually rectify the situation; they only act to prevent catastrophic
failure. In addition, any underslung unit deeper than approximately 11” would cause clearance
issues under the bridge.

The second method of repairing the cantilevered beam end is replacing the existing connection
with a new modified configuration. The most common method of connecting two girders at this
location along a span is through the use of web and flange splices. The traditional concern with
creating a continuous span out of three simple spans is the additional movement that needs to be
accommodated at the bridge seats on the piers. However, each structure is only 202 feet long and
would not experience excessive amounts of thermal movement; the corroded state of the existing
connection most likely does not allow complete unrestricted expansion and contraction; and low
resistance bearing could be installed if the design showed these additional stresses to be a
concern. An additional consideration at this location is the construction sequence. The supported
span would need to be temporarily shored during construction which would cause a lane shift on
US 5. There is room to accommodate these shifts and still maintain traffic on US 5 during
construction, but it adds a safety and inconvenience aspect to the maintenance of traffic plan
which was not previously mentioned. Any traffic impacts on US 5 are significant given that the
traffic volumes are similar on 1-91 and US 5 in this location and approach 14,000 vehicles per
day.

Superstructure replacement

Both of the structural steel retrofit options have some disadvantages. Once the beam ends have
been addressed, the remaining steel still needs to be cleaned and painted. Cleaning and painting
the existing steel in place would need to be done in phases while the traffic on US 5 is shifted
from side to side to keep the painters a safe distance away from the vehicles. After one adds the
cleaning, painting and containment costs to the contract, it becomes reasonable to consider
replacing the steel beams rather than rehabilitating them. There is no good way to replace steel
beams while preserving the existing concrete deck, and on Bridge 43 N, the deck has deteriorated
to a point where one would not want to keep the existing deck anyway. Thus, if one is replacing
the steel beams to rectify the fatigue and painting issues, the entire superstructure should be
considered for replacement.

Rehabilitation Synthesis

Bridge 43 N could be rehabilitated by splicing and cleaning and painting the steel beams and
replacing the concrete deck. This should provide another 25 years of service to the structure.
Bridge 43 S would be best served by replacing the entire superstructure. Since the substructure
units are in relatively good shape, replacing the superstructure and patching the substructures
should provide an additional 40 years of service for Bridge 43 S.

For a slight premium in construction costs, but a reduction in complexity and inconvenience to
the traveling public, Bridge 43 N could have the entire superstructure replaced to bring both
bridges up to the same standard of remaining service life. This alternative would rectify all of the
identified issues with both structures and will be the rehabilitation alternative considered moving
forward.
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Alternative 4: Complete Bridge Replacement

It seems counterintuitive to consider replacing an entire bridge when the substructure units are in
relatively good shape and the costs for replacing a complete 200 foot long bridge would be
greater than replacing the superstructure on a 200 foot bridge. However, the costs for
constructing an entire 100 foot long bridge and constructing a 200 foot long superstructure should
be closer together. In addition, the remaining service life for a complete bridge replacement
should be longer than the remaining service life for a superstructure replacement only.
Eliminating substructure units and joints will also cut down on potential maintenance issues in the
future as well.

For these crossings, there are no hydraulic constraints imposing a minimum bridge length and the
roadway typical requirements for US 5 under the bridges in question do not preclude the
installation of several 100 foot long bridges in this location.

For these reasons, complete bridge replacements will be considered further in this report.
Because the most appealing maintenance of traffic option is an off-site detour, and off-site detours
are most palatable when the construction duration over which the detour is in effect is minimized,
several rapid bridge construction techniques will be considered for the complete replacement
options.

All of the replacement options would have the abutments constructed as completely as possible
while maintaining traffic on the existing structures. To prove the concept and determine relative
costs, a potential abutment construction sequence is detailed here. The existing abutments will be
shored with temporary cut walls to provide room between the existing abutments and piers to
construct the new abutments. The southern abutments will be MSE retention structures and the
northern abutments will be semi-gravity cantilever walls cast on bedrock. The most efficient and
easiest configuration of wingwalls to construct would be in-line with the abutments connecting
the northbound and southbound bridges between the structures. Stem and wall construction will
progress as far towards the bottom of the existing beams as possible, with backfilling progressing
concurrently on the MSE walls and after the cantilever walls are constructed.

Once the abutments have been built up to this point, there are several options for finishing the
substructures and placing the superstructure on top.

Lateral Slide

A lateral slide consists of constructing an entire superstructure adjacent to the location where it is
intended and physically pushing or pulling the structure into its design location along lubricated
rails. This could take place in the same location mentioned for the temporary bridges, to the east
of the northbound bridge and to the west of the southbound bridge. The backwall and remaining
portion of the substructure can be constructed with the superstructure before being slid into place.
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Figure 1: Lateral Slide

[Images from “Accelerated Bridge Construction - Experience in Design, Fabrication and Erection
of Prefabricated Bridge Elements and Systems” from FHWA (2011).]

Self-Propelled Modular Transporters (SPMT)

One of the disadvantages of utilizing a lateral slide in this location is that the construction still
needs to take place over US 5. There are some height restrictions and worker safety issues when
construction occurs over busy highways. There are several methods of constructing the bridge in
a safer, less restricted environment before moving it into place. One of those methods utilizes
SPMTs. Similar to a lateral slide, SPMT placement requires that the entire superstructure is
constructed near but not in its intended location. Instead of sliding the superstructure into place, it
is lifted off its temporary blocking, moved a short distance to its design location, and lowered into
place. The backwall and remaining portion of the substructure can still be constructed with the
superstructure before being moved into place.

12



Figure 2: SPMT transporting a bridge superstructure

Prefabricated Bridge Units (PBU)

Another method of constructing the bridge in a safer and less restricted environment than over US
5 is to build the bridge in pieces and deliver those pieces to the construction site to be joined
together to form the bridge. These bridge superstructure pieces are referred to as Prefabricated
Bridge Units, or PBUs. Depending on the weight restrictions of the cranes being used and the
construction sequence anticipated, the backwall, remaining substructure and bridge railing can be
attached to the PBUs before being lifted into place. If the remaining substructure cannot be
attached before lifting, that substructure unit can be prefabricated and lifted into place before the
PBUs are placed. (See next page for an image of a PBU being lifted into place.)

Figure 3: PBU being lifted into place
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Scheduling

During the closure period, the following items of work need to be accomplished before the road
can be reopened to traffic: removal of the old superstructure and portions of the substructure that
will interfere with the new superstructure, placement of the top of the new substructure,
placement of the new superstructure, backfilling to finish grade between the new and old
abutments, placement of approach slabs, and placement of pavement. It is assumed that during
the closure period US 5 will remain open to traffic. The following schedules include hour long
closures of US 5 during night work and lane shifting during other periods in the construction
process.

Superstructure Removal

There are three spans on both the north and south bound bridges. The typical section of the
northbound bridge contains 6 beams while the southbound typical section contains 7 beams. The
following sequence assumes that components must be lifted out of position rather than
demolished in-place to avoid falling debris hitting traffic below. It is further assumed that a
maximum of two beams per span can be removed at one time. Thus, the southbound bridge will
require 12 lifts to remove the superstructure. Assuming an hour and a half for preparation,
including concrete cutting, diaphragm detachment and bearing loosening and another one half
hour for the Ilift, swing, set and move, necessitates 2 hours per removed segment and
approximately 24 hours to remove the existing superstructure. Conceivably, multiple segments
could be removed at the same time and the seventh beam on each span would not require any
preparation work, but this slop in the schedule can account for any unforeseen issues which arise
during the removal process.

Another method of removal the existing superstructure is sliding it out, similar to sliding the new
superstructure into place. The caveat is that there is not enough room between the bridges to slide
the entire old structure out of the way before moving the new structure into place. However, one
or two beams could be removed from the bridges before the slide is initiated to make room for the
new structure. Since sliding a structure takes approximately 3 hours to complete, even adding 6
hours to remove several exterior beams would save potentially 15 hours from the abovementioned
construction sequence. One could gain back those additional 6 hours by removing the exterior
beams before the road closure began.

Substructure Removal

The suspended spans will need to be removed before the end spans. Once one of the end spans is
removed, the process of removing the pier cap can be initiated. Rather than start the pier cap
removal process during this stage, it would be better to remove this from the critical path by one
of several methods. One method of starting the process sooner is to construct a temporary bent
under the bridge while traffic is still on the bridge and remove portions of the cap then. Another
method to remove the substructure removal from the critical path is to construct the new
superstructure to be the same depth or slightly shallower than the existing superstructure so no
substructure removal is required before placing the new superstructure.

Remaining Substructure Placement

All of the proposed rapid construction techniques can include the remaining portion of the
substructure integrally with the superstructure, or the substructure caps can be lifted into position
with one lift each before the superstructure components are placed. One can add a maximum of 2
hours to the construction sequence.
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Superstructure Placement

Moving a structure by laterally sliding it takes about 3 hours. Moving a structure utilizing SPMTs
would take about 5 hours to complete. Placing a new superstructure with PBUs would require
slightly more time than just swinging out the old units and slightly less time than preparing the
old units for removal. Assuming one hour per unit would entail approximately 12 hours to place
the new superstructure units. Then, the closure pour sections would need to be formed and
poured and cured. The pour and cure can be done concurrently with other work, so the critical
path would include an extra 6 hours of preparation and forming for the closure pour on the PBUS.
This brings the total PBU installation time to 18 hours.

Backfilling

Once the superstructure is placed, the remaining backfilling operation can begin immediately.
Even if closure pours need to be completed, non-reactive material such as galvanized plate or high
density plastic could be used as forming material and left in place after construction. There
remains about 385 cubic yards of material to be placed between each of the new and existing
abutments. It is assumed that placing and sufficient compacting the backfill material, rather than
the delivery of the material, is the critical path in this process. Calculating 15 minutes to place
and sufficiently compact each 8 yards of material equates to approximately 12 hours to backfill
behind each abutment.

Approach Slab Placement

The approach slabs should be comprised of multiple precast slab units which can be grouted on
the end opposite the abutment to provide full contact support. Assuming 3 hours to set the units
and 3 hours to pour the grout and allow it to reach strength would result in another 6 hours per
abutment.

Paving

There should be at least one lift of pavement on the approach fill before the interstate is opened
back up to traffic. This will require a large mobilization effort for a small quantity of pavement,
but should not take more than 4 hours to pave the approaches.

Schedule Summary

The minimal closure time for the options mentioned above would be 28 hours for sliding both the
existing and new structure out and in, backfilling, setting approach slabs and paving. The
maximum amount of time for the options mentioned above is approximately 66 hours for lifting
the existing structure out and placing PBU units in the new structure. Allowing a 24 hour cure
period for the closure pour between the PBUs would add an additional two hours, making the
higher end estimate 68 hours for a closure without any contingency time. This would equate to
closing 1-91 from noon on Friday to noon on Monday twice to replace the two bridges at this
location. This entails several months of construction work before each closure for preparation
work and several months of construction after each closure for finish paving, striping and railing
on the top and removing the existing substructures below.
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Replacement Synthesis

Based on the length of time required to construct the bridge in its final location with PBUs and
the as yet unknown quality of closure pours only being allowed to cure for 24 hours before being
opened to traffic, this is not the preferred method of replacement construction. SPMTSs require
expensive specialized equipment to move a structure into place; there was a recent SPMT failure
in Maryland; lateral slides are possible in this location; and there is no time savings involved in
using SPMTs in this location. Therefore SPMT installation is also not a preferred alternative for
replacing the bridges utilizing a road closure. This leaves utilizing lateral slides for removing the
existing structures and installing the new bridges as the preferred alternative when utilizing a road
closure during construction, and the alternative that will be considered further in this report.

Alternatives Summary

There are four options for maintaining traffic during this project; three rehabilitation alternatives;
1 complete replacement alternative; and at least 3 methods of getting superstructures into their
final location. Trying to turn all of the options into an all-inclusive cost matrix would get
overwhelming. Thus, the one preferred rehabilitation option and the one preferred replacement
option will be compared in the matrix, and ballpark costs will be given for the various other
methods and alternatives for comparison purposes.

Maintenance of Traffic Costs

Option Type Description Cz;?sifgétsigr?%ggts
1 Temporary Bridge $500,000 per bridge $1,000,000
Phased Construction | 10% premium on bridge costs
2 @ $1.5 million per bridge $400,000
plus signs and barricades
3 Cross-over 2 cross-overs for both bridges $750,000
4 Off-site Detour 1 sign package plus UTOs, etc $100,000

Table 1: Ballpark Maintenance of Traffic Costs

The lowest construction cost maintenance of traffic options are the detour and phased
construction. Both have impacts on the user, but initial numbers indicate that the user costs are
very similar for both options. The detour costs were calculated as a 2% day closure which adds
10 minutes to the travel time, yielding $91,000 in user costs per bridge. The phased construction
costs assume that 3 phases are required at 4 weeks per phase with an additional travel time of 18
seconds for traffic merging and construction activities yields $92,000 in user costs per bridge.

Superstructure installation method costs

The baseline method of installing the superstructure is using a crane to lift the PBUs into place.
These costs are included in the baseline bridge costs. The additional costs required to install the
superstructures using lateral sliding or SPMTs are as follows. The extra engineering and
temporary supports required for a lateral slide are approximately $75,000 per bridge, or $150,000.
The costs paid to an SPMT subcontractor would be around $100,000 per bridge, or $200,000.
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Rehabilitation Costs

Project Specific
Type Notes Construction Costs
0, i =
Deck Repair Type Il on 30% of Bridge 43S = $150,000 $500,000

Type 111 on 75% of Bridge 43N = $350,000

Removal = $150,000 / bridge
Deck Replacement | Railing = $75,000 / bridge $1,650,000
Rebar & Concrete = $600,000 / bridge

Containment = $100,000 / bridge

Cleaning & Painting = $150,000 / bridge $500,000

Beam Paint

Cleaning, Steel, Installation, Temporary Supports, etc

for 13 beams $150,000

Beam Retrofit

Alternative 3c: Superstructure Replacement using Phased Construction

This is the baseline alternative that will rectify all of the known deficiencies. It consists of
removing the existing superstructure; patching the substructure units; and replacing everything
from the bearings up to the bridge and approach rail.

Alternative 4a: Complete Replacement with Off-site Detour

This alternative is based on one long weekend closure, from Friday afternoon to Monday
afternoon, for each bridge being replaced. Work will be done before the closure to build a large
portion of the new abutments and work will be performed after the closure to remove the old piers
and pave the bridges. During the closure, the existing superstructure, approach slabs and top
portions of abutments will be removed and the new superstructure with top portion of the
abutments will be moved into place by laterally sliding it. The new bridge is proposed to be a
single span 130 foot long bridge with a 30° skew from the major chord. This longer, than the
originally proposed 100 foot span, and skewed superstructure is proposed in order to fit the new
substructure units between the existing piers and abutments. The surrounding road work may
include the removal of Entrance Ramp A, per the Pedestrian Improvement Study, if that makes it
easier to remove the existing structure and install the new bridge.
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Cost Matrix
Alternative 3c, Superstructure Replacement using phased construction, and 4a, Complete Replacement
with Off-site Detour, will be considered below. A high level comparison of the costs and engineering
considerations for each of the alternatives still under consideration is given below.

Alt 3c Superstructure Replacement | Alt 4a Complete Replacement
Hartford 1M 091-2(79)
Bridge 43N Bridge 43S Bridge 43N Bridge 43S
CoST! Bridge Cost $1,100,000 $1,243,000 $1,372,000 $1,640,000

Removal of Structure $109,000 $123,000 $251,000 $284,000
Roadway $277,000 $294,000 $450,000 $480,000
Maintenance of Traffic $185,000 $199,000 $125,000 $125,000
Construction Costs $3,530,000 $4,727,000
ggﬂf}:&gﬂg&f”gi”ee”“g * $706,000 $945,000
Total Construction Costs w CEC $4,236,000 $5,672,000
Preliminary Engineering $635,000 $851,000
Right of Way $0
Total Project Costs $4,871,000 $6,523,000

SCHEDULING? | Project Development Duration 3 years 3 years
Construction Duration 4 months 4 months 9 months
Mobility Impacts 12 weeks 12 weeks 2 weeks

ENGINEERING | Typical Section - Roadway (feet) 4-12-12-10 4-12-12-12-6 4-12-12-10 4-12-12-12-6
Typical Section - Bridge (feet) 4-12-12-9.25 4-12-12-12-2 4-12-12-10 4-12-12-12-6
Geometric Design Criteria No Change Meets Standard
Traffic Safety No Change Similar
Alignment Change No Change No Change
Bicycle Access No Change Potential Improvement on US 5
Hydraulic Performance Not Applicable Not Applicable
Pedestrian Access No Change Potential Improvement on US 5
Utility No Impact No Impact

OTHER ROW Acquisition No No
Road Closure No (2) 2% day periods
Design Life 40 years 80 years®
18

! Costs are estimated and should only be used for comparison purposes.

2 Preliminary Engineering costs and Project Development durations are estimated starting from the end of the Project Definition
Phase.

® Interstate structures should be designed and detailed for 100 years, but the uncertainty of future maintenance, material properties and
future needs do not warrant using the higher number for comparison purposes.



VI.

Conclusion

The recommendation is to proceed with Alternative 4a, Complete Replacement with Off-site
Detour.

For an extra $1.6 million, or approximately 33% more, one can get longer lasting, less
maintenance prone structures installed. As the alternatives are framed now, the duration of the
mobility impact should be significantly reduced for the complete replacement, even though the
construction duration should be similar for the two alternatives. However, the superstructure
alternative could utilize the same lateral slide techniques to reduce the mobility impacts of that
alternative as well. Ata minimum, it is felt that the superstructure units of these bridges should
be replaced. It appears that there is sufficient benefit to replacing the substructure units and
eliminating the joints on the superstructure to justify the extra cost of that alternative.

The proposal includes two new 130 foot long single span steel superstructures constructed next to
the existing structures utilizing prefabricated units and slid into position during a 60 hour closure
period for each bridge. There should be restrictions in the contract to reduce the duration of
construction over US 5 to increase the safety to the workers and minimize the disruption to traffic
travelling under the structures. Traffic on US 5 can be shifted north and south during construction
to create a larger staging area near the substructure units. Any closures on US 5 should be limited
to an hour, take place during night work and not coincide with the 1-91 closures. Interstate 91
traffic will be detoured on US 5 for approximately 10.5 miles during these closure periods. The
new abutments will be placed between the existing piers and abutments before the closure period;
the northern abutments will be composed of semi-gravity cantilever walls while the southern
abutments will be composed of MSE walls. The existing piers will be removed after the closure
period.
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Localized Deck Deterioration

Joint Deterioration



Cracking around Beam Support

Paint Deterioration



Looking North along 1-91

Looking South along 1-91



Looking East along US 5

Looking West along US 5



~ ——
C&liﬂl\ol Brook &Q<§§.Q-'Pagr\'{.av‘uok .
POME;;EIT RD \ Clar\l\ Qoo 85: Lps :
| - i’
¥ 22 R\ comnz o d 3 Scale 1:52,630
R-CTUN S 2%, cale 1:
A\ RN B~ s E 3 |
g% g ~ Q 4 JOSHUA RD
4 C111S g g, 5@ )
is 5! Sl S L
< B ; 3 3
| o oy £ % INTERSTATE
— : L2 5% 5 9 ~ oz, JEE B STATE LONG
3 S S 2 7 vz
: s ‘ HA’?\Tﬁ\Ci : @ STATE SHORT
k 3
(ﬁ ; A A TOWN LONG
E N Sa
g %Ig "Q%\ WV FAs/FAU
: N S 4 == FAS/FAU HWY
Z ‘: a4y A —— INTERSTATE
I 1 ~ ! = STATE HIGHWAY
s B c77 1~
o m— CLASS 1
m— CLASS 2
—— CLASS 3
---.CLASS 4
—u— LEGAL TRAIL
—— PRIVATE

—o— DISCONTINUED

| _ ,DISTRICT

L~ _"POLITICAL BOUNDARY
NAMED RIVERS-STREAMS
UNNAMED RIVERS-STREAMS

TH-28 DOTHAY )

Produced by:
Mapping Unit

Vermont Agency of Transportation
August 2011

Hurricane

Reservoir
Upper
Hurridane
Reser{oir

Project Location |

TH-70
HATHAWAY RO

P

North N
—
~ ~Hartland !
| ]
1

HARTFORD
WINDSOR COUNTY
DISTRICT # 4

TH-2
QUECHEE,RD

1
b




STRUCTURE INSPECTION, INVENTORY and APPRAISAL SHEET

Vermont Agency of Transportation ~ Structures Section ~ Bridge Management and Inspection Unit

Inspection Report for HARTFORD

Located on: 1 00091 ML ove 191 0VERUS5

bridge no.: 0043N
approximately 191 EXIT 11

District: 4

CONDITION

Deck Rating: 5 FAIR

Superstructure Rating: 5 FAIR
Substructure Rating: 6 SATISFACTORY
Channel Rating: N NOT APPLICABLE
Culvert Rating: N NOT APPLICABLE
Federal Str. Number: 200091043N14082
Federal Sufficiency Rating:  80.2
Deficiency Status of Structure: SD

STRUCTURE TYPE and MATERIALS

Bridge Type: 3 SP ROLLED BEAM

Number of Approach Spans 0000 Number of Main Spans: 003
Kind of Material and/or Design: 4  STEEL CONTINUOUS

Deck Structure Type: 1 CONCRETE CIP

BITUMINOUS

PREFORMED FABRIC

Deck Protection: 0 NONE

Type of Wearing Surface: 6
Type of Membrane 2

AGE and SERVICE

Year Built: 1966 Year Reconstructed: 0000

ServiceOn: 1 HIGHWAY

Service Under: 1  HIGHWAY
Lanes On the Structure: 02

Lanes Under the Structure: 02
Bypass, Detour Length (miles): 00
ADT: 012800 % Truck ADT: 13
Year of ADT: 1998

GEOMETRIC DATA

Length of Maximum Span (ft): 0100
Structure Length (ft): 000202

Lt Curb/Sidewalk Width (ft): 0.7

Rt Curb/Sidewalk Width (ft): 0.7

Bridge Rdwy Width Curb-to-Curb (ft): 37.3
Deck Width Out-to-Out (ft): 42

Appr. Roadway Width (ft): 039

Skew: 30

Bridge Median: 1 OPEN MEDIAN

Min Vertical Clr Over (ft): 99 FT 99 IN

Feature Under: HIGHWAY BENEATH
STRUCTURE

Min Vertical Underclr (ft): 15 FT 02 IN

APPRAISAL *AS COMPARED TO FEDERAL STANDARDS

Bridge Railings: 1 ~ MEETS CURRENT STANDARD

Transitions: 1  MEETS CURRENT STANDARD

Approach Guardrail 1 MEETS CURRENT STANDARD

Approach Guardrail Ends: 1  MEETS CURRENT STANDARD

Structural Evaluation: 5 BETTER THAN MINIMUM TOLERABLE CRITERIA
Deck Geometry: 5 BETTER THAN MINIMUM TOLERABLE CRITERIA

Underclearances Vertical and Horizontal: 3 INTOLERABLE, CORRECTIVE
ACTION NEEDED

Waterway Adequacy: N NOT OVER WATER

Approach Roadway Alignment: 5 BETTER THAN MINIMUM TOLERABLE
CRITERIA

Scour Critical Bridges: N NOT OVER WATERWAY

DESIGN VEHICLE, RATING, and POSTING

Load Rating Method (Inv): 2 ALLOWABLE STRESS (AS)
Posting Status: A OPEN, NO RESTRICTION

Bridge Posting: 5 NO POSTING REQUIRED

Load Posting: 10 NO LOAD POSTING SIGNS ARE NEEDED
Posted Vehicle: POSTING NOT REQUIRED

Posted Weight (tons):

Design Load: 5 HS 20

INSPECTION and CROSS REFERENCE X-Ref. Route: US5

Insp. Date: 042012 Insp. Freq. (months) 24  X-Ref. BrNum: 0071A

INSPECTION SUMMARY and NEEDS

4/25/12 The trough under the finger plate joint needs to be replaced. The beams need extensive cleaning and painting. The joint areas continue to leak
along the east end onto the suspended beam seat areas, allowing for continued section loss, especially in beam 6. Immediate attention is needed not only
to prevent/repair the deterioration of the beams but also to prevent further spalling around the joint areas. The broken anchor bolts in beams 3 and 4

along pier 2 need to be repaired. JWW

10/05/10 The pavement overlay is in need of full replacement. A few posts and rails along both bridge and approach rails are in need of repairs. The
east fascia area is in need of concrete removal of delaminations that pend spalling. Concrete patching in needed on the northeast corner area of the
abutment No.2 stemwall. Several seating areas of the suspended span need repairs on the the retaining ears, replacement of bent or broken bearing
connection bolts throughout. Heavy touch-up painting is needed on several steel members throughout. Beam No.6 on the south seat of span No.2 is in
need of critical repairs to the web and bottom flange areas of the suspended beam. The deck may develop thru holes in the not too distant future. Servi-
Lift inspection performed on 10/27/2010. Please refer to Critical Maintenance Report dated on 10/27/2010. PLB
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STRUCTURE INSPECTION, INVENTORY and APPRAISAL SHEET

Vermont Agency of Transportation ~ Structures Section ~ Bridge Management and Inspection Unit

Inspection Report for HARTFORD bridge no.: 0043S District: 4

Located on: 100091 ML ove 1910VERUSS approximately 191 EXIT 11 Owner: 01 STATE-OWNED
CONDITION STRUCTURE TYPE and MATERIALS

Deck Rating: 7 GOOD Bridge Type: 3 SP ROLLED BEAM

Superstructure Rating: 3 SERIOUS Number of Approach Spans 0000 Number of Main Spans: 003
Substructure Rating: 6 SATISFACTORY Kind of Material and/or Design: 4  STEEL CONTINUOUS

Channel Rating: N NOT APPLICABLE Deck Structure Type: 1 CONCRETE CIP

Culvert Rating: N NOT APPLICABLE Type of Wearing Surface: 6 BITUMINOUS

Federal Str. Number: 200091043S14082 Type of Membrane 2 PREFORMED FABRIC

Federal Sufficiency Rating: 36 Deck Protection: 0 NONE

Deficiency Status of Structure: SD

APPRAISAL *AS COMPARED TO FEDERAL STANDARDS

AGE and SERVICE Bridge Railings: 1 MEETS CURRENT STANDARD

Year Built: 1966 Year Reconstructed: 0000 Transitions: 1 ~ MEETS CURRENT STANDARD

ServiceOn: 1  HIGHWAY Approach Guardrail 1 MEETS CURRENT STANDARD

Service Under: 1  HIGHWAY Approach Guardrail Ends: 1  MEETS CURRENT STANDARD

Lanes On the Structure: 03 Structural Evaluation: 3 INTOLERABLE, CORRECTIVE ACTION NEEDED
Lanes Under the Structure: 02 Deck Geometry: 4 MEETS MINIMUM TOLERABLE CRITERIA

Bypass, Detour Length (miles): 00 Underclearances Vertical and Horizontal: 5 BETTER THAN MINIMUM
ADT: 012800 % Truck ADT: 13 TOLERABLE CRITERIA

Year of ADT: 1998 Waterway Adequacy: N NOT OVER WATER

GEOMETRIC DATA Approach Roadway Alignment: 8 EQUAL TO DESIRABLE CRITERIA

Length of Maximum Span (ft): 0100
Scour Critical Bridges: N NOT OVER WATERWAY

Structure Length (ft): 000202

Lt Curb/Sidewalk Width (ft): 0.7 DESIGN VEHICLE, RATING, and POSTING
Rt Curb/Sidewalk Width (ft): 0.7 Load Rating Method (Inv): 2 ALLOWABLE STRESS (AS)
Bridge Rdwy Width Curb-to-Curb (ft): 42 Posting Status: A OPEN, NO RESTRICTION
Deck Width Out-to-Out (ft): 47.7 Bridge Posting: 0 POSTING REQUIRED
Appr. Roadway Width (ft): 047 Load Posting: 10 NO LOAD POSTING SIGNS ARE NEEDED
Skew: 22 Posted Vehicle: POSTING NOT REQUIRED
Bridge Median: 1 OPEN MEDIAN Posted Weight (tons):
Min Vertical Clr Over (ft): 99 FT 99 IN Design Load: 5 HS 20
Feature Under: HIGHWAY BENEATH
STRUCTURE INSPECTION and CROSS REFERENCE X-Ref. Route: US5
Min Vertical Underclr (ft): 17 FT 10 IN Insp. Date: 042012 Insp. Freq. (months) 24  X-Ref. BrNum: 00071

INSPECTION SUMMARY and NEEDS

04/25/2012 Cantilever beams No.7 off of both piers are in need of repairs. One section of bridge guardrail along the right side needs beam rail and post
repairs or replacement. The left transition guardrail of approach No.1 is in need of repairs. PLB

10/05/10 The east fascia area needs removal of concrete delaminations that pend spalling. Concrete patching in needed on the northeast corner area of
the abutment No.2 stemwall.  Servi-Lift inspection was performed on 10/27/2010. Beam No.7 on the south seat of span No.2 is in need of critical
repairs. The bent bearing seat bolts on beam lines 2 and 4 of the north seats are in need of replacement or installment. Please refer to Critical
Maintenance Report dated on 10/27/2010. PLB

10/17/08 This structure is in good to poor condition. The deck wearing surface is in fair condition with some cracks in random areas and pending pot

holes. The superstructure is in poor condition in the suspends span of span #2. there is some heavy rust scale in the bearing areas of the suspended span.
Beam #7 is the worst. There are paper thin areas around the bearings and web and beam stiffeners in the suspended span. There is a 2" crack in the web
next to the bearing area of beam #7 on the pier #1 side. This area needs repair due to the section loss. The keeper plate is missing on the bearing of beam
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AGENCY OF TRANSPORTATION OFFICE MEMORANDUM

TO: Lee Goldstein, Environmental Specialist
FROM: John Lepore, Transportation Biologist i,
DATE: April 2, 2012

SUBJECT: Hartford IM 091-1 (66)

The purpose of this memorandum is to let you know that I completed my initial review of this
project and found no regulated natural resources in the immediate area as the project involves the
interstate over US 5 in an area which has been severely altered.

If you have any questions about this review, come see me...

~ John ~



Jeannine Russell
VTrans Archaeology Officer

State of Vermont Agency of Transportation
Environmental Section
One National Life Drive [phone]  802-828-3981
Mon