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I.

INTRODUCTION

Norfolk Southern Railway Company (NSR), in cooperation with the Pennsylvania Department of
Transportation (PennDOT), is proposing railway improvement projects, collectively known as the
Pittsburgh Vertical Clearance Projects, on its Pittsburgh and Fort Wayne Rail Lines (together
referred to as the Pittsburgh Line) to address freight capacity and delay constraints through the
City of Pittsburgh, Allegheny County, Pennsylvania. The Pittsburgh Line serves rail freight traffic
in interstate commerce and operates as a primary link through Pittsburgh between Chicago and
the New York/New Jersey commercial markets. Six overhead clearance projects, including the
W. North Avenue Bridge (PC-1.60), have been proposed to address vertical obstructions along
the Pittsburgh Line (Appendix A – Figure 1). These vertical obstructions prevent efficient
movement of freight, especially time-sensitive intermodal freight, by rail between Chicago and
New York/New Jersey, and specifically through Pennsylvania.
The W. North Avenue Bridge (Key No. 129729; BMS No. 02730100003067) carries W. North
Avenue and Brighton Road over NSR’s Fort Wayne Line in the North Side of the City of Pittsburgh
(Appendix A – Figure 2). The Pennsylvania State Historic Preservation Office (PA SHPO) has
determined the bridge to be a contributing element of the National Register of Historic Places
(NRHP)-eligible Pennsylvania Railroad: Main Line (Pittsburgh to Ohio State Line) railroad corridor
historic district (Key No. 112372). The preparation of this Historic Bridge Rehabilitation Analysis
(HBRA) is pursuant to PennDOT Publication 689 – Cultural Resources Handbook (March 2013),
PennDOT Design Manual Part 1A Transportation Design Manual, and the intent of Section 106
of the National Historic Preservation Act to seek ways to avoid or minimize adverse effects on the
railroad corridor historic district. This report examines whether the W. North Avenue Bridge could
be made “adequate” through rehabilitation relative to addressing the project’s purpose and needs.
This evaluation is conducted based on a conceptual level of analysis including consideration of
site conditions and the results of bridge field inspections and structural analysis.
A.

HISTORIC OVERVIEW

From ca. 1900 to the early 1910s, the Pennsylvania Railroad (PRR) undertook a multi‐million‐
dollar grade-separation project at its termini in Allegheny City (now Pittsburgh’s North Side) and
Chicago. The construction of the first W. North Avenue Bridge and others as well as the track
depression within the adjacent Allegheny Commons was part of this greater project. The track
elevation and depression at Allegheny City was a complex project that was predicated upon the
reconstruction of Union Station at Pittsburgh, the raising of the Allegheny River Bridge, the
elevation of the Western Pennsylvania Railroad (also a division of the Pennsylvania Railroad)
between Sixteenth Street and its Federal Street terminus in Allegheny City, reconstruction of the
Federal Street Station in Allegheny City, reconstruction of the North Avenue Freight Station and
nearby Engine House and Shop Buildings in Allegheny City, and a general program of grade
separation in Allegheny City between the Federal Street Station and Bellevue, Pennsylvania.
Within Allegheny Commons, the track depression project also included widening the railroad
corridor from 50 to 58 feet to provide a standard distance of 13 feet between each of the four
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tracks. The grades of W. North Avenue and Brighton Road were raised 5 feet to allow for 16.25
feet of vertical clearance above the tracks, eliminating the dangerous at‐grade crossings at the
Brighton Road/W. North Avenue intersection.
Improvements within the vicinity of the W. North Avenue Bridge were generally constructed
between 1904 and 1911 (Pittsburgh, Ft. Wayne, & Chicago Division, Pennsylvania Railroad 1902‐
1912). In 1929, the PRR replaced the first W. North Avenue Bridge with the present structure.
The replacement bridge was wider than the earlier bridge and the steel splayed through girders
were fewer and much shallower than the earlier bridge’s girders, allowing for improved motorist
visibility. The open triangular area in the southwest quadrant of the earlier bridge was spanned
by the widened bridge and topped with a median. The widening of Brighton Road also took about
10’ of right‐of‐way from Allegheny Commons. In the late 1940s, the PRR raised the W. North
Avenue/Brighton Road Bridge 2.75’ to obtain 18’-2” vertical clearance over the tracks; adjacent
bridges were also raised at this time.
B.

BRIDGE DESCRIPTION

The W. North Avenue Bridge was constructed in 1929. Its superstructure consists of two main
steel splayed through girders along the exterior and steel riveted, built-up floorbeams along the
interior that either frame into the through girders or span from abutment to abutment. The through
girders are built-up, riveted steel members encased in concrete (Exhibit 1). The steel floorbeams
and diaphragms are also encased in concrete. The bridge is 88’ in length with a curb-to-curb
roadway width of 36’ plus 11’-wide sidewalks on each side of the bridge (Exhibit 2). The bridge’s
substructure consists of reinforced concrete abutments and wingwalls. Adjacent sections of
concrete retaining walls in the depressed railroad corridor have rock-faced, cut sandstone
capstones. The structure carries four lanes of traffic on Brighton Road and three lanes of traffic
on W. North Avenue.

Exhibit 1—W. North Avenue Bridge, facing
northwest.

Exhibit 2— Sidewalk on the north side of W. North
Avenue Bridge.
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C.

BRIDGE SIGNIFICANCE

The W. North Avenue Bridge was determined to be not individually eligible for the NRHP for its
engineering significance on March 5, 2007, as part of the Pennsylvania Historic Bridge Inventory
and Evaluation, which stated “the bridge is an example of a very common bridge type in
widespread use for railroad and highway applications since the late 19th century…the bridge has
no noteworthy features or details” (A.G. Lichtenstein & Associates, Inc. 1997). However, the
same study found the bridge to be a contributing element of the Pennsylvania Railroad: Main Line
(Pittsburgh to Ohio State Line) railroad corridor historic district. The bridge was constructed within
the line’s 1848-1958 period of significance and it is historically associated with the line’s
development and the PRR’s efforts to improve safety and efficiency by improving grade crossings
(A.G. Lichtenstein & Associates 1997); the bridge contributes to the significance of the railroad
corridor historic district, which is significant under NRHP Criteria A and C in the areas of
transportation, economy, and the development of Pennsylvania’s industries and communities.
A railroad corridor historic district is a property type established by the PA SHPO to identify and
evaluate common resources based on function, since railroad buildings, structures, and linear
components functioned together. Characteristics and contributing elements of these linear
resources ”include all major built elements of the railroad that were constructed within the
railroad’s period of significance, and constructed, owned, and used by the railroad. Major built
elements are defined as those that were crucial to the continued operation of the railroad and
were directly related to its function. Contributing elements primarily will be major built elements
of the railroad that have engineering or architectural significance; such as bridges, stations,
tunnels, etc.” (PA SHPO 2015:4). The character of the Pennsylvania Railroad: Main Line
(Pittsburgh to Ohio State Line) railroad corridor historic district within the setting of the W. North
Avenue Bridge is a four-track, depressed railroad corridor that extends southeast through a
historic park and northwest through a former industrial area. The depressed corridor is formed
by large reinforced-concrete retaining walls with rock-faced stone coping topped with ornamental
or standard safety railings. The railroad corridor was part of a major early-twentieth-century
grade-separation project and therefore has numerous under-grade or over-grade bridge
crossings serving local streets.
No character-defining features of the railroad corridor historic district have been previously
identified. As part of the intensive-level historic resources survey conducted for the Pittsburgh
Vertical Clearance Projects, project historians documented a 566-foot segment of the rail corridor
centered at the W. North Avenue Bridge that is located with the project’s area of potential effects
(APE). The Historic Resource Survey Form (HRSF) prepared for the rail segment identified six
contributing features including: the W. North Avenue Bridge; the concrete retaining walls with
stone coping that form the depressed rail corridor; decorative wrought-iron railings atop the
retaining walls through the Allegheny Commons; standard three-rail railroad safety railing atop
the retaining walls west of the W. North Avenue Bridge; an elevated out-of-service siding parallel
to the corridor and fronting the northeast façade of the former International Harvester Building at
810 W. North Avenue; and a railroad signal bridge located southeast of the W. North Avenue
Bridge. All of these elements, being functional and/or decorative components built by the PRR,
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were constructed within the railroad corridor historic district’s period of significance and retain
historic integrity.
D.

CHARACTER-DEFINING FEATURES OF THE BRIDGE

Character-defining features are prominent or distinctive aspects, qualities, or characteristics of a
historic property that contribute significantly to its physical character. Such features may include
materials, engineering design, and structural and decorative details. While the historic fabric,
including all historic period materials and physical features of a bridge should be considered for
preservation, character-defining features have the highest priority for preservation and are the
most important components of the bridge to consider during rehabilitation activities. Typical
character-defining features of bridges that are contributing elements to historic districts that
should be considered in application of the Secretary of the Interior’s (SOI) Standards for the
Treatment of Historic Properties include the immediate setting of the bridge, spatial relationships
to surrounding resources, landscaping or vegetation, and use of local building materials.
Retention of the overall appearance of the bridge, including material and physical features,
contributes to the character of the district and should be considered during rehabilitation of
contributing bridges. Those portions of the bridge not visible from the street or public access are
generally not called out as character defining features in a historic district (PA SHPO 2018:6).
Because the W. North Avenue Bridge is eligible for the NRHP as a contributing element of the
railroad corridor historic district and not individually eligible for its engineering significance or
design features, there are few character-defining features to note. The bridge is a common bridge
design and being a concrete-encased, through girder bridge over a depressed rail corridor, very
few bridge details are visible to the public from the bridge deck.
An important aspect of the bridge’s integrity is its setting over the depressed rail corridor from
which it derives its significance. The bridge’s abutments are flush with and visually compatible
with the reinforced concrete and stone capped retaining walls of the depressed corridor. The
primary and most visible character-defining features are the two concrete-encased through
girders along the east side of Brighton Road
and the north side of W. North Avenue. As
constructed, the through girders were covered
in wire mesh to which 2” of concrete gunite
was applied. The girders, which also serve as
sidewalk railings, are finished with recessed
panel work and angled coping and terminate
in squared end posts with exposed aggregate
or bush hammered center panels and
pyramidal caps (Exhibit 3). Because it is an
original feature of the bridge and its most
Exhibit 3—Concrete-encased girder along the
visible characteristic, the concrete gunite finish
north side of W. North Avenue.
is a character-defining feature of the bridge.
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Because the floorbeams are the primary structural members in the central (non-skewed) portion
of the bridge, the floorbeams should be considered secondary character-defining members. The
iron railings with vertical pickets atop retaining
walls in the northwest and southeast bridge
quadrants are also secondary characterdefining features (Exhibit 4). The bridge deck
was designed with a center traffic island that
has been maintained for many years by the
Allegheny West neighborhood and the Western
Pennsylvania Conservancy as a community
Exhibit 4—Decorative wrought iron railing with
flower garden; this too should be considered a
vertical pickets atop bridge approaches.
secondary character-defining feature of the
bridge.
E.

OTHER HISTORIC PROPERTIES IN THE AREA OF POTENTIAL EFFECTS

In addition to the Pennsylvania Railroad Main Line (Pittsburgh to Ohio State Line) railroad corridor
historic district, the following historic properties are present within the APE for the W. North
Avenue Bridge:
•
•
•
•
•
•
•

Allegheny Commons Historic District (NRHP Listed)
Allegheny West Historic District (NRHP Listed)
Mexican War Streets Historic District (NRHP Listed)
Allegheny Second Ward Industrial Historic District (Determined Eligible)
Hipwell Manufacturing Company Buildings (Contributes to Eligible District)
McCormick Harvester/Harry Guckert Building (Contributes to Eligible District)
Allegheny City Stables Building (Determined Individually Eligible)

See Appendix A - Figure 3 for the locations of these resources.
II.

ROADWAY AND SITE INFORMATION

The W. North Avenue Bridge is located at the
junction of the Allegheny West and Mexican War
Streets neighborhoods of the City of Pittsburgh
and carries traffic through a four-way intersection
at Brighton Road and W. North Avenue above the
NSR corridor. Land use in the area north of the
W. North Avenue Bridge is mixed-use, including
senior housing, commercial/ manufacturing
space, retail establishments, and a parking area
adjacent to the railway used by a commercial
warehouse (Exhibit 5). To the south of the bridge
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is Allegheny Commons, which flanks the railway along the eastern side of the bridge. In addition,
a right-turn bypass lane traveling from W. North Avenue to Brighton Road is located along the
southern abutment, directly adjacent to the structure. Residential housing bordering vacant
property currently zoned for commercial use is also located on the southern side of the bridge.
W. North Avenue is classified as a Neighborhood Collector and carries approximately 4,080
vehicles per day. Brighton Road is designated as a Community Collector and services
approximately 10,480 vehicles per day. Truck traffic is noted at 2 percent and 7 percent,
respectively. The intersection experienced ten reported crashes over the most recent five-year
period. The crash types are characteristic of a signalized intersection and no crash trends are
readily apparent.
III.

BRIDGE CONDITION

The existing vertical clearance is 18’-2” above the tracks and does not meet minimum design
requirements. The bridge is in fair to poor condition based on the most recent Bridge Inspection
Report dated June 2018 and is currently posted for a 10-ton single vehicle and 19-ton combination
vehicle weight restriction (Mackin Engineering Company 2018). The W. North Avenue Bridge
superstructure is rated 4 or “poor condition” as the result of overall steel corrosion and collision
damage to the bottom flange and web; the diaphragm at the location of the collision damage is
bent as well (Exhibit 6). The bridge
substructure is rated 5 or “fair
condition”; all primary structural
elements are sound but may have
minor section loss, cracking, and
spalling.
The fascia girders are
through girders, which are fracture
critical and may result in a collapse or
partial collapse of the bridge if they
were to fail. The areas where cracking
Exhibit 6—Damage to Girder 1
is likely to develop is underneath the
gunite coating, which cannot be
visually inspected.
See Appendix B - Bridge Condition Analysis and Rehabilitation Approach for a visual
representation of the existing bridge condition.
IV.

PROJECT PURPOSE AND NEED
A.

PROJECT PURPOSE AND NEED

The purpose of the Pittsburgh Vertical Clearance Projects is to promote the efficient
transportation of goods between Chicago and the New York/New Jersey commercial markets and
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to improve mobility and safety for freight traffic through Pittsburgh. The projects will remove the
final remaining vertical clearance restrictions creating chokepoints and other hindrances to the
efficient flow of intermodal rail traffic and will support truck-rail intermodal facilities along this
important rail corridor by allowing for double-stack intermodal traffic, which is a PennDOT goal
under the Commonwealth’s State Rail Plan, developed in compliance with Federal Railroad
Administration requirement and with the Rail Freight Preservation and Improvement Act of 1984,
as amended, Public Law 587-119.
See Appendix C - Project Purpose and Need Statement for the six overhead clearance
projects. A summary of the project needs follows.
Forecasted Traffic Demands
Projects are needed to address the national need to enhance rail infrastructure as evidenced by
the forecasted increase in demand and congestion. Anticipated increases in freight capacity
projections, especially in the intermodal market, indicate that double-stack utilization will increase
over the next 30 years. It is infeasible to accommodate these anticipated increases in freight
requirements by merely maintaining the current national rail infrastructure. State and national rail
plans have identified clearances restricting freight rail transportation as a major impediment to
freight capacity, recommending reducing choke points restricting double-stack intermodal traffic.
The Pittsburgh Vertical Clearance Projects represent the final obstacles for double-stack and
automobile multilevel traffic along the Pittsburgh Line and complement the clearance of 163
previously existing obstructions to double-stack container traffic in the 1990s through a
Conrail/PennDOT partnership.
Vertical Clearance Constraints
The Pittsburgh Line has limited vertical clearance at
various locations that prevents the passage of
double-stack trains or automobile multilevel traffic.
Six structures, including the W. North Avenue
Bridge, limit the height of freight railroad cars
traveling along the Pittsburgh Line (Exhibit 7). The
bridge has an existing vertical clearance of 18’-2”,
which does not provide adequate clearance for the
passage of double-stack intermodal trains.
Operational Safety and Reliability

Exhibit 7—Typical rail cars passing under the
W. North Avenue Bridge.

NSR has two east-west freight routes through Pittsburgh, one of which is cleared for doublestacked intermodal trains and automobile multilevel trains. However, that double-stack route,
known as the Port Perry Branch and the Mon Line (together, the Mon Line) is currently at capacity
and, as a result, frequently faces congestion issues and service delays. In addition, the
infrastructure and geography of the Mon Line create challenges for timely delivery of the servicePage 7
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sensitive intermodal freight that uses it. The topography adjacent to the railroad right-of-way is
susceptible to landslides, which results in significant delays and substantial costs for the railroad,
customers, and businesses. The structural risks adjacent to the current Mon Line route pose a
threat to its long-term vitality, especially for this service-sensitive traffic.
NSR’s second mainline through Pittsburgh is the Pittsburgh Line, which has double track
throughout for more efficient operations. However, the current vertical clearance on this line is
inadequate for double-stack trains in several locations, and consequently the line constrains the
capability to accommodate the projected increases in freight tons and the anticipated increase in
intermodal capacity expected to be moving on the nation’s transportation network. These
limitations result in freight rail congestion and lead to less efficient intermodal transportation.
Considering that intermodal traffic through this part of Pennsylvania is expected to substantially
increase in the coming years, it is crucial that investment be made in infrastructure improvement
on the Pittsburgh Line in the near-term for operational safety and reliability.
Public Safety
Additional rail capacity is beneficial to the safety of the motoring public by removing long-haul
trucks from the highways of multiple states. In addition, the Pittsburgh Line (in the project area)
has only three at-grade crossings, of which just one is a public at-grade crossing. Adding freight
to the Pittsburgh Line presents less risk of automobile/rail conflict for high-volume freight
transportation. While at-grade crossing accidents have been greatly reduced through public
education initiatives nationwide, projects like the Pittsburgh Vertical Clearance Projects boost
these efforts by routing trains on heavily gated lines with pedestrian crossing options.
Facility Deficiencies
Facility deficiencies must be addressed for this key component of the rail network in order to help
minimize future maintenance costs and to address existing structural deficiencies and traffic
demands (e.g., rail, vehicular, pedestrian, and bicycle). The current condition of the W. North
Avenue Bridge has led to increased maintenance actions with additional substantial maintenance
necessary if the structure remains in service in its current condition. These maintenance activities
eventually will require more frequent interruptions on the Pittsburgh Line to allow for more
extensive maintenance repairs, thus causing significant disruption to interstate commerce on the
busiest corridor between the Midwest and the east coast. If the structural deficiencies are not
addressed, the worsening condition of this bridge may pose a threat to public transportation
connectivity. In compliance with maintenance obligations, modification or replacement of this
bridge will ensure the continued safe and efficient transportation of goods by rail. The condition
of the bridge needs to be addressed to ensure the continued safe and efficient transportation of
goods by rail in accordance with maintenance obligations to address facility deficiencies.
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B.

ADDITIONAL CONSIDERATIONS

One of the project goals is to address the fracture-critical design of the W. North Avenue Bridge,
which results in an increased (one-year versus two-year) in-depth inspection cycle. Bridge
inspections require access from the tracks and result in disruptions to rail operations.
V.

REHABILITATION EVALUATION

Various rehabilitation approaches were considered as potential engineering solutions that avoid
or minimize adverse effects to the railroad corridor historic district. The optimal rehabilitation
options that may best address the project’s purpose and need, while meeting applicable design
criteria, are described below. See Appendix B - Bridge Condition Analysis and Rehabilitation
Approach for a visual representation of the bridge rehabilitation approach, repair region sketches,
and the strength, fracture, and weldability testing report.
Option A – Bridge Rehabilitation with Floorbeam Replacement and Partial Superstructure
Concrete Encasement
The existing bridge is constructed of concrete-encased girders and floorbeams, which are defined
as primary and secondary character-defining features, respectively.
Rehabilitation of the substructure would involve modifying the existing concrete abutments by
adding a concrete cap in order to increase the bearing seat elevations to achieve NSR’s required
22’-0” vertical clearance. This would require significant superstructure jacking and falsework to
support the superstructure (approximately 4’) while the abutments are being modified. The W.
North Avenue Bridge is currently posted for 10 tons and shows damage and significant
deterioration to the exterior girders as well as the interior floorbeam system. For the bridge to
carry all legal loads, the superstructure requires strengthening/repairs and/or full member
replacements. Work on the superstructure would consist of a full deck replacement and the
removal of all existing concrete encasement to determine the full scope of required steel
strengthening/repairs.
Under this option, it is anticipated that strengthening/repairs for the through girders would be
performed to restore the bent bottom flange in addition to any strengthening required due to
corrosion that is hidden by the concrete encasement. Transverse stiffeners would be added as
necessary. After repairs have been completed and a protective paint coating is applied, concrete
encasement would be reapplied to match the original design on the visible portion of the bridge
(Exhibit 8). The encasement and paint treatments would conform to the SOI Standards for
Rehabilitation (PA SHPO 2018:7), but overall the necessary replacement features would result in
85 percent of the bridge being replaced with new members that could not be designed in a manner
that would meet SOI criteria due to engineering and structural constraints as explained below.
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Exhibit 8—Proposed section

The floorbeam system shows corrosion throughout and significant section loss in the bottom
flanges (Exhibit 9). In order to conserve the greatest amount of historic material, the feasibility of
floorbeam rehabilitation was examined but was ultimately dismissed from further consideration
(as outlined below) because it would unacceptably shorten the bridge’s service life and increase
maintenance intervals.
Floorbeam
rehabilitation
would
involve
strengthening the bottom flanges by
bolting strengthening plates on typically
more than half the length of each
floorbeam. Channels would be bolted to
the top flange to provide a composite
connection to the new deck system.
These
modifications
would
add
approximately 15 percent of new steel to
the bridge. Concrete encasement would
not be reapplied to the floorbeams;
instead a three-coat paint system would
Exhibit 9—Floorbeam deterioration
be applied to the exposed steel portions
of the bridge. Floorbeam rehabilitation
would result in bridge service life as short as 25 years (compared to 40-50 years with floorbeam
replacement). In addition, spot/zone repainting would be required every 10-18 years for
rehabilitated floorbeams (in comparison with every 30-40 years with floorbeam replacement).
Floorbeam maintenance and painting requires track access, which interferes with railroad traffic.
The 25-year service life for a bridge with rehabilitated floorbeams is unacceptably short, and the
two-to-threefold increase in floorbeam painting interval is unacceptably frequent. These
conditions do not meet the project need to reduce rail traffic interruptions. Therefore, floorbeam
rehabilitation was not advanced for further consideration as part of the rehabilitation options.
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Floorbeam replacement would involve replacing all floorbeams with new, wide-flange, weathering
steel beams. These modifications would add approximately 85 percent of new steel to the bridge.
The duration of the rehabilitation would be reduced due to simplicity in techniques required for
replacing versus rehabilitating the beams. Replacement of the floorbeams would result in a
rehabilitated bridge with essentially only two historic members (the through girders). The loss of
85 percent of historic material does not comply with SOI Standards, as it reduces the bridge’s
integrity of materials, design, and workmanship and does not leave the structure with sufficient
historic material to convey its historic significance as a feature of the railroad corridor historic
district (PA SHPO 2018:8).
Under this option, the existing deck and sidewalks would be removed and replaced in-kind at the
raised profile in order to meet the 22’-0” vertical clearance. Currently, the deck has multiple holes
in it that may create safety hazards and that require frequent maintenance. A pedestrian hazard
has been created by the City’s placement of timber decking to cover holes in the sidewalk. In
addition, a steel plate is covering a hole in the deck and wearing surface along the eastern edge
of pavement.
The existing through girders act as barriers and are currently not protected from damage from
impacts from vehicular traffic. It would be recommended that a vehicular barrier be installed at
the curb line. Otherwise, the rehabilitated though girders would be susceptible to vehicular impact
damage, which may cause damage to the fracture-critical girders. If through girders were
damaged due to vehicular impact, railway traffic may be affected during the damage assessment
process.
Option B – Bridge Rehabilitation with Floorbeam Replacement without Superstructure Concrete
Encasement
Option B has many similarities with Option A. This option would only be carried forward if further
analysis indicates that the cost of encasing the through girders results in an unreasonable
increase in rehabilitation costs. Concrete encasement of the through girders serves no structural
or protective function; it is suggested under Option A for aesthetic reasons in order to maintain
the historic appearance of the bridge, in accordance with SOI Standards. Under Option B, the
superstructure would be repaired, the deck replaced, and the concrete gunite removed. The
percentages of repairs remain the same in both options. However, instead of replacing the
concrete encasement of the existing through girders, the steel through girders would be left
unencased. A new three-coat paint system would be applied to the entire bridge, but spot/zone
maintenance painting would be recommended, which would impact railway traffic. The removal
of concrete encasement on the bridge’s character-defining and most highly visible members does
not meet SOI Standards, as it would diminish the material and physical features of the bridge that
contribute to the character of the railroad corridor historic district (PA SHPO 2108:6,8).
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Summary of Rehabilitation Options
Under Options A and B, all floorbeams would be replaced with wide-flange, weathering steel
beams, resulting in 85 percent new material in the rehabilitated bridge. The substitution of modern
rolled beams for riveted built-up members encased in gunite is not an in-kind replacement. The
loss of 85 percent of historic material and the substitution of a beam using different fabrication
methods and with a different exterior finish does not comply with SOI Standards, as it reduces
the bridge’s integrity of materials, design, and workmanship and does not leave the structure with
sufficient historic material to convey its historic significance as a feature of the railroad corridor
historic district (PA SHPO 2018:8). Because the subject bridge contributes to a railroad corridor
historic district, the view of the bridge from the railroad corridor, including the underside of the
bridge, is relevant when considering character-defining features and adverse effects. Option A
would replace the gunite encasement on the through girders (which complies with SOI Standards
for the gunite treatment), whereas Option B would not (which does not comply with SOI
Standards). Both options would require additional transverse web stiffeners on the through
girders and strengthening plates to the bottom flanges where required. Web deterioration would
require bolting cover plates over any areas in need of repair. Both options would replace the
bridge deck and sidewalks and install a vehicular barrier at the curb line.
Rehabilitation involves making necessary improvements to the W. North Avenue Bridge to
increase the bridge’s live load capacity and to meet the requirements of PennDOT, FHWA, and
NSR design standards. The rehabilitated W. North Avenue Bridge would accommodate full
design loads but would still be considered fracture critical, as the main through girders would
remain. However, safety and reliability would be improved, and railway vertical clearance
concerns would be abated. A fully rehabilitated bridge would extend the service life of the bridge
and reduce the frequency of bridge maintenance from current levels, but some maintenance, such
as spot/zone painting of through girders every 10-18 years (under Option B), would be
recommended, and detailed fracture critical inspections would be required to ensure the
structure’s long-term viability. The life cycle of the rehabilitated structure would be 40-50 years
by similar bridge rehabilitation standards.
VI.

CONCLUSION

Rehabilitation Options A and B both meet the project’s purpose and need, but neither
option complies with the SOI Standards. However, Option A minimizes loss of integrity to
character-defining features when compared with Option B.
Alternative
Option A: Floorbeam
replacement with through girder
encasement
Option B: Floorbeam
replacement without through
girder encasement

Meets Purpose & Needs

Meets SOI Standards

YES

NO

YES

NO
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W. North Avenue Bridge
Historic Bridge Rehabilitation Analysis
VIII.
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16 years of experience
Eligibility and Effect Evaluation
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20 years of experience
QA/QC
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B.S. Civil Engineering/M.S. Structural Engineering
8 years of experience
Bridge Design and Load Rating
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B.S./Engineering
20 years of experience
Bridge design, inspection, and load rating
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B.S./Civil Engineering
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Bridge Design and Load Rating
Amy L. Pinizzotto, Transportation Planner
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B.S./Environmental Resource Management
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Purpose and Need
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APPENDIX B
Bridge Condition Analysis
and
Rehabilitation Approach

Historic Bridge Rehabilitation Analysis
Norfolk Southern Vertical Clearance Projects
W. North Avenue Bridge (PC-1.60) over Norfolk Southern Railway
City of Pittsburgh, Allegheny County, Pennsylvania

W. North Avenue Bridge (PC-1.60) over Norfolk Southern Railway
Collision damage near Girder G1.

Historic Bridge Rehabilitation Analysis
Norfolk Southern Vertical Clearance Projects
W. North Avenue Bridge (PC-1.60) over Norfolk Southern Railway
City of Pittsburgh, Allegheny County, Pennsylvania

W. North Avenue Bridge (PC-1.60) over Norfolk Southern Railway
Underside near FB29; large chunk of spalling concrete.

Historic Bridge Rehabilitation Analysis
Norfolk Southern Vertical Clearance Projects
W. North Avenue Bridge (PC-1.60) over Norfolk Southern Railway
City of Pittsburgh, Allegheny County, Pennsylvania

W. North Avenue Bridge (PC-1.60) over Norfolk Southern Railway
FB29 section remaining at midspan.

Historic Bridge Rehabilitation Analysis
Norfolk Southern Vertical Clearance Projects
W. North Avenue Bridge (PC-1.60) over Norfolk Southern Railway
City of Pittsburgh, Allegheny County, Pennsylvania

W. North Avenue Bridge (PC-1.60) over Norfolk Southern Railway
FB29 major section loss at midspan.

Historic Bridge Rehabilitation Analysis
Norfolk Southern Vertical Clearance Projects
W. North Avenue Bridge (PC-1.60) over Norfolk Southern Railway
City of Pittsburgh, Allegheny County, Pennsylvania

W. North Avenue Bridge (PC-1.60) over Norfolk Southern Railway
Underside of deck near FB29; spalling concrete and rebar corrosion.

Historic Bridge Rehabilitation Analysis
Norfolk Southern Vertical Clearance Projects
W. North Avenue Bridge (PC-1.60) over Norfolk Southern Railway
City of Pittsburgh, Allegheny County, Pennsylvania

W. North Avenue Bridge (PC-1.60) over Norfolk Southern Railway
Timber deck covering holes through pedestrian sidewalk.

Historic Bridge Rehabilitation Analysis
Norfolk Southern Vertical Clearance Projects
W. North Avenue Bridge (PC-1.60) over Norfolk Southern Railway
City of Pittsburgh, Allegheny County, Pennsylvania

W. North Avenue Bridge (PC-1.60) over Norfolk Southern Railway
Timber deck covering holes through pedestrian sidewalk near FB29.

Historic Bridge Rehabilitation Analysis
Norfolk Southern Vertical Clearance Projects
W. North Avenue Bridge (PC-1.60) over Norfolk Southern Railway
City of Pittsburgh, Allegheny County, Pennsylvania

W. North Avenue Bridge (PC-1.60) over Norfolk Southern Railway
12.75’L x 8’W x .875”D steel plate covering a hole through the deck and wearing surface.

APPENDIX C
Purpose and Need Statement

Norfolk Southern Railway Company
Pittsburgh Vertical Clearance Projects

Project Purpose and Need Statement
June 2019

INTRODUCTION:
These proposed projects are railway improvement projects on the Pittsburgh and Fort Wayne Rail Lines
(together referred to as the Pittsburgh Line), owned and operated by Norfolk Southern Railway Company
(NSR). The proposed projects consist of addressing freight capacity and delay constraints through the City
of Pittsburgh, Allegheny County, Pennsylvania. The Pittsburgh Line serves rail freight traffic in interstate
commerce and operates as a primary link through Pittsburgh between Chicago and the New York/New
Jersey commercial markets. NSR is a common carrier and the Pittsburgh Line forms a critical component
of NSR’s route between Chicago and the east coast, carrying a variety of commodities, both hazardous
material such as chlorine, anhydrous ammonia, hydrogen fluoride, crude oil, and ethanol, as well as
nonhazardous materials like coal, auto parts and finished vehicles, lumber, agricultural products, and
intermodal containers and trailers.
The six overhead clearance projects [W. North Avenue Bridge, Pittsburgh (PC-1.60); Pennsylvania Avenue
Bridge, Pittsburgh (PC-1.82); Columbus Avenue Bridge, Pittsburgh (PC-2.17); Ohio Connecting (OC) Bridge
Flyover, Pittsburgh (PC-3.38); Washington Avenue Bridge, Swissvale (PT-344.91); and Amtrak Station
Canopy (PT-353.20)] have vertical obstructions along the Pittsburgh Line and prevent efficient movement
of freight, especially time-sensitive intermodal freight, by rail between Chicago and New York/New Jersey,
and specifically through Pennsylvania. Unused capacity exists on the Pittsburgh Line and these clearance
projects will allow the line to accommodate anticipated freight growth while allowing for double-stack
intermodal freight to use the Pittsburgh Line in lieu of the Mon Line. The ability to move this double-stack
traffic on the Pittsburgh Line will eliminate exposure to hazardous conditions and delay to time-sensitive
freight relating to the unpredictable landslides from adjacent property that occur along the Mon Line. In
addition to clearance for double-stack trains, the W. North Avenue Bridge also has corrosion and other
conditions that are considered safety concerns that may pose a safety hazard to the railroad and the
traveling public and a potential liability to other transportation entities (e.g., City of Pittsburgh, Allegheny
County).
Maps of the individual projects, along with photographs of the existing conditions, are included in
Appendix 1, along with additional purpose and/or need statements relating to the individual overhead
clearance projects, as applicable. The six clearance projects represent the final double‐stack clearance
limitations on the Pittsburgh Line.
This Purpose and Need Statement has been developed in accordance with Pennsylvania Act 120 of 1970.
It follows guidance from several sources, including the Pennsylvania Department of Transportation
(PennDOT) Publication No. 319: Needs Study Handbook. Appendices, figures, and photographs
referenced herein provide supporting documentation.
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PURPOSE:
The purpose of the Pittsburgh Line vertical clearance projects is to promote the efficient transportation
of goods between Chicago and the New York/New Jersey commercial markets and to improve mobility
and safety for freight traffic through Pittsburgh. The projects will remove the final remaining vertical
clearance restrictions creating chokepoints and other hindrances to efficient flow of intermodal rail traffic
and will support truck/rail intermodal facilities along this important rail corridor by allowing for doublestack intermodal traffic, which is a PennDOT goal under the Commonwealth’s State Rail Plan, developed
in compliance with Federal Railroad Administration requirement and with the Rail Freight Preservation
and Improvement Act of 1984, as amended, Public Law 587-119. See US DOT, The Strategic Multimodal
Analysis, Task 3: Chicago-New York City Corridor Analysis, Final Report (Apr. 2006)
(https://www.fhwa.dot.gov/policy/otps/sma/index.cfm).
The Pittsburgh Line is one of two NSR mainlines through Pittsburgh. The second mainline on the south
side of the city is referred to as the Monongahela (Mon) Line. The Mon Line is not being considered as a
viable railway improvement project due to several major physical constraints and engineering factors.
These factors include the fact that the Mon Line is prone to unpredictable landslides from adjacent
properties, which cause hazardous conditions and substantial transportation interruption and reliability
concerns for freight movement. In addition, although the Mon Line is cleared for double-stack freight
movement, it has substantial capacity constraints due to a single-track line through a tunnel and a major
river crossing, thus causing further delay and capacity issues for freight transit between Chicago and the
east coast on that line.
Because of the constraints of the Mon Line, the Pittsburgh Line currently is the primary route through the
City of Pittsburgh for sensitive freight such as hazardous materials and would be the preferred route for
time-dependent freight such as intermodal traffic, in large part because it avoids the hazardous conditions
and delay experienced on the Mon Line. Furthermore, the Pittsburgh Line is a shorter route between
Chicago and the east coast and use of that route increases network fluidity while reducing transit time.
Although the double-track Pittsburgh Line is the preferred freight route through the City of Pittsburgh,
several bridges on that line limit the clearance for rail freight such that double-stack intermodal and
automobile multilevel freight cannot move on that line. Rail capacity exists on the double-track Pittsburgh
Line and these proposed projects will allow the line to accommodate anticipated freight growth and
double‐stack intermodal traffic. In addition, the condition of the bridge over the railroad at W. North
Avenue, Pittsburgh, has safety deficiencies that pose risks to current and forecasted rail traffic increases
throughout the United States and within Pennsylvania in particular.
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NEED
The project need for the Pittsburgh Line railway improvement projects is to address:
A. Forecasted traffic demands;
B. Vertical clearance constraints;
C. Operational safety and reliability;
D. Public safety; and
E. Facility Deficiencies.
A.

Forecasted traffic demands:

Anticipated increases in freight capacity projections, especially in the intermodal market, indicate that
double-stack utilization will increase over the next 30 years. Pennsylvania state and national rail plans
have identified clearances restricting freight rail transportation as a major impediment to freight capacity,
recommending reducing choke points restricting double-stack intermodal traffic. 2015 Pennsylvania State
Rail Plan (Dec. 2016); The Strategic Multimodal Analysis, Task 3: Chicago-New York City Corridor Analysis,
Final Report (U.S. DOT, Apr. 2006); Pennsylvania Intercity Passenger and Freight Rail Plan (PennDOT 2010);
2003 Pennsylvania State Rail Plan (PennDOT 2003). Intermodal shipment is a method of moving freight
from origin to final destination using two or more transportation modes, without handling the freight
itself when changing modes. This method improves efficiency by allowing for use of the most efficient
transportation mode for each segment of a shipment of goods in a trailer or container. (Congressional
Research Service, 2003). In an intermodal transportation network, trains, trucks, ships, and aircraft are
connected seamlessly to provide an efficient and flexible transportation system meeting the needs of the
nation's consumers, carriers, and shippers (FHWA, 2009a).
The intermodal business is one way to achieve a long‐term sustainable balance between business needs
and the impact of railroad operations on the environment. In intermodal operations, containers often are
loaded two high, called “double‐stack,” to allow twice as many shipments to be moved on one intermodal
train. Double-stack intermodal traffic increases capacity using the existing infrastructure, with
appropriate clearance and without requiring new rail lines for additional trains. Double-stack rail traffic
also reduces shipping costs and improves service, while at the same time providing new competitive rail
alternatives and new economic development opportunities for customers and communities.
The need for improving freight transportation throughout the United States is driven by factors such as:
• Growing congestion on U.S. highways used for long-haul freight movement;
• Volatile or high fuel prices and the quest for energy-efficiency;
• The strain on the truck driver labor pool;
• Need for improvements in shipping services;
• The national policy toward the reduction of greenhouse gas (GHG) emissions.
The Federal Highway Administration (FHWA) Freight Analysis Framework (FAF) forecasts that the tons of
freight transported within the U.S. by rail will increase by more than 20% between 2015 and 2045, with a
more than 80% increase in value of freight by rail over that same time frame.
(https://www.transportation.gov/briefing-room/dot-releases-30-year-freight-projections;
https://www.bts.gov/sites/bts.dot.gov/files/docs/FFF_2017_Full_June2018revision.pdf). FHWA’s FAF,
which compares relevant statistics from 2012 to 2045, also predicts that, with current infrastructure,
3

highway congestion would increase dramatically because of the increase in freight and intermodal
demand. See Appendix 2. It is infeasible to accommodate these anticipated increases in freight
requirements by merely maintaining the current national rail infrastructure, and commensurate
congestion would result. Projects are needed to address the national need to enhance rail infrastructure
as evidenced by the forecasted increase in demand and congestion.
Pennsylvania ranks first in the country in the number of operating railroads (approximately 65) and ranks
near the top in total track mileage (more than 5,600 miles). Each year, around 200 million tons of freight
originate in, terminate in, or pass through Pennsylvania by rail, including more than 50 million tons of
coal, steel, food, and other products mined or grown throughout the Commonwealth. The
Commonwealth of Pennsylvania is expected to face substantial highway-truck traffic congestion as a result
of the increase in demand and freight transportation, as shown in the FAF graphics in Appendix 2.
PennDOT predicts that within the Commonwealth of Pennsylvania, intermodal freight rail traffic will
increase by 86.4%. The primary east-west Class I freight rail corridor in Pennsylvania is through Pittsburgh.
The Pittsburgh-Allegheny County region in particular is expected to be highly congested in the absence of
additional freight transportation planning. See Appendix 2.
To accommodate the expected increases in rail demand, as well as to support national goals relating to
greenhouse gas emissions and fuel efficiency, the national freight rail system has been substantially
modernized over the past decades to raise clearances, upgrade tunnels, and modify rail lines throughout
much of America’s 140,000-mile freight rail network to accommodate double-stack intermodal trains.
(See https://www.aar.org/article/6-milestones-intermodal-growth/) Limitations for double-stack
intermodal trains still impact freight transportation through Pennsylvania, however. The clearance
projects represent the final obstacles for double-stack and automobile multilevel traffic along the
Pittsburgh Line and complement the clearance of 163 previously existing obstructions to double-stack
container traffic in the 1990s through a Conrail/PennDOT partnership.
B.

Vertical clearance constraints:

The Pittsburgh Line serves as an alternate route for the Mon Line but currently has limited vertical
clearance at various locations that prevents the passage of double-stack trains or automobile multilevel
traffic. Six structures limit the height of freight railroad cars travelling along the Pittsburgh Line. The
bridges do not provide sufficient vertical clearance between the bridge and the tracks, and Amtrak
Station’s shed canopy over the freight line is not tall enough, to allow double-stack intermodal trains to
travel underneath. The OC Bridge Flyover has overhead obstructions on an approach ramp structure that
do not allow sufficient vertical clearance as well.
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Figure 2. Vertical Clearance Standards

The current vertical clearance at the project locations varies along the corridor from 18’-3” to 20’-6”. The
PUC requirement for vertical clearance in Pennsylvania is 22’-0”, absent a waiver.
C.

Operational safety and reliability:

The NSR line between Chicago and metropolitan New York City via Cleveland, Pittsburgh and Harrisburg
is referred to as the Premier Corridor and is the most critical freight artery on Norfolk Southern’s 22-state
network. NSR has two east-west freight routes through Pittsburgh, one of which is cleared for doublestacked intermodal trains and automobile multilevel trains. However, that double-stack route, known as
the Port Perry Branch and the Mon Line (together, the Mon Line) is currently at or near capacity and, as a
result, frequently faces congestion issues and service delays. In addition, the infrastructure and
geography of the Mon Line create challenges for timely delivery of the service-sensitive intermodal freight
that uses it today. The Mon Line has a 3-mile single-tracked segment that includes a tunnel and an
adjacent bridge over the Monongahela River. This 3-mile segment is the largest chokepoint on NSR’s
route between Chicago and the New York metropolitan area. In addition to the choke point, and more
importantly, the topography adjacent to the railroad right of way is susceptible to landslides from the
adjacent Mount Washington. The slope of Mount Washington continues to shift, and each time it does,
the potential exists for soil and rock to be deposited on the railroad tracks, making them unable to be
traversed until the debris is removed and the slide area stabilized. Besides the substantial costs incurred
for cleanup, the unpredictable slides create hazardous conditions and cause hours of delay annually.
These landslides range from moderate to severe in nature and the timing and severity of the incidents are
unpredictable. Further, the landslides originate on property not owned or controlled by NSR, and as such
NSR can merely react to landslides as they may occur. (See Appendix 3.) Each year, delay times resulting
from these events, averaging approximately 32.9 hours, create substantial cost for the railroad,
customers, and businesses. Delays on the Mon Line relating to landslides are projected to cause almost
4.3 million hours of closures over the next 30 years. Service-sensitive freight on this line and the additional
capacity through southwest Pennsylvania anticipated in the future will need to be accommodated.
NSR’s second mainline through Pittsburgh is the Pittsburgh Line, which has double track throughout for
more efficient operations. However, the current vertical clearance on this line is inadequate for double5

stack trains in several locations, and consequently the line constrains the capability to accommodate the
projected increases in freight tons, and the anticipated increase in intermodal capacity, expected to be
moving on the nation’s transportation network. These limitations result in freight rail congestion and lead
to less efficient intermodal transportation. An increase in intermodal traffic in order to keep trucks off
highways needs to be accommodated for this major east-west artery. Under the current circumstances,
adding more traffic to the Mon Line route to accommodate the forecasted increases in intermodal and
other freight over the next many years would result in additional delays to train schedules and worsened
congestion. In addition, NSR’s dependence on the capacity- and geography-constrained Mon Line through
Pittsburgh for its double-stack intermodal traffic, most of which has interstate commerce related time
sensitivities, affects its ability to deliver quality service to customers and, ultimately, to compete with
trucks. The structural risks adjacent to the current Mon Line route pose a threat to its long-term vitality,
especially for this service-sensitive traffic. Considering that intermodal traffic through this part of
Pennsylvania is expected to substantially increase in the coming years, it is crucial that investment be
made in infrastructure improvement on the Pittsburgh Line in the near-term for operational safety and
reliability.
D.

Public safety:

Public safety is the primary operational focus of NSR, PennDOT, the City of Pittsburgh, Allegheny County,
and Amtrak. The safety of citizens, employees, and operations are central to the goals of the Pittsburgh
Vertical Clearance projects. Additional rail capacity is beneficial to the safety of the motoring public by
removing long-haul trucks from the highways of multiple states.
The Pittsburgh Line (in the project area) has only three at-grade crossings, of which just one is a public atgrade crossing. Adding freight to the Pittsburgh Line presents less risk of automobile/rail conflict for highvolume freight transportation. While at-grade crossing accidents have been greatly reduced through
public education initiatives nationwide, projects like the Pittsburgh Vertical Clearance projects boost
these efforts by routing trains on heavily gated lines with pedestrian and motor vehicle crossing options.
E.

Facility Deficiencies:

Structurally deficient structures become less effective and more expensive to maintain or repair as their
conditions worsen. Facility deficiencies must be addressed for this key component of the rail network in
order to help to minimize future maintenance costs and address existing structural deficiencies and traffic
demands (e.g., rail, vehicular, pedestrian and bicycle). The W. North Avenue Bridge, at the intersection
of W. North Avenue and Brighton Road in Pittsburgh, is in poor condition. The current poor condition of
the W. North Avenue Bridge has led to increased maintenance actions, with additional substantial
maintenance necessary if the structure remains active and in service.
These maintenance activities
eventually will require more frequent interruptions on the Pittsburgh Line to allow for more extensive
maintenance repairs, thus causing significant disruption to interstate commerce on the busiest corridor
between the Midwest and the east coast. If the structural conditions are not addressed, the poor
condition of this bridge may pose a threat to public transportation connectivity. In accordance with
maintenance obligations, modification or replacement of this bridge will ensure the continued safe and
efficient transportation of goods by rail. The condition of this bridge would need to be addressed to ensure
the continued safe and efficient transportation of goods by rail in accordance with maintenance
obligations to address facility deficiencies.
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APPENDIX 1
PROJECT LOCATIONS
The locations of the seven individual proposed projects is shown below in Figure 1.1.

Figure 1.1. Map of Project Locations showing Port Perry Bridge, Mon Line, Pittsburgh Line and Fort Wayne Line

Maps of the individual projects, along with photographs of the existing conditions, are presented in this
Appendix, along with descriptions relating to the individual overhead clearance projects, as applicable.
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1. Project Location Map:
W. North Avenue Bridge over NS (PC-1.60), City of Pittsburgh, Allegheny County
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Description:
W. North Avenue Bridge over NS (PC-1.60), City of Pittsburgh, Allegheny County
To increase vertical clearance between the Pittsburgh and Fort Wayne Line tracks and the bridge to
accommodate double-stack railroad traffic and to address structural deficiencies of the bridge in order to
provide for safe and efficient rail transportation. The bridge needs attention and is structurally deficient
according to a 2018 inspection report. The bridge has an existing vertical clearance of 18’-2”, which does
not provide adequate clearance for the passage of double-stack intermodal trains. The bridge has spalling
concrete, and the back wall is falling onto a bearing on the left side of the bridge.
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2. Project Location Map:
Pennsylvania Avenue Bridge over NS (PC-1.82), City of Pittsburgh, Allegheny County
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Description:
Pennsylvania Avenue Bridge over NS (PC-1.82), City of Pittsburgh, Allegheny County
To increase vertical clearance between the Pittsburgh and Fort Wayne Line tracks and the bridge to
accommodate double-stack railroad traffic. The bridge has an existing vertical clearance of 19’-7”, which
does not provide adequate clearance for the passage of double-stack intermodal trains.
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3. Project Location Map:
Columbus Avenue Bridge over NS (PC-2.17), City of Pittsburgh, Allegheny County
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Description:
Columbus Avenue Bridge over NS (PC-2.17), City of Pittsburgh, Allegheny County
To increase vertical clearance between the Pittsburgh and Fort Wayne Line tracks and the bridge to
accommodate double-stack railroad traffic. The bridge has an existing vertical clearance of 20’-6”, which
does not provide adequate clearance for the passage of double-stack intermodal trains.
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4. Project Location Map:
Ohio Connecting (OC) Bridge Flyover (PC-3.38), City of Pittsburgh, Allegheny County
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Description:
Ohio Connecting (OC) Bridge Flyover (PC-3.38), City of Pittsburgh, Allegheny County
To increase vertical clearance between the Pittsburgh and Fort Wayne Line tracks and bridge to
accommodate double-stack railroad traffic. The bridge has an existing vertical clearance of 20’ 11”, which
does not provide adequate clearance for the passage of double-stack intermodal trains.
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5. Project Location Map:
Washington Avenue Bridge (PT-344.91), Borough of Swissvale, Allegheny County
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Description:
Washington Avenue Bridge (PT-344.91), Borough of Swissvale, Allegheny County
To increase vertical clearance between the tracks and the bridge to accommodate double-stack railroad
traffic. The bridge has an existing vertical clearance of 19’-9”, which does not provide adequate clearance
for the passage of double-stack intermodal trains.
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6. Project Location Map:
Amtrak Station Canopy (PT-353.20), City of Pittsburgh, Allegheny County
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Description:
Amtrak Station Canopy (PT-353.20), City of Pittsburgh, Allegheny County
To increase vertical clearance between the tracks and station overhanging roof to accommodate doublestack railroad traffic. The station has an existing vertical clearance of 19’, which does not provide
adequate clearance for the passage of double-stack intermodal trains.

19

APPENDIX 2
FHWA FREIGHT ANALYSIS FRAMEWORK

Figure 2.1: Freight Facts & Figures 2017 - Chapter 4: Freight Transportation System Performance. 2012 National Highway System
(NHS) routes. https://www.bts.gov/bts-publications/freight-facts-and-figures/freight-facts-figures-2017-chapter-4-freight

Figure 2.2: Freight Facts & Figures 2017 - Chapter 4: Freight Transportation System Performance. 2045 NHS routes.
https://www.bts.gov/bts-publications/freight-facts-and-figures/freight-facts-figures-2017-chapter-4-freight
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Figure 2.3: Freight Facts & Figures 2017 - Chapter 4: Freight Transportation System Performance. Peak-Period Congestion on
High-Volume Truck Portions of the National Highway System: 2012 Map. https://www.bts.gov/bts-publications/freight-facts-andfigures/freight-facts-figures-2017-chapter-4-freight

Figure 2.4: Freight Facts & Figures 2017 - Chapter 4: Freight Transportation System Performance. Peak-Period Congestion on
High-Volume Truck Portions of the National Highway System: 2045 Map. https://www.bts.gov/bts-publications/freight-factsand-figures/freight-facts-figures-2017-chapter-4-freight
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Figure 2.5: Source US DOT, FHWA, Office of Freight Management and Operations, Freight Analysis Framework, 2017.
Major Flows by Truck to, From, and Within Pennsylvania: 2012.
https://ops.fhwa.dot.gov/freight/freight_analysis/state_info/pennsylvania/truckflow.htm

Figure 2.6: Source US DOT, FHWA, Office of Freight Management and Operations, Freight Analysis Framework, 2017.
Major Flows by Truck to, From, and Within Pennsylvania: 2045.
https://ops.fhwa.dot.gov/freight/freight_analysis/state_info/pennsylvania/truckflow.htm
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Figure 2.7: Source US DOT, FHWA, Office of Freight Management and Operations, Freight Analysis Framework, 2017.
Major Flows by FAF Truck Through the State of Pennsylvania: 2012.
https://ops.fhwa.dot.gov/Freight/freight_analysis/state_info/pennsylvania/statetruckflow.htm

Figure 2.8: Source US DOT, FHWA, Office of Freight Management and Operations, Freight Analysis Framework, 2017.
Major Flows by FAF Truck Through the State of Pennsylvania: 2045.
https://ops.fhwa.dot.gov/Freight/freight_analysis/state_info/pennsylvania/statetruckflow.htm
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Figure 2.9: Major Class I Freight Corridors in Pennsylvania. Source: PennDOT 2015 Pennsylvania State Rail Plan (Dec. 2016)
(adapted from Federal Railroad Administration) (https://www.penndot.gov/DoingBusiness/Transit/InformationandReports/Documents/2015%20Pennsylvania%20State%20Rail%20Plan%20(low).pdf).
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APPENDIX 3
LANDSLIDES FROM MOUNT WASHINGTON

Figure 3.1: Overview Map of Project Locations showing Port Perry Bridge, Mon Line, Pittsburgh Line and Fort Wayne Line

Figure 3.2: Image courtesy of Pittsburgh Post-Gazette, 2014.
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