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Figure 1- Photo of SEPTA Railcar 153 after colliding with end-of-track bumping post
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A. ACCIDENT

Accident:  Train collision with bumping post

Location: Norristown, PA- Norristown Transportation Center Station
Date: May 11, 2025
Time: 09:45 a.m. local time

Railroad: SEPTA
Operator:  SEPTA

Train: SEPTA NHSL Railcar 153

Run 802

Block 4002

Northbound Operating Train
Line: Norristown High Speed Line

Track No.:  Station Track 1- Norristown Transportation Center Station

B. TRACK & ENGINEERING GROUP

Group Chair Troy Lloyd; WSO-CSE/TSSP
Track & Engineering Group Chair
National Transportation Safety Board

Party Representative: Vince Desilvis

Southeastern Pennsylvania Transit Director of Track

Authority (SEPTA) Southeastern Pennsylvania Transit
Authority

Party Representative: Dan Hauber

Pennsylvania Department of Principle

Transportation (PennDOT), State Safety | TRA
Oversight (SSOA) Support

C. PARTIES TO THE INVESTIGATION

e Federal Transit Administration (FTA)

e Southeastern Pennsylvania Transportation Authority
e (SEPTA)

e PennDOT State Safety Oversight Division

e Transport Workers Union of Philadelphia Local 234
e SMART-TD
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D. ACCIDENT SUMMARY

For a summary of the accident, refer to the Accident Summary in the docket for
this investigation.

1.0 Norristown High Speed Line Description

The Norristown High Speed Line (NHSL)-now officially designated as SEPTA Metro
Route M—is a 13.4-mile (21.6 km) interurban light rapid transit line operated by
SEPTA. It connects the 6%9th Street Transportation Center in Upper Darby with the
Norristown Transportation Center in Norristown, Pennsylvania.

1.1 Key Features

e Type: Interurban / Light rapid transit

e Operator: SEPTA Suburban Division

e Opened: 1907 (originally as the Philadelphia and Western Railroad)
e Stations: 22

e Track: 1 to 3 tracks, fully grade-separated

e Electrification: Third rail, 600 V-DC

e Rolling Stock: ASEA Type N-5 cars

e Speed: Average 24 mph, top speed 55 mph

e Daily Ridership: Around 4,200 (as of 2023)

2.0 Accident Track Description

2.1 Station Track and Infrastructure Overview - Norristown Transportation
Center

The incident occurred on Station Track 1 at SEPTA’s Norristown Transportation
Center; a terminal facility designed with a center island platform configuration. This
platform, measuring approximately 165 feet in length, serves both Track 1 and Track
2, facilitating the boarding and exiting of passengers from either side.

Each station track is equipped with dual centerline emergency guardrails,
constructed from 80-pound rail stock, which are engineered to mitigate the risk of
derailment. These guardrails provide an added layer of protection by helping to
prevent rail vehicles from deviating off the elevated structure under abnormal
operating conditions.
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2.1.1 Approach Track Configuration

Northbound trains approaching the Norristown Transportation Center traverse a
single-track open-deck bridge. Approximately 200 feet south of the station, trains
encounter a right-hand turnout (No. 12 Switch). The No. 12 Switch governs final track
alignment into the terminal:

e Left-hand divergence routes trains into Track 1.
e Right-hand divergence routes trains into Track 2.

This track arrangement ensures operational flexibility for terminal arrivals and
departures.

2.1.2 Turnout Configuration - No. 6 RE Section

The No. 12 Switch right-hand dividing turnout is constructed with 115-pound RE
(Railway Engineering) section rail, a standard profile widely used in mainline and
transit applications for its size, strength and durability. Per SEPTA engineers, the No. 6
turnout was installed in 1992.

2.1.2.1 Switch Geometry and Components

e Switch Point Length: 11 feet, measured from the tip to the heel of the switch.
e Frog Number: No. 6, corresponding to a frog angle of approximately 9° 31" 40".
e Turnout Type: Right-hand, with the diverging route curving to the right.

2.1.3 Closure Rail Curvature:

The closure rail, which connects the heel of the switch to the toe of the frog, exhibits a
degree of curvature of approximately 8°-10°, based on standard plan drawings. This
curvature ensures a smooth and controlled transition from the straight to the
diverging route, minimizing lateral forces and wear on both the rail and rolling stock.

This turnout configuration is consistent with standard transit terminal applications,
providing reliable switching performance and compatibility with standard rail-end
connections.
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2.1.4 Track Support Structure - Timber Crosstie Assessment

The track infrastructure at the Norristown Transportation Center is constructed using
standard timber crossties, each measuring 9 inches by 7 inches by 8 feet 6 inches in
length. The center-to-center spacing of the crossties averages approximately 19.5
inches (nominal), consistent with standard industry practices for light rail and
interurban transit systems.

As part of the post-incident infrastructure evaluation, investigators conducted a
detailed inspection of the timber crossties supporting the station tracks. The crossties

TRACK & ENGINEERING RRD25FR012
GROUP CHAIR'S FACTUAL REPORT PG 7 OF 15



were found to be in sound structural condition, exhibiting no signs of significant wear,
rot, or mechanical degradation. The inspection team concluded that the crossties
were well maintained, and no exceptions or deficiencies were noted regarding their
condition or performance.

2.1.5 Running Rail Specifications

The running rail installed at the Norristown Transportation Center consists of 115-
pound RE (Railway Engineering) section rail, which is a standard profile widely used in
transit and mainline rail applications. These rails were vacuum-treated (VT) to
enhance durability and resistance to internal flaws, and were manufactured in July
2013, as verified by the rail branding and mill markings.

Rail joints are configured using standard six-hole, 36-inch joint bars, which are
secured with high-strength connection bolts to ensure structural continuity and
alignment between rail segments. This joint configuration is designed to
accommodate dynamic loads while maintaining track gauge integrity and minimizing
longitudinal rail movement.

The rail and joint components were observed to be in serviceable condition, with no
immediate structural concerns noted during the post-incident inspection.

2.1.6 Rail Fastening System and Track Support Structure

The running rails at the Norristown Transportation Center are affixed to standard
timber crossties using a comprehensive rail fastening system designed to ensure
gauge stability and longitudinal restraint under dynamic loading conditions.

Each rail is seated on 14-inch double-shoulder Pandrol tie plates, which are secured

to the timber crossties using screw lags in a consistent pattern: two screw lags on the
field side and two on the gauge side of each rail. This configuration provides robust

lateral and vertical support, minimizing rail movement and maintaining precise track
geometry.

To further enhance rail restraint, elastic Pandrol clip fasteners are installed. These
clips not only secure the rail to the tie plate but also function as anti-creepers,
effectively resisting longitudinal rail movement caused by thermal expansion and
train-induced dynamic forces. This is particularly critical in continuous welded rail
(CWR) installations, where rail expansion and contraction must be carefully managed.
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The track structure is supported by a standard AREMA #4 granite ballast section,
which provides essential drainage, load distribution, and lateral stability. The ballast
was observed to be clean, well-compacted, and free of fouling or degradation.

Following a detailed post-incident inspection, investigators found no deficiencies in
the rail fastening system, crosstie integrity, or ballast condition in the vicinity of the
collision. The overall track structure was deemed to be in sound and serviceable
condition, with effective rail restraint provided by the installed components.

2.1.7 End-of-Track Bumping Post

At both the 69th Street and Norristown Transportation Centers, each end-of-line
terminus track is equipped with a hydro-bumper style bumping post. SEPTA routinely
install this type of bumping post at end-of-track locations, particularly in high-traffic or
high-speed environments where traditional bumping posts may not provide
adequate energy absorption.

A hydro-bumper is a specialized buffer stop that uses hydraulic mechanisms to safely
absorb and dissipate the kinetic energy of a train reaching the end of the track.

In this incident, railcar 153 struck a hydro-bumper at approximately 11 mph. The
impact compressed the bumper approximately 2 feet, leaving 8.5 inches of the
extension visible. For comparison, investigators measured the fully extended bumper
on Station Track 2, which measured 2 feet 8.5 inches.
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Figure 4- photo of compression of accudent bumpmg post
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Flgure 6- measurement comparison of fully extended bumpmg post
2.2 Postaccident Track Measurements
Investigators documented postaccident track collision measurements from the No. 12

Switch, leading up to the end-of-track bumping post.

e Track gauge measurements averaged 56 2" to 56 5/8” at locations throughout
the No. 12 Switch, including station track 1. Investigators noted no lateral track
movement and took no exception to tie conditions.
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e Track geometry was consistent with track charts up to the point of impact. No
additional vertical track deflection or fouled ballast conditions were noted.

e Track curvature was consistent with track charts up to the spiral to tangent
point of track. Investigators noted no lateral track movement and took no
exception to tie or ballast conditions. Investigators also determined that no
longitudinal rail movement was occurring along the rail base and through the
standard Pandrol clips.

A review of the postaccident track observations determined that the track was well
within SEPTA’s engineering design standards, curve data specification, post track
speed, and track profile charts.

3.0 Mainline Track Inspections

SEPTA procedures found in SMW-100- Track Department Manual 213.233; Track
Inspections: Requires that all tracks shall be inspected in accordance with the

schedule prescribed in paragraph (c) of this section by a person designated under
§213.7.

Type of track Required frequency
Main track and sidings including street Weekly with at least 3 but not more than 11 calendar
tracks days interval between inspections, or before use, if

the track is used less than once a week.

Other than main track and sidings Monthly with at least 20 calendar days interval
including all shop and yard tracks between inspections.

Investigators determined that SEPTA was meeting the agency requirements for track
inspection frequencies.

3.1 Automated Track Inspections

SEPTA procedures found in SMW-100- Track Department Manual 213.238; Track
Geometry Inspection: The geometry of main line non-paved track shall be inspected
and recorded at least once per year by an automated track inspection or
measurement vehicle; this inspection will supplement the visual inspection of track.
Data collected in accordance with sections §213.53 through §213.63 shall be
maintained for two years. Defects detected shall be given to the Assistant director of
Maintenance, for corrective action. Defects shall be reported in compliance with the
requirements of §213.241.
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Investigators determined that SEPTA was meeting the agency requirements for yearly
automated track inspections.

3.2 Rail Flaw Detection Inspections

SEPTA procedures found in SMW-100- Track Department Manual 213.237; Inspection
of Rail: In addition to the track inspections required by §213.233, a continuous search
for internal defects must be made of all jointed and welded rails in mainline tracks
over which passenger trains operate, at least once a year.

SEPTA provided over one year of ultrasonic rail testing reports for the Norristown
High Speed Line. Investigators determined that SEPTA was meeting the agency

requirements for its search for internal rail defects.

E. TRACK FACTUAL SIGN-OFF

Vince Desilvis

Director of Track

Southeastern Pennsylvania
Transportation Authority
(SEPTA)

Daniel Hauber

Principle

TRA (PennDOT Consultant)
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