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Project Description 
• Title: South Hills Village Rail Center Pit Restoration
• Owner: Pittsburgh Regional Transit (PRT)
• Prime Consultant: Gannett Fleming, Inc.
• Subconsultants: Tri-State Design & Development and ED3 Consultants, Inc.
• General Contractor: JT Thorpe & Sons, Inc.
• Electrical Contractor: Merit Electrical Group, Inc.
• Plumbing Contractor: W.G. Tomko, Inc.
• Rail Subcontractor: Railworks Track Services, Inc. (Subcontractor to JT Thorpe & Sons, Inc.)
• Construction Management and Inspection: WSP Global, Inc. and Johnson, Mirmiran & Thompson, 

Inc. (WSP Global, Inc. Subconsultant)

Pittsburgh Regional Transit (PRT) provides public transportation to Pittsburgh and throughout Allegheny 
County. An important element of this service is provided using light rail vehicles (LRV) in the South Hills, 
Central Business District, and North Side. South Hills Village Rail Center (SHVRC), constructed in the mid-
1980s, provides service and maintenance to the LRV fleet. Many years of facility use and wear, particularly 
in the maintenance pits, resulted in significant deterioration and required a complete facility rehabilitation 
for safe, continued LRV fleet maintenance.  

The general scope of work included:  
 Replacing 4,000 lineal feet of rail, both embedded and aerially supported.
 Full demolition and reconstruction of three cast-in-place concrete maintenance pits.
 Removing existing floor coating and installing 70,000 square feet of epoxy floor coating.
 Replacing 2,100 lineal feet of elevated rail supports.
 6,000 square feet of concrete spall repair patching.
 Replacing the crossover platform and all associated coatings.
 Installing 400 lineal feet of surface trench drains at the building aprons.
 Completely replacing and upgrading the pit lighting in all bays.

Additionally, the safety E-stop system that cuts electrical service to the pantograph on the LRVs 
underwent a complete re-design and replacement, incorporating additional stop buttons and a digital 
screen to show the location within the facility that an emergency stop is activated. As a result, facility 
safety was enhanced by allowing power shutdowns at more locations regardless of a person’s location in 
the maintenance area. 

The team continued maintenance operations throughout construction by strategically organizing the 
project into six construction phases over 17 months. Of the facility's 10 bays, up to four bays were partially 
and/or fully decommissioned in each phase, which allowed for both facility restoration and ongoing LRV 
maintenance operations throughout construction.  

The resulting facility has a modern design with upgraded operational and safety standards. PRT’s 
maintenance team now has a clean, safe, and well-lit shop for continued maintenance of the rail fleet.  
The project team was able to complete a 350-ft pit rebuild in as little as 10 weeks, underscoring a 
commitment to careful planning, craftsmanship, and a combined effort between survey teams and 
installation workers. The project has resulted in reduced rail maintenance, improved car mobility 
throughout the shop, and better rail car maintenance functionality. As a result, PRT can now 



 

implement precise rail car adjustments, increasing a car’s overall performance—which directly benefits all 
riders in the community. 

Design elements provide better functionality and conditions for safety throughout the maintenance 
facility and include LED lighting within all maintenance pits, providing an improved and safer work 
environment. Drainage installed at each garage opening eliminates exterior runoff from entering the 
building. 

Finally, the facility—which was completed more than $521,000 (4.7%) under budget and on schedule 
in just 17 months—will host the 2023 American Public Transport Association Rail Conference, where the 
team and other industry members will discuss innovation and the future of public rail transportation. 

Technical 
Key elements of the new design improve the maintenance facility’s functionality and safety, including:  

 New LED lighting in all maintenance pits, which significantly enhances the working environment 
from a safety and work aspect. 

 New facility drainage at the shop entrance aprons, which eliminates the exterior deicing salt 
runoff from entering the building and minimizes future maintenance concerns. 

 New shop floor coating, which provides a clean, aesthetic, uniform surface for work mobility 
throughout the shop. 

 Higher capacity steel pit walkways, which were fabricated and strategically placed to increase 
accessibility for forklifts and other maintenance equipment throughout the garage. 

 Structural concrete repairs, including pit wall reconstruction, which extend the facility’s service life. 
Innovative Technical Features  

The facility rehabilitation presented many unique challenges, summarized below, which required 
innovative solutions to provide a safe work environment while completing the project efficiently. 

Challenge No. 1 – Containing Concrete Dust in an Active Facility 
Controlling dust and silica during concrete demolition is inherently difficult, especially in an occupied, 
operating facility this size. Our team developed a cost-effective solution, creating a negative pressure 
environment around the work area using modular fencing and fire-resistant plastic. A Coppus fan was 
utilized to create a negative pressure environment, ducting the dust to a HEPA filter outside the building. 

Challenge No. 2 – Pit Concrete Wall Hydro Demolition  
Due to project time constraints, our project team developed an efficient, cost-effective solution to 
demolish the existing pit walls. Typically, pneumatic demolition hammers are used to remove concrete 
from heavily reinforced walls, however this technique is laborious and time consuming. As an alternative, 
the project allowed for hydro demolition and the contractor elected to use a state-of-the-art hydro 
demolition robot to demolish the pit concrete while preserving the existing reinforcement. This approach 
optimized the pit demolition timeframe and allowed completion of a single pit in only four weeks. As a 
result, the team saved approximately 5,000 work-hours from this critical path activity compared to 
conventional demolition techniques. 

Challenge No. 3 – Forming Pit Walls 
Reconstructing the pit walls required partial depth demolition to the front face and ultimately required a 
one-sided form for recasting, which presented a unique project challenge. Due to skyrocketing lumber 



 

prices, conventional wood forms were not cost-effective and a faster solution was warranted. The 
contractor consulted with Form Tech, who designed a solution that consisted of concrete-embedded 
anchors that tied the forms to the existing concrete substrate. Styrofoam block-outs were added to shape 
a monolithic corbel for rail attachments and minimize costly wood forming. This innovative solution 
facilitated efficient wall construction and optimized cost savings. 

Awards, Patents, Licenses 
The project was recently recognized by ENR MidAtlantic with two awards—a 2022 Award of Merit for Best 
Project (Airport/Transit) and Best Project – Excellence in Safety. 

Original Schedule versus Actual Schedule 

The facility was completed on schedule in just 17 months in June 2022.  

 Scheduled Completion Date: June 2022 
 Overall Completion Date: June 2022 

Original Budget versus Actual Budget 

The facility was completed more than $521,000 (4.7%) under budget. 

 Budgeted Construction Cost: $11,183,638 
 Actual Construction Cost: $10,662,416 

Performance Warranties and Tests 

Project performance warranties include: 

 New protective floor coating – Three years 
 LED Luminaires – Five years 
 Custom E-stop Display System – Three years 

To help ensure a safe and functional emergency stop system, the new E-stop inputs required quality 
control testing at the completion of each construction phase. This included full E-stop simulations as well 
as verification for proper operation of the PLC (programmable logic controller) logic, HMI (human 
machine interface) controller application and HMI screen graphics. The test results helped ensure safety 
for all maintenance workers prior to commencing operations. 

Benefit to Society 
The existing elevated and embedded rail was replaced throughout the garage. As a result, the rail was 
reconstructed to within acceptable industry tolerances, which improved vertical and horizonal alignments. 
Benefits include reduced rail maintenance, improved car mobility throughout the shop, and more precise 
rail car maintenance functionality, especially in the car leveling areas. By upgrading these leveling areas, 
precise rail car adjustments can be implemented, which improves the overall car performance with direct 
benefits to the riders. Leveling not only improves ride quality but is critical to ensure proper height and 
alignment at high-platform stations to meet ADA criteria. 

 



 

 

Impact on Employment 
The facility upgrade provides an improved work environment for all PRT staff.  Modernized lighting, 
enhanced E-stop features, and new floor system allows the maintenance workers to perform daily 
activities in a fully functional and safe space which ultimately improves moral and work performance. 

Impact on Safety, Health and Environment for Workers and for the Outside 
General Public 
Working in an active facility meant not only keeping contractor employees safe, but also ensuring the 
safety of the PRT maintenance workers within the facility throughout the construction process. Our team 
developed a site-specific plan to make sure everyone was aware of the hazards on this job, resulting 
in the contractor recording 48,000 work-hours with no recordable incidents or lost-time accidents. 

Concrete Demolition Silica Controls  
Negative pressure isolation containments were constructed within the facility to evacuate dust from the 
work areas during concrete demolition. Outside of these containment zones, air samples were taken to 
determine the amount of potential exposure. The samples came back at <0.050 μg/m3, which is well 
below the OSHA permissible level. 

Use of Vibration Tools and Craft Fatigue  
Contractor vibration and craft fatigue were major concerns during project execution. Even though hydro 
demolition was implemented during the major phases of the maintenance pit rehabilitation, areas of the 
material still had to be removed using pneumatic hammers. As a result, the contractor gave craftworkers 
ergonomic chipping guns, which limited vibration and craft fatigue, boosting productivity and morale. 

Noise Monitoring and Control  
Hydro demolition successfully controlled dust emissions, however noise was a major concern as peak 
decibels can exceed 100 db. The team established a warning perimeter and conducted regular noise 
decibel readings at multiple locations to monitor and mitigate excessive noise. Proactively monitoring and 
controlling noise helped protect everyone’s hearing.  Additionally, it assisted in planning to maximize 
work timeframes when PRT employees were not in the facility (e.g. during holidays). 

Public Relations Activities Associated with the Project 
The facility will host the 2023 American Public Transport Association Rail Conference in June, where the 
team and other industry members will discuss innovation and the future of public rail transportation. 

 

 
 



 

  
Photo 1 and 1A – Maintenance Pit 6 Before & After 
 

  
Photo 2 and 2A – Maintenance Pit 8 Before & After 
 
 
 
 
 
 



 

  
Photo 3 – Hydro Demolition Robot Photo 4 – Form Tech Wall Forms   
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 5 – Completed Shop Maintenance Pits 6 & 7 
 



 

  
Photo 6 – Completed Shop Maintenance Pits 3 & 4 
 
 




