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1.00 INTRODUCTION 
 

1.01 Executive Summary 
 

As part of the directive of the planning phase of the Sunnyside Yard Master Plan, the intent of 
this memo is to outline the technical considerations in developing a conceptual design for the 

overbuild structure. This memo is intended to be one component of an integrated design 

effort. It should be considered in tandem with other deliverables produced at this time to meet 
the needs of the project. 

 
“Sunnyside Yard (SSY)” serves Amtrak’s Empire, Keystone, and Northeast Corridor lines, 
intercity trains, and the Acela Express. It also serves as off peak storage for NJ Transit 
service.  The Harold, R, Q and F Interlockings manage train control.   Sunnyside Yard has 
been an important staging location for the MTA-LIRR “East Side Access” (ESA), a project 
that required significant rebuilding of the Harold Interlocking.  MTA-LIRR tracks run through 
the Mainline and will also use the Loop Tracks to reach the Mid-Day Storage Yard. The 
NYCT No. 7 subway also spans over the yard along Queens Boulevard.  See Appendix A.6.B 
for illustrations of the various zones within the yard. 
 
The yard is home to multi-discipline maintenance forces and includes numerous maintenance 

structures, power substations and miles of underground and overhead power lines. 
Additionally, a complex network of important support utilities such as potable and non-potable 

water, sewer, power and communication lines can be found underground.  
 

For Amtrak’s portion of the yard, the approach to the deck design will be to make every effort 

to maximize clearance between the tracks and columns, and wherever possible to meet or 
exceed the 16’-0 requirement. At this time the design is not at a level of detail to indicate any 

areas where the clearance cannot be met. 
 

Constructing the deck at the current proposed height would require reprofiling and 

transferring the OCS system. This will need to be accomplished in accordance with the 
requirements of maintaining operations on the railroad. Various other infrastructure elements 

throughout the yard would require modification. These are outlined. None of the modification 

schemes are considered to be prohibitive to the implementation of the deck overbuild 
concept. 

 
A series of diagrams is presented in the appendices of this memo in order to illustrate the 

geometric constraints that define the deck geometry and drive the design. The most 

influential factor on the type of deck system is the spans that are required between available 
column lines. Appendix A.6.L provides color-coded heat maps for the yard to provide a 

graphical representation of where various overbuild elements may be appropriate. Appendix 
A.6.M provides a graphical representation of what framing plans for the different areas of the 

yard may look like. Appendix A.6.N shows the extent to which the deck is not expected to 

meet minimum vertical clearances due to the need to interface with the existing bridge 
structures. In the regions marked in Appendix A.6.N, the deck envelope is kept at a minimum 

and will require tightly coordinated efforts during the design effort. Appendix A.6.O illustrates 

the anticipated deck geometry at the existing bridge conditions. Appendix A.6.P illustrates 
some typical details of how the deck could connect at the column lines, how the deck would 

connect at the existing adjacent structure with an expansion joint, and how the columns could 
integrate with crash walls required for the yard below. Appendix A.6.R is provided to illustrate 

what an overbuild structural solution could look like in a 3D environment. Steel and precast 

concrete options were investigated for the overbuild deck, and are illustrated in Appendix 
A.6.Q. 
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Diagrams are provided in Appendix A.6.T to illustrate potential construction sequencing in a 
manner consistent with the Comprehensive Master Plan phasing. Discussion of these 

diagrams is presented with an emphasis on general principles and methodology. Considering 
the phasing the deck overbuild construction with the phasing of the Amtrak Master Plan will 

be a challenge without a definite timeline, however some key considerations are discussed. A 

series of additional considerations at a smaller scale will also be necessary to coordinate for 
integration of the railyard infrastructure. 

 

A discussion of the loading assumptions is presented as they pertain to vertical gravity loads, 
lateral loads such as wind and earthquake loading, and schemes for supporting buildings on 

top of the overbuild.  
 

A discussion of stormwater management is presented with an emphasis on potential flow 

rates, discharge schemes, and the impact of Climate Resiliency Design Guidelines adopted 
by the city. Clashes between existing utilities and new structure within the existing railyard 

are unavoidable, but not expected to be prohibitive. 
 

Fire and Life Safety considerations are outlined for an overbuild scenario. Overbuild 

construction will require existing structures within the overbuild to incorporate additional or 
updated code compliant egress facilities from inside the enclosed rail yard environment to 

public space on top of the overbuild. Recommendations for the next project phase are 
outlined. 

 

 
1.02 Project Overview 

 

The Sunnyside Yard Master Planning initiative is led by New York City's Economic 
Development Corporation in consultation with Practice for Architecture and Urbanism and a 

multidisciplinary consultant team. Together they are developing a conceptual plan for an 

overbuild deck at the existing Sunnyside Yards site. As part of the directive of this master 
planning phase, the intent of this memo is to outline the technical considerations in 

developing a conceptual design for the overbuild. This memo is intended to be one 
component of an integrated design effort and should be considered in tandem with other 

deliverables produced at this time to meet the needs of the project. 

 
 

1.03 Existing Railyard Operations 
 

Sunnyside Yard was built to support Penn Station through minimal use of land in Manhattan. 
Lines #1 and #2 (eastbound trains departing Penn Station for Sunnyside Yard, and trains bound 
for New England and Long Island) are located under 32nd Street. Lines #3 and #4 (trains from 
New England, Long Island, and Sunnyside Yard to Penn Station) are located under 33rd Street. 
These lines pass under Manhattan subway lines that run under 7th and 6th Avenues, Broadway, 

and Lexington Avenue, and through the East River Tunnels into Queens. Eastward trains 
usually use Lines 1 and 3, and westbound usually use Lines 2 and 4. For the tunnels, Amtrak 
uses Lines 1 and 2 and LIRR uses Lines 3 and 4. 

Trains heading to Sunnyside Yard from Penn Station normally operate on Line #1 and enter 
Loop Tracks near the East River Tunnel portal. A car washer is located on one of the Loop 

Tracks. All trains operating to Sunnyside Yard from Penn Station are looped. This precludes 
moving locomotives to the other end of trains and changing the direction of the coach seats. 
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Proceeding east the Loop Tracks pass under the NEC at HAROLD Interlocking and approach 
R Interlocking, where trains are routed to the Loop Tracks that continue around the Yard 
towards Q Interlocking, the High-Speed Train Maintenance Facility, or to the main yard. Once 

in the Yard, there are multiple storage tracks used by either Amtrak or NJ Transit trains, some 
of which provide dual capacity (NJ Transit for MDSY and Amtrak for overnight storage).  

The Yard provides the following train operational support for Amtrak: 

• Empire Corridor: 
o Trains are looped for return trip to Albany-Rensselaer  
o Layover of trains between runs 

o Overnight storage of Montreal and Toronto trains 
o Cleaning and inspection of trains for return trips 
o Stocking of café cars for Rutland and Niagara Falls 

 

• Keystone Corridor 
o Trains are looped for return trip to Harrisburg 
o Layover of trains between runs 

o Cleaning and inspection of trains for return trips 
o Overnight storage of first departure in morning 

 

• Northeast Corridor 
o Trains are looped for return trip to Washington DC 
o Café cars are stocked 

o Cleaning and inspection of trains for outbound trips 
o Trains for New England / Boston depart west to Penn Station and then 

operate east again for assigned runs 
 

• Intercity Trains 
o Trains are looped for next assignment 
o Stocking of café, dining and sleeping cars 

o Servicing and inspection of trains 
o Crew base for on-board service personnel 

 

• Acela (High Speed Trains) 
o Trains are looped for next assignment 
o Stocking of café cars 

o Inspection and cleaning of trains 
o Maintenance of the high-speed trainsets 

 
Amtrak trains operating between Penn Station and Sunnyside Yards in both directions tend to 
operate with relay or “pin-up” crews. Amtrak road crews operate between city pairs such as NY 

to Albany-Rensselaer, Boston, Harrisburg, New Haven, and Washington.  These road crews 
leave or accept their trains at Penn Station.  It should also be noted that some union 
jurisdictional rules apply to the operation of Amtrak trains that preclude the road crews from 
Albany-Rensselaer or Harrisburg from operating their own trains to this yard. 

NJ Transit is an important tenant for Amtrak at Sunnyside Yard, using the Yard facility to 

support train movements from the following lines: 

• Northeast Corridor 

• North Jersey Coast Line 

• Raritan Line 

• Morristown Line 
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• Montclair – Boonton Line 
 
In addition to off-peak storage, NJ Transit utilizes Sunnyside Yard for the servicing, inspection 
and cleaning. They also loop trains for return trips to New Jersey. 

In the future the LIRR will begin to use parts of the Loop Tracks to reach their MDSY with trains 

from Penn Station.  Access to the MDSY will allow LIRR to shift the layover of some trains from 
West Side Yard and create assignments for crews and equipment between their two Manhattan 
terminals. 

The control of trains at Sunnyside Yard is managed by a network of interlocking towers, 

including: 

• HAROLD (PSCC) – junction of LIRR connections from Long Island City and 
Hunters Point Avenue with the NEC and Hellgate Lines to CP 216 at New Rochelle. 

• R – east end of yard connections to High Speed Rail Facility 

• Q (remote from R) – west end of yard through the Sub tracks on approaches to 
Line #2 

• F – (remote from Penn Station Central Control) controls Loop Tracks from Mainline 
(Loops A, 1, & 2 Running Tracks), and Sub Tracks (1, 2, & 3 Running Tracks) 

 
Trains departing from Sunnyside Yard for Penn Station use the Sub tracks that bring the 
westbound trains under the eastbound traffic, which allows for trains heading to Line #4 to 
proceed without conflicting movements. 

On an average day, Sunnyside Yard will accommodate several hundred train movements for 
both NJ Transit and Amtrak.  All Amtrak trains originating and terminating at Penn Station 
operate to or from Sunnyside Yard. See Appendix A.6.B for an Operations Flow Map. 

 

Facilities 

Amtrak is the primary operator of the facilities at Sunnyside Yard with a focus on supporting 
the following operations: 

• Storage of trains 

• Turning of trains for return trips to the west and south 

• Cleaning, service and inspection of trains 

• Locomotive shop 

• Car shop 

• Commissary for stocking of café and dining cars 

• Electric Traction Power Supply 

• Maintenance of Motor Vehicles 

• Maintenance-of-way department; headquarters, staging and storage of material 
 
Amtrak also maintains an inventory of spare locomotives and cars in Sunnyside Yard to replace 
equipment pulled from service for repair. The wheel shop equipment at Sunnyside Yard 
(maintained by Amtrak) minimizes the time that cars requiring wheel repairs are out of service. 

NJ Transit uses Sunnyside Yard primarily for the storage and looping of equipment. Most 

activities are limited to service and inspection.  

Sunnyside Yard has been an important staging location for the LIRR ESA project, which has 
required significant rebuilding of HAROLD Interlocking. LIRR will use only the Loop Tracks to 
reach the MDSY and does not require any other interaction with Sunnyside Yard.  Arch Street 
Shop was designed to support LIRR equipment maintenance needs, and the Yard can provide 
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a connection for moving rolling stock from Penn Station/West Side Yard to Grand Central 
Terminal. 

2.00 INTEGRATION OF RAIL NEEDS 
 
2.01 Existing Railyard Infrastructure 

 

The existing rail yard has been in operation for more than 100 years, serving Pennsylvania 
Railroad, Penn Central and now Amtrak, New Jersey Transit (NJ Transit) and Long Island 

Rail Road (LIRR).  The Sunnyside yard complex also includes one of the busiest railroad 
interlockings in the US, devoted strictly to handling passenger trains. The Yard serves trains 

on Amtrak's Northeast Corridor, Empire Corridor, and Keystone Corridor lines as well as 

supporting Amtrak’s long-distance service. The LIRR's Main Line and Port Washington 
Branch also encompass the yard. NJ Transit uses Sunnyside Yard primarily as a lay-up area 

for storing trains between the morning and evening rush hours. 
 

Service 

 
On average, 132 Amtrak trains, 300 NJ Transit trains, and 578 LIRR trains pass through 

Sunnyside Yard daily, a number that will increase with the opening of ESA. The entrance to 
the yard from the East River Tunnels is equipped with “loop tracks” that permit trains to enter 

the yard heading east, and return to Manhattan heading west, and saves turning trains in 

Penn Station as well as performing routine and required inspections and maintenance to their 
respective trains. See Appendix A.6.B for an Operations Flow Map. 

 

Facilities 
 

The yard is home to multi-discipline maintenance forces and includes numerous maintenance 
structures, power substations, and miles of underground and overhead power lines. 

Additionally, a complex network of important support utilities such as potable and non-potable 

water, sewer, power, and communication lines can be found underground.  
 

Control towers and wayside signal cases that house signal equipment for controlling the 
movement of trains and support control houses are located throughout the yard. 

 

Sunnyside Yard is the primary location for the storage and maintenance of high-speed rail 
(HSR) trains operating between Washington, New York, and Boston. This facility is 

responsible for many starts, turns, and finishes for HSR in the southern part of the NEC. As a 
rail yard, with 32 active storage tracks (referred to as the bowl tracks) it serves as daytime 

and overnight storage of trains as they prepare for revenue service for both Amtrak and NJ 

Transit. 
 

Amtrak also operates a conventional train Service and Inspection (S&I) facility, Engineering 

and Maintenance of Way Operation fixed facilities, a Commissary building, and a car wash. 
 

Diesel Power 
 

Amtrak, NJ Transit and LIRR operate dual-mode locomotives in SSY. NJ Transit dual-mode 

locomotives operate off the overhead wire system, and LIRR dual-mode locomotives on the 
Main Line operates off of the third-rail. Amtrak Empire Corridor dual-mode locomotives use 

their electric (third rail) engines before entering the loop tracks and after leaving the yard on 
the “sub” tracks, but they need to use their diesel engines in between while moving to and 

from their storage tracks, as not all tracks are equipped with third rail for their use. 



Conceptual Deck Design  February 27, 2020 

 

 

Sunnyside Yard Master Plan         Page 8 of 63 
  

Amtrak can also use diesel switch engines at times in the yard for shifting cars. 

  
Electric Power  

 
Most storage tracks and Main Line tracks have overhead catenary power which is 

characterized by support poles up to 75’ tall. Amtrak and NJ Transit trains draw electric 

power from the overhead catenary wire system. Most Main Line tracks, and a few of the yard 
tracks, also have third rail power. LIRR and Amtrak Empire Corridor trains draw power from 

the third rail. 

 
Planned Improvements 

 
The MTA’s East Side Access (ESA) project is currently under construction within Sunnyside 

Yard and it is expected to be completed in 2023. The service will connect the LIRR Main Line 

to Grand Central Terminal (GCT) in Manhattan. New tracks, signals, switches, 
communications, and power systems are being installed to accommodate the new train 

service to GCT and to modernize the operations of the interlocking. It also involves the 
excavation and construction of the approach structures that will connect the LIRR’s existing 

tracks to the four new rail tunnels that have been built under Sunnyside Yard. The scope of 

the project in Sunnyside also includes the future construction of two bypass tunnels for 
Amtrak trains within HAROLD Interlocking to reduce travel times, increase train services, and 

reduce potential service delays. 
 

The Mid-Day Storage Yard, which falls within the footprint of this Sunnyside Yard Master 

Plan, is also currently under construction (scheduled for completion in late 2020), to support 
ESA service. The new yard will provide LIRR with 24 storage tracks and maintenance 

capacity to accommodate new commuter train service into GCT, a personnel access 

footbridge including 10 access stairways, 3 substations, 24 car appearance maintainers 
(CAM) platforms and inspection pits, and 193 poles for the over 600 lighting fixtures and 

security cameras. 
 

Other associated projects are in construction or planned over the coming years that will 

impact operations in Sunnyside Yard: 
- LIRR Main Line Third Track to modernize 9.8 Miles of the congested LIRR Main Line 

between Floral Park and Hicksville. (Under Construction)  
- MTA Metro North Railroad (MNR) Penn Station Access which would open a new link 

directly into Penn Station for MNR. (Preliminary Engineering) 
- Amtrak Master Plan to support Amtrak’s current and future operational requirements 

and/or major modifications to expand capacity. (Planning Phase) 
- New Sunnyside Station at Queens Boulevard which would be a transportation hub 

connecting the LIRR to Amtrak, NJ Transit and MNR. (Planning Phase) 
 

2.02 LIRR & Amtrak Clearances 
 

Horizontal Track Clearances  
 
Requirements and Standards 
 

Minimum horizontal track clearances within Amtrak’s Sunnyside Yard, as it pertains to 

column locations, are defined at two levels: 
 

• 16’-0” from centerline of track for any permanent obstruction (Amtrak standards) 
• 8’-6” from centerline of track (as per New York State law) 
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Any violation of the 16’-0” requirement can be approved by Amtrak while any variance of the 
8’-6” requirement must be approved by the New York State Department of Transportation. 

 
Minimum horizontal track clearance requirements for column locations within the MDSY are 
as follows:  

 
• 12’-4 ¼” from centerline of track. Standard side clearance on all permanent obstructions 

(as per LIRR Standard Drawing 820-10 Minimum Railway Clearances) 
• 9-4” from centerline of track. Minimum clearance required for all tracks from which vehicle 

inspections and light maintenance will occur (as per LIRR Maintenance of Equipment 
department requirements) 

• 8’-6” from centerline of track. Minimum legal side clearance (as per New York State law) 
 
Additionally, for both Amtrak and LIRR, these clearances must be increased through track 

curvature to account for excesses the vehicle generates as it navigates curved track. This is 

due to the nature of rigid straight vehicles being located on a curve resulting in what is called 
center and end vehicle overhang. To accurately model the excesses generated by track 

curvature, and to account for the transition between tangent and curved clearances, the 
vehicle clearance envelopes were pushed, through CAD software package Bentley Rail-

Track, along all alignments and through switches generating a footprint called the Vehicle 

Swept Path. This modeling creates a footprint showing an 8’-6”’ clearance from centerline of 
track that accounts for not only tangent and curve clearance requirements, but also the 

transitions. Columns can be located outside this swept path footprint to meet the minimum 
clearance requirements. A layout of this footprint is shown in Appendix A.6.D. 

 

 
Since each agency has its own criteria for how these excesses are to be calculated, different 

vehicle outlines are required to accurately model the clearance footprints for each railroad. 

Amtrak requires an additional 1.5” of clearance for every degree of curvature while LIRR 
requires an additional 1” of clearance per degree of curvature. By changing the length of the 

vehicle modeled, and the spacing of the vehicle trucks, the curvature clearance excess 
required by each agency can be appropriately modeled. This is illustrated in the Figures 2.1 

and 2.2 below. Clearance diagrams can be found in Appendix A.6.G. 

 

 

  
Figure 2.1 – Amtrak Vehicle Outline for Excess from Track Curvature 

 

In the figure above, a 108’-1/2” long vehicle with trucks (wheels) spaced at 79’-9” and drawn 
at 17’-0” wide represent the 8’-6”’ clearance to either side. In the example above the vehicle 

is placed on a 12-degree curve. Because Amtrak criteria requires an additional 1.5” of 

clearance per degree of curvature it means an additional 18” of clearance is required, which 
translates to needing an actual physical clearance of 10’ to achieve an effective minimum 

clearance of 8’-6”.  
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Figure 2.2 – LIRR Vehicle Outline for Excess from Track Curvature 

 

In the figure above, an 88’-6” long vehicle with trucks (wheels) spaced at 62’-0” and drawn at 
17’-0” wide represent the 8’-6”’ clearance to either side. In the example above the vehicle is 

placed on a 12-degree curve. Because LIRR criteria requires an additional 1” of clearance 
per degree of curvature it means an additional 12” of clearance is required, which translates 

to needing an actual physical clearance of 9’-6” to achieve an effective minimum clearance of 

8’-6”. 
 

Through curves, where one rail is raised above the other to overcome the centrifugal forces a 

train experiences while traversing a curve, known as superelevation, additional clearances 
must be applied. This is calculated by further increasing the clearances described above, for 

the inside of the curve only, by adding an additional 1” of clearance for every 5’ above the top 
of the inside low rail for every inch the outside rail is raised above the inside low rail. 

Typically, yard tracks are not superelevated and it is anticipated that that the majority of the 

MDSY and SSY track will not require additional clearances due to superelevation. Figure 2.3 
below illustrates how superelevation excess is calculated and applied. 

 

 

Figure 2.3 –Superelevation Excess from Track Curvature 

 
 

Proposed Conditions 

 
For Amtrak’s SSY, as a general approach to the deck design, every effort will be made to 

maximize clearances between the tracks and columns or other permanent obstructions, and 
wherever possible to meet or exceed Amtrak’s minimum 16’-0” clearance requirement. For 

locations where a clearance of 16’-0” is not achievable an absolute minimum clearance of 8’-

6” will be maintained. Clearances that fall below the 16’-0” minimum will require Amtrak’s 
review and concurrence with clearances falling below 8’-6” requiring additional review and 

approval from NYSDOT. Note that the same clearance requirements apply for NJ Transit. 

 
For LIRR’s MDSY, where practical and achievable, the deck design will meet or exceed the 

LIRR minimum horizontal clearance requirement of 12’-4 ¼” to any permanent obstruction. 
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For locations where the 12’-4 ¼” is not achievable an absolute minimum of 9’-4” will be 

maintained within the limits of the storage tracks where access is required to perform 
inspections and light maintenance work on the train consists. Outside of these areas an 

absolute minimum clearance of 8’-6” will be maintained. Clearances that fall below the 12’-4 
¼” minimum will require LIRR’s review and concurrence with clearances falling below 8’-6” 

requiring additional review and approval from NYSDOT.  

 
See Appendix A.6.K for Column Clearance Zones which indicates locations where the 16’-0” 

(Amtrak) and 12’-4 ¼” (LIRR) clearances are not maintained.  

 
 

Vertical Track Clearances  
 
Requirements and Standards 
 

All track not electrified by OCS must meet a minimum vertical clearance, as prescribed by 
NYSDOT, of 22’-0” from top of rail to the underside of structural deck or other permanent 

obstruction. For OCS electrified track, vertical clearances from top of rail to underside of 

structural deck or fixtures are as follows: 
 

• Amtrak ET200 – Minimum Roadway Clearances, minimum 26’-9” from top of rail to any 
overhead bridge and other structures in electrified territory for 24’-6” trolley wire height. 

 

These values are only valid for OCS systems where along- and cross-track feeders are not 

present. Many structures in SSY support these feeders which can increase the minimum to 
40’-0” to account for the minimum electric clearances for 12 kV and 34 kV systems and 

design requirements.  

 

Figure 2.4 – Typical Truss Structure with cross track feeders (Refer to Appendix A.6.F – 

Existing OCS Structures for more detail) 

 
Vertical Structures (Existing Conditions) 

 

• Amtrak OCS:  Existing OCS structures in the yard are different in that the elevation of the 

OCS and ancillary wires at each structure varies across the yard due to the variable 

spans and the multiple overhead obstructions such as bridges, transmission poles for 

signal power lines, cross-track feeders, along-track feeders, cable drops, etc.  These 
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existing structures and wires extend up to 70’-0” above top of rail (Refer to Appendix 

A.6.F - Existing OCS structures) 

 
• Lighting Structures: 60 new lighting structures have been installed as part of MDSY 

construction: 54 cross catenary structures and 6 rigid structures in the launch shaft area 

(“Q-tip”). Each lighting pole has a maximum height of 36-feet and are encased in a 3-foot 

diameter pole foundation.  

 
• Personnel Access Footbridge: A Personnel Access Footbridge has been constructed 

within MDSY. The footbridge spans across all tracks within MDSY and maintains a 

minimum clearance of 18’-6” above the top of the tracks. A total of 10 stairways provide 

access to the footbridge. 

 
• Signal power towers: Some of the LIRR and Amtrak signal power circuits are supported 

on self-supporting towers that extends up to 80’ above the top of rail. 

 
• Signal bridges: Signals in the yard are mounted on trackside masts, cantilever masts or 

signal bridges. Dwarf signals are also used in low speed or restricted clearance areas. 

Existing signal bridges across the yard are about 40’ tall spanning multiple tracks. A key 

consideration for future work is that the signal preview must not be obstructed. 

Consultants performing work for Amtrak or on Amtrak property must show that there is 

adequate signal preview. In addition, all temporary structures, formwork, equipment, etc. 

must comply during construction. 

 
• Utility bridges: Utility power lines, together with communication and signal power circuits 

are run aerially across the tracks inside conduits mounted on utility truss structures 

spanning multiple tracks and extending up to 50’ above top of the rail. 

 

Vertical Structures (Proposed Conditions) 
 

• Amtrak OCS: Two Reduced Overhead Catenary System (OCS) clearances have been 
proposed to Amtrak, one with and one without along- and cross-track feeder heights 
(Refer to Appendix A.6.G – Proposed Amtrak OCS Clearances). 

 

These reduced minimum clearances will allow a minimum contact wire height of 18’-0” and a 

maximum messenger wire height of 21’-0”. This will require temporary intermediate supports 
and extensive design and construction staging efforts. OCS wires will need to be reprofiled to 

fall within the minimum system height to allow for installation of temporary support structures 
above. This will allow for transfer of the catenaries and removal of the existing cross catenary 

structures. 

 
Constructing the deck at the current proposed height would require reprofiling and 

transferring the OCS system. This will need to be accomplished in accordance with the 
requirements of maintaining operations on the railroad.  A detailed construction sequence for 

reprofiling of the OCS system will have to be developed as the design progresses. 

 
The proposed OCS construction sequence (refer to Appendix A.6.G- Proposed Amtrak OCS 

Clearances) requires: 
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o Underground relocation of aerial traction power, 60 Hz power feeders and signal 
power circuits. 

o Installation of new construction breaks (sectionalizing switches, section insulators, 
split tension air breaks, and/or full tension air breaks). The existing system is not fully 
sectionalized, and the construction of a lower deck will require isolating group of 
tracks within the construction limits. 

o Installation of temporary intermediate OCS structures to reprofile and reduce the 
system height of the existing OCS wires. 

o Installation of sections of walls and decks between the existing catenary structures. 
These existing structures will remain inside the gaps in the deck.   

o Transfer and reprofile OCS wires on the new deck. Insulated cross track feeders will 
be installed in steel conduits mounted on the ceiling. Disconnect switches and 
operating mechanisms will be mounted on the adjacent walls. 
 

• MDSY Personnel Access Footbridge and Lighting Structures: Any deck structure must 
either clear MDSY lighting structures and footbridge or these elements must be modified as 
part of the deck construction. As the proposed deck elevations are set based on typical 
vertical track clearance, the SSY-MP design proposes lowering and mounting the lighting 
structures on the underside of the deck construction and integrating a new footbridge into 
the construction of the deck. These elements have not been designed as part of the 
Comprehensive Master Plan, however they have been preliminarily considered in the Deck 
Construction Sequencing and Cost Estimates discussed in later sections and Appendixes of 
this report.  The elements may change as design is progressed in future stages. 

 

• Signal Power Towers: Signal power circuits (Amtrak and LIRR) running aerially on tall 
monopoles will need to be relocated underground or in reinforced duct banks mounted on 
the underside of the new deck. These circuits run aerially from existing Sub 44 to the north 
and east of Sunnyside yard limits. The signal power separation between Amtrak and LIRR 
signal power occurs aerially by 39th Street bridge. Relocating these cables underground in 
new duct banks or micro tunnels would need to be carefully planned and staged to avoid the 
existing underground obstructions: Tunnels A, B/C, D, approach structures, 12 kV duct 
bank, etc. 

 

• Signal Bridges: Relocating the signals to the underside of the deck or to a new lower portal 
structure presents a number of challenges as the new signals would need to be constructed 
and tested prior to removal of the existing signals, which would potentially result in line of 
sight conflicts to the new or old signals. Engineers must have an unimpeded view of signals 
to support train movement as well. 

 

• Utility Bridges: Utility power lines, communication and signal circuits mounted on utility 
bridges across the tracks will need to be relocated underground in new duct banks or micro 
tunnels excavated under the tracks.   

 
2.03 Typical Equipment and Facility Ventilation  

 

Environmental Management Ventilation System 

 
Management of heat rejected by trains and air quality impacts from normal rail operation, 

diesel locomotive (diesel exhaust fumes), and maintenance operations (e.g. welding or 

grinding work) would require special operation modes for the proposed emergency ventilation 
system.  

 
Requirements for control of diesel emissions are provided in the ASHRAE HVAC Applications 

Handbook. Additionally, future analyses will also consider temperature control during 

maximum train storage with running equipment and peak ambient temperatures, and 



Conceptual Deck Design  February 27, 2020 

 

 

Sunnyside Yard Master Plan         Page 14 of 63 
  

requirements for outside air exchange. 

 
Major enclosed structures to be ventilated within the Yard (based on the proposed Amtrak 

Master Plan) are compiled in Table 2.1 below: 
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Ventilation System Matrix 

Operations 

Emergency 
ventilation fire and 
smoke control for 
yard area (Note 3) 

Emergency 
ventilation fire and 
smoke control for 
enclosed structures 
(Note 3) 

Economizer cooling 
ventilation\ 
exhaust of 
frequency converter 
yard (Note 2) 

Economizer cooling 
ventilation\ 
exhaust for substation 
(Note 2) 

HVAC ventilation\ 
exhaust for enclosed structures 
(Note 2) 

Diesel 
locomotive 
movement 

System operated 
at low speed 

N/A  N/A N/A N/A 

Yard 
Maintenance/ 
repair 

System operation 
at low speed. In 
addition to local 
source capture 
scrubbing / 
filtration 
equipment for 
operations with 
high production of 
fumes (i.e. 
welding) if needed 

N/A N/A N/A N/A 

HSR 
Maintenance 
Facility 

N/A N/A N/A N/A Mechanical access areas 
dependent on facility occupancy 
and operations.   

Wheel Truing & 
Engine House 

N/A N/A N/A N/A Mechanical access areas 
dependent on facility occupancy 
and operations.   

 Sunnyside 
Yard 
Frequency 
Converter 
Substation 
(Note 1) 

N/A N/A 10 x 10 sf cross 
section mechanical 
access through deck 
for each MW 
provided based on 
max allowable peak 
temperature of 104 
deg F in facility.   

10 x 10 sf cross section 
mechanical access 
through deck for each 
MW provided based on 
max allowable peak 
temperature of 104 deg 
F in facility.   

N/A 

Commissary N/A N/A N/A N/A Mechanical access areas 
dependent on facility occupancy 
and operations.   
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Focus Building N/A N/A N/A N/A Mechanical access areas 
dependent on facility occupancy 
and operations.   

Maintenance of 
Way 
(MoW)/Producti
on Shop 

N/A N/A N/A N/A Mechanical access areas 
dependent on facility occupancy 
and operations.   

S & I N/A N/A N/A N/A Mechanical access areas 
dependent on facility occupancy 
and operations.   

Car Wash N/A N/A N/A  N/A N/A 
 
Table 2.1 – Major enclosed structures to be ventilated within the Yard (based on the proposed Amtrak Master Plan) 

 

Notes: 
1) Based on current estimate of the new frequency converter capacity of 60 MW of the Sunnyside Yard Frequency Converter Substation this 

translates to approximately 10 x 10 sf cross section area. 
2) For non-emergency ventilation the cross-section area must be provided to be able to discharge at about 10’ above the top surface of the 

structure constructed on top of the deck.  See figure as attached. 
3) For emergency ventilation the exhaust shaft outlet to be provided to be able to discharge at about 10’ above the ground level. 
4) In some cases, the cross-section area requirements of two or more facilities may be located immediately adjacent to each other to create 

one larger shaft to be an acceptable termination location.  
 



Conceptual Deck Design  February 27, 2020 

 

 

Sunnyside Yard Master Plan         Page 17 of 63 
  

Assumptions appropriate for future design development: 

 

• Economizer cooling for substations and frequency converters sized for 98.3 deg F (extreme 
summer high temperature with 5-year return). 

 

• HVAC load air circulation basis: 1 CFM/sf 
 
Note: All facilities include economizer cooling capability but are only sized per HVAC load air 

circulation basis. 

 
2.04 Power  

 

Most of the tracks in Sunnyside Yard are electrified with AC catenary and DC third rail. 

• Amtrak tracks have an overhead traction power system (AC catenary) with some third 
rail. Amtrak’s Bowl tracks are electrified only with AC catenary. 

• LIRR tracks utilize third rail. The MDSY will only have third rail.  
 

Besides the AC and DC traction power systems, there are overhead and underground 

traction feeders, 60 Hz feeders and distribution circuits for yard power and signal power 
circuits existing across the yard as well. (See Appendix A.6.I) 

 
The Sunnyside Yard complex has multiple power sources that include 25 Hz, 60 Hz, 91 2/3 

Hz and DC power for third rail operations.   

 
The Amtrak 25 Hz network is powered via the catenary, Substation 44 and the Sunnyside 

Yard Static Frequency Converter. 138 kV, three-phase, 60 Hz cycle underground utility lines 
feed the Static Frequency Converter Station in the yard. That power is then converted to 25 

Hz at 12 kV and supplied directly to Substation 44 for distribution to feed the SSY, Penn 

Station, and to connect to the Hackensack Substation.   
 

There are aerial and underground feeders to provide and distribute the power throughout the 
yard.  

 

The 60 Hz system is supplied by Con Edison to the Skillman Ave Substation and distributed 
throughout the yard to five additional substations via aerial and underground distribution 

feeders.   

 
The signal power system is 91 2/3 Hz and is supplied from Sub 44 via aerial and 

underground signal power feeders including recently installed transmission poles to support 
the signal power lines for the ESA project.   

 

LIRR has four DC substations (G00, G01, G02A, and C10) (See Appendix A.6.I) that feed 
from Consolidated Edison underground high voltage feeders throughout the yard to supply 

750 v DC power throughout the yard.  Eight (8) LIRR DC substations (G00, G01, G02A, C10, 
C08, B15, B16, and B17) fed from Consolidated Edison are located in Sunnyside Yard.  The 

sub-stations provide 750 v DC power to LIRR mainline tracks and the MDSY. (See Appendix 

A.6.I) 
 

Three new DC substations (B15, B16, and B17) are being constructed to provide power to 
LIRR trains operating in the new MDSY together with another new traction-power substation 

(C08) at 43rd Street to provide power to LIRR’s mainline tracks and the new yard lead (Loop 

Tracks) track to the new MDSY facility. This new substation will provide needed redundancy 
between the existing HAROLD Interlocking substation and Woodside substation in the event 
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of a substation outage. 

 
Any power requirements for ventilation facilities are independent from rail needs and have no 

interfaces to traction power requirements.  
 

2.05 Force Account  
 
Amtrak and LIRR will need to provide force account contractor protection resources and 

perform construction work on their respective properties.  

 
Amtrak is currently assigning its Force Account staff to work in the East Side Access project, 

the Hudson and East River Tunnels, Penn Station tracks and signals along with other 

competing projects along the Northeast Corridor between Washington and Boston including 
the new Gateway Tunnel (between New Jersey and Penn Station), Penn Station Access 

project, and Penn Farley Complex including the Moynihan Train Station. 
 

The LIRR Forces are supporting annual routine state of good repair system-wide projects, 

installation of Positive Train Control, additional work in the East River Tunnels, Main Line 
Third Track, Jamaica Capacity Improvements, Ronkonkoma Double Tracking along with MTA 

East Side Access.  
 

Early upfront discussions need to take place with Amtrak to formulate Force Account 

Agreements to perform the protection and modification work to all railroad systems (track, 
signals, communications, OCS, power facilities, etc.). Limited Force Account staff can be a 

challenge to maintaining a project schedule. Third party contractors could perform the work 

under Amtrak and LIRR protection. Union concurrence will be required if contractor forces are 
contemplated in the Force Account Agreements. 

 
Included in this agreement will be the Roadway Worker Protection (RWP) to protect the 

contractors for all work in the yard. There are multiple projects currently active and planned 

that require Amtrak Force Account forces and getting the Force Agreement early is 
paramount. This agreement may include the requirement to hire and train dedicated forces 

just for this project.  LIRR will require a similar Force Account agreement to cover their forces 
working on or providing RWP protection to the contractors.  

 
2.06 Proposed New Railyard Structures 

 

OCS 

 
The overhead contact system (OCS) wires will be reprofiled and supported from independent 

registration assemblies mounted on the deck. 

Cross track feeders will be installed in conduits mounted on the ceiling across the tracks.  
Disconnector switches and operating mechanisms will be installed on the new load bearing 

columns. Along track feeders will be relocated underground. 
 

Reconstructed Personnel Access Bridge  

 
Access across the MDSY needs to be maintained during the construction of the new deck for 

LIRR personnel. Facilities in the yard (substations, CILs, CIHs, CAM platforms, etc.) need to 
be accessible. New personnel accesses will be designed on the new deck. 

 

Modified Lighting Structures  
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Lights and power equipment installed across the yard on cross catenary structures will be 

relocated on the ceiling of the new deck. 
 

Modified Signal Structures 
 

The location of actual signals is tied to the track alignment and will have to remain in place. 

The use of low dwarf signals to replace the signal bridges is expected to be prohibited by 
Amtrak. Relocating signals to the underside of a new deck or a new lower portal presents 

construction and staging challenges. The feasibly of this work needs to be studied further as 

design progresses. 
 

Signal cables and conduits will be relocated if they are found to conflict with the overbuild 
structural elements. The relocation of signal cabinets, hubs, sheds, etc. may be possible if 

nearby real estate is available, or possibly over the deck. 

 
Ventilation and Fire Life Safety Systems 

 
Overbuild of Sunnyside Yard requires a ventilation and fire life safety system to be integrated 

with, or built within, the deck structure. In order to provide adequate mitigation of fire hazards 

and management of train heat and other air quality impacts from diesel locomotives and 
maintenance operations.  

 
Amtrak Facilities 

 

There are some facilities with potential additional above-deck presence, including the Focus 
Building, Commissary, and the HSR Maintenance Facility. Relocation of the existing facilities 

is unlikely but will be explored as the design of the new overbuild is advanced on a facility by 

facility basis. The new Amtrak facilities will be integrated with the overbuild structural 
elements assuming their functionality as provided in the Amtrak Master Plan is maintained. 

 
 
 

3.00 CONSTRUCTION METHODOLOGY 
 
3.01 Foundation Systems and Construction 

 

The available locations for columns and their foundations that are compatible with railyard 

operations is very limited in most regions of the project. This is discussed in detail in the LIRR 
& Amtrak clearances region of this memo. Regions where columns could be introduced are 

illustrated in Appendix A.6.K. For the purposes of this analysis, a column spacing of about 
30'-0" on center along available column clearance zones is illustrated. The overbuild will have 

column service loads on the order of about 700 to 6,000 kips for plaza or low-rise structures, 

about 4,000 to 31,000 kips for residential or office towers, and up to about 37,000 kips at 
long-span trusses. The relatively high loads, the generally poor subsurface conditions, and 

the very crowded rail yard make foundation design and construction challenging. The high 
loads and poor soil would typically result in excessive settlement if shallow footings and mat 

foundations are used.  Further, if footings and mat can be justified, the construction of these 

large elements would require removal and replacement of large sections of tracks and utilities 
in the yards.  High capacity, deep foundations that can be installed between tracks or with 

limited track and utility disturbance are more appropriate. 
 

Drilled shafts are considered a viable option to support the proposed overbuild. Drilled shafts 

can be designed in numerous diameters (18- to 96-inch diameter or more) to fit a variety of 
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locations and can provide significant individual capacity. Given the highly variable depths to 

competent bedrock, drilled shafts may be supported by rock (i.e. caissons) in some areas 
and by soil in other areas; caissons will provide much higher capacity than drilled shafts in 

soil. Appendix A.6.J illustrates what this option could look like for this project.  
 

As an alternate to drilled shafts, barrettes – large rectangular-shaped deep foundations – 

could be useful in some areas.  Barrettes are typically on the order of 3 feet wide by 8 to 12 
feet long and can provide very high axial and lateral capacities.  The barrettes would likely be 

end-bear on rock or be socketed a modest depth into rock. 

 
While shallow foundations are likely not feasible for the majority of the overbuild, in areas with 

lightly loaded columns, or where new buildings and structures will be built under and 
independent of the platform, shallow foundations may be appropriate. 

 

Seismic design considerations will impact the overbuild design.  The variable soil conditions 
and depth to rock will result in different seismic demands and design criteria. For preliminary 

planning we recommend assuming the west soil profile area be considered Site Class E and 
the east soil profile area be considered Site Class D.  A detailed site specific seismic study 

will be required for final design.  The study must be performed to adequately define design 

parameters for different soil conditions and for different platform areas defined by expansion 
joints. 

 
Preliminary Foundation Options 

 

Rock socketed caissons are feasible where bedrock is within about 150 feet of the surface; 
caissons are possible where rock is deeper however equipment becomes more specialized 

and the number of contractor able to perform the work becomes more limited. Designers can 

plan for 13,000 to 30,000 axial kips per pile for diameters of 48 to 96 inches, respectively 
assuming Class 1b rock or better with a 30-foot long rock socket.  Caissons are typically 

designed using a presumptive side shear of 200 psi in compress and 100 psi in tension. 
However, given the significant number of caissons required for the overbuild we recommend 

performing design-phase load tests to evaluate the potential for achieving a higher side shear 

value; and side shear value of 300 to 350 psi may be possible for high quality bedrock and 
could significantly reduce the length of rock sockets.   

 
If rock is very deep, soil-socket drilled shafts can be considered. Capacities will be impacted 

by the soil types present at these locations. We considered soil consisting of denser glacial till 

(east), weaker sands, silts and clays (west), and a mixed soil profile for shaft diameters 
ranging from 48 to 96 inches. The range of axial capacities for 100-foot and 150-long drilled 

shafts is summarized in Table 3.1 below. 
 

Table 3.1 – Axial Capacities for Drilled Shafts 

Drilled Shaft 48-inch (kips/pile) 72-inch (kips/pile) 96-inch (kips/pile) 

Length 100 ft 150 ft 100 ft 150 ft 100 ft 150 ft 

Denser Glacial Till 1,800 2,500 3,000 4,300 4,500 6,000 
Mixed Soil Profile 1,600 2,400 2,800 3,800 4,000 5,400 
Weaker Soils 1,200 1,800 1,900 2,800 2,700 3,900 
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Barrettes, although currently unavailable in the region, can provide greater lateral load 

resistance than drilled shafts of similar cross-sectional area. They can also provide a 
significant bearing area and corresponding high axial load resistance.  They are constructed 

similar to a slurry wall, using clamshell or hydromill excavation equipment and bentonite 
slurry. Barrettes would extend to bedrock and can be arranged in linear rows or in I, T or X 

configurations to obtain required axial and lateral capacities.  Axial capacity of about 2,800 to 

4,300 kips are likely feasible for 8’ to 12’ long barettes bearing on Class 1a rock. 
Shallow foundations may also be feasible for lightly loaded columns, or for low rise ancillary 

buildings and utilities in the yard areas within soil profiles dominated by denser glacial till with 

an axial capacity of about 3 tons per square foot. 
 

Foundation Construction Considerations 
 

The original feasibility study noted that track removal and replacement may be required for 

foundation construction (drilled shafts and pile caps), and that new foundations may extend 
beneath the tracks. Clear space between the existing tracks varies from about 4 to 21 feet 

with ballast and asphalt surface covers.  Four feet clearance will limit the size shaft that can 
be constructed to about three foot diameter (about 7,000 to 8,000 kip maximum caisson 

load).  In these areas track removal will likely be required, or numerous smaller diameter 

shafts will be needed (with lower axial and lateral capacity).  In tight spacing areas where 
higher loads are required, barrettes may be more viable.  

 

We expect that the railroads will require the new foundations be isolated from the track bed.  
This is to prevent the transfer of load or the movement of rails as a result of overbuild lateral 

loads. On similar projects a track isolation casing was used. The isolation casing is slightly 
larger than the drilled shaft casing and provides an annulus for the caisson to move without 

imparting load to the track bed.  For barrettes, a means of isolating the barrette from the track 

bed or demonstrating only a nominal movement under load will be required. 
 

There are several MTA-LIRR tunnels passing below the rail yard and a City Water Tunnel No. 
2 runs below the rail yard along 39th Street.  The Queens-Midtown Tunnel and the 7-Line 

subway begin running underground west of the overbuild area near the throat of rail yard and 

the E-, F-, M- and R-Lines run north of the site beneath Northern Boulevard. New foundations 
will be required to transfer loads below the tunnels such that the tunnels do not experience 

any increased stress. This is typically accomplished using a secondary casing as a bond 
breaker above a theoretical influence line (typically 1H:1V or 1.5H:1V) extending upwards 

from the tunnel to eliminate and load transfer above the line. The specific requirements for 

bond breakers will be dictated by the railroad and must be evaluated based on actual 
foundation layout and loading.  Advanced modeling will likely be required to justify the bond 

breaker and to justify any requested variation from the railroads requested influence line. 

 
Constructing foundations for a large overbuild requires significant equipment occupying a 

rather large footprint. The actual equipment performing the work, material handling 
equipment, spoils management, slurry tanks, and general operations require adequate room 

to safely perform the work. A specific minimum track outage plan must be agreed to by the 

various agencies as part of any RFP to developers. Without agreed to minimum track 
outages the responders will not be able to develop construction schedules or budgets.  

 
Numerous buried utilities and the overhead catenary power system will complicate 

Caissons 
(for 30-ft Rock Socket) 

13,000 21,000 30,000 
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construction and will require close coordination to relocate utilities during construction.  

 
All intrusive work (such as excavation and drilling) will need to comply with environmental 

requirements as defined by site-specific consent orders and general New York State 
Department of Environmental Conservation regulations. This will mostly focus on proper 

worker health and safety and on soil and groundwater handling and disposal. 

 
 

3.02 Column and Superstructure Systems and Construction 
 
A series of diagrams is presented in the appendices of this memo in order to illustrate the 

geometric constraints that define the deck geometry and drive the design. The most 

influential factor on the type of deck system is the spans that are required between available 
column lines. Appendix A.6.L provides color-coded heat maps for the yard to provide a 

graphical representation of where various overbuild elements may be appropriate. Appendix 
A.6.M provides a graphical representation of what framing plans for the different areas of the 

yard may look like. Appendix A.6.N shows the extent to which the deck is not expected to 

meet minimum vertical clearances due to the need to interface with the existing bridge 
structures. In the regions marked in Appendix A.6.N, the deck envelope is kept at a minimum 

and will require tightly coordinated efforts during the design effort. Appendix A.6.O illustrates 
the anticipated deck geometry at the existing bridge conditions. Appendix A.6.P illustrates 

some typical details of how the deck could connect at the column lines, how the deck would 

connect at the existing adjacent structure with an expansion joint, and how the columns could 
integrate with crash walls required for the yard below. Finally, Appendix A.6.R is provided to 

illustrate what an overbuild structural solution could look like in a 3D environment. 

 
Sunnyside Yard is a very active railyard used by Amtrak, NJ Transit, LIRR and General 

Motors with NYCDOT Bridges and the New York City Transit No. 7 line spanning over the 
yard.  Construction within the yard needs close coordination with these entities with proper 

consideration for clearances and train operations to determine possible outages to perform 

work.  An in-depth understanding of existing and future conditions, such as geologic profiles 
and proposed building typologies, will help identify the types of structures to build and 

appropriate types of equipment, access and construction staging.      
 

With the Amtrak Master Plan not yet under construction, details of the overbuild can be 

coordinated into the assumptions and design criteria of the plan's future capital projects. This 
will benefit the constructability of an overbuild by integrating needed clearances for columns 

and equipment as well as optimal span lengths for the deck.  Also, depending on the 
schedule for each project, foundations and columns for an overbuild can be constructed 

ahead of time under the capital projects of the Amtrak Master Plan. 

 
One example to draw on is the Manhattan West project where they used a custom-built 

launching gantry to position precast/post-tensioned beam spans above 15 live rail lines and 

their electrified catenary power lines (See Figure 3.1 below). These beams will support a 
public plaza and parking structure between two high-rise buildings.  This approach eliminates 

the need for intermediate columns and re-supporting overhead catenary.  This is a unique 
case at the West Side Yard where the height of catenary power lines is not as variable as it is 

for Sunnyside Yard.  At Sunnyside, the deck height needs to be carefully considered to 

accommodate both the variable topography and the transition points along the perimeter of 
the yard and at the NYCDOT bridges. 
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Figure 3.1 -  Manhattan West 

 
Concrete Superstructure 

 
Just as important as the load demands, the design of the superstructure needs to consider 

constructability.  Mobilization of material, assembly and crane picks determine the feasibility 

of the proposed superstructure.    The topography and constraints within the yard differ from 
one zone to another.  Where steel superstructure may work at one location, a concrete one 

may work for another.   

 
Precast concrete components provide many advantages over steel. By avoiding the use of 

any cast in place concrete, the precast component can be installed quickly, efficiently, and 
safely, all while minimizing track outages. Once the concrete unit is installed, it provides a 

good work surface area for construction staging, while also providing protection for the track 

and sensitive systems below. On the other hand, precast solutions can be considerably 
heavier than their steel counterparts, requiring innovative solutions in order to construct them.  

 
The deck spanning between girders would consist of the precast component, which is 

available in a variety of unique shapes. Examples include hollow core precast plank, bulb tee 

girders, and NEXT beams for shorter spans, box tub Girders for intermediate spans, and post 
tensioned box girders for longer spans  (See Section V - Structural Matrix).  

 

Due to limited site access and maneuverability, significant coordination will be required for 
the delivery and placement of the precast units. For components up to 50 ft in length, delivery 

from a precast concrete manufacturing facility is relatively simple, requiring little coordination 
with NYCDOT.  Spans between 50 ft to 100 ft will require special permitting and planning.  

Delivery from the site’s loading area to a precast component’s final installed location will also 

require a clear lifting plan and path.  
 

Placement of heavy lifting equipment (tower cranes, gantry cranes, etc.) as well as maximum 
lifting capacity limitation will be a challenge, and as such, attempts to deliver the components 

as close to their final locations should be made. In some cases, however, this may not be 

possible. One possible solution would be to manufacture precast units on site and position. A 
temporary precast concrete plant can be set up, with workers assembling forms and steel 

reinforcement in a staging area adjacent to the components’ installed location. A ready mix 
truck could then be delivered onto the job site, pouring concrete that would then be allowed to 
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cure under controlled conditions until ready to be set in place. This option would eliminate the 

need for special truck permitting from NYCDOT.  
 

For larger spans requiring the use of a post-tensioned box girder, individual components can 
be delivered in 10’ lengths using a typical tractor-trailer and assembled on site. These box 

girders also combine the deck and superstructure into a single system, reducing the time 

required to complete the installation. The larger depth of the post-tensioned box girder spans 
also allows for the storage of utilities and mechanical equipment within the interior of the unit 

as well. Installation of these structures can be tailored to fit the site conditions. In order to 

avoid using false work which would interfere with the tracks below, a launching gantry can be 
employed to help connect the individual components prior to any post tensioning. In Figure 

3.2 below, a segmental concrete structure is being placed with the use of a launching gantry, 
supported from the two adjacent cast in place columns. Once the post tensioning has been 

installed, the gantry can be moved onto the next span and the process can continue. Some 

launching gantries make use of the existing spans for support, so that the new span can be 
cantilevered over onto the next support. Though this construction technique is popular 

globally, there may be significant lead-time to allow a U.S. contractor to become familiar with 
this method, especially on the East coast where these types of bridges are not often built.  

 

 

Figure 3.2 -  Launching Gantry (Source: Huada Crane) 

 

 

Steel Superstructure 
 

Using steel components for the superstructure also offers many advantages compared to 

precast concrete. A typical steel structure would consist of a steel column and girders 
perpendicular to the tracks. The deck would be supported by various steel components, from 

wide flange shapes, built up plate girders, and trusses. A concrete topping slab would tie the 
structure together, provide a working surface, and protect the tracks below. Steel is lighter 

than precast concrete, allowing for more flexibility in fabrication, assembly, delivery and site 
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installation. For example, whereas crane capacities may be an issue for a precast concrete 

element, steel may be light enough to eliminate this concern. In some instances, steel 
sections can be more compact compared to the precast components, allowing for greater 

maneuverability on site, which leads to simpler installation.    
 

Steel has the added benefit of a more experienced workforce in the region. Field assembly of 

trusses and connections are routine and can be performed with confidence. For areas of the 
project where clearances and accessibility are limited, steel components can be delivered by 

piece, and assembled in their final installation location. For example, the installation of the 

deep transfer trusses over the EAS tunnels may necessitate this technique. The transfer 
trusses will be too large and too heavy to be lifted in place as a single assembly. One 

possible solution includes erecting a temporary work surface to protect the tracks and 
catenary structures below, and using a mobile crane off the Honeywell Street Bridge to 

maneuver the initial individual truss components into place, where they would be field 

connected. As construction continues, for areas outside the reach of a crane from the bridge, 
individual components can be delivered during coordinated, temporary track outages.  

 
If access to a significant portion of the yard was made temporarily available, use of self-

propelled modular transports (SPMT) could be used to position and install fully assembled 

truss assemblies (See Figure 3.3 below). The use of SPMTs means that the entire assembly 
could be erected in advance of the installation, requiring only a short window to move the 

structure into place and install, accelerating the overall project. However, using SPMTs over 
the existing track structure would require significant preparation including placement of 

geomats to protect existing railroad steel. The presence of an electrified third rail also 

presents a challenge. Overall, these difficulties may make overhead construction the 
preferred practice.  

 

 

Figure 3.3 - SPMTs at Work (Source: Alatas Big Lift) 
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Lateral Design 

 
The lateral design and lateral loading will be an iterative process with each informing the 

other.  In most cases unless base isolation is adopted for the project, seismic design will 
govern the lateral design.  To simplify the lateral design, cost for the platform and provide the 

most versatility for the design of the overbuild, it is recommended to use a response 

modification factor of 3. 
 

The structure supporting the platform will be a combination of columns and walls most likely 

using reinforced concrete for durability, fire protection and crash wall requirements, though 
steel options have also been provided for pricing.  Columns would be placed between tracks 

at approximately 25 ft to 30 ft on center as described previously.  Columns would sit on 
caisson or pile caps as outlined in Section II - geotechnical report.  Columns would be linked 

together at their tops parallel to the track by pier caps, see Figure 3.4. 

 

Figure 3.4 – Proposed structural cross section 

 

Lateral loads parallel to the track would be resolved by the concrete shear walls between the 
tracks or by moment frames created by the columns and pier caps running parallel to the 

tracks. Perpendicular to the track there are three options to resolve the lateral loads.  Each 
option has benefits and draw back as outlined in Table 3.2. 

 
Table 3.2 – Lateral Framing Design Options 

 

Option A – Fixed Column Base / Fixed Column Top 

Pros Provides highest stiffness, reduced column sizes, smallest expansion joints 

Cons Larger foundation elements, more robust column connections 

Option B – Pinned Column Base / Fixed Column Top 

Pros Reduced foundation elements 

Cons Larger columns sizes 

Option C – Fixed Column Base / Free Column Top 

Pros Lightest and simplest structure 

Cons Base isolation initial cost and maintenance, Largest expansion joints 
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For a baseline structural concept Option B has been chosen to resist lateral loading 
perpendicular to the track.  Option B would be the most typical construction typology though 

other options should be simultaneously reviewed as there may be substantial initial cost 
savings for the structure and foundations.  Typical column sizes for Option B would be 36 to 

48 inches square in concrete or 20 to 36 inches square built out of 2 to 4 inch thick steel 

plates, see Figure 3.5. 
 

 

   Figure 3.5 - Typical Column Sizes 

 
 

Illustrations of the yard superstructure are shown in figures 3.6 and 3.7, which show the 48" 
square concrete column scheme. Figure 3.6 illustrates how the layout of the column lines is 
aligned with the track orientations. Note that the columns are not located over the East Side 
Access tunnels, which will require trusses to span across and support the deck planks. Figure 
3.7 shows the area just east of the 39th street bridge at the northern part of the yard. Note 
that the columns for the deck and the future proposed Amtrak structures are integrated in 
order to be efficient with the available square footage of the yard. 
 
 

 

Figure 3.6 - Column Layout Over Entire Yard with 48" square columns illustrated 
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Figure 3.7 - Representative Sample of the Overbuild Structure Just East of 39th Street 

Bridge 

 
 

3.03 Deck Systems and Construction 
 
Steel and precast concrete options were investigated for the overbuild deck, and are 

illustrated in Appendix A.6.Q and described below. It should be noted that approximate span 

ranges are presented in Appendix A.6.Q for each type of option, so solutions may be more or 
less applicable depending on the spans that are required for a particular phase. Refer to 

Appendices L and M for a representation of the spans. 
 

For a visualization of the deck structure over the entirety of the yard, see Figure 3.8. The 

deck elements will come in discrete units with steps in the top of deck elevation to facilitate 
fabrication and erectability. The smoothing of the finished grade will be achieved with 

landscaping.  
 

 

Figure 3.8 - Deck Structure Over Entirety of the Yard 

 

 
Precast Concrete Structural Solution 

 
A precast concrete structural solution would consist of cast-in-place concrete columns and 

cast-in-place pier caps parallel to the tracks.  Precast shells can be used as forms in order to 

save time constructing the columns and beams. The deck spanning between girders would 
consist of precast structure varying in type from hollow-core plank, bulb tees, precast NEXT 
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beams, concrete box girders and concrete segmental girders depending on the structural 

spans. In all scenarios, a final topping slab would be cast to tie the structure together and 
provide a solid diaphragm.  

 

       

 
Figure 3.9 - Hollow Core Precast Plank       Figure 3.10 - Precast NEXT Beams 

 

              

 
Figure 3.11 - Precast Bulb Tee       Figure 3.12 - Precast Concrete Segmental Girder 

 

           

 
         Figure 3.13 - Precast Concrete Box Girder 
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Steel Structural Solution 

 
A steel structural solution would consist of steel column and girders parallel to the tracks. The 

deck would consist of steel members varying in type from traditional wide flange shapes, 
built-up plate girders to single and double trusses. The first level of deck above the tracks 

would consist of 18” to 21” deep precast hollow core planks spanning 25’-0” to 30’-0” parallel 

to the track with a final topping slab to tie the structure together. The precast concrete planks 
would be used for the first layer of deck above the tracks in order to quickly cover the tracks 

and provide a protected working space. The second level of deck can be either precast 

concrete planks plus topping or slab on metal deck. 
 

 
 

      

 
Figure 3.14 - Standard Rolled Wide-Flange Figure 3.15 - Plate Girder + Precast Plank 

Beam + Precast Plank 

 

       

 
Figure 3.16 - Truss and Plank   Figure 3.17 - Double Truss 

 
Comparing Precast Concrete and Steel 

 

In both the steel and precast concrete scenario, for spans greater than 90 feet, the structure 
would allow for space within the superstructure to run mechanical services or to create 

occupied space for storage where the depth is sufficient. In the precast concrete solution, this 
opportunity is available when concrete box girders or concrete segmental girders are used. In 

the steel solution, at deep plate girders and at the single and double truss solutions, 2 levels 

of decking can be provided at the top and bottom flanges or at the top and bottom chords of 
the truss, in order to create this space. 
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The advantage of a precast concrete deck is that precast elements can be set quickly. In the 

precast concrete scenario, the precast deck is also the main North-South structural span 
whereas in the steel scenario, the steel structure spans the main North-South direction with 

shallow precast concrete planks spanning the shorter East-West direction. This would result 
in less crane picks for the precast solution. Also, being able to set the planks quickly is 

advantageous as it immediately provides a working surface for the overbuild above and 

protection for the tracks below. It could also potentially lead to less track closures. In some 
cases the precast concrete solution also results in thinner structural depths which is 

beneficial to the top of structure transitions within the deck and at edge conditions to Skillman 

Ave, Northern Blvd and the NYCDOT Bridges.   
 

The advantage of the steel solution is that steel is lighter than the long span precast concrete 
elements. This provides advantages in terms of constructability as smaller cranes can be 

used. This may also lead to opportunities to allow staging to occur off of the existing 

NYCDOT bridges. In comparison, the precast structures will require bigger cranes and 
potentially more double crane scenarios in order to lift the longer spans. The crane loads will 

also likely be too high to stage off of the NYCDOT bridges. Refer to Appendix A.6.K for a 
Structural Matrix Chart showing different precast and steel solutions depending on the 

structural spans. 

 
Thermal Considerations 

 
When structures do not have room to expand under thermal changes, substantial forces and 

stresses in the structure can develop.  It will be critical to divide the platform into isolated 

regions with expansion joints to allow the structure to freely expand and contract.  The 
following are the recommended thermal changes based on ambient fabricated and erection 

temperature of 60° F. 

 
 During Construction: +/- 60°F (0°F to 120° F) 

 After Completion: +/- 40°F (20°F to 100° F) 
 

The structure will be susceptible to the highest temperature swings during construction when 

steel and concrete are exposed directly to the elements and no thermal mass from the 
overbuild is available to limit temperature variations.  The structural isolation joints will be 

designed to allow the construction movement, while the finished expansion joints will be 
designed to allow movement of the completed structure.  Expansion joints must also account 

for both seismic and wind movements; it is estimated joints will need to allow for 

approximately 6 in to 8 in of movement at the platform level. 
 

Best practice is to provide isolation joints approximately 300 ft to 600 ft on center.  Joints will 
be aligned to major column lines below deck. A consideration specifically at Sunnyside Yard 

is to minimize the number of isolation joints to minimize the opportunity for water infiltration 

into the yard below. Figure 3.18 below provides a proposed layout of Sector B expansion 
joints. 
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Figure 3.18 – Sample Isolation Joint Proposal for the Far Western Region 

 

 
3.04 Sequencing Diagrams 

 

Diagrams are provided in Appendix A.6.T to illustrate potential construction sequencing in a 

manner consistent with that outlined in the Master Plan Handbook. However as this Master 
Plan is just a framework to guide future work they are intended only as an example of how 

phasing would be sequenced. Actual phasing and construction sequencing will depend 

heavily on the inputs from stakeholders, any ongoing work or requirements set by the Rail 
Entities, market conditions, and developments in construction technology. It is also 

noteworthy that while this Master Planning effort does solicit feedback from residents in the 
surround neighborhood through a series of public meetings, there is no Environmental Impact 

Statement process underway at this time. This process would impact both the overall phases 

as well as the sequencing within each phase. 
 

The work within each phase is indicated to occur in discrete regions, rather than work being 
performed in all areas of the phase simultaneously. Treating the sequencing in regions will 

help optimize the required sequencing of track closures and is reflective of the tendency of 

contractors to work in chunks of areas at a time. Additionally, the diagrams assume that the 
work in each region will be divided into stages of construction, indicated in the key at the 

bottom right of each sheet. The foundation work is indicated with a brown color, the 
superstructure work is indicated with a blue color, and the deck erection work is indicated 

with a red color.  

 
These stages are considered the basic steps that will interact with each other in adjacent 

areas. For example, where foundation equipment for one region can be on site to perform 

work, in the next sequence the adjacent area may undergo the same work so that the 
equipment can be relocated but can continue working. Another example of the stages of work 

interacting with each other is represented by the orange color. If a portion of deck is 
completed in one region but can be used as a laydown area for an adjacent region, the color 
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will change from red to orange. After the region is no longer required to support the 

construction of adjacent areas, it will change from orange to green to indicate that a region is 
complete and can be turned over. See figures 3.19 and 3.20 for a sample of the sequencing 

diagrams from Appendix A.6.T. 
 

 

 
Figure 3.19 - Sample Sequencing Diagram with Color-Coded Regions 

 

 

 
Figure 3.20 - Color Code Key for Sequencing Diagrams 

 

In terms of the progression of the work from one sheet to the next, the general theme is that 
each region will increment by one stage, and that each sheet will introduce work in a new 

region. Where foundation work begins in one region, the next duration will include 

superstructure work in that region, and foundation work will begin in a new region. Then on 
the following sheet, the region with superstructure work will increment to deck erection work, 
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the foundation work will increment to superstructure work, foundation work will begin in a new 

region, and so on. With this scheme, construction equipment can be employed continuously 
by moving from one region to the next.  

 
An estimated duration is presented on the upper right of each sheet. However, it should be 

noted that these estimated durations are a placeholder and are based on several 

assumptions and a "top-down" methodology. First, the total duration of each phase is based 
on the costing model assumption that a contractor could spend about $10,000,000 dollars in 

one month. The total cost per phase was divided by this figure, to get the total number of 

months for the phase. Then, the total phase duration is distributed proportionally by the 
square footage of work indicated on each sheet.  

 
Different stages of work in different regions of the Yard are assumed to be occurring 

simultaneously on a given sheet. Therefore each sheet is weighted by the largest region 

being worked on, rather than the total square footage of work on the sheet. This makes 
sense if considering that the second sheet of each phase, which has two regions, should not 

take twice as much time as the first sheet which only has one region because the two regions 
on the second sheet can be occurring simultaneously. Also, it should be noted that these 

durations should be read as time actively performed working in the yard. They do not include 

preparation time for design drawings, mobilizing contractors, developing approved shop 
drawings, and fabricating structural elements that will be shipped to the site. These 

"preparation" steps are a relatively small portion of the cost, and for most of the sequences 
identified on the sheets, this work can be occurring simultaneously with other work being 

performed on a previous sheet.  

 
Lastly, regarding the durations, a more detailed and "bottom-up" approach to developing a 

project schedule based on the particular structural solutions and construction methodologies 

of a given phase should be developed as the moves forward. Durations of work at that time 
should not be compared to the durations presented in Appendix A.6.T. These durations are 

presented as a high-level first attempt, and should only be used for relative comparison only.  
 

3.05 Considerations for Sequencing 
 
Generally speaking, regions that are more accessible and have more available area between 

tracks are sequenced to begin foundation work first. Mobilizing labor and materials will 

require coordination between the lots surrounding the project and the railyard operations. 
Starting with regions that have more available laydown area will maximize opportunity for the 

contractors to make use of available space within the yard. Suggested access roads are 
shown in the sequencing diagrams but will be highly contingent upon coordination at the time 

of project execution. As it is recommented to begin work first on the regions at the North and 

South edges of each phase, there is a tendency of the work flow to "meet in the middle". For 
these middle zones, the column erection will have already been completed at the south and 

north side, and so that region will typically be indicated in the sequencing diagrams to begin 

with the deck erection phase. 
 

Another general principle for sequencing is that all the work for a given set of rail lines 
completed sequentially before encroachment onto another set of rail lines. Since the rail lines 

generally run east to west (nominally), this is consistent with the approach to begin at the 

northern and southern regions of the yard and complete work moving east to west before 
continuing toward the middle. When considering sets of rail lines, it should be noted that 

some of the lines are interconnected by switches, and that outages on one line may affect 
others. 
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Without a definite timeline  coordinatingthe phasing of the deck construction with the phasing 

of the Amtrak Master Plan will be a challenge. Column locations and capacities should be 
coordinated due to the limited availability of locations. This will require the new Amtrak 

structures and the overbuild to utilize the same columns.  
 

One advantage of the deck overbuild occurring first is that the deck structure could literally be 

the roof of the yard-level structure which would maximize available vertical space. Certain 
Amtrak structures could also extend above the deck, such as with the intended High Speed 

Rail facility. "Leave-outs" in the deck overbuild could be coordinated to allow vertical 

transportation through the facility such as elevator or stair openings. The one scenario which 
could be difficult to maneuver is if a new Amtrak structure is constructed that conflicts with the 

current deck envelope and does not coordinate column capacities. While provisions to frame 
around the building with the deck system could be feasible for smaller buildings, the length of 

the High Speed Rail Facility, in particular in the East / West direction, would present a 

significant challenge. So long as High Speed Rail Facility perimeter columns have capacity to 
carry deck loads, the deck could simply be omitted in the footprint of the Amtrak structure. 

However, if the perimeter columns do not have capacity built in, and there are limited 
alternate locations for columns, the Amtrak structures could potentially be prohibitive of a 

deck overbuild in that area. 

 
A series of additional considerations at a smaller scale will also be necessary to coordinate 

for integration of the railyard infrastructure. The section titled "Proposed New Railyard 
Structures" addresses these elements in more detail. 

 

 
3.06 Loading Assumptions and Restrictions on Use 

 

Based on a review with the design team, a baseline loading scenario was determined in order 
to provide a high level of flexibility. This loading scenario consists of the following loading: 

 

Superimposed Dead Load =  600 psf Build-up or Equivalent Building Load  
    30 psf Hung Mechanical Below (Support of Rail Yards) 

 
Live Load =    300 psf Equivalent Roadway Loading 

 

This loading would allow for up to 4 feet of soil build-up for landscaping or build-up to 
negotiate differential grading elevations with access for either pedestrians or vehicles. 

Alternatively, this loading scenario is equivalent to a high density of low-rise buildings 
consisting of either 10-story lightweight wood construction residential buildings or 5 story flat 

plate concrete residential buildings. This would also allow for 7-story steel office buildings or 

5-story steel retail buildings.  See Figure 3.21 below.  
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Figure 3.21 - Baseline Loading Scenario 

 

Lateral Loading  
 

In addition to gravity loading (self-weight, superimposed dead load, live load, snow load) the 
platform must also support lateral loading from wind, earthquakes and thermal expansion and 

contraction. 

 
Wind loads are dependent on the site location and wind speed as well as the overbuild height 

and density.  Because the actual program and build out are still unknown, a sensitivity 
analysis was performed varying the building heights from 5 to 70 stories (60 ft – 710 ft) and 

development densities ranging from a FAR of 2.5 to 5.0 (FAR based on gross decked area).  

Table 3.3 provides a summary of the wind sensitivity analysis to building height and density. 
Wind loads were analyzed using the New York City Building Code 2014 using a 98 mph 3 

second wind gust.  The code provides an opportunity to reduce wind forces by up to 20% 
when code based loading is shown to be conservative by a wind tunnel study.  Ultimately a 

wind tunnel study will be required for the site taking into account the master plan zoning.  

Depending on the platforms structural lateral system wind may not be the controlling load 
case, so the reduction in loading may not influence the design. 
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 Table 3.3 – Wind Sensitivity Analysis – Base Shear (psf) 

 

Story Height 
(ft) 

FAR 

2.5 3.0 3.5 4.0 4.5 5.0 

5 60 5.5 6.6 7.7 8.9 10.0 11.1 

10 110 5.7 6.8 8.0 9.1 10.2 11.4 

30 310 6.6 7.9 9.2 10.5 11.9 13.2 

50 510 9.0 10.8 12.6 14.4 16.1 17.9 

70 710 10.1 12.1 14.1 16.1 18.1 20.1 

 

Seismic loads are determined by several factors including site location, site class, importance 
factors, and structure type.  Table 3.4 provides the design factors used to determine seismic 

loading.   

 
 Table 3.4 – Seismic Design Factors 

 

Short Period Acceleration – SS 0.2811 

Long Period Acceleration – S1 0.0731 

Site Class D, E2 

Importance Factor – IE 1.25 

Response Modification Factor – R 3.0 

 

Table Notes: 
1 Short and Long Period Acceleration per ASCE-07.  
Use of site-specific values is strongly recommended. 
2 See Langan Geotechnical Memorandum for 
locations of site classes D and E. 

 

 

Seismic Loading in general decreases as building height increases but increases with mass.  
It was found that the “Base Build” condition, where the platform is constructed with either 

plaza loading or 5 story buildings created the highest seismic loading of 108.2 psf of base 

shear, approximately five times higher than the highest wind loading base shear.  Therefore, 
in almost all cases the seismic loading on the overbuild platform will control the lateral loading 

regardless of the overbuild condition unless the platform can be seismically isolated (see 
section on base isolation). 

 

Supporting Buildings 
 

One important consideration to note about the deck loading assumptions is that even for low 

and mid-rise buildings, which are included in the load allowance, there must be strategic 
planning to deliver the loads to the deck and ultimately the column lines. This planning can be 

highly dependent on the orientation of the column lines below the building footprint. Appendix 
A.6.S illustrates a case study with proposed solutions to accommodate structures on top of 

the deck overbuild for a low-rise and mid-rise Institutional building. For the low-rise building, 

spread footings will suffice to deliver the load to the deck, but it should be noted that the 
depth required for the footings will impact the elevation of the finished ground floor, which 
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must in turn be compatible with top of grade outside the building. This is achievable with a 

maximum of 4'-0" of landscaping buildup outside the building, but steps in the top of deck and 
the routing of utilities should be considered at particular locations. 

 
The mid-rise building in Appendix A.6.S is illustrated with four different options: 

 

1. Provide a 2-Story transfer truss at the 2nd and 3rd levels of the building to transfer all 
the load to the column lines directly 

2. Provide a 1-Story transfer truss above the 5th floor to transfer all the load from 

additional floors directly to the column lines. The first five floors can be supported 
directly on the truss. 

3. Provide transfer trusses within the deck envelope and beams between the trusses to 
coordinate with column locations. 

4. Provide transfer trusses within the deck envelope and coordinate the column 

locations of the building to land on the trusses directly. 
 

While general rules can be applied to all areas of the yard, which are captured in the baseline 
loading scenario, it is important to recognize that addressing particular locations, as was 

done with the Appendix A.6.S Case study, will provide additional areas of opportunity for 

supporting taller buildings. As plans develop for individual phases, coordination between the 
design team and the railyard entities will be critical for assessing column sizes, deck depths, 

and the required clearances below. However, the following considerations can be evaluated 
to provide maximum flexibility. 

 

• Deck Clearance and Circulation Network: Additional clearance relief assumptions through 
discussions with Amtrak engineers, enabling continuous, “at-grade” connections between 
the deck and the bridges could allow the Master Plan to contemplate more than one east-
west arterial. 

• Tower Orientation: While constraining the orientation of the towers simplifies engineering 
solutions, it does not necessarily universally prescribe their orientation.  Less generalized 
solutions can accommodate wind loads through the deck itself, or through non-uniform 
trusses. While non-uniform trusses are somewhat more complicated to engineer, they do 
not use substantially more material nor greatly increase construction complexity.  Note 
that there are some instances where building orientation may be the best available 
solution to either loading or expansion joint considerations. 

• Performance of the Deck: Recognizing that minimizing deck thickness is more of a 
priority around the edges of the deck than the middle, and leveraging clearance relief 
gained through negotiation with Amtrak, span length is not necessarily a direct correlation 
to the height of buildings above 

• Track Closure Strategy: The Master Plan costing approach takes in to account the limited 
work windows allowed in areas over switching, but recognizes that once spanning 
elements are placed and temporary protection can be established, yard operations below 
can resume regardless of what is being built above, be it a park or a high rise. 

 
 

4.00 INFRASTRUCTURE PLAN 
 
4.01 Stormwater Management 

 
In order to establish a baseline for stormwater management preliminary estimates of 
stormwater runoff and peak discharge were calculated using the United States Department of 
Agriculture’s (UDSA) Urban Hydrology for Small Watersheds TR-55 Graphical Peak 
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Discharge method. Drainage areas were assumed to be decked areas and new construction 
along Skillman Avenue only, as runoff from surrounding land is already managed by DEP 
sewers. For the purposes of this analysis, drainage areas are delineated based on proposed 
phasing. Given the uncertainty in construction order and timing, it is assumed that the 
infrastructure of each phase, include facilities for stormwater management, will be 
independently operational with discrete connections to the surrounding street utility grid. 
Current conceptual planning outlines eight phases. This analysis includes eleven separate 
drainage areas, based on that phasing and the locations of existing bridges and the break in 
decking over the “mainline”.  
 

 

Figure 4.1 - Sunnyside Yard Master Plan Phased Drainage Areas 
 
Building typologies on the proposed deck are of mixed use and range from high to low 
density in a roughly north to south gradient. The master plan includes a street grid which 
connects blocks of buildings, plazas, and green open space. Varying land use and cover 
types within each drainage area were measured for calculation of a weighted curve number, 
a variable that impacts expected runoff. Type III Rainfall Distribution precipitation data for the 
2-, 5-, 10-, 50- and 100-year, 24-hour rainfalls was used to calculate the stormwater runoff 
and stormwater peak discharge. Table 4. 1 presents these values. Figure 4.1 outlines the 
location of drainage areas. Supplemental figures summarizing peak discharge calculations 
are provided in Appendix A.6.V.  

 
Table 4.1 - TR-55 Peak Discharge (without detention) 

Tributary 
Drainage 
Area 

Area 
(acres) qp, 2-year 

storm (cfs) 
qp, 5-year 

storm (cfs) 
qp, 10-year 

storm (cfs) 
qp, 50-year 

storm (cfs) 

qp, 100-

year storm 
(cfs) 

DA_0_1 1.4 1.3 2.2 3.3 5.1 6.4 
DA_0_2 5.8 9.4 14.6 20.0 28.7 34.5 
DA_0_3 2.8 5.1 7.7 10.5 14.7 17.6 
DA_W_1A 9.2 12.6 20.2 28.6 42.0 51.2 
DA_W_1B 16.2 44.6 61.8 79.4 105.4 122.8 
DA_W_2 16.4 42.9 60.1 77.6 104.2 121.7 
DA_C_1 16.2 47.8 65.4 82.7 109.5 127.0 
DA_C_2 13.6 37.0 51.4 66.2 87.9 102.5 
DA_C_3 10.1 24.8 35.2 45.9 62.1 72.9 
DA_E_1 28.1 58.3 86.1 114.7 158.6 187.8 
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DA_E_2 20.9 48.2 69.7 91.6 124.9 146.9 
 

 
The TR-55 Graphical Peak Discharge method is considered an appropriate runoff analysis 
methodology for watersheds over 10 acres. However, the New York City Department of 
Environmental Protection (DEP) has jurisdiction over all municipal sewer and water 
infrastructure in the City. DEP methodology for designing storm detention facilities and 
connections to sewers is based in the Rational method, considered appropriate for 
watersheds under 10 acres. Given the location of Sunnyside Yard within an area of DEP 
jurisdiction, a parallel tabulation of runoff using DEP criteria is presented in Table 4.2. The 
design storm for this calculation is roughly equivalent to the 10-year storm using theTR-55 
method.  
 

  Table 4. 2 - Rational Method Peak Discharge (without detention) 
Tributary 
Drainage Area QPeak (cfs) 

DA_0_1 2.0 
DA_0_2 17.3 
DA_0_3 9.6 
DA_W_1A 23.1 
DA_W_1B 76.4 
DA_W_2 74.9 
DA_C_1 80.3 
DA_C_2 63.7 
DA_C_3 43.7 
DA_E_1 106.8 
DA_E_2 86.6 

 
 
It is important to consider the Climate Resiliency Design Guidelines, published by the Mayor’s 
Office of Recovery and Resiliency. Their 2018 projections estimate that more intense 
rainstorms will occur with greater frequency, and that what we currently consider to be a 50-
year design storm will have a probability of 5-year recurrence by 2080. When future phases 
of the deck are being designed and constructed, it is likely that they will need to consider 
more robust drainage infrastructure than is required under current guidelines. 

 
Current DEP standards were used when estimating detention and runoff. While it is expected 
that both rainfall intensity and DEP regulations of how much storm flow is allowed into sewers 
will change over time, this is a reasonable standard to use based on current conditions. The 
majority of the sewers within and surrounding the Yard are combined sewers, conveying both 
sanitary and storm flows. Based on available records, sewers surrounding the Yard largely 
have adequate capacity in dry weather and are at or over capacity during storm events. While 
it is likely that the greater Long Island City area will require capital sewer infrastructure 
upgrades in the coming decades, it is also expected that some level of detention or retention 
of stormwater will be required for new development on the Sunnyside Yard deck to reduce 
impact on surrounding sewer infrastructure in wet weather conditions.  
 
To develop an order of magnitude estimate of potential detention volumes, the 10 year DEP 
design storm calculation of the runoff rate for each drainage area was used, as presented in 
Table 4.01.2. It is assumed that runoff on the street network will be unrestricted (ie, not 
tributary to detention) as is typical of a City street. It is also assumed that the remainder of the 
deck which will be developed in blocks of buildings, plazas, and parks, will be detained at a 
rate that meets current DEP guidelines for the borough of Queens.  

 
Preliminary detention volumes calculated using these assumptions comprise 2.5%-12.5% of 
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the footprint for each phase, at 1-ft storage depth. Volumes for each drainage area are 
presented in Table 4.3. This volume could be located in the interstitial space between the top 
of structural deck and finished grade, within building basements as something akin to a 
conventional detention tank, within water features at the deck surface, or as roof detention on 
the buildings to be constructed on the deck.  
 

    Table 4.3 - Preliminary Storage Volume Calculations  
 

Tributary 
Drainage Area Volume (cf) 

% Area For 
Drainage1 

DA_0_1 1,510 2.5 
DA_0_2 16,220 6.5 
DA_0_3 9,170 7.5 
DA_W_1A 22,360 5.6 
DA_W_1B 83,620 11.9 
DA_W_2 80,280 11.3 
DA_C_1 88,130 12.5 
DA_C_2 68,290 11.5 
DA_C_3 46,460 10.6 
DA_E_1 109,110 8.9 
DA_E_2 90,440 9.9 
 
Table Notes 
1 assumes a 1-ft storage depth 

 
 
4.02 Utility Routing 

 
There are components of all major utility systems – sewers, water mains, electrical 
infrastructure, gas mains, and telecom infrastructure – present in the streets that are adjacent 

to the Yard. Based on available records, utility infrastructure to the north and northwest of the 

Yard is generally denser than the infrastructure grid to the south and east. There are some 
locations along the south side of the Yard where sewer is not present in Skillman Avenue. It 

should be noted that the presence of infrastructure does not ensure adequate capacity. 
 

Many utilities are present within Sunnyside Yard serving existing facilities. For the purposes 

of preliminary utility services planning for the proposed deck, connections to the existing 
infrastructure within the yards is not expected, with the potential exception of storm water flow 

from the western deck areas. Two 48-inch storm sewers, owned by Amtrak, drain from the 

western part of the Yard to the Dutch Kill. As the deck will capture much of the rainfall that 
currently impacts the Yard, it is assumed that those sewers will have additional capacity. 

Given the direct discharge of the outfalls, using this existing infrastructure to convey storm 
flow could reduce the need for detention or retention on parts of the deck.  

 

Details of routing sewers and utility lines and the size of those services will be determined in 
future design phases, as each phase is developed, the type of structural deck determined, 

and developments in the surrounding areas that have infrastructure impact can be accounted 
for. For all utility systems, there will likely be design and ownership differences depending on 

the nature of the street grid.  

 
If the deck street grid is written onto the City Map, utility systems will likely follow the models 

of other public streets – DEP will have jurisdiction of sewer and water infrastructure, and 
franchise utility companies will install and operate natural gas and electrical grids (Con 

Edison) and fiber optic networks (Verizon and AT&T). Hydrants and water connections would 
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also be reviewed and approved by FDNY prior to installation. If the street grid is instead 

privately owned, operated, and maintained, the agency and franchise infrastructure may end 
at the limit of the deck, with developer owned extensions of the utility network servicing the 

buildings on the deck itself.  
 

All sewers will be installed to flow by gravity where possible. We assume that some amount 

of the sanitary sewer system will be pumped to accommodate the grade limitations of the 
deck. Utilities installed in conduits and mains that are not gravity dependent will have greater 

installation flexibility. Depending on the type of fill used in the interstitial layer and the location 

of the waterlines, they may need to be installed in a thermally controlled chamber or 
otherwise insulated, as the deck itself will likely not offer much insulating value. Illustrative 

sections depicting conceptual street cross sections, including utility services, can be found in 
Appendix A.6.W. 

 
 

5.00 MAINTENANCE AND OPERATIONS OF OVERBUILD 
 
5.01 Operations and Maintenance Requirements 

 
Operations below the deck include the Main Line, Loop Tracks, MTA LIRR Midday Storage 

Yard, Amtrak Bowl Tracks, High Speed Shop and Maintenance of Way.  The deck elements 

within this area include the foundation, columns, piers and the bottom of the deck or 
superstructure.  For the foundation or drilled shafts, no maintenance is required once 

installed as it is below grade and protected from below deck operations.  For the columns, 

piers and bottom of the deck and superstructure, these elements are exposed to potential 
train or vehicular impacts.  Crash wall protection is recommended for columns and piers that 

are in close proximity to moving trains.   
 

Over time, structural deterioration may occur for these elements especially if they are 

exposed to constant moisture due to deteriorating deck joints and waterproofing or flooding 
below deck. Efforts should be made in the design phase to minimize the number of isolation 

joints, which may be more susceptible to water infiltration, and to provide proper and reliable 
waterproofing details. It is recommended that a condition assessment be performed on the 

substructure and superstructure every two years to maintain integrity and proper function.   

 
Operations above deck include areas adjacent to the NYCDOT Bridges, streets, sidewalks, 

buildings, open space, parks and greenway.  The deck elements within this area include the 

deck surface and the deck joints.  The deck surface will be exposed to vehicular and 
pedestrian traffic and moisture from rain events.  Proper surface treatment with overlays for 

streets and sidewalks, waterproofing and proper drainage are recommended for 
maintenance.   Expansion joints will be subject to movement over time and some joint may 

be exposed to moisture from rain events depending on their location.  Similar to the elements 

below the deck it is recommended that a condition assessment be performed on the deck 
surface, drainage appurtenances and deck joints every two years to maintain integrity and 

proper function.   
 

NYCDOT is responsible for maintaining their bridges across the yard.  Subsequent phases of 

work will need to determine who will be responsible for maintenance of the overbuild deck 
substructure and superstructure.   

 
 

5.02 Security and Blast Resistant Design 
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A blast-specific protective design risk assessment of the Sunnyside Yards overbuild 
was conducted. The approach and methodology for this assessment was presented 
to EDC, NYPD Counterterrorism Division and FDNY for comments and 
coordination. Going forward, a risk based approach should be used to lay out and 
design the overbuild structure. Future coordination with Amtrak Engineering, Risk 
Management, and Police & Fire departments should all be included to ensure that 
the goals of the security and blast resistant design effort are achievable, effective, 
and consistent with the expectations of the project partners. On a high-level, the 
intent is to reduce risk by reducing spans wherever possible and incorporating ductile 
detailing. 
 

 
6.00 FIRE AND LIFE SAFETY ANALYSIS  
 

The Fire and Life Safety (F&LS) approach and the resulting Fire Protection Concept for this 

Master Plan are based on the current generally accepted rules of technology. It should be 

noted that the present project is not fully covered by any existing Fire and Life Safety 

guidelines. This project is of an unprecedented scale and complexity.  Existing guidelines are 

used for orientation and as a guide for future design considerations. It will be imperative that 

as the project continues into the next phase of design, a working group (the client, 

MTA/LIRR, Amtrak, FDNY, NYPD, consultant team) is formed to define the safety approach, 

develop safety standards and work together to develop, review, and reach consensus on the 

final design and construction approach.  

 
6.01 Overview 

 

Consideration of the Risks 

The specific dangers for the Sunnyside Yard rail operation can be classified as follows: 

Cold Incidents • Derailment 

• Collision of two trains 

• Collision of a train with a person (e.g. during maintenance work) 

• Collision of a train with an object in the track area 

• Danger to persons from traction power  

Hot Incidents • Fires 

• Explosion 

 

Table 6.1 – Specific dangers for the Sunnyside Yard rail operation 

 

The effects of hot events are generally very serious and can endanger human life on a large 
scale and lead to the collapse of underground structures.  

Protection Goals  

The protection goals considered for the underdeck area are listed in Table 6.2 These protective 
goals only apply to the area below the proposed deck.  
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No. Protection Goal 

(Qualitative) 

Explanation Protection Goal (Quantitative) 

1 Protection of 
persons / staff 

Tenable conditions shall be 
maintained during the 

evacuation phase.  

The height of 2.5 m to be clear of smoke 
during evacuation path (see NFPA 5021)  

The evacuation time on track level should not 

exceed 15 min.  

  

2 Protection of fire 

/ rescue teams 

FDNY and rescue services 

shall be protected against 

heat and smoke to ensure 
the rescue and firefighting 

operation.  

The height of 2.0 (see NFPA 130 Error! 

Reference source not found.2) to be clear 

of smoke during rescue phase (15 minutes 
after fire started) during the evacuation path. 

Injured persons or staff not able to evacuate 
shall be safe when lying or sitting on the floor.  

3 Mitigation of fire 

effects (e.g. 
spread of fire, 

collapse) 

Collapse of the structure 

shall be avoided under all 
circumstances.  

Fire spread to adjacent 

trains should be avoided  

Steel temperatures shall not exceed 500 °C 

/ 932 °F which is understood as critical 

temperature for load bearing steel structures.  

The temperature of the smoke layer 2.5 m 

above ground shall not exceed 450 °C / 842 

°F to not ignite neighbor trains by the smoke 

layer3. The train wall of the neighbor train 

shall not exceed 500 °C / 932 °F to avoid 

ignition.  

Table 6.2 – Qualitative Protection Goals 

 

6.02 Egress Strategies for Track / Rail Infrastructure Level 
 

As far as occupancy below deck (rail yard and adjacent workshops, etc.) is concerned, it 

should be noted that the rail infrastructure portion of the Yard is not a public area It is a 
working rail yard. The persons within the project perimeter are characterized as follows: 

• are healthy and able to react in the case of an incident (e.g. alarming, evacuation, 

first countermeasures, etc.)  

• are aware about the risks in the specific SSY environment (electricity, moving trains, 

fire risks, etc.) 

• have communication measures,  

• have personal safety equipment, 

                                                      

1 NFPA 502 – 2020, Standard for Road Tunnels, Bridges, and Other Limited Access Highways 
2 NFPA 130 - 2017, Standard for Fixed Guideway Transit and Passenger Rail Systems 
3 Austrian Professional Fire Brigades Standard, RTVB 125 S, Smoke and Heat Exhaust Systems, 

2010 
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• are trained and know the environment (equipment, stairs, doors, etc.), 

• can provide first aid, help others, and can use hand fire extinguishers at their own 

discretion.  

The egress strategy should comply with Amtrak, NFPA 130, New York City Building Code 

(NYCBC) and Building Code of New York State. 

The design of egress elements will be based on the following criteria: 

• Means of Egress is continuous to a public way (2014 ed. NYCBC Section 1007.2) 

• Overbuild of Amtrak Right-Of-Way Design Policy, Revision six (6), September 11, 2015 

• Occupancy classification of buildings as defined by Chapter 3 of 2014 ed. NYCBC 

• Fire-resistance rating of enclosed exits (2014 ed. NYCBC Section 1019.1) 

 

Overbuild construction will require the addition of code compliant egress facilities from 

existing track level structures within the overbuild to a public way space on top of the 
overbuild. Access and egress provisions must address normal use, maintenance and 
emergency services access, and evacuation of Sunnyside Yard or trains. NFPA requires that 
the distance between exits to the surface should not exceed 2500 feet. However, a risk 
analysis / engineering approach should be conducted during the next project phase to 

determine an acceptable distance between emergency exits which might vary according to 
the foreseen use of the underground area. The position of trains (driver cabins), workshops, 
neighbor trains etc. shall be considered.  

At present it is likely that stairways need to be enclosed, and fire rated. Nevertheless, open 
stairways are a means to increase below ground air quality and to allow passive air 

exchange. A potential solution could be to have open access / escape stairways which can 
be closed on demand. This aspect could be further investigated during future project phases.  

Locations of stairways must be coordinated with the locations of support walls for the 
overbuild and with the yard/railroad infrastructure.   

Above deck level, headhouses for stairways must be coordinated with the development plan. 
Stand-alone headhouses may compromise the value of open spaces, so it may be preferable 
to incorporate stairways into buildings on the deck. It may not be possible to directly align the 
top and bottom of flights of stairs, but it may be possible to introduce short horizontal egress 
passages within the deck trusses to link the top and bottom of offset stairways.  

Stairways and elevators would also be required for conventional uses to provide access 
between deck level and yard level. This will be necessary for employee access from the 
deck, or if certain railroad functions such as support facilities, offices, or warehousing are in 
buildings above deck level.  Buildings under the overbuild deck will be provided with enclosed 
staircases located adjacent to the building that will lead to openings in the overbuild deck 

above, allowing patrons to traverse vertically to a public way. Common stairways will also be 
needed to provide access between the deck above and the yard.  

Although below-deck space is limited and dominated by the rail application, the space 
required for firefighters' equipment in the stairways should be coordinated during design and 

construction with FDNY/NYPD.   

Collection points shall be planned at reasonable distances. The purposes of the collection 
points are for: 

• Providing access for rescue and first aid teams 
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• Collecting information about persons rescued and missing persons 

 Refer to Appendix A.6.X: Egress Strategy Plans for further information regarding the egress 

analysis. 

 

6.03 Fire and Life Safety Requirements 
 

 
Overview  
 
There is agreement and a general understanding from all parties (NYCEDC, Amtrak, 

MTA/LIRR, FDNY, NYPD, and the consultant team) that neither the Amtrak Policy for 

Overbuild nor NFPA 130 or NFPA 502 specifically address covered rail yards or are 

adequate to be applied to a yard or an application of this size. However, there are elements 

of the codes that are applicable, for example they do address tunnels, which are likely 

applicable to the Mainline and Loop Tracks.  

These documents, in coordination with feedback from the railroads and agencies and best 

practice experiences from the FDNY and the operators, will guide a future analysis for the 

yard. As stated earlier in Section 6.0. a F&LS working group is recommended so the 

aforementioned parties can together define a safety approach, develop safety standards and 

develop, review, and reach consensus on the final design and construction approach.  

The following sections provide a high-level discussion of fire and life safety requirements as a 

starting point for further development. 

 

Fire Protection Systems 
 
Overbuild construction will require existing structures within the overbuild to incorporate 
additional or updated code compliant egress facilities.  Wayside structures (i.e. signaling 
equipment enclosures) would also require design elements to mitigate additional acoustic 
and air quality demands created by enclosed space under deck structure.  

As a starting point for design, fire protection systems will be designed to meet the 
requirements of NFPA 130, Fire Department of the City of New York (FDNY), and the 
building codes of New York State and New York City. These documents, in coordination with 
the railroads and agencies, will guide future analyses of the storage track areas elsewhere in 
the yard using computer modeling of fire scenarios. 
Fire within a train car could create a smoke condition that endangers life and health below the 

deck and could release heat that impacts the deck structure. The introduction of the overbuild 

structure, creates an enclosed space at the yard level. This necessitates design solutions that 
address ventilation and fire safety, while also complying with Amtrak’s Design Policy for 

Overbuild of Amtrak’s Right-of-Way (See Appendix A.6.Y). As MTA/LIRR does not have a 
specific manual, and since SSY is a unique site, project-specific requirements for both 

Amtrak and LIRR will be further developed and discussed during design development.  
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Figure 6.1 – Incident Response Flow Chart 

 
Fire Detection System 

 
Once a fire breaks out in the yard area under the deck, the fire detection system (e.g. heat 
detectors, visibility detectors, CCTV cameras) is expected to be able to detect the fire. See 
incident Response Flow Chart in Figure 6.1. It should be noted that ongoing rail operations 
beneath the deck will place special demands on fire protection equipment. It is therefore 
expected that metallic rail dust will be a challenge for the equipment and, depending on the 
specification, may require substantial maintenance. In addition, metallic rail dust also limits 
the functionality of the electromechanical equipment such as fire detectors. Optical detection 
solutions should use robust techniques that keeps the optics clean. Such devices can be 
mounted in areas where access for maintenance work is possible. A typical example for such 
a device is shown in Figure 6.2. The optical measuring section in this instrument is 
encapsulated and does not encounter the ambient air (product: VisGuard 2 In-situ; 
manufacturer: Sigrist Photometer AG).  

 

Figure 6.2 – Example for a reliable fire detector in rough environments 

 
Potential design solutions will depend on the exact nature and extent of the enclosed space, 
which is defined by several factors: 

• Extent of Sunnyside Yard that is covered 

• Location and sizes of any deck openings 

• Whether the existing East River Tunnel portals are covered 

• Whether overbuild structural walls are continuous, which would subdivide the space 

 

The following assumptions were made: 
 
• The Mainline is not covered 
• Each ventilation zone will not be walled 
• Diesel locomotives only operate at loop and bowl tracks 
• Consider a no wind condition as the worst scenario 

 
 

Fire begins
Fire detection 

system: Detects 

the fire 

Fire command 
center 

(LIRR/Amtrak):
Confirms the 

incident

Rescue Services:
Fire command 

center contacts  

FDNY to initiate 

rescue services
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Alarm Chain 
 
The fire command center (LIRR/Amtrak) will confirm a fire incident and take actions to initiate 
evacuation and inform the FDNY, which will initiate the fire rescue and firefighting efforts 
once LIRR/Amtrak deems it is safe for FDNY to rescue and fight fire. The design is subject to 
future coordination and confirmation with Amtrak/MTA/LIRR/FDNY and NYPD. 

 

Firefighting Measures / Water Supply  
 
FDNY response equipment access into the rail yard needs to be accounted for in the yard 
planning. Figure 6.3 provides a schematic diagram of the proposed fire protection system 
used within the yard area. Based on the existing fire hydrant locations, Appendix A.6.Z 
provides an overall plan view of the yard area with potential fire department connection 
locations and standpipe network to reach each fire hose valve located in the egress stairs 
locations. 

 

 

Figure 6.3 - Proposed Fire Protection System Schematic Diagram 

 
 
Standpipe System 
 
A standpipe system will be considered for firefighting beneath the overbuild deck, and fire 
department connections (FDC) for FDNY will be provided on the street/bridge level above the 
yard. This will be provided where physical factors prevent or impede access to the water 
supply. The design of the standpipe system will be based on the availability of fire hydrants, 
and their proximity to the yard as well as available emergency access locations.  
 
Fire Sprinkler System 
 
During the master plan coordination with FDNY, NYPD, MTA and Amtrak, the use of dry 
sprinklers was discussed.  Based on that coordination, consideration can be given for a dry 
type sprinkler system with sprinklers mounted on the underside of the deck (spray heads 
positioned within 6” of the deck).  The merits of including a dry sprinkler must be critically 
evaluated in the course of further project planning.  A wet sprinkler system would require 
more maintenance, would be susceptible to freezing, and railway operators typically 
discourage wet water pipes crossing over live railways for the following reasons: 
 

o The traction power supply by the third rail and overhead contact system will be 
exposed to water. This is a major risk for staff and the FDNY.  Before sprinkler systems 
start, the electricity / traction power supply must be switched off. Therefore, it is not 
proposed to use automatic sprinkler systems. 
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o Major fire loads are inside the rolling stock (seats, lining). If a fire occurs on board, the 
impact of the sprinklers is negligible. 

o Fires on traction units might occur under the train, in which case the impact of the 
sprinklers is negligible.  

o The sprinkler network would be wide with numerous nozzles about the track way. 
Access would always be an issue, specifically for installation and rare exchange of 
nozzles. 

o Sprinkler nozzles can be clogged by metallic rail dust which is generated by braking 
and accelerating processes. Cleaning of nozzles is almost impossible during normal 
operation.  

o Tests of the sprinkler systems cannot be conducted during normal operation.  

o The train fire load is in a range where the use of sprinklers is questionable (several 
MW). Any kind of stratification would be destroyed by a sprinkler system. Hot water 
steam may penetrate clothes from staff.  

 
It is proposed to develop a solution without sprinklers as the design progresses. An effective 
and acceptable mitigation measure is to use a hose for fire suppression, which would mean 
reducing the distances between hose valve positions. It should be noted that the use of 
extinguishing water in the vicinity of the traction power supply also leads to dangers. As this 
design continues, attention should be focused on danger prevention, deployment concept for 
the FDNY, training aspects of the rescue forces, and future operations and maintenance 
considerations. 
 
 
Structural Fire Durability Approach 
 
Fires, heat development, smoke generation and propagation, and heat transfer are complex 
physical processes governed by non-linear equations. They may be solved by special 3D 
Multiphysics software (CFX, CFD Fluent, STAR CCM+, etc.).  Furthermore, certain semi-
analytical / empirical approaches are available. Most of them can be found in special 
literature focusing on fire protection aspects, the most important literature is provided by the 
National Fire Protection Association (NFPA).  
 
However, the most applied semi-analytical approaches have been compiled within the 
Eurocode Standards which form today the Generally Accepted Rules of Technology for load 
bearing structures which are subjected to different loads (e.g. snow, wind, fire, etc.).  The 
Eurocodes documents are understood as a best practice approach and given a legal 
certainty for structural fire code assessments since they have a rank as European Standard. 
The most relevant Eurocodes documents for the present work are: 
 

• Eurocode 1 General Actions – Actions on Structures Exposed to Fire  

• Eurocode 2 Design of Steel Structures – General Rules Structural Fire Design  

 
Further standards4 concerning the design for structural fire durability are: 

• NFPA 130 – Standard for Fixed Guideway Transit and Passenger Rail Systems 

• NFPA 502 – Standard for Road Tunnels, Bridges and other Limited Access 

Highways, sections on air right structures 

• ASTM E119 – Standard Test Methods for Fire Tests of Building Construction and 

Materials 

                                                      
4 The Codes, Standards and best practice approaches will all be confirmed and further refined given 
the unprecedented size and scale of the Yard during the next project phases.  
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• ASCE\SEI\SFPE 29-05 – Standard Calculation Methods for Structural Fire Protection 

 

Irrespective of the underlying standards, it is imperative to carry out investigations into 
structural stability under the influence of heat during further project planning. For the present 
project phase, it is reasonable to apply the Eurocode 1 and 2 standards.  Further applicability 
of these standards can be evaluated during future project phases.5 
 
Structural Fire Durability Assessment – Design Fire Load 
 
The Amtrak Right-of-Way Design Policy considers the applied design fire. According to this 
standard, a built-over tunnel shall be designed to provide tenable environment for a period of 
60 minutes. A train fire is assumed to start from one car of a train and spread to other cars in 
the same train and to other nearby trains.  
 
The Sunnyside Yard structural fire durability assessment follows train fire heat and smoke 
release rates for build-over tunnels with two or more tracks not separated by platform 
standard, per Overbuild of Amtrak’s Right-of-Way (See Appendix A.6.Y). The total Heat 
Release Rate (HRR) and the convective HRR are outlined in the Amtrak Right-of-Way 
Design Policy. 

 

 
Figure 6.4 - HRR of the AMTRAK Design Fire – total HRR: bold line, convective HRR: dotted 

line 

 
The (geometrical) fire size is related to the size of the coaches. It is assumed, that one entire 
coach (44.7 m2) is burning during the full combustion phase and that a neighboring coach of 
the same train and a coach of a neighbor train start burning. However, it was found during 
underground fire tests with trains and train furniturethat reasonable fire loads did not exceed 

                                                      
5 The available standards, approaches, and the applications of codes will further be refined given the 
unprecedented size and scale of the Yard. 
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Heat Release Rates of approximately 500 kW/m. 6. This limitation is typically caused by the 
confined space in a coach with limited oxygen supply. It is therefore reasonable to estimate 
for the convective HRR of 34,840 kW a resulting fire size of 69.7 m2 (base on 500 kW/m2) 7 – 
which corresponds to the AMTRAK recommendation: One burning coach and neighbor 
coaches (same train and neighbor train) start burning as well. 
 

 
Figure 6.5- Equivalent fire size when applying 500 kW/m2 as a characteristic fire load 

 
The flame height LF is determined as follows (see References8,9): 

�� � �1.02	 
 0.23� 2 5⁄
      [m] 

With: 
D Fire Diameter [m] 
�  Convective HRR [kW] 

 

The following equivalent flame height LF can be found for the convective HRR (see 
References Error! Reference source not found., Error! Reference source not found.).  

 

                                                      

6 Hosser, D., Kampmeier, B., Zehfuβ, J., Review of the applicability of Alternative Approaches 

according to Eurocode 1 part 1-2 for Determination of Fire Protection Requirements for Buildings, 

2004 
7 Austrian Professional Fire Brigades Standard, RTVB 125 S, Smoke and Heat Exhaust Systems, 

2010 
8 Bauphysik Kalender, Ernst & Sohn a Whiley Company, Darmstadt, Germany, 2011 
9 Hosser, D., Kampmeier, B., Zehfuβ, J., Review of the applicability of Alternative Approaches 

according to Eurocode 1 part 1-2 for Determination of Fire Protection Requirements for Buildings, 

2004 
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Figure 6.6 -  Flame height 

 
 

 
Figure 6.7 - Flame height and height above the car floor (approx. 2 ft / 0.7 m above ground) 

 
The reduction of the flame height after approx. 1300 s corresponds to the fire spread to the 
neighbor cars. However, the flame height during the first two hours is approx. 6 m (19’ - 
8.22’’).  
 
The centerline temperatures can be determined as follows: 

������ � ��������


18.8 � 2 3⁄

�ℎ � �0 5 3⁄
 !°#$ 

With  

H Distance above fire surface [m] 
Z0 Position of the virtual fire origin Z0= -1.02D+0.083 � % &⁄  [m] 

TAmbient Ambient Temperature [°C] 

�  Convective HRR [kW] 

 
At present, in the very early project phase, the number, type and sizes of steel beams has not 
been determined yet. The present assessment for temperatures of load bearing structures is 
based on representative steel beam dimensions.  
 

heigth LH

flame 
heigth LF



Conceptual Deck Design  February 27, 2020 

 

 

Sunnyside Yard Master Plan         Page 53 of 63 
  

The temperature development of steel beams depends on their dimension, the most 
important parameter is the Am/V value, which describes the fire exposed perimeter of beam 
divided by the cross-section (see Figure 6.8). 

 

Figure 6.8 - Am/V value – based on fire exposed perimeter and cross-section. 
 

The application of beams is important whether they are exposed with all 4 sides or with 3 
sides (Figure 6.9). For the present assessment, it is assumed, that 3 sides of a beam will be 

exposed to the fire. 

 

 

Figure 6.9 - Beams can be exposed with all sides to the flames (left) or with three middle 
(center) or box-protected (right) 

 
A typical steel beam of the type HEM is shown in Figure 6.10. For different beam dimensions 
the Am/V values for three-side flame exposed steel beams are compiled in Table 6.3. 
 

 
 

Figure 6.10 - HEM-Beam 
 
 
 
 

cross-section

perimeter

h

w
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Type w [mm] / inch w Am/V (unprotected) 

HEM 100 106 120 96 

HEM 200 206 220 76 

HEM 300 310 340 50 

Table 6.3 - Am/V values for different HEM-Beams 

 

The following figure shows the temperatures of HEM-Beams: 
 

  
 

Figure 6.11 - HEM-Beam temperatures for a ceiling height 22 ft (left side) and for a ceiling 
height 26’-9’’ (right side). 

 
The estimated HEM beam temperatures for a ceiling height of 22 ft, even after 30 minutes, is 
still lower than 933 °F / 500 °C. The situation is even better for a higher ceiling height. See 
Figure 6.11. 
 
A beam temperature of approximately 933 °F / 500 °C is assumed to be critical for load 
bearing structures.  
 
This first / preliminary estimate shows that a conservative total Heat Release Rate of 52 MW 
does not lead to unacceptable beam temperatures. However, a more detailed assessment of 
the deck structure is required as design progresses.  
 
Further in-depth analysis, specifically regarding the heat evolution of the hot smoke / air 
mixture and the impact of ventilation measures shall be performed during the next project 
phases. Furthermore, passive means to increase the structural fire durability (i.e. spray fire 
proofing, PPP fiber, housing of beams, etc.) should be assessed during the next project 
phase.  

 
6.04 Emergency Vehicle Access 

 
Emergency vehicle access locations on top of the deck are adjacent to the bridges where the 
emergency exits are situated. Additionally, those exits points are collecting / assembly points 
that can be used by FDNY and medical help for evacuees.  
 
Emergency vehicle access under the deck will be accommodated and coordinated with 
FDNY. Siding roads and track crossing sections would be provided for fire safety apparatus 
and medical emergency vehicles according to existing agreements with local fire 
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departments.  Overhead traction power distribution system would be configured to include 
necessary traction power shutdown for safe operation of vehicles under traction power 
catenary lines. See Appendix A.6.Y – Overbuild of Amtrak Right of Way Design Policy. 

 
 

6.05 Other Safety Considerations 
 

The design of site Fire & Life Safety elements for the space above the overbuild deck will 
follow the 2014 New York Building and Fire Codes. NFPA 130 will also be applicable to any 
area that includes passenger terminals and transit ways used for publicly-occupied trains.  
 
Emergency Lighting 
 
Lighting can be required under the deck to support normal yard operations and maintenance 
work. Emergency lighting with emergency power and backup generation will also be required 
to meet applicable codes and guidelines. Amtrak requires illumination levels of track and 
walking surfaces of at least one (1) foot-candles with a train in position on an adjacent track. 
Lighting fixtures are expected to be mounted on the underside of the deck, support walls, and 
structures. Temporary lighting will be required during decking work.  
 
Easy-to-access solutions should continue to be investigated during the next project phase. It 
might be possible to use emergency lighting and illumination for maintenance work within 
similar or the same systems. In some projects, rail tunnels have been equipped with hand rail 
integrated LED lights for both emergency and maintenance lighting. 
 

 
 
Figure 6.12 - Example for hand rail integrated LED lighting for emergency and maintenance 

operation 
 
Signage 
 
A signage system shall be used to guide evacuees during evacuation. The signage shall 
indicate directions and distances.  
 
Training  
 
Regular exercises should be performed to train the staff, rescue services, and operators for 
all kinds of incidents (hot and cold). A training concept is required which covers the early 
construction phase, Public Realm Improvements, and the operation after construction.  
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Power Sockets 
 
Power sockets close to the evacuation / rescue path can be used by rescue teams for their 
equipment (e.g. cutting grinder, etc.), especially for cold incidents (derailment, collisions, 
etc.). 
 
 
 
 

6.06 Ventilation Evaluation for Fire and Diesel Exhaust Hazard Conditions Overbuild 
 

Emergency Ventilation System 
 
It is currently assumed the ventilation systems designed to ventilate the overbuild deck from 
ventilation plants installed on top of deck will follow the 2014 New York Fire Code. NFPA 130 
will also be applicable to any area that includes passenger terminals and transit ways used 
for public-occupied trains. As such, ventilation systems will be able to provide a tenable 
environment based on the following criteria: 
 
• Smoke obscuration kept such that doors and walls are discernable at 10 m (2017 ed. 

NFPA 130 Section B.2.1.3) 

• Pedestrian temperature exposure kept at or below values described in Table B.2.1.1 of 

2017 ed. NFPA 130 

 

Ventilation systems to mitigate fire hazards within the overbuild will be configured as a zoned 
ceiling exhaust system that utilize stratification of hot smoke at the ceiling. Ventilation plants 
would be constructed inside ventilation plant buildings at key locations on the overbuild to 
accommodate each ventilation zones’ capacity demands. Reversible axial ventilation fans 
would provide exhaust or supply from under the overbuild, if the emissions treatment plants 
are not properly installed to ensure the discharge air is filtered. The discharge stacks need to 
be located at a minimum of 10’ above ventilation plant buildings finished grade on top of 
deck. Appendix A.6.AB provides the ventilation zones within the yard area with the 
approximate ventilation plant buildings’ locations, as well as the elevation view to see the 
ventilation outlet discharging the emissions. Future evaluations must consider the phased 
development of the overbuild to review system ventilation during construction and future 
phases of deck development, including the final completed overbuild condition.  
 
The ventilation fans would be configured in duplex arrangement to provide the required 
ventilation demand for each ventilation zone. The total number of ventilation plants would 
also be configured to provide equipment redundancy for unexpected equipment failures or 
maintenance required shutdown conditions. The primary power supply, as well as the 
potential need for secondary feeders or use of stand-by generators, will also need to be 
incorporated into the future design.  
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Figure 6.13 - Elevation view of the ventilation outlet 

 

The emergency ventilation fans can also be used at a low speed (requires use of frequency 
converters) to provide necessary ventilation to support maintenance operations, heat 
dissipation, or fresh air supply. The current use of diesel locomotives in Sunnyside Yard is 
minimal, and emissions from self-propelled locomotives are likely to become cleaner as the 
phasing of overbuild development progresses. In the absence of significant numbers of diesel 
trains, the emergency ventilation condition will likely govern the ventilation system design. 
 
Ventilation plants would be sized according to fire scenarios applicable to required standards 
and to avoid the occurrence of plugholing. Initial calculations estimate that two 500 kCFM 
ventilation plants would be required per each ventilation zone with each of the two plants 
configured with two 250 kCFM (2 x 118 m3/s) axial ventilation fans for equipment redundancy 
(1 fan duty, 1 fan standby).  
 
 
Two different layouts of ventilation plants can generally be used: 
 

o Layout in which the attenuators are directly mounted to the fans (see Figure 6.14, right 

hand side).  

o Layout in which the attenuators are mounted separately (see Figure 6.14, left hand 

side).  
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Table 6.4 - Advantages and disadvantages from generic fan plant layout   

Layout Advantages Disadvantages 

Attached 
attenuators 

Probably reduced capital cost  high pressure losses and typically 
increased motor size with 
consequences to bigger 
transformers, cables, etc. 

 duct work cannot be inspected or 
maintained during normal operation 

 rail dust enters fan plant when 
opened.  

 Increased maintenance costs  

Detached 
Silencers 

Reduced maintenance costs Probably increased capital costs  

Maintenance can be performed during 
normal operation 

Additional equipment: more doors and 
a gantry  

Simple assembly / disassembly   

Optical inspection of attenuators takes 
little efforts (small amount of time) 

 

Fans are protected against rail dust even 
though when one fan is disassembled – 
due to the separation walls. 

 

 
 

 
Figure 6.14 -  Fan plant design with detached attenuators and separation walls (left hand) 

and with mounted silencers and ductwork (both top view). 
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Figure 6.15 - Gantry examples 

 
 
Vertical vs. Horizontal Fan Plant Layout  
 
Vertical or horizontal installation of the fans must be further considered regarding 
accessibility, efficiency, and possible structural restrictions as the design further progresses. 
The relevant advantages and disadvantages are listed in Table 6.5  
 
Table 6.5 -  Advantages and disadvantages for vertical and horizontal fan room layout 
 

Installation Advantages Disadvantages 

Horizontal 

low room heights larger space demands 

reduced losses with horizontal airflow increased losses with vertical airflow 

easy mounting and dismounting   

good access for maintenance  

simpler foundations  

Vertical 

little demand for space  high room heights 

reduced losses with vertical airflow increased losses with horizontal airflow 

 difficult access for maintenance  

 complicate mounting and dismounting  

 difficult constructive support  

 
The concepts presented here for the design of the ventilation control centers are in line with 
the conceptual project phase requirements. The given lengths and heights can be adjusted in 
either direction during the next project phase as design is further progressed. The final fan 
plant dimension depends on the project development, available space and maintenance 
requirements. 
 
 
Smoke Distribution 
 
Distribution plenums would be configured to exhaust smoke from under the overbuild via 
several ventilation terminal openings through the duplex ventilation fans and out from 
discharge stacks located at the top of ventilation plant buildings or through fire rated shafts 
installed within other building structures on top of the deck. See Figure 6.16 for a schematic 
diagram of smoke distribution through plenums. There would be one distribution plenum per 
ventilation plant.  
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Conceptual design layout for two potential ventilation plant configurations are shown in 
Appendix A.6.AC. Horizontal ventilation plants require a ventilation plant building with lower 
height, but bigger building footprint. Vertical ventilation plant requires a ventilation plant 
building with a smaller building footprint but higher height.  
 
Based on current project information, the horizontal installation is the recommended 
approach as it is easier to install and maintain the fans. The horizontal configuration was 
used for the purpose of the SSY MP above-deck design and planning 

 

Figure 6.16 - Schematic Diagram of How Exhaust System Pulls the Smoke from Under 
Overbuild 

 
 
Drainage 
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Ventilation discharge stacks at the top of ventilation plant buildings are designed to have 
drainage system to prevent rainwater accumulation inside the axial fans. Appendix A.6.AC 
provides the schematic diagrams of discharge stacks drainage system on both horizontal and 
vertical ventilation plant configurations respectively. 
 

Design Guidelines 
 
Ventilation fan plants will be designed to meet Amtrak and MTA design guidelines including 
but not limited to: 
 
a) Preference for horizontal flow configuration of axial reversible fans to facilitate 

equipment removal and maintenance operations with the following features: 

i) The fans should be protected against metallic rail dust.  

ii) Maintenance access should be granted during normal operation times and no special 
precautions need to be considered for accessing the fan rooms.  

iii) Ventilation plant shall include trolley beams configured for major equipment removal. 

iv) Ventilation plant shall include gantries (1 gantry per ventilation plant) for accessing the 
fans.  

v) Equipment shall be configured for maintenance from plant floor whenever feasible. 

vi) Equipment shall be configured such that entire assembly including terminal boxes can 
be removed through a hatch directly to street. 

b) Tunnel Ventilation Fan Plant and other support facilities design concepts: 

i) Utility service electrical equipment shall be located in a separate room (2 hour rated 
construction) from control equipment used for local control of the plant for 
maintenance. 

ii) Equipment for systems other than that of the fan plant (e.g. tunnel lighting, signals) 
shall not be installed in the fan plant 

iii) Fan plant shall be designed for simple installation and assembly / disassembly of the 
of the equipment. 

iv) Easy access for maintenance teams and work should be considered.   

v) If a fan needs to be replaced, the second one should not be affected.  

vi) Fan plant facility shall be designed with 2 means of egress 

vii) Air plenums shall not be used to access any rooms constructed within the fan plant. 

viii) Portable fire extinguishers shall be provided in fan plant. 

ix) No equipment shall be mounted directly to any floor.  Concrete pads shall be provided, 
and equipment shall be anchored to floor. 

x) Fan plant shall include separate enclosed local control room configured such that view 
ports would allow observation of all moving equipment (fans and automatic dampers). 

xi) Fan plant should include redundant power supply from either separate power 
substation or emergency generator with automatic transfer switch (including proper 
source transfer configuration). 

xii) Sound attenuation equipment shall be sufficient to limit fan noise transmission for the 
purpose of maintaining acceptable noise levels in enclosed yard areas and ambient 
areas on top of deck. 
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xiii) Sound attenuators should preferably be detached from the fans in order to reduce 
power consumption and to improve accessibility for maintenance and inspection.  

c) Ventilation discharge stack design including integration into city scape and adjacent 
building construction with the following design features: 

i) Limited noise transmission to ambient from ventilation equipment. 

ii) Ventilation discharge protection from rain water and storm drainage flows 

iii) Ventilation discharge location to limit smoke re-entrainment into adjacent ventilation 
plant operating in supply mode  

iv) MTA yard and Amtrak areas design fire load shall include medium growth fire to peak 
heat release rate of 15 - 52 MW with a radiation energy component of 30% 

v) Push/pull ventilation systems designed for stratified smoke will be designed to 
maintain tenable environment with 10 meters local visibility to reflective surfaces 
below 6’ elevation.  

Smoke exhaust would be gathered by an exhaust distribution plenum system that would be 
integrated into the structural interstitial space above rail yard ceiling surface. Exhaust 
openings through ceiling would be configured to distribute mass flow and prevent inefficient 
smoke exhaust conditions. Structural fire durability provisions such as thermal protection 
board and fire sprinklers would need to be incorporated into design of plenum exhaust 
distribution system in the event exhaust is not conveyed in ductwork. 
 
CFD Analysis 
 
During construction, natural smoke extraction can take place through openings in the deck in 
the event of an incident. This has been confirmed with CFD analysis as shown in Figures 
6.17 and 6.18. 
 
The following parameters have been considered for the 3D simulations: 
 

# Parameter Value Source / Comment 

1 Heat Release 
Rate  

According to Figure 
6.3 

Amtrak Design Policy / conservative value 
based on the assumption that fire spreads 
to neighbor train 

2 Fuel Burn Rate 0.0254 kg/s.MW / 
0.0164  lbm/s.MBtu/hr 

Amtrak Design Policy 

3 Combustion 
Products 
Release 

0.3624 kg/s.MW / 
0.2342 lbm/s.MBtu/hr 

Amtrak Design Policy 

4 Opaque 
Products 
Release 

0.0042 kg/s.MW / 
0.0269 lbm/s.MBtu/hr 

Amtrak Design Policy 

5 Mesh Size   1 ft / 0.30 Applied mesh size / complies with 
requirements for fire engineering methods 
(see [9]).    

6 Software for 
fire simulations  

FDS version 6.6.0 Applied Software  / generally 
acknowledged fire simulation software 
issued from the US National Institute of 
Standardization (NIST).     

7 Turbulence 
model  

Large Eddy Model 
(default model FDS) 

Applied turbulence model / complies with 
requirements for fire engineering methods 
(see [9]).    

 
Table 6.6 -  CFD Analysis Parameters 
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Figure 6.17 - Elevation view of tenability (Red area - untenable, Blue area - tenable) 
 
 

 
 

Figure 6.18 - Plan view of tenability (Red area - untenable, Blue area - tenable) 
 
The results of the 3D simulations show that the height of the clear zone above ground is 
sufficient for evacuation.  
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MTA - LIRR Q-TIP
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TA - LIRR TUNNEL (UNDERG
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M
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MTA - LIRR TUNNEL (UNDERGROUND)

MTA - LIRR TUNNEL (UNDERGROUND)

MTA - LIRR TUNNEL (UNDERGROUND)MTA - LIRR TUNNEL (UNDERGROUND)

MTA - LIRR TUNNEL (UNDERGROUN

MTA LIRR

MID - DAY STORAGE

YARD

EXISTING BRIDGE

OVER MTA-LIRR Q-TIP

MTA - LIRR TUNNEL (UNDERGROUND)

N 211,774.19

E 1,003,234.08

E 1,003,244.26N  211,752.52
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SUNNYSIDE    S
TATION

SUNNYSIDE    S
TATION

SUNNYSIDE    S
TATION

SUNNYSIDE    S
TATION

mh no.54

rim = 313.50

inv = 306.33

exist. 209.79' 42" RCP

to be aband'd

Q = 41.11 cfs

n = 0.013

s = 0.00167

exist. 46.17' 4' x 2'-6"

to be aband'd

Q = 50.55 cfs

n = 0.013

s = 0.0017

exist. 102.27' 24" CIP

to be aband'd

Q = 41.71 cfs

n = 0.013

s = 0.034

inv = xxx (12")

inv = 307.11 (4'x2.5' in)

inv = 306.93(42"out)

exist. 705.06' 24" VCP

to be aband'd & removed

Q = 12.41 cfs

n = 0.014

s = 0.00349

exist. mh 'Z'

inv = 311.89 (12")

inv = 306.58 (42")

LOW POINT

WBY sta 52+15.67

T/R 308.67

WBY sta 49+00

T/R 309.90

exist. 66.25' 24" VCP

to be removed

Q = 20.81 cfs

n = 0.014

0981

5' 24" VCP

1 cfs

4
981

LOW POINT

RT sta 55+37.82

T/R 310.72

275' 24" FMP

CONC ENCASED

Q = 17 cfs

n = 0.009

s = 0.00271

v = 5.41 fps

267.91' 24" FMP

CONC ENCASED

Q = 17 cfs

n = 0.009

s = 0.00271

v = 5.41 fps

exist. mh to be removed

mh no.51

rim = 315.00

inv = 304.70 (24" in)

inv = 304.57 (exist. 24"out)

exist. 12" VCP

to be aband'd

170.49' 24" FMP

CONC ENCASED

Q = 17 cfs

n = 0.009

s = 0.00271

v = 5.41 fps

CB no.7

grate=310.72- 1.33'=309.39

inv=310.72-1.17'-0.5'-1'=308.05 (12")

CB no.6

grate = 315.00

inv = 307.63

1.65' 12" DIP

Q = 5 cfs

s = 0.0197

63.51' 12" DIP

Q = 2.52 cfs

n = 0.013

s = 0.005

v = 3.21 fps

235.48' 16" FRP

CONC ENCASED

Q = 4.5 cfs

n = 0.009

s = 0.00165

v = 3.22 fps

162.92' 24" FMP

CONC ENCASED

Q = 17 cfs

n = 0.009

s = 0.00271

v = 5.41 fps

exist. mh to be removed

mh no.52

rim = 314.00

inv = 305.16

exist. mh 'Y'

inv=313.29 (24"in)

inv=307.21 (4'x2.5' out)

exist. CB 'A' to be removed

sta RT 48+60.65

T/R 317.10

inv = 306.35 (exist. 24")

exist. 42" RCP

to be removed

WBY sta 53+43.68

T/R 308.95

inv = 306.67 (42")

exist. 42" RCP

to be removed

RT sta 53+21.58

T/R 312.56

inv = 306.91 (42")

12' 12" FRP

Q = 4.5 cfs

n = 0.009

s = 0.00765

v = 5.73 fps

mh no.56

rim = 319.00

inv = 307.96 (12 in)

inv = 307.79 (16" c-c-out)

exist. CB to be removed

mh no.55

rim = 316.00

inv = 307.40 (16" in)

inv = 307.07 (24"c-c-out)

exist. CBs to be removed

CB no.5

grate = 314.50

inv = 306.60

3' 12" DIP

Q = 3.56 cfs

n = 0.013

s = 0.001

v = 4.54 fps
mh no.53

rim = 315.20

inv = 306.60 (12")

inv = 305.60 (24")

8' x 8' PUMP STATION

inv=303.60

mh no.62

rim = 327.00

inv = 309.11 (12")

inv = 306.61 (exist.42")

relief mh no.61

rim = 327.00

inv = 309.23 (8" in)

inv = 308.90 (12"out)

CB no.8

grate=308.67- 1.33'=307.34

inv=308.67-1.17'-2.5'-1'=304.00 (12")

49.53' 12" FRP

CONC ENCASED

Q = 4.60 cfs

n = 0.009

s = 0.008

v = 5.86 fps

122.15' 8" FM

CONC ENCASED

12.35' 12" DIP

Q = 4.65 cfs

n = 0.013

s = 0.017

v = 5.91 fps

243.60' 36" RCP

ON CONC. CRADLE

Q = 49 cfs

n = 0.013

s = 0.005378

v = 6.92 fps

289.21' 36" RCP

ON CONC. CRADLE

Q = 49 cfs

n = 0.013

s = 0.005398

v = 6.92 fps

6' 18"DIP

Q = 30.01 cfs

n = 0.013

s = 0.8157

v = 16.98 fps

222.01' 18" RCP

Q = 7 cfs

n = 0.013

s = 0.004414

v = 3.95 fps

mh no.18

rim = 324.47

inv = 309.58 (18")

inv = 320.20 (12")

220' 18" RCP ON CONC CRADLE

Q = 7 cfs

n = 0.013

s = 0.004409

v = 3.95 fps

mh no.19

rim = 325.60

inv = 310.55

mh no.20

rim = 327.83

inv = 311.52 (18")

182.14' 18" RCP ON

CONC CRADLE

Q = 7 cfs

n = 0.013

s = 0.004777

v = 4.11 fps
220' 18" RCP ON

CONC CRADLE

Q = 7 cfs

n = 0.013

s = 0.004409

v = 3.95 fps

mh no.21

rim=328.10

inv=312.89(12"in)

inv=312.91(15"in)

inv=312.39(18"out)

140.06' 12" RCP ON

CONC CRADLE

Q = 2.52 cfs

n = 0.013

s = 0.004998

v = 3.21 fps

mh no.22

rim = 328.60

inv = 313.59

45.88' 15" RCP

CONC ENCASED

Q = 8 cfs

n = 0.013

s = 0.01548

v = 6.55 fps

CB no.2

grate = 321.00

inv = 315.00

exist. CB to be removed

mh no.17

rim = 324.00

inv = 314.50 (18" in from CB)

inv = 308.60(18" in)

inv = 307.10(36"out)

mh no.16

rim = 324.40

inv = 305.54
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COMB

COMB65.0 2°
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D
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COMM MANHOLE

10'Lx6'Wx7'D

FUTURE TUNNEL D

EMERGENCY EXIT

3-4"C (COMM)

DUCT BANK

36 COMM FIBER FO CABLES

INSIDE THE EXISTING TROUGH

COMM DUCT

BANK (3-4"C)

B 328.00 +/-

B 328.00

B 323.60

B 320.00

B 335.00

334.00

336.50

COMM MANHOLE (CM053)

8'Lx8'Wx7'D (EMH C1)

EMH N0 6A

EMH N0 6B

C3

B

EMH N0 5B

N 211,650.87

E 1,003,749.39

EMH N0. 6B

 N 211,658.28

N 211,738.387

E 1,003,681.694

N 211,758.143

E 1,003,759.727

N 211,711.553

E 1,003,574.965

TRANSFERED TO MOD CQ031 CONTRACT
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MTA - LIRR TUNNEL (UNDERGROUN

MTA LIRR

MID - DAY STORAGE

YARD

EXISTING BRIDGE

OVER MTA-LIRR Q-TIP

MTA - LIRR TUNNEL (UNDERGROUND)
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SUNNYSIDE    S
TATION

SUNNYSIDE    S
TATION

SUNNYSIDE    S
TATION

SUNNYSIDE    S
TATION

mh no.54

rim = 313.50

inv = 306.33

exist. 209.79' 42" RCP

to be aband'd

Q = 41.11 cfs

n = 0.013

s = 0.00167

exist. 46.17' 4' x 2'-6"

to be aband'd

Q = 50.55 cfs

n = 0.013

s = 0.0017

exist. 102.27' 24" CIP

to be aband'd

Q = 41.71 cfs

n = 0.013

s = 0.034

inv = xxx (12")

inv = 307.11 (4'x2.5' in)

inv = 306.93(42"out)

exist. 705.06' 24" VCP

to be aband'd & removed

Q = 12.41 cfs

n = 0.014

s = 0.00349

exist. mh 'Z'

inv = 311.89 (12")

inv = 306.58 (42")

LOW POINT

WBY sta 52+15.67

T/R 308.67

WBY sta 49+00

T/R 309.90

exist. 66.25' 24" VCP

to be removed

Q = 20.81 cfs

n = 0.014

0981

5' 24" VCP

1 cfs

4
981

LOW POINT

RT sta 55+37.82

T/R 310.72

275' 24" FMP

CONC ENCASED

Q = 17 cfs

n = 0.009

s = 0.00271

v = 5.41 fps

267.91' 24" FMP

CONC ENCASED

Q = 17 cfs

n = 0.009

s = 0.00271

v = 5.41 fps

exist. mh to be removed

mh no.51

rim = 315.00

inv = 304.70 (24" in)

inv = 304.57 (exist. 24"out)

exist. 12" VCP

to be aband'd

170.49' 24" FMP

CONC ENCASED

Q = 17 cfs

n = 0.009

s = 0.00271

v = 5.41 fps

CB no.7

grate=310.72- 1.33'=309.39

inv=310.72-1.17'-0.5'-1'=308.05 (12")

CB no.6

grate = 315.00

inv = 307.63

1.65' 12" DIP

Q = 5 cfs

s = 0.0197

63.51' 12" DIP

Q = 2.52 cfs

n = 0.013

s = 0.005

v = 3.21 fps

235.48' 16" FRP

CONC ENCASED

Q = 4.5 cfs

n = 0.009

s = 0.00165

v = 3.22 fps

162.92' 24" FMP

CONC ENCASED

Q = 17 cfs

n = 0.009

s = 0.00271

v = 5.41 fps

exist. mh to be removed

mh no.52

rim = 314.00

inv = 305.16

exist. mh 'Y'

inv=313.29 (24"in)

inv=307.21 (4'x2.5' out)

exist. CB 'A' to be removed

sta RT 48+60.65

T/R 317.10

inv = 306.35 (exist. 24")

exist. 42" RCP

to be removed

WBY sta 53+43.68

T/R 308.95

inv = 306.67 (42")

exist. 42" RCP

to be removed

RT sta 53+21.58

T/R 312.56

inv = 306.91 (42")

12' 12" FRP

Q = 4.5 cfs

n = 0.009

s = 0.00765

v = 5.73 fps

mh no.56

rim = 319.00

inv = 307.96 (12 in)

inv = 307.79 (16" c-c-out)

exist. CB to be removed

mh no.55

rim = 316.00

inv = 307.40 (16" in)

inv = 307.07 (24"c-c-out)

exist. CBs to be removed

CB no.5

grate = 314.50

inv = 306.60

3' 12" DIP

Q = 3.56 cfs

n = 0.013

s = 0.001

v = 4.54 fps
mh no.53

rim = 315.20

inv = 306.60 (12")

inv = 305.60 (24")

8' x 8' PUMP STATION

inv=303.60

mh no.62

rim = 327.00

inv = 309.11 (12")

inv = 306.61 (exist.42")

relief mh no.61

rim = 327.00

inv = 309.23 (8" in)

inv = 308.90 (12"out)

CB no.8

grate=308.67- 1.33'=307.34

inv=308.67-1.17'-2.5'-1'=304.00 (12")

49.53' 12" FRP

CONC ENCASED

Q = 4.60 cfs

n = 0.009

s = 0.008

v = 5.86 fps

122.15' 8" FM

CONC ENCASED

12.35' 12" DIP

Q = 4.65 cfs

n = 0.013

s = 0.017

v = 5.91 fps

243.60' 36" RCP

ON CONC. CRADLE

Q = 49 cfs

n = 0.013

s = 0.005378

v = 6.92 fps

289.21' 36" RCP

ON CONC. CRADLE

Q = 49 cfs

n = 0.013

s = 0.005398

v = 6.92 fps

6' 18"DIP

Q = 30.01 cfs

n = 0.013

s = 0.8157

v = 16.98 fps

222.01' 18" RCP

Q = 7 cfs

n = 0.013

s = 0.004414

v = 3.95 fps

mh no.18

rim = 324.47

inv = 309.58 (18")

inv = 320.20 (12")

220' 18" RCP ON CONC CRADLE

Q = 7 cfs

n = 0.013

s = 0.004409

v = 3.95 fps

mh no.19

rim = 325.60

inv = 310.55

mh no.20

rim = 327.83

inv = 311.52 (18")

182.14' 18" RCP ON

CONC CRADLE

Q = 7 cfs

n = 0.013

s = 0.004777

v = 4.11 fps
220' 18" RCP ON

CONC CRADLE

Q = 7 cfs

n = 0.013

s = 0.004409

v = 3.95 fps

mh no.21

rim=328.10

inv=312.89(12"in)

inv=312.91(15"in)

inv=312.39(18"out)

140.06' 12" RCP ON

CONC CRADLE

Q = 2.52 cfs

n = 0.013

s = 0.004998

v = 3.21 fps

mh no.22

rim = 328.60

inv = 313.59

45.88' 15" RCP

CONC ENCASED

Q = 8 cfs

n = 0.013

s = 0.01548

v = 6.55 fps

CB no.2

grate = 321.00

inv = 315.00

exist. CB to be removed

mh no.17

rim = 324.00

inv = 314.50 (18" in from CB)

inv = 308.60(18" in)

inv = 307.10(36"out)

mh no.16

rim = 324.40

inv = 305.54
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COMM MANHOLE

10'Lx6'Wx7'D

FUTURE TUNNEL D

EMERGENCY EXIT

3-4"C (COMM)

DUCT BANK

36 COMM FIBER FO CABLES

INSIDE THE EXISTING TROUGH

COMM DUCT

BANK (3-4"C)

B 328.00 +/-

B 328.00

B 323.60

B 320.00

B 335.00

334.00

336.50

COMM MANHOLE (CM053)

8'Lx8'Wx7'D (EMH C1)

EMH N0 6A

EMH N0 6B

C3

B

EMH N0 5B

N 211,650.87

E 1,003,749.39

EMH N0. 6B

 N 211,658.28

N 211,738.387

E 1,003,681.694

N 211,758.143

E 1,003,759.727

N 211,711.553

E 1,003,574.965

TRANSFERED TO MOD CQ031 CONTRACT
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N/F THE BANK OF NEW YORK

N/F 29-27 41ST AVENUE
ASSOCIATES

BLOCK 270

LOT 2

N/F LIRR CO

LOT 9002 NYC AIR RIGHTS

BLOCK 270

LOT 1

N/F AMTRAK

BLOCK 270

LOT 1

N/F AMTRAK

EASEMENT LIRR CO

BLOCK 239

LOT 130

N/F LIRR CO
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N/F AMTRAK
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LOT 68
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LTD
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N/F NORTH 30 EQUITIES, INC.
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INC.

N/F VARDI VINI REALTY,

INC.
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EAST SIDE ACCESS
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CD

MTA - LIRR Q-TIP

(UNDERGROUND)

M
TA - LIRR TUNNEL (UNDERG

RO
UND)

MTA - LIRR Q-TIP

(UNDERGROUND)

M
TA - LIRR TUNNEL (UNDERGROUND)

MTA - LIRR TUNNEL (UNDERGROUND)

MTA - LIRR TUNNEL (UNDERGROUND)

MTA - LIRR TUNNEL (UNDERGROUND)

MTA - LIRR TUNNEL (UNDERGROUND)MTA - LIRR TUNNEL (UNDERGROUND)

MTA - LIRR TUNNEL (UNDERGROUND

MTA LIRR

MID - DAY STORAGE

YARD

EXISTING BRIDGE

OVER MTA-LIRR Q-TIP

MTA - LIRR TUNNEL (UNDERGROUND)

N 211,774.19

E 1,003,234.08

E 1,003,244.26N  211,752.52
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SUNNYSIDE    S
TATION

SUNNYSIDE    S
TATION

SUNNYSIDE    S
TATION

SUNNYSIDE    S
TATION

mh no.54

rim = 313.50

inv = 306.33

exist. 209.79' 42" RCP

to be aband'd

Q = 41.11 cfs

n = 0.013

s = 0.00167

exist. 46.17' 4' x 2'-6"

to be aband'd

Q = 50.55 cfs

n = 0.013

s = 0.0017

exist. 102.27' 24" CIP

to be aband'd

Q = 41.71 cfs

n = 0.013

s = 0.034

CIP

inv = xxx (12")

inv = 307.11 (4'x2.5' in)

inv = 306.93(42"out)

exist. 705.06' 24" VCP

to be aband'd & removed

Q = 12.41 cfs

n = 0.014

s = 0.00349

exist. mh 'Z'

inv = 311.89 (12")

inv = 306.58 (42")

LOW POINT

WBY sta 52+15.67

T/R 308.67

WBY sta 49+00

T/R 309.90

exist. 66.25' 24" VCP

to be removed

Q = 20.81 cfs

n = 0.014

s = 0.00981

exist. 66.25' 24" VCP

Q = 20.81 cfs

n = 0.014

s = 0.00981

LOW POINT

RT sta 55+37.82

T/R 310.72

275' 24" FMP

CONC ENCASED

Q = 17 cfs

n = 0.009

s = 0.00271

v = 5.41 fps

267.91' 24" FMP

CONC ENCASED

Q = 17 cfs

n = 0.009

s = 0.00271

v = 5.41 fps

exist. mh to be removed

mh no.51

rim = 315.00

inv = 304.70 (24" in)

inv = 304.57 (exist. 24"out)

exist. 12" VCP

to be aband'd

170.49' 24" FMP

CONC ENCASED

Q = 17 cfs

n = 0.009

s = 0.00271

v = 5.41 fps

CB no.7

grate=310.72- 1.33'=309.39

inv=310.72-1.17'-0.5'-1'=308.05 (12")

CB no.6

grate = 315.00

inv = 307.63

1.65' 12" DIP

Q = 5 cfs

s = 0.0197

63.51' 12" DIP

Q = 2.52 cfs

n = 0.013

s = 0.005

v = 3.21 fps

235.48' 16" FRP

CONC ENCASED

Q = 4.5 cfs

n = 0.009

s = 0.00165

v = 3.22 fps

162.92' 24" FMP

CONC ENCASED

Q = 17 cfs

n = 0.009

s = 0.00271

v = 5.41 fps

exist. mh to be removed

mh no.52

rim = 314.00

inv = 305.16

exist. mh 'Y'

inv=313.29 (24"in)

inv=307.21 (4'x2.5' out)

exist. CB 'A' to be removed

sta RT 48+60.65

T/R 317.10

inv = 306.35 (exist. 24")

exist. 42" RCP

to be removed

WBY sta 53+43.68

T/R 308.95

inv = 306.67 (42")

exist. 42" RCP

to be removed

RT sta 53+21.58

T/R 312.56

inv = 306.91 (42")

12' 12" FRP

Q = 4.5 cfs

n = 0.009

s = 0.00765

v = 5.73 fps

mh no.56

rim = 319.00

inv = 307.96 (12 in)

inv = 307.79 (16" c-c-out)

exist. CB to be removed

mh no.55

rim = 316.00

inv = 307.40 (16" in)

inv = 307.07 (24"c-c-out)

exist. CBs to be removed

CB no.5

grate = 314.50

inv = 306.60

3' 12" DIP

Q = 3.56 cfs

n = 0.013

s = 0.001

v = 4.54 fps
mh no.53

rim = 315.20

inv = 306.60 (12")

inv = 305.60 (24")

8' x 8' PUMP STATION

inv=303.60

mh no.62

rim = 327.00

inv = 309.11 (12")

inv = 306.61 (exist.42")

relief mh no.61

rim = 327.00

inv = 309.23 (8" in)

inv = 308.90 (12"out)

CB no.8

grate=308.67- 1.33'=307.34

inv=308.67-1.17'-2.5'-1'=304.00 (12")

49.53' 12" FRP

CONC ENCASED

Q = 4.60 cfs

n = 0.009

s = 0.008

v = 5.86 fps

122.15' 8" FM

CONC ENCASED

12.35' 12" DIP

Q = 4.65 cfs

n = 0.013

s = 0.017

v = 5.91 fps

mh no.15

rim = 321.00

inv = 304.23

243.60' 36" RCP

ON CONC. CRADLE

Q = 49 cfs

n = 0.013

s = 0.005378

v = 6.92 fps

mh no.14

rim = 316.00

inv = 302.86 (36" in)

= 301.86 (48"out

12" in)

289.21' 36" RCP

ON CONC. CRADLE

Q = 49 cfs

n = 0.013

s = 0.005398

v = 6.92 fps

6' 18"DIP

Q = 30.01 cfs

n = 0.013

s = 0.8157

v = 16.98 fps

222.01' 18" RCP

Q = 7 cfs

n = 0.013

s = 0.004414

v = 3.95 fps

mh no.18

rim = 324.47

inv = 309.58 (18")

inv = 320.20 (12")

220' 18" RCP ON CONC CRADLE

Q = 7 cfs

n = 0.013

s = 0.004409

v = 3.95 fps

mh no.19

rim = 325.60

inv = 310.55

mh no.20

rim = 327.83

inv = 311.52 (18")

182.14' 18" RCP ON

CONC CRADLE

Q = 7 cfs

n = 0.013

s = 0.004777

v = 4.11 fps
220' 18" RCP ON

CONC CRADLE

Q = 7 cfs

n = 0.013

s = 0.004409

v = 3.95 fps

mh no.21

rim=328.10

inv=312.89(12"in)

inv=312.91(15"in)

inv=312.39(18"out)

140.06' 12" RCP ON

CONC CRADLE

Q = 2.52 cfs

n = 0.013

s = 0.004998

v = 3.21 fps

mh no.22

rim = 328.60

inv = 313.59

45.88' 15" RCP

CONC ENCASED

Q = 8 cfs

n = 0.013

s = 0.01548

v = 6.55 fps

CB no.2

grate = 321.00

inv = 315.00

exist. CB to be removed

mh no.17

rim = 324.00

inv = 314.50 (18" in from CB)

inv = 308.60(18" in)

inv = 307.10(36"out)

mh no.16

rim = 324.40

inv = 305.54
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SSK-011B
PROJECT: SUBJECT:

DATE:

REFERENCE:

BY:

SUNNYSIDE YARDS MASTER PLAN

FOUNDATION DESIGN LOADS
HK 08/24/18

CASE A CASE B

NOTES:
1) TYPICAL BAY IS ASSUMED TO BE 80 FT X 30 FT.
2) LOADS ARE AVERAGED OVER THE ENTIRE SITE.
3) LOW RISE CONSTRUCTION REFERS TO 5-FLOOR HEAVY CONSTRUCTION RESIDENTIAL,
    7-FLOOR OFFICE, OR 5-FLOOR RETAIL BUILDING.
4) BENDING IS ASSUMED AT TOP OF PILE OR CAISSON CAP.

FOUNDATION COLUMN LOADS WITH PLAZA OR LOW RISE CONSTRUCTION 3 FOUNDATION COLUMN LOADS WITH OVERBUILD

1 1

1 1

2 2

2 2

NOTE: SEE PLAZA LOADS TABLES FOR LATERAL AND
BENDING LOADS.

MAXIMUM FOUNDATION COLUMN LOADS AT
LONG-SPAN TRUSSES

OFFICE D L MAXIMUM UPLIFT

5 = 10 3,000 700 -1,000

10 = 15 4,700 900 -5,000

15 = 25 6,500 1,500 -7,500

30 = 50 11,700 2,200 -14,000

45 17,000 3,300 -14,000

70 26,000 4,800 -14,000

GRAVITY (k)NUMBER OF FLOORS

RESIDENTIAL

27,000 9,500
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Deck - Structural Option 3

- Truss Inside the Deck (30' Spacing)

- Oriented in Order to Minimize Span

- Adding Beams Between Trusses to Support Columns
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Deck - Structural Option 4

- Truss Inside the Deck (30' Spacing)

- Same Orientation as Building Column Grid
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LOOP 1 TRACK

LINE 1 TRACK

EBRT TRACK

LOOP 2 TRACK

LINE 3 TRACK

LI EWD TRACK

LI WWD TRACK

LINE 2 TRACK

LINE 4 TRACK

PROPOSED TRACK FOR SSY STATION

LEAD 5 TRACK

LEAD 3 TRACK

WESTWARD ENG. TRACK

EASTWARD ENG. TRACK

READY TRACK 1

READY TRACK 2

READY TRACK 3

READY TRACK 4

READY TRACK 5

READY TRACK 1

READY TRACK 2

READY TRACK 3

READY TRACK 4READY TRACK 5

WESTWARD ENG. T
RACK

EASTWARD ENG. T
RACK

RUN AROUND 3 TRACK

WESTWARD ENG. TRACK
READY TRACK 1

RUN AROUND 3_1 TRACK

YD TRACK 5

YD TRACK 6

YD TRACK 7

YD TRACK 9

YD TRACK 10

YD TRACK 14

YD TRACK 13
YD TRACK 12

YD TRACK 11

YD TRACK 18

YD TRACK 17
YD TRACK 16

YD TRACK 15

YD TRACK 22

YD TRACK 21
YD TRACK 20

YD TRACK 19

YD TRACK 26

YD TRACK 25

YD TRACK 24
YD TRACK 23

RUN AROUND 2 TRACK

S11 TRACK

S12 TRACK

YD TRACK 28

YD TRACK 30

YD TRACK 32

YD TRACK 38

M1 TRACK
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SUNNYSIDE STATION

SUNNYSIDE STATION

SUNNYSIDE STATION

SUNNYSIDE STATION

TRACK M17

TRACK M15

TRACK M11

TRACK M8

TRACK M7

TRACK M6

TRACK M5

TRACK M4

TRACK M3

TRACK M2

TRACK M1

TRACK YS

TRACK M23

TRACK M19

TRACK M18

TRACK M17

TRACK M16

TRACK M15

TRACK M13

TRACK M12

TRACK M11

TRACK M10

TRACK M9

TRACK M8

TRACK M7

TRACK M14

TRACK M6

TRACK M5

TRACK M4

TRACK M3

TRACK M2

TRACK M23

TRACK M22

TRACK M21

TRACK M20

TRACK M26

TRACK M24

TRACK M23

TRACK M22

TRACK M21

TRACK M20

TRACK M17

TRACK M16

TRACK M14

TRACK M12

TRACK M13

TRACK M11

TRACK FR

TRACK M24

TRACK M23

TRACK M22

TRACK M16

TRACK LY

LOOP 1 TRACK

LINE 1 TRACK

EBRT TRACK

LOOP 2 TRACK

LINE 3 TRACK

LI EWD TRACK

LI WWD TRACK

LINE 2 TRACK

LINE 4 TRACK

PROPOSED TRACK FOR SSY STATION

LEAD 5 TRACK

LEAD 3 TRACK

LOOP A TRACK

LOOP A CONN TRACK

LOOP 1 TRACK

LOOP 2 TRACK

MAINLINE 1 TRACK

LINE 1 TRACK

LINE 3 TRACK

EWD LI PASS TRACK

LI FRIGHT TRACK

WWD LI TRACK

LINE 2 TRACK

LINE 4 TRACK

M1 TRACK

YD TRACK 38

YD TRACK 32
YD TRACK 31YD TRACK 30

YD TRACK 29

YD TRACK 28
YD TRACK 27

S12 TRACK

S11 TRACKRUN AROUND 2 TRACK

YD TRACK 26

YD TRACK 25
YD TRACK 24

YD TRACK 23

YD TRACK 22

YD TRACK 21
YD TRACK 20

YD TRACK 19

YD TRACK 18

YD TRACK 17
YD TRACK 16

YD TRACK 15

YD TRACK 14

YD TRACK 13
YD TRACK 12

YD TRACK 11

YD TRACK 10

YD TRACK 9

YD TRACK 8
YD TRACK 7

YD TRACK 6

YD TRACK 5
YD TRACK 4

YD TRACK 3

YD TRACK 2

YD TRACK 1

RUN AROUND 3 TRACK

READY TRACK 1

READY TRACK 2

READY TRACK 3

READY TRACK 4READY TRACK 5

READY TRACK 6

EASTWARD ENG. TRACKWESTWARD ENG. TRACK

1

1

1

1

5

1

1 1

4

3

3

3

3

4

1

4

1

5

5

5

5

1

1
1

1

3

3
3

3

4

1

1

4
1

2

1 2

1

1

1

3

6

4

1

1

4

1

2

3

3

3

2

2

1

3

2

6

4

1

6

1

4

1

4

3

4

3

3

3

3

3

4

3

3

3

3

4

3

4

3

3

3

1

1

1

1

3

3

1

3

3

3

1

1

2

6

6

1

2

1

6

2

2

1

2

3

3

1

1

3

3

3

3

3

3

3

3

3

3

3

3

4

3

3

3

3

1

3

3

3

2

1

1

3

3

3

3

3

3

3

3

1

3

3

3

3

3

3

3

3

3 3

3

3

3

3

6

2

6

4

4

1

1

3

3

3

3

3

3

3

1

LOOP 1 TRACK

LINE 1 TRACK

EBRT TRACK

LOOP 2 TRACK

LINE 3 TRACK

LI EWD TRACK

LI WWD TRACK

LINE 2 TRACK

LINE 4 TRACK

PROPOSED TRACK FOR SSY STATION

LEAD 5 TRACK

LEAD 3 TRACK

WESTWARD ENG. TRACK

EASTWARD ENG. TRACK

READY TRACK 1

READY TRACK 2

READY TRACK 3

READY TRACK 4

READY TRACK 5

READY TRACK 1

READY TRACK 2

READY TRACK 3

READY TRACK 4READY TRACK 5

WESTWARD ENG. T
RACK

EASTWARD ENG. T
RACK

RUN AROUND 3 TRACK

WESTWARD ENG. TRACK
READY TRACK 1

RUN AROUND 3_1 TRACK

YD TRACK 5

YD TRACK 6

YD TRACK 7

YD TRACK 9

YD TRACK 10

YD TRACK 14

YD TRACK 13
YD TRACK 12

YD TRACK 11

YD TRACK 18

YD TRACK 17
YD TRACK 16

YD TRACK 15

YD TRACK 22

YD TRACK 21
YD TRACK 20

YD TRACK 19

YD TRACK 26

YD TRACK 25

YD TRACK 24
YD TRACK 23

RUN AROUND 2 TRACK

S11 TRACK

S12 TRACK

YD TRACK 28

YD TRACK 30

YD TRACK 32

YD TRACK 38

M1 TRACK
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SUNNYSIDE STATION

SUNNYSIDE STATION

SUNNYSIDE STATION

SUNNYSIDE STATION

TRACK M17

TRACK M15

TRACK M11

TRACK M8

TRACK M7

TRACK M6

TRACK M5

TRACK M4

TRACK M3

TRACK M2

TRACK M1

TRACK YS

TRACK M23

TRACK M19

TRACK M18

TRACK M17

TRACK M16

TRACK M15

TRACK M13

TRACK M12

TRACK M11

TRACK M10

TRACK M9

TRACK M8

TRACK M7

TRACK M14

TRACK M6

TRACK M5

TRACK M4

TRACK M3

TRACK M2

TRACK M23

TRACK M22

TRACK M21

TRACK M20

TRACK M26

TRACK M24

TRACK M23

TRACK M22

TRACK M21

TRACK M20

TRACK M17

TRACK M16

TRACK M14

TRACK M12

TRACK M13

TRACK M11

TRACK FR

TRACK M24

TRACK M23

TRACK M22

TRACK M16

TRACK LY

LOOP 1 TRACK

LINE 1 TRACK

EBRT TRACK

LOOP 2 TRACK

LINE 3 TRACK

LI EWD TRACK

LI WWD TRACK

LINE 2 TRACK

LINE 4 TRACK

PROPOSED TRACK FOR SSY STATION

LEAD 5 TRACK

LEAD 3 TRACK

LOOP A TRACK

LOOP A CONN TRACK

LOOP 1 TRACK

LOOP 2 TRACK

MAINLINE 1 TRACK

LINE 1 TRACK

LINE 3 TRACK

EWD LI PASS TRACK

LI FRIGHT TRACK

WWD LI TRACK

LINE 2 TRACK

LINE 4 TRACK

M1 TRACK

YD TRACK 38

YD TRACK 32
YD TRACK 31YD TRACK 30

YD TRACK 29

YD TRACK 28
YD TRACK 27

S12 TRACK

S11 TRACKRUN AROUND 2 TRACK

YD TRACK 26

YD TRACK 25
YD TRACK 24

YD TRACK 23

YD TRACK 22

YD TRACK 21
YD TRACK 20

YD TRACK 19

YD TRACK 18

YD TRACK 17
YD TRACK 16

YD TRACK 15

YD TRACK 14

YD TRACK 13
YD TRACK 12

YD TRACK 11

YD TRACK 10

YD TRACK 9

YD TRACK 8
YD TRACK 7

YD TRACK 6

YD TRACK 5
YD TRACK 4

YD TRACK 3

YD TRACK 2

YD TRACK 1

RUN AROUND 3 TRACK

READY TRACK 1

READY TRACK 2

READY TRACK 3

READY TRACK 4READY TRACK 5

READY TRACK 6

EASTWARD ENG. TRACKWESTWARD ENG. TRACK
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LOOP 1 TRACK

LINE 1 TRACK

EBRT TRACK

LOOP 2 TRACK

LINE 3 TRACK

LI EWD TRACK

LI WWD TRACK

LINE 2 TRACK

LINE 4 TRACK

PROPOSED TRACK FOR SSY STATION

LEAD 5 TRACK

LEAD 3 TRACK

WESTWARD ENG. TRACK

EASTWARD ENG. TRACK

READY TRACK 1

READY TRACK 2

READY TRACK 3

READY TRACK 4

READY TRACK 5

READY TRACK 1

READY TRACK 2

READY TRACK 3

READY TRACK 4READY TRACK 5

WESTWARD ENG. T
RACK

EASTWARD ENG. T
RACK

RUN AROUND 3 TRACK

WESTWARD ENG. TRACK
READY TRACK 1

RUN AROUND 3_1 TRACK

YD TRACK 5

YD TRACK 6

YD TRACK 7

YD TRACK 9

YD TRACK 10

YD TRACK 14

YD TRACK 13
YD TRACK 12

YD TRACK 11

YD TRACK 18

YD TRACK 17
YD TRACK 16

YD TRACK 15

YD TRACK 22

YD TRACK 21
YD TRACK 20

YD TRACK 19

YD TRACK 26

YD TRACK 25

YD TRACK 24
YD TRACK 23

RUN AROUND 2 TRACK

S11 TRACK

S12 TRACK

YD TRACK 28

YD TRACK 30

YD TRACK 32

YD TRACK 38

M1 TRACK
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W PHASE 0 SEQUENCING DIAGRAMS
SEE KEY AT BOTTOM RIGHT



SKILLMAN AVENUE

Q
U

E
E

N
S

 B
L

V
D

H
O

N
E

Y
W

E
L

L
 S

T

SUNNYSIDE STATION

SUNNYSIDE STATION

SUNNYSIDE STATION

SUNNYSIDE STATION

TRACK M17

TRACK M15

TRACK M11

TRACK M8

TRACK M7

TRACK M6

TRACK M5

TRACK M4

TRACK M3

TRACK M2

TRACK M1

TRACK YS

TRACK M23

TRACK M19

TRACK M18

TRACK M17

TRACK M16

TRACK M15

TRACK M13

TRACK M12

TRACK M11

TRACK M10

TRACK M9

TRACK M8

TRACK M7

TRACK M14

TRACK M6

TRACK M5

TRACK M4

TRACK M3

TRACK M2

TRACK M23

TRACK M22

TRACK M21

TRACK M20

TRACK M26

TRACK M24

TRACK M23

TRACK M22

TRACK M21

TRACK M20

TRACK M17

TRACK M16

TRACK M14

TRACK M12

TRACK M13

TRACK M11

TRACK FR

TRACK M24

TRACK M23

TRACK M22

TRACK M16

TRACK LY

LOOP 1 TRACK

LINE 1 TRACK

EBRT TRACK

LOOP 2 TRACK

LINE 3 TRACK

LI EWD TRACK

LI WWD TRACK

LINE 2 TRACK

LINE 4 TRACK

PROPOSED TRACK FOR SSY STATION

LEAD 5 TRACK

LEAD 3 TRACK

LOOP A TRACK

LOOP A CONN TRACK

LOOP 1 TRACK

LOOP 2 TRACK

MAINLINE 1 TRACK

LINE 1 TRACK

LINE 3 TRACK

EWD LI PASS TRACK

LI FRIGHT TRACK

WWD LI TRACK

LINE 2 TRACK

LINE 4 TRACK

M1 TRACK

YD TRACK 38

YD TRACK 32
YD TRACK 31YD TRACK 30

YD TRACK 29

YD TRACK 28
YD TRACK 27

S12 TRACK

S11 TRACKRUN AROUND 2 TRACK

YD TRACK 26

YD TRACK 25
YD TRACK 24

YD TRACK 23

YD TRACK 22

YD TRACK 21
YD TRACK 20

YD TRACK 19

YD TRACK 18

YD TRACK 17
YD TRACK 16

YD TRACK 15

YD TRACK 14

YD TRACK 13
YD TRACK 12

YD TRACK 11

YD TRACK 10

YD TRACK 9

YD TRACK 8
YD TRACK 7

YD TRACK 6

YD TRACK 5
YD TRACK 4

YD TRACK 3

YD TRACK 2

YD TRACK 1

RUN AROUND 3 TRACK

READY TRACK 1

READY TRACK 2

READY TRACK 3

READY TRACK 4READY TRACK 5

READY TRACK 6

EASTWARD ENG. TRACKWESTWARD ENG. TRACK
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LOOP 1 TRACK

LINE 1 TRACK

EBRT TRACK

LOOP 2 TRACK

LINE 3 TRACK

LI EWD TRACK

LI WWD TRACK

LINE 2 TRACK

LINE 4 TRACK

PROPOSED TRACK FOR SSY STATION

LEAD 5 TRACK

LEAD 3 TRACK

WESTWARD ENG. TRACK

EASTWARD ENG. TRACK

READY TRACK 1

READY TRACK 2

READY TRACK 3

READY TRACK 4

READY TRACK 5

READY TRACK 1

READY TRACK 2

READY TRACK 3

READY TRACK 4READY TRACK 5

WESTWARD ENG. T
RACK

EASTWARD ENG. T
RACK

RUN AROUND 3 TRACK

WESTWARD ENG. TRACK
READY TRACK 1

RUN AROUND 3_1 TRACK

YD TRACK 5

YD TRACK 6

YD TRACK 7

YD TRACK 9

YD TRACK 10

YD TRACK 14

YD TRACK 13
YD TRACK 12

YD TRACK 11

YD TRACK 18

YD TRACK 17
YD TRACK 16

YD TRACK 15

YD TRACK 22

YD TRACK 21
YD TRACK 20

YD TRACK 19

YD TRACK 26

YD TRACK 25

YD TRACK 24
YD TRACK 23

RUN AROUND 2 TRACK

S11 TRACK

S12 TRACK

YD TRACK 28

YD TRACK 30

YD TRACK 32

YD TRACK 38

M1 TRACK
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SUNNYSIDE STATION

SUNNYSIDE STATION

SUNNYSIDE STATION

SUNNYSIDE STATION

TRACK M17

TRACK M15

TRACK M11

TRACK M8

TRACK M7

TRACK M6

TRACK M5

TRACK M4

TRACK M3

TRACK M2

TRACK M1

TRACK YS

TRACK M23

TRACK M19

TRACK M18

TRACK M17

TRACK M16

TRACK M15

TRACK M13

TRACK M12

TRACK M11

TRACK M10

TRACK M9

TRACK M8

TRACK M7

TRACK M14

TRACK M6

TRACK M5

TRACK M4

TRACK M3

TRACK M2

TRACK M23

TRACK M22

TRACK M21

TRACK M20

TRACK M26

TRACK M24

TRACK M23

TRACK M22

TRACK M21

TRACK M20

TRACK M17

TRACK M16

TRACK M14

TRACK M12

TRACK M13

TRACK M11

TRACK FR

TRACK M24

TRACK M23

TRACK M22

TRACK M16

TRACK LY

LOOP 1 TRACK

LINE 1 TRACK

EBRT TRACK

LOOP 2 TRACK

LINE 3 TRACK

LI EWD TRACK

LI WWD TRACK

LINE 2 TRACK

LINE 4 TRACK

PROPOSED TRACK FOR SSY STATION

LEAD 5 TRACK

LEAD 3 TRACK

LOOP A TRACK

LOOP A CONN TRACK

LOOP 1 TRACK

LOOP 2 TRACK

MAINLINE 1 TRACK

LINE 1 TRACK

LINE 3 TRACK

EWD LI PASS TRACK

LI FRIGHT TRACK

WWD LI TRACK

LINE 2 TRACK

LINE 4 TRACK

M1 TRACK

YD TRACK 38

YD TRACK 32
YD TRACK 31YD TRACK 30

YD TRACK 29

YD TRACK 28
YD TRACK 27

S12 TRACK

S11 TRACKRUN AROUND 2 TRACK

YD TRACK 26

YD TRACK 25
YD TRACK 24

YD TRACK 23

YD TRACK 22

YD TRACK 21
YD TRACK 20

YD TRACK 19

YD TRACK 18

YD TRACK 17
YD TRACK 16

YD TRACK 15

YD TRACK 14

YD TRACK 13
YD TRACK 12

YD TRACK 11

YD TRACK 10

YD TRACK 9

YD TRACK 8
YD TRACK 7

YD TRACK 6

YD TRACK 5
YD TRACK 4

YD TRACK 3

YD TRACK 2

YD TRACK 1

RUN AROUND 3 TRACK

READY TRACK 1

READY TRACK 2

READY TRACK 3

READY TRACK 4READY TRACK 5

READY TRACK 6

EASTWARD ENG. TRACKWESTWARD ENG. TRACK
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NOTE:
In a preliminary phase the following tasks will be performed:
- Installation of new OCS power sectionalizing and construction breaks.
- Relocate overhead along track feeders and signal power circuits.
- Install new temporary OCS structures and reprofile wires to lower the system
height.
- Refer to the Annex drawings for the existing sectionalizing diagram and proposed 
  schematic OCS construction staging.

Future
Sunnyside
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feeders
 (Typ.)
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Catenary
Structure
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LIRR
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LIRR G02
Substation

NOTE:
In a preliminary phase the following tasks will be performed:
- Installation of new OCS power sectionalizing and construction breaks.
- Relocate overhead along track feeders and signal power circuits.
- Install new temporary OCS structures and reprofile wires to lower the system
height.
- Refer to the Annex drawings for the existing sectionalizing diagram and proposed 
  schematic OCS construction staging.

Substation
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Cross
track
feeders
 (Typ.)

Cross
Catenary
Structure
(Typ.)

SBEB

SBWB

Car Wash

Amtrak 60
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High
Speed
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Wheel True
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Track
Feeders

Aerial
Signal
Power
Crossing
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YD TRACK 24
YD TRACK 23

RUN AROUND 2 TRACK

S11 TRACK

S12 TRACK

LI FRIGHT TRACK

WWD LI TRACK

LINE 2 TRACK

LINE 4 TRACK

EWD LI PASS TRACK

MAINLINE 1 TRACK

LINE 3 TRACK

LOOP 2 TRACK

LOOP 1 TRACK

LOOP A CONN TRACK

LOOP A TRACK

LOOP A TRACK

LOOP 1 TRACK

LOOP 2 TRACK

MAINLINE 4 TRACK

MAINLINE 2 TRACK

EWD LI PASS TRACK

WWD LI FRT TRACK

WWD LI PASS TRACK

ERT LINE 2 TRACK

ERT LINE 4 TRACK

WBY TRACK

M11 TRACK

M9 TRACK

M8 TRACK

M6 TRACK

M3 TRACK

M1 TRACK

YD TRACK 37

RUN AROUND 1 TRACK

RUN AROUND 1 TRACK

S1 TRACK

S2 TRACK

S3 TRACK

S1 TRACK

S2 TRACK

S3 TRACK

S4 TRACK

S5 TRACK

S6 TRACK

S7 TRACK

S8 TRACK

S9 TRACK

S10 TRACK

YD TRACK 28

YD TRACK 30

YD TRACK 32

YD TRACK 38

M1 TRACK

C PHASE 0 SEQUENCING DIAGRAMS
SEE KEY AT BOTTOM RIGHT

DATE:
BY:

FOUNDATION WORK

COLUMN AND FRAMING WORK

DECKING

DECK COMPLETE BUT USED FOR CONSTRUCTION STAGING

REGION COLOR CODE KEY

PROJECT: SUNNYSIDE YARDS
TT PROJECT NUMBER: N17486

FOR MASTER PLANNING PURPOSES ONLY

SUBJECT: OFC PHASE 0 SEQUENCING DIAGRAMS
4

SHEET:9/13/2019
DPO

HANDOVER FOR TOWER / PARK CONSTRUCTION

ACCESS ROAD AT DECK LEVEL

ACCESS ROAD AT TRACK LEVEL

31

1.25 MONTHS

INDICATES FUTURE AMTRAK BLDGS ABOVE DECK LEVEL

SHEET NOTES
FUTURE YARD ACCESS TO BE MAINTAINED
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TRACK FR

TRACK M24

TRACK M23

TRACK M22

TRACK M16

TRACK LY

TRACK WL

TRACK PN

LOOP A TRACK

LOOP A CONN TRACK

LOOP 1 TRACK

LOOP 2 TRACK

MAINLINE 1 TRACK

LINE 1 TRACK

LINE 3 TRACK

EWD LI PASS TRACK

LI FRIGHT TRACK

WWD LI TRACK

LINE 2 TRACK

LINE 4 TRACK

M1 TRACK

YD TRACK 38

YD TRACK 34YD TRACK 33YD TRACK 32
YD TRACK 31YD TRACK 30

YD TRACK 29

YD TRACK 28
YD TRACK 27

S12 TRACK

S11 TRACKRUN AROUND 2 TRACK

YD TRACK 26

YD TRACK 25
YD TRACK 24

YD TRACK 23

YD TRACK 22

YD TRACK 21
YD TRACK 20

YD TRACK 19

YD TRACK 18

YD TRACK 17
YD TRACK 16

YD TRACK 15

YD TRACK 14

YD TRACK 13
YD TRACK 12

YD TRACK 11

YD TRACK 10

YD TRACK 9

YD TRACK 8
YD TRACK 7

YD TRACK 6

YD TRACK 5
YD TRACK 4

YD TRACK 3

YD TRACK 2

YD TRACK 1

RUN AROUND 3 TRACK

READY TRACK 1

READY TRACK 2

READY TRACK 3

READY TRACK 4READY TRACK 5

READY TRACK 6

EASTWARD ENG. TRACKWESTWARD ENG. TRACK

LOOP A TRACK

LOOP 1 TRACK

LOOP 2 TRACK

MAINLINE 4 TRACK

MAINLINE 4 TRACK

MAINLINE 2 TRACK

EWD LI PASS TRACK

WWD LI FRT TRACK

WWD LI PASS TRACK

ERT LINE 2 TRACK

ERT LINE 4 TRACK

WBY TRACK

RT1 TRACK

RT2 TRACK

NR TRACK

RT5 TRACK
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WESTWARD ENG. TRACK

EASTWARD ENG. TRACK

READY TRACK 1

READY TRACK 2

READY TRACK 3

READY TRACK 4

READY TRACK 5

YD TRACK 35
YD TRACK 36

YD TRACK 37

YD TRACK 38

RUN AROUND 3_1 TRACK

YD TRACK 5

YD TRACK 6

YD TRACK 7

YD TRACK 9

YD TRACK 10

YD TRACK 14

YD TRACK 13
YD TRACK 12

YD TRACK 11

YD TRACK 18

YD TRACK 17
YD TRACK 16

YD TRACK 15

YD TRACK 22

YD TRACK 21
YD TRACK 20

YD TRACK 19

YD TRACK 26

YD TRACK 25

YD TRACK 24
YD TRACK 23

RUN AROUND 2 TRACK

S11 TRACK

S12 TRACK

LI FRIGHT TRACK

WWD LI TRACK

LINE 2 TRACK

LINE 4 TRACK

EWD LI PASS TRACK

MAINLINE 1 TRACK

LINE 3 TRACK

LOOP 2 TRACK

LOOP 1 TRACK

LOOP A CONN TRACK

LOOP A TRACK

LOOP A TRACK

LOOP 1 TRACK

LOOP 2 TRACK

MAINLINE 4 TRACK

MAINLINE 2 TRACK

EWD LI PASS TRACK

WWD LI FRT TRACK

WWD LI PASS TRACK

ERT LINE 2 TRACK

ERT LINE 4 TRACK

WBY TRACK

M11 TRACK

M9 TRACK

M8 TRACK

M6 TRACK

M3 TRACK

M1 TRACK

YD TRACK 37

RUN AROUND 1 TRACK

RUN AROUND 1 TRACK

S1 TRACK

S2 TRACK

S3 TRACK

S1 TRACK

S2 TRACK

S3 TRACK

S4 TRACK

S5 TRACK

S6 TRACK

S7 TRACK

S8 TRACK

S9 TRACK

S10 TRACK

YD TRACK 28

YD TRACK 30

YD TRACK 32

YD TRACK 38

M1 TRACK

C PHASE 0 SEQUENCING DIAGRAMS
SEE KEY AT BOTTOM RIGHT

DATE:
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DECKING

DECK COMPLETE BUT USED FOR CONSTRUCTION STAGING
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FOR MASTER PLANNING PURPOSES ONLY
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   5
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ACCESS ROAD AT TRACK LEVEL
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INDICATES FUTURE AMTRAK BLDGS ABOVE DECK LEVEL

SHEET NOTES
FUTURE YARD ACCESS TO BE MAINTAINED
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TRACK FR

TRACK M24

TRACK M23

TRACK M22

TRACK M16

TRACK LY

TRACK WL

TRACK PN

LOOP A TRACK

LOOP A CONN TRACK

LOOP 1 TRACK

LOOP 2 TRACK

MAINLINE 1 TRACK

LINE 1 TRACK

LINE 3 TRACK

EWD LI PASS TRACK

LI FRIGHT TRACK

WWD LI TRACK

LINE 2 TRACK

LINE 4 TRACK

M1 TRACK

YD TRACK 38

YD TRACK 34YD TRACK 33YD TRACK 32
YD TRACK 31YD TRACK 30

YD TRACK 29

YD TRACK 28
YD TRACK 27

S12 TRACK

S11 TRACKRUN AROUND 2 TRACK

YD TRACK 26

YD TRACK 25
YD TRACK 24

YD TRACK 23

YD TRACK 22

YD TRACK 21
YD TRACK 20

YD TRACK 19

YD TRACK 18

YD TRACK 17
YD TRACK 16

YD TRACK 15

YD TRACK 14

YD TRACK 13
YD TRACK 12

YD TRACK 11

YD TRACK 10

YD TRACK 9

YD TRACK 8
YD TRACK 7

YD TRACK 6

YD TRACK 5
YD TRACK 4

YD TRACK 3

YD TRACK 2

YD TRACK 1

RUN AROUND 3 TRACK

READY TRACK 1

READY TRACK 2

READY TRACK 3

READY TRACK 4READY TRACK 5

READY TRACK 6

EASTWARD ENG. TRACKWESTWARD ENG. TRACK

LOOP A TRACK

LOOP 1 TRACK

LOOP 2 TRACK

MAINLINE 4 TRACK

MAINLINE 4 TRACK

MAINLINE 2 TRACK

EWD LI PASS TRACK

WWD LI FRT TRACK

WWD LI PASS TRACK

ERT LINE 2 TRACK

ERT LINE 4 TRACK

WBY TRACK

RT1 TRACK

RT2 TRACK

NR TRACK

RT5 TRACK
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WESTWARD ENG. TRACK

EASTWARD ENG. TRACK

READY TRACK 1

READY TRACK 2

READY TRACK 3

READY TRACK 4

READY TRACK 5

YD TRACK 35
YD TRACK 36

YD TRACK 37

YD TRACK 38

RUN AROUND 3_1 TRACK

YD TRACK 5

YD TRACK 6

YD TRACK 7

YD TRACK 9

YD TRACK 10

YD TRACK 14

YD TRACK 13
YD TRACK 12

YD TRACK 11

YD TRACK 18

YD TRACK 17
YD TRACK 16

YD TRACK 15

YD TRACK 22

YD TRACK 21
YD TRACK 20

YD TRACK 19

YD TRACK 26

YD TRACK 25

YD TRACK 24
YD TRACK 23

RUN AROUND 2 TRACK

S11 TRACK

S12 TRACK

LI FRIGHT TRACK

WWD LI TRACK

LINE 2 TRACK

LINE 4 TRACK

EWD LI PASS TRACK

MAINLINE 1 TRACK

LINE 3 TRACK

LOOP 2 TRACK

LOOP 1 TRACK

LOOP A CONN TRACK

LOOP A TRACK

LOOP A TRACK

LOOP 1 TRACK

LOOP 2 TRACK

MAINLINE 4 TRACK

MAINLINE 2 TRACK

EWD LI PASS TRACK

WWD LI FRT TRACK

WWD LI PASS TRACK

ERT LINE 2 TRACK

ERT LINE 4 TRACK

WBY TRACK

M11 TRACK

M9 TRACK

M8 TRACK

M6 TRACK

M3 TRACK

M1 TRACK

YD TRACK 37

RUN AROUND 1 TRACK

RUN AROUND 1 TRACK

S1 TRACK

S2 TRACK

S3 TRACK

S1 TRACK

S2 TRACK

S3 TRACK

S4 TRACK

S5 TRACK

S6 TRACK

S7 TRACK

S8 TRACK

S9 TRACK

S10 TRACK

YD TRACK 28

YD TRACK 30

YD TRACK 32

YD TRACK 38

M1 TRACK

C PHASE 1 SEQUENCING DIAGRAMS
SEE KEY AT BOTTOM RIGHT

DATE:
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FOUNDATION WORK

COLUMN AND FRAMING WORK

DECKING

DECK COMPLETE BUT USED FOR CONSTRUCTION STAGING

REGION COLOR CODE KEY
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FOR MASTER PLANNING PURPOSES ONLY
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HANDOVER FOR TOWER / PARK CONSTRUCTION

ACCESS ROAD AT DECK LEVEL

ACCESS ROAD AT TRACK LEVEL

31

11.00 MONTHS

INDICATES FUTURE AMTRAK BLDGS ABOVE DECK LEVEL

SHEET NOTES
FUTURE YARD ACCESS TO BE MAINTAINED
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TRACK FR

TRACK M24

TRACK M23

TRACK M22

TRACK M16

TRACK LY

TRACK WL

TRACK PN

LOOP A TRACK

LOOP A CONN TRACK

LOOP 1 TRACK

LOOP 2 TRACK

MAINLINE 1 TRACK

LINE 1 TRACK

LINE 3 TRACK

EWD LI PASS TRACK

LI FRIGHT TRACK

WWD LI TRACK

LINE 2 TRACK

LINE 4 TRACK

M1 TRACK

YD TRACK 38

YD TRACK 34YD TRACK 33YD TRACK 32
YD TRACK 31YD TRACK 30

YD TRACK 29

YD TRACK 28
YD TRACK 27

S12 TRACK

S11 TRACKRUN AROUND 2 TRACK

YD TRACK 26

YD TRACK 25
YD TRACK 24

YD TRACK 23

YD TRACK 22

YD TRACK 21
YD TRACK 20

YD TRACK 19

YD TRACK 18

YD TRACK 17
YD TRACK 16

YD TRACK 15

YD TRACK 14

YD TRACK 13
YD TRACK 12

YD TRACK 11

YD TRACK 10

YD TRACK 9

YD TRACK 8
YD TRACK 7

YD TRACK 6

YD TRACK 5
YD TRACK 4

YD TRACK 3

YD TRACK 2

YD TRACK 1

RUN AROUND 3 TRACK

READY TRACK 1

READY TRACK 2

READY TRACK 3

READY TRACK 4READY TRACK 5

READY TRACK 6

EASTWARD ENG. TRACKWESTWARD ENG. TRACK

LOOP A TRACK

LOOP 1 TRACK

LOOP 2 TRACK

MAINLINE 4 TRACK

MAINLINE 4 TRACK

MAINLINE 2 TRACK

EWD LI PASS TRACK

WWD LI FRT TRACK

WWD LI PASS TRACK

ERT LINE 2 TRACK

ERT LINE 4 TRACK

WBY TRACK

RT1 TRACK

RT2 TRACK

NR TRACK

RT5 TRACK
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WESTWARD ENG. TRACK

EASTWARD ENG. TRACK

READY TRACK 1

READY TRACK 2

READY TRACK 3

READY TRACK 4

READY TRACK 5

YD TRACK 35
YD TRACK 36

YD TRACK 37

YD TRACK 38

RUN AROUND 3_1 TRACK

YD TRACK 5

YD TRACK 6

YD TRACK 7

YD TRACK 9

YD TRACK 10

YD TRACK 14

YD TRACK 13
YD TRACK 12

YD TRACK 11

YD TRACK 18

YD TRACK 17
YD TRACK 16

YD TRACK 15

YD TRACK 22

YD TRACK 21
YD TRACK 20

YD TRACK 19

YD TRACK 26

YD TRACK 25

YD TRACK 24
YD TRACK 23

RUN AROUND 2 TRACK

S11 TRACK

S12 TRACK

LI FRIGHT TRACK

WWD LI TRACK

LINE 2 TRACK

LINE 4 TRACK

EWD LI PASS TRACK

MAINLINE 1 TRACK

LINE 3 TRACK

LOOP 2 TRACK

LOOP 1 TRACK

LOOP A CONN TRACK

LOOP A TRACK

LOOP A TRACK

LOOP 1 TRACK

LOOP 2 TRACK

MAINLINE 4 TRACK

MAINLINE 2 TRACK

EWD LI PASS TRACK

WWD LI FRT TRACK

WWD LI PASS TRACK

ERT LINE 2 TRACK

ERT LINE 4 TRACK

WBY TRACK

M11 TRACK

M9 TRACK

M8 TRACK

M6 TRACK

M3 TRACK

M1 TRACK

YD TRACK 37

RUN AROUND 1 TRACK

RUN AROUND 1 TRACK

S1 TRACK

S2 TRACK

S3 TRACK

S1 TRACK

S2 TRACK

S3 TRACK

S4 TRACK

S5 TRACK

S6 TRACK

S7 TRACK

S8 TRACK

S9 TRACK

S10 TRACK

YD TRACK 28

YD TRACK 30

YD TRACK 32

YD TRACK 38

M1 TRACK

C PHASE 1 SEQUENCING DIAGRAMS
SEE KEY AT BOTTOM RIGHT

DATE:
BY:

FOUNDATION WORK

COLUMN AND FRAMING WORK

DECKING

DECK COMPLETE BUT USED FOR CONSTRUCTION STAGING

REGION COLOR CODE KEY
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FOR MASTER PLANNING PURPOSES ONLY

SUBJECT: OFC PHASE 1 SEQUENCING DIAGRAMS
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ACCESS ROAD AT TRACK LEVEL
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11.75 MONTHS

INDICATES FUTURE AMTRAK BLDGS ABOVE DECK LEVEL

SHEET NOTES
FUTURE YARD ACCESS TO BE MAINTAINED
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TRACK FR

TRACK M24

TRACK M23

TRACK M22

TRACK M16

TRACK LY

TRACK WL

TRACK PN

LOOP A TRACK

LOOP A CONN TRACK

LOOP 1 TRACK

LOOP 2 TRACK

MAINLINE 1 TRACK

LINE 1 TRACK

LINE 3 TRACK

EWD LI PASS TRACK

LI FRIGHT TRACK

WWD LI TRACK

LINE 2 TRACK

LINE 4 TRACK

M1 TRACK

YD TRACK 38

YD TRACK 34YD TRACK 33YD TRACK 32
YD TRACK 31YD TRACK 30

YD TRACK 29

YD TRACK 28
YD TRACK 27

S12 TRACK

S11 TRACKRUN AROUND 2 TRACK

YD TRACK 26

YD TRACK 25
YD TRACK 24

YD TRACK 23

YD TRACK 22

YD TRACK 21
YD TRACK 20

YD TRACK 19

YD TRACK 18

YD TRACK 17
YD TRACK 16

YD TRACK 15

YD TRACK 14

YD TRACK 13
YD TRACK 12

YD TRACK 11

YD TRACK 10

YD TRACK 9

YD TRACK 8
YD TRACK 7

YD TRACK 6

YD TRACK 5
YD TRACK 4

YD TRACK 3

YD TRACK 2

YD TRACK 1

RUN AROUND 3 TRACK

READY TRACK 1

READY TRACK 2

READY TRACK 3

READY TRACK 4READY TRACK 5

READY TRACK 6

EASTWARD ENG. TRACKWESTWARD ENG. TRACK

LOOP A TRACK

LOOP 1 TRACK

LOOP 2 TRACK

MAINLINE 4 TRACK

MAINLINE 4 TRACK

MAINLINE 2 TRACK

EWD LI PASS TRACK

WWD LI FRT TRACK

WWD LI PASS TRACK

ERT LINE 2 TRACK

ERT LINE 4 TRACK

WBY TRACK

RT1 TRACK

RT2 TRACK

NR TRACK

RT5 TRACK
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WESTWARD ENG. TRACK

EASTWARD ENG. TRACK

READY TRACK 1

READY TRACK 2

READY TRACK 3

READY TRACK 4

READY TRACK 5

YD TRACK 35
YD TRACK 36

YD TRACK 37

YD TRACK 38

RUN AROUND 3_1 TRACK

YD TRACK 5

YD TRACK 6

YD TRACK 7

YD TRACK 9

YD TRACK 10

YD TRACK 14

YD TRACK 13
YD TRACK 12

YD TRACK 11

YD TRACK 18

YD TRACK 17
YD TRACK 16

YD TRACK 15

YD TRACK 22

YD TRACK 21
YD TRACK 20

YD TRACK 19

YD TRACK 26

YD TRACK 25

YD TRACK 24
YD TRACK 23

RUN AROUND 2 TRACK

S11 TRACK

S12 TRACK

LI FRIGHT TRACK

WWD LI TRACK

LINE 2 TRACK

LINE 4 TRACK

EWD LI PASS TRACK

MAINLINE 1 TRACK

LINE 3 TRACK

LOOP 2 TRACK

LOOP 1 TRACK

LOOP A CONN TRACK

LOOP A TRACK

LOOP A TRACK

LOOP 1 TRACK

LOOP 2 TRACK

MAINLINE 4 TRACK

MAINLINE 2 TRACK

EWD LI PASS TRACK

WWD LI FRT TRACK

WWD LI PASS TRACK

ERT LINE 2 TRACK

ERT LINE 4 TRACK

WBY TRACK

M11 TRACK

M9 TRACK

M8 TRACK

M6 TRACK

M3 TRACK

M1 TRACK

YD TRACK 37

RUN AROUND 1 TRACK

RUN AROUND 1 TRACK

S1 TRACK

S2 TRACK

S3 TRACK

S1 TRACK

S2 TRACK

S3 TRACK

S4 TRACK

S5 TRACK

S6 TRACK

S7 TRACK

S8 TRACK

S9 TRACK

S10 TRACK

YD TRACK 28

YD TRACK 30

YD TRACK 32

YD TRACK 38

M1 TRACK

C PHASE 1 SEQUENCING DIAGRAMS
SEE KEY AT BOTTOM RIGHT

DATE:
BY:

FOUNDATION WORK

COLUMN AND FRAMING WORK

DECKING

DECK COMPLETE BUT USED FOR CONSTRUCTION STAGING

REGION COLOR CODE KEY
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SUBJECT: OFC PHASE 1 SEQUENCING DIAGRAMS
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ACCESS ROAD AT TRACK LEVEL
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TRACK FR

TRACK M24

TRACK M23

TRACK M22

TRACK M16

TRACK LY

TRACK WL

TRACK PN

LOOP A TRACK

LOOP A CONN TRACK

LOOP 1 TRACK

LOOP 2 TRACK

MAINLINE 1 TRACK

LINE 1 TRACK

LINE 3 TRACK

EWD LI PASS TRACK

LI FRIGHT TRACK

WWD LI TRACK

LINE 2 TRACK

LINE 4 TRACK

M1 TRACK

YD TRACK 38

YD TRACK 34YD TRACK 33YD TRACK 32
YD TRACK 31YD TRACK 30

YD TRACK 29

YD TRACK 28
YD TRACK 27
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YD TRACK 38

M1 TRACK
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READY TRACK 6
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LOOP 1 TRACK

LOOP 2 TRACK

MAINLINE 4 TRACK
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MAINLINE 2 TRACK

EWD LI PASS TRACK

WWD LI FRT TRACK
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ERT LINE 2 TRACK
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WBY TRACK
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YD TRACK 36
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RUN AROUND 3_1 TRACK
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READY TRACK 4READY TRACK 5
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LOOP A TRACK

LOOP 1 TRACK

LOOP 2 TRACK

MAINLINE 4 TRACK
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MAINLINE 2 TRACK

EWD LI PASS TRACK

WWD LI FRT TRACK

WWD LI PASS TRACK

ERT LINE 2 TRACK

ERT LINE 4 TRACK

WBY TRACK

RT1 TRACK

RT2 TRACK
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READY TRACK 1

READY TRACK 2
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RUN AROUND 3_1 TRACK
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S6 TRACK

S7 TRACK

S8 TRACK

S9 TRACK

S10 TRACK

YD TRACK 28

YD TRACK 30

YD TRACK 32

YD TRACK 38

M1 TRACK

C PHASE 2 SEQUENCING DIAGRAMS
SEE KEY AT BOTTOM RIGHT

DATE:
BY:

FOUNDATION WORK

COLUMN AND FRAMING WORK

DECKING

DECK COMPLETE BUT USED FOR CONSTRUCTION STAGING

REGION COLOR CODE KEY

PROJECT: SUNNYSIDE YARDS
TT PROJECT NUMBER: N17486

FOR MASTER PLANNING PURPOSES ONLY

SUBJECT: OFC PHASE 2 SEQUENCING DIAGRAMS
24

SHEET:9/13/2019
DPO

HANDOVER FOR TOWER / PARK CONSTRUCTION

ACCESS ROAD AT DECK LEVEL

ACCESS ROAD AT TRACK LEVEL

31

INDICATES FUTURE AMTRAK BLDGS ABOVE DECK LEVEL

SHEET NOTES
FUTURE YARD ACCESS TO BE MAINTAINED



SKILLMAN AVENUE

NORTHERN BLVD

H
O

N
E

Y
W

E
L

L
 S

T

3
9

T
H  S

T

TRACK FR

TRACK M24

TRACK M23

TRACK M22

TRACK M16

TRACK LY

TRACK WL

TRACK PN

LOOP A TRACK
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LOOP 2 TRACK
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MAINLINE 4 TRACK
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MAINLINE 2 TRACK

EWD LI PASS TRACK
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RUN AROUND 3_1 TRACK

YD TRACK 5

YD TRACK 6

YD TRACK 7

YD TRACK 9

YD TRACK 10

YD TRACK 14

YD TRACK 13
YD TRACK 12

YD TRACK 11

YD TRACK 18

YD TRACK 17
YD TRACK 16

YD TRACK 15

YD TRACK 22

YD TRACK 21
YD TRACK 20

YD TRACK 19

YD TRACK 26

YD TRACK 25

YD TRACK 24
YD TRACK 23

RUN AROUND 2 TRACK

S11 TRACK

S12 TRACK

LI FRIGHT TRACK

WWD LI TRACK

LINE 2 TRACK

LINE 4 TRACK

EWD LI PASS TRACK
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LINE 3 TRACK

LOOP 2 TRACK

LOOP 1 TRACK
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WWD LI FRT TRACK
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YD TRACK 37
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S1 TRACK
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S1 TRACK
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S4 TRACK

S5 TRACK

S6 TRACK

S7 TRACK

S8 TRACK

S9 TRACK

S10 TRACK

YD TRACK 28

YD TRACK 30

YD TRACK 32

YD TRACK 38

M1 TRACK
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YD TRACK 37

RUN AROUND 1 TRACK

S1 TRACK

S2 TRACK

S3 TRACK

Static
Frequency
Converter

SBWB

Along
Track
Feeders

LIRR C08
Substation

NOTE:
In a preliminary phase the following tasks will be performed:
- Installation of new OCS power sectionalizing and construction breaks.
- Relocate overhead along track feeders and signal power circuits.
- Install new temporary OCS structures and reprofile wires to lower the system
height.
- Refer to the Annex drawings for the existing sectionalizing diagram and proposed 
  schematic OCS construction staging.

Cross
track
feeders
 (Typ.)
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EWD LI PASS TRACK

WWD LI FRT TRACK

WWD LI PASS TRACK

ERT LINE 2 TRACK

ERT LINE 4 TRACK

WBY TRACK

YD TRACK 37

LOOP 2 TRACK

LOOP 1 TRACK

LOOP A TRACK

RT1 TRACK

RT2 TRACK

NR TRACK

RT5 TRACK
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LOOP A TRACK

LOOP 1 TRACK

LOOP 2 TRACK

MAINLINE 4 TRACK

MAINLINE 2 TRACK

EWD LI PASS TRACK

WWD LI FRT TRACK

WWD LI PASS TRACK

ERT LINE 2 TRACK

ERT LINE 4 TRACK

WBY TRACK

S5 TRACK

M11 TRACK

M10 TRACK

M9 TRACK

M8 TRACK

M7 TRACK

M5 TRACK

M4 TRACK

M11 TRACK

M9 TRACK

M8 TRACK

M6 TRACK

M3 TRACK

M1 TRACK

YD TRACK 37

RUN AROUND 1 TRACK

S1 TRACK

S2 TRACK

S3 TRACK

E PHASE 1 SEQUENCING DIAGRAMS
SEE KEY AT BOTTOM RIGHT

DATE:
BY:

FOUNDATION WORK

COLUMN AND FRAMING WORK

DECKING

DECK COMPLETE BUT USED FOR CONSTRUCTION STAGING

REGION COLOR CODE KEY

PROJECT: SUNNYSIDE YARDS
TT PROJECT NUMBER: N17486

FOR MASTER PLANNING PURPOSES ONLY

SUBJECT: OFE PHASE 1 SEQUENCING DIAGRAMS
9

SHEET:

24

9/13/2019
JB

HANDOVER FOR TOWER / PARK CONSTRUCTION

ACCESS ROAD AT DECK LEVEL

ACCESS ROAD AT TRACK LEVEL

DEMOLITION

DECK ON GRADE / FILL COMPLETE
BUT USED FOR CONSTRUCTION STAGING

DECK ON GRADE / FILL COMPLETE FOR HANDOVER

7.25 MONTHS

INDICATES FUTURE AMTRAK BLDGS ABOVE DECK LEVEL

SHEET NOTES
FUTURE YARD ACCESS TO BE MAINTAINED
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TRACK WL
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LOOP A TRACK

LOOP 1 TRACK

LOOP 2 TRACK

MAINLINE 4 TRACK

MAINLINE 4 TRACK

MAINLINE 2 TRACK

EWD LI PASS TRACK

WWD LI FRT TRACK

WWD LI PASS TRACK

ERT LINE 2 TRACK

ERT LINE 4 TRACK

WBY TRACK

YD TRACK 37

LOOP 2 TRACK

LOOP 1 TRACK

LOOP A TRACK

RT1 TRACK

RT2 TRACK

NR TRACK

RT5 TRACK
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LOOP A TRACK

LOOP 1 TRACK

LOOP 2 TRACK

MAINLINE 4 TRACK

MAINLINE 2 TRACK

EWD LI PASS TRACK

WWD LI FRT TRACK

WWD LI PASS TRACK

ERT LINE 2 TRACK

ERT LINE 4 TRACK

WBY TRACK

S5 TRACK

M11 TRACK

M10 TRACK

M9 TRACK

M8 TRACK

M7 TRACK

M5 TRACK

M4 TRACK

M11 TRACK

M9 TRACK

M8 TRACK

M6 TRACK

M3 TRACK

M1 TRACK

YD TRACK 37

RUN AROUND 1 TRACK

S1 TRACK

S2 TRACK

S3 TRACK

E PHASE 1 SEQUENCING DIAGRAMS
SEE KEY AT BOTTOM RIGHT

DATE:
BY:

FOUNDATION WORK

COLUMN AND FRAMING WORK

DECKING

DECK COMPLETE BUT USED FOR CONSTRUCTION STAGING

REGION COLOR CODE KEY

PROJECT: SUNNYSIDE YARDS
TT PROJECT NUMBER: N17486

FOR MASTER PLANNING PURPOSES ONLY

SUBJECT: OFE PHASE 1 SEQUENCING DIAGRAMS
10

SHEET:

24

9/13/2019
JB

HANDOVER FOR TOWER / PARK CONSTRUCTION

ACCESS ROAD AT DECK LEVEL

ACCESS ROAD AT TRACK LEVEL

DEMOLITION

DECK ON GRADE / FILL COMPLETE
BUT USED FOR CONSTRUCTION STAGING

DECK ON GRADE / FILL COMPLETE FOR HANDOVER

INDICATES FUTURE AMTRAK BLDGS ABOVE DECK LEVEL

SHEET NOTES
FUTURE YARD ACCESS TO BE MAINTAINED

7.25 MONTHS
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TRACK WL
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LOOP A TRACK

LOOP 1 TRACK

LOOP 2 TRACK

MAINLINE 4 TRACK

MAINLINE 4 TRACK

MAINLINE 2 TRACK

EWD LI PASS TRACK

WWD LI FRT TRACK

WWD LI PASS TRACK

ERT LINE 2 TRACK

ERT LINE 4 TRACK

WBY TRACK

YD TRACK 37

LOOP 2 TRACK

LOOP 1 TRACK

LOOP A TRACK

RT1 TRACK

RT2 TRACK

NR TRACK

RT5 TRACK
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LOOP A TRACK

LOOP 1 TRACK

LOOP 2 TRACK

MAINLINE 4 TRACK

MAINLINE 2 TRACK

EWD LI PASS TRACK

WWD LI FRT TRACK

WWD LI PASS TRACK

ERT LINE 2 TRACK

ERT LINE 4 TRACK

WBY TRACK

S5 TRACK

M11 TRACK

M10 TRACK

M9 TRACK

M8 TRACK

M7 TRACK

M5 TRACK

M4 TRACK

M11 TRACK

M9 TRACK

M8 TRACK

M6 TRACK

M3 TRACK

M1 TRACK

YD TRACK 37

RUN AROUND 1 TRACK

S1 TRACK

S2 TRACK

S3 TRACK

E PHASE 1 SEQUENCING DIAGRAMS
SEE KEY AT BOTTOM RIGHT

DATE:
BY:

FOUNDATION WORK

COLUMN AND FRAMING WORK

DECKING

DECK COMPLETE BUT USED FOR CONSTRUCTION STAGING

REGION COLOR CODE KEY

PROJECT: SUNNYSIDE YARDS
TT PROJECT NUMBER: N17486

FOR MASTER PLANNING PURPOSES ONLY

SUBJECT: OFE PHASE 1 SEQUENCING DIAGRAMS
11

SHEET:

24

9/13/2019
JB

HANDOVER FOR TOWER / PARK CONSTRUCTION

ACCESS ROAD AT DECK LEVEL

ACCESS ROAD AT TRACK LEVEL

DEMOLITION

DECK ON GRADE / FILL COMPLETE
BUT USED FOR CONSTRUCTION STAGING

DECK ON GRADE / FILL COMPLETE FOR HANDOVER

INDICATES FUTURE AMTRAK BLDGS ABOVE DECK LEVEL

SHEET NOTES
FUTURE YARD ACCESS TO BE MAINTAINED

7.25 MONTHS
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TRACK WL
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LOOP A TRACK

LOOP 1 TRACK

LOOP 2 TRACK

MAINLINE 4 TRACK

MAINLINE 4 TRACK

MAINLINE 2 TRACK

EWD LI PASS TRACK

WWD LI FRT TRACK

WWD LI PASS TRACK

ERT LINE 2 TRACK

ERT LINE 4 TRACK

WBY TRACK

YD TRACK 37

LOOP 2 TRACK

LOOP 1 TRACK

LOOP A TRACK

RT1 TRACK

RT2 TRACK

NR TRACK

RT5 TRACK
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LOOP A TRACK

LOOP 1 TRACK

LOOP 2 TRACK

MAINLINE 4 TRACK

MAINLINE 2 TRACK

EWD LI PASS TRACK

WWD LI FRT TRACK

WWD LI PASS TRACK

ERT LINE 2 TRACK

ERT LINE 4 TRACK

WBY TRACK

S5 TRACK

M11 TRACK

M10 TRACK

M9 TRACK

M8 TRACK

M7 TRACK

M5 TRACK

M4 TRACK

M11 TRACK

M9 TRACK

M8 TRACK

M6 TRACK

M3 TRACK

M1 TRACK

YD TRACK 37

RUN AROUND 1 TRACK

S1 TRACK

S2 TRACK

S3 TRACK

E PHASE 1 SEQUENCING DIAGRAMS
SEE KEY AT BOTTOM RIGHT

DATE:
BY:

FOUNDATION WORK

COLUMN AND FRAMING WORK

DECKING

DECK COMPLETE BUT USED FOR CONSTRUCTION STAGING

REGION COLOR CODE KEY

PROJECT: SUNNYSIDE YARDS
TT PROJECT NUMBER: N17486

FOR MASTER PLANNING PURPOSES ONLY

SUBJECT: OFE PHASE 1 SEQUENCING DIAGRAMS
12

SHEET:

24

9/13/2019
JB

HANDOVER FOR TOWER / PARK CONSTRUCTION

ACCESS ROAD AT DECK LEVEL

ACCESS ROAD AT TRACK LEVEL

DEMOLITION

DECK ON GRADE / FILL COMPLETE
BUT USED FOR CONSTRUCTION STAGING

DECK ON GRADE / FILL COMPLETE FOR HANDOVER

INDICATES FUTURE AMTRAK BLDGS ABOVE DECK LEVEL

SHEET NOTES
FUTURE YARD ACCESS TO BE MAINTAINED
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TRACK WL
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LOOP A TRACK

LOOP 1 TRACK

LOOP 2 TRACK

MAINLINE 4 TRACK

MAINLINE 4 TRACK

MAINLINE 2 TRACK

EWD LI PASS TRACK

WWD LI FRT TRACK

WWD LI PASS TRACK

ERT LINE 2 TRACK

ERT LINE 4 TRACK

WBY TRACK

YD TRACK 37

LOOP 2 TRACK

LOOP 1 TRACK

LOOP A TRACK

RT1 TRACK

RT2 TRACK

NR TRACK

RT5 TRACK
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LOOP A TRACK

LOOP 1 TRACK

LOOP 2 TRACK

MAINLINE 4 TRACK

MAINLINE 2 TRACK

EWD LI PASS TRACK

WWD LI FRT TRACK

WWD LI PASS TRACK

ERT LINE 2 TRACK

ERT LINE 4 TRACK

WBY TRACK

S5 TRACK

M11 TRACK

M10 TRACK

M9 TRACK

M8 TRACK

M7 TRACK

M5 TRACK

M4 TRACK

M11 TRACK

M9 TRACK

M8 TRACK

M6 TRACK

M3 TRACK

M1 TRACK

YD TRACK 37

RUN AROUND 1 TRACK

S1 TRACK

S2 TRACK

S3 TRACK

E PHASE 2 SEQUENCING DIAGRAMS
SEE KEY AT BOTTOM RIGHT

DATE:
BY:

FOUNDATION WORK

COLUMN AND FRAMING WORK

DECKING

DECK COMPLETE BUT USED FOR CONSTRUCTION STAGING

REGION COLOR CODE KEY

PROJECT: SUNNYSIDE YARDS
TT PROJECT NUMBER: N17486

FOR MASTER PLANNING PURPOSES ONLY

SUBJECT: OFE PHASE 2 SEQUENCING DIAGRAMS
13

SHEET:

24

9/13/2019
JB

HANDOVER FOR TOWER / PARK CONSTRUCTION

ACCESS ROAD AT DECK LEVEL

ACCESS ROAD AT TRACK LEVEL

DEMOLITION

DECK ON GRADE / FILL COMPLETE
BUT USED FOR CONSTRUCTION STAGING

DECK ON GRADE / FILL COMPLETE FOR HANDOVER

5.00 MONTHS

INDICATES FUTURE AMTRAK BLDGS ABOVE DECK LEVEL

SHEET NOTES
FUTURE YARD ACCESS TO BE MAINTAINED
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LOOP A TRACK

LOOP 1 TRACK

LOOP 2 TRACK

MAINLINE 4 TRACK

MAINLINE 4 TRACK

MAINLINE 2 TRACK

EWD LI PASS TRACK

WWD LI FRT TRACK

WWD LI PASS TRACK

ERT LINE 2 TRACK

ERT LINE 4 TRACK

WBY TRACK

YD TRACK 37

LOOP 2 TRACK
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LOOP A TRACK

RT1 TRACK
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RT5 TRACK

3

3

3

3

3

4

4

4

4

3

4

4

4

3

3

3 3

3

3

3

3

3

3

3

3

1

4

4

3

3

3

3

3

3

3

3

3

33

3
3

3

3

3

3

3

3

1

5

4

6

1
1

4

1

4

1

3

3 4

3

1

3

1

2

4

1

1

2

1

1

5

2

3

3

3

3

LOOP A TRACK
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MAINLINE 4 TRACK

MAINLINE 2 TRACK

EWD LI PASS TRACK

WWD LI FRT TRACK

WWD LI PASS TRACK

ERT LINE 2 TRACK

ERT LINE 4 TRACK

WBY TRACK

S5 TRACK

M11 TRACK

M10 TRACK

M9 TRACK

M8 TRACK

M7 TRACK

M5 TRACK

M4 TRACK

M11 TRACK

M9 TRACK

M8 TRACK

M6 TRACK

M3 TRACK

M1 TRACK

YD TRACK 37

RUN AROUND 1 TRACK

S1 TRACK

S2 TRACK

S3 TRACK

E PHASE 2 SEQUENCING DIAGRAMS
SEE KEY AT BOTTOM RIGHT

DATE:
BY:

FOUNDATION WORK

COLUMN AND FRAMING WORK

DECKING

DECK COMPLETE BUT USED FOR CONSTRUCTION STAGING

REGION COLOR CODE KEY

PROJECT: SUNNYSIDE YARDS
TT PROJECT NUMBER: N17486

FOR MASTER PLANNING PURPOSES ONLY

SUBJECT: OFE PHASE 2 SEQUENCING DIAGRAMS
14

SHEET:

24

9/13/2019
JB

HANDOVER FOR TOWER / PARK CONSTRUCTION

ACCESS ROAD AT DECK LEVEL

ACCESS ROAD AT TRACK LEVEL

DEMOLITION

DECK ON GRADE / FILL COMPLETE
BUT USED FOR CONSTRUCTION STAGING

DECK ON GRADE / FILL COMPLETE FOR HANDOVER

INDICATES FUTURE AMTRAK BLDGS ABOVE DECK LEVEL

SHEET NOTES
FUTURE YARD ACCESS TO BE MAINTAINED

5.00 MONTHS



NORTHERN BLVD
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TRACK WL
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LOOP A TRACK

LOOP 1 TRACK

LOOP 2 TRACK

MAINLINE 4 TRACK

MAINLINE 4 TRACK

MAINLINE 2 TRACK

EWD LI PASS TRACK

WWD LI FRT TRACK

WWD LI PASS TRACK

ERT LINE 2 TRACK

ERT LINE 4 TRACK

WBY TRACK

YD TRACK 37

LOOP 2 TRACK

LOOP 1 TRACK

LOOP A TRACK

RT1 TRACK

RT2 TRACK

NR TRACK

RT5 TRACK
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LOOP A TRACK

LOOP 1 TRACK

LOOP 2 TRACK

MAINLINE 4 TRACK

MAINLINE 2 TRACK

EWD LI PASS TRACK

WWD LI FRT TRACK

WWD LI PASS TRACK

ERT LINE 2 TRACK

ERT LINE 4 TRACK

WBY TRACK

S5 TRACK

M11 TRACK

M10 TRACK

M9 TRACK

M8 TRACK

M7 TRACK

M5 TRACK

M4 TRACK

M11 TRACK

M9 TRACK

M8 TRACK

M6 TRACK

M3 TRACK

M1 TRACK

YD TRACK 37

RUN AROUND 1 TRACK

S1 TRACK

S2 TRACK

S3 TRACK

E PHASE 2 SEQUENCING DIAGRAMS
SEE KEY AT BOTTOM RIGHT

DATE:
BY:

FOUNDATION WORK

COLUMN AND FRAMING WORK

DECKING

DECK COMPLETE BUT USED FOR CONSTRUCTION STAGING

REGION COLOR CODE KEY

PROJECT: SUNNYSIDE YARDS
TT PROJECT NUMBER: N17486

FOR MASTER PLANNING PURPOSES ONLY

SUBJECT: OFE PHASE 2 SEQUENCING DIAGRAMS
15

SHEET:

24

9/13/2019
JB

HANDOVER FOR TOWER / PARK CONSTRUCTION

ACCESS ROAD AT DECK LEVEL

ACCESS ROAD AT TRACK LEVEL

DEMOLITION

DECK ON GRADE / FILL COMPLETE
BUT USED FOR CONSTRUCTION STAGING

DECK ON GRADE / FILL COMPLETE FOR HANDOVER

24.25 MONTHS

INDICATES FUTURE AMTRAK BLDGS ABOVE DECK LEVEL

SHEET NOTES
FUTURE YARD ACCESS TO BE MAINTAINED
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LOOP A TRACK

LOOP 1 TRACK

LOOP 2 TRACK

MAINLINE 4 TRACK

MAINLINE 4 TRACK

MAINLINE 2 TRACK

EWD LI PASS TRACK

WWD LI FRT TRACK

WWD LI PASS TRACK

ERT LINE 2 TRACK

ERT LINE 4 TRACK

WBY TRACK

YD TRACK 37

LOOP 2 TRACK

LOOP 1 TRACK

LOOP A TRACK

RT1 TRACK

RT2 TRACK

NR TRACK

RT5 TRACK
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LOOP A TRACK

LOOP 1 TRACK

LOOP 2 TRACK

MAINLINE 4 TRACK

MAINLINE 2 TRACK

EWD LI PASS TRACK

WWD LI FRT TRACK

WWD LI PASS TRACK

ERT LINE 2 TRACK

ERT LINE 4 TRACK

WBY TRACK

S5 TRACK

M11 TRACK

M10 TRACK

M9 TRACK

M8 TRACK

M7 TRACK

M5 TRACK

M4 TRACK

M11 TRACK

M9 TRACK

M8 TRACK

M6 TRACK

M3 TRACK

M1 TRACK

YD TRACK 37

RUN AROUND 1 TRACK

S1 TRACK

S2 TRACK

S3 TRACK

E PHASE 2 SEQUENCING DIAGRAMS
SEE KEY AT BOTTOM RIGHT

DATE:
BY:

FOUNDATION WORK

COLUMN AND FRAMING WORK

DECKING

DECK COMPLETE BUT USED FOR CONSTRUCTION STAGING

REGION COLOR CODE KEY

PROJECT: SUNNYSIDE YARDS
TT PROJECT NUMBER: N17486

FOR MASTER PLANNING PURPOSES ONLY

SUBJECT: OFE PHASE 2 SEQUENCING DIAGRAMS
16
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24

9/13/2019
JB

HANDOVER FOR TOWER / PARK CONSTRUCTION

ACCESS ROAD AT DECK LEVEL

ACCESS ROAD AT TRACK LEVEL

DEMOLITION

DECK ON GRADE / FILL COMPLETE
BUT USED FOR CONSTRUCTION STAGING

DECK ON GRADE / FILL COMPLETE FOR HANDOVER

5.75 MONTHS

INDICATES FUTURE AMTRAK BLDGS ABOVE DECK LEVEL

SHEET NOTES
FUTURE YARD ACCESS TO BE MAINTAINED
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EWD LI PASS TRACK

WWD LI FRT TRACK

WWD LI PASS TRACK

ERT LINE 2 TRACK

ERT LINE 4 TRACK

WBY TRACK

YD TRACK 37
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LOOP A TRACK

RT1 TRACK
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LOOP 1 TRACK

LOOP 2 TRACK

MAINLINE 4 TRACK

MAINLINE 2 TRACK

EWD LI PASS TRACK

WWD LI FRT TRACK

WWD LI PASS TRACK

ERT LINE 2 TRACK

ERT LINE 4 TRACK

WBY TRACK

S5 TRACK

M11 TRACK

M10 TRACK

M9 TRACK

M8 TRACK

M7 TRACK

M5 TRACK

M4 TRACK

M11 TRACK

M9 TRACK

M8 TRACK

M6 TRACK

M3 TRACK

M1 TRACK

YD TRACK 37

RUN AROUND 1 TRACK

S1 TRACK

S2 TRACK

S3 TRACK

E PHASE 2 SEQUENCING DIAGRAMS
SEE KEY AT BOTTOM RIGHT

DATE:
BY:

FOUNDATION WORK

COLUMN AND FRAMING WORK

DECKING

DECK COMPLETE BUT USED FOR CONSTRUCTION STAGING

REGION COLOR CODE KEY

PROJECT: SUNNYSIDE YARDS
TT PROJECT NUMBER: N17486

FOR MASTER PLANNING PURPOSES ONLY

SUBJECT: OFE PHASE 2 SEQUENCING DIAGRAMS
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24

9/13/2019
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HANDOVER FOR TOWER / PARK CONSTRUCTION

ACCESS ROAD AT DECK LEVEL

ACCESS ROAD AT TRACK LEVEL

DEMOLITION

DECK ON GRADE / FILL COMPLETE
BUT USED FOR CONSTRUCTION STAGING

DECK ON GRADE / FILL COMPLETE FOR HANDOVER

6.00 MONTHS

INDICATES FUTURE AMTRAK BLDGS ABOVE DECK LEVEL

SHEET NOTES
FUTURE YARD ACCESS TO BE MAINTAINED
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EWD LI PASS TRACK

WWD LI FRT TRACK

WWD LI PASS TRACK

ERT LINE 2 TRACK

ERT LINE 4 TRACK

WBY TRACK

YD TRACK 37
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LOOP A TRACK
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30-Inch combined sewer
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Sunnyside Yard West - Thomson Ave to Honeywell St

Pros:

• Closest area to possible storm outfall in Dutch 
Kill (~1200 Feet)

• High concentration of existing services, and 
can take advantage of recent infrastructure 
improvements to LIC

• Many connection opportunities to 
surrounding sewers

• Existing water, gas and electric infrastructure 
to North and South of area

• Existing Telecom infrastructure to North and 
South of area

• Large park has a potential for stormwater 
detention/management

Cons:

• Largest footprint likely to have highest 
stormwater management obligation

• Congested surrounding street may make 
location of additional supporting utilities 
difficult

Sewer outside of the Yard

Sewer within the Yard

Water Main
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Combined sewer in Northern Blvd - size varies
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24-Inch to 42-Inch combined 

sewer within railyard

24-Inch combined sewer

Sewer outside of the Yard

Sewer within the Yard

Water Main

Sunnyside Yard Central - Honeywell St to 39 St

Pros:

• Smallest footprint likely to have lowest 
stormwater management obligation

• Adequate connection opportunities to 
surrounding sewers

• Existing water, gas, and electric 
infrastructure to North and South of area

• Existing Telecom infrastructure to North of 
area/Limited existing Telecom infrastructure 
to South

• Large park has potential for stormwater 
detention/management

Cons:

• Considerable distance (~3,500 Feet) to 
Dutch Kill.
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Combined sewer in Northern Blvd - size varies

12-Inch water main in Skillman Ave

24-Inch combined sewer

12-Inch combined sewer

60-Inch to 72-Inch combined 

sewer within railyard

24-Inch combined sewer within railyard

Sewer outside of the Yard

Sewer within the Yard

Water Main

Sunnyside Yard East - 39 St to 43 St

Pros:

• Adequate connection opportunities to 
surrounding sewers

• Existing water, gas, and electric 
infrastructure to North and South of area

• Existing Telecom infrastructure to North of 
area, limited existing Telecom infrastructure 
to South of area.

• Large parks have potential for stromwater 
detention/management

Cons:

• Considerable distance (~4,500 Feet) to 
Dutch Kill.
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(lower clearance height 
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Sunnyside Yard Masterplan  

Sanitary Force Main

Gas Main

Electrical Conduit

Water Main

Storm Sewer

Southern Corridor Conceptual Section

Sanitary force mains, gas mains, electrical conduit 
within interstitial space. Water mains within 
insulated or conditioned vaults. Storm sewers 
within interstitial space or void space within deck. 



South to 
Development

North to 
Northern Boulevard

Structural deck

Rails below

BUILDING
VAULT ABOVE
STRUCTURAL
DECK

Sunnyside Yard Masterplan  

Sanitary Force Main

Gas Main

Electrical Conduit

Water Main

Storm Sewer

Northern Corridor Conceptual Section

Sanitary force mains, gas mains, electrical conduit 
within interstitial space. Water mains within 
insulated or conditioned vaults. Storm sewers 
within interstitial space or void space within deck. 



Rails below

BUILDING VAULT ABOVE
STRUCTURAL DECK

Sunnyside Yard Masterplan  

Sanitary Force Main

Gas Main

Electrical Conduit

Water Main

Storm Sewer

Shipping/Solid Waste

Inner Street Conceptual Section

Sanitary force mains, gas mains, electrical conduit within 
interstitial space. Water mains within insulated or conditioned 
vaults. Storm sewers within interstitial space or void space 
within deck. Potential for shipping/solid waste circulation within 
deck if connected to building basements and vaults.
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Appendix X – Code Analysis and Egress Strategy 
 

Code analysis based on previous Amtrak master plan including updates and modifications 

 
2.1 OCCUPANCY CLASSIFICATION 
 
Applicable Code Matrix added to Table 2-1. 

Table 2-1 Sunnyside Yard Prototype Plan Occupancies 
 

BCNYC Chapter 3 

BELOW DECK 

Occupancy Use Group Comments Code 

Assembly A-3 Rail Station Waiting Areas NYCBC, BCNYS 

Business B Administrative Offices & Support NYCBC, BCNYS 

Factory F-1 Train Maintenance NYCBC, BCNYS 

Factory F-2 Mechanical & Electrical Equipment Rooms NYCBC, BCNYS 

Storage S-1  S-1 Storage (Moderate Hazard) NYCBC, BCNYS 

Storage S-2 Storage of Rail Cars & Engines (Low 
Hazard) 

NYCBC, BCNYS 

High-hazard H-3 Substations below the deck NYCBC, BCNYS 

BCNYC Chapter 3 

ABOVE DECK 

Assembly A-1 Uses, usually with fixed seating, intended 
for the production and viewing of the 
performing arts or motion pictures   

NYCBC, BCNYS 

Assembly A-2 Uses intended for food and/or drink 
consumption 

NYCBC, BCNYS 

Assembly A-3 Uses intended for worship, recreation or 
amusement 

NYCBC, BCNYS 

Assembly A-4 Uses intended for viewing of indoor sporting 
events and activities with spectator seating 

NYCBC, BCNYS 

Business B Offices, Higher Education NYCBC, BCNYS 

Educational E Schools (K – 12) NYCBC, BCNYS 

Mercantile M Retail  NYCBC, BCNYS 

Factory F-2 Mechanical & Electrical Equipment Spaces NYCBC, BCNYS 

Residential R-1 Hotels NYCBC, BCNYS 

Residential R-2 Apartments, Condominiums NYCBC, BCNYS 

Storage S-1 Storage (Moderate Hazard) NYCBC, BCNYS 

Storage S-2 Storage (Low Hazard) – Parking Garages NYCBC, BCNYS 



 
Notes:  In all occupancies, heavy timber shall be allowed where a 1-hour or less fire-resistance rating is 
required. 

a. Roof supports: Fire-resistance ratings of primary structural frame and bearing 
walls are permitted to be reduced by 1 hour supporting a roof only. 

b. Except in Group F-1, M, and S-1 occupancies, fire protection of structural 
members shall not be required, including protection of roof framing and decking 
where every part of the roof construction is 20 feet or more above any roof 
immediately below.  Fire-retardant-treated wood members shall be allowed to be 
used for such unprotected members. 

 
Table 2-2 Construction Element Fire-Resistance Rating 
 
 
Table 3-1 Required Separation of Occupancies 

Occupancy A, E R F-2, S-2 B F-1 M S-1 H-3 

S NS S NS S NS S NS S NS S NS S NS S NS 

A, E N N 1 2 N 1 1 2 1 2 1 2 1 2 2 3 

R   N N 1 2 1 2 1 2 1 2 1 2 2 NP 

F-2, S-2     N N 1 2 1 2 1 2 1 2 2 NP 

B       N N 2 3 1 2 2 3 2 3 

F-1         N N 2 3 2 3 1 2 

M           N N 2 3 1 2 

S-1             N N 1 2 

H-1               N NP 

 
S = Buildings equipped throughout with an automatic sprinkler system installed in accordance with 
Section 903.3.1.1.  
NS = Buildings not equipped throughout with an automatic sprinkler system installed in accordance 
with Section 903.3.1.1.  
N = No separation requirement.  
NP = Not permitted. 



 
Table 3-3 Fire Resistance Rating by Fire Separation Distance 

Fire Separation 
Distance (feet) 

Type of 
Construction 

OCCUPANCY 
GROUP H-3 

Occupancy Group 
F1, M, S-1 

Occupancy Group  
A, B, E, F-2, R, S-2 

X < 5 All 3 2 1 

5 ≤ X < 10 IA 
Others 

3 
2 

2 
1 

1 
1 

10 ≤ X < 30 IA, IB 
IIB, VB 
Others 

2 
1 
1 

1 
0 
1 

1 
0 
1 

X ≥ 30 All 0 0 0 

 
 
New Table 2-3: Occupancy Classification of each SSY location 

Building ID Occupant Use Occupancy 
classification 

No. 

LOT 1 Block 270 Amtrak Rail tracks F-1 1 

LOT 1 Block 239 Amtrak Rail tracks F-1 2 

B-01 High Speed Rail S & I Shop F-1 3 

B-07 Boiler House F-1 4 

B-08 Track and Structures F-1 5 

B-08A Parking U 6 

B-11 Wheel Turing F-1 7 

B-12 Running Repair F-1 8 

B-13 Engine House F-1 9 

B-14 Substation H-3 10 

B-16 Honey house B 11 

B-17 60 Cycle Sub Stations H-3 12 

B-17A 13.8V Sub S‐1 F-1 13 

B-18 Commissary (Administration & Food 
delivery, etc) 

B 14 

B-19  Q Tower: Control Tower using electro-
mechanical interlocking machine 

F-2 15 

B-21 Substation 44 Compound H-3 16 

B-21A Old Signal Room  17 

B-21B Paralleling Station F-1 18 

B-22 Yard Transformer F-1 19 

B-23 C&S Reporting Building F-1 20 

B-23A Pilot offices & locker S 21 

B-26 F Tower F-1 22 

B-29 Power Plant (Vacant) F-1 23 

B-30 Mobile Cart Maintenance Shed F-1 24 

B-31 Metering House for Domestic Water F-1 25 

LOT 2 Block 270 LOT 9002 NYC Air Rights, LIRR CO F-1 26 

LOT 130, Block 239 
N/F AMTRAK 

LOT 130, NYC Air Rights LIRR CO F-1 27 

LOT 1, Block 214 General Employee Parking U 28 

B-32 Electrical Hut F-1 29 

B-33 B&B Storage Compound #2 S 30 

B-34 Facility Electrical Storage S 31 

Block 214, LOT 100, B-
01 

High Speed Rail Service & Inspection F-1 32 

HSR Parking  U 33 

CS-01 Communications Hut F-1 34 



CS-02 Communications Hut F-1 35 

CS-03 Communications Hut F-1 36 

CS-04 Communications Hut F-1 37 

CS-05 CIH F-1 38 

CS-06 CIH F-1 39 

C-01 Conex Box F-1 40 

C-02 Conex Box F-1 41 

C-03 Conex Box F-1 42 

S-01 Compressor Building F-1 43 

S-02 Metal Shed F-1 44 

S-03 Control Center F-1 45 

S-04 Used Oil Shed H-1 46 

S-05 Cart Shed F-1 47 

S-06 Storage Shed S 48 

S-07 Storage Shed S 49 

S-08 Shed F-1 50 

S-09 Guard Shack F-1 51 

S-10 Guard Shack F-1 52 

S-11 Guard Shack F-1 53 

S-12 Flammable Storage Building H-1 54 

T-01 Men's Locker Trailer F-1 55 

T-02 Women's Locker Trailer F-1 56 

T-03 Toilet Servicing Crew Trailer F-1 57 

T-04 Training Trailer F-1 58 

T-05 Men's Locker Trailer F-1 59 

T-06 Engine House Trailer F-1 60 

T-07 Locker Trailer S 61 

T-08 Locker Trailer S 62 

T-09 Women's Locker Trailer (Overflow) S 63 

T-10 Women's Foreman Locker S 64 

T-11 Men's Foreman Locker S 65 

T-12 Contractor Trailer F-1 66 

T-13 Foreman's Locker Trailer S 67 

T-14 Foreman's Locker Trailer S 68 

T-15 Foreman's Locker Trailer S 69 

T-16 Rolling Stock Engineering Trailer F-1 70 

T-17 Foreman Trailer F-1 71 

T-18 General Foreman's Trailer F-1 72 

T-19 Lunch Trailer F-1 73 

T-20 Restroom Trailer F-1 74 

T-21 Meeting Room Trailer F-1 75 

T-22 Trailer F-1 76 

T-23 Trailer F-1 77 

T-24 Women's Locker Trailer F-1 78 

T-25 NJ Transit Crew Foreman's Trailer F-1 79 

T-26 NJ Transit Crew Trailer F-1 80 

T-27 Police Trailer F-1 81 

T-28 HSR Project HQ Trailer F-1 82 

T-29 HSR Project HQ Trailer F-1 83 

T-30 HSR Project HQ Trailer F-1 84 

T-31 HSR Project HQ Trailer F-1 85 

T-32 HSR Project HQ Trailer F-1 86 

T-33 HSR Project HQ Trailer F-1 87 



T-34 HSR Project HQ ET Trailer F-1 88 

T-35 HSR Project HQ C&S Trailer F-1 89 

T-36 HSR Project HQ Trailer F-1 90 

T-37 HSR Project HQ Trailer F-1 91 

T-38 HSR Project HQ Trailer F-1 92 

T-39 Trailer F-1 93 

T-40 Trailer F-1 94 

T-41 Trailer F-1 95 

T-42 Training Trailer F-1 96 

T-43 Locker Trailer S 97 

T-44 Trailer F-1 98 

Y-01 ESA Contractor Area F-1 99 

Y-02 B+B Storage Compound S 100 

Y-03 Engineering Material Storage Compound F-2 101 

Y-04 C&S Storage Yard and Reporting Area S 102 

Y-05 C&S Material Storage Pen S 103 

Y-06 Non‐Revenue Vehicle Maintenance Area F-1 104 

Y-07 MOW Material Control Compound F-1 105 

Y-08 Track & Structure Storage Yard F-2 106 

Y-09 Employee Parking U 107 

Y-10 Wheelset Storage S 108 

Y-11 Motor Pool Compound F-1 109 

Y-12 B&B Storage Compound S 110 

TW Train Washer F-1 111 

TWA Chemical House H-1 112 

TWB Car Wash Building F-1 113 

TWC Pump House F-1 114 

TWD Car Wash Filter Building F-1 115 

D-01 Trash Compactor F-1 116 

D-02 Trash Compactor F-1 117 

D-03 Trash Compactor F-1 118 

D-04 Trash Compactor F-1 119 

BLOCK 214, LOT 68, 
N/F LIRR CO.  

Car parking area U 120 

LOT 9068 NYC AIR 
RIGHTS 

Rail track F-1 121 

BLOCK 183, LOT 1, 
N/F AMTRAK 

Rail Track F-1 122 

Block 183, Lot 245 N/F 
AMTRAK 

UNIDENTIFIED F-1 123                   

 
 
LEGEND: 
B - Buildings  
C - Conex Boxes 
CS - Comm & Signal Element  
D - Trash Compactor / Dumpster  
S - Support Facility  
T - Trailers  
TW - Train Washer  
Y - Outdoor Material Storage 
 
 
 



Egress Strategy 
Occupants Egress point 
NFPA 130-2017 clause 6.3.1.4 requires that the maximum travel distance to the open air (point of 
safety) should be no more than 2500 feet (765m). 
As the roadways and the area above the lid are open air spaces, these locations can serve as the 
point of safety. For the Sunny Side Yard, two stair exits to the surface over the deck, as shown in the 
Egress Plan, are recommended. If there is a separating wall between the lid covering yard and the 
Skillman Avenue, then two exit doors located at point #4 and #5 should be provided. Otherwise, the 
doors are not required as occupant below the lid can directly access Skillman Avenue. 
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SCOPE AND NATURE 

The development of property resulting in a closed or partially enclosed overbuild 
structure over tracks, shall include design features to ensure adequate ventilation, 
illumination, emergency egress and fire protection to provide a safe environment for 
Amtrak employees and customers during normal and emergency operations.  The 
Developer shall make all accommodations to the above grade structure, and shall be 
responsible for the design, construction and maintenance of the systems described 
below. 

This document provides fire-life safety and diesel emissions design criteria for Amtrak 
enclosed station platforms, built-over tunnels, and tunnels.  It is recognized that there 
may be more than one acceptable solution and Amtrak is prepared to review any 
scientific analysis that accomplishes the stated function and cooperate with the 
Developer to achieve a maintainable and effective overbuild system. 

SPECIAL REFERENCE 

The effective date of these SPECIAL REFERENCES shall be the date the Force 
Account Agreement of Covenants and Easements is signed by all involved parties.  

 Where NFPA is cited, this includes all “Formal Interpretations.” 

 Where there is any conflict between this EP and any reference document, the most 
stringent applies.  

 

American Railway Engineering and Maintenance-of-Way Association, AREMA 
Manual for Railway Engineering, including but not limited to Chapter 6, Buildings and 
Support Facilities and Chapter 8, Tunnels. 

 

American Society of Heating, Refrigerating and Air-Conditioning Engineers, ASHRAE 
Handbook HVAC Applications, Enclosed Vehicular Facilities 

 

Illuminating Engineering Society of North America, Lighting Handbook, Chapter 11 

 

National Fire Protection Association,  

NFPA 3, Recommended Practice on Commissioning and Integrated Testing of 
Fire Protection and Life Safety Systems. 

NFPA 4, Standard for Integrated Fire Protection and Life Safety Testing. 
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NFPA 14, Standard for the Installation of Standpipe and Hose Systems” 

NFPA 70, National Electrical Code. 

NFPA 92B, Standard for Smoke Management Systems in Mall, Atria, and 
Large Spaces. 

NFPA 101, Code for Life Safety Code from Fire in Buildings and Structures 

NFPA 110; Standards for Emergency and Standby Power Systems 

NFPA 130, Standard for Fixed Guideway Transit and Passenger Rail Systems 
including annexes as if cited in the body of the standard.   

NFPA 502, Recommended Practice on Fire Protection for Limited Access 
Highways, Tunnels, Bridges, Elevated Roadways and Air Right Structures 

 

U.S. Department of Labor, 29 CFR 1910, OSHA Safety and Health Standards 

 

Van Nostrand Reinhold, Tunnel Engineering Handbook, Chapter 19, Tunnel 
Ventilation 

 

United States Department of Transportation, Subway Environmental Design 
Handbook. Volume II, “Subway Environment Simulation Computer Program, SES 
Version 4.1, Part I User’s Manual”. 

 

CITY OF NEW YORK {The below text within shaded boxed area applies to 
projects only within jurisdiction of FDNY. For other locations, consult with local 
governing agency.} 

Fire Department New York “Fire Codes” including but not limited to Appendix B from 
2014 Fire Code. 

SPECIAL MATERIALS 

Not applicable. 

PROCEDURE 

DEFINITIONS  
 

Ventilation 

 
A station is defined as a place for the purpose of loading and unloading passengers, 
including patron service areas and ancillary spaces associated with the same structure.   
An enclosed station platform is constructed in such a manner that it is not open to or 
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substantially restricted to the atmosphere and smoke, and heat are not allowed to easily 
disperse directly into the atmosphere.  
  
For example, the following existing and proposed structures are enclosed stations:  

●    Pennsylvania and Moynihan Stations at approximate milepost 0 from 9th
. 

 
       

 Avenue to 7
th

 Avenue in New York City, NY.  
●    Providence Station at approximate milepost 185 in Providence, RI.  
●    Back Bay Station at approximate milepost 227 within Back Bay Tunnel in   
      Boston, MA.  

●    30
th

 Street Station at milepost 1.5 / MP 88.00 in Philadelphia, PA.  
●    Chicago Union Station from Madison Street to Congress Street in Chicago, IL.  
  
A built-over tunnel is an enclosed trainway having two or more tracks.   Built-over tunnels 
may be adjacent to a station, below an enclosing or covering structure, or a covered entry 
to a Yard and not having any separation between the tracks.   Trains usually stop in built-
over tunnels for five minutes or less during normal operations.   Trains usually stop in 
built-over tunnels for 20 minutes or less during non-routine, non-emergency (congested 
operations).  
  
For example, the following Amtrak structures are built-over tunnels:  

●    Overbuilds (Brookfield and Schulweis) of Moynihan Station approach from 9
th 

 
        

 Avenue to 10
th

 Avenue at approximate milepost W0.7 in New York City, NY.  

●    Overbuild of Pennsylvania Station approaches from 7
th

 Avenue to the portal in the 

vicinity of 6
th

 Avenue at approximate milepost E0.5.  
●    Various contiguous and non-contiguous overbuilds along the Empire  
      Connector from milepost 0.97 to milepost 5.28 in New York City, NY.  
●    Overbuild for Providence Place Mall development adjacent to Providence  
      Station in Providence, RI.  
●    Back Bay Tunnel Overbuild from milepost 226.9 to 227.5 in Boston, MA.  
●    Overbuild north of Union Station from Madison Street to Randolph Street in  
      Chicago, IL.  
●    Overbuild south of Union Station from Congress Street to Polk Street in  
      Chicago, IL.  
 Hudson Yards Development over LIRR West Side Storage Yard west of Eighth 

Avenue, NYC. 
  
A tunnel is an enclosed trainway having one or two tracks, not including stations or built-
over tunnels.   Trains usually stop in tunnels for five minutes or less during normal 
operations.   Trains usually stop in tunnels for 30 minutes or less during non-routine, non-
emergency (congested operations).      
  
For example, the following Amtrak structures are tunnels:  

●    North River Tunnels under the Hudson River from 10
th

 Avenue at   
      approximate milepost W0.7 in New York City, NY to Bergen Portal at   
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      approximate milepost W3.0 in North Bergen Township, Hudson County, NJ.  

●    East River Tunnels under the East River from the portal in the vicinity of 6
th 

        

 Avenue at approximate milepost E0.5 the Long Island City Portal at   
      approximate milepost E2.5 in New York City, NY.  

●    Empire Connector North Access Tunnel from approximate milepost 0.41 (10
th 

        

 Avenue Portal) to approximate milepost 0.71 in New York City, NY.  
●    New Haven Tunnels between approximate mileposts 76.4 and 76.7 in New  
      Haven, CT.  
●    Three B&P Tunnels from North Avenue Portal at approximate milepost 95.9  
       to Gilmor Street Portal at approximate milepost 97.5 in Baltimore, MD.  
●    Union Tunnel from Bond Street Portal at approximate milepost 94.6 to   
      Greenmount Avenue Portal at approximate milepost 95.2 in Baltimore, MD.  
●    First Street Tunnel from First Street Portal at approximate milepost 134.8 to  
      South Capitol Street Portal at approximate milepost 137.0 on Washington, DC. First 
Street Tunnel has the “Fan Tracks” or Subway in addition to Station Building and link 
structure / parking garage ramp; these are all considered to be a hybrid condition  
  
Any overbuild project in the City of New York, shall be considered an Enclosed 
Station Platform or a Built-Over Tunnel as defined herein and regardless of actual 
length shall require mechanical ventilation, lighting, fire protection, equipment to 
ensure adequate radio communications for the railroad road channel, Amtrak Police 
Department and the New York City Fire Department.  

At least one means of egress (an enclosed fire rated stairway if the means of egress 
is above track level) away from track level. The use of alternating tread design (ships 
ladder) is permitted only as a means of ingress and only where endorsed by FDNY.  

Where an overbuild project depends upon an adjacent property for any systems or 
elements, such as standpipes, means of egress, etc. the Developer shall submit with 
initial design submission a clear statement of intent and follow up with submission for 
final acceptance with copy of executed legal agreement. This agreement shall also 
identify that Amtrak, and its successors, have the inherent right to monitor for 
compliance, etc. - 

Plans must be submitted to the New York City Fire Department, Bureau of Fire 
Prevention and the Bureau of Operations Public Transportation Safety Unit, for review 
and approval.    

Projects occurring over the Empire Line shall have fire department standpipe hose 
valves secured inside Potter Roemer Fire Protection Equipment “NYCT Valve Cabinet 
(surface) per Potter drawing 12208-36 dated 03-10-03, or approved equal, with 
modification to use FDNY lockset.  
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ENCLOSED STATION PLATFORMS and BUILT-OVER TUNNELS  
  
Station public-area fire-life safety facilities shall be in accordance with NFPA 130.   
Station non-public area (ancillary spaces) fire-life safety facilities shall be designed as per 
local codes.  
  
Built-over tunnel fire-life safety facilities shall be in accordance with NFPA 130, except 
that emergency egress facilities shall be sufficient for all those that can self-rescue to exit 
within 30 minutes.  
  
Built-over non-public area (ancillary spaces) fire-life safety facilities shall be designed as 
per local codes.  
  
Stations shall be designed to provide a tenable environment in accordance with NFPA 
130 Annex B for a period of at least 30 minutes.  
  
Built-over tunnels shall be designed to provide a tenable environment in accordance with 
NFPA 130 Annex B for a period of at least 60 minutes.   
  
Station ventilation systems shall be designed for train fires, platform fires and wayside 
fires.   Tunnel ventilation systems may be used for the ventilation of stations and built-
over tunnels and vice versa.  
  
A platform or wayside fire may involve trash, maintenance materials or other 
combustibles.   The fire heat release rate for a platform fire shall be one megawatt (MW) 
(3.412 million British Thermal Units per hour [MBtu/hr]).   The fuel burn rate shall be 
0.0254 kg/s (0.0556 lbm/s).   The combustion products release rate shall be 0.3624 kg/s 
(0.7992 lbm/s).   The opaque products release rate shall be 0.0042 kg/s (0.0092 lbm/s).   
(Note: this data is written to three or four-decimal place accuracy to assist the comparison 
of simulation outputs by different engineers.   This does not imply the accuracy of the 
data).  
  
The platform or wayside fire growth rate shall be “fast” as defined by NFPA 92. A fast fire 
growth rate is parabolic at 46.892 w/s² (160 Btu/hr - sec²) and reaches 1 MW (3.412 
MBtu/hr) in approximately 150 seconds.  A train fire is a fire beginning in one car of a 
train and spreading to other cars in the same train and to other trains that are in the 
station.   The means of egress of the involved train set shall be via the most remote door 
exit on the car adjacent to the car involved in the incident depending upon the type of 
equipment.  
 
Amtrak will, upon request, define the details of the train set consist and consist 
equipment to be used as the design basis. Following train fire heat and fire smoke 
release rates shall be used in the ventilation analysis for enclosed stations and built-
over tunnels having two or more tracks not separated by a platform.  
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TIME HEAT RELEASE RATE HEAT RELEASE RATE 

Seconds MW MBtu/hr 

0 0 0 
180 5 17.060 
600 5 17.060 
780 10 34.120 

1200 10 34.120 
1560 52 177.476 

  > 1560 52 177.476 
 
 
The fuel burn rate shall be 0.0254 kg/(s-MW)[0.0164 lbm/(s-MBtu/hr)].   
  
The combustion products release rate shall be 0.3624 kg/(s-MW) [0.2342 lbm/(s-
MBtu/hr)].     
  
The opaque products release rate shall be 0.0042 kg/(s-MW)(0.0269 lbm/[s-MBtu/hr]).  
   
The following train fire heat and fire smoke release rates shall be used in the ventilation 
analysis for enclosed stations and built-over tunnels having one track, or two tracks 
separated by a platform.  

 
 

TIME HEAT RELEASE RATE HEAT RELEASE RATE 

Seconds MW MBtu/hr 

0 0 0 
180 5 17.060 
600 5 17.060 
780 10 34.120 

1200 10 34.120 
1380 31 106.200 

  > 1380 31 106.200 
 

The fuel burn rate shall be 0.0254 kg/(s-MW)(0.0164 lbm/[s-MBtu/hr]).   
  
The combustion products release rate shall be 0.3624 kg/(s-MW) (0.2342 lbm/[s-
MBtu/hr]).  
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The opaque products release rate shall be 0.0042 kg/(s-MW)(0.0269 lbm/[s-MBtu/hr]).  
  
The emergency ventilation analysis shall be done using publicly available computational 
fluid dynamics (CFD) software such as FLUENT, CFX, Star-CD.   Certain geometries 
may be analyzed either by using the CFD Package FDS or by not using CFD at all.   
Amtrak may approve the use of FDS or the waiver of CFD after the engineer submits a 
request documenting the appropriateness of the recommended change.   
  
The design philosophy of an enclosed station or built-over tunnel ventilation system shall 
be to maintain a tenable environment in the path of evacuation for the time periods 
specified above.   Note the ventilation system may mechanical or non- mechanical 
(natural or buoyancy driven).  
 
However, tunnel ventilation systems which depend on interface with adjacent properties 
or developers, such as for source of makeup air, shall submit with initial design 
submission clear statement of intent and follow up with submission for final acceptance 
with copy of executed legal agreement. This agreement shall also identify that Amtrak, 
and its successors, have the inherent right to monitor for compliance, etc.  
  
Design for Diesel emissions shall be as per ASHRAE HVAC Applications Handbook.   
The design criteria shall be 5 ppm of nitrogen dioxide at an elevation of 14 feet above the 
top of rail.   The ventilation systems shall be energized when the NO2 concentration at 
this elevation reaches 3 ppm.   In the event that normal operations train idling is no 
greater than ten train-minutes per hour, no analysis need be made.   Instead, it shall be 
assumed that the emergency ventilation systems can be operated in such a manner as to 
purge diesel emissions from the station or built-over tunnel when the 3 ppm concentration 
is reached.  
  
 TUNNELS  
  
Tunnel fire-life safety facilities shall be in accordance with NFPA 130.   Tunnel non-public 
area (ancillary spaces) fire-life safety facilities shall be designed as per local codes.   
Trains usually stop in tunnels for 20 minutes or less during non-routine, non-emergency 
(congested operations).  
  
The fire heat release rate used to design the tunnel ventilation system shall be 31.12 MW 
(106.2 MBtu/hr).   The fuel burn rate shall be 0.7898 kg/s (1.7417 lbm/s).   The 
combustion products release rate shall be 11.2788 kg/s (24.8667 lbm/s).   The opaque 
products release rate shall be 0.1295 kg/s (0.2853 lbm/s).  
  
The design philosophy of the tunnel ventilation system will be the control of the direction 
of smoke movement (i.e., the prevention of back-layering).  
  
The analysis shall be done using the latest publicly available version of the Subway 
Environment Simulation (SES) computer program.  
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VENTILATION EQUIPMENT  
  
Ventilation equipment and subsystems shall be as per NFPA 130.   The words “for a 
minimum of one hour” in the Ventilation Chapter of NFPA 130 shall be replaced by “for 
one hour, or for the anticipated evacuation time plus 30 minutes, whichever is greater”.  
 
Ventilation Equipment and subsystems shall be designed to provide N+1 level of 
reliability unless Reliability Analysis as required by NFPA 130 requires higher level of 
reliability. Ventilation system reliability analysis that, as a minimum, considers the 
following shall be submitted to Amtrak for approval: Electrical; Mechanical; and 
Supervisory Control. [NFPA 130 7.2.3(7)].  
 
Damper control motors / actuators, etc.  shall be design to run to destruction in event of 
an incident.   
 
 
The Developer shall be responsible to make sure (at their cost) that Ventilation 
systems for all overbuilds on the Empire Line shall be connected to and monitored by 
Amtrak Engineering personnel assigned to the “C3” Room, located on the 2nd Floor 
of 400 west 31st Street, Manhattan.  Personnel in the “C3” Room must have the 
capability to operate these fans in the event of a failure of the automatic activation 
system(s) for the overbuild fans.  Local control panels (for manual control of the fans) 
shall be located at each fan plant.  Fan plants shall be connected to an emergency 
power source in the event of a power outage.  

Illumination 

 
Lighting shall be provided.  Illumination levels of track and walking surfaces shall not 
be less than 2 foot-candles with a train in position (lights on opposite side of train will 
not provide illumination to bench wall on the opposite side.  Exit lights, essential signs 
and emergency lights shall be included in an emergency lighting system powered by 
a standby power system as defined below.  Unless specific color rendition is required, 
Light Emitting Diodes (LED) fixtures should be used for general illumination. 

 

Egress 

 
At least one emergency exit stairway shall be provided, and additional exits if required 
spaced so the distance to an emergency exit shall not exceed 800 feet.  The stairway 
shall lead directly to the outdoors, or to a safe refuge area away from the railroad right 
of way.  Signs shall indicate direction and distance to the nearest exit.  Egress points 
shall be illuminated.  Emergency telephones, in secure, protective boxes, compatible 
with the Amtrak wayside communications system, shall be provided by the Developer. 
If the Egress path uses a pocket or storage track, provide illumination in this area.  
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The overbuild developer/owner will maintain an adequate access/egress stairway(s), 
to include fire protection devices, lighting, stairs, handrails, landing fall protection and 
doors at street and track level.  For security reasons the street level doors shall be 
equipped with cylinder locks keyed to an Amtrak “102 Key” lock.  Heavy duty, secure 
lock boxes will be provided by the overbuild Developer/owner and permanently 
mounted next to, and slightly above the door at street level.  An Amtrak “102 Key” will 
be provided by Amtrak and placed in the box for use by emergency responders.   

The lock box will be secured with a New York City Fire Department “1620 Key” locks 
as appropriate. 

Emergency and Standby Power Generation: 

The Emergency Power Supply System, (EPSS), shall be classified as Level I (Life 
Safety) type 10 transfer time, and class 72 hours of run time per NFPA 110. Provide 
fixed load bank for onsite testing. This system shall be supervised by SCADA system 
integrated with Amtrak system.  

 

Fire Protection 

A dry fire standpipe system, minimum 4 inch, shall be provided when the length of the 
overbuild exceeds the maximum length of fire hose (permitted by the local authority 
having jurisdiction) minus the distance from the portal to the nearest hydrant or 
approved water source. The standpipe system shall extend under adjacent streets 
bridges or viaducts where no coverage exists. Where there may be pocket or storage 
tracks within the area of the project extend stand pipe coverage. 

 
Security/Intrusion Detection Devices/Video Capability New York City Only 

The Developer/overbuild owner shall provide and maintain intrusion detection devices 
and video surveillance equipment provided for all access and egress doors.  These 
devices shall be connected via Amtrak furnished SCADA link to the Amtrak “C3” 
Room located at 400 West 31st Street, and monitored by Amtrak personnel.  

Coordinate with Amtrak for data communication details. Developer shall provide video 
surveillance equipment providing full video coverage of the track bed where the use of 
pan-tilt-zoom (PTZ) is not permitted to achieve full coverage. The control room 
housing this equipment and control equipment serving emergency tunnel ventilation 
systems shall be fire rated and secure with Amtrak issued lock set.  Where the local 
environmental conditions require the use of mechanical ventilation or cooling to 
maintain the space temperature below the electrical equipment operating limits, such 
mechanical ventilation or cooling systems shall be designed so that the failure of any 
single air moving or cooling unit or controls, does not result in the loss of the electrical 
supply, or control, to the emergency tunnel ventilation fans during the specified period 
of operation This applies where ever the subject control equipment is located. Power 
for this equipment shall be derived from EPSS. 
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Radio Communications  
 
If required by Amtrak Radio Engineering the Developer/overbuild owner shall be 
responsible to provide and maintain equipment to enhance and ensure adequate 
radio communications for the Amtrak Road Channel and Amtrak Police Department 
radio frequency in operation for that area. This equipment shall be powered from 
EPSS. Coordinate with local authorities for additional requirements.  

In addition the developer/overbuild owner shall provide and maintain equipment to 
ensure adequate emergency radio communication as required by the New York City 
Fire Department where applicable. 

Commissioning and Integrated Testing: 

Systems shall be commissioned per NFPA 3, Recommended Practice on 
Commissioning and Integrated Testing of Fire Protection and Life Safety Systems. 
Commissioning shall be performed by independent third party reporting directly to 
Amtrak but paid for by the Developer.  

Integrated system testing shall be in accordance with NFPA 4, Standard for 
Integrated Fire Protection and Life Safety Testing.  

 

Construction Period Restrictions. 

During the construction period, the Developer shall not negatively impact the 
operations of the RailRoad or the ability of adjacent site(s) to provide required life 
safety functions as required by this Practice. This may mean the platform enclosing 
the over-build shall not completed until the systems being provided by this Developer 
are operational and accepted. Developer shall submit comprehensive CFD, or equal, 
modeling showing that the opening left in the platform will enable the required 
performance.  

 

Noise Levels: 

Provide acoustical modeling / analysis to confirm noise levels should be a maximum 
of 115 dBa for a few seconds and a maximum of 92 dBa for the remainder of the 
exposure.  

 

Refuge Niches (bays) 

Developer shall provide refuge niches (bays) in the adjacent crash walls in 
accordance with AREMA Manual Chapter 8, Tunnels, section 11.2.7 requirements to 
allow Amtrak roadway workers to safely clear the tracks for passing trains. Provide 
similar niches, such as in bench walls of tunnels, under platforms, etc. where similar 
conditions are appropriate.   
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Local Authorities Review and Approval 

Plans, CFD models, etc. must be submitted to the New York City Fire Department, 
Bureau of Fire Prevention and the Bureau of Operations Public Transportation Safety 
Unit, for review and approval. Submit concurrent copy to Amtrak for coordination.  

REPORTING 

Not Applicable. 
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RESPONSIBILITY 

Designers of overbuild structures. 

Comply with standards and procedures. 

Deputy Chief Engineer, Structures 

Review design submittals for compliance. 

Division Engineer 

Ensure compliance with EP 4006 with an inspection program, where all of the 
systems outlined in the current EP 4006, and the recommendations in this memo are 
inspected routinely (by Amtrak personnel) for compliance by the responsible 
developer/overbuild owner.  

 

During construction, the site should be inspected at least weekly (more 
frequently if dictated by conditions at the site) by Amtrak personnel.  A site specific 
checklist should be developed by the Developer so the Amtrak employee inspecting 
the site is aware of the life safety and security issues of interest to Amtrak (as dictated 
by Amtrak, Amtrak EP 4006, NFPA 130, the New York City Fire Department) 

<END> 

.
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VENTILATION EVALUATION FOR FIRE 

 

 

 

 

 

 

 

 

 

 

  



Appendix Z - Ventilation Evaluation for Fire 
 
Conceptual Engineering Analysis using CFD 
 
In order to realistically evaluate fire characteristics and fire movement below the deck area, Initial 
Computational Fluid Dynamics (CFD) simulations has been performed for this study using Fire Dynamics 
Simulator (FDS) software developed by National Institute of Standards and Technology (NIST). 

Figure 26 describes the deck area highlighted in the red line box which is modeled for the CFD analysis. 
This ventilation zone is part of the Sunny Side Yard and is selected for CFD study due to its approximate 
low ceiling clearance.  

Simplified crash walls separation between several tracks within the region are modeled to create more 
realistic representation of the CFD study area as shown by cropped CFD model of figure 27.  

Due to variance of ceiling clearance between ground and the concrete slab of the lid, two different lid 
configurations are modeled in this study. In the staggered lid configuration as shown in figure 28, to 
represent the slope down towards Queens Blvd, with lowest ceiling clearance of 17’-5” and highest ceiling 
clearance of 27’-9”. In the flat lid configuration as shown in figure 29, lid is assumed to be flat thus the 
overall study area has uniform 27’-9” ceiling clearance. Both west end (Queens Blvd) and east end 
(Honeywell St.) of the two CFD models are open to the outside, and without any walls (natural 
ventilation).  

 

 

Figure 26. Plan View of CFD Test Study Area  

 

Z - Ventilation Evaluation for Fire 



 

Figure 27. Cropped CFD Model with Simplified Crash Walls Configuration 

 

 

Figure 28. CFD Model Representation of Staggered Lid Configuration 

 

Figure 29. CFD Model Representation of Flat Lid Configuration 

 

Fire design scenarios proposed in this study are recommended based on rail and other vehicles 
operating within train platform gallery region under the train shed area of the station. These design 
fire scenarios are consistent with the “Overbuild of Amtrak right-of-way design policy”. Two fire 
scenarios (train fire below platform concourse within train shed area, and locomotive fire) are 
described below. 

 

1. Train Fire Below Rail Yard and Operations Area Lid 

In this scenario, the fire is assumed to start maliciously from a passenger seat in a stationary train 
below platform concourse within rail yard and operations lid area. If a fire is ignited maliciously, the 
initial fire source may involve the use of a limited amount of accelerant. The fire is assumed to be 
directly adjacent to a non-incident train such that the fire can spread from one passenger coach to 
another and reach a peak heat release rate of 52MW with three periods of growth. Within the first 
three minutes, the fire reaches 5MW of HRR and remains constant for the next seven minutes. The 
fire then linearly grows to 10MW of HRR within three minutes and remains constant for the next 
seven minutes. After the constant period, the fire then linearly grows again to 52MW within six 



minutes and remains constant until the conclusion of simulation at thirty minutes. Table 9 and Figure 
30 provide the full breakdown list and graph of the fire growth rate applied in this study. 

  

Time (s) Heat Release Rate (MW) Heat Release Rate (MBTU/hr) 

0 0 0 

180 5 17.060 

600 5 17.060 

780 10 34.120 

1200 10 34.120 

1560 52 177.476 

>1560 52 177.476 

Table 9. Table of Fire Growth Rate Applied in This Study 

 

 

Figure 30. Chart of Fire Growth Rate Applied in This Study 

  

2. Locomotive Train Fire 

A diesel locomotive train fire in the rail yard and operations area lid enclosure is not considered a 
credible fire load due to the following reasons: 

• In the event of abnormal operating conditions where a train is required to be pulled into lid 
enclosed rail operations area, special operation protocols will be followed.  The lid enclosed rail 
operations area manager is expected to limit fire hazard risks to occupants through active control 
and monitoring of operations such as control of track exhaust ventilation systems and CCTV 
monitoring of train movement into the enclosed area. 

 

3. Smoke management performance analysis 

Identification of fire and life safety tenability is based on the design fire, occupancy type, fuel load and 
computer CFD modelling of fire dynamics. CFD modelling considered a credible fire load due to a 
train fire with a peak heat release rate (HRR) of 52 MW. The analysis has shown that the proposed 
exhaust capacity of 1,500 kCFM would be able to capture the smoke without propagate to the 
neighboring smoke zone. 
Figure 31 shows the visibility at 2.5m above the floor in according with NFPA 130. This analysis has 
shown that the visibility is acceptable when examined against the acceptance criteria of 10 m at 2.5m 
above the floor level. 
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This has confirmed that the proposed mechanical ventilation strategy is acceptable. 
 

 

 
Figure 31. CFD modelling visibility showing the tenability under fire emergency conditions 
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