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PROJECT: Sunnyside Yard Master Plan 

LEAD: HNTB 
DATE: 14 September 2018 

SUBJECT: Proposed Changes to Amtrak Yard Memo 

  
Proposed Changes to Amtrak Yard: 
 

1. Executive Summary 

The purpose of this memo is to discuss potential modifications to the Amtrak portion of Sunnyside Yard in 

order to facilitate the development of an overbuild deck and associated development scenarios. This 

memo considers various opportunities for flexibility in the Yard that will maximize the available space for 

construction of the overbuild deck structure within the constraints of the Yard operations, with minimal 

impact to rail operations for Amtrak, NJ TRANSIT and LIRR. Working with the railroad agencies to 

determine the feasibility of potential changes will result in achieving a deck height that is feasible, 

workable, and cost effective. 

As part of the initial/preliminary evaluation of the overbuild deck design, the team performed an evaluation 

of the following items with the goal of identifying ways to optimize the overall design: 

• Existing Amtrak Sunnyside Yard (SSY) configuration 

• 2014 Amtrak Sunnyside Yard Master Plan 

• Amtrak’s design standards 

This evaluation was conducted to determine the level of flexibility inherent to each of these elements as it 

pertains to potential modifications that can contribute to the optimization of the overbuild deck design. 

Each element of SSY – both existing and future – was evaluated in terms of its ability to be modified to 

accommodate the deck design and assigned a designation of More Flexibility, Moderate Flexibility, and 

Little to No Flexibility. Items considered in making these designations include: 

• Impact to rail operations 

• Constructability 

• Impact to Amtrak standards/clearances 

Items with More Flexibility can be modified to accommodate the overbuild deck design with minimal 

impacts to rail operations or constructability:  

• Reducing standard OCS clearances 

• Adjusting track spacing for column locations to support maximum 80’ spans wherever 

feasible with 4’ structural zones. 

Items with Moderate Flexibility may require minor exceptions to rail system design standards, or are 

potential changes to the way the yard is currently operated while maintaining the same purpose and 

need (changes in this category will involve additional cost and constructability impacts):  

• Utilizing subgrade duct banks 

• Moving existing ancillary buildings elsewhere on the Northeast Corridor (NEC) 
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• Moving proposed ancillary buildings in/above the overbuild 

• Eliminating existing signal bridges by implementing Reduced Aspect Signals (RAS) on 

the Mainline. 

Items with Little to No Flexibility have the potential, if implemented, to fundamentally change how 

the Yard is utilized to a degree that is assumed to be unacceptable to Amtrak, and/or will involve 

significant impacts to rail operations or constructability (as well as significant cost impacts, the 

estimation and analysis of which were not part of the scope of this analysis): 

• Moving HSR facilities, substations, and/or maintenance/repair/production facilities 

elsewhere on the NEC.   

It is important to note that all potential changes identified and considered in this document may not be 

required by the future proposed overbuild deck, and that cost implications have not been evaluated 

against the benefits of lowering the deck; the exact needs will be determined as the deck coverage 

evaluation continues.  

2. Approach  

The assessment of potential changes to the Amtrak portion of Sunnyside Yard began with separating the 

Yard into zones of analysis (see Appendix A.2.A), and then developing a matrix of all existing and 

proposed infrastructure in the Yard.  The matrix identifies limitations, constraints, opportunities, and 

parameters, setting the stage for an integrated design process between the below-deck and overbuild 

design teams, and a baseline understanding between stakeholders about the potential opportunities for 

change. 

Using the completed matrix as a reference, the team has begun investigating potential non-standard 

designs for signals, power, and OCS which may provide opportunities for additional space to 

accommodate overbuild structural elements. The team has also undertaken an in-depth investigation of 

the operational and ancillary functions of Yard facilities to determine what elements may be moved 

elsewhere in the Yard, above deck, or to other locations on the NEC to provide additional space.  These 

analyses and proposals form the bulk of this memo.  

3. Existing Conditions Overview 

Sunnyside Yard is located at the eastern portals of the East River Tunnels on the NEC near the junction 

of the LIRR and Amtrak-Hellgate Line to New England at Harold Interlocking. The Yard is one of the 

largest rail yards in the world, devoted strictly to handling passenger trains and is the primary yard for 

trains terminating and originating at Pennsylvania Station in Manhattan (PSNY). Sunnyside Yard is the 

primary location for the storage and maintenance of HSR trains operating between Washington and NYC; 

this facility if responsible for all starts, turns, and finishes for HSR in the southern part of the NEC. 

The potential overbuild site at Sunnyside Yard contains an Amtrak HSR facility, off-peak storage for both 

NJ TRANSIT and Amtrak, major electrical equipment serving the NEC (e.g., frequency converter), S&I 

facilities and storage, maintenance facilities, Maintenance of Way (MoW) yard, LIRR storage yard, 

Amtrak/LIRR Mainline, Loop tracks, and private General Motors (GM) property (See Appendices A.2.A & 

A.2.E). Midday storage of trains for NJ TRANSIT allows for more capacity for revenue passenger trains 

by reducing the number of “deadhead” moves in the North River Tunnels.  
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4. Future Conditions  

In 2014, Amtrak developed a proposed Master Plan for their portion of SSY. Some of the major planned 

improvements to the Yard (see Appendix A.2.E) include: 

• The existing two track HSR facility will be expanded from two to six tracks 

• Expansion of the bowl tracks to provide additional storage and the ability to perform light servicing of 

the equipment 

• Construction of a new MoW yard 

• Construction of a new Conventional Repair Shop, Wheel True/Drop Table Building, and Commissary 

and Materials Management Building 

The 2014 Amtrak Master Plan was developed as a guide for the coordination of long term future projects 

and development within the Yard. While it is understood that some elements of this plan are currently 

under review by Amtrak and may change, in an effort to advance the SSY Overbuild Master Plan the 

2014 Master Plan was utilized as the baseline proposed future condition with the understanding that 

further evaluations will be necessary should any changes occur. 

5. Opportunities for Flexibility and Change  

Items with More Flexibility are those elements of the Amtrak Master Plan that are more likely to be able 

to accommodate changes that will optimize the overbuild deck design while minimizing impacts to rail 

operations for Amtrak, NJ TRANSIT, and LIRR. 

• Reduced OCS clearances with along- and cross-track feeder heights 

o A 35’-6” minimum vertical clearance between the bottom of deck and top of rail when along 

and cross track feeders are present (less than the 40’ required by current Amtrak standards). 

This clearance is strictly related to OCS and may increase based on ventilation requirements 

(see Appendix A.2.B). 

• Reduced OCS clearances without along- and cross-track feeder heights 

o A 22’-8” minimum vertical clearance between bottom of deck and top of rail when along and 

cross track feeders are not present (less than the 27’-9” required by current Amtrak 

standards). This clearance is strictly related to OCS and may increase based on ventilation 

requirements (see Appendix A.2.B). 

• Adjust track spacing for column locations 

o Structural zones will be spaced to accommodate 80’ spans where feasible; in some places 

span lengths will be adjusted as necessary where this is not possible. 

o Structural zones will require a minimum track spacing of 21’ to accommodate a 4’ wide 

column and 8.5’ minimum horizontal clearance to the centerline of the adjacent track on 

either side of the column (8.5’+4’+8.5’=21’). 

o Throughout the Yard, minor adjustments to the track centers to allow for a desired span 

length of 80’ can be accommodated as long as the intent and functionality of the Yard tracks, 

as put forward in the Amtrak Master Plan, is not compromised (e.g., Ready Tracks RT1, RT2, 

and RA3 can accommodate a slight shift of two feet to allow for columns to be placed 

between tracks RT2 and RT3; this reduces spacing between tracks RA3 and YT1 from +38’ 

to +36’ which continues to allow for future access road operations between the tracks; see 

Appendix A.2.C). 
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Items with Moderate Flexibility are those elements of the Yard that have the potential to change, but are 

more difficult in nature, come with higher cost, and/or increase constructability and operational concerns. 

These potential changes will have to be weighed against the potential benefits to the overbuild design. 

• Subgrade duct banks: underground power cables are feeding Amtrak and LIRR substations installed 

in duct banks and micro-tunnels; relocating these power cables will require extensive design efforts 

due to their size, operational impact, and limited availability of real estate. 

o 12kV duct bank/micro-tunnel from SUB#44 to Static Frequency Converter Building 

o LIRR G02 substation: positive and negative feeders, and CT Cables in the underground 

crossing micro-tunnels 

o 12kV Cables: S1, S2, S3 (room for S4) feeders, and 2.4kV signal power cables 122, 123, 

124, and 125 from SUB#44 to East River Tunnels (ERT)  

o 26.4kV Con Ed feeders to Amtrak Substation aerial across the Loop tracks and in 

underground micro-tunnel across the Mainline. 

• Move existing ancillary buildings elsewhere on the NEC: these two towers could potentially be 

incorporated into the New York control center as has been done with other towers along the NEC.  

o Q Tower is already remotely controlled from R Tower, which is a point of coordination of rail 

activities in the Yard 

o F Tower 

• Move proposed ancillary buildings in/above the Yard. It is assumed that a new facility could be 

incorporated into the overbuild/deck in Zones 3 & 6 if it is more than four tracks.  

o Commissary building – SSY is a primary initial terminal for many trains on the NEC: all trains 

with café cars on the NEC stock at this location (moving the Commissary building out of the 

SSY could result in increased dwell time for trains in Manhattan, delays opening café cars, 

and time would be required for trains coming off the road to clear stock and for employees to 

go off duty). 

o Focus building – provides a location for employee welfare needs such as locker room, 

register point for train crews, and administration and other management needs for the Yard. 

• Eliminate or reduce the height of existing signal bridges by implementing Reduced Aspect Signals 

(RAS) on the Main Line as done by LIRR at Jamaica. In some areas, the signals could be affixed to 

supporting column uprights or like the gooseneck signals used at PSNY. RAS may offer an “Entrance 

– Exit” feature on the east end of the Yard that controls the entire route for trains from Loop to the 

Yard track. Reducing the number of signals offers savings in maintenance, especially with the 

installation of new LED signals; eliminating the signal bridges improves safety as it is no longer 

necessary to climb over the catenary to change a bulb on a signal. 

Items with Little or No Flexibility are those elements that are unlikely to be considered for relocation 

elsewhere in the NEC at this time because they are critical to Yard operations. 

• Existing operational facilities  

o Two Track HSR Facility, Track & Structures Building (Building 8), Track & Structures Storage 

(Building 8a) 

o Wheel truing, running repair, engine house – the nearest equipment servicing on the NEC 

would be in Boston, Albany, or Washington 

o Substations (AC and DC) – the power supply for the NEC from the Commercial electric grid; 

moving it would require providing an alternate power source for the 25kV Hz electric traction 

system 
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o Mobile maintenance shed – a location is required in SSY to repair and maintain all the 

vehicles used to service trains; the size of the Yard requires the use of motor vehicles to 

reduce travel time between trains and the shop 

• Proposed operational facilities 

o Six Track HSR Facility – moving the HSR trains to another location on the NEC would require 

“deadhead” moves to have the HSR trains in position to cover their schedules from PSNY 

o Wheel truing and drop table facility – the nearest repair shop with wheel truing and drop 

tables are Albany, Boston, and Wilmington 

o Conventional repair shop – nearly all conventional repair shops are more than 100 miles 

away; track and interlockings in SSY require maintenance and repair, so these features need 

to be maintained near the Yard, especially in the event of a failure or derailment 

o Engineering / MoW / Production shop – MoW production is located at SSY to support projects 

and is one of the few locations in NYC where tracks can be accessed from public roads for 

the delivery of materials; moving some of this work to other locations on the NEC would 

require delivering trackwork from New Jersey. 

Following this analysis, the consultant team will begin to explore proposed changes to the Amtrak Master 

Plan in tandem with the Deck Coverage Evaluation. As the deck coverage evaluation identifies structural 

requirements for the future overbuild and further identifies yard impact requirements, the potential 

modifications discussed in this Proposed Changes to Amtrak Yard memo will need to be further refined 

and reviewed with Amtrak for incorporation into their ongoing Sunnyside Yard Master Plan efforts. 

6. Appendices 

Appendix A.2.A – Zones 

Appendix A.2.B – OCS Clearance Diagrams 

Appendix A.2.C – Typical Structural Sections 

Appendix A.2.D – Signal Bridges 

Appendix A.2.E – Existing and Proposed Facilities 

Appendix A.2.F – Facilities Overlaid with Column Analysis 

 

7. Acronyms 

ERT – East River Tunnels 

GM – General Motors 

HSR – High Speed Rail 

LIRR – Long Island Rail Road 

MoW – Maintenance of Way 

NEC – Northeast Corridor 

OCS – Overhead Contact System 

PSNY – Pennsylvania Station 

RAS – Reduced Aspect Signals 

SUB - Substation 

SSY – Sunnyside Yard 
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SSY MASTERPLAN
AMTRAK ASSUMPTION
2018-07-19

SSK-005

ASSUME TRACK SPACING MINIMUM OF 4'-0"
STRUCTURAL ZONE WITH 80 FT MAX COLUMN
SPACING CAN BE MAINTAINED IN THE FUTURE
BASED ON CURRENT MASTERPLAN STUDY
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Typical Structural Sections 
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Signal Bridges 
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N 212,102.13

E 1,004,533.99

AP-PO-03

SUNNYSIDE    S
TATION

SUNNYSIDE    S
TATION

SUNNYSIDE    S
TATION

SUNNYSIDE    S
TATION

Sta 15+73.24

PIER No. 6S

PIER No. 7S

Sta 15+99.27

exist. mh

rim = 317.54

ASSUMED inv = 300.34

exist. mh

rim = 312.65

inv = 301.15 (36")

inv = 300.65 (48")

exist. 307.89' 48" CIP

Q = 45.65 cfs

n = 0.013

s = 0.00101

exist. CB to be removed

CB no.1

grate = 315.00

inv = 309.00

7' 24" DIP

Q = 10.12 cfs

n = 0.013

s = 0.002

v = 3.22 fps

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

exist. 114.82' 24" CIP

to be aband'd

Q = 7.64 cfs

n = 0.013

s = 0.046

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.11 (ON PILES)

rim = 312.71

inv = 300.58 (48" in)

inv = 300.58

(ASSUMED exist. 48"in & out)

mh no.12 (ON PILES)

rim = 313.00

inv = 300.91

mh no.13(ON PILES)

rim = 312.50

inv = 301.42(48")

inv = 307.50(2-12")

276.73' 48" RCP

ON CONC. CRADLE

ON 2 PILE BENTS

Q = 57 cfs

n = 0.013

s = 0.00159

v = 4.58 fps

205.97' 48" RCP

ON CONC. CRADLE

ON 2 PILE BENTS

Q = 57 cfs

n = 0.013

s = 0.001602

v = 4.58 fps

254.57' 36" RCP

ON CONC. CRADLE

Q = 49 cfs

n = 0.013

s = 0.005382

v = 6.92 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)

inv = 301.86 (48"out

inv = 309.68 (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

316.74' 48" RCP

ON CONC. CRADLE

(PORTION ON 2 PILE BENTS)

Q = 57 cfs

n = 0.013

s = 0.001610

v = 4.58 fps

~

~
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EST A
BUTMENT

1+00

2+00

3+00

4+00

5+00

6+00

7+00

8+00

9+00

10+00

11+00

12+00

13+00

14+00

15+00

16+00

17+00

18+00

19+00

20+00

21+00

22+00

23+00

24+00

25+00

26+00

27+00 27+35

B

B

D

COMB

COMB

WP

WP

65.0 2°

77.65°

D

COMB

COMB65.0 2°

77.65°

Qdemand = 7.32 cfs

MAX. INV=319.75

Qdemand = 7.32 cfs

MAX. INV=325.90

165 LF  18" @0.5%

Qdesign = 7.43 cfs

Vdesign = 4.20 fps

NEW MH 2A-1

INV= 318.10 (18" IN & OUT)

NEW MH 2A-2

INV= 317.27 (18" IN & OUT)

NEW MH 2A-3

INV= 316.20 (18" IN & OUT)

NEW MH 2A-5

INV= 314.03 (18" IN & OUT)

NEW MH 2A-4

INV= 314.97 (18" IN & OUT)

INV= 313.47 (36" CASING)

NEW MH 2A-6

INV= 313.49 (18" IN)

INV= 311.97 (36" CASING)

iINV= 311.99 (EXIST. 36" IN & OUT)

S = 0.5%

Qdesign = 7.43 cfs

Vdesign= 4.20 fps

S = 0.5%

Qdesign = 7.43 cfs

Vdesign= 4.20 fps

Qdemand = 7.32 cfs

S = 0.5%

Qdesign = 7.43 cfs

Vdesign= 4.20 fps

S = 0.57%

Qdesign = 7.93 cfs

Vdesign= 4.49 fps

S = 0.5%

Qdesign = 7.43 cfs

Vdesign= 4.20 fps

NEW MH 2A-0

INV. = 318.60 (18")

187 LF 18" IN 36" STL CASING @0.5%

Qdesign = 7.43 cfs

Vdesign = 4.20 fps

108 LF 18" IN 36" STL CASING @0.5%

Qdesign = 7.43 cfs

Vdesign = 4.20 fps

204 LF 18" @0.6%

Qdesign = 8.14 cfs

Vdesign = 4.60 fps

215 LF 18" @0.5%

Qdesign = 7.43 cfs

Vdesign = 4.20 fps

COMM MANHOLE

10'Lx6'Wx7'D

COMM MANHOLE

10'Lx6'Wx7'D

COMM DUCT

BANK (3-4"C)

COMM DUCT

BANK (3-4"C)

COMM DUCT BANK (3-4"C)

(CONTRACT CH053)

COMM DUCT BANK (3-4"C)

(CONTRACT CQ031)

FUTURE TUNNEL D

EMERGENCY EXIT

3-4"C (COMM)

DUCT BANK

36 COMM FIBER FO CABLES

INSIDE THE EXISTING TROUGH

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

336.50

COMM MANHOLE (CM053)

8'Lx7'Wx7'D (EMH C2)

COMM MANHOLE (CM053)

8'Lx8'Wx7'D (EMH C1)

N 212,285.78

E 1,005,080.10

EMH N0 6A

EMH N0 6B

C3

N 212,228.41

E 1,004,910.43

1204+76.71

T/R = 333.75

INV. = 319.30 (18")

1204+40.71

T/R = 330.21

INV. = 318.85 (18")

1204+76.71

T/R = 333.75

INV. = 319.30 (18")

1204+40.71

T/R = 330.21

INV. = 318.85 (18")

B

B

EMH NO. 1B

N 212285.78

E 1005080.10

EMH N0 1A

N 212228.41

E 1004910.43

RIM=347.50

EMH NO. 2A

N 211899.65

E 1004888.11

RIM=351.30

 E 1,004,223.79

 E 1,003,924.18
EMH 5A

N 211,725.16

EMH N0 5B

N 211,650.87

E 1,003,749.39

EMH N0. 6B

 N 211,658.28

 N 211,795.12EMH N0 4A

 N 211,891.40EMH N0 3A

 E 1,004,644.00

10'-6"

1 1'-1 7_8 "

X=1006049.6327

Y=21225 3.8218

X=1005416.4088

Y=21209 4.5348

STA 82+9 6.0812

X=1005419.8762

Y=21208 0.8082

STA 82+9 6.0812

X=1005419.1414

Y=21208 3.7169

STA 89+4 8.9901

X=1006052.9390

Y=21224 0.7328

STA 89+4 8.9901

X=1006052.2042

Y=21224 3.6415

3' -0"

3' -0"

N1 71+00

N1 72+00

N1 73+00

N1 74+00

N1 
75

+0
0

N
1 

76
+0

0

N1 7
7+

00

N1 7
8+

00

N1 7
9+

00

N
1

 7
9
+

4
9

N1 70+50

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

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 TUNNEL (UNDERGROUND)

MTA - LIRR TUNNEL (UNDERGROUND)

APPROXIMATE LOCATION OF

FUTURE MTA-LIRR CAR WASH

MTA - LIRR TUNNEL (UNDERGROUND)

MTA - LIRR TUNNEL (UNDERGROUND)

M
T

A
 -

 L
IR

R
 T

U
N

N
E

L
 (

U
N

D
E

R
G

R
O

U
N

D
)

MTA LIRR

MID - DAY STORAGE

YARD

EXISTING BRIDGE

OVER MTA-LIRR Q-TIP

APPROXIMATE LOCATION OF

FUTURE AMTRAK CAR WASH

MTA - LIRR TUNNEL (UNDERGROUND)

MTA - LIRR TUNNEL (UNDERGROUND)

MTA - LIRR PORTAL

M
TA

 - LIR
R
 TU

N
N
E
L (U

N
D
E
R
G

R
O

U
N

D
)

N 211,774.19

E 1,003,234.08

E 1,003,244.26N  211,752.52

WP

N 211,738.81

E 1,003,257.06

WP

WP

ZH1-#15

WBY 62+00WBY 62+00

B

B

C

C

C

C

C

C

C

C

B

B
C

C
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C

C
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C
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N 212,102.13

E 1,004,533.99

AP-PO-03

SUNNYSIDE    S
TATION

SUNNYSIDE    S
TATION

SUNNYSIDE    S
TATION

SUNNYSIDE    S
TATION

Sta 15+73.24

PIER No. 6S

PIER No. 7S

Sta 15+99.27

exist. mh

rim = 317.54

ASSUMED inv = 300.34

exist. mh

rim = 312.65

inv = 301.15 (36")

inv = 300.65 (48")

exist. 307.89' 48" CIP

Q = 45.65 cfs

n = 0.013

s = 0.00101

exist. CB to be removed

CB no.1

grate = 315.00

inv = 309.00

7' 24" DIP

Q = 10.12 cfs

n = 0.013

s = 0.002

v = 3.22 fps

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

exist. 114.82' 24" CIP

to be aband'd

Q = 7.64 cfs

n = 0.013

s = 0.046

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.11 (ON PILES)

rim = 312.71

inv = 300.58 (48" in)

inv = 300.58

(ASSUMED exist. 48"in & out)

mh no.12 (ON PILES)

rim = 313.00

inv = 300.91

mh no.13(ON PILES)

rim = 312.50

inv = 301.42(48")

inv = 307.50(2-12")

276.73' 48" RCP

ON CONC. CRADLE

ON 2 PILE BENTS

Q = 57 cfs

n = 0.013

s = 0.00159

v = 4.58 fps

205.97' 48" RCP

ON CONC. CRADLE

ON 2 PILE BENTS

Q = 57 cfs

n = 0.013

s = 0.001602

v = 4.58 fps

254.57' 36" RCP

ON CONC. CRADLE

Q = 49 cfs

n = 0.013

s = 0.005382

v = 6.92 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)

inv = 301.86 (48"out

inv = 309.68 (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

316.74' 48" RCP

ON CONC. CRADLE

(PORTION ON 2 PILE BENTS)

Q = 57 cfs

n = 0.013

s = 0.001610

v = 4.58 fps

~

~
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PIER 9

PIE
R 6

PIER 5

PIE
R 4

PIE
R 3

PIE
R 2W

EST A
BUTMENT

1+00

2+00

3+00

4+00

5+00

6+00

7+00

8+00

9+00

10+00

11+00

12+00

13+00

14+00

15+00

16+00

17+00

18+00

19+00

20+00

21+00

22+00

23+00

24+00

25+00

26+00

27+00 27+35

B

B

D

COMB

COMB

WP

WP

65.0 2°

77.65°

D

COMB

COMB65.0 2°

77.65°

Qdemand = 7.32 cfs

MAX. INV=319.75

Qdemand = 7.32 cfs

MAX. INV=325.90

165 LF  18" @0.5%

Qdesign = 7.43 cfs

Vdesign = 4.20 fps

NEW MH 2A-1

INV= 318.10 (18" IN & OUT)

NEW MH 2A-2

INV= 317.27 (18" IN & OUT)

NEW MH 2A-3

INV= 316.20 (18" IN & OUT)

NEW MH 2A-5

INV= 314.03 (18" IN & OUT)

NEW MH 2A-4

INV= 314.97 (18" IN & OUT)

INV= 313.47 (36" CASING)

NEW MH 2A-6

INV= 313.49 (18" IN)

INV= 311.97 (36" CASING)

iINV= 311.99 (EXIST. 36" IN & OUT)

S = 0.5%

Qdesign = 7.43 cfs

Vdesign= 4.20 fps

S = 0.5%

Qdesign = 7.43 cfs

Vdesign= 4.20 fps

Qdemand = 7.32 cfs

S = 0.5%

Qdesign = 7.43 cfs

Vdesign= 4.20 fps

S = 0.57%

Qdesign = 7.93 cfs

Vdesign= 4.49 fps

S = 0.5%

Qdesign = 7.43 cfs

Vdesign= 4.20 fps

NEW MH 2A-0

INV. = 318.60 (18")

187 LF 18" IN 36" STL CASING @0.5%

Qdesign = 7.43 cfs

Vdesign = 4.20 fps

108 LF 18" IN 36" STL CASING @0.5%

Qdesign = 7.43 cfs

Vdesign = 4.20 fps

204 LF 18" @0.6%

Qdesign = 8.14 cfs

Vdesign = 4.60 fps

215 LF 18" @0.5%

Qdesign = 7.43 cfs

Vdesign = 4.20 fps

COMM MANHOLE

10'Lx6'Wx7'D

COMM MANHOLE

10'Lx6'Wx7'D

COMM DUCT

BANK (3-4"C)

COMM DUCT

BANK (3-4"C)

COMM DUCT BANK (3-4"C)

(CONTRACT CH053)

COMM DUCT BANK (3-4"C)

(CONTRACT CQ031)

FUTURE TUNNEL D

EMERGENCY EXIT

3-4"C (COMM)

DUCT BANK

36 COMM FIBER FO CABLES

INSIDE THE EXISTING TROUGH

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

336.50

COMM MANHOLE (CM053)

8'Lx7'Wx7'D (EMH C2)

COMM MANHOLE (CM053)

8'Lx8'Wx7'D (EMH C1)

N 212,285.78

E 1,005,080.10

EMH N0 6A

EMH N0 6B

C3

N 212,228.41

E 1,004,910.43

1204+76.71

T/R = 333.75

INV. = 319.30 (18")

1204+40.71

T/R = 330.21

INV. = 318.85 (18")

1204+76.71

T/R = 333.75

INV. = 319.30 (18")

1204+40.71

T/R = 330.21

INV. = 318.85 (18")

B

B

EMH NO. 1B

N 212285.78

E 1005080.10

EMH N0 1A

N 212228.41

E 1004910.43

RIM=347.50

EMH NO. 2A

N 211899.65

E 1004888.11

RIM=351.30

 E 1,004,223.79

 E 1,003,924.18
EMH 5A

N 211,725.16

EMH N0 5B

N 211,650.87

E 1,003,749.39

EMH N0. 6B

 N 211,658.28

 N 211,795.12EMH N0 4A

 N 211,891.40EMH N0 3A

 E 1,004,644.00

10'-6"

1 1'-1 7_8 "

X=1006049.6327

Y=21225 3.8218

X=1005416.4088

Y=21209 4.5348

STA 82+9 6.0812

X=1005419.8762

Y=21208 0.8082

STA 82+9 6.0812

X=1005419.1414

Y=21208 3.7169

STA 89+4 8.9901

X=1006052.9390

Y=21224 0.7328

STA 89+4 8.9901

X=1006052.2042

Y=21224 3.6415

3' -0"

3' -0"

N1 71+00

N1 72+00

N1 73+00

N1 74+00

N1 
75

+0
0

N
1 

76
+0

0

N1 7
7+

00

N1 7
8+

00

N1 7
9+

00

N
1

 7
9
+

4
9

N1 70+50

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

THOMSON AVENUE

Q
U
E
E
N
S
 B

L
V
D

H
O

N
E

Y
W

E
L

L
 S

T

3
9
T

H
 S

T
R

E
E

T

3
9
T

H
 S

T
R

E
E

T

H
O

N
E

Y
W

E
L

L
 S

T

Q
U
E
E
N
S
 B

L
V
D

THOMSON AVENUE SKILLMAN AVENUE

SKILLMAN AVENUE

SKILLMAN AVENUE

SKILLMAN AVENUE

N
O
R
TH

E
R
N
 B

LV
D

NORTHERN BLVD
NORTHERN BLVD

JACKSON AVENUE

JACKSON AVENUE

ENUE

THOMSON AVENUE

Q
U
E
E
N
S
 B

L
V
D

H
O

N
E

Y
W

E
L

L
 S

T

3
9
T

H
 S

T
R

E
E

T

3
9
T

H
 S

T
R

E
E

T

H
O

N
E

Y
W

E
L

L
 S

T

Q
U
E
E
N
S
 B

L
V
D

THOMSON AVENUE

SKILLMAN AVENUE

SKILLMAN AVENUE

SKILLMAN AVENUE

SKILLMAN AVENUE

SKILLMAN AVENUE

N
O
R
TH

E
R
N
 B

LV
D

NORTHERN BLVD
NORTHERN BLVD

JACKSON AVENUE

JACKSON AVENUE

ENUE

60'-0" SPAN

80
'-0"

 SPAN

13
0'-

0"
 S

PA
N

200'-0" SPAN

80'
-0"

 SPAN

80'
-0"

 SPAN

60'-0"
SPAN

328'-3"

CONTINUOUS WALL
2'-0" THICK MAX

0'-0" SPAN

60'-0" SPAN
85'-0" SPAN

60'-0" SPAN

140'-0" SPAN

60'-0" SPAN

60'-0"

SPAN

80'-0"

SPAN

95'-1"
85'-6" 82'-6"

138'-3"
93'-6"

60'-0" SPAN50'-0" SPAN

170'-0" SPAN

289'-0"

100'-8"

198'-10"

60'-0" SPAN

90'-0" to 140'-0" SPAN

140'-0" SPAN

200'-0" TO

230'-0" SPAN

120'-0" SPAN

100'-0" SPAN

140'-0"

SPAN

70'-0" SPAN

60'-0" SPAN

14
0'-

0"

SP
AN

180'-0" TO

200'-0" SPAN

120'-0"

SPAN

100'-0"S

PAN

100'-0" SPAN

60'-0" SPAN

16
0'-

0"

SP
AN 18

0'-
0"

SP
AN

90'-0" SPAN

70'-0" SPAN

80'-0" SPAN

100'-0" SPAN

80'-0"

SPAN
60'-0"

SPAN

140'-0"

SPAN

70'-0"

SPAN

90'-0"

SPAN

10
0'-

0"

SP
AN

14
0'-

0"

SP
AN 18

0'-
0"

SP
AN

12
0'-

0"

SP
AN

60'-0"

SPAN

80'-0"

SPAN

100'-0"

SPAN

140'-0"

SPAN
120'-0"

SPAN

16
0'-

0" 
TO

18
0'-

0" 
SP

AN

200'-0" SPAN

180'-0" SPAN

160'-0" SPAN

120'-0" SPAN

90'-0" SPAN

70'-0" SPAN

40'-0" SPAN

60'-0" SPAN

60'-0" SPAN

60'-0"
SPAN

80'-0" SPAN

100'-0"
SPAN

120'-0" SPAN80'-0"
SPAN

120'-0"
SPAN

100'-0" SPAN

80'-0" SPAN

60'-0" SPAN
80'-0" SPAN

80'-0" SPAN

140'-0"
SPAN

180'-0"
SPAN

120'-0"
SPAN

140'-0" SPAN
100'-0" SPAN

120'-0" SPAN
140'-0" SPAN

180'-0" SPAN

200'-0" SPAN

80'
-0"

 SPAN
120

'-0"
 SPAN

100'-0"

SPAN

80'-0"

SPAN

120
'-0"

 SPAN

100
'-0"

SPAN

120
'-0"

 SPAN

80'
-0"

 SPAN

80'
-0"

 SPAN

80'
-0"

 SPAN

80'
-0"

 SPAN

60'
-0"

 SPAN

100
'-0"

SPAN

80'
-0"

SPAN

120
'-0"

 SPAN

120
'-0"

SPAN

140
'-0"

SPAN

80'
-0"

SPAN

30'
-0"

 SPAN

80'
-0"

SPAN

60'
-0"

SPAN

80'
-0"

SPAN

100
'-0"

SPAN

80'-0" SPAN

80'-0" SPAN

80'-0" SPAN

80'-0" SPAN80'-0" SPAN

160
'-0"

SPAN

40'-0" SPAN80'
-0"

SPAN

140'-0" SPAN

180'-0" SPAN

160'-0" SPAN140'-0"
SPAN

180'-0"
SPAN

160
'-0"

SPAN

100'-0"

SPAN

100'-0"

SPAN

120
'-0"

SPAN

100
'-0"

SPAN

100
'-0"

SPAN

40'-0" SPAN60'-0" SPAN

40'-0" SPAN

80'-0" SPAN

80'-0" SPAN

80'-0" SPAN

80'-0" SPAN

100'-0"

SPAN

40'-0"

SPAN

80'-0" SPAN

60'-0" SPAN

100'-0"

SPAN

90'-0"

SPAN

60'-0"

SPAN

40'-0" SPAN

90'-0"SPAN

80'-0"

SPAN

100'-0" SPAN

120'-0"

SPAN

120'-0"

SPAN

140
'-0"

SPAN

80'-0" SPAN80'-0" SPAN

130'-0"

SPAN

80'-0" SPAN

80'-0"

SPAN

120
'-0"

SPAN

120
'-0"

SPAN

80'
-0"

SPAN

80'
-0"

SPAN

80'
-0"

SPAN

80'
-0"

SPAN

80'
-0"

SPAN

60'
-0"

SPAN
60'

-0"

SPAN

14
0'-

0"
SP

AN
80

'-0
"

SP
AN

80'
-0"

 SPAN80'
-0"

 SPAN

120
'-0"

 SPAN

50'
-0"

 SPAN60'
-0"

 SPAN

60'
-0"

 SPAN80'
-0"

 SPAN80'
-0"

 SPAN80'
-0"

 SPAN80'
-0"

 SPAN60'
-0"

SPAN

120'-0" SPAN

160'-0" SPAN

160'-0" SPAN

180'-0" SPAN

80'-0"SPAN

200'-0" SPAN
220'-0" SPAN

220'-0" SPAN

200'-0" SPAN

180'-0" SPAN

80'-0" SPAN

80'-0" SPAN

80'-0" SPAN
80'-0" SPAN

60'-0" SPAN 40'-0" SPAN

60'-0"
SPAN

30'-0" SPAN
30'-0" SPAN

140'-0" SPAN
120'-0" SPAN

30'-0"
SPAN

40'-0"
SPAN

140'-0" SPAN

40'-0" SPAN

100'-0"
SPAN

100'-0"
SPAN

80'-0"
SPAN

80'-0"
SPAN

100'-0"
SPAN

80'-0"
SPAN120'-0"

SPAN100'-0" SPAN

120'-0"
SPAN

140'-0"
SPAN

80'-0"
SPAN

100'-0"
SPAN

120
'-0"

SPAN

140'-0" SPAN

100'-0"
SPAN

100'-0"
SPAN

120'-0"
SPAN

100'-0" SPAN

40'-0"
SPAN

200'-0"
SPAN

160'-0" SPAN

200'-0" SPAN

180'-0" SPAN

160'-0" SPAN

180'-0" SPAN

200'-0" SPAN220'-0" SPAN

100'-0"

SPAN140'-0"

SPAN

120'-0"

SPAN

80'-0" SPAN

100'-0" SPAN

200'-0" SPAN

200'-0" SPAN

40'
-0"

SPAN

140'-0" SPAN

200'-0" SPAN

200'-0" SPAN

140'-0" SPAN

160'-0" SPAN
180'-0" SPAN

200'-0" SPAN
160'-0" SPAN

100'-0"

SPAN

180'-0" TO

200'-0" SPAN

60'
-0"

 SPAN

80'
-0"

 SPAN

100
'-0"

 SPAN40'
-0"

 SPAN

80'
-0"

 SPAN

60'-0" SPAN

60'-0" SPAN

80'-0"
SPAN

100'-0"
SPAN

120'-0"
SPAN

240'-0" SPAN

220'-0"
SPAN

280'-0"
SPAN

240'-0" SPAN

30'-0" SPAN

60'-0" SPAN

80'-0"SPAN

100'-0"

SPAN

120'-0"

SPAN

100'-0" SPAN

180'-0" SPAN

200'-0"

SPAN160'-0"

SPAN140'-0"

SPAN100'-0"

SPAN

160'-0"

SPAN180'-0"

SPAN

100
'-0"

SPAN

100'-0"
SPAN

120'-0"
SPAN

140'-0"
SPAN

160'-0"
SPAN

180'-0"
SPAN

100'-0" SPAN 90'-0" SPAN

90'-0" SPAN

100
'-0"

 SPAN

11
0'-

0" 
SP

AN
10

0'-
0"

 S
PA

N

180'-0" SPAN

90'-0" SPAN

70'-0" SPAN

60'-0" SPAN

80'-0" SPAN

80'-0" SPAN

80'-0" SPAN

100'-0" SPAN

80'-0" SPAN

40'-0"
SPAN

130'-0" SPAN

130
'-0"

 SPAN18
0'-0

" S
PAN

10
0'-0

" S
PAN

70'-0" SPAN

120'-0" SPAN

100'-0" SPAN

80'-0" SPAN
70'-0" SPAN

150'-0" SPAN

150'-0" SPAN

150'-0" SPAN 30'-0" SPAN50'-0" SPAN

120'-0"
SPAN

50'-0" SPAN

200'-0" SPAN

130'-0" SPAN

50'-0" SPAN

70'-0" SPAN

50'-0" SPAN

70'-0" SPAN 100'-0" SPAN

110'-0"
SPAN

70
'-0

" S
PA

N

90'-0" SPAN

100'-0" SPAN

90'
-0"

 SPAN

140
'-0"

 SPAN

120
'-0"

 SPAN

60'
-0"

 SPAN

140
'-0"

 SPAN

Terra Firma

CLOSE CLEARANCE TO
PROPERTY LINE

CLOSE CLEARANCE FOR CONSTRUCTION
(ALONG MAINLINE)

CLOSE CLEARANCE
FOR CONSTRUCTION

CLOSE CLEARANCE
FOR CONSTRUCTION

CLOSE CLEARANCE TO ESA AND
CUT-AND-COVER TUNNELS

CLOSE CLEARANCE TO
CUT-AND-COVER TUNNELS

CLOSE CLEARANCE TO
ESA TUNNELS

IF THERE ARE NO INTERIOR COLUMNS,
THESE LONG-SPAN TRUSSES BECOME

TWICE AS DEEP AND HEAVY

CLOSE CLEARANCE TO
ESA TUNNEL

CLOSE CLEARANCE FOR CONSTRUCTION
(ALONG MAINLINE)

SUNNYSIDE YARDS
COLUMNS WITH CLOSE CLEARANCE
08/28/2018


