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2. Define Questions
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Infrastructure Investment Sine Qua Non!!!

HSR binds multiple cities along major corridors. Service efficiency relies on two decisive factors: 

network design and operation strategy.  

Network Design: City’s Formation 

Operation Strategy: City’s Efficiency and Functionality

Could the North America HSR leverage track sharing activities with the regional rails in certain 

sections to increase service frequency and area coverage? 

The North America HSR and its concept may not be categorized as “the” HSR based on other 

countries’ HSR standard. 

“The methodology/mechanism 

on how to extract the maximum 

synergy between network design 

and operation strategy”

2.

3.

1.

American HSR does not carrying all the performance attribute 

(e.g., speed, exclusive use for ROW, etc.) of its peers

“American regional rail 

sometimes plays more role and 

functionality than the American 

HSR in defining and shaping the 

urban and intercity areas”
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U.S. Rail Lines by Ownership 
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Comparative Analyses of HSR vs. Regional Rail 

Intercity High-Speed Rail (HSR) Regional Rail

Distance (Total System) Depends, ~ 150 – 500 km Depends, ~ ≤ 150 km

Service Characteristics Headway 30 – 60 mins; Trains stop 

at major CBD stations along the 

corridor; the purpose is to connect 

cities. 

Headway 10 –15 mins; Larger 

number of stations within and 

around CBDs; serving commuters 

within and around the cities. 

Train Speed Depends, ~ 180 – 200 kph Depends, ~ 50 – 120 kph 

Operating Model Heavily subsidized by the Congress 

to sustain the services (U.S.);  

Operated as a for-profit enterprise 

with market-based fares, multiple 

classes of service and customer-

centric experience (Abroad)

Operated as a public service, 

normally subsidized to maintain low 

fares and high frequency of service 

Ownership Government agencies (U.S.); 

Private companies (Abroad). 

Government agencies 

Source: Virgin Train USA. LLC, U.S. SEC Filing Document, Jan 30, 2019
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Examples of Intercity Rail Corridors and Market Shares (FY2018)

Intercity Rail 

Corridor

Distance (km) Region Operator Market Share

Boston – New York 345 Eastern U.S. Amtrak 15%

London – Paris 465 U.K./France Eurostar 80%

Madrid – Seville 530 Spain Renfe 51%

New York –

Philadelphia 160 Eastern U.S. Amtrak 29%

New York –

Washington D.C. 385 Eastern U.S. Amtrak 27%

Paris – Lyon 465 France SNCF 72%

Rome – Milan 580 Italy Italo 23%

Tokyo – Osaka 550 Japan
Japan Central Tokaido

Shinkansen 72%

Source: Virgin Train USA. LLC, U.S. SEC Filing Document, Jan 30, 2019



3. Network Planning and Design [3.1 and 3.2] / Operation Strategy [3.3] 
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3.1 Independent vs. Integrated 

• Independent line: each line operates by itself between two terminals;   

• Integrated network: where lines overlap, have joint sections or branches. 
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Comparative Analyses 

Integrated network compared to independent line advantages (+) and Disadvantages (-):

+ Provide more direct trips, reduce needs for transfers;

+ Shorten station dwell times due to fewer passengers boarding/alighting;

+ Allow scheduling that better matches volumes on individual network sections;

+ Rolling stock can be shifted among lines, increasing its utilization;

+ Integrated control center and maintenance facilities usually bring significant economies of 

scale; 

+ Lines and their sections can be changed to respond to changes in demand patterns or 

operating conditions;

− More complicated to operate due to interactions among lines;

− Delays transfer among lines, reducing reliability. 
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3.2 Trunk and Branches 

Gyeongbu Trunk Line toward Seoul (Blue) and Suseo

Branch Line toward Yongsan (Green)

Source: Korean Trains 

Area Coverage, Load Section, Capacity, and Passenger Profile: Trunk Line 

with Two Branches 

• Trunk line: overlapping sections are used by more 

than one line, usually in center cities;

• Branch line: separating from the trunk as single lines 

operate toward the suburbs.



11

Comparative Analyses 

Trunk compared with Branches have the following advantages (+) and Disadvantages (-): 

+ No passenger transfers are required; thus, transfer stations are not required; 

+ Less terminal time is involved (longer lines);

+ Lower average load factor because each full-size train runs the entire length of the line, while 

capacity of the branch (usually smaller size vehicle) can adjust to more volume than the 

trunk line carriers; 

− Delays on the outer sections affect operation on the entire line; 

− Scheduling is less flexible (feeders can operate with headways x2 and x3 times longer or 

shorter than the trunk).
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Comparative Analyses 

Branches have the following advantages (+) and Disadvantages (-): 

+ Each vehicle type, length, schedule can be tailored to its optimal operating status with higher 

loading factors, smaller fleet size, and lower operating cost 

+ Use of high-performance vehicles on the trunk provides superior services at lower operating 

cost than smaller vehicles from branches can provide; 

+ Regular headways can be operated on the trunk and each branch;

+ More reliable services: delays are less likely to be transfer between trunk and branches; 

+ Suburban terminals for trunks offer trunk/branch transfers and transfers among branches, 

providing greater network connectivity; 

− When ridership is low on branch line, operating cost is high;

− When ridership is high enough, a feeder may worth to convert to a trunk. Then, it is required 

to develop new operating strategy. 
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3.3 Dead-end Terminal and Through-running Station

• Through-running station: allowing trains to pass through the station with a minimal 

headway (hs min);

• Dead-end station: Prohibiting trains to pass through, functioning as a terminal.
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Decisive Factor

Examples of Station Design with Train Bypassing Capabilities

[The trade-off] between fix tracks with 

lower investment but higher O&M cost

vs. flexible tracks with higher investment 

but lower O&M cost resulted in different 

frequency and capacity profiles. 
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Operation Benefits of Through-running Station



4. Case Studies
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Philly Dead-end Terminal (Left) converted to Through-running Trunk Operation (Right) 

Source: Rethink Studio
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Chicago Railway Six Entrances and Disconnected Dead-end Terminals in 1892 (Left) vs. 

Diametrical Through-running Trunk Routes in 1937 (Right)

Source: The Chicago City Club
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Boston North South Rail Link Existing Dead-end (Left) vs. Proposed Through-running (Right)

Source: North South Rail Link 
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Nork York Existing Dead-end Terminals vs. Single-Core (Left) vs. Futuristic Through-Running 

and Multi-Core (Right)

Source: Rethink Studio



The capital projects included in these plans rebuild transportation and mass transit systems,

construct safe and secure affordable housing, drive economic and community development,

build new and better school buildings for 21st century learning, create new environmental

and park facilities, support our sustainable energy future, and generate 675,000 new jobs

and expand opportunity for all New Yorkers.
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Source: High Speed Rail Empire Corridor Program



A New Approach
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Source: Rethink Studio
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Virgin Train USA (form Brightline HSR) Route Map Phase 1 (Current) and Phase 2 (Planned)

Source: Virgin Train USA. LLC, pp.4 Sec Filing Document, Jan 30, 2019
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Source: Brightline



Global Railway Review

Ben Porritt 

Sept 5, 2018

Brightline: Redefining passenger train travel in America

https://www.globalrailwayreview.com/article/73073/brightline-redefining-passenger-train-travel/

26Source: Brightline

https://www.globalrailwayreview.com/article/73073/brightline-redefining-passenger-train-travel/


27Source: Brightline
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Virgin Train USA Ownership Structure 

Source: Virgin Train USA. LLC, U.S. SEC Filing Document, Jan 30, 2019



1. Volume cap required for only 25% of the bonds. 29

Phase 1: $4BN 

a volume cap of 25% 

of the bond 
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Decision Process: Adding a Station to An Existing Line
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Proposed Strategy: Accelerated Operations associated with Track Flexibility
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Comparative Analyses of Skip-stop and Standard Operations



5. Next Step (If we can publicly disclose with an “agreement”)
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Governor Cuomo’s HSR initiative (ongoing)

Share our progress…. 

After deciding station density and speed, how would it affect ridership and revenue? 

Will operation flexibility (due to track alignment) attract more riders? 

Visual representation of finding the optional station with different variables under different models2.

3.

1.


