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This document has been prepared by Parsons Brinckerhoff for the California 
High-Speed Rail Authority and for application to the California High-Speed Train 
Project.  Any use of this document for purposes other than this Project, or the 
specific portion of the Project stated in the document, shall be at the sole risk of 
the user, and without liability to PB for any losses or injuries arising for such use. 
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ABSTRACT 

Typical cross-sections for 15% design are used to define the guideway to be constructed along 
the high-speed train alignment, assess the required right-of-way, and prepare capital cost 
estimates.  Schematic cross sections were previously developed as part of the programmatic 
EIR/EIS in order to advance environmental assessment.  This technical memorandum presents 
HST footprint-level cross sections to be used in advancing the 15% alignment design.  Typical 
cross sections with additional detail will be required to advance the project to the 30% design.  

Typical sections for the following high-speed rail conditions will be addressed in this document: 

¶ Two Track At-Grade  

¶ Intermediate Stations 

¶ Rail-Shared Corridors 

¶ Elevated / Aerial Guideway 

¶ Trench / Retained Cut 

¶ Single Track Formations 

¶ Four Track At-Grade 

This technical memorandum uses international high-speed train network best practices in 
developing CHSTP performance criteria.  Typical cross sections meet the following high-speed-
train requirements: 

¶ Preserving contact between train wheels and rails under all circumstances 

¶ Integration of comfort criteria for passengers while limiting track deformation, air pressure 
variation, and providing for the mitigating high-speed train noise, where required 

¶ Conditions required for line operation and train regularity 

¶ Inspection and maintenance of the high-speed line 

¶ Ensure drainage of rain water 

¶ Promote efficient execution of earthworks and track installation 

¶ Reduce quantity of ballast or concrete to lay under the track 

¶ Control access to the operating infrastructure 

¶ Allow sufficient space for maintenance of track infrastructure and systems elements in 
order to limit operational disruptions during inspection and light maintenance activities. 

Typical cross-sections will be refined and presented in detail in standard drawings that will be 
issued at a later stage. 
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6.0 DESIGN MANUAL CRITERIA 

6.1 15% DESIGN CROSS SECTIONS 

Typical high-speed rail configurations have been developed to assist in defining the general 
footprint of the high-speed line, assessing right-of-way requirements, and determine preliminary 
quantities.  These cross sections are developed for at grade and tangent alignments.  Note that 
these cross sections are schematic and are intended to define typical minimum space 
requirements and not a specific design.  The right-of-way required along all segments of the high-
speed rail alignment will depend upon actual conditions, including terrain that may require cut/fill 
slopes, retaining structures, and access requirements.   

Typical sections for the following basic high-speed rail conditions are presented in Appendix A: 

¶ Two Track At-Grade  

¶ Intermediate Stations 

¶ Rail-Shared Corridors 

¶ Elevated / Aerial Guideway 

¶ Trench / Retained Cut 

¶ Single Track Formations 

¶ Four Track At-Grade 

6.1.1 Clearances 

See Structure Gauges Technical Memorandum. 

6.1.2 Track Centers 

The distance between the center lines of main line tracks is given in the Table 6.1 and is based 
on design speed.  Variation in the distance between track centers on parallel alignments shall be 
avoided to the extent practical. 

Minimum Track Centers, High-Speed Main Tracks 
Design Speed 

Desirable Minimum Exceptional 
miles per 

hour km/h feet - 
inches mm feet - 

inches mm feet - 
inches mm 

>125 – 250 >200 – 400 16.50 ft 5030 16.50 ft 5030 16.50 ft 5030 
Ò 125 Ò 200 16.50 ft 5030 15.00 ft 4572 14.00 ft 4496 

Table 6.1 – Distance between Mainline Track Centers 
For CHSTP 

The track center between a mainline track and the closest passing track is given in Table 6.2. 

 Desirable Minimum Exceptional 

With OCS Pole 
30.00 ft 

(9.15 m ) 
26.00 ft 
(7.90 m) 

22.00 ft 
(6.71 m) 

With Portal Structure 
25.00 ft 
(7.62 m) 

22.00 ft 
(6.71 m) 

21.30 ft 
(6.50 m) 

Table 6.2 – Minimum Track Centers between Mainline 
and Passing Tracks for CHSTP 

6.1.3 Overhead Contact System (OCS) Poles  

The overhead contact system (OCS) poles shall clear the dynamic envelope of the rolling stock 
without being too far from the center line in order to avoid stress to the OCS pole due to the 
contact tension. 
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The distance between the center line of the OCS pole and the center line of the adjacent track 
shall be 10.67 ft (3.25 m).  Placing OCS poles between high-speed mainline tracks is undesirable 
and should be avoided. 

A nominal width of the OCS pole footing shall be 3.00 ft (36 inches) wide for 15% design. 

6.1.4 Walkways 

A walkway shall be provided on both sides of a high-speed railway with a double track formation 
and on one side of a single track formation with the inside edge of the walkway at the outside limit 
of the OCS pole foundation. 

CHST walkways shall have a width of: 
¶ Desirable:  3.00 ft 
¶ Minimum:  3.00 ft 
¶ Exceptional:  2.50 ft 

6.1.5 Drainage Requirement 

A 3-foot-wide area, the edge of which is located 3 feet (min.) from the OCS pole center line shall 
be reserved on both sides of a double track formation or on one side of a single track formation 
for drainage purposes. 

6.1.6 Systems Elements Requirement 

A 3-foot-wide area located on both sides of a double track formation or on one side of a single 
track formation at the edge of the sub ballast layer shall be preserved for cable ducts and system 
equipment. 

6.1.7 Access Control 

High-speed train right-of-way shall have fully controlled access to prevent trespassing by humans 
and animals.  Permanent right-of-way fencing shall include access gates for maintenance 
personnel and construction contractors, maintenance vehicles and emergency vehicles.  Typical 
right-of-way fencing is assumed to be 8.00 ft high minimum and its footing is assumed to be no 
less than 1.50 ft (18 inches) wide. 
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