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PENNDOT FORM EDD-VI  
 

ENVIRONMENTAL DUE DILIGENCE (EDD) PHASE 1 
VISUAL INSPECTION FORM 

 
DATE: ____________________ 
 
SR/SEC: ____________________ COUNTY: ____________________ 
 
SEGMENT:  ____________________ 
 
ECMS  
Project#: ____________________ 
 
ACTIVITY: ________________________________________________ 
 
Location: ________________________________________________ 
 
Visual Site Inspection (EDD-PHASE 1):   

 
 Stressed Vegetation       Yes [ ]         No [ ]  
 Staining on Soils         Yes [ ]         No [ ] 
 Staining Along PennDOT ROW 
or on ROW Materials       Yes [ ]         No [ ]  

 Detectable Odors        Yes [ ]         No [ ] 
 
Comments: ____Attached additional pages or information as necessary. 
 
 
Findings 
 
Check one: 
□   Due diligence inspection performed and no visual evidence of  
    a spill or release in project ROW was  
    detected. 

 
□   Due diligence inspection performed and evidence of a spill       
    or release in project ROW was detected. Phase 2 documents    
    attached. 
 
□   Due diligence not applicable for this project. No waste or fill. 
 
SIGNATURE:  __________________________________________ 
 
PRINTED NAME:  __________________________________________ 
 
TITLE:   __________________________________________ 
 
ORGANIZATION:  __________________________________________ 
 
 
* FORM MUST BE MAINTAINED FOR A MINIMUM 5 YEARS IN THE PROJECT FILE* 
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PENNDOT EDD-VII 
CLEAN FILL ENVIRONMENTAL DUE DILIGENCE [EDD] PHASE 2 

 
DATE: ____________________ 
 
SR/SEC: ____________________  ECMS PROJECT #: ______________ 
 
SEGMENT:  ____________________ 
  
COUNTY:   ____________________ 
  
ACTIVITY: ________________________________________________ 
 
LOCATION: ________________________________________________ 
 
A Phase 1 EDD was conducted for the above project and has identified evidence of a potential spill or release of 
regulated substances to the material.  A Phase 2 EDD was performed.   
 
Findings Check all that apply: 
□ 1. Based on the results of the Phase 2 investigations, it has been determined that no spill or  

    release has occurred.   
 
□ 2. Based on the results of the Phase 2 investigations, there is documented evidence that a spill  

    or release has occurred.   MUST COMPLETE ITEM 3 
 
□ 3.  If Item 2 is checked, Item 3 must be completed: The materials were Collected and sampled, in  

     accordance with Appendix A of the PADEP Management of Fill Guidance, and 
 

□ All regulated substances analyzed were reported as non-detectable. Form FP-001 must be 
completed along with the laboratory data, and provided to the property owner of the fill receiving 
site.  Attach documentation. 

 
□ The concentration of regulated substances detected were below the levels indicated in Table FP-

1a/1b.  Form FP-001 must be completed along with the laboratory data, and provided to the 
property owner of the fill receiving site.  Attach documentation. 

 
□ The concentration of regulated substances detected exceeds the levels in Table  

 FP-1a/1b, but are below the levels indicated in Table GP-1a/1b. The material is Regulated Fill 
and must be approval by the PENNDOT Project Manager for use.  If approved, PADEP General 
Permit WMGR096 must be obtained. 
 

□ The concentration of regulated substances detected exceeds the levels in Table  
GP-1a/1b.  The materials are a waste.  Manage in accordance with applicable PA  
Solid Waste Management Act waste regulations. Attach documentation. 
 

SIGNATURE:  __________________________________________ 
 
PRINTED NAME:  __________________________________________ 
 
TITLE:   __________________________________________ 
 
ORGANIZATION:  __________________________________________ 
 

* FORM MUST BE MAINTAINED FOR A MINIMUM 5 YEARS IN PROJECT FILE * 
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PENNDOT FORM EDD-VII 
 
 

ENVIRONMENTAL DUE DILIGENCE PHASE 2: CLEAN FILL DETERMINATION 
 
NOTE:  PERSONS INVOLVED IN PERFORMING EDD ACTIVITIES DO NOT NEED TO 
COMPLETE ALL STEPS OF THIS PROCESS.  ONLY THOSE REQUIRED FOR PROPERLY 
CHARACTERIZING MATERIALS TO DETERMINE THEY ARE CLEAN FILL.    
 
 
EDD Phase 2: STEP 1 

• Property ownership and use histories (deed reviews) for evidence of potential releases of 
wastes or chemicals from operations along the PennDOT ROW:   

           Land and Property Use and Ownership Types Found (Check All That Apply):             

 Public  [     ]   
 Private  [     ]   
 Agricultural  [     ]    
 Industrial  [     ]   
 Commercial  [     ]  
 Residential  [     ]    
 Unused  [     ] 
 Other   [     ]  

 
     (Specify)  _____________________________________________________________   

      _____________________________________________________________   
      _____________________________________________________________ 

• Searching environmental databases to determine the existence of potential impacts from any 
types of waste sites or related activities that exist or may have existed within the vicinity of 
the PennDOT ROW: (See Appendix 1) 

           Databases Searched (Check All That Apply):       

 PennDOT  [     ]       
 PA DEP  [     ]   
 US EPA  [     ]       
 Other   [     ]  

 
(Specify)    _____________________________________________________________   

      _____________________________________________________________   
      _____________________________________________________________ 
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PENNDOT FORM EDD-VII 
 
 

ENVIRONMENTAL DUE DILIGENCE PHASE 2: CLEAN FILL DETERMINATION 
 

• Conducting Interviews with All Relevant Parties to determine whether there had been any 
incidents that involved the release of substances directly to the PennDOT ROW:  
Interviews Conducted (Check All That Apply):  

 Former Property Owners    [    ]  
 Current Property Owners    [    ]  
 Former Land Owners   [    ]   
 Current Land  Owners    [    ]  
 Fire Departments    [    ]     
 Hazardous Materials Teams  [    ]   
 Regulatory Agencies    [    ]     

 
(Specify)_________________________________________________________ 

  _________________________________________________________   
      _________________________________________________________ 

• Examination of aerial photographs in order to determine all land uses within the vicinity of 
the ROW:  

 Aerial Photographs Evaluated     Yes [     ]     No [     ]; if “Yes”: refer to Appendix 1 for a 
Pennsylvania Department of Conservation and Natural Resources (PA DCNR) web site 
address for locating aerial photographs.   

• Examination of Sanborne or other fire insurance maps (there is an additional cost for 
obtaining these), in order to determine the existence of businesses that may have had any 
prior releases of regulated substances to the PennDOT ROW:   

 Sanborne Fire Insurance Maps Examined     [    ]; refer to Appendix 1 for web site 
address and telephone number for obtaining these maps; 

 Alternate Fire Insurance Maps Examined      [    ] 

 (Specify) ________________________________________________________ 
    ________________________________________________________   

        ________________________________________________________ 
 
 
EDD Phase 2 STEP 2: 
 

• Sampling and Analysis of PennDOT ROW Materials.  If there is documented evidence of a 
spill or release, materials must be tested to determine if they are clean fill, regulated fill, or 
to characterize for proper waste disposal. 

• Sampling and analysis should be conducted in accordance with Appendix A of the PA DEP 
Management of Fill Guidance: 258-2182-773 April 24, 2004. 
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PENNDOT FORM EDD-VII 

 
ENVIRONMENTAL DUE DILIGENCE PHASE 2: CLEAN FILL DETERMINATION 

APPENDIX 1: LISTING OF WEB SITES AND RELATED CONTACTS FOR 
ENVIRONMENTAL DUE DILIGENCE DATABASE SEARCHES 

 
Pennsylvania Department of Environmental Protection (PA DEP) -Related Sites   
 

• Pennsylvania Municipal and Residual Waste Facilities (web link: 
www.dep.state.pa.us/dep/deputate/airwaste/wm/mrw/Docs/Landfill_list.htm; (this website 
contains descriptions of all Pennsylvania landfills and incinerators (site name, permit number, host 
county, municipality, and contact person), all arranged by PA DEP region; for more information, 
click on either the facility name link (this leads to the PA DEP Environmental Facility Application 
and Compliance Tracking System (E-Facts) information about any specific facility) or contact 
person (e-mail) link).  

• Pennsylvania Land Recycling and Environmental Remediation Standards Act (Act 2) Sites (web 
link: www.pasitefinder.state.pa.us/Site_listing.asp; this website contains information or all Act 2 
sites that have been completed to date and updates that are made to the website when needed; click 
on the “more details” box associated with each site listed to obtain an interactive “E-Map” 
location/link for any site selected along with pertinent site information).  

• Pennsylvania Hazardous Sites Cleanup Act (HSCA) Sites (web link: 
www.dep.state.pa.us/dep/deputate/airwaste/wm/hscp/docs/HSCA_Site_List.pdf; this website 
brings up a list of Pennsylvania HSCA sites that are arranged by PA DEP Region and shows 
municipality, county, number and dates for HSCA responses (interim and remedial levels), in 
addition to the site status (complete, listed on Pennsylvania Priority List, or de-listed).  

• Pennsylvania Storage Tank Release and Active Storage Tank Sites (web link for storage tank 
releases: www.dep.state.pa.us/dep/deputate/airwaste/wm/Tanks/Document/tank_release.htm); this 
website contains a listing of all known storage tank incidents, and is arranged by PA DEP region 
(with each regional incident alphabetized by county); other details included are facility I. D. #, site 
name, address, city, county, incident description, confirmation date, type of incident (underground 
storage tank release (petroleum or hazardous material), or above-ground storage tank release; click 
on the “Tank Incidents” PDF or Adobe Acrobat Files to see the entire list of storage tank releases 
to date); web link for active storage tanks:  
www.dep.state.pa.us/dep/deputate/airwaste/wm/tanks/storagetanks/tank_listings.htm; click on the 
PA DEP Regional links to obtain Excel spreadsheet lists of storage tanks; information similar to 
what can be found on the storage tank release sites (except releases) can be found on the active 
storage tanks list).            
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PENNDOT FORM EDD-VII 

 
ENVIRONMENTAL DUE DILIGENCE PHASE 2: CLEAN FILL DETERMINATION 

 
APPENDIX 1: LISTING OF WEB SITES AND RELATED CONTACTS FOR 

ENVIRONMENTAL DUE DILIGENCE DATABASE SEARCHES 
 
United States Environmental Protection Agency (US EPA)-Related Sites 
 

• Pennsylvania Comprehensive Environmental Response and Liability Act (CERCLA/Superfund) 
Sites (web link: www.epa.gov/reg3hwmd/super/PA/index.htm); this website contains information 
on all Pennsylvania Superfund sites, including name, address, city, county, zip code, US EPA I. D. 
number, and National Priority List (NPL) status; click on the site name to learn more about any 
Superfund site).     

• Pennsylvania Resource Conservation and Recovery Act (RCRA) Facilities (web link: 
www.epa.gov/reg3wcmd/ca/pa.htm; this website contains information for all Pennsylvania RCRA 
sites, including facility name (click on this for more details), US EPA I. D. number, location (click 
on this link to get a map showing the site in relation to nearby roadways), environmental 
indicators (human exposure, groundwater – click on either of these to get the documentation 
sheets for either or both), and clean up status (initiated, remedy selected, complete with or without 
controls, construction completed)).  

• Toxic Release Inventories (TRI) (web link: www.epa.gov/tri); this website is from the US EPA, 
and contains some background information about TRI is and how it is used; releases for specific 
areas can be found by entering a zip code on the title page; from here, the user can view the 
facilities that are part of the TRI for the zip code entered, and the extent of releases that have 
occurred over the years (starting with 1989, and continuing through 2001, the latest year for which 
TRI information is available); click on the name of any facility shown to obtain a detailed report 
about the releases and related activities associated with the facility  (onsite, off-site, air emissions, 
water discharges, land disposal)).  

• Comprehensive Federal and State Site Environmental Database (Enviro-Facts) (web link: 
www.epa.gov/enviro/index_java.html; this website contains information about virtually every type 
of  environmental matter known, both in terms of facilities and the media affected by these 
facilities’ collective activities; under the “topics” tab, click on the links related to “waste”, 
water”, “air”, “toxics”, “land”, “radiation”, “maps”, and “other”, to determine the type of 
media information desired; under the “advanced capabilities” tab, click on the “queries”, 
“maps”, or “reports” links to locate more specific information; from here, the user will be led to a 
page where queries about any type of environmental site can be entered using a zip code, county 
or State abbreviation; click on the “find it’ link to locate information about one or multiple 
environmental sites, or, to generate map locations for the any type of environmental site activity 
desired; the map is interactive, and the user can “zoom in” for closer details about the site; this 
database may include information on sites from the aforementioned Municipal and Residual 
Waste, Storage Tanks, RCRA, HSCA, CERCLA, Act 2, and TRI databases; sites with National 
Pollutant Discharge Elimination System (NPDES) and radiation-related permits also included in 
this database).  
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PENNDOT FORM EDD-VII 

 
ENVIRONMENTAL DUE DILIGENCE PHASE 2: CLEAN FILL DETERMINATION 

 
APPENDIX 1: LISTING OF WEB SITES AND RELATED CONTACTS FOR 

ENVIRONMENTAL DUE DILIGENCE DATABASE SEARCHES 
 
 
Sites for Aerial Photographs and Fire Insurance Maps 
 

• Aerial Photographs: Aerial photographs may be accessed via the Pennsylvania Department of 
Conservation and Natural Resources (PA DCNR) web site (web link: 
www.dcnr.state.pa.us/topogeo/gismaps/aerials.aspx.htm; click on the “Proceed to the new 
DCNR” link, then click on the “Aerial Photos” option; this will lead to a link for the U. S. 
Geological Survey’s Aerial Photo Finder; information can be sought, and site location maps can 
be generated  by selecting the “zip code”, “populated place”, or “map location” options). 

•  Sanborne Fire Insurance Maps:  These maps may be obtained from EDR Sanborne, Inc., at 1-
800-352-0050, or at www.edrnet.com; click on the “Sanborne Maps” link, and then click on the 
phrase “Download Sample” to view an example of this map type. There is an additional cost for 
obtaining these maps. 
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AMTRAK SPECIAL PROVISIONS 

 
THE FOLLOWING AMTRAK SPECIAL PROVISIONS ARE INCLUDES IN THIS DOCUMENT: 

 

 REQUIREMENTS FOR TEMPORARY PROTECTIONS SHIELDS FOR DEMOLITION AND 

CONSTRUCTION OF OVERHEAD BRIDGES AND OTHER STRUCTURES – SECTION 01520A 

 

 BRIDGE ERECTION, DEMOLITION AND OTHER CRANE/ HOISTING OPERATIONS OVER 
RAILROAD RIGHT‐OF‐WAY ‐ SECTION 01142A 
 

 REQUIREMENTS FOR TEMPORARY SHEETING AND SHORINGTO SUPPORT AMTRAK 
TRACKS – SECTION 02261A 
 

 AMTRAK TRACK MONITORING REQUIREMENTS 

 

 BLASTING PROCEDURES – EP 3003 

 

 EP 3016 – STORMWATER DRAINAGE AND DISCHARGE FROM ADJACENT PROPERTIES 
ONTO AMTRAK RIGHT‐OF‐WAY  
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I&C Specification  Systemwide 
  Rev 1 12/15/05 

SUBMISSION DOCUMENTATION…CRANE/ HOISTING OPERATIONS… 01142A - 1 

SECTION 01142A – SUBMISSION DOCUMENTATION REQUIRED FOR AMTRAK REVIEW AND 
APPROVAL OF PLANS FOR BRIDGE ERECTION, DEMOLITION AND OTHER CRANE/ HOISTING 
OPERATIONS OVER RAILROAD RIGHT-OF-WAY 

PART 1 - GENERAL 

1.1 SCOPE 

A. Amtrak requires that a site-specific work plan for accomplishing hoisting operations be prepared for 
every applicable project, and for each type of lift on a project. 
1. The plan shall demonstrate adherence to Amtrak safety rules. 
2. The plan shall demonstrate constructibility. 
3. The plan shall minimize impact to rail operations. 
4. The approved plan will provide the basis for field inspection/ verification of the actual work. 

B. Preparation, review and approval of the Crane/ Hoisting site-specific work plan does not relieve the 
Contractor from meeting other Amtrak requirements for adequate planning and documentation of 
proposed work procedures within the Right-of-Way of the railroad.. 

C. Current Amtrak safety rules shall be adhered to in every respect. 

D. Use of this specification is as required by Amtrak, as described in Amtrak Engineering Practice EP3014. 

1.2 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 1 Specification Sections, apply to this Section. 

1.3 DEFINITIONS 

A. CHIEF ENGINEER: Amtrak Vice President, Chief Engineer 

B. RAILROAD: National Railroad Passenger Corporation (Amtrak), and/or  the duly authorized 
representative 

C. ENGINEERING PRACTICE: Amtrak Engineering Practices establish a system of uniform practices, 
notices and instructions for the Amtrak Engineering Department, providing current, permanent and 
temporary, departmental procedures and policies. 

1.4 SUBMISSION REQUIREMENTS 

A. Unless otherwise directed in the Contract, the Contractor shall submit five sets of plans and calculations 
to the authorized representative of the Chief Engineer, Structures, whose name and address will be 
provided at the project pre-construction meeting. 

B. Submitted calculations and plans shall be signed and sealed by a Professional Engineer, registered in the 
State in which the work will be performed. 
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I&C Specification  Systemwide 
  Rev 1 12/15/05 

SUBMISSION DOCUMENTATION…CRANE/ HOISTING OPERATIONS… 01142A - 2 

C. The Contractor shall revise and resubmit plans and calculations as many times as necessary, until a 
complete and correct site-specific work plan for crane/ hoisting operations has been approved. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 THE CONTRACTOR SHALL PROVIDE, AT A MINIMUM, THE FOLLOWING INFORMATION 
FOR REVIEW AND APPROVAL BY AMTRAK ENGINEERING STRUCTURES: 

A. Plan view showing location(s) of cranes, operating radii, with delivery and/or disposal locations shown.  
Provide all necessary dimensions for locating the elements of the plan. 

B. Plans and computations showing the weight of the pick. 

C. Crane rating sheets, demonstrating that cranes are adequate for 150% of the calculated pick weight.  That 
is, the cranes shall be capable of picking 150% of the load, while maintaining normal, recommended 
factors of safety.  The adequacy of the crane for the proposed pick shall be determined by using the 
manufacturer’s published crane rating chart and not the maximum crane capacity.  Crane and boom 
nomenclature is to be indicated. 

D. Calculations demonstrating that slings, shackles, lifting beams, etc. are adequate for 150% of the 
calculated pick weight. 

E. Location plan showing obstructions, indicating that the proposed swing is possible. “Walking” of load 
using two cranes will not be permitted.  Rather, multiple picks and repositioning of the crane may be 
permitted to get the load to the needed location for the final pick, if necessary. 

F. Data sheet listing types and sizes of slings and other connecting equipment.  Include copies of catalog 
cuts for specialized equipment.  Detail attachment methods on the plans. 

G. A complete procedure, indicating the order of lifts and any repositioning or re-hitching of the crane or 
cranes. 

H. Temporary support of any components or intermediate stages, as may be required. 

I. A time schedule of the various stages, as well as a schedule for the entire lifting process. 

END OF SECTION 01142A 
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MITIGATION
COMMITMENT

CONTRACTOR ² , ³ 
DATE/INITIALS

CONSTRUCTION PROJECT MANAGER ³ 
DATE/INITIALS

Contractor E&S Control Plan Approved E&S Pollution Control Plan and NPDES Permit; use of filter sock at the 
base of disturbed and created slopes to protect sensitive resources.

Contractor Sheet 2 of 31 of the E&S Plans Per the executive order on invasive plant species, the contractor will be directed to 
avoid use of any plants listed on the noxious weed control list.

Contractor CE 1b Evaluation Section B:A-3; 
PNDI

Voluntary conservation measure to identify and avoid impacts to Lupine and Sand 
blackberry. Update PNDI annually.

Contractor Approved detour plan. Modified signing to facilitate traffic flow; coordination with emergency service 
providers

Tyburn Road - Section AMT Restoration

³ The Contractor is to initialize the matrix for a given mitigation line-item immediately after the individual line-item has been implemented and/or completed.  The Contractor is to coordinate with the Construction 
Project Manager (or Environmental Monitor) to review the individual mitigation line items and to receive concurrence (PM or EM initials) for completed line items.  This coordination is to be on a regular basis 
(such as periodic site inspections or status meetings, as determined for the project. 

² Contractor Name 
  Contractor Responsible Individual: 

SAFETY AND MOBILITY

Project Location: Falls Township, Bucks County, Pennsylvania

Vegetation

NATURAL RESOURCES

Traffic Controls

Soil Erosion and Sedimentation

Threatened and Endangered 
Plants and Animals

SOURCE
DOCUMENTS

RESPONSIBLE
PARTY

TABLE 4

RESOURCE/
REFERENCE

NUMBER

MITIGATION TRACKING SYSTEM MATRIX TEMPLATE

MITIGATION CATEGORY

PART 4 OF 5:
CONSTRUCTION

Project Name:

Page 1 of 1
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Project: 90197con
Notice to Proceed:13Nov12
Start: 13Nov12
Finish: 18Oct14
Run: 27Jul12

Engineering District 6-0
90197con

Tyburn Rd Bridge Construction Schedule

Activity ID Activity Desc.
Calendar Day

Duration Early Start Early Finish Total Float

10 Notice to Proceed 0 13Nov12 13Nov12 0

15 Alternate Structure Design / Approval 30d 13Nov12 12Dec12 210d

20 Mobilization / Amtrak Right of Entry Permit 30d 13Nov12 12Dec12 0

30 Construction Catenary Structure Foundations 30d 13Dec12 11Jan13 0

40 Procurement of Catenary Structure Steel 90d 12Jan13 11Apr13 0

50 Erection of Catenary Structure Steel / Reprofile ET 60d 12Apr13 10Jun13 0

60 Demolition of EB Amtrak Structure 30d 11Jun13 10Jul13 0

70 Erect EB Amtrak Structure 120d 11Jul13 07Nov13 0

80 Demolition of WB Amtrak Structure 30d 08Nov13 07Dec13 0

90 Erect WB Amtrak Structure 210d 08Dec13 05Jul14 0

100 Traffic Control Stage 1 - Shoulder Reconstruction 30d 12May13 10Jun13 383d

110 Traffic Control Stage 2 - EB Lane Reconstruction / New Ford Mill to
Penn. Ave. Total Reconstruction

112d 11Jun13 30Sep13 383d

120 Traffic Control Stage 3 - WB Lane Reconstruction 120d 07Apr14 04Aug14 0

130 Traffic Control Stage 4 - Median Construction 60d 05Aug14 03Oct14 0

140 Demobilization / Punch list 15d 04Oct14 18Oct14 0

2013 2014

Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov

10

15

20

30

40

50

60

70

80

90

100

110

120

130

140

Time Now - 13Nov12



Created by PENNDOT EDMS Thursday, October 11, 2012 12:36:12 PM



Created by PENNDOT EDMS Thursday, October 11, 2012 12:36:12 PM



Created by PENNDOT EDMS Thursday, October 11, 2012 12:36:12 PM



Created by PENNDOT EDMS Thursday, October 11, 2012 12:36:12 PM



Created by PENNDOT EDMS Thursday, October 11, 2012 12:36:12 PM



Created by PENNDOT EDMS Thursday, October 11, 2012 12:36:12 PM



Created by PENNDOT EDMS Thursday, October 11, 2012 12:36:12 PM



Created by PENNDOT EDMS Thursday, October 11, 2012 12:36:12 PM



Created by PENNDOT EDMS Thursday, October 11, 2012 12:36:12 PM



Created by PENNDOT EDMS Thursday, October 11, 2012 12:36:12 PM



Created by PENNDOT EDMS Thursday, October 11, 2012 12:36:12 PM



Created by PENNDOT EDMS Thursday, October 11, 2012 12:36:12 PM

Notes for Building Laborers in Five (5) County Area  
(Philadelphia Area)  

Philadelphia, Montgomery, Bucks, Chester and Delaware  

BUILDING LABORERS  

CLASS 1  

Common Laborer  

CLASS 2  

Asbestos Removal  

CLASS 3  

Mason Tenders  

CLASS 4  

Forklift Laborer (In conjunction with the Mason Tenders)  

CLASS 5  

Plaster Tender  
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Notes for Heavy & Highway Laborers in Five (5) County 
Area (Philadelphia Area)  

Philadelphia, Montgomery, Bucks, Chester and Delaware  

HEAVY & HIGHWAY LABORERS  

CLASS 1  

Yardwork Laborers  
Scale Mix Yardwork Laborers  
Scale Mixer Men  
Bumermen  
Feeders  
Dustmen  

CLASS 2  

General Journeyman Laborer  
Asphalt Shevelers  
Sheeting, Shoring & Lagging Laborers  
Stone, Granite & Artificial Stone Setting Laborer  
HOD Carriers  
Scaffold Builders  
Relief Joints & Placing Gabions  
Pneumatic Tool Laborers  
Concrete Forms & Stripping Laborers  
Concrete & Lumber Material Laborers  
Steel * Steel Mesh (Carrying & Handling)  
Form Pinners  
Mortar Mixers  
Pouring & Placing Concrete  
Grade Men  

CLASS 3  

Vibrator Laborer  
Finsih Surface Asphalt Rackers  
Jackhammer Operators  
Paving Breaker Operator  
Pipelayer & Caulker (All Joints up to Within 5 Feet of Building Foundation Line)  
Conduit & Duct Layers  

CLASS 4  

Flagperson  
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CLASS 5  

Miners  

CLASS 6  

Welders & Burners  

CLASS 7  

Miner Bore Driver  
Blasters  
Drillers  
Pneumatic Shield Operator  

CLASS 8  

Miners Helpers  
Form Setters  

CLASS 9  

Trackmen  
Brackmen  
Groutmen  
Bottom Shaft Men  
All Other Laborers in Free Air Tunnels  
Underpinning  

CLASS 10  

Circular Caissons  
Welders, Burners & Air Tuggers  

CLASS 11  

Powdermen  
Multiple Wagon Drill Operator Laborers  

CLASS 12  

Caisson Laborer Foreman  

CLASS 13  

Toxic/Hazardous Waste Handler  
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CLASS 14  

Wagon Drill/Hydraulic Track Drill Operator Laborer  
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Definitions for 5 County Building, Heavy, Highway 
Operators  

Chester, Montgomery, Bucks, Philadelphia, & Delaware  

Operators Class 1  

Handling Steel & Stone in Connection with 
Erection  

Cranes doing Hook Work * ** 

Any Machines Handling Machinery  Cable Spinning Machine  

Helicopter Concrete Pumps (Building) 

High Rail/Burro Crane Rail Loader (Winch Boom Type) 

   
Machines Similar to above including remote control equipment  

Operators Class 1 (A)  

Machines Handling Steel, or the Functional 
Equivalent, and Stone in connection with 
Erection 15 Ton and over Factory Rating 

Cranes doing Hook Work 15 Ton and over 
Factory Rating * ** 

Any Machines Handling Machinery  High Rail/Burro Crane 15 Ton and over 
Factory Rating 

Rail Loader (Winch Boom Type) 15 Ton and 
over Factory Rating  

Concrete Pumps (Building) 120 Feet of Boom 
Length or less (200 yard pour or less) 

Equipment in Wage Group 1 that does not 
require an Oiler 

  

   
Machines Similar to above including remote control equipment  

Operators Class 2  

All Types of Cranes * ** All Types of Backhoes 

Cableways Conveyor Loaders (Euclid-Type Wheel)  

Drag Lines All Types of Shovels  

Derricks  Pavers 21E & Over  

Trench Shovels  Trenching Machines  

Pippin Type Backhoes  Hoist with Two Towers  

Building Hoists – Double Drum (Unless used 
as a Single Drum)  

Front-End Loaders  

Boat Captain   Bobcat  

Side Boom  Directional Boring Machines 

Vermeer Saw Type Machine  Vermeer Saw Type Machine (Other than Hand 
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Held)  

Tractor Mounted Hydro Axe Chipper with Boom  

All Autograde & Concrete Finishing Machines  Bundle Puller-Extractors (Tubular Type)  

Production Switch Tamper  Ballast Regulators 

Tie Replacer Rail/Road Loader  

Power Jack Liner  Portable Rock Crusher  

Keystones  Tandem Scrapers  

Milling Machine Mucking Machines in Tunnel  

Gradalls  Tower Type Crane Operation, 
Erecting, Dismantling, Jumping or Jacking  

Drills Self-Contained (Drillmaster Type)  Fork Lift (20 feet & over)  

Motor Patrols (Fine Grade) Batch Plant with Mixer 

Carryalls, Scrapers & Tournapulls  Rollers (High Grade Finishing) 

Spreaders (Asphalt)   Bulldozers & Tractors  

Mechanic – Welder  Concrete Pumps (Heavy, Highway)   

   
Machines Similar to above including remote control equipment  

Operators Class 2 (A)  

Crawler Backhoes and Crawler Gradalls over 
One Cubic Yard Factor Rating 

Hydraulic Backhoes over One Cubic Yard 
Factor Rating 

Single Person Operation Truck Cranes 15 Ton 
and Over Factory Rating 

Cherry Picker Type Machinery and Equipment 
15 Ton and Over Factory Rating 

Concrete Pumps (Heavy/Highway) Equipment in Wage Group 2 that does not 
require an Oiler 

   
Machines Similar to above including remote control equipment  

Operators Class 3  

Conveyors (Except Building Conveyors) Building Hoists (Single Drum) 

Well Drillers Asphalt Plant Engineers 

Fork Lift Trucks of all Types Ditch Witch (Small Trencher) 

Motor Patrols Concrete Breaking Machines (Guillotine Only) 

Rollers Fine Grade Machines 

Stump Grinder High or Low Pressure Boilers  

Elevator Operator (New Construction)   

   
Machines Similar to above including remote control equipment  

Operators Class 4  
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Seamen Pulverizing Mixer  Form Line Graders 

Farm Tractors Road Finishing Machines 

Concrete Spreaders (Heavy, Highway) Grease Truck 

Power Broom (Self-Contained)  Seed Spreader 

   
Machines Similar to above including remote control equipment  

Operators Class 5  

Conveyors (Building)   Welding Machines 

Heaters Well Point Pumps 

Compressors Pumps 

Miscellaneous Equipment Operator Tireman, Power Equipment 

Maintenance Engineers (Power Boats) Elevator Operator (Renovations) 

House Car    

   
Machines Similar to above including remote control equipment  

Operators Class 6  

Fireman  
Oilers & Deck Hands (Personnel Boats)  

Grease Truck Helper  
   

Machines Similar to above including remote control equipment  

Operators Class 7 (A) (Toxic/Hazardous Waste Removal)  

Handling Steel & Stone In Connection with 
Erection  

Cranes doing Hook Work  

Any Machines Handling Machinery Cable Spinning Machine 

Helicopters Concrete Pumps (Building) 

High Rail/Burro Crane  Rail Loader (Winch Boom Type)   

   
Machines Similar to above including remote control equipment  

Operators Class 7 (B) (Toxic/Hazardous Waste Removal)  

All Types of Cranes  All types of Backhoes  

Cableways Conveyor Loader (Euclid-Type Wheel) 

Drag Lines Keystones 

All Types of Shovels Derricks 
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Pavers 21E & Over  Trench Shovels 

Trenching Machines Gradalls  

Front-End Loaders Boat Captain 

Hoist with Twp Towers Concrete Pumps (Heavy, Highway) 

Building Hoists-Double Drum (Unless Used as 
a Single Drum)  

Milling Machine 

Mucking Machines in Tunnel Pippin Type Backhoes 

Bobcat Tandem Scrapers 

Side Boom Tower Type Crane – Operation, Erecting 

Dismantling, Jumping or Jacking Directional Boring Machines 

Vermeer Saw Type Machine (Other Than 
Hand Held) 

Drills Self-Contained (Drillmaster Type)   

Fork Lift (20Ft & Over)  Tractor Mounted Hydro Axe 

Motor Patrols (Fine Grade) Chipper with Boom  

Batch Plant with Mixer All Autograde & Concrete Finishing Machines 

Carryalls, Scrapers & Tournapulls Rollers (high Grade Finishing)  

Bundle Pullers/Extractors (Tubular) Spreaders (Asphalt)  

Bulldozers & Tractors Mechanic – Welders 

Production Switch Tamper Ballast Regulators 

Tie Replacer Rail/Road Loader 

Power Jack Liner  

   
Machines Similar to above including remote control equipment  

   
* On Building Projects - On all machines with booms, jibs, masts and leads, including tower 
cranes, 100 feet from ground up, fifty ($.50) cents per hour additional will be paid for each 
increment of 25 feet over 100 feet. On cranes with booms (including jibs, masts and leads) 

200 feet and over, two (2) operators will be required. When two (2) operators are 
employed, no oiler will be required.  

   
Booms to be measured from the ground up. Tower cranes calculated from ground up and 

out for purpose of boom pay  
   

** On Heavy and Highway Projects: On all machines with booms, jibs, masts, and leads, 
including tower cranes, 100 ft. and over, thirty-five ($.35) cents per hour additional will be 
paid for each increment of 25' over 100'. On cranes with booms (including jibs, masts and 

leads) 200 ft. and over, two (2) operators will be required. When 2 operators are employed, 
no oiler will be required. Booms to be measured from the ground up.  
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ASBESTOS REMOVAL -- ASBESTOS WORKER/LABORER  

AMENDED FOR 11/21/97  

The removal of asbestos containing materials should be handled as follows:  

1. The removal of all insulation materials, whether they contain asbestos or not, from 
mechanical systems (pipes, boilers, ducts, flues, breachings, etc.) will be recognized 
as work to be classified as Asbestos Worker.  

   

2. On all mechanical systems (pipes, boilers, ducts, flues, breachings, etc.) that are 
going to be scrapped, the removal of all insulating material, whether they contain 
asbestos or not, will be classified as Laborers.  

   

3. The removal of all asbestos containing materials from walls, ceilings, floors, columns 
and all other non-mechanical structures and surfaces, etc., will be held to the 
classification of Laborers (with the exception of roofing materials).  

   

4. The term "removal" shall not include sealing, labeling and dropping of scrap material 
into appropriate containers. After the drop, the final disposal will be classified as 
Laborers.  

   

5. The loading at the designated area of all materials that have been removed, bagged 
and tagged, as well as clean-up and all unloading, burying and other work required 
at the disposal site should be classified as Laborers.  
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Notes for Building, Heavy, Highway Truckdriver  

Truckdriver Class 1  

Single Axle  

Truckdrivers Class 2  

Tandem  
Tri-Axle  
Semi-Trailer (Combination)  

Truckdrivers Class 3  

Speciality Vehicles  
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Painters Notes for Building, Heavy,  
Highway Painters  

Cameron, Crawford, Forest, Potter & Warren Counties  

Painters Class 1 - Industrial Rates (Heavy/Highway)  
   

Painters Class 2 - Commercial Rates (Building)  

Allegheny, Fayette, Greene & Washington Counties  

Painters Class 1 - Industrial Brush & Roll (Heavy/Highway)  
   

Painters Class 2 - Industrial Sandblast & Spray (Heavy/Highway)  
   

Painters Class 3 - Bridge, Hot Stack, & Transmission Towers (Heavy/Highway)  
   

Painters Class 4 - Painter Tender I (Heavy/Highway)  
   

Painters Class 5 - Painter Tender II (Heavy/Highway)  
   

Painters Class 6 - Commercial Painting & Paperhanging (Building)  

Armstrong, Beaver, Bedford, Blair, Butler, Cambria, Centre, Clarion, Clearfield, Elk, 
Fulton, Huntingdon, Indiana, Jefferson, Juniata, Lawrence, Mercer, Mifflin, 

Somerset, Venango & Westmoreland Counties  

Painters Class 1 - Industrial Brush & Roll (Heavy/Highway)  
   

Painters Class 2 - Industrial Sandblast & Spray (Heavy/Highway)  
   

Painters Class 3 - Bridge, Hot Stack, & Transmission Towers (Heavy/Highway)  
   

Painters Class 4 - Painter Tender I (Heavy/Highway)  
   

Painters Class 5 - Painter Tender II (Heavy/Highway)  
   

Painters Class 6 - Commercial Painting & Paperhanging (Building)  

Bucks, Chester, Delaware, Montgomery & Philadelphia Counties  

Painters Class 1 - Brush, Roller & Spray  
   

Painters Class 2 - Bridge  
   
Painters Class 3 - Wallcoverer  
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Adams, Berks, Bradford, Carbon, Clinton, Columbia, Cumberland, Dauphin, 
Franklin, Lackawanna, Lancaster, Lebanon, Lehigh, Luzerne, Lycoming, Monroe, 

Montour, Northampton, Northumberland, Perry, Pike, Schuylkill, Snyder, Sullivan, 
Susquehanna, Tioga, Union, Wayne, Wyoming & York Counties  

Paitners Class 1 - Commercial*  
   

Painters Class 2 - Industrial (includes Structural Steel, Industrial Spray & Sandblasting)*  
   

Painters Class 3 - Bridge*  
   

*  $1.00per hour above the rate for all classifications for work done in the following 
manner:  Steel, Spray, Epoxy, HIPAC Coatings, Catalyzed Epoxy, Urethanes, Removers, 
Swing, Basket, and Sandblasting 

Clinton County  

Painters Class 1 - Spray  
   

Painters Class 2 - Brush & Roller  
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Steel Escalation Option 
 
 
The undersigned hereby certifies that he/she is authorized to make a decision, on behalf of the 
Bidder, regarding application of the provisions of the Standard Special Provision entitled “Price 
Adjustment for Steel Cost Fluctuations” to the following project:   
 
ECMS Project No. __________ S.R.______,  Section ______        Letting Date__________ 
 
 
 

SSP 
SUBSECTION 

CATEGORY NAME OPTION-IN* OPTION-OUT** 

4.a Guide Rail and Metal Median Barrier  
 

4.b Reinforcement Bars  
 

4.c Piles  
 

4.d Steel Sign Structure(s)   
4.e Fabricated Structural Steel   

4.f 
Precast Reinforced Concrete Box 
Culvert(s) / Prestressed Concrete 
Bridge Beam(s) 

  

 *  Checking here elects the option to apply the provisions of the SSP entitled “Price Adjustment for Steel Cost 
Fluctuations” to the steel used in applicable materials placed as part of the work items in the indicated category. 
 

** Checking here declines the option to apply the provisions of the SSP entitled “Price Adjustment for Steel Cost 
Fluctuations” to the steel used in applicable materials placed as part of the work items in the indicated category.   

  
 

 
CONTRACTOR NAME 

X 
SIGNATURE 

 
PRINTED NAME 

 
DATE 

 
The apparent low bidder is required to submit this form via fax to (717) 705-1504 by 3:00 pm prevailing local time 
within 7 calendar days after the bid opening.  When the seventh calendar day after the bid opening falls on a day 
PennDOT offices are closed, submit this form via fax by 3:00 pm prevailing local time on the next business day.   
 
If a properly completed form is not provided by the apparent low bidder within the time specified, the Department will 
consider the option to apply the price adjustment provisions to the project to be declined (i.e. Option-OUT will be 
selected for the project).  If the form, when provided within the time specified, has been completed such that the 
Department is unable to ascertain the bidder’s intention with regard to the inclusion of any one of the applicable steel 
product categories, the Department will consider the option to apply the price adjustment provisions to that product 
category to be declined (i.e. Option-OUT will be selected for the category).  No further opportunity to elect steel 
escalation for the project or an individual steel product category will be made available to the bidder. 
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As of Feb 12                    Page 1 of 1 
 

Bridge / Structures Related Effective Policy Letters 
For Contractor’s Alternate Designs 

 
In addition to applicable portions of Design Manual Part 4, Pub 408, BC and BD standards, and AASHTO 
Bridge Specifications all applicable portions of the following design policy (strike-off) letters will apply for 
alternate designs developed by the contractor.  These policy letters cover a variety of issues, concepts, and 
specifications.  Unless specifically permitted by the Alternate Specifications Part A or Part B, the contractor is 
not permitted to utilize new concepts. 
 
 
Number Date Subject 
431-04-01 1/13/04 Quality Control of  Design Submissions 

431-06-01 1/24/06 Moratorium on Non-Composite Adjacent Prestressed Concrete 
Box Beam Bridges 

431-09-14 12/2/09 Publication 15M, Design Manual Part 4 
Change No. 1 
 

431-10-12 8/29/10 Bridge Design Standards, BD-600M Series (Pub. 218M): 
September 2010 Edition 
 

431-10-13 11/16/10 Bridge Construction Standards, BC-700M Series (Pub. 219M): 
October 2010 Edition 
 

431-11-03 4/4/11 Publication 218M, BD-628M 
Modifications to Approach Slab Joints and Waterproofing Details 
Implementation into Active Projects in Construction 
 

431-11-06 7/13/11 Modification to Publication 15M, Design Manual Part 4 
Implementation Measures to Mitigate Corrosion Of Substructure 
J-Bar Reinforcement 
 

431-11-08 7/29/11 Publication 15M, Design Manual Part 4 Addition of Section B 
2.9P and Quality Assurance Form D-519 to Design Manual Part 4 
for Construction Loading on Bridges 
 

431-11-09 8/26/11 Publication 15M, Design Manual Part 4 Revision of Appendix J - 
Approved Commercially Available or Consultant - Developed 
Software 

431-11-10 12/21/11 Summary of New Bridge and Structure Products 

431-12-01 1/20/12  Publication 219M, BC-799M - Mechanically Stabilized Earth 
(MSE) Retaining Walls - Modifications to Drainage Pipe 
Requirements for 100-Year Design Life and  
Implementation into Active Projects 
 

431-12-02 2/13/12  Implementation of AAAP Cement Concrete 
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AED-2 
 

CATENARY STRUCTURE LOADING, DESIGN 
CRITERIA, AND STANDARDS FOR USE ON THE 

NORTHEAST CORRIDOR AND KEYSTONE BRANCH 
 
 
 

 
 
 
 

National Railroad Passenger Corporation 
 

 
 
 

 
 
 
 
 
 
 
Purpose: 
 
This document outlines the requirements for the structural design of railroad catenary structures.  The intent of 
the information contained herein is to provide general guidelines for the uniform and consistent design of these 
structures where practicable. 
 
 
 
 
Contact:        Effective Date: September 17, 2007 
 
For more information regarding this document, please contact: 
Ray Verrelle, Jr. P.E. 
Director of ET Design and Standards 
Amtrak Engineering Department 
National Railroad Passenger Corp. 
30th Street Station, 4th Floor 
Philadelphia, PA 19104 
(215) 349-1907 
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SECTION 2 
 

 
           

SECTION 1 – GENERAL 
 
 
A. INTRODUCTION AND SCOPE 
 

1. This chapter prescribes criteria for the design and detailing of railroad catenary (support) 
structures.  The design and construction of new and replacement catenary structures as 
well as the analysis and modification of existing structures for new loads or loading 
conditions shall conform to the minimum design requirements specified here-in. 

 
2. Exemptions or exceptions to any provisions contained in this document must be 

authorized by Amtrak’s Director of ET Design & Standards.  
 

3. The basis for design of railroad catenary support structures shall be in accordance with 
AREMA Manual for Railway Engineering Chapter 33 Part 4, the National Electric Safety 
Code, Amtrak’s AED-1, and as modified here-in. 

 
4. Structures shall be detailed to accept Amtrak’s standard catenary hardware.  

 
5.  All structures shall be grounded per NESC and NEC code requirements.   
 

 
B. DESIGN CODES AND REFERENCES (latest editions) 
 

1. AREMA  Manual of Railway Engineering, Chapter 33 
 
2. AISC 310 Hollow Structural Sections Connections Manual 

 
3. AISC 325 Steel Construction Manual– 13th Edition 

 
4. AISC 326 Detailing for Steel Construction – 2nd Edition  

 
5. AISC 348 Specification for Structural Joints Using ASTM A325 or A490 Bolts 

 
6. NEC  National Electric Code    

 
7. NESC   National Electric Safety Code  

 
8. IBC   International Building Code  

 
9. ACI 318 Building Code Requirement for Structural Concrete 

 
10. ASCE 7  Minimum Design Loads for Buildings and Other Structures 
 
11. AWS D1.1  American Welding Society: Structural Welding Code – Steel 
 
 

END OF SECTION 



Created by PENNDOT EDMS Thursday, October 11, 2012 12:36:13 PM

 

 
AED-2                                              Page 2 of 16    
Section 2 
 

 
SECTION 2 – LOADING REQUIREMENTS 

 
A. BASIC LOADS 
 

1. The basic loads applied to new catenary structures shall be in accordance with AREMA 
Chapter 33 Part 4, Amtrak’s AED-1, and as modified by this document.  The loads 
include: 

 
(a) Dead weight of wires, wire supports, and supporting structure 
 
(b) Curve pull forces and dead end loads 
 
(c) Ice loads on the wires only 

 
(d) Wind loads on the wires and structure 

 
(e) Wire break loads 

 
(f) Live loads (from cat walks, ladders, etc -  refer to ASCE 7) 

 
(g) Other loads as may be specific to the location and structure 

 
2. Unless otherwise specified to be greater, an importance factor (I) of 1.0 shall be used for 

determining wind pressure on structures and supported facilities per NESC Section 25.  
Wind loading shall be in accordance with the provisions and requirements stated in the 
NESC.   

 
3. Five (5) load conditions shall be reviewed: 

 
(a) Icing Condition (Or NESC Rule 250 B) 

 Temperature = 0ºF 
 40 mph wind 
 ½ inch radial ice on all wires  
 Maximum lateral pole deflection at contact wire height = 6 inches* 
 

(b) Design Condition (Or NESC Rule 250 C) 
 Temperature = 60ºF 
 90 mph wind 
 All structures and their supported facilities shall be designed to withstand 

the Basic Wind Speed in accordance with ASCE/SEI 7, Minimum Design 
Loads for Buildings and Other Structures, Chapter 6.0 and the National 
Electric Safety Code, Section 25.  Based upon ASCE 7-02, Figures 6-1 
and 6-1c, the basic wind speed (3 second gust) for the majority of 
Amtrak’s Northeast Corridor is 90 mph. 

 
(c) Operating Condition 

 Temperature = 60ºF 
 60 mph wind 
 Maximum lateral pole deflection at contact wire height = 4 inches* 
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Section 2 
 

 This combination is not used to compute member stresses, rather to 
compute lateral catenary support and wire deflections for the interface 
with the vehicle/pantograph system. 

 
 
(d)  Wire Break Condition 

 Portal structures shall be designed to resist the unbalanced forces in the 
direction of the line resulting from broken wires.  Two such wire break 
loads of not less than 1,000 pounds each shall be assumed as acting on 
any pole carrying transmission or signal wires or one wire break load of 
not less than 2,000 pounds shall be assumed as acting at any catenary 
attachment point to a steel member of a supporting structure.  Both 
conditions shall be checked individually. 

 Wire break loadings need not be considered as acting in conjunction with 
longitudinal wind forces.   

 Special provisions for Cantilever Catenary Structures:  Arms and 
arm/column connections need not be designed to resist wire break 
conditions.  However, columns shall be designed to resist wire break 
loads applied to the section at the messenger wire height.  Large 
deflection and non-elastic deformation to the arm is to be expected, 
however, overall structural failure shall be prohibited.    

 
(e) Construction Condition 

 The wind pressures calculated under the “Design” load case (b) shall be 
applied to the entire structure and supporting facilities without ice or wire 
wind loads.  Any support or restraint provided by a wire must 
subsequently be removed. 

 
*Deflection limitations stated pertain to lateral deflections at contact wire supports as it 
relates to pantograph registration.  Overall structural deflections shall follow the 
recommendations and limitations stated in AISC.   

 
4. When modifying an existing structure the design criteria applicable to the period when the 

structure was originally designed may be used in lieu of requirements outlined in Part 2, 
Section 3. 

 
B. WIRE DEAD LOADS 
 

1. For the purposes of structure design, wire size and weights noted in Table 2.B-1 
(following page) shall be assumed as a minimum unless larger wire sizes or heavier 
loads are required. 
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Table 2.B-1 

Wire Sizes and Weights 

Dead Load Wt lbs/linear 

foot 
Wire Size Material 

Nominal 

Diameter 

(in) 
Bare @ 

60°F 
½” ice @ 0°F 

Messenger 5/8” 

5/8” 

7/16” 

300 MCM 

stranded bronze  

copper weld comp. 

bronze 

copper 

0.625 

0.613 

0.4375 

0.630 

0.905 

0.848 

0.453 

0.926 

1.616 

1.53 

1.05 

1.63 

Trolley  4/0 

336.4 MCM 

300 MCM 

solid bronze 

bronze 

silver copper 

0.482 

0.680 

0.574 

0.642 

1.02 

0.908 

1.260 

1.690 

1.575 

Auxiliary 4/0 Copper 0.482 0.642 1.260 

Hangers – clips 
2 wire systems 
3 wire systems 

    
0.120 
0.080 

 
0.120 
0.080 

Catenary Feeders 

 

 

300 MCM 

400 MCM 

636 MCM 

750 MCM 

1000 MCM 

 

copper 

copper 

ACSR 

copper 

copper 

 

0.714 

0.728 

0.990 

0.998 

1.152 

 

0.945 

1.235 

0.874 

2.316 

3.088 

 

1.70 

1.985 

1.80 

3.25 

4.12 

 

Transmission 250 MCM 

250 MCM 

250 MCM 

250 MCM 

4/0 

477 MCM 

copper hollow core (Type A) 

copper hollow core (Type NH) 

copper hollow core, hollow tube 

copper spiral I beam 

7 strand copper 

ACSR  
(26/7 “Hawk”) 

0.731 

0.818 

0.731 

0.731 

0.522 

0.858 

0.783 

0.803 

0.844 

0.803 

0.653 

0.656 

1.55 

1.62 

1.61 

1.57 

1.29 

1.50 

Signal Power  1/0 7 strand copper 0.368 0.326 0.866 

Static  336.4 MCM 

4/0 

9/16” 

ACSR 

7 strand copper 

Copperweld 

0.563 

0.522 

0.572 

0.291 

0.653 

0.700 

0.952 

1.29 

1.35 
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C. WIND PRESSURES ON WIRES AND STRUCTURES 
 

1. Basic wind loading equation: 
 

(a) Wind Pressure (lbs/ft2) = 0.00256*(V2)*(kz)*(GRF)*(I) 
(b) V = Basic Wind Speed for a 3s Wind Gust 
(c) kz = Velocity Pressure Exposure Coefficient (See Table 2.C-1) 
(d) GRF = Gust Response Factor (See Table 2.C-2) 
(e) I = Importance Factor (1.0) 
 

Table 2.C-1 
Velocity Pressure Exposure Coefficient, kz 

Height(ft) kz (Structure) kz (Wire) 
≤ 33 0.90 1.00 

33 to 50 1.00 1.10 
50 to 80 1.10 1.20 
80 to 115 1.20 1.30 

115 to 165 1.30 1.40 
165 to 250 1.40 1.50 

>250 Use Formulas Use Formulas 
 
Formulas: 

Structure:  kz = 2.01 x (0.67 x h/900)(2/9.5) 

Wire:   kz = 2.01 x (h/900)(2/9.5) 

 

Note:  Minimum Value for kz is 0.85 
 

Table 2.C-2 
Gust Response Factor, GRF 

Height  Structure Wire GRF, Span Length, L (ft) 
h (ft) GRF ≤ 250 250<L<500 500<L<750 500<L<750 
≤ 33 1.02 0.93 0.86 0.79 0.75 

33 to 50 0.97 0.88 0.82 0.76 0.72 
50 to 80 0.93 0.86 0.80 0.75 0.71 
80 to 115 0.89 0.83 0.78 0.73 0.70 

115 to 165 0.86 0.82 0.77 0.72 0.69 
165 to 250 0.83 0.80 0.75 0.71 0.68 

>250 (1) (1) (1) (1) (1) 
 

Note (1): Use applicable formulae provided in NESC. 
 

D. LOAD COMBINATIONS AND FACTORS 
 
1. Load combinations shall be generated to meet the five (5) load conditions outlined in 

Section 2.A.3.  Load factors need not be applied when using ASD allowable factors (see 
Section 3.A.1). 

 
2. The general load combinations shall be as noted in Table 2.D-1 (following page).  Other 

load combinations may be required by Amtrak for special structures.   
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Table 2.D-1 

Load Combinations 
Load 
Case 

Combination Description 

1A 
0 degree F, ½” Ice, 40mph Wind 

Perpendicular to Tracks  

Structure DL + Wire DL with 1/2” Ice + Curve 
Pull @ 0 deg. + Dead-end @ 0 deg. +/- 

40mph wind perpendicular to tracks 

1B 
0 degree F, ½” Ice, 40mph Wind 

Parallel to Tracks 

Structure DL + Wire DL with 1/2” Ice + Curve 
Pull @ 0 deg. + Dead-end @ 0 deg. + 40mph 

wind parallel to tracks 

2A 
60 degrees F, Bare Wire, 90mph Wind 

Perpendicular to Tracks  

Structure DL + Bare Wire DL + Curve Pull @ 
60 deg. + Dead-end @ 60 deg. +/- 90mph 

wind perpendicular to tracks 

2B 
60 degrees F, Bare Wire, 90mph Wind 

Parallel to Tracks 

Structure DL + Bare Wire DL + Curve Pull @ 
60 deg. + Dead-end @ 60 deg. +/- 90mph 

wind parallel to tracks 

3A 
60 degrees F, Bare Wire, 60mph Wind 
Perpendicular to Tracks (for deflection 

only) 

Structure DL + Bare Wire DL + Curve Pull @ 
60 deg. + Dead-end @ 60 deg. +/- 60mph 

wind perpendicular to tracks 

3B 
60 degrees F, Bare Wire, 60mph Wind 
Parallel to Tracks (for deflection only) 

Structure DL + Bare Wire DL + Curve Pull @ 
60 deg. + Dead-end @ 60 deg. + 60mph wind 

parallel to tracks 

4A 
0 degree F, 40mph Wind Perpendicular 

to Tracks, wire break 

Structure DL + Wire DL + Curve Pull @ 0 deg. 
+ Dead-end @ 0 deg. +/- 40mph wind 

perpendicular to tracks + 2000 pound wire 
break load on the beam at a catenary support 

that generates the worst case stresses 

4B 
60 degrees F, Bare Wire, 90mph Wind 

Perpendicular to Tracks, wire break 

Structure DL + Bare Wire DL + Curve Pull @ 
60 deg. + Dead-end @ 60 deg. +/- 90mph 
wind perpendicular to tracks + 2000 pound 
wire break load on the beam at a catenary 

support that generates the worst case 
stresses 

4C 
0 degree F, 40mph Wind Perpendicular 

to Tracks, wire break 

Structure DL + Wire DL + Curve Pull @ 0 deg. 
+ Dead-end @ 0 deg. +/- 40mph wind 

perpendicular to tracks + (2) 1000 pound wire 
break loads on the pole at a height to 

generate the worst case stresses (but must 
be where one of the crossarms are located) 
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4D 
60 degree F, 90mph Wind 

Perpendicular to Tracks, wire break 

Structure DL + Wire DL + Curve Pull @ 60 
deg. + Dead-end @ 60 deg. +/- 90mph wind 

perpendicular to tracks + (2) 1000 pound wire 
break loads on the pole at a height to 

generate the worst case stresses (but must 
be where one of the crossarms are located) 

5A 
60 degrees F, No Support, 90mph Wind 

Perpendicular to Tracks  
Structure DL +/- 90mph wind perpendicular to 

tracks (no wire support) 

5B 
60 degrees F, No Support, 90mph Wind 

Parallel to Tracks 
Structure DL +/- 90mph wind parallel to tracks 

(no wire support) 

 
 
3. Based upon the requirements of AREMA, load factors (overload) shall be applied for 

steel design as noted in Table 2.D-2. 
 
 

Table 2.D-2 
Load Factors (Overload for LRFD design) 

Overload  
Factor 

Description 

1.5 Dead Load Structure including supports, signals, etc 

1.5 Dead Load wires 

1.0 Ice load on wires (1/2” radial) 

1.65 Transverse Force due to bearing change of wires 

1.65 Dead End Force  

2.5 Transverse wind load on structure 

1.1 Longitudinal wind load on structure 

2.5 Transverse wind load on wires 

1.0 Force created by wire breaking 

1.6 Live Load (person on fixed ladder or platform) 

 
4. Based upon the requirements of AREMA, wind loading shape factors C, shall be applied 

for steel design as noted in Table 2.D-3 (following page).    
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Table 2.D-3 
Shape Factors, C  

Factor C Description 
1.0 Wires 
0.8 Cylindrical Sections 
1.2 H Sections 
1.8 Lattice Structures 
1.4 Flat Surfaces 

 
 
5.   Based upon the requirements of AREMA, wind loading exposure factors, E shall be 

applied for steel design as noted in Table 2.D-4.  
 
 

Table 2.D-4 
Exposure Factors, E 

Factor E Description 
1.25 Operating Load Condition Factor (Flat exposed areas, high embankments, viaducts) 
1.5 Design Load Condition Factor (Flat exposed areas, high embankments, viaducts) 
0.8* Design & Operating Condition Factor (Sheltered areas, deep cuts, deep forests) 

 
 

* Transverse (perpendicular to tracks) wind loads only 
 
 
6.   Where the combination of vertical, transverse, or longitudinal loads may act 

simultaneously, the structure shall be designed to withstand the simultaneous application 
of these loads. 

 
 

 

END OF SECTION 
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SECTION 3 – STRUCTURAL DESIGN REQUIREMENTS  

 
A. GENERAL REQUIREMENTS 
 

1. Structural steel analysis and design shall be per AISC Manual of Steel Construction, 13th 
edition (or latest).  Either ASD or LRFD may be used.  

 
(a) If ASD is used, use ASD allowable limits with no overload factors.   
(b) If LRFD is used, use AREMA/NESC overload factors and AISC LRFD reductions.  

 
2. Structural members shall be designed with consideration for additional future loading.  

Excess capacity to allow for such loading shall be determined using good engineering 
judgment.   

 
3.   Design modifications to existing structures shall be conducted using the original loading 

criteria.  The allowable stresses shall not be greater than the design criteria in place at 
the time of the original design and construction.  All structural members shall be designed 
with consideration for additional future loading based on good engineering judgment.   

 
4. Allowable stresses shall not be increased one-third above stress values given in 

specifications when produced by wind loading unless it is approved by Amtrak’s Director 
of ET Design and Standards 

 
5.   Structural Erection Diagrams (SED’s) shall include a loading diagram.  Loading diagrams 

should show Icing (0 degree, 40mph wind, ½” ice) condition along with reactions at 
foundation(s) and down guy(s) for both loading conditions. 

 
6. Static wires which are permanently attached to the top of the column section are 

permitted (when required) to be considered a support in the longitudinal direction of the 
structure.  The static wire shall not provide any structural support in the transverse 
direction.     

 
B. BASIC DESIGN VALUES 
 

1. Design values (taken from AISC) for structural steel design shall be used as shown in 
Table 3.B-1 (following page). 
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Table 3.B-1  

Basic Steel Design Values 
Condition ASD LRFD Related Info. 

Tension 0.6FYAg ≤ 0.5FUAe 0.9FyAg ≤ 0.75FUAe 
For Ae, see LRFD  

Equation D3-1 
Lb ≤ Lp 0.66FYSX 0.99FYSX 

Lp < Lb ≤ Lr Use linear interpolation between Lp & Lr 
Strong 
Axis 

Lb = Lr 0.42FySX 0.63FYSX 
Bending 

Weak Axis 0.9FYSY 1.35FYSY 

See Note 1. 
Lp = 300ry/(Fy)

1/2 
Lr and strengths when Lb>Lr 

are given in the AISC Manual 

Shear (strong axis) 0.4FYAW 0.6FYAW See Note 2. 

Kl / r ≤ 800/√FY 0.6FYAg x 0.658P 0.9FYAg x 0.658P 
Compression 

Kl / r > 800/√FY 150,000Ag/ (Kl/r)2 226,000Ag/ (Kl/r)2 

P = FY (Kl/r)2 / 286,000 
See Note 3. 

 
Notes: 
 

1. Multiply equations given for Lb ≤ Lp by value in parentheses for W14x90 (0.97), W12x65 
(0.98), and W6x15 (0.95). 

2. Multiply equations given by 0.9 for W44x230, W40x149, W36x135, W33x118, W30x90, 
W24x55, W16x26, W12x14 and all C and MC-shapes.  In weak axis, equations given can 
be adapted by using Aw = 1.8bftf 

3. Not applicable to slender shapes.  For slender shapes, use QFY in place of FY, where Q = 
QsQa from Section E7.  For C- and MC-shapes, also check Section E4. 

 
2. Design equations (taken from AISC) for structural steel in combined bending and 

compression shall be used as shown in Table 3.B-2. 
 

 
Table 3.B-2  

Combined Bending and Compression Stress Design Values 
Condition Equations Related Info. 

Pu / ФCPn ≥ 0.20 
 

(Pu / ФCPn) + {(8/9)(Mu,x/ФbMn,x  + Mu,y/ФbMn,y )} ≤ 1.0 
 

See LRFD H1-1a 

LRFD 

Pu / ФCPn < 0.20 
 

(Pu / 2ФCPn) + (Mu,x/ФbMn,x  + Mu,y/ФbMn,y  ) ≤ 1.0 
 

See LRFD H1-1b 

 
(fa / Fa) + {(Cmxfbx)/[(1- fa/Fex)(Fbx)] + (Cmyfby)/[(1- fa/Fey)]} ≤ 1.0 

 
See ASD H1-1 

fa / Fa > 0.15 
 

(fa / 0.6Fy) + (fbx/Fbx) + (fby/Fby) ≤ 1.0 
 

See ASD H1-2 ASD 

fa / Fa ≤ 0.15 
 

(fa / Fa) + (fbx/Fbx) + (fby/Fby) ≤ 1.0 
 

See ASD H1-3 
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2.   Design values for connection design (Values taken from AISC) shall be used as shown in 

Table 3.B-3.  
 
 

Table 3.B-3 
Basic Connection Design Values 

Condition ASD LRFD Related Info. 

Tension 0.38FuAb 0.56FuAb --- 

Shear (N bolts, per shear plane) 0.2FuAb 0.3FuAb Mult. by 1.25 for X bolts 

Slip Resistance (Class A, STD holes) 0.14FuAb 0.21FuAb Per slip plane (see Note 1) B
o

lt
s 

Bearing 0.6FuLct ≤ 1.2FUdbt 0.9FuLct ≤ 1.8 Fudbt See Note 2. 

Shear (all welds except CJP) 0.3FEXXAw 0.45FEXXAw See Note 3. 

Tension 0.32FEXXAw 0.48FEXXAw See AISC Section J2.1a. 
PJP Groove Welds 

Compression 0.48FEXXAw≤ 0.6FYABM 0.72FEXXAw≤ 0.9FYABM Joint not finished to bear. W
el

d
s 

CJP Groove Welds Strength equal to base metal --- 

Tension 0.6FYAg≤0.5FUAe 0.9FYAg≤0.75FUAe 
For Ae, see LRFD  

Equation D3-1 

Shear 0.4FYAg≤0.3FUAn 0.6FYAg≤0.45FUAn --- 

Block Shear 0.3FYAnv+0.5UbsFUAnt 0.45FYAnv+0.75UbsFUAnt See Note 4. 

Kl/r ≤ 25 0.6FYA 0.9FYA 

C
o

n
n

ec
te

d
 P

ar
ts

 

Compression 
Kl/r > 25 Same as for W-shapes with Ag = A. 

--- 

 
Notes:   
 

1. Slip checked as a serviceability limit state using ASD load combinations for ASD, LRFD 
load combinations for LRFD.  For Class B surfaces, multiply by 1.43.  For OVS or SSL 
holes, multiply by 0.85.  For LSL holes, multiply by 0.7. 

2. For LSL holes parallel to the direction of load, multiply by 0.83. 
3. For fillet welds, multiply by 1.5 for transverse loading (90-degree load angle).  For other 

load angles, see Section J2 of AISC Manual of Steel Construction. 
4. For calculation purposes, FuAnv cannot exceed FYAgv.  Ubs = 1 for a uniform tension stress; 

0.5 for non-uniform tension stress. 

 
C. STANDARD COMPONENTS 

 
1. Columns 
 

(a) Columns shall be made from standard wide-flange or HSS sections.   
 

(b) Built-up wide-flange sections with the use of angles can be used in overbuild 
design cases to strengthen weak-axis bending (improving the L/rY ratio) due to 
longitudinal wind loading.  They can also be used in cantilever structure cases to 
strengthen regions where the in-plane wind loads create excessive torsion forces 
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in the member.  Built-up sections shall be limited to the regions of the structure 
where the previously mentioned design cases dictate they be used.      

 
(c) Pole steps shall be provided 20’-0” above top of foundation and shall be spaced 

1’-3” apart to the top of the column. 
 
(d) The columns shall be designed with a full moment base plate or direct 

embedment in a reinforced drilled concrete pier. 
 

2. Catenary Beams 
 

(a) Catenary cross beam members used in portal frame structures shall be made 
from standard wide flange sections or HSS sections. 

 
(b) Cantilever arms shall be made from either WT sections or back to back angle 

sections.   
 
(c) Sag braces and struts shall be used where required and should be made of back 

to back angles. 
 

(d) Beams shall be shop cambered to negate the effects deflection due to self 
weight.   

  
3. Signal Bridges 

 
(a) Signal bridges shall consist of box-girder sections with a non-skid surface 

provided as the top plate. 
 
(b) Handrails, ladders, and fall protection shall be designed and provided per 

applicable Amtrak and safety standards and codes.   
 

4. Foundations 
 

(a) Design per ACI 318 and the International Building Code Chapter 18.  
 

(b) In general, foundations shall be of the drilled pier type (caisson).  The use of a 
permanent steel casing (pipe steel) with a minimum 3/8” skin thickness and a 
yield strength of 35,000 psi is required for all catenary column foundations.  
Typical foundations shall be 48” diameter, having a depth ranging from 15’-0” to 
30’-0”, as required.  

 
(c) Exploratory trenches are to be hand dug in accordance with the approved 

construction drawings to determine the presence of any underground installation 
before proceeding.  These trenches are to be backfilled and immediately 
compacted (See Section IV of Amtrak’s AED-1 for more information). 

 
(d) Locate a 3’ deep x 15” wide exploratory trenches on the design drawings.  The 

extent of each trench shall be in the form of an “H” whose outside dimensions 
match the extent of the outside face of the foundation dimensions.   
 

(e) The permanent steel casing shall extend from the bottom of the excavated hole 
to 0’-6” above proposed grade.  Temporary forms (Neat Forms preferred) shall 



Created by PENNDOT EDMS Thursday, October 11, 2012 12:36:13 PM

 

 
AED-2                                            Page 13 of 16    
Section 3 
 

be used which extend from a minimum of 0’-6” below grade to the finished top of 
concrete.  Normally, the top of concrete shall be even with the top of high rail. 

 
(f) In foundations where solid bedrock is encountered, the use of a reduced pile 

diameter (rock socket) is permissible.  In these conditions the reinforcing steel in 
the rock socket portion of the pile shall extend into the larger section such that a 
full tension lap splice occurs.  Shear at the socket/caisson interface must be 
checked. 

 
(g) Finished concrete shall slope away from the steel with a 1% to 2% slope.  
 
(h) Pier foundations shall contain reinforcing steel to withstand flexural bending 

forces created by active earth pressures.  Rebar shall be deformed (uncoated) 
unless directed otherwise.  

 
(i) Piers shall contain confinement reinforcing.  Typically, confinement steel consists 

of #4 ties with a maximum spacing of 1’-0” below grade, and 0’-6” above grade.  
Two (2) additional #4 ties shall be placed at the top and bottom of the foundation 
at a maximum spacing of 4”.  Continuous hoops (spiraled) cages are preferred.  
When a continuous hoop is not used, separate hoops shall have extra ties and 
hoops to ensure ease of placement.  Tacks welds are allowed to be used near 
the outer ends of the cage to assist in the rigidity of the cage, however the 
designer must consider the effects of embrittlement when using this method. 

 
(j) For cast-in-place caissons, provide 3” clear cover to all reinforcing bars. 
 
(k) Pile head deflection and slope shall be considered as it pertains to the overall 

structure deflection.  See Section 2.A.3 for structure deflection limitations.      
 
(l) In lieu of using foundation software (i.e. L-Pile) to determine the effects of a 

foundation on an embankment, the depth of foundations shall be increased per 
AREMA Chapter 33 Section 4.2.8.2.1.  The required increase shall also be 
determined by calculations. 

 
(l) Ineffective soil depth shall be taken as a minimum of 2’-0” unless soil boring 

information is provided which shows otherwise.   
 
(m) Foundation design shall be done using the worst case loading condition (service 

loads) with a 1.5 safety factor (overturning) for caissons.  
 
(n) Design of anchor rods shall be in accordance with the ACI-318, Building Code 

Requirements for Reinforced Concrete (latest edition).  The minimum 
embedment depth for anchor rods is 6’-0”. 

 
5. Guy Anchors and Assemblies 
 

(a) Guy anchors shall be designed using the worst case loading (service loads) with 
a 1.75 safety factor (sliding and uplift).   

 
(b) Type A-1, A-2, B-1, B-2, and caisson type guy anchors are preferred.   
 
(c) All components which come into contact with the earth or concrete shall be 

galvanized.  
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(d) Guy anchors shall be placed in a vertically dug hole which is approximately the 

same dimensions as the anchor.  In typical soil conditions, the minimum anchor 
embedment depth is 10’-0”.  In unstable conditions, areas of weak soil, high 
water tables, and/or areas susceptible to erosion a more detailed analysis must 
take place to determine the required embedment depth.  

 
6. Cross Arms 
 

(a) 132-kV Transmission Arms are generally single 4x4x1/2” single steel angles for 
suspension assemblies and double 4x4x1/2” angles for dead-end assemblies 
and shall be bolted to the pole.  7/8” diameter steel sag rod shall be provided for 
all arms and shall be clamped to the pole. 

 
(b) Signal Power Feeder Arms are generally single 4x4x1/2” single steel angles for 

suspension assemblies and double 4x4x1/2” angles for dead-end assemblies 
and shall be clamped to the pole.  7/8” diameter steel sag rod is not required. 

 
(c) Cross Track Feeder Arms are generally double 4x4x1/2” angles, with struts, 

clamped to the pole. 
 
(d) Catenary Power Feeder Arms are generally double 4x4x1/2” angles.  7/8” 

diameter steel sag rod shall be provided for all arms and shall be clamped to the 
pole. 

 
(e) Double dead-ends shall always be provided for long-term flexibility unless 

directed otherwise. 
 
(f) All parts shall be galvanized. 

 
7. Overhead Bridges 
 

(a) Wherever possible catenary connections to overhead bridges should be avoided.  
If required, they should consist of a 4” diameter galvanized steel pipe clamped by 
u-bolts to dropper brackets which are welded or bolted to the bridge.  Prior 
approval from Amtrak’s Engineering Department must be granted prior to 
attaching any catenary to an overhead bridge. 

 
8. Miscellaneous Steel 
 

(a) Ladders for plain poles shall be provided when required.  Anti-climb gates shall 
be provided on all ladders and shall extend fifteen-feet above the top of 
foundation or grade, whichever is higher. 

 
(b) Railings shall meet all current safety regulations. 

 
D.   MATERIALS  
 

1. The steel material requirements of AREMA Chapter 15 Section 1.2 apply to railroad 
catenary structures as modified here-in.  All other steel structures shall comply with AISC 
requirements except as modified here-in. 
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2. Fabrication of steel structures shall be in accordance with AISC as modified here-in.  
Third party fabrication shops shall be AISC certified or have demonstrated experience 
with the fabrication of catenary structures. 

 
3. Galvanized steel is the preferred material for exposed applications. 

 
4. The recommended steel material specifications are listed in Table 3.D-1. 

 
Table 3.D-1 

Steel Material Specifications 
Shape/Item Material Specification 
W- Shapes ASTM A992 Grade 50 Hot Dip Galvanized  
Hollow Structural Shapes ASTM A500 Grade B Hot Dip Galvanized  

Shapes and plates not 
embedded in concrete 

ASTM A36 Hot Dip Galvanized  
 

Shapes and plates 
embedded in concrete 

ASTM A36 Hot Dip Galvanized  

Welding Electrodes E70xx low hydrogen (tensile strength FEXX = 70 ksi) 
High Strength Bolts  ASTM A325 Type 1 galvanized 
Standard Hardened 
Washers 

ASTM F436 Type 1 Hot Dip Galvanized 

Heavy Hex Nuts ASTM A563 Grade DH galvanized 
Anchor Bolts or Rods ASTM A449, Hot Dip Galvanized 
Hardware AISI C-1035 for clevises and turnbuckles.  Turnbuckles shall be 

manufactured per ASTM F1145. 
AISI C-1030 for eye nuts and steel eye bolts. 
AISI C-1018 grade 2 for sleeve nuts. 
Cotter pins shall be stainless steel or bronze. 
All shall be Hot Dip Galvanized 

 
5.   Concrete shall be 4000psi at 28 days with a minimum w/c ratio of 0.45 minimum 5½% air 

content (if required).  
 
6.  Reinforcing steel shall be grade 60.   

 
E. STEEL DESIGN DETAILS 
 

1. Minimum plate thickness and member thickness is ⅜ inch. 
 

2. Anchor Rods and Base Plates 
 
(a) Holes in base plates for anchor rods shall be oversized.   Recommended 

oversize is 5/16” but shall not exceed AISC Code of Standard Practice. 
 

(b) Minimum diameter of anchor rods is 1¼ inch.  The recommended diameter is 2 
inches. 

 
(c) Each anchor bolt shall include two heavy hex nuts and a leveling nut. 

 
(d) Provide plate washers where oversize holes are provided. 
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(e) Welding on anchor rods will only be allowed in the bottom 12 inches. 

 
(f) The minimum embedment length of anchor rods is 6’-0”.   

 
(g) Anchor rods shall be threaded at the top end a distance sufficient to provide for 

leveling or raking of the structure 
 

(h) The minimum thickness of base plates is 1”.  For cantilever structures, the 
minimum thickness is 1½”.  The recommended baseplate thickness is 2”. 

 
F.  MISCELLANEOUS 
 

1. All steel structures shall be grounded. 
 

2. Galvanized coating thickness for structural members shall not be less than 2.3 oz/sf. 
 

3. Provisions for the attachment of a static wire shall be provided on the top of all columns. 
 

4. The catenary structure number shall be permanently marked on the inbound and 
outbound faces of all columns at four feet above groundline using reflective paint or 
signs. 

 
5. Cadwelded grounding is an acceptable alternative to the grounding pad/lug. 

 
6. The location of structures shall not violate the minimum railroad clearance requirements 

per MW1000. 
 

 
END OF SECTION
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I. QUALIFIED CONSULTANTS LIST 

A. Amtrak maintains a list of “Qualified Electrification Consultants” for its own convenience and to 
facilitate the process of selecting firms to perform electrification design on Amtrak property.  
Consulting firms are included on Amtrak’s “Qualified” list based on the experience and 
knowledge of their key personnel, their past performance on electrification projects in general, 
and past performance on specific Amtrak projects. 

B. A Consultant may be removed from Amtrak’s “Qualified” List if it is determined the he no longer 
meets the requirements for inclusion as specified in paragraph “A” above. 

C. Application for inclusion on Amtrak’s “Qualified Electrification Consultants” list shall be 
submitted to: 

R. G. Verrelle 
Director - ET Design & Standards 
National Railroad Passenger Corporation 30th Street Station, 4th Floor - South Tower 
Philadelphia, PA 19104 

Applications shall be the in form of a letter of interest and shall have attached the following 
information: 

1. Key Personnel and their qualifications. 

2. Past and current electrification projects (other than Amtrak) with the names and 
telephone numbers of their clients. 

3. Past and current Amtrak electrification projects. 

D. A Consultant may be included on the “Qualified” list on a probationary basis pending 
performance on an Amtrak Electrification Project. 

E. Consultants must re-apply for inclusion on Amtrak's Qualified List each calendar year.  
Submissions must be made prior to October 1st of the preceding year in order to be considered. 

 

II. PROCEDURES 

A. Whenever the Term “Engineer” is used in this specification, it shall mean the Deputy Chief 
Engineer, ET of Amtrak or an authorized representative. 

B. Upon receipt of notice to proceed with design work, the Electrification Consultant shall so inform 
the Director of Design - Electric Traction of Amtrak, and shall also provide the name of the 
Consultants Personnel responsible for the project management.  Any changes in the Electrification 
Consultant’s key personnel shall be approved by the Director - ET Design 

C. Consultant’s personnel, before entering Railroad property, shall execute an Amtrak “Permit to 
Enter Upon Property”, and attend Amtrak’s Contractor’s Safety Class. 

D. Prior to proceeding with the final design, the Consultant shall submit to Amtrak, for review and 
discussion, preliminary conceptual plans for the proposed electrification modifications.  This is 
especially important in work involving changes to the catenary configuration, sectionalizing, 
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transmission lines, and signal power lines.  The plans shall indicate the preliminary design 
concepts in sufficient detail for Amtrak design personnel to provide definitive direction in which 
to proceed with the design. 

In conjunction with the conceptual submission, a field meeting shall be held between 
representatives of the Electrification Consultant and Amtrak’s ET Design and Construction 
Departments to evaluate alternatives and establish an acceptable conceptual plan. 

Following approval of the conceptual plans, submissions at the 30%, 60%, 90%, and final level, 
shall be provided for Amtrak’s review and comment per the agreed upon schedule of submissions.  
Design calculations shall be submitted at all levels of submissions.  The Electrification Consultant 
shall also provide an electrification cost breakdown at the 60% level and upon submission of final 
plans.  Unless otherwise directed, submittals shall be sent to the attention of the Engineer. 

E. It shall be the responsibility of the Consultant to verify the information contained on Amtrak 
record drawings pertaining to the project work by on-site inspection. 

F. It shall be the responsibility of the Electrification Consultant to perform exploratory trenching to 
establish all underground Amtrak facilities such as ducts, pipes, and footings in all areas that 
excavation is required by the design.  Hand dug exploratory trenches shall be as described in 
Section IV of this specification. 

G. Final drawings, specifications and calculations shall be submitted to Amtrak for approval prior to 
being issued for bidding or construction.  Each drawing shall bear the stamp of a Professional 
Engineer, registered in the state in which the work will be performed. 

H. When it is necessary to revise existing Amtrak bonding and grounding plans, and sectionalizing 
plans, these Amtrak plans showing the revisions shall be submitted to the railroad upon 
completion of construction. 

I. Unless otherwise instructed, the Consultant shall utilize the current standard Amtrak structural, 
catenary, and electrical details and materials in the design of the project. 

J. The project sponsor (if other than Amtrak) shall be responsible for all liaison and coordination 
between all agencies and utilities that may be involved in the project work. 

K. The Electrification Consultant shall be responsible for review of all shop and manufacturers 
drawings for all structures, catenary material or electrical equipment designed or specified by him 
in connection with the project. 
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III. DESIGN DRAWNGS 

The design drawings prepared by the Consultant for the proposed electrification system modifications shall 
include, but not be limited to the following, and shall be arranged as described below. 

A. The first drawing of the design set shall be a location plan sheet.  The drawing shall contain, in 
addition to a plan of construction limits (scale not less than 1" = 100') the following information: 

1) General notes - steel, concrete, excavation, etc. 

2) List of abbreviations used. 

3) Division of work and material supply legend. 

4) List of reference drawings. 

5) List of design drawings in set. 

6) Construction sequence. 

B. The next plan sheet shall be a profile drawing indicating the modifications to existing overhead 
lines (other than catenary) if required, and the relationship of the proposed construction to existing 
facilities.  This profile drawing shall be drawn to a vertical scale 1" = 20' and a horizontal scale of 
1" = 100'. 

C. The next plan sheets shall be wiring plan drawings indicating all existing and new information 
pertaining to the catenary system, its supporting structures and ancillary conductors.  These wiring 
plan drawings shall be drawn to a scale 1" = 20', 1"=30' or 1"=40' (depending upon project size). 

D. The next plan sheets shall be the catenary profile drawings indicating the new and/or 
modifications to existing catenary wires and (if required) the relationship of the proposed 
construction to existing facilities.  These profile drawings shall be drawn to a vertical scale 1" = 4' 
and a horizontal scale of 1" = 40'. 

E. The next group of design drawings shall present erection diagrams for all new permanent and 
temporary structures and existing modified structures.  Erection diagrams shall be drawn to a scale 
of 1" = 10, and shall be accompanied by a structure loading diagram (on the same drawing) drawn 
to a scale of 1" = 20, indicating all design loads (vertical, wind, side pull) applied to the structure.  
Erection diagrams shall also be presented to indicate the total or partial removal of existing 
structures and steps that may be required to accomplish the removal.  Each erection diagram sheet 
shall contain a bill of material listing assembled items required per structure such as poles, 
crossbeams, sag braces, cross arms, insulator assemblies, guy anchors and foundation types.  All 
listed items shall be marked and the drawings showing those details shall also be listed.  Modified 
structures must have erection diagrams that have all of the information from the original document 
transposed onto them.  These drawings will supercede the original drawings.  The drawings must 
be drawn so that existing and new material can be differentiated. 
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F.     Erection diagram sheets shall be followed by: 

1) Structural steel design detail drawings. 

2) Foundation and guy anchor design detail drawings. 

3) Hardware and insulator assembly details which shall have bills of material identifying the 
various assembly components, including the manufacturers' name, and Amtrak AMMS 
number. 

4) Wire sags and tension charts, as required. 

5) Miscellaneous details as required. 

6) Underground duct relocation plan, profile and detail drawings if required. 

7) Electrical design drawings. 

8) Master Bill of Material indicating mark number, Amtrak reference drawing number, 
AMMS number, description, manufacturer, unit of measurement, and ordering totals of 
the material being used. 

G. On overhead bridge projects, drawings shall be prepared in accordance with Amtrak 
standard drawings ET1120-C, ET-1446-D, and ET-1447-D.  These drawings shall indicate 
the temporary and permanent bonding and grounding of the bridge and shall contain a plan 
of the bridge crossing and all necessary details, clearances and elevations required to 
clearly show all of the work involved.  Warning signs shall also be indicated and shall 
conform to current Amtrak standards as to location, size, and type used.  An itemized bill 
of material (including Amtrak AMMS number) shall be included for all Railroad work. 

H. Existing Amtrak structure bonding and ground plans, sectionalizing plans, and other 
related drawings shall be revised (where applicable) to indicate modifications and 
submitted in accordance with Section II of this specification. 

I. Final structural and catenary drawings shall be accompanied by a suggested construction 
procedure outlining a step-by-step sequence to be followed to accomplish the project.  This 
suggested procedure will be prepared to minimize electrical outages, track occupations, 
and interruptions to Railroad traffic and to maintain the safety of the workmen and the 
integrity of the transmission, catenary and signal systems during the proposed construction.  
All construction activities related to the project shall be integrated into the sequence of 
construction. 

J. Unless otherwise directed, plan submissions prior to the final plan submittal shall consist of 
(1) CD ROM containing all pertinent design documents in PDF file format.   All submittals 
are to be sent to the Director – ET Design. 

K. Unless otherwise directed, after final plans are accepted and released for construction and 
material purchase, submit five (5) half-size sets of plans and (1) CD ROM containing all 
drawings in AutoCAD format. Submit material list and specifications, in their original file 
formats.  Submittals shall be sent to the Director – ET Design. 
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IV. STRUCTURAL DESIGN CRITERIA 

A. All structural design shall be in accordance with the current Amtrak specifications for the Design 
of Catenary Supporting Structures with the following amendments: 

1) Current AISC specifications shall be used for the design fabrication and the erection of 
structural steel, except that allowable stresses shall not be increased one-third above 
stress values given in specifications when produced by wind loading unless specifically 
approved by Amtrak. 

2) Current ACI Building Code Requirements for Reinforced Concrete shall be used for the 
design and construction of reinforced concrete structural elements of any structure. 

3) Soil boring information including location of borings shall be provided on the design 
drawings, preferably on the foundation drawings if possible.  A soil boring shall be taken 
at each new foundation location of any modified or proposed new structure.  When the 
number of foundations makes it impracticable to provide a boring for every foundation, a 
proposed boring plan must be submitted to the Engineer for approval.  Foundations shall 
be designed in accordance with allowable soil bearing values of materials encountered. 

4) All design drawings shall be done under the supervision of a Professional Engineer, 
registered in the state where the work will be performed, who shall seal drawings 
submitted for final approval. 

B. The Consultant is advised that the following criteria is to be included in the design and 
construction of all permanent and temporary facilities adjacent to Amtrak tracks: 

1) On electrification projects involving modifications to existing facilities, a minimum of 
12'-0" (plus curvature allowance) is to be maintained from centerline of track to face any 
new pole or guy strand. 

2) On new electrification extensions or independent pole transmission lines a clearance of 
18'-0" from centerline of track to face of pole or guy is required. 

3) New anchors and foundations shall be located and designed so that any temporary 
sheeting required for their construction will not be closer than toe of slope shown for 
standard track section (7'-5" is dimension from gage of rail to toe of ballast slope for 
tangent track; see dimension on Standard Plan No. 70003B for dimensions on curved 
track). 

Note: Minimum clearances less than those stated above must be approved by the 
Chief Engineer ET of Amtrak. 

4) Exploratory trenches (3) three feet deep and fifteen (15) inches wide in the form of an 
“H” with outside dimensions matching the outside sheeting dimensions, are to be hand 
dug to determine the presence of any underground installation.  The design drawings 
shall show an outline of the exploratory trenches.  All work must be done in accordance 
with Amtrak requirements for temporary sheeting and shoring to support Amtrak’s 
facilities. 
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5) The following should be included in the general notes on all drawings for temporary 
sheeting, shoring and excavation to be performed adjacent to Amtrak’s tracks: 

a) The Contractor (if applicable) is to provide a schedule of each operation and 
obtain approval of Amtrak so that it may be property supervised by Amtrak 
personnel. 

b) Exploratory trenches are to be hand dug to determine the presence of any 
underground installation.  Before proceeding, these trenches are to be back 
filled and immediately compacted.  This work must be done in the presence of a 
railroad inspector. 

c) Absolute use of track is required while driving sheeting adjacent to running 
track. 

d) Cavities created by driving of sheet piling shall be filled with sand and any 
disturbed ballast should be restored and tamped immediately. 

e) Sheet piling shall be cut off at top of tie during construction and then, after 
construction, shall be cut off eighteen (1 8) inches below existing ground line or 
grade and left in place. 

f) The excavation should be covered and ramped each night and barricades and 
warning lights provided as directed by Amtrak. 

g) Final back filling shall be as required by specifications. 

h) When support of track or tracks is necessary during construction of above-
mentioned facilities, interlocking steel sheeting adequately braced and designed 
to carry E-80 live load plus 50% impact is required.  Soldier piles and lagging 
will be permitted for supporting adjacent track or tracks only when required 
penetration of steel sheet piling cannot be obtained or when in the opinion of the 
Engineer, steel sheet piling would be impracticable to place. 

6) All drawings for temporary sheeting and shoring shall be prepared and stamped by a 
Professional Engineer and shall be accompanied by complete design computations when 
submitted for approval.  The need for a Consultant to include details of temporary 
sheeting on design drawings will be determined when reviewing drawings submitted to 
Amtrak for structural approval. 

7) Particular care shall be taken to avoid erosion or filling of Railroad's drainage facilities.  
Erosion and sediment control in the vicinity of the Railroad shall be as approved by the 
Engineer and the Railroad.  Disrupted Railroad drainage facilities shall be corrected 
promptly as directed by the Engineer at the Contractor’s sole expense. 
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V. ELECTRICAL DESIGN  CRITERIA 

A. Electrical Clearances shall be in accordance with applicable, current Amtrak and AREMA 
specifications.  Any deviation from the established Railroad standards must be approved by Amtrak.  
Vertical clearances between overhead electrical transmission lines and roadways must also meet state 
and local municipal requirements. 

B. The catenary gradient should be designed not to exceed the value 1/(5 x Speed) where practicable.As 
an alternate the catenary gradients specified in Chapter 33 of the AREMA Manual may be considered. 

VI.        CONSTRUCTION RELATED SERVICES 

A. The A/E shall provide a qualified on-site (E.T.) inspector for the duration of the construction 

        of the project. The E.T. inspector shall be responsible for the following: 

1) Responding to Contractor’s requests for information (R.F.I.’s). 

2) Evaluating Contractor’s submittals. 

3) Reviewing shop drawings, calculations, and technical requirements. 

4) Preparing as-built drawings. 

5) Providing technical assistance during construction, testing and turnover. 

6) Attending project meetings. 

7) Participating in on-site inspections. 

8) Preparing revised design documents to clarify or modify drawings during construction. 

9) Assisting with preparation and resolution of punch list items. 

10) Other Construction Related Services as required. 

 The Inspector shall keep the Director E.T. Design or his representative apprised of all transactions related 

 to the above Construction  Related Services. 
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VII. RECORD TRACINGS 

A. Upon completion of the construction, the Consultant shall provide Amtrak with "as-built" or 
record drawings.  This work will include the following. 

1) Revisions to existing Amtrak tracings as required.  These tracings include, but are not limited 
to, erection diagrams, overhead bridge drawings, track maps, bonding and grounding plans, 
catenary sectionalizing plans, impedance diagrams, and transmission profiles. 

2) Four (4) mil Mylar tracings shall be prepared for all new permanent facilities such as catenary 
structures at overhead bridges.  These drawings shall be prepared on appropriate standard 
Amtrak tracings – four (4) mil Mylar. Permanent drawing numbers shall be obtained from 
Amtrak. 

3)  One (1) CD ROM containing all electronic documents (except plans) in their original file 
format. Plans shall be submitted in AutoCAD format. 

4) Unless otherwise directed, final  “as-built” documents are to be sent to the following address: 

                 R. G. Verrelle 

Director ET Design & Standards 

National Railroad Passenger Corporation 

30th Street Station, 4th Floor South Tower- Box 41 

Philadelphia, Pa 19104 
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VIII. APPROVALS 

 

 

   ________________________________           _12/5/07__________ 

 R. G. Verrelle Jr.              DATE 

 Director E.T. Design and Standards 
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  Grade Crossing Manual 
 

 B - 1 

 
D-4279A (6-08) RAILROAD CROSSING 
 DATA FOR CONTRACTOR Date:_______________ 
================================================================================== 
PART A - Project Information & Description to be completed by the District 
(Instructions:  The District is to complete Part A then submit the D-4279A form to the Railroad for completion of Part B of 
this form.  Submission of the D-4279A form to the Railroad should occur during the Final Design phase of the project.  
Information provided on this form could be used in the preparation of the written agreement between the State and the 
Railroad Company, if required, that addresses the 12 items as per 23 CFR 646.216 (d) (2))  
 
PROJECT INFORMATION:  Project Title:  Tyburn Road over AMTRAK          
County: Bucks        Municipality: Falls Township  
Route/Section 2020, TYB      Road Name: Tyburn Road  
AAR/DOT No: 530980Y         RR Mile Post: 59.87    Type of Crossing: RR Under   
MPMS No.: 90197                         ECMS No.: 90197                 PUC Doc. No.: A-2011-2224560   
Project Funding: 100% State   
 
PROJECT DESCRIPTION:  (This description shall clearly indicate the following:  1. Proposed construction 
activities,    2. By whom the construction activities will be performed (Contractor or Department forces), 3. If use of railroad 
property will be required of the Department’s contractor, and 4. If construction activities will be contained within existing or 
proposed temporary construction easements, required right-of-way, or aerial easements.) 
________________________________________________________________________________________ 
______________________________________________________________________________________ 
________________________________________________________________________________________ 
________________________________________________________________________________________ 
________________________________________________________________________________________ 
________________________________________________________________________________________ 
===================================================================================== 
PART B - Information to be completed by Railroad. 
(Instructions:  The Railroad is to complete Part B of this form and return to the District with any supporting documents for 
inclusion in the Department’s bid contract.) 
 
General Information 
Railroad Owner: National Railroad Passenger Corporation (AMTRAK) 
Railroad Operator: National Railroad Passenger Corporation (AMTRAK) 
 
1. (a) When and under what conditions will the contractor be allowed to work over the tracks or within the 

track area?  Per provisions of a fully executed Force Account Agreement between AMTRAK 
and project sponsor(s) 
 

2. (a)  Describe the work which will be performed by railroad forces at the job site. 
Catanary/Portal work, Primary track and electric traction and train operations protection services 
 
(b) How many railroad employees will be assigned to work at the job sites? To be determined 
 

3. (a) Will your company permit blasting as a means of demolition of the existing bridge? ! Yes   XNo 
If so, under what constraints? __________________________________________________________ 
____________________________________________________________________________________ 
 
(b) Will your company require a shield be erected over your tracks to protect your property from falling 
debris during demolition of the bridge?  At a minimum XYes   ! No 
 
(c) If a shield is required, what vertical clearance from the top of the rail to underside of shield will you 
require and what design load do you want specified for the shield? :  Required vertical clearance is 23’ – 4 
¼”.  Design live load for the shield is the greater of 100 psf or the anticipated live load to be produced by the 
Contractor’s anticipated operations.   
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(Sheet 1 of 3) 
4. What identifying name and/or number would you prefer to be utilized in reference to this project? 

Overhead bridge (O.H.) # 59.87 
 

5. Is it necessary to move C & S line prior to construction?                              ! Yes   !X No 
How many working days required for C&S line relocations? 2 months  
 

Train Movements/Speeds 
 
6. Will temporary track outages be permitted during construction? XYes   No 

If so, under what conditions?  To be determined in filed outages can be acquired between roughly 
between 12AM and 4AM  
 
Will your company agree to restrict train speeds through the project area during construction? !Yes X No 
 

7. Total Number of current Daily Train Movements and Speed of Trains at crossing. 
Number of Passenger Trains 50-80    Number of Freight Trains 2-4 
Number Switching Trains           Total Daylight Thru Trains (6AM to 6PM) 2 
Typical Speed Range (mph) 130 mph (max)  Maximum Time Table (mph) 30 mph 

 
Watchmen/Flagmen Requirements 
 
8. Will your company require a watchmen/flagmen? XYes   ! No 

If “Yes” please complete the following. 
(a) Is a watchmen/flagmen required at all times or just when track is active? Yes 
 
(b) How much advance notice is required to be provided to your company for scheduling of a  
watchmen/flagmen?            10 days 
 
(c) What are your company’s current costs for protective services? $750-1200/day  
 
(d)  In cases where the Department’s project only involves state and/or local funding, will you accept 
payment for protective services directly from the Department’s contractor provided the required services 
are less than 5 working days? XYes   ! No 

 

Railroad Insurance Requirements 
 

9. Is this an operating or non-operating Railroad?      XOperating   ! Non-Operating 
If a non-operating railroad, do you waive the Railroad Insurance coverage requirements? ! Yes   ! No 
If waived, do you need to be additionally insured on the project general liability insurance? ! Yes  ! No 

 
10. Does this involve the Right-of-Way of a National Railroad X Yes   ! No 
 
11. List the types of Railroad Insurance coverage and coverage limits required to be obtained by the 

Contractor? 
 

Coverage Type  Cover Limits 
 

a. Railroad’s Protective Public Liability Insurance    See 
b. Contractor’s Public Liability and Property Damage Insurance Attachment “B” 
c. Contractor’s Protective Public Liability and Property Damage for insurance requirements 
d. _______________________________________________ ________________________ 
e. _______________________________________________ ________________________ 

 
(Sheet 2 of 3) 
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12. If a temporary grade crossing is required, what procedures are necessary to obtain same? (Explain or 
attach copy of Railroad procedures.)  Not permitted. 
____________________________________________________________________________________ 

 
13. Describe any special license or permit fees required of the contractor. Permit Fees $500 

____________________________________________________________________________________ 
 
14. Is a Right of Entry Permit/Agreement required to be obtained by the contractor? XYes   ! No 

(Completion of this information does not replace or satisfy the requirements outlined in 
23 CFR 646.216(e)(2)(iii) pertaining to Railroad property interest.) 
If “Yes” please complete the following. 
 
(a) Right of Entry Permit Requirements: (Explain when an Entry Permit is required by the 
Department’s contractor and conditions/restrictions of the permit or attach copy of Railroad 
procedures.) 
Per provisions of force account agreement 
__________________________________________________________________________________ 
__________________________________________________________________________________ 
 
(b) Process for obtaining a Right of Entry Permit: (Explain the process involved for a Department’s 
contractor to obtain an Entry Permit from the Railroad or attach copy of Railroad procedures.) 
Call: 
Kate McGrath                 (215) 349-1750   or 
Charles McGloughlin     (215) 349-4971 
 
(c) Timeframes associates with a Right of Entry Permit: (Explain Entry Permit processing time lines or 
attach copy of Railroads procedures.) Varies 
___________________________________________________________________________________ 
 
(d) Costs of a Right of Entry Permit: (Explain to required fee(s) to accompany Entry Permit.)  
Varies  $500 application fee 

Railroad Contact Information 
 
15. Railroad representative for contact by the Department’s contractor for insurance requirements. 
       Name:         Charlie McGloughlin, RA 

Title: Project Development Officer 
Address: 30th Street Station 
Telephone Number: (215)349-4971 

 
16. Railroad representative for contact by the Department’s contractor for Railroad Protective Services. 

Name: Richard Check      
Title: Field Engineer 
Address: Trenton, NJ 08609 
Telephone Number: 609-989-1737 

Railroad Specifications/Design Standards 
 
17. Does the Railroad have Standard Special provisions that are to be included with the Department’s 

construction bid contract?  Permit to Enter (attached) XYes   ! No 
If “Yes” please indicate where an electronic version can be obtained or attach a copy to this completed 
form when returned to the District. 

(Sheet 3 of 3) 
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