DIVISION 34 - TRANSPORTATION
Section 34 11 00 - Railroad Work


READ THIS FIRST

This Project Spec Document may need additional modifications to suit your project. It is recommended that you proofread each section, paying attention to any “Notes” boxes such as this one--you should remove these “Notes” sections as you go. Also, do a search for all bracket characters “ [ ] “ as they are used to show you areas containing options or project specific details (you can use Microsoft Word’s Find feature {Ctrl-F} to jump to an open bracket “ [ “ character quickly). Again, these bracket characters should be removed.

It is important that every paragraph be numbered to allow for easy referencing. If you use the document’s built in styles and formatting your outline should be fine (turn on the formatting toolbar by going to View > Toolbars > Formatting). Most paragraphs will use the style “Numbered Material” and can be promoted (Shift) or demoted (Shift-Tab).

You should not have to manually enter extra spaces, carriage returns or outline characters such as A, B, C, or 1.01, 1.02; the formatting will do this for you. The entire document is 11 pt. Arial. If you paste items in, you may need to reapply the “Numbered Material” format.

PART 1   GENERAL

1.1 SUMMARY OF WORK
A. Extent and location of “Railroad” Work is indicated in the Contract Documents. The Work includes the requirements for providing railroad and crane trackage complete with ties, switches, turnouts, crossovers and all appurtenances necessary for a complete, operable railway and craneway system. A railroad track is defined as a permanent line of two rails fixed to ties and laid on a roadbed providing a track for rolling equipment, such as locomotives and boxcars.

1.2 GOVERNING CODES, STANDARDS, & REFERENCES

A. American Railway Engineering Association (AREA) Manual for Railway Engineering

B. American Railway Engineering Association (AREA) Portfolio of Track Work Plans

C. AREA tie plates

D. American Railway Engineers Association track construction

E. ASTM A36 economy guard angle

F. WCLIB Rule Book No. 16 ties {now No. 17, 2004 edition}

1.3 SUBMITTALS

A. Submit materials data in accordance with Section 01 33 00 - Submittals. Furnish manufacturers’ technical literature, standard details, product specifications, and installation instructions for all products.
B. Submittals shall include the following:
1. Welding:

2. Reports:

1.4 QUALITY ASSURANCE

A. Inspection and Testing: The Port of Seattle will provide field or plant inspection and testing service to the satisfaction of the Engineer. Sampling and testing to assure compliance with the contract provisions shall be in accordance with Section 01 45 29 - Quality Control; Testing Laboratory Services of these specifications. The Contractor may obtain copies of results of tests performed by the Port of Seattle from the office of the Engineer at no cost. Tests conducted for the sole benefit of the Contractor shall be at the Contractor's expense.

Use paragraph above when the project does not utilize CQC. Coordinate closely with Section 01 45 29 - Quality Control; Testing Laboratory Services to assure Sampling and Testing on materials called for in that section agree with intent of this section.

OR

B. Testing and Inspection for Contractor Quality Control: The Contractor shall perform the inspection and tests described below and, based upon the results of these inspections and tests, shall take the action required and shall submit specified reports.

1. Welding:

2. [___]
3. [___]
4. Reports:

Use paragraph above when project utilizes CQC and Section 01 45 16.13 - Contractor’s Quality Control Program. Provide text for inspection and testing to be performed by the Contractor with specifics on frequency and scope.

C. Standards: Comply with the requirements and recommendations in applicable specifications and standards by American Railway Engineering Association (AREA): Manual for Railway Engineering, and Portfolio of Track Work Plans.

D. Employ at least one supervisory person who is thoroughly trained and experienced in trackwork construction. The supervisor shall be completely familiar with the design and application of the Work described in this section and shall direct all Work performed under this section.

E. The manufacturer of railroad switches, turnouts, crossovers and associated products shall have not less than five years’ experience in the manufacture of these items.

1.5 PRODUCT HANDLING

A. Protection: Use whatever means necessary to protect the trackwork materials before, during and after installation and to protect the installed Work and materials of all other trades or sections.

B. Replacements: In the event of damage, make all repairs and replacements necessary at no additional cost to the Port.

These specs have been prepared for 90-pound railroad rails and 171-pound crane rail. In the event that changes are required, review all the specs very thoroughly.

PART 2   PRODUCTS

These specifications have been prepared without consideration of current developments for special automated equipment, such as bar code readers, couplers and un-couplers, electronically activated switches, free-wheeling car velocity controllers, or in-track breaking systems. Inasmuch as the serving railway company requires equipment compatible with their existing systems, coordinate these specifications thoroughly with the design engineer before including the aforementioned type of equipment.

A.
If only one product is acceptable (single or sole source product), obtain an approved Competition Waiver and submit to the CPO Construction, Contract Administrator.  The language shall read as: “Manufacturer Name, Product # XXXXX, No Equal.”  Refer to CPO-6 Competition Waiver Policy for more information.

B.
If a Competition Waiver is not approved or more than one product is acceptable, this section must list a minimum of 2 products plus the language “Or Approved Equal,” along with salient characteristics.  Refer to CPO Construction’s Salient Characteristics Guidelines for more information.

2.1 GENERAL
Competition waiver to be submitted to CPO for Bethlehem Steel Corporation to be the only approved product for the Port.
A. Crane Rail: Products and accessories shall be Bethlehem Steel Corporation products, No Equal. A report on controlled cooling, chemical analysis and physical inspection of all new rail will be required.

B. Railroad Rail: Shall be manufactured in accordance with the latest edition of American Railway Engineering Assoc. Manual for Railway Engineering, Chapter 4 - Rail. A report on controlled cooling, chemical analysis and physical inspection of all new rail will be required.

2.2 RAIL AND RAIL HARDWARE

A. Crane Rail and Hardware
1. Crane rail shall be [171 pound CR] in 39 foot lengths unless noted otherwise on the drawings. All rail and accessories shall be new. Rail shall be cut to length with saws. Burning or shearing of crane rail will not be permitted.

2. Economy guard angle shall be 3” x 2” x 1/2”, ASTM A36, with appropriate fasteners as detailed on the drawings or similar to that already in use by the Port of Seattle. [All crane rail shall have economy guard angle.]

3. Angle bars shall be [P-171-CR] or equal, slotted for temperature spacing of rails.

4. Track bolts shall be heat-treated, [1-1/8” x 6-1/4”], with square nut and lock washer.

5. Track spikes shall be chisel point, [5/8” x 6”].

6. Tie plates shall be double-shoulder tie plates of uniform parallel thickness, flat bottom, designed for [171 CR].

7. Rail bonds shall be applied with exothermic type process. The units shall be manufactured to suit the size of the rail involved. Bonding cable shall be #4/0, 19 strand, soft-drawn copper. Bonding cable shall be of sufficient length to bond to the rails at each end of the joint bars.

8. Grounding cable shall be #4/0, 19 strand, soft-drawn copper.

9. Ground rods shall be 5/8” x 10’ or 3/4” x 8’ copper-weld type.

10. Connecting hardware shall be bronze pressure bar type materials having no rotating parts coming in direct contact with conductors.

B. Railroad Rail and Hardware
1. Railroad rail shall be [90 pound, RA (9020)] rail in 39 foot lengths unless noted otherwise. Rail shall be cut to length with saws. Burning or shearing of running rails will not be permitted. All rail and accessories shall be new.

2. Economy guard angle shall be 3” x 2” x 1/2”, ASTM A36, with appropriate fasteners as detailed on the drawings or similar to that already in use by the Port of Seattle.

3. Guardrail shall be No. 2 relay rail, or better, in 20 foot minimum lengths, unless noted otherwise. Guardrail may be any standard weight or section, provided that the height is not greater than the running rail or lower than 1/2 inch below the running rail.

4. Angle bars shall be sized to fit the rail, [24 inches] long, with [4-hole] punching.

5. Track bolts shall be heat-treated, [1” x 5-1/4”], with square nut and lock washer.

6. Track spikes shall be chisel point, [9/16” x 5-1/2”].

7. Tie plates shall be single shoulder, [10” x 7-1/2” x 21/32”], AREA [Plan No. 1].

8. Rail anchors shall be manufactured to fit the specified rail.

9. Rail bonds shall be applied with exothermic type process. The units shall be manufactured to suit the size of the rail involved. Bonding cable shall be #4/0, 19 strand, soft-drawn copper. Bonding cable shall be of sufficient length to bond to the rails at each end of the joint bars.

10. Grounding cable shall be #4/0, 19 strand, soft-drawn copper.

11. Ground rods shall be 5/8” x 10’ or 3/4” x 8’ Copper-Clad, Or Approved Equal.

12. Gage rods shall be manufactured to fit the specified rail and be set for standard-gage track.

13. Connecting hardware shall be bronze pressure bar type materials having no rotating parts coming in direct contact with conductors.

2.3 FROGS

A. Frogs shall be [“Self-Guarded”] [“Standard”] size [No. 9] fabricated from [90 pound RA (9020)] stock, double rail, with bolted rigid frog. The frog assembly shall include rolled steel filler and heel riser. A minimum of [12] frog plates shall be utilized, each 5/8” x 7”, with welded stops. Frog plates shall be riveted to the base of the rail by the fabricator. Frogs shall be delivered completely assembled, including joint fillers and angle bars, heel riser bolts, body bolts and joint bolts. The length of assembled frog shall be sufficient to permit use of full angle bars.

2.4 SWITCHES

A. Switches shall be fabricated from [90 pound RA (9020)] stock, double rail, with [11’-8”] long manganese point. The point shall be removable without disturbance of the surrounding paving. A minimum of [20] switch plates shall be utilized, each [5/8” x 7”], with welded stops. In addition, two large base plates [approximately] [5/8” x 15-1/2” x 19-1/4” x 13’-1”] shall be furnished. Switch plates and the large base plates shall be riveted to the base of the rail by the fabricator. Switches shall be delivered completely assembled, including joint fillers, angle bars, joint bolts, body bolts and spring assembly. The following shall be delivered preassembled:

1. Connecting Rods and Bolts

2. Cast Steel Boxes and Covers for Connecting Rods

3. Cast Steel Boxes and Covers for Spring Assembly

4. Switch Stand, Complete

2.5 SWITCH STAND
Competition waiver to be submitted to CPO for Nelson Iron Works to be the only approved product for the Port.
A. The switch stand shall be the type and manufacturer as presently used by the serving railroad. An example of acceptable product is Nelson Iron Works, No. 375, flush type for installation between points. The switch stand shall be delivered assembled; including cast steel box with cover, cast steel handle, cast steel slide box, slide adjuster and hold-down.

2.6 TURNOUTS

A. Turnouts shall include the following major items and all incidental accessories or associated equipment, such as ties, joint fillers, bolts, angle bars, blocks, tie plates, or rail braces, necessary for a complete, usable unit:

1. One each [11’-8”] Manganese Point Switch.

2. One each [No. 9] Bolted Rigid Frog.

3. One each Switch Stand, as specified above, flush-type switch stand between the points.

4. Guardrail for full length of the turnout.

B. All rail shall be new. Rails must be fabricated by sawing or machining. Burning or shearing of any rail will not be allowed.

2.7 SINGLE CROSSOVER

A. The single crossover shall include the following major items and all incidental accessories or associated equipment, such as ties, joint filler, bolts, guard rail, angle bars, heel blocks, tie plates, or rail braces, necessary for a complete, usable unit:

1. Two each [11’-8”] Manganese Point Switches.

2. Two each [No. 9] Bolted Rigid Frogs.

3. Two each Switch Stands, Complete.

B. All rail shall be new. Rails must be fabricated by sawing or machining. Burning or shearing of any rail will not be allowed.

2.8 DOUBLE CROSSOVERS

A. Double crossovers shall include the following major items and all incidental accessories or associated equipment, such as ties, joint fillers, bolts, guardrail, angle bars, heel blocks, tie plates, or rail braces, necessary for a complete, usable unit:

1. Two each RH and two each LH [11’-8”] Manganese Point Switches.

2. Two each RH and two each LH [No. 9] Bolted Rigid Frogs.

3. One each Two-Rail Crossing with 5/8” thick corner plates and 5/8” x 7” x [___] tie plates with welded stops.

4. Four each switch stands, complete.

5. Interconnecting track as required.

6. All continuous guardrail.

B. All rail shall be new. Rails must be fabricated by sawing or machining. Burning or shearing of any rail will not be allowed.

2.9 TRACK CROSSINGS

A. Track crossings shall include materials necessary for one railroad track to cross one railroad track. Track crossings may be tangent over tangent, curve over curve, or a combination as indicated on the drawings. Crossing shall be of two-rail construction, heavy industrial standard [90 pound stock], with 5/8’ thick corner plates and 5/8” x 7” x [___] tie plates with welded stops.

2.10 RAIL CROSSING

A. The rail crossing shall include material necessary for one crane rail to cross one railroad track. Rail crossings may be tangent over tangent, curve over curve, or a combination as indicated on the drawings. Rail crossings shall be fabricated from chrome-nickel steel using the heavier rail involved.

2.11 CRANE CROSSING

A. The crane crossing shall include material necessary for one crane rail to cross one crane rail. Crane crossings may be tangent over tangent, curve over curve, or a combination as indicated on the drawings. Crane crossings shall be fabricated from chrome-nickel steel using the heavier rail involved.

2.12 WHEEL STOPS

A. Wheel stops shall be C. M. Lovested, hinged-type wheel stop No. 20177, “HAYES” sliding type with operating stand, Or Approved Equal. Each unit shall include all joint fillers, bolts, angle bars, blocks, 5/8” x 7” x [___] tie plates and rail braces.

2.13 RIGID WHEEL STOPS

A. Rigid wheel stops shall be [___].

OR

B. Rigid wheel stops shall be fabricated as indicated on the drawings.

2.14 TIES

A. General: All ties shall conform to the requirements of WCLIB Rule Book No. 16, Paragraph 192b, “No. 1 Railroad Ties,” as amended to apply to Douglas fir only.

B. Railroad ties shall be 7” x 9” unless noted otherwise on the drawings. Material shall be Douglas fir with [an 8 pound, empty-cell] treatment of [50/50 creosote/petroleum]. All railroad ties shall extend 4’-0” beyond the centerline of the track.

Check current EPA regulations regarding creosote use.

C. Crane ties shall be 7” x 9” x 4’-0”, Material shall be Douglas fir with [an eight pound, empty-cell] treatment of [50/50 creosote/petroleum], [with anti-splitting device where directed].

2.15 RAILWAY BALLAST

A. See Section 32 11 00 - Base Course of these specifications.

PART 3   EXECUTION

3.1 GENERAL

A. Track construction shall be in conformance with the standards of the current American Railway Engineers Association and the requirements set forth below. Workmanship shall be of the best quality to produce a finished installation true to line and grade as indicated on the drawings and specified herein.

3.2 SUBGRADE

A. Prepare subgrade for Railway Ballast in accordance with the Section 31 00 00 - Earthwork section of these specifications.

3.3 RAILWAY BALLAST

A. Manufacture railway ballast in accordance with the requirements of Section 32 11 00 - Base Course of these specifications. The first layer of ballast may be placed before or after the track has been placed. When tracks are raised, place the jacks close enough together to prevent bending of the rail or straining of the joints. Raise both rails uniformly to the designed grade. Re-spike all ties pulled loose and secure in the proper position with full bearing on the tie plates before tamping. Thoroughly tamp each tie with a mechanical tamper the full length of the tie. Add ballast and compact as required to meet paving grades or as indicated on the drawings.

3.4 PLACING TIES

A. Space ties at [20 inch] centers for railroad track and [18 inch] centers for crane rails. Lay ties with wider heartwood face down and normal to the center of the rail. Space ties equidistant from rail joints and support rails at the ends of splice bars. Align one end of the ties. Move ties only with tongs, do not move or place beneath rails with picks, mauls, sledges or spiking hammers.

3.5 TRACK LAYING

A. Railroad Track: Lay rails with staggered joints such that the joint on one rail is located within seven feet of the middle of the opposing rail. Use temporary shims to secure proper spacing between the ends of rails. The rail temperature, at the time of laying, shall determine the number and thickness of shims required. Shim thickness shall be in accordance with the following table:

TABLE OF RAIL SPACING

	RAIL
	SHIM THICKNESS

	Temp.:
	39’ Rail:
	20’ Rail:
	10’ Rail:

	110°F
	1/16”
	1/16”
	0”

	100°F
	1/16”
	1/16”
	0”

	90°F
	1/8”
	1/8”
	1/16”

	80°F
	1/8”
	1/8”
	1/16”

	70°F
	3/16”
	1/8:
	1/16”

	60°F
	3/16”
	1/8”
	1/8”

	50°F
	1/4”
	3/16”
	1/8”

	40°F
	1/4”
	3/16”
	1/8”

	30°F
	5/16”
	3/16”
	1/8”

	20°F
	3/8”
	1/4”
	1/8”


Note: 16-gage sheet metal is 0.0625 inch or 1/16 inch thick and is satisfactory for gage material.

B. Lay all rails in paved areas with “Economy” guard angle as indicated on the drawings, except that guard rail shall be used through all curves, turnouts, switches and crossings, paved or unpaved.

C. Crane Rails: Lay rails level with a maximum allowable alignment or grade tolerance of plus or minus 1/8 inch, with the further requirement that both rails shall be within 1/8 inch of the same elevation at every station. Space crane rails according to the table of rail spacing for railroad rails.

3.6 TIE PLATES

A. Set tie plates in correct position on the ties, true to gage and with shoulders in full contact with the rail. Place one tie plate under each rail at each tie except for special tie plates at curves. Place one tie plate for running rail and guardrail.

3.7 ANGLE BARS

A. Secure angle bars in place with the full number of bolts, nuts and lock washers. Stagger bolts, with heads placed inside and outside alternately, and draw tight before spiking.

3.8 SPIKING

A. Spike rails promptly after laying. Set spikes vertically and drive with the face of the spike in contact with the base of the rail to full bearing on the rail base.

B. For crane and railroad tracks on tangents, use two spikes to the rail on each tie plate. On curves, turnouts, crossings, or crossovers, use a minimum of four spikes to the rail on each tie plate.

C. Stagger spikes to avoid splitting ties. Gage track at joints, centers and quarters as the spikes are driven; do not remove the gage until the spikes are driven home. Gaging shall be accurate in all respects.

3.9 RAIL ANCHORS

A. Place rail anchors only on curved rail, tight against each side of the tie. Install four rail anchors on every fourth tie on curves of less than eight degrees and on every third tie where the rate of curvature is eight degrees or more.

3.10 GAGE RODS

A. Install gage rods at the locations indicated on the drawings.

3.11 RAIL BONDS

A. Install rail bonds in accordance with the manufacturer’s recommendations.

3.12 GROUNDING CABLE

A. Install grounding cable as indicated on the drawings. Bury grounding cable at a minimum depth of 12 inches.

3.13 GROUND RODS

A. Install ground rods shall be installed as indicated on the drawings at not less than 500 foot intervals along the track.

3.14 TURNOUTS, CROSSOVERS AND CROSSINGS

A. Locate turnouts, crossovers and crossings accurately at locations indicated on the drawings.

3.15 TESTS

A. Before acceptance of trackwork [crane and railroad], provide for a suitable test train or crane to be run over the entire length of new trackage in the presence of the Engineer. There shall be no noticeable settlement or deflection of ties and rail during the test. The cost of the test will be considered incidental to trackwork prices.

PART 4   MEASUREMENT AND PAYMENT

4.1 GENERAL

A. No separate measurement or payment will be made for the Work required by this section. The cost for this portion of the Work will be considered incidental to, and included in the payments made for the applicable bid items in the [Schedule of Unit Prices] [Lump Sum price bid for the Project].

End of Section
Revision History:
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