

1

Project Specific Special

Delete this section in its entirety and substitute the following:

SECTION 617

RAILROAD CROSSINGS
Special Provisions

617-1.01 DESCRIPTION. This work consists of the removal of existing railroad crossings, disposal of removed crossing materials, and installation of new roadway and pathway railroad crossings at the locations shown in the plans. The Contractor shall be responsible for all railroad trackwork and construction items associated with this project to the limits shown. 
617-1.02 DEFINITIONS.

1.
AREA and AREMA. American Railway Engineering Association the successor organization American Railway Engineering and Maintenance Association.

2. ARRC. Alaska Railroad Corporation. 

617-1.03 SUMMARY OF WORK. The work involved in this project consists of, but is not necessarily limited to, the following activities:

1. Remove existing modular crossings together with paved approaches to within 10 ft. of centerline of tracks.

2. Remove existing tracks and associated track support and fastening components to the limits shown.

3. Excavate as necessary to install new crushed stone ballast.

4. Install new cross ties as specified.

5. Install concrete modular roadway or asphalt concrete pathway crossings.

6. Install new tracks to match existing grade.

617-1.04 SURVEYING. All surveying work necessary for the performance of this project shall be furnished by the contractor.

617-2.01 MATERIALS.

1.
Ballast material: The ballast shall be crushed shot rock or crushed pit-run rock, composed of hard strong and durable particles, free from injurious amounts of deleterious substances and conforming to the following test standards and gradations:

Table 617-1

Ballast Test Standards

	Test
	Test Procedure
	Test Standard

	Gradation Tests:
	
	

	  Sampling Aggregates
	ASTM D75
	ASTM C702

	  Sieves with Square Openings
	
	ASTM E11

	  Sieve Analysis
	ASTM C136
	See table below

	  Materials Finer Than No. 200
	ASTM C117
	See table below

	Material Quality Tests:
	
	

	  Bulk Specific Gravity
	ASTM C127
	2.60 min.

	  Absorption
	ASTM C127
	1.0 max.

	  Magnesium Sulfate Soundness
	ASTM C88
	

	
	(Five Cycles)
	3.0% max.

	  Clay Lumps & Friable Particles
	ASTM C142
	0.5% max.

	  Flat and/or Elongated Particles
	USACE CRD-C119
	5.0% max.

	  Degradation (LA Abrasion)
	ASTM C535
	30 max.

	  Mill Abrasion
	see description below
	9% max.

	  Abrasion Number
	see description below
	55 max.

	  Fractured Particles
	see description below
	80% min.


Table 617-2

Type 4A Ballast Gradations

	Sieve Size
	Percent Passing

	60 mm
	100

	50 mm
	90-100

	37.5 mm
	60-95

	25 mm
	10-35

	18.75 mm
	0-10

	9 mm
	0-3

	0.75 mm
	0-0.3


Mill Abrasion Test: A representative sample is obtained and sized using current ASTM methods of Test. From the coarse aggregate, split  a representative portion into a sample consisting of 1.5 kg passing the 37 mm sieve and retained on the 25 mm sieve plus 1.5 kg passing the 25 mm sieve and retained on the 19 mm sieve. The sample shall be washed and oven dried in accordance with the Los Angeles Abrasion procedure. The sample will then placed in a 3.7 liter, 225 mm external diameter porcelain ball mill pot, along with 3 kg of distilled water. The mill shall be rotated at 33 rpm for a total of 10,000 revolutions (5 hours). The sample shall than be wash-sieved though a 0.75 mm sieve and oven dried before weighing. Mill abrasion shall be calculated as a percentage loss in weight by the following formula:

Mill Abrasion = (Loss in Weight/Original Weight) x 100

Abrasion Number: The abrasion number is a number calculated with the results of the Los Angeles Abrasion Test and the Mill Abrasion Test given in this specification. The Abrasion Number shall be calculated by the following formula:

Abrasion Number = LA Abrasion Number + (5 x Mill Abrasion Number)

Fractured Particles Test: A representative sample is obtained and sized using current ASTM methods of Test. From each coarse aggregate fraction representing five percent or more of the submitted sample, split a representative portion into samples of within 10 percent of the weight specified in Table 617-3.

Table 617-3

	SIEVE
	SIEVE
	WEIGHT IN Kg’s

	PASSING
	PASSING
	+/- 10 PERCENT

	60 mm
	50 mm
	5.90

	50 mm
	37.5 mm
	5.30

	37.5 mm
	25 mm
	2.06

	25 mm
	37.5
	0.59

	18.75 mm
	25 mm
	0.18

	0.75 mm
	18.75 mm
	0.06


Each sample shall then be separated into fractured and non fractured particles according to the following criteria:

A fractured particle shall be a particle with three or more fractured faces. Each fractured face on the fractured particle must have a freshly exposed rock surface with a maximum dimension of a least one third the maximum particle dimension or 0.75 mm whichever is less and a minimum dimension of a least one quarter of the maximum particle dimension. The included angle formed by the intersection of the average planes of adjoining fractured faces must be less than 12.35 degrees for each of the faces to be considered as a separate fractured face.

Particles which do not meet the above criterion will be classified as non fractured faces.

The fractured particles for each sample will be calculated as a percentage by the following formula:

Fractured Particles = Weight of fractured particles x 100





Original Weight

2.
New Standard Carbon Rail: Rail shall 115# RE Rail Section and conform to the latest revision of the AREA/AREMA Manual, Chapter 4, Rail Specifications for steel rail and the ARRC Standard Plan 3.1. Rail shall be drilled at both ends. Rail shall be 23-24 meter length. Per AREA/AREMA Chapter 4, Par 2, Provision 11.2, rails shorter than 23 meter in length will not be accepted.

3.
New High Strength Rail: Rail shall 115# RE Rail Section and have a Brinell Hardness range of 341-388. Rail may be either head hardened or fully heat treated and conform to the latest revision of the AREA/AREMA Manual, Chapter 4, Rail Specifications for steel rail and the ARRC Standard Plan 3.1. Rail shall be drilled at both ends. Rail shall be 23-24 meter length. Per AREA/AREMA Chapter 4, Par 2, Provision 11.2, rails shorter than 23 meters in length will not be accepted.

4.
Track Spikes: Spikes shall be new, 5/8" x 6" prime, high carbon for 115# rail. Spikes shall be manufactured in accordance with AREA/AREMA design 5.2 and ARRC Plan 8.1. Spikes shall be packaged in 50 lb. boxes.

5.
Rail Anchors: Rail anchors shall be new one piece "Unit IV" for 115# rail as manufactured Unit Rail Anchor or approved equal, drive on type only. Rail anchors shall be manufactured of oil quenched carbon steel in accordance with AREA/AREMA specification 5.7 for rail anchors. Rail anchors shall be packaged with 50 anchors per bag.

6.
Tie Plates: Tie plates shall be new 7-3/4" x 14", AREA/AREMA Plan No. 8 for 5-1/2" rail base with A-8 punching in accordance with AREA/AREMA specification 5.1.12. Tie Plates shall have "Ribs" and square hold down holes in accordance with Plan No. 8.

7.
Angle Joint Bars: Angle joint bars shall be new 36" headfree, standard toeless, 6 holes for 115# rail with hole spacing to fit rail drilling per ARRC plan 5.12. Joint bars shall be quenched or medium carbon steel, rolled steel only, heat #16. Hole diameter shall be 1-1/8".

8.
Track Bolts, Nuts & Washers: Bolts and nuts shall be new and manufactured in accordance with AREA/AREMA Section 4.1.15. Bolts shall be of the appropriate size for the bolt hole of the rail and bar and sufficient length for a full nut, lockwasher and 1 ½ threads exposed after tightening, but not to exceed a 1" exposure after tightening. Lockwashers shall be new per ARRC Plan No. 7 and sized for the bolt diameter. 

9.
Cross Ties: Cross Ties shall be 7" x 9" x 8'-6" per ARRC Standard Plan 1.13. Cross ties shall be manufactured in accordance with AREA/AREMA Manual for Railway Engineering, Chapter 3; W.C.L.I.B. Grading Rules #17, paragraph 192b; and this specification. Hardwood ties shall be used in all curved track and grade crossings.

a.
Timber: Cross ties shall be sawn from sound, straight live timber, free from any defect that might impair durability and/or strength. Multiples or combinations will not be accepted. Cross ties shall be cut square at the ends and have all bark that impairs treatablility entirely removed.

b.
Stump Pull: Stump pulls will be graded the same as holes or splits in the end of a tie. Cross ties with a stump pull that goes into the interior more than 5" will be rejected.

c.
Wane: Cross ties shall have a minimum 200 mm face. Minimum face specifications apply to the entire length of the cross tie. All wane shall be free of bark.

d.
Knots: A knot exceeding in diameter one quarter (1/4) of the width of the surface on which it appears will be rejected if it occurs in the rail bearing area. Outside the rail bearing area, knots will be accepted up to a diameter of one third (1/3) of the surface on which they appear. A cluster of knots will be judged as being a large knot in damaging effect. Rail bearing area shall be defined as 20" to 40" from center of tie.

e.
Cross Grain: Any cross tie with cross grain exceeding one in fifteen will be rejected.

f.
Straightness: A cross tie will be considered straight when (1) a straight line along the top from middle of one end to middle of the other end is not closer than 75 mm from either side of tie, and (2) when a straight line along a side from middle on one end to the middle of the other end is everywhere more than 62.5 mm from top or bottom of the tie.

g.
Bark: Any cross tie containing more than a minimal amount of ingrown bark will be rejected.

h.
Saw Kerf: A saw kerf is not required.

i.
Mill of Manufacture Certification: A mill certification is required indicating that inspections have been performed and that the product is in conformance with specifications. The mill certification must also indicate the species of wood. All ties which pass the inspection will be clearly marked and identified as ARRC ties, unmarked ties will not be accepted.

j.
Treatment: All treatment shall meet the specifications of the American Wood Preservers Association Standards Book C6 ant the following guidelines. A treatment report shall be accurately completed for all charges and at a minimum shall contain the following:

i 
Charge number

ii
Date

iii
Wood species and size

iv
Total retort time in hours

v
Conditioning time in hours

vi
Pressing time in hours

vii
Retention in pounds per cubic foot

viii
Average penetration to be shown for oak

ix
Initial air time, if applicable

x
Gauge readings and times

xi
Treating operator's signature

xii
Seasoned condition (dry or green), if green show moisture content.

xiii
Final Vacuum

xiv
Wright of solution at 100 degrees Fahrenheit

xv
Work tank number and cylinder number

The preservative shall consist of a mixture of 50 percent by volume of creosote oil and 50 percent by volume of residuum oil, 50/50 coal tar solution may also be used. Final readings shall be entered on the treating report. Treating reports and charts shall become a permanent record maintained by the treating company with open access to ARRC personnel.

Care of Treated Wood: Extreme care shall be used in handling treated cross ties to avoid damage to the edges of the timbers or breaking through the treated portions and exposing untreated wood. The use of peavies, cant hooks, pickaroons, long hooks or pointed tools shall be such as not to break through the treated portion of the wood. If damage during handling which could potentially impair the longevity of material service life, this material shall then be retreated at the vendor's expense. All cost associated with retreatment, including oil, shall be the responsibility of the vendor.

l.
Boring: All cross ties shall be bored and adzed in conformance to the ARRC Standard Tie Boring and Adzing Plan 1.13. Adzing may be deleted if vendor will certify that ties furnished will be flat and provide a uniform bearing surface for the tie plates.

m.
Anti-splitting Devices: All hardwood cross ties shall have steel multi-nail anti-splitting end plates in accordance with AREA/AREMA Manual of Railway Engineering, Chapter 3, Section 1.8 titled "Ties and Wood Preservation", Section 1.9.2.3 titled "Nail Plates", and Section 1.10.3 titled "Nail Plates".

n.
Species: Acceptable softwood species are Western Hemlock, Ponderosa Pine and Lodgepole Pine. No other softwood species will be accepted. Acceptable hardwood species are Red Oak, White Oak, Hickory, Black Walnut, Gum, Beech, Ash, White Heart Sycamore, Hackberry and Hard Maple.

10. Modular Crossing Panels:  Crossing panels shall be modular reinforced concrete panels specifically designed for railroad crossing applications.  The particular manufacturer shall be regularly engaged in the fabrication of railroad crossing materials and the product must be approved, in writing by the Engineer.  Panels will be screwed to the ties with ARRC approved lag screws.  Manufacturers of reinforced concrete modular panels shall be one of the following or approved equal:


Century Concrete Crossings
800-527-5232


Omni Grade Crossing Systems
800-203-8034


American Concrete Products CO.
402-331-5775

KSA
412-227-2396


Premier Concrete RR Crossings
800-425-5556


Omega Industries, Inc.
360-694-3221


Magnum Manufacturing Corp.
801-785-9700


The manufacturer’s specifications for reinforced concrete crossing panels shall be submitted to the Engineer for approval. 
CONSTRUCTION REQUIREMENTS
617-3.01 GENERAL. Rail shall be removed to the nearest joint to the crossing to facilitate removal and replacement of the crossings. Any ties disturbed during rail or crossing removal and replacement shall be replaced with new ties and track fixation devices. Unless otherwise specified, all track materials and work methods shall comply with the applicable standards contained herein.

No Railroad flagging will be required. No portion of the existing track structure shall be removed prior to the approval of the Engineer which must be requested in writing 10 calendar days in advance of the work. 

All work on ARRC property shall be conducted in strict accordance with the requirements contained in Section 107-1.08 of these specifications.  

617-3.02 BALLAST. The ballast shall be manufactured, handled stockpiled and delivered in such a manner that it is kept clean and free from segregation. stockpiling of ballast will only be allowed over firm stable base areas. In order to minimize segregation, ballast shall be stockpiled in more or less horizontal layers with no dumping over the sides of the stockpile allowed. Travel of construction machinery and other vehicles over the top of the stockpile shall be kept to a minimum. Ballast dumped on subgrade prior to track construction shall be kept free from material tracked in by construction equipment. 

1.
Handling. Ballast shall be kept clean and free from segregation during handling and placing operations. Contractor shall submit his plan for handling and placing ballast. This plan shall include source, type of equipment to be used, location of stockpiles, and method of distribution.

2.
Placement of Intial Ballast. An initial layer or layers of ballast may be uniformly distributed over the finished subgrade and compacted before tie distribution at the option of the Contractor. The initial layer of ballast shall be limited to a total compacted depth that will establish the track surface at least 50 mm below final grade. Subgrade fouled or disturbed by Contractor's operations shall be repaired by Contractor at no additional cost to State.

A.
Each lift of ballast within the initial layers shall be uniformly spread and compacted with not less than two passes of a vibratory compactor with the following characteristics:

Gross weight

2270 kilograms minimum

Drum width

1450 mm minimum

Drum diameter
1050 mm minimum

Each compacted lift within the initial layers shall not exceed a depth of 200 mm.

B.
The vibratory compactor shall have a weight of not less than 2270 kilograms and shall be capable of applying a dynamic load of not less than 8155 kilograms at a frequency between 1,100 to 2,000 vibrations per minute. The compacting equipment selected by Contractor shall be subject to inspection and acceptance by Engineer.

3.
Placement and Compaction of Final Ballast. Ballast placed after track structure is installed shall be placed with equipment that will not damage the cross ties or the spiking and anchoring holding capacity.

A.
Vibratory squeeze-type tampers shall be used to compact ballast after final vertical track alignment has been achieved. Tools shall be maintained to manufacturer's specifications. Ballast shall be packed tightly under and around the tie from a point 450 mm inside each rail on both sides of the tie to the ends of the tie. Ballast around the center of the tie between the above limits shall not be compacted.

B.
Contractor shall prepare for Engineer's review and approval a detailed tamping procedure specification covering tamping equipment methods. The specification shall include a complete description of equipment to be used and variables that can be adjusted such as:

1)
Number of insertions of tamping tools per tie.

2)
Number of passes of tamping machine.

3)
Depth of penetration.

After tamping in complete, ballast shall be regulated to the design ballast section and all ballast removed from the top on cross ties, tie plates and base of rail. Contractor shall prepare for Engineer's review and approval a detailed raising, aligning, tamping and regulating procedure.

617-3.03 TRACKWORK. Track construction shall be performed in accordance with the AREA/AREMA Manual for Railway Engineering, ARRC Standards and as specified in the plans and specifications. Scope of construction includes but is not limited to, unloading and distribution of track material, distribution and spacing of cross ties, laying, bolting and spiking rail, placing rail anchors, raising, aligning and tamping track, and shaping ballast to the design section.

Construction procedures and methods shall be employed that keep the railroad subgrade from becoming rutted or disturbed and any operation that causes damage shall be stopped immediately. Alternate construction methods shall be instituted.

1. Track Alignment and Geometry. The track shall be constructed to match the existing alignment and profile.

2.
Tolerances. Deviations from indicated gauge, cross level, horizontal line, profile grade, and tie spacing shall conform to the following requirements:

A.
Gage: Shall be 1.4 meters plus or minus 3 mm. 

B.
Cross Level and Superelevation: Shall be plus or minus 3 mm from level on tangent or design superelevation on curve.

C.
Deviation from Horizontal Alignment: Plus or minus 6.25mm in a 19 meter chord. Plus or minus 12.5 meter total except in road crossings where total deviation shall be plus or minus 6.25 mm.

D.
Deviation from Profile Grade: Shall not exceed plus or minus 6.25 mm in 19 meter chord or a total of plus or minus 12.5 mm.

E.
Tie Spacing: Distance between centerline on adjacent ties shall be 488 mm and not vary more than plus or minus 25 mm from the indicated spacing, with the additional requirements that 48 ties shall be installed per 24 meters of track.

3. Cross Tie Distribution. Contractor shall receive cross ties from supplier and transport them to the work area in accordance with the AREA/AREMA "Handling of Ties from the Tree into the Track". Ties shall be placed on a smooth, compacted surface as specified herein, spaced as shown within specified tolerances, and laid normal to the centerline of track with heartwood face down. Line ends of ties in trackage shall be aligned uniformly on the right side of track when facing increased stationing.

4.
Tie Plates and Spikes. Tie plates shall be attached to the cross ties with line and hold-down spikes driven to the indicated patterns. Spikes shall not be overdriven. Spikes shall not be driven to contact the rail base, but a clearance of between 1.5 mm and 4.5 mm shall be maintained between the bottom of the spike head and the base of the rail. Contractor may pre-plate cross ties prior to distribution. If Contractor chooses to pre-plate the cross ties, he shall furnish any additional material required at no added cost to Owner. Contractor shall use a jig to compensate for fabrication tolerances to achieve track gage tolerances. When track spikes are withdrawn from timber ties, the holes shall be plugged with a creosoted, cedar or granular tie plug to tightly fill the hole. All unused field drilled holes shall be filled with tie plugs.

5.
Rail Laying. Standard carbon rail shall be used on all tangent track and curves up to four degrees. High strength rail shall be use on curved track over four degrees. Rail shall be laid in accordance with the details and procedures that follow:

A.
Rail Distribution; Rails shall be distributed along the roadbed with the head of the rail up and in such a manner and using equipment that will prevent damage to them. Dropping rails from the sides of railcars or trucks will not be permitted.

B.
Rail Laying: The base of the rail and surface of the tie and tie plate shall be cleaned prior to laying. Rails shall be laid one at a time without bumping or striking. Rail ends shall be brought squarely together against the expansion shims and completely bolted before spiking. Rails shall be laid so that the joints in opposite rails are staggered not less than 6 m apart, plus or minus 600 mm, except closer joints may be required at turnouts or roadway crossings. Rails of less than standard length shall be used to space the joints on curves. Rails shorter than 4.5 m shall not be used. Rail shall be layed so no joints are in grade crossings.

C.
Rail Cutting and Drilling: Rails shall be cut square and clean by means of rail saws. Holes for complete bolting of cut rail shall be precisely marked, center punched and drilled using an exact template for alignment. In no instance shall marking through, or drilling through joint bars be allowed. Holes shall be deburred. New holes shall not be drilled between two holes already drilled. Burning or cutting or rails or bolt holes by means of an acetylene torch will not be permitted. All cut rail ends shall be beveled at the head and be hardened to conform to AREA/AREMA "Manual Specifications for Steel Rails", Supplementary Requirement S1.

D.
Rail Joints: The fishing surface of the rails and joint-bars shall be wire-brushed to remove rust before assembly. Allowance for rail expansion shall be made at all joints by the use of expansion shims placed between the ends of adjacent rails. The proper expansion allowance shall be determined by the use of the following table:

	Rail Temperature
	Shim Thickness in mm

	(Degrees C)
	(12 meters Rail)

	Below – 14
	8

	-13 to –4
	6

	-3 to 7
	5

	8 to 18
	3

	19 to 29
	2

	Over 29
	None

	
	

	Rail Temperature
	Shim Thickness in Inches

	(Degrees C)
	(23.8 or 24.4 meter Rail)

	Below 2
	8

	2 to 8
	6

	9 to 15
	5

	16 to 22
	3

	23 to 29
	2

	Over 29
	None



For shorter lengths of rail, proportionate shim thicknesses shall be used. The temperature of the rails shall be determined by the use of an AREA standard rail thermometer, placed on the base of the rails close to the web on the side shaded from the sun. Sufficient time shall be allowed to accurately record the temperature. Care shall be taken to assure that shims are not squeezed or damaged during installation of shims or rails. Shims shall be removed from between rail ends as soon as the bolts have been tightened and the rail anchors applied. All track bolts shall be installed when the rail is laid and tightened before spiking. Final bolt tension shall be between 542 joules and 813 joules torque. Bolts shall be tightened once, at the time of rail installation. Final tension shall be checked and adjusted as necessary just prior to final acceptance.

E. Rail Anchoring: Rail anchors shall be applied with full bearing against the tie to prevent movement of rail. Should it become necessary to adjust anchors, they shall be removed and reapplied in their proper position. Rail anchors shall not be applied to either rail on ties under joints, or where they will touch welds. Anchor pattern shall be in accordance with ARRC Plan No. 1.21.

617-3.04 MODULAR CROSSINGS. The Modular Crossings shall be constructed in accordance with ARRC Standards shown in the plans.  All modular crossings shall be constructed with Pandrol Plates, Pandrol Clips and approved screws or equal. Perforated pipe shown on the standard drawing shall be deleted unless shown on the contract drawing details.

617-3.05 ASPHALT CONCRETE PAVEMENTCROSSINGS. The Asphalt Concrete Pavement Crossings shall be constructed in accordance with ARRC Standards shown in the plans. The Contractor shall supply the 70# worn rail. Perforated pipe shown on the standard drawing shall be deleted unless shown on the contract drawing details.

617-4.01 METHOD OF PAYMENT. No measurement will be made. Final acceptance by the Engineer of the completed work will constitute measurement.

617-5.01 BASIS OF PAYMENT. 
The contract price of Lump Sum shall be full compensation for all labor, materials and equipment necessary to: remove the existing crossings; excavate for the placement of new ballast and dispose of the excavated material; install new ties and track including track ties, plates, anchors, joint bars, bolts, nut, washers, etc.; install new concrete modular roadway and asphalt concrete pathway crossings; and complete any other required work as specified in plans and specifications.

Payment will be made under:

Pay Item No.
Pay Item
Pay Unit

617(1)
Railroad Crossing
Lump Sum

Project Name: AIA Terminal Redevelopment Landside Civil Improvements, Phase 2
Project No.:  NH-0538(8)/54000/54409
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