UNION PACIFIC RAILROAD

SCOPE OF STRUCTURES

DESIGN ENGINEERING AND PERMITTING SERVICES

AT NEW AND REPLACEMENT STRUCTURES
All designs are to be based on State Plane Coordinates and vertical datum used for the track and topographic survey.

Within the limits of each project, a survey control point is to be established near each structure where work will be performed and shall be located outside the anticipated project construction limits.  .

Stationing for all structure design drawings is to be based on existing low milepost backwall at 100+00.00 or use project stationing. Drawings for structures within the project limits shall include an equation to reference project stationing. 

A consultant structures design project manager is to be designated and shall be the main point of contact with UP regarding structures design. Consultant structures design project manager is to work directly with consultant track design manager to coordinate disciplines.

UP may not possess drawings of all existing structures.   All available drawings will be provided.

For this proposal, assume new structures consisting only of jacked and bored culvert replacements 48” and smaller will be shown on the track plans and will not require a separate drawing.  Those outside the proposed double track areas may be handled with a typical drawing and a table showing all data necessary for construction.    Those within the proposed project will be handled with a cross-section on the track plans.  The scope of work for culverts will not be finalized until after an initial site visit is made by the H&H lead or in some cases until an H&H study and recommendation has been completed and approved.

At many structures, separate structural drawings will not be required.  The consultant is required to include in the track plans and list of bid items all information needed for the contractor to bid on the work required, including work not within grading limits for the proposed project.   This work may include cleaning out culverts.   

All structure work to be done must be included in the estimates described in Section 4.5 of this proposal, regardless of whether design drawings are required or not.

The consultant will be required to obtain all survey data necessary for design work.    UP will supply a flagman for site surveys.  Consultant will be required to submit a survey point plot (MicroStation V8 format) along with point file and/or field measurements and site sketches as appropriate for work to be done.  A photo array is to be submitted for each bridge, box culvert, where design is required.   

At underpasses, where existing spans are to remain, proposed sacrificial beams are to be set at the existing low chord elevation.  At underpasses where spans are being replaced, proposed sacrificial beams are to be set at the proposed low chord elevation.  

Consultant shall be responsible for design of pier protection at overheads if needed.  

As noted in Section 3.2, all borings required for proposed bridge construction are to be included in this proposal.

Ten percent type, size and location drawings must be provided to UP for all overpasses and underpasses.   Submittals need to clearly show the street name, city, county and DOT#.  These drawings will be for preliminary submittals to agencies.

All bridges will require Private Property/No Trespassing Signs.  This applies to both bridge and deck projects, and regardless of the portion of the bridge being replaced/redecked.  

For single or double track, provide two signs:  one on the right side at each end of the bridge.  For three or more tracks, provide four signs, to be installed at each corner.  For purposes of determining number of Private Property/No Trespassing signs required, an access road shall be considered equivalent to a track.  For example, a bridge with two tracks and an access road will require four signs.    Material shall be shown in the bill of material as ordered by UP Manager Structural Projects.  A note is to be included on the drawing that states where Contractor is to install signs.   Per Engineering Standards drawings 0538 and 0599, the following items should be ordered: P00-2616 This item number includes all hardware, signs, and posts required.
Consultant is to develop a schedule for bridge submittals that must be approved by UP.  Drawings must be submitted at a steady pace, not all at once.  The schedule must allow 30 day review time by UP.  Drawings must be submitted on a schedule that allows the projects to be bid according to the schedule developed as a part of this proposal.

Once drawings are signed by UP, the consultant will be responsible for adding store item numbers, the electronic signature and making pdfs.  PDFs must have a print quality similar to printing from the MicroStation drawing.

Section 1 Design Guidelines

Section 1 Hydraulic/Hydrologic Design

The UP Structures Design project manager will review consultant’s recommendations and provide the consultant with an approved structure recommendation for each location. UP Structures Design project manager will determine if the existing main track structure will be replaced or if it will remain in place.  H&H guidelines are included as an attachment to this RFP.

Section 1 Structural Design

All structures shall be designed per the AREMA Manual for Railway Engineering (current edition) and UP standards and guidelines except as superseded or modified in this section. Design of grade separation structures shall also meet the requirements of any federal, state, or local governmental entity that has jurisdiction for grade separation structures. Clearances at grade-separated crossings shall be per UP standards, crossing agreements, and any applicable governmental entity requirements. In the event of conflicts among design requirements, the more restrictive will apply.

Non-standard superstructures shall be designed for E-80 live load or Alternate 100-kip axle loads for steel structures as applicable. Design of bridges for longitudinal load shall be per the 1996 AREA Manual. Dead loads shall be calculated using 21″ minimum and 30″ maximum depth of ballast. Standard concrete ties shall be used for all load distribution calculations.

CADD work and electronic plan submittals will be required to meet UP Structures Design Standards, must be developed in MicroStation V8i, and made available in both pdf and electronic formats. UP has the right to review all design drawings prior to acceptance. The process of this review will be negotiated with the successful consultant.  Drawings to conform to requirements outlined in the UPRR Structures Design Computer Drafting Style Manual.
Section 1 Bridges

Section 1 General

Bridge elevations shall be determined using 12” minimum ballast under standard concrete ties. On super-elevated curves, minimum ballast shall be maintained at the low rail location. For waterproofed bridge decks, minimum ballast shall be taken from the top of the waterproofing materials. For tangent track, minimum clearance to handrail shall be 8′-6″ from centerline of track, unless the clearance required by applicable law is greater.  On curves, this minimum clearance shall be increased 1 ½” per degree of curvature.

Section 1 Standard Bridges

Standard bridges include precast/pre-stressed concrete beams or short steel beam spans on precast concrete bent caps supported by driven steel HP14x89 piling. Standard bridges also include long steel beam spans and low profile through-plate girder spans. All proposed structures must be approved by the UP Structures Design Project Manager. Current UP bridge standards will be provided to the successful consultant.

Section 1 Design Requirements

Standard bridges shall be designed per the UP bridge standards. Structural design calculations for standard bridge components are not required as long as the site-specific conditions fall within the design limitations presented in the standards. Seismic forces need not be considered in the design of standard bridges.

All bridges or spans over roadways shall be waterproofed.

Section 1 Material Requirements

Specifications for bridge materials shall be per the UP bridge standards. These are minimum requirements and any deviation requires UP approval.

Waterproofing shall consist of butyl rubber membrane and asphalt sheets. Design examples will be provided to the successful consultant upon request.

Section 1 Non-Standard Bridges

Section 1 Design Requirements

Non-standard bridges include steel deck plate girder spans, through-plate girder spans and any steel or precast/pre-stressed concrete spans that fall outside the limits of the UP standards.

Section 1 Material Requirements

Specifications for precast/pre-stressed concrete members shall be developed following the UP Specification for Precast/Pre-stressed Concrete Beams. The design compressive strength of concrete shall be specified by the Consultant’s design engineer. In no case shall the design compressive strength be less than 4000 pounds per square inch at 28 days for precast/pre-stressed concrete members.

Structural steel for bridge members carrying railroad live loads shall meet the requirements of ASTM A709 Grade 36, 50, or 50W. Fracture critical members shall meet the notch toughness requirements in the AREMA Manual Chapter 15, Section 1.14. Structural steel members carrying railroad live loads, but not defined as fracture critical shall meet the impact testing requirements of ASTM A673 Charpy V-notch toughness T2. Steel members that do not carry railroad live loads may be specified as ASTM A588, A992, A847, or A36.

Structural steel shall not be painted. Weathering steel shall be specified for all exposed steel, except that steel for decks shall not be weathering steel. All steel visible in the finished bridge shall be commercial blast cleaned to a minimum of SSPC-SP 6 surface finish. Steel that will not be visible shall be solvent cleaned to SSPC-SP 1 surface finish. All faying surfaces, regardless of location, shall be commercial blast cleaned to a minimum of SSPC-SP 6 surface finish.

Waterproofing shall be spray-applied elastomer membrane with integrated ballast protection mat (Bridge Preservation L.L.C. or equivalent).  The contractor shall submit all material specifications and installation procedures to the UPRR Office of AVP Engineering Design/Construction at least two weeks prior to installation.  All surfaces to be waterproofed shall be prepared in accordance with the manufacturer’s recommendations.   After installation of waterproofing is complete, the contractor must obtain acceptance from the UPRR Project Manager and immediately cover the surface with six inches of ballast.

Section 1 Culverts

Section 1 General

Proposed culverts shall be perpendicular to the centerline of track. UP approval is required to skew any culvert.

Existing culverts shall be plotted on a site-specific cross section.  The section shall either confirm that the existing culvert length is adequate or determine the extension length required.

Section 1 Standard Culverts

Standard culverts include smooth steel pipes (SSP), corrugated steel pipes (CSP), corrugated steel structural plate pipes (SPP), and reinforced concrete box (RCB) culverts.

Section 1 Design Requirements:

Standard culverts shall be designed per the UP culvert standards. Headwalls, wing walls and aprons will be required only if dictated by the hydraulic recommendation or if needed to avoid the purchase of additional right-of way. Headwalls, wing walls and aprons, when required, shall be cast-in-place reinforced concrete per UP standards. For siphons, cast-in-place reinforced concrete drop inlet and outlet structures shall be per UP standards.

Structural design calculations for culvert pipes or barrels are not required when fill heights are within the limits presented in the standards. For cast-in-place reinforced concrete headwalls and siphon inlet and outlet structures, structural design calculations are not required when site-specific conditions fall within the 

Section 1 Material Requirements:

Specifications for culvert materials shall be per the UP culvert standards. These are minimum requirements and any deviation requires UP approval.

Section 1 UP Standards

Section 1 General

Standards and guidelines provided will include:

UP Bridge and Culvert Standards

· Concrete Beam Bridge Standards, 30” Box Beams, 14”, 16”, 18”, and 20” Slab Beams, including superstructure, substructure and general arrangement.

· Steel Beam Bridge Standards, 14’ to 34’ Lengths, including superstructure, substructure and general arrangement.

· Steel Beam Bridge Standards, 31’ to 69’ Lengths, including superstructure, substructure and general arrangement.

· Low-Profile Steel Through Plate Girder Bridge Standards, 31’ to 60’ Lengths, superstructure only.

· Pipe Culvert Standards

· Pipe Culvert Headwall Standards

