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 Structure Selection Memorandum 

Introduction 
This memorandum details the selection process for the construction of a new structure on the proposed 

alignment of Weld County Road (WCR) 9 ½ crossing the Little Thompson River on the new arterial 

roadway consisting of WCR 9 ½ and Larimer County Road (LCR) 3 (a.k.a. North IPA).  The study 

encompasses an approximate 13.25-mile improvement project, limits of the project are south of WCR 

32 to south of US-34, terminating at Ronald Reagan Blvd.  The alignment was identified in the 2003 Weld 

County I-25 Parallel Arterial Study and consists of improvements to the existing sections of WCR 9 ½ and 

new roadway alignments to complete the 13.25-mile stretch.  The ultimate project consists of but is not 

limited to: at-grade intersections, railroad crossings, floodplain crossings, drainage improvements, utility 

relocations, access control planning, phased implementation, and right-of-way definition.  

 

 

 

 

 

 

 

 

This memorandum is an abbreviated version of the CDOT standard Structure Type Selection Report due 

to the conceptual nature of this project.  The proposed structure selection process broadly follows the 

guidelines set forth in the CDOT Bridge Design Manual.  Precast, prestressed, concrete girders with cast-

in-place concrete decks and integral pile-bent substructures were only considered since it is a standard 

structure type common to Colorado and is considered the best suited for the purposes of this project at 

this time. A formal Structure Type Selection process will be completed to determine the most cost 

efficient and prudent structure alternative for this location at a later date. 

Figure 1 - Project Map 
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Figure 2 - Aerial Photo of WCR 9 ½ and Little Thompson River 

Existing and Proposed Conditions 
The new alignment of WCR 9 ½ in the vicinity of the Little Thompson River crossing is approximately 

0.75 miles east of I-25 with a typically curved alignment that begins at the intersection of WCR 44 and 

extends north to WCR 46. The Little Thompson River is located approximately 1500’-0” north of WCR 44 

and crosses WCR 9 ½ at a 20-degree skew. The horizontal alignment will be within the tangent section of 

the reverse curve and the vertical alignment will be a constant 0.50% grade at the crossing, meeting the 

design requirements for a roadway design speed of 55 mph.  There is no existing roadway or structure at 

this location. The alignment at the river crossing was set based on crossing the floodplain at its 

narrowest width. The natural topography at the proposed crossing location constricts the floodplain 

width to approximately 200’-0”, whereas it is significantly wider both upstream and downstream of this 

location. 

The proposed roadway typical section across the bridge will consist of a four-lane divided highway with 

two 12’-0” lanes, an 8’-0” outside and a 4’-0” inside shoulder, and an 8’-0” barrier-separated sidewalk in 

each direction with a 15’-0” median.  The structure crossing the Little Thompson River will be split into 

separate structures for northbound and southbound traffic and each will be 48’-0” out-to-out deck to 

accommodate the approach roadway section, CDOT Bridge Rail Type 9 and a 1’-0” wide pedestrian 

railing.   

The proposed two-span structures will consist of eight BT-63 bulb-tee girders at 6’-0” spacing, an 8” 

cast-in-place concrete deck and integral pile-bent abutments, and pier, with spans of 90’-0” and 130’-0” 

center-to-center of substructures and a 20-degree skew. This layout will place the proposed abutments 

behind the existing riparian area and provide adequate waterway area to convey the 100-year flood, 

while also placing the pier outside the main channel to reduce flood impacts, scour potential and 

affording easier access for the contractor. 
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Other Structure Layouts Considered 

The following structure layouts were also considered but were deemed impracticable when compared 

to the proposed structure. 

Single Span Structures: 

• Single span at 217’-8” with a 20-degree skew. 

• Single span at 230’-9” with a 0-degree skew. 

These structures would span the existing riparian area and floodplain limits without the need to 

construct a pier within the floodway. At the request of CDOT Region 4 the 0-degree skew option was 

considered to increase the ease of future maintenance and construction, but the additional length 

required would increase the construction costs when compared to the skewed option and was 

therefore not used.  Both single span options would be too long for conventional precast, 

prestressed, concrete girders typically used in Colorado and would increase construction costs for 

fabrication, shipping and installation for steel superstructure types while also raising the proposed 

roadway an additional 1’-0” or more due to increased structure depth to meet hydraulics and 

freeboard requirements, therefore a single span option was deemed impracticable. 

Multi Span Structures: 

• Two spans at 142’-0” and 94’-0” with a 0-degree skew. 

Per the request of CDOT Region 4, similar to the single span structures a non-skewed two span 

alternate was considered to increase the ease of future maintenance and construction, but the 

additional length required would increase the cost of construction when compared to the skewed 

option.  The skewed option also places the abutments more in alignment with the floodplain, thus 

decreasing the potential for abutment scour during a major flood event. 

Right of Way (ROW) Impacts 
There is no existing ROW located within the limits of this work. Proposed ROW will be required for the 

widened roadway and will be 120’-0” wide total. Additional 30’-0” permanent construction easements 

will be required on each side of the roadway within the vicinity of the structures to allow adequate 

space to taper the existing stream grading to meet the proposed bridge opening.   

Geotechnical Investigation 
A geotechnical investigation was not completed as part of this work and will be completed during the 

next phase of design.  The proposed foundation type will be revaluated after the geotechnical 

investigation is complete. 

Traffic Impacts 
There will be no impacts to traffic during the construction of the bridges since there is no existing 

roadway being used.  Impacts to traffic on WCR 44 and WCR 46 to construct the proposed intersections 

will be separate from this work.  
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Utilities 
There are no known utilities located within the vicinity of the work at this time.  A utility survey will be 

completed during the next phase of design to ensure that any buried utilities within the area are 

located.   

Hydraulics 
A hydraulic analysis has been completed for this structure and will be included in the Drainage and 

Hydraulics Report for the project (anticipated to be completed in May 2020).  The proposed structure is 

designed to convey the 100-year design flood and provide more than 2’-0” of freeboard.  See the 

Drainage and Hydraulics Report for additional information. 

Environmental Concerns 
An Environmental Impact Study is not being completed as part of this work.  It is anticipated that 

environmental permits consistent with a Categorical Exclusion will be required for the construction of 

the structures. During final design appropriate environmental investigations will be completed.  It is 

anticipated that a Section 404 permit from the Army Corps of Engineers will be required to construct the 

bridge due to impacts to Waters of the U.S.  It is also anticipated that a Conditional Letter of Map 

Revisions (CLOMR) will need to be obtained from FEMA prior to construction. 

Conclusion and Recommendation 
Based upon information contained within this memorandum, the project team recommends 

constructing two new structures separating the northbound and southbound traffic of North IPA to 

cross the Little Thompson River.  See the attached General Plan and Elevation sheets for additional 

information. 






