CE 550
Spring 2005
Dr. Souleyrette

Advanced Highway Design


State Trunk Highway 29 (STH 29), IH 94 to Chippewa Falls
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STH 29 is the most heavily traveled east/west route across northcentral Wisconsin, linking IH 94 in Elk Mound to Green Bay, as shown in Figure 1.  It serves as an important regional, state and national link for business, industry and agriculture.  The importance of STH 29 to the state’s industry and agriculture is shown in the high number of truck traffic that currently uses the roadway.  The Highway 10/29/45 Corridor Study emphasizes the economic importance of the corridor.  The study demonstrated that the construction of STH 29 will be an economic benefit to the north central Wisconsin region.  STH 29 is identified in the Corridors 2020 as part of the state’s multi-lane backbone system of roadways.  STH 29 is vital to the distribution of agriculture and industrial commodities to the local market and is a key recreational travel route.
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	Figure 1: STH 29 Corridor from IH 94 to Green Bay, WI


This segment of STH 29 will construct a bypass around the City of Chippewa Falls and provide a four-lane facility to IH 94, as shown in Figure 2.  It is located in Dunn and Chippewa Counties. The improvement to a four-lane facility with managed access will improve safety.  The Chippewa Falls bypass will alleviate traffic congestion in the downtown business district of Chippewa Falls and provide for a more efficient route for through traffic on STH 29.

An important purpose for this improvement is to provide a facility that will safely and effectively handle the proposed traffic volumes.  Current and projected traffic flow is hampered because 14% of the traffic volume is comprised of trucks.  The facility currently operates at a LOS C to D.  By the construction year 200, the projected traffic is to be as high as 8,800 vpd near the west end and 16, 100 vpd near the east end, which equates to a LOS D to E.  By the year 2020, the traffic volumes are projected to grow to as high as 11,400 vpd on the west end and 21,400 vpd on the east end.

This project will expand a two-lane roadway to a four-lane divided facility located off the existing alignment.  The western nine (9) miles will be constructed as an expressway facility with over fifteen (15) at-grade intersections and private entrances.  The remaining eleven (11) miles will be constructed to freeway standards with four (4) interchanges and eight (8) over/under passes of local roads.  There is also a major river crossing of the Chippewa River with dual 310 m structures.

Fourteen construction projects will be let to build the 20 miles of STH 29 and the intersecting roadways.  The first construction project began in 1999 and the final construction project will be completed in 2005.  
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	Figure 2: STH 29, IH 94 to Chippewa Falls: CTH T Interchange


The CTH T interchange construction project was built in 2002.   This project was LET to construction as a grading project; however, approximately 1 mile of concrete pavement was included in the project for CTH T.

The following design criteria were used for this segment of the project:
	
	Mainline
	CTH T
	CTH T Ramp

	
	
	
	

	Design Class
	A3 Standards
	
	

	Design Vehicle
	WB-62
	
	

	Design Speed
	110 km/hr
	90 km/hr
	Design

	ADT 2000
	15,820 vpd
	3,700 vpd
	---

	Design ADT 2020 
	21,400 vpd
	11,550 vpd
	---

	Maximum Superelevation
	6%
	6%
	6%

	Grade
	+0.500%
	+5.521%
	Design

	Crown Slope
	2%
	2%
	2%

	Median Width
	18 m
	 0 to 9 m
	N/A

	Lane Width
	7.2 m
	3.6 to 7.2 m
	4.5 m

	Clear Zone
	9.0 m
	9.0 m
	5.0 m


The CE 550 Advanced Highway Design graduate class will tackle the design of a rural freeway diamond interchange exit ramp and an interchange ramp terminal/intersection with urban features.  The class will be responsible for following the design guidelines as presented in the Wisconsin Department of Transportation, Facilities Development Manual (FDM) and any supplemental material provided by the instructor.
Rural Interchange Design

Figure 3 shows the plan view of the CTH T interchange design as built in 2002.  The class will design the southwest exit ramp from STH 29 to CTH T.
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	Figure 3: CTH T Interchange Alignment


The following geometric elements for a freeway exit ramp will need to be designed for the class project:

1. Horizontal alignment with curve data

2. Vertical alignment with curve data

3. Ramp design speed

4. Typical cross section
5. Superelevation diagram

6. Gore area cross sections
The mainline (STH 29) and side road (CTH T) horizontal and vertical alignments and grades will be provided.  Consideration must be given to the relationship between the ramp elements and their interaction.  The class will also need to provide cross section elevations every 10 meters in the gore area to assure the compatibility between the mainline and ramp profiles.  A spreadsheet will be provided to assist with this task.
“Urban” Intersection Design (Ramp Terminal)
Intersection design is another element of design that needs careful consideration.  The intersection of two roads requires coordination between both horizontal and vertical geometric elements, as well as channelization and drainage.  Curb and gutter and pavement grades are critical around the radiuses of intersections when considering drainage, especially in northern climates.  It is important to remove the water from the intersection and avoid low spots through wide intersections.  Figure 4 shows a detail of a ramp terminal on the CTH T interchange.
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	Figure 4: CTH T Interchange Ramp Terminal (West)


The following design elements for an “urban” intersection will need to be designed for the class project:

1. Intersection layout

a. Type of intersection

b. Design vehicle turning radiuses (i.e. paths)

2. Curb and gutter grades – CTH T

3. Curb and gutter grades – Radius

4. Inlet locations

5. Joint spacing

The CTH T and Ramp alignments and profiles will be provided.
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Source of Information and Data: 
STH 29 Design Study Report and Project ID 1052-05-83 prepared by Owen Ayres and Associates, Inc. for the Wisconsin Department of Transportation


