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• To design an intermodal facility utilizing the ATMS 
system with capability of supporting high-speed freight 
rail

• To plan parallel transportation enhancements in the 
Kankakee area

• Unlike past projects, develop a wholly “new” kind of 
facility

GOALS





Possible locations for Intermodal facility

•There were 4 sites that were chosen as possible locations for the Intermodal Facility:
•2 In-City Locations
•2 Out-of-City Locations



Criteria for In-City Location

• Located in Kankakee, Il

• Requires total of 90 Acres

• Would only contain the Intermodal Facility

• Have to locate sites with Industrial Zoning

• Minimize Impact with residential areas

• Would be located approximately 30 miles 
from I-55 and I-65



In-city Location 1

• Currently a small NS storage yard
• Would have to purchase 45 acres of additional land
• Will accommodate for a 5000 ft ATMS



In-city Location 2

• Currently used for 
agriculture purposes

• Zoned for Industrial

• Will accommodate for 8000 ft 
ATMS

• Located on NS Railroad



Criteria for Out-of-City Location

• Requires a total of 3,500 acres 
– Compared to UP facility North of Joliet

• Close to Kankakee, Il
• Would contain the following:

– Intermodal Facility
– Residential Area
– Industrial Area (Warehouses)

• 20 One million sq ft facilities

• Would require the rezoning of Agricultural Zone 
to Industrial, Commercial, and Residential Zones
– This is a planned urban development



• South of Bonfield, IL

• 44 Miles from Roselawn, IN (I-65)

• 13 Miles from Kankakee (I-57)

• 17 Miles from Dwight (I-55)

• Located on NS Railroad 

• West of Momence, Il

• 22 Miles from Roselawn, IN (I-65)

• 11 Miles from Kankakee, Il (I-57)

• 43 Miles from Dwight, Il (I-55)

• Located on NS Railroad 

Out of City Location 1

Out of City Location 2







Aerodynamic Drag of a High 
Speed Freight Train



Problem

• What is the drag force of a high speed freight 
train at 60 and 90 mph?

• Two trains; 8000 and 10000 ft long, each 
hauling double stacked containers 

• What is the coupler force between cars?



Analysis



Results

Velocity 

(mph)

Aero Drag 

(lbf)

Total Drag 

(lbf)

Total Drag 

(.84% Grade) 

(lbf)

Total Weight 

of Train (lbf)

8000 ft Train
60 116,820 34,459,132 465,883,132 

55,440,000 

90 262,845 34,891,132 466,315,132 

10000 ft Train
60 145,165 42,571,132 578,827,886 

65,840,000 

90 326,622 43,003,132 579,259,886 



Coupler Force
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Enclosed Area: 1,046,875,000 lbf∙ft Enclosed Area: 648,437,500 lbf∙ft
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Kankakee Connector

Proposed 

Peotone 

Airport

Proposed 

Illiana

Proposed

Kankakee Connector



Kankakee Connector 
Layout Options

Option 1

Option 2



Option 1

• 13.3 miles

• Runs along the NS track

• In-city facilities located   

extremely close

• Approx. 16.4 miles south of      

proposed Illiana Expwy       

(on I-57)

2 level (highway, freight) 3 level (highway, freight, hi-speed rail) 1 level (hi-speed rail)



Option 2

• 15.5 miles

• Runs outside of Kankakee

•Approx. 19.2 miles south of      

proposed Illiana Expwy

(on I-57)

2 level (highway, freight) 3 level (highway, freight, hi-speed rail) 1 level (hi-speed rail)



Option 1 Exits

• Illinois 17
• 1.6 miles (from start of option)

• I-57
• 8.8 miles (7.2 miles exit-to-exit) 

• County Highway 54
• 12.2 miles (3.4 mi exit-to-exit)



Option 2 Exits

• Illinois 115
• 4.9 miles (from start of option)

• US 45/52
• 6.9 miles (2.0 mi exit-to-exit)

• I-57
• 8.8 miles (1.8 mi exit-to-exit)

• Illinois 17
• 12.4 miles (3.6 mi exit-to-exit)



Comparison

Option 1 Option 2

• Length of 13.3 miles • Length of 15.5 miles 

• Runs through Kankakee • Runs outside of Kankakee

(to the south)

• Runs on along existing NS 

track

• Necessary acquisition of 

land (approx. 659 acres)

• 16.4 miles south of Illiana • 19.2 miles south of Illiana

• 3 possible exits • 4 possible exits





RECOMMENDED
Combination  of  Option 1 & 2

3 level  (Hi-speed, Freight, Highway)

1 level (Highway)

2 level  (Hi-speed, Freight)

2 level  (Freight, Highway)

1 level  (Freight)

1 level  (Hi-speed)



3D Viaduct Model 

Kankakee Connector Viaduct 







Top Level- High Speed Passenger Rail



Middle Level- Freight Railroad



Lower Level (below Viaduct) - 2 lane Expressway with 
Shoulders



Lower Level (outside Viaduct) - 2 lane Expressway



Cross Sectional View (4 lanes) Above View



Top Level: High Speed 

Passenger Rail allows 

passengers the best view 

of surroundings, and has 

the lightest vehicle weight.

Middle Level: 

Intermodal Railroad

Lower Level: 4 Lane 

Expressway for Cars and 

Trucks, 2 Lanes under 

Viaduct and 2 Lanes outside 

ground level to facilitate 

street interchanges and 

frontage roads.



2 Level Model



3 Level Model



The Kankakee Connector

provides access to the 

newly-developed 

intermodal facility. 

Home to:

•Multiple warehouses

•Residential community

•Pathway to the Future



Dimensions of the warehouse:

Area 1,000,000 ft2

L 2,000 ft x W 500 ft x H 25 ft  

Dimensions of the loading gate:

H 8.5 ft x W 8 ft

50 ft span, 3 gates can be placed 

between 2 structural columns.

Assumptions: 

•Location: Midway Airport Outdoor Design Conditions

•Zone 5 of ASHRAE Recommendation Guide.

Energy Efficient Warehouses



Heat Loss Charts
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Total Heat Loss: 12,032,734 Btu/hr             Total Heat Loss: 8,656,231 Btu/hr

(Calculated for the worst weather condition, Toutside=-1.6F)

Initial Construction cost: low

Maintenance cost: high

Initial Construction cost: high

Maintenance cost: low

Natural gas 

cost: $47,000 

Natural gas cost:  

$20,000



Pathway to the “Future”



Construction
Crude

• Polycarbonate panels

• Brick 4” w/o ins.

• Concrete floor

Better
• Double glazing low e

• Concrete 8” w/ ins.

• Super ins. floor

Orientation of pathway: North/South

Model simulated on IES software



Winter Conditions (Crude and Better construction unventilated)

Summer Conditions (Crude and Better construction unventilated)

Solar Heat Gain Calculations



Proposal

For Winter (Green line),

•Scheduled ventilation 

during night (~2 hours).

•Use of electronic sensors 

to activate ventilation  

when needed during  day.

For Summer (Orange line), 

•Vents fully open 24 

hours/day.

•Operable louvers mounted 

on the bottom of the side 

doors to force natural  

ventilation.

Better Construction:



Wind Rose Plots
• Station: Midway Airport, IL

• Critical months for natural ventilation: June, July, August

Wind Rose Description: The wind roses show the frequency of winds blowing from particular directions during a

given month over 30 years period for Midway airport. The Wind roses represent a 24-hour average. The length of

each spoke indicates the percentage of time the wind is from a certain direction. The color-shading indicates what

percentage of time the wind speed is from that direction. Units in Knots (1 kt = 1.151 mph).

Source: http://www.crh.noaa.gov/lot/?n=avnclimo 



LED Pathway Lighting

• Operation Temperature: -40 F up to 85 F

• Less energy consumption

• Up to 50,000 hours of operation

• Dimmable up to 20%

• 5 year Warranty

LED LR6-DR100 Luminaire 

installed every 20 ft





Current Kankakee Housing

Riverwoods Apartments East Court Apartments



Site Bird’s Eye View



Residential Site Plan

To Industrial Park
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Ground Floor

Lobby

Courtyard



Typical Floor

Typical 2 Bdrm (968 SF) Typical 1 Bdrm (968 SF)
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Main Elevation



Minor Elevation



Bird’s Eye View



Street View



Pathway














