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Seasonal Peaks



2019 Actual Data Collection

20 Turning Movement Counts 8 Daily Counts 2 Train Counts



Streetlight Origin-Destination Data
Streetlight Zones used for all roadways and block groups
50x50 Origin-Destination Matrix created
Middle Filter Analysis for 8th, 11th, and 14th. 



Balancing to Turning Movements
Start with Inputs and 
Outputs from TM Counts
Use connectors as turning 
movements with link 
sequence 
Check OD to TM by using 
Link Sequence



Crossing Type
Crossing
Lane Change
Rear End

Severity
Time to Collision (TTC)

Vehicle Type
Ped/Bike/Transit Analysis

SSAM Conflict Basics



Compared SSAM to 11 
Intersection and 
Interchange Designs

Conflict to Crash Ratio of 
20,000:1

Similar Correlation with 
Existing Crash Data

SSAM Model Validation

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶
𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌

= 0.119 ∗ (
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶
𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻

)1.419

5 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶
𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌

= 0.119 ∗ (
14 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶

1 𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻
)1.419

11.9 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶
𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌

= 0.119 ∗ (
359 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶

14 𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻
)1.419

Actual 8.2 Crashes/Year!

Our Data



VISSIM Model Parameters

Consistent Parameters
Priority Rules for Lefts
Conflict Areas for Rights

Realistic VISSIM Calibration
Evaluation Outputs



Mankato, MN - TH 22

6 Critical Crash Intersections
RAB or Signal Corridor?
Peak Hour vs 24 Hour



No Build Traffic Signals Roundabouts



TH 22 – Operations Results 



TH 22 Safety Results
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Network Benefits vs Intersection Benefits
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TH 22 – PM Peak Operations Results 

PM Build Alternatives

SSAM Results (# of Conflicts) Travel Time Results (s) Network Results

Total Crossing Rear End Lane 
Change

NB TH 22 
Hoffman 
Road to 
CSAH 26

NB TH 22 
Hoffman 
Road to 
US 14

SB TH 22  
CSAH 26 

to 
Hoffman 

Road

SB TH 22 
CSAH 26 

to 
US 14

Total 
Vehicles

Total 
Travel 

Time (h)

Total 
Delay (h)

Average 
Del / Veh

(s)

Latent 
Demand

2030 No Build PM 10,265 1,169 7,197 1,900 464 234 430 196 11,127 710 364 111 1,122
2045 No Build PM 15,448 1,632 11,300 2,515 559 284 471 198 12,790 975 573 149 2,542
2030 Roundabouts PM 13,059 926 9,619 2,514 459 222 691 381 12,087 653 247 69 0
2045 Roundabouts PM 21,372 1,340 15,772 4,259 520 272 1195 700 13,731 1,330 871 201 631
2045 Roundabouts Metered PM 667 415 1215 733 14,186 1,259 787 179 348
2030 Build Preferred PM 12,631 1,020 9,103 2,508 490 250 468 222 12,170 621 233 66 150
2045 Build Preferred PM 20,628 1,905 15,088 3,635 756 544 561 229 14,749 949 479 109 374
2030 Build Traffic Signals PM 10,392 976 8,131 1,285 474 247 483 221 12,357 589 222 62 0
2045 Build Traffic Signals PM 16,650 1,806 12,855 1,989 507 261 553 238 15,414 785 329 73 1



Study 
Location

Case Study #2: US Hwy 12

Rural 2-Lane highway at capacity 
High Fatality and Injury Rates
US Highway 12 At-Grade vs 
Quadrant vs Interchange
Evaluation included Node, 
Network, Travel Times, and SSAM
Quantitative Benefit Cost 
Analysis



Queues in VISSIM, Not in Macrosimulation

Roundabout calibrated to HCM 6th Edition
Max Queues are 3-4x longer than Rodel
Peak 15 minutes is over capacity but not the Peak Hour



When Macro Simulation is over capacity

Hourly volumes 
< 1,430
PHF between 0.80 and 
0.85
LOS D/E was being 
accepted by MnDOT2032 Analysis

2019 Analysis



Delay vs Flow Graphic



Case Study #3: MN Hwy 15

State Highway 15 At-Grade vs 
Interchange
Urban 4-lane (5 Signals)
3 of Top 5 highest crash 
intersections in Minnesota
Evaluation included Node, 
Network, Travel Times, and SSAM
Needed short-, mid-, and long-
term implementation plan



Latent Demand is the MN Hwy 15 Corridor

15,000-20,000 
with 6-lane
25,000-30,000 
with 4-lane 
freeway
40,000-50,000 
with 6-lane 
freeway
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TH 15 No Build Latent Demand (Network Results)

Over Capacity between 
11:00am – 7:00pm
Max of Latent Demand 
= Vehicles over Capacity
Total Latent Demand 
25,000 matched Cube 
Estimates for at-grade

~Capacity



“Can’t build out of Latent Demand”

Interchange Options:
Saw LOS E/F locations with added volume
Saw increased conflict locations which decreased safety benefit
Fixed Regional Movements but not Local Access Movements
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