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Figure 13 = Yearly Volume Changes (Bismarck Expy 5 of I-94)
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2> 20 Turning Movement Counts > 8 Daily Counts 2> 2 Train Counts



> Streetlight Zones used for all roadways and block groups
2 50x50 Origin-Destination Matrix created
> Middle Filter Analysis for 8%, 11t and 14t



> Start with Inputs and
Outputs from TM Counts
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2> Use connectors as turning

movements with link 2
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> Check OD to TM by using s

19
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Link Sequence :

22

A b L F E F G H I 1 K L 33

[ 1] z

| |

Qrigin  Destination Z

27

100 100 100-100 10039 10075 10193 10422 10188 10085 10390 o

100 104 100-104 10082 31

100 106 100-106 |10387 10392 10093 32

100 107 100-107 10387 10392 10396 10398 10100 ::31

100 108 100-108 10387 10392 10396 10398 10101 35

100 109 100-109 10387 10392 10396 10398 10402 10156 36

100 110 100-110 (10387 10392 10396 10398 10402 10404 10119 :;

100 111 100-111 (10387 10392 10396 10398 10402 10404 10406 10129 g

100 112 100-112 10387 10392 10396 10398 10402 10404 10406 10409 10134 40

100 113 100-113 |10387 10392 10396 10398 10402 10404 10406 10409 10411 1212

100 150 100-150 (10387 10392 10396 10398 10402 10404 10406 10409 10411 ]43
100 204 100-204 10039 10075 10281 10280

3 | VIS5IM Vehicle static Routing | l

4 |2019_Build 85%_24 Hour To Update: Press 'Reapply Filter' Located in Data>Sort & Filter

Inputs to VISSIM
VehRoutDec A Link = |Directi = |[NodeN « | Codg ~ T hd - -
10077 NEL 104 104NBL TRUE 28 17 20 7 22 17 22 32 37
10588 NBT 104 104NBT TRUE 10 3 B 9 B 3 9 18 26
10079 NEBR 104 104NEBR TRUE 3 9 10 7 11 7 9 15
10078 SBL 104 1045BL TRUE 7 9 15 21 24 24 15 22
10589 SBT 104 1045BT TRUE 17 18 19 18 40 59 55 B& B6
10081 SBR 104 1045BR TRUE 13 13 10 17 29 20 14 B 17
10075 EBL 104 104EBL | TRUE 25 18 20 21 27 27 25 20 32
10387 EBT 104 104EBT TRUE 287 368 377 445 459 576 508 566 664
10082 EBR 104 104EBR TRUE 109 126 117 121 128 150 132 154 203
10076 WBL 104 104WEBL| TRUE 14 25 27 46 46 44 46 36 53
10550 WEBT 104 104WEBT | TRUE 719 538 452 445 486 595 582 B52 610
10080 WBR 104 104WBR | TRUE 22 9 19 11 22 30 14 18 23
10086 NEBL 105 105NBL TRUE 203 179 132 97 122 165 142 134 147
10551 NBT 105 105NBT TRUE B2 53 37 46 46 51 B3 55 g4
10083 NBR 105 105NBR TRUE 22 46 63 55 ] 90 70 69 75
10088 SBL 105 1055BL | TRUE 3 7 18 20 23 35 31 39 46
10085 SBR 105 1055BR TRUE 10 13 19 27 31 43 40 29 47
10087 EBL 105 105EBL TRUE 7 14 16 15 18 22 34 24 23
10352 EBT 105 105EBT TRUE 290 368 369 445 513 5BB 459 569 676
10353 WET 105 105WBT| TRUE 558 374 353 389 417 510 482 553 501
10084 WBR 105 105WEBR | TRUE 12 14 23 12 23 29 24 24 26
10051 NEL 106 106NBL TRUE 14 11 14 5 12 19 11 16 21
10354 NBT 106 106NBT TRUE 2 4 10 1 4 ] 10 B B
10054 NEBR 106 106NEBR TRUE & 2 3 10 18 16 16 13 14
10050 SBL 106 1065BL TRUE 17 23 31 29 48 45 48 41 39
10355 SBT 106 1065BT TRUE 3 1 7 5 7 7 & 14 13
10096 SBR 106 1065BR | TRUE 11 14 15 14 14 3l 27 19 29
10089 EBL 106 106EBL TRUE 3 9 10 10 13 17 20 20 20
10356 EBT 106 106EBT TRUE 290 384 402 470 547 646 557 626 719
10053 EBR 106 106EBR TRUE 14 17 12 22 17 25 15 19 33
10052 WBL 106 106WBL| TRUE 5 7 10 19 13 20 19 11 22
10357 WET 106 106WBT| TRUE 534 369 338 375 407 466 462 531 464
10085 WBR 106 106WEBR| TRUE 23 23 22 23 31 29 39 28 38
3 Vehicle Routes _ _ Partial Routing Sheet1 Early AM AM Peak



2 Crossing Type
> Crossing
2 Lane Change
> Rear End
> Severity
2 Time to Collision (TTC)

2 Vehicle Type
> Ped/Bike/Transit Analysis

Conflict Thresholds

Maximum time-to-collision {TTC):

1,5 —

Maximum post-encroachment time (PET): g %

Conflict angle thresholds: Click here for Conflict Angle Diagram

Rear end angle:

Crossing angle:

0]

0=



> Compared SSAM to 11
Intersection and
Interchange Designs

> Conflict to Crash Ratio of
20,000:1

2 Similar Correlation with
Existing Crash Data

Crashes Conflicts
— 0119 ¢ f 1.419
Year Hour
5 Crashes 0119+ 14 Conflicts_, ,.o
Year 1 Hour
Our Data
11.9 359 C lict
Crashes 0119 # ( onflicts , ,.q
Year 14 Hour

Actual 8.2 Crashes/Year!



> Consistent Parameters
> Priority Rules for Lefts
> Conflict Areas for Rights

> Realistic VISSIM Calibration
> Evaluation Outputs

Evaluation Cenfiguration

Evaluation cutput directony: |E:WISSIM\TH 224_2045_Build Traffic Signals_24 Hours\,

Result Management Result Attributes  Direct Qutput

Write to file Write database From-time To-time

Area measurements (raw data) [ 0 49999
Convergence |

Data collection (raw data) [ 0 G3%99

Discharge record | 0| 99993

Green time distribution [ 0 999993

Lane changes | 900 4500 More...
Managed lanes ]

Modes (raw data) O O 0 99999 More...
Pedestrian record ] ] 0| 99993 Mare...
Pedestrian travel times (0D data) [ 0 49999 More...
Pedestrian travel times (raw data) [l 0 G9599

Public transport waiting times [

Signal changes | |

Signal control detector record g

SSAM

Vehicle input data ]

Vehicle record O O 99999 More...
Vehicle travel times (raw data) ] ] 99999




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






R
2030 Comparison oundabout
Corridor

Avg Delay

(# of Vehicles) ~ 47/-1s/veh  22.6 s/veh (-52%)

Avg NB Travel Time 6.4 m/veh 6.7 m/veh (+5%)

Avg SB Travel Time 6.7 m/veh 6.8 m/veh (+2%)

R
2045 Comparison oundabout RAB with Meters
Corridor

Avg Vehicle Delay 54.4 s/veh  53.1s/veh (-2%)  35.1 s/veh (-35%)

Avg NB Travel Time 6.6 m/veh 7.0 m/veh (+6%) 7.4 m/veh (+12%)

Avg SB Travel Time 7.1 m/veh 7.1 m/veh (+0%) 7.4 m/veh (+4%)



2030 C . Traffic Signal | Roundabout
omparison Corridor Corridor

Daily Total Conflicts - (-8%)
Daily Crossing Conflicts - (-15%)
Daily Rear-End Conflicts - (-18%)

Daily Lane Change ) (+44%)

Conflicts



Vehicle Flow (veh/hr)
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SSAM Results (# of Conflicts) Travel Time Results (s) Network Results
SBTH 22
NBTH 22 | NB TH 22 SBTH 22
PM Build Alternatives , Lane | Hoffman | Hoffman | A% 28 | csan26 | Total Total | ropar | Average | ient
Total Crossing | Rear End Ch to . Travel Del / Veh
ange | Roadto | Roadto to Vehicles . Delay (h) Demand
CSAH 26 | US 14 H‘:fmda" US 14 Time (h) (s)
Oa
2030 No Build PM 1,169 1,900 364 111 1,122
2045 No Build PM 15,448 | 1,632 |11,300| 2,515 12,790| 975 | 573 | 149
2030 Roundabouts PM 13,059 9,619 | 2,514 12,087
2045 Roundabouts PM 21,372 | 1,340 | 15,772 13,731
2045 Roundabouts Metered PM 14,186
2030 Build Preferred PM 12,631 9,103 12,170
2045 Build Preferred PM 20,628 | 1,905 | 15,088

2030 Build Traffic Signals PM

785

2045 Build Traffic Signals PM 16,650 | 1,806 |12,855| 1,989




2 Rural 2-Lane highway at capacity
2> High Fatality and Injury Rates

2> US Highway 12 At-Grade vs
Quadrant vs Interchange

2> Evaluation included Node,
Network, Travel Times, and SSAM

2 Quantitative Benefit Cost
Analysis

Study
Location



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



- Modifiers Turning Volumes (vehthr) Arrival Yolume Ratios Arrival Volume Times (min)
2019 Analysis _ . . . : - - -

PHF

hTruck Factor | | UJ-Turn Exit-2
| 1 |EBTH 12 30 1.00 0930 0.935
2 | NB CSAH 92 3.0 1.00 0 21 0 99 1.040 1.130 0.925 0 15 30
E WBTH 12 3.0 1.00 0 A7 0 0 1.040 1.130 0925 0 15 30 ) H O u rIy VO | u m eS

= <1,430

D Calibratiarn | D Aocidents | D E conomicz | D Bypass | Run

Peak60min | Bypass | Flow Rate (vetun)| Opp Rate (venihr) | Capacity wvenhr) [ Ave vCR Ave Del (secheh) MaxQ (veh) | MaxQ95% (veh) LOSAF ) PHF between O 80 and
Results Type .

Entry |Elypass Entry |El3rpass Entry | Bypass | Entry | Bypass Entry | Bypass Leg Entry | Bypass Entry | Bypass Ent|3r|Elyp Leg

1 |EBTH 12 Mone M1 47 1249 0.8893 34.00 34.00 2322 46.17 D D
| 2 |NBCSAH 92 Free 21 99 1105 0 682 1288 | 0.0308 0.0768 5.82 0.00 1.02 0.04 0.00 0.10 0.00 A A A O 8 5
3 |WBTH12 Mone 47 21 1263 0.0372 amn amn 0.05 012 A A °

— 41 > LOS D/E was being

2032 Analysis Modifiers Turning Volumes [\tehfh_r} . ﬁ.\rrwal\-’olurne RBIIOS- Arrlval\mlurﬁe Times len} PHE a Cce te d b IVI n D OT
Truck Factor | | -

L EBTH 12 30 1.00 1.150 0,930 0.935

i MNB CSAH 92 3.0 1.00 0 24 0 93 1.040 1.130 0.925 0 15 30

i WBTH 12 30 1.00 0 43 0 0 1.040 1.130 0925 0 15 30

D Calibration | D Accidents | D Economics | D Bypass | Run

PeakG0min | Bypass | Flow Rate (veh/hr) | Opp Rate (veh/hr) | Capacity (veh/hr) Ave VCR Ave Del (seciveh) MaxQ (veh) | MaxQ95% (veh) LOSAF
Results Type Enitry | Bypass | Entry | Bypass | Entry | Bypass | Entry | Bypass | Entry | Bypass | Leg Entry | Bypass | Entry | Bypass Entn«'| Byp | Leg

'1_ EBTH 12 Mone 1164 43 1251 0.9301 55.49 5549 3BT7 71.96 F F
i MB CSAH 92 Free 24 a8 1149 0 658 1288 | 0.0365 0.0761 6.04 0.00 1.19 0.05 0.00 012 0.00 A A A
i WBTH 12 Maone 43 24 1262 0.0341 an an 0.04 0.1 A A

A

Intersection 4381 I E I

4 Results 60 |¢ Results 15 I <% Int / Slope - 60 ‘ < Int / Slope - 15‘ % Economics | @ Global Results




Delay vs Flow Graphic



> State Highway 15 At-Grade vs
Interchange

2 Urban 4-lane (5 Signals)

2> 3 of Top 5 highest crash
intersections in Minnesota

2> Evaluation included Node,
Network, Travel Times, and SSAM

2> Needed short-, mid-, and long-
term implementation plan



2> 15,000-20,000
with 6-lane

> 25,000-30,000
with 4-lane
freeway

2> 40,000-50,000
with 6-lane
freeway
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N

oo CapACLY | */////"/////f‘f' | 2> Max gf Latent Dema n.d
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: 2
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> Interchange Options:
> Saw LOS E/F locations with added volume

2> Saw increased conflict locations which decreased safety benefit
> Fixed Regional Movements but not Local Access Movements

Alt | - Spacing Freeway

O O e Period O
— | Existing 2045 Base
a - .©|AltH-Volume Freeway  [2045 Base
- g ‘é’ Alt | - Spacing Freeway 2045 Base
— =] Alt H - Volume Freeway 2045 Latent Demand
a Alt | - Spacing Freeway 2045 Latent Demand
o Existing 2045 Base
2 (‘\:l E Alt H - Volume Freeway 2045 Base
T © q,_’ Alt | - Spacing Freeway 2045 Base
— g ﬁ Alt H - Volume Freeway 2045 Latent Demand

2045 Latent Demand

C 1 6 1 6 8 19
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