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Executive Summary

Starting from 1993, MnDOT annually prepares a Metro Freeway System Congestion Report to
document congested segments of the freeway system. However, although signalized arterial
roads carry a large percentage of traffic in the Twin Cities metropolitan area, a similar
congestion report has not been developed for these roads, mainly due to lack of ability of
automatic traffic signal data collection and performance measurement.

In this project, based on the archived high-resolution traffic data from four major arterials
equipped with the SMART-Signal system in the metro area, i.e., Trunk Highway 13, Trunk
Highway 55, Trunk Highway 7, and Trunk Highway 10, we developed an innovative approach to
generate an arterial traffic congestion report for the MnDOT Metro District. To be consistent
with the Freeway Congestion Report, median values (i.e., 50th percentile) of average delay for
each main approach were calculated for each fifteen minute interval for the periods of 5 AM to
10 AM and 2 PM to 7 PM for the midweek days (i.e. Tuesday, Wednesday, and Thursday) of the
selected time period to construct the congestion maps. Results show that the main approaches of
the four signalized corridors operate very efficiently during AM and PM peaks, but larger delays
happen at side streets in general.



Develop Annual Arterial Congestion Report

1. Introduction

The MnDOT Metro District Arterial Congestion Report is generated based on the archived high-
resolution traffic data from 4 major arterials which have been equipped with the SMART-Signal
system (Liu et al., 2009, Liu & Ma, 2009, Hu & Liu, 2013, and Hu et al., 2013) in the metro
area, i.e. Trunk Highway 13, Trunk Highway 55, Trunk Highway 7 and Trunk Highway 10.
Raw data was first collected for the selected time period for each of the corridor, and then
processed into different performance measures, such as average delay, based on which the
congestion maps and reports are generated accordingly.



2. Data Collection

High-resolution traffic data are collected by the SMART-Signal system on 4 major arterials in

the Twin Cities’ metro area. There are 12 intersections on TH 13, 10 intersections on TH 55, 19
intersections on TH 7 and 5 intersections on TH 10. The list of intersections and the time of data
collection for each corridor are shown in Table 1. Note that, the selected time period for analysis

is based on the data availability of each corridor.

Table 1: Data collection sites and time period

Corridor

Intersection List

Selected
Time Period

TH 13

12 Intersections:

Lynn Ave, Washburn Ave, Nicollet Ave, Portland Ave,
Parkwood Ave, West River Hills Dr, Cliff Rd, River Hills
Dr, Diffley Rd, Silver Bell Rd, Blackhawk Rd, Yankee
Doodle Rd

10/2013

TH 55

10 Intersections:

Revere Ln, Boone Ave, Winnetka Ave, Rhode Island
Ave, Glenwood Ave, Douglas Dr, Highway 100, Schaper
Rd, Meadow Ln, Theodore Wirth Pkwy

09/2013

TH7

19 Intersections:

Hazeltine Blvd, Oak St, Christmas Lake Rd, Old Market
Rd, Vinehill Rd, CR101, Tonkawood Rd, Williston Rd,
Shady Oak Rd, 17" Ave, 12" Ave, 5™ Ave, 169 W Ramp,
169 E Ramp, Blake Rd, Texas Ave, Louisiana Ave, 100
W Ramp, 100 E Ramp

08/2013

TH 10

5 Intersections:

Armstrong Blvd, Ramsey Blvd, Sunfish Lake Blvd,
Thurston Ave, Fairoak Ave

09/2013




3. Methodology

Based on the archived raw data, various performance measures can be generated to show the
arterial system performance from different angles. These performance measures include but
not limited to the following: maximum queue length, total delay, average delay, total volume,
green time duration, saturation level, percentage of vehicle arrival during green time, travel
time, speed and etc. All of these measures are calculated on a cycle basis, and then
aggregated into the desired interval.

In this arterial congestion report, Level of Service is chosen as the indicator to represent the
congestion level of signalized arterials. One signalized approach is considered as “congested”
if it operates at Level of Service “D” or worse (i.e. average delay > 35 seconds/Vehicle, see
Table 2) during the AM and PM peak periods. To be consistent with the Freeway Congestion
Report, median values (i.e. 50" percentile) of average delay for each main approach are
calculated for each 15 minute interval for the periods of 5:00 AM to 10:00 AM and 2:00
PM to 7:00 PM for the midweek days (i.e. Tuesday, Wednesday and Thursday) of the
selected time period. The location and duration of congested approaches are recorded.

Table 2: Level of Service & Average Delay

Level of Service Average Delay (Sec./Veh.)
A <10
B 10-20
C 20-35
D 35-55
E 50 - 80
F >80

The average delay of each intersection during the selected time periods can be directly
retrieved from the SMART-Signal iMeasure interface through MnDOT webportal. The
procedures are described below.

(1) Access the SMART-Signal iMeasure interface in your browser (“Chrome” and “Firefox”
are recommended).
URL.: http://dotapp7.dot.state.mn.us/smartsignal/Default_iMeasure.aspx

(2) On the left-hand side menu, go to “Performance Comparison” -> “Intersection
Performance Comparison”, and choose the interested corridor (See Figure 1).

(3) In the “Performance Comparison” window (see Figure 2), choose the interested
intersection under “Intersection”, and choose the approach(es) under “Approach”.



http://dotapp7.dot.state.mn.us/smartsignal/Default_iMeasure.aspx

Under “Performance Measures”, choose “Average Delay”. Specify the “Start Date”
and “End Date” of the analysis period according to Table 1, and check “Tue, Wed,
Thu” under “Day of Week”. Set “Period 2” the same as “Period 1”. The “Start Time” is
“05:00:00” and “End Time” is “19:00:00”; The “Interval” is set to “15 Minutes”. Click
“Save Data”, and the retrieved data will be downloaded into a “.csv” file. Note that,
MnDOT Webportal will change the extension name of the downloaded files, users have
to change the extension name back to “.csv”.
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(4) Open the “.csv” file in Excel. As shown in Figure 3, the first column is time stamp and
the following columns are average delays for each of the selected days. The median
values (i.e. 50th percentile) across all days are provided at the last several columns (see
the highlighted section in Figure 4), and will be used to construct the congestion maps in

the

next section.
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15| 8:15AM 786 1061 1122 82.8 785 1125 8s 66.5 102.8 6 1109 1078
16| 8:30AM 513 58.2 56.4 50.3 511 51 7.8 192 59 8.2 55 57.6
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19| 9:15AM 39.2 50.8 35.8 5.5 35.6 9.3 57.9 a2.8 56.7 57.3 8 50
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Figure 3: Retrieved average delay data sample
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Figure 4: Retrieved median values of average delay
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4. Congestion Map

To better understand how congestion evolves, a congestion map (i.e. a time-space table) can
be generated based on the median values of average delay retrieved in the previous section.
The color of each cell is determined based on the average delay values (see the color scale in
Figure 5), which is consistent with the Level of Service definition for signalized
intersections. Engineers can easily identify the most and least congested time and location on

a specific corridor during the day. The detailed congestion maps for each of the corridor are
listed below.

<10Sec. 10~20Sec. 20~35Sec. 35~55Sec. 55~80Sec. >80Sec.

Figure 5: Color scale for average delay



4.1 TH 13 Congestion Map

(1) Mainline - Eastbound

Lynn Washburt Nicollet Portland Parkwooc W River  Cliff River Hill: Diffley  Silver Bel Blackhaw Yankee Ds

5:00AM
5:15AM
5:30AM
5:45 AM
6:00 AM
6:15AM
6:30AM
6:45 AM
7:00 AM
7:15AM
7:30 AM
7:45 AM
8:00 AM
8:15AM
8:30AM
8:45 AM
9:00 AM
9:15 AM
9:30AM
9:45 AM
10:00 AM
10:15AM
10:30 AM
10:45 AM

11:00 AM 20.3
11:15AM 21.7
11:30 AM 21.7
11:45 AM 20.7
12:00 PM 20.5

12:15PM 21.5
12:30 PM 21.0

12:45PM b 22.9
1:00 PM 21.0
1:15PM 22.1

1:30PM 31.0 28.3 23.2
1:45PM 32.5 25.6 22.8
2:00PM 32.5 23.7
2:15PM 31.2 27.3 26.8
2:30PM 31.7 29.7 29.0
2:45PM 30.5 31.5 27.4
3:00PM 23.9 20.9
3:15PM 26.5

3:30PM 26.6 29.3

3:45PM 27.7 25.4
4:00 PM 22.7 25.9
4:15 PM 27.1 31.7

4:30PM 20.2 28.1 24.0
4:45PM 23.7 27.8 35.1
5:00PM 20.4 28.7 29.7
5:15PM 22.0 28.6 29.2
5:30PM 25.3 31.3
5:45PM 24.0 28.2
6:00 PM 233 24.0

6:15PM 23.4 25.3
6:30PM 21.3
6:45 PM 20.3

Figure 6: Congestion map for the eastbound of TH13



(2) Mainline - Westbound

Lynn Washburt Nicollet Portland Parkwooc W River  Cliff River Hill: Diffley  Silver Bel Blackhaw Yankee D

Figure 7: Congestion map for the westbound of TH13



(3) Minor Approaches

Lynn Washburt Nicollet Portland Parkwooc W River  Cliff River Hill: Diffley  Silver Bel Blackhaw Yankee D

5:00 AM
5:15AM
5:30AM
5:45 AM
6:00 AM
6:15 AM
6:30 AM
6:45 AM
7:00 AM
7:15AM
7:30 AM
7:45 AM
8:00 AM
8:15 AM
8:30 AM
8:45 AM
9:00 AM
9:15AM . . 50.5
9:30AM 6 . 36.3

9:45 AM g b 37.4
10:00 AM h b 38.0
10:15 AM L . g 39.6

10:30 AM b o 36.0
10:45 AM 5 . 35.7

11:00 AM 5 : 37.5
11:15AM . . 40.9
11:30 AM b 5 . 38.3

11:45 AM o b 40.8
12:00 PM . . 41.1

12:15PM . b 40.9
12:30PM . b 40.5
12:45PM b . b 38.2

1:00PM b . b 38.0
1:15PM . b 37.5

1:30PM . 54.2
1:45 PM : 54.3
2:00 PM 3.4

2:15PM 5 54.8
2:30PM b 54.7
2:45PM
3:00 PM
3:15PM
3:30PM
3:45PM
4:00 PM
4:15PM
4:30 PM
4:45 PM
5:00 PM
5:15PM
5:30 PM
5:45PM
6:00 PM
6:15 PM 47.2 54.9

6:30 PM 44.5 41.8 41.3 38.2 34.4
6:45 PM 47.7 42.2 22.0 32.1 37.5 35.0

Figure 8: Congestion map for the minor approaches of TH13



(4) All Approaches

Lynn Washburt Nicollet Portland Parkwooc W River  Cliff River Hill: Diffley  Silver Bel Blackhaw Yankee D

5:00 AM
5:15AM
5:30AM
5:45 AM
6:00 AM
6:15 AM
6:30 AM
6:45 AM
7:00 AM

7:15 AM
7:30 AM 27.7
7:45 AM 27.8

8:00 AM
8:15AM
8:30 AM
8:45 AM
9:00 AM
9:15AM
9:30AM
9:45 AM
10:00 AM
10:15 AM
10:30 AM
10:45 AM

11:00 AM 24.9
11:15 AM 24.3
11:30 AM 26.5

11:45 AM 25.6
12:00 PM 27.6

12:15PM 29.0
12:30 PM 26.3
12:45PM 27.1

1:00PM 27.5
1:15PM 26.3

1:30PM b 30.2
1:45PM 20.5 45.9 31.7
2:00PM 42.7 33.5

2:15PM 44.4 35.8
2:30PM 43.4 40.4
2:45PM 42.7 35.3
3:00PM 43.6 42.3
3:15PM 51.3 38.9 23.5

3:30PM
3:45PM

52.1 44.6 22.2

470 471 127

4:00 PM 45.4 48.2 39.3
4:15PM 49.0 46.4 28.1
4:30 PM 46.9 50.5 29.2 36.1 53.6

4:45 PM
5:00PM

44.2 47.2 32.7 45.2 51.7

45.3 47.6 34.1 41.9
44.2 48.2 27.8 43.0

5:15 PM
5:30 PM 436 427 215 466 538
5:45 PM 27  so1eE  sc.cEHG

6:00 PM 45.3 46.6 22.7 50.2 50.6
6:15PM 39.7 39.0 35.1

6:30 PM 32.6 28.0

6:45 PM 30.5 26.5 21.2

Figure 9: Congestion map for all the approaches of TH13
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4.2 TH 55 Congestion Maps

(1) Mainline — Eastbound

Revere  Boone  Winnetke Rhode Isl. Glenwoo( Douglas HW 100 ' Schaper Meadow Wirth

Figure 10: Congestion map for the eastbound of TH55
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(2) Mainline — Westbound

Revere  Boone  Winnetkz Rhode Isl. Glenwoo( Douglas

5:00 PM 22.9 30.5
5:15PM 22.8 33.2

HW 100 Schaper

Figure 11: Congestion map for the westbound of TH55

12

Meadow Wirth




(3) Minor Approaches

Revere  Boone  Winnetke Rhode Isl. Glenwoo( Douglas HW 100 ' Schaper Meadow Wirth

5:00 AM

5:15AM 27.9

5:30AM 5 25.1
5:45 AM 51.2
6:00 AM 50.2

6:15 AM
6:30 AM
6:45 AM
7:00 AM
7:15AM
7:30 AM
7:45 AM

51.3
43.2

25.6
28.8

8:00 AM 30.2
8:15AM
8:30 AM 48.6
8:45 AM 43.9
9:00 AM 50.1 47.6
9:15AM 481 451 420 : 30.6
9:30AM 339 463 430 . . : 34.4
9:45AM 270  47.6 409 : 25.0
10:00AM 382 478 417 26.5
10:15AM 308 476 401 : 23.9
10:30AM 257 491 429 : ] 23.0
10:45AM 388 481 453 : . 15.3
11:00AM 36,0 42,0 : 38.5
11:15 AM 451 17.6 26.6
11:30 AM : 48.6 . 24.7
11:45 AM 507  47.7 37.0
12:00 PM 48.6 : : : 25.3
12:15 PM 484 530 37.0
12:30 PM 471 547 32.9
12:45 PM 486 541 347 . 37.0
1:00 PM e 271 27.1 29.6
1:15PM 481 541 493
1:30 PM 488 482 32.9
1:45 PM 489 521 120 333
2:00 PM 44.7 28.8
2:15PM 48.6
2:30 PM 48.2
2:45PM 49.6
3:00 PM 370 475

3:15PM
3:30PM
3:45PM
4:00 PM
4:15PM
4:30 PM
4:45PM
5:00 PM
5:15PM
5:30PM
5:45PM
6:00 PM
6:15PM
6:30 PM
6:45 PM

38.9 38.9 36.0 49.9
42.5 42.5 20.3 52.2

Figure 12: Congestion map for the minor approaches of TH55

13



(4) All Approaches

Revere  Boone  Winnetke Rhode Isl. Glenwoo( Douglas HW 100 ' Schaper Meadow Wirth

5:00 AM
5:15AM
5:30AM
5:45 AM
6:00 AM
6:15AM
6:30 AM
6:45 AM
7:00 AM
7:15AM
7:30 AM
7:45 AM
8:00 AM
8:15AM
8:30 AM
8:45 AM
9:00 AM

9:15 AM 10.4
9:30 AM 10.6
9:45 AM 10.0

10:00 AM
10:15 AM
10:30 AM
10:45 AM
11:00 AM
11:15AM
11:30 AM
11:45 AM
12:00 PM
12:15PM
12:30PM
12:45 PM
1:00 PM
1:15PM
1:30 PM
1:45PM
2:00PM
2:15PM
2:30PM
2:45PM
3:00PM
3:15PM
3:30PM
3:45PM
4:00 PM
4:15PM
4:30PM
4:45PM
5:00 PM
5:15PM
5:30PM
5:45PM

6:00 PM 49.8
6:15PM 37.4 50.8
6:30 PM 37.5 45.7

6:45PM 36.9 35.0

Figure 13: Congestion map for all the approaches of TH55
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4.3 TH 7 Congestion Maps

(1) Mainline — Eastbound

Hazeltine Oak Christmas Old Mark« Vinehill CR101 Tonkawor Williston Shady Oa 17th Ave 12th Ave 5thAve 169W.R. 169E.R. Blake Texas Louisiana 100 W.R. 100E.R.

10:00AM
10:15AM
10:30AM
10:45 AM
11:00AM
11:15AM
11:30AM
11:45 AM
12:00PM
12:15PM
12:30PM
12:45PM
1:00PM
1:15PM
1:30PM
1:45PM
2:.00PM
2:15PM
2:30PM
2:45PM
3:00PM
3:15PM
3:30PM
3:45PM
4:.00PM
4:15PM
4:30PM
4:45PM
5:00PM
5:15PM
5:30PM
5:45PM
6:00 PM
6:15PM
6:30 PM
6:45PM

Figure 14: Congestion map for the eastbound of TH7
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(2) Mainline — Westbound

Hazeltine Oak Christmas Old Mark: Vinehill = CR101 Tonkawo( Williston Shady Oa 17th Ave 12th Ave 5th Ave 169 W.R. 169E.R. Blake Texas Louisiana 100 W.R. 100E.R.

Figure 15: Congestion map for the westbound of TH7
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(3) Minor Approaches

Hazeltine Oak Christmas Old Mark: Vinehill = CR101 Tonkawo( Williston Shady Oa 17th Ave 12th Ave 5th Ave 169 W.R. 169E.R. Blake Texas Louisiana 100 W.R. 100E.R.
17.7
41.2 13.6

39.4
21.2

5:00 AM
5:15AM
5:30AM
5:45 AM

6:00 AM 300 246

6:15AM 254 292

6:30AM 344 3228

6:45 AM 307 375

7:00 AM 540  49.7

7:15AM 20 506

7:30 AM 29 504

7:45 AM 437 192

8:00 AM 22 192

8:15AM 42 507

8:30 AM a2 375

8:45 AM 415 328 299 429 254

9:00AM 388 294 209 519 205

9:15AM 28 328 296 427 177

9:30AM 358 227 245 382 210

9:45 AM 206 257 249 M5 25
10:00 AM 254 227 249 409 204
10:15AM 248 233 249 441 200
10:30 AM 255 234 249 419 207
10:45 AM 258 262 249 441 230
11:00AM 260 269 249 436 222
11:15AM 209 333 04 273
11:30AM 304 320 208 541 288
11:45 AM 334 327 29s R 2
12:00PM 332 319 298 545 287
12:15PM 361 289 209 548 299
12:30PM 335 309 292 543 289
12:45PM 379 317 208 307

1:00PM 332 321 298

1:15PM 208 343

1:30PM 343 320

1:45PM 410 309

2:00PM 342 301

2:15PM 343 312

2:30PM 383 367

2:45PM 38.2

3:00PM

3:15PM

3:30PM

3:45PM

4:00PM

4:15PM

4:30PM

4:45 PM

5:00PM

5:15PM

5:30PM

5:45PM

6:00 PM

6:15PM

6:30PM

6:45PM

Figure 16: Congestion map for the minor approaches of TH7
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(4) All Approaches

Hazeltine Oak Christmas Old Mark: Vinehill = CR101 Tonkawo( Williston Shady Oa 17th Ave 12th Ave 5th Ave 169 W.R. 169E.R. Blake Texas Louisiana 100 W.R. 100E.R.
5:00 AM
5:15AM
5:30AM
5:45 AM
6:00 AM
6:15AM
6:30 AM
6:45AM
7:00 AM
7:15AM
7:30AM
7:45 AM
8:00AM
8:15AM
8:30AM
8:45 AM
9:00 AM
9:15AM
9:30AM
9:45 AM
10:00 AM
10:15AM
10:30 AM
10:45 AM
11:00 AM
11:15AM
11:30AM
11:45 AM
12:00 PM
12:15PM
12:30PM
12:45 PM
1:00 PM
1:15PM
1:30 PM
1:45PM
2:00PM
2:15PM
2:30PM
2:45PM
3:00 PM
3:15PM
3:30PM
3:45PM 3 g 5 30.5
4:00 PM g b b 235
4:15PM
4:30 PM
4:45PM
5:00 PM
5:15PM
5:30PM
5:45PM
6:00 PM
6:15PM
6:30PM . i g 35.8
6:45PM

Figure 17: Congestion map for all the approaches of TH7
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4.4 TH 10 Congestion Maps

(1) Mainline — Eastbound

Armstrong Ramsey Sunfish  Thurston Fairoak

5:00 AM
5:15AM
5:30AM
5:45 AM
6:00 AM
6:15 AM
6:30 AM
6:45 AM
7:00 AM
7:15 AM
7:30 AM
7:45 AM
8:00 AM
8:15AM
8:30AM
8:45 AM
9:00 AM
9:15AM
9:30 AM
9:45 AM
10:00 AM
10:15 AM
10:30 AM
10:45 AM
11:00 AM
11:15AM
11:30 AM
11:45 AM
12:00 PM
12:15PM
12:30 PM
12:45 PM
1:00PM
1:15PM
1:30PM
1:45PM
2:00PM
2:15PM
2:30PM
2:45PM
3:00PM
3:15PM
3:30PM
3:45PM
4:00 PM
4:15PM
4:30 PM
4:45PM
5:00 PM
5:15PM
5:30PM
5:45PM
6:00 PM
6:15PM
6:30 PM
6:45PM

Figure 18: Congestion map for the eastbound of TH10
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(2) Mainline — Westbound

Armstrong Ramsey Sunfish  Thurston Fairoak

5:00 AM
5:15AM
5:30AM
5:45 AM
6:00 AM
6:15 AM
6:30AM
6:45 AM
7:00 AM
7:15AM
7:30 AM
7:45 AM
8:00 AM
8:15AM
8:30 AM
8:45 AM
9:00 AM
9:15AM
9:30 AM
9:45 AM
10:00 AM
10:15 AM
10:30 AM
10:45 AM
11:00 AM
11:15 AM
11:30 AM
11:45 AM
12:00 PM
12:15PM
12:30 PM
12:45PM
1:00 PM
1:15PM
1:30PM
1:45PM
2:00PM
2:15PM
2:30PM
2:45PM
3:00PM
3:15PM
3:30PM
3:45PM
4:00 PM
4:15PM
4:30 PM
4:45PM
5:00 PM
5:15PM
5:30PM
5:45PM
6:00 PM
6:15PM
6:30 PM
6:45PM

Figure 19: Congestion map for the westbound of TH10
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(3) Minor Approaches

Armstrong Ramsey | Sunfish  Thurston Fairoak

5:00 AM
5:15AM
5:30AM
5:45 AM
6:00 AM
6:15 AM
6:30 AM
6:45 AM
7:00 AM
7:15 AM
7:30 AM
7:45 AM
8:00 AM
8:15AM
8:30 AM
8:45 AM
9:00 AM
9:15AM
9:30AM
9:45 AM
10:00 AM
10:15 AM
10:30 AM
10:45 AM
11:00 AM
11:15 AM
11:30 AM
11:45 AM
12:00 PM
12:15PM
12:30 PM
12:45PM
1:00 PM
1:15PM
1:30PM
1:45PM
2:00PM
2:15PM
2:30PM
2:45PM
3:00PM
3:15PM
3:30PM
3:45PM
4:00 PM
4:15PM
4:30 PM
4:45PM
5:00PM
5:15PM
5:30PM
5:45PM
6:00 PM
6:15PM
6:30 PM
6:45PM

Figure 20: Congestion map for the minor approaches of TH10
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(4) All Approaches

Armstrong Ramsey | Sunfish  Thurston Fairoak

5:00 AM
5:15AM
5:30AM
5:45 AM
6:00 AM
6:15AM
6:30 AM
6:45 AM 21.7
7:00 AM
7:15AM
7:30AM
7:45 AM
8:00 AM
8:15AM
8:30 AM
8:45 AM
9:00 AM
9:15AM
9:30AM
9:45 AM
10:00 AM
10:15 AM
10:30 AM
10:45 AM
11:00 AM

11:15AM
11:30 AM 23.3
11:45 AM 24.5
12:00 PM 22.3
12:15PM

12:30 PM
12:45PM
1:00 PM
1:15PM
1:30PM
1:45PM
2:00PM
2:15PM
2:30PM
2:45PM
3:00PM
3:15PM
3:30PM 29.7
3:45PM 27.3 22.7 29.8
4:00 PM 20.5 27.4 31.0 27.3 29.3
30.3
32.1
321
33.2
311
32.0
26.7
29.2
29.2
27.5
26.7

20.0

20.4 23.3 27.5
23.2 21.2 29.9
28.7
29.2
29.2

Figure 21: Congestion map for all the approaches of TH10
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5. Congestion summary

The congestion summary of the 4 signalized corridors is presented in this section based on the
congestion maps generated in Section 4. Table 3 summarizes the number of congested main
approaches for both AM and PM peak period. One can see from both the congestion maps and
summarized statistics in Table 3 that the four signalized corridors operate very efficiently during
AM and PM peaks in general. Congestion only happens at some specific locations. In total,

13.5% of the main approaches are congested on the four corridors.

Table 3: AM Plus PM Approaches of Directional Congestion

Number of Congested Percentage* of

Approaches Congested Approaches

Severe 0
(>2 Hrs) 5 2.70%

Moderate 0
(1-2 Hrs.) 8 4.30%

Low 0
(<1Hr) 12 6.50%
Total 25 13.50%

*Percentage is calculated by dividing the number of congested approaches by (92 main
approaches*2). As can be seen in Table 1, there are 46 intersections and 92 main

approaches in total.
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(1) AM Peak period (5:00 ~10:00 AM)

2013

Table 4: Number of congested approaches and duration during AM peak

<1Hr. 1~ 2 Hrs. 2~ 3 Hrs. >3 Hrs.
Congestion | Congestion | Congestion | Congestion
TH13 EB
TH13 WB 1
TH55_EB 2
TH55 WB 1
TH7 _EB 1 1
TH7_WB 1 1
TH10 EB 1
TH10 WB 1
Total 6 4 0 0
. ] m =3 Hrs
Approaches and Duration of Congestion
m 2-3 Hrs
5:00 ~10:00 AM 1-2 Hrs
<1Hr

B

Congested Approaches

10

12

Figure 22: Number of congested approaches and duration during AM peak
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(2) PM Peak Period (2:00 ~ 7:00 PM)

Table 5: Number of congested approaches and duration during PM peak

<1Hr. 1~2Hrs. |2~3Hrs. |>3Hrs.
Congestion | Congestion | Congestion | Congestion
TH13 EB 1
TH13 WB
TH55_EB 1 3
TH55_WB 1
TH7_EB 2 1 1
TH7_WB 2 1 1
TH10 EB
TH10_WB 1
Total 6 4 1 4

m >3 Hrs
Approaches and Duration of Congestion _, .
2:00 ~ 7:00 PM 1-2 Hrs
<1 Hr
2013 4 (]
| | ! |
0 2 - b 8 10 12 14 16

Congested Approaches

Figure 23: Number of congested approaches and duration during PM peak
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