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Home  |  About the Commissioner  |  Other State DOTs  |  FAQ  |  Online Services  |  Contact Us

Traffic History reflects the Annual Average Daily Traffic (AADT) count along specific locations on Tennessee's road network

View stations on map: Select a county...  Non-Map Record Search: Anderson    Station Number: Search

Station Information
Station 000043
Route 01256

Location SOUTH OF EMORY RD
County Knox
2013 7786
2012 8199
2011 7870
2010 7619
2009 7323
2008 6682
2007 6487
2006 6437
2005 6096
2004 7105
2003 6935
2002 7528
2001 6958
2000 7099
1999 5930
1998 5068
1997 5412
1996 4464
1995 5267
1994 4120
1993 3877

Download File:
Open With:

KML
Google Earth

ESRI Geodatabase ESRI Shapefile
ArcGIS Explorer

Database Table
MS Access or Excel

TN.gov Home  |   A to Z Directory  |   Web Policies  |   Survey  |   Help  |   Site Map  |   Contact

Map data ©2015 GoogleReport a map error

Page 1 of 1Traffic History

1/20/2015http://www.tdot.state.tn.us/TrafficHistory/
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Home  |  About the Commissioner  |  Other State DOTs  |  FAQ  |  Online Services  |  Contact Us

Traffic History reflects the Annual Average Daily Traffic (AADT) count along specific locations on Tennessee's road network

View stations on map: Select a county...  Non-Map Record Search: Anderson    Station Number: Search

Station Information
Station 000046
Route SR131

Location NW KNOXVILLE
County Knox
2013 14581
2012 15042
2011 13821
2010 13914
2009 14139
2008 14366
2007 14185
2006 13679
2005 12893
2004 14041
2003 13666
2002 13733
2001 13022
2000 12720
1999 12592
1998 11071
1997 11465
1996 10630
1995 10223
1994 11150
1993 10085

Download File:
Open With:

KML
Google Earth

ESRI Geodatabase ESRI Shapefile
ArcGIS Explorer

Database Table
MS Access or Excel

TN.gov Home  |   A to Z Directory  |   Web Policies  |   Survey  |   Help  |   Site Map  |   Contact

Map data ©2015 GoogleReport a map error

Page 1 of 1Traffic History

1/19/2015http://www.tdot.state.tn.us/TrafficHistory/
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File Name : Emory at Central
Site Code : 00000000
Start Date : 12/4/2014
Page No : 1

Counted by: Allyson Foster

Groups Printed- Unshifted
CENTRAL                

Southbound
EMORY                  

Westbound
CENTRAL                

Northbound
EMORY                  

Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

07:00 AM 10 9 18 37 3 102 4 109 88 26 22 136 27 89 12 128 410
07:15 AM 36 9 22 67 5 122 12 139 114 37 19 170 38 113 18 169 545
07:30 AM 21 11 25 57 7 135 16 158 81 31 21 133 41 108 21 170 518
07:45 AM 17 13 33 63 10 113 22 145 73 33 27 133 39 124 14 177 518

Total 84 42 98 224 25 472 54 551 356 127 89 572 145 434 65 644 1991

08:00 AM 12 8 27 47 10 129 31 170 60 30 21 111 35 93 15 143 471
08:15 AM 3 9 29 41 11 108 22 141 47 24 16 87 26 79 25 130 399
08:30 AM 11 8 37 56 7 140 11 158 73 37 13 123 40 101 16 157 494
08:45 AM 16 25 33 74 18 88 12 118 32 15 20 67 39 110 32 181 440

Total 42 50 126 218 46 465 76 587 212 106 70 388 140 383 88 611 1804

*** BREAK ***

03:00 PM 17 38 21 76 19 107 24 150 33 27 16 76 35 116 40 191 493
03:15 PM 22 52 64 138 38 139 36 213 55 17 12 84 40 84 51 175 610
03:30 PM 7 25 25 57 22 69 11 102 27 12 7 46 27 63 30 120 325
03:45 PM 13 32 48 93 21 100 12 133 43 16 5 64 26 77 46 149 439

Total 59 147 158 364 100 415 83 598 158 72 40 270 128 340 167 635 1867

04:00 PM 20 24 30 74 11 89 8 108 31 10 11 52 30 74 19 123 357
04:15 PM 26 28 34 88 20 108 19 147 32 28 8 68 40 98 43 181 484
04:30 PM 24 44 29 97 8 99 13 120 29 20 10 59 33 111 46 190 466
04:45 PM 25 48 42 115 20 143 19 182 34 17 8 59 27 108 38 173 529

Total 95 144 135 374 59 439 59 557 126 75 37 238 130 391 146 667 1836

05:00 PM 24 39 25 88 15 67 14 96 18 14 7 39 28 74 51 153 376
05:15 PM 33 48 41 122 22 107 11 140 45 23 16 84 33 93 62 188 534
05:30 PM 25 56 44 125 16 104 13 133 39 26 15 80 36 122 43 201 539
05:45 PM 32 57 27 116 25 163 19 207 45 32 15 92 30 151 34 215 630

Total 114 200 137 451 78 441 57 576 147 95 53 295 127 440 190 757 2079

Grand Total 394 583 654 1631 308 2232 329 2869 999 475 289 1763 670 1988 656 3314 9577
Apprch % 24.2 35.7 40.1  10.7 77.8 11.5  56.7 26.9 16.4  20.2 60 19.8   

Total % 4.1 6.1 6.8 17 3.2 23.3 3.4 30 10.4 5 3 18.4 7 20.8 6.8 34.6

CDM SMITH Inc.
1100 Marion Street, Suite 300

Knoxville, TN 37921

(865) 963-4300
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File Name : Emory at Central
Site Code : 00000000
Start Date : 12/4/2014
Page No : 2

Counted by: Allyson Foster

CENTRAL                
Southbound

EMORY                  
Westbound

CENTRAL                
Northbound

EMORY                  
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 36 9 22 67 5 122 12 139 114 37 19 170 38 113 18 169 545
07:30 AM 21 11 25 57 7 135 16 158 81 31 21 133 41 108 21 170 518
07:45 AM 17 13 33 63 10 113 22 145 73 33 27 133 39 124 14 177 518
08:00 AM 12 8 27 47 10 129 31 170 60 30 21 111 35 93 15 143 471

Total Volume 86 41 107 234 32 499 81 612 328 131 88 547 153 438 68 659 2052
% App. Total 36.8 17.5 45.7  5.2 81.5 13.2  60 23.9 16.1  23.2 66.5 10.3   

PHF .597 .788 .811 .873 .800 .924 .653 .900 .719 .885 .815 .804 .933 .883 .810 .931 .941
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CDM SMITH Inc.
1100 Marion Street, Suite 300

Knoxville, TN 37921

(865) 963-4300
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File Name : Emory at Central
Site Code : 00000000
Start Date : 12/4/2014
Page No : 3

Counted by: Allyson Foster

CENTRAL                
Southbound

EMORY                  
Westbound

CENTRAL                
Northbound

EMORY                  
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 03:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM

05:00 PM 24 39 25 88 15 67 14 96 18 14 7 39 28 74 51 153 376
05:15 PM 33 48 41 122 22 107 11 140 45 23 16 84 33 93 62 188 534
05:30 PM 25 56 44 125 16 104 13 133 39 26 15 80 36 122 43 201 539
05:45 PM 32 57 27 116 25 163 19 207 45 32 15 92 30 151 34 215 630

Total Volume 114 200 137 451 78 441 57 576 147 95 53 295 127 440 190 757 2079
% App. Total 25.3 44.3 30.4  13.5 76.6 9.9  49.8 32.2 18  16.8 58.1 25.1   

PHF .864 .877 .778 .902 .780 .676 .750 .696 .817 .742 .828 .802 .882 .728 .766 .880 .825
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Peak Hour Begins at 05:00 PM
 
Unshifted

Peak Hour Data

North

CDM SMITH Inc.
1100 Marion Street, Suite 300

Knoxville, TN 37921

(865) 963-4300
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KROGER STORE – GA 670 EMORY ROAD  

Traffic Impact Study 

Knoxville, Tennessee 
 25
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Land Use:   Land Use:  Multi-family Apartments
Land Use Code:   Land Use Code: Knox Co. Local Apartment Trip Gen. Study

250 DWELLING UNITS

WEEKDAY

T = 15.193(X)0.899

T = 2174.66

50% ENTERING = 1087 trips
50% EXITING = 1087 trips

TOTAL = 2175 trips

AM PEAK HOUR

T = 0.758(X)0.924

T = 124.56

22% ENTERING = 28 trips
78% EXITING = 97 trips

TOTAL = 125 trips

PM PEAK HOUR

T = 0.669(X)+10.069
T = 177.32

55% ENTERING = 97 trips
45% EXITING = 80 trips

TOTAL = 177 trips

TRIP GENERATION
THE VINTAGE AT EMORY ROAD

Proj. No. 01109-003
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HCM Signalized Intersection Capacity Analysis The Vintage TIS
1: Emory Road & Heiskell Road Existing 2014 AM / Existing Geometry

Timing Plan: AM Peak Synchro 7 -  Report
Cannon & Cannon, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 32 499 81 153 438 68 86 41 107 328 131 88
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 0.98 1.00 0.89 1.00 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3440 1770 3463 1770 1662 1770 1744
Flt Permitted 0.40 1.00 0.23 1.00 0.60 1.00 0.38 1.00
Satd. Flow (perm) 737 3440 423 3463 1119 1662 699 1744
Peak-hour factor, PHF 0.80 0.92 0.65 0.93 0.88 0.81 0.60 0.79 0.81 0.72 0.89 0.81
Adj. Flow (vph) 40 542 125 165 498 84 143 52 132 456 147 109
RTOR Reduction (vph) 0 33 0 0 21 0 0 112 0 0 43 0
Lane Group Flow (vph) 40 634 0 165 561 0 143 72 0 456 213 0
Turn Type pm+pt pm+pt pm+pt pm+pt
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 17.6 15.2 22.4 17.6 13.8 9.0 25.0 15.2
Effective Green, g (s) 17.6 15.2 22.4 17.6 13.8 9.0 25.0 15.2
Actuated g/C Ratio 0.29 0.25 0.37 0.29 0.23 0.15 0.42 0.25
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 258 871 266 1016 309 249 488 442
v/s Ratio Prot 0.01 c0.18 c0.05 0.16 0.04 0.04 c0.17 0.12
v/s Ratio Perm 0.04 0.18 0.07 c0.22
v/c Ratio 0.16 0.73 0.62 0.55 0.46 0.29 0.93 0.48
Uniform Delay, d1 15.3 20.5 13.7 17.9 19.4 22.7 14.7 19.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 5.3 4.4 2.2 1.1 0.6 25.2 0.8
Delay (s) 15.6 25.8 18.1 20.0 20.4 23.3 39.9 19.9
Level of Service B C B C C C D B
Approach Delay (s) 25.2 19.6 22.1 32.7
Approach LOS C B C C

Intersection Summary
HCM Average Control Delay 25.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 68.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Queues The Vintage TIS
1: Emory Road & Heiskell Road Existing 2014 AM / Existing Geometry

Timing Plan: AM Peak Synchro 7 -  Report
Cannon & Cannon, Inc. Page 1

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 32 499 153 438 86 41 328 131
Lane Group Flow (vph) 40 667 165 582 143 184 456 256
Turn Type pm+pt pm+pt pm+pt pm+pt
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Detector Phase 5 2 1 6 3 8 7 4
Switch Phase
Minimum Initial (s) 6.0 15.0 6.0 15.0 6.0 8.0 6.0 8.0
Minimum Split (s) 11.0 20.0 11.0 20.0 11.0 13.0 11.0 13.0
Total Split (s) 11.0 20.0 11.0 20.0 11.0 13.0 16.0 18.0
Total Split (%) 18.3% 33.3% 18.3% 33.3% 18.3% 21.7% 26.7% 30.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None C-Max None None None None
v/c Ratio 0.11 0.66 0.54 0.46 0.44 0.55 0.96 0.53
Control Delay 10.9 22.4 18.9 16.9 17.5 15.6 51.7 20.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.9 22.4 18.9 16.9 17.5 15.6 51.7 20.8
Queue Length 50th (ft) 8 108 35 67 32 17 128 64
Queue Length 95th (ft) 20 #164 #76 137 41 53 #161 128
Internal Link Dist (ft) 850 960 609 473
Turn Bay Length (ft) 100 100 75 150
Base Capacity (vph) 374 1018 304 1265 326 336 476 485
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.11 0.66 0.54 0.46 0.44 0.55 0.96 0.53

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Yellow
Natural Cycle: 60
Control Type: Actuated-Coordinated
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     1: Emory Road & Heiskell Road

C-5



HCM Signalized Intersection Capacity Analysis The Vintage TIS
1: Emory Road & Heiskell Road Existing 2014 PM / Existing Geometry

Timing Plan: PM Peak Synchro 7 -  Report
Cannon & Cannon, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 78 441 57 127 440 190 114 200 137 147 95 53
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.96 1.00 0.93 1.00 0.95
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3484 1770 3385 1770 1741 1770 1770
Flt Permitted 0.22 1.00 0.22 1.00 0.64 1.00 0.23 1.00
Satd. Flow (perm) 419 3484 419 3385 1186 1741 423 1770
Peak-hour factor, PHF 0.78 0.68 0.75 0.88 0.73 0.77 0.86 0.88 0.78 0.82 0.74 0.83
Adj. Flow (vph) 100 649 76 144 603 247 133 227 176 179 128 64
RTOR Reduction (vph) 0 14 0 0 68 0 0 43 0 0 27 0
Lane Group Flow (vph) 100 711 0 144 782 0 133 360 0 179 165 0
Turn Type pm+pt pm+pt pm+pt pm+pt
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 22.6 17.8 22.6 17.8 21.2 16.4 23.6 17.6
Effective Green, g (s) 22.6 17.8 22.6 17.8 21.2 16.4 23.6 17.6
Actuated g/C Ratio 0.35 0.27 0.35 0.27 0.33 0.25 0.36 0.27
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 245 954 245 927 430 439 278 479
v/s Ratio Prot 0.03 0.20 c0.04 c0.23 0.02 c0.21 c0.06 0.09
v/s Ratio Perm 0.11 0.16 0.08 0.17
v/c Ratio 0.41 0.75 0.59 0.84 0.31 0.82 0.64 0.34
Uniform Delay, d1 15.6 21.5 15.6 22.3 16.0 22.9 15.6 19.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 5.3 3.6 9.3 0.4 11.7 5.0 0.4
Delay (s) 16.7 26.8 19.2 31.6 16.4 34.6 20.7 19.5
Level of Service B C B C B C C B
Approach Delay (s) 25.6 29.8 30.1 20.1
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 27.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 66.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Queues The Vintage TIS
1: Emory Road & Heiskell Road Existing 2014 PM / Existing Geometry

Timing Plan: PM Peak Synchro 7 -  Report
Cannon & Cannon, Inc. Page 1

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 78 441 127 440 114 200 147 95
Lane Group Flow (vph) 100 725 144 850 133 403 179 192
Turn Type pm+pt pm+pt pm+pt pm+pt
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Detector Phase 5 2 1 6 3 8 7 4
Switch Phase
Minimum Initial (s) 6.0 15.0 6.0 15.0 6.0 8.0 6.0 8.0
Minimum Split (s) 11.0 20.0 11.0 20.0 11.0 13.0 11.0 13.0
Total Split (s) 11.0 22.0 11.0 22.0 11.0 21.0 11.0 21.0
Total Split (%) 16.9% 33.8% 16.9% 33.8% 16.9% 32.3% 16.9% 32.3%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None C-Max None None None None
v/c Ratio 0.35 0.67 0.51 0.78 0.30 0.89 0.66 0.38
Control Delay 15.2 24.6 18.6 26.3 14.4 44.3 27.6 19.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.2 24.6 18.6 26.3 14.4 44.3 27.6 19.0
Queue Length 50th (ft) 23 136 34 152 32 131 44 51
Queue Length 95th (ft) 41 134 65 161 61 #268 #78 80
Internal Link Dist (ft) 850 960 609 473
Turn Bay Length (ft) 100 100 75 150
Base Capacity (vph) 283 1075 283 1096 445 471 270 506
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.35 0.67 0.51 0.78 0.30 0.86 0.66 0.38

Intersection Summary
Cycle Length: 65
Actuated Cycle Length: 65
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Yellow
Natural Cycle: 65
Control Type: Actuated-Coordinated
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     1: Emory Road & Heiskell Road
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HCM Signalized Intersection Capacity Analysis The Vintage TIS
1: Emory Road & Heiskell Road Background 2020 AM no Kroger / Existing Geometry

Timing Plan: AM Peak Synchro 7 -  Report
Cannon & Cannon, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 36 562 91 172 493 77 97 46 120 369 148 99
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 0.98 1.00 0.89 1.00 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3440 1770 3462 1770 1662 1770 1744
Flt Permitted 0.31 1.00 0.20 1.00 0.58 1.00 0.31 1.00
Satd. Flow (perm) 569 3440 365 3462 1087 1662 573 1744
Peak-hour factor, PHF 0.80 0.92 0.65 0.93 0.88 0.81 0.60 0.79 0.81 0.72 0.89 0.81
Adj. Flow (vph) 45 611 140 185 560 95 162 58 148 512 166 122
RTOR Reduction (vph) 0 28 0 0 18 0 0 131 0 0 38 0
Lane Group Flow (vph) 45 723 0 185 637 0 162 75 0 512 250 0
Turn Type pm+pt pm+pt pm+pt pm+pt
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 21.6 18.0 26.4 20.4 15.7 8.0 31.0 18.3
Effective Green, g (s) 21.6 18.0 26.4 20.4 15.7 8.0 31.0 18.3
Actuated g/C Ratio 0.31 0.26 0.38 0.29 0.22 0.11 0.44 0.26
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 237 885 258 1009 319 190 562 456
v/s Ratio Prot 0.01 c0.21 c0.06 0.18 0.06 0.05 c0.23 0.14
v/s Ratio Perm 0.05 0.21 0.06 c0.17
v/c Ratio 0.19 0.82 0.72 0.63 0.51 0.39 0.91 0.55
Uniform Delay, d1 17.3 24.4 16.5 21.5 23.2 28.8 16.0 22.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 8.2 9.1 3.0 1.3 1.4 19.0 1.4
Delay (s) 17.7 32.7 25.6 24.5 24.5 30.1 35.0 23.6
Level of Service B C C C C C D C
Approach Delay (s) 31.8 24.8 27.6 30.9
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 28.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 74.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Queues The Vintage TIS
1: Emory Road & Heiskell Road Background 2020 AM no Kroger / Existing Geometry

Timing Plan: AM Peak Synchro 7 -  Report
Cannon & Cannon, Inc. Page 1

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 36 562 172 493 97 46 369 148
Lane Group Flow (vph) 45 751 185 655 162 206 512 288
Turn Type pm+pt pm+pt pm+pt pm+pt
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Detector Phase 5 2 1 6 3 8 7 4
Switch Phase
Minimum Initial (s) 6.0 15.0 6.0 15.0 6.0 8.0 6.0 8.0
Minimum Split (s) 11.0 20.0 11.0 20.0 11.0 13.0 11.0 13.0
Total Split (s) 11.0 23.0 11.0 23.0 13.0 13.0 23.0 23.0
Total Split (%) 15.7% 32.9% 15.7% 32.9% 18.6% 18.6% 32.9% 32.9%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None C-Max None None None None
v/c Ratio 0.15 0.82 0.72 0.58 0.51 0.64 0.91 0.58
Control Delay 13.8 32.5 33.6 22.9 20.0 20.6 39.9 24.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.8 32.5 33.6 22.9 20.0 20.6 39.9 24.1
Queue Length 50th (ft) 11 152 50 129 41 23 165 88
Queue Length 95th (ft) 26 #240 #126 181 48 63 189 160
Internal Link Dist (ft) 850 960 609 473
Turn Bay Length (ft) 100 100 75 150
Base Capacity (vph) 298 913 256 1125 326 321 562 493
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.15 0.82 0.72 0.58 0.50 0.64 0.91 0.58

Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Yellow
Natural Cycle: 70
Control Type: Actuated-Coordinated
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     1: Emory Road & Heiskell Road
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HCM Signalized Intersection Capacity Analysis The Vintage TIS
1: Emory Road & Heiskell Road Background 2020 PM no Kroger / Existing Geometry

Timing Plan: PM Peak Synchro 7 -  Report
Cannon & Cannon, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 88 497 64 143 495 214 128 225 154 166 107 60
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.96 1.00 0.93 1.00 0.95
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3484 1770 3385 1770 1741 1770 1770
Flt Permitted 0.17 1.00 0.16 1.00 0.53 1.00 0.21 1.00
Satd. Flow (perm) 323 3484 301 3385 996 1741 392 1770
Peak-hour factor, PHF 0.78 0.68 0.75 0.88 0.73 0.77 0.86 0.88 0.78 0.82 0.74 0.83
Adj. Flow (vph) 113 731 85 162 678 278 149 256 197 202 145 72
RTOR Reduction (vph) 0 12 0 0 58 0 0 37 0 0 24 0
Lane Group Flow (vph) 113 804 0 162 898 0 149 416 0 202 193 0
Turn Type pm+pt pm+pt pm+pt pm+pt
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 27.9 23.1 32.1 25.2 25.0 19.0 25.0 19.0
Effective Green, g (s) 27.9 23.1 32.1 25.2 25.0 19.0 25.0 19.0
Actuated g/C Ratio 0.37 0.31 0.43 0.34 0.33 0.25 0.33 0.25
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 213 1073 264 1137 394 441 241 448
v/s Ratio Prot 0.03 0.23 c0.06 c0.27 0.03 c0.24 c0.07 0.11
v/s Ratio Perm 0.16 0.21 0.10 0.21
v/c Ratio 0.53 0.75 0.61 0.79 0.38 0.94 0.84 0.43
Uniform Delay, d1 17.0 23.3 15.1 22.5 18.3 27.5 21.0 23.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.5 4.8 4.2 5.6 0.6 29.0 21.7 0.7
Delay (s) 19.5 28.2 19.3 28.1 18.9 56.5 42.7 24.1
Level of Service B C B C B E D C
Approach Delay (s) 27.1 26.8 47.2 33.1
Approach LOS C C D C

Intersection Summary
HCM Average Control Delay 31.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 72.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

C-10



Queues The Vintage TIS
1: Emory Road & Heiskell Road Background 2020 PM no Kroger / Existing Geometry

Timing Plan: PM Peak Synchro 7 -  Report
Cannon & Cannon, Inc. Page 1

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 88 497 143 495 128 225 166 107
Lane Group Flow (vph) 113 816 162 956 149 453 202 217
Turn Type pm+pt pm+pt pm+pt pm+pt
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Detector Phase 5 2 1 6 3 8 7 4
Switch Phase
Minimum Initial (s) 6.0 15.0 6.0 15.0 6.0 8.0 6.0 8.0
Minimum Split (s) 11.0 20.0 11.0 20.0 11.0 13.0 11.0 13.0
Total Split (s) 11.0 28.0 12.0 29.0 11.0 24.0 11.0 24.0
Total Split (%) 14.7% 37.3% 16.0% 38.7% 14.7% 32.0% 14.7% 32.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None C-Max None None None None
v/c Ratio 0.47 0.75 0.61 0.77 0.38 0.95 0.84 0.46
Control Delay 18.6 28.1 23.4 25.9 18.4 57.7 48.9 23.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 18.6 28.1 23.4 25.9 18.4 57.7 48.9 23.8
Queue Length 50th (ft) 29 174 42 196 44 187 62 72
Queue Length 95th (ft) 48 164 #87 196 78 #353 #123 103
Internal Link Dist (ft) 850 960 609 473
Turn Bay Length (ft) 100 100 75 150
Base Capacity (vph) 240 1085 265 1240 394 478 241 472
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.47 0.75 0.61 0.77 0.38 0.95 0.84 0.46

Intersection Summary
Cycle Length: 75
Actuated Cycle Length: 75
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Yellow
Natural Cycle: 75
Control Type: Actuated-Coordinated
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     1: Emory Road & Heiskell Road
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HCM Signalized Intersection Capacity Analysis The Vintage TIS
1: Emory Road & Heiskell Road Combined 2020 AM no Kroger / Existing Geometry

Timing Plan: AM Peak Synchro 7 -  Report
Cannon & Cannon, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 41 616 110 172 510 77 101 46 120 369 148 101
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 0.98 1.00 0.89 1.00 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3432 1770 3464 1770 1662 1770 1743
Flt Permitted 0.30 1.00 0.17 1.00 0.58 1.00 0.31 1.00
Satd. Flow (perm) 551 3432 318 3464 1084 1662 573 1743
Peak-hour factor, PHF 0.80 0.92 0.65 0.93 0.88 0.81 0.60 0.79 0.81 0.72 0.89 0.81
Adj. Flow (vph) 51 670 169 185 580 95 168 58 148 512 166 125
RTOR Reduction (vph) 0 30 0 0 17 0 0 122 0 0 36 0
Lane Group Flow (vph) 51 809 0 185 658 0 168 84 0 512 255 0
Turn Type pm+pt pm+pt pm+pt pm+pt
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 24.6 21.0 29.4 23.4 15.0 8.0 33.0 21.0
Effective Green, g (s) 24.6 21.0 29.4 23.4 15.0 8.0 33.0 21.0
Actuated g/C Ratio 0.33 0.28 0.39 0.31 0.20 0.11 0.44 0.28
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 239 961 241 1081 281 177 571 488
v/s Ratio Prot 0.01 0.24 c0.06 0.19 0.06 0.05 c0.24 0.15
v/s Ratio Perm 0.06 c0.24 0.06 c0.16
v/c Ratio 0.21 0.84 0.77 0.61 0.60 0.47 0.90 0.52
Uniform Delay, d1 17.6 25.4 17.4 21.9 26.5 31.5 17.3 22.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 8.9 13.6 2.6 3.4 2.0 16.6 1.0
Delay (s) 18.1 34.3 31.0 24.5 29.9 33.5 33.9 23.8
Level of Service B C C C C C C C
Approach Delay (s) 33.4 25.9 31.9 30.2
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 30.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 77.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Queues The Vintage TIS
1: Emory Road & Heiskell Road Combined 2020 AM no Kroger / Existing Geometry

Timing Plan: AM Peak Synchro 7 -  Report
Cannon & Cannon, Inc. Page 1

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 41 616 172 510 101 46 369 148
Lane Group Flow (vph) 51 839 185 675 168 206 512 291
Turn Type pm+pt pm+pt pm+pt pm+pt
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Detector Phase 5 2 1 6 3 8 7 4
Switch Phase
Minimum Initial (s) 6.0 15.0 6.0 15.0 6.0 8.0 6.0 8.0
Minimum Split (s) 11.0 20.0 11.0 20.0 11.0 13.0 11.0 13.0
Total Split (s) 11.0 26.0 11.0 26.0 12.0 13.0 25.0 26.0
Total Split (%) 14.7% 34.7% 14.7% 34.7% 16.0% 17.3% 33.3% 34.7%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None C-Max None None None None
v/c Ratio 0.17 0.85 0.77 0.57 0.60 0.69 0.90 0.56
Control Delay 14.4 34.0 39.5 23.1 25.8 25.7 38.7 23.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.4 34.0 39.5 23.1 25.8 25.7 38.7 23.6
Queue Length 50th (ft) 14 184 53 141 46 31 180 94
Queue Length 95th (ft) 29 #282 #140 192 53 73 202 167
Internal Link Dist (ft) 850 960 609 473
Turn Bay Length (ft) 100 100 75 150
Base Capacity (vph) 296 991 240 1190 281 300 571 524
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.17 0.85 0.77 0.57 0.60 0.69 0.90 0.56

Intersection Summary
Cycle Length: 75
Actuated Cycle Length: 75
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Yellow
Natural Cycle: 75
Control Type: Actuated-Coordinated
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     1: Emory Road & Heiskell Road
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HCM Signalized Intersection Capacity Analysis The Vintage TIS
1: Emory Road & Heiskell Road Combined 2020 PM no Kroger / Existing Geometry

Timing Plan: PM Peak Synchro 7 -  Report
Cannon & Cannon, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 92 541 80 143 544 214 152 225 154 166 107 65
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.96 1.00 0.93 1.00 0.95
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3476 1770 3395 1770 1741 1770 1765
Flt Permitted 0.15 1.00 0.14 1.00 0.42 1.00 0.22 1.00
Satd. Flow (perm) 282 3476 261 3395 790 1741 416 1765
Peak-hour factor, PHF 0.78 0.68 0.75 0.88 0.73 0.77 0.86 0.88 0.78 0.82 0.74 0.83
Adj. Flow (vph) 118 796 107 162 745 278 177 256 197 202 145 78
RTOR Reduction (vph) 0 13 0 0 47 0 0 35 0 0 24 0
Lane Group Flow (vph) 118 890 0 162 976 0 177 418 0 202 199 0
Turn Type pm+pt pm+pt pm+pt pm+pt
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 31.2 26.4 35.6 28.6 29.3 20.6 23.9 17.9
Effective Green, g (s) 31.2 26.4 35.6 28.6 29.3 20.6 23.9 17.9
Actuated g/C Ratio 0.39 0.33 0.45 0.36 0.37 0.26 0.30 0.22
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 199 1147 248 1214 396 448 226 395
v/s Ratio Prot 0.04 0.26 c0.06 c0.29 0.05 c0.24 c0.07 0.11
v/s Ratio Perm 0.20 0.23 0.12 0.20
v/c Ratio 0.59 0.78 0.65 0.80 0.45 0.93 0.89 0.50
Uniform Delay, d1 17.6 24.1 15.9 23.2 18.2 29.0 25.1 27.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.7 5.2 6.1 5.7 0.8 26.5 32.8 1.0
Delay (s) 22.3 29.3 21.9 28.9 19.0 55.5 57.8 28.2
Level of Service C C C C B E E C
Approach Delay (s) 28.5 27.9 45.3 42.3
Approach LOS C C D D

Intersection Summary
HCM Average Control Delay 33.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 74.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Queues The Vintage TIS
1: Emory Road & Heiskell Road Combined 2020 PM no Kroger / Existing Geometry

Timing Plan: PM Peak Synchro 7 -  Report
Cannon & Cannon, Inc. Page 1

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 92 541 143 544 152 225 166 107
Lane Group Flow (vph) 118 903 162 1023 177 453 202 223
Turn Type pm+pt pm+pt pm+pt pm+pt
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Detector Phase 5 2 1 6 3 8 7 4
Switch Phase
Minimum Initial (s) 6.0 15.0 6.0 15.0 6.0 8.0 6.0 8.0
Minimum Split (s) 11.0 20.0 11.0 20.0 11.0 13.0 11.0 13.0
Total Split (s) 11.0 31.0 12.0 32.0 14.0 26.0 11.0 23.0
Total Split (%) 13.8% 38.8% 15.0% 40.0% 17.5% 32.5% 13.8% 28.8%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None C-Max None None None None
v/c Ratio 0.52 0.78 0.66 0.79 0.45 0.94 0.89 0.53
Control Delay 20.9 29.4 27.6 27.3 20.2 55.9 60.9 28.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 20.9 29.4 27.6 27.3 20.2 55.9 60.9 28.7
Queue Length 50th (ft) 32 208 45 231 57 199 67 84
Queue Length 95th (ft) 52 189 #104 224 97 #363 #138 117
Internal Link Dist (ft) 850 960 609 473
Turn Bay Length (ft) 100 100 75 150
Base Capacity (vph) 226 1160 247 1302 403 492 226 421
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.52 0.78 0.66 0.79 0.44 0.92 0.89 0.53

Intersection Summary
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Yellow
Natural Cycle: 80
Control Type: Actuated-Coordinated
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     1: Emory Road & Heiskell Road
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TWO-WAY STOP CONTROL SUMMARY
General Information Site Information 
Analyst BJH 
Agency/Co. Cannon & Cannon, Inc. 
Date Performed 1/28/2015 
Analysis Time Period AM Peak 

Intersection Emory at Site Entrance 
Jurisdiction Knox County 
Analysis Year Combined 2020 

Project Description    
East/West Street:   Emory Road North/South Street:  Site Entrance 
Intersection Orientation:  East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Eastbound Westbound 
Movement 1 2 3 4 5 6

L T R L T R
Volume (veh/h) 689 6 22 689 
Peak-Hour Factor, PHF 1.00 0.94 0.94 0.94 0.94 1.00 
Hourly Flow Rate, HFR 
(veh/h) 0 732 6 23 732 0 

Percent Heavy Vehicles 0 -- -- 0 -- --
Median Type  Two Way Left Turn Lane 
RT Channelized 0 0 
Lanes 0 2 0 1 2 0 
Configuration T TR L T 
Upstream Signal 0 0 
Minor Street Northbound Southbound 
Movement 7 8 9 10 11 12

L T R L T R
Volume (veh/h) 19 78 
Peak-Hour Factor, PHF 0.94 1.00 0.94 1.00 1.00 1.00 
Hourly Flow Rate, HFR 
(veh/h) 20 0 82 0 0 0 

Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%) 0 0 
Flared Approach N N 
   Storage 0 0 

RT Channelized 0 0 
Lanes 0 0 0 0 0 0 
Configuration LR 
Delay, Queue Length, and Level of Service
Approach Eastbound Westbound Northbound Southbound 
Movement 1 4 7 8 9 10 11 12
Lane Configuration L LR 
v (veh/h) 23 102 
C (m) (veh/h) 877 588 
v/c 0.03 0.17 
95% queue length 0.08 0.62 
Control Delay (s/veh) 9.2 12.4 
LOS A B 
Approach Delay 
(s/veh) -- -- 12.4 

Approach LOS -- -- B 
Copyright © 2010 University of Florida, All Rights Reserved     HCS+TM   Version 5.6 Generated:  2/2/2015    2:25 PM

Page 1 of 1Two-Way Stop Control

2/2/2015file:///C:/Users/bhaas/AppData/Local/Temp/u2kCAC6.tmp
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TWO-WAY STOP CONTROL SUMMARY
General Information Site Information 
Analyst BJH 
Agency/Co. Cannon & Cannon, Inc. 
Date Performed 1/28/2015 
Analysis Time Period PM Peak 

Intersection Emory at Site Entrance 
Jurisdiction Knox County 
Analysis Year Combined 2020 

Project Description    
East/West Street:   Emory Road North/South Street:  Site Entrance 
Intersection Orientation:  East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Eastbound Westbound 
Movement 1 2 3 4 5 6

L T R L T R
Volume (veh/h) 649 19 78 683 
Peak-Hour Factor, PHF 1.00 0.83 0.83 0.83 0.83 1.00 
Hourly Flow Rate, HFR 
(veh/h) 0 781 22 93 822 0 

Percent Heavy Vehicles 0 -- -- 0 -- --
Median Type  Two Way Left Turn Lane 
RT Channelized 0 0 
Lanes 0 2 0 1 2 0 
Configuration T TR L T 
Upstream Signal 0 0 
Minor Street Northbound Southbound 
Movement 7 8 9 10 11 12

L T R L T R
Volume (veh/h) 16 64 
Peak-Hour Factor, PHF 0.83 1.00 0.83 1.00 1.00 1.00 
Hourly Flow Rate, HFR 
(veh/h) 19 0 77 0 0 0 

Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%) 0 0 
Flared Approach N N 
   Storage 0 0 

RT Channelized 0 0 
Lanes 0 0 0 0 0 0 
Configuration LR 
Delay, Queue Length, and Level of Service
Approach Eastbound Westbound Northbound Southbound 
Movement 1 4 7 8 9 10 11 12
Lane Configuration L LR 
v (veh/h) 93 96 
C (m) (veh/h) 830 537 
v/c 0.11 0.18 
95% queue length 0.38 0.65 
Control Delay (s/veh) 9.9 13.2 
LOS A B 
Approach Delay 
(s/veh) -- -- 13.2 

Approach LOS -- -- B 
Copyright © 2010 University of Florida, All Rights Reserved     HCS+TM   Version 5.6 Generated:  2/2/2015    2:26 PM
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HCM Signalized Intersection Capacity Analysis The Vintage TIS
1: Emory Road & Heiskell Road Background 2020 AM with Kroger / Existing Geometry

Timing Plan: AM Peak Synchro 7 -  Report
Cannon & Cannon, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 36 658 91 218 563 100 97 46 184 401 148 99
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.98 1.00 0.88 1.00 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3452 1770 3454 1770 1640 1770 1744
Flt Permitted 0.27 1.00 0.15 1.00 0.58 1.00 0.31 1.00
Satd. Flow (perm) 508 3452 272 3454 1087 1640 573 1744
Peak-hour factor, PHF 0.80 0.92 0.65 0.93 0.88 0.81 0.60 0.79 0.81 0.72 0.89 0.81
Adj. Flow (vph) 45 715 140 234 640 123 162 58 227 557 166 122
RTOR Reduction (vph) 0 21 0 0 19 0 0 176 0 0 33 0
Lane Group Flow (vph) 45 834 0 234 744 0 162 109 0 557 255 0
Turn Type pm+pt pm+pt pm+pt pm+pt
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 26.6 23.0 35.4 27.4 15.8 8.0 34.0 21.2
Effective Green, g (s) 26.6 23.0 35.4 27.4 15.8 8.0 34.0 21.2
Actuated g/C Ratio 0.33 0.29 0.44 0.34 0.20 0.10 0.42 0.26
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 226 992 270 1183 281 164 558 462
v/s Ratio Prot 0.01 0.24 c0.09 0.22 0.06 0.07 c0.26 0.15
v/s Ratio Perm 0.06 c0.30 0.06 c0.16
v/c Ratio 0.20 0.84 0.87 0.63 0.58 0.66 1.00 0.55
Uniform Delay, d1 18.5 26.8 17.3 22.0 28.4 34.7 20.1 25.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 8.6 24.0 2.5 2.9 9.6 37.4 1.4
Delay (s) 18.9 35.4 41.3 24.6 31.2 44.3 57.4 26.7
Level of Service B D D C C D E C
Approach Delay (s) 34.5 28.5 39.6 47.0
Approach LOS C C D D

Intersection Summary
HCM Average Control Delay 36.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 85.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Queues The Vintage TIS
1: Emory Road & Heiskell Road Background 2020 AM with Kroger / Existing Geometry

Timing Plan: AM Peak Synchro 7 -  Report
Cannon & Cannon, Inc. Page 1

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 36 658 218 563 97 46 401 148
Lane Group Flow (vph) 45 855 234 763 162 285 557 288
Turn Type pm+pt pm+pt pm+pt pm+pt
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Detector Phase 5 2 1 6 3 8 7 4
Switch Phase
Minimum Initial (s) 6.0 15.0 6.0 15.0 6.0 8.0 6.0 8.0
Minimum Split (s) 11.0 20.0 11.0 20.0 11.0 13.0 11.0 13.0
Total Split (s) 11.0 28.0 13.0 30.0 13.0 13.0 26.0 26.0
Total Split (%) 13.8% 35.0% 16.3% 37.5% 16.3% 16.3% 32.5% 32.5%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None C-Max None None None None
v/c Ratio 0.16 0.84 0.88 0.59 0.58 0.84 1.00 0.58
Control Delay 14.2 35.3 51.4 23.1 25.9 35.0 60.6 27.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.2 35.3 51.4 23.1 25.9 35.0 60.6 27.0
Queue Length 50th (ft) 12 203 71 167 50 43 226 105
Queue Length 95th (ft) 27 #302 #201 223 56 #116 #275 181
Internal Link Dist (ft) 850 960 609 473
Turn Bay Length (ft) 100 100 75 150
Base Capacity (vph) 279 1013 266 1287 286 341 558 496
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.16 0.84 0.88 0.59 0.57 0.84 1.00 0.58

Intersection Summary
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Yellow
Natural Cycle: 80
Control Type: Actuated-Coordinated
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     1: Emory Road & Heiskell Road
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HCM Signalized Intersection Capacity Analysis The Vintage TIS
1: Emory Road & Heiskell Road Background 2020 PM with Kroger / Existing Geometry

Timing Plan: PM Peak Synchro 7 -  Report
Cannon & Cannon, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 88 651 64 240 641 263 128 225 256 217 107 60
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.96 1.00 0.92 1.00 0.95
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3496 1770 3390 1770 1706 1770 1770
Flt Permitted 0.11 1.00 0.10 1.00 0.62 1.00 0.10 1.00
Satd. Flow (perm) 207 3496 182 3390 1160 1706 182 1770
Peak-hour factor, PHF 0.78 0.68 0.75 0.88 0.73 0.77 0.86 0.88 0.78 0.82 0.74 0.83
Adj. Flow (vph) 113 957 85 273 878 342 149 256 328 265 145 72
RTOR Reduction (vph) 0 6 0 0 34 0 0 39 0 0 15 0
Lane Group Flow (vph) 113 1036 0 273 1186 0 149 546 0 265 202 0
Turn Type pm+pt pm+pt pm+pt pm+pt
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 42.0 36.0 55.0 44.0 42.0 36.0 55.0 44.0
Effective Green, g (s) 42.0 36.0 55.0 44.0 42.0 36.0 55.0 44.0
Actuated g/C Ratio 0.35 0.30 0.46 0.37 0.35 0.30 0.46 0.37
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 151 1049 269 1243 437 512 269 649
v/s Ratio Prot 0.04 0.30 c0.12 0.35 0.02 c0.32 c0.12 0.11
v/s Ratio Perm 0.23 c0.35 0.10 0.34
v/c Ratio 0.75 0.99 1.01 0.95 0.34 1.07 0.99 0.31
Uniform Delay, d1 31.0 41.8 35.9 37.0 27.7 42.0 35.6 27.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 18.2 25.0 58.7 16.6 0.5 58.3 50.3 0.3
Delay (s) 49.2 66.8 94.6 53.7 28.2 100.3 85.9 27.4
Level of Service D E F D C F F C
Approach Delay (s) 65.1 61.2 85.7 59.6
Approach LOS E E F E

Intersection Summary
HCM Average Control Delay 66.8 HCM Level of Service E
HCM Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 89.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Queues The Vintage TIS
1: Emory Road & Heiskell Road Background 2020 PM with Kroger / Existing Geometry

Timing Plan: PM Peak Synchro 7 -  Report
Cannon & Cannon, Inc. Page 1

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 88 651 240 641 128 225 217 107
Lane Group Flow (vph) 113 1042 273 1220 149 584 265 217
Turn Type pm+pt pm+pt pm+pt pm+pt
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Detector Phase 5 2 1 6 3 8 7 4
Switch Phase
Minimum Initial (s) 6.0 15.0 6.0 15.0 6.0 8.0 6.0 8.0
Minimum Split (s) 11.0 20.0 11.0 20.0 11.0 13.0 11.0 13.0
Total Split (s) 11.0 41.0 19.0 49.0 11.0 41.0 19.0 49.0
Total Split (%) 9.2% 34.2% 15.8% 40.8% 9.2% 34.2% 15.8% 40.8%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None C-Max None None None None
v/c Ratio 0.75 0.99 1.01 0.95 0.34 1.06 0.99 0.33
Control Delay 51.8 66.6 91.1 52.2 24.1 92.9 83.5 25.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 51.8 66.6 91.1 52.2 24.1 92.9 83.5 25.8
Queue Length 50th (ft) 50 419 ~167 464 67 ~467 155 106
Queue Length 95th (ft) #89 345 #332 406 105 #667 #278 133
Internal Link Dist (ft) 850 960 609 473
Turn Bay Length (ft) 100 100 75 150
Base Capacity (vph) 151 1055 269 1278 436 550 269 664
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.75 0.99 1.01 0.95 0.34 1.06 0.99 0.33

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Yellow
Natural Cycle: 120
Control Type: Actuated-Coordinated
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Queues The Vintage TIS
1: Emory Road & Heiskell Road Background 2020 PM with Kroger / Existing Geometry

Timing Plan: PM Peak Synchro 7 -  Report
Cannon & Cannon, Inc. Page 2

Splits and Phases:     1: Emory Road & Heiskell Road
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HCM Signalized Intersection Capacity Analysis The Vintage TIS
1: Emory Road & Heiskell Road Combined 2020 AM with Kroger / Existing Geometry

Timing Plan: AM Peak Synchro 7 -  Report
Cannon & Cannon, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 41 712 110 218 580 100 101 46 184 401 148 101
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 0.98 1.00 0.88 1.00 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3444 1770 3456 1770 1640 1770 1743
Flt Permitted 0.27 1.00 0.14 1.00 0.58 1.00 0.31 1.00
Satd. Flow (perm) 500 3444 262 3456 1084 1640 573 1743
Peak-hour factor, PHF 0.80 0.92 0.65 0.93 0.88 0.81 0.60 0.79 0.81 0.72 0.89 0.81
Adj. Flow (vph) 51 774 169 234 659 123 168 58 227 557 166 125
RTOR Reduction (vph) 0 23 0 0 18 0 0 176 0 0 34 0
Lane Group Flow (vph) 51 920 0 234 764 0 168 110 0 557 257 0
Turn Type pm+pt pm+pt pm+pt pm+pt
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 27.6 24.0 36.4 28.4 15.0 8.0 33.0 21.0
Effective Green, g (s) 27.6 24.0 36.4 28.4 15.0 8.0 33.0 21.0
Actuated g/C Ratio 0.35 0.30 0.45 0.35 0.19 0.10 0.41 0.26
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 230 1033 270 1227 263 164 536 458
v/s Ratio Prot 0.01 0.27 c0.09 0.22 0.06 0.07 c0.26 0.15
v/s Ratio Perm 0.07 c0.31 0.06 c0.17
v/c Ratio 0.22 0.89 0.87 0.62 0.64 0.67 1.04 0.56
Uniform Delay, d1 17.9 26.7 17.2 21.4 29.2 34.7 20.7 25.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 11.5 24.0 2.4 5.0 9.8 49.4 1.6
Delay (s) 18.4 38.2 41.2 23.7 34.2 44.6 70.1 27.1
Level of Service B D D C C D E C
Approach Delay (s) 37.2 27.8 40.7 55.3
Approach LOS D C D E

Intersection Summary
HCM Average Control Delay 39.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 87.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Queues The Vintage TIS
1: Emory Road & Heiskell Road Combined 2020 AM with Kroger / Existing Geometry

Timing Plan: AM Peak Synchro 7 -  Report
Cannon & Cannon, Inc. Page 1

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 41 712 218 580 101 46 401 148
Lane Group Flow (vph) 51 943 234 782 168 285 557 291
Turn Type pm+pt pm+pt pm+pt pm+pt
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Detector Phase 5 2 1 6 3 8 7 4
Switch Phase
Minimum Initial (s) 6.0 15.0 6.0 15.0 6.0 8.0 6.0 8.0
Minimum Split (s) 11.0 20.0 11.0 20.0 11.0 13.0 11.0 13.0
Total Split (s) 11.0 29.0 13.0 31.0 12.0 13.0 25.0 26.0
Total Split (%) 13.8% 36.3% 16.3% 38.8% 15.0% 16.3% 31.3% 32.5%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None C-Max None None None None
v/c Ratio 0.18 0.89 0.88 0.59 0.64 0.84 1.04 0.59
Control Delay 13.9 38.3 51.2 22.4 30.8 35.4 72.9 27.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.9 38.3 51.2 22.4 30.8 35.4 72.9 27.3
Queue Length 50th (ft) 14 227 69 170 53 44 ~254 106
Queue Length 95th (ft) 28 #342 #200 225 60 #117 #288 183
Internal Link Dist (ft) 850 960 609 473
Turn Bay Length (ft) 100 100 75 150
Base Capacity (vph) 282 1056 266 1330 263 340 536 492
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.18 0.89 0.88 0.59 0.64 0.84 1.04 0.59

Intersection Summary
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Yellow
Natural Cycle: 80
Control Type: Actuated-Coordinated
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Queues The Vintage TIS
1: Emory Road & Heiskell Road Combined 2020 AM with Kroger / Existing Geometry

Timing Plan: AM Peak Synchro 7 -  Report
Cannon & Cannon, Inc. Page 2

Splits and Phases:     1: Emory Road & Heiskell Road
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HCM Signalized Intersection Capacity Analysis The Vintage TIS
1: Emory Road & Heiskell Road Combined 2020 PM with Kroger / Existing Geometry

Timing Plan: PM Peak Synchro 7 -  Report
Cannon & Cannon, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 92 695 80 240 690 263 152 225 256 217 107 65
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.96 1.00 0.92 1.00 0.95
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3489 1770 3398 1770 1706 1770 1765
Flt Permitted 0.11 1.00 0.10 1.00 0.60 1.00 0.10 1.00
Satd. Flow (perm) 207 3489 182 3398 1119 1706 182 1765
Peak-hour factor, PHF 0.78 0.68 0.75 0.88 0.73 0.77 0.86 0.88 0.78 0.82 0.74 0.83
Adj. Flow (vph) 118 1022 107 273 945 342 177 256 328 265 145 78
RTOR Reduction (vph) 0 6 0 0 30 0 0 39 0 0 16 0
Lane Group Flow (vph) 118 1123 0 273 1257 0 177 546 0 265 207 0
Turn Type pm+pt pm+pt pm+pt pm+pt
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 42.0 36.0 55.0 44.0 44.9 36.0 55.0 41.1
Effective Green, g (s) 42.0 36.0 55.0 44.0 44.9 36.0 55.0 41.1
Actuated g/C Ratio 0.35 0.30 0.46 0.37 0.37 0.30 0.46 0.34
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 151 1047 269 1246 467 512 269 605
v/s Ratio Prot 0.04 0.32 c0.12 0.37 0.03 c0.32 c0.12 0.12
v/s Ratio Perm 0.24 c0.35 0.11 0.34
v/c Ratio 0.78 1.07 1.01 1.01 0.38 1.07 0.99 0.34
Uniform Delay, d1 31.7 42.0 35.9 38.0 26.1 42.0 35.6 29.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 22.6 49.3 58.7 27.6 0.5 58.3 50.3 0.3
Delay (s) 54.3 91.3 94.7 65.6 26.6 100.3 85.9 29.7
Level of Service D F F E C F F C
Approach Delay (s) 87.8 70.7 83.2 60.2
Approach LOS F E F E

Intersection Summary
HCM Average Control Delay 77.0 HCM Level of Service E
HCM Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 91.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Queues The Vintage TIS
1: Emory Road & Heiskell Road Combined 2020 PM with Kroger / Existing Geometry

Timing Plan: PM Peak Synchro 7 -  Report
Cannon & Cannon, Inc. Page 1

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 92 695 240 690 152 225 217 107
Lane Group Flow (vph) 118 1129 273 1287 177 584 265 223
Turn Type pm+pt pm+pt pm+pt pm+pt
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Detector Phase 5 2 1 6 3 8 7 4
Switch Phase
Minimum Initial (s) 6.0 15.0 6.0 15.0 6.0 8.0 6.0 8.0
Minimum Split (s) 11.0 20.0 11.0 20.0 11.0 13.0 11.0 13.0
Total Split (s) 11.0 41.0 19.0 49.0 14.0 41.0 19.0 46.0
Total Split (%) 9.2% 34.2% 15.8% 40.8% 11.7% 34.2% 15.8% 38.3%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None C-Max None None None None
v/c Ratio 0.78 1.07 1.01 1.01 0.38 1.06 0.99 0.36
Control Delay 56.0 89.3 91.1 64.0 23.2 92.9 83.5 28.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 56.0 89.3 91.1 64.0 23.2 92.9 83.5 28.1
Queue Length 50th (ft) 52 ~509 ~167 ~516 81 ~467 155 114
Queue Length 95th (ft) #97 381 #332 439 122 #667 #278 142
Internal Link Dist (ft) 850 960 609 473
Turn Bay Length (ft) 100 100 75 150
Base Capacity (vph) 151 1053 269 1276 469 550 269 621
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.78 1.07 1.01 1.01 0.38 1.06 0.99 0.36

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Yellow
Natural Cycle: 100
Control Type: Actuated-Coordinated
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Queues The Vintage TIS
1: Emory Road & Heiskell Road Combined 2020 PM with Kroger / Existing Geometry

Timing Plan: PM Peak Synchro 7 -  Report
Cannon & Cannon, Inc. Page 2

Splits and Phases:     1: Emory Road & Heiskell Road
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TWO-WAY STOP CONTROL SUMMARY
General Information Site Information 
Analyst BJH 
Agency/Co. Cannon & Cannon, Inc. 
Date Performed 1/28/2015 
Analysis Time Period AM Peak 

Intersection Emory at Site Entrance 
Jurisdiction Knox County 
Analysis Year Combined 2020 

Project Description     1109 Vintage TIS, Proposed Geometry 
East/West Street:   Emory Road North/South Street:  Site Entrance 
Intersection Orientation:  East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Eastbound Westbound 
Movement 1 2 3 4 5 6

L T R L T R
Volume (veh/h) 785 6 22 759 
Peak-Hour Factor, PHF 1.00 0.94 0.94 0.94 0.94 1.00 
Hourly Flow Rate, HFR 
(veh/h) 0 835 6 23 807 0 

Percent Heavy Vehicles 0 -- -- 0 -- --
Median Type  Two Way Left Turn Lane 
RT Channelized 0 0 
Lanes 0 2 0 1 2 0 
Configuration T TR L T 
Upstream Signal 0 0 
Minor Street Northbound Southbound 
Movement 7 8 9 10 11 12

L T R L T R
Volume (veh/h) 19 78 
Peak-Hour Factor, PHF 0.94 1.00 0.94 1.00 1.00 1.00 
Hourly Flow Rate, HFR 
(veh/h) 20 0 82 0 0 0 

Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%) 0 0 
Flared Approach N N 
   Storage 0 0 

RT Channelized 0 0 
Lanes 0 0 0 0 0 0 
Configuration LR 
Delay, Queue Length, and Level of Service
Approach Eastbound Westbound Northbound Southbound 
Movement 1 4 7 8 9 10 11 12
Lane Configuration L LR 
v (veh/h) 23 102 
C (m) (veh/h) 803 542 
v/c 0.03 0.19 
95% queue length 0.09 0.69 
Control Delay (s/veh) 9.6 13.2 
LOS A B 
Approach Delay 
(s/veh) -- -- 13.2 

Approach LOS -- -- B 
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TWO-WAY STOP CONTROL SUMMARY
General Information Site Information 
Analyst BJH 
Agency/Co. Cannon & Cannon, Inc. 
Date Performed 1/28/2015 
Analysis Time Period PM Peak 

Intersection Emory at Site Entrance 
Jurisdiction Knox County 
Analysis Year Combined 2020 

Project Description     1109 Vintage TIS, Proposed Geometry 
East/West Street:   Emory Road North/South Street:  Site Entrance 
Intersection Orientation:  East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Eastbound Westbound 
Movement 1 2 3 4 5 6

L T R L T R
Volume (veh/h) 803 19 78 829 
Peak-Hour Factor, PHF 1.00 0.83 0.83 0.83 0.83 1.00 
Hourly Flow Rate, HFR 
(veh/h) 0 967 22 93 998 0 

Percent Heavy Vehicles 0 -- -- 0 -- --
Median Type  Two Way Left Turn Lane 
RT Channelized 0 0 
Lanes 0 2 0 1 2 0 
Configuration T TR L T 
Upstream Signal 0 0 
Minor Street Northbound Southbound 
Movement 7 8 9 10 11 12

L T R L T R
Volume (veh/h) 16 64 
Peak-Hour Factor, PHF 0.83 1.00 0.83 1.00 1.00 1.00 
Hourly Flow Rate, HFR 
(veh/h) 19 0 77 0 0 0 

Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%) 0 0 
Flared Approach N N 
   Storage 0 0 

RT Channelized 0 0 
Lanes 0 0 0 0 0 0 
Configuration LR 
Delay, Queue Length, and Level of Service
Approach Eastbound Westbound Northbound Southbound 
Movement 1 4 7 8 9 10 11 12
Lane Configuration L LR 
v (veh/h) 93 96 
C (m) (veh/h) 707 461 
v/c 0.13 0.21 
95% queue length 0.45 0.78 
Control Delay (s/veh) 10.9 14.9 
LOS B B 
Approach Delay 
(s/veh) -- -- 14.9 

Approach LOS -- -- B 
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