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1. INTRODUCTION 
 SR 20 @ W. Hightower Trail Traffic Engineering Report 
 
The purpose of this report is to analyze current intersection capacity and identify alternatives for 
improvements to the intersection of SR 20 and W. Hightower Trail.  The project also includes the 
intersection of W. Hightower Trail and Chandler Road, which is directly east of and adjacent to the 
intersection of SR 20 and W. Hightower Trail.  The driveway on the northwest corner provides access to a 
cycle shop.  Figure 1 shows the project vicinity and Figure 2 shows an aerial photograph of the project 
location.   
 
 

Methodology 
 
Initial evaluations were made to asses the current conditions in the vicinity of the project.  Peak hour 
turning movement counts (TMC) were conducted on Tuesday, August 21, 2007 during the AM and PM 
peak hour at the intersection of SR 20 and W. Hightower Trail and Chandler Road.  In addition to the 
TMC, automatic traffic recorder (ATR) tube, speed, and class counts were taken on Wednesday August 22, 
2007 for a 24 hour period at each approach to the SR 20 @ W. Hightower Trail/Chandler Road 
intersections.  The TMC and ATR counts are contained in Appendices A and B, respectively.  Growth rates 
were developed for the project vicinity and were applied to the existing counts to get Build year 2010 and 
Design year 2030 volumes.  
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Figure 1 – Project Vicinity 
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Figure 2 – Aerial Photograph 
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2. EXISTING CONDITIONS 
 SR 20 @ W. Hightower Trail Traffic Engineering Report 
 
SR 20 is a two-lane road that runs from Pleasant Hill Road south to Sigman Road and has a posted speed 
limit of 45 mph.  In the project vicinity, development along SR 20 is limited with only a few houses and a 
gas station. The functional class of SR 20 is an Urban Minor Arterial. 
 
W. Hightower Trail is a two-lane road that runs in an east-west direction from Bethel Road to Norris Lake 
Road and has a posted speed limit of 45 mph.  In the project vicinity, development along W. Hightower 
Trail is minimal with a few houses, a church, and a fire station 1.5 miles east of the intersection of SR 20. 
The functional class of W. Hightower Trail is an Urban Minor Arterial. 
 
Chandler Road is a two-lane road that runs northeast from the intersection of W. Hightower Trail @ SR 20 
and ends at Zingara Road.  The posted speed limit on Chandler Road is 40 mph.  In the project vicinity, 
development along Chandler Road is minimal with a few houses and the same church. The functional class 
of Chandler Road is and Urban Local Street. 
 
The study intersection is the intersection of SR 20 and W. Hightower Trail/Chandler Road.  This 
intersection had a gas station on the southwest corner, a church on the east-northeast corner, a closed 
building on the north-northeast corner, and a bike shop on the northwest corner.  

 
Figure 3 shows the existing intersection geometry.  Pictures of the project vicinity were taken and are 
contained in Appendix C. 
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Figure 3 – Existing Lane Geometry 
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3. TRAFFIC DATA 
 SR 20 @ W. Hightower Trail Traffic Engineering Report 
 
Turning movement counts (TMCs) were collected at the study intersection. Twenty-four hour automatic 
traffic recorder (ATR) counts were collected on each approach of the intersection. Additionally, 24-hr bi-
directional count data complete with class and speed profiles were collected on SR 20 just north of the 
intersection. Based on this data, the truck percentage in the project vicinity is 14.8% and the 85th percentile 
speed is 61 mph. The existing peak turning movement volumes are illustrated in Figure 4.   
 

Projected Average Daily Traffic Volumes, ADT 
 
The growth rate was obtained using historical traffic data in the project vicinity from GDOT count stations 
number 243, 245, and 247.  The annual growth rate for the surrounding area is 0.82%.  A growth rate of 
2% will be used instead for a conservative estimate.  The historical traffic data is contained in Appendix D.  
The growth rate was applied to the ADT to project 24-hr traffic for the build year (2010) and design year 
(2030).  
 
 

Projected Peak Hour Volumes 
 
The growth rate was applied to the existing TMC to get the projected peak hour volumes.  A growth factor 
of 1.061208 was used to project the 2010 build year volumes and a growth factor of 1.57689 was used to 
project the 2030 design year volumes.  The projected build and design year volumes are shown in Figures 5 
and 6, respectively.  
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Figure 4 – Existing Traffic Volumes 
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Figure 5 – Build Year (2010) Traffic Volumes 
 

W. Hightower Trail

45 mph

SR 20
45 mph

Chan
dler

 Road

40 m
ph

Legend

AM Peak(PM Peak)

Stop Control

Unsignalized

Intersection
#

1
15(8)
18(47)
19(36)

10(31)
359(337)

13(5)

13(30)
313(421)

41(38)

26(19)
48(34)
26(11)

7(7)
34(101)

1(6)
100(64)

5(4
)

14
(9)

 



 9 

Figure 6 – Design Year (2030) Traffic Volumes 
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4.  CAPACITY ANALYSIS 
 SR 20 @ W. Hightower Trail Traffic Engineering Report 
 

Capacity 
 
Capacity analysis was used to evaluate the projected volumes at the study intersection along the corridor.  
This process was used to define geometry and traffic control needed to result in acceptable levels of service 
for the projected conditions. 
 
The Synchro Program was used to conduct capacity analysis.  Synchro implements the capacity methods of the 
Highway Capacity Manual (HCM) 1 for performing the industry standard evaluation of intersection 
performance.  The delays used in the reports follow the procedure as recommended by the HCM.  
 
The Highway Capacity Manual defines level of service (LOS) in terms of the amount of control delay.  
Control delay includes initial deceleration delay, queue move-up time, stopped delay and final acceleration 
delay. 
 
The levels of service definitions for both stop controlled and signal controlled intersections are provided in 
Table 1. 

Table 1 – Level of Service Criteria  

Source: Highway Capacity Manual 
 
The GDOT has ranges of acceptable Levels of Service based on the area.  Rural, sparsely developed areas 
have a minimum LOS requirement of C.  This is due to the expectancy of rural residents for relatively un-
congested conditions and design flexibility related to lower right of way costs of impacts.  The minimum 
LOS for urban areas is D.  This reflects the greater acceptance of delay and congestion by urban residents.  
Additionally, the increased density of developments makes right of way costs much higher in urban areas.  
The project corridor is urban in nature; therefore, a minimum LOS D threshold will be the target 
operational condition.  

 

LEVEL OF SERVICE 
CONTROL DELAY PER VEHICLE (SEC) 

WITH STOP-SIGN 
CONTROL 

WITH SIGNAL CONTROL 

A ≤ 10 < 10 
B > 10 and ≤ 15 > 10 and < 20 
C > 15 and ≤ 25 > 20 and < 35 
D > 25 and ≤ 35 > 35 and < 55 
E > 35 and ≤ 50 > 55 and < 80 
F > 50 > 80 
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Capacity Analysis Results 

No Build 

The study intersection was initially evaluated with a no build option.  This analysis shows what level of 
service the intersection would function at in the build and design years if the existing facility were to remain 
unchanged.  This establishes a baseline for comparing improvement alternatives.   

Table 2 contains the results of capacity analysis of projected volumes for the intersection in the Build and 
Design Years.  The values shown in parenthesis indicate the estimated delay in seconds per vehicle.  Synchro 
printouts for the existing condition are located in Appendix E. Synchro printouts for the Build and Design 
Year no-build options are provided in Appendix F. 

 
 Build 

 
Four alternatives were analyzed for the build option. 
   

• Alternative 1 is to install a signal at the intersection.   
• Alternative 2 is to construct left and right turn lanes on all approaches of the intersection.   
• Alternative 3 is a combination of Alternatives 1 and 2, with a signal and turn lanes.   
• Alternative 4 is to construct a roundabout at the intersection.   

 
All alternatives involved closing access to Chandler Road and constructing a cul-de-sac.  Synchro printouts 
for the Build and Design Years for each of the alternatives are in Appendices G and H, respectively.  
 
Neither Synchro nor HCS+ can give an accurate LOS while modeling a roundabout.  However, based on 
research from the USDOT study; Roundabouts: An Informational Guide (FHA Publication No.FHWA-RD-
00-067)2, a one lane roundabout can be analyzed using its volume to capacity ratio.  According to this 
study, roundabouts should not be designed to handle any more than 85% of its capacity.  Table 2 shows the 
volume to capacity ratio for each approach of the intersection if a roundabout was to be constructed. Table 
3 shows the level of service for each alternative in the build and design year.  
 

Table 2 – Capacity Analysis Results: Roundabout (V/C Ratio) 
 

AM Peak PM Peak AM Peak PM Peak
NB 0.461 0.681 0.819 1.260
SB 0.503 0.484 0.904 0.863
EB 0.048 0.089 0.072 0.141
WB 0.086 0.058 0.135 0.089

* red denotes single lane roundabout will be over the recommended capacity

SR 20 @ 
W. Hightower Trail 

Roundabout

Intersection
2010 2030

Approach

 
 

The table shows that in the design year, a roundabout will fail with the projected traffic. 
 
 

 



 12 

Table 3 – Capacity Analysis Results: Alternatives 
 

No Build Alternative 1 Alternative 2 Alternative 3 Alternative 4
AM Peak D (28.0) A (7.2) D (27.4) A (5.6) N/A
PM Peak D (26.0) A (6.2) D (29.3) A (5.5) N/A
AM Peak F (332.8) B (11.9) F (209.0) A (7.3) N/A
PM Peak F (291.5) B (10.6) F (179.5) A (7.2) N/A

2030

2010

 
 

 
 

In Table 3, Alternatives 1 and 3 have the best LOS in the build and design years.  Alternative 1, installing a 
traffic signal only, is acceptable; however, significant queuing because of the turning traffic is not desirable.  
Table 4 shows the queuing on each of the approaches for all of the alternatives.  Roundabout queuing can 
not be calculated in Synchro or HCS+ due to the same constraints as before.  
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Table 4 – Queue Comparison  

Synchro SimTraffic Synchro SimTraffic Synchro SimTraffic Synchro SimTraffic
NBL 3 54 14 73
NB 0 0 70 110

NBR 0 27 5 0
SBL 1 0 5 38
SB 0 0 78 145

SBR 0 0 4 0
EBL 7 42 13 42
EB 0 0 15 23

EBR 6 27 11 0
WBL 12 57 19 67
WB 0 0 29 72

WBR 21 72 13 0
NBL 3 38 13 38
NB 0 0 99 266

NBR 0 27 7 0
SBL 2 0 11 44
SB 0 0 72 191

SBR 0 0 3 0
EBL 4 78 9 73
EB 0 0 29 0

EBR 22 0 16 0
WBL 6 51 11 51
WB 0 0 23 79

WBR 15 79 11 0
NBL 6 44 23 68
NB 0 0 121 258

NBR 0 54 5 0
SBL 5 0 15 57
SB 0 0 128 240

SBR 0 0 3 0
EBL 56 89 21 93
EB 0 0 25 56

EBR 24 44 17 0
WBL 70 58 34 74
WB 0 0 51 88

WBR 111 74 19 0
NBL 5 44 19 44
NB 0 0 183 341

NBR 0 0 8 0
SBL 4 54 16 53
SB 0 0 122 226

SBR 0 0 3 0
EBL 29 27 19 27
EB 0 0 53 51

EBR 103 64 25 0
WBL 46 37 20 37
WB 0 0 41 48

WBR 65 69 17 0

105 166

27 42

99 202

137 269

48 99

44 73

91 170

239 280

35 113

56 128

225 222

337 329

117 116

103 60

195 327

209 115 76 62

5 223

238 105

315 120

5 277

5 91

147 74

31 32

6 51

2 54

38 33

AM

PM

2010

2030

PM

Alternative 2 Alternative 3SR 20 @ 
W. Hightower Trail

AM

3 130

1 0

No Build Alternative 1

3 120

20 69

51 105
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5.  TRAFFIC SIGNAL WARRANT ANALYSIS 

 SR 20 @ W. Hightower Trail Traffic Engineering Report 
 
As per project alternatives, SR 20 @ W. Hightower Trail will be evaluated for the installation of a traffic 
signal.  The projected volumes of the intersections were evaluated using the guidelines given in the 2003 
Edition of the Manual on Uniform Traffic Control Devices (MUTCD)3.  The MUTCD establishes the following 
Warrants: 
 

 Warrant 1, Eight-Hour Vehicular Volume, 
 Warrant 2, Four-Hour Vehicular Volume, 
 Warrant 3, Peak Hour, 
 Warrant 4, Pedestrian Volume, 
 Warrant 5, School Crossing, 
 Warrant 6, Coordinated Signal System, 
 Warrant 7, Crash Experience, 
 Warrant 8, Roadway Network. 

 
Each of the applicable warrants will be addressed. 
 
The MUTCD guidelines for warrant studies suggest that signals should not be installed unless one or more 
of the warrants are satisfied. 

8th Highest Hour Volume 

 
Signal warrant studies for existing intersections involves the collection of hourly traffic data using 
automated traffic recorders.  However, this study is concerned with the analysis of projected conditions that 
will occur in the Design Year; therefore projections of the ADT Volumes were used.  These volumes are 
contained in Appendix B. 
 
Since the eight hour warrant is the most widely accepted of the signal warrants, it is necessary to estimate 
the eighth highest hour for use in the signal warrants analysis.  If the eighth highest hour of the day meets 
the warrant then seven other hours will also meet the minimum volumes. 
 
The Manual of Traffic Signal Design4 published by the Institute of Transportation Engineers, 1982, provides a 
section that discusses warrant analysis of new intersections.  This same analysis can be used for existing 
intersections if major geometric changes will be occurring, as is the case at this intersection.  This 
publication provides the assumption that the eighth highest hour volume is about 6.25 percent of the ADT.  
 
The eighth highest hour volume for the two intersections mentioned above was calculated using this 
assumption.  These volumes for the Build Year and Design Year are shown in Table 5 and Table 6.   
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Table 5 – Year 2010 8th Highest Hour Volume 

Major Street Minor Street Major Street Minor Street

SR 20 W. Hightower Trail 9467 838 592 52

8th Highest Hour 
Volume

2010 ADT
Major Street Minor Street

 
 

Table 6 – Year 2030 8th Highest Hour Volume 

Major Street Minor Street Major Street Minor Street

SR 20 W. Hightower Trail 14067 1246 879 78

2030 ADT
8th Highest Hour 

VolumeMajor Street Minor Street

 

 

Warrant 1, Eight-Hour Vehicular Volume 

 
The MUTCD gives minimum volumes required to meet the warrant.  The traffic volume requirements of 
Warrant 1, Conditions A and B are hourly volumes that must be met for 8 hours of an average day.  The 
required volume for the major street is the total approach volume (both directions).  The required minor 
street volume is the heavier approach volume (one direction).  If either Condition A or Condition B is met, 
then Warrant 1 is satisfied.  Since the posted speed limit of SR 20 is 45 mph the 70% values for Warrant 1 
are used. 
 
Table 7 provides a comparison of Build and Design Year projected volumes to the requirements of 
Warrant 1 for the intersection being analyzed for signal installation.   
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Table 7 – Warrant 1, Eight-Hour Vehicular Volume  
 

2010

SR 20 Major Street Minor Street 
Major Street 
(>350 vph)

Minor Street
 (>105 vph)

Major Street 
(>525 vph)

Minor Street 
(>53 vph)

W. Hightower Road 592 52 Yes No Yes No

2030

SR 20 Major Street Minor Street 
Major Street 
(>350 vph)

Minor Street 
(>105 vph)

Major Street 
(>525 vph)

Minor Street 
(>53 vph)

W. Hightower Road 879 78 Yes No Yes Yes

8th Highest Hour Volume Condition A - Met? Condition B - Met?

8th Highest Hour Volume Condition A - Met? Condition B - Met?

 
 
W. Hightower Trail meets condition B in the Design year 2030.  Warrant 1 is met for SR 20 @ W. 
Hightower Trail.  
 
Using the same reasoning to analyze warrant 1 warrants 2 and 3 can be examined. 
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Warrant 2, Four-Hour Vehicular Volume 

 
The MUTCD Section 4C.03 states:  
 

“Support: The Four-Hour Vehicular Volume signal warrant conditions are intended to be applied 
where the volume of intersecting traffic is the principal reason to consider installing a traffic control 
signal. 
 
Standard: The need for a traffic control signal shall be considered if an engineering study finds that, 
for each of any 4 hours of an average day, the plotted points representing the vehicles per hour on the 
major street (total of both approaches) and the corresponding vehicles per hour on the higher-volume 
minor-street approach (one direction only) all fall above the applicable curve in Figure 4C-1 for the 
existing combination of approach lanes.  On the minor street, the higher volume shall not be required 
to be on the same approach during each of these 4 hours.” 

 
Figure 7– Warrant 2, Four-Hour Vehicular Volume  
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Figure 7 shows the eighth highest hour compared to Warrant 2.  Warrant 2 is met for SR 20 @ W. 
Hightower Trail in the Design year.  
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Warrant 3, Peak Hour 

 
The MUTCD Section 4C.04 states:  
 

“Support: The Peak Hour signal warrant is intended for use at a location where traffic conditions are 
such that for a minimum of 1 hour of an average day, the minor-street traffic suffers undue delay 
when entering or crossing the major street.” 

 
Figure 8– Warrant 3, Peak-Hour Vehicular Volume  

 

0

50

100

150

200

250

300

350

400

450

50
0

60
0

70
0

80
0

90
0

10
00

11
00

12
00

13
00

14
00

15
00

16
00

17
00

18
00

19
00

20
00

21
00

22
00

23
00

24
00

25
00

1 Major 1 Minor

Build Year

W. Hightower Trail

Design Year

W. Hightower Trail

 
 

 
Figure 8 shows W. Hightower Trail meets the warrant in the Design year.  Warrant 3 is met for SR 20 
@ W. Hightower Trail. 
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Warrant 4 – Pedestrian Volume 
There is not excessive pedestrian volume in the area of the site.  Therefore, Warrant 4 is not 
applicable.   

Warrant 5 – School Crossing 
There is no school in close proximity to the intersection of SR 20 @ W. Hightower Trail. Therefore, 
Warrant 5 is not applicable.  

Warrant 6 – Coordinated Signal System 
There are no signals close enough to this intersection to maintain a coordinated signal system. Therefore, 
Warrant 6 is not applicable.   

Warrant 7 – Crash Experience 
The severity and frequency of crashes are one of the principal reasons to consider installing a traffic signal at 
these intersections.  Accident data for the project area is contained in Appendix I of this report.  There are 
more than five (5) crashes correctable with a signal in each year from 2003 to 2006.  Therefore, Warrant 
7 is satisfied for the intersection of SR 20 @ W. Hightower Trail.   

Warrant 8 – Roadway Network 
The intersection is not part of a principle roadway network.  Therefore, Warrant 8 is not applicable.   

Summary of Warrant Analysis 
Table 8 summarizes the signal warrant analysis for the intersection of SR 20 @ W. Hightower Trail and 
indicates that a traffic signal is warranted for the intersection.   
 

Table 8 – Summary of Warrant Analysis 
 

1. Eight-Hour 
Vehicular Volume

Satisfied

2. Four-Hour 
Vehicular Volume

Satisfied

3. Peak Hour Satisfied

4. Pedestrian Volume Not Applicable

5. School Crossing Not Applicable

6. Coordinated Signal 
System

Not Applicable

7. Crash Experience Satisfied

8. Roadway Network Not Applicable

WARRANT
SR 20 @ 

W. Hightower Road
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 5. RECOMMENDATIONS 
 SR 20 @ W. Hightower Trail Traffic Engineering Report 
 
Based on the analysis documented in this report, Wolverton and Associates, Inc. make the following 
conclusions and recommendations: 
 

1. Install a traffic signal at the intersection of SR 20 @ W. Hightower Trail 

2. Close access to Chandler Road and construct a cul-de-sac at the end 

3. Construct 250’ left turn lanes on all approaches to the intersection 

4. Construct 200’ right turn lanes on all approaches to the intersection 

5. Relocate access to the cycle shop on the northwest corner a minimum of 100’ away from the 
intersection.  

 

Figure 9 shows the proposed geometry for the recommended alternative. 

 
Figure 9 – Proposed Geometry 
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Table 9 summarizes the turn bay lengths for each alternative. Alternative 3 turn bay lengths are in bold 
to denote the recommendations. 

 
Table 9 – Turn Bay Length Summary 

 

Existing Alternative 1 Alternative 2 Alternative 3 Alternative 4
NBL 0 0 250 250 0
NBR 0 0 200 200 0
SBL 0 0 250 250 0
SBR 0 0 200 200 0
EBL 0 0 250 250 0
EBR 0 0 200 200 0
WBL 0 0 250 250 0
WBR 0 0 200 200 0
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Site Photographs
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Historical Traffic Data
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Synchro Printouts – No Build Option
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Synchro Printouts – Build Option Design Year
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Accident Data 










