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As discussed earlier, the addition of a second 

northbound left-turn lane at the intersection of 

Strawberry Plains Pike at the Interstate 40 On/Off-

Ramps (north side) with a similar storage lane 

length of 190 feet should be sufficient to handle 

the projected volumes.  The software results 

indicated that the northbound left-turn lanes 

would have a 95th percentile queue of 131 feet and 

202 feet in the PM Peak Hour.  In actuality, the 

expected queue lengths could be more evenly 

distributed between the two lanes, which would 

result in a required length of 180 feet in both lanes 

(131 feet + 202 feet / 2 lanes = 166.5 feet).  Thus, adding an additional northbound 

left-turn lane with a similar length as the existing storage length of 190 feet should 

be sufficient.  See the following exhibits that show the proposed modifications to 

the turn lanes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Single Left-Turn on Strawberry Plains Pike at 
Interstate 40 On/Off-Ramps 

(Looking North) 

Proposed Additional 25’ for Both Westbound Left-Turn Lane Lengths 
at Intersection of Strawberry Plains Pike at I-40 On/Off Ramps 

Proposed 
Additional 25’ for 
Both Westbound 
Left-Turn Lane 

Strawberry 
Plains Pike
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Further analysis of the coordinated signal system at these two intersections should 

be optimized based on the actual future volumes instead of the projected volumes.  

Using the actual future volumes versus the projected volumes from this study 

could reduce the projected peak queue lengths and the potential turn lane storage 

extensions required.   

 

7d) It is recommended that this intersection be signalized.  Signalization is 

recommended even though in 2010, TDOT deemed signalization as “undesirable” 

while meeting signal warrants. 

 

This intersection currently meets warrants for traffic signalization, and it is 

projected to continue to meet signalization warrants in the future.  It is 

recommended that this intersection be signalized before the Brakebill Road 

Subdivision is opened to residents.  If this intersection is not signalized and 

experiences the potential increased traffic volumes, excessive vehicle delays will 

occur.  Without remediation, this intersection could experience increased vehicle 

crashes due to impatient drivers.  Possible issues to consider related to installing a 

Proposed Additional 190’ Northbound Left-Turn Lane at Intersection 
of Strawberry Plains Pike at I-40 On/Off Ramps 

I-40 
Westbound 
Off-Ramp Proposed 

Additional 190’ 
Northbound Left- 

Turn Lane  

I-40 
Westbound
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traffic signal at the intersection of Strawberry Plains Pike at Brakebill Road include 

the following: 

 

a. Shorter traffic signal cycle lengths are recommended since queue lengths 

tend to be shorter for short cycle lengths and will be necessary due to the 

short distance between the two intersections. 

b. The traffic signals on Strawberry Plains Pike at both intersections in the 

northbound and southbound approaches need to be carefully designed 

with respect to placement and visibility.  The signal heads on these 

approaches will need to be installed with louvers or optically programmed 

signals to restrict signal visibility to these traffic lanes.  Screening will be 

required to eliminate drivers from driving thru or not recognizing the first 

set of signal heads in the progression thru the two sets of signalized 

intersections. 

c. Advance traffic warning 

signage will be necessary 

for the approach of 

Brakebill Road at 

Strawberry Plains Pike due 

to the horizontal curvature 

of Brakebill Road.  To 

highlight this need, it was 

observed during the field 

review that the current 

Stop Ahead Sign (W3-1) on 

the Brakebill Road 

approach was obscured by vegetation. 

 

 

 

 

 

 

 

 

Sign Obscured by Vegetation on  
Brakebill Road Approach  
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Brakebill Road:  From the results discussed earlier in this report, it was shown that the 

calculated crash rates on Brakebill Road were not high enough to receive consideration 

for TDOT safety funding.  Nonetheless, the narrowness of the roadway, the shoulder 

drop-offs, and the lack of a clear zone outside the roadway are potential factors in the road 

crashes.  Based on evaluating the obtained individual traffic crash reports from Brakebill 

Road over the past three years, 10 of the 17 crashes indicated that the narrowness of 

Brakebill Road could have been a contributable factor.  These ten crashes were either 

opposite direction sideswipes or road departures. As one can easily conclude, research 

has indicated that narrow roads have a significant influence on these types of crashes.  

Pictures showing the various pavement drop-offs and roadside hazards on Brakebill Road 

are shown below: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The most logical recommendation would include widening Brakebill Road.  Brakebill 

Road is a major collector and an essential link between Asheville Highway (US 25E/Hwy 

11E) and Strawberry Plains Pike at Interstate 40.  Improving Brakebill Road with 

appropriate horizontal and vertical alignments, lane widths, shoulders, and clear zones 

would potentially significantly decrease the number of vehicle crashes.  It is expected that 

8 
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this road in the future will need to be widened and improved.  In the interim, and to 

accommodate traffic growth and development in the area, several strategies should be 

employed to reduce the number of opposite direction sideswipes, and roadway departure 

crashes. 

 

 To determine appropriate strategies to potentially reduce traffic crashes on Brakebill 

Road, resources from the FHWA were reviewed.  The following measures are 

recommended to be implemented on Brakebill Road: 

 

a. Identify and remove or re-locate roadside hazards (ditches, utility poles, and 

trees):  Research has indicated that increasing the clear zone prevents crashes.  

Most of the road departure crashes on Brakebill Road involved striking trees and 

utility poles.  The next most common object struck was roadside ditches.  

According to research, 80% of all fatal crashes at curves are roadway departure 

crashes.  (Source: Fatality Analysis Reporting System).  Roadside hazards that 

have been identified and documented along Brakebill Road are shown in a 

picture summary located at the end of this section. 

b. Advance Warning Signs:  Warning signs call attention 

to unexpected conditions on or next to the roadway.  It 

is recommended that Advance Warning Signs be 

installed on Brakebill Road in advance of two of the 

horizontal curves where evidence of crash clusters 

have occurred.  Advance Warning Curve Signs should be placed before the 

horizontal curve in both directions, just to the north of 524 Brakebill Road.  

Advisory Speed Plaques (W13-

1P) may be used to supplement 

the warning signs if a 

subsequent engineering study 

supports it.  The other location 

where an Advance Warning 

Curve Sign (W1-2R) should be 

installed is before the horizontal 

curve on Brakebill Road heading 

southbound near the intersection 

of Brakebill Road at Palmer 
Deteriorated Curve Sign for NB Traffic on 

Brakebill Road near Kilbridge Drive  

W1-2RW1-2L 
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Lane.  An Advance Warning Curve Sign (W1-2L) is already posted for the 

northbound direction on Brakebill Road but should be replaced due to its 

deteriorated nature and lack of reflectivity. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Horizontal Curve on Brakebill Road near 524 Brakebill Road 
(Looking North)

Horizontal Curve on Brakebill Road near Palmer Lane 
(Looking South)
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Another advance warning sign on Brakebill Road 

that needs correction is the existing Advance Turn 

Sign (W1-1L) near 604 Brakebill Road for southbound 

traffic.  It is currently leaning and needs to be reset 

and stabilized. 

 

 

 

 

 

 

 

c. Installation of Rumble Strips (along the edgeway and the center of the road):  

According to the FHWA, edgeway and centerline rumble strips are an effective 

countermeasure to reduce vehicle departure crashes, head-on collisions, and 

opposite direction sideswipe crashes.  A table from NCHRP Report 641, 

Guidance for the Design and Application of Shoulder and Centerline Rumble 

Strips, is shown below, which shows the reduction in crash history based on 

before and after research studies on urban and rural two-lane roads. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Leaning Sign near 
604 Brakebill Road  
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The results from the NCHRP (National Cooperative Highway Research 

Program) report show significant reductions in head-on, opposite direction 

sideswipes, and roadway departure crashes after installation of rumble strips on 

two-lane roadways.  It is recommended both centerline and edge line rumble 

strips are installed on Brakebill Road at a minimum at the two horizontal curves 

identified above where Advance Curve Signs are recommended.  In the recent 

past, clusters of crashes have occurred at these horizontal curves and could be 

reduced in the future with the installation of rumble strips.  Other horizontal 

curves on Brakebill Road should be considered as well or the entire length of 

Brakebill Road.  TDOT provides a standard installation detail (T-M-16) for 

asphalt shoulder rumble stripe for non-access-controlled routes.  

 

Some potential issues to consider related to installing rumble strips involve the 

following: 

 

i. Pavement:  The asphalt pavement of the roadway needs to be of sufficient 

thickness and quality to install rumble strips. 

ii. Bicyclists:  Rumble strips can be detrimental to bicycle travel and 

hazardous to bicyclists.  However, currently, there is little evidence of 

regular bicycle travel on Brakebill Road. 

iii. Noise:  Rumble strips can be a nuisance with respect to the noise generated 

from vehicles traveling over the strips.  The sound is beneficial to the driver 

inside the vehicle to give a warning but can be a nuisance to those who live 

nearby.  Brakebill Road is not a densely populated area, but there are 

residences adjacent to the two horizontal curves where rumble strips are 

recommended.  There are options to reduce noise by reducing rumble strip 

widths, installing sinusoidal-shaped rumble strips which do not produce 

as much noise, and by discontinuing rumble strips near intersections and 

major driveways. 

 

These potential issues are not expected to be a severe impediment to installing 

rumble strips on Brakebill Road.  These measures should be beneficial to 

reducing the number of opposite direction sideswipes, and departure crashes on 

Brakebill Road.  A picture summary of the identified roadside hazards along 

Brakebill Road is listed in the following pages.  These identified roadside 
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hazards are comprised of vegetation obstructions, drainage ditches, utility poles, 

trees, and road shoulder drop-offs. 

 

 

 
 

 

Roadside vegetation obscures sight distance for 
turning vehicles at Crosswood Boulevard and 

Brakebill Road 
 (Looking Northwest) 

Steep road/shoulder drop-off and deteriorated 
pavement near 701 Brakebill Road Driveway 

(Looking North) 

Large trees and utility poles adjacent to the 
roadway near 512 Brakebill Road with shoulder 

drop-off into the drainage ditch  
(Looking North) 

Large trees and utility poles adjacent to the 
roadway near 508 Brakebill Road with shoulder 

drop-off into the drainage ditch 
(Looking North) 

EXHIBIT B



  

 Revised August 2020 
 

Transportation Impact Study
Brakebill Road Subdivision

87 

 

 
 

 
 
 
 
 

Large trees and utility poles adjacent to the 
roadway near 428 Brakebill Road with shoulder 

drop-off into the drainage ditch  
(Looking South) 

Large trees adjacent to the roadway just south 
of Kilbridge Drive with shoulder drop-off into 

the drainage ditch  
(Looking North) 

Large trees adjacent to roadway near 420 
Brakebill Road with shoulder drop-off into the 

drainage ditch  
(Looking North) 

Utility poles adjacent to roadway near 322 
Brakebill Road with shoulder drop-off 

(Looking South) 
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d. Pavement Markings:  The 

existing pavement markings 

along Brakebill Road are faded 

and are recommended to be 

refreshed.  The pavement 

markings on Brakebill Road 

within the City limits are notably 

diminished and need the 

markings to be re-applied. 

 

 

 

 

 

 

 

 

 

Large trees adjacent to roadway near 320 
Brakebill Road 

(Looking North) 

Shoulder drop-off with evidence of vehicle 
scraping asphalt near 320 Brakebill Road 

(Looking North) 

Deteriorated Pavement Markings on Brakebill 
Road within City Limits  
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Brakebill Road Subdivision Internal Roads:  The current concept plan shows six new 

streets being constructed within the development, as shown in Figure 3.   

 

9a) It is recommended that 25-mph Speed Limit Signs (R2-1) be posted near the front 

of both new streets, Road “A” and Road “B”, off Brakebill Road and Hammer 

Road, respectively. 

 

9b) Stop Signs (R1-1) with 24” white stop bars and the other traffic signage should be 

installed at the locations as shown below: 

 

 

 

9c) Sight distance at the new intersections in the subdivision must not be impacted by 

new signage or future landscaping.  For a posted speed limit of 25-mph in the 

subdivision, the intersection sight distance requirement is 250 feet.  The stopping 

9 

Internal Traffic Sign Locations

R1-1 

R2-1

R1-1 
R1-1

R2-1

R1-1
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sight distance required is 155 feet for a level road grade.  The road layout designer 

should ensure that these sight distance lengths are met, and they should be labeled 

on the plans. 

 

9d) All drainage grates and covers for the residential development need to be 

pedestrian and bicycle safe. 

 

9e) The internal sidewalks that are proposed for the development should have 

appropriate ADA compliant curbed ramps at intersection corners, and the 

sidewalks are recommended to be 5 feet minimum in width. 

 

9f) The United States Postal Service 

(USPS) has recently implemented 

changes to its guidelines for 

delivery in new residential 

subdivisions.  If directed by the 

local post office, the designer 

should include an area within the 

development with a parking area 

for a centralized mail delivery 

center.  

 

9g) Traffic calming measures might be needed for this development.  Sections of the 

horizontal alignment for proposed Road “A”, “C”, and “D” within the 

development have long and straight road segments.  The possible need for traffic 

calming measures inside the development will need to be coordinated with Knox 

County Engineering and Public Works during the detailed design phase.  

 

9h) All road grade and intersection elements internally and externally should be 

designed to AASHTO, TDOT, and Knox County specifications and guidelines to 

ensure proper operation. 
 

 
 
 

Centralized USPS Delivery Center 
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Brakebill Road Widths (Addendum):  As requested in the TIS Comment Response 

Document for Brakebill Road Subdivision dated August 19, 2020, road width information 

was collected on Brakebill Road in between Hammer Road and the 90-degree curve at the 

intersection with Crosswood Boulevard. 

 

The information shown on the following pages lists the pavement width measurements 

that were made and shows photographs of these road width measurements locations.  

These road measurements are not the absolute minimum and maximum widths but are a 

representative sample of the roads.  They were taken at driveways and other locations 

that are readily identifiable on Brakebill Road. 
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Brakebill Road 

Br
ak

eb
ill

 R
oa

d 

Crosswood 
Boulevard 

Brakebill Road at Crosswood Boulevard 
(Looking Northeast) 

Brakebill Road south of Motel 6 Driveway 
(Looking North) 

Brakebill Road at Motel 6 Driveway 
(Looking South) 

Near 715 Brakebill Road 
(Looking North) 

21.5’ 

19’ 
20.5’ 
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Brakebill Road 

Knoxville City 
Limit 

19.75’ 

Near 701 Brakebill Road 
(Looking North) 

Near 604 Brakebill Road 
(Looking South) 

Brakebill Road at Knoxville City Limit 
(Looking South) 

20’ 

19.33’ 
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Brakebill Road 

BAPS Shri 
Swaminarayan 

Mandir 

18.9’ 

Near 602 Brakebill Road 
(Looking Northwest) 

Near Proposed Road “A” Location 
(Looking Southeast) 

Near 524 Brakebill Road 
(Looking Southeast) 

18.75’ 

Brakebill Road 
Subdivision 

Property 
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Brakebill Road 
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18.9’ 

Near 512 Brakebill Road 
(Looking South) 

Near 508 Brakebill Road 
(Looking North) 

19.2’ 

Brakebill Road 
Subdivision 

Property 

EXHIBIT B



 

 
March 2020  Transportation Impact Study
                                                                                                                                    Brakebill Road Subdivision 
 

96

 
 
 
 
 
 
 
  
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
 

Brakebill Road 

Br
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Hammer Road

18.8’ 

Near 504 Brakebill Road 
(Looking South) 

Brakebill Road at Hammer Road 
(Looking North) 

Near 502 Brakebill Road 
(Looking North) 

18.7’ 

19.2’ 

Brakebill Road 
Subdivision 

Property 
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Alternative 
Design Standards 

Knoxville-Knox County Planning  |  KnoxPlanning.org  
400 Main Street, Suite 403  |  Knoxville, TN 37902  |  865.215.2500 

The minimum design and performance standards shall apply to all subdivisions unless an alternative 
design standard is permitted within Article 3 Section 3.01.D, Application of Alternative Design Standards, 
or Article 4.01.C, Street Standards (within Hillside and Ridgetop Areas). 

There are some alternative design standards that require Planning Commission approval, and some that 
can be approved by the Engineering Departments of the City or County. However, the City or County 
Engineering Departments, as applicable, will provide review comments on any alternative design 
proposed. These comments will be provided during the review process. 

Alternative Design Standards Requiring Planning Commission Approval   

Section 3.03.B.2 - Street frontage in the PR (Planned Residential) zone, Knox County 
Section 3.03.E.1.e – Maximum grade of private right-of-way 
Section 3.03.E.3.a – Pavement width reduction, private rights-of-way serving 6 or more lots 
Section 3.04.H.2 – Maximum grade, public streets 
Section 3.04.I.1.b.1 – Horizontal curves, local streets in Knox County 

Alternative Design Standards Approved by the Engineering Departments of  
the City of Knoxville or Knox County  
Section 3.03.E.3.a – Right-of-way width reduction, private rights-of-way serving 6 or more lots 
Section 3.04.A.3.c – Right-of-way dedication, new subdivisions 
Section 3.04.F.1 – Right-of-way reduction, local streets 
Section 3.04.G.1 – Pavement width reduction, local streets 
Section 3.04.H.3 – Intersection grade, all streets 

Section 3.04.J.2 – Corner radius reduction in agricultural, residential, and office zones 
Section 3.04.J.3 – Corner radius reduction in commercial and industrial zones 
Section 3.11.A.2 – Standard utility and drainage easement 

By signing this form, I certify that the criteria for a variance have been met for each request, and that 
any and all requests needed to meet the Subdivision Regulations are requested above or are attached. 
I understand and agree that no additional variances can be acted upon by the legislative body upon 
appeal and none will be requested. 

_____________________________________________________________________________________ 
Signature     Printed Name     Date 

Christopher Sharp 4/15/25



Updated: January 10, 2024 

For each alternative design standard requested, identify how the proposed alternative design either 
meets the intent of the standard in the Subdivision Regulations or meets an alternative, nationally 
recognized engineering standard such as The American Association of State Highway and Transportation 
Officials (AASHTO) or Public Right-of-Way Accessibility Guidelines (PROWAG). 
 

1. ALTERNATIVE DESIGN STANDARD REQUESTED: 

Approval required by:  Planning Commission       Engineering  

 
Engineering supports the alternative design standard requested 

(to be completed during review process): YES  NO  

Engineering Comments: 
 
 
 

2. ALTERNATIVE DESIGN STANDARD REQUESTED: 

Approval required by:  Planning Commission       Engineering  

 
Engineering supports the alternative design standard requested 

(to be completed during review process): YES  NO  

Engineering Comments: 
 
 
 

3. ALTERNATIVE DESIGN STANDARD REQUESTED: 

Approval required by:  Planning Commission       Engineering  

 
Engineering supports the alternative design standard requested 

(to be completed during review process): YES  NO  

Engineering Comments: 
 
 

Reduce the centerline radius from 250' to 125' between stations 15+85.95 & 18+20.49 (Road C) to avoid 
environmental features.

Approve SE

Approve SE

Reduce the centerline radius from 250' to 150' between stations 0+72.41 & 1+34.23 (Road D) to center the road 
between two existing detention basins.  The radius is near a cul de sac.

Approve SE

Reduce the centerline radius from 250' to 200' between stations 3+72.09 & 4+01.54 (Road D). The radius in 
questions poses no sight distance problems.



Updated: January 10, 2024 

4. ALTERNATIVE DESIGN STANDARD REQUESTED: 

Approval required by:  Planning Commission       Engineering  

 
Engineering supports the alternative design standard requested 

(to be completed during review process): YES  NO  

Engineering Comments: 
 
 
 
 

5. ALTERNATIVE DESIGN STANDARD REQUESTED: 

Approval required by:  Planning Commission       Engineering  

 
Engineering supports the alternative design standard requested 

(to be completed during review process): YES  NO  

Engineering Comments: 

Approve SE

Reduce the centerline radius from 250' to 200' between stations 5+87.25 & 6+03.41 (Road D). 

Approve SE

Increase the c.l. grade from 1% to 2% at all intersections to create a defined drainage path. 
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