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PLANNING AND BACKGROUND 
 
Project Justification Statement: State Route (SR) 195 at City Street (CS) 543/Smithville Road and 
CS 547/2nd Street and King Ave. Lee County was identified for major intersection improvements. The 
proposed project is to be included in the GDOT Operational Improvement Lump Sum Program from 
the Office of Traffic Operations. This proposed project was presented to and approved by the 
Operational Improvement Committee. 
 
SR 195 is an urban minor arterial two-lane highway with 80 feet of right of way that runs north/south 
through Leesburg. Smithville Rd/CR 543 is an urban local two-lane street that runs east/west through 
Lee County. Smithville Road has 40 feet of right of way and 2nd Street and King Ave. have 50 feet of 
right of way. The intersection has six legs and is located northwest of downtown Leesburg. The 
intersection currently has four way stop control with 2nd Street, King Ave. and Smithville Rd having 
stop condition. 
 
GDOT District Traffic Operations staff performed an engineering study of the intersection operation. 
The current level of service for the stop controlled intersection is “C”. Field observations identified 
several near misses in the AM peak hour as drivers were taking chances on narrow gaps in traffic. A 
Sidra analysis for the intersection concluded that the intersection could function as a Level of Service 
“A” with the implementation of a single lane roundabout. The proposed improvements include 
converting the existing four-way stop controlled intersection into a roundabout. These improvements 
will increase the operational efficiency of the intersection and potentially provide safer conditions at 
this location, impacts to property owners outside the existing right of way are anticipated. 
 
Due to the complexity of the intersection, the support from city officials, existing intersection features 
(existing roadway width) and the scope approved by the Operational Improvement Committee, a 
roundabout was selected as the preferred alternative for this location. 
 
The project lies within the boundaries of the Southwest Georgia Regional Commission in the Albany 
MPO. As an operational improvement project, this project is categorized under the “operational 
improvement lump sum category” in the MPO’s RTP or TIP.  
 
Existing conditions: SR 195 is an urban minor arterial two-lane highway with 80 feet if right of way 
that runs north/south through Leesburg. Smithville Rd/CR 543 is urban local two-lane street that runs 
east/west through Lee County. Smithville Road has 40 feet of right of way and 2nd Street has 50 feet of 
right of way. The intersection has six legs and is located northwest of downtown Leesburg. The 
intersection currently has four way stop control with 2nd Street, King Ave. and Smithville Rd having 
stop condition. There is an approximately 122’ culvert that runs east to west from Smithville Rd under 
SR 195 along King Ave. 
 
Other projects in the area:   
 
MPO: Albany      TIP #:  if applicable     
 
TIA Regional Commission: Not a TIA Project  RC Project ID (if TIA Project)  
 
Congressional District(s):  2 
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Federal Oversight: FOS/PoDI  Exempt State Funded Other 
 
Projected Traffic:  ADT or AADT 
SR 195 
Current Year (2014):  5800  Open Year (2020):  6300 Design Year (2040):  7400 
 
Smithville Ave. 
Current Year (2014):  2400  Open Year (2020):  2600 Design Year (2040):  2900 
 
King Ave. N. 
Current Year (2014):    100   Open Year (2020):    100           Design Year (2040):   100 
 
2ND St. 
Current Year (2014):   200    Open Year (2020):   200           Design Year (2040):   200 
Traffic Projections Performed by:   GDOT Office 
 
Functional Classification (Mainline):  Urban Minor Arterial Street  
 
Complete Streets - Bicycle, Pedestrian, and/or Transit Warrants:                        

Warrants met:   None          Bicycle         Pedestrian       Transit 
 
Is this a 3R (Resurfacing, Restoration, & Rehabilitation) Project?  No   Yes 
 
Pavement Evaluation and Recommendations 

Preliminary Pavement Evaluation Summary Report Required?    No   Yes 
Preliminary Pavement Type Selection Report Required?     No   Yes 
Feasible Pavement Alternatives:    HMA  PCC  HMA & PCC 

 

DESIGN AND STRUCTURAL  
 
Description of the proposed project: The project begins on SR 195 300 ft. south of the 
intersection of CS 543/Smithville Road and CS 547/2nd Street and King Ave. and ends 300 ft. north 
of the intersection for a total project length of 0.11 miles. The entire project is located within Lee 
County and the City of Leesburg. The projects limits along CS 543/Smithville Road, King Ave. N. 
and CS 547/2nd Street are located 300 ft. east/west of the project.  
 
The project proposes improving the intersection of SR 195 at CS 543/Smithville Road, CS 547/2nd 
Street and King Ave. N. as follows:  
 

 The existing intersection of SR 195 with CS 543/Smithville Road and CS 547/2nd Street 
and King Ave. N. will be replaced by a single lane 4-leg roundabout with a 150 ft. inscribed 
diameter. Cul-de-sacs will be installed at 2nd Street and King Ave. N.  A roundabout at this 
location will provide traffic calming and have fewer conflicting turn movements. The 
intersection sight distance is also improved by negating the intersection skew angle, 
eliminating the stop-control condition at both CS 543/Smithville Road, CS 547/2nd Street 
and King Ave. N. and adjusting the entering point in the intersection, and having a lower 
operating speed. 

 Crosswalks will be placed on all legs of the roundabout with refuges within the splitter 
islands to improve the conveyance of pedestrians. 

 



Project Concept Report – Page 5    P.I. Number: 0012834 

County: Lee     

 
 
 
Major Structures:   

Structure Existing Proposed
Existing Culvert 
crosses at 
Station 
16+60.79, SR 
195 (Station 
15+64.25, 
Smithville Ave.) 

122 ft. Culvert (54 ft. Box\68 ft. Pipe) 
6’x4’ Box Culvert 
48” Metal Pipe 

628 ft. Pipe Culvert; (size to be 
determined by drainage study/design.) 

  
Mainline Design Features:  SR 195 (Urban Minor Arterial)  
 

Feature Existing Standard* Proposed
Typical Section    
‐ Number of Lanes  2 2 One circular 

lane within 
roundabout, 
one lane each 
direction on 
approaches 

‐ Lane Width(s) 12.0’ 12.0’ 20 ft. circular 
roadway within 
roundabout, 12 
ft. lanes on 
approaches 

‐ Median Width & Type N/A N/A Splitter islands 
varies 10-29 ft. 

‐ Outside Shoulder or Border Area Width 4’ Grass 8’ (4’ paved) 10’-12’ 
‐ Outside Shoulder Slope 4:1 4:1 4:1 
‐ Inside Shoulder Width N/A N/A 20’ truck apron 

with type 7 curb 
within 
roundabout 

‐ Sidewalks  None 5’ 5’ sidewalk 
‐ Auxiliary Lanes  N/A N/A N/A 
‐ Bike Lanes N/A N/A N/A 
Posted Speed 45 mph  20 mph inside 

roundabout and 
45 mph outside 
roundabout 

Design Speed 45 mph 20 mph 20 mph inside 
roundabout and 
45 mph outside 
roundabout 

Min Horizontal Curve Radius N/A N/A N/A 
Maximum Superelevation Rate N/A 4% maximum NC 
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Maximum Grade  6% maximum 2% maximum 
Access Control By permit By permit By permit 
Design Vehicle N/A WB-67 WB-67 
Pavement Type Asphalt Asphalt Asphalt 
Additional Items as warranted    

*According to current GDOT design policy if applicable 
 
 
 
Side Road Design Feature: Smithville Rd N. , King Ave. N. and Second Street E (Urban 
Local) 

Feature Existing Standard* Proposed
Typical Section    
‐ Number of Lanes  2 2 One circular 

lane within 
roundabout, 
one lane each 
direction on 
approaches 

‐ Lane Width(s) 11.0’ 11.0’ 20 ft. circular 
roadway within 
roundabout, 12 
ft. lanes on 
approaches 

‐ Median Width & Type N/A N/A Splitter islands 
varies 10-29 ft. 

‐ Outside Shoulder or Border Area Width 4’ Grass 8’  10’-12’ 
‐ Outside Shoulder Slope 4:1 4:1 4:1 
‐ Inside Shoulder Width N/A N/A N/A 
‐ Sidewalks  None 5’ 5’ sidewalk 
‐ Auxiliary Lanes  N/A N/A N/A 
‐ Bike Lanes N/A N/A N/A 
Posted Speed 35 mph  20 mph inside 

roundabout and 
35 mph outside 
roundabout 

Design Speed 35 mph 20 mph 20 mph inside 
roundabout and 
35 mph outside 
roundabout 

Min Horizontal Curve Radius N/A N/A N/A 
Maximum Superelevation Rate N/A 4% maximum NC 
Maximum Grade  6% maximum 2% maximum 
Access Control By permit By permit By permit 
Design Vehicle N/A WB-67 WB-67 
Pavement Type Asphalt Asphalt Asphalt 
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Additional Items as warranted    

 
Major Interchanges/Intersections:  N/A 
 
Lighting required:     No     Yes 
See attached Lighting Agreement 

Off-site Detours Anticipated:   No   Undetermined   Yes  
See attached Detour Map. 
 
Transportation Management Plan [TMP] Required:    No   Yes  

If Yes: Project classified as:     Non-Significant  Significant 
TMP Components Anticipated:   TTC   TO   PI 

 
Design Exceptions to FHWA/AASHTO controlling criteria anticipated: 

FHWA/AASHTO Controlling Criteria No 
Undeter- 

mined Yes 
Appvl Date 

(if applicable)  
1. Design Speed      
2. Lane Width      
3. Shoulder Width      
4. Bridge Width      
5. Horizontal Alignment      
6. Superelevation      
7. Vertical Alignment      
8. Grade      
9. Stopping Sight Distance      
10. Cross Slope      
11. Vertical Clearance      
12. Lateral Offset to Obstruction      
13. Bridge Structural Capacity      

 
Design Variances to GDOT Standard Criteria anticipated:  

GDOT Standard Criteria 
Reviewing 

Office No 
Undeter- 

mined Yes 
Appvl Date 

(if applicable) 
1. Access Control/Median Openings DP&S      
2. Intersection Sight Distance DP&S      
3. Intersection Skew Angle DP&S      
4. Lateral Offset to Obstruction DP&S      
5. Rumble Strips DP&S      
6. Safety Edge DP&S      
7. Median Usage DP&S      
8. Roundabout Illumination Levels DP&S      
9. Complete Streets DP&S      
10. ADA & PROWAG  DP&S      
11. GDOT Construction Standards DP&S      
12. GDOT Drainage Manual DP&S      
13. GDOT Bridge & Structural Manual Bridges      

 
 
VE Study anticipated:    No   Yes   Completed – Date:    
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UTILITY AND PROPERTY 
Temporary State Route needed:    No   Yes   Undetermined 
 
Railroad Involvement: NONE 
 
Utility Involvements:  
City of Leesburg 
Georgia Power Company (Distribution) 
Mediacom 
Albany Water, Gas, and Light 
Bellsouth 
Tower Cloud 
 
SUE Required:    No   Yes   Undetermined 
 
Public Interest Determination Policy and Procedure recommended?  No   Yes  
 
Right-of-Way (ROW):  Existing width:  Varies ft Proposed width:  Varies ft 
Required Right-of-Way anticipated: None   Yes Undetermined 
Easements anticipated:  None   Temporary   Permanent    Utility   Other 
Check all easement types that apply.   

Anticipated total number of impacted parcels:  10 
Displacements anticipated: Businesses: 1 

 Residences: 1 
 Other:  

Total Displacements: 2 
 
Location and Design approval:   Not Required  Required 
 

ROUNDABOUTS  
 
Roundabout Lighting Agreement/Commitment Letter received:   No  Yes  
 
Roundabout Planning Level Assessment:  See attached Feasibility Study 
 
Roundabout Feasibility Study: See attached Feasibility Study  
 
Roundabout Peer Review Required:   No   Yes   Completed – Date:  8/11/2015 
Feasibility Peer Review Comments are attached. 
 

CONTEXT SENSITIVE SOLUTIONS 
Issues of Concern:   None 
 
Context Sensitive Solutions Proposed:  N/A 
 

 

 



Project Concept Report – Page 9    P.I. Number: 0012834 

County: Lee     

 
ENVIRONMENTAL & PERMITS 

Anticipated Environmental Document: 
 GEPA:    NEPA:    CE  EA/FONSI   EIS 
 
MS4 Permit Compliance – Is the project located in a MS4 area? No    Yes 

The segment of SR 195 beginning at the intersection at SR 32, 0.3 miles south of the project and 
extending north through the project to the new Leesburg North Bypass will be removed from the 
State Route System.  The City of Leesburg will take over ownership of this section of SR 195 at 
the completion of project STP00-0001-00(420), Leesburg North Bypass and the intersection will 
no longer be on the State Route System.  Due to the transfer of ownership of SR 195 from GDOT 
to the City of Leesburg, a Project Level Exclusion from MS4 applies. Lee County and the City of 
Leesburg do not have MS4 requirements for construction of projects. (See attached “Approved 
State Highway and Highway Functional Classification Revision” and “Local State Route 
Acceptance Resolution”) 
 

 
 
Environmental Permits/Variances/Commitments/Coordination anticipated:   

Permit/Variance/Commitment/Coordination Anticipated No Yes Remarks 
1. U.S. Coast Guard Permit    
2. Forest Service/Corps Land    
3. CWA Section 404 Permit    
4. Tennessee Valley Authority Permit    
5. Buffer Variance    
6. Coastal Zone Management Coordination    
7. NPDES    
8. FEMA    
9. Cemetery Permit    
10. Other Permits    
11.                                                 
Other Commitments   

 
 
Is a PAR required?  No   Yes   Completed – Date:    
 
Environmental Comments and Information: 

NEPA/GEPA:  Possibility of needing a full/individual 4(f) assessment due to possible 
adverse effects to the Leesburg Historic District. No other 4(f) resources were identified 
within the project limits. The environmental document is anticipated to be CE. 

 
Ecology:  No species habitat present. One non-jurisdictional/non-buffered ditch is 
present. 
 
History:  The project is within the Leesburg historic district. Facing adverse effects to the 
Leesburg Historic District with the removal of a contributing oak tree at the northeast 
corner of the intersection. Developing AOE for SHPO concurrence. Any effort to avoid 
removing the contributing tree would help to avoid a finding of adverse effect from SHPO.   
 
Archeology: There are no known cemeteries or previously recorded archaeological sites 
within the project area. An archaeologic survey will be required to determine the possibility 
of unrecorded sites and has been scheduled for 11/05/2015 – 11/06/2015, the findings of 
which will need to be concurred with SHPO. 
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Air Quality: 
Is the project located in a PM 2.5 Non-attainment area?  No   Yes 
Is the project located in an Ozone Non-attainment area?  No   Yes 
Is a Carbon Monoxide hotspot analysis required?   No   Yes 

 
Noise Effects:  To be determined once preliminary plans are available. 

 
Public Involvement: A Public Information Open House will be required before completion 
of the CE document. 
 
Major stakeholders:  Traveling public, landowners within project limits 

 

CONSTRUCTION 
Issues potentially affecting constructability/construction schedule: None  
 
Early Completion Incentives recommended for consideration:   No  Yes   
 

COORDINATION, ACTIVITIES, RESPONSIBILITIES, AND COSTS  
 
Initial Concept Meeting:  March 2, 2015 an initial concept meeting was held in the Area 5 Office with 
GDOT, City of Leesburg, Lee County Planning and Arcadis. (See attached minutes) 
 
Concept Meeting:  Concept Team Meeting held on October 15, 2015.  (See Attached minutes) 
 
Other coordination to date:   
 

Project Activity Party Responsible for Performing Task(s) 
Concept Development GDOT  
Design GDOT  
Right-of-Way Acquisition GDOT 
Utility Coordination/Relocation                                      GDOT/Utility Owners
Letting to Contract GDOT 
Construction Supervision GDOT 
Providing Material Pits Contractor 
Providing Detours Contractor 
Environmental Studies, Documents, & Permits GDOT  
Environmental Mitigation GDOT 
Construction Inspection & Materials Testing GDOT 

 
Project Cost Estimate Summary and Funding Responsibilities:   
 

 Breakdown 
of PE ROW Utility* CST** Mitigation Total Cost 

 Funded By GDOT GDOT  GDOT GDOT  
$ Amount $300,000.00 $1,260,000.00 $63,000.00 $1,142,437.24 $0.00 $2,765,437.24

Date of 
Estimate 

12/12/2013 10/22/2015 11/24/2015 9/2/2015 7/14/2015  

*Reimbursable Utility Costs only 
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**CST Cost includes: Construction, Engineering and Inspection, Cont ingency and Liquid AC Cost 
Adjustment. 
 
 
 
 
 
ALTERNATIVES DISCUSSION 
Alternative selection:   
 

Preferred Alternative:  Four- Leg Roundabout 
Estimated Property Impacts: 10  Estimated Total Cost: $2,765,437.24 

Estimated ROW Cost: $1,260,000.00 Estimated CST Time: 12 Months 
Rationale:  This alternative proposes to construct a four-leg roundabout at the intersection.  King Ave. N. and 
2nd Street will be closed and cul-de-sacs will be installed.  This alternative will have the least ROW impacts and 
displacements. 
 

No-Build Alternative:  No Build 

Estimated Property Impacts: 0  Estimated Total Cost: $0.00 

Estimated ROW Cost: $0.00 Estimated CST Time: 0 

Rationale:  The No-Build Alternative will not address the need of the project which is to increase the operational 
safety of the intersection. 
 

Alternative 1:  Six- Leg Roundabout 
Estimated Property Impacts: 12  Estimated Total Cost: $3,030,457.24 

Estimated ROW Cost: $1,443,750.00 Estimated CST Time: 12 Months 

Rationale:  This alternative proposes to construct a six-leg roundabout at the intersection.  Using the six-leg 
design will cause a minimum of four displacements and require a significant more amount of R/W and impacts.  
Due to the number of displacements this alternative was abandoned.   
 
Comments:   
 
LIST OF ATTACHMENTS/SUPPORTING DATA  

1. Concept Layout 
2. Typical sections 
3. Detailed Cost Estimates: 

a. Construction including Engineering and Inspection. 
b. Completed Liquid AC Cost Adjustment forms  
c. Right-of-Way 
d. Utilities 

 e.  Environmental Mitigation 
     4. Traffic diagrams 
     5. Roundabout Data  

a. Roundabout feasibility study with Peer Review comments. 
b. Lighting agreement and commitment letter 

     6. Approved State Highway and Highway Functional Classification Revision 
     7. Local State Route Acceptance Resolution 
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FILE P.I. No. OFFICE

PROJECT DESCRIPTION

DATE September 2, 2015

From:

To: Lisa L. Myers, State Project Review Engineer

Subject: REVISIONS TO PROGRAMMED COSTS

MGMT LET DATE 12/15/2017
PROJECT MANAGER

MGMT ROW DATE 12/15/2016

PROGRAMMED COSTS (TPro W/OUT INFLATION) LAST ESTIMATE UPDATE

CONSTRUCTION $ 1,000,000.00                       DATE 12/3/2013

RIGHT OF WAY $ 200,000.00                          DATE 12/3/2013

UTILITIES $ N/A DATE N/A

REVISED COST ESTIMATES

CONSTRUCTION* $ 1,142,437.24                       

RIGHT OF WAY $ 1,260,000.00                       

UTILITIES $ N/A

  *Cost Contains 10  % Contingency

REASONS FOR COST INCREASE AND CONTINGENCY JUSTIFICATION:

Page 1 REVISIONS TO PROGRAMMED COSTS TEMPLATE - REVISED JULY 1, 2014

INTERDEPARTMENT CORRESPONDENCE

DEPARTMENT OF TRANSPORTATION
STATE OF GEORGIA
-----------------------------

Program Delivery 

SR 195 @ CS 543/Smithville Rd & CS 547/2nd St - Roundabout

Updated Cost Estimate at Concept Phase. The cost increase is due to a more detailed cost estimate, unit price 
changes for pay items and the addition of the asphalt /cement fuel price index costs.  The contingency percentage 
is based upon a "Safety" project in the Concept Phase. The right-of-way cost estimate is based upon the 4-leg 
roundabout, the preferred alternative. 

12834

Cleopatra James

Albert Shelby III, State Program Delivery Engineer



A. CONSTRUCTION           
COST ESTIMATE:

$ Base Estimate From CES

B. ENGINEERING AND 
INSPECTION (E & I):

$ Base Estimate (A)  x 5 %

C. CONTINGENCY: $ Base Estimate (A) +  E & I (B) x 10 %

See % Table in "Risk Based Cost 
Estimation" Memo

D. TOTAL LIQUID AC 
ADJUSTMENT:

$  Total From Liquid AC Spreadsheet

E. CONSTRUCTION TOTAL: $ (A + B + C + D = E)

ATTACHMENTS:
Detailed cost estimate (based upon concept) from the design phase leader
Liquid AC Adjustment Spreadsheet

REVISIONS TO PROGRAMMED COSTS TEMPLATE - REVISED JULY 1, 2014 Page 2

CONTINGENCY SUMMARY

REIMBURSABLE COST

TOTAL  $                                                                                            -   

                972,602.99 

                  48,630.15 

UTILITY OWNER

REIMBURSABLE UTILTY COSTS

            1,142,437.24 

19,080.79                 

                102,123.31 

http://www.dot.ga.gov/doingbusiness/PoliciesManuals/roads/EngineeringServices/Risk Based Cost Estimation.pdf
http://www.dot.ga.gov/doingbusiness/PoliciesManuals/roads/EngineeringServices/Risk Based Cost Estimation.pdf


SR 195 @ CS 543/Smithville Rd CS 547/2nd St - Roundabout

PROJ. NO. CALL NO. 9/2/2015

P.I. NO. 

DATE

INDEX (TYPE) DATE INDEX Link to Fuel and AC Index:

REG. UNLEADED Sep-15 2.290$        

DIESEL 2.570$        

LIQUID AC 450.00$      

LIQUID AC  ADJUSTMENTS

PA=[((APM-APL)/APL)]xTMTxAPL

Asphalt

Price Adjustment (PA) 18603 18,603.00$                   

Monthly Asphalt Cement Price month placed (APM) Max. Cap 60% 720.00$             

Monthly Asphalt Cement Price month project let (APL) 450.00$             

Total Monthly Tonnage of asphalt cement (TMT) 68.9

ASPHALT Tons %AC  AC ton

Leveling 5.0% 0

12.5 OGFC 5.0% 0

12.5 mm 5.0% 0

9.5 mm SP 437 5.0% 21.85

25 mm SP 569 5.0% 28.45

19 mm SP 372 5.0% 18.6

1378 68.9

BITUMINOUS TACK COAT

Price Adjustment (PA) 477.79$             477.79$                         

Monthly Asphalt Cement Price month placed (APM) Max. Cap 60% 720.00$             

Monthly Asphalt Cement Price month project let (APL) 450.00$             

Total Monthly Tonnage of asphalt cement (TMT) 1.76958158

Bitum Tack

Gals gals/ton tons

412 232.8234 1.76958158

BITUMINOUS TACK COAT (surface treatment)

Price Adjustment (PA) 0 -$                               

Monthly Asphalt Cement Price month placed (APM) Max. Cap 60% 720.00$             

Monthly Asphalt Cement Price month project let (APL) 450.00$             

Total Monthly Tonnage of asphalt cement (TMT) 0

Bitum Tack SY Gals/SY Gals gals/ton tons

Single Surf. Trmt. 0 0.20 0 232.8234 0

Double Surf.Trmt. 0 0.44 0 232.8234 0

Triple Surf. Trmt 0 0.71 0 232.8234 0

0

TOTAL LIQUID AC ADJUSTMENT 19,080.79$                   

N/A

0012834

9/2/2015

http://www.dot.ga.gov/doingbusiness/Materials/Pages/asphaltcementindex.aspx

http://www.dot.ga.gov/doingbusiness/Materials/Pages/asphaltcementindex.aspx








Department of Transportation 
               State of Georgia 
         ----------------------     
       Interdepartmental Correspondence 

 
 
FILE     R/W Cost Estimate                                           OFFICE   Atlanta                       

        DATE                    October 22, 2015 

FROM  Phil Copeland, Right of Way Administrator             
  LaShone Alexander, Right of Way Cost Estimator 
 
TO   Sandy Griffith, Project Manager      
     
SUBJECT Preliminary Right of Way Cost Estimate      

Project: 0012834 Lee County     
P.I. No.:  0012834 
Description: SR 195 @ CS 543/Smithville Rd and CS 547/2nd Street / PI 
0012834 
 
As per your request, attached is a copy of the approved Preliminary Right 
of Way Cost Estimates on the above referenced projects. 
 
If you have any questions, please contact LaShone Alexander at 
One Georgia Center 600 West Parkway Street, NW Atlanta, GA  30308, 
Right of Way Office at (478) 553-1569 or (478) 232-4045. 
 
` 
PC:LA 
Attachments 
c: File 
   



GEORGIA DEPARTMENT OF TRANSPORTATION

PRELIMINARY ROW COST ESTIMATE SUMMARY

Date: 9/5/2014 Project: 0012834

Revised: County: Lee County

PI: 0012834

Description: SR 195 at City Street 543/Smithville Road & City Street 547/2nd Street

Project Termini: SR 195 at City Street 543/Smithville Road & City Street 547/2nd Street

Existing ROW: Varies

Parcels: 10 Required ROW: Varies

$922,500.00

Proximity Damage $25,000.00

Consequential Damage $0.00

Cost to Cures $60,000.00

Trade Fixtures $0.00

Improvements $400,000.00

$47,500.00

$81,750.00

$75,000.00

$40,000.00

$92,500.00

$1,259,250.00

$1,260,000.00

Preparation Credits Hours Signature

Prepared By: CG#: (DATE)

Approved By: CG#: (DATE)

NOTE: No Market Appreciation is included in this Preliminary Cost Estimate  

Land and Improvements

Valuation Services

Legal Services

Relocation

Demolition

Administrative

TOTAL ESTIMATED COSTS

TOTAL ESTIMATED COSTS (ROUNDED)

allsop

286999

286999

10/22/2015

10/22/2015



























RESEARCHED BY: ANDRE WASHINGTON 
DATE: DECEMBER 2014 

Traffic Projections/Forecasting Summary Sheet 

P.I. # 0012834 

LEE COUNTY 

Year Counts Were Taken: 2014  

Growth Factors 

Build        No Build 

Growth for Build     Growth for No Build 

Existing Year to Base Year:    Existing Year to Base Year: 

 Mainline (SR0195)  1.35%       Mainline (SR0195)    1.35% 

             

Base Year to Design Year:    Base Year to Design Year: 

 Mainline (SR0195) 0.85%       Mainline (SR0195)    0.85% 

              

 

Mainline (SR0195)              Mainline (SR0195)  

 K = 11.8% Thru 14.1%     K = 11.8% Thru 14.1%  

Mainline (SR0195)     Mainline (SR0195) 

D = 51% Thru 59%     D = 51% Thru 59% 

 

 

 

 

 

 



RESEARCHED BY: ANDRE WASHINGTON 
DATE: DECEMBER 2014 

Assumptions 

 Reviewed GDOT AADT Historical Traffic Growth Trends for the past 25 

Years, 20 Years, 15 Years, 10 Years, and 5 Years for the following: 
a. 1 Traffic Counter Location within the scope of this project. 
b. 3 Traffic Counter Locations outside the scope of this project. 

 Reviewed Lee County Comprehensive Land Use Plan. 

 Reviewed Georgia Residential Population Projections Based on The 2000 

Census Count and The 2010 Census Count for the following. 

a. Lee County 

b. City Of Leesburg 

 Reviewed 2035 Travel Demand MPO Model for Albany, Georgia 
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As part of the GDOT Operational Improvement Project Identification and Improvement Program, an initial 

roundabout feasibility study has been completed for the intersection of State Route (SR) 195 and City Street (CS) 

543/Smithville Road and CS 547/2nd Street in the City of Leesburg, Georgia. This study serves as an initial screening 

of the intersection to complete the following: 

 Evaluate existing operations 

 Forecast future performance based on expected growth in the area 

 Evaluate future performance 

 Identify potential operational deficiencies  

 Propose and evaluate operations of potential roundabout design(s) 

 Recommend a roundabout geometry (if warranted) 

The following sections discuss the project area, site conditions, crash history, and intersection operations in current 

and future years, proposed improvements, costs, and recommendations. 

1. Project Background and Site Conditions 
Located in the central portion of Lee County, this intersection serves a variety of transportation uses. While the 

majority of the land uses surrounding the intersection are residential, the roadway also serves traffic destined for 

the City of Leesburg as well as the Lee County Elementary and Middle Schools.  

Currently the intersection operates as an unsignalized, 6‐leg intersection with the east, west, north, and south 

approaches having to stop. At the study intersection, SR 195 runs northeast‐southwest, CS 543/Smithville Road runs 

north‐south, and CS 547/2nd Street runs east‐west. SR 195 is a two‐lane facility, classified as rural minor arterial 

while CS 543 and CS 547 are two‐lane facilities classified as rural local roadways. Each of the six intersection 

approaches has one shared through/left/right lane. The speed limit on the northeast‐bound approach of SR 195 is 

35 miles per hour (mph) and the speed limit on the southwest‐bound approach of SR 195 is 45 mph. The speed limit 

on both approaches of CS 543/Smithville Road is 35 mph. Both approaches of CS 547/2nd Street are neighborhood 

roads with unmarked speed limits. The existing approach grades at the study intersection are listed in Table 1. In the 

table, slopes that ascend towards the intersection are listed as positive slopes. 

Table 1: Intersection Approach Grades 

Street Name (Approach)  Approach Slope (Percent) 

SR 195 (Southwest‐bound)  ‐0.88% 

CS 547/2nd Street (Westbound)  +0.93% 

CS 543/Smithville Road (Northbound)  +0.37% 

SR 195 (Northeast‐bound)  ‐0.56% 

CS 547/2nd Street (Eastbound)  +0.36% 

CS 543/Smithville Road (Southbound)  ‐1.32% 

 

Figure 1 shows the project location and the surrounding land uses.
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Figure 1: Vicinity Map 
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In current conditions, SR 195 is the facility which would be classified as the major facility. SR 195 serves 

approximately 730 vehicles in the AM peak and 560 vehicles in the PM peak. In the AM peak, the major flow is 

northeast‐bound, while in the PM peak, the major flow is southwest‐bound. CS 547, one of the minor facilities, 

serves 25 vehicles and 20 vehicles in the AM and PM peak periods respectively. CS 543, the other minor facility 

serves 180 vehicles in the AM peak and 355 vehicles in the PM peak.  

For this analysis, the existing year is 2014, the open year is 2020, and the design year is 2040. Peak hour and daily 

traffic volumes for the existing, open, and design years were provided by the Georgia Department of Transportation 

(GDOT). The provided volume diagrams are available in Appendix A. 

2. Safety Assessment 
The Georgia Department of Transportation maintains a database of vehicle crashes which occur on roadways within 

the state. Based on that database, three crashes occurred at the study intersection between 2010 and 2014. One 

was a rear‐end crash, one was an angle crash, and one was a collision with an object other than a motor vehicle. 

Two of the three crashes resulted in injuries and one was a property damage only (PDO) crash. No fatal crashes 

occurred at the study intersection during the five years of crash data studied. 

In addition to maintaining a database of crashes, GDOT also develops statewide average crash rates for comparison 

purposes. GDOT provides rates of PDO, injury, and fatal crashes that have occurred throughout the state at 

intersections with the same major street functional classification and similar major street average daily traffic. Table 

2 provides a comparison of actual crashes at the study intersection versus the average actual crashes at similar 

intersections across the state. The study intersection did not exceed the number of statewide average crashes for 

any of the four crash categories (total, fatal, injury, and PDO) during the five years of crash data analyzed. 

Table 2: Study Area Intersection Crash Rates vs. Statewide Average Intersection Crash Rates 

SR 195 @ CS 
543 & CS 547 

Statewide 
Average 
Actual 

Crashes 

Actual Crashes 

2010  2011  2012  2013  2014 

Total  2.26  1  1  1  0  0 

Fatality  0.01  0  0  0  0  0 

Injury  0.63  1  1  0  0  0 

PDO  1.62  0  0  1  0  0 

Source: GDOT Crash Database 

 

In 2010, the American Association of State Highway Transportation Officials (AASHTO) developed the 1st Edition of 

the Highway Safety Manual (HSM). This manual provides traffic engineers with additional tools and methodologies 

to determine the impact of a proposed improvement to the safety of a facility. Additionally, an online database was 

established to be a clearinghouse for crash reduction and modification factors. The Crash Modification Factor 
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Clearinghouse (CMF Clearinghouse) suggests that the conversion of a minor street stop controlled intersection to a 

modern roundabout will result in an 87 percent reduction in injury crashes (CMF ID: 230) and a 71 percent reduction 

in PDO crashes (CMF ID: 229). These reductions result in CMFs of 0.13 and 0.29 for injury and fatal crashes 

respectively. The HSM methodology was followed to predict the number of crashes that will occur in open year 2020 

and design year 2040 using the historic crash data as well as safety performance functions from the HSM. The 

results of the predictive crash analysis are presented in Table 3. 

Table 3: Open and Design Year Predicted Crashes 

Crash Type 

Open Year (2020)  Design Year (2040) 

No‐Build 
Roundabout 
Alternatives 

No‐Build 
Roundabout 
Alternatives 

Total Predicted Crashes  1.27  0.23  1.49  0.27 

Predicted Injury Crashes  0.85  0.11  1.00  0.13 

Predicted PDO Crashes  0.42  0.12  0.50  0.14 

According to GDOT, injury crashes can be associated with an average cost value of $955,500, and PDO crashes can 

be associated with an average cost value of $27,300. Using these average cost values and the predicted crash rate 

and crash reduction information presented in Table 2, the cost savings in crash reductions in open year 2020 and 

design year 2040 from no‐build to build conditions were calculated. Using this information, the total expected crash 

reduction cost savings is $714,044 in open year (2020) and $837,806 in design year (2040) for all three roundabout 

alternatives. Assuming a linear increase in crash reduction cost savings over the life of the project, the conversion of 

the two‐way stop‐controlled intersection to a roundabout is expected to save approximately $15.5 million over the 

20‐year life of the project.  

The crash reduction factors provided by the HSM and used in this analysis are based on research for intersections 

where two‐way stop‐control was converted to a roundabout. Because these crash reduction factors (CRFs) are not 

specifically designed to be applied to six‐leg intersections, the crash reduction factors may be under or 

overestimating the actual reduction in crashes. However, until further research is completed on the conversion of a 

six‐leg stop‐controlled intersection and applicable CRFs are developed, the CRFs for the conversion of two‐way stop‐

controlled intersections provide the best approximation for the predicted crash reduction benefits that may be 

expected to accompany this project. 

3. Alternative Sketches 
Three roundabout alternative designs were considered for this project. A description of each is provided below.  

 Alternative 1 – This concept consists of a six‐leg elongated single lane roundabout.  The inscribed diameters 

are 150 feet on the ends of the oval‐shaped roundabout and 416 feet through the middle portion. 

 Alternative 2 – This concept consists of a four‐leg single lane roundabout with an inscribed diameter of 150 

feet, providing cul‐de‐sacs on both approaches of CS 547/2nd Street 
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 Alternative 3 – This concept consists of a four‐leg single lane roundabout with an inscribed diameter of 150 

feet, providing cul‐de‐sacs on the east leg of CS 547/2nd Street and the south leg of CS 543/Smithville Avenue 

The concepts were developed in accordance with the NCHRP Report 672 Roundabouts:  An Informational Guide – 2nd 

Edition (Report 672).  The following design objectives were utilized per Report 672 Section 6.2: 

 Provide entry speeds less than 25 MPH and consistent speeds throughout the roundabout. 

 Provide adequate accommodation for design vehicles. 

 Provide for needs of pedestrians and cyclists. 

 Provide appropriate sight distance and visibility. 

Entry Lane Assessment 
To evaluate the number of entry lanes required, the design year volume calculations were performed for each 

vehicular approach, for each roundabout concept. For each scenario and intersection approach, the entering volume 

and the circulating volume were summed and that value was compared to conflicting volume thresholds as 

established in Report 672 to determine the number of entry lanes required. Table 4 shows the volume thresholds 

and lane requirements as identified in Report 672 Exhibit 3‐14.  Refer to Appendix B for the actual calculated values 

for the roundabout concepts.  Volume summaries indicate that none of the approaches exceeded the threshold to 

require more than one entry lane, which supports the design of a single lane roundabout. 

Table 4: Volume Thresholds for Determining the Number of Entry Lanes Required 

Volume Range (sum of entering and 
circulating volumes)  Number of Lanes Required 

0 to 1,000 vehicles/hour   Single‐lane entry likely to be sufficient. 

1,000 to 1,300 vehicles/hour 

 Two‐lane entry may be needed. 

 Single‐lane may be sufficient based upon more detailed 
analysis. 

1,300 to 1,800 vehicles/hour   Two‐lane entry likely to be sufficient. 

Above 1,800 vehicles/hour 

 More than two entering lanes may be required. 

 A more detailed capacity evaluation should be 
conducted to verify the lane numbers and 
arrangements. 

 

Conceptual Roundabout Layout 
The roundabout layouts were developed through an iterative process by evaluating the following items: 

 Accommodation of the design vehicle  

 Analysis of operational capabilities 

 How well the proposed design fit within the constraints of the existing right of way and the 

proximity of surrounding utilities and structures 
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 How well the design meets the desires of the local community and officials 

 Construction cost  

 Approach delay 

 Approach volume to capacity ratios 

 Approach queue lengths 

Due to the relatively low volumes and unbalanced traffic distribution among the legs of the intersection, different 

design vehicles were used for different movements as shown in Table 5. 

Table 5: Design Vehicles Used in Concept Design 

Design 
Vehicle 

Movement 

WB‐67 
SR 195 through, all movements to and from 

Smithville NW leg 

Bus/Fire 
Truck 

All other movements 

 

The existing acute angles between some of the intersection legs require that yield‐controlled right turn bypass lanes 

be added to accommodate the design vehicles. The implementation of the right turn bypass lanes, while not 

necessitated by traffic volumes, are used strictly to accommodate the design vehicle without the need for additional 

pavement widening within the intersection. 

Speed control throughout the roundabouts was achieved through approach deflection and the introduction of 

curvature. Vehicle fastest path speeds were calculated for all movements entering and leaving the roundabout.  

Entry and exit geometrics were then modified to minimize speed differential between movements while still 

maintaining clear sight lines.  The concepts were designed to limit fastest path speeds entering the roundabout to 

less than 25 mph, with circulating speeds less than 20 mph and to minimize speed differentials between conflicting 

and successive movement to no more than 10 to 15 MPH. 

Approach geometrics were also modified to provide larger splitter islands where feasible to accommodate 

pedestrian facilities. 

The roundabout alternatives were peer reviewed by roundabout subject matter expert, Howard McCulloch, and his 

comments were incorporated into the designs. Howard’s peer review comments are located in Appendix C. 

Roundabout Alternatives 1 – 3 are depicted in Figures 2 through 4 and Tables 6 through 8 illustrate the design 

characteristics of these three roundabout alternatives. 
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Figure 2: 6-Leg Roundabout Concept (Alternative 1)
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Table 6: Roundabout Design Characteristics for Alternative 1 

  Intersection Leg 

  North West Southwest South East Northeast 

Entry Radius 100' 75' 110' 90' 90' 110' 
Entry Width 19.2' 19.3' 18.3' 18.2' 18.0' 18.0' 
Entry Angle 35.5 40.5 41.0 40.0 36.0 38.5 
Exit Radius 300' 250' 500' 200' 250' 300' 
Exit Width 17.4' 17.0' 17.5' 17.7' 15.2' 17.1' 
Lane Width 12.0' 12.0' 12.0' 12.0' 12.0' 12.0' 
Inscribed Diameter 158’ to 215’ 
Circulatory Width 18.0' 

Truck Apron Width 18.0' 

Interior Island Diameter 86' to 143' 
 

Table 7: Roundabout Design Characteristics for Alternative 2 

  Intersection Leg 

  North Southwest South Northeast 

Entry Radius 110’ 110’ 110’ 90 
Entry Width 18.0’ 18.3’ 17.3’ 16.2’ 
Entry Angle 32.1 33.6 31.9 34.9 
Exit Radius 300' 300' 150' 300' 
Exit Width 17.2' 15.9' 17.5' 17.2' 
Lane Width 12.0' 12.0' 12.0' 12.0' 
Inscribed Diameter 150' 
Circulatory Width 18' 
Truck Apron Width 18' 
Interior Island Diameter 78' 
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Table 8: Roundabout Design Characteristics for Alternative 3 

  Intersection Leg 

  North Southwest East Northeast 

Entry Radius 110' 100' 75' 110' 
Entry Width 16.2' 18.9' 19.1' 16.5' 
Entry Angle 32.1 34.9 38.9 32.2 
Exit Radius 300' 400' 400' 300' 
Exit Width 17.3' 16.9' 16.6' 17.2' 
Lane Width 12.0' 12.0' 12.0' 12.0' 
Inscribed Diameter 150' 
Circulatory Width 18' 
Truck Apron Width 18' 
Interior Island Diameter 78' 

 

Signalized Alternative 
In addition to developing the three roundabout concepts, a signal warrant analysis was completed for the 

intersection to determine whether signalization should be considered as a fourth build concept. 

The signal warrant analysis was performed to determine the need for a traffic signal at the currently two‐way stop 

controlled study intersection. Based on the traffic volumes and traffic capacity analysis, a signal warrant analysis was 

conducted for the existing year (2014). 

The signal warrant analysis was performed based on guidance from the Manual on Uniform Traffic Control Devices. 

Due to limitations in the capabilities of the warrant analysis, the signal warrant analysis was performed as if the 

study intersection was a four‐leg intersection without the two, low volume approaches of CS 547/2nd Street 

approaches. Additionally, a 100 percent right‐turn reduction was considered as is typical for GDOT signal warrant 

studies.  

The warrant analysis indicated that the intersection does not meet any of the standard signal warrants. This includes 

both volume and crash history warrants. Therefore, a signalized intersection alternative will not be included in the 

study. The HCS 2010 Signal Warrant report is available in Appendix D.  

 



SR 195 at CS 543/Smithville Road & CS 547/2nd Street 
Lee County 

Roundabout Feasibility Study 
 

12 
 

4. Operational Analysis 
For this study the existing and no‐build (stop‐control on minor streets) scenarios were modeled using Synchro 8. 

Additionally, a detailed analysis is required to determine the operations of each build alternative. For most build 

alternatives, this is completed using traffic modeling software such as Synchro, VISSIM, or SIDRA. For roundabouts, 

GDOT has provided an additional spreadsheet‐based tool called the GDOT Roundabout Analysis Tool. The build 

alternatives were modeled using the GDOT Roundabout Tool as well as SIDRA using an environmental factor of 1.1. 

The roundabout Level of Service (LOS) method used in this report is same as Sign Control. 

Delay & Level of Service Results 
Tables 9 shows the LOS criteria from the Highway Capacity Manual (HCM) for two‐way stop‐controlled intersections 

and roundabouts. 

Table 9: HCM 2000 and HCM 2010 Intersection Level of Service For 
Two‐Way Stop‐Controlled Intersections and Roundabouts 

Control Delay (Seconds/Vehicle) 

Level of Service (LOS) by Volume‐to‐
Capacity (V/C) Ratio 

V/C <= 1.0  V/C > 1.0 

0 – 10  A  F 

>10 – 15  B  F 

>15 – 25  C  F 

>25 – 35  D  F 

>35 – 50  E  F 

> 50  F  F 

 

Table 10 presents the delay in seconds per vehicles (sec/veh) and LOS results for the existing and no‐build scenarios 

based on HCM 2010. Capacity results are presented on both an approach and intersection LOS basis. The model 

results indicate that the study intersection operates at LOS A in both the AM and PM peak in the existing conditions 

and will continue to operate at LOS A in both peak periods through the open year under no‐build conditions. In the 

design year, the intersection LOS will deteriorate to LOS C and LOS B during the AM and PM peak periods. The 

northbound and southbound approaches of CS 543/Smithville Avenue are expected to reach LOS F by the design 

year in AM peak period. The northeast and southwest approaches of SR 195 have minimal delay since the through 

and right movements on these approaches are free movements in existing and no‐build conditions. 
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Table 10: Existing & No‐Build Delay (sec/veh) & Level of Service (HCM 2010) 

Approach 

AM Peak  PM Peak 

Existing Year 
(2014) 

Open Year 
(2020) 

Design Year 
(2040) 

Existing Year 
(2014) 

Open Year 
(2020) 

Design Year 
(2040) 

No‐Build  No‐Build  No‐Build  No‐Build 

Southbound CS 543  23.5 (LOS C)  28.9 (LOS D)  60.5 (LOS F)  15.7 (LOS C)  17.5 (LOS C)  24.3 (LOS C) 

Southwest Bound SR 195  1.8 (LOS A)  1.7 (LOS A)  1.5 (LOS A)  0.0  0.0  0.0 

Westbound*  N/A  N/A  N/A  N/A  N/A  N/A 

Northbound CS 543  39.1 (LOS E)  46.5 (LOS E)  75.2 (LOS F)  14.4 (LOS B)  15.4 (LOS C)  18.2 (LOS C) 

Northeast Bound SR 195  4.6 (LOS A)  4.8 (LOS A)  4.9 (LOS A)  3.6 (LOS A)  3.7 (LOS A)  3.7 (LOS A) 

Eastbound*  N/A  N/A  N/A  N/A  N/A  N/A 

Intersection  8.3 (LOS A)  9.6 (LOS A)  15.8 (LOS C)  7.5 (LOS A)  8.2 (LOS A)  10.3 (LOS B) 

Note: HCM 2010 cannot model more than four approaches on a two‐way stop controlled intersection. Therefore the volumes for eastbound 

and westbound approaches have been combined with northbound and southbound movements. 

Tables 11 and 12 present the approach delay and LOS results for the build alternatives for the AM and PM peak 

hours respectively. The roundabout delay and LOS results presented in these two tables are the outputs from the 

GDOT Roundabout Tool Analysis while the no‐build results were obtained from Synchro and are included for 

comparison purposes. 

Table 11: AM Peak Period – Build Alternative Delay (sec/veh) & Level of Service 

Approach 
No‐Build  Alternative 1  Alternative 2  Alternative 3 

Open 
Year 

Design 
Year 

Open 
Year 

Design 
Year 

Open 
Year 

Design 
Year 

Open 
Year 

Design 
Year 

Southbound 
28.9 

(LOS D) 
60.5 

(LOS F) 
8.0 

(LOS A) 
9.0 

(LOS A) 
7.0 

(LOS A) 
8.0 

(LOS A) 
7.0 

(LOS A) 
8.0 

(LOS A) 

SW‐bound 
1.7 

(LOS A) 
1.5 

(LOS A) 
10.0 

(LOS A) 
12.0 

(LOS B) 
10.0 

(LOS A) 
12.0 

(LOS B) 
8.0 

(LOS A) 
10.0 

(LOS B) 

Westbound  N/A  N/A 
7.0 

(LOS A) 
8.0 

(LOS A) 
N/A  N/A 

7.0 
(LOS A) 

7.0 
(LOS A) 

Northbound 
46.5 

(LOS E) 
75.2 

(LOS F) 
7.0 

(LOS A) 
7.0 

(LOS A) 
6.0 

(LOS A) 
7.0 

(LOS A) 
N/A  N/A 

NE‐bound 
4.8 

(LOS A) 
4.9 

(LOS A) 
13.0 

(LOS B) 
17.0 

(LOS C) 
12.0 

(LOS B) 
16.0 

(LOS C) 
11.0 

(LOS B) 
13.0 

(LOS B) 

Eastbound  N/A  N/A 
6.0 

(LOS A) 
6.0 

(LOS A) 
N/A  N/A  N/A  N/A 

Intersection 
9.6 

(LOS A) 
15.8 

(LOS C) 
11.1 

(LOS B) 
14.0 

(LOS B) 
10.5 

(LOS B) 
13.5 

(LOS B) 
9.5 

(LOS A) 
11.3 

(LOS B) 
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Table 12: PM Peak Period – Build Alternative Delay (sec/veh) & Level of Service 

Approach 
No‐Build  Alternative 1  Alternative 2  Alternative 3 

Open 
Year 

Design 
Year 

Open 
Year 

Design 
Year 

Open 
Year 

Design 
Year 

Open 
Year 

Design 
Year 

Southbound 
17.5 

(LOS C) 
24.3 

(LOS C) 
10.0 

(LOS B) 
13.0 

(LOS B) 
10.0 

(LOS A) 
12.0 

(LOS B) 
10.0 

(LOS A) 
12.0 

(LOS B) 

SW‐bound  0.0  0.0 
8.0 

(LOS A) 
9.0 

(LOS A) 
8.0 

(LOS A) 
9.0 

(LOS A) 
8.0 

(LOS A) 
9.0 

(LOS A) 

Westbound  N/A  N/A 
6.0 

(LOS A) 
6.0 

(LOS A) 
N/A  N/A 

5.0 
(LOS A) 

6.0 
(LOS A) 

Northbound 
15.4 

(LOS C) 
18.2 

(LOS C) 
7.0 

(LOS A) 
7.0 

(LOS A) 
6.0 

(LOS A) 
7.0 

(LOS A) 
N/A  N/A 

NE‐bound 
3.7 

(LOS A) 
3.7 

(LOS A) 
8.0  

(LOS A) 
9.0 

(LOS A) 
7.0 

(LOS A) 
8.0 

(LOS A) 
8.0 

(LOS A) 
9.0 

(LOS A) 

Eastbound  N/A  N/A 
7.0 

(LOS A) 
7.0 

(LOS A) 
N/A  N/A  N/A  N/A 

Intersection 
8.2 

(LOS A) 
10.3 

(LOS B) 
8.5 

(LOS A) 
10.1 

(LOS B) 
8.1 

(LOS A) 
9.4 

(LOS A) 
8.6 

(LOS A) 
9.9 

(LOS A) 

 

For all three roundabout alternatives, all approaches are expected to experience LOS C or better under all scenarios. 

Under Alternative 1 and Alternative 2, the northeast‐bound approach of SR 195 is expected to experience an LOS C 

in the design year AM peak, however all other approaches are expected to experience an LOS B or better in all 

scenarios. Under Alternative 3, all approaches are expected to experience LOS B or better for all scenarios. 

In addition to analyzing the three roundabout concepts in the GDOT Roundabout Tool, the roundabout alternatives 

were also analyzed in SIDRA. Because the GDOT Roundabout Tool follows the HCM 2010 method for roundabout 

capacity estimation, the SIDRA analysis was run using the SIDRA Standard method for roundabout capacity 

estimation rather than using the HCM 2010 method. The major difference between the HCM 2010 method and the 

SIDRA Standard method is that, in addition to considering volume to capacity ratios like the HCM 2010 method does, 

the SIDRA Standard method also takes geometry of the roundabout into consideration. The SIDRA Standard model 

considers geometric inputs such as entry angle, entry radius, circulating roadway width, central island diameter, and 

entry lane width. The results of the SIDRA capacity analysis using the LOS method Same as Sign Control are 

presented in Tables 13 and 14 for the AM and PM peak periods. Similar to the previous tables, the no‐build, Synchro 

results are also included for comparison purposes. 
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Table 13: AM Peak Period ‐ Roundabout Alternative SIDRA Delay (sec/veh) & Level of Service 

Approach 
No‐Build  Alternative 1  Alternative 2  Alternative 3 

Open 
Year 

Design 
Year 

Open 
Year 

Design 
Year 

Open 
Year 

Design 
Year 

Open 
Year 

Design 
Year 

Southbound 
28.9 

(LOS D) 
60.5 

(LOS F) 
7.3 

(LOS A) 
8.2 

(LOS A) 
4.9 

(LOS A) 
5.4 

(LOS A) 
7.2 

(LOS A) 
8.1 

(LOS A) 

SW‐bound 
1.7 

(LOS A) 
1.5 

(LOS A) 
4.8 

(LOS A) 
5.4 

(LOS A) 
4.4 

(LOS A) 
4.8 

(LOS A) 
5.4 

(LOS A) 
6.1 

(LOS A) 

Westbound  N/A  N/A 
5.5 

(LOS A) 
6.2 

(LOS A) 
N/A  N/A 

5.0 
(LOS A) 

5.6 
(LOS A) 

Northbound 
46.5 

(LOS E) 
75.2 

(LOS F) 
5.4 

(LOS A) 
6.1 

(LOS A) 
3.9 

(LOS A) 
4.3 

(LOS A) 
N/A  N/A 

NE‐bound 
4.8 

(LOS A) 
4.9 

(LOS A) 
7.1 

(LOS A) 
8.3 

(LOS A) 
5.3 

(LOS A) 
6.0 

(LOS A) 
6.0 

(LOS A) 
6.9 

(LOS A) 

Eastbound  N/A  N/A 
4.8 

(LOS A) 
5.2 

(LOS A) 
N/A  N/A  N/A  N/A 

Intersection 
9.6 

(LOS A) 
15.8 

(LOS C) 
6.5 

(LOS A) 
7.4 

(LOS A) 
5.0 

(LOS A) 
5.5 

(LOS A) 
6.1 

(LOS A) 
6.9 

(LOS A) 

 

Table 14: PM Peak Period ‐ Roundabout Alternative SIDRA Delay (sec/veh) & Level of Service 

Approach 
No‐Build  Alternative 1  Alternative 2  Alternative 3 

Open 
Year 

Design 
Year 

Open 
Year 

Design 
Year 

Open 
Year 

Design 
Year 

Open 
Year 

Design 
Year 

Southbound 
17.5 

(LOS C) 
24.3 

(LOS C) 
9.3 

(LOS A) 
11.6 

(LOS B) 
6.0 

(LOS A) 
7.0 

(LOS A) 
9.1 

(LOS A) 
11.3 

(LOS B) 

SW‐bound  0.0  0.0 
4.1 

(LOS A) 
4.5 

(LOS A) 
3.9 

(LOS A) 
4.3 

(LOS A) 
4.7 

(LOS A) 
5.2 

(LOS A) 

Westbound  N/A  N/A 
4.7 

(LOS A) 
5.0 

(LOS A) 
N/A  N/A 

4.6 
(LOS A) 

4.9 
(LOS A) 

Northbound 
15.4 

(LOS C) 
18.2 

(LOS C) 
5.2 

(LOS A) 
5.6 

(LOS A) 
4.0 

(LOS A) 
4.2 

(LOS A) 
N/A  N/A 

NE‐bound 
3.7 

(LOS A) 
3.7 

(LOS A) 
4.8 

(LOS A) 
5.2 

(LOS A) 
3.9 

(LOS A) 
4.2 

(LOS A) 
5.3 

(LOS A) 
5.8 

(LOS A) 

Eastbound  N/A  N/A 
5.3 

(LOS A) 
6.1 

(LOS A) 
N/A  N/A  N/A  N/A 

Intersection 
8.2 

(LOS A) 
10.3 

(LOS B) 
6.0 

(LOS A) 
7.0 

(LOS A) 
4.6 

(LOS A) 
5.1 

(LOS A) 
6.3 

(LOS A) 
7.3 

(LOS A) 
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Queue Length Results 
In addition to analyzing delay and level of service, queue lengths were also examined for the study intersection. 

Extensive queuing, which is typically also indicated by high delays, can impact adjacent intersections and driveways. 

Approach queues look at the 95th percentile queue length for each intersection approach. Table 15 shows the 95th 

percentile queue for each approach in existing and no‐build conditions, while Tables 16 and 17 show the build 

alternative queue results for the AM and PM peak respectively. Finally, Tables 18 and 19 show the SIDRA queuing 

results for the roundabout alternatives. For all tables, existing and no‐build results were obtained from Synchro 

while build results were obtained from SIDRA. 

 

 Table 15: Existing & No‐Build 95th Percentile Queue Lengths (feet) 

Approach 

AM Peak  PM Peak 

Existing Year 
(2014) 

Open Year 
(2020) 

Design Year 
(2040) 

Existing Year 
(2014) 

Open Year 
(2020) 

Design Year 
(2040) 

No‐Build  No‐Build  No‐Build  No‐Build 

Southbound CS 543  75  98  185  70  88  140 

Southwest Bound SR 195  5  5  5  0  0  0 

Westbound  N/A  N/A  N/A  N/A  N/A  N/A 

Northbound CS 543  15  18  28  18  20  25 

Northeast Bound SR 195  23  25  33  10  13  15 

Eastbound  N/A  N/A  N/A  N/A  N/A  N/A 

Note: HCM 2010 cannot model more than four approaches on a two‐way stop controlled intersection. HCM 2010 reports number of 

vehicles in queue instead of queue length. 25ft vehicle length has been used to convert the number of the vehicles in queue to queue 

length. 
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Table 16: AM Peak Period – Build Alternative 95th Percentile Queue Lengths (feet) 

Approach 
No‐Build  Alternative 1  Alternative 2  Alternative 3 

Open 
Year 

Design 
Year 

Open 
Year 

Design 
Year 

Open 
Year 

Design 
Year 

Open 
Year 

Design 
Year 

Southbound  98  185  29  36  28  34  27  32 

SW‐bound  5  5  49  68  47  66  34  48 

Westbound  N/A  N/A  2  3  N/A  N/A  2  3 

Northbound  18  28  1  1  1  1  N/A  N/A 

NE‐bound  25  33  116  176  111  168  96  140 

Eastbound  N/A  N/A  1  2  N/A  N/A  N/A  N/A 

 

Table 17: PM Peak Period – Build Alternative 95th Percentile Queue Lengths (feet) 

Approach 
No‐Build  Alternative 1  Alternative 2  Alternative 3 

Open 
Year 

Design 
Year 

Open 
Year 

Design 
Year 

Open 
Year 

Design 
Year 

Open 
Year 

Design 
Year 

Southbound  88  140  59  84  55  78  58  82 

SW‐bound  0  0  35  49  34  47  34  47 

Westbound  N/A  N/A  2  2  N/A  N/A  2  2 

Northbound  20  25  10  11  10  11  N/A  N/A 

NE‐bound  13  15  51  65  49  63  50  64 

Eastbound  N/A  N/A  1  1  N/A  N/A  N/A  N/A 
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Table 18: AM Peak Period – SIDRA Roundabout Alternative 95th Percentile Queue Lengths (feet) 

Approach 
No‐Build  Alternative 1  Alternative 2  Alternative 3 

Open 
Year 

Design 
Year 

Open 
Year 

Design 
Year 

Open 
Year 

Design 
Year 

Open 
Year 

Design 
Year 

Southbound  98  185  40.7  49.2  23.3  28.2  41.2  49.7 

SW‐bound  5  5  37.7  48.1  24.1  30.7  39.2  49.4 

Westbound  N/A  N/A  4.2  5.0  N/A  N/A  2.5  2.9 

Northbound  18  28  2.1  2.5  1.0  1.1  N/A  N/A 

NE‐bound  25  33  89.4  117.3  38.2  49.7  83.9  110.2 

Eastbound  N/A  N/A  2.6  2.8  N/A  N/A  N/A  N/A 

 

Table 19: PM Peak Period – SIDRA Roundabout Alternative 95th Percentile Queue Lengths (feet) 

Approach 
No‐Build  Alternative 1  Alternative 2  Alternative 3 

Open 
Year 

Design 
Year 

Open 
Year 

Design 
Year 

Open 
Year 

Design 
Year 

Open 
Year 

Design 
Year 

Southbound  88  140  71.4  99.5  40.5  52.0  70.2  95.6 

SW‐bound  0  0  28.2  36.2  18.0  23.2  31.2  40.2 

Westbound  N/A  N/A  3.3  3.6  N/A  N/A  2.2  2.4 

Northbound  20  25  13.3  14.4  7.9  8.5  N/A  N/A 

NE‐bound  13  15  48.2  59.7  22.2  28.0  64.0  78.5 

Eastbound  N/A  N/A  2.1  2.5  N/A  N/A  N/A  N/A 

 

Volume‐to‐Capacity Ratio Results 
The final operational measure that was evaluated was the volume‐to‐capacity (v/c) ratios. Table 20 presents the v/c 

ratios for the existing and no‐build alternatives. Tables 21 and 22 show the approach v/c ratios for each of the build 

alternatives. GDOT’s Roundabout Analysis Tool provides approach volume to capacity (v/c) ratios for each approach 

to the roundabout. In the Tool, different approach configurations including bypass lanes result in different v/c ratios 

for each alternative. The v/c ratio results from the SIDRA analysis of the roundabout alternatives are presented in 

Tables 23 and 24. 
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Table 20: Existing & No‐Build 95th Volume/Capacity Ratios 

Approach 

AM Peak  PM Peak 

Existing Year 
(2014) 

Open Year 
(2020) 

Design Year 
(2040) 

Existing Year 
(2014) 

Open Year 
(2020) 

Design Year 
(2040) 

No‐Build  No‐Build  No‐Build  No‐Build 

Southbound CS 543  0.53  0.61  0.85  0.50  0.56  0.70 

Southwest Bound SR 195  0.05  0.05  0.05  0.00  0.00  0.00 

Westbound  N/A  N/A  N/A  N/A  N/A  N/A 

Northbound CS 543  0.18  0.21  0.31  0.20  0.22  0.26 

Northeast Bound SR 195  0.23  0.25  0.30  0.13  0.14  0.17 

Eastbound  N/A  N/A  N/A  N/A  N/A  N/A 

Note: HCM 2010 cannot model more than four approaches on a two‐way stop controlled intersection. Therefore results are not provided 

for Eastbound and Westbound approaches. 

 

Table 21: AM Peak Period – Build Alternative Volume/Capacity Ratios 

Approach 
No‐Build Alternative 1  Alternative 2  Alternative 3 

Open 
Year 

Design 
Year 

Open 
Year 

Design 
Year 

Open 
Year 

Design 
Year 

Open 
Year 

Design 
Year 

Southbound  0.61 0.85 0.27  0.32  0.26  0.31  0.25  0.30 

SW‐bound  0.05 0.05 0.39  0.48  0.38  0.47  0.30  0.38 

Westbound  N/A N/A 0.03  0.03  N/A  N/A  0.03  0.03 

Northbound  0.21 0.31 0.01  0.01  0.01  0.01  N/A  N/A 

NE‐bound  0.25 0.30 0.62  0.73  0.61  0.72  0.56  0.67 

Eastbound  N/A N/A 0.02  0.02  N/A  N/A  N/A  N/A 
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Table 22: PM Peak Period – Build Alternative Volume/Capacity Ratios 

Approach 
No‐Build Alternative 1  Alternative 2  Alternative 3 

Open 
Year 

Design 
Year 

Open 
Year 

Design 
Year 

Open 
Year 

Design 
Year 

Open 
Year 

Design 
Year 

Southbound  0.56 0.70 0.44  0.53  0.42  0.51  0.43  0.53 

SW‐bound  0.00 0.00 0.31  0.39  0.31  0.38  0.31  0.38 

Westbound  N/A N/A 0.03  0.03  N/A  N/A  0.02  0.03 

Northbound  0.22 0.26 0.12  0.13  0.11  0.12  N/A  N/A 

NE‐bound  0.14 0.17 0.40  0.46  0.39  0.45  0.39  0.46 

Eastbound  N/A N/A 0.01  0.01  N/A  N/A  N/A  N/A 

 

Table 23: AM Peak Period – SIDRA Roundabout Alternative Volume/Capacity Ratios 

Approach 
No‐Build Alternative 1  Alternative 2  Alternative 3 

Open 
Year 

Design 
Year 

Open 
Year 

Design 
Year 

Open 
Year 

Design 
Year 

Open 
Year 

Design 
Year 

Southbound  0.61 0.85 0.26  0.31  0.19  0.21  0.27  0.31 

SW‐bound  0.05 0.05 0.23  0.28  0.21  0.25  0.25  0.30 

Westbound  N/A N/A 0.29  0.03  N/A  N/A  0.02  0.02 

Northbound  0.21 0.31 0.02  0.02  0.01  0.01  N/A  N/A 

NE‐bound  0.25 0.30 0.45  0.53  0.36  0.43  0.40  0.47 

Eastbound  N/A N/A 0.02  0.02  N/A  N/A  N/A  N/A 
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Table 24: PM Peak Period – SIDRA Roundabout Alternative Volume/Capacity Ratios 

Approach 
No‐Build Alternative 1  Alternative 2  Alternative 3 

Open 
Year 

Design 
Year 

Open 
Year 

Design 
Year 

Open 
Year 

Design 
Year 

Open 
Year 

Design 
Year 

Southbound  0.56 0.70 0.42  0.51  0.30  0.36  0.41  0.50 

SW‐bound  0.00 0.00 0.19  0.23  0.18  0.22  0.21  0.26 

Westbound  N/A N/A 0.03  0.03  N/A  N/A  0.02  0.02 

Northbound  0.22 0.26 0.10  0.10  0.08  0.08  N/A  N/A 

NE‐bound  0.14 0.17 0.28  0.33  0.23  0.27  0.33  0.38 

Eastbound  N/A N/A 0.02  0.02  N/A  N/A  N/A  N/A 

 

Synchro, GDOT Roundabout Tool, and SIDRA results reports are available in Appendix E. 

5. Cost Comparison 
The project benefits are a combination of operational, safety, and environmental savings which would occur as a 

result of project construction. The operational benefits come in the form of travel time and delay savings while the 

safety benefits are quantified by the reduction in crashes.  

The operational benefits for each alternative were calculated based on a comparison between no‐build and build 

alternative vehicle delay. The overall intersection delay increased from no‐build conditions to build conditions for all 

build alternatives primarily due to the two approaches of SR 195 being converted from free movements to 

controlled movements. The calculation of safety benefits from crash reductions was summarized in the safety 

assessment section and came to a savings of $7.9 million over the 20‐year design life of the project for all build 

alternatives. 

The operational and safety benefits for each alternative are summarized in Table 25. 
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Table 25: Build Alternative Estimated 2040 Benefits 

Alternative 

Annual Delay (Hours) 
Design 

Life Delay 
(hours) 

Design Life 
Operational 
Savings ($) 

Design Life 
Crash 

Reduction 
Savings ($) 

20‐Year 
Design Life 

Benefits 
Open Year (2020)  Design Year (2040) 

AM  PM  AM  PM 

No‐Build  1,340  1,717  2,546  2,489  80,900  N/A  N/A  N/A 

Alternative 1  838  1,361  1,128  1,788  51,150  $514,553  $15,518,500  $16,033,053 

Alternative 2  642  1,047  822  1,329  38,400  $734,882  $15,518,500 $16,253,382 

Alternative 3  879  1,277  1,176  1,668  50,000  $534,322  $15,518,500 $16,052,822 

In addition to evaluating the operational and safety benefits of each alternative, the cost of construction (including 

right of way and utilities) must also be considered. A proposed improvement which might have a high operational 

benefit but also has a high cost of construction would be less preferred than an alternative which had a moderate 

benefit and a low cost of construction. The total cost of a project is based on several factors including environmental 

impacts, right of way needs, utility locations, staging, and overall size of the project. Typically the project costs are 

broken into project phases such as Preliminary Engineering, Right of way, and Construction. Table 26 shows the cost 

by phase as well as the overall cost for each build alternative. Cost estimate spreadsheets are provided in Appendix 

F. 

Table 26: Build Alternative Estimated Costs 

Alternative 
Preliminary 
Engineering 

Reimbursable 
Utility 

Right of Way  Construction  Total 

Alternative 1  $455,839  $72,934  $533,966  $1,823,357  $2,886,096 

Alternative 2  $341,254  $54,601  $497,898  $1,365,017  $2,258,770 

Alternative 3  $341,254  $54,601  $210,398  $1,365,017  $1,971,270 

The comparison between benefits and costs, referred to as the B/C Ratio, is used to determine which project will 

yield the highest benefit per dollar spent. A B/C greater than 1.0 is considered acceptable as you will obtain more 

benefits than the cost of the construction. For example, if a project has a B/C Ratio of 2.5, you would get $2.50 in 

benefits for each $1.00 spent on the project. The B/C Ratio for each alternative is shown in Table 27. B/C ratio 

calculations are provided in Appendix G. 
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Table 27: Benefit/Cost Ratios 

Alternative  Design Life B/C 

Alternative 1  5.56 

Alternative 2  7.20 

Alternative 3  8.14 

 

6. Alternative Selection 
The existing six‐leg stop‐controlled intersection is inefficient and has the potential to create hazards for drivers due 

to poor geometry, intersection access control and alignment intersection skew. These geometric concerns result in 

difficult sight lines and can lead to driver confusion as opposing vehicles controlled by the stop condition do not 

necessarily know who should be given priority of right of entry into the intersection. Additionally, design year traffic 

indicates that future congestion will be a problem, particularly on the northbound approach of CS 543/Smithville 

Avenue. 

Signal control at the intersection was investigated and it was determined that, due to the lack of sufficient historical 

crashes and low side‐street volumes, a signal is not currently warranted at the intersection. However, with delay still 

expected on side street approaches, three roundabout alternatives were evaluated.  

A six‐leg single lane roundabout layout (Alternative 1) would alleviate congestion problems through the design year 

and eliminate the potential for angle crashes. Sight line problems created by the poor geometry would still be a 

concern for this alternative. Although some approach leg realignment could be performed with small impacts to the 

right of way, the intersection angles would still create acute angles forcing drivers to look over their shoulder to 

detect oncoming traffic. This would negatively affect safety at the intersection, potentially increasing crashes with 

pedestrians and low speed rear‐end crashes within the roundabout. Right of way would be required at all six 

corners, including a displacement in the south quadrant and potentially the northwest quadrant. Due to the safety 

concerns and the comparatively low B/C of 5.56, this alternative is not recommended. 

Two options were investigated to reduce right of way impact and to propose a more “traditional” roundabout by 

developing four‐leg roundabout alternatives.  This was accomplished by adding a cul‐de‐sac to two of the existing 

legs and removing them from the intersection. Both four‐leg roundabout options (Alternative 2 and Alterative 3) 

would alleviate congestion problems through the design year and eliminate the potential for angle crashes. By 

removing two of the legs, better approach geometry can be obtained and sight angles can be improved. Both 

options would cul‐de‐sac the western approach leg of CS 547/2nd Street. This road is very low volume (2040 ADT = 

100) and loops back to CS 543/Smithville Avenue about a third of a mile to the north, limiting disruption to the 

travelling public. 

The Alternative 3 roundabout option adds the second cul‐de‐sac on the low volume (2040 ADT = 300) south leg of CS 

543/Smithville Avenue. This option provides the best intersection geometry and has the highest B/C of the build 

alternatives, 8.14. However, the south leg of CS 543/Smithville Avenue provides a direct link south into the City of 
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Leesburg. If this approach was removed from the study intersection and turned into a cul‐de‐sac, it would cause 

additional inconvenience for local drivers seeking an alternate route into the City to avoid SR 195. 

The Alternative 2 roundabout option places the second cul‐de‐sac on the low volume (2040 ADT = 200) eastern leg 

of CS 547/2nd Street. There will be small right of way impacts including a potential total take. However, this 

roundabout option improves the intersection geometry and the direct link into the City of Leesburg. Although the 

B/C for this alternative (7.20) is slightly lower than the B/C for Alternative 3 (8.14), Alternative 2 is the 

recommended alternative because it provides the benefits and local access to the City of Leesburg while also 

providing geometric, safety, and efficiency benefits. Furthermore, Alternative 2 is the locally preferred alternative 

due to the location of cul‐de‐sacs when compared to the limitation of access to the downtown area proposed in 

Alternative 3. A summary of advantages and disadvantages of each alternative is illustrated in Table 28. 

 

Table 28: Alternative Summary 

Alternative  Pros  Cons 

Alternative 1 

 Alleviates traffic through the design year 

 Reduced potential for angle crash vs. existing 
condition 

 Reduced potential for number of crashes and 
crash severity 

 Most movements adequately accommodate 
large design vehicle 

 Undesirable intersection sight distance for some 
approaches 

 Higher potential circulating speed increases speed 
differentials and the probability of crashes within 
the intersection 

 Large footprint and right of way impact 

 Residential displacements necessary 

 Highest construction cost of build alternatives 

 Potential for driver confusion because of the 
number of approach legs 

 Lowest B/C of all alternatives 
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Table 28 (Continued): Alternative Summary 

Alternative  Pros  Cons 

Alternative 2 

 Alleviates traffic through the design year 

 Reduced potential for angle crash vs. existing 
condition 

 Reduced potential for number of crashes and 
crash severity 

 Most movements adequately accommodate 
large design vehicle 

 Removing two intersection legs reduces driver 
confusion vs. existing condition ‐ more 
“traditional” 4‐leg design 

 Second most desirable intersection approach 
geometry 

 More desirable approach geometry and 
intersection sight lines when compared to the 
existing condition and Alternate 1 

 Lower footprint and right of way impact than 
Alternate 1 

 The east side cul‐de‐sac fits better within the 
layout of buildings than does the south side 
cul‐de‐sac in Alternate 3 

 Placing cul‐de‐sac on east leg less disruptive to 
local traffic than the south leg cul‐de‐sac of 
Alternate 3 

 Maintains direct link into Leesburg via 
Smithville Ave 

 Locally preferred alternative 

 Not cheapest alternative 

 Does not have the highest B/C of the 3 
alternatives – slightly lower than Alternate 3 

 Encroachment of the alignments may require that 
damages be paid to property owners 

 Cul‐de‐sacs could cause residential dissent 

Alternative 3 

 Alleviates traffic through the design year 

 Reduced potential for angle crash vs. existing 
condition 

 Reduced potential for number of crashes and 
crash severity 

 Most movements adequately accommodate 
large design vehicle 

 Removing two intersection legs reduces driver 
confusion vs. existing condition ‐ more 
“traditional” 4‐leg design 

 Most desirable intersection approach 
geometry of all alternatives 

 Lower footprint and right of way impact than 
Alternate 1 

 Highest B/C ratio of the 3 alternatives 

 Lowest construction cost of the 3 alternatives 

 More desirable approach geometry and 
intersection sight lines when compared to the 
existing condition and Alternate 1 

 Cul‐de‐sacs could cause residential dissent 

 Placing cul‐de‐sac on south leg severs direct link 
into Leesburg  

 The south side cul‐de‐sac in this alternative 
encroaches on several residential structures – 
does not fit with the existing layout of the area as 
well as the east side cul‐de‐sac in Alternate 3 

 Encroachment of property more severe than 
Alternative 2 

 Encroachment of the alignments may require that 
damages be paid to property owners 

 Not the locally preferred alternative 
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7. Recommendations 
Among the three roundabout options, Alternative 2 provides significant safety and operational benefits while 

causing the least impact to the travelling public. Additionally, it has been selected by GDOT area staff as the locally 

preferred alternative. Therefore, Alternative 2 is the recommended choice for advancement to final design. This 

alternative would include the following key elements: 

 A four‐leg single lane roundabout 

 Cul‐de‐sacs on both approaches of CS 547/2nd Street 

 Improved approach geometry 

 Improved sight lines 

 Reduced driver confusion and movement conflicts 

 Maintains direct link to the City of Leesburg 

If constructed, GDOT can expect to get an approximate 7.20 return on their investment over the 20 year design life. 

 

8. Conceptual Roundabout Design 
The conceptual design was developed in accordance with the NCHRP Report 672 Roundabouts:  An Informational 

Guide – 2nd Edition (Report 672).  The following design objectives were utilized per Report 672 Section 6.2: 

 Provide entry speeds less than 25 MPH and consistent speeds throughout the roundabout. 

 Provide adequate accommodation for design vehicles. 

 Provide for needs of pedestrians and cyclists. 

 Provide appropriate sight distance and visibility. 

Table 29 compiles the design characteristics of the preferred roundabout alternative. The layout of the preferred 

roundabout alternative including key dimensions can be found in Figure 5.    

Table 29: Roundabout Design Characteristics for Preferred Alternative (Alternative 2) 

  Intersection Leg 

  North Southwest South Northeast 

Entry Radius 110’ 110’ 110’ 90 
Entry Width 18.0’ 18.3’ 17.3’ 16.2’ 
Entry Angle 32.1 33.6 31.9 34.9 
Exit Radius 300' 300' 150' 300' 
Exit Width 17.2' 15.9' 17.5' 17.2' 
Lane Width 12.0' 12.0' 12.0' 12.0' 
Inscribed Diameter 150' 
Circulatory Width 18' 
Truck Apron Width 18' 
Interior Island Diameter 78’ 
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In addition to the criteria listed in Section 3, the preferred concept design was further developed by evaluating the 

following items: 

 Vehicle fastest paths  

 Accommodation of the design vehicle  

 Providing adequate sight lines  

 Providing for future staging improvements 

 Accommodation of pedestrian facilities 

The NCHRP Report 672 suggests a recommended maximum theoretical entry design speed of 20 to 25 MPH for 

single‐lane roundabouts.  Fastest path calculations show that the entering speed for all approaches are within 

acceptable parameters.   

The maximum recommended maximum speed differential between conflicting movements or successive geometric 

movements should be no more than approximately 10 to 15 MPH.  Crossing and successive movement speed 

differentials fell slightly outside of acceptable parameters for some movements, primarily for the north leg of the 

roundabout.  This can be remedied in the Preliminary Design Phase by providing more offset curvature to the 

southbound intersection approach. Plots showing the evaluation for fastest path are attached to this report in 

Appendix H. 

Swept path analyses were conducted for the preferred alternate.  Refer to Section 3 for design vehicle criteria.  All 

movements were found to be acceptable, with the proposed truck apron providing the desired accommodation for 

off‐tracking or trailers.  Where merited by off‐tracking, additional roadway width was provided for right turn 

movements.  Plots showing the evaluation for swept path movements are attached to this report in Appendix I. 

Sight distance plots showing the evaluation for and intersection sight envelopes are attached to this report in 

Appendix J.  Approach and circulatory sight distances and line of sight to crosswalks on exit were all found to be 

sufficient for the proposed layout.   Upon further development of preliminary design, it is suggested that the 

intersection sight distance for the southbound approach from Smithville Ave be studied further.  The angle at which 

yielding drivers must turn their heads to view the upstream entry (southbound SR 195) exceeds the maximum angle 

of 75 degrees.   This can potentially be minimized by moving back the yield line for this approach or modifying the 

approach geometry. 

Traffic projections do not indicate that additional lanes will be required for the roundabout within the design period, 

therefore staging or accommodations for a future multilane roundabout to not apply. 

The preferred alternative provides accommodation for pedestrian movements via crosswalks, sidewalks and median 

refuge areas.  Cross walks as shown in the concept design follow the crosswalk placement guidance provided in 

NCHRP Report 672.  It is suggested that as the preliminary design progresses that further consideration be given to 

providing the sidewalk greater offset from the circulatory movements and providing wider sidewalk widths as 

appropriate and as site conditions allow. 
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After extended review of the concept design and its performance criteria, the recommendation of the preferred 

alternative is still valid.  The preferred alternative gives the best balance of design, operation, safety, local buy‐in 

and overall benefit. 



 

 
 

 

 

 

 

 

 

 

 

 

 

Appendix A – Traffic 

Volume Diagrams



















 

 
 

 

 

 

 

 

 

 

 

 

 

Appendix B – Entry Lane 

Analysis 



Table B1: Entry Lane Analysis for Alternative 1 

Approach Leg  Peak Hour 

6‐Leg Concept 

Entering 

Volume 
(veh/hr) 

Circulating 

Volume 
(veh/hr) 

Circulating 
Volume + 

Entry 
Volume 
(veh/hr) 

Conflicting 
Volume 

Threshold for 
Single‐lane 

Entry 
(veh/hr) 

Number of 
Entry Lanes 

Required 

Northbound CS 543 
AM  5  640  645 

1,000  1 
PM  70  445  515 

Southbound CS 543 
AM  210  300  510 

1,000  1 
PM  355  295  650 

Northeast Bound SR 195 
AM  620  90  710 

1,000  1 
PM  425  25  450 

Southwest Bound SR 195 
AM  300  355  655 

1,000  1 
PM  290  215  505 

Eastbound King Ave. N 
AM  10  505  515 

1,000  1 
PM  5  640  645 

Westbound 2nd St. 
AM  15  630  645 

1,000  1 
PM  15  500  515 

Table B2: Entry Lane Analysis for Alternative 2 

Approach Leg  Peak Hour 

4‐Leg W‐E CDS Concept 

Entering 

Volume 
(veh/hr) 

Circulating 

Volume 
(veh/hr) 

Circulating 
Volume + 

Entry 
Volume 
(veh/hr) 

Conflicting 
Volume 

Threshold for 
Single‐lane 

Entry 
(veh/hr) 

Number of 
Entry Lanes 

Required 

Northbound CS 543 
AM  5  625  630 

1,000  1 
PM  70  480  550 

Southbound CS 543 
AM  205  295  500 

1,000  1 
PM  345  285  630 

Northeast Bound SR 195 
AM  620  75  695 

1,000  1 
PM  425  10  435 

Southwest Bound SR 195 
AM  295  340  635 

1,000  1 
PM  285  185  470 

 



Table B3: Entry Lane Analysis for Alternative 3 

Approach Leg  Peak Hour 

Entering 

Volume 
(veh/hr) 

Circulating 

Volume 
(veh/hr) 

Circulating 
Volume + 

Entry 
Volume 
(veh/hr) 

Conflicting 
Volume 

Threshold for 
Single‐lane 

Entry (veh/hr) 

Number of 
Entry Lanes 

Required 

Southbound CS 543 
AM  210  240  450 

1,000  1 
PM  355  285  640 

Northeast Bound SR 195 
AM  620  15  635 

1,000  1 
PM  425  15  440 

Southwest Bound SR 195 
AM  240  350  590 

1,000  1 
PM  285  200  485 

Westbound 2nd St. 
AM  15  625  640 

1,000  1 
PM  15  430  445 
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Peer Review of the Roundabout Feasibility 

Study for the Intersection of SR 195 with 

CS 543 & CS 547 in Lee County, Georgia 
 

 

                               By Howard McCulloch, PE 
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1. Roundabout Selection as Preferred Alternative 

The decision process used to select the roundabout as the preferred alternative for this 
intersection is clearly described from page 23 through page 26 in the Roundabout 
Feasibility Study performed by ARCADIS; this feasibility study is Attachment A.  
Significant improvements in operations and an expected reduction in injury crashes 
were the main reasons why the roundabout alternative was preferred.  There were 3 
different roundabout alternatives that provided the above mentioned improvements but 
Alternative 2 was determined to be the best of the 3 – Section 7 on page 26 in 
Attachment A explains the benefits of Alternative 2.  The existing 6 legged intersection 
is inefficient and the skew provides the potential for unsafe maneuvers. 

 

2. Roundabout Capacity Analysis Review 

The capacity analysis was performed by engineers at ARCADIS and is described in 
Section 4 of Attachment A.  All the traffic analysis was performed using the volumes 
shown in Appendix A of Attachment A.  The consideration of a signalized alternative is 
described at the bottom of page 11 in Attachment A while Appendix D in Attachment A 
provides the signal analysis results.  Appendix E in Attachment A contains the current 
and future peak hour roundabout capacity analysis results utilizing the GDOT 
Roundabout Analysis Tool Version 2.1 as well as SIDRA Intersection.  The HCS 
analysis of the no build alternative is also in Appendix E of Attachment A. 

A quick summary of the capacity analysis results is that the existing intersection has a 
few minor legs experiencing a decent level of congestion currently and these legs are 
expected to fail in the future.  Even with the expected failure of a few minor approaches 
the intersection does not meet signal warrants.  All of the roundabout alternatives will 
work quite well during the AM & PM peaks, even in 2040 all movements are expected to 
be Level of Service (LOS) C or better utilizing the GDOT Analysis Tool but even more 
impressive results for 2040 are expected by SIDRA Intersection – overall intersection 
results of LOS A with only one movement expected to operate at LOS B. 
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3. Roundabout Design Review 

The proposed geometry for the preferred roundabout alternative will be reviewed based 
on overall design, fastest paths, and truck turning movements.  These specific topics 
are reviewed below: 

a) Overall Design Comments 

The preferred roundabout design, shown on the front cover of this report and described 
in Section 8 of Attachment A, utilizes a 150’ diameter in order to provide the best 
compromise between minimizing ROW impacts and providing a roundabout layout with 
safe and efficient geometry.  Below is the geometric layout: 
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The 18’ travel lanes accommodate buses without them having to use the truck apron 
and the truck apron has been designed at 18’ wide as well to accommodate the WB-67 
design vehicle movements.  The entry radii are 90 to 110’ and the exit radii range from 
150 to 300’ which are typical dimensions for these design elements, especially when the 
desire to minimize ROW impacts is factored in.  The SR 195 approaches have right turn 
only lanes added to better accommodate the WB-67 turning movement.  All of the 
splitter islands are reasonable in length, with the exception of CS 543 northbound with 
an overall length of approximately 25’.  This shorter than typical splitter island length is a 
reasonable trade-off considering that this is a low volume roadway with radial alignment.  
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The entry widths range from 16’ to 18.3’ which are quite common for single lane 
roundabouts.  The right turn only lane for SR 195 from the southwest to CS 543 was 
widened to 22.3’ in order to accommodate the WB-67 design vehicle.  The existing 
grades are well within the recommended maximum of 4%, with a maximum grade of 
less than 1.5% currently. 

b) Fastest Path Analysis 

The fastest path analysis images are shown in Appendix H of Attachment A.  Most of 
the values are under the recommended 25 mph maximum as expected with only a few 
outliers.  Values for the entering vehicles (R1), ranged from 22 to 24 mph and the right 
turning speeds (R5) ranged from 14 to 20 mph from SR 195.  The R5 speeds were 26.6 
and 27.8 mph onto SR 195, which are reasonable values for this design considering the 
skew of the legs.  Below shows the highest R5 value: 

 

It is not surprising that 3 of the 4 exit speed (R3) values are noticeably above the 
recommended maximum value using the R value method for this design.  Taking into 
account that the circulating speeds (R2) for these movement are 20 mph or below, it is 
extremely unlikely that most drivers would come anywhere close to the estimated 31 to 
34 mph exit speeds.  In order a driver would have to completely “floor it” to have any 
chance of reaching such speeds.  Most studies have determined that drivers usually 
increase speeds by between 5 to 7 mph as they accelerate out the exit.  Below is an 
image showing the R2 speed of 17.2 mph which should realistically provide exit speeds 
around 24 mph: 
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c) Truck Turn Analysis 

The truck turn analysis shows that the proposed design does adequately accommodate 
the standard BUS-45 and WB-67 design vehicles, without much room to spare.  Images 
showing the right, through, left, and u-turning movements for the WB-67 are included in 
Appendix I of Attachment A, as well as the necessary BUS-45 movements.  In order to 
accommodate the WB-67 right turning movements from SR 195 there is a little extra 
width provided.  While this will pose no operational problems it might be worth 
considering hatching this area out or using “bot-dots” to discourage cars from using this 
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extra width.  One of the WB-67 right turning movements, as well as the extra width 
necessary to accommodate this maneuver, from SR 195 is shown in the image below: 

       

4. Conclusion and Recommendations 

The proposed single lane roundabout design with two right turn only lanes appears to 
be an excellent intersection control device for this location.  The roundabout is expected 
to provide an excellent LOS for well beyond the next 20 years.  Overall, the geometric 
design is very good.  The combination of the offset left deflection, where possible, and 
radial approaches, where necessary, will promote speeds low enough to provide the 
desired overall safety benefit and efficient operations.   

There are a few recommendations that should be considered as this project moves 
forward.  The first is the removal of the fish hook lane approach markings for the side 
streets and the placement of the lane use arrows on the SR 195 approached closer to 
the decision (gore) point of whether or not the approaching vehicle wants to use the 
right turn only lane or the lane that actually enters the roundabout. 

Another recommendation that might be worth considered is the deletion of the right turn 
only lanes on SR 195 if further reductions in the overall ROW impact are desired.  The 
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volume of vehicles expected to make these maneuvers in the peak hours is very low.  
Obviously this design needs to accommodate WB-67 vehicles making these maneuvers 
but signing for the occasional tractor-trailer making these maneuvers to do a loop 
around the roundabout is an option.  The design would still need to be checked to 
ensure that the BUS-45 vehicle could make the rights from SR 195 without having to do 
the loop. 

A last recommendation would be to consider adding the expected exit speed (R3) 
utilizing the formula that accounts for circulation speed (R2) plus acceleration if the 
quality of the design is questioned based on the exit speeds (R3) shown in the 
Roundabout Feasibility Study.  The resulting speeds from using the formula will be 
much lower for the 3 exits with R3 speeds anticipated to be slightly over 30 mph. 



 

 
 

 

 

 

 

 

 

 

 

 

 

Appendix D – Signal 

Warrant Analysis 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



                     HCS 2010: MUTCD Signal Warrants Release 6.3               
                                                                               
Analyst: ARCADIS                      Intersection: SR 195 @ CS 543 & CS 547   
Agency:                               Jurisdiction: Lee County, GA             
Date: 3/17/2015                       Units: U.S. Customary                    
Project ID: PI #0012834               Analysis Year: 2014                      
EW Street: SR 195                     NS Street: CS 543/Smithville Ave         
                                                                               
______________________________General Information__________________________    
                                                                               
Major St. Speed (mph): 45             Population: Less than 10000              
Nearest Signal (ft): 1500             Coordinated Signal System: N             
Crashes per Yr: 1                                                              
                                                                               
________________________________School Crossing____________________________    
                                                                               
Students in Highest Hour: 0                                                    
Adequate Gaps in Period: 0                                                     
Minutes in Period: 0                                                           
                                                                               
________________________________Roadway Network____________________________    
                                                                               
Two Major Routes: 0                                                            
Weekend Count: 0                                                               
5-yr Growth Factor: 0                                                          
                                                                               
______________________________Geometry and Traffic_________________________    
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |______________ |_______________|_______________|_______________|   
No. Lanes  |   0   1   0   |   0   1   0   |   0   1   0   |   0   1   0   |   
LaneUsage  |       LTR     |       LTR     |       LTR     |       LTR     |   
                                                                               
                                                                               
____________________________________Results________________________________    
                                                                               
Warrant 1: Eight-Hour Vehicular Volume                                  [ ]    
1 A. Minimum Vehicular Volumes                                          [ ]    
1 B. Interruption of Continuous Traffic                                 [ ]    
1 80% Vehicular --and-- Interruption Volumes                            [ ]    
                                                                               
Warrant 2: Four-Hour Vehicular Volume                                          
2 A. Four-Hour Vehicular Volumes                                        [ ]    
                                                                               
Warrant 3: Peak Hour                                                    [ ]    
3 A. Peak-Hour Conditions                                               [ ]    
3 B. Peak-Hour Vehicular Volume Hours Met                               [ ]    
                                                                               
Warrant 4: Pedestrian Volume                                            [ ]    
4 A. Pedestrian Volumes                                                 [ ]    
4 B. Gaps Same Period                                                   [ ]    
                                                                               
Warrant 5: School Crossing                                              [ ]    
5 A. Student Volumes                                                    [ ]    
5 B. Gaps Same Period                                                   [ ]    
                                                                               
Warrant 6: Coordinated Signal System                                           
6 Degree of Platooning                                                  [ ]    
                                                                               
Warrant 7: Crash Experience                                             [ ]    
7 A. Adequate trials of alternatives                                    [ ]    



7 B. Reported crashes                                                   [ ]    
7 80% Volumes for Warrants 1A, 1B --or-- 4                              [ ]    
                                                                               
Warrant 8: Roadway Network                                              [ ]    
8 A. Weekday Volume                                                     [ ]    
8 B. Weekend Volume                                                     [ ]    
______________________________ Summary ____________________________________    
       Major  Minor  Total  Delay    1A    1A   1B     1B   2     3A    3B     
Hours  Volume Volume Volume (Veh-hr) 70%   56%  70%    56%  70%   70%  70%     
07-08 | 725  | 30   | 760  |  0.4  | No  | No  | No  | No  | No | No  | No     
08-09 | 545  | 20   | 570  |  0.0  | No  | No  | No  | No  | No | No  | No     
09-10 | 465  | 20   | 490  |  0.0  | No  | No  | No  | No  | No | No  | No     
10-11 | 490  | 20   | 515  |  0.0  | No  | No  | No  | No  | No | No  | No     
11-12 | 445  | 20   | 470  |  0.0  | No  | No  | No  | No  | No | No  | No     
12-13 | 535  | 20   | 560  |  0.0  | No  | No  | No  | No  | No | No  | No     
13-14 | 535  | 20   | 560  |  0.0  | No  | No  | No  | No  | No | No  | No     
14-15 | 490  | 20   | 515  |  0.0  | No  | No  | No  | No  | No | No  | No     
15-16 | 610  | 30   | 645  |  0.0  | No  | No  | No  | No  | No | No  | No     
16-17 | 695  | 30   | 730  |  0.0  | No  | No  | No  | No  | No | No  | No     
17-18 | 555  | 20   | 590  |  0.9  | No  | No  | No  | No  | No | No  | No     
18-19 | 710  | 30   | 745  |  0.0  | No  | No  | No  | No  | No | No  | No     
Total | 6800 | 280  | 7150 |       | 0   | 0   | 0   | 0   | 0  | 0   | 0      
                                                                               
Traffic Volumes (vph)                                                          
      |   Eastbound    |   Westbound    |   Northbound   |   Southbound   |    
      |  L    T    R   |  L    T    R   |  L    T    R   |  L    T    R   |    
      | 265  220  0    | 55   185  0    | 0    5    0    | 15   15   0    |    
      | 200  165  0    | 40   140  0    | 0    5    0    | 10   10   0    |    
      | 170  140  0    | 35   120  0    | 0    5    0    | 10   10   0    |    
      | 180  150  0    | 35   125  0    | 0    5    0    | 10   10   0    |    
      | 160  135  0    | 35   115  0    | 0    5    0    | 10   10   0    |    
      | 195  165  0    | 40   135  0    | 0    5    0    | 10   10   0    |    
      | 195  165  0    | 40   135  0    | 0    5    0    | 10   10   0    |    
      | 180  150  0    | 35   125  0    | 0    5    0    | 10   10   0    |    
      | 225  185  0    | 45   155  0    | 0    5    0    | 15   15   0    |    
      | 255  210  0    | 55   175  0    | 0    5    0    | 15   15   0    |    
      | 150  185  0    | 0    220  0    | 0    15   0    | 15   5    0    |    
      | 260  215  0    | 55   180  0    | 0    5    0    | 15   15   0    |    
                                                                               
Pedestrian Volumes and Gaps (Per Hour)                                         
      |  Volume   Gap  |  Volume   Gap  |  Volume   Gap  |  Volume   Gap  |    
      |   0       0    |   0       0    |   0       0    |   0       0    |    
      |   0       0    |   0       0    |   0       0    |   0       0    |    
      |   0       0    |   0       0    |   0       0    |   0       0    |    
      |   0       0    |   0       0    |   0       0    |   0       0    |    
      |   0       0    |   0       0    |   0       0    |   0       0    |    
      |   0       0    |   0       0    |   0       0    |   0       0    |    
      |   0       0    |   0       0    |   0       0    |   0       0    |    
      |   0       0    |   0       0    |   0       0    |   0       0    |    
      |   0       0    |   0       0    |   0       0    |   0       0    |    
      |   0       0    |   0       0    |   0       0    |   0       0    |    
      |   0       0    |   0       0    |   0       0    |   0       0    |    
      |   0       0    |   0       0    |   0       0    |   0       0    |    
                                                                          !
Delay |sec/veh  veh-hrs|sec/veh  veh-hrs|sec/veh  veh-hrs|sec/veh  veh-hrs|    
      | 0.0      0.6*  | 0.0      0.2*  | 0.0      0.0*  | 0.0      0.4*  |    
      | 0.0      0.0   | 0.0      0.0   | 0.0      0.0   | 0.0      0.0   |    
      | 0.0      0.0   | 0.0      0.0   | 0.0      0.0   | 0.0      0.0   |    
      | 0.0      0.0   | 0.0      0.0   | 0.0      0.0   | 0.0      0.0   |    
      | 0.0      0.0   | 0.0      0.0   | 0.0      0.0   | 0.0      0.0   |    
      | 0.0      0.0   | 0.0      0.0   | 0.0      0.0   | 0.0      0.0   |    



      | 0.0      0.0   | 0.0      0.0   | 0.0      0.0   | 0.0      0.0   |    
      | 0.0      0.0   | 0.0      0.0   | 0.0      0.0   | 0.0      0.0   |    
      | 0.0      0.0   | 0.0      0.0   | 0.0      0.0   | 0.0      0.0   |    
      | 0.0      0.0   | 0.0      0.0   | 0.0      0.0   | 0.0      0.0   |    
      | 0.0      0.3*  | 0.0      0.1*  | 0.0      0.1*  | 0.0      0.9*  |    
      | 0.0      0.0   | 0.0      0.0   | 0.0      0.0   | 0.0      0.0   |    



 

 
 

 

 

 

 

 

 

 

 

 

 

Appendix E – Traffic 

Analysis Results 
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HCM 2010 TWSC
3: 5/19/2015

Existing AM  3/11/2015 Existing AM Synchro 8 Report
Page 1

Intersection
Int Delay, s/veh 8.3
 

Movement NBL NBT NBR SBL SBT SBR NEL NET NER
Vol, veh/h 0 20 0 5 30 150 265 220 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free
RT Channelized - - None - - None - - None
Storage Length - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 -
Peak Hour Factor 88 88 88 88 88 88 88 88 88
Heavy Vehicles, % 5 5 5 5 5 5 5 5 5
Mvmt Flow 0 23 0 6 34 170 301 250 0
 

Major/Minor Minor1 Minor2 Major1
Conflicting Flow All 1292 1193 250 1202 1190 213 216 0 0
          Stage 1 852 852 - 338 338 - - - -
          Stage 2 440 341 - 864 852 - - - -
Critical Hdwy 7.15 6.55 6.25 7.15 6.55 6.25 4.15 - -
Critical Hdwy Stg 1 6.15 5.55 - 6.15 5.55 - - - -
Critical Hdwy Stg 2 6.15 5.55 - 6.15 5.55 - - - -
Follow-up Hdwy 3.545 4.045 3.345 3.545 4.045 3.345 2.245 - -
Pot Cap-1 Maneuver 138 184 781 159 185 820 1336 - -
          Stage 1 350 372 - 670 635 - - - -
          Stage 2 590 633 - 345 372 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 67 128 781 106 129 820 1336 - -
Mov Cap-2 Maneuver 67 128 - 106 129 - - - -
          Stage 1 258 275 - 494 600 - - - -
          Stage 2 417 598 - 234 275 - - - -
 

Approach NB SB NE
HCM Control Delay, s 39.1 23.5 4.6
HCM LOS E C
 

Minor Lane/Major Mvmt NEL NET NER NBLn1 SBLn1 SWL SWT SWR
Capacity (veh/h) 1336 - - 128 400 1298 - -
HCM Lane V/C Ratio 0.225 - - 0.178 0.526 0.048 - -
HCM Control Delay (s) 8.5 0 - 39.1 23.5 7.9 0 -
HCM Lane LOS A A - E C A A -
HCM 95th %tile Q(veh) 0.9 - - 0.6 3 0.2 - -



HCM 2010 TWSC
3: 5/19/2015

Existing AM  3/11/2015 Existing AM Synchro 8 Report
Page 2

Intersection
Int Delay, s/veh
 

Movement SWL SWT SWR
Vol, veh/h 55 185 5
Conflicting Peds, #/hr 0 0 0
Sign Control Free Free Free
RT Channelized - - None
Storage Length - - -
Veh in Median Storage, # - 0 -
Grade, % - 0 -
Peak Hour Factor 88 88 88
Heavy Vehicles, % 5 5 5
Mvmt Flow 62 210 6
 

Major/Minor Major2
Conflicting Flow All 250 0 0
          Stage 1 - - -
          Stage 2 - - -
Critical Hdwy 4.15 - -
Critical Hdwy Stg 1 - - -
Critical Hdwy Stg 2 - - -
Follow-up Hdwy 2.245 - -
Pot Cap-1 Maneuver 1298 - -
          Stage 1 - - -
          Stage 2 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 1298 - -
Mov Cap-2 Maneuver - - -
          Stage 1 - - -
          Stage 2 - - -
 

Approach SW
HCM Control Delay, s 1.8
HCM LOS
 

Minor Lane/Major Mvmt



HCM 2010 TWSC
3: 5/19/2015

Existing PM  3/11/2015 Existing PM Synchro 8 Report
Page 1

Intersection
Int Delay, s/veh 7.5
 

Movement NBL NBT NBR SBL SBT SBR NEL NET NER
Vol, veh/h 0 30 55 5 20 265 145 185 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free
RT Channelized - - None - - None - - None
Storage Length - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 -
Peak Hour Factor 88 88 88 88 88 88 88 88 88
Heavy Vehicles, % 5 5 5 5 5 5 5 5 5
Mvmt Flow 0 34 62 6 23 301 165 210 0
 

Major/Minor Minor1 Minor2 Major1
Conflicting Flow All 955 796 210 841 793 253 256 0 0
          Stage 1 540 540 - 253 253 - - - -
          Stage 2 415 256 - 588 540 - - - -
Critical Hdwy 7.15 6.55 6.25 7.15 6.55 6.25 4.15 - -
Critical Hdwy Stg 1 6.15 5.55 - 6.15 5.55 - - - -
Critical Hdwy Stg 2 6.15 5.55 - 6.15 5.55 - - - -
Follow-up Hdwy 3.545 4.045 3.345 3.545 4.045 3.345 2.245 - -
Pot Cap-1 Maneuver 235 316 823 281 318 778 1292 - -
          Stage 1 520 516 - 745 692 - - - -
          Stage 2 609 690 - 490 516 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 120 270 823 209 272 778 1292 - -
Mov Cap-2 Maneuver 120 270 - 209 272 - - - -
          Stage 1 445 441 - 637 692 - - - -
          Stage 2 361 690 - 357 441 - - - -
 

Approach NB SB NE
HCM Control Delay, s 14.4 15.7 3.6
HCM LOS B C
 

Minor Lane/Major Mvmt NEL NET NER NBLn1 SBLn1 SWL SWT SWR
Capacity (veh/h) 1292 - - 478 662 1343 - -
HCM Lane V/C Ratio 0.128 - - 0.202 0.498 - - -
HCM Control Delay (s) 8.2 0 - 14.4 15.7 0 - -
HCM Lane LOS A A - B C A - -
HCM 95th %tile Q(veh) 0.4 - - 0.7 2.8 0 - -



HCM 2010 TWSC
3: 5/19/2015

Existing PM  3/11/2015 Existing PM Synchro 8 Report
Page 2

Intersection
Int Delay, s/veh
 

Movement SWL SWT SWR
Vol, veh/h 0 220 5
Conflicting Peds, #/hr 0 0 0
Sign Control Free Free Free
RT Channelized - - None
Storage Length - - -
Veh in Median Storage, # - 0 -
Grade, % - 0 -
Peak Hour Factor 88 88 88
Heavy Vehicles, % 5 5 5
Mvmt Flow 0 250 6
 

Major/Minor Major2
Conflicting Flow All 210 0 0
          Stage 1 - - -
          Stage 2 - - -
Critical Hdwy 4.15 - -
Critical Hdwy Stg 1 - - -
Critical Hdwy Stg 2 - - -
Follow-up Hdwy 2.245 - -
Pot Cap-1 Maneuver 1343 - -
          Stage 1 - - -
          Stage 2 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 1343 - -
Mov Cap-2 Maneuver - - -
          Stage 1 - - -
          Stage 2 - - -
 

Approach SW
HCM Control Delay, s 0
HCM LOS
 

Minor Lane/Major Mvmt
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HCM 2010 TWSC
3: 5/19/2015

No-Build Open Year 2020 AM  3/11/2015 No-Build Open Year 2020 AM Synchro 8 Report
Page 1

Intersection
Int Delay, s/veh 9.6
 

Movement NBL NBT NBR SBL SBT SBR NEL NET NER
Vol, veh/h 0 20 0 5 30 165 290 235 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free
RT Channelized - - None - - None - - None
Storage Length - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 -
Peak Hour Factor 88 88 88 88 88 88 88 88 88
Heavy Vehicles, % 5 5 5 5 5 5 5 5 5
Mvmt Flow 0 23 0 6 34 188 330 267 0
 

Major/Minor Minor1 Minor2 Major1
Conflicting Flow All 1392 1284 267 1293 1281 230 233 0 0
          Stage 1 926 926 - 355 355 - - - -
          Stage 2 466 358 - 938 926 - - - -
Critical Hdwy 7.15 6.55 6.25 7.15 6.55 6.25 4.15 - -
Critical Hdwy Stg 1 6.15 5.55 - 6.15 5.55 - - - -
Critical Hdwy Stg 2 6.15 5.55 - 6.15 5.55 - - - -
Follow-up Hdwy 3.545 4.045 3.345 3.545 4.045 3.345 2.245 - -
Pot Cap-1 Maneuver 118 163 764 138 163 802 1317 - -
          Stage 1 318 343 - 656 624 - - - -
          Stage 2 571 622 - 313 343 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 52 109 764 87 109 802 1317 - -
Mov Cap-2 Maneuver 52 109 - 87 109 - - - -
          Stage 1 225 242 - 463 588 - - - -
          Stage 2 389 587 - 200 242 - - - -
 

Approach NB SB NE
HCM Control Delay, s 46.5 28.9 4.8
HCM LOS E D
 

Minor Lane/Major Mvmt NEL NET NER NBLn1 SBLn1 SWL SWT SWR
Capacity (veh/h) 1317 - - 109 371 1280 - -
HCM Lane V/C Ratio 0.25 - - 0.209 0.613 0.049 - -
HCM Control Delay (s) 8.6 0 - 46.5 28.9 8 0 -
HCM Lane LOS A A - E D A A -
HCM 95th %tile Q(veh) 1 - - 0.7 3.9 0.2 - -



HCM 2010 TWSC
3: 5/19/2015

No-Build Open Year 2020 AM  3/11/2015 No-Build Open Year 2020 AM Synchro 8 Report
Page 2

Intersection
Int Delay, s/veh
 

Movement SWL SWT SWR
Vol, veh/h 55 200 5
Conflicting Peds, #/hr 0 0 0
Sign Control Free Free Free
RT Channelized - - None
Storage Length - - -
Veh in Median Storage, # - 0 -
Grade, % - 0 -
Peak Hour Factor 88 88 88
Heavy Vehicles, % 5 5 5
Mvmt Flow 62 227 6
 

Major/Minor Major2
Conflicting Flow All 267 0 0
          Stage 1 - - -
          Stage 2 - - -
Critical Hdwy 4.15 - -
Critical Hdwy Stg 1 - - -
Critical Hdwy Stg 2 - - -
Follow-up Hdwy 2.245 - -
Pot Cap-1 Maneuver 1280 - -
          Stage 1 - - -
          Stage 2 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 1280 - -
Mov Cap-2 Maneuver - - -
          Stage 1 - - -
          Stage 2 - - -
 

Approach SW
HCM Control Delay, s 1.7
HCM LOS
 

Minor Lane/Major Mvmt



HCM 2010 TWSC
3: 5/19/2015

No-Build Open Year 2020 PM  3/11/2015 No-Build Open Year 2020 PM Synchro 8 Report
Page 1

Intersection
Int Delay, s/veh 8.2
 

Movement NBL NBT NBR SBL SBT SBR NEL NET NER
Vol, veh/h 0 30 55 5 20 290 160 200 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free
RT Channelized - - None - - None - - None
Storage Length - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 -
Peak Hour Factor 88 88 88 88 88 88 88 88 88
Heavy Vehicles, % 5 5 5 5 5 5 5 5 5
Mvmt Flow 0 34 62 6 23 330 182 227 0
 

Major/Minor Minor1 Minor2 Major1
Conflicting Flow All 1037 864 227 909 861 270 273 0 0
          Stage 1 591 591 - 270 270 - - - -
          Stage 2 446 273 - 639 591 - - - -
Critical Hdwy 7.15 6.55 6.25 7.15 6.55 6.25 4.15 - -
Critical Hdwy Stg 1 6.15 5.55 - 6.15 5.55 - - - -
Critical Hdwy Stg 2 6.15 5.55 - 6.15 5.55 - - - -
Follow-up Hdwy 3.545 4.045 3.345 3.545 4.045 3.345 2.245 - -
Pot Cap-1 Maneuver 207 289 805 253 290 761 1273 - -
          Stage 1 488 490 - 729 680 - - - -
          Stage 2 586 678 - 459 490 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 95 242 805 183 242 761 1273 - -
Mov Cap-2 Maneuver 95 242 - 183 242 - - - -
          Stage 1 408 410 - 609 680 - - - -
          Stage 2 321 678 - 325 410 - - - -
 

Approach NB SB NE
HCM Control Delay, s 15.4 17.5 3.7
HCM LOS C C
 

Minor Lane/Major Mvmt NEL NET NER NBLn1 SBLn1 SWL SWT SWR
Capacity (veh/h) 1273 - - 442 641 1324 - -
HCM Lane V/C Ratio 0.143 - - 0.219 0.558 - - -
HCM Control Delay (s) 8.3 0 - 15.4 17.5 0 - -
HCM Lane LOS A A - C C A - -
HCM 95th %tile Q(veh) 0.5 - - 0.8 3.5 0 - -



HCM 2010 TWSC
3: 5/19/2015

No-Build Open Year 2020 PM  3/11/2015 No-Build Open Year 2020 PM Synchro 8 Report
Page 2

Intersection
Int Delay, s/veh
 

Movement SWL SWT SWR
Vol, veh/h 0 235 5
Conflicting Peds, #/hr 0 0 0
Sign Control Free Free Free
RT Channelized - - None
Storage Length - - -
Veh in Median Storage, # - 0 -
Grade, % - 0 -
Peak Hour Factor 88 88 88
Heavy Vehicles, % 5 5 5
Mvmt Flow 0 267 6
 

Major/Minor Major2
Conflicting Flow All 227 0 0
          Stage 1 - - -
          Stage 2 - - -
Critical Hdwy 4.15 - -
Critical Hdwy Stg 1 - - -
Critical Hdwy Stg 2 - - -
Follow-up Hdwy 2.245 - -
Pot Cap-1 Maneuver 1324 - -
          Stage 1 - - -
          Stage 2 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 1324 - -
Mov Cap-2 Maneuver - - -
          Stage 1 - - -
          Stage 2 - - -
 

Approach SW
HCM Control Delay, s 0
HCM LOS
 

Minor Lane/Major Mvmt



HCM 2010 TWSC
3: 5/19/2015

No-Build Design Year 2040 AM  3/11/2015 No-Build Design Year 2040 AM Synchro 8 Report
Page 1

Intersection
Int Delay, s/veh 15.8
 

Movement NBL NBT NBR SBL SBT SBR NEL NET NER
Vol, veh/h 0 20 0 5 30 185 335 285 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free
RT Channelized - - None - - None - - None
Storage Length - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 -
Peak Hour Factor 88 88 88 88 88 88 88 88 88
Heavy Vehicles, % 5 5 5 5 5 5 5 5 5
Mvmt Flow 0 23 0 6 34 210 381 324 0
 

Major/Minor Minor1 Minor2 Major1
Conflicting Flow All 1608 1488 324 1498 1486 276 278 0 0
          Stage 1 1085 1085 - 401 401 - - - -
          Stage 2 523 403 - 1097 1085 - - - -
Critical Hdwy 7.15 6.55 6.25 7.15 6.55 6.25 4.15 - -
Critical Hdwy Stg 1 6.15 5.55 - 6.15 5.55 - - - -
Critical Hdwy Stg 2 6.15 5.55 - 6.15 5.55 - - - -
Follow-up Hdwy 3.545 4.045 3.345 3.545 4.045 3.345 2.245 - -
Pot Cap-1 Maneuver 83 122 710 99 123 756 1268 - -
          Stage 1 259 289 - 620 596 - - - -
          Stage 2 532 595 - 255 289 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 27 73 710 53 73 756 1268 - -
Mov Cap-2 Maneuver 27 73 - 53 73 - - - -
          Stage 1 164 183 - 393 560 - - - -
          Stage 2 339 559 - 142 183 - - - -
 

Approach NB SB NE
HCM Control Delay, s 75.2 60.5 4.9
HCM LOS F F
 

Minor Lane/Major Mvmt NEL NET NER NBLn1 SBLn1 SWL SWT SWR
Capacity (veh/h) 1268 - - 73 293 1219 - -
HCM Lane V/C Ratio 0.3 - - 0.311 0.853 0.051 - -
HCM Control Delay (s) 9.1 0 - 75.2 60.5 8.1 0 -
HCM Lane LOS A A - F F A A -
HCM 95th %tile Q(veh) 1.3 - - 1.1 7.4 0.2 - -



HCM 2010 TWSC
3: 5/19/2015

No-Build Design Year 2040 AM  3/11/2015 No-Build Design Year 2040 AM Synchro 8 Report
Page 2

Intersection
Int Delay, s/veh
 

Movement SWL SWT SWR
Vol, veh/h 55 240 5
Conflicting Peds, #/hr 0 0 0
Sign Control Free Free Free
RT Channelized - - None
Storage Length - - -
Veh in Median Storage, # - 0 -
Grade, % - 0 -
Peak Hour Factor 88 88 88
Heavy Vehicles, % 5 5 5
Mvmt Flow 62 273 6
 

Major/Minor Major2
Conflicting Flow All 324 0 0
          Stage 1 - - -
          Stage 2 - - -
Critical Hdwy 4.15 - -
Critical Hdwy Stg 1 - - -
Critical Hdwy Stg 2 - - -
Follow-up Hdwy 2.245 - -
Pot Cap-1 Maneuver 1219 - -
          Stage 1 - - -
          Stage 2 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 1219 - -
Mov Cap-2 Maneuver - - -
          Stage 1 - - -
          Stage 2 - - -
 

Approach SW
HCM Control Delay, s 1.5
HCM LOS
 

Minor Lane/Major Mvmt



HCM 2010 TWSC
3: 5/19/2015

No-Build Design Year 2040 PM  3/11/2015 No-Build Design Year 2040 PM Synchro 8 Report
Page 1

Intersection
Int Delay, s/veh 10.3
 

Movement NBL NBT NBR SBL SBT SBR NEL NET NER
Vol, veh/h 0 30 55 5 20 335 180 240 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free
RT Channelized - - None - - None - - None
Storage Length - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 -
Peak Hour Factor 88 88 88 88 88 88 88 88 88
Heavy Vehicles, % 5 5 5 5 5 5 5 5 5
Mvmt Flow 0 34 62 6 23 381 205 273 0
 

Major/Minor Minor1 Minor2 Major1
Conflicting Flow All 1210 1012 273 1057 1009 327 330 0 0
          Stage 1 682 682 - 327 327 - - - -
          Stage 2 528 330 - 730 682 - - - -
Critical Hdwy 7.15 6.55 6.25 7.15 6.55 6.25 4.15 - -
Critical Hdwy Stg 1 6.15 5.55 - 6.15 5.55 - - - -
Critical Hdwy Stg 2 6.15 5.55 - 6.15 5.55 - - - -
Follow-up Hdwy 3.545 4.045 3.345 3.545 4.045 3.345 2.245 - -
Pot Cap-1 Maneuver 157 236 759 200 237 707 1213 - -
          Stage 1 435 445 - 679 642 - - - -
          Stage 2 528 640 - 409 445 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 56 189 759 135 190 707 1213 - -
Mov Cap-2 Maneuver 56 189 - 135 190 - - - -
          Stage 1 348 356 - 544 642 - - - -
          Stage 2 235 640 - 272 356 - - - -
 

Approach NB SB NE
HCM Control Delay, s 18.2 24.3 3.7
HCM LOS C C
 

Minor Lane/Major Mvmt NEL NET NER NBLn1 SBLn1 SWL SWT SWR
Capacity (veh/h) 1213 - - 368 584 1273 - -
HCM Lane V/C Ratio 0.169 - - 0.262 0.7 - - -
HCM Control Delay (s) 8.6 0 - 18.2 24.3 0 - -
HCM Lane LOS A A - C C A - -
HCM 95th %tile Q(veh) 0.6 - - 1 5.6 0 - -



HCM 2010 TWSC
3: 5/19/2015

No-Build Design Year 2040 PM  3/11/2015 No-Build Design Year 2040 PM Synchro 8 Report
Page 2

Intersection
Int Delay, s/veh
 

Movement SWL SWT SWR
Vol, veh/h 0 285 5
Conflicting Peds, #/hr 0 0 0
Sign Control Free Free Free
RT Channelized - - None
Storage Length - - -
Veh in Median Storage, # - 0 -
Grade, % - 0 -
Peak Hour Factor 88 88 88
Heavy Vehicles, % 5 5 5
Mvmt Flow 0 324 6
 

Major/Minor Major2
Conflicting Flow All 273 0 0
          Stage 1 - - -
          Stage 2 - - -
Critical Hdwy 4.15 - -
Critical Hdwy Stg 1 - - -
Critical Hdwy Stg 2 - - -
Follow-up Hdwy 2.245 - -
Pot Cap-1 Maneuver 1273 - -
          Stage 1 - - -
          Stage 2 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 1273 - -
Mov Cap-2 Maneuver - - -
          Stage 1 - - -
          Stage 2 - - -
 

Approach SW
HCM Control Delay, s 0
HCM LOS
 

Minor Lane/Major Mvmt



 

 
 

 

 

 

 

 

 

 

 

 

 

Build Alternative 1



Roundabout Analysis Tool

Single Lane

4/28/2015

Version 2.1

General & Site Information v2.1

Analyst:

Agency/Co:

Date:

Project or PI#:

Year, Peak Hour:

County/District:

Entry Legs (FROM)

N (1) NE (2) E (3) SE (4) S (5) SW (6) W (7) NW (8)

0 10 5 290 0

5 0 0 235 0

10 0 0 0 5

15 55 0 0 0

160 200 0 0 5

0 0 5 0 0

190 255 15 0 5 525 10 0

N NE E SE S SW W NW

95% 95% 95% 100% 95% 95% 95% 100%

5% 5% 5% 0% 5% 5% 5% 0%

0% 0% 0% 0% 0% 0% 0% 0%

0 0 0 0 0 0 0 0

0.88 0.88 0.88 0.92 0.88 0.88 0.88 0.92

0.952 0.952 0.952 1.000 0.952 0.952 0.952 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

N NE E SE S SW W NW

0 0 12 0 6 346 0 0

6 0 0 0 0 280 0 0

12 0 0 0 0 0 6 0

0 0 0 0 0 0 0 0

18 66 0 0 0 0 0 0

191 239 0 0 0 0 6 0

0 0 6 0 0 0 0 0

0 0 0 0 0 0 0 0

227 304 18 0 6 626 12 0

310 370 638 0 650 107 531 0

Standard Single Lane or Urban Compact

SW (6), vph

Volumes

W (7), vph

   N (1), vph

Exit               NE (2), vph

Legs                 E (3), vph

(TO)               SE (4), vph

S (5), vph

% Bicycle

# of Pedestrians (ped/hr)

PHF

NW (8), vph

Output        Total Vehicles

Volume Characteristics

% Cars

% Heavy Vehicles

FHV

Fped

Flow to Leg #  N (1), pcu/h

NE (2), pcu/h

E (3), pcu/h

Entry/Conflicting Flows

SE (4), pcu/h

S (5), pcu/h

SW (6), pcu/h

W (7), pcu/h

NW (8), pcu/h

Entry flow, pcu/h

Conflicting flow, pcu/h

Enter type here…

Roundabout Type

Standard Single Lane

KC

Intersection 

Name:

ARCADIS

3/19/2015

PI #0012834

2020, AM Peak

Lee County, District 4

SR 195 @ CS 543/Smithville Rd. & CS 547/2nd Street 

(Alternative 1)

N 

SE 

NE 

E 

S 
SW 

W 

NW 

North

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Single Lane

4/28/2015

Version 2.1

N NE E SE S SW W NW

789 743 568 NA 562 967 633 NA
216 290 17 NA 6 597 11 NA

0.27 0.39 0.03 #VALUE! 0.01 0.62 0.02 #VALUE!

8 10 7 #VALUE! 7 13 6 #VALUE!

A A A #VALUE! A B A #VALUE!

29 49 2 #VALUE! 1 116 1 #VALUE!

N NE E SE S SW W NW

991 944 762 NA 755 1165 830 NA

216 290 17 NA 6 597 11 NA

0.23 0.32 0.02 #VALUE! 0.01 0.54 0.01 #VALUE!

6 7 5 #VALUE! 5 9 4 #VALUE!

A A A #VALUE! A A A #VALUE!

23 37 2 #VALUE! 1 87 1 #VALUE!

v2.1

Unit Legend:

vph = vehicles per hour

PHF = peak hour factor

FHV = heavy vehicle factor

pcu = passenger car unit

     Bypass Lane Merge Point Analysis (if applicable)

NE (2)

N (1)

Does the bypass have a dedicated receiving lane? No

Volumes

Right Turn Volume removed from Entry Leg 5

Volume Characteristics (for entry leg)

PHF 0.88 #N/A #N/A #N/A #N/A #N/A
FHV 0.95 #N/A #N/A #N/A #N/A #N/A

Fped 1.00 #N/A #N/A #N/A #N/A #N/A

NOTE:  Volume Characteristics for Exit Leg are already taken into account

Entry/Conflicting Flows

Entry Flow, pcu/hr 6 #N/A #N/A #N/A #N/A #N/A

Conflicting Flow, pcu/hr 364 #N/A #N/A #N/A #N/A #N/A

Bypass Lane Results (HCM 2010 Model)

Entry Capacity of Bypass, vph 748 #N/A #N/A #N/A #N/A #N/A

Flow Rates of Exiting Traffic, vph 6 #N/A #N/A #N/A #N/A #N/A

V/C ratio 0.01 #N/A #N/A #N/A #N/A #N/A

Control Delay, s/veh 4.9 #N/A #N/A #N/A #N/A #N/A

LOS A #N/A #N/A #N/A #N/A #N/A

95th % Queue (ft) 1 #N/A #N/A #N/A #N/A #N/A

Approach w/Bypass Delay, s/veh 9.8 #N/A #N/A #N/A #N/A #N/A

Approach w/Bypass LOS A #N/A #N/A #N/A #N/A #N/A

Bypass 
#1

Bypass 
#2

Bypass 
#3

Bypass 
#4

Bypass 
#5

Bypass 
#6

HCM 2010 Model (build)

Results: Approach Measures of Effectiveness

Entry Capacity, vph
Entry Flow Rates, vph

V/C ratio

Control Delay, s/veh

LOS

95th % Queue (ft)

Calibrated Model (future)

Entry Capacity, vph

V/C ratio

Control Delay, sec/pcu

Bypass Characteristics

Select Entry Leg from Bypass (FROM)

Select Exit Leg for Bypass (TO)

LOS

Entry Flow Rates, vph

95th % Queue (ft)

Notes:

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Single Lane

4/28/2015

Version 2.1

General & Site Information v2.1

Analyst:

Agency/Co:

Date:

Project or PI#:

Year, Peak Hour:

County/District:

Entry Legs (FROM)

N (1) NE (2) E (3) SE (4) S (5) SW (6) W (7) NW (8)

0 10 15 160 0

5 0 55 200 0

10 0 0 0 5

5 0 0 0 0

290 235 0 0 0

0 0 5 0 5

310 235 15 0 70 365 5 0

N NE E SE S SW W NW

95% 95% 95% 100% 95% 95% 95% 100%

5% 5% 5% 0% 5% 5% 5% 0%

0% 0% 0% 0% 0% 0% 0% 0%

0 0 0 0 0 0 0 0

0.88 0.88 0.88 0.92 0.88 0.88 0.88 0.92

0.952 0.952 0.952 1.000 0.952 0.952 0.952 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

N NE E SE S SW W NW

0 0 12 0 18 191 0 0

6 0 0 0 66 239 0 0

12 0 0 0 0 0 6 0

0 0 0 0 0 0 0 0

6 0 0 0 0 0 0 0

346 280 0 0 0 0 0 0

0 0 6 0 0 6 0 0

0 0 0 0 0 0 0 0

370 280 18 0 84 436 6 0

292 233 525 0 459 30 650 0

Standard Single Lane or Urban Compact

KC

Intersection 

Name:

ARCADIS

3/19/2015

PI #0012834

2020, PM Peak

Lee County, District 4

SR 195 @ CS 543/Smithville Rd. & CS 547/2nd Street 

(Alternative 1)

Entry flow, pcu/h

Conflicting flow, pcu/h

Enter type here…

Roundabout Type

Standard Single Lane

SE (4), pcu/h

S (5), pcu/h

SW (6), pcu/h

W (7), pcu/h

NW (8), pcu/h

FHV

Fped

Flow to Leg #  N (1), pcu/h

NE (2), pcu/h

E (3), pcu/h

Entry/Conflicting Flows

% Bicycle

# of Pedestrians (ped/hr)

PHF

NW (8), vph

Output        Total Vehicles

Volume Characteristics

% Cars

% Heavy Vehicles

SW (6), vph

Volumes

W (7), vph

   N (1), vph

Exit               NE (2), vph

Legs                 E (3), vph

(TO)               SE (4), vph

S (5), vph

N 

SE 

NE 

E 

S 
SW 

W 

NW 

North

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Single Lane

4/28/2015

Version 2.1

N NE E SE S SW W NW

803 853 637 NA 680 1045 562 NA
352 267 17 NA 80 415 6 NA

0.44 0.31 0.03 #VALUE! 0.12 0.40 0.01 #VALUE!

10 8 6 #VALUE! 7 8 7 #VALUE!

B A A #VALUE! A A A #VALUE!

59 35 2 #VALUE! 10 51 1 #VALUE!

N NE E SE S SW W NW

1005 1054 834 NA 879 1240 755 NA

352 267 17 NA 80 415 6 NA

0.37 0.27 0.02 #VALUE! 0.10 0.35 0.01 #VALUE!

7 6 5 #VALUE! 5 6 5 #VALUE!

A A A #VALUE! A A A #VALUE!

45 28 2 #VALUE! 8 42 1 #VALUE!

v2.1

Unit Legend:

vph = vehicles per hour

PHF = peak hour factor

FHV = heavy vehicle factor

pcu = passenger car unit

     Bypass Lane Merge Point Analysis (if applicable)

NE (2)

N (1)

Does the bypass have a dedicated receiving lane? No

Volumes

Right Turn Volume removed from Entry Leg 5

Volume Characteristics (for entry leg)

PHF 0.88 #N/A #N/A #N/A #N/A #N/A
FHV 0.95 #N/A #N/A #N/A #N/A #N/A

Fped 1.00 #N/A #N/A #N/A #N/A #N/A

NOTE:  Volume Characteristics for Exit Leg are already taken into account

Entry/Conflicting Flows

Entry Flow, pcu/hr 6 #N/A #N/A #N/A #N/A #N/A

Conflicting Flow, pcu/hr 221 #N/A #N/A #N/A #N/A #N/A

Bypass Lane Results (HCM 2010 Model)

Entry Capacity of Bypass, vph 863 #N/A #N/A #N/A #N/A #N/A

Flow Rates of Exiting Traffic, vph 6 #N/A #N/A #N/A #N/A #N/A

V/C ratio 0.01 #N/A #N/A #N/A #N/A #N/A

Control Delay, s/veh 4.2 #N/A #N/A #N/A #N/A #N/A

LOS A #N/A #N/A #N/A #N/A #N/A

95th % Queue (ft) 1 #N/A #N/A #N/A #N/A #N/A

Approach w/Bypass Delay, s/veh 7.6 #N/A #N/A #N/A #N/A #N/A

Approach w/Bypass LOS A #N/A #N/A #N/A #N/A #N/A

Bypass Characteristics

Select Entry Leg from Bypass (FROM)

Select Exit Leg for Bypass (TO)

LOS

Entry Flow Rates, vph

95th % Queue (ft)

Notes:

95th % Queue (ft)

Calibrated Model (future)

Entry Capacity, vph

V/C ratio

Control Delay, sec/pcu

Entry Capacity, vph
Entry Flow Rates, vph

V/C ratio

Control Delay, s/veh

LOS

HCM 2010 Model (build)

Results: Approach Measures of Effectiveness

Bypass 
#6

Bypass 
#1

Bypass 
#2

Bypass 
#3

Bypass 
#4

Bypass 
#5

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Single Lane

4/28/2015

Version 2.1

General & Site Information v2.1

Analyst:

Agency/Co:

Date:

Project or PI#:

Year, Peak Hour:

County/District:

Entry Legs (FROM)

N (1) NE (2) E (3) SE (4) S (5) SW (6) W (7) NW (8)

0 10 5 335 0

5 0 0 285 0

10 0 0 0 5

15 55 0 0 0

180 240 0 0 5

0 0 5 0 0

210 295 15 0 5 620 10 0

N NE E SE S SW W NW

95% 95% 95% 100% 95% 95% 95% 100%

5% 5% 5% 0% 5% 5% 5% 0%

0% 0% 0% 0% 0% 0% 0% 0%

0 0 0 0 0 0 0 0

0.88 0.88 0.88 0.92 0.88 0.88 0.88 0.92

0.952 0.952 0.952 1.000 0.952 0.952 0.952 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

N NE E SE S SW W NW

0 0 12 0 6 400 0 0

6 0 0 0 0 340 0 0

12 0 0 0 0 0 6 0

0 0 0 0 0 0 0 0

18 66 0 0 0 0 0 0

215 286 0 0 0 0 6 0

0 0 6 0 0 0 0 0

0 0 0 0 0 0 0 0

251 352 18 0 6 740 12 0

358 424 752 0 764 107 603 0

Standard Single Lane or Urban Compact

SW (6), vph

Volumes

W (7), vph

   N (1), vph

Exit               NE (2), vph

Legs                 E (3), vph

(TO)               SE (4), vph

S (5), vph

% Bicycle

# of Pedestrians (ped/hr)

PHF

NW (8), vph

Output        Total Vehicles

Volume Characteristics

% Cars

% Heavy Vehicles

FHV

Fped

Flow to Leg #  N (1), pcu/h

NE (2), pcu/h

E (3), pcu/h

Entry/Conflicting Flows

SE (4), pcu/h

S (5), pcu/h

SW (6), pcu/h

W (7), pcu/h

NW (8), pcu/h

Entry flow, pcu/h

Conflicting flow, pcu/h

Enter type here…

Roundabout Type

Standard Single Lane

KC

Intersection 

Name:

ARCADIS

3/19/2015

PI #0012834

2040, AM Peak

Lee County, District 4

SR 195 @ CS 543/Smithville Rd. & CS 547/2nd Street 

(Alternative 1)

N 

SE 

NE 

E 

S 
SW 

W 

NW 

North

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Single Lane

4/28/2015

Version 2.1

N NE E SE S SW W NW

752 705 507 NA 501 967 589 NA
239 335 17 NA 6 705 11 NA

0.32 0.48 0.03 #VALUE! 0.01 0.73 0.02 #VALUE!

9 12 8 #VALUE! 7 17 6 #VALUE!

A B A #VALUE! A C A #VALUE!

36 68 3 #VALUE! 1 176 2 #VALUE!

N NE E SE S SW W NW

953 905 696 NA 689 1165 784 NA

239 335 17 NA 6 705 11 NA

0.26 0.39 0.03 #VALUE! 0.01 0.63 0.02 #VALUE!

6 8 5 #VALUE! 5 11 5 #VALUE!

A A A #VALUE! A B A #VALUE!

28 49 2 #VALUE! 1 126 1 #VALUE!

v2.1

Unit Legend:

vph = vehicles per hour

PHF = peak hour factor

FHV = heavy vehicle factor

pcu = passenger car unit

     Bypass Lane Merge Point Analysis (if applicable)

NE (2)

N (1)

Does the bypass have a dedicated receiving lane? No

Volumes

Right Turn Volume removed from Entry Leg 5

Volume Characteristics (for entry leg)

PHF 0.88 #N/A #N/A #N/A #N/A #N/A
FHV 0.95 #N/A #N/A #N/A #N/A #N/A

Fped 1.00 #N/A #N/A #N/A #N/A #N/A

NOTE:  Volume Characteristics for Exit Leg are already taken into account

Entry/Conflicting Flows

Entry Flow, pcu/hr 6 #N/A #N/A #N/A #N/A #N/A

Conflicting Flow, pcu/hr 418 #N/A #N/A #N/A #N/A #N/A

Bypass Lane Results (HCM 2010 Model)

Entry Capacity of Bypass, vph 709 #N/A #N/A #N/A #N/A #N/A

Flow Rates of Exiting Traffic, vph 6 #N/A #N/A #N/A #N/A #N/A

V/C ratio 0.01 #N/A #N/A #N/A #N/A #N/A

Control Delay, s/veh 5.2 #N/A #N/A #N/A #N/A #N/A

LOS A #N/A #N/A #N/A #N/A #N/A

95th % Queue (ft) 1 #N/A #N/A #N/A #N/A #N/A

Approach w/Bypass Delay, s/veh 11.9 #N/A #N/A #N/A #N/A #N/A

Approach w/Bypass LOS B #N/A #N/A #N/A #N/A #N/A

Bypass 
#1

Bypass 
#2

Bypass 
#3

Bypass 
#4

Bypass 
#5

Bypass 
#6

HCM 2010 Model (build)

Results: Approach Measures of Effectiveness

Entry Capacity, vph
Entry Flow Rates, vph

V/C ratio

Control Delay, s/veh

LOS

95th % Queue (ft)

Calibrated Model (future)

Entry Capacity, vph

V/C ratio

Control Delay, sec/pcu

Bypass Characteristics

Select Entry Leg from Bypass (FROM)

Select Exit Leg for Bypass (TO)

LOS

Entry Flow Rates, vph

95th % Queue (ft)

Notes:

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Single Lane

4/28/2015

Version 2.1

General & Site Information v2.1

Analyst:

Agency/Co:

Date:

Project or PI#:

Year, Peak Hour:

County/District:

Entry Legs (FROM)

N (1) NE (2) E (3) SE (4) S (5) SW (6) W (7) NW (8)

0 10 15 180 0

5 0 55 240 0

10 0 0 0 5

5 0 0 0 0

335 285 0 0 0

0 0 5 0 5

355 285 15 0 70 425 5 0

N NE E SE S SW W NW

95% 95% 95% 100% 95% 95% 95% 100%

5% 5% 5% 0% 5% 5% 5% 0%

0% 0% 0% 0% 0% 0% 0% 0%

0 0 0 0 0 0 0 0

0.88 0.88 0.88 0.92 0.88 0.88 0.88 0.92

0.952 0.952 0.952 1.000 0.952 0.952 0.952 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

N NE E SE S SW W NW

0 0 12 0 18 215 0 0

6 0 0 0 66 286 0 0

12 0 0 0 0 0 6 0

0 0 0 0 0 0 0 0

6 0 0 0 0 0 0 0

400 340 0 0 0 0 0 0

0 0 6 0 0 6 0 0

0 0 0 0 0 0 0 0

424 340 18 0 84 507 6 0

352 257 597 0 531 30 764 0

Standard Single Lane or Urban Compact

KC

Intersection 

Name:

ARCADIS

3/19/2015

PI #0012834

2040, PM Peak

Lee County, District 4

SR 195 @ CS 543/Smithville Rd. & CS 547/2nd Street 

(Alternative 1)

Entry flow, pcu/h

Conflicting flow, pcu/h

Enter type here…

Roundabout Type

Standard Single Lane

SE (4), pcu/h

S (5), pcu/h

SW (6), pcu/h

W (7), pcu/h

NW (8), pcu/h

FHV

Fped

Flow to Leg #  N (1), pcu/h

NE (2), pcu/h

E (3), pcu/h

Entry/Conflicting Flows

% Bicycle

# of Pedestrians (ped/hr)

PHF

NW (8), vph

Output        Total Vehicles

Volume Characteristics

% Cars

% Heavy Vehicles

SW (6), vph

Volumes

W (7), vph

   N (1), vph

Exit               NE (2), vph

Legs                 E (3), vph

(TO)               SE (4), vph

S (5), vph

N 

SE 

NE 

E 

S 
SW 

W 

NW 

North

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Single Lane

4/28/2015

Version 2.1

N NE E SE S SW W NW

757 833 593 NA 633 1045 501 NA
403 324 17 NA 80 483 6 NA

0.53 0.39 0.03 #VALUE! 0.13 0.46 0.01 #VALUE!

13 9 6 #VALUE! 7 9 7 #VALUE!

B A A #VALUE! A A A #VALUE!

84 49 2 #VALUE! 11 65 1 #VALUE!

N NE E SE S SW W NW

958 1034 788 NA 830 1240 689 NA

403 324 17 NA 80 483 6 NA

0.44 0.33 0.02 #VALUE! 0.10 0.41 0.01 #VALUE!

9 7 5 #VALUE! 5 7 5 #VALUE!

A A A #VALUE! A A A #VALUE!

60 38 2 #VALUE! 9 53 1 #VALUE!

v2.1

Unit Legend:

vph = vehicles per hour

PHF = peak hour factor

FHV = heavy vehicle factor

pcu = passenger car unit

     Bypass Lane Merge Point Analysis (if applicable)

NE (2)

N (1)

Does the bypass have a dedicated receiving lane? No

Volumes

Right Turn Volume removed from Entry Leg 5

Volume Characteristics (for entry leg)

PHF 0.88 #N/A #N/A #N/A #N/A #N/A
FHV 0.95 #N/A #N/A #N/A #N/A #N/A

Fped 1.00 #N/A #N/A #N/A #N/A #N/A

NOTE:  Volume Characteristics for Exit Leg are already taken into account

Entry/Conflicting Flows

Entry Flow, pcu/hr 6 #N/A #N/A #N/A #N/A #N/A

Conflicting Flow, pcu/hr 245 #N/A #N/A #N/A #N/A #N/A

Bypass Lane Results (HCM 2010 Model)

Entry Capacity of Bypass, vph 843 #N/A #N/A #N/A #N/A #N/A

Flow Rates of Exiting Traffic, vph 6 #N/A #N/A #N/A #N/A #N/A

V/C ratio 0.01 #N/A #N/A #N/A #N/A #N/A

Control Delay, s/veh 4.3 #N/A #N/A #N/A #N/A #N/A

LOS A #N/A #N/A #N/A #N/A #N/A

95th % Queue (ft) 1 #N/A #N/A #N/A #N/A #N/A

Approach w/Bypass Delay, s/veh 8.9 #N/A #N/A #N/A #N/A #N/A

Approach w/Bypass LOS A #N/A #N/A #N/A #N/A #N/A

Bypass Characteristics

Select Entry Leg from Bypass (FROM)

Select Exit Leg for Bypass (TO)

LOS

Entry Flow Rates, vph

95th % Queue (ft)

Notes:

95th % Queue (ft)

Calibrated Model (future)

Entry Capacity, vph

V/C ratio

Control Delay, sec/pcu

Entry Capacity, vph
Entry Flow Rates, vph

V/C ratio

Control Delay, s/veh

LOS

HCM 2010 Model (build)

Results: Approach Measures of Effectiveness

Bypass 
#6

Bypass 
#1

Bypass 
#2

Bypass 
#3

Bypass 
#4

Bypass 
#5

Georgia Department of Transportation

Office of Traffic Operations



MOVEMENT SUMMARY Site: Alt 1 2020 AM

SR 195 @ CS 543 & CS 547
2020: AM Peak
Alt. 1

Roundabout

Movement Performance - Vehicles
95% Back of Queue

Mov ID Turn
Demand

Flow  HV
Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Smithville Rd NB

3 L 2 6.3 0.015 5.4 LOS A 0.1 2.1 0.66 0.80 20.7
8 T 6 6.3 0.015 5.4 LOS A 0.1 2.1 0.66 0.52 23.4
18 R 2 6.3 0.015 5.4 LOS A 0.1 2.1 0.66 0.57 22.9

Approach 10 6.3 0.015 5.4 LOS A 0.1 2.1 0.66 0.59 22.5

East: 2nd St
L L 2 6.3 0.029 5.5 LOS A 0.2 4.2 0.66 0.79 26.2
6 T 6 6.3 0.029 5.5 LOS A 0.2 4.2 0.66 0.54 28.5
16 R 13 6.3 0.029 5.5 LOS A 0.2 4.2 0.66 0.61 28.1

Approach 20 6.2 0.029 5.5 LOS A 0.2 4.2 0.66 0.61 28.0

North East: SR 195 SWB
1X L 64 6.3 0.228 4.8 LOS A 1.4 37.7 0.54 0.82 30.5
6X T 227 6.3 0.228 4.8 LOS A 1.4 37.7 0.54 0.56 34.0
16X R 7 6.3 0.007 3.7 LOS A 0.0 0.8 0.46 0.49 34.1

Approach 298 6.3 0.228 4.8 LOS A 1.4 37.7 0.54 0.61 33.1

North: Smithville Rd SB
7 L 17 6.3 0.264 7.3 LOS A 1.5 40.7 0.58 0.91 25.2
4 T 17 6.3 0.264 7.3 LOS A 1.5 40.7 0.58 0.54 27.7
14 R 183 6.3 0.264 7.3 LOS A 1.5 40.7 0.58 0.57 27.6

Approach 217 6.3 0.264 7.3 LOS A 1.5 40.7 0.58 0.59 27.4

West: King Ave
5 L 2 6.3 0.019 4.8 LOS A 0.1 2.6 0.59 0.74 26.3
2 T 6 6.3 0.019 4.8 LOS A 0.1 2.6 0.59 0.47 28.9
12 R 7 6.3 0.019 4.8 LOS A 0.1 2.6 0.59 0.60 28.1

Approach 15 6.3 0.019 4.8 LOS A 0.1 2.6 0.59 0.57 28.1

South West: SR 195 NEB
5X L 331 6.3 0.450 7.1 LOS A 3.4 89.4 0.39 0.69 24.2
2X T 267 6.2 0.450 7.1 LOS A 3.4 89.4 0.39 0.32 26.6
12X R 2 6.3 0.450 7.1 LOS A 3.4 89.4 0.39 0.38 26.3

Approach 600 6.2 0.450 7.1 LOS A 3.4 89.4 0.39 0.53 25.1

All Vehicles 1160 6.3 0.450 6.5 LOS A 3.4 89.4 0.47 0.56 27.6

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: SIDRA Standard.
HCM Delay Model used.  Geometric Delay not included.

Processed: Tuesday, July 28, 2015 1:17:53 PM
SIDRA INTERSECTION 5.1.13.2093

Copyright © 2000-2011 Akcelik and Associates Pty Ltd
www.sidrasolutions.com

Project: G:\Trf\TM150009_0001_roundabout\TRF\Modeling\Build\Roundabout - Alternatives 1-3\Sidra\All 
Alternatives- LOS Method updated.sip
8001427, ARCADIS U.S., INC., SINGLE



MOVEMENT SUMMARY Site: Alt 1 2020 PM

SR 195 @ CS 543 & CS 547
2020: PM Peak
Alt. 1

Roundabout

Movement Performance - Vehicles
95% Back of Queue

Mov ID Turn
Demand

Flow  HV
Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Smithville Rd NB

3 L 2 6.3 0.098 5.2 LOS A 0.5 13.3 0.56 0.93 20.8
8 T 17 6.3 0.098 5.2 LOS A 0.5 13.3 0.56 0.51 24.0
18 R 64 6.3 0.098 5.2 LOS A 0.5 13.3 0.56 0.55 23.7

Approach 83 6.3 0.098 5.2 LOS A 0.5 13.3 0.56 0.55 23.6

East: 2nd St
L L 2 6.3 0.025 4.7 LOS A 0.1 3.3 0.57 0.78 26.5
6 T 6 6.3 0.025 4.7 LOS A 0.1 3.3 0.57 0.47 29.1
16 R 13 6.3 0.025 4.7 LOS A 0.1 3.3 0.57 0.55 28.6

Approach 20 6.2 0.025 4.7 LOS A 0.1 3.3 0.57 0.56 28.4

North East: SR 195 SWB
1X L 2 6.3 0.191 4.1 LOS A 1.1 28.2 0.40 0.90 30.3
6X T 267 6.2 0.191 4.1 LOS A 1.1 28.2 0.40 0.49 34.8
16X R 7 6.3 0.006 3.4 LOS A 0.0 0.6 0.33 0.47 34.3

Approach 276 6.2 0.191 4.1 LOS A 1.1 28.2 0.39 0.49 34.8

North: Smithville Rd SB
7 L 17 6.3 0.417 9.3 LOS A 2.7 71.4 0.62 0.92 24.4
4 T 6 6.3 0.417 9.3 LOS A 2.7 71.4 0.62 0.58 26.6
14 R 331 6.3 0.417 9.3 LOS A 2.7 71.4 0.62 0.61 26.4

Approach 353 6.3 0.417 9.3 LOS A 2.7 71.4 0.62 0.62 26.3

West: King Ave
5 L 2 6.3 0.015 5.3 LOS A 0.1 2.1 0.66 0.76 26.3
2 T 6 6.3 0.015 5.3 LOS A 0.1 2.1 0.66 0.51 28.6
12 R 2 6.3 0.015 5.3 LOS A 0.1 2.1 0.66 0.61 28.1

Approach 10 6.3 0.015 5.3 LOS A 0.1 2.1 0.66 0.59 27.9

South West: SR 195 NEB
5X L 188 6.3 0.282 4.8 LOS A 1.8 48.2 0.18 0.75 25.2
2X T 227 6.3 0.282 4.8 LOS A 1.8 48.2 0.18 0.21 28.6
12X R 2 6.3 0.282 4.8 LOS A 1.8 48.2 0.18 0.29 28.0

Approach 417 6.3 0.282 4.8 LOS A 1.8 48.2 0.18 0.45 26.9

All Vehicles 1160 6.2 0.417 6.0 LOS A 2.7 71.4 0.40 0.52 28.4

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: SIDRA Standard.
HCM Delay Model used.  Geometric Delay not included.
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MOVEMENT SUMMARY Site: Alt 1 2040 AM

SR 195 @ CS 543 & CS 547
2040: AM Peak
Alt. 1

Roundabout

Movement Performance - Vehicles
95% Back of Queue

Mov ID Turn
Demand

Flow  HV
Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Smithville Rd NB

3 L 2 6.3 0.017 6.1 LOS A 0.1 2.5 0.73 0.80 20.3
8 T 6 6.3 0.017 6.1 LOS A 0.1 2.5 0.73 0.57 22.7
18 R 2 6.3 0.017 6.1 LOS A 0.1 2.5 0.73 0.61 22.3

Approach 10 6.3 0.017 6.1 LOS A 0.1 2.5 0.73 0.63 21.9

East: 2nd St
L L 2 6.3 0.033 6.2 LOS A 0.2 5.0 0.73 0.80 25.9
6 T 6 6.3 0.033 6.2 LOS A 0.2 5.0 0.73 0.60 28.0
16 R 13 6.3 0.033 6.2 LOS A 0.2 5.0 0.73 0.66 27.7

Approach 20 6.2 0.033 6.2 LOS A 0.2 5.0 0.73 0.66 27.5

North East: SR 195 SWB
1X L 64 6.3 0.275 5.4 LOS A 1.8 48.1 0.60 0.83 30.3
6X T 273 6.3 0.275 5.4 LOS A 1.8 48.1 0.60 0.61 33.5
16X R 7 6.3 0.007 3.8 LOS A 0.0 0.8 0.50 0.50 34.0

Approach 343 6.3 0.275 5.4 LOS A 1.8 48.1 0.60 0.65 32.8

North: Smithville Rd SB
7 L 17 6.3 0.307 8.2 LOS A 1.9 49.2 0.63 0.92 24.8
4 T 17 6.3 0.307 8.2 LOS A 1.9 49.2 0.63 0.60 27.2
14 R 206 6.3 0.307 8.2 LOS A 1.9 49.2 0.63 0.62 27.0

Approach 240 6.3 0.307 8.2 LOS A 1.9 49.2 0.63 0.64 26.9

West: King Ave
5 L 2 6.3 0.020 5.2 LOS A 0.1 2.8 0.64 0.75 26.2
2 T 6 6.3 0.020 5.2 LOS A 0.1 2.8 0.64 0.50 28.6
12 R 7 6.3 0.020 5.2 LOS A 0.1 2.8 0.64 0.62 27.9

Approach 15 6.3 0.020 5.2 LOS A 0.1 2.8 0.64 0.60 27.8

South West: SR 195 NEB
5X L 382 6.3 0.528 8.3 LOS A 4.5 117.3 0.43 0.69 23.7
2X T 324 6.3 0.528 8.3 LOS A 4.5 117.3 0.43 0.34 25.9
12X R 2 6.3 0.528 8.3 LOS A 4.5 117.3 0.43 0.39 25.6

Approach 708 6.3 0.528 8.3 LOS A 4.5 117.3 0.43 0.53 24.6

All Vehicles 1336 6.3 0.528 7.4 LOS A 4.5 117.3 0.52 0.58 27.1

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: SIDRA Standard.
HCM Delay Model used.  Geometric Delay not included.

Processed: Tuesday, July 28, 2015 1:17:23 PM
SIDRA INTERSECTION 5.1.13.2093

Copyright © 2000-2011 Akcelik and Associates Pty Ltd
www.sidrasolutions.com

Project: G:\Trf\TM150009_0001_roundabout\TRF\Modeling\Build\Roundabout - Alternatives 1-3\Sidra\All 
Alternatives- LOS Method updated.sip
8001427, ARCADIS U.S., INC., SINGLE



MOVEMENT SUMMARY Site: Alt 1 2040 PM

SR 195 @ CS 543 & CS 547
2040: PM Peak
Alt. 1
Roundabout

Movement Performance - Vehicles
95% Back of Queue

Mov ID Turn
Demand

Flow  HV
Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Smithville Rd NB

3 L 2 6.3 0.104 5.6 LOS A 0.5 14.4 0.60 0.93 20.7
8 T 17 6.3 0.104 5.6 LOS A 0.5 14.4 0.60 0.56 23.6
18 R 64 6.3 0.104 5.6 LOS A 0.5 14.4 0.60 0.59 23.4

Approach 83 6.3 0.104 5.6 LOS A 0.5 14.4 0.60 0.59 23.3

East: 2nd St
L L 2 6.3 0.027 5.0 LOS A 0.1 3.6 0.61 0.79 26.4
6 T 6 6.3 0.027 5.0 LOS A 0.1 3.6 0.61 0.50 28.8
16 R 13 6.3 0.027 5.0 LOS A 0.1 3.6 0.61 0.58 28.4

Approach 20 6.2 0.027 5.0 LOS A 0.1 3.6 0.61 0.58 28.3

North East: SR 195 SWB
1X L 2 6.3 0.234 4.5 LOS A 1.4 36.2 0.43 0.90 30.1
6X T 324 6.3 0.234 4.5 LOS A 1.4 36.2 0.43 0.51 34.5
16X R 7 6.3 0.006 3.5 LOS A 0.0 0.6 0.35 0.47 34.3

Approach 333 6.3 0.234 4.5 LOS A 1.4 36.2 0.43 0.51 34.4

North: Smithville Rd SB
7 L 17 6.3 0.507 11.6 LOS B 3.8 99.5 0.72 0.95 23.6
4 T 6 6.3 0.507 11.6 LOS B 3.8 99.5 0.72 0.70 25.4
14 R 382 6.3 0.507 11.6 LOS B 3.8 99.5 0.72 0.72 25.3

Approach 405 6.3 0.507 11.6 LOS B 3.8 99.5 0.72 0.73 25.2

West: King Ave
5 L 2 6.3 0.017 6.1 LOS A 0.1 2.5 0.72 0.77 26.0
2 T 6 6.3 0.017 6.1 LOS A 0.1 2.5 0.72 0.57 28.1
12 R 2 6.3 0.017 6.1 LOS A 0.1 2.5 0.72 0.64 27.7

Approach 10 6.3 0.017 6.1 LOS A 0.1 2.5 0.72 0.63 27.5

South West: SR 195 NEB
5X L 210 6.3 0.326 5.2 LOS A 2.3 59.7 0.19 0.75 25.0
2X T 273 6.3 0.326 5.2 LOS A 2.3 59.7 0.19 0.21 28.2
12X R 2 6.3 0.326 5.2 LOS A 2.3 59.7 0.19 0.29 27.7

Approach 485 6.3 0.326 5.2 LOS A 2.3 59.7 0.19 0.45 26.7

All Vehicles 1336 6.3 0.507 7.0 LOS A 3.8 99.5 0.45 0.56 27.9

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: SIDRA Standard.
HCM Delay Model used.  Geometric Delay not included.
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Roundabout Analysis Tool

Single Lane

4/28/2015

Version 2.1

General & Site Information v2.1

Analyst:

Agency/Co:

Date:

Project or PI#:

Year, Peak Hour:

County/District:

Entry Legs (FROM)

N (1) NE (2) E (3) SE (4) S (5) SW (6) W (7) NW (8)

0 5 290

5 0 235

15 55 0

165 200 0

185 255 0 0 5 525 0 0

N NE E SE S SW W NW

95% 95% 100% 100% 95% 95% 100% 100%

5% 5% 0% 0% 5% 5% 0% 0%

0% 0% 0% 0% 0% 0% 0% 0%

0 0 0 0 0 0 0 0

0.88 0.88 0.92 0.92 0.88 0.88 0.92 0.92

0.952 0.952 1.000 1.000 0.952 0.952 1.000 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

N NE E SE S SW W NW

0 0 0 0 6 346 0 0

6 0 0 0 0 280 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

18 66 0 0 0 0 0 0

197 239 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

221 304 0 0 6 626 0 0

304 352 0 0 632 89 0 0

Standard Single Lane or Urban Compact

KC

Intersection 

Name:

ARCADIS

3/19/2015

PI #0012834

2020, AM Peak

Lee County, District 4

SR 195 @ CS 543/Smithville Rd. & CS 547/2nd Street 

(Alternative 2)

Entry flow, pcu/h

Conflicting flow, pcu/h

Enter type here…

Roundabout Type

Standard Single Lane

SE (4), pcu/h

S (5), pcu/h

SW (6), pcu/h

W (7), pcu/h

NW (8), pcu/h

FHV

Fped

Flow to Leg #  N (1), pcu/h

NE (2), pcu/h

E (3), pcu/h

Entry/Conflicting Flows

% Bicycle

# of Pedestrians (ped/hr)

PHF

NW (8), vph

Output        Total Vehicles

Volume Characteristics

% Cars

% Heavy Vehicles

SW (6), vph

Volumes

W (7), vph

   N (1), vph

Exit               NE (2), vph

Legs                 E (3), vph

(TO)               SE (4), vph

S (5), vph

N 

SE 

NE 

E 

S 
SW 

W 

NW 

North

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Single Lane

4/28/2015

Version 2.1

N NE E SE S SW W NW

794 757 NA NA 572 984 NA NA
210 290 NA NA 6 597 NA NA

0.26 0.38 #VALUE! #VALUE! 0.01 0.61 #VALUE! #VALUE!

7 10 #VALUE! #VALUE! 6 12 #VALUE! #VALUE!

A A #VALUE! #VALUE! A B #VALUE! #VALUE!

28 47 #VALUE! #VALUE! 1 111 #VALUE! #VALUE!

N NE E SE S SW W NW

995 958 NA NA 765 1182 NA NA

210 290 NA NA 6 597 NA NA

0.22 0.32 #VALUE! #VALUE! 0.01 0.53 #VALUE! #VALUE!

6 7 #VALUE! #VALUE! 5 9 #VALUE! #VALUE!

A A #VALUE! #VALUE! A A #VALUE! #VALUE!

22 36 #VALUE! #VALUE! 1 85 #VALUE! #VALUE!

v2.1

Unit Legend:

vph = vehicles per hour

PHF = peak hour factor

FHV = heavy vehicle factor

pcu = passenger car unit

     Bypass Lane Merge Point Analysis (if applicable)

NE (2) SW (6)

N (1) S (5)

Does the bypass have a dedicated receiving lane? No No

Volumes

Right Turn Volume removed from Entry Leg 5 0

Volume Characteristics (for entry leg)

PHF 0.88 0.88 #N/A #N/A #N/A #N/A
FHV 0.95 0.95 #N/A #N/A #N/A #N/A

Fped 1.00 1.00 #N/A #N/A #N/A #N/A

NOTE:  Volume Characteristics for Exit Leg are already taken into account

Entry/Conflicting Flows

Entry Flow, pcu/hr 6 0 #N/A #N/A #N/A #N/A

Conflicting Flow, pcu/hr 352 84 #N/A #N/A #N/A #N/A

Bypass Lane Results (HCM 2010 Model)

Entry Capacity of Bypass, vph 757 990 #N/A #N/A #N/A #N/A

Flow Rates of Exiting Traffic, vph 6 0 #N/A #N/A #N/A #N/A

V/C ratio 0.01 0.00 #N/A #N/A #N/A #N/A

Control Delay, s/veh 4.8 3.6 #N/A #N/A #N/A #N/A

LOS A A #N/A #N/A #N/A #N/A

95th % Queue (ft) 1 0 #N/A #N/A #N/A #N/A

Approach w/Bypass Delay, s/veh 9.5 12.2 #N/A #N/A #N/A #N/A

Approach w/Bypass LOS A B #N/A #N/A #N/A #N/A

Bypass Characteristics

Select Entry Leg from Bypass (FROM)

Select Exit Leg for Bypass (TO)

LOS

Entry Flow Rates, vph

95th % Queue (ft)

Notes:

95th % Queue (ft)

Calibrated Model (future)

Entry Capacity, vph

V/C ratio

Control Delay, sec/pcu

Entry Capacity, vph
Entry Flow Rates, vph

V/C ratio

Control Delay, s/veh

LOS

HCM 2010 Model (build)

Results: Approach Measures of Effectiveness

Bypass 
#6

Bypass 
#1

Bypass 
#2

Bypass 
#3

Bypass 
#4

Bypass 
#5

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Single Lane

4/28/2015

Version 2.1

General & Site Information v2.1

Analyst:

Agency/Co:

Date:

Project or PI#:

Year, Peak Hour:

County/District:

Entry Legs (FROM)

N (1) NE (2) E (3) SE (4) S (5) SW (6) W (7) NW (8)

0 15 165

5 55 200

5 0 0

290 235 0

300 235 0 0 70 365 0 0

N NE E SE S SW W NW

95% 95% 100% 100% 95% 95% 100% 100%

5% 5% 0% 0% 5% 5% 0% 0%

0% 0% 0% 0% 0% 0% 0% 0%

0 0 0 0 0 0 0 0

0.88 0.88 0.92 0.92 0.88 0.88 0.92 0.92

0.952 0.952 1.000 1.000 0.952 0.952 1.000 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

N NE E SE S SW W NW

0 0 0 0 18 197 0 0

6 0 0 0 66 239 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

6 0 0 0 0 0 0 0

346 280 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

358 280 0 0 84 436 0 0

280 215 0 0 441 12 0 0

Standard Single Lane or Urban Compact

SW (6), vph

Volumes

W (7), vph

   N (1), vph

Exit               NE (2), vph

Legs                 E (3), vph

(TO)               SE (4), vph

S (5), vph

% Bicycle

# of Pedestrians (ped/hr)

PHF

NW (8), vph

Output        Total Vehicles

Volume Characteristics

% Cars

% Heavy Vehicles

FHV

Fped

Flow to Leg #  N (1), pcu/h

NE (2), pcu/h

E (3), pcu/h

Entry/Conflicting Flows

SE (4), pcu/h

S (5), pcu/h

SW (6), pcu/h

W (7), pcu/h

NW (8), pcu/h

Entry flow, pcu/h

Conflicting flow, pcu/h

Enter type here…

Roundabout Type

Standard Single Lane

KC

Intersection 

Name:

ARCADIS

3/19/2015

PI #0012834

2020, PM Peak

Lee County, District 4

SR 195 @ CS 543/Smithville Rd. & CS 547/2nd Street 

(Alternative 2)

N 

SE 

NE 

E 

S 
SW 

W 

NW 

North

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Single Lane

4/28/2015

Version 2.1

N NE E SE S SW W NW

813 868 NA NA 692 1063 NA NA
341 267 NA NA 80 415 NA NA

0.42 0.31 #VALUE! #VALUE! 0.11 0.39 #VALUE! #VALUE!

10 8 #VALUE! #VALUE! 6 7 #VALUE! #VALUE!

A A #VALUE! #VALUE! A A #VALUE! #VALUE!

55 34 #VALUE! #VALUE! 10 49 #VALUE! #VALUE!

N NE E SE S SW W NW

1014 1069 NA NA 892 1257 NA NA

341 267 NA NA 80 415 NA NA

0.35 0.26 #VALUE! #VALUE! 0.09 0.35 #VALUE! #VALUE!

7 6 #VALUE! #VALUE! 5 6 #VALUE! #VALUE!

A A #VALUE! #VALUE! A A #VALUE! #VALUE!

42 28 #VALUE! #VALUE! 8 41 #VALUE! #VALUE!

v2.1

Unit Legend:

vph = vehicles per hour

PHF = peak hour factor

FHV = heavy vehicle factor

pcu = passenger car unit

     Bypass Lane Merge Point Analysis (if applicable)

NE (2) SW (6)

N (1) S (5)

Does the bypass have a dedicated receiving lane? No No

Volumes

Right Turn Volume removed from Entry Leg 5 0

Volume Characteristics (for entry leg)

PHF 0.88 0.88 #N/A #N/A #N/A #N/A
FHV 0.95 0.95 #N/A #N/A #N/A #N/A

Fped 1.00 1.00 #N/A #N/A #N/A #N/A

NOTE:  Volume Characteristics for Exit Leg are already taken into account

Entry/Conflicting Flows

Entry Flow, pcu/hr 6 0 #N/A #N/A #N/A #N/A

Conflicting Flow, pcu/hr 215 6 #N/A #N/A #N/A #N/A

Bypass Lane Results (HCM 2010 Model)

Entry Capacity of Bypass, vph 868 1070 #N/A #N/A #N/A #N/A

Flow Rates of Exiting Traffic, vph 6 0 #N/A #N/A #N/A #N/A

V/C ratio 0.01 0.00 #N/A #N/A #N/A #N/A

Control Delay, s/veh 4.2 3.4 #N/A #N/A #N/A #N/A

LOS A A #N/A #N/A #N/A #N/A

95th % Queue (ft) 1 0 #N/A #N/A #N/A #N/A

Approach w/Bypass Delay, s/veh 7.4 7.5 #N/A #N/A #N/A #N/A

Approach w/Bypass LOS A A #N/A #N/A #N/A #N/A

Bypass 
#1

Bypass 
#2

Bypass 
#3

Bypass 
#4

Bypass 
#5

Bypass 
#6

HCM 2010 Model (build)

Results: Approach Measures of Effectiveness

Entry Capacity, vph
Entry Flow Rates, vph

V/C ratio

Control Delay, s/veh

LOS

95th % Queue (ft)

Calibrated Model (future)

Entry Capacity, vph

V/C ratio

Control Delay, sec/pcu

Bypass Characteristics

Select Entry Leg from Bypass (FROM)

Select Exit Leg for Bypass (TO)

LOS

Entry Flow Rates, vph

95th % Queue (ft)

Notes:

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Single Lane

4/28/2015

Version 2.1

General & Site Information v2.1

Analyst:

Agency/Co:

Date:

Project or PI#:

Year, Peak Hour:

County/District:

Entry Legs (FROM)

N (1) NE (2) E (3) SE (4) S (5) SW (6) W (7) NW (8)

0 5 335

5 0 285

15 55 0

185 240 0

205 295 0 0 5 620 0 0

N NE E SE S SW W NW

95% 95% 100% 100% 95% 95% 100% 100%

5% 5% 0% 0% 5% 5% 0% 0%

0% 0% 0% 0% 0% 0% 0% 0%

0 0 0 0 0 0 0 0

0.88 0.88 0.92 0.92 0.88 0.88 0.92 0.92

0.952 0.952 1.000 1.000 0.952 0.952 1.000 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

N NE E SE S SW W NW

0 0 0 0 6 400 0 0

6 0 0 0 0 340 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

18 66 0 0 0 0 0 0

221 286 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

245 352 0 0 6 740 0 0

352 406 0 0 746 89 0 0

Standard Single Lane or Urban Compact

SW (6), vph

Volumes

W (7), vph

   N (1), vph

Exit               NE (2), vph

Legs                 E (3), vph

(TO)               SE (4), vph

S (5), vph

% Bicycle

# of Pedestrians (ped/hr)

PHF

NW (8), vph

Output        Total Vehicles

Volume Characteristics

% Cars

% Heavy Vehicles

FHV

Fped

Flow to Leg #  N (1), pcu/h

NE (2), pcu/h

E (3), pcu/h

Entry/Conflicting Flows

SE (4), pcu/h

S (5), pcu/h

SW (6), pcu/h

W (7), pcu/h

NW (8), pcu/h

Entry flow, pcu/h

Conflicting flow, pcu/h

Enter type here…

Roundabout Type

Standard Single Lane

KC

Intersection 

Name:

ARCADIS

3/19/2015

PI #0012834

2040, AM Peak

Lee County, District 4

SR 195 @ CS 543/Smithville Rd. & CS 547/2nd Street 

(Alternative 2)

N 

SE 

NE 

E 

S 
SW 

W 

NW 

North

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Single Lane

4/28/2015

Version 2.1

N NE E SE S SW W NW

757 717 NA NA 511 984 NA NA
233 335 NA NA 6 705 NA NA

0.31 0.47 #VALUE! #VALUE! 0.01 0.72 #VALUE! #VALUE!

8 12 #VALUE! #VALUE! 7 16 #VALUE! #VALUE!

A B #VALUE! #VALUE! A C #VALUE! #VALUE!

34 66 #VALUE! #VALUE! 1 168 #VALUE! #VALUE!

N NE E SE S SW W NW

958 918 NA NA 699 1182 NA NA

233 335 NA NA 6 705 NA NA

0.26 0.38 #VALUE! #VALUE! 0.01 0.63 #VALUE! #VALUE!

6 8 #VALUE! #VALUE! 5 11 #VALUE! #VALUE!

A A #VALUE! #VALUE! A B #VALUE! #VALUE!

27 48 #VALUE! #VALUE! 1 122 #VALUE! #VALUE!

v2.1

Unit Legend:

vph = vehicles per hour

PHF = peak hour factor

FHV = heavy vehicle factor

pcu = passenger car unit

     Bypass Lane Merge Point Analysis (if applicable)

NE (2) SW (6)

N (1) S (5)

Does the bypass have a dedicated receiving lane? No No

Volumes

Right Turn Volume removed from Entry Leg 5 0

Volume Characteristics (for entry leg)

PHF 0.88 0.88 #N/A #N/A #N/A #N/A
FHV 0.95 0.95 #N/A #N/A #N/A #N/A

Fped 1.00 1.00 #N/A #N/A #N/A #N/A

NOTE:  Volume Characteristics for Exit Leg are already taken into account

Entry/Conflicting Flows

Entry Flow, pcu/hr 6 0 #N/A #N/A #N/A #N/A

Conflicting Flow, pcu/hr 406 84 #N/A #N/A #N/A #N/A

Bypass Lane Results (HCM 2010 Model)

Entry Capacity of Bypass, vph 717 990 #N/A #N/A #N/A #N/A

Flow Rates of Exiting Traffic, vph 6 0 #N/A #N/A #N/A #N/A

V/C ratio 0.01 0.00 #N/A #N/A #N/A #N/A

Control Delay, s/veh 5.1 3.6 #N/A #N/A #N/A #N/A

LOS A A #N/A #N/A #N/A #N/A

95th % Queue (ft) 1 0 #N/A #N/A #N/A #N/A

Approach w/Bypass Delay, s/veh 11.6 15.9 #N/A #N/A #N/A #N/A

Approach w/Bypass LOS B C #N/A #N/A #N/A #N/A

Bypass 
#1

Bypass 
#2

Bypass 
#3

Bypass 
#4

Bypass 
#5

Bypass 
#6

HCM 2010 Model (build)

Results: Approach Measures of Effectiveness

Entry Capacity, vph
Entry Flow Rates, vph

V/C ratio

Control Delay, s/veh

LOS

95th % Queue (ft)

Calibrated Model (future)

Entry Capacity, vph

V/C ratio

Control Delay, sec/pcu

Bypass Characteristics

Select Entry Leg from Bypass (FROM)

Select Exit Leg for Bypass (TO)

LOS

Entry Flow Rates, vph

95th % Queue (ft)

Notes:

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Single Lane

4/28/2015

Version 2.1

General & Site Information v2.1

Analyst:

Agency/Co:

Date:

Project or PI#:

Year, Peak Hour:

County/District:

Entry Legs (FROM)

N (1) NE (2) E (3) SE (4) S (5) SW (6) W (7) NW (8)

0 15 185

5 55 240

5 0 0

335 285 0

345 285 0 0 70 425 0 0

N NE E SE S SW W NW

95% 95% 100% 100% 95% 95% 100% 100%

5% 5% 0% 0% 5% 5% 0% 0%

0% 0% 0% 0% 0% 0% 0% 0%

0 0 0 0 0 0 0 0

0.88 0.88 0.92 0.92 0.88 0.88 0.92 0.92

0.952 0.952 1.000 1.000 0.952 0.952 1.000 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

N NE E SE S SW W NW

0 0 0 0 18 221 0 0

6 0 0 0 66 286 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

6 0 0 0 0 0 0 0

400 340 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

412 340 0 0 84 507 0 0

340 239 0 0 513 12 0 0

Standard Single Lane or Urban Compact

SW (6), vph

Volumes

W (7), vph

   N (1), vph

Exit               NE (2), vph

Legs                 E (3), vph

(TO)               SE (4), vph

S (5), vph

% Bicycle

# of Pedestrians (ped/hr)

PHF

NW (8), vph

Output        Total Vehicles

Volume Characteristics

% Cars

% Heavy Vehicles

FHV

Fped

Flow to Leg #  N (1), pcu/h

NE (2), pcu/h

E (3), pcu/h

Entry/Conflicting Flows

SE (4), pcu/h

S (5), pcu/h

SW (6), pcu/h

W (7), pcu/h

NW (8), pcu/h

Entry flow, pcu/h

Conflicting flow, pcu/h

Enter type here…

Roundabout Type

Standard Single Lane

KC

Intersection 

Name:

ARCADIS

3/19/2015

PI #0012834

2040, PM Peak

Lee County, District 4

SR 195 @ CS 543/Smithville Rd. & CS 547/2nd Street 

(Alternative 2)

N 

SE 

NE 

E 

S 
SW 

W 

NW 

North

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Single Lane

4/28/2015

Version 2.1

N NE E SE S SW W NW

766 848 NA NA 644 1063 NA NA
392 324 NA NA 80 483 NA NA

0.51 0.38 #VALUE! #VALUE! 0.12 0.45 #VALUE! #VALUE!

12 9 #VALUE! #VALUE! 7 8 #VALUE! #VALUE!

B A #VALUE! #VALUE! A A #VALUE! #VALUE!

78 47 #VALUE! #VALUE! 11 63 #VALUE! #VALUE!

N NE E SE S SW W NW

967 1049 NA NA 842 1257 NA NA

392 324 NA NA 80 483 NA NA

0.43 0.32 #VALUE! #VALUE! 0.10 0.40 #VALUE! #VALUE!

9 7 #VALUE! #VALUE! 5 7 #VALUE! #VALUE!

A A #VALUE! #VALUE! A A #VALUE! #VALUE!

57 37 #VALUE! #VALUE! 9 52 #VALUE! #VALUE!

v2.1

Unit Legend:

vph = vehicles per hour

PHF = peak hour factor

FHV = heavy vehicle factor

pcu = passenger car unit

     Bypass Lane Merge Point Analysis (if applicable)

NE (2) SW (6)

N (1) S (5)

Does the bypass have a dedicated receiving lane? No No

Volumes

Right Turn Volume removed from Entry Leg 5 0

Volume Characteristics (for entry leg)

PHF 0.88 0.88 #N/A #N/A #N/A #N/A
FHV 0.95 0.95 #N/A #N/A #N/A #N/A

Fped 1.00 1.00 #N/A #N/A #N/A #N/A

NOTE:  Volume Characteristics for Exit Leg are already taken into account

Entry/Conflicting Flows

Entry Flow, pcu/hr 6 0 #N/A #N/A #N/A #N/A

Conflicting Flow, pcu/hr 239 6 #N/A #N/A #N/A #N/A

Bypass Lane Results (HCM 2010 Model)

Entry Capacity of Bypass, vph 848 1070 #N/A #N/A #N/A #N/A

Flow Rates of Exiting Traffic, vph 6 0 #N/A #N/A #N/A #N/A

V/C ratio 0.01 0.00 #N/A #N/A #N/A #N/A

Control Delay, s/veh 4.3 3.4 #N/A #N/A #N/A #N/A

LOS A A #N/A #N/A #N/A #N/A

95th % Queue (ft) 1 0 #N/A #N/A #N/A #N/A

Approach w/Bypass Delay, s/veh 8.7 8.4 #N/A #N/A #N/A #N/A

Approach w/Bypass LOS A A #N/A #N/A #N/A #N/A

Bypass 
#1

Bypass 
#2

Bypass 
#3

Bypass 
#4

Bypass 
#5

Bypass 
#6

HCM 2010 Model (build)

Results: Approach Measures of Effectiveness

Entry Capacity, vph
Entry Flow Rates, vph

V/C ratio

Control Delay, s/veh

LOS

95th % Queue (ft)

Calibrated Model (future)

Entry Capacity, vph

V/C ratio

Control Delay, sec/pcu

Bypass Characteristics

Select Entry Leg from Bypass (FROM)

Select Exit Leg for Bypass (TO)

LOS

Entry Flow Rates, vph

95th % Queue (ft)

Notes:

Georgia Department of Transportation

Office of Traffic Operations



MOVEMENT SUMMARY Site: Alt 2 2020 AM

SR 195 @ CS 543 & CS 547
2020: AM Peak
Alt. 2
Roundabout

Movement Performance - Vehicles
95% Back of Queue

Mov ID Turn
Demand

Flow  HV
Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Smithville Rd NB

3 L 1 6.3 0.008 3.9 LOS A 0.0 1.0 0.51 0.92 21.7
8 T 7 6.3 0.008 3.9 LOS A 0.0 1.0 0.51 0.40 25.8

Approach 8 6.3 0.008 3.9 LOS A 0.0 1.0 0.51 0.48 24.9

North East: SR 195 SWB
1X L 63 6.3 0.212 4.4 LOS A 0.9 24.1 0.37 0.87 30.6
6X T 227 6.3 0.212 4.4 LOS A 0.9 24.1 0.37 0.49 34.6
16X R 6 6.3 0.005 3.2 LOS A 0.0 0.4 0.32 0.52 33.8

Approach 295 6.3 0.212 4.4 LOS A 0.9 24.1 0.37 0.57 33.6

North: Smithville Rd SB
7 L 6 6.3 0.185 4.9 LOS A 0.9 23.3 0.42 1.08 26.0
4 T 199 6.3 0.185 4.9 LOS A 0.9 23.3 0.42 0.40 29.7

Approach 205 6.3 0.185 4.9 LOS A 0.9 23.3 0.42 0.42 29.5

South West: SR 195 NEB
5X L 330 6.3 0.363 5.3 LOS A 1.5 38.2 0.17 0.75 25.0
2X T 267 6.2 0.363 5.3 LOS A 1.5 38.2 0.17 0.20 28.4
12X R 1 6.3 0.001 2.7 LOS A 0.0 0.0 0.11 0.40 28.6

Approach 598 6.2 0.363 5.3 LOS A 1.5 38.2 0.17 0.50 26.3

All Vehicles 1106 6.3 0.363 5.0 LOS A 1.5 38.2 0.27 0.51 28.8

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: SIDRA Standard.
HCM Delay Model used.  Geometric Delay not included.

Processed: Tuesday, July 28, 2015 1:16:44 PM
SIDRA INTERSECTION 5.1.13.2093

Copyright © 2000-2011 Akcelik and Associates Pty Ltd
www.sidrasolutions.com

Project: G:\Trf\TM150009_0001_roundabout\TRF\Modeling\Build\Roundabout - Alternatives 1-3\Sidra\All 
Alternatives- LOS Method updated.sip
8001427, ARCADIS U.S., INC., SINGLE



MOVEMENT SUMMARY Site: Alt 2 2020 PM

SR 195 @ CS 543 & CS 547
2020: PM Peak
Alt. 2
Roundabout

Movement Performance - Vehicles
95% Back of Queue

Mov ID Turn
Demand

Flow  HV
Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Smithville Rd NB

3 L 1 6.3 0.076 4.0 LOS A 0.3 7.9 0.41 1.10 21.5
8 T 80 6.3 0.076 4.0 LOS A 0.3 7.9 0.41 0.40 26.0

Approach 81 6.3 0.076 4.0 LOS A 0.3 7.9 0.41 0.41 25.9

North East: SR 195 SWB
1X L 1 6.3 0.183 3.9 LOS A 0.7 18.0 0.25 0.94 30.8
6X T 267 6.2 0.183 3.9 LOS A 0.7 18.0 0.25 0.45 35.3
16X R 6 6.3 0.005 3.1 LOS A 0.0 0.3 0.22 0.51 33.9

Approach 274 6.3 0.183 3.9 LOS A 0.7 18.0 0.25 0.45 35.2

North: Smithville Rd SB
7 L 6 6.3 0.301 6.0 LOS A 1.5 40.5 0.43 1.09 25.6
4 T 335 6.3 0.301 6.0 LOS A 1.5 40.5 0.43 0.42 29.0

Approach 341 6.3 0.301 6.0 LOS A 1.5 40.5 0.43 0.43 28.9

South West: SR 195 NEB
5X L 182 6.3 0.234 3.9 LOS A 0.8 22.2 0.05 0.82 25.6
2X T 227 6.3 0.234 3.9 LOS A 0.8 22.2 0.05 0.16 29.7
12X R 1 6.3 0.001 2.7 LOS A 0.0 0.0 0.03 0.41 28.6

Approach 410 6.3 0.234 3.9 LOS A 0.8 22.2 0.05 0.45 27.6

All Vehicles 1106 6.3 0.301 4.6 LOS A 1.5 40.5 0.24 0.44 29.8

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: SIDRA Standard.
HCM Delay Model used.  Geometric Delay not included.

Processed: Tuesday, July 28, 2015 1:16:31 PM
SIDRA INTERSECTION 5.1.13.2093

Copyright © 2000-2011 Akcelik and Associates Pty Ltd
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Project: G:\Trf\TM150009_0001_roundabout\TRF\Modeling\Build\Roundabout - Alternatives 1-3\Sidra\All 
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MOVEMENT SUMMARY Site: Alt 2 2040 AM

SR 195 @ CS 543 & CS 547
2040: AM Peak
Alt. 2
Roundabout

Movement Performance - Vehicles
95% Back of Queue

Mov ID Turn
Demand

Flow  HV
Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Smithville Rd NB

3 L 1 6.3 0.009 4.3 LOS A 0.0 1.1 0.58 0.89 21.6
8 T 7 6.3 0.009 4.3 LOS A 0.0 1.1 0.58 0.45 25.2

Approach 8 6.3 0.009 4.3 LOS A 0.0 1.1 0.58 0.51 24.5

North East: SR 195 SWB
1X L 63 6.3 0.252 4.9 LOS A 1.2 30.7 0.42 0.88 30.4
6X T 273 6.3 0.252 4.9 LOS A 1.2 30.7 0.42 0.53 34.2
16X R 6 6.3 0.005 3.2 LOS A 0.0 0.4 0.35 0.52 33.8

Approach 341 6.3 0.252 4.8 LOS A 1.2 30.7 0.42 0.59 33.4

North: Smithville Rd SB
7 L 6 6.3 0.214 5.4 LOS A 1.1 28.2 0.47 1.07 25.9
4 T 222 6.3 0.214 5.4 LOS A 1.1 28.2 0.47 0.45 29.4

Approach 227 6.3 0.214 5.4 LOS A 1.1 28.2 0.47 0.46 29.3

South West: SR 195 NEB
5X L 381 6.3 0.428 6.0 LOS A 1.9 49.7 0.18 0.75 24.6
2X T 324 6.3 0.428 6.0 LOS A 1.9 49.7 0.18 0.21 27.9
12X R 1 6.3 0.001 2.7 LOS A 0.0 0.1 0.12 0.39 28.6

Approach 706 6.3 0.428 6.0 LOS A 1.9 49.7 0.18 0.50 25.9

All Vehicles 1282 6.3 0.428 5.5 LOS A 1.9 49.7 0.30 0.52 28.5

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: SIDRA Standard.
HCM Delay Model used.  Geometric Delay not included.

Processed: Tuesday, July 28, 2015 1:16:19 PM
SIDRA INTERSECTION 5.1.13.2093
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MOVEMENT SUMMARY Site: Alt 2 2040 PM

SR 195 @ CS 543 & CS 547
2040: PM Peak
Alt. 2
Roundabout

Movement Performance - Vehicles
95% Back of Queue

Mov ID Turn
Demand

Flow  HV
Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Smithville Rd NB

3 L 1 6.3 0.079 4.2 LOS A 0.3 8.5 0.45 1.09 21.5
8 T 80 6.3 0.079 4.2 LOS A 0.3 8.5 0.45 0.43 25.7

Approach 81 6.3 0.079 4.2 LOS A 0.3 8.5 0.45 0.44 25.7

North East: SR 195 SWB
1X L 1 6.3 0.224 4.3 LOS A 0.9 23.2 0.28 0.93 30.7
6X T 324 6.3 0.224 4.3 LOS A 0.9 23.2 0.28 0.46 34.9
16X R 6 6.3 0.005 3.1 LOS A 0.0 0.3 0.23 0.51 33.9

Approach 331 6.3 0.224 4.3 LOS A 0.9 23.2 0.28 0.46 34.9

North: Smithville Rd SB
7 L 6 6.3 0.361 7.0 LOS A 2.0 52.0 0.50 1.07 25.3
4 T 386 6.3 0.361 7.0 LOS A 2.0 52.0 0.50 0.48 28.4

Approach 392 6.3 0.361 7.0 LOS A 2.0 52.0 0.50 0.49 28.3

South West: SR 195 NEB
5X L 205 6.3 0.273 4.2 LOS A 1.1 28.0 0.05 0.83 25.4
2X T 273 6.3 0.273 4.2 LOS A 1.1 28.0 0.05 0.16 29.4
12X R 1 6.3 0.001 2.7 LOS A 0.0 0.1 0.03 0.41 28.6

Approach 478 6.3 0.273 4.2 LOS A 1.1 28.0 0.05 0.45 27.5

All Vehicles 1282 6.3 0.361 5.1 LOS A 2.0 52.0 0.27 0.46 29.6

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: SIDRA Standard.
HCM Delay Model used.  Geometric Delay not included.

Processed: Tuesday, July 28, 2015 1:16:10 PM
SIDRA INTERSECTION 5.1.13.2093
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Build Alternative 3



Roundabout Analysis Tool

Single Lane

4/28/2015

Version 2.1

General & Site Information v2.1

Analyst:

Agency/Co:

Date:

Project or PI#:

Year, Peak Hour:

County/District:

Entry Legs (FROM)

N (1) NE (2) E (3) SE (4) S (5) SW (6) W (7) NW (8)

0 15 290

5 0 235

10 0 0

175 200 0

190 200 15 0 0 525 0 0

N NE E SE S SW W NW

95% 95% 95% 100% 100% 95% 100% 100%

5% 5% 5% 0% 0% 5% 0% 0%

0% 0% 0% 0% 0% 0% 0% 0%

0 0 0 0 0 0 0 0

0.88 0.88 0.88 0.92 0.92 0.88 0.92 0.92

0.952 0.952 0.952 1.000 1.000 0.952 1.000 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

N NE E SE S SW W NW

0 0 18 0 0 346 0 0

6 0 0 0 0 280 0 0

12 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

209 239 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

227 239 18 0 0 626 0 0

239 364 632 0 0 18 0 0

Standard Single Lane or Urban Compact

KC

Intersection 

Name:

ARCADIS

3/19/2015

PI #0012834

2020, AM Peak

Lee County, District 4

SR 195 @ CS 543/Smithville Rd. & CS 547/2nd Street 

(Alternative 3)

Entry flow, pcu/h

Conflicting flow, pcu/h

Enter type here…

Roundabout Type

Standard Single Lane

SE (4), pcu/h

S (5), pcu/h

SW (6), pcu/h

W (7), pcu/h

NW (8), pcu/h

FHV

Fped

Flow to Leg #  N (1), pcu/h

NE (2), pcu/h

E (3), pcu/h

Entry/Conflicting Flows

% Bicycle

# of Pedestrians (ped/hr)

PHF

NW (8), vph

Output        Total Vehicles

Volume Characteristics

% Cars

% Heavy Vehicles

SW (6), vph

Volumes

W (7), vph

   N (1), vph

Exit               NE (2), vph

Legs                 E (3), vph

(TO)               SE (4), vph

S (5), vph

N 

SE 

NE 

E 

S 
SW 

W 

NW 

North

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Single Lane

4/28/2015

Version 2.1

N NE E SE S SW W NW

848 748 572 NA NA 1057 NA NA
216 227 17 NA NA 597 NA NA

0.25 0.30 0.03 #VALUE! #VALUE! 0.56 #VALUE! #VALUE!

7 8 7 #VALUE! #VALUE! 11 #VALUE! #VALUE!

A A A #VALUE! #VALUE! B #VALUE! #VALUE!

27 34 2 #VALUE! #VALUE! 96 #VALUE! #VALUE!

N NE E SE S SW W NW

1049 949 765 NA NA 1251 NA NA

216 227 17 NA NA 597 NA NA

0.22 0.25 0.02 #VALUE! #VALUE! 0.50 #VALUE! #VALUE!

5 6 5 #VALUE! #VALUE! 8 #VALUE! #VALUE!

A A A #VALUE! #VALUE! A #VALUE! #VALUE!

22 26 2 #VALUE! #VALUE! 76 #VALUE! #VALUE!

v2.1

Unit Legend:

vph = vehicles per hour

PHF = peak hour factor

FHV = heavy vehicle factor

pcu = passenger car unit

     Bypass Lane Merge Point Analysis (if applicable)

NE (2)

N (1)

Does the bypass have a dedicated receiving lane? No

Volumes

Right Turn Volume removed from Entry Leg 5

Volume Characteristics (for entry leg)

PHF 0.88 #N/A #N/A #N/A #N/A #N/A
FHV 0.95 #N/A #N/A #N/A #N/A #N/A

Fped 1.00 #N/A #N/A #N/A #N/A #N/A

NOTE:  Volume Characteristics for Exit Leg are already taken into account

Entry/Conflicting Flows

Entry Flow, pcu/hr 6 #N/A #N/A #N/A #N/A #N/A

Conflicting Flow, pcu/hr 364 #N/A #N/A #N/A #N/A #N/A

Bypass Lane Results (HCM 2010 Model)

Entry Capacity of Bypass, vph 748 #N/A #N/A #N/A #N/A #N/A

Flow Rates of Exiting Traffic, vph 6 #N/A #N/A #N/A #N/A #N/A

V/C ratio 0.01 #N/A #N/A #N/A #N/A #N/A

Control Delay, s/veh 4.9 #N/A #N/A #N/A #N/A #N/A

LOS A #N/A #N/A #N/A #N/A #N/A

95th % Queue (ft) 1 #N/A #N/A #N/A #N/A #N/A

Approach w/Bypass Delay, s/veh 8.3 #N/A #N/A #N/A #N/A #N/A

Approach w/Bypass LOS A #N/A #N/A #N/A #N/A #N/A

Bypass Characteristics

Select Entry Leg from Bypass (FROM)

Select Exit Leg for Bypass (TO)

LOS

Entry Flow Rates, vph

95th % Queue (ft)

Notes:

95th % Queue (ft)

Calibrated Model (future)

Entry Capacity, vph

V/C ratio

Control Delay, sec/pcu

Entry Capacity, vph
Entry Flow Rates, vph

V/C ratio

Control Delay, s/veh

LOS

HCM 2010 Model (build)

Results: Approach Measures of Effectiveness

Bypass 
#6

Bypass 
#1

Bypass 
#2

Bypass 
#3

Bypass 
#4

Bypass 
#5

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Single Lane

4/28/2015

Version 2.1

General & Site Information v2.1

Analyst:

Agency/Co:

Date:

Project or PI#:

Year, Peak Hour:

County/District:

Entry Legs (FROM)

N (1) NE (2) E (3) SE (4) S (5) SW (6) W (7) NW (8)

0 15 165

5 0 200

10 0 0

295 235 0

310 235 15 0 0 365 0 0

N NE E SE S SW W NW

95% 95% 95% 100% 100% 95% 100% 100%

5% 5% 5% 0% 0% 5% 0% 0%

0% 0% 0% 0% 0% 0% 0% 0%

0 0 0 0 0 0 0 0

0.88 0.88 0.88 0.92 0.92 0.88 0.92 0.92

0.952 0.952 0.952 1.000 1.000 0.952 1.000 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

N NE E SE S SW W NW

0 0 18 0 0 197 0 0

6 0 0 0 0 239 0 0

12 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

352 280 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

370 280 18 0 0 436 0 0

280 215 441 0 0 18 0 0

Standard Single Lane or Urban Compact

KC

Intersection 

Name:

ARCADIS

3/19/2015

PI #0012834

2020, PM Peak

Lee County, District 4

SR 195 @ CS 543/Smithville Rd. & CS 547/2nd Street 

(Alternative 3)

Entry flow, pcu/h

Conflicting flow, pcu/h

Enter type here…

Roundabout Type

Standard Single Lane

SE (4), pcu/h

S (5), pcu/h

SW (6), pcu/h

W (7), pcu/h

NW (8), pcu/h

FHV

Fped

Flow to Leg #  N (1), pcu/h

NE (2), pcu/h

E (3), pcu/h

Entry/Conflicting Flows

% Bicycle

# of Pedestrians (ped/hr)

PHF

NW (8), vph

Output        Total Vehicles

Volume Characteristics

% Cars

% Heavy Vehicles

SW (6), vph

Volumes

W (7), vph

   N (1), vph

Exit               NE (2), vph

Legs                 E (3), vph

(TO)               SE (4), vph

S (5), vph

N 

SE 

NE 

E 

S 
SW 

W 

NW 

North

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Single Lane

4/28/2015

Version 2.1

N NE E SE S SW W NW

813 868 692 NA NA 1057 NA NA
352 267 17 NA NA 415 NA NA

0.43 0.31 0.02 #VALUE! #VALUE! 0.39 #VALUE! #VALUE!

10 8 5 #VALUE! #VALUE! 8 #VALUE! #VALUE!

A A A #VALUE! #VALUE! A #VALUE! #VALUE!

58 34 2 #VALUE! #VALUE! 50 #VALUE! #VALUE!

N NE E SE S SW W NW

1014 1069 892 NA NA 1251 NA NA

352 267 17 NA NA 415 NA NA

0.36 0.26 0.02 #VALUE! #VALUE! 0.35 #VALUE! #VALUE!

7 6 4 #VALUE! #VALUE! 6 #VALUE! #VALUE!

A A A #VALUE! #VALUE! A #VALUE! #VALUE!

44 28 2 #VALUE! #VALUE! 41 #VALUE! #VALUE!

v2.1

Unit Legend:

vph = vehicles per hour

PHF = peak hour factor

FHV = heavy vehicle factor

pcu = passenger car unit

     Bypass Lane Merge Point Analysis (if applicable)

NE (2)

N (1)

Does the bypass have a dedicated receiving lane? No

Volumes

Right Turn Volume removed from Entry Leg 5

Volume Characteristics (for entry leg)

PHF 0.88 #N/A #N/A #N/A #N/A #N/A
FHV 0.95 #N/A #N/A #N/A #N/A #N/A

Fped 1.00 #N/A #N/A #N/A #N/A #N/A

NOTE:  Volume Characteristics for Exit Leg are already taken into account

Entry/Conflicting Flows

Entry Flow, pcu/hr 6 #N/A #N/A #N/A #N/A #N/A

Conflicting Flow, pcu/hr 215 #N/A #N/A #N/A #N/A #N/A

Bypass Lane Results (HCM 2010 Model)

Entry Capacity of Bypass, vph 868 #N/A #N/A #N/A #N/A #N/A

Flow Rates of Exiting Traffic, vph 6 #N/A #N/A #N/A #N/A #N/A

V/C ratio 0.01 #N/A #N/A #N/A #N/A #N/A

Control Delay, s/veh 4.2 #N/A #N/A #N/A #N/A #N/A

LOS A #N/A #N/A #N/A #N/A #N/A

95th % Queue (ft) 1 #N/A #N/A #N/A #N/A #N/A

Approach w/Bypass Delay, s/veh 7.4 #N/A #N/A #N/A #N/A #N/A

Approach w/Bypass LOS A #N/A #N/A #N/A #N/A #N/A

Bypass Characteristics

Select Entry Leg from Bypass (FROM)

Select Exit Leg for Bypass (TO)

LOS

Entry Flow Rates, vph

95th % Queue (ft)

Notes:

95th % Queue (ft)

Calibrated Model (future)

Entry Capacity, vph

V/C ratio

Control Delay, sec/pcu

Entry Capacity, vph
Entry Flow Rates, vph

V/C ratio

Control Delay, s/veh

LOS

HCM 2010 Model (build)

Results: Approach Measures of Effectiveness

Bypass 
#6

Bypass 
#1

Bypass 
#2

Bypass 
#3

Bypass 
#4

Bypass 
#5

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Single Lane

4/28/2015

Version 2.1

General & Site Information v2.1

Analyst:

Agency/Co:

Date:

Project or PI#:

Year, Peak Hour:

County/District:

Entry Legs (FROM)

N (1) NE (2) E (3) SE (4) S (5) SW (6) W (7) NW (8)

0 15 335

5 0 285

10 0 0

195 240 0

210 240 15 0 0 620 0 0

N NE E SE S SW W NW

95% 95% 95% 100% 100% 95% 100% 100%

5% 5% 5% 0% 0% 5% 0% 0%

0% 0% 0% 0% 0% 0% 0% 0%

0 0 0 0 0 0 0 0

0.88 0.88 0.88 0.92 0.92 0.88 0.92 0.92

0.952 0.952 0.952 1.000 1.000 0.952 1.000 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

N NE E SE S SW W NW

0 0 18 0 0 400 0 0

6 0 0 0 0 340 0 0

12 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

233 286 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

251 286 18 0 0 740 0 0

286 418 746 0 0 18 0 0

Standard Single Lane or Urban Compact

KC

Intersection 

Name:

ARCADIS

3/19/2015

PI #0012834

2040, AM Peak

Lee County, District 4

SR 195 @ CS 543/Smithville Rd. & CS 547/2nd Street 

(Alternative 3)

Entry flow, pcu/h

Conflicting flow, pcu/h

Enter type here…

Roundabout Type

Standard Single Lane

SE (4), pcu/h

S (5), pcu/h

SW (6), pcu/h

W (7), pcu/h

NW (8), pcu/h

FHV

Fped

Flow to Leg #  N (1), pcu/h

NE (2), pcu/h

E (3), pcu/h

Entry/Conflicting Flows

% Bicycle

# of Pedestrians (ped/hr)

PHF

NW (8), vph

Output        Total Vehicles

Volume Characteristics

% Cars

% Heavy Vehicles

SW (6), vph

Volumes

W (7), vph

   N (1), vph

Exit               NE (2), vph

Legs                 E (3), vph

(TO)               SE (4), vph

S (5), vph

N 

SE 

NE 

E 

S 
SW 

W 

NW 

North

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Single Lane

4/28/2015

Version 2.1

N NE E SE S SW W NW

808 709 511 NA NA 1057 NA NA
239 273 17 NA NA 705 NA NA

0.30 0.38 0.03 #VALUE! #VALUE! 0.67 #VALUE! #VALUE!

8 10 7 #VALUE! #VALUE! 13 #VALUE! #VALUE!

A B A #VALUE! #VALUE! B #VALUE! #VALUE!

32 48 3 #VALUE! #VALUE! 140 #VALUE! #VALUE!

N NE E SE S SW W NW

1010 909 699 NA NA 1251 NA NA

239 273 17 NA NA 705 NA NA

0.25 0.32 0.03 #VALUE! #VALUE! 0.59 #VALUE! #VALUE!

6 7 5 #VALUE! #VALUE! 10 #VALUE! #VALUE!

A A A #VALUE! #VALUE! A #VALUE! #VALUE!

26 36 2 #VALUE! #VALUE! 107 #VALUE! #VALUE!

v2.1

Unit Legend:

vph = vehicles per hour

PHF = peak hour factor

FHV = heavy vehicle factor

pcu = passenger car unit

     Bypass Lane Merge Point Analysis (if applicable)

NE (2)

N (1)

Does the bypass have a dedicated receiving lane? No

Volumes

Right Turn Volume removed from Entry Leg 5

Volume Characteristics (for entry leg)

PHF 0.88 #N/A #N/A #N/A #N/A #N/A
FHV 0.95 #N/A #N/A #N/A #N/A #N/A

Fped 1.00 #N/A #N/A #N/A #N/A #N/A

NOTE:  Volume Characteristics for Exit Leg are already taken into account

Entry/Conflicting Flows

Entry Flow, pcu/hr 6 #N/A #N/A #N/A #N/A #N/A

Conflicting Flow, pcu/hr 418 #N/A #N/A #N/A #N/A #N/A

Bypass Lane Results (HCM 2010 Model)

Entry Capacity of Bypass, vph 709 #N/A #N/A #N/A #N/A #N/A

Flow Rates of Exiting Traffic, vph 6 #N/A #N/A #N/A #N/A #N/A

V/C ratio 0.01 #N/A #N/A #N/A #N/A #N/A

Control Delay, s/veh 5.2 #N/A #N/A #N/A #N/A #N/A

LOS A #N/A #N/A #N/A #N/A #N/A

95th % Queue (ft) 1 #N/A #N/A #N/A #N/A #N/A

Approach w/Bypass Delay, s/veh 10.0 #N/A #N/A #N/A #N/A #N/A

Approach w/Bypass LOS B #N/A #N/A #N/A #N/A #N/A

Bypass Characteristics

Select Entry Leg from Bypass (FROM)

Select Exit Leg for Bypass (TO)

LOS

Entry Flow Rates, vph

95th % Queue (ft)

Notes:

95th % Queue (ft)

Calibrated Model (future)

Entry Capacity, vph

V/C ratio

Control Delay, sec/pcu

Entry Capacity, vph
Entry Flow Rates, vph

V/C ratio

Control Delay, s/veh

LOS

HCM 2010 Model (build)

Results: Approach Measures of Effectiveness

Bypass 
#6

Bypass 
#1

Bypass 
#2

Bypass 
#3

Bypass 
#4

Bypass 
#5

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Single Lane

4/28/2015

Version 2.1

General & Site Information v2.1

Analyst:

Agency/Co:

Date:

Project or PI#:

Year, Peak Hour:

County/District:

Entry Legs (FROM)

N (1) NE (2) E (3) SE (4) S (5) SW (6) W (7) NW (8)

0 15 185

5 0 240

10 0 0

340 285 0

355 285 15 0 0 425 0 0

N NE E SE S SW W NW

95% 95% 95% 100% 100% 95% 100% 100%

5% 5% 5% 0% 0% 5% 0% 0%

0% 0% 0% 0% 0% 0% 0% 0%

0 0 0 0 0 0 0 0

0.88 0.88 0.88 0.92 0.92 0.88 0.92 0.92

0.952 0.952 0.952 1.000 1.000 0.952 1.000 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

N NE E SE S SW W NW

0 0 18 0 0 221 0 0

6 0 0 0 0 286 0 0

12 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

406 340 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

424 340 18 0 0 507 0 0

340 239 513 0 0 18 0 0

Standard Single Lane or Urban Compact

KC

Intersection 

Name:

ARCADIS

3/19/2015

PI #0012834

2040, PM Peak

Lee County, District 4

SR 195 @ CS 543/Smithville Rd. & CS 547/2nd Street 

(Alternative 3)

Entry flow, pcu/h

Conflicting flow, pcu/h

Enter type here…

Roundabout Type

Standard Single Lane

SE (4), pcu/h

S (5), pcu/h

SW (6), pcu/h

W (7), pcu/h

NW (8), pcu/h

FHV

Fped

Flow to Leg #  N (1), pcu/h

NE (2), pcu/h

E (3), pcu/h

Entry/Conflicting Flows

% Bicycle

# of Pedestrians (ped/hr)

PHF

NW (8), vph

Output        Total Vehicles

Volume Characteristics

% Cars

% Heavy Vehicles

SW (6), vph

Volumes

W (7), vph

   N (1), vph

Exit               NE (2), vph

Legs                 E (3), vph

(TO)               SE (4), vph

S (5), vph

N 

SE 

NE 

E 

S 
SW 

W 

NW 

North

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Single Lane

4/28/2015

Version 2.1

N NE E SE S SW W NW

766 848 644 NA NA 1057 NA NA
403 324 17 NA NA 483 NA NA

0.53 0.38 0.03 #VALUE! #VALUE! 0.46 #VALUE! #VALUE!

12 9 6 #VALUE! #VALUE! 9 #VALUE! #VALUE!

B A A #VALUE! #VALUE! A #VALUE! #VALUE!

82 47 2 #VALUE! #VALUE! 64 #VALUE! #VALUE!

N NE E SE S SW W NW

967 1049 842 NA NA 1251 NA NA

403 324 17 NA NA 483 NA NA

0.44 0.32 0.02 #VALUE! #VALUE! 0.41 #VALUE! #VALUE!

9 7 4 #VALUE! #VALUE! 7 #VALUE! #VALUE!

A A A #VALUE! #VALUE! A #VALUE! #VALUE!

59 37 2 #VALUE! #VALUE! 53 #VALUE! #VALUE!

v2.1

Unit Legend:

vph = vehicles per hour

PHF = peak hour factor

FHV = heavy vehicle factor

pcu = passenger car unit

     Bypass Lane Merge Point Analysis (if applicable)

NE (2)

N (1)

Does the bypass have a dedicated receiving lane? No

Volumes

Right Turn Volume removed from Entry Leg 5

Volume Characteristics (for entry leg)

PHF 0.88 #N/A #N/A #N/A #N/A #N/A
FHV 0.95 #N/A #N/A #N/A #N/A #N/A

Fped 1.00 #N/A #N/A #N/A #N/A #N/A

NOTE:  Volume Characteristics for Exit Leg are already taken into account

Entry/Conflicting Flows

Entry Flow, pcu/hr 6 #N/A #N/A #N/A #N/A #N/A

Conflicting Flow, pcu/hr 239 #N/A #N/A #N/A #N/A #N/A

Bypass Lane Results (HCM 2010 Model)

Entry Capacity of Bypass, vph 848 #N/A #N/A #N/A #N/A #N/A

Flow Rates of Exiting Traffic, vph 6 #N/A #N/A #N/A #N/A #N/A

V/C ratio 0.01 #N/A #N/A #N/A #N/A #N/A

Control Delay, s/veh 4.3 #N/A #N/A #N/A #N/A #N/A

LOS A #N/A #N/A #N/A #N/A #N/A

95th % Queue (ft) 1 #N/A #N/A #N/A #N/A #N/A

Approach w/Bypass Delay, s/veh 8.7 #N/A #N/A #N/A #N/A #N/A

Approach w/Bypass LOS A #N/A #N/A #N/A #N/A #N/A

Bypass Characteristics

Select Entry Leg from Bypass (FROM)

Select Exit Leg for Bypass (TO)

LOS

Entry Flow Rates, vph

95th % Queue (ft)

Notes:

95th % Queue (ft)

Calibrated Model (future)

Entry Capacity, vph

V/C ratio

Control Delay, sec/pcu

Entry Capacity, vph
Entry Flow Rates, vph

V/C ratio

Control Delay, s/veh

LOS

HCM 2010 Model (build)

Results: Approach Measures of Effectiveness

Bypass 
#6

Bypass 
#1

Bypass 
#2

Bypass 
#3

Bypass 
#4

Bypass 
#5

Georgia Department of Transportation

Office of Traffic Operations



MOVEMENT SUMMARY Site: Alt 3 2020 AM

SR 195 @ CS 543 & CS 547
2020: AM Peak
Alt. 3

Roundabout

Movement Performance - Vehicles
95% Back of Queue

Mov ID Turn
Demand

Flow  HV
Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Vehicles Distance

veh/h % v/c sec veh ft per veh mph
East: 2nd St

L L 1 6.3 0.018 5.0 LOS A 0.1 2.5 0.62 0.72 26.2
16 R 13 6.3 0.018 5.0 LOS A 0.1 2.5 0.62 0.59 27.9

Approach 14 6.3 0.018 5.0 LOS A 0.1 2.5 0.62 0.60 27.7

North East: SR 195 SWB
1X L 1 6.3 0.253 5.5 LOS A 1.5 39.2 0.53 0.91 29.0
6X T 290 6.3 0.253 5.5 LOS A 1.5 39.2 0.53 0.60 33.3
16X R 6 6.3 0.006 3.9 LOS A 0.0 0.6 0.45 0.53 33.0

Approach 297 6.3 0.253 5.4 LOS A 1.5 39.2 0.53 0.60 33.2

North: Smithville Rd SB
7 L 17 6.3 0.266 7.2 LOS A 1.6 41.2 0.57 0.92 25.1
14 R 205 6.3 0.266 7.2 LOS A 1.6 41.2 0.57 0.56 27.6

Approach 222 6.3 0.266 7.2 LOS A 1.6 41.2 0.57 0.59 27.4

South West: SR 195 NEB
5X L 335 6.3 0.403 6.0 LOS A 3.2 83.9 0.15 0.71 24.3
2X T 267 6.2 0.403 6.0 LOS A 3.2 83.9 0.15 0.24 27.2
12X R 1 6.3 0.403 6.0 LOS A 3.2 83.9 0.15 0.24 27.2

Approach 603 6.2 0.403 6.0 LOS A 3.2 83.9 0.15 0.50 25.5

All Vehicles 1135 6.3 0.403 6.1 LOS A 3.2 83.9 0.33 0.55 27.8

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: SIDRA Standard.
HCM Delay Model used.  Geometric Delay not included.

Processed: Tuesday, July 28, 2015 1:15:53 PM
SIDRA INTERSECTION 5.1.13.2093

Copyright © 2000-2011 Akcelik and Associates Pty Ltd
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MOVEMENT SUMMARY Site: Alt 3 2020 PM

SR 195 @ CS 543 & CS 547
2020: PM Peak
Alt. 3
Roundabout

Movement Performance - Vehicles
95% Back of Queue

Mov ID Turn
Demand

Flow  HV
Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Vehicles Distance

veh/h % v/c sec veh ft per veh mph
East: 2nd St

L L 1 6.3 0.017 4.6 LOS A 0.1 2.2 0.56 0.71 26.4
16 R 13 6.3 0.017 4.6 LOS A 0.1 2.2 0.56 0.55 28.2

Approach 14 6.3 0.017 4.6 LOS A 0.1 2.2 0.56 0.56 28.0

North East: SR 195 SWB
1X L 1 6.3 0.212 4.7 LOS A 1.2 31.2 0.41 0.92 29.3
6X T 267 6.2 0.212 4.7 LOS A 1.2 31.2 0.41 0.53 33.9
16X R 6 6.3 0.006 3.8 LOS A 0.0 0.6 0.35 0.51 33.1

Approach 274 6.3 0.212 4.7 LOS A 1.2 31.2 0.41 0.53 33.8

North: Smithville Rd SB
7 L 17 6.3 0.408 9.1 LOS A 2.7 70.2 0.61 0.92 24.4
14 R 335 6.3 0.408 9.1 LOS A 2.7 70.2 0.61 0.59 26.6

Approach 352 6.3 0.408 9.1 LOS A 2.7 70.2 0.61 0.60 26.5

South West: SR 195 NEB
5X L 205 6.3 0.334 5.3 LOS A 2.4 64.0 0.14 0.76 24.7
2X T 290 6.3 0.334 5.3 LOS A 2.4 64.0 0.14 0.24 27.8
12X R 1 6.3 0.334 5.3 LOS A 2.4 64.0 0.14 0.25 27.8

Approach 495 6.3 0.334 5.3 LOS A 2.4 64.0 0.14 0.46 26.4

All Vehicles 1135 6.3 0.408 6.3 LOS A 2.7 70.2 0.35 0.52 28.1

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: SIDRA Standard.
HCM Delay Model used.  Geometric Delay not included.
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MOVEMENT SUMMARY Site: Alt 3 2040 AM

SR 195 @ CS 543 & CS 547
2040: AM Peak
Alt. 3
Roundabout

Movement Performance - Vehicles
95% Back of Queue

Mov ID Turn
Demand

Flow  HV
Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Vehicles Distance

veh/h % v/c sec veh ft per veh mph
East: 2nd St

L L 1 6.3 0.020 5.6 LOS A 0.1 2.9 0.68 0.74 26.0
16 R 13 6.3 0.020 5.6 LOS A 0.1 2.9 0.68 0.62 27.6

Approach 14 6.3 0.020 5.6 LOS A 0.1 2.9 0.68 0.63 27.4

North East: SR 195 SWB
1X L 1 6.3 0.304 6.2 LOS A 1.9 49.4 0.58 0.91 28.7
6X T 335 6.3 0.304 6.2 LOS A 1.9 49.4 0.58 0.64 32.7
16X R 6 6.3 0.006 4.0 LOS A 0.0 0.7 0.48 0.54 32.9

Approach 342 6.3 0.304 6.1 LOS A 1.9 49.4 0.58 0.64 32.7

North: Smithville Rd SB
7 L 17 6.3 0.310 8.1 LOS A 1.9 49.7 0.63 0.93 24.8
14 R 227 6.3 0.310 8.1 LOS A 1.9 49.7 0.63 0.61 27.1

Approach 244 6.3 0.310 8.1 LOS A 1.9 49.7 0.63 0.64 26.9

South West: SR 195 NEB
5X L 386 6.3 0.471 6.9 LOS A 4.2 110.2 0.16 0.71 23.9
2X T 324 6.3 0.471 6.9 LOS A 4.2 110.2 0.16 0.24 26.7
12X R 1 6.3 0.471 6.9 LOS A 4.2 110.2 0.16 0.24 26.7

Approach 711 6.3 0.471 6.9 LOS A 4.2 110.2 0.16 0.49 25.1

All Vehicles 1311 6.3 0.471 6.9 LOS A 4.2 110.2 0.36 0.56 27.3

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: SIDRA Standard.
HCM Delay Model used.  Geometric Delay not included.
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MOVEMENT SUMMARY Site: Alt 3 2040 PM

SR 195 @ CS 543 & CS 547
2040: PM Peak
Alt. 3

Roundabout

Movement Performance - Vehicles
95% Back of Queue

Mov ID Turn
Demand

Flow  HV
Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Vehicles Distance

veh/h % v/c sec veh ft per veh mph
East: 2nd St

L L 1 6.3 0.018 4.9 LOS A 0.1 2.4 0.60 0.72 26.3
16 R 13 6.3 0.018 4.9 LOS A 0.1 2.4 0.60 0.57 28.0

Approach 14 6.3 0.018 4.9 LOS A 0.1 2.4 0.60 0.58 27.8

North East: SR 195 SWB
1X L 1 6.3 0.261 5.2 LOS A 1.5 40.2 0.45 0.91 29.1
6X T 324 6.3 0.261 5.2 LOS A 1.5 40.2 0.45 0.55 33.4
16X R 6 6.3 0.006 3.8 LOS A 0.0 0.6 0.37 0.52 33.1

Approach 331 6.3 0.261 5.2 LOS A 1.5 40.2 0.45 0.55 33.4

North: Smithville Rd SB
7 L 17 6.3 0.498 11.3 LOS B 3.6 95.6 0.70 0.95 23.6
14 R 386 6.3 0.498 11.3 LOS B 3.6 95.6 0.70 0.69 25.4

Approach 403 6.3 0.498 11.3 LOS B 3.6 95.6 0.70 0.70 25.4

South West: SR 195 NEB
5X L 227 6.3 0.378 5.8 LOS A 3.0 78.5 0.15 0.76 24.5
2X T 335 6.3 0.378 5.8 LOS A 3.0 78.5 0.15 0.25 27.5
12X R 1 6.3 0.378 5.8 LOS A 3.0 78.5 0.15 0.25 27.5

Approach 564 6.3 0.378 5.8 LOS A 3.0 78.5 0.15 0.45 26.1

All Vehicles 1311 6.3 0.498 7.3 LOS A 3.6 95.6 0.40 0.56 27.6

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: SIDRA Standard.
HCM Delay Model used.  Geometric Delay not included.
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Build Alternative 1



Project Cost Estimation Spreadsheet
Project Identification

Description Proj. Type Roundabout
From Limit District 4

To Limit Current Year: 2015
Project Length 0.12 miles

 
Cost Summary Incl. Contingency per mile Yr. of Exp. Inflated Cost otal Program Cost

Preliminary Engineering $396,382 3,303,183$      2015 396,382$       $455,839
Reimbursable Utility $63,421 528,509$         2015 63,421$         $72,934

Right-of-Way $464,318 3,869,318$      2015 464,318$       $533,966
Construction $1,585,528 13,212,732$    2015 1,585,528$    $1,823,357

Total $2,509,649 20,913,743$    Total $2,509,649 $2,886,096

Construction Costs
Average Per Lane-Mile Components Unit Cost Miles Add Lanes Lane-Miles Cost
Surface Str. New Cst. base & pave $310,499 0.41 1.00 0.41 $127,305
SR or High volume Rd  widening $379,632 0.00 0.00 0 $0
Surface Street Overlay $42,000 0.10 1.00 0.1 $4,200
Surface Street Structural Overlay $84,000 0.00 0 0 $0
Cross Streets widening $232,874 0.00 0 0 $0

Factor $0
Cross Street Overlay $12,000 0.00 1.00 $0
Traffic Control $120,000 0.41 1.00 $49,200
Typical Driveways $75,000 0.41 1.00 $30,750
Typical E & S Control Temp&Perm $135,000 0.41 1.00 $55,350
Typical Earthwork $500,000 0.41 0.75 $153,750
Typical Drainage - Urban Section $428,000 0.41 1.00 $175,480
Curb & Gutter both sides (mile) $168,960 0.41 1.00 $69,274
Typical Drainage - Rural Section $120,000 0.10 1.00 $12,000
Signing & Marking $38,000 0.51 1.00 $19,380
Typical Clear & Grub-120 ft wide $72,727 0.41 1.00  $29,818
Typical Guardrail $33,000 0.00 1.00 $0
20ft. Raised median +C&G (mile) $213,404 0.41 1.00 $87,496
Median landscaping $30,000 0.41 1.00 $12,300
Sidewalks 5 ft. ea.side (mile) $264,000 0.41 0.50 $54,120

$0
$0

Subtotal $880,422

Additional Per Mile Components Unit Cost Length factor Cost
Add'l Major Earthwork (mile) $250,000 0.00 1.00 $0
Add'l Major Drainage (mile) $100,000 0.00 1.00 $0
Add'l Major Grade changes (mile) $250,000 0.00 1.00 $0
Major alignment corrections (mile) $600,000 0.41 1.00 $246,000
Maint of Traffic difficulty (mile) $100,000 0.30 1.00 $30,000
Precast barrier Method 3  (ft) $50 0.00 1.00 $0
Add'l guardrail (mile) $50,000 0.00 1.00 $0
Paved Shoulders, 4 ft, 2 sides(mile) $100,000 0.00 1.00 $0
blank $0 0.00 1.00 $0
blank $0 0.00 1.00 $0
Bikeway, 4 feet, both side (mile) $253,088 0.00 1.00 $0
Add'l driveways (mile) $75,000 0.00 1.00 $0
Cl. B Conc. Base or pvmt widening $15,000 0.00 1.00 $0
blank $0 $0
Special E&S control $0 $0

$0
Subtotal $276,000

SR 195 @ CS 543/Smithville Road & CS 547/2nd Street
Roundabout Feasibility Study
Smithville Ave., 0.06 mi. south of int.
Smithville Ave., 0.06 mi. north of int.



Individual Components Unit Cost Length (ft) Width (ft) Ht (ft) Cost
Retaining Walls - Gravity 0 - 5' (LF) $40 0 $0
Retaining Walls-Gravity 5'-max (LF) $120 $0
Retaining Walls-Special Design(SF) $65 0 0 $0
Bridges - widen (SF) $85 0 0 $0
Bridges - widen (SF) $85 0 0 $0
Bridges - replace (SF) $65 0 0 $0
Bridges - replace (SF) $65 0 0 $0
Bridges - detour (SF) $40 0 0 $0
Bridge Removal (SF) $15 0 0 $0
Cofferdams (ea) $15,000 0 $0
Box Culverts (SF) $80 350 4 $112,000
Box Culverts (SF) $80 0 0 $0
Large cross drains (LF) $60 0 $0
Replace cross drains (LF) $100 0 $0
Sediment/ detention ponds (ea) $20,000 0 $0
Pavement patching (Sq yd) $20 0.00 1.00 $0
MSE wall $50 $0
Traffic Signalization / Upgrade (ea) $120,000 0 $0

Subtotal $112,000

Total Construction Cost $1,268,422
63%

Right-of-Way Costs
Area Type Unit Cost (acre) Miles Width (ft) Acres Cost
Urban Residential $750,000 0 0 0.00 $0

$225,000 0 0 0.00 $0
Urban Commercial $1,000,000 0 0 0.00 $0

$300,000 0 0 0.00 $0
Suburban/Rural Residential $500,000 0.41 6 0.30 $149,091

$150,000 0.41 3 0.15 $22,364
Suburban/Rural Commercial $750,000 0 0 0.00 $0

$225,000 0 0 0.00 $0
Displacements Number factor

Residential $200,000 0 1.00 $0
Business $800,000 1 0.25 $200,000
Damages $0 0 1.00 $0

ROW multiplier 1
Total Right-of-Way Cost $371,455

19%
Reimbursable Utility Costs
 0

4% 50,737$           
  Total Reimbursable Utility Cost $50,737

2.53%
Preliminary Engineering Costs
PE % 25% Total Preliminary Engineering Cost $317,106

15.79%
Contingency Costs
Contingency % 25% Total Contingency Cost $501,930

Total (PE+Util.+ROW+CST) $2,007,719
Grand Total $2,509,649



 

 
 

 

 

 

 

 

 

 

 

 

 

Build Alternative 2 



Project Cost Estimation Spreadsheet
Project Identification

Description Proj. Type Roundabout
From Limit District 4

To Limit Current Year: 2015
Project Length 0.12 miles

 
Cost Summary Incl. Contingency per mile Yr. of Exp. Inflated Cost otal Program Cost

Preliminary Engineering $296,743 2,472,857$      2015 296,743$       $341,254
Reimbursable Utility $47,479 395,657$         2015 47,479$         $54,601

Right-of-Way $432,955 3,607,955$      2015 432,955$       $497,898
Construction $1,186,972 9,891,430$      2015 1,186,972$    $1,365,017

Total $1,964,148 16,367,899$    Total $1,964,148 $2,258,770

Construction Costs
Average Per Lane-Mile Components Unit Cost Miles Add Lanes Lane-Miles Cost
Surface Str. New Cst. base & pave $310,499 0.30 1.00 0.3 $93,150
SR or High volume Rd  widening $379,632 0.00 0.00 0 $0
Surface Street Overlay $42,000 0.10 1.00 0.1 $4,200
Surface Street Structural Overlay $84,000 0.00 0 0 $0
Cross Streets widening $232,874 0.00 0 0 $0

Factor $0
Cross Street Overlay $12,000 0.00 1.00 $0
Traffic Control $120,000 0.30 1.00 $36,000
Typical Driveways $75,000 0.30 1.00 $22,500
Typical E & S Control Temp&Perm $135,000 0.30 1.00 $40,500
Typical Earthwork $500,000 0.30 0.75 $112,500
Typical Drainage - Urban Section $428,000 0.30 1.00 $128,400
Curb & Gutter both sides (mile) $168,960 0.30 1.00 $50,688
Typical Drainage - Rural Section $120,000 0.10 1.00 $12,000
Signing & Marking $38,000 0.40 1.00 $15,200
Typical Clear & Grub-120 ft wide $72,727 0.30 1.00  $21,818
Typical Guardrail $33,000 0.00 1.00 $0
20ft. Raised median +C&G (mile) $213,404 0.30 1.00 $64,021
Median landscaping $30,000 0.30 1.00 $9,000
Sidewalks 5 ft. ea.side (mile) $264,000 0.30 0.50 $39,600

$0
$0

Subtotal $649,577

Additional Per Mile Components Unit Cost Length factor Cost
Add'l Major Earthwork (mile) $250,000 0.00 1.00 $0
Add'l Major Drainage (mile) $100,000 0.00 1.00 $0
Add'l Major Grade changes (mile) $250,000 0.00 1.00 $0
Major alignment corrections (mile) $600,000 0.30 1.00 $180,000
Maint of Traffic difficulty (mile) $100,000 0.40 1.00 $40,000
Precast barrier Method 3  (ft) $50 0.00 1.00 $0
Add'l guardrail (mile) $50,000 0.00 1.00 $0
Paved Shoulders, 4 ft, 2 sides(mile) $100,000 0.00 1.00 $0
blank $0 0.00 1.00 $0
blank $0 0.00 1.00 $0
Bikeway, 4 feet, both side (mile) $253,088 0.00 1.00 $0
Add'l driveways (mile) $75,000 0.00 1.00 $0
Cl. B Conc. Base or pvmt widening $15,000 0.00 1.00 $0
blank $0 $0
Special E&S control $0 $0

$0
Subtotal $220,000

SR 195 @ CS 543/Smithville Road & CS 547/2nd Street
Roundabout Feasibility Study
Smithville Ave., 0.06 mi. south of int.
Smithville Ave., 0.06 mi. north of int.



Individual Components Unit Cost Length (ft) Width (ft) Ht (ft) Cost
Retaining Walls - Gravity 0 - 5' (LF) $40 0 $0
Retaining Walls-Gravity 5'-max (LF) $120 $0
Retaining Walls-Special Design(SF) $65 0 0 $0
Bridges - widen (SF) $85 0 0 $0
Bridges - widen (SF) $85 0 0 $0
Bridges - replace (SF) $65 0 0 $0
Bridges - replace (SF) $65 0 0 $0
Bridges - detour (SF) $40 0 0 $0
Bridge Removal (SF) $15 0 0 $0
Cofferdams (ea) $15,000 0 $0
Box Culverts (SF) $80 250 4 $80,000
Box Culverts (SF) $80 0 0 $0
Large cross drains (LF) $60 0 $0
Replace cross drains (LF) $100 0 $0
Sediment/ detention ponds (ea) $20,000 0 $0
Pavement patching (Sq yd) $20 0.00 1.00 $0
MSE wall $50 $0
Traffic Signalization / Upgrade (ea) $120,000 0 $0

Subtotal $80,000

Total Construction Cost $949,577
60%

Right-of-Way Costs
Area Type Unit Cost (acre) Miles Width (ft) Acres Cost
Urban Residential $750,000 0 0 0.00 $0

$225,000 0 0 0.00 $0
Urban Commercial $1,000,000 0 0 0.00 $0

$300,000 0 0 0.00 $0
Suburban/Rural Residential $500,000 0.35 6 0.25 $127,273

$150,000 0.35 3 0.13 $19,091
Suburban/Rural Commercial $750,000 0 0 0.00 $0

$225,000 0 0 0.00 $0
Displacements Number factor

Residential $200,000 0 1.00 $0
Business $800,000 1 0.25 $200,000
Damages $0 0 1.00 $0

ROW multiplier 1
Total Right-of-Way Cost $346,364

22%
Reimbursable Utility Costs
 0

4% 37,983$           
  Total Reimbursable Utility Cost $37,983

2.42%
Preliminary Engineering Costs
PE % 25% Total Preliminary Engineering Cost $237,394

15.11%
Contingency Costs
Contingency % 25% Total Contingency Cost $392,830

Total (PE+Util.+ROW+CST) $1,571,318
Grand Total $1,964,148



 

 
 

 

 

 

 

 

 

 

 

 

 

Build Alternative 3



Project Cost Estimation Spreadsheet
Project Identification

Description Proj. Type Roundabout
From Limit District 4

To Limit Current Year: 2015
Project Length 0.12 miles

 
Cost Summary Incl. Contingency per mile Yr. of Exp. Inflated Cost otal Program Cost

Preliminary Engineering $296,743 2,472,857$      2015 296,743$       $341,254
Reimbursable Utility $47,479 395,657$         2015 47,479$         $54,601

Right-of-Way $182,955 1,524,621$      2015 182,955$       $210,398
Construction $1,186,972 9,891,430$      2015 1,186,972$    $1,365,017

Total $1,714,148 14,284,566$    Total $1,714,148 $1,971,270

Construction Costs
Average Per Lane-Mile Components Unit Cost Miles Add Lanes Lane-Miles Cost
Surface Str. New Cst. base & pave $310,499 0.30 1.00 0.3 $93,150
SR or High volume Rd  widening $379,632 0.00 0.00 0 $0
Surface Street Overlay $42,000 0.10 1.00 0.1 $4,200
Surface Street Structural Overlay $84,000 0.00 0 0 $0
Cross Streets widening $232,874 0.00 0 0 $0

Factor $0
Cross Street Overlay $12,000 0.00 1.00 $0
Traffic Control $120,000 0.30 1.00 $36,000
Typical Driveways $75,000 0.30 1.00 $22,500
Typical E & S Control Temp&Perm $135,000 0.30 1.00 $40,500
Typical Earthwork $500,000 0.30 0.75 $112,500
Typical Drainage - Urban Section $428,000 0.30 1.00 $128,400
Curb & Gutter both sides (mile) $168,960 0.30 1.00 $50,688
Typical Drainage - Rural Section $120,000 0.10 1.00 $12,000
Signing & Marking $38,000 0.40 1.00 $15,200
Typical Clear & Grub-120 ft wide $72,727 0.30 1.00  $21,818
Typical Guardrail $33,000 0.00 1.00 $0
20ft. Raised median +C&G (mile) $213,404 0.30 1.00 $64,021
Median landscaping $30,000 0.30 1.00 $9,000
Sidewalks 5 ft. ea.side (mile) $264,000 0.30 0.50 $39,600

$0
$0

Subtotal $649,577

Additional Per Mile Components Unit Cost Length factor Cost
Add'l Major Earthwork (mile) $250,000 0.00 1.00 $0
Add'l Major Drainage (mile) $100,000 0.00 1.00 $0
Add'l Major Grade changes (mile) $250,000 0.00 1.00 $0
Major alignment corrections (mile) $600,000 0.30 1.00 $180,000
Maint of Traffic difficulty (mile) $100,000 0.40 1.00 $40,000
Precast barrier Method 3  (ft) $50 0.00 1.00 $0
Add'l guardrail (mile) $50,000 0.00 1.00 $0
Paved Shoulders, 4 ft, 2 sides(mile) $100,000 0.00 1.00 $0
blank $0 0.00 1.00 $0
blank $0 0.00 1.00 $0
Bikeway, 4 feet, both side (mile) $253,088 0.00 1.00 $0
Add'l driveways (mile) $75,000 0.00 1.00 $0
Cl. B Conc. Base or pvmt widening $15,000 0.00 1.00 $0
blank $0 $0
Special E&S control $0 $0

$0
Subtotal $220,000

SR 195 @ CS 543/Smithville Road & CS 547/2nd Street
Roundabout Feasibility Study
Smithville Ave., 0.06 mi. south of int.
Smithville Ave., 0.06 mi. north of int.



Individual Components Unit Cost Length (ft) Width (ft) Ht (ft) Cost
Retaining Walls - Gravity 0 - 5' (LF) $40 0 $0
Retaining Walls-Gravity 5'-max (LF) $120 $0
Retaining Walls-Special Design(SF) $65 0 0 $0
Bridges - widen (SF) $85 0 0 $0
Bridges - widen (SF) $85 0 0 $0
Bridges - replace (SF) $65 0 0 $0
Bridges - replace (SF) $65 0 0 $0
Bridges - detour (SF) $40 0 0 $0
Bridge Removal (SF) $15 0 0 $0
Cofferdams (ea) $15,000 0 $0
Box Culverts (SF) $80 250 4 $80,000
Box Culverts (SF) $80 0 0 $0
Large cross drains (LF) $60 0 $0
Replace cross drains (LF) $100 0 $0
Sediment/ detention ponds (ea) $20,000 0 $0
Pavement patching (Sq yd) $20 0.00 1.00 $0
MSE wall $50 $0
Traffic Signalization / Upgrade (ea) $120,000 0 $0

Subtotal $80,000

Total Construction Cost $949,577
69%

Right-of-Way Costs
Area Type Unit Cost (acre) Miles Width (ft) Acres Cost
Urban Residential $750,000 0 0 0.00 $0

$225,000 0 0 0.00 $0
Urban Commercial $1,000,000 0 0 0.00 $0

$300,000 0 0 0.00 $0
Suburban/Rural Residential $500,000 0.35 6 0.25 $127,273

$150,000 0.35 3 0.13 $19,091
Suburban/Rural Commercial $750,000 0 0 0.00 $0

$225,000 0 0 0.00 $0
Displacements Number factor

Residential $200,000 0 1.00 $0
Business $800,000 0 0.25 $0
Damages $0 0 1.00 $0

ROW multiplier 1
Total Right-of-Way Cost $146,364

11%
Reimbursable Utility Costs
 0

4% 37,983$           
  Total Reimbursable Utility Cost $37,983

2.77%
Preliminary Engineering Costs
PE % 25% Total Preliminary Engineering Cost $237,394

17.31%
Contingency Costs
Contingency % 25% Total Contingency Cost $342,830

Total (PE+Util.+ROW+CST) $1,371,318
Grand Total $1,714,148



 

 
 

 

 

 

 

 

 

 

 

 

 

Appendix G – Benefit Cost 

Calculations 

   



GDOT Benefit-Cost Calculator

Project Information

Cost Estimate  Costs -$

Source of traffic data

 Open Year (2020) Auto Delay Costs

Total 11,095$

 Open Year (2020) Truck Delay Costs

3,742$

Vehicle Served

Vehicle Denied

Total Delay (hr)  Open Year (2020) Benefits 14,837$

 Design Year (2040) Auto Delay Costs

27,383$

Vehicle Served

Vehicle Denied

Total Delay (hr)  Design Year (2040) Truck Delay Costs

Parameters Default Override Used

9,235$

 Design Year (2040) Benefits 36,618$

 Design Life Benefits 514,553$

Alternative 1 Operational Benefits

Delay per 
vehicle (s)

PM

Years

Number of 
Vehicles

Design Year
2040

AM PMWithout project (Nobuild)

Number of 
Vehicles

Delay per 
vehicle (s)

2.3

Delay per 
vehicle (s)

AM PM

Open Year
2020

Number of 
Vehicles

With project (Build) AM PM

1.7 1.8

===> Operational Design Life =

Design Year
2020 2040

AM

20

3.3

Delay per 
vehicle (s)

2.4

2.7

Delay per 
vehicle (s)

Number of 
Vehicles

Number of 
Vehicles

Delay per 
vehicle (s)

5.1

Number of 
Vehicles

Number of 
Vehicles

Delay per 
vehicle (s)

Number of 
Vehicles

Delay per 
vehicle (s)

Open Year

2.3



GDOT Benefit-Cost Calculator

Project Information

Cost Estimate  Costs -$

Source of traffic data

 Open Year (2020) Auto Delay Costs

Total 17,680$

 Open Year (2020) Truck Delay Costs

5,963$

Vehicle Served

Vehicle Denied

Total Delay (hr)  Open Year (2020) Benefits 23,643$

 Design Year (2040) Auto Delay Costs

37,274$

Vehicle Served

Vehicle Denied

Total Delay (hr)  Design Year (2040) Truck Delay Costs

Parameters Default Override Used

12,571$

 Design Year (2040) Benefits 49,845$

 Design Life Benefits 734,882$

Delay per 
vehicle (s)

1.3 1.4 1.6 1.8

===> Operational Design Life = 20 Years

Delay per 
vehicle (s)

Number of 
Vehicles

Delay per 
vehicle (s)

Number of 
Vehicles

Delay per 
vehicle (s)

Number of 
Vehicles

With project (Build)

Open Year Design Year
2020 2040

AM PM AM PM
Number of 
Vehicles

2.7 2.3 5.1 3.3

AM PM
Number of 
Vehicles

Delay per 
vehicle (s)

Number of 
Vehicles

Delay per 
vehicle (s)

Number of 
Vehicles

Delay per 
vehicle (s)

Number of 
Vehicles

Delay per 
vehicle (s)

Without project (Nobuild)

Open Year Design Year
2020 2040

AM PM

Alternative 2 Operational Benefits



GDOT Benefit-Cost Calculator

Project Information

Cost Estimate  Costs -$

Source of traffic data

 Open Year (2020) Auto Delay Costs

Total 11,637$

 Open Year (2020) Truck Delay Costs

3,924$

Vehicle Served

Vehicle Denied

Total Delay (hr)  Open Year (2020) Benefits 15,561$

 Design Year (2040) Auto Delay Costs

28,320$

Vehicle Served

Vehicle Denied

Total Delay (hr)  Design Year (2040) Truck Delay Costs

Parameters Default Override Used

9,551$

 Design Year (2040) Benefits 37,871$

 Design Life Benefits 534,322$

Delay per 
vehicle (s)

1.8 1.7 2.4 2.2

===> Operational Design Life = 20 Years

Delay per 
vehicle (s)

Number of 
Vehicles

Delay per 
vehicle (s)

Number of 
Vehicles

Delay per 
vehicle (s)

Number of 
Vehicles

With project (Build)

Open Year Design Year
2020 2040

AM PM AM PM
Number of 
Vehicles

2.7 2.3 5.1 3.3

AM PM
Number of 
Vehicles

Delay per 
vehicle (s)

Number of 
Vehicles

Delay per 
vehicle (s)

Number of 
Vehicles

Delay per 
vehicle (s)

Number of 
Vehicles

Delay per 
vehicle (s)

Without project (Nobuild)

Open Year Design Year
2020 2040

AM PM

Alternative 3 Operational Benefits



Design Life Safety Benefits

Injury 0.85 1.00

PDO 0.42 0.50

Injury 0.11 0.13

PDO 0.12 0.14

-

15,518,500$             

Savings

822,872$               

108,828$               

965,496$               

127,690$               

17,883,680$                  

2,365,180$                    

Open Year 2020 Design Year 2040

Predicted Number of Crashes Predicted Cost of Crashes
Crash TypeScenario

20 Year Design Life

No-Build

Open Year 2020 Design Year 2040

Roundabout



 

 
 

 

 

 

 

 

 

 

 

 

 

Appendix H – Fastest Path 

Analysis 
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Appendix I – Swept Path 

Movements 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



























 

 
 

 

 

 

 

 

 

 

 

 

 

Appendix J – Intersection 

Sight Envelopes 
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Meeting Minutes 3/2/2015 

Initial Concept Meeting 

Handouts: 

 2 roundabout alternative designs 

 Preliminary concept report 

 Sign‐in sheet 

 Layout suggested by lee city representative 

Adghnas 

 Introduces project; PI 0012834 SR 195 to let Dec. 2017.  

 Traffic counts have been done 

Sandy 

 This project is an intersection improvement. This intersection currently performs at LOS C with 

roundabout it will be an LOS A.  

Arcadis 

 They received Notice to proceed last week 

 Field visit coming soon 

Lee City representative 

 A 4 leg roundabout would be preferred 

 The recommend closing 2nd ave on both sides. 

 *sandy was given a copy of their proposed roundabout design* 

Lee planning representative 

 Suggested tying‐in 2nd with an abandoned right‐of‐way that already exists, in order to reroute 

traffic back to SR 195. 

 Closing 2nd on both side could also be an alternative 

Arcadis 

 Likes roundabout with 4 legs vs 6 legs. They are doing an analysis for cost and impacts. Driving 

factor is public acceptance. 

 They suggest considering a different design vehicle size for each road to decrease impacts and 

reduce turning radii.  

Lee City Representative 



 Peanut trucks might still use SR 195 

Arcadis 

 They could like to come up with a concept that will solve safety issue, lower impacts, and the 

people will accept 

Lee city 

 Suggests to design for school busses on the local streets 

Tim Warrant 

 Asks about what utilities are out there. *Response: Nothing major* 

 Names possible utility owners in project: Tower Cloud, GA Power, ATT, and Mediacom 

Arcadis 

 Asks if there is a special sty for environmental. *Response by Sandy: Special study request was 

sent and we are still waiting for a response* 

 Asks to consider closing 2nd and keeping the rest as an all‐way stop or a 2‐way stop. 

 Doug says he will send us his assumptions before he starts drawing things in. 

 Asks for schedule for concept date.*Response: We are behind, concept has to be in by March 

17* 

 Asks not to do a concept team meeting until the study is done. 

Adghnas 

 Agrees with Arcadis on not having concept until after the study is done and states that she 

wanted this meeting to get some input from everyone, she believed it will aid in “having a 

meaningful concept meeting in the future”. 

Arcadis 

 Thinks that this project might affect the culverts and definitely will affect the ditches. 

 Suggests that a 4 leg roundabout will impact the culvert less and a 6 leg will need a culvert 

extension. 

 Suggests looking at 5 leg roundabout. 

 Asks about what houses should not be impacted. *Response from City representative: they 

would prefer a 4 leg without removal of any houses. They believe smaller design vehicle might 

help with that.* 

 Asks to highlight which houses we really want to avoid.*Reponses by City: They will highlight 

those properties* Note: no properties were highlighted in any over our plans at this meeting. 

Lee Planning 



 States that there is a church on the NW corner that is still operational 

 They want Smithville to remain open. 

Arcadis 

 Doug will present 6‐7 alternative 

 They want to get together sometime this week with to put together ideas. 

 Asks for contact information to ask for feedback in the future.*Response: Sign‐in sheet will be 

sent* 

AT&T 

 States that the pole line might need to come out and they might be required to bury it. 

 Indicates that there are no high dollar items to avoid, all they have is poles and a fiber. 

Lee City Representative 

 Wants lighting in the center of the roundabout 

 Asks if overhead utilities will be buried.*Response: Not likely* 

 The City is very interested in beautification. They would prefer this be incorporated into 

roundabout. 
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Concept Team Meeting Minutes-P.I. 0012834 
Project & PI: SR 195 @ CS 543/Smithville Rd and CS 547/2nd Street / PI 0012834 
Location: GDOT District 4 (Tifton) 710 W. 2nd St., Tifton, GA 31794 
Moderator: Cleopatra James, Project Manager 
Designer: Sandy Griffin, District 4 Design Phase Leader 
Date:  October 15, 2015 
Time:  10:00 AM – 11:00 AM 
Attendees: See sign-in sheet 
 

• Introductions 
• Project Justification:  Cleopatra James gave an overview of the need for this project.  The project 

is to provide overall operational improvement and increase the level of function to “A” service. 
 

• Sandy Griffin/Design Phase Leader from District 4 design gave an overview of the project 
discussing the proposed layout/roundabout.  He then proceeded to go over the draft of the concept 
report. 

o Antonio Graves will design the project and Jason Willingham will design for drainage 
o There is a 122’ culvert from Smithville Rd under SR 195 along 2nd St.  The ditches will 

be covered and pipes will be added for drainage running east to west from the cul-de-sac. 
o TMC provided input to widen the shoulders to 10-12’, not to add curb and gutter on 

splitter islands, not to post speed limit signs inside roundabout, and flare out 11’ lanes to 
12’ lanes. 

o 10 parcels impacted and 2 displaced.   If shoulders are widened parcel 3 may be 
impacted. 

o Incremental peer review is recommended during Preliminary Engineering. 
o Project location is a MS4 area, but SR 195 will be taken over by the city in Dec 2015/Jan 

2016 after project PI 0001420 is complete.  We will likely get a project level exclusion 
and not need a MS4 permit because the city does not require it.  Will follow-up with 
Design & Policy for approval. 

o High strength concrete was recommended for the truck aprons and will require about 30 
days to construct. 

o An alternative to the offsite detour is to stage the project with a temporary roundabout,   
then build the splitter islands under traffic. 

o There is a big oak within the historic boundary.  If alignment is shifted down to avoid the 
tree then more ROW will be impacted.  Will send Environmental comments to SHPO for 
approval/comments in by Dec 2015.  Target response from SHPO Jan 2016. 

o SUE is required and has been approved by the State SUE department.  SUE package will 
be completed 3 months from submittal of required info (1-Electronic copy of the 
proposed and existing conditions, 1-Electronic copy of the survey control package, and 1-
Electronic copy of Utility cut sheets with matchlines). 

o Mediacom was present and communicated they have 2 lines running along the project 
and they are working on plans. 

o City of Leesburg Public Works Director communicated they have water (cross existing 
culver) & sewer lines (opposite side of culvert). 

o Will need lighting plans (contact Design & Policy/Tom Cox to get task order).  Not 
needed for PFPR. 
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o Local support letter for roundabout have been signed. 
o Design may include a retaining wall because it’s tight near parcel 3.  It was noted that 

hand rails will be needed if the retaining wall is higher than 30”. 
o To limit exposure for pedestrians consider shifting the cross-walk down but at least 20’ 

from the yield sign. 
o Recommended moving the wheelchair ramp near the drainage structure. 
o Recommended to design the cut through 10’ wide on the splitter island and 11’ wide for 

the cross-walk. 
o PIOH is needed before PFPR can be held. Will talk to Glenn Williams in Design & 

Policy about design simulations and other help. 
 

• Risks 
o Schedule recovery - 7.5 months behind schedule.  PFPR milestone is Mar 2016. 
o Environmental impacts because of oak tree/SHPO’s comments 
o Potential ROW impacts because of oak tree 
o Upcoming holiday/vacation time may affect response time to requests 

• Follow-up Items 
1. Incremental peer review task order – C.James to get from Christina Barry 
2. MS4 Sign-off sheet for Design & Policy approval– S.Griffin 
3. ROW estimate – C.James 
4. Lighting Plans task order – C.James  
5. PIOH discussion – C.James/D.Carter 
6. Maintenance input/detour – C.James 
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