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EXECUTIVE SUMMARY 

 
VALUE ENGINEERING REPORT 

 
US 441 / SR 15 Widening and Median Construction 

EDS00-0441-00(028); PI No. 122090 
Rabun County 

 
July 14, 2009 

 
Introduction 
 
This report summarizes the results of a value engineering (VE) study conducted on June 22-25, 
2009 at GDOT offices in Atlanta, GA, by a four person VE Team.  The design team included 
personnel from KCI Technologies, Inc. and GDOT project management.  The project currently 
has approved Concept Design Reports dated January 2007, as well as a Concept Validation 
Report prepared by KCI.   

US 441 is the primary north-south 
corridor in northeast Georgia and 
serves as a major tourist route through 
the Great Smokey and Blue Ridge 
Mountains.  The project begins at the 
northern limit of Clayton and 
continues northward 7.4 miles to the 
North Carolina State Line.  The 
proposed widening and construction 
of a raised median would reduce 
congestion and enhance traffic flow.  
This is the last section of this route in 
northern Georgia to be widened 
before the North Carolina State line. 

The total estimated project cost 
includes $50.69 million in construction costs in addition to $62.00 million in right of way for a 
total cost of $112.69 million.  Right of way includes factors for scheduling contingency, court 
costs and market adjustment factors.  Programmed costs were obtained from the GDOT 
Preconstruction Status Report that included an estimated project let date of February 2014.  
These costs included utility cost ($1,399,000) and a markup of Construction items of 70.24% and 
of ROW of 62.046% for a grand project total of $188,162,000.  These markups will be seen on 
the cost worksheets for the VE recommendations. 

This report presents the Team’s recommendations and all back-up information, for consideration 
by the decision-makers. This Executive Summary includes a brief description of each 
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recommendation. The Study Identification section contains information about the project and 
the team. The Recommendations section presents a more detailed description and support 
information about each recommendation. The Appendix includes a complete record of the 
Team’s activities and findings as well as the meeting attendees sign in sheet.  The reader is 
encouraged to review all sections of the report in order to obtain a complete understanding of the 
VE process.  
 
 
Considerations 
 
During the presentation by the design team on the project overview, the VE Team was alerted to 
the stakeholder’s constraints on this project which include: 
 

♦ The current plan through the City of Dillard is to reduce the median to a 6 foot width to 
minimize impact on adjacent historic / commercial properties.  This cannot be widened 
and has been based on extensive involvement with the City. 

♦ There is an extensive number of properties in the vicinity of this project that are on the 
National Register of Historic Places (22 total).  These should be avoided. 

♦ 25 streams will be crossed by the project resulting in 1,355 linear feet of impact to 
streams.  Three streams will require stream buffer variances.  In addition, throughout the 
project there are lengthy stream reaches adjacent to the right of way where impacts are 
not anticipated.  These should be avoided. 

 
 

Results Obtained  
 
The VE Team generated over 20 ideas in the creative session and presented 13 of these as 
recommendations for consideration by GDOT.  The recommendations involve:  use steeper 
slopes with guard rail to reduce ROW; use permanent easements in lieu of ROW where possible; 
reduce lane widths; combine sidewalks with bike lanes in a multipurpose trail; reduce urban 
shoulder width; use a 5 lane typical section; reduce median width; use more MSE walls; do not 
widen the Little Tennessee River bridge; use asphalt sidewalks; and delete the edge stripe next to 
concrete gutter. 
 
Neglecting the overlapping nature of the recommendations as much as possible, the net total of 
all the recommendations have the potential to reduce project costs by as much as $61,282,000 of 
capital cost in programmed dollars while continuing to provide the required functionality.  This 
is shown in the last column of the Summary Table that follows the summary description below. 
 
A brief presentation of these recommendations was conducted on June 25th with the following in 
attendance:  Lisa Myers, Ron Wishon and Matt Sanders from GDOT Engineering Services; Hiral 
Patel, David Norwood and Bobby Hilliarde of GDOT OPD; Michael Haithcock, GDOT Program 
Delivery; Mike Stoltzfus, Greg Nichols, Stan Hicks, and Janet Crouse of KCI and the VE Team:  
Dave Wohlscheid, Alex Wiley, Dan Cogan and Aruna Sastra.   
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Recommendation Highlights 
 
Idea A-2 - Use 2:1 slopes with guardrail 
 
The current design proposes 4:1 slopes to eliminate guardrail.  Using 2:1 and guardrail reduces 
necessary R/W and earthwork and results in a substantial net savings.  Adequate safety is still 
provided with the anticipated 45 mph posted speed. 
 

Potential programmed savings if accepted is $552,200. 
 
Idea A-3 – Use permanent easements vs right-of-way takes 
 
In the areas past the toe of slope in cut sections and shoulder breakpoint in fill sections, use 
permanent easements for R/W acquisition in lieu of total purchase.  According to the ROW 
department, this can save approximately 40% in acquisition costs. 
 

Potential programmed savings could be $33,640,000. 
 
Idea B-1 – Reduce lane widths from 12 to 11 feet 
 
This proposes reducing all 4 travel lanes to 11 feet in width.  This is feasible as the proposed 
speed is to be 45 mph.  This saves in earthwork, pavement and R/W costs. 
 

Potential programmed savings if accepted is $2,723,000 
 
Idea B-2 – Use multipurpose areas for bike lanes and sidewalks 
 
A 4 foot bike lane is included in both directions where curb and gutter is includes, and one on the 
shoulder for rural sections.  The proposed idea is to remove the bike lanes from the pavement 
and place them with the sidewalk area in a 10 wide multi-use space.  Removing them from the 
pavement area with projected 16% truck use will improve safety and save in pavement thickness 
items. 
 

If implemented, potential programmed savings is $6,205,000. 
 
Idea B-3 – Reduce urban shoulders from 16 to 12 feet 
 
The 12 foot wide shoulder will have adequate room to 2.5 ft. curb and gutter; 5 ft. sidewalk; 2 ft. 
grass buffer between curb and sidewalk and a 2.5 ft shoulder from sidewalk to shoulder break.   
Right-of-way and earthwork are reduced at a substantial savings.  This could not be combined 
with Item B-2 as there is not adequate room. 
 

Potential savings is $5,755,000. 
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Idea B-4 – Use a 5 lane typical section through the entire project 
 
A five lane section is currently in place in the section to the south of this project (just recently 
improved by GDOT) as well as the section to the north in North Carolina.  With a 14 wide center 
lane, 12 foot travel lanes and a posted speed of 45 mph, all current and future AADT traffic 
demands could be accommodated.  The total roadway section is reduced for a substantial 
savings. 
 

Potential savings if accepted is $2,882,000. 
 
Idea D-1 – Use a 17 foot raised median in lieu of the 20 foot original design 
 
This will function the same as the 20 foot median.  At the left turn bays it will provide an area 1′ 
wide between the face of curbs to shield the turn lane.  A 3 foot savings in right-of-way and 
earthwork will result in the savings shown below. 
 

Potential savings if implemented is $2,871,000. 
 
Idea D-3 – Use a 16 foot raised median in lieu of the 20 foot original design 
 
As in D-1, this results in a savings in right-of-way and earthwork.  The left turn lane can be 
accommodated with a 2 foot raised median by reducing the gutter width to 1′ in the adjacent 
travel way and eliminate the gutter in the turn lane 
 

Savings potential if accepted is $3,828,000. 
 
Idea H-1 – Increase number and type of retaining walls in lieu of extensive cuts and fill 
with extensive right-of-way purchases 
 
This idea proposes 6 locations for walls in addition to the three proposed under the original 
design.  It appears to be cost effective to build the walls in lieu of buying the land due to the 
extensive earthwork needed for this project.  This is true even if Idea A-3 is accepted only with a 
lesser savings.   
 

If implemented, savings would be $32,280,000. 
 
Idea J-2 – Do not widen the Little Tennessee Bridge 
 
The original design calls for a widening of this bridge of approximately 1 foot.  This is not 
feasible, and the existing bridge has a high sufficiency rating of 88.  The proposed median can be 
reduced 1 ft. in width in this area and no work be performed on the bridge. 
 

Potential savings is $290,700. 
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Idea J-3 – Use asphalt sidewalks with GAC base in lieu of concrete 
 
The proposed alternate to concrete would save substantial initial costs for this project.  In areas 
adjacent to trees, asphalt performs better than concrete as it will flex around roots vs cracking / 
popping up as concrete does.  With the limited loading involved, asphalt should have a similar 
lifespan to concrete with the total cost of maintenance being about equal.   
 

Potential savings is $1,042,000. 
 
Idea J-4 – Delete 5 inch solid white pavement edge stripe next to concrete gutter 
 
The elimination of white striping on black asphalt next to bleached white concrete curb and 
gutter does not diminish directional or safety concerns.  Past GDOT policy did not include edge 
line striping in typical curb and gutter roadway sections. 
 

Savings potential is $61,300. 
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US 441 / SR 15 Widening and Median Construction 
EDS00-0441-00(028), PI No. 122090 

Rabun County 
SUMMARY OF POTENTIAL COST SAVINGS   

 

ITEM 
No. 

CREATIVE IDEA DESCRIPTION ORIGINAL 
INITIAL 

COST 

PROPOSED 
INITIAL COST 

INITIAL 
COST 

SAVINGS 

FUTURE 
SAVINGS 

TOTAL 
PRESENT 
WORTH 

SAVINGS 

  

Maximum Savings in 
Combination with other 

VE proposals 

A Right of Way  

A-2 Use 2:1 slopes with guardrail 904,000 351,800 552,200 -0- 552,200 552,200 

A-3 Use permanent easements vs. right of way 84,130,000 50,490,000 33,640,000 -0- 33,640,000 33,640,000 

         

B AC Pavement       

B-1 Reduce lane widths from 12 feet to 11 feet 2,723,000 -0- 2,723,000 -0- 2,723,000 2,723,000 

B-2 Use wide sidewalks/multiuse trails in urban 
shoulder section in lieu of sidewalks and 
bicycle lanes 

7,747,000 1,542,000 6,205,000 -0- 6,205,000 -0- 

B-3 Reduce urban shoulders from 16′ to12′  5,755,000 -0- 5,755,000 -0- 5,755,000 5,755,000 

B-4 Use a 5 lane typical section through the 
entire length of the project 

8,500,000 5,825,000 2,675,000 -0- 2,675,000 -0- 

        

D Concrete Median       

D-1 Reduce raised median from 20′ to 17′ 2,871,000 -0- 2,871,000 -0- 2,871,000 -0- 
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US 441 / SR 15 Widening and Median Construction 

EDS00-0441-00(028), PI No. 122090 
Rabun County 

SUMMARY OF POTENTIAL COST SAVINGS   
 

ITEM 
No. 

CREATIVE IDEA DESCRIPTION ORIGINAL 
INITIAL 

COST 

PROPOSED 
INITIAL COST 

INITIAL 
COST 

SAVINGS 

FUTURE 
SAVINGS 

TOTAL 
PRESENT 
WORTH 

SAVINGS 

  

Maximum Savings in 
Combination with other 

VE proposals 

D-3 Reduce median width from 20′ to 16′ 3,828,000 -0- 3,828,000 -0- 3,828,000 3,828,000 

        

H MSE walls       

H-1 Increase number and type of walls in lieu of 
purchasing right-of-way 

44,890,000 12,610,000 32,280,000 -0- 32,280,000 13,390,000 

        

J Other       

J-1 Evaluate traffic control cost Design Consideration   N/A  

J-2 Do not widen the Little Tennessee River 
bridge 

290,700 -0- 290,700 -0- 290,700 290,700 

J-3 Use asphalt sidewalks 1,428,000 386,000 1,042,000 -0- 1,042,000 1,042,000 

J-4 Delete white edge stripe on pavement 61,300 -0- 61,300 -0- 61,300 61,300 

        

        

 TOTAL POTENTIAL SAVINGS $61,282,000 
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STUDY IDENTIFICATION 
 

 
US 441 / SR 15 Widening and Median Construction  Dates:   June 22-25, 2009 

Location:    GDOT HQ - Atlanta 

 
VE Team Members 

 
 

Name: Discipline: Organization: 
 

Telephone: 
David Wohlscheid VE Team Leader MACTEC 703-471-8383 
Alex Wiley Highway Design MACTEC 770-421-3481 
Aruna Sastry Structural Sastry & Associates 678-366-9375 
Dan Cogan Highway Construction KEA Group 404-290-6424 

 
 

Project Description 
 
The project is located in north central Georgia approximately 100 miles northeast of Atlanta.  
Initial design ADT (2013) is 17,700 VPD and projected ADT (2033) is 29,600 with 16% 
trucks.  The proposed design and posted speed throughout the corridor is 45 mph.     

The proposed construction will 
include a 20 foot raised median 
typical section constructed from 
the beginning terminus of the 
project to Mountain City’s 
southern limits and from 
approximately SR 246/Highlands 
Road to the North Carolina state 
line.  Proposed right of way for 
this area varies from 150 to 450 
feet.  An urban 20 foot raised 
median typical section with 4 foot 
bike lanes would be constructed 

from Mountain City’s southern city limits to CR220/Betty Creek Road and from CR 
6/Greenwood Road to SR 246/Highlands Road on proposed right of way varying from 130 to 
430 feet.  An urban 8 foot raised median typical section with 12 foot outside lanes, 11 foot 
inside lanes, and a 10 foot multi-use sidewalk would be constructed between CR 220/Betty 
Creek Road and CR 6/Greenwood Road to minimize social impacts as well as avoid eligible 
historic resources on both sides of US 441/SR 15.  The proposed right of way in this area varies 
between 86 feet and 150 feet. 
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There are two bridges 
within the project.  The 
bridge over Little 
Tennessee River will be 
widened on both sides.  
The bridge over Betty 
Creek will be replaced 
during construction.  The 
latter will use staged 
construction to minimize 
impacts on the public. 

There are currently two 
traffic signals in 
operation – one at 
CR7/Kelly’s Creek Road 
and SR246/Larry 
McClurrie Highway.  These will be updated and revised for the intersection design as proposed. 

 

Kick off Meeting/Design Presentation 
 
In addition to the VE Team, the following personnel attended this meeting which was held at 
the outset of the VE study: 
 
Lisa Myers     GDOT Engineering Services 
Matt Sanders    GDOT Engineering Services 
Ron Wishon    GDOT Engineering Service 
Michael Haithcock   GDOT Program Development 
James Magnus    GDOT Construction 
Ken Werho    GDOT Traffic Operations 
Joe King    GDOT Bridge Design  
Alexis John    GDOT Delivery 
Stan Hicks    KCI Technologies 
Mike Stolfzfus    KCI Technologies 
Greg Nicolas    KCI Technologies 
 
The VE Team appreciated the project overview given by Stan Hicks.  Highlights included: 
 

• This project has been under study and design since 1990. 
• There are over 200 side street / driveway tie-ins required that will be a challenge on the 

cut side of the project. 
• Generally cut will be on the west and fill on the east. 
• The City of Dillard has much shopping with local small specialty stores.  The current 

plan through the City of Dillard is to reduce the median to an 8 foot width to minimize 
impact on adjacent historic / commercial properties. 

• There is an extensive number of properties in the vicinity of this project that are on the 
National Register of Historic Places (22 total).  This includes the Rabun Gap Railroad. 

• Twenty-five streams will be crossed by the project resulting in 1,355 linear feet of 
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impact to streams.  
• A habitat for the bog turtle is suspected in an area near the North Carolina border. 
• This project is in a GRIP corridor, however that does not require a four lane divided 

highway by itself. 
• The overall typical section includes 4-12 ft. travel lanes, a 20 ft. raised median with 

curb and gutter, with bike lanes and sidewalks in the urban section 
• Two intersections have traffic signals that will be replaced. 
• Two bridges are on the project – one will be widened (over the Little Tennessee River) 

and one will be replaced (bridge at Betty’s Creek). 
 
 
 
 
The following includes the project vicinity and location maps, plan and elevation views and 
project cost information used in this VE study for a more complete project background 
description. 
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Figure 1 
Project Vicinity Map 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
County Map of Georgia 

 
  

Project Location 
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Figure 2 
Project Location Map 
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Figure 3 
Project Limits 
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DEVELOPMENT AND RECOMMENDATION PHASE 

US 441/SR 15 Widening and Median Construction 

IDEA No.: 
 

A-2 

PAGE No.: 
 

1 of 3 

CREATIVE IDEA:    
Use 2:1 front slopes and guardrail versus 4:1 front slopes and no 
guardrail. 

Comp By:    DPC   Date:    6/23/09            Checked By:    DW    Date:   6/23/09 
 
Original Concept:    
 
 
Utilize typical 4:1 slopes to eliminate guardrail and associated costs. 
 
 
Proposed Change:    
 
 
It is recommended to steepen the side slopes from a 4:1 to a 2:1 throughout the entire project 
limits. 
 
 
Justification:   
 
 
Increasing front slopes to a 2:1 reduces earthwork costs and right-of-way R/W acquisition costs 
due to the significant heights of various cuts and fills within project limits.  Increasing slope grade 
will add guardrail cost but still provide adequate safety with a corridor posted speed of 45 MPH.   
 
This concept results in significant cost savings to the project. 
 
See VE Item B-3, page 5 of 5, for calculations of ROW unit costs. 
 
 

LIFE CYCLE COST 
SUMMARY 

CAPITAL 
COST 

FUTURE  
COST 

PRESENT WORTH 

INITIAL COST  - Original 904,000  

 - Proposed 351,800  

 - Savings 552,200  552,200

FUTURE COST - Savings  -0-

TOTAL PRESENT WORTH SAVINGS 552,200
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COST WORKSHEET
PROJECT: US 441/SR 15 Widening and Median

Construction
Sheet   2   of    3

CONSTRUCTION ELEMENT ORIGINAL ESTIMATE NEW ESTIMATE

ITEM Units No. Units
Cost/
Unit Total Cost

No. 
Units

Cost/
Unit Total Cost

SF 31,000 16.43 509,330
LF 100 37.73 3,773
CY 11,482 3.71 42,598

 
LF 9,300 18.38 170,934
EA 14 684.1 9,577
EA 14 1,869.18 26,169

 
 

 

 

ITEM No:   A-2
CLIENT:   GDOT

Right-of-Way

Storm drain pipe, 18" H 1-10

Unclassified excavation, soil

 

Guardrail, TP W

Guardrail Anchorage Type 1

Guardrail Anchorage Type 12

46,371 206,680
ROW SUBTOTAL 509,330
Markups---
  Construction Item 70.2% 32,553 145,089
  ROW Item 62.0% 315,785 0

TOTAL 904,038 351,769

TOTAL ROUNDED 904,000 351,800

Construction SUBTOTAL
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CALCULATIONS

US 441/SR 15 Widening and Median Construction 
ITEM NO :   A-2 
CLIENT:   GDOT 
Sheet  3  of  3 

 

 

 
Right-of-Way (ROW) Cost: 
Estimated right-of-way cost was calculated by DW and given as $16.43 per SF.   
STA 109+50 LT to 111+00 LT = 150’, 10’ fill, 2’ ROW reduction = 300 SF 
STA 132+00 LT to 133+50 LT = 150’, 10’ fill, 2’ ROW reduction = 300 SF 
STA 141+50 RT to 143+00 RT = 150’, 10’ fill, 2’ ROW reduction = 300 SF 
STA 143+50 BS to 167+50 BS = 2,400’, 5’ fill, 4’ ROW reduction = 9,600 SF 
STA 171+00 LT to 185+00 LT = 1,400’, 5’ fill, 2’ ROW reduction = 2,800 SF 
STA 461+00 LT to 465+50 LT = 450’, 5’ fill, 2’ ROW reduction = 900 SF 
STA 482+50 RT to 486+50 RT = 400’, 5’ fill, 2’ ROW reduction = 800 SF 
STA 465+50 BS to 482+50 BS = 1,700’, 5’ fill, 4’ ROW reduction = 6,800 SF 
STA 486+50 BS to 495+50 BS = 900’, 5’ fill, 4’ ROW reduction = 3,600 SF 
STA 497+00 BS to 511+00 BS = 1,400’, 5’ fill, 4’ ROW reduction = 5,600 SF 
Total = 31,000 SF 
 
Unclassified Embankment, Soil: 31,000 SF x 10 LF avg. depth of fill = 310,000 CF / 27 = 
11,482 CY 
 
18” Storm Drain Cross-Drain Pipes:  No drainage plans available for review.  1,000 LF 
estimated in report.  Will assume 10% cross drains will be affected by lane width reduction.  
Therefore use 100 LF. 
 
Guardrail Type W Cost: 
STA 109+50 LT to 111+00 LT = 150’ 
STA 132+00 LT to 133+50 LT = 150’ 
STA 141+50 RT to 143+00 RT = 150’ 
STA 143+50 BS to 167+50 BS = 2,400’ 
STA 171+00 LT to 185+00 LT = 1,400’ 
STA 461+00 LT to 465+50 LT = 450’ 
STA 482+50 RT to 486+50 RT = 400’ 
STA 465+50 BS to 482+50 BS = 1,700’ 
STA 486+50 BS to 495+50 BS = 900’ 
STA 497+00 BS to 511+00 BS = 1,400’ 
Total = 9,300 LF 
 
Guardrail Anchorage Type 1:  Based on begin and stop points listed above at 14 separate 
locations the total is estimated to be near 14 EA. 
Guardrail Anchorage Type 12:  Based on begin and stop points listed above at 14 separate 
locations the total is estimated to be near 14 EA. 
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DEVELOPMENT AND RECOMMENDATION PHASE 

US 441/SR 15 Widening and Median Construction 

IDEA No.: 
 

A-3 

PAGE No.: 
 

1 of 3 

CREATIVE IDEA:    
Use permanent easements versus right-of-way for a portion of 
the land acquisition 

Comp By:    DPC     Date: 6.24.09             Checked By:    DCW  Date:   6.24.09 
 
Original Concept:    
 
 
Purchase all required land by traditional permanent right of way methods. 
 
 
Proposed Change:    
 
 
It is recommended to utilize permanent easement methods to purchase specific portions of 
required property.  Narrow these areas to back slope locations where large final grade heights 
expand over 30 feet and increase horizontal R/W limits towards 400 feet.  
 
 
 
Justification:   
 
 
This concept results in significant R/W cost savings to the project (40%+/-) 
 
 
 
 
 
 
 

LIFE CYCLE COST 
SUMMARY 

CAPITAL 
COST 

FUTURE  
COST 

PRESENT WORTH 

INITIAL COST  - Original 84,130,000  

 - Proposed 50,490,000  

 - Savings 33,640,000  33,640,000

FUTURE COST - Savings  -0-

TOTAL PRESENT WORTH SAVINGS 33,640,000
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COST WORKSHEET
PROJECT: US 441/SR 15 Widening and Median

Construction
Sheet   2   of    3

CONSTRUCTION ELEMENT ORIGINAL ESTIMATE NEW ESTIMATE

ITEM Units No. Units
Cost/
Unit Total Cost No. Units

Cost/
Unit Total Cost

SF 3,159,842 $16.43 51,916,204

SF 3,159,842 9.86 31,156,042

 
 

 

 

ITEM No:   A-3
CLIENT:   GDOT

Permanent Right-of-Way

Permanent Easement

0 0
ROW SUBTOTAL 51,916,204 31,156,042

Markups---
  Construction Item 70.2% 0 0

  ROW Item 62.0% 32,211,928 19,331,078

TOTAL 84,128,132 50,487,120

TOTAL ROUNDED 84,130,000 50,490,000

Construction SUBTOTAL
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CALCULATIONS

US 441/SR 15 Widening and Median Construction 
ITEM NO :   A-3 
CLIENT:   GDOT 
Sheet  3  of  3 

 
 

 
Right-of-Way (ROW) Calculation: 
Cost Analysis - 
Estimated right-of-way cost was calculated by DW and given as $16.43 SF.  
  
Typical easement costs, as received from GDOT’s Office of Right-of-Way, run near 60% of 
permanent right-of-way costs.  Therefore, we will calculate as follows: $16.43 x .60 = $9.86 SF. 
 
Volume Analysis -  
Proposed typical cross-section width from ditch line to ditch line, before toe of back slope, 
measures approximately 95 LF throughout entire project length of 40,900 LF (Sta. 103+00 to Sta. 
512+00).  This calculates to be: 40,900‘ x 95‘ = 3,885,500 SF or 89.2 acres (43,560 SF per acre)  
 
Per ROW Concept Report total project acres is 86.63 plus existing roadway section (40,900’ x 80’) 
75.11 acres, which then totals161.74 acres.   
 
161.74 total acres – 89.2 (typ. Section) acres = 72.54 acres of needed property beyond ditch line and 
on back slopes.   Use 72.54 acres or 3,159,842 SF as the land area that could be purchased by 
temporary easement versus permanent ROW methods. 
 
 
Just using Concept ROW Cost Estimate at $62,000,000 x 40% = $24,800,000 in savings. 
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DEVELOPMENT AND RECOMMENDATION PHASE 

US 441/SR 15 Widening and Median Construction 

IDEA No.: 
 

B-1 

PAGE No.: 
 

1 of 3 

CREATIVE IDEA:   
 
Reduce lane widths from 12-foot to 11- foot 

Comp By:    DPC   Date:  06/22/09              Checked By:     DCW      Date:   6/23/09 
 
Original Concept:    
 
Approximately 3 miles of the proposed roadway typical sections for this project include 11-foot 
wide travel lanes in both directions, however there are approximately 26 lane miles that currently 
specify a 12-foot wide lane. 
 
Proposed Change:    
 
It is recommended that 11-foot lanes be used in-lieu-of 12-foot lanes throughout the entire project 
limits. 
 
Justification:    
 
Reduction of one foot of roadway section per each lane reduces pavement section, bridge width, 
earthwork, and right-of-way (R/W) acquisition costs. 
 
The reduction in lane width would reduce the amount of R/W required for the project as well as 
reduce the amount of roadway and bridge construction, and earthwork costs.  The 11-foot lanes 
would accommodate current and future local AADT traffic demands and provide adequate safety 
for both the rural roadway section with a posted speed of 45 MPH.   
 
This concept results in significant cost savings to the project. 
 
See VE Item B-3, page 5 of 5, for calculations of R/W unit costs. 
 
 

LIFE CYCLE COST 
SUMMARY 

CAPITAL 
COST 

FUTURE  
COST 

PRESENT WORTH 

INITIAL COST  - Original 2,723,000  

 - Proposed 0  

 - Savings 2,723,000  2,723,000

FUTURE COST - Savings  -0-

TOTAL PRESENT WORTH SAVINGS 2,723,000
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COST WORKSHEET
PROJECT: US 441/SR 15 Widening and Median

Construction
Sheet   2   of   3

CONSTRUCTION ELEMENT ORIGINAL ESTIMATE NEW ESTIMATE

ITEM Units No. Units
Cost/
Unit Total Cost

No. 
Units

Cost/
Unit Total Cost

SF 70,200 $16.43 1,153,386
TN 527 $17.76 9,360
TN 3,432 $60.01 205,954
TN 858 $68.12 58,447
TN 1,287 $64.41 82,896
LF 250 $37.73 9,433
CY 26,000 $3.71 96,460
SF 198 $90.00 17,820
SF 240 $90.00 21,600

Bridge structure at Betty Creek

Bridge structure at E. Tenn. River

ITEM No:   B-1
CLIENT:   GDOT

Right-of-Way

GAB, 12" thick

25 mm recycled superpav, 880#/SY

19 mm recycled superpav, 165#/SY

12.5 mm recycled superpav, 220#/SY

Storm drain pipe, 18" H 1-10

Unclassified excavation, soil

501,969
ROW SUBTOTAL 1,153,386 0
Markups---
  Construction Item 70.2% 352,382 0
  ROW Item 62.0% 715,099 0

TOTAL 2,722,837 0

TOTAL ROUNDED 2,723,000 0

Construction SUBTOTAL
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CALCULATIONS

US 441/SR 15 Widening and Median Construction 
ITEM NO :   B-1 
CLIENT:   GDOT 
Sheet  3  of  3 

 

 

Remaining Mainline Sections with 12-foot lanes:  
STA 103+00 to STA 387+00 = 28,400 LF x 4 lanes (2 NB + 2 SB) = 113,600 LF 
STA 445+00 to STA 512+00 =   6,700 LF x 4 lanes (2 NB + 2 SB) = 26,800 LF 
TOTAL Mainline distance of 12 foot lanes = 140,400 LF (26.6 miles) 
 
Total pavement width 1-foot reduction per each lane = 140,400 LF x 1.0 LF= 140,400 SF / 9 SY = 
15,600 SY for four new full-depth lanes.  7,800 SY for two new full-depth lanes only. 
 
GAB and Asphalt SY to Ton calculations: 

1. GAB – 135 # x 7,800 SY / 2,000 # =  527 Tons  
2. 12.5 mm mix – 165 # x 15,600 SY / 2,000 # = 1,287 Tons (resurfacing top surface on all 4 

lanes) 
3. 19 mm mix – 220 # x 7,800 SY / 2,000 # = 858 Tons 
4. 25 mm mix – 880 # x 7,800 SY / 2,000 # = 3,432 Tons 

 
Right-of-Way (ROW) Cost: 
Estimated right-of-way cost was calculated by DW and given as $16.43 per SF.  Therefore, 28,400 
LF + 6,700 LF = 35,100 LF x 2 LF (width) = 70,200 SF 
 
Unclassified Embankment, Soil: 28,400 LF+6,700 LF = 35,100 LF x 2 LF width x 10 LF avg. 
depth = 702,000 CF / 27 = 26,000 CY  
 
18” Storm Drain Cross-Drain Pipes:  No drainage plans available for review.  1,000 LF estimated 
in report.  Will assume 25% cross drains will be affected by lane width reduction.  Therefore use 
250 LF. 
 
Bridge Width Decrease:  Two bridge structures to be reduced by 1.0 LF each lane x 2 lanes each: 
1. Betty Creek at 99 LF in length x 2 LF in width = 198 SF 
2. E. Tennessee River bridge at120 LF in length x 2 LF in width = 240 SF 

US 441 Widening 
6115070004.36

GDOT 
July 14, 2009                             34

mchristi
Stamp



 

DEVELOPMENT AND RECOMMENDATION PHASE 

US 441/SR 15 Widening and Median Construction 

IDEA No.: 
 

B-2 

PAGE No.: 
 

1  of  5 

CREATIVE IDEA:   
Use wide sidewalks as multi-use trails throughout urban 
shoulder section in lieu of sidewalks and separate bicycle lanes. 

Comp By:   AW   Date:  06/23/09     Checked By:    DCW    Date:   06/23/09 
 
Original Concept:   
The original concept calls for the use of 4’ bicycle lanes on each side of US 441/SR 15 where curb 
and gutter is used. The only exception to this is through the community of Dillard. 
 
 
 
 
Proposed Change:   
 
Eliminate the bicycle lanes and widen the sidewalks from 5’ to 10’ to be used as multi-use trails. 
 
 
 
Justification:   
By eliminating the 4’ bicycle lanes on each side, the footprint of the project is narrowed by 8’ 
which reduces the width of required right-of-way and reduces the amount of full depth paving. 
The 16’ wide shoulders can accommodate the extra 5’ width without additional widening. 
 
Safety is improved by putting bicycle traffic behind the curb, thus separating it from vehicular 
traffic. 
 
Additionally, this proposed change is already being proposed for a section of the project. 
 
See VE Item B-3, page 5 of 5, for calculations of R/W unit costs. 
 

LIFE CYCLE COST 
SUMMARY 

CAPITAL 
COST 

FUTURE  
COST 

PRESENT WORTH 

INITIAL COST  - Original 7,747,000  

 - Proposed 1,542,000  

 - Savings 6,205,000  6,205,000

FUTURE COST - Savings  -0-

TOTAL PRESENT WORTH SAVINGS 6,205,000
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SKETCH  

US 441/SR 15 Widening and Median Construction 
ITEM NO :  B-2 
CLIENT:    GDOT 
Sheet   2 of 5  
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ITEM:  B-2
Construction

Sheet  3   of  5 
CONSTRUCTION ELEMENT ORIGINAL ESTIMATE NEW ESTIMATE

ITEM Units No. Units
Cost/
Unit Total Cost

No. 
Units

Cost/
Unit Total Cost

CY 38,000 5.50 209,000

Ton 1,900    64.41 122,379
Ton 2,500    68.12 170,300
Ton 10,000  60.01 600,100
Ton 15,600  17.76 277,056

SY 28200 32.12 905,784

SF 202800 16.43 3,332,004 0

1,378,835 905,784
ROW SUBTOTAL 3,332,004 0
Markups---
  Construction Item 70.2% 968,494 636,223
  ROW Item 62.0% 2,067,375 0

TOTAL 7,746,708 1,542,007

TOTAL ROUNDED 7,747,000 1,542,000

Construction SUBTOTAL

4" Concrete Sidewalk

Right-of-Way

CLIENT:   GDOT

Borrow

12.5 mm Superpave

19 mm Superpave

25 mm Superpave

Graded Aggregate Base
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CALCULATIONS

US 441/SR 15 Widening and Median Construction 
ITEM NO : B-2   
CLIENT:   GDOT 
Sheet  4  of  5 

 
 

Assume length:  
            Sta. 182+20.00 to Sta. 184+00.00 =      180 LF  
            Sta. 184+00.00 to Sta. 387+00.00 = 20,300 LF 
            Sta. 387+00.00 to Sta. 388+60.00 =      160 LF 
            Sta. 388+60.00 to Sta. 397+20.00 =      860 LF 
            Sta. 397+20.00 to Sta. 399+00.00 =      180 LF 
            Sta. 445+00.00 to Sta. 448+40.00 =      340 LF 
            Sta. 448+40.00 to Sta. 479+90.00 =   3,150 LF 
            Sta. 479+90.00 to Sta. 481+70.00 =     180 LF 
            Total                                                 25,350 LF 
 
            Above total does not include areas where proposed 10’ sidewalks are used. 
  
Earthwork:         
 
            Assume average height of fill is 5’ 
            (25,350 LF x 4’ x 2 Sides x 5’ High) / 27 CF/CY = 37,556 CY Use 38,000 CY 
             Borrow Unit Cost: 2008 GDOT Item = $5.43/CY Use $5.50/CY 
 
Paving (assume full depth, see assumed design below on sheet 5): 
 
 25,350 x 4’ x 2 sides = 202,800 SF / 9 SF/SY = 22,533 SY, Use 22,600 SY 
 
 Assumed pavement section: 
 165 LB/SY – 12.5 mm Superpave = 165 x 22,600 / 2000 LB/Ton = 1,865 Ton 
  Use 1,900 Ton 
 220 LB/SY – 19 mm Superpave = 220 x 22,600 / 2000 LB/Ton = 2,486 Ton 
  Use 2,500 Ton  
 880 LB/SY – 25 mm Superpave = 880 x 22,600 / 2000 LB/Ton = 9,944 Ton 
  Use 10,000 Ton 
 12” Graded Aggregate Base Course – (12” / 12” / FT / 3 FT/YD)  x 22,600 SY = 
  7,533 CY x 2.07 Ton/CY = 15,593 Ton, Use 15,600 Ton 
 
Additional Sidewalks: 
 
  25,350 x 5’ x 2 sides / 9 SF/SY = 28,167 SY, Use 28,200 SY 
 
Right-of-Way: 
 
  25,350 LF x 4’ x 2 sides= 202,800 SF  
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CALCULATIONS

US 441/SR 15 Widening and Median Construction 
ITEM NO : B-2   
CLIENT:   GDOT 
Sheet  5  of  5 
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DEVELOPMENT AND RECOMMENDATION PHASE 

US 441/SR 15 Widening and Median Construction 

IDEA No.: 

B-3 

PAGE No.: 
 

1  of  5 

CREATIVE IDEA:   

Reduce urban shoulders from 16’ wide to 12’ wide 
Comp By:   AW          Date: 06/22/09     Checked By:  DCW   Date:   6/22/09 
 
Original Concept:   
 
The original concept calls for 16’ wide urban shoulders from normal edge of pavement to shoulder 
break. 
 
 
 
 
Proposed Change:   
 
Use 12’ wide urban shoulders in lieu of 16’ wide. This will accommodate the 2 ½’ wide curb and 
gutter, the 5’ sidewalk, provide a 2’ grassed buffer between the curb and the sidewalk, and a 2 ½’ 
shoulder from the sidewalk to shoulder break.  
 
 
 
Justification:   
 
Reducing the shoulder width will reduce the width of the shoulders by 4’ on each side of the street 
which will reduce the width of required right-of-way by approximately 8’ and reduce the amount 
of earthwork. 
 
 
 
 

LIFE CYCLE COST 
SUMMARY 

CAPITAL 
COST 

FUTURE  
COST 

PRESENT WORTH 

INITIAL COST  - Original 5,755,000  

 - Proposed 0  

 - Savings 5,755,000  5,755,000

FUTURE COST - Savings  -0-

TOTAL PRESENT WORTH SAVINGS 5,755,000
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SKETCH  

US 441/SR 15 Widening and Median Construction 
ITEM NO :  B-3 
CLIENT:    GDOT 
Sheet 2  of  5 
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COST WORKSHEET
PROJECT: US 441/SR 15 Widening and Median

Construction
Sheet  3   of    5

CONSTRUCTION ELEMENT ORIGINAL ESTIMATE NEW ESTIMATE

ITEM Units No. Units
Cost/
Unit Total Cost

No. 
Units

Cost/
Unit Total Cost

CY 38000 5.50 209,000

SF 202,800   16.43 3,332,004

209,000
ROW SUBTOTAL 3,332,004 0
Markups---
  Construction Item 70.2% 146,802 0
  ROW Item 62.0% 2,067,375 0

TOTAL 5,755,181 0

TOTAL ROUNDED 5,755,000 0

Construction SUBTOTAL

ITEM No:  B-3
CLIENT:   GDOT

Borrow

Right-of-Way
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CALCULATIONS

US 441/SR 15 Widening and Median Construction 
ITEM NO :   B-3 
CLIENT:   GDOT 
Sheet  4  of  5 

 

Assume length:  
            Sta. 182+20.00 to Sta. 184+00.00 =      180 LF  
            Sta. 184+00.00 to Sta. 387+00.00 = 20,300 LF 
            Sta. 387+00.00 to Sta. 388+60.00 =      160 LF 
            Sta. 388+60.00 to Sta. 397+20.00 =      860 LF 
            Sta. 397+20.00 to Sta. 399+00.00 =      180 LF 
            Sta. 445+00.00 to Sta. 448+40.00 =      340 LF 
            Sta. 448+40.00 to Sta. 479+90.00 =  3,150 LF 
            Sta. 479+90.00 to Sta. 481+70.00 =     180 LF 
            Total                                                 25,350 LF 
 
            Above total does not include areas where proposed 10’ sidewalks are used. 
  
Earthwork:         
 
            Assume average height of fill is 5’ 
            (25,350 LF x 4’ x 2 Sides x 5’ High) / 27 CF/CY = 37,556 CY Use 38,000 CY 
             Borrow Unit Cost: 2008 GDOT Item = $5.43/CY Use $5.50/CY 
 
Right-of-Way: 
 
            25,350 LF x 4’ x 2 sides= 202,800 SF  
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CALCULATIONS

US 441/SR 15 Widening and Median Construction 
ITEM NO :   B-3 
CLIENT:   GDOT 
Sheet  5  of  5 

 
 

Right  of Way Unit Costs 
 
Total takes from ROW estimate = 20.95 AC small residential 
     24.43 AC large residential 
     41.75 AC Commercial 
   
  Total Area =    86.63 AC =  
      3,773,600 SF 
 
 
Total ROW estimated costs including scheduling, Court etc = $62,000,000 
 
Average Cost/SF = $62.00/3.7736 = $16.43 
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DEVELOPMENT AND RECOMMENDATION PHASE 

US 441/SR 15 Widening and Median Construction 

IDEA No.: 
 

B-4 

PAGE No.: 
 

1 of 3 

CREATIVE IDEA:   
 
Use 5-lane typical section through entire length of project. 

Comp By:    DPC   Date: 6.22.09             Checked By:    DCW    Date:   6.23.09 
 
Original Concept:  
 
There are approximately 10 different roadway typical sections proposed for this project: a 20-foot 
raised median section, a 17-foot raised median section, a 12-foot raised median section, a 6-foot 
raised median section, a variable width raised median with 12-foot travel lanes as well as a 17-foot 
raised median section with 11-foot travel lanes. 
 
Proposed Change:   
 
It is recommended that we utilize a 5-lane typical section (14-foot wide center lane) with 4 12-foot 
wide travel lanes from beginning to end of project.  
 
 
Justification:    
 
The 5-lane section would accommodate current and future local AADT traffic demands, provide 
unlimited access to the 200 plus side road and driveway movements, appease the local business 
establishment requests for location access, and reduces safety concerns with a new posted speed 
limit of 45 MPH throughout the limits of the project. Several existing sections of SR 441 are 
already working effectively as a 5-lane section. 
 
The reduction in total roadway section would reduce the amount of ROW required for the project 
as well as reduce the amount of roadway, bridge, and earthwork construction costs.     
 
This concept results in significant cost savings to the project. 
 
 

LIFE CYCLE COST 
SUMMARY 

CAPITAL 
COST 

FUTURE  
COST 

PRESENT WORTH 

INITIAL COST  - Original 8,617,000  

 - Proposed 5,735,000  

 - Savings 2,882,000  2,882,000

FUTURE COST - Savings  -0-

TOTAL PRESENT WORTH SAVINGS 2,882,000

US 441 Widening 
6115070004.36

GDOT 
July 14, 2009                             45

mchristi
Stamp



COST WORKSHEET
PROJECT: US 441/SR 15 Widening and Median

Construction
Sheet   2   of    3

CONSTRUCTION ELEMENT ORIGINAL ESTIMATE NEW ESTIMATE

ITEM Units
No. 

Units
Cost/
Unit Total Cost

No. 
Units

Cost/
Unit Total Cost

SF 220,560 $16.43 3,623,801
TN 4,080 17.76 72,461
TN 26,590 60.01 1,595,666
TN 6,650 68.12 452,998
TN 4,985 64.41 321,084
LF 250 $37.73 9,433
CY 81,690 $3.71 303,070
LF 77,980 $15.79 1,231,304
LF 77,980 0.45 35,091

GLF 77,980 0.37 28,853
EA 15 100 1,500

Conc. curb & gutter, 8" x 30", Tp 2

Thermoplastic solid traf. Stripe, 5" yel

Thermoplastic skip traf. Stripe, 5" yel

Thermoplastic pvmt. Marking, arrow

ITEM No:   B-4
CLIENT:   GDOT

Right-of-Way

GAB, 12" thick

25 mm recycled superpav, 880#/SY

19 mm recycled superpav, 165#/SY

12.5 mm recycled superpav, 220#/SY

Storm drain pipe, 18" H 1-10

Unclassified excavation, soil

1,543,807
ROW SUBTOTAL 3,623,801 2,507,652
Markups---
  Construction Item 70.2% 1,084,370 1,761,375
  ROW Item 62.0% 2,248,423 1,555,898

TOTAL 8,500,401 5,824,925

TOTAL ROUNDED 8,500,000 5,825,000

Construction SUBTOTAL
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CALCULATIONS

US 441/SR 15 Widening and Median Construction 
ITEM NO :   B-4 
CLIENT:   GDOT 
Sheet  3  of  3 

 
 

Mainline station breakdowns per typical section type: All other areas are proposed flush 
medians already. Total project length is 39,600 LF. 

1. Proposed 20-foot median section: 
STA 104+12 to 387+00 = 28,300 LF 
STA 448+40 to 501+80 =   5,340 LF 
STA 404+50 to 409+70 =      520 LF 
STA 417+00 to 419+50 =      250 LF 
STA 425+50 to 428+00 =      250 LF 
Total = 34,670 LF 

 
2. Proposed 17-foot median section: 

STA 387+00 to 404+50 = 1,750 LF 
STA 409+70 to 417+00 =    730 LF 
STA 428+00 to 445+00 = 1,700 LF 
Total = 4,180 LF     Grand total = 38,840 LF 
 

Curb and Gutter Section and Thermoplastic Striping: 
Remove all curb and gutter on both sides of inside median shoulder and all radius sections located 
at median breaks.  38,840’ x 2 + (15 x 20’) = 77,980 LF 
 
GAB and Asphalt SY to Ton calculations: 

1. Proposed 14-foot center lane section: (34,670’ + 4,180’) x 14’ / 9 SY = 60,434 SY 
GAB – 135 # x 60,434 SY / 2,000 # = 4,080 Tons  
12.5 mm mix – 165 # x 60,434 SY / 2,000 # = 4,985 Tons  
19 mm mix – 220 # x 60,434 SY / 2,000 # = 6,650 Tons 
25 mm mix – 880 # x 60,434 SY / 2,000 # = 26,590Tons 

 
Right-of-Way (ROW) Cost: 
Estimated right-of-way cost was calculated by DW and given as $16.43 per SF.   

1. 20-foot median section:  20’ – 14’ = 6’ x 34,670’ = 208,020 SF 
2. 17-foot median section: 17’ – 14’ = 3’ x 4,180’ =      12,540 SF 

Unclassified Embankment, Soil:  

1. 20-foot median:  34,670’ x 6’ width x 10’ avg. depth =  2,080,200 CF / 27 = 77,045 CY 

2.  20-foot median:  4,180’ x 3’ width x 10’ avg. depth =  125,400 CF / 27 = 4,645 CY 

Total = 81,690 CY 
 
18” Storm Drain Cross-Drain Pipes:  No drainage plans available for review.  1,000 LF estimated 
in report.  Will assume 25% cross drains will be affected by lane width reduction.  Therefore use 
250 LF. 
 
Bridge Width:  Existing Betty Creek bridge will be sufficient to leave in place and make no 
improvements.  The E. Tennessee River bridge is to be replaced regardless and does not add cost to 
the suggestion. 
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DEVELOPMENT AND RECOMMENDATION PHASE 

US 441/SR 15 Widening and Median Construction 

IDEA No.: 
 

D-1 

PAGE No.: 
 

1  of  4 

CREATIVE IDEA:   
Use a 17’ raised median in lieu of the proposed 20’ raised 
median 

Comp By:   AW   Date:  06/23/09     Checked By:    DCW    Date:   6/23/09 
 
Original Concept:   
 
 
With the exception of the area around Dillard, the original concept calls for a 20’ raised median. 
 
 
Proposed Change:   
 
 
 
Use a 17’ raised median in lieu of the currently proposed 20’ raised median. 
 
 
Justification:   
 
 
The 17’ raised median will function essentially the same as the 20’ raised median but will save 3’ 
of right-of-way and earthwork. At the left turn bays it will provide an area 1’ wide between the 
face of curbs to shield the turn lane. 
 
Additionally, a 17’ raised median is currently proposed for portions of this project. 
 
 
 

LIFE CYCLE COST 
SUMMARY 

CAPITAL 
COST 

FUTURE  
COST 

PRESENT WORTH 

INITIAL COST  - Original 2,871,000  

 - Proposed 0  

 - Savings 2,871,000  2,871,000

FUTURE COST - Savings  -0-

TOTAL PRESENT WORTH SAVINGS 2,871,000
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SKETCH  

US 441/SR 15 Widening and Median Construction 
ITEM NO :  D-1 
CLIENT:    GDOT 
Sheet   2 of 4  
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COST WORKSHEET

PROJECT: US 441/SR 15 Widening and Median
Construction

Sheet  3   of  4 
CONSTRUCTION ELEMENT ORIGINAL ESTIMATE NEW ESTIMATE

ITEM Units No. Units
Cost/
Unit Total Cost

No. 
Units

Cost/
Unit Total Cost

CY 18,800 5.50 103,400

LF 130         15.79 2,053

SF 101,100 16.43 1,661,073 0

105,453 0
ROW SUBTOTAL 1,661,073 0
Markups---
  Construction Item 70.2% 74,070 0
  ROW Item 62.0% 1,030,629 0

TOTAL 2,871,225 0

TOTAL ROUNDED 2,871,000 0

Construction SUBTOTAL

Right-of-Way

ITEM No:  D-1
CLIENT:   GDOT

Borrow

8" x 30" Concrete Curb & Gutter
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CALCULATIONS

US 441/SR 15 Widening and Median Construction 
ITEM NO : D-1   
CLIENT:   GDOT 
Sheet  4  of  4 

 
 
 

Assume length:  
            Sta. 104+12.50 to Sta. 182+20.00 =   7,808 LF 
 Sta. 182+20.00 to Sta. 184+00.00 =      180 LF  
            Sta. 184+00.00 to Sta. 387+00.00 = 20,300 LF 
            Sta. 387+00.00 to Sta. 388+60.00 =        80 LF  (Transition, use 1/2 of the distance) 
            Sta. 445+00.00 to Sta. 448+40.00 =      170 LF (Transition, use 1/2 of the distance) 
            Sta. 448+40.00 to Sta. 479+90.00 =   3,150 LF 
            Sta. 479+90.00 to Sta. 481+70.00 =      180 LF 
            Sta. 481+70.00 to Sta. 500+00.00 =   1,830 LF 
            Total                                                 33,698 LF  
 
    Above total does not include areas where medians on typical sections are other than 20’. 
  
Earthwork:         
 
            Assume average height of fill is 5’ 
            (33,698 LF x 3’ x 5’ High) / 27 CF/CY = 18,721 CY Use 18,800 CY 
             Borrow Unit Cost: 2008 GDOT Item = $5.43/CY Use $5.50/CY 
 
Curb & Gutter: 
 
 The median will be 3’narrower. This will only affect the length of curb and gutter at 
 the median crossovers. There are 21 crossovers proposed in this section of median. 
 The length of curb & gutter is: 
 
  21 x 2 sides x 3’ = 126 LF, Use 130 LF 
 
Right-of-Way: 
 
  33,698 LF x 3’ = 101,094 SF, Use 101,100 SF  
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DEVELOPMENT AND RECOMMENDATION PHASE 

US 441/SR 15 Widening and Median Construction 

IDEA No.: 
 

D-3 

PAGE No.: 
 

1  of  4 

CREATIVE IDEA:   
Use a 16’ raised median in lieu of the proposed 20’ raised 
median 

Comp By:   AW   Date:  06/24/09         Checked By:   DCW    Date:   06/24/09 
 
Original Concept:   
 
 
With the exception of the area around Dillard, the original concept calls for a 20’ raised median. 
 
 
 
Proposed Change:   
 
 
Use a 16’ raised median in lieu of the currently proposed 20’ raised median. 
 
 
 
Justification:   
 
 
The 16’ raised median will function essentially the same as the 20’ raised median but will save 4’ 
of right-of-way and earthwork. At the left turn bays a 2’ wide raised median can be accommodated 
by reducing the gutter width to 1’ and eliminating the gutter. 
 
 
 
 

LIFE CYCLE COST 
SUMMARY 

CAPITAL 
COST 

FUTURE  
COST 

PRESENT WORTH 

INITIAL COST  - Original 3,828,000  

 - Proposed -0-  

 - Savings 3,828,000  3,828,000

FUTURE COST - Savings  -0-

TOTAL PRESENT WORTH SAVINGS 3,828,000
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SKETCH  

US 441/SR 15 Widening and Median Construction 
ITEM NO :  D-3 
CLIENT:    GDOT 
Sheet   2 of 4  
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COST WORKSHEET

PROJECT: US 441/SR 15 Widening and Median
Construction

Sheet  3   of  4 
CONSTRUCTION ELEMENT ORIGINAL ESTIMATE NEW ESTIMATE

ITEM Units No. Units
Cost/
Unit Total Cost

No. 
Units

Cost/
Unit Total Cost

CY 25,000 5.50 137,500

LF 170       15.79 2,684

SF 134800 16.43 2,214,764 0

140,184 0
ROW SUBTOTAL 2,214,764 0
Markups---
  Construction Item 70.2% 98,465 0
  ROW Item 62.0% 1,374,172 0

TOTAL 3,827,586 0

TOTAL ROUNDED 3,828,000 0

ITEM No:  D-3
CLIENT:   GDOT

PROPOSED SAVINGS

Borrow

8" x 30" Concrete Curb & Gutter

Right-of-Way

Construction SUBTOTAL
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CALCULATIONS

US 441/SR 15 Widening and Median Construction 
ITEM NO : D-3   
CLIENT:   GDOT 
Sheet  4  of  4 

 
 
 

Assume length:  
            Sta. 104+12.50 to Sta. 182+20.00 =   7,808 LF 
 Sta. 182+20.00 to Sta. 184+00.00 =      180 LF  
            Sta. 184+00.00 to Sta. 387+00.00 = 20,300 LF 
            Sta. 387+00.00 to Sta. 388+60.00 =        80 LF  (Transition, use 1/2 of the distance) 
            Sta. 445+00.00 to Sta. 448+40.00 =      170 LF (Transition, use 1/2 of the distance) 
            Sta. 448+40.00 to Sta. 479+90.00 =   3,150 LF 
            Sta. 479+90.00 to Sta. 481+70.00 =      180 LF 
            Sta. 481+70.00 to Sta. 500+00.00 =   1,830 LF 
            Total                                                 33,698 LF  
 
    Above total does not include areas where medians on typical sections are other than 20’. 
  
Earthwork:         
 
            Assume average height of fill is 5’ 
            (33,698 LF x 4’ x 5’ High) / 27 CF/CY = 24,961 CY Use 25,000 CY 
             Borrow Unit Cost: 2008 GDOT Item = $5.43/CY Use $5.50/CY 
 
Curb & Gutter: 
 
 The median will be 4’narrower. This will only affect the length of curb and gutter at 
 the median crossovers. There are 21 crossovers proposed in this section of median. 
 The length of curb & gutter is: 
 
  21 x 2 sides x 4’ = 168 LF, Use 170 LF 
 
Right-of-Way: 
 
  33,698 LF x 4’ = 134,792 SF, Use 134,800 SF  
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DEVELOPMENT AND RECOMMENDATION PHASE 

US 441/SR 15 Widening and Median Construction 

IDEA No.: 
 

H-1 

PAGE No.: 
 

1  of  4 

CREATIVE IDEA:   
Use additional walls instead of slopes to reduce the need to 
purchase new R/W  

Comp By:   AS   Date:  6/23/09      Checked By:   DCW    Date:   6/23/09 
 
Original Concept:   
 
Sloped fill embankment or cutting of slopes are used to widening the roadway.  Three MSE walls 
are also proposed to be used. 
 
 
 
Proposed Change:   
 
 
The required new Right-of-Way can be reduced by using additional retaining walls i.e., both fill 
walls like MSE (Mechanically stabilized earth walls) and cut walls like Tie-Back or Reinforced 
concrete retaining walls.  The use of tie back walls is based on the geotechnical information 
obtained from the project constructed on this Route just south of this project. 
 
 
Justification:   
 
 
There are several places where in order to widen the roadway, large areas of new additional R/W 
is required.  Use of walls will help reduce the need for large areas for additional R/W.  This also 
results in significant savings in construction cost of the project.   
 
 
 
 

LIFE CYCLE COST 
SUMMARY 

CAPITAL 
COST 

FUTURE  
COST 

PRESENT WORTH 

INITIAL COST  - Original 44,890,000  

 - Proposed 12,610,000  

 - Savings 32,280,000  32,280,000

FUTURE COST - Savings  -0-

TOTAL PRESENT WORTH SAVINGS 32,280,000
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COST WORKSHEET
PROJECT: US 441/SR 15 Widening and Median

Construction
Sheet  4   of    4

CONSTRUCTION ELEMENT ORIGINAL ESTIMATE NEW ESTIMATE

ITEM Units
No. 

Units
Cost/
Unit Total Cost

No. 
Units

Cost/
Unit Total Cost

LS 1 LS 20,664,833
LS 1 LS 6,696,667

LS 1 LS 7,409,725

NEW R/W FOR USE OF SLOPES

UNCLASSIFIED EXCAVATION 

NEW RETAINING WALL 
LOCATIONS

ITEM No:  H-1
CLIENT:   GDOT

6,696,667 7,409,725
ROW SUBTOTAL 20,664,833
Markups---
  Construction Item 70.2% 4,703,739 5,204,591
  ROW Item 62.0% 12,821,702 0

TOTAL 44,886,941 12,614,316

TOTAL ROUNDED 44,890,000 12,610,000

Construction SUBTOTAL
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DEVELOPMENT AND RECOMMENDATION PHASE 

US 441/SR 15 Widening and Median Construction 

IDEA No.: 
 

J-1 

PAGE No.: 
 

1  of  1 

CREATIVE IDEA:  Design Consideration 
 
Evaluate traffic control cost used in cost estimate 

Comp By:       Date:        Checked By:        Date:    
 
Original Concept:   
 
The current GDOT cost estimate shows a base cost of $974,000 for this item.  (Item # 150-1000 
and 150-5010). 
 
 
 
Proposed Change:   
 
Given the quantity of work associated with this project, this item appears to be low. 
 
 
 
Justification:   
 
 
Given the magnitude of work including two bridges and the Cities of Dillard and Mountain City, it 
appears the nominal 2% of construction costs estimate may be low. 
 
 
 
 
 
 

Design Consideration 

LIFE CYCLE COST 
SUMMARY 

CAPITAL 
COST 

FUTURE  
COST 

PRESENT WORTH 

INITIAL COST  - Original  

 - Proposed  

 - Savings  

FUTURE COST - Savings  

TOTAL PRESENT WORTH SAVINGS N/A
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DEVELOPMENT AND RECOMMENDATION PHASE 

US 441/SR 15 Widening and Median Construction 

IDEA No.: 
 

J-2 

PAGE No.: 
 

1  of  2 

CREATIVE IDEA:   
Use the existing bridge at Little Tennessee river as it is without 
widening.  

Comp By:   Aruna Sastry  Date:  6/23/09     Checked By:   DCW    Date:   6/23/09 
 
Original Concept:   
 
Widen the bridge to accommodate the typical section.  
 
 
 
Proposed Change:   
 
 
Do not widen the existing bridge at Little Tennessee River.  
 
 
 
Justification:   
 
 
 
The required new width of the bridge for the typical section is 83’-0” (to accommodate 4-lane 
section with 20’-0” median and sidewalks).  Available width of the existing bridge is 82’-0”. 
It is not feasible to widen the bridge for 1 ft.  This bridge has a high sufficiency rating of 88 and 
should function for many years with no work proposed under this contract. 
 
 
 
 
 

LIFE CYCLE COST 
SUMMARY 

CAPITAL 
COST 

FUTURE  
COST 

PRESENT WORTH 

INITIAL COST  - Original 290,700  

 - Proposed 0  

 - Savings 290,700  290,700

FUTURE COST - Savings  -0-

TOTAL PRESENT WORTH SAVINGS 290,700
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COST WORKSHEET
PROJECT: US 441/SR 15 Widening and Median

Construction
Sheet   2   of   2

CONSTRUCTION ELEMENT ORIGINAL ESTIMATE NEW ESTIMATE

ITEM Units
No. 

Units
Cost/
Unit Total Cost

No. 
Units

Cost/
Unit Total Cost

LS 1 LS 170,775

0 0 0

ITEM No:  J-2
CLIENT:   GDOT

WIDEN THE EXISTNIG BRIDGE 
AT LITTLE TENNESSEE RIVER

PORPOSED CHANGE - NOT TO 
WIDEN THE BRIDGE

170,775 0
ROW SUBTOTAL
Markups---
  Construction Item 70.2% 119,952 0
  ROW Item 62.0% 0 0

TOTAL 290,727 0

TOTAL ROUNDED 290,700 0

Construction SUBTOTAL
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DEVELOPMENT AND RECOMMENDATION PHASE 

US 441/SR 15 Widening and Median Construction 

IDEA No.: 
 

J-3 

PAGE No.: 
 

1  of  3 

CREATIVE IDEA:   
Use 2″ 19 mm recycled asphalt concrete sidewalks on 3″ GAC 
in lieu of 4″ concrete sidewalks. 

Comp By:    DCW   Date:     6/24/09   Checked By:   AW    Date:   6/24/09 
 
Original Concept:   
 
The proposed design features the use of 4” thick, 5-foot wide concrete sidewalks located on both 
sides of the SR 1 / US 27 corridor and various side streets. 
 
 
Proposed Change:   
 
 
The VE Team recommends that the Design Team consider utilizing a 2-inch thick (19 mm asphalt 
mix), 5-foot wide recycled asphaltic concrete placed on top of a 3-inch GAB base.  
 
 
Justification:   
 
 
Concrete materials for sidewalks have typically been specified on most Department projects to 
date.  The recent use of 8 to 12 foot wide multi-purpose trails throughout Georgia communities 
constructed with recycled asphaltic concrete material has grown rapidly due to its flexibility, ease 
of construction, schedule reducing, and durability characteristics.  Contractor equipment is readily 
available and asphalt concrete construction production rates are much greater than the time 
consuming form / pour / finish / break down activities associated with typical concrete flatwork 
construction. 
 
 
 

LIFE CYCLE COST 
SUMMARY 

CAPITAL 
COST 

FUTURE  
COST 

PRESENT WORTH 

INITIAL COST  - Original 1,428,000  

 - Proposed 386,000  

 - Savings 1,042,000  1,042,000

FUTURE COST - Savings  -0-

TOTAL PRESENT WORTH SAVINGS 1,042,000
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COST WORKSHEET
PROJECT: US 441/SR 15 Widening and Median

Construction
Sheet   2   of   3

CONSTRUCTION ELEMENT ORIGINAL ESTIMATE NEW ESTIMATE

ITEM Units
No. 

Units
Cost/
Unit Total Cost

No. 
Units

Cost/
Unit Total Cost

SY 26,111 32 838,685
T 2,154 68.12 146,730
T 4,504 17.76 79,991

ITEM No:    J-3
CLIENT:   GDOT

4 ″ Concrete Sidewalk

19mm Recycled AC

3 inches GAB

838,685 226,722
ROW SUBTOTAL
Markups---
  Construction Item 70.2% 589,093 159,249
  ROW Item 62.0% 0 0

TOTAL 1,427,778 385,971

TOTAL ROUNDED 1,428,000 386,000

Construction SUBTOTAL
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CALCULATIONS

US 441/SR 15 Widening and Median Construction 
ITEM NO :   J-3 
CLIENT:   GDOT 
Sheet  3  of  3 

 
 

GAB: 
 
Weight = 2.07T/CY 
   Sidewalk = 5 ft. X 0.25ft. X 1 ft. = .046 CY/LF sidewalk = 0.09583T/LF sidewalk 
   27 ft³/CY 
 
  Total length = 23,500 LF X 2 (both sides – see VE Item B-2) = 47,000 ft 
  Total GAB = 47,000 X 0.09583 = 4,504T 
 
 
19mm AC = 165#/SY 
  Sidewalk = 5ft X 1 ft  = 0.5556SY/LF sidewalk 
  9SF/SY 
   Total 19mm = 0.5556 X 47,000LF X 165#/SY   = 2,154T 19 mm 
   2000 #/ T 
 
Existing Concrete Sidewalks: 
 5ft X 47,000 ft  = 26,111 SY 
     9SF/SY 
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DEVELOPMENT AND RECOMMENDATION PHASE 

US 441/SR 15 Widening and Median Construction 

IDEA No.: 
 

J-4 

PAGE No.: 
 

1  of  2 

CREATIVE IDEA:   
Delete the 5 inch thermoplastic white edge stripe against the 
concrete gutter 

Comp By:    DCW   Date:    6/24/09    Checked By:   AS    Date:   6/24/09 
 
Original Concept:   
 
Current typical signing and marking plans call for the placement of a 5” wide, white thermoplastic 
edge line striping to be placed on roadway where curb and gutter section is designated. 
 
 
 
 
Proposed Change:   
 
Eliminate all 5” wide white edge line thermoplastic striping next to curb and gutter sections. 
 
 
 
Justification:   
 
 
The elimination of white striping on black asphalt next to bleached white concrete curb and gutter 
does not diminish directional or safety concerns.  This recommendation reverts back to a past 
GDOT policy where edge line striping was not specified in typical curb and gutter roadway 
sections.    
 
 
 
 
 

LIFE CYCLE COST 
SUMMARY 

CAPITAL 
COST 

FUTURE  
COST 

PRESENT WORTH 

INITIAL COST  - Original 61,300  

 - Proposed -0-  

 - Savings 61,300  61,300

FUTURE COST - Savings  -0-

TOTAL PRESENT WORTH SAVINGS 61,300
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COST WORKSHEET
PROJECT: US 441/SR 15 Widening and Median

Construction
Sheet   2   of   2 

CONSTRUCTION ELEMENT ORIGINAL ESTIMATE NEW ESTIMATE

ITEM Units
No. 

Units
Cost/
Unit Total Cost

No. 
Units

Cost/
Unit Total Cost

LF 81,800 0.44 35,992 0 0

ITEM No:  J-4
CLIENT:   GDOT

White solid 5 inch thermoplastic

35,992 0
ROW SUBTOTAL
Markups---
  Construction Item 70.2% 25,281 0
  ROW Item 62.0% 0 0

TOTAL 61,273 0

TOTAL ROUNDED 61,300 0

Construction SUBTOTAL
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COST MODEL 
VALUE ENGINEERING 

 
COST  MODEL / DISTRIBUTION 

By 
Decreasing Item Number 

 
Project No. EDS00-0441-00(028) 

US 441/SR 15 Widening and Median Construction 
PI No. 122090 
Rabun County 

 
June 2009 

 
Element 

ID. 
 

Item Description 
Cost 

x $1,000 
 

% 
A Right of Way 100,469 53 
B AC Pavement 30,792 16 
C Grading 25,856 14 

83% Cost Line 
D Concrete median 7,047 4 
E Concrete curb and gutter and concrete gutters 3,447 2 
F Storm drainage 3,017 2 
G Aggregate base and surface courses 2,844 2 
H MSE walls 2,756 2 
I New bridge over Betty Creek 2,540 1 
J Erosion control 1,947 1 
K Concrete sidewalk and driveways 1,768 1 
L Traffic control and field office 1,713 1 
M Utilities 1,399 1 
N Guardrail 741 - 
O Signing and marking 599 - 
P Class A concrete 337 - 
Q Pavement reinf. fabric strips 319 - 
R Widen bridge over Little Tennessee River 290 - 
S Traffic signals 91 - 
T Sanitary manhole 85 - 
U Changeable message sign 73 - 
V Right of way markers 32 - 
    
    
 TOTAL $188,162 100% 
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         Page 1 of 1 

INFORMATION PHASE  -------  FUNCTION ANALYSIS 
US 441/SR 15 Widening and Median Construction 

System:  Improve Corridor 
Function: Improve Safety 

ITEM    FUNCTION INITIAL DOLLARS       ( x 1,000 ) 

No. DESCRIPTION  Verb  Noun Kind* Cost % of Total Worth 
A Right of Way Store Project S 100,469 53 70,000 
B AC Pavement Support Traffic B 30,792 16 25,000 
  Support  Bicycles     

C Grading Support Pavement S 25,856 14 16,000 
  Hold Slopes     

D Concrete Median Divide Traffic B 7,047 4 3,700 
  Improve Safety     
  Allow Turns     

E Concrete C&G and concrete gutters Demark Edge S 3,447 2 1,600 
  Contain Fluids     
  Drain Pavement     

F Storm Drainage Transport  Fluids B 3,017 2 1,400 
G Aggregate Base Support Pavement B 2,844 2 2,500 
H MSE Walls Reduce  R/W S 2,756 2 5,200 
I New Bridge – Betty Creek Span Stream B 2,540 1 2,414 

TOTALS  178,768 96 127,814 
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                Page 1 of 3 
CREATIVE PHASE 
Creative Idea Listing 

JUDGMENT PHASE 
Idea Evaluation 

US 441/SR 15 Widening and Median Construction 
 

NO. 
 

CREATIVE IDEA 
 

COMMENTS 
IDEA 

RATING ** 
A Right of Way   

A-1 Use more MSE walls  at Sta 113  See H-1 
A-2 Use 2;1 slopes with guard rail   √ 
A-3 Use temporary easements vs R/W when purchasing land  √ 

    
    

B AC Pavement   
B-1 Reduce lane widths to 11 feet throughout  √ 
B-2 Combine bicycle lane with multi-use trail  √ 
B-3 Reduce shoulder width to 12 feet  √ 
B-4 Use 5 lane section throughout  √ 
B-5 Use urban section throughout Drainage increases makes it not cost 

effective. 
X 

    
    

    
    

 **  √ = Idea will be evaluated; X= idea will be dropped; DC = Design Consideration – presented for consideration by the design team 
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                Page 2 of 3 
 

NO. 
 

CREATIVE IDEA 
 

COMMENTS 
IDEA 

RATING ** 
D Concrete Median   

D-1 Reduce median width to 17 feet  √ 
D-2 Reduce median width to 6 feet Increased construction costs with transitions. X 
D-3 Reduce median width to 16 feet  √ 

    
    

E Concrete Curb and Gutter   
E-1 Use asphalt C & G High truck use would result in damage to curb X 

    

H MSE Walls   
H-1 Use alternate wall type – tie backs and increase use  √ 
H-2 Allow Keystone walls Proprietary wall X 
H-3 Use rock face and no walls where possible Dependant on geotechnical investigation DC 

    
I New Bridge at Betty Creek   

I-1 Use culvert in lieu of bridge Would require 6+ 10 X 10 units – not cost 
effective 

X 

    
    

    
**  √ = Idea will be evaluated;  X= idea will be dropped;  DC= Design Consideration – presented for consideration by the design team  
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               Page 3 of 3 
 

NO. 
 

CREATIVE IDEA 
 

COMMENTS 
IDEA 

RATING ** 
J Other   

J-1 Evaluate traffic control cost Appears low for project size DC 
J-2 Do not widen Little Tennessee River bridge  √ 
J-3 Use asphalt sidewalks  √ 
J-4 Delete white edge stripe on pavement, use concrete  √ 

    
    
    

    
    
    
    
    
    
    
    
    
    

    
**  √ = Idea will be evaluated;  X= idea will be dropped;  DC= Design Consideration – presented for consideration by the design team 
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VESTUDY SIGN-IN SHEET

Project No.: EDSOO-0441-00(028) County: Rabun PI No,: 122090 Date: June 22-25, 2009

NAME EMPLOYEE
IDNO.

DOT OFFICE OR
COMPANY

PHONE EMAIL ADDRESS
NUMBER

j Lisa L. Myers 00244168 Engineering Services 404-631-1770 Imyers@dot.ga.gov
James K. Magnus 00208161 Construction 404-631-1971 jmognus@dot.go.gov
Ken Werho 00258268 Traffic Operations 404-635-8144 kwerho@dot.go.gov

II Ron Wishon 00208180 Engineering Services 404-631-1753 rwishon@dot.ga.gov
Ii Matt Sanders 00284154 Engineering Services 404-631-1752 msanders@dot.ga.gov
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