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Toombs County 

 
Introduction 
 
This report presents the results of a value engineering (VE) study conducted on the concept level 
design for improvements to US 1 / SR 4 in Toombs County located approximately 180 miles 
southeast of Atlanta.  It was conducted April 4-7, 2011, at the Georgia DOT General Office in 
Atlanta using a five person VE team.   

Included are six projects that will be studied in four packages for a total of 23.7 miles of roadway 
improvements.  The project starts just south of the border with Appling County south of the 
crossing of the Altamaha River and proceeds north to just north of Lyons, GA at the junction 
with SR 130.  The improvements are part of the Governor’s Road Improvement Program (GRIP) 
initiated in the 1980’s.  The project includes expanding the two lane facility to a four lane 
divided facility. 

The total current estimated construction cost for all project is $128,170,000 million with no 
markups included for inflation, E&C or contingencies.   
 
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 
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.  The reader is encouraged to review all sections of the report in 
order to obtain a complete understanding of the VE process.  
 
Each recommendation was developed using unit costs from the respective project updated 
estimates received on April 4, 2011.  The unit costs used in the individual recommendations do 
not include any markups including inflation, contingencies, or E&C. 
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Results Obtained 
 
The VE team focused their efforts on the high cost items of the project.  Through the use of 
function analysis and “brain storming” techniques, the team generated 18 ideas with 16 being 
identified for additional evaluation as possible recommendations or design suggestions.  Many of 
the ideas affected more than one of the projects and each was developed as a separate idea under 
each project they impacted.  The VE team developed 28 recommendations for consideration by 
the design team.  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 
$16,196,000 in capital cost savings while continuing to provide the required functionality.  This 
is shown in the last column of the Summary Tables that follows the summary description below. 
 
A brief presentation of these recommendations was conducted on April 7th at GDOT General 
Office.  See Appendix C for a listing of those in attendance.  A summary of the 
recommendations follows. 
 
 

Summary of Recommendations 
US 1 / SR 4 Corridor Improvements 

Toombs County 
 
 

Project No EDS00-545-00(23); PI Nos. 522220 and 522225 
 
A:  Right of Way 
 
A-1:  Reduce median width from 44 to 32 feet edge of pavement to edge of pavement.  This 
recommendation reduces the median width which complies with recent GDOT Standards as well 
as with AASHTO Guidelines.  Reducing width would also result in reduced impacts to 
environmentally sensitive areas within the corridor.  Savings results in R/W, earthwork, clearing 
and grubbing, grassing and pavement for the crossovers. 

The total potential savings is $378,000 
 

A-3:  Use right of way to shoulder break and easements beyond.  Savings in the costs of right 
of way using this practice could be substantial.  The easement section would include the slopes 
and ditches outside the shoulder break. 

The total potential savings is $190,000 
 

B:  Structures 
 
B-1:  Reduce the bridge width from 38 feet (gutter to gutter) to 36 feet for each of the five 
(5) structures included in this project.  This is based on the accepted bridge widths in GDOT 
bridge and structures policy manual for rural section (multi-divided) including a 4 ft. (inside 
shoulder) +TW+ 8 ft. (outside shoulder).  

The total potential savings is $1,057,000 
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C:  AC Pavement 
 
C-2:  Reduce paved shoulder width from 6.5 feet to 4 feet.  The purpose of the project is to 
increase capacity by providing additional through lanes.  This can be accomplished with 4’ 
paved shoulders.  AASHTO guidelines do not mandate a required paved shoulder width.  
Savings shown reflects savings in pavement only. 

The total potential savings is $228,000 
 

C-3:  Reduce the amount of side street work.  This idea involves reducing the length of some 
of the side street connections.  The idea evaluated 3 intersections, CR 49, CR 51 and CR 52. 

The total potential savings is $102,000 
 

C-5:  Use reduced depth pavement for medians and left turn lanes.  Because of the lighter 
traffic loadings for these areas, a thinner pavement section than the mainline, full-depth section 
will reduce asphalt, grading and GAB costs. 

The total potential savings is $324,000 
 
 

Project No EDS00-545-00(24); PI No. 522180 
 
A:  Right of Way 
 
A-1:  Reduce median width from 44 to 32 feet edge of pavement to edge of pavement.  This 
recommendation reduces the median width which complies with recent GDOT Standards as well 
as with AASHTO Guidelines.  Reducing the width would also result in reduced impacts to 
environmentally sensitive areas within the corridor.  Savings results in R/W, earthwork, clearing 
and grubbing, grassing and pavement for the crossovers. 

The total potential savings is $357,000 
 

A-3:  Use right of way to shoulder break and easements beyond.  Savings in the costs of right 
of way using this practice could be substantial.  The easement section would include the slopes 
and ditches outside the shoulder break. 

The total potential savings is $93,000 
 

C:  AC Pavement 
 
C-2:  Reduce paved shoulder width from 6.5 feet to 4 feet.  The purpose of the project is to 
increase capacity by providing additional through lanes.  This can be accomplished with 4’ 
paved shoulders.  AASHTO guidelines do not mandate a required paved shoulder width.  
Savings shown reflects savings in pavement only. 

The total potential savings is $118,000 
 

C-3:  Reduce the amount of side street work.  This idea involves reducing the length of some 
of the side street connections.  The idea evaluated 4 intersections, CR 106, CR 103, CR 101 and 
CR 98/102. 

The total potential savings is $345,000 
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C-5:  Use reduced depth pavement for medians and left turn lanes.  Because of the lighter 
traffic loadings for these areas, a thinner pavement section than the mainline, full-depth section 
will reduce asphalt, grading and GAB costs. 

The total potential savings is $277,000 
 

 
Project No EDS00-545-00(25); PI Nos. 522190 & 522185 
 
A:  Right of Way 
 
A-1:  Reduce median width from 44 to 32 feet edge of pavement to edge of pavement.  This 
recommendation reduces the median width which complies with recent GDOT Standards as well 
as with AASHTO Guidelines.  Reducing the width would also result in reduced impacts to 
environmentally sensitive areas within the corridor.  Savings results in R/W, earthwork, clearing 
and grubbing, grassing and pavement for the crossovers. 

The total potential savings is $278,000 
 

A-3:  Use right of way to shoulder break and easements beyond.  Savings in the costs of right 
of way using this practice could be substantial.  The easement section would include the slopes 
and ditches outside the shoulder break. 

The total potential savings is $70,000 
 

B:  Structures 
 
B-1:  Reduce the bridge width from 38 feet (gutter to gutter) to 36 feet for each of the two 
(2) structures included in this project.  This is based on the accepted bridge widths in GDOT 
bridge and structures policy manual for rural section (multi-divided) including a 4 ft. (inside 
shoulder) +TW+ 8 ft. (outside shoulder).  

The total potential savings is $114,000 
 
C:  AC Pavement 
 
C-2:  Reduce paved shoulder width from 6.5 feet to 4 feet.  The purpose of the project is to 
increase capacity by providing additional through lanes.  This can be accomplished with 4’ 
paved shoulders.  AASHTO guidelines do not mandate a required paved shoulder width.  
Savings shown reflects savings in pavement only. 

The total potential savings is $92,000 
 

C-3:  Reduce the amount of side street work.  This idea involves reducing the length of some 
of the side street connections.  The idea evaluated 1 intersection, CR 115. 

The total potential savings is $122,000 
 

C-5:  Use reduced depth pavement for medians and left turn lanes.  Because of the lighter 
traffic loadings for these areas, a thinner pavement section than the mainline, full-depth section 
will reduce asphalt, grading and GAB costs. 

The total potential savings is $185,000 
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Project No EDS00-545-00(26); PI No. 522200 
 
A:  Right of Way 
 
A-1:  Reduce median width from 44 to 32 feet edge of pavement to edge of pavement.  This 
recommendation reduces the median width which complies with recent GDOT Standards as well 
as with AASHTO Guidelines.  Reducing the width would also result in reduced impacts to 
environmentally sensitive areas within the corridor.  Savings results in R/W, earthwork, clearing 
and grubbing, grassing and pavement for the crossovers. 

The total potential savings is $1,065,000 
 

A-1.1:  Reduce median width from 44 to 20 feet and use a cable barrier.  The same benefits 
as A-1.  A 20 foot median can be used with a cable barrier installed two feet off the center of the 
median to account for cable deflection and still prevent vehicle crossovers.  This 
recommendation is more suitable for this project due to increased R/W costs. 

The total potential savings is $1,455,000 
 

A-3:  Use right of way to shoulder break and easements beyond.  Savings in the costs of right 
of way using this practice could be substantial.  The easement section would include the slopes 
and ditches outside the shoulder break. 

The total potential savings is $1,798,000 
 

B:  Structures 
 
B-1:  Reduce the bridge width from 38 feet (gutter to gutter) to 36 feet for each of the four 
(4) structures included in this project.  This is based on the accepted bridge widths in GDOT 
bridge and structures policy manual for rural section (multi-divided) including a 4 ft. (inside 
shoulder) +TW+ 8 ft. (outside shoulder).  

The total potential savings is $338,000 
 
B-3:  Use MSE wall on railroad end of bridge to shorten the bridge over railroad / US 280 
crossing.  Using a MSE wall would allow the bridge structure to be shortened by 72 feet.  This 
savings offsets the cost for the wall. 

The total potential savings is $283,000 
 
B-4:  Eliminate bridges at SR 30 and SR 292 and provide an at grade railroad crossing.  
Based on information received during the study, there are only 2-4 trains per day along this 
corridor which represents a relatively low volume use.  Eliminating the bridges and constructing 
an at-grade crossing would significantly reduce construction costs and long term bridge 
maintenance. Conditions and signalization at an at-grade RR crossing can be improved by 
enhanced crossings with double gates and warning signals.   

The total potential savings is $7,278,000 
 
B-4.1  Eliminate bridges at SR 292.  As an alternate to B-4 above, the new bridges at SR 292 
are proposed due to the proximity of SR 292 to the new RR crossing, a distance of about 800 
feet.  Eliminating these bridges and reconstructing new pavement and earthwork on SR 292 will 
significantly reduce costs while providing the same function and eliminate costly bridges. It 
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would provide an at- grade crossing which is more direct connectivity between the 2 state routes. 
This would eliminate the side loop ramp also. 

 The total potential savings is $2,785,000 
 
C:  AC Pavement 
 
C-2:  Reduce paved shoulder width from 6.5 feet to 4 feet.  The purpose of the project is to 
increase capacity by providing additional through lanes.  This can be accomplished with 4’ 
paved shoulders.  AASHTO guidelines do not mandate a required paved shoulder width.  
Savings shown reflects savings in pavement only. 

The total potential savings is $175,000 
 

C-3:  Reduce the amount of side street work.  This idea involves reducing the length of some 
of the side street connections.  The idea evaluated 1 intersection, CR 295. 

The total potential savings is $175,000 
 

C-5:  Use reduced depth pavement for medians and left turn lanes.  Because of the lighter 
traffic loadings for these areas, a thinner pavement section than the mainline, full-depth section 
will reduce asphalt, grading and GAB costs. 

The total potential savings is $324,000 
 
C-6:  Realign the bypass to utilize more of the existing pavement south of Lyons.  
Realigning the by-pass alignment will reduce construction costs and maintain the current design 
approach of existing pavement re-use, where feasible.  The estimated distance is about 2,000 
feet.  Detailed topographic and environmental constraints will have to be identified prior to final 
layout, however there do not appear to be any critical issues at this phase. 

The total potential savings is $203,000 
 
D:  Unclassified Excavation 
 
D-1:  Reduce design speed to 55 mph.  Reducing the design speed to 55 mph will allow the 
designers more flexibility to develop an economical and appropriate design.  The most critical 
area is at the new bridges over SR 30, the RR and SR 292.  Increasing the grades from 3% to 4 % 
will yield significant cost savings in earthwork.  The project to the north, PI 522130 has already 
implemented 55 mph for the design speed and this would represent a continuation of that through 
the by-pass alignment. 

The total potential savings is $508,000 
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 US 1 / SR 4 Corridor  Improvements 

Toombs 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 

 PI Nos. 522220 & 522225   

A Right of way (R/W)   

A-1 Reduce median width from 44 feet to 32 feet 378,000 -0- 378,000 -0- 378,000 378,000 

A-3 Use R/W to shoulder break, easements beyond 380,000 190,000 190,000 -0- 190,000 190,000 

B Structures   

B-1 Reduce bridge width from 38 feet to 36 feet 
gutter to gutter 

21,838,000 20,781,000 1,057,000 -0- 1,057,000 1,057,000 

C AC Pavement   

C-2 Reduce paved shoulder width from 6.5 feet to 
4.0 feet 

228,000 -0- 228,000 -0- 228,000 228,000 

C-3 Reduce amount of side street work 102,000 -0- 102,000 -0- 102,000 102,000 

C-5 Use reduced full depth pavement for medians 
and left turn lanes 

324,000 -0- 324,000 -0- 324,000 324,000 

 Total Potential Cost Avoidance PI Nos. 522220 & 522225 $2,279,000 
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 US 1 / SR 4 Corridor  Improvements 
Toombs 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 

 PI No.  522180   

A Right of Way   

A-1 Reduce median width from 44 feet to 32 feet 357,000 -0- 357,000 -0- 357,000 357,000 

A-3 Use right of way to shoulder breakpoint and 
easements beyond 

186,000 93,000 93,000 -0- 93,000 93,000 

    

C AC Pavement   

C-2 Reduce paved shoulder width from 6.5 feet to 
4.0 feet 

118,000 -0- 118,000 -0- 118,000 118,000 

C-3 Reduce amount of side street work 345,000 -0- 345,000 -0- 345,000 345,000 

C-5 Use reduced full depth pavement for medians 
and left turn lanes 

277,000 -0- 277,000 -0- 277,000 277,000 

    

 Total Potential Cost Avoidance PI No. 522180  $1,190,000 
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 US 1 / SR 4 Corridor  Improvements 
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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 

 PI Nos.  522190 & 522185   

A Right of way   

A-1 Reduce median width from 44 feet to 32 feet 278,000 -0- 278,000 -0- 278,000 278,000 

A-3 Use right of way to shoulder break and 
easements beyond 

139,000 69,000 70,000 -0- 70,000 70,000 

B Structures   

B-1 Reduce bridge width from 38 feet to 36 feet 
gutter to gutter 

2,354,000 2,240,000 114,000 -0- 114,000 114,000 

C AC Pavement   

C-2 Reduce paved shoulder width from 6.5 feet to 
4.0 feet 

92,000 -0- 92,000 -0- 92,000 92,000 

C-3 Reduce amount of side street work 122,000 -0- 122,000 -0- 122,000 122,000 

C-5 Use reduced full depth pavement for medians 
and left turn lanes 

185,000 -0- 185,000 -0- 185,000 185,000 

 Total Potential Cost Avoidance PI Nos.  522190 & 522185 $861,000 
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 US 1 / SR 4 Corridor  Improvements 
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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 

 PI No.  522200   

A Right of way   

A-1 Reduce median width from 44 feet to 32 feet 1,065,000 -0- 1,065,000 -0- 1,065,000 -0- 

A-1.1 Reduce median width from 44 feet to 20 feet 
and use a cable barrier 

2,127,000 672,000 1,455,000 -0- 1,455,000 1,455,000 

A-3 Use right of way to shoulder break and 
easements beyond 

3,597,000 1,799,000 1,798,000 -0- 1,798,000 1,798,000 

B Structures   

B-1 Reduce bridge width from 38 feet to 36 feet 
gutter to gutter 

6,984,000 6,646,000 338,000 -0- 338,000 75,000 

B-3 Use MSE wall on railroad end of bridge to 
shorten bridge over railroad / SR 280 crossing 

2,511,000 2,228,000 283,000 -0- 283,000 283,000 

B-4 Eliminate bridges at SR 30 and SR 292 and 
provide an at-grade crossing 

8,236,000 958,000 7,278,000 -0- 7,278,000 7,278,000 

B-4.1 Eliminate bridges at SR 292 5,480,000 2,695,000 2,785,000 -0- 2,785,000 -0- 
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 US 1 / SR 4 Corridor  Improvements 
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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 

C AC Pavement   

C-2 Reduce paved shoulder width from 6.5 feet to 
4.0 feet 

175,000 -0- 175,000 -0- 175,000 175,000 

C-3 Reduce amount of side street work 175,000 -0- 175,000 -0- 175,000 175,000 

C-5 Use reduced full depth pavement for medians 
and left turn lanes 

324,000 -0- 324,000 -0- 324,000 324,000 

C-6 Realign the bypass to utilize more of the existing 
pavement south of Lyons 

203,000 -0- 203,000 -0- 203,000 203,000 

D Unclassified Excavation   

D-1 Reduce design speed to 55 mph 508,000 -0- 508,000 -0- 508,000 -0- 

    

 Total Potential Cost Avoidance PI No.  522200 $11,766,000 

    

 Total Potential Cost Avoidance for All Projects $16,196,000 
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STUDY IDENTIFICATION 
  



 

Study Identification 
 

Project:   Date:  April 4-7, 2011 

Location:   Toombs County 
 

 
 

VE Team Members 
 

 
Name: 

 
Title: Organization: 

 
Telephone: 

Stephen Gaines Highway Design Wolverton 770-447-8999 

Steve Bitney Highway Design Stantec 770-813-0882 

Aruna Sastry Structural Sastry Associates 404-932-0373 

George Obaranec Construction MACTEC 770-421-3346 

David Wohlscheid VE Team Facilitator MACTEC 571-217-0808 

 
 

Project Description 
 
The VE study was conducted on April 4-7, 2011 at the Georgia DOT General Office in Atlanta 
using a five person VE team.  The study took place at the concept design phase on six separate 
projects.  These projects were grouped into four packages that run concurrently along the 
corridor for 23.7 miles. 
 
The project starts just south of the border with Appling County south of the crossing with the 
Altamaha River and proceeds north to just north of Lyons, GA at the junction with SR 130.  The 
improvements are part of the Governor’s Road Improvement Program (GRIP) initiated in the 
1980’s.  The project includes expanding the two lane facility to a four lane divided facility. 
 
The improvements include adding two lanes and reconstructing the existing two lanes where 
feasible.  Improvements will be made to horizontal and vertical alignments and the general 
proposed design speed is 65 mph.  A typical section will include four 12 foot travel lanes with a 
44 foot grassed median and an open drainage ditch.  Outside shoulders are proposed to be 10 feet 
with 6.5 feet paved while the inside is 6 feet with 2 feet paved. 
 
The project is currently not programmed for construction.  The Draft Environmental Assessment 
has been approved but will need updating based on the revisions to the concept report.  One of 
the project concerns will be with the historic properties in the area. 
 
Project Constraints 
 
There were no constraints placed upon the VE team prior to the project kickoff. 
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Project Briefing: 
 
The VE team was given a design briefing on the current status and overview of the project by 
Michelle Wright, GDOT Program Delivery.  This was followed by the more detailed project 
discussion by David Acree and Brad McManus, GDOT Roadway Design.  David Acree is 
Design Manager for the southern sections (PI Nos. 522220 and 522225; and PI No. 522180) 
while Brad McManus is Design Manager for the northern sections (PI Nos. 522190 and 522185; 
and PI No. 522200).  No constraints were identified. 

The following items were discussed: 

 Updated cost estimates were provided for all projects 
 The unit costs in the revised estimates would be used wherever possible in the 

development of suggested recommendations. 
 The cost models were developed during the pre-study phase using information provided 

by the design team.  These are used for background information only by the VE Team 
and were not upgraded with the new estimate numbers. 

 The project is part of the GRIP program and is a major north-south corridor for this part 
of Georgia. 

 All projects are at the concept phase of design.  Some are more advanced than others as 
some have preliminary designs to review.  Revised concept design reports have been 
developed for the projects. 

 A Draft Environmental Assessment has been approved for all projects but will need to be 
resubmitted because of the time lapse. 

 The typical section for this project includes four 12 foot travel lanes with a 44 foot 
grassed median and open drainage ditches.  Outside shoulders are proposed to be 10 feet 
with 6.5 feet paved while the inside is 6 feet with 2 feet paved. 

 The project will add two new lanes and reuse the existing two lanes to the greatest extent 
feasible. 

 The major environmental concern along the corridor is wetland impacts. 
 The main concern of the EA document is for impacts on historic resources in the area. 
 The current scheduling for the project is to begin right of way acquisition in 2016. 
 The project immediately to the north of these projects is going to begin construction this 

year.  That project has a 32 foot median. 
 
The remainder of this section shows the project location as well as the updated cost estimate 
sheets furnished by GDOT for the project to give the reader a better understanding of the scope 
of work. 
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Figure 1 

Project Location Map 
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Project Location 
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Figure 2 
Project Vicinity 
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Figure 3 
Project Limits 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Project Limits 
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Project Cost Estimate Summary Sheets 
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VE  RECOMMENDATIONS 
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DEVELOPMENT AND RECOMMENDATION PHASE 

US 1 / SR 4 Corridor Improvements 
PI Nos:  522220 and 522225 

IDEA No.: 
 

A-1 

PAGE No.: 
 

1  of  5 

CREATIVE IDEA:   
 
Reduce median width from 44 feet to 32 feet 

Comp By:   SSB Date:       4/4/11 Checked By:    DCW Date:   4/5/11 
 
Original Concept:   
 
Provide a 44 foot wide grassed median. 
 
 
 
Proposed Change:   
 
Reduce median width from 44 feet to 32 feet. 
 
 
 
Justification:   
 
32 foot medians have been accepted and used in the past for these type of GRIP projects.  A 32' 
median on this type of facility is acceptable per GDOT’s Standards and is also in compliance with 
AASHTO Guidelines.  The reduced median will require 12 feet less right-of-way, will reduce the 
amount of grassing, earthwork, clearing and grubbing, and pavement at the crossover locations, 
and will reduce the required length for all cross drains. 
 
 
 

 
 
 

LIFE CYCLE COST 
SUMMARY 

CAPITAL 
COST 

FUTURE  
COST 

PRESENT WORTH 

INITIAL COST  - Original 378,000  

 - Proposed -0-  

 - Savings 378,000  378,000

FUTURE COST - Savings  -0-

TOTAL PRESENT WORTH SAVINGS 378,000
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SKETCH

US 1 / SR 4 Corridor Improvements 
PI Nos:  522220 & 522225 

ITEM NO :   A-1 
CLIENT: GDOT 
Sheet   2  of  5 

 

 

 

32’-0”
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COST WORKSHEET

PROJECT:  
Sheet    3   of   5

CONSTRUCTION ELEMENT ORIGINAL ESTIMATE NEW ESTIMATE

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

Cost/
Unit Total Cost

Ac 8.10 3,973 32,181

Unclassified excavation CY 71,867 3.30 237,161

Clearing and grubbing Ac 8.10 5,150 41,715

Stormdrain pipe 36", H 1-10 LF 480 60.98 29,270

Permanent grassing Ac 8.10 1,113 9,017

9.5mm SP TN 77 69.55 5,355

19mm SP TN 154 65.79 10,132

25mm SP TN 205 57.93 11,876

GAB TN 47 16.90 794

Gal 140 2.66 372

ITEM No:  A-1
CLIENT:   GDOT

Right-of-way 

US 1 / SR 4 Corridor Improvements 
PI Nos:  522220 and 522225

Tack coat

377,874 0

Markup 0.00% 0 0

TOTAL 377,874 0

TOTAL ROUNDED 378,000 0

SUBTOTAL
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CALCULATIONS

US 1 / SR 4 Corridor Improvements 
PI Nos:  522220 & 522225 

 

ITEM NO :   A-1 
CLIENT:   GDOT 
Sheet   4  of  5 

 

 

Right-of-Way –  
Right-of-Way Unit Costs (522220) 
Use composite unit price for combination of residential, agricultural, and commercial right-
of-way 
 
Residential/Agricultural/Commercial Right-of-Way =   
1.55 x 1.60 x (1  191) x [(3,500 x 46) + (1,000 x 145)] =  $3,973/acre 
 
Residential/Agricultural/Commercial Easement (50% Right-of-Way) = $1,987/acre 
 
Median Taper from 32' to 44' (per plan) = 600' 
7 median opening locations at 100' each 
1 bridge location at 350' 
Total Length = (29,850 + 600) - (350 + 700) = 29,400' total length 
29,400 x 12  43560 = 8.1 acre 
 
Earthwork –  
Total Length = 29,400' 
Assume 14,700' is in 5' fill and 14,700' is in 6' cut 
Excavation – (6 x 12 x 14,700)  27 = 39,200 CY 
Embankment – (5 x 12 x 14,700)  27 = 32,667 CY 
Total = 71,867 CY 
 
Clearing and Grubbing –  
 Total Length = 29,400' 
29,400 x 12  43,560 = 8.1 ac 
 
Drainage Structures –  
Assume 36" RCP at 40 locations. 40 x 12 = 480 LF 
 
Permanent Grassing –  
Total Length = 29,400' 
29,400 x 12  43,560 = 8.1 ac 
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CALCULATIONS

US 1 / SR 4 Corridor Improvements 
PI Nos:  522220 & 522225 

 

ITEM NO :  A-1  
CLIENT:   GDOT 
Sheet  5 of  5 

 

 

Pavement –  
 
Crossover Locations – 7 locations, 100' length, (12 x 100 x 7)  9 = 933 SY 
 
9.5mm, 165 lb/SY  933 x 165  2,000 = 77 TN 
19.0mm, 220 lb/SY  933 x 330  2,000 = 154 TN 
25.0mm, 440 lb/SY  933 x 440  2,000 = 205 TN 
Tack Coat   933 x 0.05 x 3 = 140 GA   
GAB    933 x 100  2,000 = 47 TN 
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DEVELOPMENT AND RECOMMENDATION PHASE 

US 1 / SR 4 Corridor Improvements 
PI Nos:  522220 and 522225 

IDEA No.: 
 

A-3 

PAGE No.: 
 

1  of  4 

CREATIVE IDEA:   
 
Use right-of-way to shoulder breakpoint and easements beyond 

Comp By:   SWG Date:     4/7/11 Checked By:    DCW Date:  4/7/11   
 
Original Concept:   
 
The original concept shows required right-of-way for all shoulders and slopes. 
 
 
 
Proposed Change:   
 
The revised concept shows required right-of-way to the shoulder breakpoint and easements for 
slopes and ditches. 
 
 
 
Justification:   
 
The purpose of the project is to increase capacity by providing additional through lanes.  This can 
be accomplished with slopes and ditches included in easements instead of required right-of-way. 
 
 
 
 
 
 
 
 

 

LIFE CYCLE COST 
SUMMARY 

CAPITAL 
COST 

FUTURE  
COST 

PRESENT WORTH 

INITIAL COST  - Original 380,000  

 - Proposed 190,000  

 - Savings 190,000  190,000

FUTURE COST - Savings  -0-

TOTAL PRESENT WORTH SAVINGS 190,000
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SKETCH  

SR 4 / US 1 Corridor Improvements 
PI Nos:  522220 and 522225 

ITEM NO :  A-3 
CLIENT:    GDOT 
Sheet   2  of   4 

 
Original Concept 
 
 
 
 
 
 
 
 
 
Revised Concept (250' Required Right-of-Way Sections on New Location) 
 
         69' Easement                                                                                                                       69' Easement 
 
                                 112' Shoulder Breakpoint to Shoulder Breakpoint (required right-of-way) 
                        
 
 
 
 
 
 
Revised Concept (Typical 250' Required Right-of-Way on Exist Right-of-Way) 
                      
 
                                                    140' Shoulder Breakpoint (Lt) to Exist Right-of-Way (Rt) 
 
                    Required                                                                                                                                       
    Easement   Right-of-Way                                                                                                                    Easement 
                                                                Typical 100' Exist Right-of-Way 
  
                                                112' Shoulder Breakpoint to Shoulder Breakpoint 
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COST WORKSHEET

PROJECT:  
Sheet   3  of   4    

CONSTRUCTION ELEMENT ORIGINAL ESTIMATE NEW ESTIMATE

ITEM Units
No. 

Units
Cost/
Unit Total Cost

No. 
Units

Cost/
Unit Total Cost

Ac 95.6 3,973 379,819

Ac 95.6 1,987 189,957

ITEM No:  A-3
CLIENT:   GDOT

Right of way

Easement

US 1 / SR 4 Corridor Improvements 
PI Nos:  522220 and 522225

379,819 189,957

Markup 0.00% 0 0

TOTAL 379,819 189,957

TOTAL ROUNDED 380,000 190,000

SUBTOTAL
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CALCULATIONS

SR 4 / US 1 Corridor Improvements 
PI Nos:  522220 and 522225 

 

ITEM NO :   A-3 
CLIENT:   GDOT 
Sheet  4  of  4 

 

 

 
 
Right-of-Way Unit Costs (522220 & 522225) 
Use composite unit price for combination of residential and agricultural right-of-way. 
 
Residential/Agricultural Right-of-Way =   
1.55 x 1.60 x 1  191 x [(3,500 x 46) + (1,000 x 145)] =  $3,973/acre 
 
Residential/Agricultural/Commercial Easement (50% Right-of-Way) = $1,987/acre 
 
Area of Right-of-Way to be converted to Easement 
112' width required from shoulder breakpoint to shoulder breakpoint (10+24+44+24+10) 
 
Assume higher width required for right-of-way savings calculations to account for shifting 
alignment in sections that are on existing right-of-way.  The proposed centerline is typically 
not in same location as existing centerline and the 112' width is not centered on existing 
right-of-way.  Assume additional 28' required to account for offset  140' required width 
on sections with existing right-of-way to determine right-of-way savings. 
 
A required 112' width will be assumed for new location sections. 
 
Exist Right-of-Way Sections 
13,000 LF (270'  required right-of-way   200' exist right-of-way), 17,000 LF of required 
right-of-way (250' required right-of-way)  
 
Area = 13,000 x (270 - 200) + (17,000) x (250 - 140) = 2,780,00 SF  63.8 acres 
 
New Location Sections 
10,000 LF (250' required right-of-way) 
 
Area = 10,000 x (250 - 112) = 1,380,000 sf  31.8  acres 
 
 Total Area = 63.8 + 31.8 = 95.6 acres 
 
Original Concept 
Area (right-of-way) =   95.6 acres 
 
Area (easement) =  0 acres 
 
Revised Concept  
Area (easement) =   95.6 acres;    Area (right-of-way) =   0  acres  
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DEVELOPMENT AND RECOMMENDATION PHASE 

US 1 / SR 4 Corridor Improvements  
PI Nos:  522220 and 522225 

IDEA No.: 
 

B-1 

PAGE No.: 
 

1  of  3 

CREATIVE IDEA:   
 
Reduce bridge width from 38 feet to 36 feet gutter to gutter 

Comp By:   AS     Date:    4/5/11    Checked By:    DCW Date:   4/5/11 
 
Original Concept:   
 
The proposed bridge widths are 38 feet (gutter to gutter) for the three new parallel bridges (over 
Altamaha River, over Overflow, and over Williams Creek) southbound and for the bridge over 
Cobb Creek both northbound and southbound. 
 
 
 
Proposed Change:   
 
The bridge widths can be reduced to 36 feet (gutter to gutter) for the three new parallel bridges 
(over Altamaha River, over Overflow, and over Williams Creek) southbound and for the bridge 
over Cobb Creek both northbound and southbound.  This is based on the accepted bridge widths in 
the GDOT bridge and structures policy manual for rural section (multi-divided) 4 ft. (inside 
shoulder) + Traveled Way (TW) + 8 ft. (outside shoulder).  
 
 
 
Justification:   
 
This results in significant construction cost savings. 
 
 
 

LIFE CYCLE COST 
SUMMARY 

CAPITAL 
COST 

FUTURE  
COST 

PRESENT WORTH 

INITIAL COST  - Original 21,838,000  

 - Proposed 20,781,000  

 - Savings 1,057,000  1,057,000

FUTURE COST - Savings  -0-

TOTAL PRESENT WORTH SAVINGS 1,057,000
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COST WORKSHEET

PROJECT:  
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 168,587 95 16,015,727 160,423 95 15,240,147

SF 11,977 95 1,137,815 11,397 95 1,082,715

SF 14,620 95 1,388,919 13,912 95 1,321,659

SF 34,692 95 3,295,740 33,012 95 3,136,140

ITEM No:  B-1
CLIENT:   GDOT

Bridge #1 - Altamaha River bridge

Bridge #2 - Altamaha River bridge 
overflow

Bridge #3 - Bridge over Williams Creek

Bridge #4 - Bridge over Cobb Creek

US 1 / SR 4 Corridor Improvements 
PI Nos:  522220 and 522225

21,838,201 20,780,661

Markup 0.00% 0 0

TOTAL 21,838,201 20,780,661

TOTAL ROUNDED 21,838,000 20,781,000

SUBTOTAL
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CALCULATIONS

SR 4 / US 1 Corridor Improvements 
PI Nos:  522220 and 522225 

 

ITEM NO :   B-1 
CLIENT:   GDOT 
Sheet  3  of   3 

 

 

Original Bridge Cost Estimate: 
 
Bridge over Altamaha River (Southbound)  
 4,082 ft x 41.3 ft wide = 168,587 SF 
 
Bridge over Overflow (Southbound) 
 290 ft x 41.3 ft wide = 11,977 SF 
 
 Bridge over Williams Creek (Southbound) 
 354 ft x 41.3 ft wide = 14,620 SF 
 
 Bridge over Cobb Creek (Both Northbound and Southbound) 
 2 bridges x 420 ft x 41.3 ft wide =  34,692 SF 
 
 
 
VE proposed Bridge Cost Estimate: 
 
Bridge over Altamaha River (Southbound)  
 4,082 ft x 39.3 ft wide = 16,0422.6 SF 
 
Bridge over Overflow (Southbound) 
 290 ft x 39.3 ft wide = 11,397 SF 
 
 Bridge over Williams Creek (Southbound) 
 354 ft x 39.3 ft wide = 13,912.2 SF 
 
 Bridge over Cobb Creek (Both Northbound and Southbound) 
 2 bridges x 420 ft x 39.3 ft wide =  33,012 SF 
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DEVELOPMENT AND RECOMMENDATION PHASE 

US 1 / SR 4 Corridor Improvements 
PI Nos:  522220 and 522225 

IDEA No.: 
 

C-2 

PAGE No.: 
 

1  of  3 

CREATIVE IDEA:   
 
Reduce paved shoulder width from 6.5 feet to 4 feet 

Comp By:   SWG Date:     4/7/11 Checked By:    DCW Date:  4/7/11   
 
Original Concept:   
 
The original concept proposes 6.5' width paved shoulders. 
 
 
 
Proposed Change: 
 
The revised concept proposes 4' width paved shoulders. 
 
 
 
Justification:   
 
The purpose of the project is to increase capacity by providing additional through lanes.  This can 
be accomplished with 4' paved shoulders.  AASHTO guidelines do not mandate a required paved 
shoulder width.  The unpaved shoulder width remains the same at 10 feet. 
 
 
 
 
 
 
 

 

LIFE CYCLE COST 
SUMMARY 

CAPITAL 
COST 

FUTURE  
COST 

PRESENT WORTH 

INITIAL COST  - Original 228,000  

 - Proposed -0-  

 - Savings 228,000  228,000

FUTURE COST - Savings  -0-

TOTAL PRESENT WORTH SAVINGS 228,000

CALCULATIONS
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COST WORKSHEET

PROJECT:  
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 12,027 18.99 228,393

ITEM No:  C-2
CLIENT:   GDOT

Shoulder pavement

US 1 / SR 4 Corridor Improvements 
PI Nos:  522220 and 522225

228,393 0

Markup 0.00% 0 0

TOTAL 228,393 0

TOTAL ROUNDED 228,000 0

SUBTOTAL
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SR 4 / US 1 Corridor Improvements 
PI Nos:  522220 and 522225 

 

ITEM NO :   C-2 
CLIENT:   GDOT 
Sheet   3  of   3 

 

Assumed Pavement Section for Paved Shoulder – 1.5" 9.5mm, 2" 19mm, 6" GAB 
 
Pavement Cost/ SY 
 
 9.5mm – 165 lb/SY  x  1 ton/2000 lb  x  $69.55/ton = $5.74 
 19mm –  220lb/SY  x  1 ton/2000lb  x  $69.55/ton = $7.65 
 6" GAB – 660 lb/SY  x  1 ton/2000 lb  x  $16.90/ton = $5.60 
 
 Total Cost = $18.99/SY 
 
Area (Additional 2.5' Paved Shoulder) = 8.2 x 5,280 x 2.5  9 = 12,027 SY 
 
 
Original Concept 
Area (Additional 2.5' Paved Shoulder Width) =  12,027 SY 
 
Revised Concept 
Area (Additional 2.5' Paved Shoulder Width) =  0 SY 
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DEVELOPMENT AND RECOMMENDATION PHASE 

US 1 / SR 4 Corridor Improvements 
PI Nos:  522220 & 522225 

IDEA No.: 
 

C-3 

PAGE No.: 
 

1  of  5 

CREATIVE IDEA:   
 
Reduce amount of side street work 

Comp By:   SSB Date:     4/5/11 Checked By:    DCW Date:   4/5/11 
 
Original Concept:   
 
Side road lengths per concept layout. 
 
 
 
Proposed Change:   
 
Reduce side road lengths by tying into existing sooner.  
 
 
 
Justification:   
 
Minimize cost by reducing side road lengths. 
 
 
 
 
 
 
 
 
 

 

LIFE CYCLE COST 
SUMMARY 

CAPITAL 
COST 

FUTURE  
COST 

PRESENT WORTH 

INITIAL COST  - Original 102,000  

 - Proposed -0-  

 - Savings 102,000  102,000

FUTURE COST - Savings  -0-

TOTAL PRESENT WORTH SAVINGS 102,000
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SKETCH

SR 4 / US 1 Corridor Improvements 
PI Nos:  522220 & 522225 

ITEM NO : C-3 
CLIENT: GDOT 
Sheet  2 of  5  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CR 49 

Proposed Location 

CR 51 

Proposed Location 
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SKETCH  

SR 4 / US 1 Corridor Improvements 
PI Nos:  522220  

ITEM NO :  C-3 
CLIENT:    GDOT 
Sheet 3  of  5 

 

 

Proposed Location 

CR 52 
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COST WORKSHEET

PROJECT:  
Sheet    4   of   5

CONSTRUCTION ELEMENT ORIGINAL ESTIMATE NEW ESTIMATE

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

Cost/
Unit Total Cost

Ac 2 3,973 7,946

Unclassified excavation CY 7,556 3.30 24,935

9.5mm SP TN 187 69.55 13,006

19mm SP TN 374 65.79 24,605

25mm SP TN 499 57.93 28,907

GAB TN 113 16.90 1,910

Gal 340 2.66 904

ITEM No:  C-3
CLIENT:   GDOT

Right-of-way 

US 1 / SR 4 Corridor Improvements
PI Nos:  522220 

Tack coat

102,213 0

Markup 0.00% 0 0

TOTAL 102,213 0

TOTAL ROUNDED 102,000 0

SUBTOTAL
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CALCULATIONS

SR 4 / US 1 Corridor Improvements 
PI Nos:  522220  

 

ITEM NO : C-3  
CLIENT:   GDOT 
Sheet  5  of  5 

 

 

CR 49 
Shorten by 300' 
Pavement – (300 x 24)  9 = 800 SY 
Right-of-way – (300 x 100)  43,560 = 0.7 Ac 
Embankment – (240 x 300)  27 = 2,667 CY 
 
CR 51 
Shorten by 350' 
Pavement – (350 x 24)  9 = 933 SY 
Right-of-way – (350 x 100)  43,560 = 0.8 Ac 
Embankment – (240 x 350)  27 = 3,111 CY 
 
CR 52 
Shorten by 200' 
Pavement – (200 x 24)  9 = 533 SY 
Right-of-way – (200 x 100)  43,560 = 0.5 Ac 
Embankment – (240 x 200) 2 7 = 1,778 CY  
 
Right-of-Way Unit Costs (522220 & 522225) 
Use composite unit price for combination of residential, agricultural, and commercial right-
of-way 
 
Residential/Agricultural/Commercial Right-of-way =   
1.55 x 1.60 x (1191) x [(3,500 x 46)+(1,000 x 145)] =  $3,973/acre 
 
Pavement totals –  
9.5mm – ((800 + 933 + 533) x 165)  2,000 = 187 TN 
19mm – ((800 + 933 + 533) x 330)  2,000 = 374 TN 
25mm – ((800 + 933 + 533) x 440)  2,000 = 499 TN 
Tack Coat – ((800 + 933 + 533) x 0.050) x 3 = 340 Gal 
GAB - ((800 + 933 + 533) x 100)  2,000 = 113 TN 
 
Right-of-way total – 0.7 + 0.8 + 0.5 = 2.0 Ac 
 
Embankment total – 2,667 + 3,111 + 1,778 = 7,556 CY 
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DEVELOPMENT AND RECOMMENDATION PHASE 

US 1 / SR 4 Corridor Improvements 
PI Nos:  522220 and 522225 

IDEA No.: 
 

C-5 

PAGE No.: 
 

1  of  4 

CREATIVE IDEA:   
 
Use reduced depth pavement for the medians and turn lanes 

Comp By:   GAO Date:    4/5/11  Checked By:    DCW Date:   4/5/11 
 
Original Concept:    
 
Construct full depth pavement for the median openings and turn lanes. 
 
 
 
Proposed Change:    
 
Using practical design guidelines, construct reduced pavement thickness for the turn lanes and 
median areas.  
 
 
 
Justification:    
 
Pavement design is usually dictated by traffic volumes on the mainline. This developed pavement 
section typically extends to the median area and turn lanes.  However, there are significantly lower 
traffic volumes in the median and turn lanes, thereby allowing a reduced thickness pavement 
section.  For the purposes of this recommendation, we assume a 33% reduction.  Final traffic 
volumes and pavement design will dictate the actual numbers. 
 
 
 
 
 
 

LIFE CYCLE COST 
SUMMARY 

CAPITAL 
COST 

FUTURE  
COST 

PRESENT WORTH 

INITIAL COST  - Original 324,000  

 - Proposed -0-  

 - Savings 324,000  324,000

FUTURE COST - Savings  -0-

TOTAL PRESENT WORTH SAVINGS 324,000
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SKETCH  

SR 4 / US 1 Corridor Improvements 
PI Nos:  522220 and 522225 

ITEM NO :  C-5 
CLIENT:    GDOT 
Sheet 2  of   4 
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COST WORKSHEET

PROJECT:  
Sheet   3   of   4 

CONSTRUCTION ELEMENT ORIGINAL ESTIMATE NEW ESTIMATE

ITEM Units
No. 

Units
Cost/
Unit Total Cost

No. 
Units

Cost/
Unit Total Cost

EA 7 46,220 323,540

US 1 / SR 4 Corridor Improvements
PI Nos:  522220 and 522225

ITEM No:   C-5
CLIENT:   GDOT

Pavement area; per median opening

323,540 0

Markup 0.00% 0 0

TOTAL 323,540 0

TOTAL ROUNDED 324,000 0

SUBTOTAL
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CALCULATIONS

SR 4 / US 1 Corridor Improvements 
PI Nos:  522220 and 522225 

 

ITEM NO : C-5   
CLIENT:   GDOT 
Sheet  4  of  4 

 

 

CURRENT DESIGN: Cost of asphalt mainline pavement: 6.25 in asphalt / 8 inch GAB  
 

(6.25/12 ft) x (150 lb/CF) x (1 ton / 2,000 lb)  = 0.03906 ton/SF   
 

(8/12 ft) x (135 lb/CF) x (1 ton / 2,000 lb)  =  0.045  ton/SF 
 
Cost per SY 

(0.03906 ton/ SF  x  9 SF/SY  x $60/ton)  +  (0.045 ton/SF  x  9 SF/SY  x  $17/ton) =  
$21.09 + 6.89  =  $27.98/SY     USE:    $30 per SY 

 
Assume 33% reduction:   use $20 per SY 
 
Area of reduced pavement thickness; from sketch = 2,311 SY 
 
For each median opening: 

2 approaches  x  2,311 SY x $(30 – 20) per SY = $46,220 per median opening  
 
Median Opening Locations 
 

Plant Hatch Access Road 
Bob Cato Cir. 
Cedar Crossing Road 
Henry O’Neal Road 
H. Powell Road 
Sam Beasley Road 
Alexander Road 
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DEVELOPMENT AND RECOMMENDATION PHASE 

US 1 / SR 4 Corridor Improvements 
PI No:  522180 

IDEA No.: 
 

A-1 

PAGE No.: 
 

1  of  5 

CREATIVE IDEA:  
 
Reduce median width from 44 feet to 32 feet 

Comp By:   SSB Date:   4/4/2011 Checked By:    DCW Date:   4/5/2011 
 
Original Concept:   
 
Provide a 44 foot wide grassed median. 
 
 
 
Proposed Change:   
 
Reduce median width from 44 feet to 32 feet. 
 
 
 
Justification:   
 
32 foot medians have been accepted and used in the past for these type of GRIP projects. A 32' 
median on this type of facility is acceptable per GDOT’s Standards and is also in compliance with 
AASHTO Guidelines. The reduced median will require 12 feet less right-of-way, will reduce the 
amount of grassing, earthwork, clearing and grubbing, and pavement at the crossover locations, 
and will reduce the required length for all cross drains. 
 
 
 
 
 
 

LIFE CYCLE COST 
SUMMARY 

CAPITAL 
COST 

FUTURE  
COST 

PRESENT WORTH 

INITIAL COST  - Original 357,000  

 - Proposed -0-  

 - Savings 357,000  357,000

FUTURE COST - Savings  -0-

TOTAL PRESENT WORTH SAVINGS 357,000
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SKETCH

SR 4 / US 1 Corridor Improvements 
PI No:  522180 

ITEM NO :   A-1 
CLIENT: GDOT 
Sheet   2  of  5 

 

 

 

32’-0”
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COST WORKSHEET

PROJECT:  
Sheet    3   of   5

CONSTRUCTION ELEMENT ORIGINAL ESTIMATE NEW ESTIMATE

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

Cost/
Unit Total Cost

Ac 6 3,100 19,840

Unclassified Excavation CY 57,689 3.97 229,025

Clearing and Grubbing Ac 7 7,846 50,999

Stormdrain Pipe 36", H 1-10 LF 480 61.61 29,573

Permanent Grassing Ac 7 1,113.15 7,235

9.5mm SP TN 55 69.58 3,827

19mm SP TN 110 62.72 6,899

25mm SP TN 147 59.44 8,738

GAB TN 33 14.54 480

Gal 100 2.66 266

ITEM No:  A-1
CLIENT:   GDOT

Right-of-Way 

US 1 / SR 4 Toombs Corridor Projects 
PI No:  522180

Tack Coat

356,882 0

Markup 0.00% 0 0

TOTAL 356,882 0

TOTAL ROUNDED 357,000 0

SUBTOTAL
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CALCULATIONS

SR 4 / US 1 Corridor Improvements 
PI No:  522180 

 

ITEM NO :   A-1 
CLIENT:   GDOT 
Sheet   4  of  5 

 

 

Right of Way –  
Right-of-Way Unit Costs (522180) 
Use composite unit price for combination of residential, agricultural and commercial right-
of-way 
 
Residential/Agricultural/Commercial Right-of-Way =   
1.55 x 1.60 x [(1  103.4) x [(3,500 x 10.34) + (1,000 x 93.06)] =  $3,100/acre 
 
Residential/Agricultural/Commercial Easement (50% Right-of-Way) = $1,550/acre 
 
5 median opening locations at 100' each 
Total Length = 23,600 - 500 = 23,100'  total length 
23,100 x 12  43,560 = 6.4 Ac 
 
Earthwork –  
Total Length = 23,600' 
Assume 11,800' is in 5' fill and 11,800' is in 6' cut 
Excavation – (6 x 12 x 11,800)  27 = 31,467 CY 
Embankment – (5 x 12 x 11,800)  27 = 26,222 CY 
Total = 57,689 CY 
 
Clearing and Grubbing –  
 Total Length = 23,600' 
(23,600 x 12)  43,560 = 6.5 Ac,  
 
Drainage Structures –  
Assume 36" RCP at 40 locations. 40 x 12 = 480 LF 
 
Permanent Grassing –  
Total Length = 23,600' 
(23,600 x 12)  43,560 = 6.5 Ac 
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CALCULATIONS

SR 4 / US 1 Corridor Improvements 
PI No:  522180 

 

ITEM NO :  A-1  
CLIENT:   GDOT 
Sheet  5  of  5 

 

 

Pavement –  
 
Crossover Locations – 5 locations, 100' length, (12 x 100 x 5)  9 = 667 SY 
 
9.5mm, 165 lb/SY  (667 x 165)  2,000 = 55 TN 
19.0mm, 330 lb/SY  (667 x 330)  2,000 = 110 TN 
25.0mm, 440 lb/SY  (667 x 440)  2,000 = 147 TN 
Tack Coat   (667 x 0.05) x 3 = 100 GA   
GAB    (667 x 100)  2,000 = 33 TN 
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DEVELOPMENT AND RECOMMENDATION PHASE 

US 1 / SR 4 Corridor Improvements 
PI No: 522180 

IDEA No.: 
 

A-3 

PAGE No.: 
 

1  of  4 

CREATIVE IDEA:    
 
Use right-of-way to shoulder breakpoint and easements beyond 

Comp By:   SG Date:     4/7/11  Checked By:   DCW  Date:   4/7/11 
 
Original Concept:   
 
The original concept shows required right-of-way for all shoulders and slopes. 
 
 
 
Proposed Change:   
 
The revised concept shows required right-of-way to the shoulder breakpoint and easements for 
slopes and ditches. 
 
 
 
Justification:   
 
The purpose of the project is to increase capacity by providing addition through lanes.  This can be 
accomplished with slopes and ditches included in easements instead of required right-of-way. 
 
 
 
 
 
 

 

LIFE CYCLE COST 
SUMMARY 

CAPITAL 
COST 

FUTURE  
COST 

PRESENT WORTH 

INITIAL COST  - Original 186,000  

 - Proposed 93,000  

 - Savings 93,000  93,000

FUTURE COST - Savings  -0-

TOTAL PRESENT WORTH SAVINGS 93,000
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SKETCH  

SR 4 / US 1 Corridor Improvements 
PI No: 522180 

ITEM NO :  A-3 
CLIENT:    GDOT 
Sheet  2  of  4 

 
Original Concept 
 
 
 
 
 
 
 
 
 
Revised Concept (250' Required Right-of-Way Sections on New Location) 
 
            69' Easement                                                                                                                                 69' Easement 
 
                                112' Shoulder Breakpoint to Shoulder Breakpoint (Required right-of-way) 
                        
 
 
 
 
 
 
Revised Concept (Typical 250' Required Right-of-Way on Exist Right-of-Way) 
                      
 
                                             140' Shoulder Breakpoint (Lt) to Exist Right-of-Way (Rt) 
 
                       Required                                                                                                                                       
    Easement    Right-of-Way                                                                                                                                           Easement 
                                                                Typical 100' Exist Right-of-Way 
  
                                                112' Shoulder Breakpoint to Shoulder Breakpoint 
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COST WORKSHEET

PROJECT:  
Sheet   3  of   4  

CONSTRUCTION ELEMENT ORIGINAL ESTIMATE NEW ESTIMATE

ITEM Units
No. 

Units
Cost/
Unit Total Cost

No. 
Units

Cost/
Unit Total Cost

Ac 60 3,100 186,000

Ac 60 1,550 93,000

ITEM No:  A-3
CLIENT:   GDOT

Right-of-way

Easement

US 1 / SR 4 Corridor Improvements 
PI No. 522180

186,000 93,000

Markup 0.00% 0 0

TOTAL 186,000 93,000

TOTAL ROUNDED 186,000 93,000

SUBTOTAL
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CALCULATIONS

SR 4 / US 1 Corridor Improvements 
PI No: 522180 

ITEM NO :   A-3 
CLIENT:   GDOT 
Sheet   4  of   4 

 

 

Right-of-Way Unit Costs (522180) 
Use composite unit price for combination of residential and agricultural right-of-way 
 
Residential and Agricultural right-of-way =   
1.55 x 1.60 x (1103.4) x [(3,500 x 10.34) + (1,000 x 93.06)] =  $3,100/acre 
 
Residential/Agricultural/Commercial Easement (50% right-of-way) = $1,550/acre 
 
Area of Right-of-Way to be converted to Easement 
112' width required from shoulder breakpoint to shoulder breakpoint (10+24+44+24+10) 
 
Assume higher width required for right-of-way savings calculations to account for shifting 
alignment in sections that are on existing right-of-way.  The proposed centerline is typically 
not in same location as existing centerline and the 112' width is not centered on existing 
right-of-way.  Assume additional 28' required to account for offset  140' required width 
on sections with existing right-of-way to determine right-of-way savings. 
 
A required 112' width will be assumed for new location sections. 
 
Exist Right-of-Way Sections 
20,000 LF of Required right-of-way (250' Required right-of-way)  
 
Area = 20,000 x (250-140) = 2,200,000 SF  50.5 acres 
 
New Location Sections 
3,000 LF of (250' Required right-of-way) 
 
Area = 3,000 x (250-112) = 414,000 sf  9.5 acres 
 
 Total Area = 50.5 + 9.5 = 60 acres 
 
Original Concept 
Area (right-of-way) =  60  acres 
Area (easement) =  0 acres 
 
Revised Concept 
Area (right-of-way) =   0 acres 
Area (easement) =   60 acres 
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DEVELOPMENT AND RECOMMENDATION PHASE 

US 1 / SR 4 Corridor Improvements 
PI No: 522180 

IDEA No.: 
 

C-2 

PAGE No.: 
 

1  of   3 

CREATIVE IDEA:     
 
Reduce paved shoulder width from 6.5 feet to 4 feet 

Comp By:   SG Date:     4/7/11  Checked By:   DCW  Date:   4/7/11 
 
Original Concept:   
 
The original concept proposes 6.5' width paved shoulders. 
 
 
 
Proposed Change:   
 
The revised concept proposes 4' width paved shoulders. 
 
 
 
Justification:   
 
The purpose of the project is to increase capacity by providing additional through lanes.  This can 
be accomplished with 4' paved shoulders.  AASHTO guidelines do not mandate a required paved 
shoulder width.   The unpaved shoulder width remains the same at 10 feet. 
 
 
 
 
 
 
 
 

LIFE CYCLE COST 
SUMMARY 

CAPITAL 
COST 

FUTURE  
COST 

PRESENT WORTH 

INITIAL COST  - Original 118,000  

 - Proposed -0-  

 - Savings 118,000  118,000

FUTURE COST - Savings  -0-

TOTAL PRESENT WORTH SAVINGS 118,000
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COST WORKSHEET

PROJECT:  
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 6,747 17 117,668

ITEM No:  C-2
CLIENT:   GDOT

Shoulder pavement

US 1 / SR 4 Corridor Improvements 
PI No. 522180

117,668 0

Markup 0.00% 0 0

TOTAL 117,668 0

TOTAL ROUNDED 118,000 0

SUBTOTAL
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CALCULATIONS

SR 4 / US 1 Corridor Improvements 
PI No: 522180 

ITEM NO :   C-2 
CLIENT:   GDOT 
Sheet 3 of  3  

 

 

Assumed Pavement Section for Paved Shoulder – 1.5" 9.5mm, 2" 19mm, 6" GAB 
 
Pavement Cost/ SY 
9.5mm – (165 lb/SY) x (1 ton/2,000 lb) x ($69.58/ton) = $5.74 
19mm – (220 lb/SY) x (1 ton/2,000 lb) x ($62.72/ton) = $6.90 
6” GAB – (660 lb/SY) x (1 ton/2,000 lb) x ($14.54/ton) = $4.80 
 
Total Cost = $17.44/SY 
 
Area (Additional 2.5' Paved Shoulder) = 4.6 x 5,280 x 2.5  9 = 6,747 sy 
 
 
Original Concept 
Area (Additional 2.5' Paved Shoulder Width) = 6,747 sy 
 
Revised Concept 
Area (Additional 2.5' Paved Shoulder Width) = 0 sy 
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DEVELOPMENT AND RECOMMENDATION PHASE 

US 1 / SR 4 Corridor Improvements 
PI No:  522180 

IDEA No.: 
 

C-3 

PAGE No.: 
 

1  of  5 

CREATIVE IDEA:   
 
Reduce amount of side street work 

Comp By:   SSB Date:     4/6/11 Checked By:    DCW Date:   4/6/11 
 
Original Concept:   
 
Side road lengths per concept layout. 
 
 
 
Proposed Change:   
 
Reduce side road lengths by tying in to existing sooner.  
 
 
 
Justification:   
 
Minimize cost by reducing side road lengths. 
 
 
 
 
 
 
 
 
 
 

LIFE CYCLE COST 
SUMMARY 

CAPITAL 
COST 

FUTURE  
COST 

PRESENT WORTH 

INITIAL COST  - Original 345,000  

 - Proposed -0-  

 - Savings 345,000  345,000

FUTURE COST - Savings  -0-

TOTAL PRESENT WORTH SAVINGS 345,000
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SKETCH

SR 4 / US 1 Corridor Improvements 
PI No:  522180  

ITEM NO : C-3 
CLIENT: GDOT 
Sheet  2 of  5  

 
 

 

 
 

 

 

CR 103 

Proposed Location 

CR 106 

Proposed Location 
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SKETCH  

SR 4 / US 1 Corridor Improvements 
PI No:  522180  

ITEM NO :  C-3 
CLIENT:    GDOT 
Sheet 3  of  5 

 

 
 
 
 
 
 

 
 
 
 
 

Proposed Location 

CR 98/102 

Proposed Location 

CR 101 

US 1 / SR 4 Corridor Improvements 
6115070004.59

                          GDOT                                  70 
                          April 19, 2011



COST WORKSHEET

PROJECT:  
Sheet    4   of   5

CONSTRUCTION ELEMENT ORIGINAL ESTIMATE NEW ESTIMATE

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

Cost/
Unit Total Cost

Ac 6.5 3,100 20,150

Unclassified excavation CY 24,888 3.97 98,805

9.5mm SP TN 616 69.58 42,861

19mm SP TN 1,232 62.72 77,271

25mm SP TN 1,643 59.44 97,660

GAB TN 373 14.54 5,423

Gal 1,120 2.66 2,979

ITEM No:  C-3
CLIENT:   GDOT

Right-of-way 

US 1 / SR 4 Corridor Improvements
PI No:  522180

Tack coat

345,150 0

Markup 0.00% 0 0

TOTAL 345,150 0

TOTAL ROUNDED 345,000 0

SUBTOTAL
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CALCULATIONS

SR 4 / US 1 Corridor Improvements 
PI No:  522180 

 

ITEM NO : C-3  
CLIENT:   GDOT 
Sheet  5  of  5 

 

CR 106 
Shorten by 1,000' 
Pavement – (1,000 x 24)  9 = 2,667 SY 
R/W – (1,000 x 100)  43,560 = 2.3 Ac 
Embankment – (240 x 1,000)  27 = 8,889 CY 
 
CR 103 
Shorten by 600' 
Pavement – (600 x 24)  9 = 1,600 SY 
R/W – (600 x 100)  43,560 = 1.4 Ac 
Embankment – (240 x 600)  27 = 5,333 CY 
 
CR 98/102 
Shorten by 600' 
Pavement – (600 x 24)  9 = 1,600 SY 
R/W – (600 x 100)  43,560 = 1.4 Ac 
Embankment – (240 x 600)  27 = 5,333 CY 
 
CR 101 
Shorten by 600' 
Pavement – (600 x 24)  9 = 1,600 SY 
R/W – (600 x 100)  43,560 = 1.4 Ac 
Embankment – (240 x 600)  27 = 5,333 CY 
 
Right-of-Way Unit Costs (522180) 
Use composite unit price for combination of residential, agricultural and commercial right-of-way 
 
Residential/Agricultural/Commercial Right-of-Way =   
1.55 x 1.60 x [(1  103.4) x [(3,500 x 10.34) + (1,000 x 93.06)] =  $3,100/acre 
 
Pavement totals –  
9.5mm – ((2,667 + 1,600 + 1,600 + 1,600) x 165)  2000 = 616 TN 
19mm – ((2,667 + 1,600  + 1,600 + 1,600) x 330)  2000 = 1,232 TN 
25mm – ((2,667 + 1,600 + 1,600 + 1,600) x 440)  2000 = 1,643 TN 
Tack Coat – ((2,667 + 1,600 + 1,600 + 1,600) x 0.05) x 3 = 1,120 Gal 
GAB - ((2,667 + 1,600 + 1,600 + 1,600) x 100)  2000 = 373 TN 
 
Right-of-Way total – 2.3 + 1.4 + 1.4 + 1.4 = 6.5 Ac 
 
Embankment total – 8,889 + 5,333 + 5,333 + 5,333 = 24,888 CY 
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DEVELOPMENT AND RECOMMENDATION PHASE 

US 1 / SR 4 Corridor Improvements 
PI No: 522180 

IDEA No.: 
 

C-5 

PAGE No.: 
 

1  of  4 

CREATIVE IDEA:   
 
Use reduced depth pavement for the medians and turn lanes 

Comp By:   GAO Date:     4/5/11   Checked By:    DCW Date:   4/5/11 
 
Original Concept:    
 
Construct full depth pavement for the median openings and turn lanes. 
 
 
 
Proposed Change:    
 
Using practical design guidelines, construct reduced pavement thickness for the turn lanes and 
median areas.  
 
 
 
Justification:  
 
Pavement design is usually dictated by traffic volumes on the mainline. This developed pavement 
section typically extends to the median area and turn lanes.  However, there are significantly lower 
traffic volumes in the median and turn lanes, thereby allowing a reduced thickness pavement 
section.  For the purposes of this recommendation, we assume a 33% reduction.  Final traffic 
volumes and pavement design will dictate the actual numbers. 
 
 
 
 
 

LIFE CYCLE COST 
SUMMARY 

CAPITAL 
COST 

FUTURE  
COST 

PRESENT WORTH 

INITIAL COST  - Original 277,000  

 - Proposed -0-  

 - Savings 277,000  277,000

FUTURE COST - Savings  -0-

TOTAL PRESENT WORTH SAVINGS 277,000
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SKETCH

SR 4 / US 1 Corridor Improvements 
PI No: 522180 

ITEM NO :  C-5  
CLIENT:   GDOT 
Sheet  2  of  4 
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COST WORKSHEET

PROJECT:  
Sheet    3   of    4

CONSTRUCTION ELEMENT ORIGINAL ESTIMATE NEW ESTIMATE

ITEM Units
No. 

Units
Cost/
Unit Total Cost

No. 
Units

Cost/
Unit Total Cost

EA 6 46,220 277,320

ITEM No:  C-5
CLIENT:   GDOT

Pavement area; per median opening

US 1 / SR 4 Corridor Improvements 
PI No. 522180

277,320 0

Markup 0.00% 0 0

TOTAL 277,320 0

TOTAL ROUNDED 277,000 0

SUBTOTAL
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CALCULATIONS

SR 4 / US 1 Corridor Improvements 
PI No: 522180 

ITEM NO :  C-5  
CLIENT:   GDOT 
Sheet  4  of  4 

 

 

CURRENT DESIGN: Cost of asphalt mainline pavement: 6.25 in asphalt / 8 inch GAB  
 
 (6.25/12 ft) x (150 lb/CF) x (1 ton/2,000 lb)  = 0.03906 ton/SF   
 
 (8/12 ft) x (135 lb/CF) x (1 ton/2,000 lb)  =  0.045  ton/SF 
 
Cost per SY 
 (0.03906 ton/SF  x  9 SF/SY  x $60/ton) + (0.045 ton/SF  x 9 SF/SY  x  $17/ton) =  
 $21.09 + 6.89 = $27.98/ SY     USE:    $30 per SY 
 
Assume 33% reduction: use $20 per SY 
 
Area of reduced pavement thickness; from sketch = 2,311 SY 
 
For each median opening; 
 2 approaches x 2,311 SY x $(30 – 20) per SY = $46,220 per median opening  
 
Median Opening Locations 
 

CR 106 / George Hill Road 
CR 105 / Lawson Road 
CR 102 / R. Smith Road 
CR 101 
CR 97 
SR 15 / SR 29 

 

US 1 / SR 4 Corridor Improvements 
6115070004.59

                          GDOT                                  76 
                          April 19, 2011



 
 

 

 

DEVELOPMENT AND RECOMMENDATION PHASE 

US 1 / SR 4 Corridor Improvements 
PI Nos:  522190 and 522185 

IDEA No.: 
 

A-1 

PAGE No.: 
 

1  of  5 

CREATIVE IDEA:   
 
Reduce median width from 44 feet to 32 feet 

Comp By:   SSB Date:    4/5/11 Checked By:    DCW Date:   4/5/11 
 
Original Concept:   
 
Provide a 44 foot wide grassed median. 
 
 
 
Proposed Change:   
 
Reduce median width from 44 feet to 32 feet. 
 
 
 
Justification:   
 
32 foot medians have been accepted and used in the past for these type of GRIP projects.  A 32' 
median on this type of facility is acceptable per GDOT’s Standards and is also in compliance with 
AASHTO Guidelines.  The reduced median will require 12 feet less right-of-way, will reduce the 
amount of grassing, earthwork, clearing and grubbing, and pavement at the crossover locations, 
and will reduce the required length for all cross drains. 
 
 
 
 
 
 

LIFE CYCLE COST 
SUMMARY 

CAPITAL 
COST 

FUTURE  
COST 

PRESENT WORTH 

INITIAL COST  - Original 278,000  

 - Proposed -0-  

 - Savings 278,000  278,000

FUTURE COST - Savings  -0-

TOTAL PRESENT WORTH SAVINGS 278,000
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SKETCH

SR 4 / US 1 Corridor Improvements 
PI Nos:  522190 and 522185 

ITEM NO :   A-1 
CLIENT: GDOT 
Sheet  2  of  5 
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COST WORKSHEET

PROJECT:  
Sheet    3  of  5

CONSTRUCTION ELEMENT ORIGINAL ESTIMATE NEW ESTIMATE

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

Cost/
Unit Total Cost

Ac 5.1 2,891 14,744

Unclassified excavation CY 45,907 4.00 183,628

Clearing and grubbing Ac 5.2 6,000 31,200

Stormdrain pipe 36", H 1-10 LF 480 59.06 28,349

Permanent grassing Ac 5.1 823.82 4,201

9.5mm SP TN 44 69.58 3,062

19mm SP TN 88 62.72 5,519

25mm SP TN 117 59.44 6,954

GAB TN 27 14.54 393

Gal 80 2.66 213

ITEM No:  A-1
CLIENT:   GDOT

Right-of-way 

US 1 / SR 4 Corridor Improvements
PI Nos:  522190

Tack coat

278,263 0

Markup 0.00% 0 0

TOTAL 278,263 0

TOTAL ROUNDED 278,000 0

SUBTOTAL
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CALCULATIONS

SR 4 / US 1 Corridor Improvements 
PI Nos:  522190 and 522185 

 

ITEM NO :   A-1 
CLIENT:   GDOT 
Sheet  4  of  5 

 

 

Right of Way –  
Right-of-Way Unit Costs (522190) 
Use composite unit price for combination of residential, agricultural, and commercial right-
of-way 
 
Residential/Agricultural/Commercial Right-of-Way =   
1.55 x 1.60 x (199.66) x [(3,500 x 6.6) + (1,000 x 93.06)] =  $2,891/acre 
 
Residential/Agricultural/Commercial Easement (50% Right-of-Way) = $1,446/acre 
 
4 median opening locations at 100' each 
1 Bridge location at 300' 
Total Length = 19,080 - 400 - 300 = 18,380' total length 
18,380 x 12  43,560 = 5.1 Ac 
 
Earthwork –  
Total Length = 19,080 - 300 = 18,780' 
Assume 9,390' is in 5' fill and 9,390' is in 6' cut 
Excavation – (6 x 12 x 9,390)  27 = 25,040 CY 
Embankment – (5 x 12 x 9,390)  27 = 20,867 CY 
Total = 45,907 CY 
 
Clearing and Grubbing –  
 Total Length = 19,080 - 300 = 18,780' 
(18,780 x 12)  43,560 = 5.2 Ac,  
 
Drainage Structures –  
Assume 36" RCP at 40 locations. 40 x 12 = 480 LF 
 
Permanent Grassing –  
Total Length = 19,080 – 400 – 300 = 18,380' 
(18,380 x 12)  43,560 = 5.1 Ac 
 
 
  

US 1 / SR 4 Corridor Improvements 
6115070004.59

                          GDOT                                  80 
                          April 19, 2011



 
 

 

 
 

CALCULATIONS

SR 4 / US 1 Corridor Improvements 
PI Nos:  522190 and 522185 

 

ITEM NO :  A-1  
CLIENT:   GDOT 
Sheet  5 of  5 

 

 

Pavement –  
 
Crossover Locations – 4 locations, 100' length, (12 x 100 x 4)  9 = 533 SY 
 
9.5mm, 165 lb/SY  (533 x 165)  2,000 = 44 TN 
19.0mm, 330  lb /SY  (533 x 330)  2,000 = 88 TN 
25.0mm, 440 lb /SY  (533 x 440)  2,000 = 117 TN 
Tack coat   (533 x 0.05) x 3 = 80 GA   
GAB    (533 x 100)  2,000 = 27 TN 
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DEVELOPMENT AND RECOMMENDATION PHASE 

US 1 / SR 4 Corridor Improvements 
PI Nos. 522190 and 522185 

IDEA No.: 
 

A-3 

PAGE No.: 
 

1  of   4 

CREATIVE IDEA:    
 
Use right-of-way to shoulder breakpoint and easements beyond 

Comp By:   SG Date:   4/7/11 Checked By:    DCW Date:   4/7/11    
 
Original Concept:   
 
The original concept shows required right-of-way for all shoulders and slopes. 
 
 
 
Proposed Change:   
 
The revised concept shows required right-of-way to the shoulder breakpoint and easements for 
slopes and ditches. 
 
 
 
Justification:   
 
The purpose of the project is to increase capacity by providing addition through lanes.  This can be 
accomplished with slopes and ditches included in easements instead of required right-of-way. 
 
 
 
 
 
 
 
 

 

LIFE CYCLE COST 
SUMMARY 

CAPITAL 
COST 

FUTURE  
COST 

PRESENT WORTH 

INITIAL COST  - Original 139,000  

 - Proposed 69,000  

 - Savings 70,000  70,000

FUTURE COST - Savings  -0-

TOTAL PRESENT WORTH SAVINGS 70,000
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SKETCH  

SR 4 / US 1 Corridor Improvements 
PI Nos. 522190 and 522185 

ITEM NO :  A-3 
CLIENT:    GDOT 
Sheet  2  of   4 

 
Original Concept 
 
 
 
 
 
 
 
 
 
Revised Concept (250' Required Right-of-Way Sections on New Location) 
 
          69' Easement                                                                                                                                  69' Easement 
 
                                    112' Shoulder Breakpoint to Shoulder Breakpoint (Required Right-of-Way) 
                        
 
 
 
 
 
 
Revised Concept (Typical 250' Required Right-of-Way on Exist Right-of-Way) 
                      
 
                                                 140' Shoulder Breakpoint (Lt) to Exist Right-of-Way (Rt) 
 
                        Required                                                                                                                                       
     Easement   Right-of-Way                                                                                                                                           Easement 
                                                                  Typical 100' Exist Right-of-Way 
  
                                                112' Shoulder Breakpoint to Shoulder Breakpoint 
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COST WORKSHEET

PROJECT:  
Sheet   3  of  4  

CONSTRUCTION ELEMENT ORIGINAL ESTIMATE NEW ESTIMATE

ITEM Units
No. 

Units
Cost/
Unit Total Cost

No. 
Units

Cost/
Unit Total Cost

Ac 48 2,891 138,768

Ac 48 1,446 69,408

ITEM No:  A-3
CLIENT:   GDOT

Right-of-way

Easement

US 1 / SR 4 Corridor Improvements
PI Nos. 522190 and 522195

138,768 69,408

Markup 0.00% 0 0

TOTAL 138,768 69,408

TOTAL ROUNDED 139,000 69,000

SUBTOTAL

US 1 / SR 4 Corridor Improvements 
6115070004.59

                          GDOT                                  84 
                          April 19, 2011



 
 

 

 

CALCULATIONS

SR 4 / US 1 Corridor Improvements 
PI Nos. 522190 and 522185 

ITEM NO :   A-3 
CLIENT:   GDOT 
Sheet 4  of   4 

 

 

Right-of-Way Unit Costs (522185 & 522190) 
Use composite unit price for combination of residential and agricultural right-of-way 
 
Residential/Agricultural Right-of-Way =   
1.55 x 1.60 x (199.66) x [(3,500 x 6.6) + (1,000 x 93.06)] =  $2,891/acre 
 
Residential/Agricultural/Commercial Easement (50% Right-of-Way) = $1,446/acre 
 
Area of Right-of-Way to be converted to Easement 
112' width required from shoulder breakpoint to shoulder breakpoint (10+24+44+24+10) 
 
Assume higher width required for right-of-way savings calculations to account for shifting 
alignment in sections that are on existing right-of-way.  The proposed centerline is typically 
not in same location as existing centerline and the 112' width is not centered on existing 
right-of-way.  Assume additional 28' required to account for offset  140' required width 
on sections with existing right-of-way to determine right-of-way savings. 
 
A required 112' width will be assumed for new location sections. 
 
Exist Right-of-Way Sections 
19,000 LF  (250' Required Right-of-Way)  
 
Area = 19,000 x (250 - 140) = 2,090,000 SF   48.0 acres 
 
 
Original Concept 
Area (Right-of-Way) =  48.0  acres 
Area (Easement) =   0 acres 
 
Revised Concept 
Area (Right-of-Way) =   0 acres 
Area (Easement) =  48.0 acres 
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DEVELOPMENT AND RECOMMENDATION PHASE 

US 1 / SR 4 Corridor Improvements 
PI Nos. 522190 and 522185 

IDEA No.: 
 

B-1 

PAGE No.: 
 

1  of  3 

CREATIVE IDEA:   
 
Reduce bridge width from 38 feet to 36 feet gutter to gutter 

Comp By:   AS Date:    4/5/11 Checked By:    DCW Date:   4/5/11 
 
Original Concept:   
 
The proposed bridge widths are 38 feet (gutter to gutter) for one new double parallel bridge 
(Bridge over Rocky Creek) northbound and southbound. 
 
 
 
Proposed Change:   
 
The bridge widths can be reduced to 36 feet (gutter to gutter) for one new double parallel bridge 
(Bridge over Rocky Creek) northbound and southbound. 
 
This is based on the accepted bridge widths in GDOT bridge and structures policy manual for rural 
section (multi-divided) 4 ft. (inside shoulder) +TW+ 8 ft. (outside shoulder).  
 
 
 
Justification:   
 
This results in significant construction cost savings. 
 
 
 
 
 

LIFE CYCLE COST 
SUMMARY 

CAPITAL 
COST 

FUTURE  
COST 

PRESENT WORTH 

INITIAL COST  - Original 2,354,000  

 - Proposed 2,240,000  

 - Savings 114,000  114,000

FUTURE COST - Savings  -0-

TOTAL PRESENT WORTH SAVINGS 114,000
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COST WORKSHEET

PROJECT:  
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 24,780 95 2,354,100 23,580 95 2,240,100

ITEM No:  B-1
CLIENT:   GDOT

Bridge #1 - Bridge over Rocky Creek

US 1 / SR 4 Corridor Improvements 
PI Nos. 522190 and 522195

2,354,100 2,240,100

Markup 0.00% 0 0

TOTAL 2,354,100 2,240,100

TOTAL ROUNDED 2,354,000 2,240,000

SUBTOTAL
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CALCULATIONS

SR 4 / US 1 Corridor Improvements 
PI Nos. 522190 and 522185 

ITEM NO :   B-1 
CLIENT:   GDOT 
Sheet  3  of  3 

 

 

Original Bridge Cost Estimate:  
 
New double parallel bridge over Rocky Creek (Northbound/Southbound)  
 
 2 bridges x 300 ft x 41.3 ft wide  =  2 x 12,390 SF = 24,780 SF 
 
 
 
 
VE proposed Bridge Cost Estimate: 
 
New double parallel bridge over Rocky Creek (Northbound/Southbound)  
 
 2 bridges x 300 ft  x 39.3 ft wide  =  2 x 11,790 SF = 23,580 SF 
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DEVELOPMENT AND RECOMMENDATION PHASE 

US 1 / SR 4 Corridor Improvements 
PI Nos. 522190 and 522185 

IDEA No.: 
 

C-2 

PAGE No.: 
 

1  of   3 

CREATIVE IDEA:    
 
Reduce paved shoulder width from 6.5 feet to 4 feet 

Comp By:   SG Date:   4/7/11 Checked By:    DCW Date:   4/7/11    
 
Original Concept:   
 
The original concept proposes 6.5' width paved shoulders. 
 
 
 
Proposed Change:   
 
The revised concept proposes 4' width paved shoulders. 
 
 
 
Justification:   
 
The purpose of the project is to increase capacity by providing additional through lanes.  This can 
be accomplished with 4' paved shoulders.  AASHTO guidelines do not mandate a required paved 
shoulder width.  The unpaved shoulder width remains the same at 10 feet. 
 
 
 
 
 
 
 
 

LIFE CYCLE COST 
SUMMARY 

CAPITAL 
COST 

FUTURE  
COST 

PRESENT WORTH 

INITIAL COST  - Original 92,000  

 - Proposed -0-  

 - Savings 92,000  92,000

FUTURE COST - Savings  -0-

TOTAL PRESENT WORTH SAVINGS 92,000
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COST WORKSHEET

PROJECT:  
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 5,280 17.49 92,347

US 1 / SR 4 Corridor Improvements 
PI Nos. 522190 and 522195

ITEM No:  C-2
CLIENT:   GDOT

Shoulder pavement

92,347 0

Markup 0.00% 0 0

TOTAL 92,347 0

TOTAL ROUNDED 92,000 0

SUBTOTAL
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CALCULATIONS

SR 4 / US 1 Corridor Improvements 
PI Nos. 522190 and 522185 

ITEM NO :   C-2 
CLIENT:   GDOT 
Sheet   3  of   3 

 

 

Assumed Pavement Section for Paved Shoulder – 1.5" 9.5mm, 2" 19mm, 6" GAB 
 
Pavement Cost/ SY 
9.5mm – (165 lb/SY) x (1 ton/2,000 lb) x ($58.35/ton) = $4.81 
19mm – (220 lb/SY) x (1 ton/2,000 lb) x ($62.85/ton) = $6.91 
6" GAB – (660 lb/SY) x (1 ton/2,000 lb) x ($17.47/ton) = $5.77 
 
Total Cost = $17.49/ SY 
 
Area (Additional 2.5' Paved Shoulder) = 3.6 x 5,280 x 2.5  9 = 5,280 SY 
 
 
Original Concept 
Area (Additional 2.5' Paved Shoulder Width) = 5,280 SY 
 
Revised Concept 
Area (Additional 2.5' Paved Shoulder Width) = 0 SY 
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DEVELOPMENT AND RECOMMENDATION PHASE 

US 1 / SR 4 Corridor Improvements 
PI Nos:  522190 and 522185 

IDEA No.: 
 

C-3 

PAGE No.: 
 

1  of  4 

CREATIVE IDEA:   
 
Reduce amount of side street work 

Comp By:   SSB Date:     4/6/11 Checked By:    DCW Date:   4/6/11 
 
Original Concept:   
 
Side road lengths per concept layout. 
 
 
 
Proposed Change:   
 
Reduce side road lengths by tying in to existing sooner.  
 
 
 
Justification:   
 
Minimize cost by reducing side road lengths. 
 
 
 
 
 
 
 
 

 

LIFE CYCLE COST 
SUMMARY 

CAPITAL 
COST 

FUTURE  
COST 

PRESENT WORTH 

INITIAL COST  - Original 122,000  

 - Proposed -0-  

 - Savings 122,000  122,000

FUTURE COST - Savings  -0-

TOTAL PRESENT WORTH SAVINGS 122,000
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SKETCH

SR 4 / US 1 Corridor Improvements 
PI Nos:  522190  

ITEM NO : C-3 
CLIENT: GDOT 
Sheet  2 of  4  

 
 

 

 

 

 

CALCULATIONS

CR 115 

Proposed Location 

US 1 / SR 4 Corridor Improvements 
6115070004.59

                          GDOT                                  93 
                          April 19, 2011



COST WORKSHEET

PROJECT:  
Sheet    3   of   4

CONSTRUCTION ELEMENT ORIGINAL ESTIMATE NEW ESTIMATE

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

Cost/
Unit Total Cost

Ac 2.3 2,891.00 6,649

Unclassified excavation CY 8,889 3.90 34,667

9.5mm SP TN 220 69.58 15,308

19mm SP TN 440 62.72 27,597

25mm SP TN 587 59.44 34,891

GAB TN 133 14.54 1,934

GL 400 2.66 1,064

ITEM No:  C-3
CLIENT:   GDOT

Right-of-way 

US 1 / SR 4 Corridor Improvements 
PI Nos:  522190

Tack coat

122,110 0

Markup 0.00% 0 0

TOTAL 122,110 0

TOTAL ROUNDED 122,000 0

SUBTOTAL
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CALCULATIONS

SR 4 / US 1 Corridor Improvements 
PI Nos:  522190 

 

ITEM NO : C-3  
CLIENT:   GDOT 
Sheet  4  of  4 

 

 

CR 115 
Shorten by 1,000' 
Pavement – (1,000 x 24)  9 = 2,667 SY 
Right-of-way – (1,000x100)  43,560 = 2.3Ac 
Embankment – (240x1,000)  27 = 8,889 CY 
 
 
Right-of-Way Unit Costs (522185 & 522190) 
Use composite unit price for combination of residential, agricultural and commercial right-
of-way 
 
Residential/Agricultural/Commercial Right-of-Way =   
1.55 x 1.60 x (1  99.66) x [(3,500 x 6.6) + (1,000 x 93.06)] =  $2,891/acre 
 
Pavement totals –  
9.5mm – (2,667 x 165)  2,000 = 220 TN 
19mm – (2,667 x 330)  2,000 = 440 TN 
25mm – (2,667 x 440)  2,000 = 587 TN 
Tack coat – (2,667 x 0.05) x 3 = 400 Gal 
GAB – (2,667 x 100)  2,000 = 133 TN 
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DEVELOPMENT AND RECOMMENDATION PHASE 

US 1 / SR 4 Corridor Improvements 
PI Nos. 522190 and 522185 

IDEA No.: 
 

C-5 

PAGE No.: 
 

1  of  4 

CREATIVE IDEA:   
 
Use reduced depth pavement for medians and turn lanes 

Comp By:   GAO Date:    4/5/11   Checked By:   DCW  Date:   4/5/11 
 
Original Concept:    
 
Construct full depth pavement for the median openings and turn lanes. 
 
 
 
Proposed Change:    
 
Using practical design guidelines, construct reduced pavement thickness for the turn lanes and 
median areas.  
 
 
 
Justification:   
 
Pavement design is usually dictated by traffic volumes on the mainline.  This developed pavement 
section typically extends to the median area and turn lanes.  However, there are significantly lower 
traffic volumes in the median and turn lanes, thereby allowing a reduced thickness pavement 
section.  For the purposes of this recommendation, we assume a 33% reduction.  Final traffic 
volumes and pavement design will dictate the actual numbers. 
 
 
 
 
 
 

LIFE CYCLE COST 
SUMMARY 

CAPITAL 
COST 

FUTURE  
COST 

PRESENT WORTH 

INITIAL COST  - Original 185,000  

 - Proposed -0-  

 - Savings 185,000  185,000

FUTURE COST - Savings  -0-

TOTAL PRESENT WORTH SAVINGS 185,000
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SKETCH  

SR 4 / US 1 Corridor Improvements 
PI Nos. 522190 and 522185 

ITEM NO :  C-5 
CLIENT:    GDOT 
Sheet 2  of  4 
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COST WORKSHEET

PROJECT:  
Sheet   3   of   4 

CONSTRUCTION ELEMENT ORIGINAL ESTIMATE NEW ESTIMATE

ITEM Units
No. 

Units
Cost/
Unit Total Cost

No. 
Units

Cost/
Unit Total Cost

EA 4 46,220 184,880

ITEM No:   C-5
CLIENT:   GDOT

Pavement area; per median opening

US 1 / SR 4 Corridor Improvements
PI Nos. 522190 and 522195

184,880 0

Markup 0.00% 0 0

TOTAL 184,880 0

TOTAL ROUNDED 185,000 0

SUBTOTAL
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CALCULATIONS

SR 4 / US 1 Corridor Improvements 
PI Nos. 522190 and 522185 

ITEM NO :   C-5 
CLIENT:   GDOT 
Sheet  4  of  4 

 

 

CURRENT DESIGN: Cost of asphalt mainline pavement: 6.25 in asphalt / 8 inch GAB  
 
 (6.25/12 ft) x  (150 lb/cf) x (1 ton/2,000 lb)  = 0.03906 ton/SF   
 
 (8/12 ft) x (135 lb/cf)  x (1 ton/2,000 lb)  =  0.045  ton/SF 
 
Cost per SY 
 (0.03906 ton/SF  x  9  SF/SY  x $60/ton) + (0.045 ton/SF  x  9 SF/SY  x  $17/ton) =  
 $ 21.09 + 6.89 = $27.98/SY     USE:    $30 per SY 
 
Assume 33% reduction: use $20 per SY 
 
Area of reduced pavement thickness; from sketch = 2,311 SY 
 
For each median opening; 
 2 approaches x 2,311 SY x $(30 - 20) per SY = $46,220 per median opening  
 
Median Opening Locations 
 

JL Thompson Road 
Bobby Williamson Road / Darrell Thompson Road 
Harden Chapel Road 
Glenn James Road 
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DEVELOPMENT AND RECOMMENDATION PHASE 

US 1 / SR 4 Corridor Improvements 
PI No:  522200 

IDEA No.: 
 

A-1 

PAGE No.: 
 

1  of  5 

CREATIVE IDEA:  
 
Reduce median width from 44 feet to 32 feet 

Comp By:   SSB Date:   4/5/2011 Checked By:    DCW Date:   4/6/2011 
 
Original Concept:   
 
Provide a 44 foot wide grassed median. 
 
 
 
Proposed Change:   
 
Reduce median width from 44 feet to 32 feet. 
 
 
 
 
Justification:   
 
32 foot medians have been accepted and used in the past for these type of GRIP projects. A 32 
foot median on this type of facility is acceptable per GDOT’s Standards and is also in compliance 
with AASHTO Guidelines.  The reduced median will require 12 feet less right-of-way, will reduce 
the amount of grassing, earthwork, clearing and grubbing, and pavement at the crossover 
locations, and will reduce the required length for all cross drains. 
 
 
 
 
 

LIFE CYCLE COST 
SUMMARY 

CAPITAL 
COST 

FUTURE  
COST 

PRESENT WORTH 

INITIAL COST  - Original 1,065,000  

 - Proposed -0-  

 - Savings 1,065,000  1,065,000

FUTURE COST - Savings  -0-

TOTAL PRESENT WORTH SAVINGS 1,065,000
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SKETCH

SR 4 / US 1 Corridor Improvements 
PI No:  522200 

ITEM NO :   A-1 
CLIENT: GDOT 
Sheet  2  of  5 

 

 

 

32’-0”
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COST WORKSHEET

PROJECT:  
Sheet    3   of   5

CONSTRUCTION ELEMENT ORIGINAL ESTIMATE NEW ESTIMATE

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

Cost/
Unit Total Cost

Ac 9.5 30,356 288,382

Unclassified excavation CY 86,029 7.00 602,203

Clearing and grubbing Ac 9.8 10,000 97,700

Stormdrain pipe 36", H 1-10 LF 576 61.80 35,597

Permanent grassing Ac 9.5 1,113 10,575

9.5mm SP TN 88 67.21 5,914

19mm SP TN 176 57.90 10,190

25mm SP TN 235 55.57 13,059

GAB TN 53 13.46 713

Gal 160 2.37 379

ITEM No:  A-1
CLIENT:   GDOT

Right-of-way 

US 1 / SR 4 Corridor Improvements
PI No:  522200

Tack coat

1,064,713 0

Markup 0.00% 0 0

TOTAL 1,064,713 0

TOTAL ROUNDED 1,065,000 0

SUBTOTAL
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CALCULATIONS

SR 4 / US 1 Corridor Improvements 
PI No:  522200 

 

ITEM NO :   A-1 
CLIENT:   GDOT 
Sheet  4  of  5 

 

 

Right-of-Way –  
Use composite unit price for combination of residential, agricultural and commercial right-
of-way 
 
Residential/Agricultural/Commercial Right-of-Way =   
1.55 x 1.60 x (1  214.27) x [(3,500 x 47.7) + (1,000 x 145.8) + (110,000 x 21.0)] =  
$30,356/acre 
 
Residential/Agricultural/Commercial Easement (50% Right-of-Way) = $15,178/acre 
8 median openings locations at 100' each 
3 Bridge locations at 1,150' 
Total Length = 36,344 – 800 - 1,150 = 34,394' total length 
34,394 x 12  43,560 = 9.5 Ac 
 
Earthwork –  
Total Length = 36,344 - 1,150 = 35,194' 
Assume 17,597' is in 5' fill and 17,597' is in 6’ cut 
Excavation – (6 x 12 x 17,597)  27 = 46,925 CY 
Embankment – (5 x 12 x 17,597)  27 = 39,104 CY 
Total = 86,029 CY 
 
Clearing and Grubbing –  
 Total Length = 36,344 - 1,150 = 35,194' 
(35,194 x 12)  43,560 = 9.7 Ac  
 
Drainage Structures –  
Assume 36" RCP at 48 locations. 48 x 12 = 576 LF 
 
Permanent Grassing –  
Total Length = 36,344 – 800 - 1,150 = 34,394' 
(34,394 x 12)  43,560 = 9.5 Ac 
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CALCULATIONS

SR 4 / US 1 Corridor Improvements 
PI No:  522200 

 

ITEM NO :  A-1  
CLIENT:   GDOT 
Sheet  5  of  5 

 

 

Pavement –  
 
Crossover Locations – 8 locations, 100' length, (12 x 100 x 8)  9 = 1,067 SY 
 
9.5mm, 165 lb/SY  (1,067 x 165)  2,000 = 88 TN 
19.0mm, 330 lb/SY  (1,067 x 330)  2,000 = 176 TN 
25.0mm, 440 lb/SY  (1,067 x 440)  2,000 = 235 TN 
Tack Coat   (1,067 x 0.05) x 3 = 160 Gal   
GAB    (1,067 x 100)  2,000 = 53 TN 
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DEVELOPMENT AND RECOMMENDATION PHASE 

US 1 / SR 4 Corridor Improvements 
PI No:  522200 

IDEA No.: 
 

A-1.1 

PAGE No.: 
 

1  of  5 

CREATIVE IDEA: 
 
Reduce median width from 44 feet to 20 feet 
with a cable barrier 

Comp By:   SSB Date:    4/6/11 Checked By:    DCW Date:   4/6/11 
 
Original Concept:   
 
Provide a 44 foot wide grassed median. 
 
 
 
Proposed Change:   
 
Reduce median width from 44 feet to 20 feet and install a cable barrier. 
 
 
 
Justification:    
 
A 20 foot median can be used with a cable barrier installed two feet off the center of the median. 
 
The reduced median will require 24 feet less right-of-way, will reduce the amount of grassing, 
earthwork, clearing and grubbing, and pavement at the crossover locations, and will reduce the 
required length for all cross drains. 
 
Earthwork costs were obtained from the CY cost in the concept report. Right-of-way costs are 
based on an average of the different land types. 
 
 
 
 

LIFE CYCLE COST 
SUMMARY 

CAPITAL 
COST 

FUTURE  
COST 

PRESENT WORTH 

INITIAL COST  - Original 2,127,000  

 - Proposed 672,000  

 - Savings 1,455,000  1,455,000

FUTURE COST - Savings  -0-

TOTAL PRESENT WORTH SAVINGS 1,455,000
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SKETCH

SR 4 / US 1 Corridor Improvements 
PI No:  522200 

ITEM NO :   A-1.1 
CLIENT: GDOT 
Sheet  2  of  5 

 

 

 

20’-0”

Cable Barrier
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COST WORKSHEET

PROJECT:  
Sheet    3   of   5

CONSTRUCTION ELEMENT ORIGINAL ESTIMATE NEW ESTIMATE

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

Cost/
Unit Total Cost

Ac 19 30,356 576,764

Unclassified excavation CY 172,060 7.00 1,204,420

Clearing and grubbing Ac 19.3 10,000 193,000

Stormdrain pipe 36", H 1-10 LF 1,152 61.80 71,194

Permanent grassing Ac 18.9 1,113 21,039

9.5mm SP TN 176 67.21 11,829

19mm SP TN 352 57.90 20,381

25mm SP TN 469 55.57 26,062

GAB TN 106 13.46 1,427

Gal 320 2.37 758

LF 33,594 20.00 671,880

ITEM No:  A-1.1
CLIENT:   GDOT

Right-of-way 

US 1 / SR 4 Corridor Improvements 
PI No:  522200

Tack coat

Cable barrier

2,126,873 671,880

Markup 0.00% 0 0

TOTAL 2,126,873 671,880

TOTAL ROUNDED 2,127,000 672,000

SUBTOTAL
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CALCULATIONS

SR 4 / US 1 Corridor Improvements 
PI No:  522200 

 

ITEM NO :   A-1.1 
CLIENT:   GDOT 
Sheet  4  of  5 

 

 

Right of Way –  
Use composite unit price for combination of residential, agricultural and commercial right-
of-way 
 
Residential/Agricultural/Commercial Right-of-Way =   
1.55 x 1.60 x (1  214.27) x [(3,500 x 47.7) + (1,000 x 145.8) + (110,000 x 21.0)] =  
$30,356/acre 
 
8 median openings locations at 100' each 
3 Bridge locations at 1,150' 
Total Length = 36,344 - 800 - 1,150 = 34,394' total length 
34,394 x 24  43,560 = 19.0 Ac 
 
Earthwork –  
Total Length = 36,344 - 1,150 = 35,194' 
Assume 17,597' is in 5' fill and 17,597' is in 6' cut 
Excavation – (6 x 24 x 17,597)  27 = 93,851 CY 
Embankment – (5 x 24 x 17,597)  27 = 78,209 CY 
Total = 172,060 CY 
 
Clearing and Grubbing –  
 Total Length = 36,344 - 1,150 = 35,194' 
(35,194 x 24)  43,560 = 19.3 Ac  
 
Drainage Structures –  
Assume 36" RCP at 48 locations. 48 x 24 = 1,152 LF 
 
Permanent Grassing –  
Total Length = 36,344 - 800 - 1,150 = 34,394' 
(34,394 x 24)  43,560 =18.9 Ac 
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CALCULATIONS

SR 4 / US 1 Corridor Improvements 
PI No:  522200 

 

ITEM NO :  A-1.1 
CLIENT:   GDOT 
Sheet  5  of  5 

 

 

Pavement –  
 
Crossover Locations – 8 locations, 100' length, (24 x 100 x 8)  9 = 2,133 SY 
 
9.5mm, 165 lb/SY  (2,133 x 165)  2,000 = 176 TN 
19.0mm, 330 lb/SY  (2,133 x 330)  2,000 = 352 TN 
25.0mm, 440 lb/SY  (2,133 x 440)  2,000 = 469 TN 
Tack Coat   (2,133 x 0.05) x 3 = 320 GA   
GAB    (2,133 x 100)  2,000 = 106 TN 
 
Cable Barrier –  
 
35,194 - (8 x 200) = 33,594 LF 
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DEVELOPMENT AND RECOMMENDATION PHASE 

US 1 / SR 4 Corridor Improvements 
PI No:  522200 

IDEA No.: 
 

A-3 

PAGE No.: 
 

1  of   4 

CREATIVE IDEA:    
 
Use right-of-way to shoulder breakpoint and easements beyond 

Comp By:    SG Date:   4/7/11  Checked By:   DCW  Date:   4/7/11 
 
Original Concept:   
 
The original concept shows required right-of-way for all shoulders and slopes. 
 
 
 
Proposed Change:   
 
The revised concept shows required right-of-way to the shoulder breakpoint and easements for 
slopes and ditches. 
 
 
 
Justification:   
 
The purpose of the project is to increase capacity by providing addition through lanes.  This can be 
accomplished with slopes and ditches included in easements instead of required right-of-way. 
 
 
 
 
 
 
 
 

LIFE CYCLE COST 
SUMMARY 

CAPITAL 
COST 

FUTURE  
COST 

PRESENT WORTH 

INITIAL COST  - Original 3,597,000  

 - Proposed 1,799,000  

 - Savings 1,798,000  1,798,000

FUTURE COST - Savings  -0-

TOTAL PRESENT WORTH SAVINGS 1,798,000
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SKETCH  

SR 4 / US 1 Corridor Improvements 
PI No:  522200 

ITEM NO :  A-3 
CLIENT:    GDOT 
Sheet  2  of  4 

 
Original Concept 
 
 
 
 
 
 
 
 
 
Revised Concept (250' Required Right-of-Way Sections on New Location) 
 
          69' Easement                                                                                                                                  69' Easement 
 
                                      112' Shoulder Breakpoint to Shoulder Breakpoint (Required Right-of-Way) 
                        
 
 
 
 
 
 
Revised Concept (Typical 250' Required Right-of-Way on Exist R/W) 
                      
 
                                           140' Shoulder Breakpoint (Lt) to Exist Right-of-Way (Rt) 
 
                       Required                                                                                                                                       
   Easement     Right-of-Way                                                                                                                                           Easement 
                                                                  Typical 100' Exist Right-of-Way 
  
                                                112' Shoulder Breakpoint to Shoulder Breakpoint 
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COST WORKSHEET

PROJECT:  
Sheet    3  of  4 

CONSTRUCTION ELEMENT ORIGINAL ESTIMATE NEW ESTIMATE

ITEM Units
No. 

Units
Cost/
Unit Total Cost

No. 
Units

Cost/
Unit Total Cost

Ac 118.5 30,356 3,597,186

Ac 118.5 15,178 1,798,593

ITEM No:  A-3
CLIENT:   GDOT

Right-of-Way

Easement

US 1 / SR 4 Corridor Improvements
PI No. 522200

3,597,186 1,798,593

Markup 0.00% 0 0

TOTAL 3,597,186 1,798,593

TOTAL ROUNDED 3,597,000 1,799,000

SUBTOTAL
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CALCULATIONS

SR 4 / US 1 Corridor Improvements 
PI No:  522200 

ITEM NO :   A-3 
CLIENT:   GDOT 
Sheet  4  of  4 

 

 

Right-of-Way Unit Costs (522200) 
Use composite unit price for combination of residential, agricultural and commercial right-
of-way 
 
Residential/Agricultural/Commercial Right-of-Way =  1.55 x 1.60 x (1214.27) x [(3,500 x 
47.7) + (1,000 x 145.8) + (110,000 x 21.0)] =  $30,356/acre 
 
Residential/Agricultural/Commercial Easement (50% Right-of-Way) = $15,178/acre 
 
Area of Right-of-Way to be converted to Easement 
112' width required from shoulder breakpoint to shoulder breakpoint (10+24+44+24+10) 
 
Assume higher width required for right-of-way savings calculations to account for shifting 
alignment in sections that are on existing right-of-way.  The proposed centerline is typically 
not in same location as existing centerline and the 112' width is not centered on existing 
right-of-way.  Assume additional 28' required to account for offset  140' required width 
on sections with existing right-of-way to determine right-of-way savings. 
 
A required 112' width will be assumed for new location sections. 
 
Exist Right-of-Way Sections 
3,000 LF of Required Right-of-Way (250' Required Right-of-Way)  
 Area = 3,000 x (250 - 140) = 330,000 SF  7.6 acres 
 
New Location Sections 
35,000 LF (250' Required Right-of-Way) 
 Area = 35,000 x (250 - 112) = 4,830,000 SF  110.9 acres 
 
 Total Area = 7.6 + 110.9  = 118.5 acres 
 
Original Concept 
Area (Right-of-Way) =  118.5 acres 
Area (Easement) =  0 acres 
 
Revised Concept 
Area (Right-of-Way) =   0 acres 
Area (Easement) = 118.5  acres 
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DEVELOPMENT AND RECOMMENDATION PHASE 

US 1 / SR 4 Corridor Improvements 
PI No:  522200 

IDEA No.: 
 

B-1 

PAGE No.: 
 

1  of  3 

CREATIVE IDEA:   
 
Reduce bridge width from 38 feet to 36 feet gutter to gutter 

Comp By:   AS    Date:   4/5/11 Checked By:    DCW Date:   4/5/11 
 
Original Concept:   
 
The proposed bridge widths are 38 feet (gutter to gutter) for the four new double parallel bridges 
(bridge over Little Rocky Creek, bridge over Georgia Central RR/US 280 Crossing, bridge over 
SR 292 Crossing, bridge over Swift Creek) northbound and southbound. 
 
 
 
Proposed Change:   
 
The bridge widths can be reduced to 36 feet (gutter to gutter) for the four new double parallel 
bridges (bridge over Little Rocky Creek, bridge over Georgia Central RR/US 280 Crossing, bridge 
over SR 292 Crossing, bridge over Swift Creek) northbound and southbound.  This is based on the 
accepted bridge widths in GDOT bridge and structures policy manual for rural section (multi-
divided) 4 ft. (inside shoulder) +TW+ 8 ft. (outside shoulder).  
 
 
 
Justification:   
 
This results in significant construction cost savings. 
 
 
 
 

LIFE CYCLE COST 
SUMMARY 

CAPITAL 
COST 

FUTURE  
COST 

PRESENT WORTH 

INITIAL COST  - Original 6,984,000  

 - Proposed 6,646,000  

 - Savings 338,000  338,000

FUTURE COST - Savings  -0-

TOTAL PRESENT WORTH SAVINGS 338,000
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COST WORKSHEET

PROJECT:  
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 7,434 95.00 706,230 7,074 95.00 672,030

SF 26,432 95.00 2,511,040 25,152 95.00 2,389,440

SF 14,868 95.00 1,412,460 14,148 95.00 1,344,060

SF 24,780 95.00 2,354,100 23,580 95.00 2,240,100

ITEM No:  B-1
CLIENT:   GDOT

Bridge #1 - Bridge over Little Rocky 
   Creek
Bridge #2 - Bridge over GA Central 
   RR/US 280 Crossing

Bridge #3 - Bridge over SR 292 
   Crossing

Bridge #4 - Bridge over Swift Creek

US 1 / SR 4 Corridor Improvements 
PI No. 522200

6,983,830 6,645,630

Markup 0.00% 0 0

TOTAL 6,983,830 6,645,630

TOTAL ROUNDED 6,984,000 6,646,000

SUBTOTAL
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CALCULATIONS

SR 4 / US 1 Corridor Improvements 
PI No:  522200 

ITEM NO :   B-1 
CLIENT:   GDOT 
Sheet  3  of  3 

 

 

Original Bridge Cost Estimate:  
 
New double parallel bridge over Little Rocky Creek (Northbound/Southbound)  
 2 bridges x (90 ft x 41.3 ft wide) =  2 x 3,717 SF 
 
New double parallel bridge over Georgia Central RR/US 280 Crossing (Northbound/ 
Southbound)  
 2 bridges x (320 ft x 41.3 ft wide) = 2 x 13,216 SF 
 
New double parallel bridge over SR 292 Crossing (Northbound/Southbound)  
 2 bridges x (180 ft x 41.3 ft wide) = 2 x 7,434 SF 
 
 New double parallel bridge over Swift Creek (Northbound/Southbound)  
 2 bridges x (300 ft x 41.3 ft wide) =  2 x 12,390 SF 
 
 
VE proposed Bridge Cost Estimate: 
 
New double parallel bridge over Little Rocky Creek (Northbound/Southbound)  
 2 bridges x (90 ft x 39.3 ft wide) = 2 x 3,537 SF 
 
New double parallel bridge over Georgia Central RR/US 280 Crossing (Northbound/ 
Southbound)  
 2 bridges x (320 ft x 39.3 ft wide) = 2 x 12,576 SF 
 
New double parallel bridge over SR 292 Crossing (Northbound/Southbound)  
 2 bridges x (180 ft x 39.3 ft wide) = 2 x 7,074 SF 
 
 New double parallel bridge over Swift Creek (Northbound/Southbound)  
 2 bridges x (300 ft x 39.3 ft wide) =  2 x 11,790 SF 
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DEVELOPMENT AND RECOMMENDATION PHASE 

US 1 / SR 4 Corridor Improvements 
PI No:  522200 

IDEA No.: 
 

B-3 

PAGE No.: 
 

1  of  4 

CREATIVE IDEA:   
 Use MSE wall on railroad end of bridge to shorten bridge over 
railroad/US 280 crossing 

Comp By:   AS    Date:   4/5/11 Checked By:    DCW Date:   4/5/11 
 
Original Concept:   
 
The proposed bridge widths are 38 feet (gutter to gutter) for the four new double parallel bridges 
over the Georgia Central RR/US 280 crossing with sloped end spans. 
 
 
 
Proposed Change:   
 
The end span for the railroad side of the bridge over the Georgia Central RR/US 280 crossing will 
be built with an MSE wall.  This eliminates the one end span reducing the bridge length by 72 
feet. 
 
 
 
Justification:   
 
This results in significant construction cost savings. 
 
 
 
 
 
 
 
 

LIFE CYCLE COST 
SUMMARY 

CAPITAL 
COST 

FUTURE  
COST 

PRESENT WORTH 

INITIAL COST  - Original 2,511,000  

 - Proposed 2,228,000  

 - Savings 283,000  283,000

FUTURE COST - Savings  -0-

TOTAL PRESENT WORTH SAVINGS 283,000
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SKETCH  

SR 4 / US 1 Corridor Improvements 
PI No:  522200 

ITEM NO :  B-3 
CLIENT:    GDOT 
Sheet 2  of   4 
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COST WORKSHEET

PROJECT:  
Sheet   3   of   4 

CONSTRUCTION ELEMENT ORIGINAL ESTIMATE NEW ESTIMATE

ITEM Units No. Units
Cost/
Unit Total Cost

No. 
Units

Cost/
Unit Total Cost

    

SF 26,432 95.00 2,511,040 20,485 95.00 1,946,056

SF 7,058 40.00 282,300

US 1 / SR 4 Corridor Improvements
PI No. 522200

ITEM No:  B-3
CLIENT:   GDOT

 
Bridge #2 - Bridge over GA Central 
   RR/US 280 Crossing

Additional wall near RR tracks

2,511,040 2,228,356

Markup 0.00% 0 0

TOTAL 2,511,040 2,228,356

TOTAL ROUNDED 2,511,000 2,228,000

SUBTOTAL

US 1 / SR 4 Corridor Improvements 
6115070004.59

                          GDOT                                  119 
                          April 19, 2011



 
 

 

 

CALCULATIONS

SR 4 / US 1 Corridor Improvements 
PI No:  522200 

ITEM NO :   B-3 
CLIENT:   GDOT 
Sheet  4  of  4 

 

 

Original Bridge Cost Estimate:  
 
New double parallel bridge over Georgia Central RR/US 280 Crossing (Northbound/ 
Southbound)  
 
 2 bridges x 320 ft x 41.3 ft wide = 2 x 13,216 SF  = 26,432 SF 
 
 
VE proposed Bridge Cost Estimate: 
 
New double parallel bridge over Georgia Central RR/US 280 Crossing (Northbound/ 
Southbound) with MSE wall at railroad end 
 
 2 bridges x 248 ft x 41.3 ft wide = 20,484.8 SF 
 
Additional MSE wall at railroad end 
 
115.25 ft + 60 ft + 60 ft = 235.25 x 30 ft. high = 7,057.5 SF 
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DEVELOPMENT AND RECOMMENDATION PHASE 

US 1 / SR 4 Corridor Improvements 
PI No:  522200 

IDEA No.: 
 

B-4 

PAGE No.: 
 

1  of  5 

CREATIVE IDEA:  
Eliminate bridges at SR 30 and SR 292 and provide an at-grade 
crossing 

Comp By:   GAO Date:  4/5/11 Checked By:    DCW Date:   4/5/11 
 

Original Concept:   
 
Construct bridges to cross SR 30, the railroad, and SR 292. 
 
Proposed Change:   
 
Eliminate the bridges and construct an at-grade crossing. 
 
Justification:   
 
Based on information received during the study, there are only 2-4 trains per day along this 
corridor, which represents a relatively low volume use.  The railroad tracks parallel SR 30 and 
would not significantly affect SR 30 traffic, other than turning movements. 
 
Eliminating the bridges and constructing an at-grade crossing would significantly reduce 
construction costs and long term bridge maintenance.  Conditions and signalization at an at-grade 
RR crossing can be improved by enhanced crossings with double gates and warning signals.   
 
An at-grade intersection between SR 30 and US 1/SR 4 would provide a more direct connection 
and eliminate some ramp construction.  Most likely, a new traffic signal will be warranted at this 
intersection and is included in the cost analysis.   
 
Additionally, there is an airport immediately north of the area of the proposed bridges that could 
have impacts on the approach path template.  Removing the bridges would improve or minimize 
any potential conflicts with the airport operations and permitting.  
 

LIFE CYCLE COST 
SUMMARY 

CAPITAL 
COST 

FUTURE  
COST 

PRESENT WORTH 

INITIAL COST  - Original 8,236,000  

 - Proposed 958,000  

 - Savings 7,278,000  7,278,000

FUTURE COST - Savings  -0-

TOTAL PRESENT WORTH SAVINGS 7,278,000
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SKETCH  

SR 4 / US 1 Corridor Improvements 
PI No:  522200 

ITEM NO :  B-4 
CLIENT:    GDOT 
Sheet 2  of  5 
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SR 4 / US 1 Corridor Improvements 
PI No:  522200 

ITEM NO :  B-4 
CLIENT:    GDOT 
Sheet 3  of  5 
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COST WORKSHEET

PROJECT:  
Sheet    3   of   4 

CONSTRUCTION ELEMENT ORIGINAL ESTIMATE NEW ESTIMATE

ITEM Units No. Units
Cost/
Unit Total Cost

No. 
Units

Cost/
Unit Total Cost

SF 41,300 95.00 3,923,500

CY 436,000 8.00 3,488,000

SY 16,350 30.00 490,500

Ac 11 30,356 333,916

EA 1 750,000 750,000

EA 1 100,000 100,000

SY 3,600 30.00 108,000

Roadway pavement - loop ramps

New traffic signal

Additional pavement at intersection

Right of way - loop ramps

ITEM No:  B-4
CLIENT:   GDOT

Bridges over SSR 30 and SR 292

Earthwork / fill

US 1 / SR 4 Corridor Improvements 
PI No. 522200

New RR signal

8,235,916 958,000

Markup 0.00% 0 0

TOTAL 8,235,916 958,000

TOTAL ROUNDED 8,236,000 958,000

SUBTOTAL
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SR 4 / US 1 Corridor Improvements 
PI No:  522200 

 

ITEM NO :  B-4  
CLIENT:   GDOT 
Sheet  5  of  5 

 

 

Earthwork reduction (see sketch): 436,000 CY 
 
Bridge reduction:  SR 30  =  300 ft long x 41.3 ft wide x 2 bridges = 24,780 SF 
 

 SR 292  =  200 ft long x 41.3 ft wide x 2 bridges = 16,520 SF 
 
Total bridge area = 24,780 + 16,520 = 41,300 SF 
   
Additional pavement construction / intersection improvements: 
   (300 + 200) x 64 ft wide = 32,000 SF = 3,600 SY 
 
CURRENT DESIGN: Cost of asphalt mainline pavement: 6.25 in asphalt / 8 inch GAB  
 
     (6.25/12 ft) x (150 lb/CF) x (1 ton/2,000 lb)  = 0.03906 ton/SF  
 

     (8/12 ft)  x (135 lb/CF) x (1 ton/2,000 lb)  =  0.045 ton/SF 
 
Cost per SY: 
    (0.03906 ton/SF  x 9 SF/SY  x $60/ton) + (0.045 ton/SF  x 9 SF/SY x $17/ton) =  
      $21.09 + 6.89 = $27.98/ SY     USE:    $30 per SY 
 
Assume this intersection will require a new signal at $100,000 
Assume this intersection will require a new, enhanced RR signal system at $750,000 
 
Reduction in roadway construction:  
   Loop ramp to tie into SR 30:  2,200 + 2,400 ft = 4,600 ft 
    4,600 ft x 32 ft = 147,200  SF = 16,350 SY 
  
   Reduced  right-of-way:  4,600 x 100 ft wide = 460,000 sq ft = 10.56 acres 
 
Right-of-Way Unit Costs (522200) 
Use composite unit price for combination of residential, agricultural and commercial right-
of-way 
 

Residential/Agricultural/Commercial Right-of-Way =  1.55 x 1.60 x (1214.27) x  
[(3,500 x 47.7) + (1,000 x 145.8) + (110,000 x 21.0)] =  $30,356/acre 
 
Residential/Agricultural/Commercial Easement (50% Right-of-Way) = $15,178/acre 
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DEVELOPMENT AND RECOMMENDATION PHASE 

US 1 / SR 4 Corridor Improvements 
PI No:  522200 

IDEA No.: 
 

B-4.1 

PAGE No.: 
 

1  of  5 

CREATIVE IDEA: 
 
Eliminate bridges at SR 292 

Comp By:   GAO Date:  4/4/11 Checked By:    DCW Date:   4/4/11 
 
Original Concept:  
 
Construct bridges to cross SR 292 due to proximity of new railroad bridges, about 800 feet. 
 
 
 
Proposed Change:   
 
Maximize the gradient on the northern approach to match the existing grade at SR 292 as quickly 
as feasible.  This could require some construction on SR 292.  
 
 
 
Justification:   
 
The new bridges at SR 292 are proposed due to the proximity of SR 292 to the new railroad 
crossing, a distance of about 800 feet.  Eliminating these bridges and reconstructing new pavement 
and earthwork on SR 292 will significantly reduce costs while providing the same function and 
eliminating costly bridges.  It would provide an at-grade crossing, which is more direct 
connectivity between the 2 state routes.  This would also eliminate the side loop ramp.  Even if 
this intersection warrants a signal, the cost benefits are worthwhile.  
 
 
 
 

LIFE CYCLE COST 
SUMMARY 

CAPITAL 
COST 

FUTURE  
COST 

PRESENT WORTH 

INITIAL COST  - Original 5,480,000  

 - Proposed 2,695,000  

 - Savings 2,785,000  2,785,000

FUTURE COST - Savings  -0-

TOTAL PRESENT WORTH SAVINGS 2,785,000
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SR 4 / US 1 Corridor Improvements 
PI No:  522200 

ITEM NO :  4.1 
CLIENT:    GDOT 
Sheet 2  of  5 
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PI No:  522200 

ITEM NO :  4.1 
CLIENT:    GDOT 
Sheet 3  of  5 
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COST WORKSHEET

PROJECT:  
Sheet   4   of   5 

CONSTRUCTION ELEMENT ORIGINAL ESTIMATE NEW ESTIMATE

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

Cost/
Unit Total Cost

SF 16,520 95.00 1,569,400

CY 436,000 8.00 3,488,000 327,000 8.00 2,616,000

SY 8,533 30.00 255,990
Ac 6 30,356 166,958

CY 4,500 8.00 36,000
SY 1,422 30.00 42,660

ITEM No:  B-4.1
CLIENT:   GDOT

Bridge over SR 292

Raise grade - SR 292 - earthwork

Roadway pavement - SR 292

Right of way - loop ramp

Earthwork / fill

US 1 / SR 4 Corridor Improvements 
PI No. 522200

Roadway pavement - loop ramp

5,480,348 2,694,660

Markup 0.00% 0 0

TOTAL 5,480,348 2,694,660

TOTAL ROUNDED 5,480,000 2,695,000

SUBTOTAL

US 1 / SR 4 Corridor Improvements 
6115070004.59

                          GDOT                                  129 
                          April 19, 2011



 
 

 

 

CALCULATIONS

SR 4 / US 1 Corridor Improvements 
PI No:  522200 

 

ITEM NO :  B-4.1  
CLIENT:   GDOT 
Sheet  5  of  5 

 

 

Earthwork: see sketch 
 
Bridge reduction: no bridges over SR 292 
 200 ft long x 41.3 ft wide x 2 bridges = 16,520 SF 
   
Additional work required on SR 292; raise grade 5 feet to match new profile on mainline. 
   Earthwork; assume 400 ft long 
   400 ft x 5 ft x 60 ft wide = 120,000 CF = 4,500 CY 
    
 Roadway pavement construction:  
   400 ft x 32 ft  = 12,800 SF = 1,422 SY 
 
CURRENT DESIGN: Cost of asphalt mainline pavement: 6.25 in asphalt / 8 inch GAB  
 
     (6.25/12 ft) x (150 lb/CF) x (1 ton/2,000 lb)  = 0.03906 ton/SF  
 
     (8/12 ft)  x (135 lb/CF) x (1 ton/2,000 lb)  =  0.045  ton/SF 
 
Cost per SY: 
 

    (0.03906 ton/SF  x  9 SF/SY  x  $60/ton) + (0.045 ton/SF  x  9 SF/SY  x  $17/ton) =  
      $21.09 + 6.89 = $27.98/ SY     USE:    $30 per SY 
 
Reduction in roadway construction:  
 Loop ramp pavement to tie into SR 30; 2,400 ft in length 
  2,400 ft x 32 ft = 76,800  SF = 8,533 SY 
  
   Reduce right-of-way 2,400 x 100 ft wide = 240,000 SF = 5.51 acres 
 
Right-of-Way Unit Costs (522200) 
Use composite unit price for combination of residential, agricultural and commercial right-
of-way 
 
Residential/Agricultural/Commercial Right-of-Way = 1.55 x 1.60 x (1214.27) x  
   [(3,500 x 47.7) + (1,000 x 145.8) + (110,000 x 21.0)] =  $30,356/acre 
 
Residential/Agricultural/Commercial Easement (50% Right-of-Way) = $15,178/acre 
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DEVELOPMENT AND RECOMMENDATION PHASE 

US 1 / SR 4 Corridor Improvements 
PI No:  522200 

IDEA No.: 
 

C-2 

PAGE No.: 
 

1  of  3 

CREATIVE IDEA:   
 
Reduce paved shoulder width from 6.5 feet to 4 feet 

Comp By:    SG Date:    4/7/11  Checked By:   DCW  Date:   4/7/11 
 
Original Concept:   
 
The original concept proposes 6.5' width paved shoulders. 
 
 
 
Proposed Change:   
 
The revised concept proposes 4' width paved shoulders. 
 
 
 
Justification:   
 
The purpose of the project is to increase capacity by providing additional through lanes.  This can 
be accomplished with 4' paved shoulders.  AASHTO guidelines do not mandate a required paved 
shoulder width.   The unpaved shoulder width remains the same at 10 feet. 
 
 
 
 
 
 
 
 

LIFE CYCLE COST 
SUMMARY 

CAPITAL 
COST 

FUTURE  
COST 

PRESENT WORTH 

INITIAL COST  - Original 175,000  

 - Proposed -0-  

 - Savings 175,000  175,000

FUTURE COST - Savings  -0-

TOTAL PRESENT WORTH SAVINGS 175,000
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COST WORKSHEET

PROJECT:  
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 10,707 16.35 175,059

ITEM No:  C-2
CLIENT:   GDOT

Shoulder pavement

US 1 / SR 4 Corridor Improvements
PI No. 522200

175,059 0

Markup 0.00% 0 0

TOTAL 175,059 0

TOTAL ROUNDED 175,000 0

SUBTOTAL
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CALCULATIONS

SR 4 / US 1 Corridor Improvements 
PI No:  522200 

ITEM NO :   C-2 
CLIENT:   GDOT 
Sheet  3  of  3 

 

 

Assumed Pavement Section for Paved Shoulder – 1.5" 9.5mm, 2" 19mm, 6" GAB 
 
Pavement Cost/ SY 
9.5mm – (165 lb/SY) x (1 ton/2,000 lb) x ($67.21/ton) = $5.54 
19mm – (220 lb/SY) x (1 ton/2,000 lb) x ($57.90/ton) = $6.37 
6" GAB – (660 lb/SY) x (1 ton/2,000 lb) x ($13.46/ton) = $4.44 
 
Total Cost = $16.35/ SY 
 
Area (Additional 2.5' Paved Shoulder) = 7.3 x 5,280 x 2.5  9 = 10,707 SY 
 
 
Original Concept 
Area (Additional 2.5' Paved Shoulder Width) = 10,707 SY 
 
Revised Concept 
Area (Additional 2.5' Paved Shoulder Width) = 0 SY 
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DEVELOPMENT AND RECOMMENDATION PHASE 

US 1 / SR 4 Corridor Improvements 
PI No:  522200 

IDEA No.: 
 

C-3 

PAGE No.: 
 

1  of  4 

CREATIVE IDEA:   
 
Reduce scope of work on side streets 

Comp By:   SSB Date:   4/6/11 Checked By:    DCW Date:   4/6/11 
 
Original Concept:   
 
Side road lengths per concept layout. 
 
 
 
Proposed Change:   
 
Reduce side road lengths by tying in to existing sooner.  
 
 
 
Justification:   
 
Minimize cost by reducing side road lengths. 
 
 
 
 
 
 
 
 

 

LIFE CYCLE COST 
SUMMARY 

CAPITAL 
COST 

FUTURE  
COST 

PRESENT WORTH 

INITIAL COST  - Original 175,000  

 - Proposed -0-  

 - Savings 175,000  175,000

FUTURE COST - Savings  -0-

TOTAL PRESENT WORTH SAVINGS 175,000
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SKETCH

SR 4 / US 1 Corridor Improvements 
PI No:  522200  

ITEM NO : C-3 
CLIENT: GDOT 
Sheet  2  of  4  

 

 
 

 

 

CR 295 

Proposed Location 
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COST WORKSHEET

PROJECT:  
Sheet    3   of   4

CONSTRUCTION ELEMENT ORIGINAL ESTIMATE NEW ESTIMATE

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

Cost/
Unit Total Cost

Ac 2.3 30,356 69,819

Unclassified excavation CY 8,889 7.00 62,223

9.5mm SP TN 220 67.21 14,786

19mm SP TN 440 57.90 25,476

25mm SP TN 7 55.57 389

GAB TN 133 13.46 1,790

Gal 400 2.37 948

ITEM No:  C-3
CLIENT:   GDOT

Right-of-way 

US 1 / SR 4 Corridor Improvements
PI No:  522200

Tack coat

175,431 0

Markup 0.00% 0 0

TOTAL 175,431 0

TOTAL ROUNDED 175,000 0

SUBTOTAL
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CALCULATIONS

SR 4 / US 1 Corridor Improvements 
PI No:  522200 

 

ITEM NO : C-3  
CLIENT:   GDOT 
Sheet  4  of  4 

 

 

CR 295 
Shorten by 1,000' 
Pavement – (1,000 x 24)  9 = 2,667 SY 
Right-of-Way – (1,000 x 100)  43,560 = 2.3Ac 
Embankment – (240 x 1,000)  27 = 8,889 CY 
 
Right-of-Way Unit Costs (522200) 
Use composite unit price for combination of residential, agricultural and commercial right-
of-way 
 
Residential/Agricultural/Commercial Right-of-Way =  
1.55 x 1.60 x (1214.27) x [(3,500 x 47.7) + (1,000 x 145.8) + (110,000 x 21.0)] =  
 $30,356/acre 
 
 
Pavement totals –  
9.5mm – (2,667 x 165)  2,000 = 220 TN 
19mm – (2,667 x 330)  2,000 = 440 TN 
25mm – (2,667 x 440)  2,000 = 587 TN 
Tack Coat – (2,667 x 0.05) x 3 = 400 Gal 
GAB - (2,667 x 100)  2,000 = 133 TN 
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DEVELOPMENT AND RECOMMENDATION PHASE 

US 1 / SR 4 Corridor Improvements 
PI No:  522200 

IDEA No.: 
 

C-5 

PAGE No.: 
 

1  of  4 

CREATIVE IDEA:  
 
Use reduced depth pavement for the medians and turn lanes 

Comp By:   GAO Date:  4/5/11 Checked By:    DCW Date:   4/5/11 
 
Original Concept:   
 
Construct full depth pavement for the median openings and turn lanes. 
 
 
 
Proposed Change:   
 
Using practical design guidelines, construct reduced pavement thickness for the turn lanes and 
median areas.  
 
 
 
Justification:  
 
Pavement design is usually dictated by traffic volumes on the mainline.  This developed pavement 
section typically extends to the median area and turn lanes.  However, there are significantly lower 
traffic volumes in the median and turn lanes, thereby allowing a reduced thickness pavement 
section.  For the purposes of this recommendation, we assume a 33% reduction.  Final traffic 
volumes and pavement design will dictate the actual numbers. 
 
 
 
 
 

LIFE CYCLE COST 
SUMMARY 

CAPITAL 
COST 

FUTURE  
COST 

PRESENT WORTH 

INITIAL COST  - Original 324,000  

 - Proposed -0-  

 - Savings 324,000  324,000

FUTURE COST - Savings  -0-

TOTAL PRESENT WORTH SAVINGS 324,000

US 1 / SR 4 Corridor Improvements 
6115070004.59

                          GDOT                                  138 
                          April 19, 2011



 
 

 

 

SKETCH  

SR 4 / US 1 Corridor Improvements 
PI No:  522200 

ITEM NO :  C-5 
CLIENT:    GDOT 
Sheet 2  of  4 
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COST WORKSHEET

PROJECT:  
Sheet    3  of  4  

CONSTRUCTION ELEMENT ORIGINAL ESTIMATE NEW ESTIMATE

ITEM Units
No. 

Units
Cost/
Unit Total Cost

No. 
Units

Cost/
Unit Total Cost

EA 7 46,220 323,540

ITEM No:  C-5
CLIENT:   GDOT

Pavement area; per median opening

US 1 / SR 4 Corridor Improvements
PI No. 522200

323,540 0

Markup 0.00% 0 0

TOTAL 323,540 0

TOTAL ROUNDED 324,000 0

SUBTOTAL
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CALCULATIONS

SR 4 / US 1 Corridor Improvements 
PI No:  522200 

ITEM NO :   C-5 
CLIENT:   GDOT 
Sheet  4  of  4 

 

 

Current Design: Cost of asphalt mainline pavement: 6.25 in asphalt / 8 inch GAB  
 
 (6.25/12 ft) x (150 lb/CF) x (1 ton/ 2,000 lb)  = 0.03906 ton/SF   
 
 (8/12 ft) x (135 lb/CF) x (1 ton/ 2,000 lb)  =  0.045  ton/ SF 
 
Cost per SY: 
 (0.03906 ton/SF  x 9  SF/SY  x $60/ton) + (0.045 ton/SF  x 9  SF/SY  x $17/ton) =  
 $21.09 + 6.89 = $27.98/SY     USE:    $30 per SY 
 
Assume 33% reduction: use $20 per SY 
 
Area of reduced pavement thickness; from sketch = 2,311 SY 
 
For each median opening; 
 2 approaches x 2,311 SY x $(30 - 20) per SY = $46,220 per median opening  
 
Median Opening Locations 
 

Old SR 4 / US 1 Tie-in 
Lyons Center Road 
Ezra Taylor Road / SR 30 Connector 
Semco Drive / SR 292 Connector 
McDilda Road 
Old Normantown Road 
Victory Cir. 
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DEVELOPMENT AND RECOMMENDATION PHASE 

US 1 / SR 4 Corridor Improvements 
PI No:  522200 

IDEA No.: 
 

C-6 

PAGE No.: 
 

1  of  4 

CREATIVE IDEA:  C-6 
Realign the by-pass to utilize more of the existing pavement – 
south of Lyons 

Comp By:   GAO Date:    4/6/11   Checked By:    DCW Date:   4/6/11 

 

Original Concept:   

 

Maintain the current by-pass alignment. In the area south of Lyons, the new alignment breaks 
away from the existing alignment in the vicinity of the beginning of the project. 

 
 
 
Proposed Change:   
 
Realign the by-pass alignment on the south of Lyons to follow the existing alignment longer, 
before breaking away;  about 2,000 feet longer. 
 
 
 
Justification:   
 
Realigning the by-pass alignment will reduce construction costs and maintain the current design 
approach of existing pavement re-use, where feasible. The estimated distance is about 2,000 feet. 
Detailed topographic and environmental constraints will have to be identified prior to final layout, 
however there do not appear to be any critical issues at this phase. The realignment is relatively 
minor and any re-evaluation of the environmental document should not be affected.  
 
 
 

LIFE CYCLE COST 
SUMMARY 

CAPITAL 
COST 

FUTURE  
COST 

PRESENT WORTH 

INITIAL COST  - Original 203,000  

 - Proposed -0-  

 - Savings 203,000  203,000

FUTURE COST - Savings  -0-

TOTAL PRESENT WORTH SAVINGS 203,000
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SKETCH

SR 4 / US 1 Corridor Improvements 
PI No:  522200 

ITEM NO :   C-6 
CLIENT:   GDOT 
Sheet  2  of  4 
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COST WORKSHEET

PROJECT:  
Sheet   3   of  4  

CONSTRUCTION ELEMENT ORIGINAL ESTIMATE NEW ESTIMATE

ITEM Units
No. 

Units
Cost/
Unit Total Cost

No. 
Units

Cost/
Unit Total Cost

LF 2000 66.50 133,000

Acre 5       15,178.00 69,819

ITEM No:  C-6
CLIENT:   GDOT

Full deprth pavement vs Levelling

Reduced R/W

US 1 / SR 4 Corridor Improvements
PI No. 522200

202,819 0

Markup 0.00% 0 0

TOTAL 202,819 0

TOTAL ROUNDED 203,000 0

SUBTOTAL
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CALCULATIONS

SR 4 / US 1 Corridor Improvements 
PI No:  522200 

ITEM NO :   C-6 
CLIENT:   GDOT 
Sheet  4  of  4 

 

 

The basic difference between new roadway construction and re-using one of the roadways 
is full depth pavement vs. leveling and resurfacing for 24 ft width and the reduced right of 
way required. 
 
Per LF calculation: 
   New pavement;  24 ft x 1 ft wide = 24 SF  =  2.67 sq yds 
 
CURRENT DESIGN: Cost of asphalt mainline pavement: 6.25 in asphalt / 8 inch GAB  
 
     (6,25/12 ft) (150 lb/CF) (1 ton / 2000 lb)  = 0.03906 ton/SF   
 
     (8/12 ft) (135 lb/CF) (1 ton/ 2000 lb)  =  0.045  ton/SF 
 
Cost per SY 
    (0.03906 ton/SF  x 9 SF/SY  x $60 / ton) + (0.045 ton/SF  x 9 SF/SY  x $17 / ton) =  
     $ 21.09 + 6.89 = $27.98 / SY     USE:    $30 per SY 
 
Per LF: 
    2.67 SY/LF x $30 = $80 per LF 
 
 
   Leveling (assume 3 inches);  
      (24 ft x 3/12 x 1 ft ) x 0.5 x (150 lb/CF) x ( 1 Ton / 2,000 lb) = 0.225 Tons / LF 
     0.225 x $60 per Ton = $13.5 per LF 
 
 
Reduced Right of Way: 
   2,000 ft x 100 ft wide = 200,000 SF = 4.6 acres 
 
R/W Unit Costs (522200) 
Use composite unit price for combination of residential, agricultural and commercial R/W 
 
Residential/Agricultural/Commercial R/W =  
(1.55)(1.60)(1/214.27)[(3,500)(47.7)+(1,000)(145.8)+ (110,000)(21.0)] =  $30,356/acre 
 
Residential/Agricultural/Commercial Easement (50% R/W) = $15,178/acre 
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DEVELOPMENT AND RECOMMENDATION PHASE 

US 1 / SR 4 Corridor Improvements 
PI No:  522200 

IDEA No.: 
 

D-1 

PAGE No. 
 

1  of  4 

CREATIVE IDEA: 
 
Reduce design speed to 55 mph 

Comp By:   GAO Date:   4/6/11   Checked By:    DCW Date:   4/6/11 
 
Original Concept:   
 
Maintain the design speed at 65 mph; typical for a GRIP corridor. 
 
 
 
Proposed Change:   
 
Reduce the design speed to 55 mph.  
 
 
 
Justification:  
 
Reducing the design speed to 55 mph will allow the designers more flexibility to develop an 
economical and appropriate design.  The most critical area is at the new bridges over SR 30, the 
railroad, and SR 292.  Increasing the grades from 3% to 4 % will yield significant cost savings. 
The project to the north, PI 522130, has already implemented 55 mph for the design speed and this 
would represent a continuation of that through the bypass alignment.  Additionally, savings and 
efficiencies can be realized in a narrower median, reduced right-of-way, and other design 
elements.  Although these savings are not included in this analysis, they are addressed in other 
specific recommendations. 
 
 
 
 

LIFE CYCLE COST 
SUMMARY 

CAPITAL 
COST 

FUTURE  
COST 

PRESENT WORTH 

INITIAL COST  - Original 508,000  

 - Proposed -0-  

 - Savings 508,000  508,000

FUTURE COST - Savings  -0-

TOTAL PRESENT WORTH SAVINGS 508,000
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SKETCH

SR 4 / US 1 Corridor Improvements 
PI No:  522200 

ITEM NO : D-1   
CLIENT:   GDOT 
Sheet  2  of  4 
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COST WORKSHEET

PROJECT:  
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 72,600 7.00 508,200

ITEM No:   D-1
CLIENT:   GDOT

Earthwork

US 1 / SR 4 Corridor Improvements 
PI No. 522200

508,200 0

Markup 0.00% 0 0

TOTAL 508,200 0

TOTAL ROUNDED 508,000 0

SUBTOTAL
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CALCULATIONS

SR 4 / US 1 Corridor Improvements 
PI No:  522200 

ITEM NO : D-1   
CLIENT:   GDOT 
Sheet  4  of  4 

 

 

Reduced earthwork: 
 
   From sketch – 72,600 CY 
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APPENDIX 



 

 
Approving/Authorizing Persons 

 
 

 
Name: 

 
Position: 

 
Telephone: 

Gerald Ross Deputy Commissioner & Chief Engineer 404-631-1004 

Michelle Wright Program Delivery 912-271-7562 

Brad Saxon Preconstruction Engineer District 5 912-427-5715 

   

 
 

Personal Contacts 
 

 
Name: Telephone: Notes: 

Brian Czech 912-654-2940 GDOT, District 5 Area Engineer 

David Acree 404-631-1627 GDOT PM Roadway Design 

Brad McManus 404-631-1630 GDOT, PM Roadway Design 

 
 

Documents/Abstracts 
 

 
Reference: Reference: 

Concept Reports and cost estimates 

AASHTO Roadside Design Guide 2006 

GDOT Design Policy Manual 

GDOT Item Mean Summary cost data 

GDOT Standard Detailed Drawings  
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COST MODEL #1 

VALUE ENGINEERING 

 
COST  MODEL / DISTRIBUTION 

By 
Decreasing Items  

US 1 / SR 4 Corridor Improvements 
 

PI Nos 522220 and 522225 
Toombs County 

 
April 2011 

 
Element 

ID. 
 

Item Description 
Cost 

x $1,000 
 

% 

A Major Structures (4 bridges and 2 culverts) 11,619 37 
B Right of Way 5,659 18 
C AC Pavement 4,840 15 
D Graded Aggregate Base (GAB) 2,950 9 
E Unclassified Excavation 2,064 6 

85% Cost Line 
F Erosion Control 1,263 4 
G Clearing and Grubbing 1,056 3 
H Traffic Control 765 2 
I Storm Drainage 720 2 
J Guard Rail 216 1 
K Concrete Approach Pavement 155 1 
L Reimbursable Utilities 150 1 
M Precast Concrete Median Barrier 148 1 
N Signing and Marking 127 <1 
O Right of Way Markers 39 <1 
    
    
    
    
    
    
    
    
    
    
    
    
 TOTAL 31,771 100% 
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COST MODEL #2 
VALUE ENGINEERING 

 
COST  MODEL / DISTRIBUTION 

By 
Decreasing Items  

US 1 / SR 4 Corridor Improvements 
 

PI No. 522180 
Toombs County 

 
April 2011 

 
Element 

ID. 
 

Item Description 
Cost 

x $1,000 
 

% 

A Right of Way 6,211 50 
B AC Pavement 1,986 16 
C Graded Aggregate Base 815 7 
D Clearing and Grubbing 788 6 
E Unclassified Excavation 690 5 

84% Cost Line 
F Miscellaneous 470 4 
G Storm Drainage 437 4 
H Erosion Control 427 3 
I Traffic Control 351 3 
J Landscaping 200 2 
K Signing / Striping 77 <1 
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
 TOTAL 12,452 100% 
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COST MODEL #3 
VALUE ENGINEERING 

 
COST  MODEL / DISTRIBUTION 

By 
Decreasing Items  

US 1 / SR 4 Corridor Improvements 
 

PI Nos. 522190 and 522185 
Toombs County 

 
April 2011 

 
Element 

ID. 
 

Item Description 
Cost 

x $1,000 
 

% 

A AC Pavement 3,160 23 
B Right of Way 2,322 17 
C Unclassified Excavation 1,728 13 
D Bridge 1,177 9 
E Drainage 900 7 
F Graded Aggregate Base  878 7 
G Clearing and Grubbing 547 4 

80% Cost Line 
H Unclassified Excavation Rock 492 4 
I Concrete Paving 407 3 
J Erosion Control 389 3 
K Miscellaneous 379 3 
L Reimbursable Utilities 366 3 
M Traffic Control 317 2 
N Guardrail 274 1 
O Signing and Marking 98 1 
P Borrow Excavation 71 <1 
    
    
    
    
    
    
    
    
    
    
    
    
    
 TOTAL 13,505 100% 
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COST MODEL #4 
VALUE ENGINEERING 

 
COST  MODEL / DISTRIBUTION 

By 
Decreasing Items  

US 1 / SR 4 Corridor Improvements 
 

PI No. 522200 
Toombs County 

 
April 2011 

 
Element 

ID. 
 

Item Description 
Cost 

x $1,000 
 

% 

A Right of Way 10,535 22 
B AC Pavement 9,700 21 
C Major Structures (8 bridges and 3 culverts) 7,163 15 
D Unclassified Excavation 5,545 12 
E Graded Aggregate Base 2,628 6 
F Clearing and Grubbing 2,056 4 

80% Cost Line 
G Storm Drainage 1,800 4 
H Reimbursable Utilities 1,629 4 
I Concrete Paving 1,222 3 
J Unclassified Excavation Rock 1,144 2 
K Erosion Control 990 2 
L Borrow Excavation 911 2 
M Miscellaneous 611 1 
N Traffic Control 339 1 
O Guardrail 320 1 
P Signing and Markings 237 <1 
    
    
    
    
    
    
    
    
    
    
    
    
    
 TOTAL 46,830 100% 
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COST MODEL #5 – All Projects 
VALUE ENGINEERING 

 
COST  MODEL / DISTRIBUTION 

By 
Decreasing Items  

US 1 / SR 4 Corridor Improvements 
 

Composite Costs all Projects 
Toombs County 

 
April 2011 

 
Element 

ID. 
 

Item Description 
Cost 

x $1,000 
 

% 

A Right of Way 24,727 24 
B Major Structures (13 bridges and 5 culverts) 19,959 19 
C AC Pavement 19,686 19 
D Unclassified Excavation 10,027 10 
E Graded Aggregate Base 7,271 7 
F Clearing and Grubbing 4,447 4 

83% Cost Line 
G Storm Drainage 3,857 3 
H Erosion Control 3,069 3 
I Reimbursable Utilities 2,145 2 
J Concrete Paving 1,784 2 
K Traffic Control 1,772 2 
L Unclassified Rock Excavation 1,636 2 
M Miscellaneous 1,460 1 
N Borrow Excavation 982 1 
O Guard Rail 810 1 
P Signing and Marking 539 <1 
Q Landscaping 200 <1 
R Precast Concrete Median Barrier 148 <1 
S Right of Way Markers 38 <1 
    
    
    
    
    
    
    
    
    
    
 TOTAL 104,558 100% 
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          Page 1 of 1 

INFORMATION PHASE  -------  FUNCTION ANALYSIS 

US 1 / SR 4 Corridor Improvements 

System:  Improve Corridor 
Function: Promote Economy 

ITEM    FUNCTION INITIAL DOLLARS       ( x 1,000 ) 

No. DESCRIPTION  Verb  Noun Kind* Cost % of Total Worth 

A Right of Way Store Project S 24,727 24 19,000 

B Structures Cross Obstacles B 19,959 19 18,000 

C AC Pavement Support Vehicles S 19,686 19 17,000 

D Unclassified Excavation Achieve Grade B 10,027 10 9,000 

  Provide Drainage S    

E GAB Support Pavement B 7,271 7 6,500 

F Clearing and Grubbing Prepare Site S 4,447 4 4,000 

        

        

        

        

        

TOTAL  86,117 83 73,500 

*  B = Basic,     S = Secondary 
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CREATIVE PHASE 
Creative Idea Listing 

JUDGMENT PHASE 
Idea Evaluation 

US 1 / SR 4 Corridor Improvements 

 
NO. 

 
CREATIVE IDEA 

 
COMMENTS 

IDEA 
RATING ** 

A Right of Way (R/W)   

A-1 Reduce median width to 32 feet   

A-1.1 Use 20 foot median with a median barrier May not be economical for all projects  

A-2 Reduce shoulder width Not practical for the design speed X 

A-3 Use R/W to shoulder breakpoint and use easements beyond   

A-4 Revise side slopes to reduce R/W R/W not expensive; guardrail needed X 

A-5 Use alternate section for urban areas Not sufficient urban area  X 

    

B Major Structures   

B-1 Reduce bridge width to 36 feet   

B-2 Use culverts where possible Not feasible, too much flow X 

B-3 Use MSE walls at RR crossing to shorten bridge   

B-4 Eliminate bridges at SR 30 / RR and SR 292 and use an at-
grade crossing 

  

B-4.1 Eliminate bridges at SR 292   

    

C AC Pavement   

C-1 Reduce lane width Design speed is too high X 

**   = Idea will be evaluated; X= idea will be dropped; DC = Design Consideration – presented for consideration by the design team 
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CREATIVE PHASE 
Creative Idea Listing 

JUDGMENT PHASE 
Idea Evaluation 
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NO. 

 
CREATIVE IDEA 

 
COMMENTS 

IDEA 
RATING ** 

C-2 Reduce outside shoulder to 4 feet paved width   

C-3 Reduce extent of side street work   

C-4 Shorten left turn lanes Not feasible X 

C-5 Reduce depth of pavement for medians and left turn lanes   

C-6 Realign the bypass to utilize more existing pavement   

    

D Unclassified Excavation   

D-1 Reduce design speed to 55 mph   

    

E GAB   

E-1 Use alternate to GAB Not economical X 

    

    

    

    

    

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