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Please find enclosed two (2) hard copies and one (1) CD of our Value Engineering Report for widening of 6.97 miles 
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Using  the  Value  Engineering  “Job  Plan”  –  Investigation,  Analysis  (Function),  Speculation,  Evaluation  & 

Development, the VE Team identified: 

 Eleven (11) Alternatives recommended improving the project value. 
 One (1) Design Suggestion recommended improving the project value. 
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the contents of this report. 
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staff of the Georgia Department of Transportation. 
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Les M. Thomas, P.E., CVS‐Life        Randy S. Thomas, CVS 
VE Team Leader                          Assistant Team Leader 
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1  EXECUTIVE SUMMARY 

1.1 INTRODUCTION 

The purpose of  this value engineering  study  report  is  to provide Georgia Department of Transportation  (GDOT) 

with information on the proposed project for the widening of SR 96 from east of CR 540/Old Hawkinsville Road to 

west of SR 87.  The length of the project is 9.27 miles. 

This project is located in Houston and Twiggs Counties.  

 

Figure 1  ‐ Overall Location of Project 

 

1.2 PROJECT  DESCRIPTION 

The widening and reconstruction of SR 96 begins at mile marker 8.95/CR‐540/Old Hawkinsville Road in Houston 

County and proceeds easterly along SR 96 to mile marker 5.65/SR‐87 in Twiggs County.  This project will widen the 

existing SR 96 from two lanes to four lanes with urban typical sections then transition to rural typical sections.  For 

the first 1.3 miles, from CR 540, the project will provide a twenty‐four foot raised median until mile marker 10.26, 

just east of the A&E Golf Inc. property.  The section of the project in which the twenty‐ four foot median will be 
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provided will have a posted speed limit of 45 mph.  Then the roadway will transition to a four lane section with a 

forty‐four foot depressed median to the end of the project.  The posted speed limit will be 55 mph.  The total 

length of widening and reconstruction contained within this project is approximately 7.84 miles.  This project also 

involves the reconstruction of waterway bridges at five existing locations:  mile marker 10.34, mile marker 10.70, 

and mile marker 11.12 in Houston County and mile marker 0.36 and mile marker 0.84 in Twiggs County.   

The functional classification is Rural Principal Arterial in Houston County and Rural Minor Arterial in Twiggs County. 

 

1.3 PROJECT  CONCERNS  AND  OBJECTIVES 

The proposed project is to satisfactorily accommodate the existing and future traffic demands and to correct  the 

operational deficiencies which currently exists within the project corridor. The project should avoid the existing 

power easements and minimize adverse effects to the existing wetlands and river.  Additional benefits will include 

a  safer driving environment and better travel conditions for motorists along SR 96 

 

1.4 VALUE  ENGINEERING PROCESS 

The Value Engineering (VE) team followed the seven‐step Value Engineering Job Plan as promulgated by SAVE 

International.  

Using the first two steps of the Value Engineering Job Plan— Investigation and Analysis —the VE Team identified 

the goal of this project to be “improve access". 

This led the team through the Speculative phase, which helped identify possible alternatives. The VE Team then 

moved to the Evaluation and Development phases where the team determined that the ideas would either offer 

an improvement to the project value or the ideas would have to be discarded.  Following this, the team prepared a 

summary of recommendations and presented them to the owner on the last day of the study. 

 

1.5 OBSERVATIONS 

The VE Team noted the following items of the project:  

1. Requesting the Railroad to install a W whistle signal for the trains in advance of the crossing may help to 
discourage the bears from the intersection  

2. The VE Team creativity session produced 61 ideas.  As time was limited to develop the ideas, it is 
therefore suggested that the “creative idea listing” be reviewed as there may be some ideas there which 
one might decide worthy of implementing. 

3. As‐designed 2:1 slopes throughout project may be undesirable due to local soils composition.   
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1.6 CONCLUSIONS  AND  RECOMMENDATIONS 

The VE Team concluded that the project should meet the functional requirements of the project as proposed.  The 

VE Team identified, developed, and recommends eleven design alternatives and one design suggestion for 

implementation to improve the value of the project:   

PROJECT:  STP00-0155-01(022) – P.I. No. 322460- 
SR 96 Widening, Houston/Twiggs Counties 

SHEET NO.: 1  of  1  

ALTERNATIVE 
NUMBER 

DESCRIPTION OF ALTERNATIVE 
INITIAL 
    COST SAVINGS 

  BRIDGE (BR)  

BR-1 Shorten Railroad Bridge using MSE Walled Abutments $225,838 

BR-4 Use 74” Bulb T for the 140’ spans DS 

BR-7 Reduce Length of WB Bridge over Ocmulgee River $840,820 

BR-8 Reduce outside shoulder widths to 6’ on all  bridges $1,444,288 

BR-12 
Reduce length of westbound river bridge by two spans and 
eastbound by one span using an MSE wall 

$922,819 

 CONNECT HABITATS (CH)  

CH-5 Use page (woven) wire fencing in lieu of chain link fencing $1,039,500 

CH-12 Eliminate wildlife fencing along the railroad $464,640 

CH-16 Reduce wildlife fencing height from 10’ to 8’ $346,500 

CH-27 Reduce the width of bear crossings to 20’  $177,412 

 ROADWAY (RD)  

RD-3 Reduce median width to 32’ $620,316 

RD-9 
Utilize existing roadway from Sta. 305+00 to Sta. 390+00, and 
from  Sta. 570+00 to Sta. 662+00 

$2,651,769 

RD-18 Signalize CR 87 intersection and delete overpass $447,423 



GDOT                       SR 96 Widening                   VALUE ENGINEERING REPORT 
        
 

2‐1 | P A G E      

 

2 STUDY RESULTS 

 

2.1 INTRODUCTION 

This section includes the study results presented in the form of fully developed value engineering alternatives that 

include descriptions of the original design, description of the alternative design configurations, comments on the 

technical  justifications,  opportunities  and  risks  associated  with  the  alternatives,  sketches,  calculations  and 

technical  justification  for  these alternatives.  For  the most part,  these  fully developed alternatives  represent an 

array of choices that clearly could have an impact on the eventual cost and performance of the finished project. 

This introductory sheet is followed by a Summary of Alternatives.  It should be noted that the alternatives that are 

included, which have cost estimates attached are not necessarily representative of the final cost outcome for each 

alternative. Some of  these alternatives have components  that are mutually exclusive so  they may not be added 

together. 

The  users  of  this  report  are  asked  to  consider  these  alternatives  and  design  suggestions  as  a  smorgasbord  of 

choices for selection and use as the project moves forward.   The enclosed Summary of Alternatives may also be 

used as a “score sheet” within the bounds of an implementation meeting. 

 

2.2 COST  CALCULATIONS  

The  cost  calculations  are  intended  only  as  a  guide  to  the  approximate  results  that might  be  expected  from 

implementation of the alternatives.  They should be helpful in making clear choices as to the pursuit of individual 

alternatives. 

The composite mark‐up of 10% for the construction cost comparisons was derived from the cost estimate for the 

project. This estimate can be found in the section of this report entitled Project Description. 

 

2.3 DOCUMENTATION OF  ALTERNATIVES  AND  DESIGN  SUGGESTIONS 

Following the Summary of Alternatives on the next page are the individual fully developed alternatives and design 

suggestions. 
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  Summary of Alternatives & Design Suggestions 

PROJECT:  Georgia Department of Transportation  
STP00-0155-01(022) – P.I. No. 322460- 
SR 96 Widening  
Houston/Twiggs Counties 

SHEET NO.: 1  of  1  

ALTERNATIVE 
NUMBER DESCRIPTION OF ALTERNATIVE 

INITIAL 

    COST SAVINGS 

  BRIDGE (BR)  

BR-1 Shorten Railroad Bridge using MSE Walled Abutments $225,838 

BR-4 Use 74” Bulb T for the 140’ spans DS 

BR-7 Reduce Length of WB Bridge over Ocmulgee River $840,820 

BR-8 Reduce outside shoulder widths to 6’ on all  bridges $1,444,288 

BR-12 Reduce length of westbound river bridge by two spans and 
eastbound by one span using an MSE wall 

$922,819 

 CONNECT HABITATS (CH)  

CH-5 Use page (woven) wire fencing in lieu of chain link fencing $1,039,500 

CH-12 Eliminate wildlife fencing along the railroad $464,640 

CH-16 Reduce wildlife fencing height from 10’ to 8’ $346,500 

CH-27 Reduce the width of bear crossings to 20’  $177,412 

 ROADWAY (RD)  

RD-3 Reduce median width to 32’ $620,316 

RD-9 Utilize existing roadway from Sta. 305+00 to Sta. 390+00, and 
from  Sta. 570+00 to Sta. 662+00 

$2,651,769 

RD-18 Signalize CR 87 intersection and delete overpass $447,423 



       Value Analysis Design Alternative  

PROJECT: 
 
 

Georgia Department of Transportation  
STP00-0155-01(022) – P.I. No. 322460- 
SR 96 Widening  
Houston/Twiggs Counties 

ALTERNATIVE NO.:    

BR-1 

DESCRIPTION: Shorten RR Bridge Using MSE Walled Abutments SHEET NO.:  1  of  6 

Original Design:  

The original design of the grade separation at the SR 96 over Norfolk Southern RR crossing calls for a 
three span 306’-0” long twin bridges.  The twin bridges comprise of PSC 54” Bulb Tees beams.  The 
out-to-out width of each bridge is 39’-3” to accommodate two 12’-0” travel lanes, a 4’-0” inside shoulder 
and an 8’-0” outside shoulder to accommodate a bike path. The bridges will be skewed with all bents 
parallel to the CL of NS RR.  The bridges also make accommodation for bear crossings. 

Alternative:  

The alternative calls for the reduction in length for the proposed bridge structures by the use of MSE walled 
abutments and providing 25’ horizontal clearance (required minimum) from the centerline of tracks to the 
face of columns.  The typical section for proposed structures will match the original design. All other 
geometry will be the same as in the original design. 

Opportunities: 
 
 Reduce impact to the wetlands 
 Life cycle cost savings 
 Reduce construction time 
 Improved aesthetics 
 Lower profile 
 Savings in earth fill 

Risks: 

 Use of MSE Walls 

Technical Discussion: 

The proposed alternative will reduce the overall bridge length from 306’ to 225’.  The three spans can be 
75’ each to realize economies of scale in fabricating Type III PSC Beams.  Additionally, using Type III 
PSC beams enables lowering the roadway profile by 9” that results in further savings in earth fill and 
provides benefits immediately to the East and West of this location along the project. 

Also, the region between MSE Wall and the first interior Bent on either side, provides a wider channel 
which could be more conducive to the Black Bears to cross the structure. 

 
COST SUMMARY 

 
INITIAL COST 

PRESENT WORTH 
RECURRING 

COSTS 

PRESENT WORTH 
LIFE-CYCLE COST 

ORIGINAL DESIGN $        2,113,848 $            0 $       2,113,848 

ALTERNATIVE $        1,888,010 $            0 $       1,888,010 

SAVINGS $         225,838 $            0 $         225,838 
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           Illustrations  

PROJECT: 
 
 

Georgia Department of Transportation  
STP00-0155-01(022) – P.I. No. 322460- 
SR 96 Widening  
Houston/Twiggs Counties 

ALTERNATIVE NO.:    

BR-1 

DESCRIPTION: Shorten Railroad Bridge Using MSE Walled Abutments SHEET NO.:  2  of  6 

Current Design 
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           Illustrations  

PROJECT: 
 
 

Georgia Department of Transportation  
STP00-0155-01(022) – P.I. No. 322460- 
SR 96 Widening  
Houston/Twiggs Counties 

ALTERNATIVE NO.:    

BR-1 

DESCRIPTION: Shorten Railroad Bridge Using MSE Walled Abutments SHEET NO.:  3  of  6 

Alternative Design 
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           Illustrations  

PROJECT: 
 
 

Georgia Department of Transportation  
STP00-0155-01(022) – P.I. No. 322460- 
SR 96 Widening  
Houston/Twiggs Counties 

ALTERNATIVE NO.:    

BR-1 

DESCRIPTION: Shorten Railroad Bridge Using MSE Walled Abutments SHEET NO.:  4  of  6 
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           Calculations  

PROJECT: 
 
 

Georgia Department of Transportation  
STP00-0155-01(022) – P.I. No. 322460- 
SR 96 Widening  
Houston/Twiggs Counties 

ALTERNATIVE NO.:    

BR-1 

DESCRIPTION: Shorten Railroad Bridge using MSE Walled Abutments SHEET NO.:  5  of  6 

 
Note: 

1) The VE Team is cognizant of the fact that the current design was in the conceptual stage at the 
time of the study. 

2) Reduction from current design = savings for alternative. 
3) Construction cost of bridge used is $80/SF as used on the current design cost estimate provided to 

the VE Team. 
4) Average Paving Cost assumed = $75 / SY. 

 
Current Design (Twin, 306’ Long, 3 Spans at 102’, 39.25’ out-to-out): 
 

Total Bridge Area = 2 X 306’ X 39.25 = 24021 SF 
 
Alternative Design (Twin, 225’ Long, 3 Spans at 75’, 39.25’ out-to-out, MSE Walled Abutments): 
 

Total Bridge Area = 2 X 225’ X 39.25 = 17662.5 SF 
 

Other components / treatments assumed same for current design & alternative, therefore, not considered – 
conservative. 

 
Additional Asphalt Paving Area required = 2 X (306’ – 225’) * 39.25 / 9 = 706.5 SY (approx.) 
 
Additional Guardrail required = 4 * (306’ – 225’) = 324 LF (approx.) 
 
Additional (assume max ht. = 23’) MSE Wall Required (132’ long, 2:1 side slopes) = 2 X {2 X (½ X 46’ X 
23’) + (132’ X 23’)} = 8188 SF (approx.) 
 
Additional Coping Required = 2 X {132’ + (2 * SQRT(23^2 + 46^2)} = 370 LF (approx.) 
 
Additional Backfill Required = {( 8188’ X (306’-225’) / 27} = 24,564 CY (approx.) 

NOTE: 
A more detailed cost analysis may be performed on sufficiently developed alternative bridge plans to be 
able to itemize major components and realize greater cost savings than that shown in this study. 
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PROJECT:

DESCRIPTION:    6   of 6 

UNITS NO. OF 
UNITS COST/ UNIT TOTAL NO. OF 

UNITS COST/ UNIT TOTAL

SF 24,021 80.00$           1,921,680$   17,663 80.00$        1,413,000$    

SY 0 75.00$           -$              706.5 75.00$        52,988$         

LF 0 17.34$           -$              324 17.34$        5,618$           

SF 0 35.00$           -$              8,188 35.00$        286,580$       

LF 0 35.00$           -$              370 35.00$        12,950$         

CY 0 3.00$             -$              24,564 3.00$          73,692$         

Bridge

Backfill

ORIGINAL ESTIMATE PROPOSED ESTIMATECONSTRUCTION ITEM

Coping

ITEM

Asphalt Paving

Guardrail
MSE Wall (20' Average 
Height)

                 Cost Worksheet

SHEET NO.: 

Georgia Department of Transportation

BR-1

ALTERNATIVE NO.:
STP00-0155-01(022) - P.I. No. 322460-

Shorten Railroad Bridge Using MSE Walled 
Abutments

SR 96 Widening

Houston/Twiggs Counties

Sub-total 1,921,680$   1,844,828$    

Cons't Mark-up 10.00% 192,168$      43,183$         

TOTAL 2,113,848$   1,888,010$    

Estimated Savings: $225,838

NOTE: REDUCTION IN ALTERNATIVE = COST OF CURRENT DESIGN
Average cost of Asphalt 
Paving = $75/SY

8 of 48



     Value Analysis Design Suggestion 
PROJECT: 
 
 

Georgia Department of Transportation  
STP00-0155-01(022) – P.I. No. 322460- 
SR 96 Widening  
Houston/Twiggs Counties 

ALTERNATIVE NO.:     

BR-4 

DESCRIPTION: Use Bulb Tee 74 Beams on Bridges over Ocmulgee River 
Instead of Bulb Tee 72 Beams 

SHEET NO.:  1  of  1 

Original Design:  

The original preliminary design for BR No. 3 over Ocmulgee River calls for eleven 140 foot spans 
with Bulb Tee 72 beams. 

Alternative:  

The alternative design would use Bulb Tee 74 beams instead of the Bulb Tee 72 beams.  

 
Opportunities: 
 
 Use less prestressing strands 
 Lower strength concrete 
 Reduced cost 

 
Risks: 
 
 Heavier beams  
 Deeper beams with slight raise in profile 

 
Technical Discussion: 

Prestressed beam manufacturers have indicated that the primary costs of prestressed beams are 
the prestressing strands and the concrete release strength. The additional row of strands at the 
bottom of the Bulb Tee 74 beam make it more efficient than the Bulb Tee 72 and for a given 
spacing and span would require fewer strands and as a result probably lower concrete release 
strength. The cost savings in these two factors outweigh the slight increase in concrete quantity. 

 

 

 

 

. 
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       Value Analysis Design Alternative  

PROJECT: 
 
 

Georgia Department of Transportation  
STP00-0155-01(022) – P.I. No. 32460- 
SR 96 Widening  
Houston/Twiggs Counties 

ALTERNATIVE NO.:    

BR-7 

DESCRIPTION: Reduce Length of WB Bridge over Ocmulgee River SHEET NO.:  1  of  4 

 

Original Design: The original design proposes replacing the existing 1,260 ft bridge with twin 
1,540 foot bridges (EB & WB) over the Ocmulgee River.  Each bridge consists of eleven, 140 ft 
Bulb Tee 72 spans. The eastbound bridge will be on a new location. 

 

Alternative:  

The alternative plan is to construct the new westbound bridge in its currently proposed horizontal 
alignment but using just nine 140 ft spans for a total length of 1,260 feet which is the approximate 
same length as the existing westbound bridge.  

The new eastbound bridge will be constructed as currently planned - same alignment and same 
structure using eleven 140 ft spans (1,540 ft).   

Opportunities: 
 
 Reduction in initial construction cost 
 Simplified construction plan 
 Reduces impacts to the wetlands  
 

Risks: 
 
 None apparent 
 

Technical Discussion: 

The original design proposes that the length of the replacement bridges will be increased by 
approximately 420 ft (3 – 140 ft spans) for a total of 1,540 lf.  This is due to the location of the 
existing river channel which turns sharply northward toward SR 96 on the south side. This 
prevents using the same length bridges as the fill would extend into the river channel. However, it 
appears that the replacement westbound bridge could be shortened closer to the length of the 
existing bridge without impacting the existing river.   

 
COST SUMMARY 

 
INITIAL COST 

PRESENT WORTH 
RECURRING 

COSTS 

PRESENT WORTH 
LIFE-CYCLE COST 

ORIGINAL DESIGN $  10,638,320      $            0 $  10,638,320      

ALTERNATIVE $   9,797,500     $            0 $   9,797,500     

SAVINGS $     840,820    $            0 $     840,820    
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           Illustrations  

PROJECT: 
 
 

Georgia Department of Transportation  
STP00-0155-01(022) – P.I. No. 322460- 
SR 96 Widening  
Houston/Twiggs Counties 

ALTERNATIVE NO.:    

BR-7 

DESCRIPTION: Reduce Length of WB Bridge over Ocmulgee River SHEET NO.:  2  of  4 
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           Calculations  

PROJECT: 
 
 

Georgia Department of Transportation  
STP00-0155-01(022) – P.I. No. 322460- 
SR 96 Widening  
Houston/Twiggs Counties 

ALTERNATIVE NO.:    

BR-7 

DESCRIPTION: Reduce Length of WB Bridge over Ocmulgee River SHEET NO.:  3  of  4 

 

Bridge Area Original Proposed 
Length Width Area Length Width Area 

WB Bridge 1540 39.25 60445 1260 39.25 49455 

EB Bridge 1540 39.25 60445 1540 39.25 60445 

Embankment Asphalt include inside shoulder 

STA Area 

392+50 908 length,ft width,ft Area, SY 

393+00 1,044 280 26 809

393+50 1,055 wt/SY tons 

394+00 1,033  25 mm 440 809 177.9 

394+50 1,269 19 mm 330 809 133.5 

395+00 1,227 19 mm 220 809 88.98 

395+50 1,374 12" GAB 809

length,ft 280 Asphalt outside shoulder 

Avg Area,sf 1,130 length,ft width,ft Area, SY 

Volume,cy 11,718 280 7 202

25 mm 440 202 44.5 

19 mm 330 202 33.4 

19 mm 220 202 22.2 
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PROJECT:

DESCRIPTION:    4   of   4

UNITS NO. OF 
UNITS COST/ UNIT TOTAL NO. OF 

UNITS COST/ UNIT TOTAL

SF 60,445 80.00$           4,835,600$   49,455 80.00$        3,956,400$    

SF 60,445 80.00$           4,835,600$   60,445 80.00$        4,835,600$    

CY 0 2.98$             -$              11718 2.98$          34,920$         

TN 0 59.47$           -$              222 59.47$        13,229$         

TN 0 67.77$           -$              278 67.77$        18,844$         

SY 0 22 88$ -$ 809 22 88$ 18 510$

Recycled Asph Conc 19mm 
Superpave

12" GAB

ORIGINAL ESTIMATE PROPOSED ESTIMATECONSTRUCTION ITEM

Recycled Asph Conc 25mm 
Superpave

ITEM

Construction of Bridge 
Complete BR No 3 RT

Borrow Excavation, incl matl

Construction of Bridge 
Complete BR No 3 LT

                 Cost Worksheet

SHEET NO.: 

Georgia Department of Transportation

BR-7

ALTERNATIVE NO.:
STP00-0155-01(022) - P.I. No. 322460-

Reduce Length of WB Bridge over Ocmulgee 
River

SR 96 Widening

Houston/Twiggs Counties

SY 0 22.88$          -$             809 22.88$        18,510$        

LF 0 52.35$           -$              560 52.35$        29,316$         

Sub-total 9,671,200$   8,906,819$    

Cons't Mark-up 10.00% 967,120$      890,682$       

TOTAL 10,638,320$ 9,797,500$    

Estimated Savings: $840,820

12  GAB

Guardrail, TP T
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       Value Analysis Design Alternative  

PROJECT: 
 
 

Georgia Department of Transportation  
STP00-0155-01(022) – P.I. No. 322460- 
SR 96 Widening  
Houston/Twiggs Counties 

ALTERNATIVE NO.:    

BR-8 

DESCRIPTION: Reduce outside shoulder widths to 6’ on all bridges SHEET NO.:  1  of  4 

Original Design:  

The original design calls for all bridges to have an out-to-out width of 39’-3” to accommodate two 12’-0” 
travel lanes, a 4’-0” inside shoulder and an 8’-0” outside shoulder to accommodate a bike path. 

Alternative:  

The alternative calls for the reduction in width of the outside shoulder to 6’.  All other geometry will be the 
same as in the original design. 

Opportunities: 
 
 Reduced initial cost savings 
 Reduced dead load 
 Reduced construction time 

Risks: 

 None apparent 

Technical Discussion: 

The proposed alternative will reduce the overall bridge width from 39’-3” to 37’-3”.  The reduced outside 
shoulder width will accommodate the desired 4’ bike lane and a 2’ buffer between it and the travel lane. 

 
COST SUMMARY 

 
INITIAL COST 

PRESENT WORTH 
RECURRING 

COSTS 

PRESENT WORTH 
LIFE-CYCLE COST 

ORIGINAL DESIGN $      24,133,412 $            0 $      24,133,412 

ALTERNATIVE $      22,689,124 $            0 $      22,689,124 

SAVINGS $       1,444,288 $            0 $       1,444,288 
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           Illustrations  

PROJECT: 
 
 

Georgia Department of Transportation  
STP00-0155-01(022) – P.I. No. 322460- 
SR 96 Widening  
Houston/Twiggs Counties 

ALTERNATIVE NO.:    

BR-8 

DESCRIPTION: Reduce outside shoulder widths to 6’ on all bridges SHEET NO.:  2  of  4 
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           Calculations  

PROJECT: 
 
 

Georgia Department of Transportation  
STP00-0155-01(022) – P.I. No. 322460- 
SR 96 Widening  
Houston/Twiggs Counties 

ALTERNATIVE NO.:    

BR-8 

DESCRIPTION: Reduce outside shoulder widths to 6’ on all bridges SHEET NO.:  3  of  4 

 
Note: 

1) The VE Team is cognizant of the fact that the current design was in the conceptual stage at the 
time of the study. 

2) Reduction from current design = savings for alternative. 
3) Construction cost of bridge used is $80/SF as used on the current design cost estimate provided to 

the VE Team. 
 
Current Design (11 Twin Bridges, 39’-3” out-to-out, 8’ outside shoulder): 
 

Bridge 1 = 2 X 360’ X 39.25 = 28260 SF 
Bridge 2 = 2 X 380’ X 39.25 = 29830 SF 
Bridge 3 = 2 X 1540’ X 39.25 = 120890 SF 
Bridge 4 = 2 X 285’ X 39.25 = 22372.5 SF 
Bridge 5 = 2 X 285’ X 39.25 = 22372.5 SF 
Bridge 6 = 2 X 306’ X 39.25 = 24021 SF 
Bridge 7 = 2 X 49’ X 39.25 = 3846.5 SF 
Bridge 8 = 2 X 154’ X 39.25 = 12089 SF 
Bridge 9 = 2 X 41’ X 39.25 = 3218.5 SF 
Bridge 10 = 2 X 49’ X 39.25 = 3846.5 SF 
Bridge 11 = 2 X 49’ X 39.25 = 3846.5 SF 
Total Bridge Area = 274593 SF 

 
Alternative Design (11 Twin Bridges, 39’-3” out-to-out, 6’ outside shoulder): 
 

Bridge 1 = 2 X 360’ X 37.25 = 26820 SF 
Bridge 2 = 2 X 380’ X 37.25 = 28310 SF 
Bridge 3 = 2 X 1540’ X 37.25 = 114730 SF 
Bridge 4 = 2 X 285’ X 37.25 = 21232.5SF 
Bridge 5 = 2 X 285’ X 37.25 = 21232.5 SF 
Bridge 6 = 2 X 306’ X 37.25 = 22797 SF 
Bridge 7 = 2 X 49’ X 37.25 = 3650.5 SF 
Bridge 8 = 2 X 154’ X 37.25 = 11473 SF 
Bridge 9 = 2 X 41’ X 37.25 = 3054.5 SF 
Bridge 10 = 2 X 49’ X 37.25 = 3650.5 SF 
Bridge 11 = 2 X 49’ X 37.25 = 3650.5 SF 
Total Bridge Area = 260601 SF 

 
Other components / treatments assumed same for current design & alternative, therefore, not considered – 
conservative. 

NOTE: 
A more detailed cost analysis may be performed on sufficiently developed alternative bridge plans to be 
able to itemize major components and realize greater cost savings than that shown in this study.
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PROJECT:

DESCRIPTION:    4   of 4 

UNITS NO. OF 
UNITS COST/ UNIT TOTAL NO. OF 

UNITS
COST/ 
UNIT TOTAL

SF 28,260.0 80.00$        2,260,800$   26,820.0 80.00$   2,145,600$    

SF 29,830.0 80.00$        2,386,400$   28,310.0 80.00$   2,264,800$    

SF 120,890.0 80.00$        9,671,200$   114,730.0 80.00$   9,178,400$    

SF 22,372.5 80.00$        1,789,800$   21,232.5 80.00$   1,698,600$    

SF 22,372.5 80.00$        1,789,800$   21,232.5 80.00$   1,698,600$    

SF 24,021.0 80.00$        1,921,680$   22,797.0 80.00$   1,823,760$    

SF 3,846.5 80.00$        307,720$      3,650.5 80.00$   292,040$       

                 Cost Worksheet

SHEET NO.: 

Georgia Department of Transportation

BR-8

ALTERNATIVE NO.:
STP00-0155-01(022) - P.I. No. 322460-

Reduce Outside Shoulder Widths to 6’ On All 
Bridges

SR 96 Widening

Houston/Twiggs Counties

ORIGINAL ESTIMATE PROPOSED ESTIMATECONSTRUCTION ITEM

Bridge 5

ITEM

Bridge 2

Bridge 3

Bridge 4

Bridge 1

Bridge 6

Bridge 7 , , , ,

SF 12,089.0 80.00$        967,120$      11,473.0 80.00$   917,840$       

SF 3,218.5 80.00$        257,480$      3,054.5 80.00$   244,360$       

SF 3,846.5 80.00$        307,720$      3,650.5 80.00$   292,040$       

SF 3,846.5 80.00$        307,720$      3,650.5 80.00$   292,040$       

Sub-total 21,967,440$ 20,848,080$  

Cons't Mark-up 10.00% 2,165,972$   1,841,044$    

TOTAL 24,133,412$ 22,689,124$  

Estimated Savings: $1,444,288

Bridge 11

Bridge 9

Bridge 10

g

Bridge 8
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       Value Analysis Design Alternative  

PROJECT: 
 
 

Georgia Department of Transportation  
STP00-0155-01(022) – P.I. No. 32460- 
SR 96 Widening  
Houston/Twiggs Counties 

ALTERNATIVE NO.:    

BR-12 

DESCRIPTION: Reduce length of westbound river bridge by two spans 
and eastbound by one span using an MSE wall 

SHEET NO.:  1  of  4 

Original Design:  

The original design proposes to construct new twin bridges (EB & WB) over the Ocmulgee River.  
Each bridge will consist of eleven 140 ft Bulb Tee 72 spans, for a total length of 1,540 feet.  Both 
of the new bridges are longer that the present bridge such that the fill for the new eastbound 
bridge at its new alignment to the south, will not impact the existing river.   

 

Alternative:  

Construct the new west bound bridge length independent of the new eastbound bridge length as 
they have different design criteria.  The eastbound must not impact the river, while the westbound 
is not impacted by the river. By using MSE walls, the structures may be reduced in length. 
Therefore, construct the WB bridge to nine 140 ft spans for a total length of 1,260 feet and the EB 
bridge using 10 - 140 ft spans, for a total length of 1,400 feet by adding an MSE wall along the 
south edge of the EB roadway from approximately station 392+65 to station 394+05. 

Opportunities: 
 
 Reduction in wetland impacts 
 Reduction in initial cost  
 Reduction in construction time 
 
 

 
 

Risks: 
 
 None apparent  

 

Technical Discussion: 

The preliminary design has the length of the replacement bridges approximately 420 ft (3 – 140 ft 
spans) longer than the existing bridges due to the river channel turning sharply northward toward 
SR 96 where the slopes for the high fill on the EB side would encroach on the river channel. 
However, the embankment can be retained by an MSE wall along the south side of the EB 
roadway along original span 1 and the 2:1 slope for the WB embankment will toe out under the 
original span 2 of the EB bridge. 

 

 
COST SUMMARY 

 
INITIAL COST 

PRESENT WORTH 
RECURRING 

COSTS 

PRESENT WORTH 
LIFE-CYCLE COST 

ORIGINAL DESIGN $  10,638,320      $            0 $  10,638,320      

ALTERNATIVE $   9,715,501     $            0 $   9,715,501     

SAVINGS $     922,819    $            0 $     922,819    
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           Illustrations  

PROJECT: 
 
 

Georgia Department of Transportation  
STP00-0155-01(022) – P.I. No. 322460- 
SR 96 Widening  
Houston/Twiggs Counties 

ALTERNATIVE NO.:    

BR-12 

DESCRIPTION: Reduce length of westbound river bridge by two spans 
and eastbound by one span using an MSE wall 

SHEET NO.:  2  of  4 
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           Calculations  

PROJECT: 
 
 

Georgia Department of Transportation  
STP00-0155-01(022) – P.I. No. 322460- 
SR 96 Widening  
Houston/Twiggs Counties 

ALTERNATIVE NO.:    

BR-12 

DESCRIPTION: Reduce length of westbound river bridge by two spans 
and eastbound by one span using an MSE wall 

SHEET NO.:  3  of  4 

Bridge Area Original Proposed 
Length Width Area Length Width Area 

WB Bridge 1540 39.25 60445 1260 39.25 49455 

EB Bridge 1540 39.25 60445 1400 39.25 54950 

Embankment Asphalt include inside shoulder 

STA Area length,ft width,ft Area, SY 

392+50 2,285 420 26 1,213

393+00 2,496 wt/SY tons 

393+50 2,386 25 mm 440 1,213 266.9 

394+00 2,267  19 mm 330 1,213 200.2 

394+50 1,269 19 mm 220 1,213 133.5 

395+00 1,227 12" GAB 1,213

395+50 1,374 Asphalt outside shoulder 

length,ft 280 length,ft width,ft Area, SY 

Avg Area,sf 1,901 420 7 303

Volume,cy 19,710 25 mm 440 303 66.7 

19 mm 330 303 50.1 

19 mm 220 303 33.4 

MSE Wall Height Length Area 

sta 392+11 29 194 5626

to 

Sta394+05 

Slope 20 40 400

Total area 6026
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PROJECT:

DESCRIPTION:    4   of   4

UNITS NO. OF 
UNITS COST/ UNIT TOTAL NO. OF 

UNITS COST/ UNIT TOTAL

SF 60,445 80.00$           4,835,600$   49,455 80.00$        3,956,400$    

SF 60,445 80.00$           4,835,600$   54,950 80.00$        4,396,000$    

CY 0 2.98$             -$              19710 2.98$          58,737$         

TN 0 59.47$           -$              334 59.47$        19,843$         

TN 0 67.77$           -$              417 67.77$        28,266$         

SY 0 22 88$ $ 1213 22 88$ 27 753$

                 Cost Worksheet

SHEET NO.: 

Georgia Department of Transportation

BR-12

ALTERNATIVE NO.:
STP00-0155-01(022) - P.I. No. 322460-

Reduce length of westbound river bridge by 
two spans and eastbound by one span using 
an MSE wall

SR 96 Widening

Houston/Twiggs Counties

ORIGINAL ESTIMATE PROPOSED ESTIMATECONSTRUCTION ITEM

Recycled Asph Conc 25mm 
Superpave

ITEM

Construction of Bridge 
Complete BR No 3 RT

Borrow Excavation, incl matl

Construction of Bridge 
Complete BR No 3 LT

Recycled Asph Conc 19mm 
Superpave

12" GAB SY 0 22.88$          -$             1213 22.88$        27,753$        

Guardrail, TP T LF 0 52.35$           -$              840 52.35$        43,974$         

SF 0 50.00$           -$              6026 50.00$        301,300$       

Sub-total 9,671,200$   8,832,273$    

Cons't Mark-up 10.00% 967,120$      883,227$       

TOTAL 10,638,320$ 9,715,501$    

Estimated Savings: $922,819

MSE Wall

12" GAB
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       Value Analysis Design Alternative  

PROJECT: 
 
 

Georgia Department of Transportation  
STP00-0155-01(022) – P.I. No. 322460- 
SR 96 Widening  
Houston/Twiggs Counties 

ALTERNATIVE NO.:    

CH-5 

DESCRIPTION: Use page (woven) wire fencing in lieu of chain link 
fencing 

SHEET NO.:  1  of  4 

 

 

Original Design: The original design proposes using chain-link fencing for the wildlife fence. 

 

Alternative: The alternative design proposes using a page (woven) wire fencing for the wildlife 
fence. 

 

Opportunities: 
 
 Reduced cost 
 Less visually obtrusive 

 
 

Risks: 
 
 More prone to climbing 

 
 

Technical Discussion: 

Black bears are prone to climbing wildlife fences so measures to curtail this behavior must be 
implemented. Page wire fencing with large openings can allow black bears to climb the fencing so 
it’s use requires specifying the fencing material with a smaller openings (FHWA Best Practices 
Manual-Wildlife Vehicle Collision Reduction Study page 31). 

 
COST SUMMARY 

 
INITIAL COST 

PRESENT WORTH 
RECURRING 

COSTS 

PRESENT WORTH 
LIFE-CYCLE COST 

ORIGINAL DESIGN $        2,772,000  $            0 $       2,772,000  

ALTERNATIVE $        1,732,500 $            0 $       1,732,500 

SAVINGS $        1,039,500 $            0 $       1,039,500 
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           Illustrations  

PROJECT: 
 
 

Georgia Department of Transportation  
STP00-0155-01(022) – P.I. No. 322460- 
SR 96 Widening  
Houston/Twiggs Counties 

ALTERNATIVE NO.:    

CH-5 

DESCRIPTION: Use page (woven) wire fencing in lieu of chain link 
fencing 

SHEET NO.:  2  of  4 

 
CURRENT DESIGN 

 
 
ALTERNATIVE DESIGN 
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           Calculations  

PROJECT: 
 
 

Georgia Department of Transportation  
STP00-0155-01(022) – P.I. No. 322460- 
SR 96 Widening  
Houston/Twiggs Counties 

ALTERNATIVE NO.:    

CH-5 

DESCRIPTION: Use page (woven) wire fencing in lieu of chain link 
fencing 

SHEET NO.:  3  of  4 

 
 
 
Original Design: 
 
10’ wildlife fence 
63,000 LF @ $40.00/LF = $2,520,000.00 
 
Alternative Design: 
 
Based on the cost differential of 4’ Woven Wire Fence (643-4000) and 4’ Chain Link fence (643-1132) 
($11.75/LF- $5.19/LF) / (4SF/LF) =  $1.64/SF 
 
10 foot fence- 
($1.64/SF x 10 SF/LF) = $16.40/LF => assume a cost reduction of $15.00 /LF (cost differential would be 
slightly less due to the necessity of specifying a small opening size) 
($40.00/LF - $15.00/LF) = $25.00/LF 
 
63,000 LF @ $25.00/LF = $1,575,000.00 
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PROJECT:

DESCRIPTION: 4 of 4

UNITS NO. OF 
UNITS COST/ UNIT TOTAL NO. OF 

UNITS COST/ UNIT TOTAL

LS 63,000 40.00$           2,520,000$   0 40.00$        -$               

LS 0 25.00$           -$              63,000 25.00$        1,575,000$    

                 Cost Worksheet

SHEET NO.: 

Georgia Department of Transportation

CH-5

ALTERNATIVE NO.:
STP00-0155-01(022) - P.I. No. 322460-

Use page (woven) wire fencing in lieu of chain 
link fencing

SR 96 Widening

Houston/Twiggs Counties

ORIGINAL ESTIMATE PROPOSED ESTIMATECONSTRUCTION ITEM

ITEM

Wildlife Fencing (chain linkt)

Wildlife Fencing (page wire)

Sub-total 2,520,000$   1,575,000$    

Cons't Mark-up 10.00% 252,000$      157,500$       

TOTAL 2,772,000$   1,732,500$    

Estimated Savings: $1,039,500
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       Value Analysis Design Alternative  

PROJECT: 
 
 

Georgia Department of Transportation  
STP00-0155-01(022) – P.I. No. 322460- 
SR 96 Widening  
Houston/Twiggs Counties 

ALTERNATIVE NO.:    

CH-12 

DESCRIPTION: Eliminate wildlife fencing along the railroad SHEET NO.:  1  of  4 

Original Design:  

The original design proposes placing fencing along the railroad to direct the bears under the 
railroad overpass. 

 

Alternative:  

Retain the fencing around the highway and eliminate the extra fencing along the railroad. 

 

Opportunities: 
 
 Eliminate a potential “trap” for the bears 
 Avoid “moving” the problem to a different 

location on the railroad. 
 Reduce first cost 
 Reduce maintenance cost 
 

 
 

Risks: 
 
 None Apparent 

 
 

Technical Discussion: 

Placing fencing along a portion of the railroad creates a hazard by potentially trapping bears 
inside a confined area with the train. The fence would also redirect the bears to a different 
crossing along the railroad and location This would seem to increase the potential for the bears to 
get hit. The FHWA Best Practices Manual-Wildlife Vehicle Collision Reduction Study (page 11) 
discusses that design should “move from a road oriented approach to a landscape-based 
approach”.  It would be recommended that any fencing along the railroad only be installed as 
part of a comprehensive plan for the entire area. 

 
COST SUMMARY 

 
INITIAL COST 

PRESENT WORTH 
RECURRING 

COSTS 

PRESENT WORTH 
LIFE-CYCLE COST 

ORIGINAL DESIGN $         464,640  $            0 $        464,640 

ALTERNATIVE $               0 $            0 $              0 

SAVINGS $         464,640 $            0 $        464,640 
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           Illustrations  

PROJECT: 
 
 

Georgia Department of Transportation  
STP00-0155-01(022) – P.I. No. 322460- 
SR 96 Widening  
Houston/Twiggs Counties 

ALTERNATIVE NO.:    

RD-12 

DESCRIPTION: Eliminate wildlife fencing along the railroad SHEET NO.:  2  of  4 

CURRENT DESIGN 

 
ALTERNATIVE DESIGN 
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           Calculations  

PROJECT: 
 
 

Georgia Department of Transportation  
STP00-0155-01(022) – P.I. No. 322460- 
SR 96 Widening  
Houston/Twiggs Counties 

ALTERNATIVE NO.:    

CH-12 

DESCRIPTION: Eliminate wildlife fencing along the railroad SHEET NO.:  3  of  4 

 
 
 
Fencing: 
 
(1 mile/side) x (2 sides) x (5,280 LF/mile) = 10,560 LF 
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PROJECT:

DESCRIPTION: 4 of 4

UNITS NO. OF 
UNITS COST/ UNIT TOTAL NO. OF 

UNITS COST/ UNIT TOTAL

LF 10,560 40.00$           422,400$      0 40.00$        -$               

ORIGINAL ESTIMATE PROPOSED ESTIMATECONSTRUCTION ITEM

ITEM

Wildlife Fencing

                 Cost Worksheet

SHEET NO.: 

Georgia Department of Transportation

CH-12

ALTERNATIVE NO.:
STP00-0155-01(022) - P.I. No. 322460-

Eliminate wildlife fencing along the railroad

SR 96 Widening

Houston/Twiggs Counties

Sub-total 422,400$      -$               

Cons't Mark-up 10.00% 42,240$        -$               

TOTAL 464,640$      -$               

Estimated Savings: $464,640
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       Value Analysis Design Alternative  

PROJECT: 
 
 

Georgia Department of Transportation  
STP00-0155-01(022) – P.I. No. 322460- 
SR 96 Widening  
Houston/Twiggs Counties 

ALTERNATIVE NO.:        

CH-16 

DESCRIPTION: Reduce wildlife fencing height from 10’ to 8’ SHEET NO.:  1  of  4 

 

Original Design:  

The original design proposes using 10 foot high chain link fence with a dig barrier on the bottom 
and a barbed wire overhang. 

 

Alternative:  

The alternative design proposes using 8 foot high chain link fence with a dig barrier on the bottom 
and a barbed wire overhang. 

 

Opportunities: 
 
 Reduced cost 

 
 

 
 

 

Risks: 
 
 None apparent 

 
 

Technical Discussion: 

FHWA Best Practices Manual-Wildlife Vehicle Collision Reduction Study (Table 3 page 31) 
recommends the use of 8’-9’ base fence height for black bears. 

 

 
COST SUMMARY 

 
INITIAL COST 

PRESENT WORTH 
RECURRING 

COSTS 

PRESENT WORTH 
LIFE-CYCLE COST 

ORIGINAL DESIGN $        2,772,000 $            0 $       2,520,000 

ALTERNATIVE $        2,425,500 $            0 $       2,425,500 

SAVINGS $         346,500 $            0 $         346,500 
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           Illustrations  

PROJECT: 
 
 

Georgia Department of Transportation  
STP00-0155-01(022) – P.I. No. 322460- 
SR 96 Widening  
Houston/Twiggs Counties 

ALTERNATIVE NO.:        

CD-16 

DESCRIPTION: Reduce wildlife fencing height from 10’ to 8’ SHEET NO.:  2  of  4 

 
ORIGINAL DESIGN 

 

 
ALTERNATIVE DESIGN 
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           Calculations  

PROJECT: 
 
 

Georgia Department of Transportation  
STP00-0155-01(022) – P.I. No. 322460- 
SR 96 Widening  
Houston/Twiggs Counties 

ALTERNATIVE NO.:    

CH-16 

DESCRIPTION: Reduce wildlife fencing height from 10’ to 8’ SHEET NO.:  3  of  4 

 
 
 
Original Design: 
10’ wildlife fence 
63,000 LF @ $40.00/LF = $2,520,000.00 
 
Alternative Design: 
 
Base fence height is reduced 20% but due to increased overall cost from the inclusion of a dig barrier and 
barbed wire overhang assume a 12.5% reduction in cost. 
 
($40 x 0.875) => $35.00 
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PROJECT:

DESCRIPTION: 4 of 4

UNITS NO. OF 
UNITS COST/ UNIT TOTAL NO. OF 

UNITS COST/ UNIT TOTAL

LS 63,000 40.00$           2,520,000$   0 40.00$        -$               

LS 0 35.00$           -$              63,000 35.00$        2,205,000$    

ORIGINAL ESTIMATE PROPOSED ESTIMATECONSTRUCTION ITEM

ITEM

Wildlife Fencing (10 foot)

Wildlife Fencing (8 foot)

                 Cost Worksheet

SHEET NO.: 

Georgia Department of Transportation

CH-16

ALTERNATIVE NO.:
STP00-0155-01(022) - P.I. No. 322460-

Reduce wildlife fencing height from 10’ to 8’

SR 96 Widening

Houston/Twiggs Counties

0

Sub-total 2,520,000$   2,205,000$    

Cons't Mark-up 10.00% 252,000$      220,500$       

TOTAL 2,772,000$   2,425,500$    

Estimated Savings: $346,500
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       Value Analysis Design Alternative  

PROJECT: 
 
 

Georgia Department of Transportation  
STP00-0155-01(022) – P.I. No. 322460- 
SR 96 Widening  
Houston/Twiggs Counties 

ALTERNATIVE NO.:    

CH-27 

DESCRIPTION: Reduce the width of bear crossings to 20 Feet SHEET NO.:  1  of  4 

Original Design:  

The original preliminary design has 4 bridges exclusively for bear crossings. These bridges 
provide 8 feet vertical clearance and 28 feet horizontal clearance. Three of the bridges, Bridges 
7, 10 & 11, are skewed 55 degrees, are 49 foot long single spans with Type II beams. One 
bridge, Bridge 9, is skewed 85 degrees, is a 41 foot long single span with Type I Mod beams.  

Alternative:  

.The proposed design would reduce the horizontal clearance to 20 feet. The resulting design would 
be 39 foot single spans for Bridges 7, 10 & 11 and 32 foot single span for Bridge 9. All bridges 
would be constructed of Type I Mod beams. 

Opportunities: 
 
 Reduction in bridge area 
 Reduction in cost 
 

 
 

Risks: 
 
 Reduced width may be less inviting for 

the bears 
 

 

Technical Discussion: 

The FHWA Best Practices Manual for Wildlife Collision Reduction suggests a minimum width 
opening of 23 feet for large mammals. However, this manual references the Handbook for Design 
and Evaluation of Wildlife Crossing Structures in North America, by Tony Clevenger and Marcel 
P. Huijser which sets a minimum opening width at 20 feet. Most of the studies include large bears 
such as grizzlies. Black bears are medium sized bears and narrower opening would likely be 
acceptable. 

 
COST SUMMARY 

 
INITIAL COST 

PRESENT WORTH 
RECURRING 

COSTS 

PRESENT WORTH 
LIFE-CYCLE COST 

ORIGINAL DESIGN $      974,028 $            0 $      974,028 

ALTERNATIVE $      796,616 $            0 $      796,616 

SAVINGS $      177,412 $            0 $      177,412 
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           Calculations  

PROJECT: 
 
 

Georgia Department of Transportation  
STP00-0155-01(022) – P.I. No. 322460- 
SR 96 Widening  
Houston/Twiggs Counties 

ALTERNATIVE NO.:    

CH-27 

DESCRIPTION: Reduce the width of bear crossings to 20 Feet SHEET NO.:  3  of  4 

 

Bridge Area Original Proposed 
Length Width Area Length Width Area 

Bridge 7 49 39.25 1923.25 39 39.25 1531 

Bridge 9 41 39.25 1609.25 32 39.25 1256 

Bridge 10 49 39.25 1923.25 39 39.25 1531 

Bridge 11 49 39.25 1923.25 39 39.25 1531 

Embankment Asphalt include inside shoulder 

STA Area length, ft width, ft Area, SY 

498+00 1,200 39 26 113

561+50 1,755 wt/SY tons 

600+50 2,162 25 mm 440 113 24.8

631+00 2,131  19 mm 330 113 18.6

19 mm 220 113 12.4

length, ft 39 12" GAB 113

Avg Area, sf 1,812 Asphalt outside shoulder 

Volume, cy 2,617 length, ft width, ft Area, SY tons 

280 7 202

25 mm 440 202 44.5

19 mm 330 202 33.4

19 mm 220 202 22.2
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PROJECT:

DESCRIPTION:    4   of   4

UNITS NO. OF 
UNITS COST/ UNIT TOTAL NO. OF 

UNITS COST/ UNIT TOTAL

SF 3,847 60.00$           230,790$      3,062 60.00$        183,690$    

SF 3,219 60.00$           193,110$      2,512 60.00$        150,720$    

SF 3,847 60.00$           230,790$      3,062 60.00$        183,690$    

SF 3,847 60.00$           230,790$      3,062 60.00$        183,690$    

CY 0 2.98$             -$              2617 2.98$          7,799$        

TN 0 59.47$           -$              69 59.47$        4,120$        
Recycled Asph Conc 25mm 
Superpave

Borrow Excavation, incl matl

ORIGINAL ESTIMATE PROPOSED ESTIMATECONSTRUCTION ITEM

Construction of Bridge 
Complete BR No 11 LT & RT

ITEM

Construction of Bridge 
Complete BR No 9 LT & RT
Construction of Bridge 
Complete BR No 10 LT & RT

Construction of Bridge 
Complete BR No 7 LT & Rt

                 Cost Worksheet

SHEET NO.: 

Georgia Department of Transportation

CH-27

ALTERNATIVE NO.:

STP00-0155-01(022) - P.I. No. 322460-

Reduce the width of bear crossings to 20 Feet

SR 96 Widening

Houston/Twiggs Counties

TN 0 67.77$           -$              87 67.77$        5,869$        

SY 0 22.88$           -$              113 22.88$        2,578$        

LF 0 52.35$           -$              39 52.35$        2,042$        

Sub-total 885,480$      724,196$    

Cons't Mark-up 10.00% 88,548$        72,420$      

TOTAL 974,028$      796,616$    

Estimated Savings: $177,412

Recycled Asph Conc 19mm 
Superpave

12" GAB

Guardrail TP T
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       Value Analysis Design Alternative  

PROJECT: 
 
 

Georgia Department of Transportation  
STP00-0155-01(022) – P.I. No. 322460- 
SR 96 Widening  
Houston/Twiggs Counties 

ALTERNATIVE NO.:    

RD-3 

DESCRIPTION: Reduce median width to 32’ SHEET NO.:  1  of  4 

Original Design:  

The original design proposes constructing the depressed median at a width of 44’. 

Alternative:  

The alternative design proposes narrowing the depressed median width to 32’. 

Opportunities: 
 
 Reduction in ROW required 
 Reduction in wetland mitigation credits 

required 
 Reduction in borrow/fill required  
 

 
 

Risks: 
 
 Reduced median ditch drainage depth 

 
 

Technical Discussion: 

The alternative proposes narrowing the median from 44’ to 32’ throughout the project. This 
reduction is anticipated to reduce ROW required, reduce fill required, and reduce wetland 
mitigation credits required to construct the project. Reducing the area of encroachment onto the 
wetlands from STA 349+00 +/- to STA 475+00 +/- seems especially desirable since the project 
will be widened symmetrically to the south in these areas due to the GA Power easements that 
abut the existing roadway on the north side. 

 
COST SUMMARY 

 
INITIAL COST 

PRESENT WORTH 
RECURRING 

COSTS 

PRESENT WORTH 
LIFE-CYCLE COST 

ORIGINAL DESIGN $       10,969,795  $            0 $      10,969,795  

ALTERNATIVE $       10,349,479 $            0 $      10,349,479 

SAVINGS $         620,316  $            0 $         620,316 
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           Illustrations  

PROJECT: 
 
 

Georgia Department of Transportation  
STP00-0155-01(022) – P.I. No. 322460- 
SR 96 Widening  
Houston/Twiggs Counties 

ALTERNATIVE NO.:    

RD-3 

DESCRIPTION: Reduce median width to 32’ SHEET NO.:  2  of  4 
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           Calculations  

PROJECT: 
 
 

Georgia Department of Transportation  
STP00-0155-01(022) – P.I. No. 322460- 
SR 96 Widening  
Houston/Twiggs Counties 

ALTERNATIVE NO.:    

RD-3 

DESCRIPTION: Reduce median width to 32’ SHEET NO.:  3  of  4 

 
Assumptions: 
Reduce median width from 44’ to 32’ throughout rural sections of project. Reduce ROW required, borrow 
material for fill, and wetland mitigation impacts throughout a great deal of the south side of the project. 
 
ROW reduction: 
Rural section project limits=350+00 to 683+00= 33,300LF x 8’=266,400SF/43,560=6.116 AC reduction. 
ROW costs averaged per acre fully burdened based on Preliminary ROW Cost Estimate dated July 8, 2009 
and provided to the VE team. 68.21 acres - $2,982,691= $43,728/ac. 
 
Wetland Mitigation: 
Delineated wetlands run on the south side of the project from STA 349+00 to STA 475+00. It is anticipated 
this median reduction will reduce wetland impacts by 8’ in these areas. STA 349+00 to STA 475+00= 
12,600LF x 8’w=100,800SF/43,560=2.31 ac reduction. Assume an 8:1 credit ratio. 
 
Reduction in fill/borrow: 
Narrowing the median will result in a reduction of fill required. 33,300LF x 8’w x 2’ average 
height/27=19,733CY 
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PROJECT:

DESCRIPTION:    4   of   4

UNITS NO. OF 
UNITS COST/ UNIT TOTAL NO. OF 

UNITS COST/ UNIT TOTAL

AC 68.21 43,728.00$    2,982,691$   62.09 43,728.00$ 2,715,072$    

AC 419 12,500.00$    5,237,500$   400 12,500.00$ 5,000,000$    

CY 588,037 2.98$             1,752,350$   568,304 2.98$          1,693,546$    

                 Cost Worksheet

SHEET NO.: 

Georgia Department of Transportation

RD- 3

ALTERNATIVE NO.:
STP00-0155-01(022) - P.I. No. 322460-

   Reduce median width to 32'

SR 96 Widening
Houston/Twiggs Counties

ORIGINAL ESTIMATE PROPOSED ESTIMATECONSTRUCTION ITEM

 

ITEM

ROW reduction(burdened)

Wetland Mitigation savings

Borrow Excavation

Sub-total 9,972,541$   9,408,617$    

Cons't Mark-up 10.00% 997,254$      940,862$       

TOTAL 10,969,795$ 10,349,479$  

Estimated Savings: $620,316
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       Value Analysis Design Alternative  

PROJECT: 
 
 

Georgia Department of Transportation  
STP00-0155-01(022) – P.I. No. 322460- 
SR 96 Widening  
Houston/Twiggs Counties 

ALTERNATIVE NO.:    

RD-9 

DESCRIPTION: Utilize existing roadway from STA 305+00 to STA 390+00, 
STA 570+00 to STA 662+00 

SHEET NO.:  1  of  4 

Original Design:  

The original design proposes reconstruction of the existing roadway throughout the project. 

Alternative:  

The alternative proposes utilization of the existing roadway where possible, in particular, from STA 
305+00 to STA 390+00 and STA 570+00 to STA 662+00. 

Opportunities: 
 
 Reduction in full depth pavement costs 
 Has the effect of reducing time required 

to construct 
 Requires less unclassified and borrow 

excavation to construct. 
 

 
 

Risks: 
 
 May require differential vertical profile 

grade lines between EB and WB 
roadways 

 Vertical sight distance issues on existing 
roadway 
 

 

Technical Discussion: 

The alternative proposes utilizing the existing roadway as the new WB section where possible. 
The existing roadway would require widening to accommodate upgraded shoulders and overlay 
at a minimum. The savings calculated include full depth pavement build-up throughout these 
areas (minus seal for resurfacing). Savings may also be realized by reducing the amount of 
unclassified excavation required to remove, and borrow excavation required to fill the proposed 
reconstructed areas.  

 
COST SUMMARY 

 
INITIAL COST 

PRESENT WORTH 
RECURRING 

COSTS 

PRESENT WORTH 
LIFE-CYCLE COST 

ORIGINAL DESIGN $       13,002,782 $            0 $      13,002,782 

ALTERNATIVE $       10,351,013 $            0 $      10,351,013 

SAVINGS $        2,651,769 $            0 $       2,651,769 
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           Illustrations  

PROJECT: 
 
 

Georgia Department of Transportation  
STP00-0155-01(022) – P.I. No. 322460- 
SR 96 Widening  
Houston/Twiggs Counties 

ALTERNATIVE NO.:    

RD-9 

DESCRIPTION: Utilize existing roadway from STA 305+00-STA390+00, 
STA 570+00-STA662+00 

SHEET NO.:  2  of  4 

 
This illustration shows the intent of the alternative in comparison to the current design. 
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           Calculations  

PROJECT: 
 
 

Georgia Department of Transportation  
STP00-0155-01(022) – P.I. No. 322460- 
SR 96 Widening  
Houston/Twiggs Counties 

ALTERNATIVE NO.:    

RD-9 

DESCRIPTION: Utilize existing roadway from STA 305+00 to STA 390+00, 
STA 570+00 to STA 662+00 

SHEET NO.:  3  of  4 

 
Assumptions: 
Use existing roadway as 2 lane unidirectional westbound. Overlay/restripe existing from STA 305+00-
390+00, STA 570+00-662+00. Savings include full depth pavement build-up minus seal (due to 
resurfacing/striping). Pavement width of existing assumed to be 26’ average.  
 
Area: 
STA 305+00-STA 390+00= 8500LF x 26’ in place reuse/9=24,556 SY 
STA 570+00-STA 662+00= 9200LF x 26’ in place reuse/9=26,578 SY 
                                        Total Area=51,134 SY 
 
Proposed build-up/Pavement reduction: 
 
GAB 12”= 51,134 SY reduction 
25mm Superpave= 51,134 SY x 440LB/SY/2000=11,249 ton reduction 
19mm Superpave= 51,134 SY x 330LB/SY/2000=8,437 ton reduction 
 
It is noted by the VE team that the existing roadway will need to be widened to accommodate the as 
designed 6.5’ and 2’ paved shoulders. This alternative focused on the pavement savings of utilizing the 
existing roadway and the associated costs of not reconstructing these sections. Greater savings may be 
incurred as the profile grade line is established by reducing required fill. 
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PROJECT:

DESCRIPTION:    4   of   4

UNITS NO. OF 
UNITS COST/ UNIT TOTAL NO. OF 

UNITS COST/ UNIT TOTAL

TN 92,479 59.47$           5,499,726$   81,230 59.47$        4,830,748$    

TN 30,827 67.77$           2,089,146$   22,390 67.77$        1,517,370$    

SY 184,958 22.88$           4,231,839$   133,824 22.88$        3,061,893$    

                 Cost Worksheet

SHEET NO.: 

Georgia Department of Transportation

RD- 9

ALTERNATIVE NO.:
STP00-0155-01(022) - P.I. No. 322460-

Utilize existing roadway from STA 305+00 to 
STA 390+00, STA 570+00 to STA 662+00

SR 96 Widening

Houston/Twiggs Counties

ORIGINAL ESTIMATE PROPOSED ESTIMATECONSTRUCTION ITEM

ITEM

402-3121 25mm Superpave

402-3190 19mm Superpave

310-5120 GAB, 12"

Sub-total 11,820,711$ 9,410,012$    

Cons't Mark-up 10.00% 1,182,071$   941,001$       

TOTAL 13,002,782$ 10,351,013$  

Estimated Savings: $2,651,769
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       Value Analysis Design Alternative  
PROJECT: 
 
 

Georgia Department of Transportation  
STP00-0155-01(022) – P.I. No. 322460- 
SR 96 Widening  
Houston/Twiggs Counties 

ALTERNATIVE NO.:    

RD-18 

DESCRIPTION: Signalize CR 87 intersection and delete overpass SHEET NO.:  1  of  3 

Original Design:  

The original design proposes the construction of a separated grade intersection with CR 87. 

Alternative:  

The alternative proposes to construct a signalized intersection with CR 87 

Opportunities: 
 
 Reduce initial construction cost 
 Reduce construction fill material required 
 Reduce construction time required 
 Reduce wetland impacts 
 Reduce right-of-way required 
 Reduce construction delays 

 
 

Risks: 
 
 None apparent 

 
 

Technical Discussion: 

The alternative proposes deleting the grade separation at SR96/CR87 interchange and replacing with an at‐
grade, signalized intersection. The savings reflected are composed primarily of elimination of the bridges 
and fill associated to achieve the required minimum vertical clearance of the proposed structures. These 
savings are offset by the costs associated with signalizing the intersection. The VE Team is cognizant of the 
rural nature and higher design speed(65mph design, 55MPH posted) throughout this section which would 
generally justify a grade‐separated interchange. However, design year(2035) traffic volumes for CR 87 are 
relatively low(340 VPD) making signalization of this intersection a viable, less expensive alternative. 

 

 
COST SUMMARY 

 
INITIAL COST 

PRESENT WORTH 
RECURRING COSTS 

PRESENT WORTH 
LIFE-CYCLE COST 

ORIGINAL DESIGN $       17,884,051 $            0 $      17,884,051 

ALTERNATIVE $       17,436,628 $            0 $      17,436,628 

SAVINGS $        447,423 $            0 $        447,423 
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           Calculations  

PROJECT: 
 
 

Georgia Department of Transportation  
STP00-0155-01(022) – P.I. No. 322460- 
SR 96 Widening  
Houston/Twiggs Counties 

ALTERNATIVE NO.:    

RD-18 

DESCRIPTION: Signalize CR 87 intersection and delete overpass SHEET NO.:  2  of  3 

 
Assumptions: 
Delete Structure #8 right and left over CR 87. Signalize the intersection. Savings include the structure costs, 
as well as the considerable amount of fill required to construct the approaches.  
 
Structure 8 R and L are approximately 6044.5 SF each based on the preliminary layout sheets. It is noted 
that this area and cost are considerably larger than the costs provided on the cost estimate dated 7/31/2009.  
 
Additional asphalt pavement will be required to cover the area previously spanned by the structure. 
Estimate 1000LF of additional full depth pavement costs. 1000 x 2 sides= 2000 LF x 64.5 overall average 
width/9= 14,333SY 
GAB=14,333SY 
25mm Superpave= 14333 SY x 440/2000=3153 tons additional 
19mm Superpave=14333 SY x 330/2000=2365 tons additional 
12.5mm Superpave= 14333 SY x 165/2000=1182 tons additional 
 
Borrow/Fill savings: 
Assume fill savings in a wedge from zero at the tie to an estimated 20’ at the approach slab on both sides. 
Assume 1000’ in each direction for each structure.  
EB=2,000’ total(1000’ east of structure, 1000’ west. 
WB= 2,000’ total 
Average width=100’ for both roadway sections, median, and foreslope ties. Discount for median section. 
4,000LF x 100’ w x 8’ average h/27=118,519 CY fill saved. 
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PROJECT:

DESCRIPTION:   3   of  3

UNITS NO. OF 
UNITS COST/ UNIT TOTAL NO. OF 

UNITS COST/ UNIT TOTAL

TN 23,120 74.31$           1,718,047$   24,302 74.31$        1,805,882$    

TN 92,479 59.47$           5,499,726$   95,632 59.47$        5,687,235$    

TN 30,827 67.77$           2,089,146$   33,192 67.77$        2,249,422$    

SY 184,958 22.88$           4,231,839$   199,291 22.88$        4,559,778$    

CY 588,037 2.98$             1,752,350$   469,518 2.98$          1,399,164$    

SF 6,044.5 80.00$           483,560$      0 80.00$        -$               

ITEM

12.5 mm Superpave

402-3121 25mm Superpave

402-3190 19mm Superpave

ORIGINAL ESTIMATE PROPOSED ESTIMATECONSTRUCTION ITEM

310-5120 GAB, 12"

Borrow Excavation

Structure #8 RT

                 Cost Worksheet

SHEET NO.: 

Georgia Department of Transportation

RD- 18

ALTERNATIVE NO.:
STP00-0155-01(022) - P.I. No. 322460-

Signalize CR 87 intersection and delete 
overpass

SR 96 Widening
Houston/Twiggs Counties

SF 6,044.5 80.00$           483,560$      0 80.00$        -$               

LS 0 150,000.00$  -$              1 150,000$    150,000$       

Sub-total 16,258,228$ 15,851,480$  

Cons't Mark-up 10.00% 1,625,823$   1,585,148$    

TOTAL 17,884,051$ 17,436,628$  

Estimated Savings: $447,423

Traffic Signals complete

Structure #8 LT
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3 PROJECT DESCRIPTION 

3.1 INTRODUCTION 

 The project will serve as a rural principal arterial route in Houston County and as a rural minor arterial in Twiggs 

County. The project will widen the existing SR 96 to four new 12‐foot travel lanes separated by a 44’ median and 

provide a cyclist lane for bicycles on the new paved shoulders.  Grade separations are provided for the Norfolk 

Southern railroad and CR 87.   

 

 

Figure 2 – River Crossing 

 

3.2 PROJECT  DESCRIPTION 

The widening and reconstruction of SR 96 begins at mile marker 8.95/CR‐540/Old Hawkinsville Road in Houston 

County and proceeds easterly along SR 96 to mile marker 5.65/SR‐87 in Twiggs County.  This project will widen the 

existing SR 96 from two lanes to four lanes with urban typical sections then transition to rural typical sections.  For 

the first 1.3 miles, from CR 540, the project will provide a twenty‐four foot raised median until mile marker 10.26, 

just east of the A&E Golf Inc. property.  The section of the project in which the twenty‐ four foot median will be 

provided will have a posted speed limit of 45 mph.  Then the roadway will transition to a four lane section with a 

forty‐four foot depressed median to the end of the project.  The posted speed limit will be 55 mph.  The total 

length of widening and reconstruction contained within this project is approximately 7.84 miles.  This project also 
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involves the reconstruction of waterway bridges at five existing locations:  mile marker 10.34, mile marker 10.70, 

and mile marker 11.12 in Houston County and mile marker 0.36 and mile marker 0.84 in Twiggs County.   

The functional classification is Rural Principal Arterial in Houston County and Rural Minor Arterial in Twiggs County. 

 

3.3 NEED  AND  PURPOSE 

The need and purpose of the proposed project is to satisfactorily accommodate the existing and future traffic 

demands and to correct  the operational deficiencies which currently exists within the project corridor.  Additional 

benefits will include a safer driving environment and better travel conditions for motorists along SR 96 

 

3.4 REPRESENTATIVE DOCUMENTS  

Georgia Department of Transportation 

 Construction Cost Estimates 

 Concept Reports 

 Project Location Map 

 Traffic Analysis 

 Typical Road Section 

 Construction Plans 
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4 VALUE ENGINEERING PROCESS 

4.1 WORK  SHOP  TEAM 

PBS&J’s Value Engineering (VE) team performed a VE study May 17–20, 2010, in Atlanta, Georgia, for the Georgia 

Department of Transportation (GDOT).  The VE Study team consisted of the following members: 

Les M. Thomas, PE, CVS‐Life        Team Leader 
Randy Thomas, CVS        Assistant Team Leader  
Luke Clarke, PE, AVS         Senior Highway Design Engineer 
Kevin Martin, Esq., AVS        Highway Construction Specialist 
Barry Brown, PE          Senior Structural Engineer 
Ramesh Kalvakaalva, PE, AVS       Senior Bridge Engineer (CSI) 

4.2 SEVEN‐STEP  VALUE  ENGINEERING PLAN 

For the purposes of this study as it relates to the project, the VE team followed SAVE International’s Seven‐step 

Value Engineering job plan. This seven‐step job planning includes:  

1. Investigation/Information Phase 
2. Analysis Phase 
3. Speculation Phase 
4. Evaluation Phase 
5. Development Phase 
6. Recommendation Phase 
7. Presentation Phase 

 

 Investigation/Information Phase— during this phase, the team received a briefing from the GDOT staff. 
This  briefing  included  discussions  of  the  design  intent  behind  the  project,  the  cost  concerns,  and  the 
physical project  limitations.  In  the working  session  that  followed,  the VE  team developed  cost models 
from  the  cost data provided by  the GDOT designers and  familiarized  themselves with  the construction 
drawings and other data that was available to the team. Some of the representative project information 
(concept report, cost estimate, and special provisions) may be found in the tabbed section of this report 
titled Project Description. Following this current narrative the reader will also find a cost model done  in 
the Pareto fashion (i.e., identifying the highest costs down to the lowest costs for the larger construction 
cost elements). This cost model, developed by  the VE  team, was used  to help  the  team  focus  its work 
week. The headings on the Pareto Chart also were used as headings for creative phase activities. 
 

 Analysis Phase— during this phase the VE Team determined the “Functions” of the project by asking basic 
questions  such  as: What  is  the  project  supposed  to  do?,  and  How  is  it  supposed  to  accomplish  this 
purpose?  In  the Value Engineering  vernacular,  the  answers  to  these questions  are  cast  in  the  form of 
active verbs and measurable nouns. These verb/noun pairs  form  the basis of  the  function analysis  that 
distinguishes  a  Value  Engineering  effort  from  a  potentially  damaging  cost‐cutting  exercise.  A  FAST 
diagram was prepared highlighting the projects required functions. 

 
 
 

 The important functions of the project were identified as follows:  
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o Project Objective/Goals 

 Connect habitat 
 Improve connectivity 
 Access RR 
 Access River 
 Reduce impacts to the wetlands 
 Minimize impacts to existing utilities 

 
o Project Basic Functions 

 Increase capacity  
 Separate grade intersection with railroad 

 

 Speculation Phase / Creative— During a brainstorming session, the VE team  identified  ideas that might 
help meet the project objectives. Initially, there were numerous ideas identified and then evaluated in the 
next  phase,  but  ultimately  the  team  honed  the  list  to  ideas  that  focused  on  the  project’s  primary 
objectives: 
 

 Eliminate any unnecessary work while maintaining project functional requirements 
 Identify other means of providing function requirements 
 Improve service 
 Reduce impact to wetlands 

For  reference  purposes,  please  see  “Creative  Idea  Listing”  worksheets  included  in  this  report.  These 

worksheets were also used to record the results of the Evaluation phase. 

 Evaluation Phase— Once the VE team identified and listed the creative ideas, the team could then decide 
which alternatives should be carried forward. This process was part of the Evaluation phase. The VE team 
reflected  back  on  the  project  constraints  and  objectives  shared  with  the  team  by  the  owner’s 
representatives  in  the kick‐off meeting on the  first day of  the workshop. From  that guidance,  the  team 
was able to select ideas that could improve the project and that were capable of being implemented by a 
vote process.  
 

Following that selection process, the VE team used the following values as measures of whether or not an 

alternative had enough merit to be carried forward in the VE process: 

o Construction cost savings 
o Improve value  
o Maintainability 
o Ability to implement the idea 
o General acceptability of the alternatives 
o Constructability 
o Scheduling delays 

Based on these criteria, the VE team evaluated the alternatives and graded them on a scale of 1 to 5 with 

5 being “Excellent” and 1 being “Poor”. Other notes about the alternatives are annotated at the bottom of 

the enclosed creative idea list. 

 



GDOT                       SR 96 Widening                   VALUE ENGINEERING REPORT 
        
 

4‐3 | P A G E      

 

 Development Phase— During this phase, the VE team developed each of the selected design alternatives 
whose  rating  was  “4”  or  “5”  because  of  time  constraints.  If  time  permitted,  the  team  will  develop 
additional  recommendations.  This  effort  included  a  detailed  explanation  of  the  idea with  sketches  as 
appropriate  to  clarify  the  idea  from  the  original  concept,  advantages  and  disadvantages,  a  technical 
explanation and an estimation of the cost and resultant savings  if  implemented (see the tabbed section 
titled Study Results). 
 

 Recommendation  Phase—Next,  the  VE  team  reviewed  the  alternative  ideas  to  confirm  which  were 
appropriate  for  the  project, have  an  opportunity  for  success  and which will  improve  the  value  of  the 
project if implemented. 
 

 Presentation Phase—Finally, the team made an informal “out‐briefing” on the last day of the workshop, 
which was designed to inform the Owners and the Designers of the initial findings of the VE study that are 
formalized in this written report. 

 

Source: SAVE International 
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Figure 3 – Value Engineering Job Plan 
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4.3 AGENDA 

VALUE ENGINEERING STUDY AGENDA 

Georgia Department of Transportation 

May 17‐20, 2010 

STP00‐0155‐01(022) – P.I. No. 322460‐ 

SR 96 Widening ‐ Houston/Twiggs Counties 

Pre‐Workshop Activities 

VE team leader organizes the study, coordinates with the Owner/ Designer to identify the project objectives and 

documents necessary to conduct the study. The VE team receives and reviews all project documents. The team 

develops a Pareto chart and/or cost model for the project.  

Day One 
 
9:00‐10:30  Design Team Presentation (Information Phase) 

 Introduction of participants, owner, designer, and VE team members 

 Presentation of the project by the design engineer including:  
 History and background  
 Design Criteria and Constraints 
 Special “U” turn requirements 
 Special needs (schools, businesses, etc.) 
 Sidewalks, bicycle lanes, and or multi‐use trails 
 Historical Property protection 
 Current Construction Completion Schedule 
 Project Cost Estimate and Budget Constraints 

 Owner Presentation – special requirements, definition of life‐cycle period and interest rate for 
life‐cycle costs  

 Review VE Pareto chart/cost model 

 Discussion, questions and answers 

 Overview of the VE process and agenda – Workshop goals and project goals 
 

10:30‐12:00  VE Team reviews project (Information Phase) 

 Review design team’s presentation 

 Review agenda and goals of the study 

 Visit project site if time permits 
 

1:00‐2:30  Function Analysis Phase 

 Analyze Cost Model – Pareto 

 Identify basic and secondary functions 

 Complete Function Matrix/FAST diagram 
 

2:30‐5:00   Creative Phase 

  Brainstorming of alternative ideas 
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Day Two 
 
8:00‐10:00  Evaluation Phase 

 Establish criteria for evaluation 

 Rank ideas  

 Identify “best” ideas for development 

 Identify those ideas that will become design suggestions  

 Develop a cost/worth analysis 

 Identify a “champion” for each idea to be developed 
 

10:00‐5:00  Development Phase 

 Develop alternative ideas design suggestions with assessment of original design and write up 
new alternatives including: 

o Opportunities and risks 
o Illustrations 
o Calculations 
o Cost worksheets 
o Life‐cycle cost analysis 

 
Day Three 
 
8:00‐5:00  Development Phase 

 Continue developing alternative ideas 

 Continue developing design suggestions 

 Prepare for presentation to Owners and Designers 
 

Day Four 
 
8:00‐9:00              Prepare presentation 

9:00‐10:00  VE team presentation 
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4.4 PARETO CHARTS 
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4.5 FAST  DIAGRAM 
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4.6 ATTENDANCE SHEET FOR  DESIGNERS  AND  VE TEAM PRESENTATIONS 
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4.7 CREATIVE  IDEA  LISTING  AND  EVALUATION WORKSHEET 

   

CREATIVE IDEA LISTING                 

PROJECT: 

Georgia Department of Transportation  
STP00-0155-01(022) – P.I. No. 322460- 
SR 96 Widening  
Houston/Twiggs Counties 

  SHEET NO.:   1  of   3 

NO. IDEA DESCRIPTION RATING 
  BRIDGES (BR)  

BR-1 Shorten Railroad Bridge using MSE walled abutments 5 

BR-2 Use MSE Wall on the bridge approaches to reduce wetland impacts 3 

BR-3 Use Type III beams on overflow bridges 3 

BR-4 Use 74” Bulb T for the 140’ spans DS 

BR-5 Rehab existing river bridge and build one new bridge 2 

BR-6 Rehab existing overflow bridges and build (one) new bridge at each 2 

BR-7 Reduce length of westbound river bridge 4 

BR-8 Reduce outside shoulder width to 6’ on all long bridges 4 

BR-9 Use existing bridges 2 

BR-10 
Shift roadway south from Sta. 345+00 to Sta. 460+00; do not demolish 
existing bridges 

2 

BR-11 Reconstruct westbound river crossing bridge to be same length as existing See BR-7 

BR-12 
Reduce length of westbound river bridge by two spans and eastbound by one 
span with MSE wall 

4 

 CONNECT  HABITATS  

CH-1 Use 3 sided bottomless culvert for bear crossing 2 

CH-2 Use 10’ diameter pipe for bear crossing 1 

CH-3 Use steel plate arch for bear crossing 1 

CH-4 Eliminate skew on bear crossings 3 

CH-5 Use page wire fabric in-lieu of chain link fencing 4 

CH-6 Use a ditch/berm section to reduce required fence height 3 

CH-7 Construct diversion fencing and study current bear movement 2 

CH-8 Vary fencing length 2 

Rating: 12 = Not to be Developed;     3 = Varying Degrees of Development Potential;  
 45 = Most likely to be Developed;     DS = Design Suggestion;     ABD = Already Being Done;      OB= Observation 
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CREATIVE IDEA LISTING                  

PROJECT: 

Georgia Department of Transportation  
STP00-0155-01(022) – P.I. No. 322460- 
SR 96 Widening  
Houston/Twiggs Counties 

  SHEET NO.:   2 of   3 

NO. IDEA DESCRIPTION RATING 

  CONNECT HABITATS (CH)  

CH-9 Extend bear crossing spacing to 1 plus mile and extend fencing 3 

CH-10 Use farm fence in-lieu of MSE walls on bear crossings See CH-5 

CH-11 Use sheet piling in-lieu of MSE walls on bear crossings 3 

CH-12 Eliminate wildlife fencing along the railroad 5 

CH-13 Use 2:1 foreslope to discourage bears ABD 

CH-14 Create one over pass in-lieu of two under passes for bear crossings 1 

CH-15 Require trains to blow whistle 2 

CH-16 Reduce wildlife fencing height from 10’ to 8’ 5 

CH-17 Use intermittent fencing in-lieu of contiguous 2 

CH-18 Delete bar wire from fence 3 

CH-19 Electrify fence 1 

CH-20 
Provide visual and audible warning system for motorists actuated by bear 
collars in-lieu of crossings 

1 

CH-21 Provide loop activated signalized bear ahead crossing 1 

CH-22 Provide visual and audible deterrent to redirect bears 1 

CH-23 Delete below grade fence 1 

CH-24 Examine fence anchoring system 1 

CH-25 Use variable height fence 1 

CH-26 Use artificial lighting 1 

Ch-27 Reduce the width of bear crossings to 20’  5 

Rating: 12 = Not to be Developed;     3 = Varying Degrees of Development Potential;  
 45 = Most likely to be Developed;     DS = Design Suggestion;     ABD = Already Being Done;      OB= Observation 
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CREATIVE IDEA LISTING                  

PROJECT: 

Georgia Department of Transportation  
STP00-0155-01(022) – P.I. No. 322460- 
SR 96 Widening  
Houston/Twiggs Counties 

  SHEET NO.:   3  of   3 

NO. IDEA DESCRIPTION RATING 
 ROADWAY (RD)  

RD-1 Utilize 3 lane section with truck lanes in-lieu of 4 lanes 1 

RD-2 Use concrete median barrier in-lieu of grass median 2 

RD-3 Reduce median width to 32’ 4 

RD-4 Reduce median width to 40’ 3 

RD-5 Use 12’ outside lanes and 11’ inside lanes 1 

RD-6 Reduce design speed to 55 mph 3 

RD-7 Construct a  5 lane section 2 

RD-8 Use a 20’ raised median 2 

RD-9 
Utilize existing roadway from Sta. 350+00 to Sta. 390+00 and from  Sta. 
570+00 to Sta. 627+00 

5 

RD-10 Bifurcate roadway 3 

RD-11 Build a three lane section from Sta. 350+00 to Sra. 650+00 1 

RD-12 
Use existing roadway and utilize easement for fill slopes-reduce wetland 
impact 

2 

RD-13 
Incorporate temporary erosion control measures into permanent erosion 
control measures 

2 

RD-14 Use 4’ paved shoulder  and construct separate bike lane at grade 2 

RD-15 Stage construction to reduce  traffic control  1 

RD-16 Use fabric for subgrade stabilization 2 

RD-17 Utilize entire existing roadway 2 

RD-18 Signalize CR 87 intersection and delete overpass 4 

RD-19 Use a multi-use trail in-lieu of bike lanes in urban sections 2 

RD-20 Construct a fire lane in proposed urban section 2 

RD-21 
Construct two boat ramp access roads- one on the east and one on the west 
with single access ramps 

2 

RD-22 Construct U-turn access for boat ramps 2 

Rating: 12 = Not to be Developed;     3 = Varying Degrees of Development Potential;  
 45 = Most likely to be Developed;     DS = Design Suggestion;     ABD = Already Being Done;      OB= Observation 

 




