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 I. EXECUTIVE SUMMARY 



  2
  

INTRODUCTION 
 
This Value Engineering report summarizes the results of the Value Engineering study performed by 
Ventry Engineering for the Georgia Department of Transportation. The study was performed during 
the week of October 25-27, 2004. 
 
PROJECT DESCRIPTION 
 
This project consists of the widening and reconstruction of US 129/SR 11 from 332 in Jackson 
County, at the northern terminus of the Pendergrass Bypass, northward to SR 323 in Hall County.  
The typical section will be rural with two-lanes in each direction, separated by a 44-foot wide 
grassed, depressed median.  A new bridge over Allen Creek is proposed. 
 
METHODOLOGY 
 
The Value Engineering Team followed the basic Value Engineering procedure for conducting this 
type of analysis.   
 
This process included the following phases: 
 
1. Investigation 
2. Speculation 
3. Evaluation 
4. Development 
5. Presentation  
6. Report Preparation 
 
Evaluation criteria identified as a basis for the comparison of alternatives included the following: 
 
 Construction Time 
 Construction Cost 
 Environmental Impacts 
 Maintenance 
 Right of Way Impacts 
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RESULTS 
 
The following areas of focus were analyzed by the Value Engineering team and from these areas the 
following Value Engineering alternatives were developed and are recommended for 
Implementation: 
 
Recommendation Number 1- Earthwork 
 
 The Value Engineering Team recommends that the Value Engineering Alternative be 

implemented.  This alternative eliminates borrow by lowering the profile to balance the 
earthwork. 

 
 If this recommendation can be implemented, there is a possible savings of  $ 1,212,536. 
 
Recommendation Number 2- Allen Creek Bridge 
 
 The Value Engineering Team recommends that Value Engineering Alternative Number 1 

Option B be implemented.  This alternative uses a 120’ three span bridge with drill shaft 
foundations. 

 
 If this recommendation can be implemented, there is a possible savings of  $ 720,467. 
  
 If Value Engineering Alternative Number 1B cannot be implemented then the Value 

Engineering Team recommends that Value Engineering Alternative Number 1 Option A be 
implemented.  This alternative uses a 175’ three span bridge with drill shaft foundations. 

 
 If this recommendation can be implemented, there is a possible savings of  $ 561,916. 
 
 If Value Engineering Alternative Number 1B or 1A cannot be implemented then the Value 

Engineering Team recommends that Value Engineering Alternative Number 2 be 
implemented.  This alternative eliminates the turn lane on the bridge. 

 
 If this recommendation can be implemented, there is a possible savings of  $ 248,397. 
 
Recommendation Number 3- Cross Drains 
 
 The Value Engineering Team recommends that the Value Engineering Alternative be 

implemented.  This alternative replaces the small box culverts with pipes and makes the 
cross drains perpendicular. 

 
 If this recommendation can be implemented, there is a possible savings of  $ 63,957. 
 
Recommendation Number 4- Box Culvert 
 
 The Value Engineering Team recommends that the “As Proposed” Alternative be 

implemented.  This alternative extends the existing box culvert.  
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Recommendation Number 5- Curb & Gutter/Sidewalks 
 
 The Value Engineering Team recommends that the Value Engineering Alternative be 

implemented.  This alternative shifts the alignment to eliminate the curb & gutter and 
sidewalk and drains the southbound pavement to the median. 

 
 If this recommendation can be implemented, there is a possible savings of  $ 118,497. 
 
Recommendation Number 6- Right of Way/Typical Section 
 
 The Value Engineering Team recommends that the Value Engineering Alternative be 

implemented.  This alternative proposes a 20’ raised median. 
 
 If this recommendation can be implemented, there is a possible savings of  $ 1,579,712. 
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II. LOCATION OF PROJECT 
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BEGIN PROJECT

END PROJECT
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III. TEAM MEMBERS AND PROJECT DESCRIPTION 
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TEAM MEMBERS 
 

NAME AFFILIATION EXPERTISE PHONE 

William F. Ventry, P.E., C.V.S. Ventry Engineering Team Leader 850/627-3900 

Tom Hartley, P.E. Ventry Engineering Roadway 
Design/Traffic 850/627-3900 

John Ledbetter, P.E. Ventry Engineering Structures 850/627-3900 

Bruce Nicholson Ventry Engineering Construction 850-627-3900 

 
 
 
 
PROJECT DESCRIPTION 
 
This project consists of the widening and reconstruction of US 129/SR 11 from 332 in Jackson 
County, at the northern terminus of the Pendergrass Bypass, northward to SR 323 in Hall County.  
The typical section will be rural with two-lanes in each direction, separated by a 44-foot wide 
grassed, depressed median.  A new bridge over Allen Creek is proposed. 
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 IV. INVESTIGATION PHASE 
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NH-002-6(51) US 129/SR 11 FROM SR 332 
VALUE ENGINEER STUDY BRIEFING 

OCTOBER 25-27, 2004 
  

NAME AFFILIATION PHONE 

William F. Ventry Ventry Engineering 850/627-3900 

Tom Hartley Ventry Engineering 850/627-3900 

John Ledbetter Ventry Engineering 850/627-3900 

Bruce Nicholson Ventry Engineering 850-627-3900 

Jim Simpson GDOT 404/657-9192  

Doug Franks GDOT 404/656-5284  

Mike Nash GDOT 404/635-8146  

Alexis John GDOT 404/699-6865  

Mike Dover GDOT 770/532-5528  

Lisa Myers GDOT 404/651-7468  

Michael Murdock GDOT 404/699-4417 

Christy Poon GDOT 404/567-9706 

Wade Harris GDOT 404/651-7462 

Adolfo Guaman Clark Patterson & Associates 770/831-9000 
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STUDY RESOURCES 
 

NAME AFFILIATION PHONE 

Doug Franks GDOT 404/656-5284  

Sam Teal GDOT 404/656-5285 

Wade Harris GDOT 404/651-7462 

Adolfo Guaman Clark Patterson & Associates 770/831-9000 

Mike Dover GDOT 770/532-5528  

Larry Dent GDOT 404/656-2000 

Lisa Myers GDOT 404/651-7468  

Susan Beck GDOT 404/656-5285 

Jim Fellner Bridgetek 770/518-9005 

Bernard Fromherz Bridgetek 770/329-7677 

Troy Patterson GDOT 404/651-7462 

Mitch Peason GDOT 404/651-7476 

Doug Higginbotham OldCastle Precast Inc. 706/779-3366 

Kelly Tucker OldCastle Precast Inc. 404/281-3423 

Milissa Harper GDOT 404/656-5306 

George Bradfield GDOT 404/651-7462 

Danny Wilson KCI Technology 706/367-5804 

Jim Simpson GDOT 404/657-9192  
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FUNCTIONAL ANALYSIS WORKSHEET, INVESTIGATION PHASE 
PROJECT:  NH-002-6(51) US 129/SR 11 FROM SR 332 
DATE:          OCTOBER 25-27, 2004 
 

ITEM FUNCT. 
VERB 

FUNCT. 
NOUN 

* 
TYPE 

COST WORTH VALUE
INDEX

Right of Way Provide Area B $ 6,100,000 $ 6,100,000 1.0

Earthwork 
Establish 

Establish 

Profile 

Typical 
B $ 2,700,000 $ 2,600,000 1.1

Pavement & Base Support Vehicles B $ 6,100,000 $ 6,100,000 1.0

Allen Creek Bridge Span Creek B $ 1,300,000 $ 1,000,000 1.3

Box Culvert Convey Water B $    350,000 $    250,000 1.4

Clearing & Grubbing Clear Area B $    750,000 $    750,000 1.0

Erosion Control Control Erosion B $    650,000 $    650,000 1.0

Signing Advise Motorist B $    400,000 $    400,000 1.0

Guardrail Redirect Vehicles B $    300,000 $    300,000 1.0

Cross Drains Convey Water B $    700,000 $    500,000 1.4

Roadway Drainage Convey Water B $    160,000 $    160,000 1.0

Curb & Gutter Channel Water B $    150,000 $    0 ∞

Sidewalk Support Pedestrians B $      45,000 $    0 ∞
*B – Basic    S - Secondary 

 
** Note:  This worksheet is a tool of the Value Engineering process and is only used for determining the areas that the Value Engineering team 
should focus on for possible alternatives.  The column for COST indicates the approximate amount of the cost as shown in the cost estimate.  
The column for WORTH is an estimated cost for the lowest possible alternative that would provide the FUNCTION shown.  Many times the 
lowest cost alternatives are not considered implementable but are used only to establish a worth for a function.  A value index greater than 1.00 
indicates the Value Engineering team intends to focus on this area of the project.  
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INVESTIGATION 
 
The following areas have a value index greater than 1.00 on the proceeding Functional Analysis 
Worksheet and therefore have been identified by the Value Engineering Team as areas of focus and 
investigation for the Value Engineering process: 
 
A. EARTHWORK 
 
B. ALLEN CREEK BRIDGE 
 
C. CROSS DRAINS 
 
D. BOX CULVERT 
 
E. CURB & GUTTER/SIDEWALKS 
 
F. RIGHT OF WAY/TYPICAL SECTION 
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 V. SPECULATION PHASE 
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 SPECULATION 
 
Ideas generated, utilizing the brainstorming method, for performing the functions of previously 
identified areas of focus. 
 
A. EARTHWORK 
 Eliminate borrow by flattening the back slopes 
 Lower profile to balance earthwork, if possible 
 Minimize rock cut 

 
B. ALLEN CREEK BRIDGE 
 Shorten bridge to match the existing 
 Eliminate turn lane on the bridge 
 Three span bridge with drill shaft foundation 
 Multiple pre-cast bottomless culvert 
 Box culvert 

 
C. CROSS DRAINS 
 Replace small box culvert with pipes 
 Make cross drains perpendicular 
 Replace slope drains with cross drains 
 Pre-cast bottomless box culvert 

 
D. BOX CULVERT 
 Replace the existing box culvert entirely with a new pre-cast bottomless culvert 
 Replace the existing box culvert entirely with an all new box culvert 
 Replace the existing box culvert entirely with new pipe 

 
E. CURB & GUTTER/ SIDEWALK 
 Shift the alignment to eliminate the curb & gutter and sidewalk 
 Drain the southbound pavement to the median 

 
F. RIGHT OF WAY/TYPICAL SECTION 
 Use a five lane section 
 20’ raised median 

 



  16
  

 VI. EVALUATION PHASE 
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 VI.(A) ALTERNATIVES 
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 ALTERNATIVES 
 
The following alternatives were formulated during the "eliminate and combine" portion of the 
Evaluation Phase. 
 
A. EARTHWORK 
 
Value Engineering Alternative - Eliminate borrow by flattening the back slopes and lower the 
profile to balance earthwork, if possible 
 
B. ALLEN CREEK BRIDGE 
 
Value Engineering Alternative Number 1 – Three span bridge with drill shaft foundations 
Value Engineering Alternative Number 2 - Eliminate turn lane on the bridge 
Value Engineering Alternative Number 3 - Multiple pre-cast bottomless culverts 
 
C. CROSS DRAINS 
 
Value Engineering Alternative - Replace the small box culverts with pipes and make cross drains 
perpendicular 
 
D. BOX CULVERT 
 
Value Enhancement Alternative – Replace the existing box culvert entirely with a new pre-cast 
bottomless culvert 
 
E. CURB & GUTTER/SIDEWALKS 
 
Value Engineering Alternative - Shift the alignment to eliminate the curb & gutter and sidewalk and 
drain the southbound pavement to the median 
 
F. RIGHT OF WAY/TYPICAL SECTION 
 
Value Engineering Alternative - 20’ raised median 
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 VI.(B) ADVANTAGES AND DISADVANTAGES 
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 EVALUATION 
 
The following Advantages and Disadvantages were developed for the Value Engineering 
Alternatives previously generated during the speculation phase.  It also includes the Advantages and 
Disadvantages for the As Proposed. 
 
A. EARTHWORK 
  
"As Proposed" –  Profile grade line above existing roadway and 2:1 slopes in cut sections  
Advantages 
 None apparent 

Disadvantages 
 Higher maintenance cost 
 Increased erosion 
 Additional borrow 

Conclusion 
Carry forward for further evaluation 
 
Value Engineering Alternative - Eliminate borrow by flattening the back slopes and lower the 
profile to balance earthwork, if possible 
Advantages 
 Less erosion 
 Less maintenance for GDOT and adjacent property owners 
 May eliminate borrow 

Disadvantages 
 None apparent 

Conclusion 
Carry forward for further evaluation 
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B. ALLEN CREEK BRIDGE 
 
"As Proposed" – Five span bridge with H piles   
Advantages 
 Very low backwater 
 Efficient design 

Disadvantages 
 May not work because of rock at bridge site 
 May be longer construction time 
 Turn lane is located on bridge 
 May be higher environmental impacts because of the substructure construction 

Conclusion 
Carry forward for further evaluation 
 
Value Engineering Alternative Number 1 – Three span bridge with drill shaft foundation 
Advantages 
 Eliminates two bents 
 Less construction time 
 Lower construction cost 
 Less future maintenance 

Disadvantages 
 None apparent 

Conclusion 
Carry forward for further evaluation 
 
Value Engineering Alternative Number 2 - Eliminate turn lane on the bridge 
Advantages 
 Lower construction cost 
 Less maintenance because less bridge area 

Disadvantages 
 Requires directional crossovers to eliminate the turn lane from the bridge 
 May cause access management problems 

Conclusion 
Carry forward for further evaluation 
 
Value Engineering Alternative Number 3 - Multiple pre-cast bottomless culverts 
Advantages 
 Less construction time 
 Less future maintenance 
 Does not affect the turn lane 
 Less environmental impacts 

Disadvantages 
 Some excavation required for spread footings 
 Limited bidders 
 May be higher costs 

Conclusion 
Carry forward for further evaluation 
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C. CROSS DRAINS 
 
"As Proposed" – Small box culverts and skewed cross drains 
Advantages 
 Adequate drainage 
 Matches the inlet and outlet flow 

Disadvantages 
 Leaves some of the older cross drains in place 
 Some extensions are skewed 
 Maintenance of skewed extensions 
 May be higher construction cost 
 May be longer construction time 

Conclusion 
Carry forward for further evaluation 
 
Value Engineering Alternative - Replace the small box culverts with pipes and make cross drains 
perpendicular 
Advantages 
 May be less construction time 
 May be less construction cost 

Disadvantages 
 May require channeling of water 

Conclusion 
Carry forward for further evaluation 
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D. BOX CULVERT 
 
"As Proposed" – Extension of the existing 10 x 8 box culvert 
Advantages 
 Matches the existing 

Disadvantages 
 Leaves the existing 60 year old pipe 
 Skewed extension 
 Maintenance of skewed extension 

Conclusion 
Carry forward for further evaluation 
 
Value Enhancement Alternative – Replace the existing box culvert entirely with a new pre-cast 
bottomless culvert 
Advantages 
 Follows stream alignment 
 Less maintenance because no skew 
 Less construction time 
 Less environmental impacts 

Disadvantages 
 Higher construction cost 

Conclusion 
Carry forward for further evaluation 
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E. CURB & GUTTER/SIDEWALKS 
 
"As Proposed" – 10’ paved shoulder with curb & gutter and 5’ sidewalks 
Advantages 
 Intercepts off site water 
 Provides pedestrian facility 

Disadvantages 
 Pedestrian facility is short and isolated 
 Additional construction cost 
 Additional maintenance cost 

Conclusion 
Carry forward for further evaluation 
 
Value Engineering Alternative - Shift the alignment to eliminate the curb & gutter and sidewalk and 
drain the southbound pavement to the median 
Advantages 
 Maintains consistent typical section 
 No additional construction cost 
 Less maintenance cost  

Disadvantages 
 May be additional right of way 

Conclusion 
Carry forward for further evaluation 
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F. RIGHT OF WAY/TYPICAL SECTION 
 
"As Proposed" – 44’ depressed median  
Advantages 
 Separation of opposing traffic 
 Standard typical 

Disadvantages 
 High right of way cost 
 Longer cross drain extensions 
 Additional earthwork 

Conclusion 
Carry forward for further evaluation 
 
Value Engineering Alternative – 20’ Raised Median   
Advantages 
 Reduced cross drain lengths 
 Less earthwork 
 Less right of way 
 Less construction cost 

Disadvantages 
 Narrower median 
 May be lower operating speed 

Conclusion 
Carry forward for further evaluation 
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 VII. DEVELOPMENT PHASE 
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 VII.(A) EARTHWORK 
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 VII.(A)(1) AS PROPOSED 
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“As Proposed” 
 
Project NH-002-6 (51) is located in rolling terrain with quite a few significant fill and cut 
sections.  In fact, several cuts and fills include benching to improve constructability and to 
reduce erosion.   Slope controls are listed on the plan typical section with all fills over 10’ 
requiring a 2:1 slope.  The only control for cut sections is that all cuts are to be on a 2:1 slope. 
 
The pay item for this project will be unclassified excavation.  The soil survey for this project 
recommends that a 20% shrinkage factor be applied to all earthwork calculations.  The summary 
of quantities for the earthwork for this project indicated there will be 741,713 cubic yards of 
unclassified excavation for the as proposed design.  The fill quantity is shown to require 760,101. 
 After applying the shrinkage factor, a borrow quantity of $212,500 cubic yards will be required 
to satisfy the embankment requirements. 
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VII.(A)(2) VALUE ENGINEERING ALTERNATIVE 
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Value Engineering Alternative 
 
 The Value Engineering Alternative is to revise the project in such a manner as to eliminate the 
need for a borrow item to be included.   As discussed in the “As Proposed” section, 
approximately 212,500 cubic yards will be needed.  With a cost of $6.00 per cubic yard for 
borrow; this item will cost approximately $1,275,000.  
 
It is therefore recommended that a modification be made to the profile grade to satisfy the 
earthwork deficiency and to make the project earthwork balance.  The profile grade from 
approximately Sta 129 to Sta 143 could be changed to closely align with the existing roadway 
grade.  This is the profile shown on the Value Engineering Alternative drawings.  By changing 
the profile in this relatively short section, the need for additional embankment material can be 
removed.  Additionally, there is approximately 900’ of existing roadway that can be utilized 
providing further savings. 
 
The project should also be closely reviewed to determine any backslopes in cut sections that can 
be flattened to 3:1 or 4:1 to provide any other embankment needs.  Flatter slopes can be better 
maintained and will also reduce the potential for erosion. 
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VALUE ENGINEERING ALTERNATIVE 

EARTHWORK 
COST COMPARISON SHEET 

 

DESCRIPTION UNITS UNIT COST PROP'D 
QTY. 

PROP'D 
COST V.E. QTY. V.E. COST 

UNCLASSIFIED INCLUDING 
20% SHRINKAGE CY $4.00 741713.0 $2,966,852 805900.0 $3,223,600 

BORROW CY $6.00 212500.0 $1,275,000 0.0   

MAINLINE BASE & PAVING SY $23.82 2400.0 $57,168 0.0   

SUBTOTAL       $4,299,020   $3,223,600

E & C 10%     $429,902   $322,360 

SUBTOTAL       $4,728,922   $3,545,960

INFLATION FOR TWO YEARS 5%     $118,223   $88,649 

GRAND TOTAL       $4,847,145   $3,634,609

       

POSSIBLE 
SAVINGS       

$1,212,536 
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                                 VII.(B) ALLEN CREEK BRIDGE 
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 VII.(B)(1) AS PROPOSED 
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“As Proposed” 
 
The as proposed bridges are dual structures 175 feet in length. The left lane bridge is 
approximately 41 ft in width, while the right lane bridge is approximately 67 ft wide. These 
bridges are made up of 5 spans consisting of 4 spans at 31 ft. and 1 span at 50 ft. The short spans 
use AASHTO Type I Girders and the center span uses an AASHTO Type II Girder. The 
substructure units are H piles both at the End Bents and Interior Bents. The End Bents are spill 
through type abutments and the Interior Bents are vertical pile bents with a concrete cap. The 
right lane bridge is widened to accommodate turning lanes. The widening for the left turn lane is 
approximately 20 ft. The maximum increase in the 100-year water surface elevation along the 
reach of Allen Creek is 0.16 ft with the 5 span proposed structure. This is well within the design 
guideline of 1 ft. and seems to indicate that the structures could be shortened. 
 
Since the existing bridge appears to be founded on spread footings in rock, it is assumed that the 
Interior Bents on vertical piles will not provide a safe foundation, and that the proposed bridge 
will be redesigned for columns and footings. 
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VII.(B)(2) VALUE ENGINEERING ALTERNATIVE NUMBER 1-A 
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Value Engineering Alternative Number 1-A 
 
This alternate consists of eliminating 2 interior bents and using 2- 60 ft spans and 1 center span 
of 55 ft. for a total length of approximately 175 ft. The widths of the dual bridges remain the 
same. In addition, this alternate uses drilled shafts at the interior bents to replace the proposed 
footings and cofferdams. It is anticipated that AASHTO Type II Girders will be sufficient for all 
3 span lengths. The lengthened center span compared to the as proposed span of 50 ft.  provides 
greater clearance from the waters edge to the interior bent, and the drilled shafts will have less 
impact on the environment by eliminating the cofferdam. The drilled shafts have other attributes 
that make them attractive. Among these are speed of construction, and less scour susceptibility. 
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ALLEN CREEK BRIDGE 

VALUE ENGINEERING ALTERNATIVE NUMBER 1-A 
COST COMPARISON SHEET 

 

DESCRIPTION UNITS UNIT COST PROP'D 
QTY. 

PROP'D 
COST V.E. QTY. V.E. COST 

BRIDGE SUPERSTRUCTURE 
AND END BENTS SF $25.00 18939.0 $473,475 18939.0 $473,475 

INTERIOR BENT CAPS CY $495.00 288.0 $142,560 144.0 $71,280 

INTERIOR BENT COLUMNS CY $495.00 228.0 $112,860 60.0 $29,700 

SPREAD FOOTINGS CY $495.00 220.0 $108,900   $0 

COFFERDAMS LS $20,000.00 20.0 $400,000     

DRILLED SHAFTS LF $1,000.00     200.0 $200,000 

SUBTOTAL       $1,237,795   $774,455 

E&C AT 10 PER CENT       $123,780   $77,446 

SUBTOTAL       $1,361,575   $851,901 

INFLATION (5% PER YEAR) 
FOR 2 YEARS       $139,561   $87,320 

GRAND TOTAL       $1,501,136   $939,220 

 
POSSIBLE 
SAVINGS       

$561,916 
       

 



  45
  

VII.(B)(3) VALUE ENGINEERING ALTERNATIVE NUMBER 1-B
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Value Engineering Alternative Number 1-B 
 
This alternate consists of eliminating 2 Interior Bents and using approximately 2-33 ft spans and 
1- 55 ft center span for a total length of 120 ft. The widths of the dual bridges remain the same. 
In addition, this alternate uses drilled shafts to replace the footings and cofferdams. It is 
anticipated that AASHTO Type I Girders will be sufficient for the shorter spans, while an 
AASHTO Type II Girder will be required for the center span. The lengthened center span 
provides greater clearance from the waters edge to the interior bent and the drilled shafts will 
have less impact on the environment than spread footings. 
 
It is believed that a shorter bridge will still meet the hydraulic requirements, since a box culvert 
was considered viable at one time. Also the existing bridge has been in service for over 60 years 
and the Inspection Reports do not reveal any major scour damage or bank erosion. 
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ALLEN CREEK BRIDGE 

VALUE ENGINEERING ALTERNATIVE NUMBER 1-B 
COST COMPARISON SHEET 

 

DESCRIPTION UNITS UNIT COST PROP'D 
QTY. 

PROP'D 
COST V.E. QTY. V.E. COST 

BRIDGE SUPERSTRUCTURE 
AND END BENTS SF $25.00 18939 $473,475 12986 $324,650 

INTERIOR BENT CAPS CY $495.00 288 $142,560 144 $71,280 

INTERIOR BENT COLUMNS CY $495.00 228 $112,860 60 $29,700 

SPREAD FOOTINGS CY $495.00 220 $108,900     

COFFERDAMS LS $20,000.00 20 $400,000     

DRILLED SHAFTS LF $1,000.00     200 $200,000 

EMBANKMENT CY $4.00     2526 $10,104 

SHOULDER SY $12.72     79 $1,005 

PAVEMENT SY $23.82     293 $6,979 

SUBTOTAL       $1,237,795   $643,718 

E&C AT 10 PER CENT       $123,780   $64,372 

SUBTOTAL       $1,361,575   $708,090 

INFLATION (5% PER YEAR) 
FOR 2 YEARS       $139,561   $72,579 

GRAND TOTAL       $1,501,136   $780,669 

       

POSSIBLE  
SAVINGS       

$720,467 
       



  49
  

VII.(B)(4) VALUE ENGINEERING ALTERNATIVE NUMBER 2 
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Value Engineering Alternative Number 2 
 
This alternate consists in relocating the left turn lane off the right lane bridge. It is probably 
advisable to move the turning movement south to avoid conflicts with SR 346 traffic. The right 
lane bridge is reduced in width to approximately 47 ft. This is a 20 ft. reduction. 
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ALLEN CREEK BRIDGE 

VALUE ENGINEERING ALTERNATIVE NUMBER 2 
COST COMPARISON SHEET 

 

DESCRIPTION UNITS UNIT COST PROP'D 
QTY. 

PROP'D 
COST V.E. QTY. V.E. COST 

5 SPAN RIGHT LANE BRIDGE SF $65.00 11725.0 $762,125 8400.0 $546,000 

LEFT TURNING LANE SY $24.00   $0 471.0 $11,304 

SUBTOTAL       $762,125   $557,304 

E&C AT 10 PER CENT       $76,213   $55,730 

SUBTOTAL       $838,338   $613,034 

INFLATION (5% PER YEAR) 
FOR 2 YEARS       $85,930   $62,836 

GRAND TOTAL       $924,267   $675,870 

       

POSSIBLE  
SAVINGS       

$248,397 
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VII.(B)(5) VALUE ENGINEERING ALTERNATIVE NUMBER 3 
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 Value Engineering Alternative Number 3 
 
This alternate consists in replacing the proposed structure with a multiple modular precast 
bottomless culvert. The total structure is set-in-place construction, with the exception of the 
footing, which is cast in place. The precast units are 48 ft. span by 13 ft. rise. The structure will 
be 3 spans. Among the advantages of using precast units completely covered by an embankment 
are fast installation, elimination of bridge deck maintenance, and quality control of the off-site 
fabrication. 
 
At this particular site the strip footings will preserve the natural stream bottom with minimum 
footing excavation outside the stream channel. The fast construction will allow the stream to 
return its natural condition with minor disruption to the ecology. 
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ALLEN CREEK BRIDGE 

VALUE ENGINEERING ALTERNATIVE NUMBER 3 (CON/SPAN) 
COST COMPARISON SHEET 

 

DESCRIPTION UNITS UNIT COST PROP'D 
QTY. 

PROP'D 
COST V.E. QTY. V.E. COST 

 5 SPAN DUAL BRIDGES  SF $65.00 19077.0 $1,240,005  0 $0 

 3 BARREL CULVERT 
SEGMENTS  LF $4,200.00     175.0 $735,000 

 FOOTING  CY $495.00     388.0 $192,060 

 RISERS  CY $495.00     467.0 $231,165 

 FOUNDATION EXCAVATION  CY $35.00     2334.0 $81,690 

EMBANKMENT CY $4.00     8364.0 $33,456 

SHOULDER SY $12.72     253.0 $3,218 

PAVEMENT SY $23.82     933.0 $22,224 

SUBTOTAL       $1,240,005     $1,298,813

E&C  10%     $124,000    $129,881 

SUBTOTAL        $1,364,005    $1,428,694

INFLATION (5% PER YEAR) 
FOR 2 YEARS  5%      $68,200   $71,434 

GRAND TOTAL       $1,432,205   $1,500,128

 
POSSIBLE 
INCREASE  

IN COST       

$67,923 
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ALLEN CREEK BRIDGE 

VALUE ENGINEERING ALTERNATIVE NUMBER 3 (OLD CASTLE) 
COST COMPARISON SHEET 

 

DESCRIPTION UNITS UNIT COST PROP'D 
QTY. 

PROP'D 
COST V.E. QTY. V.E. COST 

 5 SPAN DUAL BRIDGES  SF $65.00 19077.0 $1,240,005  0 $0 

 3 BARREL CULVERT 
SEGMENTS  LF $10,380.00     175.0 $1,816,500 

 RISERS  CY $495.00     467.0 $231,165 

 FOUNDATION EXCAVATION  CY $35.00     2334.0 $81,690 

EMBANKMENT CY $4.00     8364.0 $33,456 

SHOULDER SY $12.72     253.0 $3,218 

PAVEMENT SY $23.82     933.0 $22,224 

SUBTOTAL       $1,240,005    $2,188,253

E&C 10%     $124,000     $218,825 

SUBTOTAL        $1,364,005    $2,407,078

INFLATION (5% PER YEAR) 
FOR 2 YEARS  5%      $68,200    $120,353 

GRAND TOTAL       $1,432,205   $2,527,431

 
POSSIBLE 
INCREASE  

IN COST       

$1,095,226 
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 VII.(C) CROSS DRAINS 
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 VII.(C)(1) AS PROPOSED 
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“As Proposed” 
 

Project NH-002-6 (51) will require a significant number of new drainage structures as well as 
extending existing drainage structures where feasible.  The project proposes over 100 drainage 
structures ranging from 15” for median drains up to 48” for storm drains.  The estimated cost for 
the proposed cross and longitudinal drain pipes for this project is almost $700,000. 
 
In addition there are three small concrete box culverts on this project: a 5’X4’ at Sta 176+56 a 
6’X6’ cattle pass at Sta 270+80 and a 5’X5’ at Sta 416+59.  The estimated cost of these three 
small structures is almost $275,000. 
 
The project requires multiple staging and it will be necessary that most of the cross drains and 
culverts will have to also be built in stages. 
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 VII.(C)(2) VALUE ENGINEERING ALTERNATIVE 
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Value Engineering Alternative 
 

In the Value Engineering Team’s evaluation of Project NH-002-6 (51), a review was conducted 
of the small box culverts and the cross drains proposed to be installed on severe skews.    
 
A new cross drain is proposed at Sta 131+70 requiring a 48” pipe to replace an existing 4’X6’ 
concrete box culvert.   This pipe is designed to be installed on a 460 skew requiring over 300’ of 
pipe.  It is the recommendation of the Value Engineering study to revise the skew on this pipe to 
be more perpendicular to the center line of the roadway from the median to the roadway ditch 
and to use ditch paving to convey storm water runoff to the proposed outlet.  This will reduce the 
amount of 48” pipe required by almost one-third. 
 
A 5’X4’ concrete box culvert is proposed at Sta 176+56.  This replaces the existing 5’X4’ box 
culvert.  It is the recommendation of the Value Engineering Team that this proposed concrete 
box culvert be replaced with a 60” reinforced concrete pipe.  The square foot of opening for a 
60” pipe is only 0.4 square feet smaller than the 5’X4’ and should be sufficient to accommodate 
storm water runoff. 
 
A 6’X6’ concrete box culvert is proposed at Sta 270+80.  This new culvert is replacing an 
existing 72” corrugated metal pipe that serves as a cattle pass.  Since the existing structure has 
been in service for many years, it is the recommendation of the Value Engineering Team that a 
new 72” reinforced concrete pipe be used in lieu of the as proposed 6’X6’ box culvert.   
 
A 5’X5’ concrete box culvert is proposed to extend the existing box culvert on the inlet and 
outlet ends at Sta 416+59.  A 72” reinforced concrete pipe could satisfactorily accommodate the 
required drainage opening.  The Value Engineering Team concluded that since there is 
approximately 25’ of embankment over the existing structure, that it is not feasible to replace this 
with a new concrete pipe.     
 
The above recommendations all involve the use of concrete pipe in different applications.  
Reducing the skew on the pipe at Sta 131+70 and replacing concrete box culverts with reinforced 
concrete pipe will result in almost $70,000 in savings.  However, as discussed in the advantages 
and disadvantages, the real savings lies in the reduction of the construction time.  The reinforced 
concrete pipe can be laid and covered in a matter of days.  Concrete box culverts, on the other 
hand, will require several months to construct and embank.  Since it is a primary goal to reduce 
erosion on roadway projects, the reduced exposure by this alternative increases its acceptability.  
The overall construction will also be enhanced by the contractor being able to transverse the 
areas sooner.  Additionally, the construction of this divided four-lane facility requires multiple 
staging and the use of pipe will significantly improve the staging. 
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CROSS DRAINS 

VALUE ENGINEERING ALTERNATIVE 
COST COMPARISONS SHEET 

 

DESCRIPTION UNITS UNIT COST PROP'D 
QTY. 

PROP'D 
COST V.E. QTY. V.E. COST 

48" REINFORCED CONCRETE 
PIPE @ STA 131+70 LF $80.00 307.0 $24,560     

48" REINFORCED CONCRETE 
PIPE @ STA 131+70 LF $80.00     210.0 $16,800 

MEDIAN DROP INLET EA $1,200.00     1.0 $1,200 

5'X4' BOX CULVERT @ STA 
176+56 CONCRETE CY $450.00 140.0 $63,000     

5'X4' BOX CULVERT @ STA 
176+56 REBAR LB $1.00 15725.0 $15,725     

60" REINFORCED CONCRETE 
PIPE @ STA 176+56 LF $120.00     238.0 $28,560 

6'X6' BOX CULVERT @ STA 
270+80 CONCRETE CY $450.00 145.0 $65,250     

6'X6' BOX CULVERT @ STA 
270+80 REBAR LB $1.00 14800.0 $14,800     

72" REINFORCED CONCRETE 
PIPE @ STA 270+80 LF $175.00     151.0 $26,425 

SUBTOTAL       $103,285   $46,560 

E & C 10%     $10,329   $4,656 

SUBTOTAL       $113,614   $51,216 

INFLATION FOR TWO YEARS 5%     $2,840   $1,280 

GRAND TOTAL       $116,454   $52,496 

 
POSSIBLE  
SAVINGS       

$63,957 
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 VII.(D) BOX CULVERT 
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 VII.(D)(1) AS PROPOSED 
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“As Proposed” 
 
A double 10’ X 8’ culvert, approximately 50’ in length, is located at Sta 306+39.  This culvert 
was constructed approximately 65-years ago and has previously been extended approximately 
10’ on each end.  The District inspected the culvert and advised that the culvert appeared to be in 
good condition for a 65-year old box.  The existing culvert has approximately 6’ of cover. 
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 VII.(D)(2) VALUE ENHANCEMENT ALTERNATIVE 
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Value Enhancement Alternative 
 
The Value Enhancement Alternative for the proposed extension for this 10’ X 8’ culvert is to 
replace the existing culvert with a precast culvert.   
 
In retaining the existing structure, the extension cost is approximately $140,000. The cost of a 
precast culvert is estimated to be nearly the same for the material cost alone.  The footing cost is 
estimated to be $57,000 and the installation cost is $150,000.  Therefore, the Value Enhancement 
Alternative is almost fifty percent more than the “As Proposed” alternative. 
 

 
 

170’ LONG 20’ X 8’ PRECAST BOTTOMLESS CULVERT 
 



  78
  

The Value Engineering Team identified several items to be considered in the use of a precast 
culvert rather than in the simple extension of the existing culvert.  Although the existing culvert 
appears to be in good condition, it is over 60 years old and therefore has used up much of its life 
expectancy.  It has already been extended previously, and this introduces some unknown factors 
in the culvert’s condition.  The proposed extension is on a skew, which could introduce 
additional flow problems.  The additional cover places the existing structure on the outside edge 
of the Design I and the question needs to be addressed as to whether or not the structure should 
actually be a higher design.  If a higher structural design is needed, the “As Proposed” cost 
would increase by approximately 30%.  
 
The Value Enhancement Alternative is a very acceptable alternative.  It is the most 
environmentally acceptable option.  The long-term effect of having a bottomless culvert will be 
having a much more natural setting.  The bottomless, precast culvert will have a full service life 
as compared to the aged, existing structure.  The construction time for the precast culvert is 
remarkably quick, which will reduce the time needed for the staging and shifting of traffic and 
having the new facility open to traffic.  The bottomless culvert alternative is a single span, 
therefore there is not an interior wall to interfere with stream flow.  But even more is the fact that 
it reduces the exposure of the stream and surrounding areas to erosion potential during 
construction.   
 
Prices for a precast, bottomless culvert were solicited from two different firms for comparisons 
sake. 
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DOUBLE 10’x 8’ CULVERT (CON SPAN) 

VALUE ENHANCEMENT ALTERNATIVE 
COST COMPARISON SHEET 

 

DESCRIPTION UNITS UNIT COST PROP'D 
QTY. 

PROP'D 
COST V.E. QTY. V.E. COST 

CLASS A CONCRETE CY $450.00 238.0 $107,100   $0 

REBAR LB $1.00 29348.0 $29,348     

8' X 20' PRECAST CULVERT -
MATERIAL ONLY EA $142,000.00     1.0 $142,000 

8' X 20' PRECAST CULVERT -
FOUNDATION LS $57,000.00   1.0 $57,000 

8' X 20' PRECAST CULVERT - 
INSTALLATION HR $2,000.00     75.0 $150,000 

SUBTOTAL       $136,448   $349,000 

E & C 10%     $13,645   $34,900 

SUBTOTAL       $150,093   $383,900 

INFLATION FOR TWO YEARS 5%     $3,752   $9,598 

GRAND TOTAL       $153,845   $393,498 

 
POSSIBLE 
INCREASE  

IN COST       

$239,652 
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DOUBLE 10’x 8’ CULVERT (OLD CASTLE) 
VALUE ENHANCEMENT ALTERNATIVE 

COST COMPARISON SHEET 
 

DESCRIPTION UNITS UNIT COST PROP'D 
QTY. 

PROP'D 
COST V.E. QTY. V.E. COST 

CLASS A CONCRETE CY $450.00 238.0 $107,100    

REBAR LB $1.00 29348.0 $29,348     

8' X 20' PRECAST CULVERT -
MATERIAL ONLY EA  $294,950     1.0 $294,950 

8' X 20' PRECAST CULVERT - 
INSTALLATION HR $2,000.00     75.0 $150,000 

SUBTOTAL       $136,448   $444,950 

E & C 10%     $13,645   $44,495 

SUBTOTAL       $150,093   $489,445 

INFLATION FOR TWO YEARS 5%     $3,752   $12,236 

GRAND TOTAL       $153,845   $501,681 

 
POSSIBLE 

INCREASE IN 
COST       

$347,836 
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VII.(E) CURB & GUTTER/SIDEWALKS 
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 VII.(E)(1) AS PROPOSED 
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“As Proposed”  
 
3300 +/- LF of Curb & Gutter and 1835 +/- SY of 5” Sidewalk are proposed between STA 307+98 
and STA 341+07.  These improvements were incorporated to prevent additional work on adjacent 
properties and to channel off site runoff away from the roadway as shown in the following typical 
section.
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“AS PROPOSED” 
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 VII.(E)(2) VALUE ENGINEERING ALTERNATIVE 
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Value Engineering Alternative  
 
This alternative proposes to eliminate the Curb & Gutter, sidewalk, and 3 ½ ‘ of the paved 
shoulder on the left side of the roadway.  According to the briefing the Team received, these 
improvements were incorporated to prevent the need for construction outside the Right of Way 
and to channelize off site runoff away from the roadway.  It appears the off site runoff is 
presently captured in the left side ditch and conveyed to its ultimate destination along with ½ 
existing pavement runoff.  In order to limit this current runoff to equal to or less than the existing 
condition, the Value Engineering Team Recommends conveying the south bound travel lane 
runoff to the median and matching the existing profiles as closely as possible.  The left side 10’ 
shoulder (3 ½-feet paved) runoff will continue to drain into the left side ditch.  The typical is 
shown on the following page along with a sheet of cross sections for part of the project.   
 
An additional benefit of draining the southbound lanes to the median will be the lowering of the 
north bound travel lanes by up to a foot and reducing a small amount of borrow from the entire 
project.
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TANGENT SECTION
APPLIES TO STA. 307 +98    TO STA. 341 +07   

4: 1

Profile Grade

3/4"/ FT1/4" PER FT3/4"/ FT3/4"/ FT

VARIABLE3/4"/ FT 1/4" PER FT

Profile Grade

A
B
C
D

10'-0" 22'-0" 22'-0" 10'-0" 12'-0"

6'-0" 16'-0" 16'-0" 6'-0"

CL
4'-0"

2'-0"

1'-0"

E
F
G

E
F
G

6"

 41

24'-0"

1

24'-0"

3 3

6'-6"

  2

6: 1 NORMAL6: 1 NORMAL
VARIABLE VARIABLE4: 1 MAX

VALUE ENGINEERING ALTERNATIVE  
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311+50
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SR 11/US 129
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8
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6.
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.0

7
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5.

24
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5.

24
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.6

1
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3.

71
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3.

71

82
.9

9
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2.

36
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2.

36

- 85.37
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ROADWAY CROSS SECTION-SR 11/US 129VE ALTERNATIVE
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CURB & GUTTER/SIDEWALK 

VALUE ENGINEERING ALTERNATIVE 
COST COMPARISON SHEET 

 

DESCRIPTION UNITS UNIT COST PROP'D 
QTY. PROP'D COST V.E. QTY. V.E. COST 

CURB & GUTTER LF $11.50 3309 $38,054 0 $0 

SIDEWALK SY $24.00 1838 $44,120 0 $0 

SHOULDER PAVEMENT SY $12.72 3677 $46,767 2390 $30,399 

SUBTOTAL   $11.00   $128,941   $30,399 

CONSTRUCTION 
ENGINEERING     10.0% $12,894 10.0% $3,040 

INFLATIONS 2 5% 10.3% $13,216 10.3% $3,116 

RIGHT OF WAY LS     $0 0.0 $0 

GRAND TOTAL       $155,051   $36,554 

       

POSSIBLE  
SAVINGS       

$118,497 
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VII.(F) RIGHT OF WAY/TYPICAL SECTION 
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 VII.(F)(1) AS PROPOSED 
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“As Proposed”  
 
The proposed typical section has a 44’ depressed median as shown on the below typical section. 
 
 

 
 
 

AS PROPOSED 
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VII.(F)(2) VALUE ENGINEERING ALTERNATIVE 
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Value Engineering Alternative  
 
This alternative proposes to reduce the median to a 20’ raised median to reduce Right of Way 
requirements by 24’ as shown in the drawing below: 
 
 
 

 
 

VALUE ENGINEERING ALTERNATIVE 
 
 
This alternative will: 
 

 Reduce culvert extensions 
 Reduce cross drain pipe lengths 
 Eliminates inside shoulder pavement 
 Reduces Right of Way acquisition. 

 
 
Cost comparison notes: 
 

1. Right of Way estimate is based on the assumption that an average of 120’ of Right of 
Way will be required along the project (97.5 acres).  The estimated Right of Way cost of 
$6,115,000 was divided by the 97.5 acres resulting in an average cost per acre of 
$62,717.95/AC.  

 
Box culverts and cross drains are reduced by a percentage based on and average length of 151’ 
reduced by 24’, or 16%. 
 
Since this alternative was not looked at by the design team the Value Engineering Team felt that 
it may have merit.  The Value Engineering Team was advised that the proposed project connects 
to a similar typical section on one end. 
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20’ RAISED MEDIAN 
VALUE ENGINEERING ALTERNATIVE 

COST COMPARISON SHEET 
 

DESCRIPTION UNITS UNIT COST PROP'D 
QTY. PROP'D COST V.E. QTY. V.E. COST 

CURB & GUTTER LF $11.50 12522 $144,000 76938 $884,784 

UNCLASS EXCAVATION CY $4.00 741713 $2,966,852 623825 $2,495,299 

FILL CY $6.00 212000 $1,272,000 178305 $1,069,828 

INSIDE SHOULDER 
PAVEMENT SY $12.72 15723 $199,992 0 $0 

BOX CULVERTS LS $350,000.00 1 $350,000 0.84 $294,371 

CROSS DRAINS LS $680,000.00 1 $680,000 0.84 $571,921 

SUBTOTAL       $5,612,844   $5,316,203 

CONSTRUCTION 
ENGINEERING     10.0% $561,284 10.0% $531,620 

INFLATIONS 2 5% 10.250% $575,317 10.250% $544,911 

RIGHT OF WAY AC $62,747.20 97.5 $6,115,000 78.0 $4,892,000 

GRAND TOTAL       $12,864,445   $11,284,734

       

POSSIBLE  
SAVINGS       

$1,579,712 
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VII.(G) DESIGN COMMENTS  
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DESIGN COMMENTS 
 

1. Typical Sections 7 – 11 have graded aggregate base shown in metric units.  
  
2. Relocate CR 205 further south to obtain better right angle intersection and to shift away 

from historic boundary. 
 
3. Use Type “B” crossovers rather than Type “A” crossovers. 
 
4. All county roads and major traffic generators should have right turn lanes. 
 
5. Some cross sections have a 2.0:1 shown on the section while others have 2:1.  For 

consistency, the 2:1 should be used on all cross sections. 
 
6. Several slope drains are designed at locations where the proposed fill is not excessively 

high.  At these locations, a typical cross drain should be used, even if the median drop 
inlet becomes deeper.  Slope drains present a future maintenance problem if the concrete 
collar is not correctly constructed or if a separation occurs.  Possible locations for this to 
be considered are Sta 475+50, Sta 439+35, and Sta 427+35.  Other proposed slope drains 
should also be reviewed. 

 
7. If the right-of-way line could be shown on roadway cross sections it would aid 

construction personnel. 



  99
  

VIII. SUMMARY OF RECOMMENDATIONS 
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 SUMMARY OF RECOMMENDATIONS 
 
It is the recommendation of the Value Engineering Team that the following Value Engineering 
Alternatives be carried into the Project Development process for further development. 
 
Recommendation Number 1- Earthwork 
 
 The Value Engineering Team recommends that the Value Engineering Alternative be 

implemented.  This alternative eliminates borrow by lowering the profile to balance the 
earthwork. 

 
 If this recommendation can be implemented, there is a possible savings of  $ 1,212,536. 
 
Recommendation Number 2- Allen Creek Bridge 
 
 The Value Engineering Team recommends that Value Engineering Alternative Number 1 

Option B be implemented.  This alternative uses a 120’ three span bridge with drill shaft 
foundations. 

 
 If this recommendation can be implemented, there is a possible savings of  $ 720,467. 
  
 If Value Engineering Alternative Number 1B cannot be implemented then the Value 

Engineering Team recommends that Value Engineering Alternative Number 1 Option A be 
implemented.  This alternative uses a 175’ three span bridge with drill shaft foundations. 

 
 If this recommendation can be implemented, there is a possible savings of  $ 561,916. 
 
 If Value Engineering Alternative Number 1B or 1A cannot be implemented then the Value 

Engineering Team recommends that Value Engineering Alternative Number 2 be 
implemented.  This alternative eliminates the turn lane on the bridge. 

 
 If this recommendation can be implemented, there is a possible savings of  $ 248,397. 
 
Recommendation Number 3- Cross Drains 
 
 The Value Engineering Team recommends that the Value Engineering Alternative be 

implemented.  This alternative replaces the small box culverts with pipes and makes the 
cross drains perpendicular. 

 
 If this recommendation can be implemented, there is a possible savings of  $ 63,957. 
 
Recommendation Number 4- Box Culvert 
 
 The Value Engineering Team recommends that the “As Proposed” Alternative be 

implemented.  This alternative extends the existing box culvert.  
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Recommendation Number 5- Curb & Gutter/Sidewalks 
 
 The Value Engineering Team recommends that the Value Engineering Alternative be 

implemented.  This alternative shifts the alignment to eliminate the curb & gutter and 
sidewalk and drains the southbound pavement to the median. 

 
 If this recommendation can be implemented, there is a possible savings of  $ 118,497. 
 
Recommendation Number 6- Right of Way/Typical Section 
 
 The Value Engineering Team recommends that the Value Engineering Alternative be 

implemented.  This alternative proposes a 20’ raised median. 
 
 If this recommendation can be implemented, there is a possible savings of  $ 1,579,712. 
 
  


