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EXECUTIVE SUMMARY

INTRODUCTION

This value engineering (VE) study report summarizes the events and results of the VE study
conducted by Lewis & Zimmerman Associates, Inc. for the Georgia Department of Transportation
(GDOT). The subject of the study was the McRae Bypass project being designed by O’Brien & Gere
and associated firms. The project was at the 60% design phase at the time of the study.

The VE study was conducted May 21-24, 2007 at GDOT Headquarters in Atlanta using a
multidisciplinary team comprised of design, structures and construction professionals. The team
followed the six-phase VE Job Plan to guide its deliberations:

Information Gathering

Function Identification and Analysis
Creative Idea Generation

Evaluation of Creative Ideas
Development of Alternatives
Presentation of Results

PROJECT DESCRIPTION

US-441, within the project limits, is a two-lane rural principal arterial that passes through the
town of McRae in Telfair and Wheeler counties. This project involves the realignment of US-
441 around and east of McRae with a new four-lane roadway between CR-149 and CR-133. The
existing US-441 will be retained as Business-441. The new alignment will intersect with various
highways and county roads, and two railroads (Norfolk-Southern and Heart of Georgia
Railroad), and will pass over two major water courses, Sugar Creek and Little Ocmulgee River.
The new alignment will also pass by a prison near the middle of the stretch, a state park, and a
county airport at the north end of the bypass. The average daily traffic for the bypass is estimated
to be 2,025 vehicles for design year 2025 with 10% truck traffic. The design speed for the new
facility will be 65 mph.

A concept report was approved February 5, 1994. The preliminary layouts for the CSX Railroad,
Little Ocmulgee, and US 280/SR-30 bridges were completed in February 2001. The preliminary
layouts for Sugar Creek and Norfolk Southern Railroad are currently being revised due to an
alignment shift to avoid a snake habitat.

The project will be built in two contracts: the South McRae Bypass (EDS-441(12)) and the North
McRae Bypass (EDS-441(13) and BR-0001-00(220)). These contracts are expected to have a
two-year construction duration and will be simultaneously let in FY 2009. The current project
cost for construction and right-of-way is $ 55,433,218. The project qualifies for federal aid
reimbursement.



CONCERNS AND OBJECTIVES

During the designer briefing, representatives from O’Brien & Gere and GDOT highlighted the
following project issues:

Project traffic projections are extremely low (2,025 vehicles in the design year).

Access points are provided to CR-152, SR-149, Business-441, CR-236 (east and west), the
prison access road, US-341, US-280, CR-232 and CR-233.

The highway is relocated to avoid the Gopher Tortoise/Indigo Snake habitat just north of the
prison and south of US-341. This alignment shift caused a longer Sugar Creek bridge.

The US-441 bypass and CR-280 will be grade-separated, and access is being maintained by a
connecting roadway (ramp). The US-280 ramp is a by-product of the new Heart of Georgia
grade separation which appears to impact nine to 10 parcels.

The grade separations on the north bypass project are driving the earthwork, structures and
right-of-way costs.

CR-133 provides direct access to the local airport at the north end of the project.

The south end tie-in (US-441/Business-441) is near the confluence of Business-441/SR-
149/CR-152. '

The north end tie-in involves the horizontal tie of US-280/US-441 and the vertical conform at
CR-132.

The airway-highway clearance requirements need to be verified.

The VE study objectives determined at the designer briefing were as follows:

Reduce capital costs

Protect the environment

o River habitat and wetlands

o Endangered species habitat

Improve the project’s performance by concentrating on the following design elements:
o Traffic Level of Service

o Access control (quality of the access and number of points)

o Safety of opposing traffic, i.e., the reason for the divided median

o Safety at intersections of the roadways and railroads with the US-441 bypass
RESULTS

The VE team explored 59 ideas that could enhance the value of the project and address GDOT’s
concerns. Evaluation and research of the ideas yielded 15 technically feasible alternatives with
definable cost implications and six design suggestions that could improve the project in areas other
than cost such as operations, safety, constructability, reliability, etc., or produce non-quantifiable cost
reductions. Each of the alternatives and design suggestions are summarized on the Summary of
Potential Cost Savings table. Note that the alternatives were developed independently of one another
so the total potential cost savings achievable is dependent on the combination of alternatives selected
for implementation. '

A discussion of some of the alternatives and design suggestions developed by the VE team follows.



Alignment

Three design suggestions, Alternative Numbers (Alt. Nos.) A-1, A-2 and A-4, recommend relocating
the horizontal position of the proposed bypass. There was no history or information offered during
the briefing on the selection of the current alignment of the McRae Bypass, therefore, the team
investigated three other alignments in a cursory manner, all of which would require a re-design and
an environmental evaluation.

The remaining three alternatives, Alt. Nos. A7, A-9 and A-12, deal with modifications to the vertical
profile at Sugar Creek Bridge, Spring Avenue, and the Norfolk Southern Railway Bridge. Alt. Nos.
A-7 and A-12 reduce the amount of vertical clearance to match the minimum requirements.

Maintain Access

This category deals with the numerous access points that the new bypass incorporates. A key access
point is where the new US-441, Business-441 and CR-152 and SR-149 intersect near the south end of
the project. The current design “teed” into CR-152 into SR-149 to form a single tie-in with US-441.
Alt. No. MA-2 takes this a step further and lines up the combined CR-152/SR-149 opposite
Business-441 to form a single intersection in lieu of two intersections. The additional cost for this
alternative is approximately $700,000. This modification will provide better access between CR-152
and SR-149 and McRae.

Alt. No. MA-12 proposes a single median opening by lining up the Little Ocmulgee State Park
entrance opposite CR-133.

Typical Section

Numerous proposals could reduce the lane and shoulder widths on both the mainline and side streets.
A key alternative is Alt. No. TS-2, which suggests building the bypass with a two-lane section in lieu
of the proposed four lanes. The project objective to provide a four-lane facility north of McRae
would be maintained. The traffic volumes do not require four lanes in the current or design year. The
VE team understood that McRae is a major destination point along this stretch of US-441; therefore,
a two-lane Business-441 with a two-lane US-441 could be a logical way to terminate the four-laning
of this stretch of US-441.

Structures

The Little Ocmulgee River and the Sugar Creek bridge span arrangements could be shortened, as
suggested in Alt. Nos. S-1 and S-4, to allow lighter, more economical Type III beams and prestressed
concrete pile intermediate bents. An expected $1.5 million savings could be achieved. Alt. No. S-3
suggests that if the Little Ocmulgee River Bridge’s current span arrangements are kept, Bents 2, 3
and 4 can be modified to have prestressed concrete pile bents in lieu of the concrete bents shown in

- the current plans.

Constructability
Alt. Nos. C-1 and C-6 suggest that the pfoﬁle at the north and south tie-ins be modified to follow the

existing profile grade to reduce the amount of full-depth pavement reconstruction and simplify the
staging and traffic control.



Summary of Potential Cost Savings

The VE team reviewed all of the alternatives and assembled a group that can be easily implemented
into the final design of the project and favorably address the requirements of the project. It should be
noted that although there is a net savings associated with these alternatives, some of those listed
below add cost to the project:

ALT. INITIAL COST
NO. DESCRIPTION SAVINGS
ALIGNMENT
Lower the mainline profile at Sugar Creek Bridge (Station
AT 001445 10 250+50) $ 335,325
Lower the mainline profile in the vicinity of Spring Avenue
A9 | (Station 311475 1o 338+00) $ 240,792
Lower the mainline profile over Norfolk Southern Railway
A-12 1 (Station 275+00 to 303+00) § 1497522
MAINTAIN ACCESS ‘
MA-2 Relocate. CR-152/SR-149 opposite the US-441/Business-441 $ (708,720)
ntersection
MA-12 | Line up the State Park entrance with CR-133 Des1gp
; Suggestion
STRUCTURES
Use shorter spans for Little Ocmulgee River Bridge and
S-1 o ) $ 961,552
prestressed concrete pile intermediate bents
32 Relocate the drainage pipe at Station 346+00 to avoid the bridge Design
end bent Suggestion
3.4 Use shorter spans and pile intermediate bents in lieu of concrete $ 587207
intermediate bents at the Sugar Creek Bridge ’
CONSTRUCTIBILITY
C-1 Retain the existing profile grade at the south project tie-in $ 65,693
C-2 | Reduce the right-of-way mitre at Station 145+00 $ 21,001
Reduce the profile grade north of the Heart of Georgia Railroad
C-6 | and reduce the amount of full depth reconstruction at the north | $ 171,992
end tie-in (Station 382+00 to Station 413+00)
Net Potential Cost Savings $ 3,192,364

Note: The net potential cost savings take into account the interrelations of the alternatives.
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STUDY RESULTS

INTRODUCTION

The results are the major feature of the value engineering study conducted on the McRae Bypass
project since they portray the benefits that can be realized by GDOT, the users and O’Brien & Gere,
the designer. The results will directly affect the project’s design and will require coordination
between the owner and the design team to determine the disposition of each alternative.

During the VE Workshop, many ideas for potential value enhancement were conceived and
evaluated by the team for technical merit, applicability to the project, implementability considering
the project’s status, and the ability to meet the owner’s project value objectives. Research performed
‘on those ideas considered to have potential to enhance the value of the project resulted in the
development of individual alternatives identifying specific changes to the project as a whole, or
individual elements that comprise the project. These are in the form of VE alternatives (accompanied
by cost estimates) or design suggestions (typically without cost estimates). For each alternative
developed, the following information is provided:

e A summary of the original design;

¢ A description of the proposed change to the project;

Sketches and design calculations, if appropriate;

A capital cost comparison and life cycle discounted present worth cost comparison of the

alternative and original design (where appropriate);

* An evaluation of the advantages and disadvantages of selecting the alternative; and

e A brief narrative to compare the original design and the proposed change and a rationale for
implementing the change into the project.

The capital cost comparisons used unit quantities contained in the project cost estimate prepared by
the designers or its subconsultant, whenever possible. If unit quantities were not available, published
databases, such as the one produced by the RS Means Company, or team member or owner
databases were consulted. Direct quotes from vendors for equipment items were also obtained. A
composite markup of 10%, as described in the Value Analysis and Conclusions section of the report,
was used to generate an all-inclusive project cost for the construction items being compared.

Each design suggestion contains the same information as the VE alternatives except for cost
information. Design suggestions are presented to bring attention to areas of the design that, in the
opinion of the VE team, should be changed for reasons other than cost. Examples of these reasons
include improved facility operation, ease of maintenance, ease of construction, safer working
conditions, reduction in project risk, etc. In addition, some ideas could not be quantified in terms of
cost with the design information provided; these are also presented as design suggestions and are
intended to improve the quality of the project.

Each alternative or design suggestion developed is identified with an alternative number (Alt. No.) to
track through the value analysis process and thus facilitate referencing between the Creative Idea



Listing and Evaluation worksheets, the alternatives, and the Summary of Potential Cost Savings
table. The Alt. No. includes a prefix that refers to a major project design discipline or project
element listed below:

Design Discipline or No. of Ideas
Project Element Prefix Generated
Maintain Access MA 16

Alignment A 21
Typical Section TS 10
Structures S 3
Drainage D 2
Constructability C 7

Summaries of the alternatives and design suggestions are provided on the Summary of Potential Cost
Savings tables used to divide the results section. The complete documentation of the developed
alternatives and design suggestions follow each of the Summary of Potential Cost Savings tables.

KEY ISSUES

During the designer briefing representatives from O’Brien & Gere and GDOT highlighted the
following project issues: ‘

e Project traffic projections are extremely low (2,025 vehicles in the design year).

e Access points are provided to CR-152, SR-149, Business-441, CR-236 (east and west), the
prison access road, US-341, US-280, CR-232 and CR-233.

» The highway is relocated to avoid the Gopher Tortoise/Indigo Snake habitat just north of
the prison and south of US-341. This alignment shift caused a longer Sugar Creek bridge.

» The US-441 bypass and CR-280 will be grade-separated, and access is being maintained by
a connecting roadway (ramp). The US-280 ramp is a by-product of the new Heart of
Georgia grade separation which appears to impact nine to ten parcels.

o The grade separations in the north bypass project drive the earthwork, structures and right-
of-way costs.

e CR-133 provides direct access to the local airport at the north end of the project.

o The south end tie-in (US-441/Business-441) is near the confluence of Business-441/SR-
149/CR-152.

o The north end tie-in involves the horizontal tie of US-280/US-441 and the vertical conform
at CR-132.

o The airway-highway clearance requirements need to be verified.



STUDY OBJECTIVES
The VE study objectives discussed at the designer briefing were as follows:

s Reduce project capital costs
s Protect the environment
o  river habitat and wetlands
o Endangered species habitat
» Improve the project’s performance by concentrating on the following design elements:

o Traffic level of service

o  Access control (quality of the access and number of points)

o  Safety of opposing traffic, i.e., the reason for the divided median

o  Safety at intersections of roadways and railroads with the US-441 bypass
RESULTS OF THE STUDY

Research of the 59 ideas identified as having potential for enhancing the value of the project resulted
in the development of 16 alternatives and six design suggestions for consideration by GDOT and the
designer. These alternatives and design suggestions address the key issues described above.
Furthermore, there are four plan check items indicated on the Summary of Potential of Cost Savings
that the VE team recommends the designers review.

EVALUATION OF ALTERNATIVES AND DESIGN SUGGESTIONS

When reviewing the study results, the reader should consider each part of an alternative or design
suggestion on its own merit. There may be a tendency to disregard an alternative because of a
concern about one part of it. Each area within an alternative or design suggestion that is acceptable
should be considered for use in the final design, even if the entire alternative or design suggestion is
not implemented. Variations of these alternatives and design suggestions by GDOT or the designer
are encouraged.

All alternatives and design suggestions were developed independently of each other to provide a
broad range of options to consider for implementation. Therefore, some are “mutually exclusive,” so
acceptance of one may preclude the acceptance of another. In addition, some of the alternatives may
be interrelated, so acceptance of one or more may not yield the total of the cost savings shown for
each alternative. Design suggestions could also be interrelated, thus precluding a part of one or more
suggestions from being implemented if another design suggestion is also implemented.

The reader should evaluate all alternatives carefully in order to select the combination of ideas with

the greatest beneficial impact on the project. Once this has been accomplished, the total cost savings
resulting from the VE study can be calculated based on implementing a revised, all-inclusive design
solution.

11
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VALUE ENGINEERING ALTERNATIVE ‘l

PROJECT: McRAE BYPASS EDS-411 (12) AND (13), BR-0001-00 (20) ALTERNATIVE NO.:  A-1
Georgia DOT
DESCRIPTION:  RELOCATE THE ALIGNMENT APPROXIMATELY SHEET NO.: 1of3

2,200 FT. WEST AT THE INTERSECTION WITH US-341

ORIGINAL DESIGN: (Sketch attached)

The alignment for the proposed bypass was set at the time of the design concept report in 2004. The alignment
passes south of a large building in the vicinity of US-341.

ALTERNATIVE: (Sketch attached)

Shift the mainline alignment to intersect US-341 approximately 2,200 ft. west of the original design
intersection, and pass north of the above referenced building.

ADVANTAGES: DISADVANTAGES:

e Shortens alignment by approximately ¢ Requires major redesign of south McRae Bypass
2,500 ft. e Potential commercial displacement at US-341

e Provides a more direct route with fewer e Environmental document re-evaluation
curves

e Increases distance from endangered species
habitat

DISCUSSION:

This alternative provides a smoother horizontal alignment while shortening the project length by approximately
15%. The VE team was not briefed on the environmental analysis and commitments. This alternative, if not
already evaluated, may be worth considering.

PRESENT WORTH PRESENT WORTH
COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST

ORIGINAL DESIGN

ALTERNATIVE DESIGN SUGGESTION

SAVINGS (Original minus Alternative)

13
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VALUE ENGINEERING ALTERNATIVE ‘]

PROJECT: MCcRAE BYPASS EDS-411 (12) AND (13), BR-0001-00 (20) ALTERNATIVENO.:  A-2
Georgia DOT

DESCRIPTION:  SHIFT THE ALIGNMENT EAST AT THE CROSSING OF SHEET NO.: 1 of 3
LITTLE OCMULGEE RIVER

ORIGINAL DESIGN: (Sketch attached)

The alignment crosses the river and its associated wetlands at a skew of approximately 60° at a moderately wide
part of the floodplain.

ALTERNATIVE: (Sketch attached)

Shift the alignment approximately 800 ft. to the east. The skew of the crossing is similar to the original design,
but the floodplain is narrower, allowing for a shorter bridge.

ADVANTAGES: DISADVANTAGES:

¢ Reduces alignment by approximately 500 ft. ¢ Increases the skew at the crossing of the

e Reduces bridge by approximately 500 ft. transmission line

e More economical e Requires environmental document reevaluation
DISCUSSION:

The proposed alternative alignment flattens the curve on the south approach to the bridge. Since both the bridge
and the alignment are shorter, the alternative alignment should be less expensive.

The VE team was not briefed on the environmental analysis and commitments and therefore evaluated
alternative alignments and footprints.

PRESENT WORTH PRESENT WORTH
COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN
ALTERNATIVE DESIGN SUGGESTION
SAVINGS (Original minus Alternative)




e

£

/4 LTER AT L

A- 2
@ fl G 100 7

pEélé

Sheer 2 oF D

SIITH
(1563

Brwece L

e e




Acrernirve Mo

A-7
/fa TERAMTINE a&fz terd

INEET B of %

o0

00~

O©+®N




VALUE ENGINEERING ALTERNATIVE ‘I

PROJECT: McRAE BYPASS EDS-411 (12) AND (13), BR-0001-00 (20) ALTERNATIVE NO.:  A-4
Georgia DOT
DESCRIPTION: ~ SHIFT THE ALIGNMENT BEGINNING AT SOUTHEND TO  SHEETNO.: 1 of 2
’ FOLLOW WILLOW CREEK LANE, TYING BACK NEAR
SPRING AVENUE

ORIGINAL DESIGN:

The alignment for the proposed bypass was set at the time of the design concept report in 2004. The alignment
is offset from the edge of the major development by up to 3000 ft.

ALTERNATIVE: (Sketch attached)

Pull alignment in towards McRae development. Set eastern boundary along Willow Creek Lane.

ADVANTAGES: DISADVANTAGES:
e Alignment is shortened 500 ft. *  More street connections requires major revision to
e Further away from endangered species environmental report
habitat ¢ Closer to town
e Horizontal geometry is much smoother e More property impacts
DISCUSSION:

The proposed alternative follows Willow Creek Lane, an existing road. It ties back in the original design
alignment between Spring Avenue and Little Ocmulgee River Bridge.

The VE team was not briefed on the environmental analysis and commitments, and therefore we investigated
bypass alignment options.

PRESENT WORTH PRESENT WORTH
COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST

ORIGINAL DESIGN

ALTERNATIVE DESIGN SUGGESTION

SAVINGS (Original minus Alternative)
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VALUE ENGINEERING ALTERNATIVE ‘]

PROJECT: MCcRAE BYPASS EDS-411 (12) AND (13), BR-0001-00 (20) ALTERNATIVE NO.:  A-7
Georgia DOT '
DESCRIPTION:  LOWER THE MAINLINE PROFILE AT SUGAR CREEK SHEET NO.: 1 of 5

BRIDGE (STATION 221+45 TO 250+50)

ORIGINAL DESIGN: (Sketch attached)

From PVC Station (STA) 221+45 to STA 250+50 is approximately 12 ft. above the original ground at
STA 233+50.

ALTERNATIVE: (Sketch attached)

Lower the profile at Sugar Creek Bridge by approximately six ft. over the original design between STA 221+45
and STA 250+50.

ADVANTAGES: DISADVANTAGES:

Reduces earthwork quantity s Requires redesign
Reduces bridge costs

Reduces earthwork costs

Reduces settlement periods (if any)

Reduces construction duration for the

embankment

DISCUSSION:

According to the bridge plans and the 50- and 100-year flood elevations, the minimum bottom of the beam
elevation for the proposed Sugar Creek Bridge should not be lower than 175.82. The alternative design is laid
out to keep the bridge above this elevation and lowering the profile by approximately six ft. This design will
keep low points out of the bridge and also will help reduce the cost of construction by reducing the earthwork
quantity.

The lowering of the profile grade as proposed in this alternative would reduce the embankment requirements by
approximately 31,700 ft.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN $ 355,325 — $ 355,325
ALTERNATIVE $ 0 — $ 0
SAVINGS (Original minus Alternative) $ 355,325 — $ 355,325
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COST WORKSHEET /A

PROJECT: McRae Bypass EDS-441 (12) & (13), BR-0001-00 20) ALTERNATIVE NO.: ,j;‘; - ‘?’
Georgia DOT

SHEET NO.: 5 o6

PROJECT ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
NO. OF COST/ NO. OF COos1/
ITEM UNITS UNITS UNIT TOTAL UNITS UNIT TOTAL
Gartow) Metoried. | £ 7 {31700 | j0.- 19 |323,0%- 0 | & 3| %
Subtotal | 323,023 ¢
Markup (%) at 10 fﬁ‘; 22307
TOTAL 255,325 0
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VALUE ENGINEERING ALTERNATIVE ‘1

PROJECT: McRAE BYPASS EDS-411 (12) AND (13), BR-0001-00 (20) ALTERNATIVE NO.:  A-9
Georgia DOT
DESCRIPTION:  LOWER THE MAINLINE PROFILE IN THE VICINITY OF SHEET NO.: 1of 5

SPRING AVENUE (STA 311+75 TO 338+00)

ORIGINAL DESIGN: (Sketch attached)

The mainline profile between STA 311+75 to 338+00 undulates between a sag at the south end and a crest at
the north end.

ALTERNATIVE: (Sketch attached)

Modify the profile to reduce the amount of embankment associated with the previously mentioned crest curve at
the north end.

ADVANTAGES: DISADVANTAGES:

» Reduces embankment ¢ None apparent
e Culvert at STA 314+75 can be raised (drains

better) by one to two feet
o Improves sight distance at the crest curve

near Spring Avenue

DISCUSSION:

The original design shifts a natural low point at STA 311+00 (wetlands) further north. The alternative profile
will reduce the project’s embankment and move the low point closer to the wetlands at STA 311+00. Between
STA 311+00 to STA 338+00, the alternate design has reduced the amount of borrow material by lowering the
profile at Spring Avenue. The Spring Avenue driveway conform should easily match the modified profile grade.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN $ 240,792 — $ 240,792
ALTERNATIVE $ 0 _ $ 0
SAVINGS (Original minus Alternative) $ 240,792 — $ 240,792
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CAI_CULATIONS LI

PROJECT:
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Georgia DOT
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COST WORKSHEET /A

PROJECT: McRae Bypass EDS-441 (12) & (13), BR-0001-00 (20) ALTERNATIVE NO.: 4 - @
Georgia DOT ‘ v
SHEET NO.: L oof 5
PROJECT ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
NO.OF |  COST/ NO.OF |  COST/
ITEM units | e TOTAL UNITS UNIT TOTAL
bovred wededel | oy 21482 Jp.1q (218902 | O O
7
_ |
Subtotal Z 18902 )
Markup %)at  |© /o 2,870
TOTAL 246,79% Y
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VALUE ENGINEERING ALTERNATIVE ‘]

PROJECT: MCcRAE BYPASS EDS-411 (12) AND (13), BR-0001-00 (20) ALTERNATIVENO.:  A-12
Georgia DOT
DESCRIPTION:  LOWER THE MAINLINE PROFILE OVER THE NORFOLK  SHEET NO.: 1of 5

SOUTHERN RAILROAD (STA 275+00 TO 303+00)

ORIGINAL DESIGN: (Sketch attached)

The mainline profile alignment from STA 275+00 to STA 303-+00 is set with approximately 32 ft. of vertical
clearance over the Norfolk Southern Railroad tracks.

ALTERNATIVE: (Sketch attached)

Lower the mainline profile grade and provide the minimum 23-ft. clearance required over the Norfolk Southern
Railroad.

ADVANTAGES: DISADVANTAGES:

e Reduces settlement periods (if any) ¢ Requires redesign
e Reduces embankment (133,600 ft.)

e Reduces costs

e Reduces truck speed loss (+ 1,700 ft. at

3.5% vs. 4.2%)
¢ Reduces construction duration

DISCUSSION:

In order to achieve the required profile at the bridge over Norfolk Southern Railroad, the tangents and PVIs on
the original profile may be revised to lower the profile to the minimum vertical clearance requirements of 23 ft.
over the railroad from STA 275+ to STA 303+00. This alternative will reduce fill and truck speed loss and
improve constructability.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN $ 1,497,522 — $ 1,497,522
ALTERNATIVE $ 0 — S 0
SAVINGS (Original minus Alternative) $ 1,497,522 — $ 1,497,522
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COST WORKSHEET ‘

ALTERNATIVE NO.: ,2

McRae Bypass EDS-441 (12) & (13), BR-0001-00 (20)
p—

PROJECT:
Georgia DOT
SHEET NO.: 6‘ of Y
PROJECT ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
NO. OF CosT/ . NO. OF COST/
ITEM UNITS | Cits |4 Ot % TOTAL UNITS UNIT TOTAL
Govysd Eyey el el €Y g 3.4600] 10- 94 12413 94 0 0
J ; :
|

Subtotal 1,241 2394
Markup (%) at 10 % [ / 35,5 3¢ ,
TOTAL |, 447,522




VALUE ENGINEERING ALTERNATIVE ‘l

PROJECT: McRAE BYPASS EDS-411 (12) AND (13), BR-0001-00 (20)
Georgia DOT

ALTERNATIVE NO.: MA-2 -

DESCRIPTION:  RELOCATE CR-152/SR-149 OPPOSITE THE US-441/
BUSINESS-441 INTERSECTION

SHEET NO.: 1 of 4

ORIGINAL DESIGN: (Sketch attached)

The original design shifts SR-149 approximately 320 ft. south to provide a 90° tie-in with the proposed US-441/
McRae Bypass. US-441/SR-31/US-319 will shift approximately 1,275 ft. to the north for a safer tie-in with the
proposed US-441/McRae Bypass.

CR-152 will relocate 500 ft. east of its current location and form a “T” intersection with SR-149.

ALTERNATIVE: (Sketch attached)

Eliminate the SR-149 tie-in with US-441/McRae Bypass and form a “T” intersection with CR-152. The joint
CR-152/SR-149 roadway will relocate and tie into the proposed Business-441 intersection at STA 142+63.01.
The proposed extension of CR-152 is approximately 1,600 ft. on new location.

ADVANTAGES: DISADVANTAGES:

* Improves intersection for both CR-152 and e Additional roadway and right-of-way costs due to
SR-149 new location of CR-152

o Improves operations of US-441 » May generate additional displacements for required

e Improves intersection safety
o Improves quality of access to McRae Bypass

right-of-way

DISCUSSION:

The extension of CR-152/SR-149 will provide a safer movement for local traffic and have the immediate benefit
of an improved intersection relocation. The cost for the required right-of-way will increase over the current
proposed needs for CR-152 and SR-149. Increases for the roadway will be adjusted due to the new location.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN 319,871 — $ 319,871
ALTERNATIVE 1,028,591 — $ 1,028,591
SAVINGS (Original minus Alternative) (708,720) —_ $ (708,720)
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CALCULATIONS ll

MCRAE BYPASS EDS-441 (12) & (13), BR-0001-00 (20) ALTERNATIVENO.:
MA -2

PROJECT:
Georgia DOT
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COST WORKSHEET /A

PROJECT: McRae Bypass EDS-441 (12) & (13), BR-0001-00 (20) ALTERNATIVENO.: 1 4 N Z
Georgia DOT
~ SHEETNO.: ;f of 4
PROJECT ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
NO. OF COosT/ NO. OF COoST/

TEM UNITS 1 Units UNIT TOTAL UNITS UNIT TOTAL
Rep'o B0/ A | osge | ¢500 S,72004 3 ¢/l | &B500 | 23,502, 03
Couzie. Cosr 285,%2.98 213,7/6.28
Eowne  (onsme.

s wore - Consreverrny  Cosr b |ocerve 4 105
Mnre Lo /o MIpres. RO W/ Mys Mo
H5s0827E0 s~ A0

Subtotal 285,552.98 | 213, .38
Markup (%) at 10/ 28.556.% W37 ¢8
TOTAL| % 314 141 29 - /, 0;55, 088,59
k.o w. STl 23,502, 07
& > T o Tl

319,6.%2 5,03%3")%?{




VALUE ENGINEERING ALTERNATIVE ‘l

PROJECT: McRAE BYPASS EDS-411 (12) AND (13), BR-0001-00 (20) ALTERNATIVE NO.: MA-4
Georgia DOT

DESCRIPTION:  SHIFT THE MAINLINE EAST AND RETAIN CR-236 SHEET NO.: 1 of 2
BETWEEN STATIONS 160+00 TO 195+00 AND DELETE CR-
236 WEST CONNECTION

ORIGINAL DESIGN:

Currently, CR-236 and SR-441 alignments are coincidental between STA 160+00 to STA 193+00. CR-236 is
abandoned at the referenced stations, requiring two connections: CR-236 west and CR-236 east.

ALTERNATIVE: (Sketch attached)

Shift the mainline approximately 30 ft. east and retain CR-236 in its current confi guration. Retain only the
CR-236 east connection at 193+00=+.

ADVANTAGES: DISADVANTAGES:

* Removes one intersecting roadway ¢  Unknown commitments

e Retains CR-236 continuity » Possible right-of-way impacts

¢ Provides a frontage-road like system e Possible environment re-evaluation

between STA 160 to 195

DISCUSSION:

The VE team was not briefed on alternative analyses or environmental evaluations. The shift in the mainline, if
acceptable from an environmental and right-of-way impact could remove one connection from the mainline and
retain CR-236 as a “frontage-road” to service the McRae development.

PRESENT WORTH PRESENT WORTH
COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST

ORIGINAL DESIGN

ALTERNATIVE DESIGN SUGGESTION

SAVINGS (Original minus Alternative)
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VALUE ENGINEERING ALTERNATIVE ‘I

PROJECT: McRAE BYPASS EDS-411 (12) AND (13), BR-0001-00 (20) ALTERNATIVE NO.: MA-12
Georgia DOT
DESCRIPTION:  LINE UP THE STATE PARK ENTRANCE WITH CR-133 SHEET NO.: 1 of 3

ORIGINAL DESIGN: (Sketch attached)

The plans show separate entrance and exit driveways to the state park at the north end of the project.

ALTERNATIVE: (Sketch attached)

Combine the entrance and exit driveways into one driveway and align it with CR-133.

ADVANTAGES: DISADVANTAGES:

o Reduces the number of potential accident ¢ May increase costs
locations

e Allows left turns out of the state park to US-
441 north

DISCUSSION:

As detailed, the entrance to the state park is right-in, right-out from US-441 southbound. Northbound US-441
traffic is permitted to turn left into the state park. This alternative would reduce conflict points while allowing
traffic exiting the state park to turn left onto US-441 north.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST

ORIGINAL DESIGN

ALTERNATIVE DESIGN SUGGESTION

SAVINGS (Original minus Alternative)
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VALUE ENGINEERING ALTERNATIVE ‘l

PROJECT: McRAE BYPASS EDS-411 (12) AND (13), BR-0001-00 (20) ALTERNATIVE NO.: TS-2
Georgia DOT
DESCRIPTION:  CONSTRUCT A TWO-LANE BYPASS FACILITY WITH A SHEET NO.: 1 of 7

RIGHT-OF-WAY FOR FOUR LANES

ORIGINAL DESIGN: (Sketch attached)

Four lanes 12 ft. each are proposed on a bypass alignment with a 44-ft. median. The outside shoulders are 10 ft.
(6 ft.-6 in. paved) and inside shoulders are 6 ft. (2 ft-0 in. paved).

ALTERNATIVE: (Sketch attached)

Construct two lanes only with 10-ft. shoulders (6 ft-6 in. paved) on each side of the same bypass alignment.

ADVANTAGES: DISADVANTAGES:
¢ Reduces operations and maintenance * Future construction required to reach final section
(O&M) costs » Impacts safety of opposing lanes

e More economical

o Shorter construction time

e Very low traffic volumes do not warrant
four lanes at the present

DISCUSSION:

Both present and design year traffic volumes are low. Constructing two lanes now would save a lot of money.
Two additional lanes could be built in the future if traffic volumes warrant it. Also, since the existing route
through McRae would still be available, some traffic could use that.

GDOT could further elevate this with a cost benefit analysis; weigh the reduction in capital investment against
travel time and vehicle operation losses (if any) and safety losses.

In order to provide the desired four-lane access, US-441 could be constructed as four lanes wide from US-280
north to I-16 and from the south end of the McRae Bypass south to Douglas, thus satisfying the need and
purpose for this corridor.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN $ 42,742,522 — $ 42,742,522
ALTERNATIVE $ 24,511,308 — $ 24,511,308
SAVINGS (Original minus Alternative) S 18,231,214 e 3 18,231,214
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SKETCH ll

PROJECT: MCRAE BYPASS EDS-441 (12) & (13), BR-0001-00 (20) ALTERNATIVE NO.:
Georgia DOT T &-7
ORIGINAL DESIGN [ ] ALTERNATIVE DESIGN BOTH [ ] SHEET NO.: % of 7

CMTM ,f:fé-*é«
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COST WORKSHEET /A

PROJECT: McRae Bypass EDS-441 (12) & (13), BR-0001-00 (20) ALTERNATIVE NO.:
Georgia DOT TS~ 2.
SHEETNO.:  — of ]
PROJECT ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
NO.OF |  COsT/ NO.OF |  cost
ITEM UNITS UNITS UNIT TOTAL UNITS UNIT TOTAL
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0:4«1 & epodfe. &éf%’éﬁj
Bl poc o (12) Lortt? | | £1%00a|$1%0 00 O.G7 F\%0000 | 1072400
(13) Cone” [ liz17 4 038 1277%4°3%| 0,57 it17v03% 1B 29T
1
Subtotal 23 @ 56999 22,2 %%e07
Markup () at |20 3E 8508 4 2,118,5¢
ToTAL 41,747,522 511,508
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VALUE ENGINEERING ALTERNATIVE ‘l

PROJECT:
Georgia DOT

DESCRIPTION:  USE 11-FT. LANES ON ALL MAINLINE SECTIONS

MCcRAE BYPASS EDS-411 (12) AND (13), BR-0001-00 (20)

ALTERNATIVE NO.: TS-3

SHEET NO.: 1 of 8

ORIGINAL DESIGN: (Sketch attached)

Twelve-ft. lanes are used in the original design of the mainline sections.

ALTERNATIVE: (Sketch attached)

Use 11-ft. lanes on all mainline sections.

ADVANTAGES:

» Reduces paving cost
¢ Reduces earthwork cost

DISCUSSION:

DISADVANTAGES:

* Future construction and standards may be required
to reach final section width

e Safety issues for large vehicles

e Requires justification for design exception

Reducing all mainline travel lanes from 12-ft. to 11-ft. lanes results in the reduction of four feet of pavement on
four-lane divided sections. At the same time, the earthwork is reduced throughout the length of the project. The
low traffic volumes including the low percentage of trucks for these projects can help justify this alternative.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN 675,072 — 675,072
ALTERNATIVE 0 —_ 0
SAVINGS (Original minus Alternative) 675,072 — 675,072
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b

EXISTING

o L P . .

20 o 0 ' 30 hl.2
o o % 06l 0% 00Qe. F
02 58070 0.9 055"

to 00 0°

ASPH. CONC, 25 ma SUPERPAYE

TYPICAL SECTION DETAIL TO BE USED WHEN
EXISTING PAVEMENT IS TO BE RESURFACED WITH
TWO INCHES OR MORE OF ASPHALTIC CONCRETE

T

=— O'BRIEN&GERE

== = ENGINEERING AND PROJECT DELIVERY

2500 Atlanta Hwy., Suite 510
Athens, GA. 30606

{706) 548-4881

Fax: (706) 548-4697

SCALE IN FEET

DATE

REVISI0NS

DATE

REV ISIONS

DEPARTMENT OF TRANSPORTAT ION
TYPICAL SECTI0NS

PROJ. EDS-441(12)TELFAIR

DATE

GEORG I A

MAINL INE
DWG_NO. 5-2
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ALT T5-5
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STATE PROJECT NUMBER

SHEET| TOTAL
NO. |SHEETS]

GA |EDS-441(13)TELFAIR-WHEELER

£

gﬁ”?.i aﬁﬁﬂ

0} g (f) 5 ; /@w} Muﬁ«wéﬁ
| 107 -0" v # VARIES 24°-0° - 36°-0°- VARIES Yba'-0- - 35 -0+ - 10°-0" | 167-0° 4'-0"
6 -6" SHOULDER SLOPE Pi‘//ég
PAVED ~ -TRAVELWAY SLOPE (TYPJ
SHOULDER Profiie Grode & géogéfsz;:d:ofm SHOU/LéJ'ERM LLED RUMBLE STRIPS
16° MILLED RUMBLE SITRIPS SE Rotatlion Polnt
AL AR A T Y% PERFT Y oPER FT Ller 42
’ e |
\ \ &/ _,__v,,v_\k“
e \=2 ; r
\ SLOPE %' /FT 1ABL
VAR
5 —® z:l WA
TANGENT SECTION
10°-0" VARIES 24°-0" - 36'-0"* 6°-0" 16°-0" 16°-0" 6°-0" VARIES 247 -0 - 36°-0"» 10°-0" /18°-0" 4-0"
67-6" 2 -0 o
PAVED - -
SHOULDER ] ~
16" MILLED RUMBLE STRIPS sppeite brade & Piv;%
4*»2‘] /5['/ . Profile Grode & SHOULDER
. == SLOPE - RATE OF s. ¢ — ___ pig o | A UM S€ Rotarton Folnt 16% MYLLED RUMBLE STRIPS
v Vé yARLABEEZ &/ 405%% 47 NORMAL - fode g0
"""""" \ 12 7 A ”/M/u ?3'.! V1N IMUM SLOPE - RATE OF s ¢ _ }
2 SLOPE -
weorr 2 = F§7T57+ " 6./ A 2
O @
= B SLOPE %' /FT vﬁﬂ,ﬁgkf
SUPERELEVATED SECTION
Roadway CAT O+ ]
Shoulder Groded for Type 12 Anchorage
‘At + 5-6" Typical
Shoulder Graded for Guardrall
At e oo
To Face of Guardroll
REQUIRED PAVEMENT - MAINLINE & SHOULDER, 6 - &1 5. - k-
@ RECYCLED ASPH. CONCRETE, 12.5 MM SUPERPAVE . 165 LB/YD?
RECYCLED ASPH. CONCRETE 19.0 MM SUPERPAVE . 220 LB/vD? A 311 Warimm
© RECYCLED ASPH. CONCRETE 25.0 MM SUPERPAVE ., 550 LB/YD? SLOPE CONTROLS ST G FraTrer
@ GRADED AGGREGATE BASE, 10" SLOPE cuT FILL / l;eslrab/e behind
©® GRADED AGGREGATE BASE, 6 47 0-6" 0-10" ype 12 Anchorage
2:1 6-10"
REQUIRED PAVEMENT - TEMPORARY PAVEMENT 2:1 6" & OVER= /0’ & OVER= ____—}%—--\\M_ ‘‘‘‘‘

WHERE REQUIRED FOR CONSTRUCTION STAGING
/9.0 MM SUPERPAVE
© RECYCLED ASPH. CONCRETE 25.0 MM SUPERPAVE |, 550 LBsYD?

RECYCLED ASPH. CONCRETE.

© GRADED AGGREGATE BASE, 8°
= SEE PLANS FOR LOCATION

LEVELING AS DIRECTED BY THE ENGINEER.

» “REQUIRES GUARDRAIL
220 LB/YD

TYPICAL SHOULDER DETAIL FOR GUARDRAIL
(OUTSIDE SHOULDER) '

*¥AS PER CONSTRUCTION DETAIL

D-26, D-37, & S-4, 6*
CURB AND SLOPE DRAINS ARE TO

BE INSTALLED AT THE FOLLOWING

LOCATIONS:

ASPHALTIC

O BRIEN & GERE

ENGINEERING AND PROJECT DELIVERY

2500 Atlanta Hwy., Suite 510
Athens, GA. 30606

(706) 548-4881

Fax; (706) 548-4697

DATE REV 1S10NS DATE REV1S10NS

GEORG I A

SCALE IN FEET

0 5 0

DATE

DEPARTMENT OF TRANSPORTAT 10N
TYPICAL SECTIONS - MAINLINE
PROJ. EDS-441(13)TELFAIR/WHEELER
DWG NO. 5-1
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AL TO5-3

— STATE PROJECT NUMBER ["hEET| JoTAL]
. gy TN 64 E0S-441(13)TELFAIR-WHEELER
e

. ’ + b ; ' ~ZH
ﬁ 4.};@;;.%%%4}/3 0. %OM salo’— 220" ?Ww@)g{ gfri, (L

3 xm‘@.ﬂ-f Ve é
|, 107 -0 @M{} VARIES 247 -0 - jer_o-.¢ |_vARIES | vARIES ﬂlf”%’?wﬂ?mws 24°-0" - 36 -0+ ( 10" -0" , 18°-0" -
0'- 10°6"10- 106" v i 40
6-6" 676
PAVED
PAVED
Praoflie Grode & SHOULDER
SHOULDER SE Rotatlon Polnt
16" MILLED RUMBLE STRIPS /6" MILLED| RUMBLE STRIPS
"”27/5?” ~———— SLOPE - RATE OF S.E. SLOPE - RATE oF s.F. I8 4 -2
BLE e e L S
AL e o : T
“““““““““ ) WS ope 2
n/FT SLOPE % /FT LE
TEMPORARY TIE-IN SECTION - FLUSH WED!AN [
O
12°-0" 10°-0" _ 18 -0" o
RIGHT TURN LANE CUT SECTION
¢ |
. 6°70° L\ WIDTH,  6°-0' 12°-0* . G'-0° 70 167-0" VARIES 24°-0° - 367-0"« PAVED
Profile Grode & 50+ [VARIES LEFT TURN| LARE LT. TURN LANE - SHOULDER
SE Rotatlon Point 2'-0" TAPER VARIES
R |
) SLOPE .
Proflle Grode & THROUGH LANE SLOPE //,6/6,/'4(',{._520. RUMBLE STRIPS
SE Rotatlon Polnt \ —— ,;\ i
% /FT % /FT SLOPE -
< d VARIES SLOPE - VARIES SLOPE - RATE 0F s.f.

LEFT TURN LANE DETAIL
SEE PLAN FOR LOCATION

RIGHT TURN LANE DETAIL

SEE PLAN FOR LOCATION

7s - 5 n
L 6-0" 12°-0" NORMAL 12°-0° NORMAL L 67-0" 12 -0" 27 -0°
REQUIRED PAVEMENT - MAINLINE & SHOULDER
@ RECYCLED ASPH. CONCRETE, 12.5 MM SUPERPAVE . 165 LB/YD?
©® RECYCLED ASPH. CONCRETE 19.0 MM SUPERPAVE . 220 LB/YD?2
© RECYCLED ASPH. CONCRETE 25.0 MM SUPERPAVE , 550 LB/YD?
© GRADED AGGREGATE BASE, /0 Profile Groge v
SLOPE _CONTROLS v e | —— 4 e et vorener— | o | vy
REQUIRED PAVEMENT - TEMPORARY PAVEMENT SLOPE cuT FILL ‘ > e
WHERE REQUIRED FOR CONSTRUCTION STAGING 7. T 570 a1 A8LE L ]
RECYCLED ASPH. CONCRETE, 19.0 MM SUPERPAVE , 220 (B/YD? 5.7 o1 . yv T o—'/ DETOUR SECTION - TEMPORARY PAVEWENT
© RECYCLED ASPH. CONCRETE 25.0 MM SUPERPAVE . 550 LB/YD?2 2.7 |6 & over 1o & ovER- z o SEE STAGING PLANS FOR LOCATION

© GRADED AGGREGATE BASE. 8-

= SEE PLANS FOR LOCATION
LEVELING AS DIRECTED BY THE ENGINEER.

“REQUIRES GUARDRAIL

DATE REVISI0ONS DATE REVISI10NS GEORG | A

O'BRIEN &5 GERE SCAE W FEET DEPARTMENT OF TRANSPORTAT /0N

ENGINEERING AND PROJECT DELIVERY
e S— TYPICAL SECTIONS - MAINLINE

iz\ewn?énx% Suite 510 0 5 0 20
(706) 5484881 PROJ. EDS-441(13)TELFAIR/WHEELER
DATE WG NO. 5-2

Fax (706) 548-4637

1:\Georgie DOT. 12558\ 37663-NicRaeQ204\DGN-CAICENDGN\SE [ 470TY0/. dgn 4:54:37 PN 11/3/2006




PROJECT:

CALCULATIONS l]

MCRAE BYPASS EDS-441 (12) & (13), BR-0001-00 (20)
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CALCULATIONS L]

PROJECT: MCRAE BYPASS EDS-441 (12) & (13), BR-0001-00 (20)

ALTERNATIVENO.: ] &~ 3
Georgia DOT

SHEET NO.: 7 of 8
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COST WORKSHEET /A

PROJECT: McRae Bypass EDS-441 (12) & (13), BR-0001-00 (20) ALTERNATIVENO.: TS~ =
Georgia DOT

SHEET NO.: giﬁ,of 3

PROJECT ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
‘ NO. OF COs1/ ; NO. OF COST1/
ITEM UNITS UNITS $ UNIT % TOTAL UNITS UNIT TOTAL

a8

Toted od €D S A4 (12) oy EST~ 44l ( ED |

ﬂ}??‘f\»ﬁf{!@‘g{ A’f’ﬁfﬁﬁej‘?t TN - <% 34 ¢ 437 700 e
cenc. éw;wi pove

) Grodd Fage i | ToN | 191 | 250 | 4775

5
[

(%) forrow mad | ey | N90% 1019 [ yalqgl

Vi
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| Af
A > %?,K dj:;@mﬂeﬁ”?&% ‘ ¢ ‘7’ gé?ﬁﬁ 5 S L j_ftﬁ‘%[ Y

Subtotal &13 J 70 e
Markup (%) at o /e é y 290
TOTAL b7 fﬁ?*‘?:ff
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VALUE ENGINEERING ALTERNATIVE ‘l

PROJECT:
Georgia DOT

DESCRIPTION:

McRAE BYPASS EDS-411 (12) AND (13), BR-0001-00 (20)

REDUCE THE MEDIAN WIDTH TO 20 FEET

SHEET NO.:

ALTERNATIVE NO.: TS-5

1 of 7

ORIGINAL DESIGN: (Sketch attached)

A 44-ft. median is used throughout the project.

ALTERNATIVE: (Sketch attached)

Reduce the median width to 20 ft. and place a cable barrier.

ADVANTAGES:
e Reduces cost

e Reduces construction time
e Reduces earthwork

DISCUSSION:

DISADVANTAGES:

¢ Requires a cable median barrier
¢ Increases frequency of collisions

e Non-standard for divided highway

Since this is a borrow project, reducing the footprint will reduce the cost of the project. The safety benefit
should be analyzed in light of increased collisions associated with a narrower median with cable barrier. There
is established software such as RSAP (Roadway Safety Analysis Program) available that can evaluate on a user
benefit basis. The low volume of this facility may justify the narrower median.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN 11,973,271 — $ 11,973,271
ALTERNATIVE 10,836,415 — $ 10,836,415
SAVINGS (Original minus Alternative) 1,136,856 —_— $ 1,136,856
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SHEET| TOTAL
NO.

STATE PROJECT NUMBER SHEETS

GA |EDS-441(13)TELFAIR-WHEELER

APPLIES TO STA. 270+00. 12 TO STA.

7S -

404+74. 23

YARIES 24°-0"

- 367-0" 10°-0" o

A rersonrrve o,
7Te -5
Desfer’

- 36°-0"-

6 -6"
PAVED
SHOULDER

VARIES 247 -0"

SHOULDER SLOPE — —

*TRAVELWAY SLOPE (TYP)

Profile Grade &
SE Rotatlon Point

© PER FT

TANGENT SECTION

SLOPE %" /FT

oMo A
16:-0" o SHITT
7 ofF 7 .
AR 2

[ MAX

L r0r-a0* VARIES 24°-0° - 36°-0"« 6-0" | 16°-0" i6°-0 6°-0° VARIES 24°-0" - 36 -0*- 10°-0° 18°-0 40-
PAVED N 27-0"
SHOULDER =~
i6° MILLED RUMBLE STRIPS Sfpgzi;;ioi’g‘;jnf T
4’"2',/6{\! SLOPE Froflie Grode & SHOULDER
- SE Rotatl Folnt
it ! RATE OF s. ¢ ___ ;;»/ Y, o1 N ofation RUMBLE STRIPS
Al - & Ry, : WAL -
.-u»y-"\% """" M'A Litry i 55:‘!’ ';’ﬂ’f“uw SLOPE - RATE OF s. ;o
7 SLOPE - ‘
3 - g B
% /FT }‘4’*%7_'){ \ . \\%--Nyﬂ_vﬂ-
(A
2 ® SLOPE % /FT VR AMBAL)t(i
SUPERELEVATED SECTION z
Roadway AT+ ,
Shoutder Graded for Type 12 Anchorage
AT+ 5°-6" Typical [ "’
Shouider Graded for Guardrall
.A- . 2: i
To Foce of Guardrall
REQUIRED PAVEMENT - MAINLINE & SHOULDER, 6 - g 5
@ RECYCLED ASPH. CONCRETE, 12.5 MM SUPERPAVE |, 165 (B/YD?2 |’
RECYCLED ASPH. CONCRETE 19.0 MM SUPERPAVE , 220 LBsYD? e
© RECYCLED ASPH. CONCRETE 25.0 M SUPERPAVE |, 550 LB/YD? SLOPE CONTROLS Normal Shouider P 7..“..&%;!,..};27%27”(
© GRADED AGGREGATE BASE, 10 SLOPE cut FiLL / Destravie bening
© GRADED AGGREGATE BASE, 6 4: 1 0-6° 0-10 S s R = /' Type 12 Anchorage
2:1 6-10" / ' N
REQUIRED PAVEMENT -~ TEMPORARY PAVEMENT 2:1 6° & OVER= 10" & QVER~« S . __,__n\lé"- v
E:g REOg/RED FOR COgST/;gCT/ONOS;;G;Ng‘ERPA . 220 LoD “REQUIRES GUARDRAIL /G‘/;Z 2
CYCLED ASPH. CONCRETE, 19. u VE . 22 ias S ¥AS PER CONSTRUCT
@ RECYCLED ASPH. CONCRETE 25.0 WM SUPERPAVE |, 550 (LB/YD2 N ONSTRUCT i oK DETAIL
© GRADED AGGREGATE Bace. = o D-26. D-37, & S-4, 6" ASPHALTIC
+ SEE PLANS FOR LOCATION CURB AND SLOPE DRAINS ARE TO
LEVELING AS DIRECTED BY THE ENGINEER. TYPICAL SHOULDER DETAIL FOR GUARDRAI L BE INSTALLED AT THE FOLLOWING
(OUTSIDE SHOULDER) LOCAT I0ONS :
DATE REVIS10KS AT R
DATE EV 1S10NS GEORG I A
DEPARTMENT OF TRANSPORTAT/ON

P —
e —————
P ————
f——————————

e m——
——————

2500 Atianta Hwy., Suite 510
Athens, GA. 30606

(706) 5484881

Fax: (706) 548-4687

O'BRIEN & GERE

ENGINEERING AND PROJECT DELIVERY

SCALE IN FEET

0

TYPICAL SECTIONS - MAINL INE

PROJ. EDS-441( I3ITELFAIR/WHEELER

DATE WG NO. 5-y
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CALCULATIONS L]

PROJECT:

MCRAE BYPASS EDS-441 (12) & (13), BR-0001-00 (20) ALTERNATIVE NO..

Georgia DOT

76-&

SHEET NO.: é
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LeR 7Y oF
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COST WORKSHEET /A

PROJECT: McRae Bypass EDS-441 (12) & (13), BR-0001-00 20) ALTERNATIVE NO.: ,
Georgia DOT Virds G
SHEETNO.. =7 of 7
PROJECT ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
NO. OF cosT/ NO.OF |  COSsT/
ITEM UNITS UNITS UNIT TOTAL UNITS UNIT TOTAL
Ohtés 4o b S50 20d
Ettrrruoope.  (12)  Lomp \ 2520005 2629005 | 0878 (1529005 2,220, %6
C13) [ tont | | 6355797 8%55,787 | 0678 9955787 7370, 2
|
C%L&"”H EDeard
Barsreil. LiF | o — © e\ | 2%.8Z | £44,9%9
|
T
Subtotal 1@ %‘%7‘? | 4% 512806
Markup (%) at | o 475 {, o85¢7| 445,129
TOTAL 1,913,271 19,%% 45|~
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VALUE ENGINEERING ALTERNATIVE ‘l

PROJECT: McRAE BYPASS EDS-411 (12) AND (13), BR-0001-00 (20) ALTERNATIVE NO.: TS-8
Georgia DOT

DESCRIPTION:  REDUCE THE WIDTH OF LANES ON SIDE STREET SHEET NO.: 1 of 4
CONNECTIONS

ORIGINAL DESIGN: (Sketch attached)

The original plan typical sections for side roads call for a 12-ft. pavement width for all side street connections.

ALTERNATIVE: (Sketch attached)

Reduce the lanes to 11 ft.

ADVANTAGES: DISADVANTAGES:

e Reduces overall project cost ¢ None apparent
e Matches existing lane conditions

DISCUSSION:

This effort will reduce project cost and right-of-way impacts to adjacent property owners. As existing roads are
already at this width and common practice is to conform into existing conditions, this approach seems
reasonable.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN $ 103,783 — $ 103,783
ALTERNATIVE $ 0 — S 0
SAVINGS (Original minus Alternative) $ 103,783 I $ 103,783
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cALcuLATIONs /A

PROJECT: MCRAE BYPASS EDS-441 (12) & (13), BR-0001-00 (20) ALTERNATIVE NO.: -
) TS5-8
Georgia DOT
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CALCULATIONS ll

PROJECT: MCRAE BYPASS EDS-441 (12) & (13), BR-0001-00 (20) " ALTERNATIVENO.: T5- &,
Georgia DOT

SHEETNO.: % of A
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COST WORKSHEET /A

PROJECT: McRae Bypass EDS-441 (12) & (13), BR-0001-00 (20) ALTERNATIVENO.. TS - 9
Georgia DOT
SHEET NO.: 4 - of g4
PROJECT ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
NO.OF | COST/ NO.OF | cosT/
&’3 ITEM UNITS UNITS UNIT TOTAL UNITS UNIT TOTAL
X (lizsemm Asrr o TR | loe?l 752 | 3,003.25 o
X 19,2 pet o g Tl 4227 752 | 10,¢71.75 o
S | LT N S T = | 35572 75,2 | 2¢ P00 o
= o 42 Avat, b s T 53145 252 | 13.286,°9 e
o4 |
R |
3is
‘ Uit (\/E’:Q
%’ 12,50 vt Ased. Cone, Tif 53.0L gs, W 3.99¢. So o
N e v 7 | 10egl 75+ | 5.300.00 o
Sl ) v Tl [7¢. 77 75 9 113, 254.00 o
Lo Aued. Bose #J 264,01 25, O | 6.3 o
S A K mer /T ST e | pas®| 10,9 | 6.5%.54
Subtotal 94 248 43 i‘““t
Markup (%) at o o454 64
TOTAL 103,78327 “




VALUE ENGINEERING ALTERNATIVE ‘1

PROJECT: MCcRAE BYPASS EDS-411 (12) AND (13), BR-0001-00 (20) ALTERNATIVE NO.: TS-10
Georgia DOT
DESCRIPTION:  USE 4:1 MEDIAN SLOPES WHEREVER POSSIBLE SHEET NO.: 1of 5

ORIGINAL DESIGN: (Sketch attached)

The current plans indicate that 4:1 slopes in the median are allowed, 6:1 slopes are normal, and the slopes can
be as flat at 8:1 (minimum).

ALTERNATIVE: (Sketch attached)

Use 4:1 slopes where the superelevation rates permit.

ADVANTAGES: DISADVANTAGES:
e Reduces the amount of fill required in *  Vehicle recovery reduced and overturning potential
median increased

¢ Reduces cost

DISCUSSION:

Since this is a borrow project, any reduction in the amount of fill materials is desirable. Consider a roadside
safety cost benefit analysis to determine the viability of this alternative.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN $ 142,432 _ $ 142,432
ALTERNATIVE $ 0 — $ 0
SAVINGS (Original minus Alternative) $ 142,432 — $ 142,432
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SKETCH []

PROJECT: MCRAE BYPASS EDS-441 (12) & (13), BR-0001-00 (20) ALTERNATIVE NO.: 757_ / )
Georgia DOT
ORIGINAL DESIGN [ ALTERNATIVE DESIGN [_] BOTH [] SHEETNO.: 2 of S
—— 6oy 5“?/\ { —

L (4 hj & | ¢ J
T

| T

7

NPl Cte Pz Ard

fTE A TIVE. Dmm .
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CALCULATIONS ll

PROJECT:

MCRAE BYPASS EDS-441 (12) & (13), BR-0001-00 (20) ALTERNATIVE NO..:
Georgia DOT -T S| O
m—
SHEETNO.: 4  of 5
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COST WORKSHEET /A

PROJECT: McRae Bypass EDS-441 (12) & (13), BR-0001-00 20) ALTERNATIVE NO.:
Georgia DOT 7—5 - &
SHEETNO. 4~ of &
PROJECT ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
NO.OF |  COST/ NO.OF |  cOsT/
ITEM UNITS |5 T TOTAL UNITS UNIT TOTAL
| ZAtTHvwoott (1Y) | €Y |7262 | 10,19 | 19001 © - . B
BaTiwere (13) | CY | 599 10,19 |55,423| o ~ >
Subtotal 129,494 O
Markup (%) at V2, 944 O
TOTAL ¢z2,¢22 o
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VALUE ENGINEERING ALTERNATIVE ‘I

PROJECT: McRAE BYPASS EDS-411 (12) AND (13), BR-0001-00 (20) ALTERNATIVE NO.: S-1
Georgia DOT '
DESCRIPTION: = USE SHORTER SPANS FOR THE LITTLE OCMULGEE RIVER SHEET NO.: 1 of 7
BRIDGE AND PRE-STRESSED FONCRETE PILE
INTERMEDIATE BENTS

ORIGINAL DESIGN: (Sketch attached)

The current design calls for the following spans lengths:
e Oneat 140 ft,;
o Tenatll0ft;
e Oneat 75 ft.; and
o Fourat 62 ft.

Concrete intermediate bents are required with these span lengths.

ALTERNATIVE:

Use 12 spans at 67 ft. and 11 spans at 69 ft. (same total bridge length) with Type III beams and prestressed
concrete pile intermediate bents,

ADVANTAGES: - DISADVANTAGES:

e More economical ¢ More beams to set
e Lighter beams to set

e No footing excavation in wetlands

o Fewer piles to drive

DISCUSSION:

Constructing the bridge with shorter spans will reduce the cost of construction and simplify construction since
no concrete bents or footings will be required.

, ' PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS - LIFE-CYCLE COST
ORIGINAL DESIGN $ 4,388,996 — $ 4,388,996
ALTERNATIVE $ 3,427,444 — $ 3,427,444
SAVINGS (Original minus Alternative) $ 961,552 — $ 961,552
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RIPRAP, TYP.
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._____+_!§::>, N,
TOTAL LENGTH OF BRIDGE = 1563'-0" FLOW
1o’-0" Ho'-on ng’-0” no’-0" . no’-0"
|

QT_Q_E-,R*_?.L-—— /» P.G.L. 7/ /
BT. @ 60°- TO ROADWAY G
............. € BENT 67 VAL BTS. PARALLEL 70 BT. & /‘—— @ BENT 7 CBENT 8\ oo o o £ @ BENT 9
348+385. 39 CONST. Q—/—
é.
1o*-0” o’-0" 1o'-0" 10'-0" Ho'-0"
TOTAL LENGTH OF BRIDGE = I563'-0%
PLAN 22 ~Q 22 -0 ]
PGl le— CONST. @}-—— P.G.L.
----- EACH BRIDGE CONSISTS OF -----
2.0y END REVERSE CROWN

+0.5000%

~-~-HOR[ZONTAL

R = L
PT STA =

500.0 FT. V.C. ”*DELTg :

L =

" PROPOSED GRADE DATA R =

CURVE DATA----

341+02,80
332+12.27
348495, 39
2°45’ 00,0"
48°17°08.5" RT
890.52

1683. 12
2083.48

I - 140" -0" BULB TEE, 72 IN, PSC BEAM SPAN
10 - 110 -0" BULB TEE, 54 -IN, PSC BEAM SPANS

I - 75" -0" TYPE
4 - 82'-0" TYPE

15 - CONCRETE INTERMED[ATE BENTS
2 - PILE END BENTS

NOTES:

TRANSITION.

111 PSC BEAM SPAN -
11 PSC BEAM SPANS

24" TYPL

-~ MINIMUM BOTTOM OF BEAM ELEVAT

‘NG LOWER THAN ELEVATION 158.9

I RIPRAP

- THE PROPOSED BRIDGE DECKS ARE TO BE BUILT ON SUPERELEVATION
SEE SUPERELEVATION TRANSITION DETAIL.
10N FOR PROPOSED BRIDGE SHAL{:"EE] .
7.

SPECIAL DESIGN
SPECIAL DESIGN
SPECIAL DESIGN
SPECIAL DESIGN
SPECIAL DESIGN
SPECIAL DESIGN

STA. 362+30.00
2.0y

BEGIN REVERSE CROWN

/§TA. 350+23.37

2.0y

—n

END FULL SUPER
- /STA, 347+88.70

BEGIN FULL SUPER
W'STA. 333+18.96

.55

SUPERELEVATION TRANSITION DETAIL

% LOOKING AHEAD
o
2
S
il BM #4154 - NAIL IN 1.5' PINE TREE FLAGGED WITH ORANGE RIBSON, 28.13 FT RT OF
£|@ #* STATIONS ARE ALONG CONSTRUCTION € AT THE INTERSECTION OF STA. 345+63.26, ELEV. = i53.83. 500 YEAR FLI0DSTAGE
;2 CONSTRUCTION € AND B.F.P.R.. ELEVATIONS ARE PROFILE 100 YEAR FLOODSTAGE ELEV. = 159.73
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110 wils N\ P /1_\ _ i _ ELEV. = 156.97 —
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THEORETICAL SCOUR DEPTHS (FT)

THEORETICAL SCOUR DEPTHS (FT)

LEFT BRIDGE

RIGHT BRIDGE

100 YEAR STORM 500 YEAR STORM 100 YEAR STORM 500 YEAR STORM
BENT LOCATION |GENERAL| LOCAL TOTAL |GENERAL| LOCAL | TOTAL BENT LOCATION [GENERAL| LOCAL TOTAL |GENERAL| LOCAL | TOTAL
BENTS 2 - 10 0.0 2.8 2.8 0.0 3.0 3.0 BENTS 2 ~ 9 0.0 2.8 2.8 0.0 3.0 3.0
BENTS 11 & 12 0.0 4.6 4,6 0.0 5.2 - 5.2 BENTS 10 & i 0.0 4.6 4.6 0.0 5.2 5.2

BENTS 13 - 16 0.0 2.7 2.7 0.0 3.1 3.1 BENTS 12 - 16 0.0 2.7 2.7 0.0 3.1 3.

l = ol
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2 3 8 8| ° o

5 & & ® a o

s 3 3 = ® A

351+00

THEGRETICAL SCOUR DEPTH
(500 YEAR STORM)

352+00

BRIDGE NO. 2 LT. & RT.

EXISTING BRIDGE SERIAL NO. N/A
EXISTING BRIDGE [.D, NO. N/A
P.I. NO, 561470

PRELIMINARY LAYOUT
PROJECT : EDS-441(13)

NAME: NORTH MCRAE BYPASS QOVER

LITTLE OCMULGEE RIVER

TELFAIR-WHEELER COS.

DRAWN BY : ELS

DATE : FEBRUARY 14, 2007
SHEET | OF 2 { SCALE @ 17 = 30" -On

PREPARED BY
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CALCULATIONS LI

PROJECT: MCRAE BYPASS EDS-441 (12) & (13), BR-0001-00 (20) ALTERNATIVE NO.:
Georgia DOT < .
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COST WORKSHEET /A

PROJECT: McRae Bypass EDS-441 (12) & (13), BR-0001-00 (20) ALTERNATIVE NO.: § - i
Georgia DOT
SHEET NO.: 7 of 7
PROJECT ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
ITEM UNITS %?\j ﬂ(')SF %?\IS;/ TOTAL F\:}%I%F %?\15;/ TOTAL
Subeter7 Low CH /182 w40 | 204%2% | ¢4, 8| y2t.40 | 55 24,
Soterore Féwar | Ch |20 0,05 20,041 |usol €15 170, 5 6l
TYtE Z ot LF | 242 |\2e0\2 | 310,280 | O .
Twe T Bt CF | 746 | 45.%1 108774 |155%0 (45,21 |2,205867
S¢" Bowp T Bud L™ 10960 (200.2% 2,492,329 | © | o
22" Boe-7 Bam L 1246 22753 u763L o o
Subor Corwe bb' | CY |Go? 69255 ¢57186 | — e
5065t Coroe 'A ey | — o | 257 52775 | 150875
S phsr Lewsé LE |7sece| 0,96 |12,p02 |t22%% 066 | 27,104
\$* PSC Peme - | 5400 | 49,22 1wwes28 | — o
B Prre | LF | — o 5940 | 58,17 1455 %0
EXCpvirT o cyY SY= | 270 (2066 o o
Subtotal 3,069,090k 315,455
Markup (%) at | © %7 499,000 301,586
TOTAL 4989496 %% 17 441
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VALUE ENGINEERING ALTERNATIVE él

PROJECT: MCcRAE BYPASS EDS-411 (12) AND (13), BR-0001-00 (20) ALTERNATIVE NO.:  S-2
Georgia DOT

DESCRIPTION:  RELOCATE THE DRAINAGE PIPE AT STA 346+00 TO AVOID SHEET NO.: 1 of 2
THE BRIDGE END BENT

ORIGINAL DESIGN: " (Sketch attached)

~ The 18-in. storm drain pipe goes from a median inlet to an outlet at the toe of the bridge endroll slope. This pipe
passes directly beneath the bridge end bent.

ALTERNATIVE: (Sketch attached)

Relocate the inlet, outlet or both ends to avoid passing beneath the bridge end bent.

ADVANTAGES: DISADVANTAGES:

e Avoids trying to space bridge end bent piles ¢ None apparent
to miss pipe
e Avoids driving a pile through the pipe

PRESENT WORTH PRESENT WORTH
COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST

ORIGINAL DESIGN

ALTERNATIVE DESIGN SUGGESTION

SAVINGS (Original minus Alternative)
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VALUE ENGINEERING ALTERNATIVE ZI

McRAE BYPASS EDS-411 (12) AND (13), BR-0001-00 (20)

PROJECT: ALTERNATIVE NO.: S-3
Georgia DOT
DESCRIPTION:  USE PILE INTERMEDIATE BENTS AT BENTS 2, 3, AND 4 AT SHEET NO.: 1of 3

THE LITTLE OCMULGEE RIVER BRIDGE USING CURRENT
SPAN ARRANGMENTS

ORIGINAL DESIGN:

The preliminary layout shows concrete intermediate bents used at all intermediate beht locations.

ALTERNATIVE:

Since this site will almost certainly use prestressed concrete (PSC) pile foundations, use PSC pile intermediate
bents at bents 2, 3 and 4 which have shorter spans.

ADVANTAGES: DISADVANTAGES:

s More economical e None apparent
¢ Reduces excavation in wetlands

¢ Fewer piles to drive

* Avoids possibility of cofferdams

DISCUSSION:

GDOT bridge policy allows PSC pile bents for spans not longer than 70 feet. Spans 1, 2, 3 and 4 of this bridge
are 62 ft. long, thus pile bents are permissible.

This alternative is mutually exclusive with Alt. No. S-1.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN 340,522 — 340,522
ALTERNATIVE 157,047 — 157,047
SAVINGS (Original minus Alternative) 183,475 — 183,475

84



CALCULATIONS l]

PROJECT:  MCRAE BYPASS EDS-441 (12) & (13), BR-0001-00 (20) ALTERNATIVE NO.-
Georgia DOT S. ’7;—},
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COST WORKSHEET /A

PROJECT: McRae Bypass EDS-441 (12) & (13), BR-0001-00 (20) ATERNATIVENO: < 2
Georgia DOT
SHEET NO.: % o %
PROJECT ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
ITEM UNITS I\LIJ?\I I"?SF (L:J?\ISII'/ TOTAL '\:)ON l%F %?\i—i./ TOTAL
Cobos b Conc cY | 2%0 | 9L.5% j6breo7 | — ©
Citos A Cowe CY | — o |10 | s%775 41,143
Svber fesdP | Lh |Fooo| 9.4 26 %00 | 1700 0.9l | %42
W' poe Pre VP |2060 | 49,37 106531 | — o
15" 158 fiE LF | — o 1620 6B\ | 44,235
BroExcad, e X | €1 216 370 | 027 | — o
Subtotal 329 57 S 12,70
Markup (%) at [ O 9, 30 95 7 %277
TOTAL 740,522 (57047




VALUE ENGINEERING ALTERNATIVE ‘I

PROJECT:
Georgia DOT

DESCRIPTION: ~ USE SHORTER SPANS AND PILE INTERMEDIATE BENTS IN

McRAE BYPASS EDS-411 (12) AND (13), BR-0001-00 (20)

LIEU OF CONCRETE INTERMEDIATE BENTS AT THE SUGAR

CREEK BRIDGE

ALTERNATIVE NO.: S-4

SHEET NO.: 1 of 4

ORIGINAL DESIGN:

The current preliminary bridge layout shows seven spans at 115 ft. with concrete intermediate bents. Beams are

63-in. Bulb-T beams.

ALTERNATIVE:

Use 13 spans at 62 ft. with PSC pile intermediate bents. Beams are Type I PSC beams.

ADVANTAGES:

¢ More economical

e Smaller beams to set

e Fewer piles to drive

e No excavation in wetlands

e  Avoids possibility of cofferdams

DISCUSSION:

DISADVANTAGES:

e  More beams to set

GDOT bridge policy permits PSC pile bents for spans not longer than 70 feet.

Note: The preliminary layout for this site has not been completed. This proposal is based on a “preliminary”

preliminary layout.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN 2,615,836 — 2,615,836
ALTERNATIVE 2,028,629 — 2,028,629
SAVINGS (Original minus Alternative) 587,207 —_ 587.207
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CALCULATIONS ll

PROJECT: MCRAE BYPASS EDS-441 (12) & (13), BR-0001-00 (20) ALTERNATIVE NO.:
Georgia DOT § - 4

SHEETNO.: B of 4
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COST WORKSHEET é]

PROJECT: McRae Bypass EDS-441 (12) & (13), BR-0001-00 (20) ALTERNATIVE NO.:
Georgia DOT 6 .,L(/
SHEET NO.: 4/ of c(/
PROJECT ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
ITEM UNITS %ON I"?SF (iJONSg/ TOTAL TJ(ID\I I'CI’)SF (EJ(TD\ISFTF/ TOTAL
SobersrA Core | CH O | vt 40 ®; G144 | w249 | 57401
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BrLxcon - T C | 432 |7 ile | 14052 | — | — o
Subtotal 7, %’?% | ([, % 4% o8|
Marlup (%) at | 07, 1%7, %05 LA
TOTAL 217,83 2,02 B2
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VALUE ENGINEERING ALTERNATIVE ‘]

PROJECT: McRAE BYPASS EDS-411 (12) AND (13), BR-0001-00 (20)

Georgia DOT

ALTERNATIVE NO.:  C-1

DESCRIPTION:  RETAIN THE EXISTING PROFILE GRADE AT THE SOUTH
PROJECT

SHEET NO.: 1of 5

ORIGINAL DESIGN: (Sketch attached)

The original design indicates full depth reconstruction to the existing pavement caused by a profile grade that is
higher than existing grades beginning at STA 103-+00+.

ALTERNATIVE: (Sketch attached)

Retain the existing profile grade with overlay from STA 100+00 to STA 113+-00. Widen where needed off the
existing pavement edge.

ADVANTAGES: DISADVANTAGES:

e Uses existing pavement where new/old .
alignment are coincidental

s Reduces propose embankment

o Allows better tie-in with existing pavement
for staging

e Reduces project costs and schedule

e Uses existing pavement and maintain
existing traffic

e Less traffic control

None apparent

DISCUSSION:

This alternative will greatly reduce full depth reconstruction at the beginning of the project, allowing for savings
in materials for GAB and asphalt construction.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN 71,864 — $ 71,864
ALTERNATIVE 6,171 — $ 6,171
SAVINGS (Original minus Alternative) 65,693 —_ $ 65,693
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CALCULATIONS l]

PROJECT: MCRAE BYPASS EDS-441 (12) & (13), BR-0001-00 (20) ALTERNATIVE NO.:

Georgia DOT
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COST WORKSHEET /A

PROJECT: ~ McRae Bypass EDS-441 (12) & (13), BR-0001-00 (20) ALTERNATVENO: — C - |
Georgia DOT
SHEET NO.: = of 5
PROJECT ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
NO. OF COST/ NO. OF COST/
ITEM UNITS | 70 UNIT TOTAL UNITS UNIT TOTAL
200+ 0002 - Bk Ecntymumpr O | 4e88 | 0.3 [F 29,5824 o
2I0- Lot - &. A8 T 1430 | 2500 # 35750 o
doz - 1812 - Reve. Aspr. [V Tay > el 752 | bplo ™
Subtotal &5’«3’ 4 o, 2
Markup (%) at ol 4555 | gl
TOTAL U%6 Y 6,171
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VALUE ENGINEERING ALTERNATIVE ‘l

PROJECT: MCcRAE BYPASS EDS-411 (12) AND (13), BR-0001-00 (20)

ALTERNATIVE NO.: C-2
Georgia DOT
DESCRIPTION: REDUCE THE RIGHT-OF-WAY MITRE AT STATION 145+00 SHEET NO.: 1 of 3

ORIGINAL DESIGN: (Sketch attached)

The right-of-way mitre impacts the existing structure to achieve the maximum amount of right-of-way to be
acquired.

ALTERNATIVE: (Sketch attached)

Reduce the proposed mitre that may result in a displacement, thus reducing right-of-way project costs.

ADVANTAGES: DISADVANTAGES:
» Reduces overall right-of-way costs ¢ None apparent
DISCUSSION:

Reducing the right-of-way at this location will save residences and the cost of relocating owners.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN 882,400 — $ 882,400
ALTERNATIVE 861,399 — $ 861,399
SAVINGS (Original minus Alternative) 21,001 — $ 21,001
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CALCULATIONS [I

PROJECT: MCRAE BYPASS EDS-441 (12) & (13), BR-0001-00 (20) ALTERNATIVENO.: (7 - 2.
Georgia DOT

SHEET NO. 3 of 2
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VALUE ENGINEERING ALTERNATIVE ‘]

PROJECT:

McRAE BYPASS EDS-411 (12) AND (13), BR-0001-00 (20) ALTERNATIVE NO.: C-6

Georgia DOT

DESCRIPTION:  REDUCE THE PROFILE GRADE ELEVATION NORTH OF
THE HEART OF GEORGIA RATLROAD AND REDUCE THE
AMOUNT OF FULL DEPTH RECONSTRUCTION AT THE
NORTH END TIE-IN (STATION 382+00 TO 413+00)

SHEET NO.: 1 of 6

ORIGINAL DESIGN: (Sketch attached)

The original design indicates full depth reconstruction between Heart of Georgia Railroad to the end of the
project. Reconstruction of pavement will begin at STA 413+00.

ALTERNATIVE: (Sketch attached)

Lower the PVI at STA 389+18.09 to help side road tie-ins and reduce embankment material to the end of the
project. Reconstruction of pavement will begin at STA 397-+00.

ADVANTAGES: DISADVANTAGES:

e Reduces construction costs and duration for * None apparent
in-place embankment

e Easier tie-ins with CR.132 and CR.133

e Reduces amount of pavement reconstruction

e Decreases impact to motorists during
construction

e Less traffic control/easier stopping

DISCUSSION:

This grade adjustment will reduce in-place embankment costs and allow easier tie-ins for C-132 and C-133 at
the airport.

GDOT should verify the airway-highway clearance requirements at this location.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN $ 206,312 —_— $ 206,312
ALTERNATIVE $ 34,320 — $ 34,320
SAVINGS (Original minus Alternative) $ 171,992 S $ 171,992
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COST WORKSHEET /A
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PROJECT DESCRIPTION

This value engineering (VE) study report summarizes the events and results of the VE study
conducted by Lewis & Zimmerman Associates, Inc. for the Georgia Department of Transportation
(GDOT). The subject of the study was the McRae Bypass project being designed by O’Brien & Gere
and associated firms. The project was at the 60% design phase at the time of the study.

The VE study was conducted May 21-24, 2007 at GDOT Headquarters in Atlanta using a
multidisciplinary team comprised of design, structures and construction professionals. The team
followed the six-phase VE Job Plan to guide its deliberations:

Information Gathering

Function Identification and Analysis
Creative Idea Generation
Evaluation of Creative Ideas
Development of Alternatives
Presentation of Results

South McRae Bypass

Project EDS-441(12) in Telfair County consists of construction of the South McRae Bypass
beginning at US-441/US-319/SR-31 approximately 0.56 miles south of the SR-149 connector. The
bypass goes onto a new location at the intersection of US-441/US-319/SR-31 and SR-149 and
continues north and northeasterly to the intersection with US-341/US-23/SR-27 where the North
McRae Bypass begins. The project length is approximately 3.36 miles. The proposed typical section
consists of two 12-ft. lanes in each direction with a 44-ft. depressed-grassed median. The project
includes new parallel bridges over Sugar Creek. Access is provided at the following roadways:

CR-149
CR-236 (W)
CR-236 (E)
US-341

CR-152 will realign and “teed” into CR-149 so that only one connection, CR-149, is made to
US-441. The alignment of the bypass was recently moved north to avoid the Gopher Tortoise/Indigo
Snake habitat north of the prison.

The South McRae Bypass current engineer’s estimate is $18,338,492 for construction and $767,000
for right-of-way.

North McRae Bypass

Project EDS-441(13) in Telfair and Wheeler Counties consists of construction of the North McRae
Bypass beginning at US-341/US-23/SR-27 where the project ties to the South McRae Bypass. The
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Bypass continues north for 2.8 miles before tying back to the existing US-441/US-319/SR-31 and
US-280/SR-30. The proposed typical section consists of two 12-ft. lanes in each direction with a
44-ft. depressed-grassed median. The project includes new parallel bridges over Norfolk Southern
Railroad, Little Ocmulgee River, US-280/SR-30, and US-441/US-280. The existing bridge over the
CSX Railroad will be replaced under twin project BR-0001-00(220), and a new parallel bridge will
be constructed under EDS-441(13). Spring Avenue will be provided a connection with the new
US-441 approximately halfway through the North McRae Bypass. The intersection of the new US-
441 and the existing US-280 roadways will be grade separated US-441 flying overhead. The

connection between US-441/US-280 will be provided via a two-way ramp in the southeast quadrant.

Near the north conform, CR-132 and CR-133 connections will be maintained.

The North McRae Bypass current engineer’s estimate is $31,382,186 for construction and
$4,350,000 for right of way.
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VALUE ANALYSIS AND CONCLUSIONS

INTRODUCTION

This section describes the value analysis procedures used during the value engineering study on the
McRae Bypass project.

A systematic approach was used in the VE study. The key steps taken were organized into three distinct
parts: 1) pre-study preparation; 2) VE orientation/kick-off meeting and workshop; and 3) post-study
reporting and implementation. A Task Flow Diagram, which outlines each of the procedures included in
the VE study, is attached for reference.

In the sections following the value analysis procedures, separate narratives and supporting documentation
identify the following:

Value Engineering Workshop Participants

Economic Data used in the workshop

Cost Model(s) developed for use in the workshop

Function Analysis performed by the team

Creative Ideas and Evaluation of the ideas performed by the team

PREPARATION EFFORT

A workshop format was used to conduct the study. Pre-study preparation for the workshop consisted of
scheduling study participants and tasks and gathering necessary project documents to distribute to team
members for review prior to attending the workshop. Throughout the study, the following documents
were used as the basis for generating alternative approaches for achieving project functions and for
determining the cost implications of the alternatives that have potential for enhancing the value of the
project:

¢ Project plans, including cross-sections, for the North and South Bypass contracts, dated
1/10/2007, prepared by O’Brien & Gere

¢ “Traffic Capacity Analysis” (South & North Bypass), dated August 2004, prepared by Chasman
& Associates, L.L.C.

o “Detail Estimate: Cost Estimate Report” (Engineer’s Estimate), dated 2/8/2007, of unknown
origin (from the GDOT database)

¢ Revised Project Concept Report- South McRae Bypass, dated February 25, 2004, prepared by
GDOT

* Revised Project Concept Report- North McRae Bypass, dated February 25, 2004 prepared by
GDOT

* “EDS-441(12) Telfair County South McRae Bypass Over Sugar Creek (P.L No. 53110) Revised
Hydraulic and Hydrology Study” dated March 8, 2007 prepared by GDOT.
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Information relating to the project’s purpose and need, owner concerns, project stakeholder concerns,
design criteria, project constraints, funding sources and availability, regulatory agency approval
requirements, and the project’s schedule and costs are very important as they provide the VE team with
insight as to how the project has progressed to its current state.

Project cost data provided by the designers was used by the VE team as the basis for a comparative
analysis with other similar projects. To prepare for this exercise, the VE Team Leader used the cost
estimate provided by GDOT to develop a cost model for the North and South McCrea Bypass projects.
The models (described in the Cost Model section of this report) were used to distribute the total project
cost among the various elements or functions comprising the project. The VE team used this data to
identify the high cost elements or functions that drive the project and the elements or functions providing
little or no value so that the team could effectively use its time and focus on reducing or eliminating the
impact of those elements.

VALUE ENGINEERING WORKSHOP EFFORT

The VE workshop effort consisted of a 4-day workshop beginning with an orientation/kick-off meeting
‘May 21, 2007 and concluding with the final VE presentation on May 24, 2007. During the workshop, the
VE Job Plan was followed in compliance with FHWA guidelines. The job plan guided the search for
alternatives to mitigate or eliminate high cost drivers, support functions providing little or no value, and
potential project risk elements. Alternatives to specifically address the owner’s project concerns and
enhance value by improving operations, reducing maintenance requirements, enhancing constructibility,
and providing missing or less than optimum functionality were also entertained. The Job Plan included
six phases:

Information Gathering Phase

Function Identification and Analysis Phase
Creative Idea Generation Phase
Evaluation of Creative Ideas Phase
Alternative Development Phase
Presentation Phase

e o6 o o ¢ o

Information Gathering Phase

At the beginning of the study, the decisions that have influenced the project’s design and proposed
construction methods had to be reviewed and understood. For this reason, GDOT and the design team
sent information (described above) to the VE team prior to the study and, following a short orientation
session, the workshop was kicked off with a presentation of the project to the team. The presentation
highlighted the information provided in the written documentation and expanded on that information to
include a history of the project’s development and any underlying influences that caused the design to
develop to its current state. During this presentation, VE team members were given the opportunity to
ask questions and obtain clarifications of the information provided.
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Function Identification and Analysis Phase

Having gained some information on the project, the VE team proceeded to further enhance its project
knowledge by defining the functions provided, identifying the costs to provide these functions, and
determining whether the value provided by the functions has been optimized. Function Analysis is a
means of evaluating a project to determine if the expenditures actually perform the requirements of the
project, or if there are disproportionate amounts of money spent on support functions. The elements
performing support functions add cost to the final product, but have a relatively low worth to the basic
function.

Function is defined as the “intended use” of a physical or process element. In the value analysis process,
the team attempted to identify functions in the simplest manner using active verb/measurable noun word
combinations. Sometimes modifying adjectives were used with the noun to clarify the definition. To
accomplish this, the team first looked at the project in its entirety and randomly listed its functions which
were recorded on Random Function Analysis worksheets (provided in the Function Identification and
Analysis section). The individual function(s) were identified for the major components of the project
depicted on the cost model(s).

After identifying the functions, the team classified the functions according to the following:

Abbreviation Type of Function Definition
HO Higher Order The primary reason the project is being considered or
‘ project goal
B Basic A function the must occur for the project to meet its higher
order functions
S Secondary A function that occurs because of the concept or process
selected and may or may not be necessary
R/S Required Secondary A secondary function that may not be necessary to perform

the basic function but must be included to satisfy other
requirements or the project cannot proceed

G Goal Secondary goal of the project
0 Objective Criteria to be meet
LO Lower Order A function that serves as a project input

Higher order and basic functions provide value while secondary functions tend to reduce value. Thus, the
team works in future phases to reduce the impact of secondary functions and thus enhance project value.

To further clarify the impact of the various functions, the team analyzed the costs to provide the functions
or group of functions provided by a specific project element using the cost estimate and cost model(s).
Where possible, they seek to benchmark the costs for providing functions, i.e., finding the lowest cost, or
worth, to perform the function, using published data from other sources or team knowledge obtained
from working on other similar projects to establish cost goals and then comparing them to the current
costs. By identifying the cost and worth of a function or group of functions, cost/worth ratios were
calculated. Cost/worth ratios greater than 1 indicated that less than optimum value was being provided.
Those project functions or elements with high cost/worth ratios became prime targets for value
improvement.
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As well as looking at areas with high cost/worth ratios, the team used the cost model(s) to seek out the
areas where most of the project funds are being applied. Because of the absolute magnitude of these high
cost elements or functions, they too became initial targets for value enhancement.

Overall, these exercises stimulated the VE team members to focus on apparently low value areas and
initially channel their creative idea development in these places.

Creative Idea Generation Phase

This VE study phase involved the creation and listing of ideas. Starting with the functions or project
elements with high cost/worth ratios, a high absolute cost compared to other elements in the project, and
secondary functions providing little or no value, the VE team generated as many ideas as possible to
provide the necessary functions at a lower total life cycle cost, or to improve the quality of the project.
Ideas for improving operation and maintenance, reducing project risk, and simplifying constructibility
were also encouraged. At this stage of the process, the VE team was looking for a large quantity of ideas
and free association of ideas. Creative Idea Listing worksheets were generated and organized by the
function or project element being addressed.

GDOT and the design team may wish to review these creative lists since they may contain ideas that
were not pursued by the VE but can be further evaluated for potential use in the design.

Evaluation/Judgment Phase

Since the goal of the Creative Idea Generation phase was to conceive as many creative ideas as possible
without regard for technical merit or applicability to respond to the project goals, this phase of the
workshop focused on identifying those ideas that respond to the project value objectives and are worthy
of additional research and development before being presented to the owner. The selection process
consisted of evaluating the ideas originated during the Creative Idea Generation phase based on the
owner’s value objectives identified through conversations and questions during the designer’s briefing.

Based on the team’s understanding of GDOT’s value objectives, each idea was compared with the
present design concept and the advantages and disadvantages of each idea were discussed. How well an
idea met the design criteria was also reviewed. Based on the results of these reviews, the VE team rated
the idea by consensus using a scale of 1 to 3, with 3 indicating an idea with the greatest potential to be
technically sound and provide cost savings or improvements in other areas of the project; 2 indicating an
idea that provides moderate project value improvement; and 1 indicating an idea with a major technical
flaw or does not respond to project requirements. Generally, ideas rated 3 and 2 are continued to be
pursued in the next phase and presented to GDOT during the presentation phase.
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The team also used the designation “DS” to indicate a Design Suggestion, which is an idea that may not
have specific quantifiable cost savings, but may reduce project risk, improve constructability, help to
minimize claims, enhance operability, ease maintenance, reduce schedule time or enhance project value
in other ways. Design suggestions could also increase a project’s cost but provide value in areas not
currently addressed. These are also developed in the next phase of the VA process.

Development Phase

In this phase, each highly-rated idea was expanded into a workable solution designated as a value
engineering alternative. The development consists of describing the current design and the alternative
solution, preparing a life cycle cost comparison where applicable, describing the advantages and
disadvantages of the proposed alternative solution, and a writing a brief narrative to compare the original
design to the proposed change and provide a rationale for implementing the idea into the design.
Sketches and design calculations, where appropriate, were also prepared in this part of the study. The
value engineering alternatives are included in the Study Results section.

Design suggestions include the same information as the alternatives except that no cost analysis is
performed. They too are included in the Study Results section.

Presentation Phase

The last phase of the workshop was to summarize the results of the study and prepare draft Summary of
Potential Cost Savings worksheets to hand out at the presentation and to present the key VE alternatives
and design suggestions to GDOT and the design team. The purpose of the presentation meeting was to
provide the attendees with an overview of the suggestions for value enhancement resulting from the VE
study, and afford them the opportunity to ask questions to clarify specific aspects of the alternatives
presented. Procedures for implementing the results of the study were discussed and arrangements were
made for the reviewers of the VE report to contact the VE team in order to obtain further clarifications, if
necessary. Draft copies of the Summary of Potential Cost Savings worksheets were given to facilitate a
timely review and speedy implementation of the selected ideas.

POST-STUDY PROCEDURES

The post-study portion of the VE study consisted of the preparation of this Value Engineering Study
Report. Personnel from GDOT and the design team will analyze each alternative and prepare a short
response, recommending incorporation of the alternative into the project, offering modifications before
implementation, or presenting reasons for rejection. LZA is available at your convenience as you review
the alternatives. Please do not hesitate to call on us for clarification or further information as you consider
an implementation approach.

Upon completing their reviews, GDOT and the designer will meet and, by consensus, select those VE
alternatives and design suggestions that provide good value to incorporate into the project.
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VALUE ENGINEERING WORKSHOP PARTICIPANTS

The VE team was organized to provide specific expertise in the unique project elements involved with
the McRae Bypass Project. Team members consisted of a multidisciplinary group with professional
planning, design and construction experience and a working knowledge of VE procedures. The VE team
included the following:

Participant Specialization Affiliation

John Tiernan, PE Structures ARCADIS

Harley Griffin, PE Highway Design/ Constructability ~ Delon Hampton & Associates
Geeta Bhatt, PE Highway Design HNTB

George Hunter, PE, PMP, CVS VE Team Leader Lewis & Zimmerman Associates
DESIGNER BRIEFING

An overview of the project was presented on May 21, 2007 by representatives from GDOT and the
design team. The purpose of this meeting, in addition to being an integral part of the Information
Gathering Phase of the VE Study, was to bring the VE team “up-to-speed” regarding the overall project
specifics. Additionally, the meeting afforded GDOT and design staff the opportunity to highlight in
greater detail those areas of the project requiring additional or special attention.

VALUE ENGINEERING TEAM PRESENTATION

A presentation was conducted on May 24, 2007 at GDOT Headquarters to review VE alternatives with

GDOT and representatives from the design team. Copies of the Summary of Potential Cost Savings and
Value Engineering Alternatives and Design Suggestions were provided to the attendees. An attendance

list for the meeting is attached.
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COST MODEL

The attached cost histogram displays the major construction elements identified in the cost estimate
prepared by the designer in descending order of magnitude and thus identifies the high cost areas in
the project and provides the VE team with a focus for its work during the study.

For the South Bypass project, 19% of the construction items represent about 82% of the project costs.
They are:

¢ Paving
e Sugar Creek Bridge
e Unclassified excavation

For the North Bypass project, 26% of the construction items represent about 80% of the project costs.
They are:

Little Ocmulgee River Bridge
Borrow

Paving

Norfolk-Southern Railroad Bridge
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COST HISTOGRAM ‘I

Sugar Creek Bridge

Unclassified Excavation

Borrow

Clearing and Grubbing

Drainage/Box Culverts

Detour Paving

Erosion Control

Misc. (Guard Rail/Approach
Slab/ Filed Office)

Signing/Markings

Grassing/Landscaping

Traffic Control

PROJECT: South Bypass EDS-441 (12)
CUM.
PROJECT ELEMENT COST PERCENT PERCENT
Paving 7,063,796 4237% 4237%
Sugar Creek Bridge 5,130,000 30.77% 73.14%
Unclassified Excavation 1,629,463 9.77% 82.92%
Borrow 899,540 5.40% 88.31%
Clearing and Grubbing 750,000 4.50% 92.81%
Drainage/Box Culverts 421,338 2.53% 95.34%
Detour Paving 208,200 1.25% 96.59%
Erosion Control 198,000 1.19% 97.77%
Misc. (Guard Rail/Approach Slab/ Filed Office) 180,731 1.08% 98.86%
Signing/Markings 81,801 0.49% 99.35%
Grassing/Landscaping 63,483 0.38% 99.73%
Traffic Control 45,000 0.27% 100.00%
Subtotal| $ 16,671,352 " .
Escalation@ 10.00% |$ 1,667,135
SUB-TOTAL $ 18,338,487 | Comp Mark-up: 10%
~ Rightof Way SUB-TOTAL $ 767,000 -
e _$ 19,105,487
Paving

0 1,000,000 2,000,000 3,000,000

Costs in graph are not marked-up.

4,000,000

5,000,000 6,000,000 7,000,000
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COST HISTOGRAM £I

PROJECT: North Bypass EDS-441 (13) and BR-0001-00 (20)

CUM.

PROJECT ELEMENT ) COST PERCENT PERCENT

Little Ocmulgee River Bridge 9,559,688 34.08% 34.08%
Borrow 7,602,212 27.10% 61.19%
Paving 4,004,212 14.28% 75.46%
Norfolk-Southern Railroad Bridge 1,509,750 5.38% 80.85%
US-280 Bridge 1,163,200 4.15% 84.99%
Clearing and Grubbing 1,150,000 4.10% 89.09%
Heart of Georgia Railroad Bridge ‘ 1,082,800 3.86% 92.95%
Unclassified Excavation 753,575 2.69% 95.64%
Misc. (Guard Rail/Approach Slab/ Filed Office) 382,930 1.37% 97.01%
Erosion Control 368,767 1.31% 98.32%
Drainage/Box Culverts 313,640 1.12% 99.44%
Traffic Control 90,000 0.32% 99.76%
Signing/Markings 67,375 0.24% 100.00%
Detour Paving 0 0.00% 100.00%
Grassing/Lanscaping 0 0.00% 100.00%

Subtotal| $ 28,048,149 100.00%
Escalation@ 10.00% |$ 2,804,815
SUB-TOTAL $ 30,852,964 | Comp Mark-up: 10%

Right of Way SUB-TOTAL $ 4,350,000
S $ 35,202,964

| {

Little Ocmulgee River Bridge
Borrow

Paving

Norfolk-Southern Railroad Bridge
US-280 Bridge

Clearing and Grubbing

Heart of Georgia Railroad Bridge
Unclassified Excavation

Misc. (Guard Rail/Approach Slab/ Filed Office)
Erosion Control

Drainage/Box Culverts

Traffic Control

Signing/Markings

Detour Paving

Grassing/Lanscaping

o

2,000,000 4,000,000 6,000,000 8,000,000 10,000,000

Costs in graph are not marked-up.
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FUNCTION ANALYSIS

Function Analysis of the McRae Bypass project was performed to: (1) understand the project purpose
and need, (2) define the requirements for each project element, (3) ensure a complete and thorough
understanding by the VE team of the basic function(s) needed to attain the given project purpose and
need, (4) identify other public goals, and (5) identify secondary functions that should be addressed by the
VE team. The Random Function Analysis worksheets completed by the team for the project in its
entirety and the various elements follow.

The overall corridor objective is to increase the economic development for the region. In support of this
objective, the McRae Bypass project must “Increase Traffic Capacity” and ““Separate Highway/Town” as
the basic functions of the project. In support of the basic functions, the required secondary functions
include, “Connect US-441/Local Roads,” “Flyover Waterbodies” and “Separate Opposing Lanes,” “Add
Lanes.” In the opinion of the VE team, all remaining functions are secondary in that they support the
basic functions but the project did not necessarily have to carry them out to achieve the basic function.
The secondary functions include: “Eliminate Railroad Crossing” and “Separate Highway/Railroad
Grades.”

120



RANDOM FUNCTION ANALYSIS

PROJECT: McCrae Bypass Project SHEET NO.: 1of1l
Georgia DOT
FUNCTION

DESCRIPTION VERB NOUN KIND

Project Increase Traffic Capacity B

Separate Highway/Town B

Eliminate Railroad Crossing S
Increase Economic HO

Development

Connect Local Roads RS
Median Separate Opposing Lanes RS
Paving Add Lanes RS

Separate Highway/Town B

Earthwork Separate Highway/RR Grades S
Flyover Waterbodies RS

Railroad Structures Separate Highway/RR Grades S
River Crossing Structures Flyover Water bodies RS

US-280 Structure Separate Highway/RR Grades S
Intersections Connect US-441/Local Roads ‘RS

Function defined as:

Action Verb

Measurable Noun

Kind:

B = Basic
S = Secondary
RS = Required Secondary

HO -

LO =

Higher Order
Lower Order

121



CREATIVE IDEA LISTING AND EVALUATION OF IDEAS

During the creative phase, numerous ideas were generated for the project using conventional
brainstorming techniques as recorded on the following pages. For the convenience of tracking an idea
through the VA process, the ideas were grouped into the following design disciplines or project elements
and numbered according to the order in which they were conceived. The following letter prefixes were
used to identify the design disciplines and project elements:

Design Discipline or No. of Ideas
Project Element Prefix Generated
Maintain Access MA 16

Alignment A 21
Typical Section TS 10
Structures S 3
Drainage D 2
Constructability C 7

Creative Idea Evaluation

The ideas were ranked on a qualitative scale of 1 to 3 on how well the VE team believed the idea met the
project purpose and need criteria. To assist the team in evaluating the creative ideas, the advantages and
disadvantages of each new idea compared to the existing design solution were discussed based on the
responses of GDOT through questions posed at the designer briefing that identified the following as its
top value objectives:

e Reduce project capital costs
¢ Protect the environment:
o River habitat and wetlands
o Endangered species habitat
e Improve the project’s performance by concentrating on the following design elements:
o Traffic level of service
o Access control (quality of the access and number of points)
o Safety of opposing traffic, i.e., the reason for the divided median
o Safety at intersections of roadways and railroads with US-441 bypass

After discussing each idea, the team evaluated the ideas by consensus. This produced 19 ideas
evaluated as 2 or 3 to carry forward and research and develop into formal value engineering
alternatives and seven ideas to develop as design suggestions to be included in the Study Results
section of the report. When this is not the case, an idea may have been combined with another related
idea or discarded, as a result of the additional research that indicated the concept as not being cost-
effective or technically feasible. The reader is encouraged to review the Creative Idea Listing and
Evaluation worksheets since they may suggest additional ideas that can be applied to the design.
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CREATIVE IDEA LISTING ‘l

PROJECT: ~ McRAE BYPASS EDS-411 (12) AND (13), BR-0001-00 (20) SHEET NO.: 1 of 4
Georgia DOT
NO. IDEA DESCRIPTION RATING
MAINTAIN ACCESS (MA)
MA-1 Cul-de-Sac CR-152/CR-149 and tie back to CR-236 (E) 1
MA-2 Line-up CR-149/CR-152 and Business-441 D.S.
MA-3 Cul-de-Sac CR-236 (W) 1
MA-4 Keep Route 236 as frontage road (pull mainline (M/L) alignment east) ——» One access D.S.
point
MA-5 Eliminate access to prison via US-441; access via US-341 1
MA-6 Eliminate US-441/prison access, provide via CR-236 1
MA-7 Cul-de-Sac Business-441/rely on US-341 as access point to town 1
MA-8 Cul-de-Sac Spring Avenue 1
MA-9 Combine US-280 and Heart of Georgia grade separate, relocate US-280 north 1
MA-10 Place “Oblong” 280 ramp on the north side (in lieu of south side) 1
MA-11 Impinge on wetlands: place ramp at southwest quad 1
MA-12 Line-up park entrance/CR-133 and use standard drivéway design D.S.
MA-13 Cul-de-Sac CR-132, connect CR-132 into CR-133, maintain only CR-133 connection 1
MA-14 At-grade railroad intersection at Norfolk/Southern Railroad 1
MA-15 At-grade railroad — intersection at Heart of Georgia Railroad 1
MA-16 Delay this project 1
ALIGNMENT (A)
A-1 Move M/L 2,200 ft.+ at US-341 location D.S.
A-2 Move M/L east to cross narrow part of Little Ocmulgee River D.S.
A-3 Build 2-lane facility/defer 4-lane divided 3
A-4 Realign M/L at south end to follow Willow Creek Lane — tie back to current alignment D.S.
near Spring Avenue
A-5 Move M/L east at Spring Avenue — reduce embankment 1
Profile Modifications
A-6 Lower profile from PVI STA 119+85 to PVI STA 147+82 to PVI STA 187+65 1
Rating: 1—2 = Not to be developed ~ 3—4 = Varying degrees of development potential 5 = Most likely to be developed

DS = Design suggestion

ABD = Already being done
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CREATIVE IDEA LISTING ‘]

PROJECT: McRAE BYPASS EDS-411 (12) AND (13), BR-0001-00 (20) SHEET NO.: 2 of 4
Georgia DOT
NO. IDEA DESCRIPTION RATING
ALIGNMENT (A) (Continued)
Profile Modifications
A-7 Lower profile at Sugar Creek Bridge (need H,0 levels and span arrangements) 2
A-8 Lower profile at Norfolk/Southern Railroad bridge approximately nine ft. 3
{Combine
with A-12
and C-5)
A-9 Lower profile PVI STA 300+88 to PVI STA 316+00 to PVI STA 331+00 to generate 2
spoils and reduce borrow and review culverts
A-10 Lower profile at Little Ocmulgee River Bridge 2
A-11 Lower profile at US-280 and Heart of Georgia Railroad 1
A-12 Norfolk/Southern Railroad location — lower profile 9 ft. from STA 275+00 to STA 300+00 3
— will bring flatter downgrade
A-13 To keep minimum 2 ft. above 50-year flood level — lower profile from STA 345+00 (0 ft.) 2
to STA 362+00 (6 ft.)
A-14 Lowering profile at STA 362+00 will continue until next PVI STA 366+00 to keep bridge 2
over US-280
A-15 From STA 362-+00 continue lower profile to eliminate bridging over US-280 — (at-grade 2
US-280 intersection)
A-16 Eliminate bridging over Heart of Georgia Railroad along with Alt. No. A-15 1
A-17 Lower +12 ft. at US-280 to +20 ft. at railroad — overall lower profile form US-280 to end 1
of project CR-133
A-18 Alt. No. A-15 will eliminate ramp at US-280 - reduction of construction and tie-in costs 2
with existing ramp at US-280
A-19 Profile from STA 300+00 to STA 309+00 — adjust grades to shift low point near culvert at 2
STA 311400
A-20 Bring grades up by + 7 ft. from STA 311 to STA 321+00 to reduce cut 1
A-21 Lower PVI STA 331+00 2
TYPICAL SECTION (TS)
TS-1 Two-lane in lieu of four-lane (divided) 1
TS-2 Defer 4-lane highway, build now only a two-lane (undivided) and retain right-of-way 3
Rating: 1—2 = Notto be developed = 3—4 = Varying degrees of development potential 5 = Most likely to be developed

DS = Design suggestion

ABD = Already being done
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CREATIVE IDEA LISTING

yZ 4

PROJECT: MCcRAE BYPASS EDS-411 (12) AND (13), BR-0001-00 (20) SHEET NO.: 3 of 4
Georgia DOT
NO. IDEA DESCRIPTION RATING
TYPICAL SECTION (TS) (Continued) l
\
TS-3 11-foot lanes M/L (low volumes) f 2
TS-4 3.6M lanes 'w 1
TS-5 Narrow (20 ft.) median/leave right-of-way width at 250 ft. 3
TS-6 Four-lane undivided/buy right-of-way for future six-lane divided 1
TS-7 Two-lane with TW.L.T.L. 1
TS-8 11-ft. lanes at crossroads 2
TS-9 4-ft. crossroad shoulders 2
TS-10 Use 4.1 slopes in median everywhere possible 2
STRUCTURES (S)
S-1 Use 68 ft. and 69 ft. spans in lieu of longer spans on Little Ocmulgee River Bridge (pile 2
bents)
S-2 Relocate pipe at STA 346+50 to avoid bridge end bent D.S.
S-3 Use pile bents for bents 2, 3, and 4 at Little Ocmulgee River Bridge 2
S-4 Use shorter spans for the Sugar Creek Bridge, also use pile intermediate bents 2
DRAINAGE (D)
D-1 Omit pipe 7/4 —> 7/3 D.S.
D-2 Drainage culvert and #3, use existing pipe to median D.S.
CONSTRUCTION (C)
EDS-441 (12)
C-1 Consider lowering grade between STA 103+50 to STA 109+00 M/L to use existing 2
pavement for staging and finishing grade construction
C-2 Reduce right-of-way mitre on old US-441/US-319 LT. STA 143+20 to STA 144+70 LT; 2
There is enough room to construct the back slope; save trailer
Rating: 1—2 = Not to be developed ~ 3—4 = Varying degrees of development potential 5 = Most likely to be developed
DS = Design suggestion ABD = Already being done
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CREATIVE IDEA LISTING ‘I

PROJECT: MCcRAE BYPASS EDS-411 (12) AND (13), BR-0001-00 (20) SHEET NO.: 4 of 4
Georgia DOT
NO. IDEA DESCRIPTION RATING
CONSTRUCTION (C)
EDS-441 (12)
C-3 Consider lowering grade between STA A139+ to STA 160+00 three feet to reduce 1
embankment
e Designissue: consider adding paved flume at STA 195+00 Limited
C-4 Consider lowering bridge profile between STA 229+85 and STA 239+15 (Sugar Creek) 2
e Design issue: Structure NO. 11/4 — Does not tie to edge of pavement (Combined
o Design Issue: Where mainline profile grade is lower, adjust side street profiles with A-7)
C-5 Lower Railroad bridge profile between STA 280+52 and STA 282+96 to get roadway 3
under transmission line and reduce embankment, bridge finish grade to be lowered 9.5 ft + (Combined
with A-8 and
A-12)
C-6 Lower grade between STA 385+00 to STA 415+00 to use the existing pavement for 2
transitions in staging shifts See others
C-7 Reduce the railroad bridges finish grades to lessen embankment for roadway

Rating: 1—2 = Notto be developed  3—4 = Varying degrees of development potential

DS = Design suggestion ABD = Already being done

5 = Most likely to be developed
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