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Dear Ms. Myers:

Lewis & Zimmerman Associates, Inc. is pleased to submit four hard copies and one CD-ROM of the
referenced value engineering study report. This project isin the GDOT long-range capital plan and its
cost is expected to escalate significantly as time passes. Thus, the objective of the VE effort wasto
identify opportunities to reduce its cost and enhance the value and constructability of the project.

The project’s cost is being driven by two major e ements: right-of-way and pavement. Therefore, the VE
team devel oped numerous alternatives for reducing these two items. If the typical section can be reduced
to a minimum by reducing lane widths from 12 ft. to 11 ft., reducing the size of the gutter pans, and
eliminating the 4-ft. buffer between the | eft-turn lanes placed in a pocket in the median and the through
lanes, about $15.4 million can be saved in these areas.

Other significant cost savings potentially exist with the bridges, sidewalks and earthwork.
We thank you for your assistance during the course of the VE team’s work. Please do not hesitate to call
upon us if you or any of the reviewers have any questions regarding the information presented in this

report.

Sincerely yours,

LEWIS & ZIMM

Vice President

Value Consulting Services
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EXECUTIVE SUMMARY

INTRODUCTION

This value engineering (VE) study report documents 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 widening of SR 360 from SR 120/Charles Hardy Parkway
to SR 176/Lost Mountain Road (Federal Aid Project CSSTP-0006-00(049), P.I. # 0006049) being
designed for GDOT by Mulkey Engineers & Consultants. The project was at the Preliminary
Engineering stage of completion and is part of GDOT’s long-term capital plan.

The VE workshop was conducted February 12 — 15, 2008, in GDOT’s Atlanta Headquarters Office.
Comprising the VE team were a highway engineer, a bridge engineer, a construction specialist and a
Certified Value Specialist facilitator. The team used the following six-phase VE Job Plan to guide its
deliberations:

Information Gathering Phase

Function Analysis Phase

Creative Idea Generation Phase
Evaluation/Judgment of Creative Ideas Phase
Alternative Development Phase

Presentation Phase

PROJECT DESCRIPTION

Traffic in the SR 360 corridor from SR 120 in Paulding County to SR 176 in Cobb County is
expanding due to extensive residential and commercial development. The corridor connects two
cities, Marrietta and Dallas. This project widens SR 360 from a two-lane road to a four-lane divided
highway with a raised median and additional right and left turn lanes to alleviate the congestion and
make the city-to-city corridor more accessible.

The project is 6.2 miles long with 50% in Paulding County and 50% in Cobb County. The project
will start about 1,287 feet west of SR 120 and end about 751 feet east of SR 176. There will be eight
signalized intersections, five replacements and three new. In addition, there will be several median
breaks for some of the roads teeing into SR 360 and for U-turns between intersections.

The typical section will consist of four 12-foot lanes (two in each direction), 24-foot-wide raised
median with 30-in.-wide curb and gutter sections at the outside edges and median, and sidewalks in
urban shoulders. The design speed is 45 mph. On the east side of SR 176, the lanes will be 11 ft.
wide, with a 7-ft.-wide sidewalk behind the curb and gutter with a retaining wall to minimize the
impacts to the church and avoid impacts to an historic resource in the northeast quadrant of the
intersection. At this intersection, two left-turn lanes for the southbound to eastbound movement and
westbound to southbound movements will be provided.



The proposed right-of-way will be approximately 150 feet wide. Some areas may require varying
right-of-way widths to avoid or minimize impacts. Construction of the widened roadway will require
some embankment areas and some cut areas, which will expand the need for right-of-way, and in
some cases, require the displacement of existing structures. A total of 27 residences and eight
businesses will be displaced. A retaining wall will be constructed in front of a dentist’s office to
avoid taking this property.

Eleven streams will be crossed, necessitating two bridges and nine culverts. The first bridge will
replace an existing triple box culvert (10 ft. x 9 ft. high) over Powder Springs Creek. It will consist of
- a three-span structure with precast, prestressed concrete AASHTO girders and a cast-in-place
concrete deck with cast-in-place concrete traffic barriers at the perimeter. The second will span
another stream, although its construction has yet to be decided.

As part of the project, existing utilities, including a water trunk line feeding Paulding County,
electric, gas and telephone lines will be relocated. Both a closed, piped drainage system and ditch
system to the outside of the urban shoulder will be provided for storm water control. Grass and
mulch will also be provided. Where fill slopes are less than 4 horizontal to 1 vertical, W-beam
guardrail will be placed behind the sidewalk, which will be moved two feet from the back of the
concrete curb.

This project is a long-term project in the GDOT capital plan and as such has not been funded for
construction. The total project cost is $187.5 million in 2018 dollars.

OBJECTIVES

Although the project is in the long-term capital program, there is a desire to complete the engineering
in the most cost-effective manner. Thus, GDOT engaged this VE study to identify opportunities to
‘improve the value of the project by saving costs, enhancing safety and improving constructability.

RESULTS OF THE STUDY

All of the alternatives developed by the VE team are summarized on the following Summary of
Value Engineering Alternatives table and detailed in the Study Results section of the report. Two
elements are driving the cost of the project: the pavement and the right-of-way. Thus, the VE team
focused most of its efforts on identifying ways to reduce both, sometimes simultaneously.

The primary way to reduce the amount of pavement is to reduce lane widths from 12 ft. to 11 ft.
Alternative Numbers (Alt. Nos.) P-1 (reducing the width of all lanes), P-2 (reducing the width of the
through lanes only), P-3 (reducing the width of the inside through lanes only), and P-4 (reducing the
width of the turn lanes only) provide different approaches for accomplishing this. Since this roadway
will be built as an urban section with curbs and gutters at the edges of the pavement, which provides
additional maneuvering room, and the fact that truck traffic is very low, all of these remain viable
options with a maximum of about $5.6 million to be saved. Included in this savings is some right-of-
way costs because, as the lanes are narrowed and the outside edge of the typical section is moved
toward the center, less land is required.



Other options for reducing the pavement involve reducing the length of turn lanes and eliminating
one or more U-turns with their associated deceleration lanes.

Reducing the right-of-way can be accomplished in several ways. First, the gutter pan can be reduced
- from 24 in. to either 12 in. or 18 in., as shown in Alt. Nos. ROW-1 and ROW-2, respectively. This
again results in compressing the typical section toward the center to reduce the amount of land
required. Second, GDOT may decrease the median width from 24 ft. to either 22 ft. or 20 ft., as
illustrated in Alt. Nos. ROW-4 and ROW-5, respectively. The third option is reduce the urban
shoulder from 16 ft. to 12 ft. wide, as shown in Alt. No. ROW-8.

If all of the lanes are reduced to 11 ft. wide, the gutter pans reduced to 12 in. wide, and the median
reduced to 19 ft. wide by eliminating the 4-ft. buffer between the left-turn lane in the median and the
inside through lane, a combination of selected alternatives, then the total typical section is reduced by
11 ft. This produces a combined $15.4 million (8.2%) cost savings for the project, which is captured
in Alt. No. ROW-10.

Another expensive element of the project is the sidewalks. Given the fact that very few houses or

commercial facilities front on SR 360, the value of the sidewalks is questioned. By eliminating most
of the sidewalks, significant costs can be saved, as noted in Alt. S-3. Another option is to use asphalt
in lieu of concrete for the sidewalk construction to save about $2.7 million, as shown in Alt. No. S-2.

As currently shown, a 4 horizontal to 1 vertical (4:1) slope is used frequently for both cut and fill
areas. Alt. Nos. E-1 and E-3 suggest using 2:1 slopes with guardrails at the edge of the embankments
to reduce the earthwork and impact to adjacent properties. These might be more cost avoidance
alternatives because drainage ditches have yet to be added to the cross sections, which will move the
land impacts out even further. This, in turn, could lead to additional property takes.

In reviewing the alternatives, note that some are mutually exclusive or interrelated. Therefore, the
total potential cost savings achievable will be dependent upon the combination of ideas selected for
‘implementation.
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STUDY RESULTS

INTRODUCTION

The results are the major feature of this value engineering study since they portray the benefits that
can be realized by GDOT, the users, and Mulkey Engineers and Consultants, the designer. The
results will directly affect the project design and require coordination between GDOT 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 GDOT’s project value objectives. Research performed on
those ideas considered to have the 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. For each alternative developed, the following
information is provided:

e A summary of the original design,

e A description of the proposed change to the project,

o 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 the alternative, and

e A brief narrative to compare the original design and the proposed change and provide 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, whenever possible. If prices were not available, cost databases from GDOT and team
members were consulted.

Each alternative developed is identified with an alternative number (Alt. No.) that can be tracked
through the value engineering process, thus facilitating referencing among the Creative Idea Listing
and Evaluation worksheets, the alternatives, and the Summary of VE Alternatives table. The Alt. No.
contains one of the following letter prefixes indicating the project element being addressed:

e Pavement = P

e Right-of-Way = ROW
¢ General = @

e Bridge = B

e Sidewalk " = S

o EBarthwork = E

Summaries of the alternatives are provided on the Summary of VE Alternatives table which divide
the Study Results section.



KEY ISSUES

This project has been placed in GDOT’s long-range capital plan. Its cost is significant especially for
pavement and right-of-way, which will only escalate over time.

STUDY OBJECTIVES

GDOT has a variety of projects competing for limited funds and thus desires to obtain the maximum
value for each dollar spent. The objective of this VE study was to identify specific changes to the
project that will reduce cost, yet provide the needed additional capacity for this rapidly growing
corridor and connector of two cities.

RESULTS OF THE STUDY

Research of the ideas identified as having potential for enhancing the value of the project resulted in
the development of 25 alternatives with cost saving opportunities. The following highlights the
alternatives with significant cost impacts that are detailed in the remainder of this section.

Two elements are driving the cost of the project: the pavement and the right-of-way. Thus, the VE
team focused most of its efforts on identifying ways to reduce both, sometimes simultaneously.

The primary way to reduce the amount of pavement is to reduce lane widths from 12 ft. to 11 ft.
Alternative numbers (Alt. Nos.) P-1 (reducing the width of all lanes), P-2 (reducing the width of the

- through lanes only), P-3 (reducing the width of the inside through lanes only), and P-4 (reducing the
width of the turn lanes only) provide different approaches for accomplishing this. Since this roadway
will be built as an urban section with curbs and gutters at the edges of the pavement, which provides
additional maneuvering room, and the fact that truck traffic is very low, all of these remain viable
options, with a maximum of about $5.6 million to be saved. Included in this savings are some right-
of-way costs because, as the lanes are narrowed and the outside edge of the typical section is moved
toward the center, less land is required. e :

Other options for reducing the pavement involve reducing the length of turn lanes and eliminating
one or more U-turns with their associated deceleration lanes.

Reducing the right-of-way can be accomplished in several ways. First, the gutter pan can be reduced
from 24 in. to either 12 in. or 18 in., as shown in Alt. Nos. ROW-1 and ROW-2, respectively. This
again results in compressing the typical section toward the center to reduce the amount of land
required. Second, there is decreasing the median width from 24 f. to either 22 ft. or 20 ft., as
illustrated in Alt. Nos. ROW-4 and ROW-5, respectively. The third option is reduce the urban
shoulder from 16 ft. to 12 ft. wide, as shown in Alt. No. ROW-8.

If all of the lanes are reduced to 11 ft. wide, the gutter pans reduced to 12 in. wide, and the median
reduced to 19 ft. wide by eliminating the 4-ft. buffer between the lefi-turn lane in the median and the



inside through lane, a combination of selected alternatives, then the total typical section is reduced
by 11 ft. This produces a combined $15.4 million (8.2%) cost savings for the project, which is
captured in Alt. No. ROW-10.

Another expensive element of the project is the sidewalks. Given the fact that very few houses or
commercial facilities front on SR 360, the value of the sidewalks is questioned. By eliminating most
of the sidewalks, significant costs can be saved, as noted in Alt. S-3. Another option is to use asphalt

in lieu of concrete for the sidewalk construction to save about $2.7 million, as shown in Alt. No. S-2.

As currently shown, a 4 horizontal to 1 vertical (4:1) slope is frequently used for both cut and fill
areas. Alt. Nos. E-1 and E-3 suggest using 2:1 slopes with guardrails at the edge of the embankments
to reduce the earthwork and impact to adjacent properties. These might be more cost avoidance
alternatives because drainage ditches have yet to be added to the cross sections, which will move the
land impacts out even further. This, in turn, could lead to additional property takes.

In reviewing the alternatives, note that some are mutually exclusive or interrelated. Therefore, the
total potential cost savings achievable will be dependent upon the combination of ideas selected for
implementation. :

EVALUATION OF ALTERNATIVES AND DESIGN SUGGESTIONS

When reviewing the study results, each part of an alternative or design suggestion should be
considered 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 design
team 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.

All alternatives should be carefully reviewed 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.

10
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VALUE ENGINEERING ALTERNATIVE ‘l

PROJECT:

DESCRIPTION: USE 11-FT. LANE WIDTHS FOR ALL LANES

SR 360 WIDENING - FROM SR 120/CHARLES HARDY ALTERNATIVE NO.: P-1
PARKWAY TO SR 176/LOST MOUNTAIN ROAD

Cobb and Paulding Counties, Georgia

SHEET NO.: 1 of 4

ORIGINAL DESIGN: (Sketch attached)

* The original design uses the GDOT standard of 12-ft.-wide lanes at all locations.

ALTERNATIVE: (Sketch attached)

Use 11-ft.-wide lanes at all locations along SR 360/Macland Road. Side roads are to remain as designed to
match existing lane tie-in widths.

ADVANTAGES: DISADVANTAGES:

e Reduces cost e Perceived “tight” or narrow turn lanes
e Reducesright-of-way

* Reduces materials

e Reduces displacements (impacts unknown)

DISCUSSION:

The truck traffic percentage is low on this corridor. This in combination with a 45 mph design speed indicates

that there is no need for 12-ft.-wide lanes. Eleven-ft.-wide lanes meet all Federal Highway Administration

(FHWA) requirements for this route. With gutters at the edge of each edge lane, there is an extra margin of

safety.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN 5,586,728 — $ 5,586,728
ALTERNATIVE 0 —_ $ 0
SAVINGS 5,586,728 — $ 5,586,728
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CALCULATIONS ﬂ

PROJECT: WIDENING of SR 360 FROM SR 120/CHARLES HARDY ALTERNATIVE NO.: - \
PARKWAY TO SR 176/LOST MOUNTAIN ROAD
Georgia Department of Transportation

SHEET NO.: 2 of 4
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COST WORKSHEET £]

PROJECT: WIDENING OF SR 360 FROM SR 120/CHARLES HARDY ALTERNATIVE NO. (), ]
PARKWAY TO SR 176/LOST MOUNTAIN ROAD

Georgia Department of Transportation SHEET NO. 4 of 4—

CONSTRUCTION ITEM ORIGINAL ESTMATE PROPOSED ESTIMATE
NO. OF | COST/ NO. OF | COST/
ITEM UNITS UNITS UNIT TOTAL UNITS UNIT TOTAL
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VALUE ENGINEERING ALTERNATIVE ‘l

PROJECT:

DESCRIPTION:

SR 360 WIDENING - FROM SR 120/CHARLES HARDY
PARKWAY TO SR 176/LOST MOUNTAIN ROAD

Cobb and Paulding Counties, Georgia

USE 11-FT. LANE WIDTHS FOR THROUGH LANES ONLY

ALTERNATIVE NO.: P-2

SHEET NO.: 1 of 4

ORIGINAL DESIGN: (Sketch attached)

The original design uses the GDOT standard of 12-ft.-wide lanes at all locations.

ALTERNATIVE:

(Sketch attached)

Use 11-ft.-wide through lanes along SR 360/Macland Road. The side roads are to remain as designed to match
existing lane tie-in widths.

ADVANTAGES:

® o o o o

DISCUSSION:

DISADVANTAGES:

Reduces cost ¢ None apparent
Reduces right-of-way

Reduces materials

Reduces displacements (impacts unknown)
Turn lanes remain wide

The truck traffic percentage is low on this corridor. This in combination with a 45 mph design speed indicates
that there is no need for 12-ft.-wide lanes. Eleven-ft.-wide lanes meet all FHWA requirements for this route.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN $ 4,269,516 — 3 4,269,516
ALTERNATIVE $ 0 — 0
SAVINGS $ 4,269,516 — $ 4,269,516
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CALCULATIONS ll

PROJECT: WIDENING of SR 360 FROM SR 120/CHARLES HARDY ALTERNATIVE NO.:
PARKWAY TO SR 176/LOST MOUNTAIN ROAD
Georgia Department of Transportation

SHEET NO.: 2 of 4
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COST WORKSHEET ‘1

PROJECT: WIDENING OF SR 360 FROM SR 120/CHARLES HARDY ALTERNATIVE NO. F-Z
PARKWAY TO SR 176/LOST MOUNTAIN ROAD
Georgia Department of Transportation SHEET NO. 4 of 4
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VALUE ENGINEERING ALTERNATIVE ZI

PROJECT: SR 360 WIDENING - FROM SR 120/CHARLES HARDY ALTERNATIVENO.: P-3
PARKWAY TO SR 176/LOST MOUNTAIN ROAD
Cobb and Paulding Counties, Georgia

DESCRIPTION:  USE 11-FT.-WIDE LANES FOR THE SR 360 INSIDE SHEET NO.: 1 of 4
THROUGH LANES ONLY

ORIGINAL DESIGN: (Sketch attached)

The original design uses the GDOT standard of 12-ft.-wide lanes at all locations.

ALTERNATIVE: (Sketch attached)

Use 11-ft.-wide lanes for the inside through lanes along SR 360/Macland Road. All other lanes and side roads
are to remain as designed.

~ ADVANTAGES: DISADVANTAGES:
* Reduces cost e Not as great a cost savings as using all 11-ft. lanes
o Reduces right-of-way
» Reduces materials
¢  Qutside “truck” lane remains wide

DISCUSSION:

Truck traffic percentage is low on this corridor. This in combination with a 45 mph design speed indicates that
there is no need for 12-ft.-wide lanes. If there is a concern with the truck traffic, this allows the outside lane to
remain at a 12-ft. width and converts the inside lane to an allowable width per FHWA.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN $ 2,134,655 — $ 2,134,655
ALTERNATIVE $ 0 _ $ 0
SAVINGS $ 2,134,655 — $ 2,134,655
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CALCULATIONS él

PROJECT: WIDENING of SR 360 FROM SR 120/CHARLES HARDY ALTERNATIVE NO.: P -5
: PARKWAY TO SR 176/LOST MOUNTAIN ROAD
Georgia Department of Transportation :
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COST WORKSHEET ‘l

PROJECT: WIDENING OF SR 360 FROM SR 120/CHARLES HARDY ALTERNATIVE NO. f//)“ /;
PARKWAY TO SR 176/LOST MOUNTAIN ROAD
Georgia Department of Transportation SHEET NO. 4‘ of ‘4‘
CONSTRUCTION ITEM ORIGINAL ESTMATE PROPOSED ESTIMATE
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VALUE ENGINEERING ALTERNATIVE ‘1

PROJECT: SR 360 WIDENING — FROM SR 120/CHARLES HARDY ALTERNATIVE NO.: P-4
PARKWAY TO SR 176/LOST MOUNTAIN ROAD
Cobb and Paulding Counties, Georgia

DESCRIPTION:  REDUCE ALL TURN LANES FROM 12 FT. WIDE TO SHEET NO.: 1 of 4
11 FT. WIDE

ORIGINAL DESIGN: (Sketch attached)

The original design uses the GDOT standard of 12-ft.-wide lanes at all locations.

ALTERNATIVE: (Sketch attached)

Reduce all turn lane widths to 11 ft. wide along SR 360/Macland Road. All other lanes and side roads are to
remain as designed.

ADVANTAGES: DISADVANTAGES:

e Reduces cost e Perceived “tight” or narrow turn lanes
+ Reduces right-of-way - o - e Through lane widths could also be reduced
e Reduces materials

e High-speed lanes remain 12 ft. wide

DISCUSSION:

In this alternative, just the slower speed turn lanes are reduced in width while the faster speed through lanes are
maintained. With the gutter pan at the outside of the turn lanes, there is an additional margin of safety even if
the asphalt pavement is narrowed. However, given the low truck traffic volumes and a design speed of 45 mph,
the 12-ft. through lanes are not required. Thus, better options exist than this concept, which saves some costs.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN $ 1,316,765 — $ 1,316,765
ALTERNATIVE $ 0 — $ 0
SAVINGS $ 1,316,765 - k) 1,316,765
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CALCULATIONS []

PROJECT: WIDENING of SR 360 FROM SR 120/CHARLES HARDY ALTERNATIVE NO.: p e 7
PARKWAY TO SR 176/LOST MOUNTAIN ROAD
Georgia Department of Transportation

SHEET NO.: 2 of 4_
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COST WORKSHEET ‘l

PROJECT: WIDENING OF SR 360 FROM SR 120/CHARLES HARDY ALTERNATIVENO. -~ 9
PARKWAY TO SR 176/LOST MOUNTAIN ROAD

Georgia Department of Transportation SHEET NO. 4’ of 4"
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VALUE ENGINEERING ALTERNATIVE ‘]

PROJECT: SR 360 WIDENING - FROM SR 120/CHARLES HARDY ALTERNATIVE NO.: P-6
PARKWAY TO SR 176/LOST MOUNTAIN ROAD
Cobb and Paulding Counties, Georgia

DESCRIPTION: REDUCE TAPER AND STORAGE LENGTHS FOR LEFT- SHEET NO.: 1 of 6
TURN LANES

ORIGINAL DESIGN: (Sketch attached)

Throughout the project, the left-turn lane lengths seem to be extreme in most cases. The left-turn lanes are
placed in the 24-ft.-grassed median and are separated from the through lanes with a 4-ft.-wide painted buffer
strip. This results in an 8-ft.-wide nosing (edge of gutter to edge of gutter) and opening.

ALTERNATIVE: (Sketch attached)

Use minimum storage lengths and taper lengths according to detail “M-3” to allow for fewer pavement areas
where possible based on the traffic counts. The following listed left turns (median openings) can be shorted to
the minimum: STA 37+00 (sht 05 and 06), STA 52+60 (sht 08 and 09), STA 64+80 (sht 10-12), STA 81+20
(Macland Road/Old Mill Road-sht 14), STA 121+00 (U-turn traveling westbound), STA 135+00 (Lake
Road/Smith Road), STA 157+20 (U-turn), STA 191+00 (U-turn), STA-201+00 (U-turn), STA 210+40

(sht 13-37-church) (STA 263+00 (Lire Tree Lane), and STA 307+00 (U-turn).

ADVANTAGES: DISADVANTAGES:

s Reduces pavement sections e Reduces vehicle storage area
¢ Less concrete for median; increases the

amount of grassed area
e Saves cost

DISCUSSION:

In various locations, the left-turn lane storage and taper lengths far exceed what is required. Based on traffic
diagrams for current and projected volumes, there are areas that do not need to be maximized. Reducing their
lengths will result in a cost savings for pavement and increase the green area in the median, which has been
virtually eliminated with all the left-turn lanes.

PRESENT WORTH |  PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN $ 1,570,637 — $ 1,570,637
ALTERNATIVE $ 788,738 — $ 788,738
SAVINGS $ 781,899 — $ 781,899
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CALCULATIONS ll

PROJECT: WIDENING of SR 360 FROM SR 120/CHARLES HARDY

PARKWAY TO SR 176/LOST MOUNTAIN ROAD
Georgia Department of Transportation

ALTERNATIVE NO.:

PG

3ofé

SHEET NO.:

Dedail M5 -
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CALCULATIONS ll

PROJECT: WIDENING of SR 360 FROM SR 120/CHARLES HARDY ALTERNATIVE NO.: P /(/
PARKWAY TO SR 176/LOST MOUNTAIN ROAD
Georgia Department of Transportation

SHEET NO.: 4’ of (/
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CALCULATIONS ll

PROJECT: WIDENING of SR 360 FROM SR 120/CHARLES HARDY ALTERNATIVE NO.:
PARKWAY TO SR 176/LOST MOUNTAIN ROAD P/Q
Georgia Department of Transportation

SHEET NO.: & of (o
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COST WORKSHEET ‘l

|PROJECT:

WIDENING OF SR 360 FROM SR 120/CHARLES HARDY
PARKWAY TO SR 176/LOST MOUNTAIN ROAD

Georgia Department of Transportation

ALTERNATIVENO.  [2- v

SHEET NO.

of Zﬂ

CONSTRUCTION ITEM

ORIGINAL ESTMATE

PROPOSED ESTIMATE

ITEM UNITS T)?V‘H(')SF (EJCP)\JSII'/ TOTAL NUON'I%F CU(?j:‘I:/ TOTAL
Concrede M echia 1790 |20:60, 222700
remoe Batme ik SN [0l T4 45,574
Sub-tota B s, 374
Mark-up at 2.3 105724,2 o002
TOTA 570637 7?)% ’"”3@
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VALUE ENGINEERING ALTERNATIVE ‘]

PROJECT: SR 360 WIDENING - FROM SR 120/CHARLES HARDY
PARKWAY TO SR 176/LOST MOUNTAIN ROAD
Cobb and Paulding Counties, Georgia

DESCRIPTION: REMOVE U-TURN AT STATION 191+00

ALTERNATIVE NO.: P-7

SHEET NO.: 1 of 7

ORIGINAL DESIGN: (Sketch attached)

A U-turn is provided at Station 191+00.

ALTERNATIVE: (Sketch attached)

Delete the U-turn at Station 191+00.

ADVANTAGES: DISADVANTAGES:

e Reduces costs e Less convenient for six residences on the

» Reduces construction schedule
o Increases grassed area in median which is eastbound side
now about 75% concrete

DISCUSSION:

westbound side and five residences on the

Removing this U-turn will increase the distance between median openings to 2,320 ft. People desiring to access
11 residential properties will have to drive further to reach a median opening in order to make a U-turn to access
the properties from the opposite direction. However, costs are saved and more of the median will be green

space.
PRESENT WORTH PRESENT WORTH
COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN $ 205,656 — $ 205,656
ALTERNATIVE $ 7,239 B $ 7,239
SAVINGS $ 198,417 — $ 198,417
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COST WORKSHEET ZI

PROJECT:

Georgia Department of Transportation

WIDENING OF SR 360 FROM SR 120/CHARLES HARDY
PARKWAY TO SR 176/LOST MOUNTAIN ROAD

ALTERNATIVE NO.

SHEET NO.

v
-

of7

CONSTRUCTION ITEM

ORIGINAL ESTMATE

PROPOSED ESTIMATE

ITEM UNITS NU% I%F Ci)Cr)\jSl'l{_/ TOTAL I\KJJ?Q ”C_)SF %?\IS;/ TOTAL
PhN e pio T SY | D10 5974 "60,,‘\% 7 —| —
Cin ¢ v rrer- A 7 e s o 1300 | (%zp
MUeDitad Ghsie | AC | O | ~ - 0,720 850 | (70
fo Cime ‘ﬂ) 4 B - L2% | 5 @o
Crouy@ LIMB AL 2 - - 0‘@% 25 Z |
Miver Grave. PR, | TP | O - | = 1on® 200 &t
Sub-tota ;@ﬁ Zg
Mark-up at S ¢ )(N ;iz,{/[
TOTA 709,65
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VALUE ENGINEERING ALTERNATIVE ‘]

PROJECT:

DESCRIPTION:

SR 360 WIDENING -~ FROM SR 120/CHARLES HARDY ALTERNATIVE NO.: P-8
PARKWAY TO SR 176/LOST MOUNTAIN ROAD
Cobb and Paulding Counties, Georgia

REMOVE U-TURN AT STATION 53+00 SHEET NO.: 1 of 7

ORIGINAL DESIGN: (Sketch attached)

A U-turn is provided at Station 53+00.

ALTERNATIVE:

(Sketch attached)

Delete the U-turn at Station 53+00.

ADVANTAGES: DISADVANTAGES:
¢ Reduces costs o Less convenient for six residences on the
¢ Reduces construction schedule westbound side, six residences on the eastbound
e Increases grassed area in median which is side and the Dallas Learning Center on the
now about 75% concrete eastbound side

DISCUSSION:

Removing this U-turn will increase the distance between median openings to 2,793 ft. People desiring to access
12 residences and the Dallas Learning Center will have to drive further to reach a median opening in order to
make a U-turn to access the properties from the opposite direction. However, costs are saved and more of the
median will be green space.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN $ 310,500 — $ 310,500
ALTERNATIVE $ 7,908 — $ 7,908
SAVINGS $ 302,592 — $ 302,592
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COST WORKSHEET é A

PROJECT: WIDENING OF SR 360 FROM SR 120/CHARLES HARDY ALTERNATIVE NO.
PARKWAY TO SR 176/LOST MOUNTAIN ROAD P/ tg
Georgia Department of Transportation SHEET NO. 7 of 7
CONSTRUCTION ITEM ORIGINAL ESTMATE PROPOSED ESTIMATE
NO. OF | COST/ NO. OF | COST/
ITEM UNITS UNITS UNIT TOTAL UNITS UNIT TOTAL
PA\jw@g ST sY 1992 56,74 92, o0 (7 ; — S
Cut ¢ uren- LF | 0 - - (ko %o | (%20
MeD b Chsioe | KC | O | — | — 0%% | @50 | 277
fo Cime TS | 0 —| - LO7 | b5 | (2%
Craso Lime Gt | o — | - 1,32% | 25 3%
Rieer Grave. FERT. TA) 0 - - 0 %50 | 300 | 9o

Sub-total 4 7% o R

Mark-upat 2.5 7. § % 2 B, 5o0

TOTAL

210,500 |




VALUE ENGINEERING ALTERNATIVE ‘I

PROJECT: SR 360 WIDENING - FROM SR 120/CHARLES HARDY ALTERNATIVE NO.: P-9
PARKWAY TO SR 176/LOST MOUNTAIN ROAD
Cobb and Paulding Counties, Georgia

DESCRIPTION: REMOVE U-TURN AT STATION 307+50 SHEET NO.: 1 of 7

ORIGINAL DESIGN: (Sketch attached)

A U-turn is provided at Station 307+50.

ALTERNATIVE: (Sketch attached)

Delete the U-turn at Station 307+50.

ADVANTAGES: DISADVANTAGES:
e Reducescosts e Lessconvenient for seven residential properties on
e Reduces construction schedule the westbound side and one residential property and

one commercial property on the eastbound side

DISCUSSION:

Removing this U-turn will increase the distance between median openings to 3,302 ft. People desiring to access
eight residences and the Werbell Enterprises LLP will have to drive further to reach a median opening in order
to make a U-turn to access the properties from the opposite direction. However, costs are saved and more of the
median will be green space.

: PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN $ 432,884 — $ 432,884
ALTERNATIVE $ 10,324 —_ S 10,324
SAVINGS $ 422,560 — 3 422,560
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COST WORKSHEET[]

WIDENING OF SR 360 FROM SR 120/CHARLES HARDY

ALTERNATIVE NO.

PROJECT:
PARKWAY TO SR 176/LOST MOUNTAIN ROAD 'P - 9
Georgia Department of Transportation SHEET NO. 7 of 7
CONSTRUCTION ITEM ORIGINAL ESTMATE PROPOSED ESTIMATE
' . | NO.OF | cosT/ NO. OF | COST/
ITEM UNITS | rs | uniT TOTAL UNITS | NIt TOTAL
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VALUE ENGINEERING ALTERNATIVE ‘l

PROJECT: SR 360 WIDENING ~ FROM SR 120/CHARLES HARDY ALTERNATIVE NO.: ROW-1
PARKWAY TO SR 176/LOST MOUNTAIN ROAD
Cobb and Paulding Counties, Georgia

DESCRIPTION:  USE 18-IN.-WIDE CURB AND GUTTERS IN LIEU OF SHEET NO.: 1 of 4

~30-IN.-WIDE CURB AND GUTTERS

ORIGINAL DESIGN: (Sketch attached)

The curb and gutter section is 30 in. wide with a 6-in.-wide curb and 24-in.-wide gutter pan.

ALTERNATIVE: (Sketch attached)

Use an 18-in.-wide curb and gutter section with a 6-in.-wide curb and 12-in.-wide gutter pan and reduce the
width of the right-of-way.

ADVANTAGES: DISADVANTAGES:

e Reduces right-of-way cost e Requires a change in GDOT policy
e Reduces concrete costs

DISCUSSION:

Curbs and gutters primarily mark the edge of the roadway and direct storm water to catch basins or outlets. A
smaller gutter pan will accomplish the same functions and allow the right-of-way of this road to be reduced by 4
ft. (1 ft. for each outside edge and 1 ft. for each median edge) per linear foot of roadway construction. There still
remains a 12-in. shy distance from the asphalt pavement to the face of the gutter, and given the fact that truck
traffic will be low on this roadway, there will be no reduction in safety. Because the right-of-way is a main cost
driver of the project, this saves significant costs. Other states such as Maryland use the narrow gutter on its state
roads for this reason.

PRESENT WORTH PRESENT WORTH

COST SUMMARY ~ INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN $ 2,798,813 — $ 2,798,813
ALTERNATIVE $ 0 — $ 0
SAVINGS $ 2,798,813 — $ 2,798,813
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CALCULATIONS ll

PROJECT:

WIDENING of SR 360 FROM SR 120/CHARLES HARDY ALTERNATIVE NO.: oW —|
PARKWAY TO SR 176/LOST MOUNTAIN ROAD
Georgia Department of Transportation

SHEETNO.. 2 of 4
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COST WORKSHEET zl

PROJECT: WIDENING OF SR 360 FROM SR 120/CHARLES HARDY ALTERNATIVENO. KOW - |
PARKWAY TO SR 176/LOST MOUNTAIN ROAD

Georgia Department of Transportation SHEET NO. 4 of l}—-

CONSTRUCTION ITEM ORIGINAL ESTMATE PROPOSED ESTIMATE
ITEM UNITS T}%;%F C&ﬁ? TOTAL I\LJJON']%F CUONS[:‘/ TOTAL
| ,
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VALUE ENGINEERING ALTERNATIVE ‘I

PROJECT: SR 360 WIDENING —~ FROM SR 120/CHARLES HARDY ALTERNATIVE NO.: ROW-2
PARKWAY TO SR 176/LOST MOUNTAIN ROAD
Cobb and Paulding Counties, Georgia

DESCRIPTION:  USE 24-IN.-WIDE CURB AND GUTTERS IN LIEU OF SHEET NO.: 1 of 4
30-IN.-WIDE CURB AND GUTTERS

ORIGINAL DESIGN: (Sketch attached)

The curb and gutter section is 30 in. wide with a 6-in.-wide curb and 24-in.-wide gutter pan.

ALTERNATIVE: (Sketch attached)

Use a 24-in.-wide curb and gutter section with a 6-in.-wide curb and an 18-in.-wide gutter pan and reduce the
width of the right-of-way.

ADVANTAGES: DISADVANTAGES:

o Reduces concrete cost » Requires a change in GDOT policy
¢ Reduces right-of-way cost

DISCUSSION:

Curbs and gutters primarily mark the edge of the roadway and direct storm water to catch basins or outlets. A
smaller gutter pan will accomplish the same functions and allow the right-of-way of this road to be reduced by 2
ft. (6 1n. for each outside edge and 6 in. for each median edge) per linear foot of roadway construction. There
still remains an 18-in. shy distance from the asphalt pavement to the face of the gutter, and given the fact that
truck traffic will be low on this roadway, there will be no reduction in safety. Because the right-of-way is a main
cost driver of the project, this saves significant costs. Other states such as Florida use the narrow gutter on its
state roads for this reason.

‘ PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN $ 1,399,574 — $ 1,399,574
ALTERNATIVE $ 0 — $ 0
SAVINGS $ 1,399,574 — $ 1,399,574
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CALCULATIONS ll

PROJECT: WIDENING of SR 360 FROM SR 120/CHARLES HARDY ALTERNATIVE NO.: Zow/-Z
PARKWAY TO SR 176/LOST MOUNTAIN ROAD
Georgia Department of Transportation
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COST WORKSHEET ‘I

PROJECT: WIDENING OF SR 360 FROM SR 120/CHARLES HARDY
PARKWAY TO SR 176/LLOST MOUNTAIN ROAD

Georgia Department of Transportation
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SHEET NO.
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VALUE ENGINEERING ALTERNATIVE ‘I

PROJECT: SR 360 WIDENING - FROM SR 120/CHARLES HARDY ALTERNATIVE NO.: ROW-3
' PARKWAY TO SR 176/LLOST MOUNTAIN ROAD
- Cobb and Paulding Counties, Georgia
DESCRIPTION: USE RETAINING WALLS TO ELIMINATE SHEET NO.: 1 of 32

DISPLACEMENTS AT SELECTED LOCATIONS

ORIGINAL DESIGN: (Sketch attached)

The construction easement at Station 21+00 takes away multiple parking spaces from the automobile dealership
at this location. At Stations 31+00 and 60+00, the cut or fill slopes result in residences being displaced.

ALTERNATIVE: (Sketch attached)

Use retaining walls at these locations to reduce the impact to adjacent lands and eliminate right-of-way or
easement purchases. ' :

ADVANTAGES: DISADVANTAGES:

e Reduces displacements e Requires retaining walls

¢ Reduces commercial impact e Adds cost at the commercial location
o Reduces costs at the residences

e Reduces earthwork

DISCUSSION:
Reducing displacements will greatly simplify the right-of-way acquisition process. At the automobile

dealership, it is unlikely that the easement can be obtained for the estimated cost because parking spaces are
crucial to the automobile sales business. Building retaining walls will save right-of-way acquisitions.

Cost Summary at Each Location

Station As Designed Cost Alternate Design Cost Cost Savings
21+00 Lt. $214,168 $264,263 ($50,045)
31400 Lt. $300,381 $217,688 $82,693
60+00 Lt. $277,600 $220,019 $57,581
Totals $792,149 $701,970 $90,179
‘ PRESENT WORTH PRESENT WORTH
COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN 792,149 _ $ 792,149
ALTERNATIVE 701,970 — $ 701,970
SAVINGS 90,179 — $ 90,179
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COST WORKSHEET él

Georgia Department of Transportation

PROJECT: WIDENING OF SR 360 FROM SR 120/CHARLES HARDY
PARKWAY TO SR 176/LOST MOUNTAIN ROAD

ALTERNATIVE NO.

ey
seer ho. 9 ﬁf[ of 27

CONSTRUCTION ITEM

ORIGINAL ESTMATE

PROPOSED ESTIMATE

NO. OF | COSsT/ NO. OF | COST/

ITEM UNITS UNITS UNIT TOTAL UNITS UNIT TOTAL
Lestaripeo & per ey o — - (19 |5%7.82 &5,19(
Coroor Haepor 2 37.5 % (54 %75
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Liewi-oF - LAY Lo | |eqgaze | Go,002
Dispescer4erT Lo [ |Zo,0m0| 22,000
Huo Svpremte Bo,000
000 Hagog  2477% 197, oo
t/w Terte | 277 620
Sub-total 277 o
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VALUE ENGINEERING ALTERNATIVE ‘I

PROJECT: SR 360 WIDENING —~ FROM SR 120/CHARLES HARDY ALTERNATIVE NO.: ROW-4
PARKWAY TO SR 176/LOST MOUNTAIN ROAD
Cobb and Paulding Counties, Georgia

DESCRIPTION: REDUCE THE WIDTH OF THE MEDIAN FROM 24 FT. TO  SHEET NO.: 1 of 4
22 FT. '

ORIGINAL DESIGN: (Sketch attached)

The typical median section is 24 ft. wide with a 30-in.-wide curb and gutter section on each side and a 19-ft.-
wide landscaped area in the middle. When a left-turn lane pocket is formed in the median, there is a 4-ft.-wide
buffer zone between the through travel lane and the left-turn lane.

ALTERNATIVE: (Sketch attached)

Reduce the median width to 22 ft. by decreasing the width of the buffer zone between the left-turn lane and the
through travel lane by 2 ft.

ADVANTAGES: DISADVANTAGES:
e Reduces right-of-way costs e Requires a change in GDOT policy
DISCUSSION:

The median width is dependent upon the room available for the left-turn lanes. Using a 4-ft.-wide buffer zone
between the left-turn lane and the through lane adds pavement and right-of-way costs to the project. In many
instances, there is little or no buffer zone between these two lanes. If the proposed approach is taken on this
project, significant costs can be saved.

PRESENT WORTH |  PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN $ 1,655,346 — $ 1,655,346
ALTERNATIVE $ 0 _ $ 0
SAVINGS $ 1,655,346 — $ 1,655,346
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COST WORKSHEET ‘I

PROJECT: WIDENING OF SR 360 FROM SR 120/CHARLES HARDY
PARKWAY TO SR 176/LOST MOUNTAIN ROAD

Georgia Department of Transportation

ALTERNATIVENO.

SHEET NO.

Row- ¢

4 o 4

CONSTRUCTION ITEM

ORIGINAL ESTMATE

PROPOSED ESTIMATE

ITEM UNITS r\ljJOt\I.ITOSF CU?\IS;/ TOTAL I\EJ%‘%F %?\15']1:/ TOTAL
PAVEMEIDT sy 4205 592 | 257,085
MALL-VP 2375 597750
S0 BTOTRL _consT, 844435
RIGHT- OF - whY |

_ PAvLDWG oTY SE |42790343¢ | (2,66
2% 37790 x.§
cobts couoTY | SF |32790(3.647 (14,585
2'x%1 790 x.5
S0 GTOTRAL 232,251
MALE-UP 2477 %93 (L0
Su ToTRe R oW £eS, 91|

Mark-up at
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VALUE ENGINEERING ALTERNATIVE ‘1

PROJECT: SR 360 WIDENING — FROM SR 120/CHARLES HARDY ALTERNATIVE NO.: ROW-§
PARKWAY TO SR 176/LOST MOUNTAIN ROAD
Cobb and Paulding Counties, Georgia

DESCRIPTION: REDUCE THE WIDTH OF THE MEDIAN FROM 24 FT. TO  SHEET NO.: 1 of 4
20 FT.

ORIGINAL DESIGN: (Sketch attached)

The typical median section is 24 ft. wide with a 30-in.-wide curb and gutter section on each side and a 19-ft.-
wide landscaped area in the middle. When a left-turn lane pocket is formed in the median, there is a 4-ft.-wide
buffer zone between the through travel lane and the left-turn lane.

ALTERNATIVE: (Sketch attached)

Reduce the median width to 20 ft. by decreasing the width of the buffer zone between the left-turn lane and the
through travel lane by 4 ft.

ADVANTAGES: DISADVANTAGES:

¢ Reduces concrete costs e Requires a change in GDOT policy
e Reduces right-of-way costs

DISCUSSION:

The median width depends upon the room available for the left-turn lanes. Using a 4-ft.-wide buffer zone
between the left-turn lane and the through lane adds pavement and right-of-way costs to the project. In many
instances, there is no buffer zone between these two lanes. If the proposed approach is taken on this project,
significant costs can be saved. With few trucks using this route, the need for a buffer zone is questioned.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN $ 3,310,695 — $ 3,310,695
ALTERNATIVE $ 0 _ $ 0
SAVINGS $ 3,310,695 — $ 3,310,695
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ENGINEERS & CONSBULTANTS

1255 CANTON STREET, SUITE 6
ROSWELL, GEORGIA 30075
(678) 461-3511
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COST WORKSHEET ‘]

PROJECT: WIDENING OF SR 360 FROM SR 120/CHARLES HARDY ALTERNATIVENO. ROW -5
’ PARKWAY TO SR 176/LOST MOUNTAIN ROAD ) ,
Georgia Department of Transportation SHEET NO. 4— of 4-
CONSTRUCTION ITEM ORIGINAL ESTMATE PROPOSED ESTIMATE
' B . | No.OF | cosT/ NO. OF | COST/ ,
ITEM unms | e L S TOTAL US| ot TOTAL
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|
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VALUE ENGINEERING ALTERNATIVE ‘l

PROJECT: SR 360 WIDENING — FROM SR 120/CHARLES HARDY ALTERNATIVE NO.: ROW-7
PARKWAY TO SR 176/LOST MOUNTAIN ROAD
Cobb and Paulding Counties, Georgia

DESCRIPTION:  ELIMINATE THE 4-FT.-WIDE BUFFER STRIPS AT THE SHEET NO.: 1 of 4
LEFT-TURN LANE POCKETS IN THE MEDIAN

ORIGINAL DESIGN: (Sketch attached)

A 4-ft.-wide painted pavement area separates the through traffic lanes from the dedicated left-turn lanes cut into
the median.

ALTERNATIVE: (Sketch attached)

Delete the 4-ft.-wide painted pavement area.

ADVANTAGES: DISADVANTAGES:

¢ Reduces the amount of pavement area and ¢ Could be perceived as being less safe
its associated cost

DISCUSSION:

There are many instances where this painted pavement strip has not been installed without any negative
consequences. The cost savings on this project are significant since there is a left-turn pocket over about 70% of

the project’s length.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN $ 1,698,871 — $ 1,698,871
ALTERNATIVE $ 0 _ $ 0
SAVINGS $ 1,698,871 — $ 1,698,871
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COST WORKSHEET ‘l

Georgia Department of Transportation

PROJECT: WIDENING OF SR 360 FROM SR 120/CHARLES HARDY
PARKWAY TO SR 176/LOST MOUNTAIN ROAD

ALTERNATIVENO.  ROW -1

SHEET NO.

4of4,_

CONSTRUCTION ITEM

ORIGINAL ESTMATE

PROPOSED ESTIMATE

| NO.OF | COST/ NO. OF COST/
ITEM UNITS UNITS UNIT TOTAL UNITS UNIT TOTAL
l
PaVenME DT SY | 8426 59| 503 364

Sub-tota

‘Mark-up at

1375 %

TOTA

503 3¢A

/195,502

| L9881
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VALUE ENGINEERING ALTERNATIVE ‘l

PROJECT: SR 360 WIDENING - FROM SR 120/CHARLES HARDY ALTERNATIVE NO.: ROW-8
PARKWAY TO SR 176/LOST MOUNTAIN ROAD
Cobb and Paulding Counties, Georgia

DESCRIPTION: REDUCE WIDTH OF THE URBAN SHOULDER FROM SHEET NO.: 1of 6
16 FT. TO 12 FT.

ORIGINAL DESIGN: (Sketch attached)

The urban shoulder is currently shown at 16 ft. wide, including 2.5 ft. of curb and gutter, 6 ft. of inside grass
strip, 5 ft. of concrete sidewalk, and 2.5 ft. of outside grass strip before the break in the embankment or cut

section.

ALTERNATIVE: (Sketch attached)

Reduce the shoulder width to 12 ft. The new shoulder will include 2.5 ft. of curb and gutter, 2 ft. of inside grass
strip, 5 ft. of concrete sidewalk and 2.5 ft. of outside grass strip. On the attached cross-sections, the savings in
earthwork is drawn as an example.

ADVANTAGES: DISADVANTAGES:

e Reduces right-of-way costs e Utilities would have to be placed under the

e Reduces earthwork (cut and fill) costs sidewalk, making maintenance more difficult
DISCUSSION:

If the shoulder width can be reduced to minimum allowable, there will be noticeable cost savings in right-of-
way purchases and less grass to maintain. Cut and fill earthwork can also be reduced to reduce costs as well.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN $ 5,157,262 — $ 5,157,262
ALTERNATIVE $ 0 _ $ 0
SAVINGS $ 5,157,262 — $ 5,157,262
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CALCULATIONS l]

PROJECT: WIDENING of SR 360 FROM SR 120/CHARLES HARDY
PARKWAY TO SR 176/LOST MOUNTAIN ROAD
Georgia Department of Transportation
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COST WORKSHEET ‘J

PROJECT: WIDENING OF SR 360 FROM SR 120/CHARLES HARDY ALTERNATIVENO. ROW 0D
PARKWAY TO SR 176/LOST MOUNTAIN ROAD

Georgia Department of Transportation SHEET NO. 6 of (o
CONSTRUCTION ITEM ORIGINAL ESTMATE PROPOSED ESTIMATE
NO. OF | COST/ NO. OF | COST/
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VALUE ENGINEERING ALTERNATIVE ‘]

SR 360 WIDENING - FROM SR 120/CHARLES HARDY ALTERNATIVE NO.: ROW-10
PARKWAY TO SR 176/LOST MOUNTAIN ROAD

Cobb and Paulding Counties, Georgia

DESCRIPTION: REDUCE THE BACK OF OUTSIDE CURB TO BACK OF
OUTSIDE CURB DISTANCE TO THE MINIMUM
(COMBINE ALT. NOS. P-1, ROW-1 AND ROW-7)

PROJECT:

SHEET NO.: 1 of 5

ORIGINAL DESIGN: (Sketch attached)

In the typical section, the face of outside curb to face of outside curb dimension is 76 ft., which includes four
30-in.-wide curbs, four 12-ft.-wide paved travel lanes, two 6-in.-wide curbs at the median, and a 19-ft.-wide
landscaped median. Where a left-turn lane is placed in the median, a 4-ft.-wide buffer zone is between the
through lane and the turn lane is also added resulting in an 8-ft.-wide nose piece consisting of two 30-in.-wide
curb and gutter sections and 3-ft.-wide concrete infill piece. Where right-turn lanes are needed, add a 12-ft.-wide
lane to the outside of the through lanes.

ALTERNATIVE: (Sketch attached)

‘Reduce the back of outside curb to back of outside curb dimension to the minimum by using 18-in.-wide curb
and gutter sections at the outside edge of the roadway and at the median, 11-ft.-wide paved travel lanes, and 16-
ft.-wide landscaped median for a total width of 66 ft. At the nose sections where left-turn lanes are added to the
median, use an 11-ft.-wide lane, delete the 4-ft.-wide buffer zone, leaving an 8-ft.-wide median consisting of two
18-in.-wide curb and gutter sections and a 5-ft.-wide concrete infill piece. Use an 11-ft.-wide lane for the four
dedicated right-turn lanes. Move centerline alignment so the total savings in right-of-way occurs on one side of
the road in order to avoid taking some residential and commercial properties.

ADVANTAGES: DISADVANTAGES:

o Reduces right-of-way costs _ e Requires a change in GDOT policy
e Avoids having to take some properties

¢ Reduces pavement costs

* Reduces concrete costs

DISCUSSION:

This project’s cost is driven by right-of-way and pavement. This alternative reduces the width of the typical
section from 77 ft. to 66 ft., back of outside curb to back of outside curb by combining Alt. Nos. P-1, ROW-1
and ROW-7. An additional 1 ft. is saved where there is a right-turn lane. Reducing these to the minimum will
allow the greatest reduction in cost while providing a four-lane divided arterial.

Truck traffic is projected to be very low, and the proposed lane widths and curb and gutter sections are typically
used by other DOTs and are acceptable to FHWA. Thus, safety will not be compromised.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN $ 15,836,265 — $ 15,836,265
. ALTERNATIVE $ 401,153 —_— $ 401,153
SAVINGS $ 15,435,112 — $ 15,435,112
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CALCULATIONS ‘él

WIDENING of SR 360 FROM SR 120/CHARLES HARDY ALTERNATIVE NO.: KOWJ- 1
PARKWAY TO SR 176/LOST MOUNTAIN ROAD

Georgia Department of Transportation
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COST WORKSHEET ‘]

PROJECT: WIDENING OF SR 360 FROM SR 120/CHARLES HARDY ALTERNATIVENO. KOW - [0
PARKWAY TO SR 176/LOST MOUNTAIN ROAD

Georgia Department of Transportation SHEET NO. 4 of 5
CONSTRUCTION ITEM ORIGINAL ESTMATE PROPOSED ESTIMATE
‘ NO. OF | COST/ NO. OF | COST/
ITEM UNITS UNITS UNIT TOTAL UNITS UNIT TOTAL
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COST WORKSHEET ‘1

ALTERNATIVENO., ROW =10

PROJECT: WIDENING OF SR 360 FROM SR 120/CHARLES HARDY
PARKWAY TO SR 176/LOST MOUNTAIN ROAD
Georgia Department of Transportation SHEET NO. & of 25
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VALUE ENGINEERING ALTERNATIVE ‘l

PROJECT: SR 360 WIDENING - FROM SR 120/CHARLES HARDY ALTERNATIVE NO.: G-1
PARKWAY TO SR 176/LOST MOUNTAIN ROAD
Cobb and Paulding Counties, Georgia

DESCRIPTION: IMPROVE INTERSECTION AT POPLAR SPRING ROAD SHEET NO..: 1 of 4

WITH OLD ATLANTA ROAD/MACLAND CIRCLE AND
REMOVE INTERSECTIONS OF ATLANTA ROAD AND
MACLAND CIRCLE WITH SR 360

ORIGINAL DESIGN: (Sketch attached)

Add and improve two intersections at Macland Circle and Old Atlanta Road with SR 360.

ALTERNATIVE: (Sketch attached)

Remove proposed intersections and cul-de-sac Macland Circle and Old Atlanta Road. Improve the intersection
of Poplar Spring Road with Macland Circle/Old Atlanta Road by relocating it south if needed to miss left-turn
pockets from proposed Poplar Spring Road/SR 360 intersection improvements.

ADVANTAGES: DISADVANTAGES:

¢ Reduces costs ¢ Improvements may conflict with new left-turn

e Reduces access to SR 360, thus enhancing pockets proposed along Poplar Spring Road
safety \ e Limits access for property owners

e Reduces right-of-way
e Reduces turn lanes
e Reduces materials

DISCUSSION:

There are too many intersections too close together along SR 360. This alternative eliminates two of them and
channelizes the traffic to Poplar Spring Road before routing it to SR 360. Although this change saves costs, it
can be justified based on safety improvements alone.

The right-of-way impacts are also reduced because the auxiliary lane from Poplar Springs Road to the Macland
Circle intersection is eliminated and replaced with some right-of-way for the cul-de-sac and movement of
Macland Circle and Old Atlanta Road to the south in order to intersect Poplar Springs Road south of the new
left-turn lanes.

‘ PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN 1,061,791 —_— 1,061,791
ALTERNATIVE 687,001 — 687,001
SAVINGS 374,790 — 374,790
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SKETCHES ﬂ

PROJECT: WIDENING of SR 360 FROM SR 120/CHARLES HARDY
PARKWAY TO SR 176/LOST MOUNTAIN ROAD

Georgia Department of Transportation
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CALCULATIONS l]

PROJECT: WIDENING of SR 360 FROM SR 120/CHARLES HARDY ALTERNATIVE NO.:
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Georgia Department of Transportation
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COST WORKSHEET ‘I

PROJECT: WIDENING OF SR 360 FROM SR 120/CHARLES HARDY
PARKWAY TO SR 176/LOST MOUNTAIN ROAD

Georgia Department of Transportation

ALTERNATIVENO. (& —

SHEET NO. Y of 4

CONSTRUCTION ITEM

ORIGINAL ESTMATE

PROPOSED ESTIMATE

NO. OF | COST/

NO. OF | COsT/

ITEM UNITS UNITS UNIT TOTAL UNITS UNIT TOTAL
e SY | 7Y #5377 (3299, 255 |20z | 9S1 0 470799
/1500 A0 CondireiTie SY | 250 |93 200,500 F 0=
/ td
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A )i Froem ndf- SF | /54033, 753 z5) | 23900 [$32L #80 490
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VALUE ENGINEERING ALTERNATIVE ‘l

PROJECT: SR 360 WIDENING - FROM SR 120/CHARLES HARDY ALTERNATIVE NO.: G-2
PARKWAY TO SR 176/LOST MOUNTAIN ROAD
Cobb and Paulding Counties, Georgia

DESCRIPTION: CUL-DE-SAC BULLARD ROAD ON SOUTH SIDE OF SR 360 SHEET NO. 1 of 7
(MACLAND ROAD) AND DELETE THE TEE INTERSECTION

ORIGINAL DESIGN: (Sketch attached)

Bullard Road intersects with SR 360 on the south side of SR 360 at an improved intersection.

ALTERNATIVE: (Sketch attached)

Provide a cul-de-sac on Bullard Road just south of SR 360 and require all traffic to use Florence Road to access
SR 360.

ADVANTAGES: DISADVANTAGES:

e Reduces costs ¢ Reduces access

o FEliminates a dangerous traffic crossing ¢ Lengthens drive for residents located on Bullard
 situation Road

DISCUSSION:

A large proportion of the northbound traffic on Bullard Road comes from Florence Road, turns right onto

SR 360, and then almost immediately turns left onto Bullard Road on the north side of SR 360. The separation
of Bullard Road on the south and north of SR 360 is only approximately 650 ft. This will be a dangerous
situation when the northbound Bullard Road traffic must cross the two through eastbound lanes of SR 360. This
alternative proposes a cul-de-sac on Bullard Road, just south of SR 360. Northbound traffic on Florence Road
would continue north on Florence Road and turn right onto SR 360 at a signalized intersection. This traffic
would then have nearly 2,000 feet to get to the left-turn lane. The few residents living on Bullard Road would
have to go south of Bullard and then north of Florence Road to access SR 360, a slight inconvenience.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN $ 611,942 — $ 611,942
ALTERNATIVE $ 86,900 — $ 86,900
SAVINGS $ 525,042 — $ 525,042
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COST WORKSHEET ‘l

PROJECT: WIDENING OF SR 360 FROM SR 120/CHARLES HARDY ALTERNATIVE NO.
PARKWAY TO SR 176/LOST MOUNTAIN ROAD § - Z_
Georgia Department of Transportation SHEET NO. 7 of 7
CONSTRUCTION ITEM ORIGINAL ESTMATE PROPOSED ESTIMATE
NO. OF | COST/ NO. OF | COST/
ITEM UNITS UNITS UNIT TOTAL UNITS UNIT TOTAL
VANEMBII T S5Y |212%597% |, 27,4 25 | 42\ |59.74 725 745
A 202,654 ANEYA
' - 2% j57, 906 135
Pluo Comls e | Myt §57, gﬁ 43 G
AN 4179, 467 7
Sub-tota /?///;L
Mark-up at /?// 4
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VALUE ENGINEERING ALTERNATIVE ‘l

PROJECT:

DESCRIPTION:

SR 360 WIDENING - FROM SR 120/CHARLES HARDY
PARKWAY TO SR 176/LOST MOUNTAIN ROAD

Cobb and Paulding Counties, Georgia

USE A DOUBLE PRECAST CONCRETE ARCH CULVERT IN
LIEU OF BRIDGE AT POWDER SPRINGS CREEK

ALTERNATIVE NO.: B-1

SHEET NO.: 1 of 6

ORIGINAL DESIGN: (Sketch attached)

A bridge 150 ft. long x 90 ft. 5 in. wide is proposed at the Powder Springs Creek crossing.

ALTERNATIVE:

(Sketch attached)

Use a double-arch, precast concrete culvert.

ADVANTAGES: DISADVANTAGES:

e Reduces cost e None apparent
e Simplifies construction

e Reduces construction schedule

e More attractive structure

DISCUSSION:

A precast concrete arch culvert will be easier, simpler and quicker to construct.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN. $ 5,035,048 — 5,035,048
ALTERNATIVE $ 3,406,877 — 3,406,877
SAVINGS $ 1,628,171 — 1,628,171
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COST WORKSH EET ‘l

PROJECT: WIDENING OF SR 360 FROM SR 120/CHARLES HARDY ALTERNATIVE NO.
PARKWAY TO SR 176/LOST MOUNTAIN ROAD
Georgia Department of Transportation SHEET NO. Co of é
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VALUE ENGINEERING ALTERNATIVE ‘I

PROJECT:

DESCRIPTION:

SR 360 WIDENING - FROM SR 120/CHARLES HARDY
PARKWAY TO SR 176/LOST MOUNTAIN ROAD
Cobb and Paulding Counties, Georgia

USE A SINGLE-SPAN BRIDGE IN LIEU OF A THREE-SPAN

BRIDGE AT EACH BRIDGE SITE

ALTERNATIVE NO.: B-2

SHEET NO.:

1 of 5

ORIGINAL DESIGN: (Sketch attached)

At each bridge site, a three-span bridge with two 30-ft. end spans and one 90-ft. intermediate span is shown. The
bridges have pile-end bents and concrete intermediate bents. Pile footings are assumed at the intermediate bents.

ALTERNATIVE:

(Sketch attached)

At each site, use a single-span bridge W‘ith:a length of 150 ft.

ADVANTAGES: DISADVANTAGES:

e Reduces cost e Heavier beams to set
e Eliminates intermediate bents

e Simplifies construction

e Eliminates disturbance near the creek

(reduces environmental impacts)

DISCUSSION:

By constructing a single-span bridge, the construction is greatly simplified. No excavations or other
construction is necessary near the creek. Only one span of beams must be set, although those beams are
considerably heavier than in the original design.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN 2,840,852 — 2,840,852
ALTERNATIVE 2,655,511 — 2,655,511
SAVINGS 185,341 — 185,341
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COST WORKSHEET ‘l

PROJECT: WIDENING OF SR 360 FROM SR 120/CHARLES HARDY ALTERNATIVE NO.
PARKWAY TO SR 176/LOST MOUNTAIN ROAD B -~ ’2
Georgia Department of Transportation SHEET NO. S of 5
CONSTRUCTION ITEM ORIGINAL ESTMATE PROPOSED ESTIMATE
NO. OF | COsT/ N NO. OF | COST/ -
ITEM UNITS " s | O TOTAL UNITS | UNIT TOTAL
Type L Hoo Petms | LF | 2% |10klY | po ol% . - -
504" BT BesArs LE |46% 19022 17,156 | © | ~ | —
22" er Bz LF | 0 | — | — |2079 @915 %3 4oY
obrt. Cowe,Cu AA | €Y [ 165 557 %500 | O | —| —
PAt [eive Dee- | LB |17 090 7% | © | T T
PiLx53 Pumwe | LE |10 5498 w5950 o -
T oTHAL 420871 349 5, ¥ob
K2 UTES G41,754 7%62(%
%6, 215
Mark-upat 2 37,5
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VALUE ENGINEERING ALTERNATIVE ‘]

PROJECT: SR 360 WIDENING - FROM SR 120/CHARLES HARDY
PARKWAY TO SR 176/LOST MOUNTAIN ROAD

Cobb and Paulding Counties, Georgia

DESCRIPTION: PLACE SIDEWALK ON ONE SIDE OF ROADWAY ONLY

ALTERNATIVE NO.: S-1

SHEET NO.: 1 of 4

ORIGINAL DESIGN: (Sketch attached)

A 5-ft.-wide sidewalk is currently provided on each side of the roadway.

ALTERNATIVE: (Sketch attached)

Eliminate the sidewalk on the right side (south side) of the road.

ADVANTAGES:

e Reduces cost

e Reduces right-of-way

DISCUSSION:

DISADVANTAGES:

e Pedestrians (if any) can only walk on one side of

the road

There does not seem to be much pedestrian traffic along the corridor of the project. Also, if there is any foot
traffic at all, there are more residences on the north side of the road, so the sidewalk should be placed there.
This saves significant project costs.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN $ 2,148,695 — 2,148,695
ALTERNATIVE 0 _ 0
SAVINGS $ 2,148,695 — 2,148,695
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CALCULATIONS []

PROJECT: WIDENING of SR 360 FROM SR 120/CHARLES HARDY ALTERNATIVE NO.: «S - )
PARKWAY TO SR 176/LOST MOUNTAIN ROAD
Georgia Department of Transportation

SHEET NO.: Z of 4
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COST WORKSHEET ‘l

PROJECT: WIDENING OF SR 360 FROM SR 120/CHARLES HARDY ALTERNATIVE NO. 8 -1
PARKWAY TO SR 176/LOST MOUNTAIN ROAD
Georgia Department of Transportation SHEET NO. 4— of 4_.
CONSTRUCTION ITEM ORIGINAL ESTMATE PROPOSED ESTIMATE
NO. OF.| COST/ NO. OF | COST/
ITEM UNITS UNITS UNIT TOTAL UNITS UNIT TOTAL
Concrete Sdewnl¥ | SY 199171357 M37995

Mark-up at

2.
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VALUE ENGINEERING ALTERNATIVE ‘1

PROJECT:

SR 360 WIDENING - FROM SR 120/CHARLES HARDY ALTERNATIVE NO.:  S-2
PARKWAY TO SR 176/LOST MOUNTAIN ROAD

Cobb and Paulding Counties, Georgia

DESCRIPTION: USE ASPHALT IN LIEU OF CONCRETE SIDEWALKS SHEET NO.: 1 of 4
ORIGINAL DESIGN: (Sketch attached)
Five-ft.-wide, 4-in.-thick concrete sidewalks are provided on both sides of the roadway.
ALTERNATIVE: (Sketch attached)
Retain the 5-ft.-wide sidewalks, but in lieu of 4 in. of concrete, use 4 in. of asphalt in its place.
ADVANTAGES: DISADVANTAGES:
e Reduces cost by item selection : e Requires maintenance of grass alongside — cracks
in the asphalt will allow grass to grow
DISCUSSION:

If asphalt is used, it will save costs compared to the concrete. However, asphalt requires more maintenance
because grass can easily grow through cracks in the asphalt. If there is minimal pedestrian travel expected, the
expense of the concrete would not be worth it.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN 4,303,884 — 4,303,884
ALTERNATIVE 2,173,078 — 2,173,078
SAVINGS 130,806 — 130,806
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CALCULATIONS [I

PROJECT: WIDENING of SR 360 FROM SR 120/CHARLES HARDY ALTERNATIVE NO.:
PARKWAY TO SR 176/LOST MOUNTAIN ROAD
Georgia Department of Transportation

SHEET NO.: 2 of 4

+95 dm aghalt
, 2,2‘7570 -—%rw}m@:ﬁ— fﬂﬁh
¥ ! QWQQ‘)
(33503 Y/gu 10BCF ()7,
Both s\des of
Sid e WOl K

10%,207CF

(02207 CF o, 1402 = HIADADO 1bs

e
¥

/5 4D, Q60 Ty | b

RIS

(32‘7@%81& 5 250 f?

519717 SY V) = 26 49¢ 2T

T
R
e

147



COST WORKSHEET é]

PkROJECT: WIDENING OF SR 360 FROM SR 120/CHARLES HARDY ALTERNATIVE NO. 8 - Z
PARKWAY TO SR 176/LOST MOUNTAIN ROAD

Georgia Department of Transportation SHEET NO. 4_ of 4—
CONSTRUCTION ITEM ) ORIGINAL ESTMATE PROPOSED ESTIMATE
NO. OF | COST/ NO. OF | COST/
ITEM UNITS UNITS UNIT TOTAL UNITS UNIT TOTAL

T =t oo o oy £ g g
oS | | 1515 BL4Y 39S

(oot Seeond X | SY  |7y3y 5257 F

Sub-total

215225

Mark-up at .57 < % 07919
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b4 202,955
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VALUE ENGINEERING ALTERNATIVE ‘l

SR 360 WIDENING —~ FROM SR 120/CHARLES HARDY ALTERNATIVE NO.: S-3
PARKWAY TO SR 176/LOST MOUNTAIN ROAD

Cobb and Paulding Counties, Georgia

DESCRIPTION:  USE SIDEWALK ONLY ALONG THE NORTH SIDE OF SR
360 FROM SR 176 TO BULLARD ROAD AND ALONG THE
EAST SIDE OF BULLARD ROAD

PROJECT:

SHEET NO.: 1 of 4

ORIGINAL DESIGN: (Sketch attached)

Five-ft.-wide, 4-in.-thick concrete sidewalks are provided on both sides of the roadway.

ALTERNATIVE: (Sketch attached)

Eliminate the sidewalk altogether, except in the areas at STA 248+00 to STA 330+00 and along the east side of
Bullard Road. At these stations, the sidewalk will only be on the northern side of the roadway. Sidewalk will
remain 5 ft. wide and 4 in. thick.

ADVANTAGES: DISADVANTAGES:

Sidewalks will have to be built at a future date if
pedestrian traffic increases

e Reduces concrete cost .
¢ Provides pedestrian access to homes in close
proximity to the shopping center

DISCUSSION:

Sidewalk does not appear to be a necessity in this highly traveled area. If sidewalk in fact is needed, the area
closest to the Kroger Shopping Center would be most feasible because there are front-facing residences along
SR 360.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN 4,394,250 — 4,394,250
ALTERNATIVE 538,059 — 538,059
SAVINGS 3,856,191 e 3,856,191
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CALCULATIONS ll

PROJECT: WIDENING of SR 360 FROM SR 120/CHARLES HARDY ALTERNATIVENO.: £ -2
PARKWAY TO SR 176/LOST MOUNTAIN ROAD
Georgia Department of Transportation

SHEET NO.: 3 of ¢
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COST WORKSHEET[I

PROJECT:

WIDENING OF SR 360 FROM SR 120/CHARLES HARDY

PARKWAY TO SR 176/LOST MOUNTAIN ROAD

Georgia Department of Transportation

ALTERNATIVE NO. 52 3

SHEET NO.

40f4

CONSTRUCTION ITEM

ORIGINAL ESTMATE

PROPOSED ESTIMATE

NO. OF | COST/ NO. OF | COSsT/
ITEM UNITS UNITS UNIT TOTAL UNITS UNIT TOTAL
A Nl 3 N SoTaty 7 e
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VALUE ENGINEERING ALTERNATIVE ‘I

PROJECT:

SR 360 WIDENING - FROM SR 120/CHARLES HARDY ALTERNATIVE NO.: E-1
PARKWAY TO SR 176/LOST MOUNTAIN ROAD

Cobb and Paulding Counties, Georgia

DESCRIPTION:  USE 2:1 CUT SLOPES IN LIEU OF 4:1 CUT SLOPES IN SHEET NO.: 1 of 3
SELECTED LOCATIONS
ORIGINAL DESIGN: (Sketch attached)
4:1 cut slopes are used throughout the project.
ALTERNATIVE: (Sketch attached)
Use 2:1 cut slopes at selected locations to reduce the impact to properties.
ADVANTAGES: DISADVANTAGES:
e Reduces right-of-way costs - e Produces more slope area that will not be grassed
e Reduces excavation costs ¢ Requires additional borrow material
DISCUSSION:

The right-of-way cost is driving the total cost of this project. By increasing the cut slope to 2:1, less area is
impacted, thus reducing this cost.

Note that drainage ditches have not been placed at the base of the cut sections. If these will be added later, then
the extent of the encroachment onto adjacent properties will increase. The use of the 2:1 cut section will still
result in a net reduction of encroachment area.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN 4,319,746 — $ 4,319,746
ALTERNATIVE 2,630,576 — $ 2,630,576
SAVINGS 1,689,170 — $ 1,689,170
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Alt. E-1

Sht. _Z of
Alternative E-1
Use 2:1 Slopes for All Cut Slopes
Station Limits End Area Earthwork Volume R/W Width R/W Area
41+00 44+60 325 4,333 28 10,080
44+60 48+60 45 667 9 3,600
50+40 55+40 75 1,389 18 9,000
59+40 61+20 80 533 20 3,600
75+00 76+60 8 47 4 640
115+60 119+00 310 3,904 35 11,900
126+00 128+40 300 2,667 70 16,800
131+80 132+60 35 104 10 800
142+80 143+80 45 167 12 1,200
144+00 . 145+00 45 167 8 800
157+40 159+40 230 1,704 28 5,600
166+00 168+20 45 367 10 2,200
169+60 174+20 190 3,237 22 10,120
Subtotal Paulding 76,340
182+20 185+00 40 415 12 3,360
191+60 200+00 380 11,822 50 42,000
208+00 210+20 250 2,037 40 8,800
218+20 221+60 45 567 12 4,080
228+80 230+00 35 156 17 2,040
248+00 254+00 90 2,000 25 15,000
255+40 256+80 15 78 18 2,520
260+00 266+80 25 630 10 6,800
267+80 270+00 45 367 17 3,740
275+60 279+00 320 4,030 55 18,700
280+20 285+60 280 5,600 55 29,700
300+00 303+00 70 778 16 4,800
306+60 308+40 380 2,533 38 6,840
313+80 315+40 80 474 16 2,560
318+80 320+80 8 59 5 1,000
321+80 323+60 170 1,133 38 6,840
Subtotal Cobb , 158,780
Totals 51,962 CcY 235,120 SF
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COST WORKSHEET[I

ALTERNATIVE NO. (& /

PROJECT:  WIDENING OF SR 360 FROM SR 120/CHARLES HARDY
PARKWAY TO SR 176/LOST MOUNTAIN ROAD
Georgia Department of Transportation SHEET NO. 3 of 2
CONSTRUCTION ITEM ORIGINAL ESTMATE PROPQOSED ESTIMATE k
NO. OF | COST/ NO. OF | COST/
UNITS UNITS UNIT TOTAL UNITS UNIT TOTAL
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VALUE ENGINEERING ALTERNATIVE ‘I

PROJECT:

SR 360 WIDENING - FROM SR 120/CHARLES HARDY
PARKWAY TO SR 176/LOST MOUNTAIN ROAD

Cobb and Paulding Counties, Georgia

DESCRIPTION:

USE 2:1 FILL SLOPES IN LIEU OF 4:1 FILL SLOPES,

MOVE THE SIDEWALK CLOSER TO THE EDGE OF
ROAD, AND ADD W-BEAM GUARDRAIL AT THE EDGE
OF THE EMBANKMENT

SHEET NO.:

ALTERNATIVE NO.: E-3

1 of 3

ORIGINAL DESIGN: (Sketch attached)

4:1 fill slopes are used throughout the project except where the fill is exceptionally high, and then 2:1 fill slopes
are used. At locations where a 2:1 fill slope is used, the sidewalk is moved from 6 ft. from the back of the curb

to 2 ft. from the back of the curb and a W-beam guard rail is placed 2 ft. behind the sidewalk.

ALTERNATIVE: (Sketch attached)

Use more 2:1 fill slopes with relocated sidewalks and W-beam guardrail to reduce impacts to adjacent

properties.

ADVANTAGES:

o Reduces right-of-way costs
e Reduces embankment costs

DISCUSSION:

DISADVANTAGES:

¢ Increases areas where the mow strip between the
sidewalk and edge of curb is reduced to 2 ft.

e Increases guardrail to maintain

The total cost of this project is driven by the right-of-way costs. Moving the edge of disturbance caused by the
addition of embankment material will reduce the needed right-of-way. In many instances, the proposed changes
in slope just extend a section where a 2:1 slope already exists or closes in areas between two existing sections
where 2:1 slopes are used with guardrail. This eliminates guardrail end sections and enhances safety.

Note that drainage ditches have not been placed at the base of the fill sections. If these will be added later, then
the extent of the encroachment onto adjacent properties will increase. The use of the 2:1 fill section will still
result in a net reduction of encroachment area.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN $ 3,151,189 — 3,151,189
ALTERNATIVE $ 581,850 — 581,850
SAVINGS $ 2,569,339 — 2,569,339
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Alt. E-3

Sht._Z of_3
Alternative E-3
Use 2:1 Slopes for Fill Slopes
Station Limits End Area | Earthwork Volume R/W Width R/W Area
20+60 22+20 80 474 18 2,880
34+80 35+00 10 7 5 100
36+40 37+20 25 74 15 1,200
38+00 39+60 60 356 24 3,840
59+60 60+00 25 37 20 800
61+80 62+20 10 15 10 400
63+40 64+20 12 36 10 800
67+20 67+80 20 44 15 900
69+40 70+20 40 119 28 2,240
70+60 73+40 20 207 10 2,800
75+00 77+60 35 337 18 4,680
82+20 83+00 225 667 30 2,400
86+20 87+20 50 185 15 1,500
88+60 89+80 50 222 15 1,800
91+40 92+40 45 167 15 1,500
92+40 95+00 200 1,926 30 7,800
102+00 103+00 100 370 15 1,500
105+00 111+80 80 2,015 13 8,840
113+40 115+60 320 2,607 32 7,040
119+20 120+20 50 185 10 1,000
122+00 124+60 75 722 10 2,600
126+60 132+20 80 1,659 17 9,520
135+80 143+60 25 722 5 3,900
146+00 150+60 80 1,363 20 9,200
159+40 162+40 80 889 18 5,400
Subtotal Paulding 15,406 84,640
177+40 178+80 65 337 18 2,520
198+80 200+40 85 504 16 2,560
214+40 217+60 65 770 13 4,160
174+80 176+20 75 389 14 1,960
177+40 178+80 125 648 22 3,080
199+00 200+40 110 570 14 1,960
214+40 217+00 65 626 13 3,380
223+20 223+80 80 178 20 1,200
238+60 241+60 65 722 14 4,200
241+60 245+80 180 2,800 34 14,280
245+80 246+80 65 241 11 1,100
253+80 257+00 180 2,133 26 8,320
288+80 290+60 90 600 18 3,240
295+20 295+60 40 59 8 320
298+00 298+60 45 100 14 840
308+60 309+20 35 78 10 600
324+40 325+20 80 237 18 1,440
333+20 336+40 65 770 17 5,440
Subtotal Cobb 11,763 60,600
Totals 27,169 CcYy 145,240 SF
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COST WORKSHEET ‘1

PROJECT: WIDENING OF SR 360 FROM SR 120/CHARLES HARDY  ALTERNATIVENO. -~ 2
PARKWAY TO SR 176/LOST MOUNTAIN ROAD k

Georgia Department of Transportation SHEET NO. 2 of 3
CONSTRUCTION ITEM ORIGINAL ESTMATE PROPOSED ESTIMATE
NO. OF | COST/ NO. OF | COST/
ITEM UNITS UNITS UNIT , TOTAL UNITS UNIT TOTAL
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PROJECT DESCRIPTION

The widening of SR 360 from SR 120 (Macland Road)/Charles Hardy Parkway to SR 176/Lost
Mountain Road project widens SR 360 from two lanes to four lanes with a raised median divider.
The project will actually begin 1,287 feet west of SR 120 in Paulding County and end 751 feet east
of SR 176 in Cobb County for a total project length of about 6.2 miles with approximately an equal
amount in each county. See the attached location map.

This corridor serves as an urban minor arterial and provides access to Marrietta via SR 120 and the
City of Dallas via US 278. The corridor is experiencing decreasing levels of service due to increases
in traffic volumes. The increase in traffic is spurred by development along SR 360 and many urban
collector and arterial streets as well as urban and rural local streets that connect to the corridor.
Recent developments include several residential neighborhoods and commercial establishments that
correspond to the increasingly suburbanized nature of the once rural landscape. Additionally, SR 360
links two important routes, two sizeable cities, and several smaller communities. Improvements are
needed to increase the existing capacity and improve operational deficiencies including:

« Substandard capacity for existing and predicted traffic volumes;

¢ Substandard horizontal and vertical geometry that create hazardous sight-distance problems; and

e Numerous side streets, driveways and shopping center intersections without turn lanes that cause
frequent stops in traffic flow. '

The purpose of this project is to enhance mobility along the SR 360 corridor to accommodate traffic
generated by residential and commercial growth in Cobb and Paulding Counties, and to improve
access between Dallas and Marrietta. The transportation solution could also correct existing
operational deficiencies, improve safety, and improve access to numerous side streets and driveways
that cause frequent stops in traffic flow. The traffic analysis indicates that trucks will comprise 2% of
the design hourly traffic volume and 4% of the 24-hour traffic volume.

The typical section will consist of four 12-ft. lanes (two in each direction), a 24-ft.-wide raised
median with 30-in.-wide curb and gutter sections at the outside edges, and 5-ft. sidewalks in urban
shoulders that are 16 ft. wide from the edge of the gutter to the break in the shoulder. See attached
Typical Section. The design speed is 45 mph. On the east side of SR 176, the lanes will be 11 ft.
wide, with a 7-ft.-wide sidewalk behind the curb and gutter and a retaining wall to minimize the
impacts to the church and avoid impacts to an historic resource in the northeast quadrant of the
intersection. At this intersection, two left-turn lanes for the southbound to eastbound movement and
westbound to southbound movements will be provided.

The proposed right-of-way will be approximately 150 ft. wide. Some areas may require varying
right-of-way widths to avoid or minimize impacts. Construction of the widened roadway will require
some embankment areas and some cut areas which will expand the need for right-of-way, and in
some cases, require the displacement of existing structures. A total of 27 residences and eight
businesses will be displaced. A retaining wall will be constructed in front of a dentist’s office to
avoid taking this property. '
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Signalized intersections will be provided at the following locations:

SR 120 (Charles Hardy Parkway)
SR 92 (Hiram Acworth Highway)
Lake Road/Smith Road (New)
Poplar Springs Road (New)
Florence Road/Comer Road
North Bullard Road (New)

Ol1d Lost Mountain Road

SR 176 (New Macland Road)

Tee intersections will be provided for the following roads:

Bullard Road (from south of SR 360)
Line Tree Lane

0Old Atlanta Road

Macland Circle

Richmond Drive

Covington Drive

Maxwell Road

Ansley Road

Harthwood Place

Ragsdale Road

Other median openings will be provided at:

e Macland Springs Road and Old Mill Road
¢ Cowboy Path and an automobile dealership
e Two churches

e Three U-turns between intersections

At each intersection, right-turn lanes will be added to the outside of the two through lanes and left-
turn lanes with a 4-ft.-wide buffer zone between the inside through lane and left-turn lane will be
constructed within the median, leaving an 8-ft.-wide paved nosing strip (edge of gutter to edge of
gutter). At the U-turns, a left-turn lane with 4-ft.-wide buffer zone will be provided in the median and
a short widening of the outside lane.

As pért of the project, the Florence Road and Bullard Road intersection south of SR 360 will be
upgraded.

Eleven streams will be crossed, necessitating two bridges and nine culverts. The first bridge will
replace an existing triple box culvert (10 ft. x 9 ft. high) over Powder Springs Creek. It will consist of
a three-span structure with precast, prestressed concrete AASHTO girders and a cast-in-place
concrete deck with cast-in-place concrete traffic barriers at the perimeter. The second will span
another stream; its construction has yet to be decided.

The pavement section will consist of 10-1/2 in. of hot mix asphalt over 12 in. of graded aggregate
base. Five-ft.-wide concrete sidewalks will provided throughout the length of the project except
where noted above. Thermoplastic paving markings will be used.
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As part of the project, existing utilities, including a water trunk line feeding Paulding County,
electric, gas and telephone lines, will be relocated. Both a closed, piped drainage system and ditch
system to the outside of the urban shoulder will be provided for.storm water control. Grass and
mulch will also be provided. Where fill slopes are less than 4 horizontal to 1 vertical, W-beam
guardrail will be placed behind the sidewalk, which will be moved two ft. from the back of the
concrete curb.

This project is a long-term project in the GDOT capital plan and as such has not been funded for
construction. The total project cost is $187.5 million in 2018 dollars.
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VALUE ANALYSIS AND CONCLUSION

INTRODUCTION

This section describes the value methodology followed during the value engineering study on the
widening of SR 360 from SR 120/Charles Hardy Parkway to SR 176/Lost Mountain Road (Federal Aid
Project CSSTP-0006-00(049)) for the Georgia Department of Transportation. It is followed by
narratives and conclusions concerning:

o Value Engineering Workshop Participants

e Economic Data

o Cost Model

o Function Analysis

e Creative Idea Listing and Judgment of Ideas

A systematic approach was used in the VE study and the key procedures involved were organized into

three distinct parts: 1) preparation; 2) VE orientation meeting and workshop; and 3) post-study. A Task -

Flow Diagram that outlines the procedures included in the VE study follows.

PREPARATION EFFORT

Preparation for the workshop consisted of scheduling workshop participants and tasks and gathering
necessary project documents for team members to review before attending the workshop. These
documents, listed below, were used as the basis for generating VE alternatives and for determining
the cost implications of the selected VE alternatives:

e Plan and Profile of Proposed Widening of SR 360 from SR 120/Charles Hardy Pkwy to
SR 176/ Lost Mountain Road, dated 2/5/2008, prepared by Mulkey Engineers & Consultants

e Project Concept Report, Project No. CSSTP-0006-00(049), P.I. Number: 0006049, approved
1/22/07

o Estimate Report for file “CSSTP-0006-00(049), P1 0006049 (Plans),” dated 1/22/2008

e Preliminary Right-of-Way Cost Estimate, dated 14 Sept. 06

e Report of Soil Survey for SR 360 (Macland Road) From SR 120 (Charles Hardy Parkway) to
SR 176 (Lost Mountain Road/New Macland Road), Federal Aid Project CSSTP-0006-00(049),
P.I. Number: 0006049, dated August 23, 2007, Revised October 11, 2007, Revised November
21, 2007, prepared by NOVA Engineering and Environmental

e Drainage Design Data, CSSTP-0006-00(049), P.I. Number: 0006049, SR 360/Macland Road
from SR 120/Charles Hardy Parkway to SR 176/New Macland Road

e SR 360/Macland Road from SR 176 to SR 120 Corridor/Arterial Study, Georgia Department of
Transportation, Project No. CSSTP-0006-00(049), P.I. Number: 0006049, Volumes 1, 2 and 3,
dated May 2007, prepared by Grice & Associates

e Project Notebook, CSSTP-0006-00(049), PI 0006049, SR 360 From SR 176/New Macland Road
to SR 120, P.I. Number: 0006049, prepared by Mulkey Engineers & Consultants
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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 is very important as it provides the VE
team with insight about how the project has progressed to its current state.

Project cost information provided by the designers is used by the VE team as the basis for a
comparative analysis with similar projects. To prepare for this exercise, the VE team leader used the
cost estimate prepared by Mulkey to develop a cost model for the project. The model was used to
distribute the total project cost among the various elements or functions of the project. The VE team
used this model 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 focus on reducing or eliminating their
1mpact.

VALUE ENGINEERING WORKSHOP EFFORT

The VE effort consisted of a three-day, 24-hour workshop followed by a presentation on the morning of
the fourth day. During the workshop, the VE job plan was followed. The job plan guided the search for
alternatives to enhance value. It includes six phases:

¢ Information Gathering Phase

e Function Identification and Analysis Phase
o Creative Idea Generation Phase

e Evaluation/Judgment Phase

e Alternative Development Phase

e Presentation Phase

Information Phase
At the beginning of the study, the decisions that influenced the development of the design must be
reviewed and understood. For this reason, the designers from Mulkey Engineers & Consultants

presented information about the project to the VE team on the first day of the VE session.

The cost histogram developed durmg the workshop preparation was reviewed to identify the major
construction elements.

Function Identification and Analysis Phase

Function Analysis was used to evaluate the project to see if the expenditures actually perform the
requirements of the project, or if there are disproportionate amounts of money spent on support

~functions. These elements add cost to the final product, but have a relatively low worth to the basic

function. This creates a high cost-to-worth ratio, and the VE team targets these areas for value
improvement.
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Creative Phase

This VE study phase involved the creation and listing of ideas. During this phase, the VE team
developed as many ideas as possible to provide the necessary functions within the project at a lower
total life cycle cost or to improve the quality of the project. Judgment of the ideas was restricted at this
point. The VE team was looking for a large quantity of ideas and free association of ideas.

GDOT and its design consultants may wish to review the creative list since it may contain ideas that
can be further evaluated for use in the design.

Evaluation Phase

During this phase of the workshop, the VE team judged the ideas generated during the creative phase.
Advantages and disadvantages of each idea were discussed to find the best ideas for development. Ideas
found to be irrelevant or not worthy of additional study were discarded. Those that represented the
greatest potential for cost savings or improvement to the project were then developed further.

The VE team would like to develop all ideas, but time constraints usually limit the number that can be
developed. Therefore, each idea was compared with the present design concept in terms of how well it
met the design criteria. Advantages and disadvantages were discussed and recorded and the ideas were
rated on a scale of one to five, with the best ideas rated five. Generally, only ideas rated four or five
were developed into alternatives. In cases where there was little cost impact, but an improvement to the
project was anticipated, the designation DS, for design suggestion, was used. The design team should
review this listing for possible incorporation of ideas into the project.

The creative listing was re-evaluated frequently while developing alternatives. As the relationship
between creative ideas became more clearly defined, their importance and ratings may have changed,
or they may have been combined into a single alternative. For these reasons, some of the originally
highly-rated items may not have been developed into alternatives.

Development Phase

During the development phase, the best ideas were expanded into workable solutions. The development
consisted of a description of the alternative, life cycle cost comparisons, where applicable, and a
descriptive evaluation of the advantages and disadvantages of the proposed alternatives. Each
alternative was written with a brief narrative to compare the original design to the proposed change.
Sketches and design calculations, where appropriate, were also prepared in this part of the study. The
VE alternatives are included in the Study Results section.

Presentation Phase

The last phase of the VE team’s work is to present the alternatives. This is done in two parts; first there
was an informal presentation of the developed alternatives and design suggestions on the last day of the
VE study. Secondly, this written report is submitted as a record of the works of the VE team, and to
serve as a tool for GDOT and its consultant staffs to work out an implementation plan for the best,
selected alternatives and design suggestions.
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POST-WORKSHOP EFFORT

The post-workshop portion of the VE study includes the preparation of this report. Professionals from
GDOT and the design team will analyze each alternative and prepare a short response, recommending
either incorporating 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.
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VALUE ENGINEERING WORKSHOP PARTICIPANTS

The VE team was organized to provide specific expertise on the project elements involved. Team
members consisted of a multidisciplinary group with professional planning, design, and construction
experience. The VE team included the following:

Howard B. Greenfield, PE, CVS VE Team Leader Lewis & Zimmerman Associates
James Daniel Hood, PE Highway Engineer HNTB, Inc.

John Tiernan, PE Bridge/Structural Engineer ARCADIS U.S,, Inc.

Vinique Word Cost/Constructability Delon Hampton and Associates

The study was conducted at GDOT’s Central Office, Atlanta, Georgia February 12 — 15, 2008.

DESIGNER’S PRESENTATION

Mulkey Engineers & Consultants presented an overview of the project on Tuesday, February 12,
2008. The purpose of this meeting, in addition to being an integral part of the Information Phase of
the VE study, was to bring the VE team up-to-speed regarding the overall project. Additionally, the
meeting afforded the design team the opportunity to highlight in greater detail those areas of the
project requiring additional or special attention. The attendees at that meeting are indicated on the
following sign-in sheet.

VALUE ENGINEERING TEAM’S PRESENTATION
A VE presentation was conducted on Friday, February 15, 2008. The purpose of this meeting was to

review the alternatives developed during the study. In addition to the VE team, the following
attended the meeting:

Lisa L. Myers VE Coordinator GDOT
Ronald Wishon GDOT
Stanley Hill GDOT
James Magnus Client Relations GDOT
John R. McGuire Highway Design Mulkey
Kenneth McDuff Highway Design Mulkey
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ECONOMIC DATA

The economic criteria used to evaluate ideas were developed by the VE team with information
gathered from documents provided by GDOT. To express costs in a meaningful manner, the VE
team alternatives are presented on the basis of discounted present worth. Criteria for planning project
period interest rates are based on the following parameters:

Year of Analysis: - 2018

Current Construction Cost Estimate: $137.7 million
(Includes escalation at 8% per year for 10 years)

Right-of-Way Costs: $47.8 million
Reimbursed Utilities Cost: $1.7 million
Construction Duration 24 — 36 months
Mark-ups
Right-of-Way 247%  (Fees & Escalation)
Construction 237.5% (Escalation)
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COST MODEL

The VE team prepared a cost histogram model, or Pareto Chart, for the project that follows this page.
This cost model displays the major construction elements in each project and reflects the information
that appeared in the GDOT cost estimate for the construction. The Pareto Chart is an aid to identify
high cost areas in the projects.

The high cost elements are:

o Right-of-Way

e Pavement

o In-place Embankment

e Bridge Construction

e Concrete Curb and Gutter

174



COST HISTOGRAM ‘l

PROJECT: SR 360 WIDENING - CSSTP-0006-00(049) - P.I. #0006049

Pavement Section 4 19,591,835 52.83% 52.83%
In Place Embankment 82% of 3,814,100 10.28% 63.11%
Bridge Construction Costs 2,800,000 7.55% 70.66%
Concrete Curb & Gutter 2,236,400 6.03% 76.69%
Drainage Pipe & Catch Basins \4 2,082,662 5.62% 82.31%
Concrete Sidewalk 1,302,000 3.51% 85.82%
Erosion Control 1,203,962 3.25% 89.07%
Traffic Signals & Poles 1,076,797 2.90% 91.97%
Clearing & Grubbing 780,000 2.10% 94.07%
Culverts 621,750 1.68% 95.75%
Traffic Control 450,000 1.21% 96.96%
Concrete Median 227,400 0.61% 97.58%
Guardrail 166,040 0.45% 98.02%
Pavement Marking 129,160 0.35% 98.37%
Changeable Message Signs 120,000 0.32% 98.70%
Permanent Signing & Marking 114,840 0.31% 99.01%
Temporary Concrete Barrier 112,500 0.30% 99.31%
Reinforced Concrete Approach Slab 91,866 0.25% 99.56%
Driveway Concrete 79,740 0.22% 99.77%
Field Engineer's Office 77,403 0.21% 99.98%
Foundation Backfill Material 4,000 0.01% 99.99%
Ditch Paving 3,000 0.01% 100.00%
Subtotal| $ 37,085,455 100.00%

E&C@ 10.00% |$ 3,708,546

Escalation to 2018 237.50% | $ 96,885,751

TOTAL CONSTRUCTION COST/| $ 137,679,752

Right-of-Way| $ 47,800,000

Reimbursed Utilities| $ 1,692,500

GRAND TOTAL PROJECT COST]| $ 187,172,252 | Comp Mark-up: 271%

Pavement Section

In Place Embankment

Bridge Construction

) Concrete Curb & Gutter
Drainage Pipe & Catch Basins
Concrete Sidewalk

Erosion Control

Traffic Signals & Poles
Clearing & Grubbing

Culverts

Traffic Control

Concrete Median

Guardrail

Pavement Marking
Changeable Message Signs
Permanent Signing & Marking
Temporary Concrete Barrier
Reinforced Concrete Approach Slab
Driveway Concrete

Field Engineer's Office
Foundation Backfill Material
Ditch Paving

Costs in graph are not marked-up.

0 2,000 4,000 6,000 8,000 10,000 12,000 14,000 16,000 18,000
Thousands
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FUNCTION ANALYSIS

Function Analysis was performed to define the requirements for each project element and ensure a
complete and thorough understanding by the VE team of the basic function(s) needed to attain a
given requirement. A random function analysis worksheet for the overall project is attached. This
sheet stimulated the VE team members to think of the areas in which to channel their creative idea
development.
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RANDOM FUNCTION ANALYSIS ‘l

PROJECT: SR 360 WIDENING (P.1. No. 0006049) SHEETNO.: 1 of 1
Cobb and Paulding Counties, Georgia
FUNCTION
DESCRIPTION VERB NOUN KIND
Pavement $19.6M Support Loads B
$17.0M Target Smooth Surface B
Right-of-Way $47.8M Create Space B
$40.0M Target
Embankment $3.8M Establish Profile B
$3.5M Target
Bridges $2.8M Span Streams S
Protect Environment
Concrete Curb and Gutter $2.2M Direct Storm Water S
$1.5M Target Prevent Erosion S
Define Traffic Way S
Channel Traffic B
Drainage $20 M Collect Storm Water S
Transport Storm Water S
Concrete Sidewalk $1.3M Support Loads B
$1.0M Target
Function defined as:  Action Verb Kind: B = Basic HO = Higher Order
Measurable Noun S =Secondary LO = Lower Order
? VE Team opinion- not sure RS =Required Secondary U = Unwanted
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CREATIVE IDEA LISTING AND JUDGMENT OF IDEAS

During the creative phase, numerous ideas, alternatives proposals and/or recommendations were
generated using conventional brainstorming techniques as recorded on the following pages. These
ideas were then discussed and compared against the value objectives determined by conversations
with the GDOT and design teams. Based on these conversations, the top criteria to consider when
determining the viability of an ideas to be developed for this project:

Saves Costs

Reduces Displacements
Enhances Safety
Preserves Environment
Enhances Constructability

Rl el S

The ideas were then ranked on a scale of one to five on how well the VE team believed the idea met
these criteria overall. The higher rated ideas were then developed into formal alternatives and
included in the Study Report. Typically, all ideas rated four or above are included in the Study
Report. When this is not the case, an idea was combined with another related idea or discarded, as a
result of additional research that indicated the concept as not being cost-effective or technically
feasible.

The reader is encouraged to review the Creative Idea Listing since it may suggest additional ideas
that can be applied to the design.
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CREATIVE IDEA LISTING ‘I

PROJECT: SR 360 WIDENING - Project No.: CSSTP-0006-00(049), SHEETNO.: 1 of 2
Pl. No. 000604
Cobb and Paulding Counties, Georgia
NO. IDEA DESCRIPTION RATING
SIDEWALK (S)
S-1 Place sidewalk on one side of road only 4
S-2 Use asphalt in lieu of concrete sidewalk 4
S-3 Only use sidewalks at shopping centers and where multiple residents front on SR 360 4
S-4 Delete sidewalks 3
CURB AND GUTTER (CG-1)
CG-1 Delete some curb and gutter 3
BRIDGES (B)
B-1 Use Con/Span® bridges
B-2 Use a single-span bridge
PAVEMENT (P)
P-1 Use all 11-ft.-wide lanes 4
P-2 Use 11-ft.-wide through lanes 5
P-3 Use 11-ft.-wide inside through lanes and 12-ft.-wide outside through lanes 5
P-4 Reduce all turn lanes to 11 ft. wide 4
P-5 Remove some median openings See others
P-6 Reduce length of pocket 4
P-7 Take out U-turn at STA 191+00 4
P-8 Take out U-turn at STA 53+00 4
P-9 Take out U-turn at STA 307+50 4
P-10 Delete eastbound deceleration lane at Old Macland Circle 2
P-11 Reuse existing pavement 2
P-12 Use a cement treated aggregate base and reduce pavement section 2
GENERAL (G)
G-1 Improve intersection at Poplar Spring and Old Atlanta Road/Macland Circle and 5
Remove the SR 360 intersections
Rating: 1 = Not to be developed 2 = Possible development potential 3 = Most likely to be developed

DS = Design suggestion ABD = Already being done
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CREATIVE IDEA LISTING ‘l

PROJECT: SR 360 WIDENING - Project No.: CSSTP-0006-00(049), SHEETNO.: 2 of 2
Pl. No. 000604
Cobb and Paulding Counties, Georgia
NO. IDEA DESCRIPTION RATING
GENERAL (G) (continued)
G-2 Cul-de-sac Bullard Road on south side of SR 360
G-3 Use a five-lane roadway section
G-4 Delete Bullard Road/Florence Road intersection improvements 3
RIGHT-OF-WAY (ROW) ’
ROW-1 Use 18-in.-wide curb and gutter in lieu of 30-in.-wide curb and gutter 5
ROW-2 Use 24-in.-wide curb and gutter in lieu of 30-in.wide curb and gutter 5
- ROW-3_ | Use retaining walls to eliminate displacements at STA 65-+00 5
ROW-4 Narrow median — 22 ft. 4
ROW-5 Narrow median with narrow gutter section — 20 ft. 4
ROW-6 Change all construction maintenance easements to construction only 3
ROW-7 Reduce/delete buffer strips at left-turn lane pockets 4
ROW-8 Reduce width of urban shoulder 4
ROW-9 Shift alignment at STA 65+-- 2
ROW-10 | Use absolute minimum width for roadway typical section 4
EMBANKMENT (E)
E-1 Use 2:1 cut slopes, in lieu of 4:1 , : | 4
E-2 Use 3:1 cut slope sin lieu of 4:1
E-3 Use 2:1 for fill slopes in lieu of 4:1 and add guardrail 4
Rating: 1 = Not to be developed 2 = Possible development potential 3 = Most likely to be developed
DS = Design suggestion ABD = Already being done
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