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Dear Ms. Myers.

Lewis & Zimmerman Associates, Inc. is pleased to present four copies and one CD of the value
engineering study report on the referenced project. We appreciate your assistance during the study and
hope that these V E recommendations provide a variety of improvements to enhance the value and
constructability of the SR 151 Project.

The key cost driver on the project isthe $18M in new right-of-way. So, decisions made on the alignment
and typical section will significantly impact the total project cost. Therefore, the VE team focused on
several concepts to reduce the amount of borrow, right-of-way, construction staging, and overall
disruption to the local traffic. Savings may be realized in modifying the grade of the rampsto I-75;
jacking the existing 1-75 bridge and reusing the existing steel girders; and refurbishing the bridge over
Chickamauga Creek instead of total removal and replacement. These and other options presented in the
report provide GDOT and the design team with options to meet the basic project functions at alower total
life cycle cost.

We appreciate the excellent participation of the GDOT staff and Clark Patterson Associates design
personnel throughout the study. Please feel free to contact me at 253/925-8741 if you have any questions
asyou review thisreport. On behalf of Lewis & Zimmerman Associates Inc., and the entire VE team, we
hope our services have been informative and useful to the goal of value improvement on this project.

Sincerely yours,
LEWIS & ZIMMERMAN ASSOCIATES, INC.
David A. Hamilton, P.E., CVS, CCE, LEED™ AP

Vice President
Certified Value Specialist No. 910506 - Life

Value Consulting Services
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EXECUTIVE SUMMARY

INTRODUCTION

This value engineering (VE) report summarizes the events and results of the VE study conducted by
Lewis & Zimmerman Associates, Inc. (LZA) for the Georgia Department of Transportation (GDOT).
The subject of the study was the SR 151/01d Alabama Widening and Reconstruction starting from
Hazel Drive on the south to US 41 on the north. The project is being designed by Clark Patterson
Associates, Inc. for GDOT.

This project includes major lane widening, turn lanes, signals, and curb and gutter along a 2.25-mile
segment of Old Alabama Road located just west of the City of Ringgold in Catoosa County. The
current project total cost is $40M, which includes $21M in construction cost, $18M in new right-of-
way, and $1.1M in reimbursable utilities.

A VE Workshop was conducted June 12 - 15, 2007 at the GDOT Central Office, in Atlanta under the
value engineering guidelines of GDOT, FHWA, and SAVE International. VE team members
consisted of a Certified Value Specialist and design and construction professionals.

Decision Making

Value engineering studies by their nature identify alternate design schemes, construction methods,
and project delivery options, which, if accepted by the project users and design team, may impact the
final scope, design documents, budget, schedule, functionality, and appearance of the SR 151
project. The task of the VE team is to identify possible solutions, whereas the task of GDOT and the
design team is to choose the most favorable of the VE alternatives for incorporation into the project.

Decisions are needed on each of the alternatives presented in this report. Personnel from GDOT and
the design team will accept, reject, or modify these alternatives. Value engineering searches for new,
unique, and different methods to provide for the needed project functions at the lowest total life
cycle (30-yr.) cost. The blending of these new and sometimes challenging ideas with established
procedures, norms, and protocol is the responsibility of user representatives. The project team should
accept alternatives which support the construction program and similarly reject alternatives which do
not optimize the goals for the SR 151 project.

PURPOSE AND NEED

This project will provide local and through traffic along SR 151/01d Alabama Road with a facility
that will adequately serve current and future travel demands and provide the public with a safer
driving environment. The SR 151 improvements are part of the Chattanooga Urban Area
Transportation Study and involve the multi-lanes of this primarily north-south corridor in north
Georgia near the City of Ringgold. The project also provides for future expansion of I-75 with a
longer bridge and relocated ramps.



PROJECT DESCRIPTION l

End Project

The project is located near the
Georgia/Tennessee border at Exit 348
on Interstate 75 in Catoosa County, and
has an approximate length of two miles
beginning near Hazel Drive on the
south and ending at US 41 (Dixie
Highway) on the north. The project
includes a new bridge over I-75 and the
South Chickamauga Creek. The bridge
over I-75 will be raised to meet the
17-ft. clear requirement and length
requirements to accommodate future I-
75 lanes. The I-75 bridge will be 327
ft. long x 110 ft. wide. The bridge over
Chickamauga Creek is being raised
five ft. to allow adequate stream flow
during flood conditions and will be 224 ft. long x 102 ft. wide. Both structures are planned with new
drilled caisson foundations, concrete girders, and concrete deck. The alignment will provide for four
12-ft. lanes and a 24-ft. wide raised concrete median with curb and gutter on both sides. Additional
right-of-way will be purchased both on the east and west sides of SR 151 to allow for the wider road
cross-section. The majority of the profile south of I-75 matches the existing elevations of SR 15 1, but
that section north of I-75 near the new Chickamauga Creek Bridge will be raised up to five ft. to
accommodate the new flood elevation requirement.

Begin Project
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Project traffic analysis along SR 151 is based upon a Base Year (2008) ADT of 15,150 and a Design
Year (2028) 01 22,500, which reflects the significant growth currently taking place in the area. Truck
volumes are also higher than average along this corridor due mainly to the large number of industries
located south of I-75 and using SR 151 as their main business access. Improvements will also be
made to all four ramps on the Exit 348 interchange to improve sight distance and acceleration/
deceleration distances. The four ramps will have a single 12-ft.-wide lane with a maximum slope of
4%. The VE study focused on reducing the 130,000 CY of borrow required for the job, streamlining
the four-stage construction program and minimizing the right-of-way requirements. The total project
cost at the preliminary engineering phase is estimated at $40M.

CONCERNS AND OBJECTIVES

During the presentation by the representatives from the Clark Patterson design team on the first day
of the VE workshop, several areas of concern in the development of the project were noted. These
items were identified as areas of opportunity to improve value, meet design requirements, satisfy
goals, and reduce project risk.

e The project requires more than 130,000 CY of borrow material.
* A four-stage construction procedure is required for the project.
* Right-of-way cost is over $18M.



The existing I-75 bridge structure is still serviceable and could be jacked instead of replaced.
The median width of 20 ft. exacerbates the right-of-way cost.

[-75 ramps are designed with only a 4% slope, resulting in very long ramps.

Bridge widening for future I-75 laneage is costly and may not be required for many years.
Project start and end locations may extend beyond actual needs.

The amount of commercial property being purchased is substantial.

There is no landscaping or lighting proposed for this corridor.

The construction on side streets appears to extend beyond that needed for the main line
improvements.

The ADT traffic projections for the design year (2028) of 22,000 appears at first glance to be
high for an area served by three freeway exits, 345, 348, and 350.

Project Constraints

Discussions held during the VE workshop evolved around several key constraints that must be
incorporated in the design:

The present alignment of the SR 151 corridor is fixed and permanent detours are not
possible.

Exit 348 must remain open for traffic under all conditions during the construction period.
Old Alabama Road must remain open.

Bridge clearances must be a minimum of 17°-0”,

RESULTS

To address the concerns noted above, the VE team conducted a brainstorming session and identified
ways to improve the value and constructability of the structure.

A summary of the key recommendations includes:

General/Scope (G)

The traffic volumes do not appear to warrant the improvements north of Lafayette Street to
SR 41, including the Chickamauga Creek Bridge, since most of the traffic is at the 1-75
interchange. New project limits could be set from STA 13+00 to STA 101. This concept
would also eliminate the right-of-way in this northern segment, resulting in a total project
savings in the range of $12M.

Traffic counts for both the base and projected year appear to be quite high for a modest sized
community currently being served with three exits off I-75. It is suggested that these numbers
be checked and possibly field verified for accuracy.



Typical Section (S)

Continuing the discussion point about traffic projections and Level of Service, it is proposed to
reduce the amount of improvements on the far south end of the project, especially those south of
Holcomb Road. Improvements in this area could be reduced proportionally with the projected traffic
for this specific area. The southbound through lane could be dropped at Holcomb Road.

Alignment (A)

Since this corridor is becoming a prime commercial and retail area, some type of landscaping or, at a
minimum, grass should be used in lieu of the paved median. The present worth savings of a grassed
median, including the cost for mowing the grass, is over $100,000.

Ramps (R)

e The ramps at [-75 are being modified to accommodate the future widening of I-75. The exact
year of this widening is not known at this time, but it may be more in the future than the near
horizon. The benefit of investing dollars in these facilities at this time may offer marginal
returns due to the length of time before they would actually be required. Expansion of the
bridge at I-75 is logical since the life of a bridge is 50+ years, but including the ramps,
improvements at this time may be questionable. Deferring the ramp improvements now
could save nearly $2M.

» Ifthe ramps are constructed, their profiles should be evaluated to reduce the amount of fill
required. For example, Ramp C requires nearly 15 ft. of fill in places. A combination of
grade and alignment changes are required on Ramps A and C, especially to reduce the fill
requirements.

Bridges (B)

e Asnoted in the concerns above, the I-75 bridge is in acceptable condition and could be
jacked in lieu of demolished. This would save the $40/sf required to demolish the existing
bridge, and eliminate a portion of the cost of a brand new bridge. New decks and handrails
would need to be included with this concept. Even considering these costs, a net savings in
the range of $500,000 could be achieved by jacking the existing bridge structure.

* Similarly, the Chickamauga Creek Bridge could be jacked, saving an estimated $400,000.

» Optimization to the I-75 bridge design could also be achieved by using MSE walls instead of
a paved slope. The MSE concept could save an estimated $700,000.

Construction Management (CM)

Since right-of-way is a huge portion of this project, management of these costs should include
investigating the option of shifting the centerline of Old Alabama Road either all to the west or all to
the east. As part of this investigation, it was assumed that the road would shift all to the east, and that
the construction could be done in two stages instead of four. This efficiency in construction could be
substantial due to schedule savings. Shifting the road totally to the east could save a combined total
of approximately $3M in construction and right-of-way costs.



Many options exist for this project, and value improvement is possible through the acceptance of
these ideas. These and many more VE alternatives are presented in this report and include the joint
recommendations of the VE team members.



4] SUMMARY OF POTENTIAL COST SAVINGS

PROJECT: SR 151/ OLD ALABAMA ROAD WIDENING

Project No. STP-IM-180-1(6), Catoosa County, Georgia

PRESENT WORTH OF COST SAVINGS

ALT. ORIGINAL ALTERNATIVE  INITIAL COST RECURRING TOTAL PW
NO. DESCRIPTION COST COST SAVINGS COST SAVINGS  LCC SAVINGS
GENERAL/SCOPE (G)
Since there are four lanes in the Lafayette area, delete the
segment of the project from Lafayette Street north to SR 41,
G-1  |including the Chickamauga Creek Bridge. New project limits $ 15,015,176 | $12,507,244  $ 2,507,932 $ 2,507,932
would be from STA 13+00 to STA 101+00. Eliminate the right-
of-way in the Lafayette segment also.
G4 Add em_pty conduits along SR 151 for future integration of the DESIGN SUGGESTION
traffic lights.
G-5 Add.several 9verhead lights at the I-75 interchange and other DESIGN SUGGESTION
key intersections.
The ADT of 22,000 in the design years appears very high;
G-6  |research traffic volume numbers and recheck in the field if DESIGN SUGGESTION
possible.
ALIGNMENT (A)
'Reduce the amount of construction south of Holcomb Road;
A-3  |drop the southbound through lane on SR 151 at Holcomb Road. | $ 510,155 $ 510,155 $ 510,155
Grade out for sidewalks but do not pave.
TYPICAL SECTION (©)
Add curb and gutters to both sides of Old Alabama Road and
C-1  |reduce the right-of-way requirements in total on the west side of | $ 3,263,895 | § 2,530,755 | $ 733,140 $ 733,140
the road.
C9 Use a grassed median in 1161?. of pavement. Maintenance cost $ 227186 | $ 1200 | $ 22598 | $ (120741)| $ 105245
should be managed by the city.
Reduce the section from 4 lanes to 3 lanes for Old Alabama
C-10  |Road south of Poplar Lane. Revisit the traffic projections to $ 4,493,474 $ 4,493 474 $ 4,493,474
establish feasibility.




él SUMMARY OF POTENTIAL COST SAVINGS

PROJECT: SR 151/ OLD ALABAMA ROAD WIDENING
Project No. STP-IM-180-1(6), Catoosa County, Georgia PRESENT WORTH OF COST SAVINGS
ALT. ORIGINAL ALTERNATIVE  INITIAL COST RECURRING TOTAL PW
NO. DESCRIPTION COST COST SAVINGS COST SAVINGS  LCC SAVINGS
RAMPS (R)
Reduce the amount of fill required by realigning Ramp C to use
R-1  |the existing ramp pavement, grading, and right-of-way. Reduce | § 949,606 | § 49,900 | $ 899,706 $ 899,706
the taper by 900 ft. Defer major I-75 expansion improvements.
R Retam existing Ramp A pavement and gradmgr Defer $ 1,420,385 $ 1420385 $ 1420385
improvements until I-75 is expanded. Do nothing now.
R4 Deijer all 1mprovem§nts t;o the tapers on Ramps A, B, C, and D $ 1.827.706 $ 1.827.706 $ 1,827,706
until the I-75 lane widening takes place.
BRIDGES (B)
Reduce fill depth and resulting right-of-way requirements by
B.1 using four spans in lieu of three spans on the South $ 75 505 3 75 505 g 75.505
e Chickamauga Creek Bridge and reduce the superstructure depth ’ ’ ’
by 1 ft.-5 m.
Reuse the existing I-75 bridges since they are in serviceable
B-5 |condition. Jack the existing bridges to meet the 17 ft. clearance | § 3,180,287 ' $§ 2,612,690 | § 567,597 $ 567,597
requirements and widen as necessary.
Rehabilitate the existing South Chickamauga Creek Bridge
B-6 |instead of demo and total replacement. Expand the existing steel| § 1925440 | $ 1,532,446 | $ 392,994 $ 392,994
bridge as necessary to meet new width requirements.
B9 UsehMSE abqtm_ent walls on the 1-75 bridge in he':u of sloped $ 3.030362 | § 2324289 | § 706,073 $ 706,073
paving and eliminate the two end spans on the bridge.
Reduce the median width on the South Chickamauga Creek
B-10 |Bridge from 20 ft. to 14 ft. to match the typical section median | § 207,498 $ 207,498 $ 207,498
width of 14 ft.




/A SUMMARY OF POTENTIAL COST SAVINGS

streets to temporarily detour traffic around the site. Construct
the bridge in 4 months in lieu of 8 months.

PROJECT: SR 151/ OLD ALABAMA ROAD WIDENING
Project No. STP-IM-180-1(6), Catoosa County, Georgia PRESENT WORTH OF COST SAVINGS
ALT. ORIGINAL ALTERNATIVE INITIAL COST RECURRING TOTAL PW
NO. DESCRIPTION COST COST SAVINGS COST SAVINGS  LCC SAVINGS
CONSTRUCTION MANAGEMENT (CM)
Shift the alignment of Old Alabama Road entirely to the east and
CM-1 |construct the project in two stages in lieu of four. Purchase right| $ 5,629,328 | $ 2,577,996 | $ 3,051,332 $ 3,051,332
of-way on the east side only.
Incorporate the "Economic Price Adjustment” clause into the bid
CM-2 cl.o§uments (F edergl Acqu1s1t.10n Regulatllon Part 16) to share the DESIGN SUGGESTION
risk of possible price escalation of materials such as asphalt,
fuel, steel, and concrete.
Add a line item to the project estimate for demolition of the two
CM-4 |existing bridges. Demo cost could be $40/sf on each bridge for DESIGN SUGGESTION
a total cost of $1M.
Temporarily close Old Alabama Road at Chickamauga Creek to
CM-6/7 allow faster construction of the new bridge. Use local surface $ 300,000 $ 300,000 $ 300,000




STUDY RESULTS

INTRODUCTION

The results are the major feature of a VE study since they represent the benefits that can be realized
on the project by GDOT, local patrons who use SR 151, and the Clark Patterson design team.

The recommended engineering and construction management suggestions are presented as individual
alternatives for specific change. These may be in the form of VE alternatives with cost savings or
design suggestions without associated cost. Individual comments on the current design are presented
with a summary of the original design, a description of the proposed enhancements to the chosen
improvement scheme, and, if appropriate, a descriptive evaluation of the advantages and
disadvantages. Suggested alternatives on the current project are accompanied by a brief narrative to
compare the original design and the proposed modifications. Sketches, where appropriate, are also
presented.

Examples of improved value include improved constructability, ease of maintenance, minimization
of risk, and less disruption upon roadway operations during construction. Some ideas cannot be
quantified in terms of cost with the design information provided; these are presented as design
suggestions and are intended to improve the quality of the project.

A summary of the more favorable improvements to the interchanges follows this narrative on the
Summary of Potential Cost Savings table. The table is divided into major project elements divides
the results section. The complete documentation of the developed VE alternatives follows the
Summary of Potential Cost Savings.

RESULTS OF THE STUDY

The value engineering team brainstormed 42 ideas that could enhance the value of the project in the
areas noted by GDOT as being desirable, such as cost control, safety, durability, ease of operation,
expected life, and traffic improvement. Evaluation of those ideas considered the full range of project
value objectives and resulted in the development of a number of recommendations.

The alternatives are presented with the following designations to aid in organization and review.

CATEGORY PREFIX
General/Scope G
Typical Section S
Alignment A

11



CATEGORY PREFIX
Bridges B
Ramps R
Construction Management CM

EVALUATION OF ALTERNATIVES

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

Cost is a primary basis of comparison for alternative designs, but other project criteria must be
considered also when selecting alternatives for further analysis. Negative impacts upon existing
traffic is extremely critical and design modifications that impact traffic, right-of-way, safety, or
environment elements should be selected carefully following detailed review.

The various alternatives are “mutually exclusive,” so acceptance of one may preclude the acceptance
of another. Multiple solutions to a single function were sought. All alternatives or design suggestions
were developed independently of each other. However, some of the alternatives are interrelated so
acceptance of one element may also be included in other alternatives. The reader should evaluate
those alternatives carefully in order to select the combination of ideas with the greatest beneficial
impact on the project.

12
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é] SUMMARY OF POTENTIAL COST SAVINGS

PROJECT:

SR 151/ OLD ALABAMA ROAD \VIDENING

PRESENT WORTH OF COST SAVINGS

ALT.
NO.

Project No. STP-IM-180-1(6), Catoosa County, Georgia

DESCRIPTION

ORIGINAL
COosT

ALTERNATIVE

COST

INITIAL COST
SAVINGS

RECURRING
COST SAVINGS

TOTAL PW
LCC SAVINGS

GENERAL/SCOPE (G)

Since there are four lanes mn the Lafayette area, delete the
segment of the project from Lafayette Street northto SR 41, -

$15.015,176 |

$ 12,507,244

G-1 including the Chickamauga Creek Bridge. New project limits $ 2,507,932 $ 2,507,932
would be from STA 13+00 to STA 101+00, Elimunate the right-
of-way in the Lafayette segment also. ) ’

God Ad%‘l“emvpty conduits along SR 151 for future integration of the DESIGN SUGGESTION
tratfic lights. ,

G5 Add several overhead lights at the 1-75 interchange and other DESIGN SUGGESTION
key intersections.
The ADT of 22,000 in the design yens appears very high; :

(G-6  research traffic volume numbers and recheck i the field if DESIGN SUGGESTION
possible. '

ALIGNMENT (A)

Reduce the amount of construction south of Holcomb Road,; , | ,

A-3 drop the southbound through lane on SR 151 at Holcomb Road.  $ 510,155 $ 510,155 $ 510,155
Grade out for sidewalks but do not pave. ' -

TYPICAL SECTIOV (O)

Add curb and guttem to both sides of Old Alabama Road and

C-1 reduce the right-of-way requirements in total on the west sideof  § 3,263,895 1 $ 2,530,755 $ - 733,140 $ - 733,140

, the road.
C9 Use a grassed median in hieu of pavement. Maintenance cost $ 227186 $ 1200 $  225.986 g (120.741) $ 105245
‘should be managed by the city. ;

Reduce the section from 4 lanes to 3 lanes for Old Alabama

C-10  Road south of Poplar Lane. Revisit the traffic projections to $ 4,493,474 $ 4,493,474 i $ 4,493,474

4 lestablish feasibility.




VALUE ENGINEERING ALTERNATIVE ‘l

PROJECT: SR 151 / OLD ALABAMA ROAD WIDENING
Project No. STP-IM-180-1(6), Catoosa County, Georgia

ALTERNATIVENO.:  G-1

DESCRIPTION: END SR 151 AT LAFAYETTE STREET SHEET NO.: 1 of 4

ORIGINAL DESIGN:

The current project scope begins south of CR 170 and terminates at U.S. Highway 41.

ALTERNATIVE: (Sketch attached)

Begin the project south of CR 170 and terminate at Lafayette Street/Boynton Drive.

ADVANTAGES: DISADVANTAGES:

Reduces costs * None apparent
Reduces project schedule

Reduces right-of-way acquisition
Eliminates bridge replacement over
Chickamauga Creek

DISCUSSION:

Consider reverting to the original scope to reduce costs.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN $ 15,015,177 — $ 15,015,177
ALTERNATIVE $ 12,507,245 — $ 12,507,245
SAVINGS (Original minus Alternative) $ 2,507,932 — $ 2,507,932

14
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THE DEPARTMENT OF TRANSPORTAT/ON.
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PROJECT:
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SR 151 / OLD ALABAMA ROAD WIDENING
Project No. STP-IM-180-1(6), Catoosa County, Georgia
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COST WORKSHEET él

PROJECT: SR 151 / OLD ALABAMA ROAD WIDENING ALTERNATIVE NO.:
Project No. STP-IM-180-1(6), Catoosa County, Georgia
Eud SR 15| AT LtwmvETrE SV
DESCRIPTION: IDEA DESCRIPTION (abbreviate if necessary to fit) SHEET NO.: 4. of 4
PROJECT ITEM ORIGINAL ESTIMATE PROPQSED ESTIMATE
v ‘ NO. OF cost/ : NO. OF COS¥/
ITEM UNITS UNITS UNIT TOTAL UNITS UNIT TOTAL
Pevverion or leoscer| Levary  O.3iz 141 x 34, 049 325,79
:‘#2“ Sey7 932, DL
Provoser)  ESTIMATED :%@m N
EB7Rr 1] Cowgie, o] ﬁ/ 5,0/5, ) F6, &9
Conart, &s/!&/@ < 4 2LB07, 982 .02

Torae Keyverioht

[ 2,507 244, &7
) 2

Subtotal

Markup (%) at

TOTAL
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VALUE ENGINEERING ALTERNATIVE Zl

PROJECT:

DESCRIPTION:

SR 151 / OLD ALABAMA ROAD WIDENING | ALTERNATIVENO.:  A-3
Project No. STP-IM-180-1(6), Catoosa County, Georgia

REDUCE THE AMOUNT OF CONSTRUCTION SOUTH OF  SHEET NO.: 1 of 4
HOLCOMB ROAD; DROP SOUTHBOUND THROUGH
LLANE ON SR 151 AT HOLCOMB ROAD

ORIGINAL DESIGN: (Sketch attached)

The design begins a taper and lane addition/reduction at Station (STA) 13-+00.

ALTERNATIVE:

(Sketch attached)

Drop the southbound (SB) through lane at Holcomb Road, begin construction at STA 26+85 and add the
second northbound (NB) through lane using a steeper taper.

ADVANTAGES: DISADVANTAGES:

Shortens

taper

DISCUSSION:

construction limits o Less capacity

Less right-of-way s More potential queuing
Less paving
Eliminates need for long lane reduction

By dropping a SB through lane at Holcomb Road and by using a steeper taper for the NB lane addition,
construction limits are reduced by about 1,400 ft.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN $ 510,155 Jo— $ 510,]55
ALTERNATIVE $ 0 — $ 0
SAVINGS (Original minus Alternative) $ 510,155 — $ 510,155
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CALCULATIONS | L]

PROJECT: SR 151 / OLD ALABAMA ROAD WIDENING ALTERNATIVE NO.: A.—B
Project No. STP-IM-180-1(6), Catoosa County, Georgia
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COST WORKSHEET é]

PROJECT: SR 151 / OLD ALABAMA ROAD WIDENING ALTERNATIVE NO.: A - 3
Project No. STP-IM-180-1(6), Catoosa County, Georgia
DESCRIPTION: IDEA DESCRIPTION (abbreviate if necessary to fit) SHEET NO.: [7‘ of é“}
PROJECT ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
ITEM UNITS %%;%F (;J?;? TOTAL %%,{TOSF CU%S;/ TOTAL
[Z. $ par /\/‘s’/m/ isih | T/ 297 75 59,775
/4 maq s ;)/1 72045 TN | 856 ?{; 4727209
5 i /})p/l wdolh| Trs |35 | 7S5 | 95975
AR 42 T~ 13739 | (594 | 462,787
Ml rem sy |s¢az | 242 | 8937
ﬁc:m:/ﬁ?«'% ﬂ “ f= e ) TN | oz 4/7‘75 5 074
(e Hodnee 20" | SY | 63S | 7136 |26,762
Vneloss Eico. M | 2oo> | 439 |53 380
)37 2L P Lo | 62 | FELS | 2248
24" 17 | g [ 4942 | 7397
4o RCP T | 4 | ZeleD] 003
47 FES FA / | ooslEs ‘}fs oD
Ca Aﬁ 5@‘}7% EA / 152, 571 NCES
Sarty @am% Tol | OF | 32 | 5299 /€29
selidy Crab 1.3 | SF | 98 | 5% 74 13326
an K/,M? 5“75 -/ LB |4yz2 | DFE 5803
Closs A" come. | |39 | 52724756
Cornss i Temy? Ne | s | 523 | 7%
Crass e oo AC | 3.1 550 dd ) 3/=0
Silt Yeece Ly | 2822 15/ |'5,268
Check oz ZA |25 123632 15918
sh-yTot  |374076
R/t (Tdstes | )| SF 42201 o34 | 34,288
Zéf? ﬁ,ﬁ ek fup g ‘
1% 7t7
Subtotal {;5/9, /55
Markup (%) at ¢ i //
TOTAL +5(9,155
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VALUE ENGINEERING ALTERNATIVE ‘1

PROJECT: SR 151 / OLD ALABAMA ROAD WIDENING ALTERNATIVE NO.: (-1
Project No. STP-IM-180-1(6), Catoosa County, Georgia
DESCRIPTION: ADD CURB AND GUTTER ON SR 151 BEGINNING AT SHEET NO.: 1 of 5

STATION 13+00 — STATION 74+00

ORIGINAL DESIGN: (Sketch attached)

The original project design calls for a rural section beginning south of Holcomb Road until reaching the
project midpoint at STA 65+49.51.

ALTERNATIVE: (Sketch attached)

Add curb and gutter to the project beginning south of Holcomb Road and continuing until the end of the
project.

ADVANTAGES: DISADVANTAGES:

» Reduces right-of-way costs » Increases construction costs for curbs and gutters
e Reduces construction impacts » Additional costs for drainage structures and pipes
DISCUSSION:

This alternative will reduce construction impacts and right-of-way for both commercial and residential
properties along SR 151.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN $ 3,263,895 — 3,263,895
ALTERNATIVE $ 2,530,755 — 2,530,755
SAVINGS (Original minus Alternative) $ 733,140 —_— 733,140
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COST WORKSHEET LI

PROJECT: SR 151 / OL.D ALABAMA ROAD WIDENING ALTERNATIVENO.: C = [
Project No. STP-IM-180-1(6), Catoosa County, Georgia
DESCRIPTION: IDEA DESCRIPTION (abbreviate if necessary to fit) SHEET NO.: 5 of =
PROJECT ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
NO. OF COost/ NO. OF COS1/
ITEM UNITS UNITS UNIT TOTAL UNITS UNIT TOTAL
21O -1ol - a4 B TS 579, 74 F550 24 805, 14
4oz = B0 ~ 1TMm Aok, This 1933 .47 75 137, 50¢p, 2.
Aoz - 31y, ~ 12 Homm Aopr TUS A 1374,.59 7 103, 0P%. 25
407 - 3IT) = 25 Hed Aoei TILS V340885 T els plz.z5
412 - looo -~ Loy Thew Gl / Lice7zl 1.7z 1540 077
A4l-vtzr — cd ey LE 1098950 | 4. 75 |lLz. 095 27
Lottty -0F - Wbty Viesy Siupe 2,003, Loz,
Eer Swe 2,243,895 [37
Subtotal 3,450, 855 71 — 2,550, 755,19
Markup (%) at
TOTAL - D20, pop, 5L

]
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CALCULATIONS l]

PROJECT: SR 151/ OLD ALABAMA ROAD WIDENING ALTERNATIVENO.: C. —f
Project No. STP-IM-180-1(6), Catoosa County, Georgia

SHEET NO.: 4  of 5

{

Aop Cons ¢ Guree ou SZ [5/, Bew Tz (3400 - Shg, 74+00

Lewary &F Coms s e Ler Suwe or S2. )5/ a o C16 A 4’7«'2“/“5
097
g
4,889.51 LF ¢ #W/
— N ceeom——

Lexary O Cuess 7 Gumen , Riemr Sepe 47 SR 15/

GloD (F
3 o s # 4 v
Torne Corbs GrrEs Lecom = [0, 989, 51 (F /4,75 = 162,995 27
GA B
’ ,989. 5 = . : 7 b : 74,

2.50 < 10,982 5«1 5 271,473.78 £r3 (15 I/f’ra,) T 2000 = /579, 74 TS

1,572, 74 Tus « Y594 - Lﬂa‘d{'? 8u5. 14
— - ' Mm";w“”"m‘""“””"'““’“"““«ﬁ-v»wmMW“.,_..,_Q_NWM,«W,,.,,,,..«Www“"”“"“““"‘“”“““"""""
VAR o - 13% 10,989,515 D = 15,873, 74 x 165 P o

2000 = 1,909, 98 Tus“
2 B uoen gzt 10,969 .8) +9

1%

oo .
15, 875. T4 X 220 VDTS 2000 = | e 1 Trg o

I

4 - A ase - 13 e 10, 989.51 79 |3y 873, 74 « A4p mﬁ/,//pl T 2000 T 3,492, 22 77;51///

F <
%\/m roser  Rem oy

o 7 el ,
E-ToP 0.05% 1309, 98 T0s «+ ¢5.40 + 509,58 - 527455 o

o 0%, 094, 25
Biper 005k L74¢ WL INS = 87,310 4 4g. |

= L334z vl =¥ 00 o0 L.
A-lotme O 05x 3,492.20T08 ~ [74.G| + 349727 = Bttt 8 757275, 012, 25
8515, o1z, 74

A A

Birows Thew

10,989,5( LF x )3 =9 = 19,273, 74- % 2 pppeicarons

= 31,747,498 sy x 0,035 A%y

//—\L/\\ ™,

o S LUL U akls x 0,05 = 5555 F UL L GALS 4
e N*('MMM«MMW’M ¢ ‘\W"Mk“\”’““‘“"“‘“”ﬂ*wﬂm
N doprmpe i flevverion T = hleb 72 Ghs 132
Torm. Hntovier = #45172 <r= 59 :fé\ﬁ‘jér{)[ 0}

| R

25



CALCULATIONS []

PROJECT: SR 151/ OLD ALABAMA ROAD WIDENING ALTERNATIVE NO.:
Praject No. STP-IM-180-1(6), Catoosa County, Georgia
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VALUE ENGINEERING ALTERNATIVE ‘l

PROJECT: SR 151/ OLLD ALABAMA ROAD WIDENING ALTERNATIVENO.: C-9
Project No. STP-IM-180-1(6), Catoosa County, Georgia
DESCRIPTION: REPLACE MEDIAN PAVING WITH GRASSING SHEET NO.: 1 of 5

ORIGINAL DESIGN:

Seven and one-half inches of paved median is included in all areas.

ALTERNATIVE: (Sketch attached)

Use grass median instead of pavement where the median is wider than eight feet from the back of the curb to
the front of the curb and greater than 300 feet long.

ADVANTAGES: DISADVANTAGES:

¢ Reduces costs .
e Increase aesthetics

Increases maintenance

DISCUSSION:
PRESENT WORTH PRESENT WORTH
COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN 227,186 — 227,186
ALTERNATIVE 1,200 — 121,941
SAVINGS (Original minus Alternative) 225,986 (120,741) 105,245
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PROJECT: SR 151/ OLD ALABAMA ROAD WIDENING
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COST WORKSHEET /A

PROJECT:

SR 151/ OLD ALABAMA ROAD WIDENING
Project No. STP-IM-180-1(6), Catoosa County, Georgia

ALTERNATIVENO.: . 7

DESCRIPTION: IDEA DESCRIPTION (abbreviate if necessary to fit) SHEET NO.: ' l’f of 5
PROJECT ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
NO. OF COS1/ . NO.OF | COS¥
TEM UNITS UNITS UNIT TOTAL UNITS UNIT TOTAL
2% Midin. Cone. g;/ 5788 3734 |777,135 | F
/%M&«/f«fll 6/‘&/:3&55%5‘ A < /. Z /faz}? /,Z'a ~
(net [ ] ’
Subtotal) 227 184 / }? o=
Markup (%) at / 7/
TOTAL 277 196 e
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LIFE CYCLE COST WORKSHEET ‘I

PROJECT: SR 151/ OLD ALABAMA ROAD WIDENING

ALTERNATIVE NO.. C-9
Project No. STP-IM-180-1(6), Catoosa County, Georgia
SHEET NO.: 5 of 5
LIFE CYCLE PERIOD: 30 years
INTEREST RATE: 3.10% ESCALATION RATE: ORIGINAL PROPOSED
A. INITIAL COST $ 227,186 | § 1,200

Useful Life (Years)

INITIAL COST SAV!NGS- 5

, 225,986
B. RECURRENT COSTS (Annual Expenditures)
1. Mow grass (1.2ac) =2 people x 2hrs/wk x $30/hr x 52wks/yr = $ 6,240
2. Operating
3. Energy
4.
5.
6.
Total Annual Costs -8 6,240
Present Worth Factor 19.3495 19.3495
Present Worth of RECURRENT COSTS -1 8 120,741
C. SINGLE EXPENDITURES Year Amount PW factor Present Worth Present Worth
ORIG PROP | < Put "x" in appropriate box (original design or proposed design)
1. 1.0000 - -
2 1.0000 - -
3 1.0000 - -
4 1.0000 - -
5. 1.0000 - -
6 1.0000 : -
7 1.0000 - .
3 1.0000 - -
D. SALVAGE VALUE Year Amount PW factor Present Worth Present Worth
1. (1.0000) - -
2. (1.0000) - -
Present Worth of SINGLE EXPENDITURES - -
E. Total Recurrent Costs & Single Expenditures (B + C + D) -1$ 120,741
RECURRENT COSTS & SINGLE EXPENDITURES SAVINGS $ (120,741)
TOTAL PRESENT WORTH COST (A + E) |3 227,186 | § 121,941
TOTAL LIFE CYCLE SAVINGS $ 105,245
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VALUE ENGINEERING ALTERNATIVE ‘I

PROJECT: SR 151 / OLD ALABAMA ROAD WIDENING ALTERNATIVE NO.:  C-10
Project No. STP-IM-180-1(6), Catoosa County, Georgia

DESCRIPTION: CONSTRUCT A THREE-LANE SECTION SOUTH OF SHEET NO.: 1 of 5
POPLAR SPRINGS AND WIDEN TO THE EAST

ORIGINAL DESIGN:

There are two travel lanes in each direction with two ft. of raised median.

ALTERNATIVE: (Sketch attached)

Use one travel lane in each direction with 14 ft. of flush median from STA 26+85 to approximately
STA 70+00 (existing three lanes at this point).

ADVANTAGES: DISADVANTAGES:
e Reduces construction costs ¢ Reduces capacity
¢ Reduces right-of-way

* Reduces staging
» Increases safety

DISCUSSION:

Traffic volumes drop off steadily the further south of I-75 on SR 151 you travel. It seems feasible that a
capacity improvement is not needed at this time, yet the opportunity to increase safety still presents itself.

Because only three lanes are needed, the project is shortened to begin at STA 26+85.

PRESENT WORTH PRESENT WORTH

COST SUMMARY : INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN 3 4,493,474 — $ 4,493,474
ALTERNATIVE $ 0 —_— $ 0
SAVINGS (Original minus Alternative) $ 4,493,474 — $ 4,493,474




- SKETCHES
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PROJECT: SR 151/ OLD ALABAMA ROAD WIDENING ALTERNATIVENO.: -/ O

Project No. STP-IM-180-1(6), Catoosa County, Georgia

L AS DESIGNED @/ ALTERNATIVE SHEET NO.:
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CALCULATIONS Ll

PROJECT: SR 151/ OLD ALABAMA ROAD WIDENING ALTERNATIVE NO.:  ~/ QO
Project No. STP-IM-180-1(6), Catoosa County, Georgia
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CALCULATIONS l]

PROJECT:

SR 151/ OLD ALABAMA ROAD WIDENING
Project No. STP-IM-180-1(6), Catoosa County, Georgia
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COST WORKSHEET ‘él

PROJECT: SR 151 / OLD ALABAMA ROAD WIDENING ALTERNATIVENO.: (- [ &
Project No. STP-IM-180-1(6), Catoosa County, Georgia
DESCRIPTION: IDEA DESCRIPTION (abbreviate if necessary to fit) SHEET NO-.: 5 of 5
PROJECT ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
ITEM UNITS TJQT\ii?SF %(;S]"l;/ TOTAL (i)(ii;:/ TOTAL
12,5 am Asph 16516 | T | 870 | 75 6,757
[9 mm Ab’;{)f‘fl 220lh | Trv | 1198 75 88459
25 e Aspl geplb |7/ |2372 | 75 /7E 9°°
A 2" T |E358 | 1599 | B5088
187 R L5 | 308 zp2s /1455
24 7 RCP CE /22 lgqdT | 5332
Is5” RCF LV | 236 | 470 |/5623
|37 S s e [ s | 7] 5003
187 FES cq | 2= | sy58 | /)74
367 LS £A4 S B59fest)| 2,559
Cteh Vs~ Al 3 116251 | s3g5
CLoss A cone cd | o |52927 29557
B [oer X Shee | (LB |£27 | 096 | 5377
Uelnss Excar cY 452 o 4,34 | L5519
By Exeay | VETSZ] 4,99 |1&5
’ b4k | 59527
Suiks Yibo A A3 TS
ﬁ/ﬁw\—jéﬁ” o /QH’ <t ~| ]30%, 3_3 )
Ko (Tdost/Res) | SE 7252 [ 00 | 97050
247D fahop 1237 24
1ola| T 1534,764
Subtotal 4{4//7” 3 4}7‘4/
Markup (%) at i
foTAL 4,493 77
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| é] SUMMARY OF POTENTIAL COST SAVINGS

PROJECT: SR 151/ OLD ALABAMA ROAD WIDENING

Project No. STP-IM-180-1(6), Catoosa County, Georgia

PRESENT V\/QRTH OF COST SAVINGS

ALT. OR!G!NAL  ALTERNATIVE:  INITIAL COST RECURRING TOTAL PW
NO. DESCRIPTION - COST COST SAVINGS COST SAVINGS  LCC SAVINGS
RAMPS (R) ‘

Reduce the amount of fill required by realigning Ramp C to use

R-1  the existing ramp pavement, grading, and right-of-way. Reduce §$ 949,606 $ 49900  § 899706 $ 899,706
the taper by 900 ft. Defer major I-75-expansion improvements.

R Relain existing Rgmp A pavcmem and grading: Defer $ 1.420.385 $ 1420385 $ 1420385
improvements until I-75 is expanded. Do nothing now. ’

R4 Defer all improvements to the tapers on Ramps A, B, C, and D g 1,8;27,706 $ 1.827.706 S 1.827.706
until the 1-75 lane widening takes place.

BRIDGES (B)

Reduce fill depth and resulting right-of-way requirements by

B using four spans in lieu of three spans on the South S 25 505 § 75505 S 5 505
Chickamauga Creck Bridge and reduce the superstructure depth e T | o
by 1 ft.-5 in. '
Reuse the existing I-75 bridges since they are in serviceable

B-5  condition. Jack the existing bridges to meet the 17 ft. clearance  $ 3,180,287  $§ 2,012,690 § 567,597 $ 567,597
requirements and widen as necessary.
Rehabilitate the existing South Chickamauga C leek Bridge :

B-6 instead of demo and total re placement. Expand the existing steel § 1925440 $ 1,532,446 $ 392,994 $ 392994
bridge as necessary to meet new width requirements.

B-9 Use-MSE abu}thent walls on the [-75 bridge in Iic?u of sloped $ 3,030,362 g 2,324,289 $ 706,073 $ 706,073
paving and eliminate the two end spans on the bridge. :
Reduce the median width on the South Chickamauga Creek

B-10 Bridge from 20 ft. to 14 ft. to match the typical section median = § 207,498 $ 207,498 $  207.498
width of 14 ft C
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VALUE ENGINEERING ALTERNATIVE ‘l

PROJECT: SR 151/ OLD ALABAMA ROAD WIDENING ALTERNATIVENO.:  R-1
Project No. STP-IM-180-1(6), Catoosa County, Georgia
DESCRIPTION: REALIGN RAMP C TO USE THE EXISTING RAMP SHEET NO.: 1 of 4

PAVEMENT, GRADE, AND RIGHT-OF-WAY AND
REDUCE TAPER BY APPROXIMATELY 900 FT.

ORIGINAL DESIGN: (Sketch attached)

The design moves the terminus of Ramp C further south along Old Alabama Road to account for the future
expansion of [-75. This alignment requires substantial quantities of fill to meet the grades.

ALTERNATIVE: (Sketch attached)

Realign Ramp C to more closely match the existing profile and grades. Defer any improvements for the 1-75
expansion to future years.

ADVANTAGES: DISADVANTAGES:
o Greatly reduces the amount of fill e Defers the I-75 improvements
* Reduces right-of-way costs »  Construction proximity closer to active traffic
» Reduces pavement requirements * Possible undesirable deceleration distance
e Aligns better with Ramp A
e Possibly reduces the grade

DISCUSSION:

Right-of-way and construction costs can be reduced by eliminating the taper lengths for the future I-75
expansion. When the time comes to expand I-75, realignment of the ramp could take place.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN $ 949,606 — S 949,606
ALTERNATIVE $ 49,900 — $ 49,900
SAVINGS (Original minus Alternative) $ 899,706 — $ 899,706
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SKETCHES ﬂ

PROJECT: SR 151/ OLD ALABAMA ROAD WIDENING ALTERNATIVE NO.: {/e— i
Project No. STP-IM-180-1(6), Catoosa County, Georgia

U AS DESIGNED )Zf ALTERNATIVE SHEETNO..  Z of L/’

s (51

/l

T-E5 A8




CALCULATIONS ﬂ

SR 151/ OLD ALABAMA ROAD WIDENING ALTERNATIVENO.: l

1
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Project No. STP-IM-180-1(6), Catoosa County, Georgia
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COST WORKSHEET /A

PROJECT: SR 151 / OLD ALABAMA ROAD WIDENING ALTERNATIVE NO.: }'ﬁ - l
Project No. STP-IM-180-1(6), Catoosa County, Georgia
DESCRIPTION: IDEA DESCRIPTION (abbreviate if necessary to fit) SHEET NO.: Z_/ of L(Z
PROJECT ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
e | NO.OF | cosv NO.OF | COST/
ITEM UNITS | T UNIT TOTAL UNITS UNIT TOTAL
f‘/g&f&‘é‘mm Z_::/\;QQ o, @ \/ 52/)3,50 é/, 14 ??// Z f;é—;/ [‘QO@O 4’ g 4 4 7; Foo
[
ol o it 12 = (dogd £5.6) [T ] 7
25 s /ls;afﬁ} 37 TN | 79| 7550 55 c50|
&AL 127 TN | 2696 | 15.94 | 429%| ~
Class AN o, |2 | 99 150929 sadi0| ~
Sap ‘e Shee| | LB 149033 ogs | 12068 |~
Sub-RF 65,21+ AT g >
/1S sy |zres| @39 | 7334
247 ke g0 | 171,077
STl 2se/33
Subtotal 74//7’)’ Lol gic/cf/, G o0
Markup i) at
TOTAL 74 7 £ 4/07’) Tov




VALUE ENGINEERING ALTERNATIVE ‘l

PROJECT: SR 151/ OLD ALABAMA ROAD WIDENING ALTERNATIVENO.: R-2
Project No. STP-IM-180-1(6), Catoosa County, Georgia

DESCRIPTION: RETAIN RAMP A PAVEMENT AND GRADING AND SHEET NO.: 1of 3
DEFER IMPROVEMENTS UNTIL I-75 IS EXPANDED

ORIGINAL DESIGN:
The new alignment moves Ramp A further to the south, allowing for future I-75 lanes. The taper becomes quite

long to account for this additional travel distance over the future lanes. Required fill for the ramp is 4-5 ft. deep
in places.

ALTERNATIVE:

Leave Ramp A in its present alignment and grade to defer this improvement until the I-75 expansion.

ADVANTAGES: DISADVANTAGES:

e Reduces construction costs e  Ramp would need to be relocated in the future
* Borrow requirements are greatly reduced when and if I-75 is expanded

¢ Reduces paving * Possible undesirable acceleration distance

» Eliminates new closed drainage system » Improvements are deferred to a future year
DISCUSSION:

If I-75 expands in the future, the ramp can be moved at that time. By eliminating the increased taper lengths for
the future I-75 expansion, and using the existing ramp pavement, construction costs are reduced.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN ‘ S 1,420,385 — $ 1,420,385
ALTERNATIVE $ 0 _ $ 0
SAVINGS (Original minus Alternative) $ 1,420,385 —_— $ 1,420,385




CALCULATIONS ll

PROJECT: SR 151 / OLD ALABAMA ROAD WIDENING

Praject No. STP-IM-180-1(6), Catoosa County, Georgia
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COST WORKSHEET /A

PROJECT: SR 151 / OLD ALABAMA ROAD WIDENING ALTERNATIVE NO.: //< -2
Project No. STP-IM-180-1(6), Catoosa County, Georgia

DESCRIPTION: IDEA DESCRIPTION (abbreviate if necessary to fit) SHEET NO.: A a3
PROJECT ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
. NO. OF COsT/ ) NO. OF COost/ :
ITEM UNITS UNITS UNIT TOTAL UNITS UNIT TOTAL

/j:a/%/@,a»\/ g«(d&\/ Ct;/ ‘fgz/g J’/; (”?%/? /“l"b/j,?/Z?/
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N R

Subtotal /, 4705 g4

u—

Markup (%) at

TOTAL /422,355




VALUE ENGINEERING ALTERNATIVE ‘l

PROJECT: SR 151/ OLD ALABAMA ROAD WIDENING ALTERNATIVE NO.: R-4
Project No. STP-IM-180-1(6), Catoosa County, Georgia

DESCRIPTION:  DEFER ALL IMPROVEMENTS FOR RAMPS A, B, C, SHEET NO..: 1of 5
AND D UNTIL REQUIRED BY I-75 LANE WIDENING

ORIGINAL DESIGN:

The roadway plan shows improvements to Ramps A, B, C, and D.

ALTERNATIVE: (Sketch attached)

Defer all improvements to Ramps A, B, C, and D until the I-75 expansion lanes are constructed. This is a no-
build alternative for the ramp portion of this project.

ADVANTAGES:

e Reduces pavement and-borrow

e Eliminates all drainage improvements

DISCUSSION:

DISADVANTAGES:

*  Defers this construction until future years
e Places a cash flow burden on future projects
¢ Defers right-of-way purchases until future

If the I-75 widening does not happen within the next 20 to 25 years, this investment is not a sound investment.
It becomes a sunk cost without benefit to the public. Eliminating this portion of the project would deduct the
cost of the added pavement for the new tapers. Future expansion can still be accomplished by keeping the
current alignment at the point where they diverge from the mainline I-75 (project the tangents after the 1% curve

backwards to construct a normal length taper).

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN $ 1,827,706 - 1,827,706
ALTERNATIVE 0 — 0
SAVINGS (Original minus Alternative) $ 1,827,706 —_— 1,827,706
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SKETCHES ‘él

PROJECT:

SR 151 / OLD ALABAMA ROAD WIDENING

Project No. STP-IM-180-1(6), Catoosa County, Georgia

L) AS DESIGNED ﬁ ALTERNATIVE

ALTERNATIVE NO.: j/ ~ 4/

SHEETNO.: 2 of 5
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CALCULATIONS L]

PROJECT: SR 151 / OLD ALABAMA ROAD WIDENING ALTERNATIVE NO.: ‘7}
Project No. STP-IM-180-1(6), Catoosa County, Georgia
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CALCULATIONS [l

PROJECT:

SR 151/ OLD ALABAMA ROAD WIDENING
Project No. STP-IM-180-1{6), Catoosa County, Georgia
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COST WORKSHEET /A

PROJECT:

SR 151 / OLD ALABAMA ROAD WIDENING
Project No. STP-IM-180-1(6), Catoosa County, Georgia

ALTERNATIVE NO.: /Z ——L(

DESCRIPTION: IDEA DESCRIPTION (abbreviate if necessary to fit) SHEET NO.: %( of 5
PROJECT ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
ITEM UNITS T}?ﬁ%’: ({IJ%S;;/ TOTAL %%I%F CU%SG-_/ TOTAL
ga/é‘;ezﬂfu’ Eﬂ*ca/& U@”}L['a ~ | v / gé/, %3 4/ a/ﬁ 273} S/
7
Uelsss Excav. e 14032 439 | 17852
’ T
Plaie o Font S \{/ /9,509 gs.6] | 951,345
25n Mspl, 37 TN 2393 #5000 | 177475
CAB (27 T | 7570|1599 152,596
247 REP LY 1596|444z | 7293714
127 RCP LY |52 132251913
297 F5s LA | 2 £38.42 g}Z??
Drep Tlct A |4 357027 | 922
Sed gt (S5 A / BoY5E| ooS
ﬁﬂl{‘f}' m’p‘ih//‘égzﬁgw “A / |25532) (253
Vamihe Subttn]| AT T A B, 056
AN
ez el
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VALUE ENGINEERING ALTERNATIVE ZI

PROJECT: SR 151 / OLD ALABAMA ROAD WIDENING ALTERNATIVE NO.:  B-1
Project No. STP-IM-180-1(6), Catoosa County, Georgia

DESCRIPTION: REDUCE THE SUPERSTRUCTURE DEPTH AT THE SHEET NO.: 1 of 5
CREEK BRIDGE BY CONVERTING FROM A 3-SPANTO
4-SPAN BRIDGE WITH SHALLOWER MEMBERS

ORIGINAL DESIGN: (Sketch attached)

The design is for a three-span bridge with spans of 64 ft. + 114 ft. + 46 ft. The girders are 64-ft.-long Type II[
prestressed concrete beams, 114-ft.-long Type IV prestressed concrete beams, and 46-ft.-long Type III beams.

ALTERNATIVE: (Sketch attached)

Change the structure to an equally spaced four-span bridge with 52-ft.-long Type I modified prestressed
concrete beams.

ADVANTAGES: DISADVANTAGES:

Superstructure depth is reduced by 1°-5”,
Lowers the profile

Reduces fill requirements

Reduces right-of-way

Some redesign of the concept will be necessary
Additional pier in creek
Slightly higher construction cost

DISCUSSION:

The flood elevation dictates the minimum bottom of the structure elevation. The structure depth dictates the
profile elevation. If needed, the effect of an additional pier can be offset by channel modification.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN $ 75,505 — $ 75,505
ALTERNATIVE $ 0 - $ 0
SAVINGS (Original minus Alternative) $ 75,505 — $ 75,505
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SKETCHES /A

PROJECT: SR 151 / OLD ALABAMA ROAD WIDENING ALTERNATIVENO.: [ _ |
Project No. STP-IM-180-1(6), Catoosa County, Georgia
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CALCULATIONS ll

PROJECT: SR 151 / OLD ALABAMA ROAD WIDENING ALTERNATIVE NO,: @ -
Project No. STP-IM-180-1(6), Catoosa County, Georgia
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COST WORKSHEET é]

PROJECT: SR 151 / OLD ALABAMA ROAD WIDENING ALTERNATIVE NO.:
Project No. STP-IM-180-1(6), Catoosa County, Georgia

DESCRIPTION: IDEA DESCRIPTION (abbreviate if necessary to fit) SHEET NO.: L oot 5
PROJECT ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
NO. OF COST/ ‘ NO.OF | COS¥/
{TEM UNITS UNITS UNIT TOTAL UNITS UNIT TOTAL
2l AC | 0,036 | (o |2, 340)
' 2 AT maric-ur g} é‘@@)
oo ]
W -
Roptoty [ yexvamion cY ,950| 4.99 |51,/31)
MALE -0 frio
s 045)
Subtotal
Markup (%) at
TOTAL (775, %)
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VALUE ENGINEERING ALTERNATIVE ‘I

PROJECT: SR 151/ OLD ALABAMA ROAD WIDENING ALTERNATIVENO.:  B-§

Project No. STP-IM-180-1(6), Catoosa County, Georgia

DESCRIPTION:  REUSE EXISTING I-75 BRIDGES, JACK AND WIDEN SHEET NO.: 1 of 3

ORIGINAL DESIGN: (Sketch attached)

Steel superstructure is to be replaced with new prestressed concrete structure (PSC).

ALTERNATIVE: (Sketch attached)

Reuse the existing I-75 bridges since they are in serviceable condition. Jack the existing bridges to meet the 17-
ft. clearance requirements and widen as necessary.

ADVANTAGES: DISADVANTAGES:

* Reduces demolition costs and superstructure e Increases steel structure maintenance
costs
DISCUSSION:

The condition of the existing structure is assumed adequate. The northbound cannot be reused due to its
reverse slope. Jacking can be accomplished under live load conditions (incrementally).

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN S 3,180,287 — $ 3,180,287
ALTERNATIVE $ 2,612,690 — $ 2,612,690
SAVINGS (Original minus Alternative) $ 567,597 — $ 567,597
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SKETCHES ‘él

ALTERNATVENO.: A~ &

PROJECT: SR 151 / OLD ALABAMA ROAD WIDENING

Project No. STP-IM-180-1(6), Catoosa County, Georgia
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COST WORKSHEET [l

PROJECT: SR 151 / OLD ALABAMA ROAD WIDENING ALTERNATIVE NO.: %% -4
Project No. STP-IM-180-1(6), Catoosa County, Georgia ‘

DESCRIPTION: IDEA DESCRIPTION (abbreviate if necessary to fit) SHEET NO.: % of 3
PROJECT ITEM ORIGINAL ESTIMATE PROPQOSED ESTIMATE
NO. OF COSsT/ : i NO. OF COST/
ITEM UNITS UNITS UNIT TOTAL UNITS UNIT TOTAL
Brwte Tacinig LS z 750000 | 250,000
Lo ce e G 107 s 297,418 N |7, 033,803
Do vrpon op bectibe | o8 [181312 (6 185,120 | 1,156 o 71, seo
Subtotal 7,99 ], 2,896,173
Markup (%) at 2en, 237,517
TOTAL 3,180,280 NN PAY




VALUE ENGINEERING ALTERNATIVE ‘I

PROJECT: SR 151/ OLD ALABAMA ROAD WIDENING
Project No. STP-IM-180-1(6), Catoosa County, Georgia

ALTERNATIVE NO.:  B-6

DESCRIPTION: REUSE OR REHABILITATE THE EXISTING SOUTH SHEET NO.: 1 of 4
CHICKAMAUGA CREEK BRIDGE

ORIGINAL DESIGN: (Sketch attached)

The existing South Chickamauga Creek Bridge will be demolished and replaced with a new PSC structure.

ALTERNATIVE: (Sketch attached)

Rehabilitate the existing structure and widen in-kind.

ADVANTAGES: DISADVANTAGES:

e Profile does not have to be raised ¢ Increases rehabilitation costs
e Reduces fill and right-of-way

DISCUSSION:

The specific deficiencies of the existing bridge are not known. Minor strengthening could be done efficiently.
Widening would allow the profile to remain as is.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN 1,925,440 — 1,925,440
ALTERNATIVE 1,532,446 — 1,532,446
SAVINGS (Original minus Alternative) 392,994 — 392,994
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SKETCHES [1

PROJECT:

SR 151/ OLD ALABAMA ROAD WIDENING
Project No. STP-IM-180-1(6}, Catoosa County, Georgia

L1 AS DESIGNED E»!/ ALTERNATIVE

ALTERNATIVE NO.: -0
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CALCULATIONS [l

PROJECT: SR 151/ OLD ALABAMA ROAD WIDENING ALTERNATIVE NO.: B-6
Project No. STP-IM-180-1(6), Catoosa County, Georgia
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COST WORKSHEET [I

2~ G

PROJECT: SR 151 / OLD ALABAMA ROAD WIDENING ALTERNATIVE NO.:
Project No. STP-IM-180-1(6), Catoosa County, Georgia
DESCRIPTION: IDEA DESCRIPTION (abbreviate if necessary to fit) SHEET NO.: % of ‘ﬁf
PROJECT ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
; NO. OF cosT/ NO. OF COosT/
ITEM UNITS | e UNIT TOTAL UNITS UNIT TOTAL
brinceo Ceary b 7sede0 | ] 750, deu
Arioce R 5F Hitg | 9o [, 04%, 3
Fes 68 Lmenig $F 292 | 0 790 440
Borow Prony, Cy 2), 610 4.99 |(jog e33)
}QW\, h 1 G ‘"fﬁ ‘7} 505 | 3z.eg (304(9‘?@?
10| putic-wp | 142, 598
1, S 63414
e .
Rl -es AC o124 | (000 (000 )
%40 | iens (27,9 % )
(3¢ 028 )
Subtotal 750 400 [, ¢ 12444
Markup (%) at (% 175, 6% ——
TOTAL 725,40 1§32 44,
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VALUE ENGINEERING ALTERNATIVE ‘l

PROJECT: SR 151 / OLD ALABAMA ROAD WIDENING ALTERNATIVENO.: B-9
Project No. STP-IM-180-1(6), Catoosa County, Georgia
DESCRIPTION: USE MSE WALL ABUTMENTS ON THE 1-75 BRIDGE IN SHEET NO.: 1 of 4

LIEU OF SLOPED PAVING AND ELIMINATE THE TWO
END SPANS

ORIGINAL DESIGN: (Sketch attached)

The design for the I-75 bridge is a four-span structure with spans of 62 ft. + 108 ft. + 108 ft. + 49 ft.

ALTERNATIVE: (Sketch attached)

Use MSE wall abutments and eliminate the 62-ft. and 49-ft. end spans. Shorten the bridge accordingly to a two-

span bridge of 108 ft. + 108 ft.

ADVANTAGES:

¢ Reduces the amount of superstructure
e Reduces cut/excavation
¢ Eliminates the two end spans of the bridge

DISCUSSION:

DISADVANTAGES:

» Some redesign of the concept will be necessary

MSE wall abutments are commonly used to shorten the total length of aerial structures and help to minimize

the cost of the bridge.
PRESENT WORTH PRESENT WORTH
COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN $ 3,030,362 — 3,030,362
ALTERNATIVE $ 2,324,289 — 2,324,289
SAVINGS (Original minus Alternative) $ 706,073 — 706,073
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SKETCHES /2

SR 151 / OLD ALABAMA ROAD WIDENING

Project No. STP-IM-180-1(6), Catoosa County, Georgia

L] AS DESIGNED

0 ALTERNATIVE
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CALCULATIONS [I

ALTERNATIVE NO.: [5 - a{

SR 151 / OLD ALABAMA ROAD WIDENING

PROJECT:
Project No. STP-IM-180-1(6), Catoosa County, Georgia

SHEETNO.: 3 of 4
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COST WORKSHEET /A

PROJECT: SR 151 / OLD ALABAMA ROAD WIDENING ALTERNATIVENO.: (4 -9
Project No. STP-IM-180-1(6), Catoosa County, Georgia
DESCRIPTION: IDEA DESCRIPTION (abbreviate if necessary to fit) SHEET NO.: 4 of &
PROJECT ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
NO. OF COS1/ : NO. OF | Ccost/ ;
ITEM UNITS UNITS UNIT TOTAL UNITS UNIT TOTAL
Lringe £F | Zldor| 9 208,025 23,9 7% ). 788, 750
mse WALL <F b, 640 14 980
£ xowmtion (uvtuss) | €Y |19, 79¢] 4.34 40450 | 6127 4.2¢ | 35,27/
Fowoation frorene | C G20 | 4099 | 25391
Subtotal 12,954, 97¢ 7,112,990
Markup (%) at fff{}; 27,487 21, 494
TOTAL T, 030,362 7, 574 A4
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VALUE ENGINEERING ALTERNATIVE ‘]

PROJECT: SR 151/ OLD ALABAMA ROAD WIDENING ALTERNATIVENO.:  B-10
Project No. STP-IM-180-1(6), Catoosa County, Georgia

DESCRIPTION: REDUCE THE MEDIAN WIDTH OF THE CREEK BRIDGE  SHEET NO.: 1 of 4
FROM 20 FT. TO 14 FT. TO MATCH THE TYPICAL
SECTION

ORIGINAL DESIGN: (Sketch attached)

The roadway plan shows a 20-ft. median section from STA 106+00 to STA 120+27 (US 41).

ALTERNATIVE: (Sketch attached)

Reduce the median width from 20 ft. to 14 ft. to match the typical section dimensions. The reduction of 6 ft.
can be taken as 3 ft. on each side of the centerline.

ADVANTAGES: DISADVANTAGES:

¢ Reduction in pavement ¢ None apparent
e Saves 6-ft. width of right-of-way
¢ Consistent roadway section

DISCUSSION:

The 20-ft.-wide median is not required in this section, which is a striped flush median or through lane.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN S 207,498 — $ 207,498
ALTERNATIVE $ 0 J—— $ 0
SAVINGS (Original minus Alternative) $ 207,498 — S 207,498




SKETCHES ﬂ

SR 151 / OLD ALABAMA ROAD WI])ENING

R-10
of 4
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CALCULATIONS ‘él

PROJECT: SR 151 / OLD ALABAMA ROAD WIDENING ALTERNATIVE NO.: g ~1¢)
Project No. STP-IM-180-1(6), Catoosa County, Georgia

SHEETNO.: 24 of 4
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COST WORKSHEET /A

PROJECT: SR 151 / OLD ALABAMA ROAD WIDENING ALTERNATIVE NO:  [5 ~10
Project No. STP-IM-180-1(6), Catoosa County, Georgia
DESCRIPTION: IDEA DESCRIPTION (abbreviate if necessary to fit) SHEET NO.: A{w of é%’
PROJECT ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
NO. OF COST/ ‘ NO. OF COsT/
ITEM UNITS | e UNIT TOTAL UNITS UNIT TOTAL
R/ - Res kC 065t | G500 | 3,315
Con SF 28 10 4¢ &, 460
AT pactc-ue | 30, 449
¢ -|(34,224)
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Zl SUMMARY OF POTENTIAL COST SAVINGS

PROJECT: SR 151/ OLD ALABAMA ROAD WIDENING
Project No. STP-IM-180-1(6), Catoosa County, Georgia PRESENT WORTH OF COST SAVINGS
ALf OR[GENAL ALTERNATIVE INITIAL COST RECURRING TOTAL PW
NO. DESCRIPTION COSsT COST SAVINGS COST SAVINGS  LCC SAVINGS

CONSTRUCTION MANAGEMENT (CM)

CM-1

Shift the aligninent of Old Alabama Road entirely to the east and

of-way on the east side only.

construct the project in two stages in lieu of four. Purchase right-

$ 5,629,328 $ 2,577,996 %

3,051,332

$ 3,051,332

CM-2

Incorporate the "Economic Price Adjustment"” clause into the bid
documents (Federal Acquisition Regulation Part 10) to-share the
risk of possible price escalation of materials such as asphalt,
fuel, steel, and concrete.

DESIGN

S U GGF

TION

CM-4 -

Add a line item to the project estimate for demolition of the two
existing bridges. Demo cost could be $40/sf on each bridge for
a total cost of $1M.

DESIGN SUGGESTION

CM-6/7

Temporarily close Old Alabama Road at Chickamauga Creek to
allow faster construction of the new bridge. Use local surface

'streets to temporarily detour traffic around the site. Construct

the bridge in 4 months in lieu of 8 months.

$

300,000

$

300,000

$ 300,000




VALUE ENGINEERING ALTERNATIVE ‘I

PROJECT: SR 151/ OLD ALABAMA ROAD WIDENING ALTERNATIVENO.: CM-1
Project No. STP-IM-180-1(6), Catoosa County, Georgia

DesCRIPTION:  SHIFT THE ALIGNMENT OF OLD ALABAMA ROAD SHEET NO.: 1of 9
ENTIRELY TO THE EAST AND CONSTRUCT IN TWO
STAGES IN LIEU OF FOUR

ORIGINAL DESIGN: (Sketch attached)

The expansion of Old Alabama Road requires new right-of-way on both the east and west sides of the road. A
four-stage construction program is proposed. '

ALTERNATIVE: (Sketch attached)

Place all of the expansion of Old Alabama Road on the east side of the road. This will reduce the number of
parcels impacted even though the total takes may be larger. Since all of the construction is taking place in an
unobstructed area on the east side of the road, the contractor can complete the work in two stages in lieu of
four.

ADVANTAGES: DISADVANTAGES:

o Simplifies construction ¢ The alignment will need to be redesigned
* Less maintenance of traffic required

o Impacts half as may property owners

¢ Reduces construction schedule

DISCUSSION:

Right-of-way costs may slightly increase due to the extent of the impact upon each property owner and the
potential for damages. However, the construction will be streamlined and maintenance of traffic costs will be
greatly reduced. This concept should be evaluated, considering the advantages of asymmetrical widening and
the associated reduction in the number of parcels of right-of-way involved.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN $ 5,629,328 — 8 5,629,328
ALTERNATIVE $ 2,577,996 — $ 2,577,996
SAVINGS (Original minus Alternative) $ 3,051,331 — $ 3,051,331
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COST WORKSHEET /A

PROJECT: SR 151 / OLD ALABAMA ROAD WIDENING ALTERNATIVENO.: i -
) Project No. STP-IM-180-1(6), Catoosa County, Georgia
Atiepmey” St/ Asmamereiea VESIGO  EAST
DESCRIPTION: IDEA DESCRIPTION (abbreviate if necessary to fit) SHEET NO.: = of 9
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CALCULATIONS l]

PROJECT: SR 151 / OLD ALABAMA ROAD WIDENING ALTERNATIVE NO.: M —
Project No. STP-IM-180-1(6), Catoosa County, Georgia
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CALCULATIONS l]

PROJECT: SR 151 / OLD ALABAMA ROAD WIDENING ALTERNATIVE NO.:  Cif - |
Project No. STP-1M-180-1(6), Catoosa County, Georgia
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COST WORKSHEET /A

K p = ¥ -lias
PROJECT: SR 151 / OLD ALABAMA ROAD WIDENING ALTERNATIVENO.: (M - ]
Project No. STP-IM-180-1(6), Catoosa County, Georgia
Au Gl e T Smﬁ‘“ Asvmmerec el Jesins S5
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PROJECT ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
‘ NOQ. OF CosT/ o NO.OF | COSV/ ‘
ITEM UNITS UNITS UNIT TOTAL UNITS UNIT TOTAL
Ricirr - 6F - Wiy EM( f) Acs 7527 | &5,000 A4B®.247. 84
Comm e e Heaben ries
BB ElEczic. At 435 1Ak 50 07| 21 750 sk < Ew. 0
I [ 1#2%5 500 99,
AR Goud - Ava Heamasy e A =136l E 4,0 40 :{‘ 4. /154, 40
Kecoueroy  Fropeery
7
Jezey Ha e A ¥ 150,500435 = 20 3|17 3570, 4@’)
‘ :‘ﬁzu, 30z, ¥
Cpsr For Ausumerr Sukr &l - 2400603, 84 » 3. 47
= 37 52 ﬂ:ﬁ»} 5,951 az, ’;—WM'/ /
Koasir - OF - e Esmrg (uJ}
Fevveriow
Cormmezesm Hropery s A = 3,820 */0.40 = 382,928.%
e geasrisr /:Z’ZM&?&T?H? A = L deihes x ¢35 000 92,300, 5%
2- Berpcorrioa/s 105, 00,52
280, 288, &7
£ 3 4T
N “352%0;3.,@02, 38
/QZ&JéZ/* Svimcs |35 203, 895, 37
= | 2.0, 02 ) 38
NET /250, z9¢.. %
Subtotal
Markup (%) at 3.47
TOTAL

78



caLcuiaTions /A

PROJECT: SR 151/ OLD ALABAMA ROAD WIDENING ALTERNATIVENO.:  Cpq—|
Project No. STP-IM-180-1(6), Catoosa County, Georgia
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VALUE ENGINEERING ALTERNATIVE él

PROJECT: SR 151/ OLD ALABAMA ROAD WIDENING ALTERNATIVE NO.: CM-2
Project No. STP-IM-180-1(6), Catoosa County, Georgia

DESCRIPTION: INCORPORATE THE ECONOMIC PRICE ADJUSTMENT SHEET NO.: 1of 1
CLAUSE INTO THE RFP (FEDERAL ACQUISITION
REGULATION PART 16).

ORIGINAL DESIGN:

Contractors are required to bid on materials whose prices may be extremely volatile. Example of these products
include asphalt, fuel, copper, concrete, and steel. Commonly, the contractors must add a contingency to their
bids to account for the possibility of price increases from these products. Sometimes they need this contingency,
and other times they do not. If they do not use this contingency, they pocket money as extra profit.

ALTERNATIVE:

The Federal Acquisition Regulation (FAR) provides for price adjustments in fixed-price contracts for both
upward and downward revision of the stated contract price upon the occurrence of specified contingencies. This
option can be particularly effective in reducing costs related to significant contingencies included in design-
builder’s proposals during times of market volatility (including doubts about market stability and/or labor
conditions).

ADVANTAGES: DISADVANTAGES:

e Reduces contractor risk ¢ Additional paperwork

e Reduces unnecessary contractor e Prices of several items must be monitored
contingencies »

¢ Risk shared by all parties

DISCUSSION:

Potential offerors are keenly aware of the volatility of the market and consequently must be somewhat
pessimistic in pricing projects in today’s dollars for construction to commence in subsequent years.
Incorporating FAR part 16.203 into the RFP, which shares the risk of significant price swings between the
government and the design-builder, helps mitigate the risk of predicting future costs. This, in turn, reduces the
premium paid by the government for substantial price escalation projections. The Engineering News-Record
(ENR) and the Associated General Contractors' (AGC) chief economist recently provided a breakdown of the
percentage changes in construction costs (at 1-month, 3-month, and 12-month intervals), which reflect major
price increases throughout the industry.

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

ORIGINAL DESIGN

ALTERNATIVE \ DESIGN SUGGESTION

SAVINGS (Original minus Alternative)




VALUE ENGINEERING ALTERNATIVE ‘l

PROJECT: SR 151 / OLD ALABAMA ROAD WIDENING ALTERNATIVENO.: CM-4
Project No. STP-IM-180-1(6), Catoosa County, Georgia

DESCRIPTION: INCLUDE BRIDGE DEMOLITION COST IN THE SHEET NO.: 1 of 2
PROJECT COST ESTIMATE ’

ORIGINAL DESIGN:

The current project cost estimate does not include a line item for demolition of the two I-75 bridges or the
Chickamauga Creek Bridge.

ALTERNATIVE:

Add a line item to the project cost estimate for demolition of the three existing bridges. Demolition cost for
these bridges is approximately $40/SF or a total cost increase to the project estimate of approximately $1.0M

I-75 Bridge NB = 7,848 SF
1-75 Bridge SB = 7,848 SF
Creek Bridge = 11,640 SF
ADVANTAGES: DISADVANTAGES:
¢ Improves the accuracy of the cost estimate ¢ Need to modify the project cost estimate
» Increases the project cost by $1.0M
DISCUSSION:

The cost of demolition can be a substantial expense to a project and should be included in all financial planning.

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

ORIGINAL DESIGN

ALTERNATIVE DESIGN SUGGESTION

SAVINGS (Original minus Alternative)




CALCULATIONS ‘él

PROJECT: SR 151/ OLD ALABAMA ROAD WIDENING ALTERNATIVE NO.: C M - 4
Project No. STP-IM-180-1¢6), Catoosa County, Georgia

SHEET NO.: Z of Z

115 BRPGE

!

227 , .
Yy 24’ _ 227 xzs = 184858
227! o
P PYLN =1 #4eer
1z, 676 FF

) OoTHL-~

Demo CosT
24 0/LFx IS, 696sF = ¥ 627840

m—EEE

(EEk BRIDGE
ACEA= 2724 ¢ 5wmi§. - ||, 640 SF

PEMo CosT = 11640 sF % 40 j%,@g,qzo

“TSTAL- Demo = B 1,093,760
SAY Elm

82



VALUE ENGINEERING ALTERNATIVE ‘l

PROJECT: SR 151 / OLD ALABAMA ROAD WIDENING ALTERNATIVENO.: CM-6
Project No. STP-IM-180-1(6), Catoosa County, Georgia

DESCRIPTION: TEMPORARILY CLOSE OLD ALABAMA ROAD AT SHEET NO..: 1of 1
CHICKAMAUGA CREEK TO ALLOW FASTER
CONSTRUCTION OF THE NEW BRIDGE. USE LOCAL
SURFACE STREETS TO DETOUR TRAFFIC

ORIGINAL DESIGN:

The design proposes four stages of construction to demolish the existing Chickamauga Creek bridge and
construct it while maintaining a minimum of two lanes of continuous traffic.

ALTERNATIVE:

Close Old Alabama Road to traffic at Chickamauga Creek to allow for continuous construction of the new
bridge. Local traffic could be detoured to local roads to access Ringgold or I-75. As a backup, construction
signage could also inform traffic of the closure at the bridge and route them to Exit 345 or Exit 350.

ADVANTAGES:

L]

e Greater efficiency in construction
e  Better production rates

e No stoppages in construction

* Better access to the site
DISCUSSION:

Substantial savings in construction schedule

DISADVANTAGES:

e Temporarily less convenient
Requires detour to reach SR 41 or I-75
Staging plan needs revision

Allowing a contractor to work unencumbered greatly enhances his productivity and will allow the bridge to be
built in approximately four months versus eight months for the four-stage program. Many drivers prefer to have
a short duration detour rather than an extended period of lane shifting, noise, dust, and disruption. Calculating
the net cost impact of this method upon the total job is difficult without the preparation of a detailed CPM
schedule, but savings could easily be in excess of $300,000.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN 300,000 — 300,000
ALTERNATIVE 0 — 0
SAVINGS (Original minus Alternative) 300,000 — 300,000
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PROJECT DESCRIPTION

PURPOSE AND NEED

End Project

This project will provide local and
through traffic along SR 151/01d
Alabama Road with a facility that
will adequately serve current and
future travel demands and provide
the public with a safer driving
environment. The SR 151
improvements are part of the
Chattanooga Urban Area
Transportation Study and involve
the multi-lanes of this primarily

north-south corridor in north W Al . | S

Georgia near the City of g £

Ringgold. | Begin Project = ¢

PROJECT DESCRIPTION R J | |
© 2007 MasCllest i © 2007 T At

The project is located near the Georgia/Tennessee border at Exit 348 on Interstate 75 in Catoosa
County, and has an approximate length of 2 miles beginning near Hazel Drive on the south and
ending at US 41 (Dixie Highway) on the north. The project includes a new bridge over I-75 and the
South Chickamauga Creek. The bridge over I-75 will be raised to meet the 17-ft. clearance
requirement and length requirements to accommodate future I-75 lanes. The I-75 bridge will be
327-ft.-long x 110-ft.-wide. The bridge over Chickamauga Creek is being raised five ft. to allow
adequate stream flow during flood conditions and will be 224 ft. long x 102 ft. wide. Both structures
are planned with new drilled caisson foundations, concrete girders, and concrete deck. The
alignment will provide for four 12-ft. lanes and a 24-ft. wide raised concrete median with curb and
gutter on both sides. Additional right-of-way will be purchased both on the east and west sides of SR
151 to allow for the wider road cross-section. The majority of the profile south of I-75 matches the
existing elevations of SR 151, but that section north of I-75 near the new Chickamauga Creek Bridge
will be raised up to 5 ft. to accommodate the new flood elevation requirement.

Project traffic analysis along SR 151 is based upon a Base Year (2008) ADT of 15,150 and a Design
Year (2028) of 22,500, which reflects the significant growth currently taking place in the area. Truck
volumes are also higher than average along this corridor due mainly to the large number of industries
located south of I-75 but using SR 151 as their main business access. Improvements will also be
made to all four ramps on the Exit 348 interchange to improve sight distance and acceleration/
deceleration distances. The four ramps will have a single 12-ft.-wide lane with a maximum slope of
4%. The VE study focused upon reducing the 130,000 CY of borrow required for the job,
streamlining the four-stage construction program and minimizing the right-of-way requirements. The
total project cost at the preliminary engineering phase is estimated at $40M.
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VALUE ANALYSIS AND CONCLUSIONS

INTRODUCTION

This section describes the value analysis procedures used during the value engineering study on the SR
151 Widening Project. It is followed by separate narratives and conclusions concerning:

Value Engineering Workshop Agenda

Value Engineering Workshop Participants
Economic Data

Cost Model

Function Analysis (Project Purpose and Need)
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) pre-study preparation, 2) VE orientation meeting and workshop, and 3) post-
study. A task flow diagram outlining each of the procedures included in the VE study is attached for
reference.

PREPARATION EFFORT

Pre-study preparation for the VE effort consisted of scheduling study participants and tasks and gathering
necessary project documents from the Clark Patterson design team. Information relating to alternative
analysis and phasing is also very important, as it tends to drive the construction methods. Information
relating to the preliminary cost estimate prepared by Clark Patterson was used as the basis for the
comparison/analysis during the VE study. ‘

VALUE ENGINEERING WORKSHOP EFFORT

The VE workshop effort consisted of a 30-hour workshop beginning with an orientation meeting on June
12,2007 and the final VE presentation on June 15, 2007. During the workshop, the VE job plan was
followed in compliance with FHWA and GDOT guidelines for VE studies. The job plan guided the
search for alternatives to mitigate or eliminate high cost drivers and potential risk elements. It included
six phases:

¢ Information Phase

» Function Identification and Analysis Phase
e Creative Phase

e Evaluation Phase

¢ Development Phase

¢ Presentation Phase
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Preparation Effort

Coordinate Project

Verify Scheduie

Suggest Format for Designer
Presentation

OQutfine Project Responsibilities

Outline Needed Background
Data

Define Project Value Objectives
Identify Project Constraints

Prepare for Workshop

Workshop Effort

Information Phase

Y.

Collect Project Data

Distribute Data to Team
Members

Verify Cost Data

Team Members Become
Familiar with Project

Creative Phase

A 4

Construct Cost Models

Construct Cost Models

Construct Graphic Function
Analysis

Qutline High Cost Areas

ﬁ] Value Engineering Study Task Flow Diagram

LCC Model

Process Areas
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> Chemicals
Energy

User Impact
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Presentation Phase

Introduction by VETL

Function ldentificati
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Energy Usage
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Evaluation Phase

»
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Y
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Sketches
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Perform Life Cycle
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to VE Report
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Recommendations

Implementation Phase
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Participate in Implementation
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Information Phase

At the beginning of the study, the decisions that have influenced the project design and proposed
construction methods had to be reviewed and understood. For this reason, the Clark Patterson design
team presented information about the project to the VE team on the first day of the VE workshop.
Following the presentation meeting, the VE team spent the remainder of the first day reviewing the
project documents, discussing the project purpose and need, and identifying the key elements of the
project. Throughout the study, the following documents were used to establish guidelines for action and
for determining cost implications for the various alternatives:

o Approved Concept Report, dated August 16, 2006

s Original Concept Report, dated February 9, 1998

o Preliminary Right of Way Cost Estimate, dated May 8, 2007, prepared by GDOT

e Preliminary Project Drawings — Plan and Profile, dated April 2008, prepared by Clark
Patterson Associates

e Preliminary Cost Estimate, dated April 9, 2008, prepared by Clark Patterson Associates

Function Analysis and Identification Phase

This VE study phase involved the analysis of the project’s functions and the creation and listing of ideas.
Function Analysis is a means of evaluating a 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. GDOT
design criteria was compared to the as designed drawings for general conformance of the typical section.

Creative Phase

The VE team generated as many ideas as possible to provide the necessary functions within the highway
project at a lower total life cycle cost, or to improve the quality of the project. Methods to improve on the
maintenance of traffic plan were also discussed. 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. Creative idea worksheets
were organized by project elements,

Evaluation Phase

During this phase of the workshop, the VE team judged the ideas generated during the creative phase in
comparison to project objectives established by GDOT. The team evaluated each of the VE ideas for
feasibility and incorporation into the project. 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 which represented the greatest potential for cost savings or improvement to the project
were then developed further to be presented during the presentation phase.

To assist the team in ranking the creative ideas, each of the criteria were discussed, and the following
criteria definitions were developed in the project purpose and need.

¢ Construction Costs — The initial costs of materials was considered.

e Safety — Safety was a factor in all decision making,
o Level of Service — The projected LOS must be achieved to meet the purpose and need.
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¢ Impact Upon Trucks — There is a high percentage of trucks in the area.

o Life Cycle Costs — The cost of operating and maintaining the highway is extremely important.
These costs would include labor and materials over the next 30 years.

¢ Right-of-Way Costs — It is important to minimize right-of-way purchase if possible.

The VE team would have liked to have developed all of the ideas that were generated, but time
constraints limited the number of ideas that could 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 the ideas were rated on a scale of 1-5, with the best ideas rated 5. Ideas rated 4 or
higher were generally developed into written VE alternatives.

Development Phase

Each highly-rated idea was expanded into a workable solution. The development consisted of a
description of the alternative, life cycle cost comparisons where applicable, and an 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. Analysis also compared each new alternative
with others presented in the design report. The VE alternatives and comparisons are included in the
Study Results section.

Presentation Phase

The last phase of the VE team’s workshop was to present the recommendations. The presentation was
held on June 15, 2007 and included personnel from GDOT and the design consultant team. During the
meeting, a summary listing of the VE study Alternatives and Design Suggestions was distributed to give
the attendees an executive summary of the proposals and the key findings of the VE team.

POST STUDY PROCEDURES

The post-study portion of the VE study includes the preparation of this report. Personnel from the 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. Please do not
hesitate to call on us for clarification or further information as you consider an implementation approach.

Implementation Phase

Following distribution of the VE report and collection of written comments from all parties, a VE
implementation phase meeting is typically scheduled. At this time, each VE alternative will be
considered, discussed, and a final disposition made. During this process, a VE alternative may be
accepted as written, rejected for cause, modified to improve the idea, or in some cases, the idea may need
further study to establish its merits.
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VALUE ENGINEERING STUDY AGENDA

Lewis & Zimmerman Associates, Inc. (LZA) will facilitate a 30-hour value engineering (VE) study on
the Preliminary Submittal of the SR 151 / Old Alabama Road Widening Project, Catoosa County,
Georgia. The Georgia Department of Transportation (GDOT) and the Clark Patterson Associates
design team will be available to formally present the project at the beginning of the workshop; attend a
presentation of the VE alternatives at the conclusion of the VE study; and be available to answer
questions during the VE study effort.

The VE study will follow the outline described below and be conducted June 12 - 15, 2007 at the
offices of:
GDOT
2 Capital Square, SW
Atlanta, Georgia 30334-9003
Conference Room 264

The point-of-contact is Ms. Lisa Meyers, GDOT Value Engineering Coordinator, who may be reached
at 404-651-7468.

VE STUDY AGENDA
Tuesday, June 12, 2007
8:00 am - 9:00 am General Introduction of all Parties and review of the VE Process
9:00 am — 12:00 noon Owner's/Designer's Presentation

GDOT and the design consultants will present information concerning the project including, but not
limited to: the Purpose and Need for the project, rationale for design,; criteria for specific areas of study,
project constraints and the reasons for design decisions.

12:00 noon - 1:00 pm Lunch
1:00 pm - 2:00 pm Information Phase

The VE team will continue their familiarization with the cost models and project data for each area of
study. The cost models will be refined, as necessary. The VE team will define the function of each
project element or system in the cost model, select the primary or basic functions, and determine the
worth, or least cost, to provide the function. Cost/worth or value index ratios will be calculated, and
high cost/low worth areas for study identified. In addition, the VE team will continue defining the
function of each element/system to gain a thorough understanding of the projects’ Purpose and Need.

SR 151/0ld Alabama Road Project Catoosa County, Georgia. Page 1
Value Engineering Agenda Lewis & Zimmerman Associates, Inc.
June 12 - 15, 2007 Taking the chance out of change.
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2:00 pm — 3:00 pm Function Analysis

The team will identify all project functions required to meet the established purpose and need.
Functions will be identified as to basic, required secondary, secondary, or project goals.

3:00 pm - 5:00 pm Speculation Phase
The VE team will conduct a brainstorming session and list as many ideas as possible for consideration.

The aim is to obtain a large quantity of ideas through free association, by eliminating roadblocks to
creativity and deferring judgment.

Wednesday, June 13, 2007

8:00 am - 10:00 am Speculation Phase (cont.)

The VE team will continue the brainstorming exercise to capture ideas to improve the project in terms
of initial and life cycle cost, technical aspects, schedule, and constructibility issues.

10:00 am — 12:00 noon Analysis Phase

The VE team will analyze the ideas listed in the creative phase and select the best ideas for further
development.

12:00 noon - 1:00 pm Lunch

1:00 pm - 5:00 pm Development Phase

VE team will develop creative ideas into alternate design solutions. Initial and life cycle cost estimates
comparing original and proposed alternatives will be prepared. Selected alternatives for change will be

developed and supported with sketches, calculations and written substantiation.

Thursday, June 14, 2007

8:00 am — 12:00 noon Development Phase (cont.)
12:00 noon - 1:00 pm Lunch
1:00 pm - 5:00 pm Development Phase (cont.)

Upon completion of the Development Phase, the VE team leader will prepare the summary worksheets
based on the alternatives developed by the VE team. The summary worksheets form the basis of the
informal oral presentation to be made to GDOT, local representatives, and the Clark Patterson
Associates design team representatives. The team will review all documentation and prepare for the
presentation. '

SR 151/0ld Alabama Road Project, Catoosa County, Georgia. Page 2
Value Engineering Agenda Lewis & Zimmerman Associates, Inc.
June 12 - 15, 2007 Taking the chance out of change.
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Fridavy, June 15, 2007

8:00 am - 9:00 am Dévelopment Phase (cont.)

9:00 am — 12:00 noon Presentation Phase

Upon completion of the Development Phase, the VE team leader will prepare the summary worksheets
based on the alternatives developed by the VE team. The summary worksheets form the basis of the
informal oral presentation to be made to GDOT, local representatives, and the Clark Patterson
Associates design team representatives. The team will review all documentation and prepare for the

presentation.

Noon - Adjourn

POST-STUDY PHASE

Upon completion of the value engineering study, the VE team leader will prepare the Value
Engineering Study Report and submit it to GDOT. The report will include the following material:

= Project description and design concept of project

. Cost models and graphic function analysis worksheets

" Value engineering alternatives: original design and proposed alternatives, including
sketches, design calculations and initial and life cycle estimates

. Potential contract savings (capital construction and life cycle costs)

GDOT and the design team will independently review the VE alternatives and classify them as
accepted, accepted with modifications, needs further study, or rejected—accompanied by the reasons
for rejection. A meeting with all stakeholders will then be convened to decide which VE alternatives to
implement.

VE TEAM MEMBERS

David Hamilton, PE, CVS, CCE, LEED **  VE Team Leader/Civil Lewis & Zimmerman Assoc.
Ty Denning, PE Highway Design Engineer ARCADIS G&M, Inc.
Larry Prescott, PE Structural Engineer HNTB Corporation

Harley Griffen, PE Construction Engineer Delon Hampton & Assoc.
SR 151/0ld Alabama Road Project, Catoosa County, Georgia. Page 3
Value Engineering Agenda Lewis & Zimmerman Associates, Inc.
June 12- 15, 2007 Taking the chance out of change.
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VALUE ENGINEERING WORKSHOP PARTICIPANTS

The VE Team was organized by GDOT and Lewis & Zimmerman Associates, Inc. to provide specific
expertise on the unique project elements involved. Team members consisted of a multidisciplinary
group with professional design experience and a working knowledge of highway and bridge design,
construction, environmental permitting, and VE procedures. Members of the team consisted of the
following professionals:

VE Team

David A. Hamilton, PE, CVS, CCE VE Team Leader/Civil Lewis & Zimmerman Assoc., Inc.
Ty Denning, PE , Highway Design Engineer =~ ARCADIS

Harley Griffin, PE Construction Engineer Delon Hampton

Larry Prescott, PE Bridge Engineer HNTB

Project Designer

Adolfo Guzman, PE Project Manager Clark Patterson Associates
Jennifer Michniewicz, PE Project Engineer Clark Patterson Associates
GDOT

Lisa Myers VE Coordinator GDOT

DESIGNER’S PRESENTATION

An overview of the project was presented on Tuesday June 12, 2007, by the Clark Patterson Associates
design team. The purpose of this meeting, in addition to being an integral part of the Information
Gathering Phase of the VE Study, was to bring the VE team “up-to-speed” regarding the overall project
specifics including traffic projections, accident history, bridge design elements, construction phasing,
local permitting issues, and estimated project cost. Additionally, the meeting afforded the design staff
the opportunity to highlight in greater detail, those areas of the project requiring additional or special
attention. An attendance list for the meeting is attached.

VALUE ENGINEERING TEAM'S PRESENTATION

A VE presentation was conducted on Friday, June 15, 2007 to review the VE alternatives with the
GDOT staff and the Clark Patterson Associates design team. The attendees received a copy of the

Presentation Outline and Summary of Potential Cost Savings. An attendance list for the meeting is
attached.
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VE PRESENTATION l]

PROJECT: SR 151/ OLD ALABAMA ROAD WIDENING

Project No. STP-IM-180-1(6), Catoosa County, Georgia

Preliminary Submittal - Value Engineering Study

DATE: 15 JUNE 2007

NAME & E-MAIL (please print)

ORGANIZATION/TITLE

PHONE/FAX

David Hamilton, PE, CVS, CCE, LEED *°

em dahamilton@lza.com

Lewis & Zimmerman Associates, Inc.

VE Team Leader/Civil

ph  253-925-8741
mob 253-229-7703
fx  253-925-8791

Lisa Myers

em lisa.myers@dot.state.ga.us

GDOT - Engineering Services

Design Review Engineering Manager

ph  404-651-7468
mob

fx  404-463-6131
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ECONOMIC DATA

Economic criteria used for evaluation were developed by the VE team with information gathered from
the Federal Office of Management & Budget. To express costs in a meaningful manner, the VE team
alternatives are presented on the basis of discounted present worth. Criteria for the planning project
period and interest rates are based on the following parameters:

Year of Analysis: 2007
Construction Dollars Based Upon: 2007
Economic Planning Life: 30 years starting in 2009
Bond (Discount) Rate: 3.1%
Inflation/Escalation Rate: 0.0%
Net Discount Rate: 3.1%
Uniform Present Worth (UPW) Factor: 19.3495
Cost of Power/Electricity $0.10/kwh
(Average without Demand Charge)
Cost of Labor ($/hr) $60/hr
Schedule of Work

The project is planned to begin construction in 2009 and be completed in 2011. The project should be
completed within a 24-month construction duration depending upon award date, shop drawing
approval, and material availability.

Total Present Worth

Discussions during the VE Workshop included impacts of the 30-year present worth cost for major
elements.

VE Alternatives Mark-up
Cost estimates were prepared for each of the VE alternatives using unit prices contained in the

project cost estimate prepared by Clark Patterson Associates. The unit prices contained in the
estimate are considered to include all contractor mark-ups, mobilization, overhead, and profit.
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COST MODEL

The SR 151 project will greatly improve capacity along the alignment in the area south of the City of
Ringgold while improving safety and reducing accidents in the corridor. To achieve these benefits, a

considerable investment in the infrastructure is required, including construction of the four-lane section,

two bridges, and acquisition of the needed right-of-way. The total cost of the project is estimated at

approximately $40M including the right-of-way.

Project Cost

The data used to analyze costs by design element are presented on the Cost Histogram table. To gain an

overview of the total project cost, the Pareto Analysis was prepared. This table presents total project

costs by roadway element.

From the cost models, the following areas showed potential for further discussion and value

improvement.

Roadway Section

Bridges

*  Minimize right-of-way if possible

» Jack and rebuild the I-75 Bridge

o 24 ft. medianto 10 ft. or 12 ft.

e Jack and rebuild the Chickamauga Creek
Bridge

Profile

Construction Management

o Lower, reduce borrow requirements

» Minimize temporary pavement

e Increase max. slope from 4% to 6%

¢ Minimize right-of-way escalation

e Add cost for bridge demo

Maintenance of Traffic

e Reduce from four stages to two

Ramps to 1-75

o Rebuild the existing bridges

e Relocate ramps to minimize borrow

e Consider trumpet ramps
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COST HISTOGRAM /A

PROJECT: SR 151/ OLD ALABAMA ROAD WIDENING
Project No. STP-IM-180-1(6), Catoosa County, Georgia

CUM.
ROADWAY ONLY cost PERCENT PERCENT

Recycled Asphalt Cone. 25mm Superpave 2,936,250 22.08% 22.08%
Plain Concrete Pavement, 12-inch Thick 2,704,444 20.34% 42.42%
Recycled Asphalt Conc. 19mm Superpave 1,646,250 12.38% 54.80%
Aggregate Base Course 80% 1,503,142 11.30% 66.10%
Recycled Asphalt Cone. 12.5mm Superpave 818,250 6.15% 72.26%
Borrow Excavation, Incl. Material 656,309 4.94% 77.19%
Traffic Control 500,000 3.76% 80.95%
Unclassified Excavation 392,770 2.95% 83.91%
Concrete Median, 7 1/2" 327,475 2.46% 86.37%
Temporary Barrier 319,760 2.40% 88.77%
Concrete Sidewalk 224,550 1.69% 90.46%
Curb & Gutters 14775 LF 219,406 1.65% 92.11%
Clear & Grubbing 180,000 1.35% 93.46%
Reinforced Concrete Approach Slab 162,997 1.23% 94.69%
Class A Concrete 155,333 1.17% 95.86%
Guardrail, TP W 113,529 0.85% 96.71%
Grind Conc. Pavement 69,938 0.53% 97.24%
Recycled Asphalt Leveling Course 67,446 0.51% 97.75%
Field Engineers Office 63,074 0.47% 98.22%
Concrete Valley Gutter 63,034 0.47% 98.69%
Aggregate Surface Course 33,620 0.25% 98.95%
Reinforcing Steel 32,739 0.25% 99.19%
Woven Wire Fence 24,463 0.18% 99.38%
Guardrail Anchorage - TP 12 23,975 0.18% 99.56%
Tack Coat 13,068 0.10% 99.66%
Class B Concrete 8,715 0.07% 99.72%
Guardrail Anchorage - TP 1 7,675 0.06% 99.78%
Right of Way Markers 7,531 0.06% 99.84%
Concrete Spillway 7,108 0.05% 99.89%
Found Backfill Material 6,135 0.05% 99.93%
Guardrail, TP T 4,177 0.03% 99.97%
Traffic Control - Sand Loaded Attenuator Module 2,557 0.02% 99.99%
Rumble Strips 1,920 0.01% 100.00%

Construction and Right of Way Subtotal 13,297,640 100.00%|

TOTAL CONSTRUCTION & RIGHT OF WAY| $ 13,297,640 | Comp Markup:
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COST HISTOGRAM ‘]

PROJECT: SR 151/0LD ALABAMA ROAD WIDENING
Project No. STP-IM-180-1(6), Catoosa County, Georgia

CUM.

TOTAL PROJECT cost PERCENT PERCENT
Right-of-way 18,083,000 44.50% 44.50%
Roadway a0, 13,297,642 32.73% 77.23%
Bridge over Interstate-75 N 2,700,000 6.64% 83.87%
E&C Rate of 10% 1,946,558 4.79% 88.66%
Bridge - Chickamauga Creek 1,750,400 4.31% 92.97%
Reimbursable Utilities 1,138,000 2.80% 95.77%
Signage and Marking & Signals 765,817 1.88% 97.66%
Drainage 498,164 1.23% 98.88%
Erosion - Temporary 234,350 0.58% 99.46%
Erosion - Permanent 219,204 0.54% 100.00%

Construction and Right of Way Subtotal 40,633,135 100.00%|
@ s B
TOTAL CONSTRUCTION & RIGHT OF WAY| § 40,633,135 | Comp Markup:
$0 $5,000,000 $10,000,000 $15,000,000 $20,000,000

Erosion - Temporary

Erosion - Permanent J
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FUNCTION ANALYSIS

Function Analysis of the SR 151 project was performed to: (1) understand the project purpose and
need, (2) define the requirements for each project element, (3) ensure a complete and thorough
understanding by the VE team of the basic function(s), and (4) identify other public goals through the
corridor. A Random Function Analysis Worksheet for the project elements is attached. Function
Analysis is a means of evaluating a 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
support elements add cost to the final product, but may have a relatively low worth to the basic
function. This creates a high cost-to-worth ratio.

The Function Analysis sheet includes a verb and noun function definition of the element and the VE
team’s identification of basic or secondary functions. This exercise stimulated the VE team members to
think in terms of the areas in which to channel their creative idea development.

The key issues that evolved from the Function Analysis session were the concurrence of the project
needs and purpose. The basic function of the project is to “Increase LOS.” Eliminating the congested
traffic conditions will greatly improve safety, reduce delays in the corridor, and help to meet other
required project goals. Placing the median in the roadway will be a great help in reducing the many
uncontrolled left turns which are currently taking place on the north end of the alignment near many of
the commercial properties.

Other key functions are presented on the Random Function Analysis form.

The goals as established for the project appear consistent with the functions identified by the VE team.
Therefore, the Function Analysis justifies the project need and purpose and will greatly improve driving
conditions along this corridor. However, there are still a great many driveways fronting SR 151 on the
north end of the alignment near the Chickamauga Creek Bridge, and some reduction in these
uncontrolled entrances may be necessary to minimize accidents.

Further, it is recommended that value be added to the project for landscaping and overhead lighting.
This will improve the aesthetics of the corridor and improve safety during night time conditions.
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RANDOM FUNCTION ANALYSIS ‘I

PROJECT: SR 151 - OLD ALABAMA ROAD WIDENING SHEETNO.: 1 of 1
Project No. STP-IM-180-1(6), Catoosa County, Georgia
FUNCTION
DESCRIPTION VERB NOUN KIND

Total Project Purpose and Need Improve LOS B
Accommodate Development G
Move Cars HO
Reduce Accidents G
Increase Capacity RS
Allow Movements RS
Meet Standards G
Improve Intersections RS
Control Traffic RS
Accommodate Trucks S
Relocate Utilities S
Control Budget G
Meet Schedule G
Protect Environment RS
Minimize R/W G
Manage Drainage RS
Manage Construction RS
Control Traffic RS
Maximize Safety HO
Span 1-75 RS
Span Creek RS

Raise bridge over creek tow accept full flood conditions Prevent Backwater G

Existing bridges are over 40 yrs. old and need of replacement Renew Infrastructure HO
Accommodate 1-75 Growth S

Include future lane width expansion on I-75 Lengthen Bridge RS
Encourage Development HO

Function defined as:

Action Verb
Measurable Noun

Kind:

B
S
R

[t

Secondary
S = Required Secondary

HO = Higher Order

LO =
G =

Lower Order
Goal
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CREATIVE IDEA LISTING AND JUDGMENT OF IDEAS

During the creative phase, numerous ideas, alternative proposals and/or recommendations were
generated for the SR 151 project using conventional brainstorming techniques as recorded on the
following pages.

The creative session yielded a total of 42 ideas for further consideration by the team. These ideas were
grouped into the following categories with letter prefixes to identify the area of study:

CATEGORY PREFIX
General/Scope G
Typical Section S
Alignment A
Bridges B
Ramps R
Construction Management CM

These ideas were discussed between the VE team members to identify the advantages/disadvantages of
each. The VE team compared each of the ideas with the as-designed solution determining whether it
improved value, was equal in value, or lessened the value of the presented solution in terms of capital
cost, schedule, functionality/safety, maintainability, durability and life cycle costs.

To assist the team m ranking the creative ideas, each of the criteria were discussed, and the following
criteria definitions were considered from the statement of project need as presented by GDOT on the
first day of the VE study.

o Construction Cost — The initial cost of the material is important and should be considered.

e Safety — Safety is very important and must control in all decision making.

¢ Level of Service — The projected LOS must be achieved to meet the purpose and need.

e Impact Upon Trucks — There is a high percentage of trucks in the area.

» Life Cycle Costs — The costs of operating and maintaining the highway is extremely important.
These costs would include labor and materials over the next 30 years.

¢ Right-of-way Costs — It is important to minimize right-of-way purchase if possible.

The ideas were ranked on a qualitative scale of 1 (poor) to 5 (excellent) on how well the VE team
believed the idea met the project purpose and need criteria shown above. The higher rated ideas,
with scores of 4 or 5, were developed into formal alternatives and 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, which indicated the concept as not being cost-effective or technically feasible.
Some ideas were judged to have minimal cost impacts on the project but provided enhancements in
the form of improved safety, accident reduction, constructability or potential to save unknown or
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hidden costs. These were given the designation "DS" which indicates a design suggestion. This
designation is also used when an idea increases cost resulting from improving the functionality of the
project or system, and is deemed by the VE team to be of significant value to the owner or designer.

All readers are encouraged to review the Creative Idea Listing and Evaluation worksheets since they
may suggest additional ideas that can be applied to the design.
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CREATIVE IDEA LISTING ‘l

PROJECT: SR 151/ OLD ALABAMA ROAD WIDENING SHEET NO.: 1of 3
Project No. STP-IM-180-1(6), Catoosa County, Georgia
NO. IDEA DESCRIPTION RATING
GENERAL/SCOPE (G)
G-1 Stop the north end of the project at STA 100+00 (Lafayette) instead of US 41 5
G-2 Reduce the length of improvement on the side streets 4
G-3 Add a signal at Holcomb Road (STA 33+00) DS
G-4 Integrate all traffic lights to improve traffic flow. Add fiber optic line DS
G-5 Add some overhead lighting to key intersections like I-75 DS
G-6 Traffic volumes appear very high; research traffic volume numbers and recheck if needed DS
ALIGNMENT (A)
A-1 Close SR 151 on the north side of I-75 and re-route traffic permanently Drop
A-2 Close the I-75 Exit 348 permanently. Use the other two available exits Drop
A-3 Eliminate the south end of the project. Start the project at STA 25 in lieu of STA 13 5
TYPICAL SECTION (C)
C-1 Add curb and gutter only to Old Alabama; reduce the width of the right-of-way 5
C-2 Add curb and gutter and sidewalks on both sides 4
C-3 Reduce the cross-section from 4 lanes to 3 lanes south of I-75 4
C-4 Reduce the median from 24 ft. to 10 ft. on the Chickamauga Creek Bridge only See B-10
C-5 Eliminate the median on the Chickamauga Creek Bridge 3
C-6 Eliminate the I-75 Bridge Drop
C-7 Reduce thickness of the aggregate base from 12 in. to 10 in. DS
C-8 Off-set the cross-section; purchase additional right-of-way only on the east side of SR 151 See CM-1
C-9 Use a grass/landscaped median in lieu of pavement 4
C-10 Use a 3-lane section south of Poplar Lane 5
Rating: 1->2 = Not to be developed ~ 3—4 = Varying degrees of development potential 5 = Most likely to be developed

DS = Design suggestion

ABD = Already being done
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CREATIVE IDEA LISTING ‘1

PROJECT: SR 151/ OLD ALABAMA ROAD WIDENING SHEET NO.: 2 0of 3
Project No. STP-IM-180-1(6), Catoosa County, Georgia
NO. IDEA DESCRIPTION RATING
RAMPS (R)
R-1 Ramp C; realign to reuse the existing ramp; reduce the fill requirements and right-of-way 4
R-2 Ramp A; realign to reuse the existing ramp; reduce fill and right-of-way requirements >
R-3 | Ramps A and B; Increase the slope from 4% to 6% 3
R-4 Reduce the taper length; ignore the I-75 future lane option 5
R-5 Eliminate Ramp A; use trumpet on SW corner, combine with Ramp C 3
R-6 Use Candy Lane as the ramp for Ramp A 3
R-7 Move Ramp C to I-75 profile and go under SR 151; use Candy Lane for ramp 4
BRIDGES (B)
B-1 Use shallower beam, say 36 in. instead of 54 in. deep concrete beams 5
B-2 Use 2 bridges on I-75 in lieu of one 2
B-3 Re-use the existing substructure on the 1I-75 bridge 2
B-4 Use steel bridges in lieu of concrete 2
B-5 Re;use the two existing I-75 bridges; jack the sections 12 in.; build new bridge section in 4
the center
B-6 Re-use/rehab the Chickamauga Creek Bridge instead of replacing. Leave it at the lower 5
height
B-7 Rehab and jack the Chickamauga Creek Bridge 5 ft. higher - Drop
B-§ Remove the skew on the new I-75 bridge 4
B-9 Use MSE wall abutments in lieu of sloped fill 4
B-10 Reduce the median width on the Chickamauga Creek Bridge only from 20 ft. to 14 ft. 5
CONSTRUCTION MANAGEMENT (CM)
CM-1 Construct the project by moving new lanes to the east side; construct in two stages instead 5
of four
CM-2 Share the risk with the contractor on price sensitive materials such as asphalt, fuel, copper, DS
steel, ete
CM-3 | Award the bid based upon “Best Value Selection” process in lieu of low bid DS
Rating: 12 = Not to be developed ~ 3—4 = Varying degrees of development potential 5 = Most likely to be developed
DS = Design suggestion ABD = Already being done

106



- CREATIVE IDEA LISTING ‘ l

PROJECT: SR 151/ OLD ALLABAMA ROAD WIDENING SHEET NO.: Jof 3
Project No. STP-IM-180-1(6), Catoosa County, Georgia
NO. IDEA DESCRIPTION RATING
CONSTRUCTION MANAGEMENT (CM) (Continued)
CM-4 | Add a cost for bridge demo into the cost estimate DS
CM-5 | Use the same scale on the drawing plans as the profiles DS
CM-6 Close SR 151 to build the Chickamauga Creek Bridge detour around the bridge to local 5
roads
CM-7 Use precast concrete bridge deck panels in lieu of cast in place See CM-6

Rating: 1-2 = Not to be developed ~ 3—4 = Varying degrees of development potential 5 = Most likely to be developed

DS = Design suggestion ABD = Already being done
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