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STUDY IDENTIFICATION

Project: BRST0-1022-00(010) Date: 8/30/2010

Location: SR 372 @ Etowah River 2.3 miles SE of Ball Ground — Cherokee County

VE Team Members

Name: Position: Organization: Telephone:
Margaret E. Reitz Roadway Design GDOT 404-631-1674
Robert L. Reid, Jr. Roadway Design GDOT 404-631-1803
Sonya Sykes Roadway Design GDOT 404-631-1698
Walter Taylor Roadway Design GDOT 404-631-1617
Nebiat Abraham Roadway Design GDOT 404-631-1732

Project Description

Project BRST0-1022-00(010) is the replacement of the SR 372 Bridge over the Etowah
River, 2.3 miles southeast of the city of Ball Ground. The project length is
approximately 4000 feet 0.76 mile, beginning at mile post 11.11 and ending at mile post
11.87. The purpose of the project is to replace a structurally deficient and functionally
obsolete bridge on SR 372 over the Etowah River. The existing bridge sufficiency
rating is currently 39.17.

Project Constraints

Proposed Design Speed — 55 mph

Maximum grade allowable — 7.0%

Maximum degree of curve allowable — 6

Improve operation and safety of this roadway

Designated school bus route

8% Truck traffic

Archaeological site surrounds project / three endangered species exist within project
limits

Bio Retention Basin (Station 22+00 — 23+50 (RT))
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INFORMATION PHASE - SOURCES
Approving/Authorizing Persons

Name: Position: Telephone:
Russell McMurray Office Head — Roadway Design 404-631-1700
Darrell Richardson Assistant Office Head — Roadway | 44 6311705
Design
Tim Matthews Project Manager — Program 404-631-1568
Delivery

Personal Contacts

Name: Telephone: Notes:

Cost of detour bridge

Lionel Alexander 404-631-1911 approximately $85,000

Raising / Lowering proposed
bridge would not result in major
bridge report changes (BFI).

Bill Duvall 404-631-1883 Skewing Bridge / Changing
location would result in major
bridge report changes.

Possible off-site detour utilizing

Lisa Wesley 770-387-3680 county roads. Public Hearing and

agreement with local jurisdiction
needed before implementing.

James Magnus 404-631-1971 Staging / Constructability consult




Documents/Abstracts

Reference: Notes:

Preconstruction Status Report Bridge Replacement

Bridge sufficiency rating = 39.17, posted speed

Need and Purpose =55 mph, 8% Truck Traffic

Proposed 12 foot travel lanes with 10 foot
shoulders, 9 parcels w/ 1 residency,
archaeological site (Long Swamp Site)
surrounds project — three endangered species
exist within project limits, 5 alternates
considered including off-site detour

Concept Report

Cost Estimate High cost items are earthwork and pavement

Project Layout Curve Data, Horizontal Alignment

Typical Sections, Construction Plans, Cross

Preliminary Plans Sections, Profiles
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INFORMATION PHASE - COST MODEL
Project Name — BRST0-1022-00(010)
. % of Total
Item Description $ Amount Project
A In Place Embankment 648,348
B Construction of Bridge 1,034,775.00
80% Cost Line
c Recycled Asphalt Concrete 25mm Super 432,883
pave
D Shoring 87,035
C Graded Aggregate Base 200,715
E Temporary Barrier, Method No. 1 108,216
c Eae\(/:gded Asphalt Concrete 19mm Super 119,879
C Recycled Asphalt Concrete 9.5mm Super 112,240
pave
F Right of Way 101,226.00
TOTAL 2,845,317.00
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CREATIVE PHASE
Creative Idea Listing

JUDGMENT PHASE
Idea Evaluation

bridge and correcting substandard horizontal curve(s).

session). Roadway work would be minimized
since no stage construction would be needed.

No. CREATIVE IDEA COMMENTS IDEA
RATING
Option corrects substandard existing horizontal
1 Utilize proposed profile / Revise alignment alignment and reduces garthwork and pavement 1
work necessary. There is also a reduction in
Right of Way cost and staging works well.
2 Utilize proposed alignment / Revise profile (lower) Optl(_)n reduces and balances earthwork and 2
staging works well.
Utilize proposed bridge location / Revise horizontal
curves to a 960 foot radius / Adjust vertical curves. Option corrects substandard existing horizontal /
3 Follow existing alignment as much as possible / vertical curves and reduces earthwork and 3
Propose some milling and overlay as well as full depth pavement work necessary.
pavement.
ADDITIONAL OPTIONS
Maintain traffic on existing roadway and build proposed :])p'glon dole;s not c?rrect subian_((jjard e;ql?tmgi' .
bridge. Install warning lights on 45 mph caution signs orizontal / vertical curves. Accidents / Fatalities
4 ' . ) L along roadway as a result of the existing 5
(for safety). No roadway work except immediate vicinity i d hwork and
of bridge alignment. Reduces earthwork and pavement
' work needed.
Option allows the Contractor to complete this
Close roadway and use off-site detour while replacing con_struct|on work quickly and work CO.UId be_ done
5 during summer months (when school is not in 4
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DEVELOPMENT AND RECOMMENDATION PHASE

Project: BRST0-1022-00(010)

Checked By:

Idea No.- Sheet No - CREATIVE IDEA: Utilize proposed profile / Revise
alignment
1 of
Comp By: Date: March 1, 2012

Date:

Original Concept: The proposed radius of horizontal curve # 2 is 1500 feet.

Proposed Change: The revised radius of horizontal curve # 2 is 960 feet.

Justification: According to the AASHTO Green Book a radius of 960 feet is allowed
for a roadway with a design speed of 55 mph and a maximum e of 8%.

LIFE CYCLE COST INITIAL FUTURE TOTAL
SUMMARY Project Cost Project Present Worth
Cost Cost
)
INITIAL COST: ~ Original 648,347 &\\\%
Proposed 442,794 &
Savings 205,553 h\

FUTURE COST: Savings

AN

TOTAL PRESENT WORTH SAVINGS
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SKETCH

Idea No.: 1
Project: BRST0-1022-00(010) Client::
Sheet  of

VE Team Option
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COST WORKSHEET

Idea No.: 1
Project: BRST0-1022-00(010) Client::

Sheet of

CONSTRUCTION ELEMENT ORIGINAL ESTIMATE NEW ESTIMATE
Iltem Unit [No. Units|Cost/Unit| Total Cost |No. Units|Cost/Unit| Total Cost

In Place Embankment CcY 133,956 4.84 648,347 0 0
Preliminary Engineering LS 0 0 1| 8,798.00 8,798
Unclassified Excavation CY 0 0 46,625 3.13 145,936
Borrow Excavation CcYy 0 0 79,795 3.61 288,060
Subtotal: 648,347 442,794
Mark-up (%)
Total 648,347 442,794
Total Rounded 648,347 442,794
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CALCULATIONS
Idea No.: 1
Project: BRST0-1022-00(010) Client::
Sheet of

See Attachments
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DEVELOPMENT AND RECOMMENDATION PHASE

Project: BRST0-1022-00(010)

Idea No.- Sheet No.- CREATIVE IDEA: Utilize proposed alignment / Revise
> of profile (lower)
Comp By: Date: March 1, 2012 Checked By: Date:

Original Concept: There are 6 vertical curves ranging in length from 80 feet to 800
feet. The grades for these vertical curves are 0.5661% to -6.8298%

Proposed Change: The revised vertical curves will be reduced to 3 vertical curves
maintaining the 80 foot beginning and ending curves and revising the 4 remaining
curves with 1 vertical curve with a length of 1400 feet. The grades for this vertical
curve are -5.2% and 5.1052%.

Justification: This option will balance the earthwork and provide a grade design
below the 7% maximum grade allowable.

LIFE CYCLE COST INITIAL FUTURE TOTAL
SUMMARY Project Cost Project Present Worth
Cost Cost
)
INITIAL COST:  Original 735,382 &\\\%
Proposed 464,332 k
Savings 271,050 h\
FUTURECOST: Swins. Mg
TOTAL PRESENT WORTH SAVINGS
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SKETCH
Idea No. : 2
Project: BRST0-1022-00(010) Client::
Sheet  of
VE Team Option:

Consultants Option:
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COST WORKSHEET

Idea No.: 2
Project: BRST0-1022-00(010) Client::

Sheet of

CONSTRUCTION ELEMENT ORIGINAL ESTIMATE NEW ESTIMATE
Iltem Unit [No. Units|Cost/Unit| Total Cost |No. Units|Cost/Unit| Total Cost

Preliminary Engineering LS 0 0 1|14,308.00 14,308
Embankment CcY 133,956 4.84 648,347
Shoring LS 1 87,035 87,035 1 65,277 65,277
Unclassified Excavation CY 0 0 99,255 3.13 310,669
Borrow Excavation CY 0 0 20,520 3.61 74,078
Subtotal: 735,382 464,332
Mark-up (%)
Total 735,382 464,332
Total Rounded 735,382 464,332
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CALCULATIONS
Idea No. : 2
Project: BRST0-1022-00(010) Client::
Sheet of

See Attachments

Note: There will also be some Right of Way savings.
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DEVELOPMENT AND RECOMMENDATION PHASE

Project: BRST0-1022-00(010)

CREATIVE IDEA: Utilize proposed bridge location /
. .| Revise horizontal curves to a 960 foot radius / Adjust
Idea No.: Sheet No.: . o .

3 of vertlgal curves. Follow eX|s.t|pg alignment as much as
possible / Propose some milling and overlay as well as
full depth.

Comp By: Date: March 1, 2012 Checked By: Date:

Original Concept: Build proposed bridge offset to the west from existing and
demolish the existing bridge. Also there are 6 vertical curves ranging in length from
80 feet to 800 feet. The grades for these vertical curves range from 0.5661% to

-6.8298%.

Proposed Change: Utilize proposed bridge location / Revise horizontal curves to a
960 foot radius / Adjust vertical curves to show 1 vertical curve with a 1220 foot
length. Follow existing alignment as much as possible. Propose full depth pavement
with some milling and overlay.

Justification: This option significantly decreases the amount of paving necessary
while also providing adequate horizontal and vertical curvature for the speed limit and
maximum super elevation allowed according to the AASHTO Green Book.

LIFE CYCLE COST INITIAL FUTURE TOTAL
SUMMARY Project Cost Project Present Worth
Cost Cost
INITIAL COST:  Original 1,517,680 %\\\\%
Proposed 980,443 &
Savings 537,237 &
FUTURE COST:  Savings NN
TOTALPRESENT WORTH SAVINGS
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SKETCH

Idea No.: 3
Project: BRST0-1022-00(010) Client::

Sheet of

VE Team Option
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COST WORKSHEET
Idea No.: 3
Project: BRST0-1022-00(010) Client::
Sheet of
CONSTRUCTION ELEMENT ORIGINAL ESTIMATE NEW ESTIMATE
Item Unit [No. Units|Cost/Unit| Total Cost |No. Units|Cost/Unit| Total Cost
Unclassified Excavation CcYy 0 0 38,849 3.13 121,598
Borrow Excavation CY 0 0 77,403 3.61 279,425
GAB TN 13,682 14.67 200,715 8,010 14.67 117,507
9.5MM TN 1,403 80.00 112,240 871 80.00 69,680
19MM TN 2,026 59.17 119,879 1,393 59.17 82,424
25MM TN 7,818 55.37 432,883 5,580 55.37 308,965
Tack Coat GL 1,903 1.90 3,616 444 1.90 844
In Place Embankment CcYy 133,956 4.84 648,347 0 0
Subtotal: 1,517,680 980,443
Mark-up (%)
Total 1,517,680 980,443
Total Rounded 1,517,680 980,443
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CALCULATIONS
Idea No.: 3
Project: BRST0-1022-00(010) Client::
Sheet of

See Attachments

NOTE: There would also be some Leveling and Right of Way savings. A design
variance or deviance will be required to meet the GDOT standards.




VE-12

Page of

DEVELOPMENT AND RECOMMENDATION PHASE

Project: BRST0-1022-00(010)

CREATIVE IDEA: Maintain traffic on existing
Idea No.: Sheet No.: | roadway and build proposed bridge. Install warning
4 of lights on 45 mph caution signs (for safety). No
roadway work except immediate vicinity of bridge.
Comp By: Date: March 1, 2012 Checked By: Date:

currently exist.

Original Concept: Build proposed bridge offset to the west from existing and
demolish the existing bridge.

Proposed Change: Maintain traffic on existing roadway and build proposed bridge.
Construct only enough roadway work to tie back to the existing alignment. Use
flashing lights on 45mph caution signs to warn motorist of curve ahead.

Justification: Provides the option of utilizing the bridge project funds to replace a
structurally deficient bridge at this time / immediately and obtain roadway project
funds to improve curvature of roadway at a later date. The 45 mph caution signs

LIFE CYCLE COST INITIAL FUTURE TOTAL
SUMMARY Project Cost Project Present Worth
Cost Cost
INITIAL COST:  Original 1,514,065 N\\\x
Proposed 391,317 \ &
Savings 1,122,748 &

FUTURE COST: Savings

NN

TOTAL PRESENT WORTH SAVINGS




VE-12A

Page

SKETCH

Project: BRST0-1022-00(010)

I[dea No.: 4
Client::
Sheet of
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COST WORKSHEET
Idea No.: 4
Project: BRST0-1022-00(010) Client::
Sheet of
CONSTRUCTION ELEMENT ORIGINAL ESTIMATE NEW ESTIMATE
Item Unit [No. Units|Cost/Unit| Total Cost |No. Units|Cost/Unit| Total Cost
Embankment CY 133956 4.84 648,348 0 0
GAB TN 13682 14.67 200,715 245 14.67 3,595
9.5MM TN 1403 80.00 112,240 200 80.00 16,000
25MM TN 7818 55.37 432,883 650 55.37 35,991
19MM TN 2026 59.17 119,879 325 59.17 19,231
Preliminary Engineering LS 0 0 1 6,000 6,000
Unclassified Excavation CcYy 0 0 30,000 3.13 93,900
Borrow Excavation CY 0 0 60,000 3.61 216,600
Subtotal: 1,514,065 391,317
Mark-up (%)
Total 1,514,065 391,317
Total Rounded 1,514,065 391,317
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CALCULATIONS
Idea No. : 4
Project: BRST0-1022-00(010) Client::
Sheet of

Assumptions:

- There will be a decrease in the amount of embankment needed since only bridge work
along with enough roadway work to tie the proposed bridge to the existing roadway is
needed.

- Use less than Option 3 Unclassified Excavation and Borrow Excavation quantities.
(NOTE: This Option more closely represents the work that will be done for the bridge
and roadway tie-in work)

- Assume proposed roadway work needed is approximately 300 ft on either side of the
proposed bridge. 600 ft * 44 ft = 26,400 ft * 2 = 2934 yd " 2

12" GAB = 2934 yd ~2 * 165 Ib / yd 2 = 484,110 Ibs. = 245 tons

95MM =2934yd~"2*1351Ib/yd "2 =2396,090 Ibs. = 200 tons

19MM =2934yd "2 *2201b/yd "2 =645,480 Ibs. = 325 tons

25MM  =2934yd"2*4401b/yd ~2 = 1,290,960 Ibs. = 650 tons

- Assume Preliminary Engineering work is $50 / hour * 15 days * 8 hours / day = $6,000
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DEVELOPMENT AND RECOMMENDATION PHASE

Project: BRST0-1022-00(010)

CREATIVE IDEA: Close roadway and use off-site

ldea No.: Sheet No.: detour while replacing bridge and correcting
5 of :
substandard horizontal curves.
Comp By: Date: March 1, 2012 Checked By: Date:

Original Concept: Build proposed bridge offset to the west from existing and
demolish the existing bridge.

Proposed Change: Close roadway to traffic during months when school is not in
session and build proposed bridge within same location as the existing bridge
structure and improve horizontal curves as needed. Provide Contractor with incentive
to complete work on time / early. Utilize liquidated damages to encourage timely
completion.

Justification: A road closure will result in a shorter construction time period for the
bridge and roadway work and will eliminate the need for barrier and shoring.

LIFE CYCLE COST INITIAL FUTURE TOTAL
SUMMARY Project Cost Project Present Worth
Cost Cost
= N
INITIAL COST:  Original 1,712,932 &\\\\
Proposed 1,117,498 &
Savings 595,434 k\
FUTURE COST: Savings W

TOTAL PRESENT WORTH SAVINGS
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SKETCH
IdeaNo.: 5
Project: BRST0-1022-00(010) Client::
Sheet
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NOTE: Suggested off-site detour routes include SR20, I-575, Airport Road (County Road), Old Hwy 5
(County Road) to SR 372 which is approximately 20 miles long. Another route is approximately 15
miles long and would utilize county roads.

Detour Alternate 1 which utilizes East Cherokee Drive, a county road that currently carries a large

Detour Alternate 2 which utilizes all State Route highways but is approximately 20 miles long.

Detour Alternate 3 which utilizes mainly county roads (pavement strength and sub-standard roadway
geometry are the issues with this detour).
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COST WORKSHEET
Idea No.: 5
Project: BRST0-1022-00(010) Client::
Sheet of
CONSTRUCTION ELEMENT ORIGINAL ESTIMATE NEW ESTIMATE
Item Unit [No. Units|Cost/Unit| Total Cost |No. Units|Cost/Unit| Total Cost

Shoring LS 1| 87,035 87,035 0| 87,035 0
Temporary Barrier LF 4360 24.82 108,216 0 37.34 0
Embankment CcY 133956 4.84 648,348 0 0
GAB TN 13682 14.67 200,715 10,350 14.67 151,835
9.5MM TN 1403 80.00 112,240 900 80.00 72,000
19MM TN 2028 59.17 119,879 1,500 59.17 88,755
25MM TN 7818 55.37 432,883 6,900 55.37 382,053
Preliminary Engineering LS 0 0 1| 8,0000 8000.00
Unclassified Excavation CcYy 0 0 40,000 3.13 125,200
Borrow Excavation CY 0 0 80,000 3.61 288,800
Tack Coat GL 1,903 1.90 3,616 450 1.90 855

Subtotal: 1,712,932 1,117,498

Mark-up (%)

Total 1,712,932 1,117,498

Total Rounded 1,712,932 1,117,498
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CALCULATIONS
IdeaNo.: 5
Project: BRST0-1022-00(010) Client::
Sheet of

Assume the following:
- Structure will be replaced at the same offset to the West of the existing bridge as
proposed by the Consultant.

- Use a horizontal curve radius of 960 feet (minimum horizontal radius for 55 mph, e =
8%).

- Use vertical curve grades no steeper than 6% with 1 vertical curve no longer than 1,400
feet.

- Design is similar to Option 3 except construction would be away from traffic; therefore,
use similar number of units for Unclassified Excavation, Borrow Excavation, GAB,
9.5MM, 19MM and 25 MM.

-Add 15% to top 2 asphalt layers in anticipation of improving structure of detour route.
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DEVELOPMENT PHASE - SUMMARY OF COST SAVINGS

Project: BRST0-1022-00(010) Team No.:
Location: SR 372 @ Etowah River 2.3 MI SE of Ball Ground Date: 8/30/2010
- - Total Life
ldea Creative ldea Description erglnal Prqposed In|t|all Cost Fut.ure Cycle
No. Initial Cost Initial Cost Savings Savings .
Savings
1 Utilize proposed profile / Revise alignment 648,347 442,794 205,553
2 Utilize proposed alignment / Revise profile 908,347 594,055 314,292
(lower)
3 Utilize proposed bridge location / Revise 1,517,680 980,443 537,237

horizontal curves to a 960 foot radius /
Adjust vertical curves. Follow existing
alignment as much as possible / Propose
some milling and overlay as well as full
depth pavement.

ADDITIONAL OPTIONS

4 Maintain traffic on existing roadway and 1,514,065 391,317 1,122,748
build proposed bridge. Install warning lights
on 45 mph caution signs (for safety). No
roadway work except immediate vicinity of
bridge.

5 Close Roadway and use off-site detour 1,712,932 1,117,498 595,434
while replacing bridge and correcting
substandard horizontal curve.
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DEVELOPMENT PHASE - EXECUTIVE SUMMARY

Team:
Project: BRSTO0-1022-00(010) ,
Location: SR 372 @ Etowah Creek — Cherokee County i)a;g.l28/30/2010March

The Value Engineering Team recommends three main options to reduce the roadway
construction work and in turn the overall project cost. The 1% option modifies the
horizontal alignment while utilizing the Consultants proposed vertical alignment. The
2" option modifies the vertical alignment while utilizing the Consultants proposed
horizontal alignment and the 3™ option proposes to utilize the Consultants proposed
structure location while modifying the horizontal and vertical alignment and suggesting
mill & overlay roadway work instead of full depth roadway work. All three options
show cost savings for mainly unclassified and borrow excavation as well as some
asphalt savings.

The 4™ and 5" options are merely additional options / considerations provided for
previously investigated options. These two options suggest either maintaining traffic
on the existing roadway in order to replace the structurally deficient existing bridge
with minimal road work or an off-site detour to replace this existing bridge as well as
some roadway work to improve the inadequate horizontal curves on either side of the
bridge. The 5" option provides an opportunity to immediately replace the existing
bridge with bridge project funds while handling the major roadway portion of work at a
later date with roadway project funds. These options also provide tremendous cost
savings since the earth work and roadway work are significantly reduced.
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