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EXECUTIVE SUMMARY

VALUE ENGINEERING TRAINING
STUDY REPORT

SR 166 / US 27 Interchange Reconstruction

Project No. NH-017-1(22)
PI No. 621990

November 12, 2009

Study Background

This report presents the results of a value engineering (VE) study for the interchange
improvements at US 27 over SR 166 in Carroll County. The study was conducted as part of a VE
training session held for GDOT staff on October 19 to 23, 2009.

This existing section of US 27 has minimal room for left turns. During heavy traffic and peak
hours this results in the 4-lane roadway functioning as a 2-lane road due to the left turn traffic
utilizing the left lanes on the bridge. This project will widen each of the twin bridges to allow for
left turn lanes to accommodate heavy left turn movements. The widening of the bridges will
allow for longer storage lengths for the left turn queues. Additionally, the interchange ramps
would be reconstructed and widened to match the new left turn lanes.

The estimated construction cost of the project is $5,132,959, the R/W estimate is $26,000
yielding a total project cost of $5,158,959. On Monday, October 19, 2009, the design team gave
an overview of the project to the VE team and on Friday, October 23, 2009, the VE Team
presented their recommendations.

This report presents the VE Team’s recommendations and all back-up information for
consideration by the decision-makers. This Executive Summary includes a brief description of
each recommendation. The Study Identification section contains information about the project
and the team. The Recommendations section presents a more detailed description and support
information about each recommendation. The Appendix includes a complete record of the
Team’s activities and findings as well as the worksheets developed during the information,
creative and evaluation phases of the study. The reader is encouraged to review all sections of
the report in order to obtain a complete understanding of the VE process.

SR 166/US 27 Interchange Reconstruction Georgia DOT
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DEVELOPMENT PHASE - EXECUTIVE SUMMARY

Project: US27/SR166 INTERCHANGE RECONSTRUCTION Team: 3
Location: CARROLL COUNTY Date: 10/22/2009

INTRODUCTION

This report presents the results of a value engineering (VE) study conducted for the
proposed interchange reconstruction at US27/SR166 in Carroll County in West
Georgia. This project is listed in the current Transportation Improvement Program
General Work Program. The project will provide for ramp reconstruction and the
widening of the US27 parallel bridges over SR166. This existing section of US27
has minimal room for left turns to SR166. During heavy traffic this results in the
4-lane roadway becoming a 2-lane roadway due to the left turn traffic encroaching
onto the inside travel lane of each bridge. It is proposed in this project to widen
each of the bridges to allow for dual left run lanes to accommodate heavy left turn
movements. The widening of the bridges will allow for longer storage lengths for
the left turn queue. Additionally, the interchange ramps would be reconstructed to
match the additional left turn movements. This project will be reconstructed
within the existing limits of the interchange.

This report presents the VE Team’s recommendations and all supporting
information, for consideration by the decision-makers. This Executive Summary
includes a brief description of each recommendation. The Project Identification
Section contains information about the project and the team. The
Recommendation Section presents a more detailed description and supporting
information about each recommendation.

CONSIDERATIONS

The project being evaluated in this study has an estimated construction cost of
$5,132,960 (not including right of way). The proposed right of way cost is
$26,000. The only constraint of the study was to maintain the existing footprint of
the interchange. The project concept report has been approved.

RESULTS OBTAINED

Through the use of functional analysis and brainstorming techniques, the team
generated 30 ideas with 14 being identified for additional evaluation as possible
recommendations. The VE team developed 5 independent recommendations that
have the potential to reduce the project by $507,000. A summary of all
recommendations are included in the report.

SR 166/US 27 Interchange Reconstruction Georgia DOT 2
6115070004.41 November 12, 2009 2 ,/ J MACTEC



VE-10

DEVELOPMENT PHASE

- SUMMARY OF COST SAVINGS

Project: US27/SR166 INTERCHANGE RECONSTRUCTION Team No.: 3
Location: CARROLL COUNTY Date: 10/22/09
Idea . . Original Proposed Initial Cost Future Total Life
Creative Idea Description " - . : Cycle
No. Initial Cost Initial Cost Savings Savings .
Savings
A-3-1 | DECREASE LANE & SHOULDER $2.,477,000 $2,047,000 $430,000
WIDTH — MAINLINE
A-3-2 | DECREASE LANE WIDTHS — RAMPS $306,000 $239,000 $65,000
D-3 MODIFY TIMING — INTERCONNECT 0 $98,000 ($98,000)
SIGNALS
H-2 ELIMINATE FIELD OFFICE $74,000 0 $74,000
K-1 WIDEN RAMP C TO INSIDE $226,000 $190,000 $36,000
Total Savings $507,000

SR 166/US 27 Interchange Reconstruction
6115070004.41

Georgia DOT
November 12, 2009
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VE-1

STUDY IDENTIFICATION

Project: US27/SR166 INTERCHANGE

RECONSTRUCTION

Date: 10/19/09

Location: CARROLL COUNTY

VE Team Members

Name: Position: Organization: Telephone:
KEITH COLLINS Urban Design GDOT 404-631-1727
JONATHAN CRAIG Urban Design GDOT 404-631-1722
LATOYA JOHNSON Transportation Engr FHWA 404-562-4280
JOE KING Bridge Design GDOT 404-631-1913
CINDY POLLARD Bridge Design GDOT 404-631-1865
MELVIN WALDROP District 7 Design GDOT 770-986-1257
MATT BENNETT Program Delivery GDOT 912-271-7404

Project Description:

This project consists of widening of the twin bridge structures at US 27 over SR 166. The
proposed construction will add dual left turn lanes to the inside of each of the two twin
structures. The existing single left turn lanes start at the bridge ends and have insufficient
storage lengths. This causes left turn traffic to extend back into the through lanes. Adding a
second left turn lane for each direction and extending their storage length onto the bridge will
alleviate this problem. Interchange ramps will be reconstructed to accommodate dual left turn

movements.

Project Constraints:

Remain within current ROW footprint.

SR 166/US 27 Interchange Reconstruction Georgia DOT

6115070004.41

November 12, 2009
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VE-9

DEVELOPMENT AND RECOMMENDATION PHASE

Project: US27/SR166 INTERCHANGE RECONSTRUCTION

CREATIVE IDEA:
DECREASE LANE & SHOULDER WIDTHS —
MAINLINE

Comp By: CP,JK & MW Date: 10/22/09 Checked By: MB & L]  Date: 10/22/09

Idea No.: Sheet No.:
A-3-1 1 of 11

Original Concept:

The original concept proposes a typical section that includes 12-foot lanes and 12-foot inside
and outside shoulders. To achieve this typical section, the existing parallel bridges would be
widened and connected. The northbound and southbound lanes would be separated by a 16-
foot median.

Proposed Change:

The proposed design recommends decreasing the lane widths to 11 feet. For the bridge, the
inside shoulder width would be decreased to 5°-6” and the outside shoulder would be
decreased to 8 feet. In this design the existing parallel bridges would remain and only
widened approximately 16 feet to the inside. The new roadway design will include 11 foot
lanes, 2 foot inside paved shoulder and 6 foot outside paved shoulder.

Justification:
By changing the original concept, the cost of widening the bridge would be reduced.
Additionally, the quantities of asphalt and graded aggregate base items would be decreased.

s~ - N\ AN

SR 166/US 27 Interchange Reconstruction Georgia DOT
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VE-9A

SKETCH

Idea No. : A-3-1
Project: US27/US166 INTERCHANGE RECONSTRUCTION | Client:: GDOT
Sheet 2 of 11

Lo et el
w1 in in n
—— —r——
— —
[s:} | e |
Y] ]
Ly " o =
m L m |
> | > 1
7] i o r
. -
o o o o
£ ) - |
m N = W :
= o = : !
= — | = L — e
v © b b i o |2
! Ol ! o
r m|w B 2in
oo | ca
™~ N
- | S = .
T |
; i |
(8] e ~ I
= = i ]
= - o
| Y] | [ ) rd v |
< @ 2 ' m ] r
m oA - =
m = ] = %) il
T = — — — m
| ot - i ) ) Co m @
=~ == i ~ = = &
frm I w tn UZ,\ ra
= | — 3
; m = —+—f |
e 2 A | [¥) o
(VA ]
T '—|] ~ e —
- =2 = = u w | oo |
I"_'I_'-I | | | ] I " 4|
= Lo gy =
(| I | :< ra n wn % m g
= L 1 = = = = |
m = [ =17 o i —+
= | o ] 98] m oo |
foe) 1 W ’—r-l % I'\IJ |
) =
m ™ = =
> =
- -
w [+ | @
= |
|\I) I\_J
tﬁq_'_{ I @ |
o i H
| (g%
L / |
| — | (o
== EJ ?—3 o | 1 ’;)“-:i,
" S o Gl | =
i o3| ~ I Tlro
& = | e i = | ~| B
T — ] m — +—
= o = S
e i = v
= i 4 ~
5 -~ Z )
C — CF . |
oo | m
= 2 - '
= ¥ r;: ]
- = z
w A
@ oo t]
I\I) X
1 J
S S | S s
1 L= I '—ll =
E " = =3
o = ¥} —
¥l l_T_\ L n

SR 166/US 27 Interchange Reconstruction Georgia DOT y
6115070004.41 November 12, 2009 7 ﬁMACTEC



VE-9A

SKETCH

Idea No. : A-3-1
Project: US27/US166 INTERCHANGE RECONSTRUCTION | Client:: GDOT

Sheet 3 of11
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VE-9B

COST WORKSHEET

Idea No.: A-3-1
Project: US27/SR166 INTERCHANGE RECONSTRUCTION Client:: GDOT
Sheet 4of1l
CONSTRUCTION ELEMENT ORIGINAL ESTIMATE NEW ESTIMATE
Item Unit | No. Units | Cost/Unit | Total Cost | No. Units | Cost/Unit | Total Cost

BRIDGE
Grooved Concrete SY 4,310 $4.19 $18,060 3,504 $4.19 $14,680
Superstructure Concrete CYy 1,820 $665.31| $1,210,860 1,669 $665.31| $1,110,402
Concrete Barrier LF 584 $39.86 $23,280 1,168 $39.86 $46,560
Class A Concrete (Substructure) CY 368 $238.02 $87,600 196| $238.02 $46,652
Structural Steel LB 350,000 $2.19 $766,500| 231,000 $2.19 $505,890
Superstructure Reinforcing Steel LB 280,000 $0.96 $268,800 240,800 $0.96 $231,170
Total for Bridge $2,375,100 $1,955,354
ROADWAY
Asphalt
12.5mm TN 425 $74.31 $31,582 414.5 $74.31 $30,801.5
19mm TN 80 $67.77 $5,422 59 $67.77 $3,998
25mm TN 240 $59.47 $14,273 205 $59.47 $12,191
GAB TN 54.5 $17.04 $928.68 2.5 $17.04 $43
Grading Complete LS $50,000 $49,092
Total for Roadway $102,207 $96,126

Subtotal: $2,477,307 $2,051,480

Mark-up (%) $0 $0

Total $2,477,307 $2,051,480

Total Rounded $2,477,000 $2,051,000
SR 166/US 27 Interchange Reconstruction Georgia DOT 9

6115070004.41
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VE-9C

CALCULATIONS

Project: US27/SR166 INTERCHANGE RECONSTRUCTION

Idea No. : A-3-1
Client:: GDOT

Sheet 5 of 11

GROIAVED COMCRETE
Felm DAY WIIDTH 113 FT
LEMGTH 293 FT
CRINED WIDTH (R - 4FT) LeE FT
ARE& TASZE SOFT
1506 3070
COET £4.19 PER 504D
COET 5146217
DOET OF ORISINAL DESHM 5 13, D5
SANIMGS 23.374.34

SUPEESTRLLTURE CORNORETE

DECE SEVED

WIOTH 19" 10 - B0E3IETIZET FT
LEMGTH  I9F - 293 FT
THIZEMESE 7,57 = a63E FT
woL - 3619553333 DUFT

134053040 CUYD

MEDIAN S&VED

WIRTH Tl 8 FISEESERY FT
LEMGTH 19F = 202 FT
THICEMESE &° = 05 FT
vl L 1158 E33333 CUED

42 BEE1aE DUYD
TOTaL ELIPERSTRULTURE COKNCRETE S4VED
= L FERETIES DUYD =
TOTaEL ODAT A5 FROPOSED
= i 4, & 10y Do D
- U8 A0S DUYD

. LE&L.BIITTI OUYD

DOET S&VED IN SUPERETRLCTLWRE COMCRETE

TOTSEL COMCRETE &5 FROPOSED [TOTAL COST &5 FAOPOSED ¢ COST OF CORIRETE)

YE BLTERRATIVE TOTAL CONIRETE [TOTAL CORCRETE &5 PROPOSED - TOTAL DOMCAETE SAVED)

DOET OF OORCAETE (ITER BIEAM SUIM PSR )
SE6531 FER CUYD

= S117.67157
SR 166/US 27 Interchange Reconstruction Georgia DOT y
6115070004.41 November 12, 2009 10 ﬂMACTEC




VE-9C

CALCULATIONS

Project: US27/SR166 INTERCHANGE RECONSTRUCTION

Idea No. : A-3-1
Client:: GDOT

Sheet 6 of 11
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VE-9C

CALCULATIONS

Project: US27/SR166 INTERCHANGE RECONSTRUCTION

Idea No. : A-3-1
Client:: GDOT

Sheet 7 of 11

FOTAL SUSSTREUCTUEL COMRIIEITE 580D
4725 DIeFT
175 DD

TOTAL SUESTREUCTUAE OOMORETE LISED ik &E aALTERNETIVE

SUE CONORETE LSED M PROFOSED - TOTAL COMCRETE S&VED
TEd TUYD L F.5 DD =

COET PERCLFD 513 PFEROUYD

CEWIMIGE  DOAT 24,185

SUPEESTRLETURE REINFORCING STEEL

WE ARE LSRG & WIDSTH OF 52,2 5 PER BREEGE
FOR & TOTAL OF 118 87 TOTAL

FROHPOSED WADTH 15 135 33 TOTAL
WE ARE LSS 1885 /138.33" OF STEEL

- RESERET1ES

= EaSi
TETAL SLIFER STEEL LESED iKW WE BLTERMNATIVE
e L O L B I PO R

CLAE % 2Bl sl
= 240800 LB

TOTAL 05T OF SUFERSTRLECTLRE STEEL &5 PROFOSED
- 5 Bl oAl

SLTERMATIE'S STEEL TOAT
- 5 5T, Sl I

SANINGSE = CLEa,

SR PR OF SANMIMNGS

IS0S LD

GRIONED CORCRETE £3.374.34
SAPERSTHULCTURE COMRCRETE 5117 671.57
SUPERSTRLICTURE REEAR SEa, M
HARARIER S M |
CHIPFESTHI WMIRF STFFI R Sy ]
SABETRLETLWRE STEEL 8, 155.35

TOT AL S&W NG 5 S35 65463
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VE-9C

CALCULATIONS

Idea No. : A-3-1
Client:: GDOT

Project: US27/US166 INTERCHANGE RECONSTRUCTION
Sheet 8 of 11

SANED WAIDTH
11" LA&RES 3 = & 3%
BECUED SHMILDER 112" 10" = ol
TETEL iy L . Ll (vl
A5 PROPMISED VE ALTERMATIVE
GRODWED CORCRETE 5 D8DS0u0s L lagaicd
SUPERSTRUCTURE CONMORETE 5 1,780250000 & 147 el
CORIRETE BARRIER 5 23, 30 LS 465601
SUB COMCRETE & 37 ELe L 33231000
STRSTEEL 5 TEh Sl L s053900
SUPER BEIR STEEL &5 1S4 Sl S F A 1
5 2,395, 10000 L 197937010
AR WT EANED JUET L&RES JUST SHOUUDERS
GRODWED COMORETE 5 3, 3510 LS 136336 = el i B -
SUPERATRUCTURE CONORETE & 113,10 L aRE20A7 & BTAFDEE
CORIRETE BARRIER 5 13, 280 S [@FI38004 5 |23 28000)
SUE CONORETE 5 4, s LS - = -
STRSTEEL 5 el 610 LS - = -
SUPER BEIN STEEL 5 37,630 LS 15 47649 % 37 E300O0
5 395, 730 LS B33 02 5 d38ab47

T BAKIMLTE THE VALUE OF THIS PROPOSEL BOTH LANES &kiD SHOLLDERS MUST BE RELUCED.
THIE ALLOVES THE RERDY AL (BF 2 BEARSS FER SPEK
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VE-9C

CALCULATIONS

Idea No. : A-3-1
Client:: GDOT

Project: US27/US166 INTERCHANGE RECONSTRUCTION
Sheet 9 of 11

A3-1 Reduce Lane width on mainline

MNorthside
Reduction in paving quantities Assumptions made: Paving on Mainline constitutes 25% of ariginal paving quantities [Asphalt and GAB)
| Orig nal 25%|Cost
Qriginal Quantity = 12.5mm 1701 425.25 74.31| 31600.33
19mm 320 80| 67.77 5421.6
25mm el 240 5947 1427238
GAB 218 54.5 17.04 928.68
Original Cost of paving mainline: 52223.41
Sta. 20+20.00 ta 21+70.00 tke out 5 of proposed full depth pavement
wicth 5
length 150
SY q inrhes Ih/sy Ih/ron TOM Cost Total
Total 5Y 83.33333|>5m355> |12.5mm 15 110 2000 6.875 74.31 510.88125
19mm 3 110 2000 13.75 h7.77 €31 R3TS
25mm 5 110 2000| 2291667 5947 1362.854167
AT AT [==z>z3> [GAR 12 1500 2000 13,903 17.04 RI7.70MN2
Morth Reduction 3383.280037

Flirminate Madian (north)
Original Quantity (Class A concrete CY)
72 473807 [ 412,137.44 [Original Price |

1% Height Length Factor Dapth Cukic Ft  |CY
J Approx (1) 2 140) 0.5 i 840 3111111111
2 A Approx (2) 16 140) 1 (s 1120 4148148148
Total Eliminated 7259259259
Total Saved | @72 $17,27849
SR 166/US 27 Interchange Reconstruction Georgia DOT
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VE-9C

CALCULATIONS

Idea No. : A-3-1

Client

GDOT

10 of 11

Sheet

A3-1 Fleduce Lane width on mainline
Southside
Reduction in paving quantitis

US27/US166 INTERCHANGE RECONSTRUCTION

Project

Assumptions made: Faving on Mainkine constitutes 25% of origingl paving quantities [As|

phalt and GAB)

[ Original 155 Const
Orlginal Quantity = 12 Smnmi 1701 425 25| 7431 316003
19mmn I E0j BRI 54216
5 mm 0| 240 59.47| 143718
GAB 118 54.5 17.08|  9ik6E
Original Cost of paving total rmizdnline: 5227341
Sta. 1%+ 00,00 to 16+ 7000 the out 7_5" of proposad full depth pavement
width 2.5
length 160
5Y El inches IYSY Ibyfton Cost Total
Total &Y A i) oo o | LS MM 1.3 110 2000 3.BEEEET| 74.31) 27247
19mim 3 110, S0 T 333333 B7_77| 496.98
25mim 5 110 00| 1273223 59.47] FI6E555556
POl =reanenn |GAR 12 150 200 18| 1704 30..72
Sauith Raduction 1803 025556
Elimimate Median {north)
Original Quantity [Class A concrete C¥)
83 423802  $10,755 66 |Original Price |
— T T
_— 1% Factor Depth Cublc Fr_ |CY
- ” .‘_ Appros (1) 0.5 0.5 960 3555555556
_r 2 g Appros (Z) 1 [ ] 1280  47.40740741
— - Total Eliminated 83296296296/
_
Total Saved  |@0&3 519,796.84
Total Eliminati ons Price Total Check
[Total Morth and South Reductions: | | 5186.306]Sawings | 12 5mm 10.54167 74.31] 7833513
[Mew/Proposed Cost | [ a7037.107] 19mrm 11.0833% §7.77] 1428518
25mm 35 135E9 50.47] 2089.71
Total Conerete Savings AR 51902 17.04] 8844271
155 & _ 53702533 5185306

Sawings Che

ZIMACTEC

15

Georgia DOT
November 12, 2009
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VE-9C

CALCULATIONS

A-3-1

Idea No. :
Client::

GDOT

Sheet 11 of 11

Project: US27/US166 INTERCHANGE RECONSTRUCTION

AZ-1
Mainline Proposed-reduce shoulder [Grading Complete)

Proposed Shioulders
&' Inside B’ Outside
Y paved &' pawed
4' total B total

Inside Shoulder Weighted Average
Width Length Parcent
4 132 0152701
B 328 0.478B32
32 225 0328467
685
[4(.19)+8(48)+32(33))/100%  =15'AVG

Outzids Weighted Average Pavemeant Depth
Width 215" 1.8'
12

Grading Complete Saved

WY L D Cubic ft  CY
Inside 4 685 1 2740 101.4815
Outside 4 685 0.75 2055 76.11111

Total@ |177CY
Cost 54.00
Savings*™ | S708.00

A3-1
Mainline Grading Complete-Reduce Lane Width
Proposed Lanes = 4-12ft lanes 48°
VE Proposed =4-11ft lanes 44"
CF Y
Sawed GC 1'6EG"2 1370 50.74074

[w] Cost Total
Sawings 50.74074 54.00 | $202.96
@ 5200%*

**¥|ncludes tear out |excavation), borrow, dressing, and fine grading

Z/IMACTEC
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VE-9A
DEVELOPMENT AND RECOMMENDATION PHASE

Project: US 27/SR166 INTERCHANGE RECONSTRUCTION

Idea No.: Sheet No.- CREATIVE IDEA:
- " | DECREASE LANE WIDTHS - RAMPS
A-3-2 1 of4
Comp By: MW Date: 10/22/09 Checked By: MB & LJ  Date: 10/22/09

Original Concept:
The original design used 12 foot lanes on all ramps.

Proposed Change:
The proposed design decreases the ramp lane widths to 11 foot.

Justification:

By changing the lane widths, cost savings would be achieved by decreasing the quantities for
grading complete, asphalt and grade base aggregate. These changes are in accordance with the
guidelines of the AASHTO A Policy on Geometric Design of Highways and Streets (The
Greenbook).

—w———

FUTURE COST: Savings &\\\\\\\\\\\\\\N

TOTAL PRESENT WORTH SAVINGS $67,000

SR 166/US 27 Interchange Reconstruction Georgia DOT

6115070004.41 November 12, 2009 17 ;’KI’KMACTEC



VE-9B

COST WORKSHEET

Idea No.: A-3-2
Project: US27/SR166 INTERCHANGE RECONSTRUCTION Client:: GDOT
Sheet 2 of4
CONSTRUCTION ELEMENT ORIGINAL ESTIMATE NEW ESTIMATE
Unit | No. Units | Cost/Unit | Total Cost | No. Units | Cost/Unit| Total Cost
Asphalt
12.5mm SY 1275 $74.31| $94,745.25 407 $74.31 $30,244
19mm SY 240 $67.77| $16,264.80 231 $67.77 $15,655
25mm SY 720 $59.47| $42,818.40 385 $59.47 $22,896
GAB* SY 164 $17.04 $2,794.56 1262 $17.04 $21,504
Grading Complete LS $150,000 $148,900
TOTAL $306,623.01 $239,199
*NOTE: Some original quantities
need to be checked by designer.
Subtotal:
Mark-up ( %)
Total
Total Rounded $306,000 $239,000
STISOT000 41 T vebor 12,2009 18 Z/IMACTEC



VE-9C

CALCULATIONS

-3-2

Idea No. :
Client::

GDOT

Sheet 3 of4

Project: US27/SR166 INTERCHANGE RECONSTRUCTION

A3-2 Reduze Ramp Widths

225wm
19mm
25mim
GAE

Type
225mm
“Omm
25mm
GAB

Ramp A  RampB
1809 93]
333 560
433 560
33 560
5Y Deptn
q531 15
1403 3
1403 5
1403 12

5¥ required
Ramp€ FamgD
1420 782

217 193
217 293
217 293

Sproad Tons
110 £06.6075
110 231295
110] 385825
150 12527

Total Sums

13.5mm 4931
18mm 1403
25rmim 1403
GAB 1408

Quantizies Required for Ramrps

Unit Cost  Cost

T4.31( 30229.87
6T.77| 1563B.42
59.47( 22945.01
1T.04] 2151641

903707

Further investigation showed that redudng/propasing a 2 inside shoudde- and &' cutside shou der
on the ramps will nave additional cost dusto nerezsed quatites of asphalt and CAB
It i mare beweficia to onhy reducs the lanz widths

Azsumptior: T5% of erigirz] 2sphalt and GAE juantities are dedicated te Rama paving

Cost o Rame p Faving
ajor ty & Overlay)

ZIMACTEC
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VE-9C

CALCULATIONS
Idea No. : A-3-2
Project: US27/SR166 INTERCHANGE RECONSTRUCTION Client:: GDOT
Sheet 4 of 4
SR 166/US 27 Interchange Reconstruction Georgia DOT
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VE-9A
DEVELOPMENT AND RECOMMENDATION PHASE

Project: US27/SR166 INTERCHANGE RECONSTRUCTION

Idea No.: Sheet No.- CREATIVE IDEA:
D3 - 1 of 3 " | MODIFY TIMING — INTERCONNECT SIGNALS
Comp By: LJ Date: 10/22/09 Checked By: MB & JTC  Date: 10/22/09

Original Concept:
The original design only called for interconnecting the signals at the ramps of the
US27/SR166 interchange.

Proposed Change:

It is recommended that the signals at the ramps of the interchange be interconnected to the
existing signals along US27 that are directly adjacent to the project. This would include
interconnect for the signals at the entrance to the strip mall north of the project and Central
High Road which is south of the project.

Justification:

By interconnecting adjacent signals on US27, traffic operations would be improved at the
US27/SR166 interchange, therefore improving LOS, capacity and overall operations. This
would better manage traffic demand that is currently concentrated at the interchange. This is a
relatively low cost change that would increase capacity and traffic operations, which adds a
higher value to the project for minimum cost increase.

NOTE: In our analysis of the traffic signal items, we found additional quantities that could be
eliminated by reusing existing materials. Upon verification with the project manager, it was
determined that actual estimated cost for items related to the traffic signals was approximately
$55,000 instead of $271,000.

INITIAL COSTF:) rOIOco)sreizinal $98,002 OSt -
Savings ($98,000) &
FUTURE COST: Savings |
TOTAL PRESENT WORTH SAVINGS ($98.000)

SR 166/US 27 Interchange Reconstruction Georgia DOT

6115070004.41 November 12, 2009 21 ;fffMACTEC



VE-9B

SKETCH
Idea No. : D-3
Project: US27/SR166 INTERCHANGE RECONSTRUCTION | Client:: GDOT
Sheet 2 of3
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VE-9C

COST WORKSHEET

Project: US 27/SR166 INTERCHANGE RECONSTRUCTION

Idea No.:

Client:: GDOT
Sheet 3 of 3

D-3

CONSTRUCTION ELEMENT

ORIGINAL ESTIMATE

NEW ESTIMATE

ltem Unit | No. Units | Cost/Unit | Total Cost | No. Units | Cost/Unit| Total Cost
682-6520 Conduit - fiberglass, 2in| LF 0 $70 0 1400 $70 $98,000
Subtotal: 0 $98,000
Mark-up ( %)
Total $98,000
Total Rounded 0 $98,000
SR 166/US 27 Interchange Reconstruction Georgia DOT 23
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VE-9A
DEVELOPMENT AND RECOMMENDATION PHASE

Project: US27/SR166 INTERCHANGE RECONSTRUCTION

_ — | CREATIVE IDEA:
Idea No.: Sheet No.o | £/ IVIINATE FIELD OFFICE
H-2 1 of2
Comp By: LJ  Date: 10/22/09 Checked By: MB Date: 10/22/09

Original Concept:
The roadway estimate includes an item for a Field Engineer’s Office. (See item no. 153-1300:
Field Engineers Office TP3 - $73,914.48)

Proposed Change:
Delete the Field Engineer’s Office. GDOT and contractor personnel will use local GDOT
Maintenance office for all administrative and construction management activities.

Justification:

The change would reduce the project cost by approximately $74,000. Additionally, it has
been verified with the local GDOT area office that there is a maintenance facility located very
close to the project limits. A field office will require 60-120 days to obtain clearances and
permits and set-up temporary utilities. Because of the density of development near the site,
suitable land area for the offices and vehicle parking may be difficult to locate in the vicinity
of the project.

INITIAL COSTI; rop(;g:jinal $74,oo(o) k\%&\\\\\\\\\\&

6115070004.41 November 12, 2009 2 ;’KI’KMACTEC



VE-9C

COST WORKSHEET

Idea No.: H-2
Project: US27/SR166 INTERCHANGE RECONSTRUCTION Client:: GDOT
Sheet 2 o0f2
CONSTRUCTION ELEMENT ORIGINAL ESTIMATE NEW ESTIMATE
ltem Unit | No. Units | Cost/Unit | Total Cost | No. Units | Cost/Unit| Total Cost
153-1300 FIELD ENGINEERS
OFFICE TP3 EA 1| $73914 $73,914 0| $73,914 0
Subtotal: $73,914 0
Mark-up ( %)
Total $73,914 0
Total Rounded $74,000 0
SR 166/US 27 Interchange Reconstruction Georgia DOT py
6115070004.41 November 12, 2009 25 /fM ACTEC



VE-19A
DEVELOPMENT AND RECOMMENDATION PHASE

Project: US27/SR166 INTERCHANGE RECONSTRUCTION

_ — | CREATIVE IDEA:
Idea No.: Sheet No.o | WwIEN RAMP C TO INSIDE
K-1 1 of4
Comp By: JTC & KC Date: 10/22/09 Checked By: MB & LJ  Date: 10/22/09

Original Concept:
The current design of the westbound SR166 Off Ramp (Ramp C) proposes to widen the ramp
to the outside of the interchange. This facilitates the need to acquire right of way.

Proposed Change:
The proposed change is to widen the westbound SR166 Off Ramp (Ramp C) to the inside of
the interchange.

Justification:

By widening the ramp to the inside of the interchange, the need to acquire right of way is
eliminated. Additionally, the quantities for grading complete (Item 210-0100) will be reduced
because less grading will be required than in the original concept.

e AN

SR 166/US 27 Interchange Reconstruction Georgia DOT

6115070004.41 November 12, 2009 26 ;’KI’KMACTEC



VE-9B

SKETCH
Idea No. : K-1
Project: US27/SR166 INTERCHANGE RECONSTRUCTION | Client:: GDOT
Sheet 2 of 4
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VE-9C

COST WORKSHEET

Idea No.: K-1
Project: US27/SR166 INTERCHANGE RECONSTRUCTION  [(Client:: GDOT
Sheet 3 of4
CONSTRUCTION ELEMENT ORIGINAL ESTIMATE NEW ESTIMATE
Item Unit | No. Units | Cost/Unit | Total Cost | No. Units | Cost/Unit | Total Cost
Required Right of Way SF 3650 $2.87 $10,476 0 $2.87 0
Scheduling
Contingency (55%) $5,762 0
Actual/Contingency Cost
(60%) $9,743 0
210-0100 Grading Complete LS $200,000 $190,000
Subtotal: $225,981 $190,000
Mark-up ( %)
Total $225.981 $190,000
Total Rounded $226,000 $190,000
SR 166/US 27 Interchange Reconstruction Georgia DOT 28
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VE-9D

CALCULATIONS

Idea No. : K-1
Project: US27/SR166 INTERCHANGE RECONSTRUCTION Client:: GDOT
Sheet 4 of 4
OUTS fPOF (NS (DOEF
SLOPE s & e FE
_ 28° -
o — -
/Z""L : [/ {/J//// Vs (6 .
L 28 - .

S 74 &2 A5 O WAS USEL 7o Fréevesr

AN Avepace Fop Earzerwo s
372 s SAVINGS.
c £F
3 28 SF - .
B 6R EARTH ire s -
Use Av Aceesce oF FOC S/, Loowsgrp Poiy
RCr Srpq. &/ S o S74. 6FF 00
RAMY © @ WES7LCLND Esxcrr

RAMpP 2 /g6, Fezds 2504w -

3CC SFA X 250 Lin- Ar = 75 00 0O S <
= 277F cec. .

Us & Aw Averace RoetoNOEDH DPonA
TeTAL = Z25ag P ¥

SR 166/US 27 Interchange Reconstruction Georgia DOT

6115070004.41 November 12, 2009 29 ﬂMACTEC



APPENDIX



VE-2

INFORMATION PHASE

- SOURCES

Approving/Authorizing Persons

Name: Position: Telephone:
Chandria Brown Project Manager — GDOT
Genetha Rice-Singleton Director of Program Control
Gerald Ross Chief Engineer
Personal Contacts
Name: Telephone: Notes:
Dan Bodycomb 770-980-6350 Cell # - 404-473-9879

Chandria Brown

404-631-1580

Documents/Abstracts

Reference:

Notes:

Project Cost Estimate

Project Concept Report

R/W Cost Estimate

Utility Cost Estimate

Traffic Diagrams for Interchange

100 Scale Layout

200 Scale Layout

Project Plan set

GDOT Item Means Summary (6/09)

AASHTO A Policy on Geometric
Design for Highways and Streets (2004)

SR 166/US 27 Interchange Reconstruction
6115070004.41

Georgia DOT
November 12, 2009
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VE-3

INFORMATION PHASE

COST MODEL

Project Name - US27/SR166 INTERCHANGE RECONSTRUCTION

Item Description $ Amount %P(;g;?::al
A WIDEN BRIDGE $2,596,507.56 50.33
B REM OF PARTS OF EXIST BRIDGE $650,000.00 12.60
C PAINT EXIST STEEL $620,000.00 12.02
D TRAFFIC SIGNALS $271,807.12 5.27
80% LINE 80.22
E PAVEMENT $232,758.79 4.51
F TRAFFIC CONTROL $202,920.00 3.93
G GRADING COMPLETE $200,000.00 3.88
H MISC ROADWAY ITEMS $177,072.52 3.43
I REINFORCED CONC APPR SLABS $121,640.10 2.36
J TEMP. EROSOIN CONTROL $34,071.97 0.66
K ROW $26,000.00 0.50
M SIGNING & MARKING $22,703.23 0.44
L PERM. EROSION CONTROL $3,478.17 0.07

$5,158,959.46

* UTILITIES $842,482.00
* CST CONTINGENCY $257,000
* ENG & INSPECTION $257,000.00
* FUEL ADJUSTMENTS $100,000.00
* A/C ADJUSTMENTS $65,000.00

SR 166/US 27 Interchange Reconstruction
6115070004.41

Georgia DOT
November 12, 2009
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VE-4

INFORMATION PHASE - FUNCTION ANALYSIS
Project: US27/SR166 INTERCHANGE RECONSTRUCTION
Project Function: Increase Capacity
ITEM FUNCTION INITIAL DOLLARS
DESCRIPTION
No. Verb Noun Cost Worth Comments
A WIDEN BRIDGE INCREASE CAPACITY
WIDE ROADWAY
INCREASE SAFETY
REDUCE
$2,596,507 $1,500,000
REMOVING CONFLICT WIDENING
B REM PARTS OF EXIST BR MAINTAIN SAFETY
WIDEN BRIDGE
IMPROVE RIDE $650,000 $650,000
C PAINT EXIST STEEL PREVENT CORROSION
IMPROVE ASTHETICS $620,000 $620,000
SIGNALS
D TRAFFIC SIGNALS FACILITATES MOVEMENTS ALREADY
CHANGED
IMPROVES SAFETY TO USE
$271,807 / $204,000 / EXISTING
INFORMS MOTORISTS $55,457.00 $55,457.00 EQUIP
E  |PAVEMENT ENHANCES RIDE INCL’S BASE
WIDEN ROADWAY $232,758 $1 98,000

SR 166/US 27 Interchange Reconstruction

6115070004.41

Georgia DOT
November 12, 2009
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INFORMATION PHASE -

FUNCTION ANALYSIS

Project: US27/SR166 INTERCHANGE RECONSTRUCTION
Project Function: Increase Capacity
ITEM FUNCTION INITIAL DOLLARS
DESCRIPTION
No. Verb Noun Cost Worth Comments
FOR
F TRAFFIC CONTROL PROVIDES SAFETY MOTORIST
ALLOWS CONSTR. $202,920 $202,920 & WORKERS
WIDEN
G GRADING COMPLETE ACHIEVE GRADE ROADWAY
WIDEN ROADWAY $200,000.00 $170,000
INCL’S
DRAINAGE
ITEMS,
H MISC ROADWAY ITEMS CONSTRUCT PROJECT SAFETY
DRAIN PROJECT FEATURES &
INCEDENTA
$177,072.52
PROVIDE SAFETY L ITEMS.
I REINF CONC APPR SLABS WIDEN ROADWAY
IMPROVE RIDE
REDUCE
$121,640.10 $97.445
PROTECTS BRIDGE WIDENING
J TEMP. EROSOIN CONTROL CONTROL EROSION
PROTECT ENVIRON $34,071.97 $34,071.97
K ROW PROVIDE DRAINAGE
WIDEN ROADWAY $26,000 $26,000
Georgia DOT 4
3 ZAMACTEC

SR 166/US 27 Interchange Reconstruction

6115070004

41

November 12, 2009



INFORMATION PHASE - FUNCTION ANALYSIS
Project: US27/SR166 INTERCHANGE RECONSTRUCTION
Project Function: Increase Capacity
ITEM FUNCTION INITIAL DOLLARS
DESCRIPTION
No. Verb Noun Cost Worth Comments
L SIGNING & MARKING INFORM MOTORISTS
IMPROVE SAFETY $22,703.23 $22,703.23
M PERM. EROSION CONTROL CONTROL EROSION
PROTECT ENVIRON $3,478.17 $3,478.17
SR 166/US 27 Interchange Reconstruction Georgia DOT
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FAST DIAGRAM

US27/5R166 INTERCHANGE RECONSTRUCTION
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ACHIEVE GRADE
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VE-6

CREATIVE PHASE JUDGMENT PHASE
Creative Idea Listing Idea Evaluation
IDEA
No. CREATIVE IDEA COMMENTS RATIN
G
A BRIDGE WIDENING

LOWER UNIT COST, MORE QUANTITY, LOW
A-1 NEW SUPERSTRUCTURE MAINTENANCE, ALLOWS FOR REMOVAL OF 5
EXISTING BEAMS, REQU’S RAISING GRADE

ELIMINATE MEDIAN, FUTURE EXPANSION, NO

A-2 SINGLE BRIDGE PHYSICAL BARRIER, LOW COST SAVINGS, 5
DECREASE LANE WIDTH
A-3 DECREASE LANE & SHOULDER WIDTH LESS WIDENING, SAVE COSTS 9
A4 USE EXISTING CONFIG & MAKE 2 LEFT TURNS W/ 1 HIGH SAVINGS, SOLVES CURRENT PROBLEMS, 5
i THRU LANE POTENTIAL FOR OTHER PROBLEMS
B BRIDGE REMOVAL
B-1 PARTIAL FULL DEPTH SLAB REPL SAVES COST, INVESTIGATION REQ’D 3
SAVES COST, DOES NOT SOLVE COMPLETE

B2 | HYDRO-BLAST PROBLEM

C PAINT EXISTING STEEL

SAVES INITIAL COST, RAISES LONGEVITY

-l ALT PAINT TYPE COSTS, INCREASE MAINTANCE COSTS

SR 166/US 27 Interchange Reconstruction Georgia DOT
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VE-6

CREATIVE PHASE
Creative ldea Listing

JUDGMENT PHASE
Idea Evaluation

No. CREATIVE IDEA COMMENTS IDEA
RATING
D TRAFFIC SIGNALS
HIGH ROW COSTS, INCREASES SAFETY&
D-1 ROUND ABOUT OPERATIONS 2
HIGH ROW COSTS, INCREASES SAFETY&
D-2 LOOP RAMP OPERATIONS 2
IMPROVES OPERATIONS, INCREASES
D-3 REDO TIMING — INTERCONNECT CAPACITY, LOW COST 9
E PAVEMENT
SAVES INITIAL COSTS, ALLOW LOCAL
E-1 MODIFY PAVEMENT STRUCTURE AVAILABLE MAT’L, DECREASE LONGEVITY, 2
INCREASE MAINTENANCE
SAVES INITIAL COSTS, DECREASES DRIVER
E-2 DECREASE LANE WIDTHS COMFORT 9
SAVES INITIAL COSTS, DECREASES DRIVER
E-3 DECREASE SHLDR WIDTHS COMFORT & ACCESS 6
F TRAFFIC CONTROL
HIGH COMPLAINTS, HIGH BUSINESS
F-l ROAD CLOSURE / DETOUR IMPLACTS, SAFER, FASTER CONSTRUCTION, 2
DECREASES QUANITY, POTENTIAL TO SAVE
F-2 ALTER STAGING / TEMP BARRIER COST BUT DECREASE SAFETY 5
SR 166/US 27 Interchange Reconstruction Georgia DOT

6115070004.41
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CREATIVE PHASE
Creative ldea Listing

JUDGMENT PHASE
Idea Evaluation

No. CREATIVE IDEA COMMENTS IDEA
RATING
G GRADING COMPLETE
SAVES COSTS FOR ROW, GRADING COMPLETE,
G-1 RETAINING WALL SAVES ACQUISITION TIME, BUT INCREASES 5
CST COSTS SIGNIFICANTLY
ALLOWS FOR STEEPER SLOPES, LOW COST
G-2 SOIL STABLIZATION SAVINGS 3
H MISC ROADWAY ITEMS INCL’S DRAINAGE, GR & FIELD OFFICE
REDUCES ROW & GRADING COMPLETE &
H-1 REPLACE DITCHES W/ PIPE INCREASES PIPE COST 6
DECREASE COST, VERIFIED ALTERNATIVE
H-2 ELIMINATE FIELD OFFICE LOCATION, INCREASES CEI INCONVENIENCES ?
I APPROACH SLABS
I-1 REDUCE THICKNESS MINIMAL COST SAVINGS 3
I-2 USE ALTERNATIVE MAT’LS MINIMAL COST SAVINGS 2
J EROSION CONTROL PERM & TEMP
J-1 GRASS LOW COST, HIGH MAINTENANCE 0
12 RECYCLE TOP SOIL NONE — CURRENT SCT PRACTICE 0
13 TEXTILE HIGHER COST, LESS MAINTENANCE 3
J-4 MATS HIGHER COST, LESS MAINTENANCE 0

SR 166/US 27 Interchange Reconstruction
6115070004.41

Georgia DOT
November 12, 2009
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CREATIVE PHASE JUDGMENT PHASE
Creative ldea Listing Idea Evaluation
No. CREATIVE IDEA COMMENTS IDEA
RATING
J-5 RIP RAP NONE — NO APPLICATION 0
K ROW
ELIMINATES ROW COST, POSSIBLY
K-1 WIDEN RAMPS TO INSIDE INCREASES GRADING 7
DECREASE ROW, GRADING COMPLETE,
K-2 PIPE ROW DITCH @ RAMP C INCREASES CST COST 6
L SIGNING & MARKING
LOWERS INITIAL COSTS, INCREASES
L-1 USE PAINT RATHER THAN THERMO/CONTRAST MAINTENANCE COSTS 3
L-2 MAINTAIN & USE EXIST SIGNS LOWERS INITIAL COSTS, MINIMAL COSTS 5

SR 166/US 27 Interchange Reconstruction Georgia DOT
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