VALUE ENGINEERING DISCUSSIONS
I-471 PAVEMENT REHABILITATION
CAMPBELL COUNTY
ITEM NUMBER 6-2021.00
NOVEMBER 1, 2011
INTRODUCTION

This report summarizes the results of a Value Engineering Study conducted by the project
development team on August 25, 2011. The subject of the study was the pavement rehabilitation
of I-471 in Campbeli County.

The proposed letting for this project is February 24, 2012 with a final plan submitta! date of
January 2, 2012.

PROJECT DESCRIPTION

This project will replace the existing pavement on [-471 from MP 0.0 (I-471/US 27 intersection)
to the Ohio River at MP 5.5. This particular section of interstate intersects [-275, US 27, Grand
Avenue (Ky. 1892), Memorial Parkway (Ky. 1120), and Ky. 8. The typical section varies
directionally from two to four lanes and due to deteriorating pavement conditions the cabinet has
decided to move forward with a pavement rehabilitation project to enhance pavement ride. In
addition, this project will replace substandard guardrail, upgrade substandard guardrail end
treatments, enhance bridge deck quality, replace lighting, and widen the 1-471 southbound ramp
to I-275 westbound from one lane to two for additional capacity and improved operation. All
work on this project will be completed within the existing Right of Way with minimal impact to
utilities.

METHODOLOGY

The project design team identified four major topics that made up a majority of the project cost
and were worthy of value engineering considerations. This report summarizes the results of the
Value Engineering Study conducted by the project design team on August 25, 2011.

The evaluation criteria identified as a basis for the comparison of alternatives on this project
included the following:

Construction Cost
Service Life

Traffic Control

Future Maintenance Cost
Future Traffic Flow



PROJECT TEAM MEMBERS

The following project development team members were present and participated in the Value

Engineering discussions associated with this project.

James Napier WMB, Inc.

Robert Franxman KYTC D-6 Construction

Dan Hite KYTC CO Design

Kevin Martin KYTC CO Design

David Tipton KYTC CO Maintenance

Robert Pennell KYTC CO Maintenance

David Hamilton KYTC CO Design

Danny Molen KYTC CO Geotech.

Daryl Greer KYTC CO Geotech.

Andre Johannes KYTC CO Design

Paul Looney KYTC CO Design

Dan Byers WMB, Inc.

Wallace Bennett WMB, Inc.

Jack Stewart WMB, Inc.

Michael Loyselle FHWA

Rob Harris KYTC CO Construction

Gary Raymer KYTC CO Quality Assurance
Bob Hill KYTC D-6 Work Zone Safety Coord.
Larry Trenkamp KYTC D-6 Construction
George Hoffman KYTC D-6 Design

Greg Kreutzjans KYTC D-6 Construction
Brandon Seiter KYTC D-6 Bridge Maintenance
Rob Hans KYTC D-6 Chief District Engineer
Bob Yeager KYTC D-6 Design

Todd Von Behren =~ WMB, Inc.

Rick Davis KYTC D-6 Engineering Support

In order to have an unbiased view of the project approach, the project team solicited the
assistance of 2 outside members with construction and design experience to participate in the
Value Engineering Study as related to this project. These two members had no prior knowledge
of the project scope or the intended project outcome. The two members were Gary Raymer of
the KYTC quality assurance branch and Kevin Martin of KYTC Highway Design Branch. Gary
provided valuable insight and background into construction approach during VE discussions
while Kevin provided a new perspective on Ramp A widening discussions (I-471SB to 1-275
WB). Both Kevin and Gary are knowledgeable in value engineering techniques and procedures.



MAJOR DISCUSSION TOPICS

The following topics account for the majority of the project cost and therefore where discussed at
length during the Value Engineering deliberations within the project team meeting,

Pavement Design

Two pavement designs were considered for Value Engineering Discussions on this project.
These two alternates are as follows:

Alternate 1: 15.75 inches of Flexible (Bituminous ) Pavement

11.5 inches of CL4 ASPH BASE 1.0D PG 64-22
3.0 inches of CL4 ASPH BASE 1.0D PG 76-22
1.25 inches of CL4 ASPH SURF 0.38A PG 76-22

Alternate 2: 13.00 inches of Rigid (PCC) Pavement

13” JPC Pavement

Both alternates will be stabilized with 4 inches of crushed stone base on 12 inches of cement
stabilized roadbed. In addition, both alternates will include an edge drain system with 4”
perforated pipe on the inside and outside shoulders. Experience with edge drain systems indicate
an outlet spacing of 250 to 500 feet is effective in removing the water from the pavement,
especially when one outlet becomes clogged. The two alternates were discussed by the project
team with various evaluation criteria in mind. The construction or initial cost favors the concrete
option with a 10.6 percent savings while the Life Cycle Cost alternate favors the concrete option
with a 12.1 percent savings. The initial cost and Life Cycle cost (assuming a 4% discount factor)
for each alternate are as follows:

Initial Cost Life Cycle Cost
Rigid Pavement $17.40 Million $18.90 Million
Flexible Pavement $19.24 Million $21.18 Million

See Figure A (attached) for a detailed cost analysis.

These two pavement designs are structurally equivalent, and were designed to carry the traffic
loading for forty years. Past experience in the area indicates that the flexible alternate will require
three rehabilitation cycles over the forty year life due to rutting and shoving associated with heavy
truck traffic. Therefore, a rehabilitation cycle consisting of milling and resurfacing at ten year



intervals to enhance ride were selected for the flexible alternate. The rigid pavement will require
rehabilitation cycles consisting of cleaning and resealing the joints along with diamond grinding at
year 15 and year 30 in the pavements fatigue life. The attached life-cycle cost analysis was
developed for discount rates of 0%, 2%, 4%, 6%, 8% and 10%. The discount rate reflects the
difference between the interest rate and the inflation rate.

Although user costs were not of great consideration when discussing pavement type, figure A
depicts general costs associated with future rehabilitation cycles. As the figure illustrates, it is
reasonable to expect the Life Cycle Cost of the flexible pavement to be higher than the rigid
alternate due to the additional rehabilitation cycle.

The current traffic using this section of urban interstate is in excess of 97,000 ADT. Currently
there are no plans for widening this facility in the immediate future. Therefore, an objective in
developing the pavement design was to develop a pavement rehabilitation strategy which would
be durable and long lasting with a minimum number of future restoration, resurfacing or
rehabilitation cycles. This is why a forty year design and analysis period was selected for this
project.

Other Principal and Secondary factors as outlined in Appendix B of the AASHTO Pavement
Design Guide that were considered important in selecting the pavement type are outlined below.

Principal Factor--Soil Characteristics:

It was discussed that PCC pavement might possibly be better for bridging weak soils or highly
moisture sensitive soils that might be encountered. However, since mainline I-471 is designed
for cement stabilized roadbed, this is not considered to be a great advantage.

Principal Factor--Construction Considerations:

Construction considerations were generally considered to favor asphalt pavements. This was due
largely to the belief that asphalt pavements could be placed more quickly than PCC pavement
and was not subject to greater curing considerations as was PCC pavements. However, the [ 275
warranty project demonstrated that with an A + B bidding scenario, the PCC contractor bid less
time to complete the project than the asphalt bidder and actually completed the project earning
an incentive. Thus, construction time might not be a factor.

Secondary Factor--Availability of Local Materials or Contractor Capabilities:

There are several contractors (both asphalt and PCC) within the geographical location of this
project that have the knowledge and capability of constructing this project. An abundant supply
of materials exists to support either a PCC pavement contractor or an asphalt contractor.
Therefore it was concluded that no advantage exists relative to an asphalt pavement versus a
PCC pavement for this particular project.



Secondary Factor--Stimulation of Competition:

Stimulation of competition is desirable, especially where the potential for lack of competition
exists. Kentucky has used alternate bidding on previous projects in an effort to demonstrate that
alternate bidding can stimulate competition. These projects were considered very successful in
drawing interest from additional contractors that may not have submitted a bid if only one
pavement alternate were presented.

A Concrete overlay option was briefly discussed, but with the difference in construction cost of
only 8 percent (See Figure B) and the fact that the team felt the problem with the existing
pavement is found in the poor subgrade, it was determined that the best option was to utilize full
depth replacement throughout the project thereby insuring a stabilized subgrade.

At the conclusion of the pavement discussion, the Value Engineering slightly favored the
concrete alternate. This decision was primarily based on the fact that the surrounding pavement
in the area was concrete, but felt that an asphalt alternate may have possibilities. Figure A
illustrates cost analysis of the two alternates.

A subsequent meeting held by the project team in Covington on October 25, 2011 opened the
discussion of pavement type selection again. While some factors pointed toward the selection of
asphalt pavement, others lend themselves to the choice of a concrete pavement. While both the
initial cost and life cycle cost favors the concrete alternate, the life cycle cost is within the
comparable definition of 20 percent as outlined in Chapter 4 of the Alternate Pavement Bidding
Document under Appendix E of the Kentucky Department of Transportation’s Pavement Type
Selection Policy.

In addition, there has been no overwhelming factor identified that clearly indicates a definite
choice of one pavement type over the other. Geographical conditions are such that either
pavement could be constructed. Also, both paving industries are represented in the area and
have the capabilities to construct this project. The parameters identified in the 1993 AASHTO
Guide—Appendix B does not clearly direct us toward a specific pavement type. This lack of a
clear perspective regarding pavement type and the desire for competition is what caused the
project team to believe this project might best be served by bidding alternate pavement type and
therein giving both paving industries the opportunity to compete. The team ultimately concluded
that alternative bidding of asphalt and concrete was best for this project.



Widening of Ramp A (I-471SB to I-275 WB)

During preliminary planning discussions on this project, the project team identified a need to
widen the ramp that directs traffic from I-471 Southbound to I-275 Westbound. The department
directed the design consultant to prepare a study on the feasibility of this proposed ramp
widcning. The results of the study can be found in Figure C. The existing ramp exits I-471
southbound in a free flow condition with one lane carrying approximately 1800 vehicles in the
peak hour. The ramp joins I-275 with 400 feet of acceleration lane and an additional 300 feet of
lane drop just prior to the bridge crossing over 3-Mile Road. The project team decided to
evaluate widening Ramp A to two lanes for improved operation and additional capacity.

Three alternates were studied as potential solutions. Alternate 1 would widen Ramp A to two
lanes and provide the recommended distance to drop the two lanes based on AASHTO criteria.
In order to construct Alternate 1, Right of Way would have to be purchased, and the cost of such
Right of Way is not reflected in the estimate below.

Alternate 2 is basically the same as Alternate 1 above but with the addition of a retaining wall.
The retaining wall would be placed along the shoulder line of the Three Mile Road entrance
ramp and serve as a barrier to eliminate the excavation and therefore keep construction inside the
existing right of way.

Alternate 3 would widen Ramp A to two lanes and provide for 2160 feet of distance to drop the
two lanes of [-275 leaving 350 feet of separation between the lane drop and the entrance ramp
from Three Mile Road. This alternate would add lanes from Ramp A to the outside as in
Alternate 1 and would require widening of the cut just east of Three Mile Road and extending
the Three Mile Road Bridge. All of this work would be done within existing Right of Way.
While this alternate does not provide the recommended distance for dropping the two lanes onto
I-275 as recommended by AASHTO, the distance added appears to provide operational benefits
with a reduced cost. A Corsim analysis found in Figure C was developed to look at the benefits
of the Ramp widening.

Estimated Cost
Alternate #1 $4.4 Million
Alternate #2 (Alternate 1 with Wall) $5.3 Million
Alternate #3 $2.3 Million

Based on discussions above, the conclusion of the Value Engineering team was to proceed with
Alternate #3 for this project.



Maintenance of Traffic Schemes & Typical Section Widening

Several maintenance of traffic strategies were discussed during the value engineering study.
There was general agreement among team members that the best traffic control plan would be to
shift all traffic to lanes on the opposite travel way while construction was taking place. This
would allow for construction to ensue unhampered by motor vehicles and would allow for
improved traffic flow. The team felt that by reducing the number of contact points with
construction entrances and reducing the “rubber necking” effect, construction would be
expedited. However, given that there are five interchanges, three sets of twin bridges with open
medians, and a raised planter type median with a 16 foot width through much of the project, it
was realized that moving traffic to one side would be difficult without adding cost and time to
the project.

The value engineering team settled on three traffic control schemes to analyze from an economic
and timeliness perspective. The first alternate discussed was the traditional part width
construction. This approach would maintain two lanes of traffic in both the north and
southbound directions in the three and four lane sections for a majority of the project. In the
existing 2 lane sections, traffic would be reduced to 1 lane. Since the existing outside concrete
shoulders are only six inches in thickness, Phase 1 construction would involve strengthening the
outside shoulders to carry traffic. Phase 2 would involve shifting traffic to the outside lane and
newly constructed outside shoulder while the inside shoulder, inside lane, and half of the center
lane was constructed. Phase 3 would shift traffic to the inside lane, and inside shoulder while the
remaining section was constructed.

In examining the existing inside shoulders, it was discovered that dowel bar retrofits had been
installed in isolated locations throughout the length of the project. Discussions with District
maintenance personnel revealed that the retrofits where placed in the shoulders when mainline
pavement repairs were done. These repairs required fraffic to be shifted onto the shoulders. This
caused concern among team members since it brought into question whether the inside shouiders
would support traffic for short periods of time while the outside shoulder and lanes were
constructed. The team settled on allowing traffic to use the inside 2 lanes and inside shoulder
while constructing the outside shoulder in Phase 1. This would maintain the existing number of
lanes in Phase 1 for the longest amount of time possible. If the inside shoulder began to fail in
this Phase, then traffic would be prohibited from using the inside shoulder at that point, and the
section would then be reduced by 1 lane. The total cost of this plan is estimated at 39.9 million.
(a detailed cost analysis and typical section are illustrated in Figure D.) This estimate includes
the replacement of all driving lanes and shoulders, the widening for Ramp A (I-471 southbound
to I-275 westbound ramp) to two lanes, repair of damaged areas on the ramps in the four
interchanges north of the I-275 interchange, and bridge maintenance work as previously
discussed.

The second alternate discussed by the value engineering team would widen the typical section
toward the median by eliminating the raised median and constructing an additional lane in each
direction. Additional costs associated with this option include closing up the median on three
sets of twin bridges, relocating the conventional light poles from the existing raised median to
the new median barrier and relocating five overhead sign bases from the raised median to the



new median barrier. This alternate would assist in traffic control during construction but have an
enhanced value of an additional lane in each direction for the majority of the project when
construction was complete. The total cost of this plan is estimated at 56.1 million and includes
all work described in alternate 1. (a detailed cost analysis and typical section are illustrated in
Figure D.) This alternate would require design exceptions for reduced shoulder width, and ramp
tapers lengths in a few locations along the project.

The third alternate discussed by the value engineering team involved the shifting of traffic to the
opposite roadway direction and using moveable barrier wall to maintain three lanes of traffic in
the direction of peak flow with two lanes of traffic in the non-peak flow direction. This alternate
would require the removal of approximately 1000 feet of the raised median barrier at each
crossover location, and would require the removal of several hundred feet of the median at any
ramp access point provided. This alternate would also require the barrier wall to be moved
twice a day for the duration of the project to accommodate peak flow conditions. Another
concern of the team with this alternate was the existing lighting, overhead truss supports for
signs, and median drainage structures all of which would have to be removed or relocated if this
alternate were pursued. Due to the additional costs associated with alternate 3, and the additional
time needed to prepare plan details, alternate 3 was considered undesirable by the value
engineering team.

The team concluded that while widening the pavement and eliminating the planter boxes would
assist in traffic control, there would still be significant amounts of time when traffic would be
reduced to two lanes. In addition, the Transportation Cabinet is planning an extensive Public
Involvement Plan for advising the public of lane restrictions and closure times associated with
the project. The team recognized that the Cabinet would also be in communication with local
governmental officials and agencies, major traffic generators, employers, etc. to advise of
scheduled construction events, phasing times and dates, thereby assisting in traffic flow and
reduced congestion.

The conclusion of the Value Engineering team was to proceed with Alternate #1.



Bridge Deck Overlays

The value engineering team discussed the existing bridge conditions and proposed rehabilitation
strategies for bridges within the project limits. The bridges that will be receiving a deck
treatment are as follows:

I-471 SB over US 27

[-471 NB over US 27

I-471 SB over Grand Ave

1471 NB over Grand Ave
I-471 SB over Chesapeake Ave
1-471 NB over Chesapeake Ave
I-471 NB Ramp to KY 8

I-471 SB over KY 8

1-471 SB over Ohio River
1-471 NB over Ohio River

The team noted that the following bridge decks were in good condition and that no deck
treatment would be required.

I-471 SB over 6th St
I-471 NB over 6th St
I-471 NB over KY 8

The three alternates discussed for deck treatment were: 1) 6 Concrete Overlay 2) Epoxy
Urethane Overlay 3) 1 %” Latex Concrete Overlay.

The team agreed that the 6” Concrete Overlay alternate was not a good option on this project
since it is only used when the deck is very bad condition. The bridge decks throughout this
project were judged to be in fair to good condition. In addition, since the pavement strategy is
to remove the existing pavement to the bridge ends, there would be no need for a thick bridge
deck overlay to minimize bridge end dig out length due to pavement tapers if it were not needed.
Therefore the team eliminated the 6” concrete overlay option.

The Epoxy Urethane Overlay was the second alternate discussed by the team. This type of
overlay is used as a water sealant and also serves to increase friction between the vehicle and
riding surface. This overlay material is generally used when the bridge deck is in good shape
and there are limited deck patches required. While the team thought this alternate may be viable
on some of the bridges throughout the project, they were more comfortable with the concrete
latex overlay option and felt that the latex option would last longer. Cost analysis shown in
Figure E indicate that the concrete latex option and the epoxy urethane option were relatively
similar in cost.

The Concrete Latex Overlay alternate was the final alternate discussed by the team. Cost
considerations show it to be slightly less expensive than the other two options and the team felt
that this option would have a much better performance period than the Epoxy Urethane option.



Thus Latex Concrete Overlay option was selected by the Value Engineering team. Figure E
documents the cost of each alternate discussed.

SUMMARY AND CONCLUSIONS

The following areas were analyzed by the Value Engineering Team and from multiple
discussions the following alternatives were developed and are recommended for implementation.

Recommendation #1: Pavement Design

The Value Engineering Team recommends that bidding altemate pavement types be
implemented on this project, This strategy is believed to be best for the project by allowing
both the asphalt and concrete industries to compete. In addition, a huge savings in initial cost
should be recognized by bidding alternate pavements.

Recommendation #2: Widening of Ramp A (I-471SB to I-275 WB)
The Value Engineering Team recommends that Alternative Number 3 be implemented. This
Alternate would accomplish the goals of the project team and is the least expensive
alternate. This alternate would recognize a savings of 2.1 million dollars.

Recommendation #3: Maintenance of Traffic Schemes & Typical Section Widening

The Value Engineering Team recommends that Altemative Number 1 be implemented. This
Alternate would accomplish the goals of the project team and is the least expensive

alternate.

Recommendation #4: Bridge Deck Overlays

The Value Engineering Team recommends that Alternative Number 3 be implemented. This
Alternate is the least expensive of the three alternates discussed, and the team believes
this alternate to be superior to alternate 2 with respect to longevity. In addition, this
alternate would recognize a cost savings of 286,000 dollars.



Figure A

Date: 9/28/2011
Project Description: [6-2021.00, Campbell County |-471 MP 0-5.5 (100M Design) B Incloce Savage Coststrh | N
Hide Unit Prices YNI7 NET PRESENT WORTH ANALYSIS Inciude User Coss (YN) N
APHALT OVERLAY Thick {in} Price {S) Unit Discount Rate
CL4 ASPH SURF 0.98A PG76-22 125 8065 ton  |Alternate 1 1] 2 4 6 B 10
C1.4 ASPH BASE 1.0D PG76-22 30 4815 ton 15.75 in. Asphalt Improvement Cost (5) Cost ($) Cost ($) Cost {3) Cost () Cost ($)
CL4 ASPH BASE 1.00 PG64-22 115 4565 ton Year Agency User Agency User Agency ser Agency User Agency Lser Agency User
CL4 ASPH BASE 1.0D PGE4-22 0.0 4585 ton Initial Construction Alt 1 2012 19,244,582 5,430,495 19244562 5439,495| 19,244582{ 5439,495| 19,244,582 5439495 19,244,582 5,439,495 19,244,582 5,439,495
Total 15.75 Rehabilitation 1 (Mill 1.25/Fill 1.25%) 2022 1,341,399 4,815,745 1,100,414 3,950,568 906,201| 9,253,345 743,030 2,688,087 621,327 2,230,622 517,967 1,856,678
ASPHALT FULL-DEPTH Rehabilitation 2 (Mill 1.25"/Fll 1.25") 2032 1,341,399 13,415,461 902,723 9,025,221 _|w..~.._9_ 6,122,641 418,255 4,183,004 287,795 2,878,263 199,390 1,994,123
CiL4 ASPH BASE 1.0D PGE4-22 0.0 4565 ton Rehabilitation 3 {mill 1.25"/Fili 1.25%) 2042 1,341,39¢ il 740,547 0f 413578 [} 233,551 0 133,305 0 76,874 0
DRAINAGE BLANKET TYPE ft 40 3800 ton |
DGA 40 2000 ton  |Saivage 2052 0 0 of 0 ] 0
Alt-1 Subtotal 23,268,779 0] 21,988,267 0] 21,176,559 0} 20645418 0] 20,287,008 0} 20,038,014 0
Asphalt Milling & Texiuring _ 19.03 lon Alt.-1 Total NPV 23,268,779 21,988,267, NATESS mo.w._.m.ﬁw_ 20,287,009 20,038,014
PCC OVERLAY Thick (in} Price {§} Unit Discount Rate
[PCC PAVEMENT 130 5300 sqya  |Alternale 2 0 2 4 ] 8 10
PCC SHOULDER 130 4950 sqyd 13 in, PCC Improvement Cost{$) Cost ($) Cost (§) Cost (§) Cost (§) Cost ()
[ 00 0.00 ton Year Agency User Agency User Agency User Agency User Agency User Agency User
PCC FULL-DEPTH Initial Construction Alt 2 20142 17,305,605 5439 495) 17,305,605 5430495 17,.395605] 5439,495| 17,305,605 5.439,405] 17,395,605 5439,435 17,395,605 5,439,485
PCC BASE 0.0 000sqys JPCC Repair & Diamond Grinding 2027 1,874,695 8,386,284 17392926 6,232,518 1,040951] 4,657,716 782245 3,500,138 590,982 2,644,337 448,787 2,008,083
PCC Drainage Blanket 00 0.00 ton PCC Repair & Diamond Grinding 2042 2,460,141 1,356,172 461,535 0 117,66% YA A 18,117
DGA 4.0 20,00 ton FALSE
Clean and Seal Trans. Joints Lk |Salvage 2052 4 [ 0| ¢ 0 0
Clean and Seal Long. Joinls 115 fl Alt-2 Subtotal 21,730.441 0} 20,145,704 0] 19,898,082 0| 18,295,517 6| 18,023,708 0] 17,862,510 0|
Diamond Grinding 3 sqyd AlL.-2 Total NPV 21,730,441 8__3.._6.__ 18,898,092 18,295,517 6,023 708, 17,862,510]
initig! Cosd Diflerence = _.mawmﬂ__ -10,63%
LCCA Cost Difference (with User Cosls) = -7.08% -9.14% -12 8#_ -12.84% -12.56% <12.18%
LCCA Cost Difference (without User Costs) = -7.08% 2.14% _ -12.06% -12.64% -12.56% -12.18%
Asph Rehab Cosls = 4,024,197 18,231,206 2,743,685 12,978,809 1,931,976 9,375,986 1,400,836 6,872,091 1,042,427 5,108,885 793,431 3,850,801
PCC Rehab Costs = 4,334,836 8,350,284 2,751,008 6232618 1502487 4,657,716 899,912 3,500,138 628,103 2,644,337 466,904 2,008,008
Rehab Cost Difference =  -310,639 7413 429,490 500,924 414,324 326,527

_zo.:w Asphalt prices are from 1-71; GallatinBoone and JPC Prices are from Campael Co. 1-275

NETE gt work ol yessumiee 19, begin in 2035,



Figure B

SUMMARY OF OVERLAY VS FULL DEPTH ESTIMATES
1-471 RAMPS PAVEMENT REHABILITATION
CAMPBELL COUNTY
ITEM NO. 6-2021.00

COST FULL DEPTH REPLACEMENT JPC OVERLAY
3 LANE SECTION $7.894,709 $7,563,924

4 LANE SECTION $5,623,775 $5,004,640
BIFURCATED SECTION $2.615,657 $1,728,327
RAMPS $0 $576,893
TOTAL ESTIMATED PROJECT PAVING COSTS $16,134,141 $14,873,783
TOTAL ESTIMATED COST DIFFERENCE FULL DEPTH VS OVERLAY $1,260,357

ONLY AREAS WHERE A JPC OVERLAY WOULD BE AN OPTION WERE INCLUDED IN THIS REPORT.

8-25-11 1-471 Estimates.xls
812412011 Page 1 0of 5 1-471 FD VS OVERLAY SUMMARY
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EVALUATION OF TWO LANE RAMP WIDENING
ON RAMP A FROM I-471 SB TO 1I-275 WB
IN CAMPBELL COUNTY

The following study was prepared on the proposed widening of Ramp A from I-471 Southbound to
[-275 Westbound in Campbell County. The existing ramp exits 1-471 Southbound in a free flow
condition with one lane that carries approximately 1800 vehicles in the peak hour to [-275. The
ramp joins 1-275 Westbound with 400’ of acceleration lane and a 300’ lane drop just prior to the
bridge crossing over 3-mile Road. Given the short acceleration distance and current traffic volumes
on Ramp A and 1-275 Westbound, the project team decided to evaluate widening Ramp A to two
lanes for additional capacity and improved operation.

Ulcisiect: ii The following traffic data was provided by KYTC District 6

(D 1-275 Westbound traffic counts at mile point 75.2
at Station 818 in 2007.

@ @ Ramp traffic counts from September 11 to 17 of 2007.
% @ Ramp traffic counts from September 11 to 17 of 2007.

(@ RAMP =
AM 1 100
PM (1750) \
-(D 1275 WB
AM 3200
PM (3300)

AM 110
PM (540)



Alternate 1

Alternate 1 would widen Ramp A to two lanes and provide 2500 feet of distance to drop the two
lanes on I-275 based on the recommended distance in AASHTO “A Policy on Geometric Design of
Highway and Streets 2004”. This configuration would overlap the entrance ramp from Three Mile
Road and result in reconstructing the Three Mile road ramp approximately 800ft to the west. The
additional lanes along 1-275 for Ramp A were added to the outside for this alternate which results in
widening the cuts and fills along 1-275 and the Westbound bridge over Three Mile Road. Shifting
the entrance ramp and taper from Three Mile Road requires significant excavation and is likely to
extend outside the existing right of way. An option is included with Alternate 1 that uses a retaining
wall along the shoulder line of the Three Mile Road entrance ramp to eliminate the excavation and
keep the construction inside the existing right of way. The approximate construction costs are as
follows with an itemized breakdown on Page 4.

Alternate 1 - $4,387,770
Alternate 1 w/ Wall - $5,282,130

Alternate 2

Alternate 2 would widen Ramp A to two lanes and provide 2160 feet of distance to drop the two
lanes on 1-275 which would leave 350 feet of separation between the lane drop and the entrance
ramp from Three Mile Road. This alternate. would add the lanes from Ramp A to the outside as in
Alternate | which requires widening the cut just east of Three Mile Road and the bridge, but is
expected to be constructed within the existing right of way. While this alternate does not provide
the recommended distance for dropping the two lanes onto 1-275 as mentioned with Alternate 1, the
distance provided does appear to provide operational benefits with reduced cost.

Alternate 2 - $2,252,670

Note:
PDFs are included with this study that show plan, profile, and cross sections for the alternates
described here.



Traffic Analysis

A Corsim network was developed for the project area using the PM peak traffic counts shown
earlier and increasing to 2012 and 2022 volumes using a 2% growth rate. Traffic simulations were
run for the existing condition, Alternate 1 and Alternate 2. The network wide results below are

based on an average of ten one hour simulations for each condition.

From
Three
1-275 From Mile
PM DHV WB 1-471 Road
2007 3300 1750 540
2012 3650 1950 590
2022 4450 2370 690
Existing Condition Alternate 1 Alternate 2
Analvsis Delay Total Delay Total Delay Total
¥ Avg Speed Travel Travel Avg Speed Travel Travel Avg Speed Travel Travel
Year {mph) (veh-hrs) (hours) (mph) {veh-hrs) {hours) {mph) {veh-hrs) {hours)
2012 56.18 10.70 114.94 58.07 6.51 111.20 57.73 7.79 111.86
2022 46.00 41.74 168.28 53.09 20.30 147.78 50.00 3012 166.98
Snapshot of Corsim network
i TRAS) Aftd ML A ‘\-‘_-l.'. _.|- -M I
Ele

Yew Diplay Options . snmation  Window * Heb

= Ak Pt 200 dd & 1

[15002100 |
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i-471 SB to I-275 WB Two Lane Ramp

Preliminary Construction Costs

Campbell County June 2011
Alternate 1
ITEM QUANTITY UNIT UNIT PRICE AMOUNT
Excavation 155000 cY $10.00 $1,550,000.00
Barrier Wall 1010 LF $20.00 $20,200.00
Crash Cushion 1 EA $5,000.00 $5,000.00
13" Concrete Pavement 23500 sy 64500  $1,057,500.00
DGA 16600 TON $16.50 $273,900.00
Drainage Blanket 2500 TON $37.00 $92,500.00
Bridge Widening 3185 SF $175.00 $557,375.00
Sewg 1 s 10000000 $0000000
Misc 1 LS $731,295.00 $731,295.00
$4,387,770.00
Alternate 1 With Retaining Wall
ITEM QUANTITY UNIT UNIT PRICE AMOUNT
Excavation 52000 cY $10.00 $520,000.00
Barrier Wall 1010 LF $20.00 $20,200.00
Retaining Wall 17400 SF $100.00 $1,740,000.00
Crash Cushion - 2 EA $5000.00  $10,000.00
13" Concrete Pavement 24100 SY $45.00 $1,084,500.00
DGA 16800 TON $16.50 $277,200.00
Drainage Blanket 2500 TON $37.00 $92,500.00
Bridge Widening 3185 SF $175.00 $557,375.00
Signing 1 1S $100,000.00 $100,000.00
Misc - 1 LS $880,355.00  $880,355.00
$5,282,130.00
Alternate 2
ITEM QUANTITY UNIT UNIT PRICE AMOUNT
‘Excavation B 45000 cY $10.00 $450,000.00
13" Concrete Pavement 13000 SY 545.00 $585,000.00
DGA ' 8400 TON $16.50 $138,600.00
Drainage Blanket 1250 TON $37.00 546,250.00
Bridge Widening 3185 SF ~ $175.00 $557,375.00
Signing 1 LS $100,000.00 $100,000.00
Misc 1 LS $375445.00  $375,445.00

$2,252,670.00
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1-471 BRIDGE WIDENING TO CLOSE MEDIAN ESTIMATE
FROM I-275 TO OHIO RIVER

CAMPBELL COUNTY
9/23/12010
Bridge Maint. No. Location Description | Area (SF) | Unit Cost Cost
j019B00049LE&R 1-471 SB&NB over US 27 3 Span Stee! 8,400 $200 $1,680,000
[019B000S2L&R  |I-471 SB&NB over Grand Ave (KY 1892) |2 Span Steel 7,200 $200 $1,440,000
[019B00053LE&R  |I-471 SB&NB over Chesapeake Ave 3 Span Concrete 5,620 $200 | $1,104,000
TOTAL $4,224,000
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