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Legislative Request

This report is issued to comply with Minnesota Statutes 174.185.

The statute requires a life-cycle cost analysis for every project in the reconditioning, resurfacing and road report
funding categories constructed after July 1, 2011. The LCCA is a comparison of life-cycle costs among competing
paving materials using equal design lives and equal comparison periods. Documentation required by the statute

includes:
e Lowest life-cycle cost e Documented justification, if the chosen
e Alternatives considered strategy is not the low cost option

e Chosen strategy

174.185 PAVEMENT LIFE-CYCLE COST ANALYSIS.
Subdivision 1. Definitions.
For the purposes of this section, the following definitions apply.

(a) "Life-cycle cost" is the sum of the cost of the initial pavement project and all anticipated costs for
maintenance, repair, and resurfacing over the life of the pavement. Anticipated costs must be based on
Minnesota's actual or reasonably projected maintenance, repair, and resurfacing schedules, and costs
determined by the Department of Transportation district personnel based upon recently awarded local
projects and experience with local material costs.

(b) "Life-cycle cost analysis" is a comparison of life-cycle costs among competing paving materials using
equal design lives and equal comparison periods.

Subd. 2. Required analysis.

For each project in the reconditioning, resurfacing, and road repair funding categories, the commissioner shall
perform a life-cycle cost analysis and shall document the lowest life-cycle costs and all alternatives considered.
The commissioner shall document the chosen pavement strategy and, if the lowest life cycle is not selected,
document the justification for the chosen strategy. A life-cycle cost analysis is required for projects to be
constructed after July 1, 2011. For projects to be constructed prior to July 1, 2011, when feasible, the
department will use its best efforts to perform life-cycle cost analyses.

Subd. 3. Report.

The commissioner shall report annually to the chairs and ranking minority members of the senate and house of
representatives committees with jurisdiction over transportation finance beginning on January 1, 2012, the
results of the analyses required in subdivision 2.

The cost of preparing this report is less than 55,000.
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Life-Cycle Cost Analysis Report

Implementation

Minn. Stat. 174.185 requires a life-cycle cost analysis for every project in the reconditioning, resurfacing and
road repair funding categories constructed after July 1, 2011.

The Minnesota Department of Transportation first implemented a LCCA process for roadway rehabilitation
projects in 1999. The LCCA process was modified in 2010 to meet the specific requirements of legislation and
was presented in Technical Memorandum 10-04-MAT-01. After the technical memorandum expired, the LCCA
process, with some modifications, was incorporated into the MnDOT Pavement Design Manual which went into
effect October 31%, 2014.

The LCCA process, which is consistent with Federal Highway Administration guidelines, is performed on all
pavement projects regardless of funding category, but only the results of projects in the reconditioning,
resurfacing and road repair funding categories are included in this report. The LCCA process limits the
requirement to perform a LCCA to projects with more than 60,000 square yards of pavement (formerly 30,000
square yards in the technical memorandum) and to projects that include placing more than two-inch thickness
of pavement material. Thin overlays (two inches or less) are considered short-term preventive maintenance and
do not have a viable concrete alternative with an equal design life.

The LCCA process requires the inclusion of at least one portland cement concrete and one hot-mix asphalt
alternate with equal design lives. To best determine the most cost effective design, the LCCA may include
additional alternatives with other design lives.

Results

In 2017, 43 construction projects were in the reconditioning, resurfacing and road repair funding categories and
required a LCCA according to the MnDOT Pavement Design Manual.

The results of the 43 LCCAs are as follows:

e Hot-mix asphalt was the low-cost option for 41 construction projects. Forty were selected for
construction and one was constructed as portland cement concrete. Documented justification for
selecting an option that was not the low-cost option is provided.

e Portland cement concrete was the low-cost option for two construction projects. One was selected for
construction and the other used the alternate bidding process to choose the option for construction.

e The LCCA provided for SP 3803-34 does not have equal design lives “among competing paving
materials”.

A table of LCCA results and copies of the LCCAs submitted by MnDOT districts are attached.
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Discussion

Hot-mix asphalt is most often the low-cost option in the submitted LCCAs. Portland cement concrete options
usually have a greater initial cost than hot-mix asphalt, but become competitive by having lower maintenance
costs over the life of the pavement. However, the relatively short design lives of these rehabilitation-type
projects do not allow portland cement concrete options to exploit this relative advantage. Portland cement
concrete options with longer design lives than hot-mix asphalt alternates are more competitive than the
portland cement concrete options with the equal design lives required by the statute.

Recently, procedures were developed to implement two new portland cement concrete pavement design
programs. These new programs resulted in substantially thinner pavement designs that reduce the initial cost of
constructing portland cement concrete pavements and increase competitiveness. In addition, a research project
has been started to develop a new procedure to design portland cement concrete pavements that are built on
top of existing portland cement concrete pavements.

To create competition and to get the most cost-effective pavement, MnDOT continues to use the alternate
bidding process on projects that are likely to have competitive hot-mix asphalt and portland cement concrete
options. One project in the reconditioning, resurfacing or road repair funding categories used the alternate
bidding process this year.

The alternate bidding process is similar to using an LCCA to determine the low-cost option. However, instead of
using an estimate for the initial cost of an option, alternate bidding uses actual bid prices. The process is as
follows:

1. MnDOT lets a project with two options, one hot-mix asphalt and one portland cement concrete.

2. MnDOT calculates a maintenance factor. This is the difference between the maintenance costs of the
two options.

3. Each contractor bids on either of the two options.

4. MnDOT adjusts the bids by adding the maintenance factor to the bids of the option with the greater
maintenance costs.

5. MnDOT selects the bid with the lowest adjusted bid.

Conclusion

MnDOT implemented the requirements of Minn. Stat. 174.185 and provided the required results in this report.
MnDOT will continue to work to ensure that all future projects meet the requirements of the legislation. In
addition, MnDOT is innovating new pavement design methods to design the most cost-effective pavement

structure.
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Appendix A: Summary of LCCA Results

Psré?;?:t Existing E;(ocrelzt/lv?n Dgsign Option Optior)al SeIe(_:ted Alte_rnate
Number Pa¥ement cost Life (in Description Present Worth | Material | Option Bid?
(SP#) ype option? years) 1 ) (3)

0508-13 HMA No 14 HMA Overlay $7,391,553.00 HMA X No
20 HMA Overlay $7,655,313.00 HMA
20 PCC Overlay $8,739,778.00 PCC

0805-113 PCC No 14 HMA Overlay $3,734,184.00 HMA X No
20 New PCC $4,678,646.00 PCC
20 New HMA $4,516,652.00 HMA

1104-25 HMA No 15 HMA Overlay $3,739,160.00 HMA X No
20 HMA over FDR $3,923,432.00 HMA
20 PCC Overlay $7,071,656.00 PCC

1402-19 HMA No 15 HMA Overlay $5,288,099.00 HMA X No
20 HMA over CIR $5,523,800.00 HMA
20 PCC Overlay $9,354,680.00 PCC

1809-93 HMA No 20 PCC Overlay $12,071,831.00 PCC No
20 HMA Over CIR $6,774,805.00 HMA X
35 PCC $10,907,590.00 PCC

1814-06 PCC No 20 New PCC $1,816,443.37 PCC No
20 New HMA $1,730,138.37 HMA X
35 New PCC $1,748,024.45 PCC

1904-27 PCC No 17 HMA Overlay $3,117,189.00 HMA X No
20 New PCC $4,196,970.00 PCC
20 New HMA $6,495,252.00 HMA

1918-110 HMA No 20 HMA over CIR $4,705,657.00 HMA X No
20 PCC Overlay $7,202,657.00 PCC
35 PCC Overlay $5,267,017.00 PCC

1921-094 PCC No 20 New PCC $2,803,685.00 PCC No
20 New HMA $2,509,279.00 HMA X
35 New PCC $2,653,620.00 PCC

2206-13 PCC No 16 HMA Overlay $4,003,855.00 HMA X No
20 New PCC $4,416,026.00 PCC
20 New HMA $5,817,062.00 HMA

2506-77 PCC No 15 HMA Overlay $5,968,852.00 HMA X No
20 PCC Overlay $12,194,633.00 PCC
20 HMA Overlay $6,918,133.00 HMA

2726-074 HMA No 20 New PCC $4,836,254.00 PCC No
20 HMA over SFDR $2,674,950.00 HMA X
35 New PCC $4,264,269.00 PCC
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Psré?;?:t Existing E;(ocrelzt/lv?n Dgsign Option Optior)al SeIe(_:ted Alte_rnate
Number Pa¥ement cost Life (in Description Present Worth | Material | Option Bid?
(SP#) ype option? years) ) ) (3)

2781-432 PCC No 15 HMA Overlay $15,943,751.00 HMA X No
20 PCC Overlay $29,027,687.00 PCC
20 New HMA $22,028,243.00 HMA

2906-18 HMA No 20 PCC Overlay $7,478,203.00 PCC No
20 HMA over FDR $4,711,936.00 HMA X
35 PCC Overlay $6,047,719.00 PCC

3003-47 HMA Yes 15 HMA Overlay $5,758,713.00 HMA No
20 HMA over FDR $7,211,247.00 HMA
20 PCC Overlay $9,350,706.00 PCC X

3102-46 PCC No 20 New HMA $452,985.00 HMA X No
20 New PCC $481,681.00 PCC
35 New PCC $498,719.00 PCC

3108-70 HMA No 20 New PCC $9,535,837.00 PCC No
20 New HMA $6,804,716.00 HMA X
35 New PCC $8,447,152.00 PCC

3108-76 HMA No 20 New HMA $3,630,709.00 HMA No
20 HMA Overlay $1,736,109.00 HMA X
35 New PCC $7,234,245.00 PCC

3109-41 HMA No 17 HMA Overlay $3,105,870.00 HMA X No
20 PCC Overlay $8,485,937.00 PCC
20 HMA Over FDR $4,642,751.00 HMA

3401-20 HMA No 20 HMA Over FDR $9,373,559.00 HMA X Yes
20 PCC Overlay $12,005,113.00 PCC
35 PCC Overlay $9,207,481.00 PCC X

3417-18 HMA No 20 PCC Overlay $5,802,405.00 PCC No
20 HMA Over CIR $5,119,065.00 HMA X
20 HMA Over FDR $5,256,355.00 HMA

3515-16 PCC No 17 HMA Overlay $2,574,583.00 HMA X No
20 HMA Over CIR $3,307,247.00 HMA
20 PCC Overlay $5,497,465.00 PCC

3605-41 HMA No 15 HMA Overlay $1,605,522.00 HMA X No
20 New PCC $2,883,089.00 PCC
20 New HMA $2,358,910.00 HMA

3801-92 HMA No 15 HMA Overlay $275,004.00 HMA X No
20 PCC Overlay $415,639.00 PCC
20 HMA Over FDR $376,115.00 HMA
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Psré?;?:t Existing E;(ocrelzt/lv?n Dgsign Option Optior)al SeIe(_:ted Alte_rnate

Number Pa¥ement cost Life (in Description Present Worth | Material | Option Bid?

(SP#) ype option? years) ) ) (3)

3803-34 HMA No 15 HMA Overlay $5,984,667.00 HMA X No
20 HMA Overlay $6,808,352.00 HMA
35 New PCC $9,344,372.00 PCC

4008-28 PCC No 20 PCC Overlay $8,175,191.00 PCC No
20 HMA Over CIR $5,218,843.00 HMA
15 HMA Overlay $4,995,772.00 HMA X

4308-34 HMA No 19 HMA Overlay $5,460,761.00 HMA X No
20 New HMA $12,577,254.00 HMA
20 PCC Overlay $7,570,422.00 PCC

4713-14 HMA No 16 HMA Overlay $3,311,192.00 HMA X No
20 HMA Over CIR $4,017,160.00 HMA
20 PCC Overlay $6,226,675.00 PCC

4910-29 HMA No 15 HMA Overlay $3,196,341.00 HMA X No
20 PCC Overlay $5,250,913.00 PCC
20 HMA Over FDR $3,360,011.00 HMA

5005-62 HMA No 17 HMA Overlay $374,801.00 HMA X No
20 PCC Overlay $418,809.00 PCC
20 HMA Overlay $403,312.00 HMA

5209-74 PCC No 20 New HMA $13,387,281.00 HMA No
20 PCC Overlay $11,078,610.00 PCC
35 PCC Overlay $9,355,757.00 PCC X

5619-11 HMA No 15 HMA Overlay $7,366,993.00 HMA X No
20 New HMA $16,105,965.00 HMA
20 PCC Overlay $16,576,651.00 PCC

5903-23 HMA No 16 HMA Overlay $2,529,840.00 HMA X No
20 PCC Overlay $4,072,221.00 PCC
20 HMA Overlay FDR  $3,205,754.00 HMA

6011-29 PCC No 17 HMA Overlay $3,877,034.00 HMA X No
20 HMA Overlay $5,559,848.00 HMA
20 PCC Overlay $9,045,983.00 PCC
35 New PCC $11,212,551.00 PCC

6402-22 PCC No 20 PCC Overlay $20,208,257.00 PCC No
20 HMA Over CIR $7,679,743.00 HMA X
35 PCC Overlay $15,509,711.00 PCC

6501-12 HMA No 18 HMA Overlay $4,469,452.00 HMA X No
20 PCC Overlay $6,788,330.00 PCC
20 HMA Over FDR $6,150,285.00 HMA
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PSr(t:)?(teit Existing E;(Ocrelpc))t\;vcin D_esig_n Option Optior_lal Selgcte Alte_rnat
Number Pa¥ement cost Life (in Description Present Worth | Material Option e Bid?
(SP#) s option? | Ye&'S) (1) ) @)
6607-49 HMA Yes 15 HMA Overlay $6,668,013.00 HMA X No
20 HMA Over CIR $6,327,016.00 HMA
20 PCC Overlay $8,576,066.00 PCC
7001-112 HMA No 17 HMA Overlay $2,433,792.00 HMA X No
20 PCC Overlay $4,019,932.00 PCC
20 HMA Over FDR $3,432,592.00 HMA
7604-22 HMA No 20 HMA Over FDR $7,102,624.00 HMA No
20 PCC Overlay $9,492,348.00 PCC
20 HMA Overlay $6,300,701.00 HMA X
8101-57 PCC No 15 HMA Overlay $6,141,538.00 HMA X No
20 New HMA $8,617,363.00 HMA
20 PCC Overlay $6,392,040.00 PCC
8408-57 pPCC No 20 PCC Overlay $4,372,887.00 PCC No
15 HMA Overlay $1,897,168.00 HMA X
20 HMA Overlay $2,012,846.00 HMA
8603-09 HMA No 15 HMA Overlay $2,660,218.00 HMA X No
20 HMA Over FDR $3,057,154.00 HMA
20 PCC Overlay $3,063,415.00 PCC
8712-32 PCC No 15 HMA Overlay $4,676,534.74 HMA No
20 HMA Over CIR $3,440,316.19 HMA X
20 PCC Overlay $8,421,839.97 PCC

(1) Option material - The pavement material that each option utilizes.

(2) Selected Option- This is marked (X) if the pavement option was selected to be constructed.

If the project uses alternate bidding, more than one option will be marked and

and the constructed option will be the low-cost option as determined by alternate bidding.
(3) Alternate Bidding? - 'Yes' if the project used alternate bidding to select which option to construct.

Definitions:

HMA = Hot-Mix Asphalt

PCC = Portland Cement Concrete

FDR = Full-Depth Reclamation (recycle existing HMA and Base to use as a hew base)
CIR = Cold-in-Place Recycling (Recycle a layer of existing HMA with Cold-Mix Asphalt)
CPR = Concrete Pavement Repair

Rubblize = Break the existing PCC into pieces to act as the new base for HMA pavement

Crack & Seat = Crack and compact the existing PCC pavement to delay reflective cracking in an HMA
overlay
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35-Year Analysis

35-Year

50-Year Analysis Period

Period
Project Number Analysis Period
0508-13 35
Highway Discount Rate
1.74%
Date
Performed By (ELEAR AL
District 3 - 2015/2016 prices
LCCA SUMMARY
Alternate #1 Alternate #2 Alternate #3 Length
Segment #1 2" Mill &3 1/2" Overlay 3" Mill &4 1/2" Overlay 2" Mill & 6" UBCO 176
et Present Cost $7,391,553.08 $7,655,313.48 $8,739,778.25 Miles
Segment #2 0.0
et Present Cost Miles
Segment #3 0.0
et Present Cost Miles
Segment #4 0.0
et Present Cost Miles
Segment #5 0.0
et Present Cost Miles
Segment #6 0.0
et Present Cost Miles
Segment #7 0.0
et Present Cost Miles
Segment #8 0.0
et Present Cost Miles
Project Net Present Cost [s 7,391,553.08 [s 7,655,313.48 [s 8,739,778.25 | _Total
% of Low Cost | 100.0% | 103.6% | 118.2%| 17.6
BID ADJUSTMENT FACTOR SUMMARY
Alternate #1 Alternate #2 Alternate #3 Length
Segment #1 2" Mill &3 1/2" Overlay 3" Mill &4 1/2" Overlay. 2" Mill & 6" UBCO 176
Net Present Cost| $4,158,174.37 $2,087,912.33 $2,507,377.48 Miles
Segment #2 0.0
Net Present Cost Miles
Segment #3 0.0
Net Present Cost Miles
Segment #4 0.0
et Present Cost Miles
Segment #5 0.0
et Present Cost Miles
Segment #6 0.0
et Present Cost Miles
Segment #7 0.0
et Present Cost Miles
Segment #8 0.0
et Present Cost Miles
Project Net Present Cost B 4,158,174.37 B 2,087,912.33 B 2,507,377.48 | Total
Bid Adjustment Factor s 2,070,262.04 [s B s 419,465.15 | 17.6

Segment 1
SEG Length SEG Length SEG Length
1 17.603 1 17.603 1 17.603
ALT ALT ALT
1 2" Mill &3 1/2" Overlay 2 3" Mill &4 1/2" Overlay 3 2" Mill & 6" UBCO
Pavement Type Pavement Type Pavement Type
HMA HMA PcC
Primary Category CLICK HERE TO Primary Category CLICK HERE TO Primary Category CLICK HERE TO
Overlay, DL =13 to 17 years Overlay, DL > 17 years 212 Joint spacing
Secondary Category EDIT THIS Secondary Category EDIT THIS Secondary Category EDIT THIS
Rural ALTERNATE Rural ALTERNATE Design Life = 20 Years ALTERNATE
ShoulderCategory ShoulderCategory ShoulderCategory
Bituminous Bituminous pcc
Notes: Notes: Notes:

Year Activity Cost/per Mile | Pres. Cost/per Mile | Year Activity Cost Pres. Cost/per Mile | Year Activity Cost Pres. Cost/per Mile
0 2" Mill &31/2" Overlay [ $ 183,683.39 | $ 183,683.39 [ 0 4"Mill & 6" Overlay [ $ 316,275.70 | $ 31627570 0 2" Mill & 6" UBCO S 354,053.33 | $ 354,053.33
1 $ - 1 $ - 1 $ -
2 $ - 2 $ 2 s -
3 Crack Treatment $ 2,112.00 | $ 200548 | 3 Crack Treatment $ 2,112.00 | $ 200548 | 3 $ -
4 $ - 4 $ - 4 $ -
5 $ 5 $ 5 s -
6 $ - 6 $ - 6 s -
7 Seal $ 763464 | $ 676622 | 7 Seal H 7634.64 | $ 676622 7 H -
8 $ - 8 $ - 8 s -
9 $ 9 $ 9 s -
10 H - 10 H - 10 $ -
1 H - 1 H - i $ -
12 H - 12 H - 12 $ -
13 H - 13 H - 13 $ -
14 ML Overlay 3.5 $ 174,718.38 | $ 137,231.66 | 14 H - 14 $ -
15 H - 15 H - 15 $ -
16 H - 16 H - 16 $ -
17 Crack Treatment $ 2,112.00 | $ 1,575.20 17 $ - 17 $ -
18 H - 18 H - 18 $ -
19 $ - 19 $ - 19 s .
20 $ - 20 ML Overlay 3.5 $ 174,718.38 | $ 12373824 20 15t CPR $ 201,125.76 | $ 142,440.35
21 Seal $ 763464 | $ 531449 | 21 H 21 $ -
2 $ - 2 $ - 2 s .
23 $ - 23 Crack Treatment $ 2,112.00 | $ 1,420.31 23 $ -
24 H - 24 H - 2 $ -
25 $ - 25 $ - 25 s .
26 $ - 2 $ - 26 s .
27 ML Overlay 3.5" $ 174,718.38 | $ 109663.42 [ 27 Seal $ 7,634.64 | $ 479194 | 27 $ -
28 $ - 28 $ - 28 $ -
29 $ - 29 $ - 29 s .
30 Crack Treatment $ 2,112.00 | $ 1,258.76 30 $ - 30 $ -
31 $ - 31 $ - 31 s .
32 $ - 32 $ - 32 s .
33 $ - 33 $ - 33 $ -
34 Seal $ 7,634.64 | $ 4,246.87 34 $ - 34 s -
35 Remaining Life $ (58,239.46)| $ (31,842.46)| 35 Remaining Life $ (36,782.82)| $ (20111.03)] 35 0/0 Remaining $ - ls -

Net Present Cost for Segment S 7,391,553.08 | Net Present Cost for Segment S 7655,313.48 | Net Present Cost for Segment S 8739,778.25
Maintenance - Net Present Cost for Segment S 4,158,174.37 | Maintenance - Net Present Cost for Segment S 87,912.33 | Maintenance - Net Present Cost for Segment $ 2,507,377.48
Equivalent Annual Cost 283,757.79 | Equivalent Annual Cost 293,883 41 | Equivalent Annual Cost 335,515.43
Total Lane Width # of Lanes Analysis Period Total Lane Width #of Lanes Analysis Period Total Lane Width # of Lanes Analysis Period
2 35 2 2 35 2 35
Total Shidr Width #of Shidrs ML Mix Total Shidr Width #of Shidrs ML Mix Total Shidr Width #of Shldrs ML Mix
4 2 WEARING COURSE MIXTURE (3,t 4 2 WEARING COURSE MIXTURE (3,t 4
Width of Rounding Aggregate  white/ >7 milliom SLMix Width of Rounding Aggregate  white/ >7 milliom SLMix Width of Rounding Aggregate ~ white/ >7 milliom SLMix
3 N WEARING COURSE MIXTURE (3,t 3 N WEARING COURSE MIXTURE (3,8) Y
Sealed/UTBWC ML Thickness Sealed/UTBWC ML Thickness Sealed/UTBWC ML Thickness
N N Y 6
ML Top Lift / joint spacing  # Dowels per Lane ML Top Lift / joint spacing  # Dowels per Lane ML Top Lift / joint spacing  # Dowels per Lane
31/2 45 12
Design Life Shidr Thickness Design Life Shidr Thickness Design Life Shidr Thickness
14 312 20 412 6




35-Ye:r AndaIySIS 3 5 - Ye a r 50-Year Analysis Period
erio Segment 1
SEG Length SEG Length SEG Length
Project Number Analysis Period 1 6.101 1 6.101 1 6.101
0805-113 35 ALT ALT ALT
Highway i 1 Mill & Overlay, Rural 2 New HMA, Rural 3 New PCC, Rural
TH 15 1.74% Pavement Type Pavement Type Pavement Type
Date HMA HMA pcC
1/19/2016 GLEAR AL Primary Category CLICK HERE TO Primary Category CLICK HERE TO Primary Category CLICK HERE TO
Performed By Overlay, DL =13 to 17 years 20 Year HMA 12 Joint spacing
BAT Secondary Category EDIT THIS Secondary Category EDIT THIS Secondary Category EDIT THIS
Rural ALTERNATE Rural ALTERNATE Design Life = 20 Years ALTERNATE
District 7 - 2015/2016 prices ShoulderCategory ShoulderCategory ShoulderCategory’
Bituminous Bituminous Thick Bit
Notes: Notes: Notes:
Year Activity Cost/per Mile | Pres. Cost/per Mile | Year Activity Cost Pres. Cost/per Mile | Year Activity Cost Pres. Cost/per Mile
0 Mill & Overlay, Rural | $ 301,154.81 | $ 30115481 0 New HMA, Rural S 53915086 | S 539,150.86 [ 0 New PCC, Rural S 58555758 | S 585,557.58
LCCA SUMMARY 1 S - 1 $ 1 s -
Alternate #1 Alternate #2 Alternate #3 Length 2 $ - 2 $ 2 $ -
Segment #1 Mill & Overlay, Rural New HMA, Rural New PCC, Rural 6.1 3 Crack Treatment $ 211200 | $ 2,005.48 3 $ 3 s -
Netpresent Cost| $3,734,184.28 $4,516,651.64 $4,678,645.91 Miles 4 H - 4 $ 4 $ -
Segment #2 0.0 5 s - 5 $ 5 S -
Net Present cos| Miles 6 $ - 6 $ 6 s -
Segment #3 0.0 7 Seal $ 9,545.02 | $ 8,459.30 7 $ - 7 s -
Netpresent Cost| Miles 8 H - 8 Crack Treatment H 1,23200 | § 107319 8 $ -
Segment #4 0.0 9 S - 9 $ - 9 s -
Net Present cos| Miles 10 $ - 10 $ 10 s -
Segment #5 0.0 1 S - 1 $ - 1 s -
Netpresent Cost| Miles 12 H - 12 seal H 1488326 | $ 12,0033 | 12 $ -
Segment #6 0.0 13 S - 13 $ - 13 S -
Netpresent Cost| Miles 14 ML Overlay 3.5" $ 232,077.78 | § 18228431 | 14 $ 14 $ -
Segment #7 0.0 15 S - 15 $ 15 S -
Net Present cos| Miles 16 $ - 16 $ 16 s -
Segment #8 0.0 17 Crack Treatment $ 211200 | $ 1,575.20 17 $ 17 S -
Net present cos| Miles 18 $ - 18 $ 18 B -
[Project Net Present Cost s 3,734,184.28 B 4,516,651.64 [s 4,678,645.91 | Total 19 H - 19 $ - 19 $ -
% of Low Cost | 100.0% [ 121.0% | 1253%] 6.1 20 $ - 20 ML Overlay 4 S 27922064 | $ 197,75118 | 20 15t CPR $ 25600665 | $ 181,307.84
21 Seal $ 9,545.02 | $ 6,644.32 21 $ - 21 $ -
22 S - 22 $ - 22 s -
23 H - 23 Crack Treatment H 2,464.00 | $ 1657.03 | 23 $ -
BID ADJUSTMENT FACTOR SUMMARY 2 $ - 24 $ - 24 $ -
Alternate #1 Alternate #2 Alternate #3 Length 25 $ - 2 $ 25 $ -
[Segment #1 Mill & Overlay, Rural New HMA, Rural New PCC, Rural 6.1 26 S - 26 $ - 26 S -
Netpresent Cost| $1,896,838.80 $1,27,292.26 $1,106,159.14 Miles 27 ML Overlay 3.5" $ 232,077.78 | $ 14566552 | 27 seal $ 10,422.04 | $ 654148 | 27 $ -
Segment #2 0.0 28 s - 28 s - 28 S -
Net Present cos| Miles 29 $ - 29 $ 29 s -
Segment #3 00 30 Crack Treatment $ 2,112.00 | $ 125876 | 30 $ 30 $ -
Net Present cos| Miles 31 $ - 31 $ 31 s -
Segment #4. 0.0 32 S - 32 $ 32 S -
Net Present cos| Miles 33 $ - 33 $ 33 s -
Segment #5 0.0 34 Seal S 9,545.02 | $ 5,309.55 34 $ - 34 s -
Netpresent Cost| Miles 35 Remaining Life $ (77,359.26)| $ (42,296.23)] 35 2/17 Remaining Life | $ (32,849.96)| $ (17,96074)| 35 0/0 Remaining $ $ -
Segment #6 00
Netpresent Cot| Miles
Segment #7 00
Netpresent Cost| Miles
Segment #8 00
Netpresent Cost| Miles
Project Net Present Cost [s 1,896,838.80 [s 1,227,292.26 [s 1,106,159.14 | _Total
Bid Adjustment Factor [s 790,679.66 [s 121,133.12 s N 6.1
Net Present Cost for Segment S 3,734,184.28 | Net Present Cost for Segment 4,516,651.64 | Net Present Cost for Segment S 4678,64591
Maintenance - Net Present Cost for Segment 1,896,838.80 | Maintenance - Net Present Cost for Segment 1,227,292.26 | Maintenance - Net Present Cost for Segment S 1,106,159.14
Equivalent Annual Cost 143,353.35 | Equivalent Annual Cost 173,391.85 | Equivalent Annual Cost 179,610.73
Total Lane Width #0f Lanes ‘Analysis Period Total Lane Width #0f Lanes Analysis Period Total Lane Width #of Lanes Analysis Period
2 2 35 28 2 35 28 2 35
Total Shidr Width #0f Shldrs ML Mix Total Shidr Width #0f Shldrs ML Mix Total Shidr Width #0f Shldrs ML Mix
2 WEARING COURSE MIXTURE (3,1 16 2 'WEARING COURSE MIXTURE (3,1 16 2
Width of Rounding Aggregatc  white/ >7 milliom SL Mix Width of Rounding Aggregate ~ white/ >7 milliom SLMix Width of Rounding Aggregate ~ white/ >7 milliom SLMix
N WEARING COURSE MIXTURE (3,1 3 N 'WEARING COURSE MIXTURE (3,1 3 N + WEARING COURSE MIXTURE (2,B)
Sealed/UTBWC ML Thickness Sealed/UTBWC ML Thickness Sealed/UTBWC ML Thickness
N N Y 6
ML Top Lift / joint spacing  # Dowels per Lane ML Top Lift / joint spacing ~ # Dowels per Lane ML Top Lift / joint spacing  # Dowels per Lane
Design Life Shidr Thickness Design Life Shidr Thickness Design Life Shidr Thickness
14 45 20 4 4




35-Year Analysis

35 -Year

50-Year Analysis Period

Period
Project Number Analysis Period
1104-25 35
Highway Discount Rate
158%
Date
Performed By CLEAR AL
D3 - 2016/2017 prices
LCCA SUMMARY
Alternate #1 Alternate #2 Alternate #3 Length
[Segment #1 3" Mill & 3" Overlay 2" Mill, FOR, 4" Overlay 5" Mill & 5" Whitetopping 108
Net resent Cost $3,739,160.12 $3,923,432.72 $7,071,656.37 Miles
[Segment #2 0.0
Net Present Cost| Miles
[Segment #3 0.0
Net Present Cost| Miles
[Segment #4 0.0
Net Present Cost| Miles
[Segment #5 0.0
Net Present Cost| Miles
[Segment #6 0.0
Net Present Cost| Miles
[Segment #7 0.0
Net Present Cost| Miles
[Segment #8 0.0
Net Present Cost| Miles
Project Net Present Cost [s 3,739,160.12 [s 3,923,432.72 [s 7,071,656.37 | _Total
% of Low Cost. | 100.0% | 104.9% | 189.1%|  10.8
BID ADJUSTMENT FACTOR SUMMARY
Alternate #1 Alternate #2 Alternate #3 Length
[Segment #1 3" Mill & 3" Overlay 2" Mill, FOR, 4" Overlay 5" Mill & 5" Whitetopping 108
Net Present Cost| $1,937,718.37 $1,365,254.29 $3,317,176.26 Miles
[Segment #2 0.0
Net resent Cost Miles
[Segment #3 0.0
Net resent Cost Miles
[Segment #4 0.0
Net resent Cost Miles
[Segment #5 0.0
Net resent Cost Miles
[Segment #6 0.0
Net resent Cost Miles
[Segment #7 0.0
Net resent Cost Miles
[Segment #8 0.0
Net resent Cost Miles
Project Net Present Cost B 1,937,718.37 B 1,365,254.29 I8 3,317,176.26 | _Total
Bid Adjustment Factor [s 572,464.08 s B [s 1,951,921.97 | 108

Segment 1

SEG Length SEG Length SEG Length
1 10.784 1 10.784 1 10.784

ALT ALT ALT
1 3" Mill & 3" Overlay 2 2" Mill, FOR, 4" Overlay 3 5" Mill & 5" Whitetopping

Pavement Type Pavement Type Pavement Type

HMA CLICK HERE TO HMA CLICKHERE TO pec CLICK HERE TO

Primary Category Primary Category Primary Category

Overlay, DL =13 to 17 years EDIT THIS 20 Year HMA EDIT THIS 6'X6' < 5.0" Thickness EDIT THIS
Secondary Category ALTERNATE Secondary Category ALTERNATE Secondary Category ALTERNATE

Rural Rural Design Life = 20 Years

ShoulderCategory ShoulderCategory I ShoulderCategory |

uminous DELETE s . DELETE o | DELETE
Notes: Notes: Notes:

Year Activity Cost/per Mile | Pres. Cost/per Mile | Year Activity Cost Pres. Cost/per Mile | Year Activity Cost Pres. Cost/per Mile
0 3"Mill &3" Overlay | $ 167,047.64 | $ 167,047.64 | 0 2" Mill, FDR, 4" Overlay | $ 237,21981 | $ 237,21981| 0 | 5" Mill &5" Whitetopping | $ 348,152.83 | S 348,152.83
1 $ - 1 $ - 1 $ -

2 $ - 2 $ - 2 $
3 Crack Treatment $ 211200 | $ 2,014.97 3 s - 3 $
4 $ - 4 s - 4 $ -
5 $ - 5 s - 5 $
6 $ - 6 s - 6 $ -
7 Seal H 7,200.70 | $ 645234 7 H - 7 $
8 s - 8 Crack Treatment $ 1,056.00 | $ 931.53 8 $ -
9 $ - 9 s - 9 $
10 $ - 10 $ - 10 $ -
1 $ - 1 H - 11 $
12 S - 12 Seal $ 11,520.09 | $ 9,544.59 12 $ -
13 $ - 13 H - 13 $
14 $ - 14 $ - 14 $ -
15 ML Overlay 3.5" H 146,530.83 | $ 11582595 | 15 H - 15 $
16 $ - 16 $ - 16 $ -
17 $ - 17 $ - 17 $
18 Crack Treatment $ 211200 | $ 1,592.74 18 s - 18 $ -
19 $ - 19 $ - 19 $ -
20 $ - 20 ML Overlay 4 $ 165,841.03 | $ 121,07.03 [ 20 15t CPR $ 358,01040 | $ 261,656.47
21 $ - 21 N - 21 $ -
2 Seal $ 7,20070 | $ 5,100.28 2 s - 22 $ -
23 $ - 23 Crack Treatment $ 2,112.00 | $ 1,472.67 23 s -
2 $ - 24 $ - 24 $ -
25 $ - 25 $ - 25 s .
26 s - 26 s - 26 $ -
27 $ - 27 Seal $ 7,20070 | $ 4,715.77 27 $ -
28 $ - 28 $ - 28 $ -
29 ML Overlay 3.5" $ 146,530.83 | $ 93,001.71 29 $ - 29 $ -
30 $ - 30 $ - 30 Remove and Replace | $ 354,41937 | 221,447.71
31 $ - 31 $ - 31 $ -
32 Crack Treatment $ 2,112.00 | $ 1,278.88 32 $ - 32 $ -
33 $ - 33 $ - 33 s -
34 $ - 34 $ - 34 s .
35 Remaining Life $ (78901.21)| $ (45,582.32)| 35 2/17 Remaining Life | $ (19510.7)| $ (11,271.60)| 35 30/35 Remaining S (303,788.04)| $ (175,502.52)
Net Present Cost for Segment S 3,739,160.12 | Net Present Cost for Segment S 3,923,432.72 | Net Present Cost for Segment S 7,071,656.37
IM tenance - Net Present Cost for Segment $ 937,718.37 IM tenance - Net Present Cost for Segment $ 1,365,254.29 IMa tenance et Present Cost for Segment S 3,317,176.26
Equivalent Annual Cost 139,902.09 [Equivalent Annual Cost 146,796.72 | Equivalent Annual Cost 264,588.70

Total Lane Width
2
Total Shidr Width

)
Width of Rounding Aggregatt
3
Sealed/UTBWC
N
ML Top Lift / joint spacing
15
Design Life
15

# of Lanes.

2
# of Shidrs
2

white/ >7 milliom

N
ML Thickness

# Dowels per Lane

Shldr Thickness.
15

Analysis Period Total Lane Width # of Lanes
35 2 2
ML Mix Total Shidr Width #of Shidrs
WEARING COURSE MIXTURE (4,E 4 2
SLMix Width of Rounding Aggregatc  white/ >7 milliom
WEARING COURSE MIXTURE (4,E 3 N
Sealed/UTBWC ML Thickness
N
ML Top Lift / joint spacing ~ # Dowels per Lane
2
Design Life Shidr Thickness
20 2

Analysis Period Total Lane Width #of Lanes
35 2 2
ML Mix Total Shidr Width #of Shidrs
WEARING COURSE MIXTURE (4,E 4 2
SLMix Width of Rounding Aggregatc  white/ >7 milliom
WEARING COURSE MIXTURE (4,E 3 Y
Sealed/UTBWC ML Thickness
Y 4
ML Top Lift / joint spacing  # Dowels per Lane

12 0
Design Life Shidr Thickness.

4

Analysis Period

35

ML Mix

SL Mix




35-Year Analysis

35 -Year

50-Year Analysis Period

Period
Project Number Analysis Period
1402-19 35
Highway Discount Rate
32 1.74%
Date
9/14/2015
Performed By CLEAR AL
KR
District 4 - 2015/2016 prices
LCCA SUMMARY
Alternate #1 Alternate #2 Alternate #3 Length
Segment #1 3" Mill & Fill 3" CIR & HMA 4.5" Whitetopping 155
Net resent Cost $5,288,098.65 $5,523,800.04 $9,354,680.63 Miles
[Segment #2 0.0
Net Present Cost| Miles
[Segment #3 0.0
Net Present Cost| Miles
[Segment #4 0.0
Net Present Cost| Miles
[Segment #5 0.0
Net Present Cost| Miles
[Segment #6 0.0
Net Present Cost| Miles
[Segment #7 0.0
Net Present Cost| Miles
[Segment #8 0.0
Net Present Cost| Miles
Project Net Present Cost [s 5,288,098.65 [s 5,523,800.04 [s 9,354,680.63 | Total
% of Low Cost. T | 100.0% | 104.5% | 176.9%| 15.5
BID ADJUSTMENT FACTOR SUMMARY
Alternate #1 Alternate #2 Alternate #3 Length
[Segment #1 3 Mill & Fill 3" CIR & HMA 4.5" Whitetopping 155
Net Present Cost| $3,051,789.65 $2,247,765.45 $5,540,726.45 Miles
[Segment #2 0.0
Net resent Cost Miles
[Segment #3 0.0
Net resent Cost Miles
[Segment #4 0.0
Net resent Cost Miles
[Segment #5 0.0
Net resent Cost Miles
[Segment #6 0.0
Net resent Cost Miles
[Segment #7 0.0
Net resent Cost Miles
[Segment #8 0.0
Net resent Cost Miles
Project Net Present Cost I8 3,051,789.65 s 2,247,765.45 I8 5,540,726.45 | _Total
Bid Adjustment Factor [s 804,024.19 s B [s 3,292,960.99 | 15.5

Segment 1
SEG Length SEG Length SEG Length
1 155 1 155 1 155
ALT ALT ALT
1 3" Mill & Fill 2 3" CIR & HMA 3 45"
Pavement Type Pavement Type Pavement Type
HMA HMA PCC
Primary Category CLICK HERE TO Primary Category CLICK HERE TO Primary Category CLICK HERE TO
Overlay, DL =13 to 17 years 20 Year HMA 6'X6' < 5.0" Thickness
Secondary Category EDIT THIS Secondary Category EDIT THIS Secondary Category EDIT THIS
Rural ALTERNATE Rural ALTERNATE Design Life = 20 Years ALTERNATE
ShoulderCategory ShoulderCategory ShoulderCategory
Aggregate Aggregate pPcC
Notes:  PLANNED FIX Notes:  HMA OPTION DESIGN LIFE 20 YEARS Notes:  PCC OPTION DESIGN LIFE 20 YEARS
Year Activity Cost/per Mile | Pres. Cost/per Mile | Year Activity Cost Pres. Cost/per Mile | Year Activity Cost Pres. Cost/per Mile
0 3"MILL& 3" FILL $ 144,278.00 | $ 14427800 [ 0 MILL15" CIR3"PAVE3" | § 211,357.07 | $ 211,357.07 | 0 4.5" WHITETOPPING | § 246,061.56 | S 246,061.56
1 $ - 1 $ - 1 $ -
2 $ - 2 $ - 2 $
3 Crack Treatment $ 2,464.00 | $ 2,339.73 3 s - 3 $
4 $ - 4 s - 4 $ -
5 $ - 5 s - 5 $
6 $ - 6 s - 6 $ -
7 Seal $ 854434 | $ 7,572.45 7 s - 7 $
8 s - 8 Crack Treatment $ 1,232.00 | $ 1,073.19 8 $ -
9 $ - 9 s - 9 $
10 $ - 10 $ - 10 $ -
1 $ - 1 H - 11 $
12 $ - 12 Seal H 12,706.22 | $ 1033037 | 12 $ -
13 $ - 13 H - 13 $
14 $ - 14 $ - 14 $ -
15 ML Overlay 3.5" $ 164,123.25 | $ 12670511 | 15 $ - 15 $
16 $ - 16 $ - 16 $ -
17 $ - 17 $ - 17 $ -
18 Crack Treatment H 2,464.00 | $ 180630 | 18 $ - 18 $ -
19 $ - 19 $ - 19 s -
20 $ - 20 ML Overlay 3.5 H 196,606.99 | $ 139,240.08 | 20 15t CPR $ 449,848.26 | $ 318,589.44
21 $ - 21 N - 21 $ -
2 Seal $ 854434 | $ 5,846.02 2 s - 22 $ -
23 $ - 23 Crack Treatment $ 2,464.00 | $ 1,657.03 23 s -
2 $ - 24 $ - 24 $ -
25 $ - 25 $ - 25 s .
26 $ - 26 s - 26 s .
27 $ - 27 Seal $ 854434 | 5,362.92 27 $ -
28 $ - 28 $ - 28 s .
29 ML Overlay 3.5" $ 164,123.25 | $ 99,519.88 | 29 $ - 29 $ -
30 $