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LIFE CYCLE MODEL
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Source: H. Greene & R.E. Knorr, Managing Public Equipment, American Public Works Association, Kansas City, 1989.

maintenance

Economic Life



© A.K.S. JARDINE

• Constant Annual Utilization

• Varying Annual Utilization

• Technological Improvement

• Tracking Individual Units

• Repair versus Replace

OPTIMIZING FLEET REPLACEMENT DECISIONS
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Utilization: 110,000 km/year per tractor

Fleet size: 17

Tractor weight: 23,000

Current policy: 5 year replacement cycle

FLEET STATISTICS
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Title: BEST ESTIMATE RESALE VALUES
Number of Years: 5
Acquisition Cost: 85000

Age of
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1 2 3 4 5

Age of Trucks (years)

EAC - $ (Thousands)

DATA ANALYSIS:
EQUIVALENT ANNUAL COST VS AGE OF TRUCKS
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In this case, optimal replacement age is after 7 years of operation

DETERMINING OPTIMAL REPLACEMENT AGE
FOR MUNICIPAL DUMP TRUCKS

PARKS & RECREATION DEPARTMENT: DUMP TRUCKS
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A FURTHER EXAMPLE: PICK – UP TRUCK

DETERMINING OPTIMAL REPLACEMENT AGE
FOR 4X4 PICK-UP TRUCKS

In this case, optimal replacement age is after 5 years of operation
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By: Cheung- Ki Derek Siu Monique Ka Yee Ho

Optimizing Economic Life Decisions for a Bus Fleet

MUNICIPAL BUS FLEET
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UTILIZATION TREND CURVE
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Year of Service

Minimum EAC in year 13

EQUIVALENT ANNUAL COST (EAC)
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• The optimal solution’s (13 years) corresponding EAC
is between $116,000 and $125,000

• The current replacement policy (18 years) has a
corresponding EAC between $120,000 and $129,000

• Therefore, the potential cost savings are about
$216,000/year (= $4,000  54 vehicles)

INTERPRETATION OF RESULTS
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CATERPILLAR 992D WHEEL LOADER
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(Years)
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Cash Flows Associated with Acquiring New Equipment at Time ‘T’

REPAIR VS. REPLACE
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Purchase price: $ = $ 1,083,233 (Unit operational)
Rebuild Cost = $ 489,970

THE RESULT

Change-over time to new loader, T

T = 0 T = 1 T = 2 T = 3

Overall
EAC ($) 449,074 471,725 459,319 450,217

Minimum
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Source: B.S. Blanchard and W.J. Fabrycky, Systems Engineering and Analysis, Prentice Hall, 1990

THE LIFE CYCLE COST ICEBERG
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THANK YOU

ANDREW JARDINE
jardine@mie.utoronto.ca


