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Abstract

Educational facilities are more uncertain about maintenance costs due to their comprehensive and long life-cycle compared to
commercial buildings. In addition, maintenance of the existing post management system can not maintain the original function
of education facilities continuously and economically. In order to overcome this problem, it is necessary to analyze the repair and
replacement cost for the uncertainty factor in maintenance. This study propose a model to determine repair and maintenance cost
and cycle of educational facility based on probabilistic estimation concept. For the analysis, Monte Carlo simulation, a
probabilistic analysis method, was applied based on the repair and maintenance history data of the educational facilities in
Florida. The results of this study can be used as a guideline for quantitative facility management and facility management research.
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Table 1. Educational Facilities

University Established Location
Nova Southeastern University 1964 Fort Lauderdale
Lynn University 1962 Boca Raton
Barry University 1940 Miami
Jacksonville University 1934 Jacksonville
Webber International University 1927 Babson Park
Florida Institute of Technology 1958 Melbourne
Palm Beach Atlantic University 1968 West Palm Beach
Southeastern University 1935 Lakeland
Ringling College of Art and Design 1931 Sarasota
University of Tampa 1931 Tampa
St. Leo University 1889 Saint Leo
Clearwater Christian College 1966 Clearwater
St. Edwards University 1885 Austin
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Table 2. Repair and replacement causes classification
group Level 1 Level 2
» Crime stolen, burglary, falsify
Art.lﬁ Vandalism crush, struck
ciality
Vehicle car, bus, boat, cart
Fire fire damage
Weather event hurricane, severe weather, etc
Nature - - : -
Lightening lightening damage
Mold mold damage
Leakage plumbling, pipe, heater, etc
Mechanical failure chiller, elevator, etc
- Overflow toilet, drain pan, sink, etc
Facility - .
Power failure pump, circuit breakers, etc
Sprinkler head, heat sensor, etc
Structure failure bulkhead, ceiling, deck, etc
etc etc artwork damaged
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Table 3. Repair and replacement cost for each year: inflation rate

year past value($) inflation(%) present value($)
2004 3,017 2.7 3,098
2005 166,514 3.4 172,175
2006 52,769 32 54,458
2007 20,831 2.8 21,414
2008 91,855 3.8 95,345
2009 62,729 -0.4 62,478
2010 53,903 16 54,765
2011 84,845 3.2 87,560
2012 48777 2.1 49,801
2013 66,640 15 67,640
2014 53,498 16 54,354
2015 55,317 0.1 55,372
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Figure 1. Frequency and severity analysis by accident cause
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Table 4. Descriptives analysis of simulation result
No. Cause No. Ave. Std. Var.
1| Weather 0000 | 172901 | 19252549 | 3706606429974
event
2 | Leakage | 10000 | 20254 | 1254756 | 15,744,126,195
3 | Overflow | 10000 | 25184 | 959208 | 9200799873
4| Mold 10,000 | 2149 | 1600209 | 25606688437
5 Fire 10,000 | 19,100 | 1090375 | 11,889,176,406
6 | Sprinkler | 10000 | 13785 | 582158 | 3,389,079,370
7 | Lightening | 10,000 | 8849 | 399418 | 1595347387
8 Etc 10000 | 6122 | 361652 | 1307921691
g [Mechanicall =600 | 4ong | 138044 190,561,459
failure
10| Crime | 10000 | 4182 | 272304 741,494,634
1| Fower 0000 | 2035 | 202484 409,997,703
failure
12| Vehicle | 10000 | 23% | 106215 112,816,262
13 | Struetre o000 | 2036 | 146873 215,716,781
failure
14 | Vandalism | 10,000 39 97.1 9,428
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Figure 10. Result of annual repair and replacement simulation

Table 59} 2°] weather event, leakage,
overflow7} 7}% A verskon, M9 42 &3 A
(best-case), #°H(worst-case), H¥(most likely)o.2 7}
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Table 5. Sensitivity analysis

T FA AT =y A2BAE Als

Cause 10% | 30% | 50% | 70% | 90% sensitivity

Weather | 100 1o o1 | 6504 | 15,284 | 53,969 067

event

Leakage 296 | 2,876 | 6,008 | 11,238 | 26,904 0.30

Overflow 318 | 2965 | 6,036 | 11,014 | 25,260 0.27
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Weather event, 2) Leakage, 3) Overflow, 4) Mold, 5)
Fire, 6) Sprinkler, 7) Lightening, 8) Etc, 9) Mechanical
failure, 10) Crime, 11) Power failure, 12) Vehicle, 13)
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