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Establishment of the Service Life of the Education Fcilities
- Focused on the Roof water—-proof and Floor finishings -
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Abstract

Educational facilities have an affect to make a decently learning environment. After constructed, it needs a maintenance plan

to keep the performance or function which provide the repair time, repair scope and ratio. But the

fundamental data are so

insufficient that the field worker can’t provide the maintenance plan and has no choice use the other data which concerned with

apartment or office building. Above all, the service life is indispensible to make a repair plan because the repair time and scope

would be provided within the service life.

This study aimed at providing the method to make a service life of component in educational facilities and applying the

method into the roof proof and floor finishing. Results are shown that first, it is important to set the 1% repair time after

constructed. when it proposes the three ways with the probability approach, choice probability model and cumulative cost

function. Second, the service life of roof proof is provided with about 35 years. In addition, the service life of the floor finishing

is about 40 years. These result would be utilized to conduct the repair plan under the service life.

A WKAA, SRS, vpeek,

s, vl 4AF, FAuY
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Table 2. Surveyed data of roof proofing in Japan

area type scope | time(yr) | ratio(%)
partly 5 15
rtar finishi i
mortar hnishing fully 15(~10 in 100
winter
. 10(5 in
tile partly winter 15
85 in
mortar block partly winter 10
. partly 7
halt f 16(15)
asp proofing fally o
. partly 5 14
mortar proofing
fully 10 100
type time(yr) ratio full repair
asphalt proofing 10 10 30
expansion line 10 10 30
floor clinker tile 5 15 15
floor mortaring 10 10 30
clinker tile & mortar 10 15 30
brickwork 10 10 30
aluminum 20 15 40
type scope | time(yr) | ratio(%)
roof 1 10 15
. art]
proofing asphalt proofing party
(exterior) fully 25(20) 100
L partly 3 15
expansion line
fully 25 100
. partly 5 15
2 mort.
rortarine fully | 15(10) 100
artl 15
clinker tile party 10(5) s
fully 100
artl 8(5 15
mortar block Pary. ©)
fully 25 100
type scope | time(yr) | ratio(%)
partly 5 15
mortar finishing fully 15 100
etc 5 15
tile partly 10 5
. partly 10 10
asphalt proofing
fully 25 100
polymer screen partly 5 10
proofing fully 15 100
! heet i partly 10 20
olymer sheet proofin,
PO PrOOINE ™ty 20 100

Z=2]) Economic committee of Archi. Institute of Japan(1995),
Standard of Repair Approach, AI]J.
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T giAne ofatd, Sl dig AATE AW
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o} o)A olahd, olATE= 36, LT+ 24, g 1 dodk partly 8 15
marginal dec
42 639 SO vEpta g ly | %0 | 0
. partly 10 10
linoleum il 5 100
Table 3. Service life of roof proofing in UK(year) wy
a— — vinyl asphalt tile linoleum | partly 6 10
materials SeI'V(lCG) life materials SeI'V(lCG) life tile fully 20 100
) y " - 7 t partly 5 5
. PVC 26 SyntheU‘C rubber 2fl mortar fully 20 100
highly polyester 23 tile 63 ; partly 10 10
ile
] asphalt 36 cement 36 fully 30 100
Z2]) BCIS(2006), Life Expectancy of Building Components— partly 5 10
Surveyors’ experiences of buildings in use. imitation stone grinding
fully 30 100
artl 10 15
<Table 4> Q& wenpgha FXAA7], FA&S flooring block iw; % 100
A Adtelrh 1z whate] dwalAl= oF 304, 7 partly | 5 10
carpet
wE AUaAE 189 o= yeha gtk BEE v uly | 1 1 10
artl 7 10
o B¢ AWnA= oF 20do=2 AAHL ) BA Y elastic flooring pf i Y % 100
ully
AWuAE 309, HLEAEE 2599 wAAIE AYaL er partly | 10 10
rubber tile
A= Aoz 2AEYT fully 20 100
Z3]) Economic committee of Archi. Institute of Japan(1995),
. . . ) Standard of Repair Approach, AIJ.
Table 4. Repair time and ratio of floor finishings in Japan
type scope | time(yr) | ratio(%) <Table 5>+ G=9] vpgnpdA] W&dsts zASH A
rmortar finishing R LS b otk oo mER, 2308 wet gdnel fedTe
ully L
T T % Y deFEe e o e dr. 249
till - — “
re fully 30 100 Padahs Aurpd gde 504, HLAEE 159, 2
imitation stone grinding partly 8 o 2 AHEE 20157 BAl whke] 749 ok 50d 9= e}
fully 30 100 U1 ol
ooring block partly 7 15 oM
Tin;
corine bloc fully % 100
partly ] 16 Table 5. Service life of floor finishing in UK(year)
upper deck - — - .
fully 25 100 material service life material service life
linoleum partly 6 14 concrete slab w1312/ tile 50
fully 18 100 70/66
oid partly 4 16 precast con'c slab | 72/72/76 vinyl tile 15
rignoid mortar fully 15 100 wood 71/51/49 linoleun 20
floor . partly 5 15 cement 25mm .
bber til . 40 vinyl sheet 15
finishin rubber e fully 18 100 thickness
S i granite con'c 20mm 50 carpet 10
g underground, .to1let water partly 10 20 :
proofing latex cement 20 chipboard 30
tile 10 30 €poxy 12 MDF (washboard) 30
1t lasteri 10 30 sti
fmortar, prastering terrazzo 50 plastic 24
mortar 5 30 (washboard)
vinyl sheet 10 25
vl tle . olsh & 7)E FRA ANE 2% Wedde st
wooden composite flooring 15 30 . o o
|= E O od =] 3
synthetic screen proofing 10 30 aE Al "'}\é = Wb g O]'Oq Xﬂ/\]% 715]—’_’/}0] 7 ] E‘:]'L. °H%
o prtly | 5 | 15 gle] SAERN Ao AUk ke edd 4
oy L B L 2 AN oln mebd mgAae) 43 e
) partly B A -
tile fully 20 100 Abgvd ul-gdst AlA 7y dasieh B BE 5o Ul
partly | 10 15 Wdehs dAatal ujgdeh 717k ske] A7), A S
imitation stone grinding = o o a1 B
fully 30 100 9 FAALALE FHskE Aol AAdsit

30 @ A{A A =R
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Figure 1. Normal Distribution curve and repair frequency
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3| &3S Fotste A, 4 9 7s 2 A Table 7. Results of the 1% repair time of roof-proof in middle school
% A= '5‘]'01 v‘i‘}ﬁu 3]'*‘5 7)4\01 "QB_{S]—Q‘H). 60%9/] —’F{‘j school | 1** repair time" Repair or not? | cumulative cost’ | mean
o] AF3E&S Mgt A, 1Ak FAATd= oF KR 12 182 40 114
o _ L _ KN 29 31.2 106 236
60% s FART 22 FAATI= oF 36%¢] e GW 21 210 116 17.9
TS gAskE Ao FFGA Auk 5o 2X 3 ok GP 21 21 70 167
o9} o] AN3HLS o] &ale] YLIFS 23} Mo KS 18 %68 66 17.1
F Ad4el gt AqEE A agstan o 9 = el oY
P ) s ol ol GA 23 235 1.1 19.2
ghA SR, vbgmbkAl i gdeke] AZEARQL Wee <R 5 62 16 156
0~tz30.2 A 4 Qlth(Figure 2 #3%). NW 18 213 119 171
NK 29 386 196 29.0
NS 19 215 7.4 160
A Ziq
4. H¥ZH DC 17 185 6.1 13.8
DJ 18 206 84 157
4.1 S/ MI 17 219 116 168
FRE FAAT), AR g ARE E8ste], Jedst MK 12 165 7% 120
MC 23 %56 16.0 215
o /\L}ﬂg— ol L_QLE_‘LQ. AR S 99 o3 12 &=
= o ]'}\)\ -_ Ho U= o ]’ ] H H = el 1 ]’ T MS 12 186 39 115
AA7E 24 Adks vt 2 BM 21 207 76 164
Z5 SN 1A FAAT7E AR A3k Table BL 15 171 55 125
62 2l 258l S 134 FAAI7E 186 L BW 29 8 151 26
) i o SD 34 105 20 21
2 BRI o]AE o]&ste] 12k FAA A EE = 0 05 1 59
60%% 7rotste] Wedas AAE 4= Qo eds 2k SI 16 190 6.3 138
AAN= oF ooz AHgsh 5 it} SC 16 167 5.7 12.8
SN 17 234 58 154
SR 10 185 103 129
Table 6. Results of the 1% repair time of roof-proof in elementary school SDL = 26 168 168
st D - 2 - 3 & . : .
school |17 repair time | Repair or not” | cumulative cost™ | mean SL 20 271 8.0 16.7
DL 2% 30.2 150 23.1 SM m 196 68 52
GP 2l 231 145 195 SBP 2 2.8 11.3 187
GS 20 212 73 16.1 Ss 20 246 117 188
GD 14 191 212 20.1 SSU 2 299 147 2.9
DJ 2l 233 9.2 179 SY 20 204 71 159
MS 23 %52 130 204 K T 175 =9 56
SY 8 127 12 73 s m =7 70 106
SD 24 2%6.6 105 20.3 YL - 201 58 240
SW 18 233 66 159 YSU 29 138 187 205
SJ 38 131 238 20 oG 20 249 135 195
YD 15 29 47 75 0J 16 197 %57 205
M 22 212 110 20.1 YG 18 20.1 6.2 14.7
CD 14 27 89 152 S m 03 58 10
mean 136 JSAN 17 214 59 148
41; ﬂfﬁﬁ*} 7;} o CW 53 323 341 39.8
F2) ATpdge] B FHR =
‘ PS 10 143 3. 93
3) Aahdset AR Gake) B4 >
HD 36 12.8 24.4 244
Mean 177
. - . . o = = 1) HAzFAA7
1) olAe WAgseR AW + Ak wAYse a9 py 1D ARTAW
0= i=o =3 A A oA o] ABFE = H T T = T
of AHa A= Aeo] AFAAAN el ATE = A 2g) gupagel FASAN S P

Sl A 88 =R A4 A6E TE Al121E 20179 11¢ 33



A NS AES AR Table

Table 9. Results of the 1% repair time of floor finishing in elementary school

St — 1 - 2 - 3
school | 1** repair time” | Repair or not® | cumulative cost”

E . !l L mean
BASIYLh o5 o g3te] 1} FHA HBIBE 605 G5 | 20 260 155 | 213
) GN 270 354 183 26.9
2 71o}s L1938 A}A T 2= o) Q193 AL A
= 13\_0}0:1 LHOL_\__E—L_OE T }Aq—- LHOLL DL =1 GY 370 126 234 243
W of UTIoR AEE v GJ 11.0 137 19.8 148
NS SAE 13 FAA7E AbEe A= Table GH 150 156 6.3 123
83} Atk AEL ST 1AM 8edes P s LA
5o o oo o Cmwo e GC 22.0 221 89 17.7
EAHQ o] AL o]&3le] 1A FAA AlT3EE 60% NS 290 96 ™ 189
£ 7hotate] Ul 8dsks A E 4 itk Jj-gdst AbgA DS 240 30.3 153 232
= oF 3p5d o ARE 2= 9tk DJ 24.0 124 16.0 175
MD 29.0 315 17.2 25.9
Table 8. Results of the 1% repair time of roof-proof in high school i 200 210 8.2 164
: P P 9 MB 220 257 170 216
school |1 repair time" Repair or not” | cumulative cost® | mean sS 20.0 213 12.4 179
GD 36 113 211 223 SK 410 23.0 %.1 30.0
GA 34 11.3 213 22.2 SBG 51.0 252 34.0 36.7
DG 21 6.1 32 170 SJ 17.0 188 70 143
DS 20 6.1 79 16.7 SW 22.0 25.0 136 20.2
MD 13 2.5 45 16.5 SG 20.0 235 14.1 19.2
BS 14 4.2 5.2 12.2 SWOL 150 19.2 99 14.7
SBS 11 2.8 44 98 YK 220 275 133 20.9
SMCPT 30 9.1 179 27.3 YM 270 356 17.3 26.6
Y] 12 39 47 12.2 YC 32.0 10.1 20.4 20.8
YD 33 10.1 20.8 21.3 YS 26.0 356 181 2.6
YR 20 6.1 9.1 169 YL 20.0 25.3 158 205
YM 31 9.3 242 215 ORN 26.0 385 15.7 2.7
HSGJ 2 87 158 26.1 JC 470 2.7 30.3 333
mean 18.6 CP 120 14.0 230 28.0
F1) H2GMAY) mean 22.0
F2) Aipdgro] g o 1) HzFAA17]
#3) Ashdset AR Eate) F F2) Aspdso] e MR
F3) Arpdss} FARMN g3 P
1251543
4.2 H]-.,u]-,,z]] Table 10. Results of the 1% repair time of floor finishing in middle school
0 % 27 ol plok 1 22 old = . - :
OOEI“@ Oﬂ }\1 Zﬂ }\] O}J—’“ A ]-#' U]_Zj s ‘jo] "'X}“ELE school | 1™ repair time" Repair or not” | cumulative cost” | mean
ggate], Ugders AT dedss Abgs] GS 37 126 234 243
ga Bag 13 FAN/IE $HG And olg Bgy DL | % 85 162 | 169
DD 52 332 338 39.7
Q133 AR Ay = 7)1
-8 T d31= Table 99 2t ) DI 14 201 10 147
et weeigAl 12 FAATIE AAES Ade DM 5 A7 118 79
Table 99} 2t} 25aw ufduldA] 13 $£4A17)1= 220 SGJI 30 29.8 12.2 24.0
doz ARt o2 olgdtel 14 44 A3y S X ! B
AR AIE oF 431d0 7 AR $ gt YH 30 93 116 170
Foha v 134 $HA 712 AES daks Table YK | 3 19 23 | %8
3 ) WS 8 106 39 75
103 2} S wpgupgA 15 ¢AA 7] 1993 o=
2% 3 R H T‘“ : }AT ] ]L o cw 17 19 79 116
TAEAT. o] A& ol &std 1A FHA A EE 60% o 19.9
& 7etete] Ulgdsks AT 4 ok j&dst A ) Ax54407
1 oF 20U o AL B 2~ o) F2) AIpdel] upE o]t
R er s e AR S . F3) Arhdsesl YR gk B
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Table 11. Results of the 1% repair time of floor finishing in high school
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