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Analyzing School Architecture Renovation Determination by AHP Analysis

o X @ o 8 &

Lim, Jae-Hyun Lee, Yong-Hwan

Abstract
The proportion of old buildings over 40 years among all school facilities is about 20%. The degree of deterioration
is also increasing, resulting in safety risks that reduce the residential safety of faculty and students or a poor
environment that does not meet the new curriculum and educational conditions is rapidly increasing the need
for repair and renovation of school facilities.
In order to fully fulfill its role as a space for implementing education, school architecture requires an
understanding of the national curriculum and a clear criterion for determining the relationship between education
and space.
In order to set the evaluation criteria for deteriorated school architecture, this study presents judgment data
centered on quantification and accuracy so that relevant personnel can utilize scientific analysis, research and
development of detailed and systematic comprehensive evaluation indicators, and quantified evaluation
methods.
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Table 1. Scope according to building act

Subdivision sermanticall sermanticalk
Current law X Y " t
in content sub-classed dassified
Rebuilding Reconstructi
Rebuild after a
) on
disaster
- Restore
Reconstructi
on after
destruction
N
v . new . Development
construction | construction
Expansion -
aft
e'r' Destructive
demolition
- redevelopme
Expansion ot
after all
Reconstructi demolition
on Expansion
after partial
demolition
Extension Extension _
Change of B
use
Structure Regenerative
Logarithmi
. .1 ¢ change redevelopme
line 2 .
Repair Repair nt
Relocation of
general
buildi
Relocation uCngs Relocation
Transfer of
cultural
assets
Restore Restore Restoration | Protection of
. . Conservation. cultural
Preservation Preservation . .
Preservation heritage

Source: Kim(2009)
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Table 2. Determination of renovation of old school
facilities evaluation areas and items

NO | Fvaluation field Bvaluation item
Structure -Building tilt, cracks, corrosion of
1 .
deterioration steel bars

-Circulation, presence or absence
Architectural plan | of room size of room, parking

2
deterioration space, disabled person, subject
type, etc.
Electricity
- ¢ piping wires, etc.
5 deterioration Fauipment, piping, wires, etc
Deterioration of
4 -Internal and external finishi
building finishes ternat and externat finishing
-Renovation/repair
Fo )
> Onomics cost/remodeling cost
-Fnergy, resource recycling,
6 Eco ecological area, lighting density,

etc.
-Sunlight (inside/outside the site),

asbestos, noise, illumination, etc.

7 | Hedth and safety

Source: KEDI(2009)
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Table 3. Structure aging, facility aging, residential
environment performance evaluation items

Evaluation field Evaluation item
S o acin -Slope and settlement -Deflection of members
BN | _racks ~Surface aging
Hardware v . ¢ perf
Hectrical vmg enwr(.)nmen performance
equipment -Heating equipment
q. ) -Water supply and hot water facilities
Residential . o
) -Drainage facilities
environment oors . .. ilers
-Power facilities -Fire extinguishing facilities
performance
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Table 4. Reconstruction performance evaluation index

Evaluation item | Detailed evaluation condition iterns
School site planning evaluation
Is it safe against natural disasters such as floods,
avalanches, faults, collapses, and earthquakes?
Safe Is the geology and ground suitable for safely installing
environment buildings and outdoor sports facilities?
Is it a safe terrain without dangerous high/low
differences, deep ponds, etc.?
Healthy and Can you get good sunlight?
pleasant Is it good for ventilation?
environment Are the surrounding views and scenery good?

Surrounding
school
environment

Are school districts set up so that they have an
appropriate commuting distance?

Are there any facilities unsuitable for education, such as
sales offices related to customs and custons?

Are safe commuting routes secured on roads, railroads,
and tracks with frequent traffic?

Does the school road play a role as a place of
educational experience?

Placement plan evaluation index

Building layout

Are each building unit planned with sufficient
consideration for the layout relationship between each
other?

Is the necessary distance between buildings secured?

Is the school building located in a location where the
influence of external noise can be avoided as much as
possible?

Are they arranged so as not to interfere with each
other's sunlight, privacy, etc. between neighboring
houses?

Circulation

Are they arranged so that safety is ensured for
evacuation in case of disaster?

Is the movement of students, visitors, vehicles, etc.
reasonably arranged?

Exterior

Is the exterior of the facility designed in consideration

of harmony with the surrounding landscape?

Local

community

Is the layout of the building planned for convenient use
considering the opening of the school?

Parking plan

Are there adequate parking spaces for faculty and staff?

Are there parking spaces for outsiders or local
residents?

Is the circulation from the parking lot to the hatch
smooth?

Quter space

Are the building buildings arranged so that there is no
shade on the playground?

Is it secured as wide as possible considering the utility
of green space?

Are outdoor warehouses, incinerators, and other
facilities and equipment located in locations that are
easy to use and do not interfere with learning
activities?

Hoor plan evaluation index

Is there a plan in consideration of expansion to
respond to changes in the number of classes in the
future and the development of learning contents and

learning methods?

Basic
Compliance

Is the location and scope of the open space dearly set
and planned, taking into account the contents of the
school opening, the time period, etc.?

Is there a dear movement line planned so that each
group of students, faculty members, users following

school opening, and visitors from outside can move
smoothly in response to their needs without omission
through the organized activity space?

Is there a facility safety plan considering the disabled?

General
classroo

space

Is the location, direction, etc. planned with sufficient
attention to securing good environmental conditions
such as sunlight, lighting, and ventilation?

Are the classroors of the same grade planned
according to the same floor and the same division?

Is the circulation from the classroom to the outdoor
space smoothly planned?

Is the normal classroom for lower grade students
planned to be connected to spaces such as
multipurpose classrooms and outdoor work terraces?

Are multi-purpose dassrooms planned with an
appropriate size and composition, responding to
scheduled learning contents and learning methods, by
sufficiently examining role division and functional
relevance with other learning spaces?

Are teacher labs properly arranged for each grade level?

Is it planned in consideration of the type and
arrangement of special classrooms regarding the school
size, learning content, and learning method?

Special

Is it planned in a location that is easy to move around
in the classroom?

classroo

Is there a preparation room for experiment preparation,
data creation, teaching materials, etc. in the special
dlassroom?

Are special classes of the same subject or closely

related subject grouped and planned?

Table 5. Evaluation criteria for evaluation gradel

Rating A B C D E
vel vel
school status ry positive | commonly | negative ry
positive negative

Table 6. Evaluation criteria for evaluation grade2

Rafng |, B c D E
commonly 1.0 0.8 0.6 0.4 0.2
important 20 16 12 08 04

very important 3.0 2.4 1.8 1.2 0.6
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Table 7. Factors influencing the type of expansion and

renovation

Qassification

influence factor

Physical

FPhysical aspects depending on structural faults
FDemands for economic feasibility of the project

Social

ILinkage of use with other facilities in the community
FChanges in tnumber of students that differ from population

0) °]822009). 25 A== /S B7PIE &
AT, A=EstasTs=2d Y 252



Qassification influence factor

ichanges

FCorrelation between population growth and land conditions

FFunctional resolution of interior space

Functional | Adequacy of building functions for 2015 curriculum
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Table 8. Spatial composition importance analysis

Comparison Matrix (Al
Od age Economics Functional
Old deterioration 1 3173 12/3
Economics 1/3 1 4/9
Functional 3/5 22/7 1
Consistency Index 0.0013
Weight analysis result (total)
Importance Old age Economics Functional
All 0.519 0.329 0.150
Teacher 0413 0.398 0.18
Technology 0.521 0.326 0.151
Administration 0.535 0319 0.144
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Table 9. Analyzing structure obsolescence factor

importance
Comparison Matrix (All)
=)
| o w2 B2 e ST o |
7 |Ede] Esk vy | =& T e s | Wt
) 7 71
T iseisslz o) 1 s 3 1|
RUNE=S
Ed
E;L* 2| 1| | a5 38| a1z w7 3 12| 35
EERIS
340 2 |1 (1709 12|35 23 12| 1/2] 2/3| 5/6
A 1
':_gqf 12 | 11/4 590 1 | 2/5|2/5 37|25 13| 12| 112
BIeE|12/7/22/3 2 [23/7) 1 1 | 1 | 57| 47 45| 4/5
1=
%ﬁ“ 11/6(213(12322/5 1 |1 (14/7) 1 | 1 [119]11/6
=k E
ffé; Uoter|tiR218 1 sl 1 | 1 m) 8|
AN (1 1/4(22/5/18/9(21/2/13/7) 1 | 1 | 1 1 1153|125
omTe) 11/3(223(21/5/24/5(13/4) 1 [12/7) 1 | 1 |113]125
yrhds | 1 2 |11/2121/6(12/9] 8/9|11/9| 3/4| 3/4] 1 |12/
=2
o 1 (12301209 2 (114 67| 1 |57 57 57| 1
Consistency Index 0.0061
Weight analysis result (total)
Importance All Teacher Technology Administration
QE197] 0.129 0.221 0.221 0.128
AR 0.118 0197 0.197 0.118
FZIE = | 0114 0.063 0.063 0.109
Vs 0.102 0.078 0.078 0.104
= 0.09 0.105 0.105 0.086
FIE
it 0.0% 0.047 0.047 0.102
T=A 42 0.09 0.065 0.065 0.079
*:%;37} 0.083 0.082 0.082 0.093
ag=aagdr 17



Table 11. Functional aspect factor importance analysis

EaelenkEt 0.067 0.0607 0.060 0.071
FaglEe] | 0045 0038 0038 0.052 Cornparison Matrix (Al
S | 004 0039 0039 0052 School status | Site plan Pyl Spatizl
School status 1 11/6 6/7 5/6
3) o =3 % 94 AHPEAH s;);e;s I.)lel 6/7 1 12/9 1
1
3T 240 Q5L AU, Fout evirormens | 0 R ! »
- = = Spatial
£, A% oS, @A 0 wRE, AL T s 1 15 1
op7b L350 2gq% slol Bttt np7t LB Consistency Index | 0.0132
}'u —r-q o q] EH ]’0:] =1 OT A }'u T Weight anzlysis result (rotz])
E_O,] %‘_8.51—1:‘ J—T‘ZF]QACH% Q’]I: 26%, 337]@13] U}‘%” - Inportance Al Teacher Technology | Administration
= = = Spatial
ey oF 24%, 7] 7_-]]/5__*_113] u]—zj]- LSRRy oF 17%, A5 component 0.294 0223 0.309 0.29
O O OF 16% AZznlzl W3¢ oF 15% =08 =9%¢ Site plan 0.246 0.144 0.261 0.256
= ; . (;q A ;'_q B SIJ,}L N ° School status 0237 0271 0254 0218
A Ao Ql 3} A X A ;
7b o 2AERG AHPRAS  daAAe(Cl)= enii’;ﬁm 0221 0360 0175 0.231

0.00392 AT = e Arz EHEHUH.

Table 10. Analysis of the importance of the

5) 8ta #Z 94 AHPEA

deterioration of finishing materials ot AR 8119 FoEE SAV|AE, ALTERZ
D Wgt 2RES BAGT 205 EAATE 2]
s g of | Bemed | ebmal 75| OF 60%, A9RY OF 40%z BAEo] | F
leak bl equipment | equipment .
comertlederste | MO frich odd | fnishios A7AGS) FREIE wA el AHPEA O] dg
age ad age =
fobestos comere | s : s : d A4(C.1)= 0.002 A= 4= Y= A2 EA4E
rate 041:]—
Leak rate 112 1 14/5 11/6 125 Rl
Aging of building
1 5/9 1 2 7/9 . .
finishes / /3 / Table 12. Analysis of the importance of school status
Hectrical equipment| | g7 gy 1 13/4 factors
finish old age
Mechanical G ison Matri
equipment finishing 1 5/7 12/7 4/7 1 son @b
old age 5 years investment "
Consistency Index 0.0039 perfom)ance F
Weight analysis result (total) 5 years investment 1 n
Importance All Teacher Technology | Administration performance 11
Leak rate 0.261 0.358 0.358 0.206 =
Flectrical equipment Facility progress years 2/3 1
P eup 0.249 0.256 0.256 0.254
ﬂzh‘;ﬁ;ge Consistency Index 0.00
equipment finishing 0.175 0.108 0.108 0.187 Weight analysis result (total)
old age
Importance All Teacher |Technology | Administration
ASbeS“r’:tgomem 0.163 0.195 0.1 0211 o i
acility progress
) e 0.597 0.509 0.678 0.555
Ag“iisii:ild‘“g 0.150 0.081 0.081 0.140 years
5 years investment
0.402 0.490 0.321 0.444
4) 7 ]lg./ké 24 AHP—E-—Q performance 3
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Table 13. Analysis of the importance of school mid- to
long—term planning factor

Comparison Matrix (All)
Population of school Number of surplus
age in next 5 years dassrooms
Population of school
" 1 3
age in the next 5 years
Number of surplus 13 1
cdlassrooms
Consistency Index 0.00
Weight analysis result (total)
Importance Al Teacher | Technology | Administration
Population of
school age in the | 0.753 0.749 0.7% 0.723
next 5 years
Number of supls |61 0250 | 020 0276
classroorms

7) SFHAE dF 94 AHPEA

Table 15. Analysis of the importance of school site
planning factors

Comparison Matrix (All)
Safe environment Cultural Way to school
environment
Safe environment 1 4 3 3/4
Cultural environment 1/4 1 3/4
Way to school 1/4 11/3 1
Consistency Index 0.0051
Weight analysis result (total)
Importance All Teacher | Technology | Administration
Safe environment 0.656 0.666 0.654 0.652
Way to school 0.189 0.131 0.190 0.204
Culural 015 | 0201 | 0155 0142
environment

o ¥R
o

SWAYEY R4 FRE BHE ANABES, H FRE BHATH 28 oF 30%, A% oF 2%, A%
o 57 BEXAA Q1o st} £A5HAH. 8% oF 19%, oA a4 F 18%, 22T % 8% <2
BAAT AMATAS OF 720, AT SUREALA 2 Fewst 2Rt AHP 249 dBAAS
oF 28%= 8Lt EAEST AHPEAY I3 (C.I)= 0.0148= AT 4 U= ARE AU
A(C.L)y= 0.002 AT = Q= ARE EAEHA
o} Table 16. Analysis of the importance of educational
: environment factors
Table 14. School facility status factor importance Gomparison Matrix (Al
analysis Good | Right to | . . , Energy
view | sunlight Lighting | Noise efficiency
Comparison Matrix (Al Good view 1 3/8 1/3 1/3 4/9
- 5 vyears investment Right to sunlight 25/7 1 3/4 5/7 1
Facili
1y PIOBIEss YOars | erformance Lighting 3 11/3 1 3/4 1
Facility progress years 1 27/9 Noise 2 7/9 13/7 11/3 1 2 3/8
5 years investment 13 1 Energy efficiency | 2 2/9 11/9 1 3/7 1
performance Consistency Index 0.0148
Consistency Index 0.00 Weight analysis result (total)
Weight analysis result (total) Importance Al Teacher | Technology | Administration
Importance All | Teacher | Technology | Administration Noise 0.306 0.275 0.303 0310
Facility progress years | 0.719 0.719 0.719 0.719 Lighting 0.229 0.270 0.223 0.226
5 years investment 0.281 0.281 0.281 0.281 Right to sunlight 0.193 0.149 0.185 0.207
performance Energy efficiency | 0.185 0.231 0.206 0.166
Good view 0.084 0.072 0.080 0.088
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Table 17. Analysis of the importance of physical
factors in school architecture

Comparison Matrix (All)
Building | Girculati |Subur | Parking | Outer
lyor | on | b | plan | space O P
Building layout| 1 2 4 3 3/4 31/6 2
Circulation 1/2 1 3172 3273 3 11/9
Suburb 1/4 2/7 1 5/6 3/5 1/3
Parking plan 1/4 2/7 111/5 1 7/8 4/9
Outer space 1/3 1/3 1123 11/7 1 1/2
Floor plan 1/2 1 31/8 21/5 21/7 1
Consistency Index ‘ 0.0081
Weight analysis result (total)
Importance Al Teacher | Technology | Administration
Building layout|  0.331 0.405 0317 0.325
Circulation 0.235 0.226 0.232 0.236
Floor plan 0.192 0.121 0.227 0.184
Outer space 0.09%4 0.100 0.093 0.0%4
Parking plan 0.079 0.074 0.072 0.085
Suburb 0.066 0.070 0.056 0.073
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