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Abstract

The Purpose of this study is to improve construction quality with area calculation methods from BIM design
technology. BIM has been supporting public-private-organizations and academic circles as a solution technology to
manage and produce informations effectively from construction field including facility manage one. BIM standards are
necessary but not sufficient for achieving perfect practical application in South Korea. In particular, development of
architectural rule based area calculation methods is very urgent and important to improve construction quality. To solve
those problems, methods and standards on area calculation are developed and its effectiveness of the proposed BIM-
based methods is defined through the analysis between the existed area calculation method and process which are 2D
based. This study will not only improve economic efficiency and accuracy of the construction quality but also settle the

BIM environment in the domestic architecture.

Keywords : Apartment Housing, Building Codes, Area Calculation, BIM
F 2 o] : 355, A=HF, W84HY, BIM (Building Information Modeling)

1. o472 i o SH

e IEslE FE7)ES AL SE A
FAAA BAEE=E B A
FaHE & ¢ e HeE A, 714 4k ®of
A& olelgh A% Qtol YA
HES §8%0= o|&st 1AM woF 1+ # Ay
g AT FHstr] flal =g F ol ool BI
(Building Information Modelingy> ZAdZ4d 3} AM
ol Autel]l Az B AR At 2 &8-S 9
Ao g AN ot vl 2§ 5 A=
"l BIMS EAA o R &st= WAl dor, 77k

B AGFAA), AR A% - EEFIH, AL
w7 3]l (A A A, AR A% - BEFE wpAkay
s, AROpSL 1% - BRI Has, Feup)
Corresponding Author: Jung-Rim Ryu, School of Architecture &
Civil engineering, #323, E2. at Kyungpook Nat'l Univ., 1370
Sangyeok-dong, Buk-gu, Daegu, Korea, E-mail: ajaxrim@gmail.com

o] = 201295 AR (SIS AdoR A=A A
gke] x| 91o]] 2] 1TE A (No. 2012-0005546)

0129 hEASE3] th - AEA3] s g ErhI] el

MY ol FRe] HFA A Y] sgoz A
S22l BIM 7wte] A4 $4S FEse Folth

o] A9 20129 FE FFLET okl 5009 o)
H7] FAtel BIMS 94 A&313 2016@FEHE ZE
okl =shitial 2e
Aol A D Brgl o = WA 9 AMANERE ol g} A5
AAARFZOME BIMO g A4S 2 A7I7E =Y
t}h oAy BIMel 3k 21512 @37} Z715kel wet A
o9 Favid, #EdA, A o =9 :
A=A Wete] =& Qloh SHAITE AF A AR
JHe= BIM ZZAEE Fgle| 9lo] BIMTA % Y
AA, AFHEA1, BIM A4 glolHeg], 98 ¥ &
A&gt BIM7ZIRE A4 $Ho] ZEF0iR)R] o} W %
ofj2ele] WAE Y e AAelr}?

U A% AR dRbE < BIM 8
WHAR A=W 2 7]l woA 9l
o] BIME AUE 8314 Eate d&elH, 53
2ol 9lo] BIME o] 83 WAy o] s}
ol 7189 ASAE TRags o
74E)Ele). o]y et EAls Al 18 e] gujnk

(o3
>
{0

>
>,
e
@
<
Y
oo
N
e
A

0.
w o
© N

LN Y

2
Moge XN Rz o

op
o
ol
g
N
0, %

—_
L_:

1) 227 (2010). A1EANE BIMAE 7182434 v1.0.
2) UZPEERS](2009). = AAIARE] BIM =389 vtete 9
St AEZAL AEE BiRo R 2

- 45 -



a

46 At - 7R

Tl o] WAl =W Ao m AMdEAL AsE
7MAE $27F Aok w2k BIMUEOlHE B3 A 2
AFgdAol el §87¢ FRFHot BIMSE W AEE
W ARs 35 9 A Aol AlFEta & 4 Sl

ol B AjoMe AZFE 718 2 AF AN
RHE, A8 HE 9 A5 2ol JFS F= 9
Aagel T84S AR AFE WA

3 | FAolA Hrh =2 A
$e a7ty AUELS AANE VAP A7
7 3|

AEE vgom HAAV P AFE9 ST/
7N AR 7E T HAHES] 7IE B3 iF o))
o o]tk

Introduction

Background and purpose Scope of the study and
of the study how to set

Korea Apartment houses area calculation

Concept of Apartment houses area Status of previous
Area Calculation calculation related laws research and practice

BIM Software area calculated by comparing

Apartment houses area Apartment houses area
calculation using Revit 2013 calculation using ArchiCAD16

BIM based Effectiveness of Apartment houses area calculation

Comparative analysis of Apartment BIM-based area calculation
houses area calculation methods methods of verification

Conclusion

Figure 1. Scope and Methodology of the Research
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Table 1. Area Calculation Method”

Method

The horizontal projected area of the Land

Categories

Plottage

The horizontal projected area of the part surrounded

Buildi . . L
uilding area by the centerline of the exterior walls of the building

This is horizontal projected area. It is calculated by
each floor of the building or any part of the building
that is surrounded with centerline, walls, pillas, and
other similar blocks.

Floor area

Total floor area Summary of every floor area.

Floor-area ratio  For total floor area to building area

Floor space index For total floor area to land area
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Figure 2. Residential Area of Exclusive Use Space Calculation
Methods House
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Table 2. Residential Construction of a Dedicated Area
Calculated Based on the Distinction Between

Area of exclusive use
space Standards
(Applicable laws)

Wall of the Interior Finish
centerline Line
(Building Act)(Housing Act)

Categories

Existing home

(98.8 before) O
Remodeling after O
Apartment g
house Multiplex ~ Less than 20
- O
housing/ ~ households
Townhouse/ More than 20
Apart households o
Semi- Officetel, One room, o
dwelling® Gosiwon etc.
One room, Less than 30 o
Urban Multiplex ~ housceholds
Residential housing,  More than 30
Dormitory etc. households O
Housing less than A A
A 300 households
multipurpose -
building Housing more than o
300 households

O: Application, A: Some apply

Source. Sung, S., & Yang, S.(2010). A study on the present condition and
the method of calculation standard of the exclusive dwelling area, Journal
of the Architectural Institute of Korea, 26(10), 139-146.
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Table 3. Area that Includes the Concept of Co-housing in the Sale
Area

Categories Character Note

The actual use of the inside of the

. Li f
unit household porch area isted as part o

Exclusi o lusi hip®
X:;;Zwe (Includes a utility room, Balcony ex(i usw-e Ownersip
and service area shall be g’uiﬁ?flf‘,t‘gred
excluded.) g

As stairwells, hallways within a
Dwelling common area of the Dwelling

o Dong .
9 - Described as a
2 Dwelling Dong other .
=] Lo common portion of
9 administrative offices, and homes .., . oy
= Registered Building
=] for the elderly, guardhouse, -
I Other section
& warehouses, shelters, such as the
sum of the public area, and an
underground parking area.
Supply area Area of exclusive use space Apartment
PPy +Residential public area sales area

Officetel, Shopping
center, General
building sales area

Supply area

Contract area .
+Other public area

Service area Balcony
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Table 4. Researches about Area Calculation in Korea

Year Author Subject

Contents

A study on the present

Sung, . condition and the method of Analyslls ofre51dentlal.
2010  and . exclusive area calculation
calculation standard of the
1 other . . standard
exclusive dwelling area
Study on the changes in apartment unit area
Yoon, S. .. .
2010 and composition of floor plan  changes according to the
2 others and room area ratio of the  individual room type
apartment unit analysis
Apartment area calculation . .
2010 Kim, J. standard and space Analysis on the evaluation
. of the apartment area
allocation study
A study on the validity of  Analysis of the
building area estimation by construction area is
2010 Kang, Y. contradiction solution calculated using the 2D
comparison CAD and BIM
A study on the improvement
Kwon, 0. of 2D digital drawing Method of creating
2008 and L. R .
1 other standards considering the ~ drawings using BIM
paradigm shift to BIM
i?lsczn(;r;:g:;fnti?vement The rationality of a
2006 Kim, J. residential area according

residential private area of

to area-based research
the apartment

Table 5. Method for Apart Sale Area Calculation’

Categories Method of calculation
inside dimensions are calculated based on
Exclusive Exclusive area of the apartment houses based on the area

area surrounded by the generation of the outer wall of the inner
part of the finish line

Calculated by including the common area walls- (The
Common area between the wall centerline and inside dimensions)-
area only exterior wall area
The area of dwelling common area and other common area.
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Table 6. Drawings and Design Document Written Standards'?

Categories Standard

Aerial view,  -Bleed aerial view of an exterior perspective view of
Architecture a color image available

summary, Floor -Written in the area of data based on the data
area table etc.  extracted from the BIM space data

-Bleed aerial view of an exterior perspective
view of a color image available

-Buildings other than the contents of the element,
two-dimensional drawings in black and white
representation

Other drawings
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Planning and plan design

4 . q F Detached house
Site Analysis&Zoning Apartment house

. . Plottage
Site Grading

Floor area ratio

Site Section
Floor space index
Site Parking Floor area
Site Plan
Floor Plan ' Apartment house

Exclusive area

Dwelling common area
A basic design
Only exterlor wall area

Whole, Core common area
Balcony Exceed the area, etc.

Working design Other common area

Electrical room area
Residents Facllities
Management Office
Underground parking area, etc.
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Figure 3. Area Calculation in Housing and Apart
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1. Revit20132 O|E5I Z=FEHO| HHEAY
Revit201304] WALHS 918+ 7152 Area®t Roomo]
At} Room”]52 A¥ HALH 8o|31A], Area’l s
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Table 7. Area Calculation Interface in Revit 2013

Menu How to use

>Area plan ->Type ->Construction area ->Floor
i select ->Add area plans (Construction area)/ Area
- boundary activation

Ribbon menu ->Architecture ->Room&Area -> Area -
X

Y?? Ribbon menu ->Architecture ->Room & Area ->Area
boundary ->Area calculation scoping through modify/

A Place area boundary

Boundary

3

i}l - Ribbon menu ->Architecture ->Room & Area ->Area
Cale ->Area ->Area calculation range navigation ->Selected
Area range of Area calculation

P schedules Schedules/Quantities ->New schedules/Quantit ies
-’Qu antities  —>Areas(Construction area) ->Schedule properties item
add ->Add area schedule (Construction area)

14) IFC(Industry Foundation Classes): buildingSMARTS] tl|o]&] &
d ZFo 7 ARF|FISOy AR AAR T AFE o
B x4,

<Table 7>0l|A] ™2 AF%
plans AXFE HH

sl

< A

Common area

Exclusive area
84.450m?

6.478m?

O
Bl A, 288 A4, 48 A 5 GFH 75l
Qo™ <Figure 4>9} 7] Area boundary £l WHZAHY
W9 TEEe AguFe Aews, desuus, =
of Wi 747k Aele] Jbsal AL MANYE 47 o] F
oItk el 7k RSt o8-S AT A
Sk M Zre Area scheduledlA] ZF &9 HH 3 WA
F TS <Table 8>3 7Z+o] 2elg 4= it}
<Table 8>#% ZHJ¥ Area schedule> HQ 3 FHT
S 47 $%t category AL JFesHAIRE 2PdE A
Table 8. Area Schedule in Revit 2013
301 Floor area summary (Unit: m?)
The Number . Wall Core
Floor Type of Exclusive common common
households area area area
1 59a 2 119.588 9.112 0.000
1 Core A 0 0.000 0.000 38.987
1 Core B 0 0.000 0.000 34.163
2 119.588 9.112 73.150
59a 2 119.588 9.112 0.000
2 Core A 0 0.000 0.000 38.987
2 119.588 9.112 38.987
3 59a 2 119.588 9.112 0.000
3 84a 2 168.900 12.956 0.000
3 Core A 0 0.000 0.000 38.987
3 Core B 0 0.000 0.000 41.796
4 288.488 22.068 80.783
23 59a 2 119.588 9.112 0.000
23 Core A 0 0.000 0.000 38.987
2 119.588 9.112 38.987
GL 301 0 0.000 0.000 0.000
0 0.000 0.000 0.000
Grand total 76 5284.024 403.916 1583.020
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Table 9. Area Calculation Interface in ArchiCAD16

How to use

Menu

IIEE" Tool box > Design > Zone > Setting (Zone name,
Elevation, Floor etc.) > Boundary designation(Direct

Zone designation, Inside dimension, Center-line)

ArchiCAD16°14] Boudary A& F44 214, W 9
Fupk A7, AR Aol At

Common area

6.478m=
E=5

Exclusive area

84.450m?*
I

Figure 5. Apartment Area Calculation Range Using ArchiCAD 16

Table 10. Area Schedule in ArchiCAD16

301 Floor area summary (Unit: m?)
Zone categories story room Measured area
Exclusive area 1 59a 119.588
Wall common area 1 59a 9.112

Core A 38.987

Core common area 1
Core B 34.163
Exclusive area 2 59a 119.588
Wall common area 2 59a 9.112
Core common area 2 Core A 38.987
. 59a 119.588

Exclusive area 3
84a 168.900
59a 9.112

Wall common area 3
84a 12.956
3 Core A 38.987

Core common area

3 Core B 41.796
Exclusive area 3 59a 119.588
Wall common area 23 59a 9.112
Core common area 23 Core A 38.987
Exclusive area Total 5284.024
Wall common area Total 403.916
Core common area Total 1583.020
Grand total 7270.960

=T =

<Figure 5>¢} 7r°] BoundaryE %3 HAAHY
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Figure 6. Area Calculation Table for Example Using Architectural
CAD
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Table 11. BIM Method for Improvement of Area Calculation Using

Problem Improvement

Area calculated for a range of
additional drawings need to write

Area calculation range can be set in
the floor plan

Automatic calculation of error is

User error due to the manual .
minimized

Drawing revisions when additional

workload increases (Baseline, areal Simplify the task of drawing
extent, Area calculation table revisions due to data-driven
modified)

Is to improve the economic
efficiency and the quality of
construction and to facilitate the
design and construction drawings
can be generated

Should be designed in accordance
with the laws and regulations when
an increase in the cost of design and
construction costs

Hand and due to the additional
workload of working time is
increased

Overall work of time needed is
reduced due to automated tasks
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