St=2CDES&}3| =2%! Vol. 21, No. 3, pp. 313-324. September 2016

-

Korean Journal of Computational Design and Engineering DOl http://dx.doi.org/10.7315/CDE.2016.313

=282=2) pISSN 2508-4003
eISSN 2508-402X

Mol geRAEE S8t oI5

Development of High-level Method for Representing Explicit Verb
Phrases of Building Code Sentences for the Automated Building Permit
System of Korea

Seokyung Park', Jin-Kook Lee'’, and Inhan Kim’

'Dept. of Interior Architecture Design, Hanyang Univ.
Dept. of Architecture, Kyung Hee Univ.

Received 12 February 2016; received in revised form 18 April 2016; accepted 25 April 2016

ABSTRACT

As building information modeling (BIM) is expanding its influence in various fields of architec-
ture, engineering, construction and facility management (AEC-FM) industry, BIM-based auto-
mated code compliance checking has become possible prospects. For the automated code
compliance checking, requirements in building code need to be processed into explicit represen-
tation that enables automated reasoning. This paper aims to develop high-level methods that
translate verb phrases into explicit representation. The high-level methods represent conditions,
properties, and related actions of the building objects and clarify the core content of the con-
straints. The authors analyze building permit requirements in Korea Building Code and estab-
lish a standardized process of deriving the high-level methods. As a result, 60 kinds of the high-
level methods were derived. In addition, method classification, analysis, and application are
introduced. This study will contribute to the representation of explicit building code sentences
and establishment of the automated building permit system of Korea.

Key Words: Automated code checking, BIM (building information modeling), Building permit
system, High-level methods, Korea Building Code, KBimCode, Rule-making
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Fig. 2 Process of the law sentence to develop the high-
level methods
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Table 3 Process of deriving the high-level methods from
Korea Building Code
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Table 4 Classification of the logic rule-based methods
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Fig. 5 Frequency analysis of the entire 60 methods

getObjectUsage()

24%

= getObjectUsage() = getObjectProperty() = isExist() getObjectAreal()
= getObjectDistance() = getObjectCount() = getObjectWidth()  m isAccessible()
= getObjectThickness() m hasObject() u Others

Fig. 6 Frequency analysis of the 27 representative
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Fig. 7 Process of deriving ALU

Table 5 Examples of sentence to KBimCode. The high-
level methods are presented in bold

=17 98 2 KBimCode

=7371) A 18

Ao 2A AwA o] 24 AFHH
A3 574718 ARk

1 | Check(BA 64 1){
IF (getBuildingStoriesCount() >=6
AND getTotalFloorArea() >=2000m2)
THEN isExist(elevator) = TRUE
\ END IF
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Table 5 Continued

Hat At 2 KBimCode
A5 lffﬂ%‘ 35% (@ dAITre] Ax)) A 18
‘?-13 A 49z% ]151'01] wa} 5= o)A} = A5} 2

a2l Fol A s HEATLS FETEFHO

A3l 712 et SdA T e SEIG
Az)sledof gt} tvh, ASE] Fa %

b ST EE BANER Hof Sl AR

A T 7 59 ol shtel sigsie Bl

e I v I e K

check(EDBA 35 1){

IF (!CS1 AND !CS2 AND CS3) THEN KS

)
CS1{

isFireProofStructure(MainStructurePart) = TRUE

OR
isObjectProperty(MainStructurePart.nonCombust
ibility) = TRUE

)

2 CS2 {

getResult(EDBA_35_1_1)=TRUE

OR getResult(EDBA_35_1_2)=TRUE

)
CS3{
Floor myFloor {
getFloorNumber() > 5
, OR getFloorNumber() <= -2

Stair myStair {
isObjectProperty(Stair.isDirect) = TRUE

)
hasElement(myFloor, myStair) = TRUE

)
KS {
isObjectProperty(myStair.isEscape) = TRUE
OR isObjectProperty(myStair.isSpecialEscape) =
TURE
}
(AR A8E 355 A 1
“1. 5% o]3Ql F2] Hi
Y ol B9
check(EDBA_35 1_1){

o°“

} A5
2 ] A7} 20043

I‘E

3 Floor myFloor {
getFloorNumber() >= 5
}
getTotalFloorArea(myFloor) <= 200m2
}
(A5 A% 35% Al 13 #1235
«“). 5% o|Ake] Z9] vlehH A 20()}{ +HH|E olujn}
o} wsl7E)o] Hlof e 74
4 check(EDBA_35 1 2){

Floor myFloor {
getFloorNumber() >=5

)
isFirePartition(myFloor, 200) = TRUE
)
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Fig. 8 Scenario of automated code compliance checking
using KBimCode
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