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= (5617t M 7RQM WILAO| Zsl] [MAIMA oA "obdel ZEl] Al

AFS7L M USRS A2 23 Yot USSP AR ¢

89| Zapt EdE 0= FA3MT GoHAe| Hik= ZtAststn

M WA= 7EAS] XA M TWIAOIE KO 2t
SHA  253(49.5) 258(50.5) 511(100)
(¥4h 231(51.8%) 215(48.2%) 446(100)
(B2) 22(33.8) 43(66.2) 65(100)
F1) BE WEE2 AT SMARZI0IM BH2RIS AY
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T2 HES 1T oK EtH0)| O|X|= F A R T-test
1 2 3 4 5 p-value
z2
X017 H2| gtk « > X}0|7} 04 3 Ct
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) DE MES2 AT S 2|0 M e s A
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F2) ** 1 p(0.05 (5% }2 +Z0IM F2/0)
X

BO & A= AEA T 1HA5 B QA 7HASIE 5= Gl Al 9 AR

I SRISHATHI3-49, #3-50). Al=E & 7H4op7 B ] JH A

2 37 Uefitth, 53], A58 LAY 1) BRI AR F TRE R FRAN A
9] 743k BRSBTS vIFo) oF 26,062 1Y

A9 AR AR hAISAL Ba oAo] Al Al A AL ek A
N SAlsAL AR TN 2 A Held B avt T, AASE HGRETt

= =

2 A7)0 wet BEAF tafo] ool A vl 4 FEA

Azst], ZEA AN FLUB A7 ok Fesheh o] AAE e
(TR ABRIABI] AZEA (31 B RS 213t o] S AXMIRFAY
HES] 35 A3l SHRRlol F5 7]$3H 50| got 4& Belo] Bashn)
ZEACIY] A9 AALBARMIT AL A BA AR ATYA A0l thAlsHA
U, A SOl ANIA, SEARPPTE thE AAEA el s thee] x3ts
of It ofzto] AAEEA B7t Aol o B2 98] B A 0 7 A sol sl A}

o] A¥ EATS AT 5 YUk

Hgo] 7|e} oo ) &AM R A et B e, Ao that AR 2+
431 g 50| oj7o] glon], WA AShe AR A Ba sk AR A4

H 3% HEE ARy 7 QY TWIH- Mo HiE 2% ME 129



Sfo] 2437 Bash St oA Se1% 4 I TSk BAg AR e
FRA0Y) SHS ERopAE A, AR A%E PG

59] 745} st 0% AR Aow YeRith

B 3-49] ZkA5H TR MF0| 3t Q1A (MK SEX - S2SE 23
£H (%)
HEE AT}
= FxAEN FXE U AEA ESAHE A X|EZAIM
SR 104(20.4) 133(26.0) 120(23.5) 105(20.5)
7= Z0/0|7tA|AA & X[StAEE S8 QIFX| A==
SHXt  71(13.9) 79(15.5) 70(13.7)
XlsHATZ)HHEI}
= CHAAI] He S Xgt L X|2i5ist Klol-HelHs HE  AHIMHY ZHE
SEXt  9(1.8) 10(2.0) 11(2.2) 15(2.9)
= X|5tord XISHQHEZEAL X|HEX|St Kot @3k X[HrotmM  SXIsH
S tior W\ ZA} |
SYR 14(2.7) 16(3.1) 8(1.6) 7(1.4) 7(1.4)
TLEOIH Ao
7= FEAM TEE W FEAM BUOIZH Y EH  KIZZAA
SEX 20(3.9) 25(4.9) 17(3.3) 112.2)
ZEMQ|
= FEMQ X|MEEAL £at0] £ato| SIS
PPT HuM AR M HAEH HuM
SR 8(1.6) 701.4) 122.3) 9(1.8) 7(1.4)
=2 X|sFeget X|afetsmt ol HLAZAL
HEN HIA 20N obrzalA 8l
SHX 10(2.0) 8(1.6) 6(1.2) 9(1.8)
7|Et
S 142.7) - AEM= Y a2 AZM0|EE, BUAMZ LR T (‘A& ot HHE HEME=
ESENCI=Tgle)]
= ZHIMF7t it
1) BE RS0 ALK STHRIZ|0M BHSRS 21



H 3-50] 2t4st 22 MR s AM(SFH-S5SE

ol

=Z3h

ol - (%)

HEE ormgsHmy|
T2 REAEM FEE Y FEAN  ZEASETA XIEZAM
HE 2 13 6 2
X 6 13 6 5
ExZ - 3 2 4
A 8(3.1) 26(20.0) 12(9.2) 7@3.1)
FE  ESUOPMIAMAE  KGHIAE HEE  QNINK| ASE
HE 3 9 8
X 5 5 13
Ex 0 2 3
A 8(4.6) 14(13.8) 21(12.3)
X[BHATFR)QPHL T}
FE ONAMEMR S XU RJESE KRHEIE HE  X|UIOMHY ZHE
x4 0 - -
7= 1 - 1 -
E2 - - - -
A 5(7.7) 0(0.0) 1(1.5) 0(0.0)
FE  KBIRrEEet  KBIPHZAL A XIEIKGKE: FAL XISk 8 KMIQPHA SR[sHA
Hx - - - -
IE - - - -
ES - - - -
A 0(0.0) 1(1.5) 0(0.0) 0(0.0) 0(0.0)
FZOPH Ao|

2 IxAEN TEE U AXARE BO0[ZH U EH  KEZAN
HE - - - -
= - 4 1 -
E2 - - - -
A - 46.2) 1(1.5) -
F1) RE HES2 A4 SWX|0A WSS 2
x2) 24849
%3) 7IEt 8, ZEAO B3 ST oS
T4) H2EOPE SR £ ANE-318, 7240, ES-8Y, 7IE-1 / 7IEH 1B SHY A0 ML
Ex): A7 2y



A
b
i,
A,
d
o8 X
1o
y
oz
1o
-
EN
rO
2
oX,
oid,
N
>
1o

o 8

)

(o]

AR A% HRAE 425 BATHGA UE, AR AARALE B9 A vt
%% 72 A WH A9 AL 2940 B 9 ol 3R, A2 SRt
ol o]ojx|i= AlCIAE S} APEA B, B, 7 ALE 7S A AR BB S1a 4
o, A A LT ARTR D AREA AL AR, S Al 29 A 2
o3 7A|5} weto R QoK 4 9tk

O 7% MolHE xpast

CAE A of e S Al we AL AT A0)S AR 4 e

AR
BT T4 U BT EL FOI ANEE QTR A7 447

Hol= 2
Qo] F49198] 53 L W] 2 42)9Ue] Agolk. WAl 4
o B3 AL ol Yok WA AR FF B, WAL W18 5] ZATH
YT 4 908 ASE AT/ Y Aot Qe B A TR 4]
zre) AEs1E 29 UFo] Wastch

e Hepzm Mojof g
HONEIS HIgoH= 272102 QHEIRION, ZZIARION LS HI0IRE Ol 57 FIR 20l

(2 B2 =RIS WOL0F Sh= AR

57.'[:1 - M=7 l:ll_H_ I|_|A‘| Q| _T'l:I-E_Ij; LI x|_|A1 lx_‘l_E_7 O §||-Ol_|2 Hl‘g NI3X H= E_IA A =
I Xl ~ SIS B0l USSP TIel SIS W XK 5 BT HE

oty O = 5/C URY SHE0) HAIE AT 7SO S0 Offt AHANZ 2 (TEED 2

Rl 2 z7I0= HEE|0S K0P} YODE SHAHES Yt AR =2 W BN ST 2

o x7} HoIRE WA
007 0072 TARHIE
THALR] FUR _ \oujag wasle £2102 “H5E SN} a1 EIRION Mo et Hieio]
ro022d otEigEEt ) B 28 amAT M 70K IRIBO)N ZECIEE WoljRS BT
7 —_ [
514819 oz

P

* 24 MSSEA FEFAMA, 2022 5T MR QPSS =Y 2 MOXH PAQRH M IS HEZER 21, 2022E5E M2kt QP STt
X

S &8
P M2 28] JHEZ0 B0 W8S FUsHe STl 2y

ol
)

o

42) 270 2 Fhat ARl ool 2 91908] Ei 74 AES|US] BTS ol PSS JAT AL T



O LAREHERIS 7HI0H 55 Ol
AZE 7% QP4 W7 L 410) Aol gt QLAlEA} A, A% hadskElel A%
2 obaogrl SHAle), (A RSP el FeAle] A 7o) FEdo] %7 9l
AJET 9SS 95 QI5It. o] S0l A%E QhodakEl- a9 Ale] 9 FRH 419,

2
H
N
;;
)

| B FEAg0] AL -SER BlEE =3, o2t S5
] Aol = veh, AR el A= 2EAPE el

19129 oF 2 9]
Far et

od
BN
0
)
r
ron

N
N
o
J
[
o
1o

gt

_0|L

=,

ro,

)

i,

)

by
ot

oeg
T} ole} e F8A QAlolE BT, A% Saolut B o)) A2 5L gt
ek A 27 glol, B Mt 7120] whet s QRS U 4ol gl A
24 % SRIsolct webd] Bl We 1A 52 B A AT A g
12 st veke AT Wast dck

B7H4AS AleAlRF 1At ool tisii= AS5E PAFFE 7T AlEA Foll et
S vl B 53] 72 W FRANE 5 ZTAILL A ASThe TR A
$29] =A 7kast G a5kt ARSIt AERA 23 d Al WeAnt §
IS AASHAA = FEER A F A APDA

i,

2 e AEEA 7|2 et
Y ek oS Fuste] AR Yobe =2 Bast 9

O He 23 2 AAZE 1H82| 02z



il

t= Aejeldo] AlA1E 7s7dol . 53] ARA| AS|7HEA AR

5|

]

o0
| .

JEIoIA

oFshA 3t

Stal Qe Ao, ol d 7] ARl =2l e 1f

7} Ao} A

==
o

ool AeleE

S

%

A

o ofRL, BAY|WER AgH o

7] oleigAIct.

k9

s

o
=

o

Bl

e ey

A5

=71l A

d

% B ] T710} %

o
o

q2

Z

Iek. 4
3% 24 =A% 8o) Ag

oA Yol B3t

=
=)

ks

2=Y=A

K

o

o
‘mo

HH]Zo 2 Yepd

At

ojzdo] &

s

oo} X2 ] 2H&/d S| o

H5o) o

S}
=

fol, S7ke} X247 2+

S

S 77

o



AU A5 72 RV B Al Ao
Tefal 292 /M et

1. B7FA9 A= A4 wet
2. 7o A= S I8 1

0

N7 ek

1. B7HAS] A A et

A%E 72 QP Aok L AT 72 QA B oL B gk, A £
ARIZAL TARE A% wE 2 QA 2AL ATHE B, 2 7o) AR A MR

%
A v A2 Q9 4 Uk
A, ASE PAYPE GFmASREIRZE TR 9 FEAS 5 A A

B3 % A=W FEo] wol iz 2A7F e4dx o Hastrt
A, A 4 e
& SIS B39 B IASA B SEE T 49 A AR
o] Qs

of
)
_>'4_,‘
OJT
E?_ll
oX,
o,
1*
ol
2
5
flo
*ﬂ
9}
B
o
NE
:( il
i
_T_,
oX,

AR, A 29 N F7H-AAA 7 92 o] GRHEE AE 2 FAS
2] sk ek
S, 0, Yol AL AT QB 9l B A RS 9] 3

75 o 1 7152 vhist, A Bl W AN % TES AT AL
T sfok aic

M4 - dEE A oY THHol M=ol §iRIX 2T 23t ik wet 135



AL

nss ase  — HggM g
ATAR orEigiarmy} HE Lo z=
- -
ROk @am | 2 =iy
WhNOHE | Xisternmt Hets 5=
o
47} AlO|
= B bl
S TxoH Ale] JE HeEg o
=3 2 B2 0|5 HE 2o o
% M, of
So7lx Oft
eI e FHZ o BM
[12 4-1] 2SS MATPEO| OFEA B} Alo] HE A et
EX: HRAEIRS
K9l X QIE B MO 22 Bfals ot o1



Ao A%E 72 A B 7k @ xﬂ =A%E owo%guﬁﬂ AZE AT

o
N
=

\
n
o
1o
A,
—orl"
r [¢]
-
o
N
b
—Ll

O
r_>¢

o
L
FLHJ
fm

o>
L
éé
LJ

o
:L
rsh
iy
Wi
n?ﬁ

e 1 Al 4] 9 5 Ak B A S A Aok 2
QL Alo] ATE £&3} 2 QL E djof s}

Aoz Hsheleelo] B3t S8 o W ASlIE oL A% o] W A%E
QPG T A, AFTAIL) QH 5 B0 AARE HRIES Xyeha
glom, 5 Awe] Bt o] i A%EE ST FHol BolL, F AE &
TP S E Y Qi) H9), 0] AHEL, BB ol dle) A%
£ 25 oo} ik

|

AP SE2 F011 9 aeide =ol7] fsl Ao Bt SR of
52 AGIB7IE AS317E Aol =3t ARl tisiate Alstetd 7ot Hed
gl A ol o Qs S 23 Adske HE g ite Attt
1 "XSIRrdEE|ofl 25t S M19X22(HF2 9| =AYl St 52152 E2)
OH19ZH2YOE 27540 $917[Rtel T2 H14ZH18X1520/20( U1 2Bl AN chSiO= 1S
SE| X 18 271X/ 0) 12 Bo| S| Bx WJLMHoﬂraéﬁmnwﬂ 12 225718 S 22 A4

Xoﬂ 2 HEADE 22|82 Q)0
@ H13t0f et 2455{7tE oL HEA DS
NER| A1 52 R E H|18Z27HX|0f| [HE #o| So| FALE ELhoFst1,

O{ A= OfL| ElCt.

L]
£ (2l

TASY, 21200 WE HZ DOl 4
Y XL EU| Holl As4lne| 2|

EX @ Tx[orerEna|of 2ot S8 (FE M18350%, 2021. 7. 27., BEINT)

Y B7H A Ale B7H A AT AR 7] e E oz Qlsf Blaezl
AT AEE Lo7]aL . ol AAGAIR B7H et AEcHA] Xot AE B}

glo] 2Y= o Ueti= £A= & = Atk B7H e 5§32 2
AR A2E 87 AR AARNE AA DAL e B7H A eE A A
4o S ast AR ARG LIty Rl WU Ao AT A ZeAA0
EYX R Iof AR A 4] g BHE A Ado] WIRish, o]= AAEA 2t



7hAe] Aol Ay EAlet

o

12 olo}xlc}. olo} e
=7t

0]

A &4 A
A)7o] 2

|
R

slol A
=
JFH]E

Asiol

Q

o

3

@—A
“gH]

15

s
o

1

o
[e]

sz
o
U oy
[
) A=
(AL
30 Dy
o N E
iy L HE
—_— oF o X
o Kir w.._ 10
K:
o i 52
W AT >
=)
~ N nij
Q- or £ 44
70 K{ © 0K
< <k Y
) T b & il
%o! m_. ) o Il
%o R i
Z‘._ o m X &
= 1o =< oF il
iy &1 R0 RO il
— 7o M <R oy
V o E_.E ~ LE._ 1l _.A._
~ T H o,
o = T i Wi B 1o m_H
~n e o Gl _ﬁ_: =
~ Weo 2 g 4o
—~ 30 100 KF 1o = o
o o DK W B
BO mmﬁa_ m M o %o
ol = =
W o WooH BIB R %
W REsEs BEn 5 D
% B0 0 EY 0 mi %0l @B O
o Wew < ooty K
< T ESe T Prxanl 2
o~ oF K- N 2 of W J| K
. _ &5 —_ o
__OE m.__ am_./o Hir o m.__ W/O Ol %O of 0
UAIO 27 x4 0 =<y K o « =0
o 100 {l m 1o = - iV
| 1%%; = g0l WA 2
® & ® KO o
OE | Lx.._ K Al g olio X0 A il
o ool T OB O L i
NI i %5 K 2L = LYl
J/ I=)
& om ok o om e o
u.:. ©° o ©° o o
‘Iﬂ - _ - 0 -
o

1ol
A
a4
g

ke

f

8]
A

1

R

o
27 o

-

R

T

A
=]

3

5 ©

=)

o]
0 oA A

=
=

L CHRE M X[1329|2
=
A

i3

4

I=

1

o

3] A7t E

5

o

I

=3

o} @A 7 A

10) 23
o

I

o
ot
o= B

pul
ks
&

Ely

S

of Akg) ] o]
Qi7of Aol ojolA

_CH
3ok
2]

L
-
T

=

&

=
L

H

A7 At

reEg ey

[¢)

[¢]
T
37
o

st

=

| (CHEZH M|347853, 2024. 7. 30., EFEIHE)
Al

3|
FL A7 el o] A @

ol

1
R

ZOEF Alo| Oif| I} 2

o144 9]

=

o] mtgiz|ofo

AP (i) ©A 2] 357t A ] Aret vy

= O
i =
=
e

ek

o] AR, 7H

o]

I} 7]
B

NEERES
7hAde] ARt saA oz B

ot

p HEZ OFEASHY O St El AL xtaAln A
L
-

i

9rh o]

]_

h8

T}

FollAl

Al

[e]
[e]

=

o}

=
TT

PE 32s el

3t
A

o

Q.

KX
SEDR

]

=

[e)

|

710l AR

o

ot 2t

FIT:
= QU7 abg e WA R 24 ok 7t A1) Yzt 9
A=

&

_"

=}

H4= CHEO0|
[=}

M2 L= |

5

=]

o1

5

=]

] oA ZH

=
)

3
=
9
=z
=

X
¥
o

THER) (B R204243, 2024, 3. 26., LEIHE),

1) |1
) 6
S

&
&
&

[
off it Y

o] 73
W, oA

ES

(
(

it

=
o] sy}

3)
<



1 AJIE 2 CorenetX43) HZaHE J|tt XS0l T2MA

- Corenet2 272 (Ministry of National Development)2t 214 (BCA, Building and Construction Authority)
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X F2 7|2 ALY (BCA)L ZAPHEY(URA), A7 |2l S 25 A2 |(NParks), J7HE2 2|7 (SCDF),
SYUSHY(LTA), SSAILLIHL|(PUB), ZIHtBHE(NEA), Y222 EXIH(SLA). SSIHEAR FEOHEE(HDB) 2

P (As Is) THEISQI Z2AIA : 87H 712 207} 0]42] S21 H0|E 2Q

oPP PP WP TOP

csc

ST plan (other

BCA il structural works) Overall TOP Overall €s€ ';)
: : N~ \

URA

N

NEA b
* environment
« pollution

O#f

LTA

* traffic
+ rail

« parking

PUB
* drainage
- sewerage

NParks

SCDF

[0 4-2] H7[=E FHS2 T2MA((SE)
£7 : Building and Construction Authority, BCA(n.d, p.3, https://www1.bca.gov.sg/docs/default-source/docs—

corp-regulatory/building-control/corenet-x-industry—intro-toolkit-v1-_-26-oct.pdf?sfvrsn=feb420e7 _
2, AMA :2024.8.20.)

=X : (1) 42E-UE4-UBEZE(2016, p.133); (2) Building and Construction Authority, BCA(n.d, https://www1.bca.go
v.sg/regulatory-info/building—control/corenet-x/more-information, Z4A42! : 2024.8.10.); (3) Building and Con
struction Authority, BCA(n.d, https://www1.bca.gov.sg/docs/default-source/docs—corp-regulatory/building
—control/corenet-x-industry—intro-toolkit-v1-_-26-oct.pdf?sfvrsn=feb420e7_2, ZA :2024.8.20.)S |
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» (To Be) CorenetXQ| H¥ASHE 7|8t AHSO T2A|A

TS =
The Industry (The Agencies)
_______ -~ | GO

JHureixt N HEA EWH"%EURA) siojmaz FYBUAHL/(NParks)
O A= BE 7|20 SA KIS / ! =
| - °emr= ; Collaboration
Platform
i i | 7| 7|2to] Rigt )
Coordinated : CORENET X : I 4HEE 9IYIR(SCOR)
BIM Model ! Protal ! - 5447t ot 31 st 3 0| !
; \ E9J0] Z4
/ ) Jieel 2 Bl g o
O FHBL 7IoIN S8 o 3 B
(issues a consolidated responces)
PE(Mech) .- PE(Civil) Apma EKIE(SLA) STAIRILIREI(PUB)
PE(E[ec) _ 3) 7Itf8 2| ®Mof| M= L %H%é 4(NEA)
i O HIEH AE B g2 7= ;
1
e ————— Automated _________________ i

Model Checker

1
© 5018 XYE BIM 2H2 Y
HIOJE| S0l ME

BI'

[13 4-3] CorenetX HAE E3 CIX|Y £TZE(Shopfront)
ZX : Building and Construction Authority, BCA, https://www1.bca.gov.sg/regulatory=info/building—control/corenet-x/more-information
(HMY :2024.8.24.)
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Strategies for Rationalizing Structural
Safety Assessment and Review systems in
Architectural Design

SUMMARY

Lee, Hwayoung
Kim, Eunhee
Oh, Minjung

Various safety—related systems are operated with the objective of preventing safety
accidents in buildings. However, as each system operates under individual laws and
standards, review items and content duplication occur. For example, similarities are
observable in the ground evaluation items of the building safety impact assessment and
the underground safety assessment, as well as tunneling deliberations.46) Moreover, the
lack of clarity in the operating principles for evaluation and deliberation at each stage

has also been identified as a factor leading to decreased consistency in outcomes.

When building accidents occur, the evaluation and deliberation procedures to verify
safety continuously increase, imposing temporal and economic burdens on building
owners and designers. Additionally, in responding to repetitive evaluations and
deliberations, the concentration on core design tasks may diminish, potentially leading

to a decline in design quality and, consequently, a reduction in the system’s effectiveness.

This study recognizes these issues and aims to secure institutional efficiency by

46) Chae Ji-yong et al. (2021, p.62); Kwon Jae-hyun, 2018. Dong-A Ilbo press release,
https://www.donga.com/news/article/all/20180909/91896994/1 [accessed: 2024.1.2.])
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examining the issues and improvement tasks in the operation procedures of the

structural safety assessment system during the building design process.

Current Issues in Building Structural Safety and

Institutional Status

In Chapter 2, the current status of major domestic laws and systems related to building
structural safety was examined, and the limitations of policy responses were explored.
As collapse accidents and sinkhole accidents in urban centers due to design errors,
changes, and lack of verification continued to occur, building safety impact assessments
and structural safety reviews to verify the structural safety of the design process were
implemented in response to individual accident causes. The underground safety
evaluation system has been newly established and strengthened, which raises the

following issues in the operation of the system.

Firstly, in the process of strengthening regulations in response to individual accident
causes, issues concerning the timeliness of the design stage and system operation have
emerged. The time of operation of each system is divided into the building safety impact
assessment(prior to the approval of construction start reports), underground safety
assessment (prior to construction commencement), structural safety deliberations
(prior to construction commencement), and excavation review (prior to construction
commencement). If the structural design is changed after the building safety impact
assessment, subsequent verification is not possible. Therefore, this results in a double
procedure where follow—up measures after the building safety impact assessment must

be confirmed again through the structural safety review before construction.

In addition, the Building Act stipulates that the results of the building safety impact
assessment must be confirmed through the structural safety review of the local
government's specialized committee, but the Building Act stipulates that the structural
safety review of the specialized committee must be conducted before construction
begins, resulting in a procedural contradiction that requires a change in the permit

content if the results of the review or consultation occur at the confirmation stage. In



addition, despite the ground rules stipulating that items can be excluded from the
building safety impact assessment if the underground safety assessment has been
conducted, it is not possible to conduct the assessment agenda in practice because the
underground safety assessment is conducted before construction, so both the building
safety impact assessment and the underground safety assessment must be conducted. It
is necessary to clarify the scope and operating standards of the evaluation and review
considering the confusion in the process and the design stage of the building (basic

design before permit, implementation design after permit but before construction).

Secondly, the evaluation and deliberation systems related to building safety are operated
separately according to individual laws, with insufficient interconnection. The
management entities for each system—building safety impact assessment and final
deliberation, underground safety assessment, tunneling deliberation—are separated
(local governments and the state, evaluation and deliberation agencies), and the lack of
connection hinders mutual monitoring and feedback on evaluation and deliberation
results. Consequently, multiple evaluation and deliberation procedures are applied to a
single building, and differences in interpretation among management entities regarding
the reflection of results at each stage and re—evaluation and consultation reduce the

predictability of evaluation and deliberation outcomes.

Thirdly, overlapping application and inefficiency issues arise among the evaluation and
deliberation systems related to building safety. Redundancies in ground safety
assessment items are commonly raised among evaluation and deliberation systems,
which may lead to excessive regulation and unnecessary public resource waste. As
specified above, since deliberation standards and procedures are unclear, confusion
occurs during practical application. Due to frequent re—evaluations and
re—deliberations, overlapping among systems should be resolved, and clear standards

should be established to enhance efficiency.
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Current State of Operation of Structural Safety
Assessment and Deliberation Systems in the

Building Design Process

In Chapter 3, in—depth interviews with designers and operators involved in evaluation
and deliberation and expert perception surveys were conducted to identify issues in the
domestic operation process of structural safety assessment and deliberation and set
directions for institutional improvement. The main issues identified in system operation

are as follows.

Firstly, the overlapping content and procedural aspects in evaluation and deliberation
systems must be resolved and differentiated. Based on all respondents, 49.1% indicated
that there is redundancy among systems, and the higher the overall understanding and
expertise in the system, the higher the perceived redundancy (52.8% among 732
respondents knowledgeable about the entire system, and 64.1% among 145 respondents
with high system understanding and extensive evaluation and deliberation committee
experience). In the in—depth interviews with designers and operators, it was also difficult
to clearly recognize system differentiation from the designers’ perspective. Furthermore,
regarding the priority of system improvement, simplifying overlapping evaluation and
deliberation procedures and submissions was identified as the top priority. Considering
the procedural overlapping issues in evaluation and deliberation systems as experienced
by designers, it is necessary to explore measures such as differentiating the operating

purposes and integrating systems in a manner that regulated parties can agree with.

Secondly, the timing and effectiveness of building safety impact assessments and final
deliberations must be reviewed to ensure their timeliness and effectiveness. Currently,
building safety impact assessments and final deliberations are required to be completed
before building permits. However, in responses regarding the appropriate timing, the
"before construction start report’ appeared to have a similar proportion to the 'before

building permit.' Reasons include inadequate levels of design documents at the permit



stage, the application of performance—based design, and the existence of some review
items that can be finalized at the final design stage, such as wind and environmental
conditions. Considering the possibility of design changes after assessment and the
progress level of design documents at the permit stage, conditions are needed that allow
flexible institutional application and cues to adjust from before building permits to

before construction start reports.

Thirdly, a division of roles between the state, local governments, and specialized
agencies, considering the capacity levels of local governments, is necessary. There is a
prevailing perception that differences in building administrative capacities and
construction industry capabilities by region affect the assurance of building structural
safety, and there is a high preference for expanding or strengthening national
government monitoring or specialized agency evaluation and consulting functions.
Notably, among government official respondents, the necessity to broaden or strengthen
national government monitoring or specialized agencies was responded to at a higher
rate than by the general public, suggesting that local government departments
responsible for building permits bear a significant workload in structural safety
verification tasks. However, in a separate question, a high proportion of responses
indicated the need to strengthen the function of local government specialized
committees when conducting building safety—related permit consultations and tasks.
This suggests that the system needs to be improved in the long term to enable local
governments to perform proactive duties in verifying and managing the structural design

of buildings, considering regional and site conditions.

Fourthly, to improve the decision-making process in system operation, a system for
sharing evaluation and deliberation results must be established to enable inter—system
connections and monitoring. Interviews with designers and operators confirmed that it
is challenging to track subsequent actions after safety impact assessment results and
verify whether evaluation results have been reflected due to current system conditions.
Additionally, it was identified that the previous stage’s evaluation results are not
sufficiently reviewed before proceeding to subsequent deliberations, leading to potential
conflicts in deliberation opinions. To resolve these issues, it is necessary to establish a
cooperative and sharing system that allows the sharing and reviewing previous

evaluation results.
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Improvement Measures for the Rational Operation
of Building Safety Assessment and Deliberation

Systems

Based on the research findings from Chapters 2 and 3, we have derived institutional

improvement tasks to rationalize the current system's operation.

First, we enhance procedural coherence by establishing evaluation and deliberation
implementation timelines and document submission requirements and principles,
considering the actual design phase and the timing of permits and construction

commencement. (Refer to Table 4-2)

Second, through amendments to the Building Act and its Enforcement Decree, we
enable flexible operation of the finalization deliberation timing for building safety
impact assessments and clearly differentiate it from structural safety reviews. (Refer to
Tables 4-3, 4-4, and 4-5)

Third, by revising the Building Act and Building Committee review standards, we
establish operational criteria for building safety impact assessment finalization
deliberations and distinguish their purpose and direction from structural safety reviews.
(Refer to Table 4-6)

Fourth, to integrate similar and overlapping evaluation regulations, we minimize
redundant tasks by transferring similar items from building safety impact assessments to
underground safety assessments (Refer to Table 4—7) or verifying building safety impact

assessment results within underground safety assessments. (Refer to Table 4-8)

Fifth, we digitize administrative processes for evaluation and deliberation procedures
and results. We link the architectural administration system to allow access to

evaluation and deliberation status information. (Refer to Table 4—10)



Analysis

Building
Accident
Cases

Structural
Safety
Assessment
and
Deliberation
System

Current
Status of
System
Operation

Perception
Survey

Building e
in Applied
Safety
Iz Target§ and P
Assessment ey
Contents
] Lack of
(Small Scale) Procedural
Underground Consistency >
Safety in
Assessment Operational
Procedures
o
Inadequate
Assessment
SR — and
Structural Deliberation >
Deliberation Standards,
Information
Sharing, and
Management
—Confusion of
Tunneling Roles >
Deliberation Among

Entities

Direction for System
Improvement

Take Action on
Redundant Items

— Differentiate evaluation
methods for overlapping
items in Building Safety
Impact Assessments and
Underground Safety
Assessments (e.g.,
adoption, simplification,
etc.)

Enhance Procedural
Consistency
Considering Permit
and Construction
Start Timings

— Clarify procedures by
considering the causal
relationships in the
assessment and
deliberation systems

Establish Cooperative
Decision—Making
Principles and
Monitoring Systems

— Set basic principles
aligned with system
objectives and establish
operational standards
such as manuals

Establish Flexible
Operational
Standards

— Develop requirements,
targets, and methods
for flexible system
application

[Directions for Improving Safety Assessment and Deliberation Systems in the Building Design

Process]

Source: Compiled by the Research Team
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System
Improveme Consolidation and Maintenance of Similar and Overlapping

nt Evaluation Regulations
Direction

Transfer Similar Ground Items ~ (Plan 1) Focus the Building Safety Impact

from Building Safety Impact Assessment on the design of permanent
Assessment to Underground structural elements such as foundations
Safety Assessment and transfer items related to the adequacy

of retaining wall design, ground settlement
due to excavation, and groundwater
impact analysis to the Underground Safety
Assessment.

(Plan 2) Mandate the confirmation of
evaluation results and their incorporation in
the detailed design phase Underground
Safety Assessment and Tunneling
Deliberation for items related to
groundwater changes and ground stability

Derivation investigations due to excavation work.
of System
Improveme Introduce Special Provisions for  Establish clauses regarding the

nt Tasks Construction Projects in the confirmation and deliberation of

“Special Act on Underground assessment results when the
Safety Management” to Relax or Underground Safety Assessment is

Presume the Application of conducted before soil, foundation, and
Underground Safety tunneling-related deliberations
Assessments

Amend the Building Committee Develop criteria for confirming and

Deliberation Standards to deliberating assessment results when the
Present Operational Principles ~ Underground Safety Assessment is

for Local Government implemented before soil, foundation, and
Specialized Committees (soil, tunneling-related deliberations

foundation, tunneling, etc.) and
Underground Safety
Assessments

[ Summary of System Improvement Tasks - 1]
Source: Compiled by the Research Team



System Enhancing Procedural Consistency for Evaluation and
Improveme Deliberation Considering Permit and Construction Start Timings

nt
Direction Establishing Flexible Operational Standards

Establish operational standards for Building Safety

Impact Assessment and final deliberation under the
"Building Act”

- Remove the mandatory requirement to

Revise Evaluation and
Deliberation Document

Derivation of

System i ildi
V! Criteria and Newly incorporate Building Safety Impe.lct .
Improvement Establish Operational Assessment results when applying for building
Tasks permits and introduce conditional clauses that

Regulations : ; e ;
allow flexible adjustment of the timing of final

deliberations to before the commencement of
construction.

System o . - . .
Improveme Establishing Cooperative Decision—Making Principles

nt and Monitoring Systems
Direction

Incorporate into the administrative
computer system that allows viewing
of assessment and deliberation status
information

- Integrate information so that the

Derivation of Establish Administrative Building Administration S ‘
System Computerization Regulations for _UI |ng. m.|n|strat|on ys.tems
. . information disclosure service
Improvement Assessment and Deliberation

enables the querying of building

Tasks Procedures and Results )
safety impact assessments,

underground safety assessments,
and their progress status during
permit information and deliberation
processes.

[ Summary of System Improvement Tasks - 2 ]
Source: Compiled by the Research Team
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As a basic study to improve the structural safety assessment and verification system in
the building design process, this study has the following limitations and future research

issues.

Due to limited access to data, only limited case analysis was conducted. In the future, it
is necessary to expand the scope of case collection and conduct in—depth analysis.

Building design process and safety verification:

This study has identified areas for improvement in the building design process and
construction safety management. Further discussion is needed to evaluate and verify the

safety of the building production process.

To improve the system, we must prepare a strategy and plan, considering opinions and
the effectiveness of streamlining regulatory operations. We propose short—, medium-—
and long—term strategies and plans, considering limitations, acceptability, difficulty and
time.

Near-term improvements plan (1-2 years)

Improvement of systems and Ensure consistency and expertise Disclosure of evaluation and
establishment of standards in the deliberation process deliberation results

Set safety standards for building
assessments and inspections. Clarify the principles and criteria
Simplify submissions for for structural safety committees.

efficiency.

Mid-term improvements plan (3-5 years)

Integrate assessment . Strengthen local building safety
procedures and build systems management capabilities

Publish results to improve access
to information and regulator
credibility.

Integrated Safety Assessment

Integrate safety management
systems for underground, Committee's decision on
excavation and building safety. specialised institutions.

Long-term improvements plan (5+ years

Unify the Constructi
Strengthening regional building nity the Lonstruction

safety centres.

. ) N Local governments handle Establish a locally-based
Revise overarching legislation to ) . .
. : evaluation and advisory p  building safety management
integrate the system. .
functions. system

Source: Compiled by the Research Team

Keywords

Structural Safety, Structural Design, Building Safety Impact Assessment, Underground Safety Assessment,
Structural Safety Deliberation, Tunneling Deliberation
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