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A Study on the Building Code Application
of Super-tall Building Design

Yoon Kee Hong"

'Department of Architecture, Daejeon University

Abstract The main objective of this study is to develop the application system of building code in super-tall
building design. In order to improve the design company’s qualification in the specialized building project such
as super-tall, developing the reasonable application of domestic building code system is one of essential factors.
This study show the unique environment required in the super-tall design process and compare the regulation
system in domestic building code and international building code, mostly US. By analyzing the building codes
of Busan Lotte Tower, this study suggest the addition or modification of building code application for the
similar super-tall building design projects.
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[Table 1] Core Efficiency Comparison [2]

General Information Efficiency
Project Number of | Gross Net Efficiency
Name Floors Area Area Factor
Sears 108 376145 | 26660 | 70.88%
Tower
Hancock 100 3336.44 | 249975 | 74.92%
Center
Freedom 94 30286 | 1903.6 | 62.85%
Tower
Tokyo 54 46475 | 35507 | 76.40%
Roppongi
7 WTC 52 3191.0 2402.3 75.28%
30.0 35 2219.6 1680.2 75.70%
Madison
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[Table 2] Domestic Codes for Super-tall Building

Building Act
Article 50.2 \Egress&Safety of the High Rise Building
Enforcement Decree of the Building Act

Article 34 | Direct Stairs

Article 35 | Egress Stairs

Article 40 | Rooftop Plaza

Article 46 | Fire Zone

Article 89 | Passenger Elevator

Article 90 | Emergency Elevator

Article 119 | Area Calculation Criteria
Enforcement Rule of the Building System
Article 5 Passenger Elevator

Article 10 | Express Elevator and Shaft Structure
Article 14 | Smoke Exhaust

Article 20 | Lightning Rod

Article 21 Protection of Energy in Building

Enforcement Rule of the Building Egress and
Fire Protection

Article 8 Direct Stairs

Article 8.2 |Refuge Area

Article 9 Egress Stairs and Special Egress Stairs
Structure

Article 13 Heliport

Article 14 | Fire Zone

Article 14.2 | Egress Facilities of Complex Building
Article 25
Article 29 | Egress Elevator Construction Structure
Article 30 [ Egress Elevator Standard

Regulation on_the Housing Construction

Below Grades Structure

Article 12 | Complex Housing

Article 15 | Elevator

Article 16 | Stairs

Article 17 | Corridor

Article 64 Construction of Energy Saving

Sustainable Housing

Enforcement Rule of the Housing Construction
Article 4

[ Elevator

i

A, Sl A% B o] AAZE AFelels @
ARAER o] RO Lhrlo] Glo] el
& S} ofelch =2 Aol FEols U )
Falelo) Ay wzbIge] Holrt Alstso]
o Aeld HsAol ek AARA MR Auln
Bk AL AEAS] AZ7E Sol B
o At FEEAL szl Aot 497
o] ofelgo] wherh ob BelgEe] B

F.\,i okl_,

=4
o3
W
SRR

2491

slel Aol e oEEst Bout 1 g 7% oA B
WA ebehe Aol njse] £ o, o] A% BAYEE
A} Ao BN 2T AL 20EAA Y

BAA e TR §uE Syl glck
), glo] AuxatEe SR A% @A U
Aol A7 A 0% BYPE 2nFe] ik S Fojoh
g, obde] Tt o] AEEle] glon] AtHow
ATFUGLA] BAY 5] FagEolt I AR
o AA7 Eolt 2nEuYe] EAH T2 e U]
WAL 515 5o AR 7)ol njulsiths 4e
M 4 SIT ASwolA 0] el el 2
NEAR| UAHAEA SO xafo] WA A= A
Aol 19 4712 Qe e sgnle) A
A9}

N
AN
o
g
ot
of
K/
2
:?1:'
o
)
2
o
"4
H o
i
_O|L
rr
0.
o
N
=

sjrhel wr} geket Ao
olof & Ao},

Wt g ol A= Als=

2.3 0= AFHAMA R Z0SHFEA Y

A8yl S

o

2.3.1 0|29 A=HAH A

Sejufete] gwe] iEER Constitution
3= o|=+e] HHA| A= Federal Statues®} State Statues 1
2|31 Local Statues= L oj Itk o]2{gh H2 iAo w}
2} charter, code, law, ordinance, ruleS 22 L} o] &9
Hedl, 53] & A7 FARE & AEASE] diE A
28 7 2RI 2143 A=, Building Code)
Bl Al Aleke ’=th o]2{7t Building Code= RIZH7]
o] AJZF3t Standardu} Model CodeZ A 8islo] &g
<t 2 540] Jlor, tEAQ A7 A2es A
= A2l HAe7lEs S ASTM, ASUA Y 71
< 1% NFPA 1?4 A%, dH] 59 =AA 7]z 8
= R Z= Qlt} E3] ICCe] 95ke 1A 7f
iz Lo xlgaa BA7L A AE71ES Bl
TFOLA O] F 4V TS| 93 Aoz A, tEF
ol E3bv10let B IBCS BAAACH AYAE ¥
AR R QdAE ol 2u3UddS 53 22 IA1A
Aol 2@ 71Eog Al dsElar Qlok

7|Ho 7

.{

2.3.2 0|29 ZnEHA HAXEYS EF

z2nEugaAe) Bl Sje] AZHTe} T
= ulao] AEWMTFIBC 2009 71%) o] EAL 7
A 7)0) WekAT S8 ARl golow
ke 4 otk

A, 2asHdxy & Adxgdolet & Zoningo|uh
ZAAES T TEE Ygo] A2l Federal Statues=



Aot B A 14 A5, 2013

HE g dele], 7/fEzgo]gt &  Building Code”}
X]HP?HHX]- oA &AdE o 2A U7zl 25 Model
CodeE 7|9Fo & B #Ql o] 753} FAlof M
e A %% Xo%"] P e e B
gol A=Y MEsE AH 529 72 2 A=
oF A7 A& dH] SolA sk I ol ¥
AR} R QAT Bl iR E R 29 Ao mtﬂ%
A Hojsh=d| Hlelo] u]=to] Building Code= &

o B, HoM, AE MG AP TSR
W 23 9 7)ze] Blg e Holth. 23 olefst W

Al 20T AAC Zo] BES UE
HtAgo] 7hssAE sk adlolth
A, A5EY] &= AREA e gt AlatE 7
© =2 CHAPTER 4 SPECIAL DETAILED REQUIREMENTS
BASED ON USE AND OCCUPANCYZE XAAs}aL
High-rise Buildings 352 EZ3|AH 1S HAE B3 &
B 9] Fgo] neE 4 s f=sIth U
W7t 23053 Pste] P-4 o2 At Aol 1
WP wd57d7] ol =3 whste], 1BCY

A]+= Construction, Automatic sprinkler system, Emergency

Fo A= 2T

system, Means of Egress and Evacuation, Elevators <
2 AlEeFste] skl AuHe). olHRt M s ud
BT A TS Bastel ARl Belt ofele
et vjme wf, A9 2a1s AAYAS T
o] A& Aol m AL Bel7t FHssteHs Hol
T etk

o o

2.4 BAMROER] 270 MEE IUe HF
H 24

SAROHEN WL

241 7

[Fig. 3] Busan Lotte Tower Core Plan [7]
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[Table 3] International Codes Application [8]

Section Subject Codes
Fire Rating IBC, NFPA
Fire Door IBC
R IBC, ACI (American
Egress Stairs .
Concrete Institute)
Egress Vestibule NFPA, UL
Fire Sprinkler & IBC
. Fire Pumps
Protection E
& c mergc?nct)./ IBC
Life Safety c?mmumca ion
Stair Remoteness IBC
ASME Elevator Code,
Eoress ADAAG (Americas
g with Disabilities Act
Elevator e
Accessibilities
Guidelines)
Vibration
Structure . AISC
& Criteria
Curtain Wall Spandrel' Elements AISC
Curtain Wall ACI, AISC
Wall Finish LEED 2.0
. Acoustic Criteria IBC, ASHRAE
Interior Landscape &
& P CPTED
) Entrance
Exterior )
Environment CC}]I.JaIle
Densities for ASHRAE
Sustainable Design
KBC
Lifeboat Egress
= /—AreaofRefuge 3 Floor Capacity
t }7 @‘/ Obbeck Expres (7)Double
Fire Fighters Lift1 — Phase 1: Recall
Phase 2 0b Deck AOR Evaveston
Phase 1, Recall -
Pz gt | | | O s
ity o) i ! 10003pin 6,
WgBiec 2pp 1sec |
Hote! Express (3) Double
Fire Fighters Lift2 —— Phase - Reca
Phass 2 Holl AOR Eracuaion
Phase £ Recal
Foors 6847219
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8 Eiotaion
e | o 10ppintfnin
: Freight Elevators (2) Single
| Phase 1, Recal
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S00pp in 2imin.
|08
| Residentil Express () Sngle
Prase {: Recal
Phase 2 Resientil AOR Eiacuaton
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Fios 424
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[Fig. 4] Busan Lotte Tower Evacuation Plan [9]
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Glossary

ACI - American Concrete Institute

AISC - American Institute of Steel Construction
ANSI - American National Standards Institute
Area of Refuge -

hold occupants during a fire or other emergency

A location in a building designed to

ASHRAE - American Society of Heating, Refrigerating
and Air-Conditioning Engineers

ASTM - American Society for Testing & Materials
Standards

Belt Truss & Outrigger Beam - One of the lateral load
resisting system in which the external columns are tied to
the central core wall with very stiff outriggers and belt

truss at one or more levels

IBC - International Building Code

ICC - International Code Council

IEC - International Electrical Code

IFC - International Fire Code

IMC - International Mechanical Code

NFPA - National Fire Protection Association

OSHA - Occupational Safety and Health Administration
Self-Evacuation Lobby - Elevator lobby enclosed by
1-hour smoke barrier and sized to accommodate 25% of
occupant load with direct access to an exit

UL - Underwriters Laboratories, Inc.
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