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Tallest Completed Buildings in the World



1970 종로31빌딩

1978 중구 롯데호텔 38층

층수 : B3F, 38F

높이 : 138 m

층수 : B2F, 31F

높이 : 110 m

출처 : https://namu.wiki/ 출처 : https://namu.wiki/



층수 : B3F, 60F

높이 : 249.6 m

출처 : https://namu.wiki/

층수 : B2F, 54F

높이 : 228 m

출처 : https://ko.wikipedia.org/

1985 여의도 63빌딩

1988 트레이드 타워



층수 : B6F, 69F

높이 : 264 m

층수 : B6F, 69F

높이 : 256 m

2003 목동 하이페리온

2004 타워팰리스



해운대 아이파크 마리나 (2011)

위치 : 부산 해운대구, 대한민국

층수 : B6F, 72F

높이 : 292 m

용도 : 주상복합



송도 포스코 타워 (2011)

위치 : 인천, 대한민국

층수 : B3F, 68F

높이 : 305 m

용도 : 업무시설, 판매시설, 호텔



서울 국제금융센터 IFC 

(2012)

여의도 전경련 회관
(2013)

부산 IFC 

(2014)

출처 : https://namu.wiki/

층수 : B7F, 55F

높이 : 284 m

용도 : 업무시설

층수 : B6F, 50F

높이 : 246 m

용도 : 업무시설

층수 : B4F, 63F

높이 : 289 m

용도 : 업무시설



잠실 롯데타워 (2016)

층수 : B6F, 123F

높이 : 555 m

용도 : 업무시설, 판매시설, 호텔

출처 : https://www.skyscrapercenter.com/



해운대 LCT (2019)

위치 : 부산 해운대구, 대한민국

층수 : B5F 101F(랜드마크)

높이 : 411 m

용도 : 주상복합, 공동주택, 판매시설, 호텔



여의도 파크원 (2020)

위치 : 서울, 대한민국

층수 : B7F, 69F

높이 : 318 m

용도 : 업무시설, 판매시설, 호텔



부산 이진베이시티 (2022)

위치 : 부산 서구, 대한민국

층수 : B6F, 69F

높이 : 246 m

용도 : 주상복합









Prior  1990 :    

75% of tall building        

Frame Tube  w/ steel

2000’s

73% of tall buildings      

Core + outrigger

approx. 50%  Concrete

CTBUH



year 1970s 1980s 2000s 2010s 2020s

Building Name
31

Build.
63 

Build.
Trade 
Tower

Mokdong
Hyperion

Ⅰ

Tower 
Palace Ⅲ

Busan
The # 

Centum 
Star

Sondo
NEATT

FKI
Tower

Haeundae
I Park Marina

Parc1 
Tower 

GBC
Busan
LCT

Busan
Ijin Bay 

City 
Tower

Function Office Office Residential Office Residential Office Residential

Completion 1970 1985 1988 2003 2004 2008 2011 2013 2011 2020 - 2019 2022

Floors 31F 60F 54F 69F 69F 60F 68F 50F 72F 69F 105F 101F 69F

Height 110 m 250 m 228 m 256 m 264 m 212 m 305 m 246 m 292 m 318 m 569 m 411 m 246 m

Structural 
System

Floor 
System Steel Beam RC Slab Steel Beam Conc Flat Slab Steel Beam RC Slab

Column Steel Braced Column SRC Column
RC 

Column
SRC Column RC Column Mega Column RC Column

Core Steel Core Con’c Core

Lateral 
Resistance 

System

Steel 
frame

Steel Braced 
Frame 

Outrigger System
Mega Braced 

System
Fin Wall 
System



63 Building Trade CenterLG Twin Tower

1984’ 60F, 249m

Steel Braced Frame

1987’ 55F, 228m

Steel Braced Frame

1986’ 33F, 144m

Steel Tube

31 Building

1971’ 31F, 114m

Steel Frame

1970’, 80’



2000’

Hyperion The # Centum StarTower Palace Ⅲ

2003’ 69F, 256m

Outrigger

2008’ 60F, 212m

Outrigger

2004’ 69F, 264m

Outrigger



2010’

FKI Tower
Haeundae I Park 

Marina

2013’ 50F, 246m

Outrigger

2011’ 72F, 292m

Outrigger

NEATT

2011’ 68F, 305m

Outrigger



2020’

PARC1

2020’ 69F, 318m

GBC

105F, 569m



2020’

IJINBAY CITY

2022’ 69F, 246m

LCT

2019’ 101F, 411m



•

•

•





Outrigger 
System
Concept



Outrigger 
System
Concept



• Connection With Con’c Core

• Mitigation for Differential Shortening

Outrigger 
System



1. 배치에 따른 분류

2. 재료에 따른 분류

Outrigger 
System
Classification



Outrigger 
System
Connection Method



Outrigger 
System
Connection Method



Outrigger 
System
Connection Method



· Delay Joint Method

Outrigger 
System
Connection Method



Outrigger 
System
Connection Method

· Delay Joint Method



· Delay Joint Method

•

•

•

•

•

•

Outrigger 
System
Connection Method



· Adjustment method

Outrigger 
System
Connection Method



· Adjustment method

Outrigger 
System
Connection Method



· Adjustment method (Shim Plate Correction Method)

•

•

•

•

•

Outrigger 
System
Connection Method



· Auto-leveling Joint Method (Oil Jack Joint System)

Outrigger 
System
Connection Method

•

•

•



· Auto-leveling Joint Method

Northeast Asia Trade Tower St. Francis Shangri la Place, Philippines

Outrigger 
System
Connection Method



· Auto-leveling Joint Method

•

•

•

•

•

Outrigger 
System
Connection Method



2000’
Hyperion



Transfer Truss

Belt Truss

Outrigger

50F

32F

9F

= Outrigger Floor

2000’
Hyperion



2000’
Hyperion



2000’
Tower palace Ⅲ



2000’
Tower palace Ⅲ



2000’
The # Centum Star



2000’
The # Centum Star



2000’
The # Centum Star



2010’
NEATT



33F~35F Outrigger and Belt Truss

64F~66F Outrigger and Belt Truss 

2010’
NEATT



2010’
NEATT

ELEVATION 2

ELEVATION 3

ELEVATION 1



2010’
NEATT

ELEVATION 1

ELEVATION 3

ELEVATION 2

Thick Core Wall to be 

Extended into Adjacent 

Floors

Core Walls Thickened 

to 800mm At Outrigger 

Levels



2010’
I Park Marina



2010’
I Park Marina



Structural System

• Tower 2 – Core Outrigger & Belt Truss

2010’
I Park Marina





•

•



• Conner Column Connected to Mega-Brace

Mega-Braced 
System



GBC



Gravity Load Resisting System Lateral Load Resisting System

+ =++ =+

GBC



• K-Node Plan

• K-Node
• BIM Data

• K-Node 
Detail

GBC



GBC

출처 : S.O.M



2020’
Parc1



2020’
Parc1



Connection A

Connection B

Connection A

Connection B

Ladder

Frame
2020’
Parc1

출처 : ARUP



•

•



• Fin-Wall & Belt Wall Rebar Arrangement

Fin-Wall & 
Belt-Wall 
System



LCT

2020’



TYPICAL FLOOR MECHANICAL FLOOR

PT BELT WALL
THK. 1,500

SLAB
THK. 250

CORE WALLS

SLAB 
THK. 350

LCT

2020’



< PT Belt wall >

D19@150
2-D41@125

D41@125

22-D41

9- Tendon
(7-Ø15.2/덕트)

< RC BELT WALL > < PT BELT WALL >
18-D35

As = 3,500cm2 As = 1,000cm2

Aps = 176.4cm2

LCT

2020’



■ POST-TENSIONED BELT WALL 시공

LCT

2020’



■ POST-TENSIONED BELT WALL 시공

LCT

2020’



IJINBAY CITY

2020’



공동주택 기준층

FIN WALL
THK. 300~500mm

CORE WALL
THK. 600~800mm

LINK BEAM
D = 700mm

FLAT PLATE
THK. 250mm

철근 콘크리트 기둥
(중력하중 지지)

기계실층

FIN WALL & BELT WALL
THK. 400~500mm

CORE WALL
THK. 600~700mm

LINK BEAM
D = 3000~4000mm

FLAT PLATE
THK. 400mm
(기계실 상하부)

철근 콘크리트 기둥
(중력하중 지지)

IJINBAY CITY

2020’



IJINBAY CITY

2020’





Specialists



Core Design

▪

▪

▪

▪

▪



Mega Structure

▪

▪

▪

▪

▪

▪

▪



Sub-Structure
Design

▪

▪

▪

▪

▪

▪

Coordination



Building
Shaping

▪

▪

▪

▪



Wind Engineer



Cost Consultant



Cost Consultant

STRUCTURAL
COST

Shaping Strategies
Structural System 
Strategies

Construction 
Strategies

Material Strategies



Structural Engineer’s Role 

Structural 
Engineer

Architect Special 
Consultants

Communication

& Coordination

Plan Design Construction Monitoring

Communication

& Coordination


