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“Most of the world’s urban population growth is occurring in 
subtropical and tropical zones. Designs that oblige people to 
use air-conditioning for indoor thermal comfort exacerbate 
the use of fossil fuel energy and CO2 emissions, and also 
impose significant long term costs on occupants as the costs 
of energy rises inexorably.”
Rosemary Kennedy & Shane Thompson, page 24
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“ In South Korea, there is an emphasis on 
family and social relationships. High-density 
residential developments are preferred because 
they support a strong sense of community. ”
The Haeundae I’Park is a 511,805-square meter (5,509,000-square foot) high-density mixed-
use development in Busan, South Korea which includes three high-rise residential towers (66, 
72 and 46 floors) and a total of 1,631 units. A 34-floor luxury hotel, a 9-floor office building, 
and a 3-floor retail building have been composed on a landscaped, waterfront site in the 
second largest city in Korea. Busan, a rapidly growing city with approximately 3.6 million 
residents, is located on the southeastern tip of the Korean peninsula. It is a bustling port city 
and a vacation destination, with a dramatic combination of both mountains and beaches as 
its natural setting.

Carla Swickerath

Case Study: Haeundae I’Park, Busan

for the project and will serve as a public 

attraction for visitors and residents. 

The project is designed as a unique 

composition expressed in a series of dynamic 

volumes on the Busan waterfront that 

harmonize with the landscape and celebrate 

the city’s spectacular setting of mountains, 

rivers and the sea. The buildings are sculpted 

to express the dramatic beauty and power of 

the ocean. The curvilinear geometry of the 

buildings alludes to their context; the grace 

and force of ocean waves; the unique 

composition of the petals of a flower; 

wind-filled sails of ships on the water; and by 

subtle, elegant curves in traditional Korean 

architecture. 

Design Context

The Korean residential market is unique and 

the design of the Haeundae I’Park had to 

respond in a meaningful way to the specific 

cultural and economic issues. In South Korea 

it is considered desirable to live in cities and, 

as with most major urban centers, land prices 

are incredibly high. Large scale, high-rise 

developments are the most efficient and 

profitable way to provide housing that meets 

the demands of the market. Therefore the 

market has very rigorous efficiency standards 

that are challenging to achieve. Design 

solutions need to be creative and practical to 

maximize and values. The market’s emphasis 

on ownership also drives the quality, diversity 

and quantity of residential units which 

become more than just a living space, but 

also a major investment for the future. The 

quality of design, sense of community and 

amenities provided not only make for very 

attractive, livable residential developments, 

but become assets that help the units hold 

their value over time. 

The main challenge of the project was to 

create a balanced composition with 

maximum views and livability with a large 

program on a very dense site. The design had 

to meet rigorous efficiency expectations and 

moderate construction costs while 

maximizing sweeping views of the ocean, the 

marina, the mountains, the Gwang-An bridge 

and the landscape and the city of Busan. 

To find innovative solutions, multiple 

strategies for the massing of the program on 

the site were studied. Instead of simply 

extruding the typical building footprints to 

their maximum heights, the footprints of the 

towers are made of a sculpted shape in plan 

(see Figure 1), the heights are varied and the 

profiles are tapered to create a three-

dimensional composition on the horizon. The 

varying heights of the buildings help to break 

down the overall massing of the residential 

tower complex (see Figure 2). Instead of 

simply extruding the footprints of the 

buildings to an equal height, the design 

redistributes the allowed massing and height 

of the towers to create variation in the 

composition of the towers while meeting the 

maximum FAR for the development. 

The balance of the tower composition as a 

whole also depends upon the breaking down 

of the large, solid mass of each tower form. By 

creating an interlocking tower that is made of 

two distinct forms, the design allows for only 

half of the mass to be raised as a tip instead of 

the entire, large mass of the tower. The 

intention is to create the most positive effect 

with the most practical solution. 

These strategies not only give the project and 

the city of Busan a new landmark and a new 

image of residential development, which in 

Korea is traditionally quite formulaic, they also 

help maximize the view corridors of all the 

apartments as well as bring the most light 

possible into the site and the developments 

beyond the site. Redistributing the massing 

makes the very large development seem 

more slender on the skyline. Also, the varied 

forms create unique and exciting spaces 

between the buildings that add interest and 

variety to the entire development from inside 

and out. 

The project maintains efficient floor plates and 

repeatable construction for about two-thirds 

of the height of each tower. The extruded 

footprints change shape only at the tops of 

the buildings, when they taper up, culminat-

ing in the tower tips. Even when the tops of 

the buildings do taper, about half of the floor 

plate remains the same (see Figure 3). One 

half of the floor plate is extruded directly to its 

maximum height with no tapering. The same 

tower footprint is used in each residential 

tower, one being a mirror image of the other 

two, to create the same footprint which eases 

the efficiency of the development while 

Figure 1. Typical residential floor plan © Studio Daniel Libeskind

The I’Park development creates a new, 

forward-looking image for The Hyundai 

Development Company (HDC) and a new 

vision for residential living in Busan. Built on a 

landfill site along the waterfront, the three 

residential towers soar to 297 meters (974 

feet), 277 meters (909 feet) and 210 meters 

(689 feet). The highest tower is the tallest 

residential building in Asia. Essential to the 

design of the Haeundae I’Park complex is the 

integration of the development into the 

Haeundae Marina city site to the west. The 

marina’s development by the same owner 

(HDC) will be part of the residential amenities 

Figure 2. Haeundae I’Park, Busan © Studio Daniel Libeskind
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Perched some 3,350 meters (11,000 feet) up a 

volcano, the Mauna Loa observatory in Hawaii 

has been measuring CO
2
 in the atmosphere 

since 1958. The Mauna Loa readings, made 

famous in Al Gore’s documentary “An 

Inconvenient Truth,” show an upward trend as 

emissions pour into the atmosphere and, 

each spring, the total CO
2
 level creeps above 

the previous year’s high to set a new record. 

Scientists at the observatory claim that CO
2
 

levels in the atmosphere now stand at 387 

parts per million (ppm), up almost 40% since 

the industrial revolution and the highest for at 

least the last 650,000 years.

“Should turbines be deployed on every 
building? Probably not, but I’m sure in time 
there will be more pioneering examples of 
project collaborations resulting in highly 
innovative solutions.”
The world is constantly changing. Our energy demands are increasing daily and global 
population is expected to increase by another 50% to 9 billion people by 2050. Traditional 
consumption of non-renewable natural resources continues at an alarming pace, with carbon 
pollution contributing significantly to global warming. 
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Figure 1. Strata SE1, London © Will Pryce

Integrating Wind Turbines in Tall Buildings

There is still time to effect a tangible change if 

we act soon. We do have a choice. 

Governments across the world are taking note 

and as a result building legislation is aligning 

itself to reduce CO
2
 emissions. Investors, 

developers and occupiers look to designers 

and engineers for innovative solutions that 

will meet these requirements through gradual 

change.

As part of this initiative, in London, there is 

now a town-planning policy guidance 

requirement for providing a reasonable 

percentage of on-site renewable energy 

within new developments to meet part of the 

building’s energy load requirement.

However, that percentage can be widely 

different in terms of the actual energy 

quantum and is directly correlated to the 

building’s use. Traditional energy demands for 

differing building types drive higher or lower 

load requirements. In general terms, for 

example, traditional retail malls have greater 

loads than residential schemes. Architects and 

designers across the globe are encouraging 

developers and occupiers to improve their 

operational requirements with respect to 

energy solutions. 

We all have a duty to consider how we use 

energy in our daily lives. Do we share 

common resources or each use our own? 

Location dictates a great deal of how we live 

our lives. As an example, I live in Central 

London and therefore use public transport to 

get around – there is little need for a private 

car.

There is a step change mantra in London 

policy which looks at energy philosophy as a 

sequence of three simple steps: Lean, Clean 

and Green.

• Lean is a question of required 

consumption – that is, how much 

energy do we really need to perform the 

daily duties within our working and 

living environments. 

• Clean is a question of how we can use 

the most energy efficient equipment to 

deliver our energy demands. 

• Finally, Green looks to utilize a renewable 

energy source in order to provide a 

percentage of the energy supply within 

a given development.

Considerations for each approach varies 

across every project we undertake depending 

on site location, constraints and the Client’s 

Brief  and Program. In this particular context, 

no single solution fits all, so the final choice 

becomes a question of appropriateness.

Wind turbines in buildings are not the only 

solution for addressing these issues but when 

project drivers are aligning towards that 

solution they do offer a green – and visually 

stimulating – source of energy.

For the Strata SE1 project – Central London’s 

tallest residential development (see Figure 1) 

– the design team considered the feasibility of 

a number of options in order to find the most 

appropriate Lean, Clean and Green solutions.

By virtue of being a residential building the 

overall energy consumption loads are 

considerably less than a similar sized retail or 

commercial office development and therefore 

the possibility of attaining the desired 

percentage of on-site renewable energy is an 

achievable requirement.

Design Solutions 

The first point to establish is that we didn’t set 

out to design a building with wind turbines 

– they arrived through an intensive series of 

design considerations, evaluating each 

available renewable option on its own merits 

and in the context of the site and a tall 

building (see Figure 2).

Ground source water solutions were 

considered but the extreme constraints of the 

site meant that the water pools would not be 

sufficiently distant from each other to prove 

practicable. In addition, energy savings would 

be dissipated when pumped through the 

height of the entire building.

Photo voltaic solutions were also considered, 

but the technology available at the time 

(2005) would have resulted in 80% of the 

southern elevation being covered with photo 

voltaic (PV) cells, severely compromising the 

quantity of glazing necessary to provide 

adequate day-lighting into and views from 

the apartments. Commercial issues prevalent 

in 2005 would also have made this option too 

expensive, added to which photo voltaic have 

a limited shelf-life of circa 15 years and need 

to be kept scrupulously clean. This solution 

would have had significant implications for 

service charges. Integrating photo voltaic 

would also have adversely inflated the cost of 

the façade per square meter. 

Equally, biomass boiler solutions were 

discussed but the continual energy costs 

associated with the transport and delivery of 

the fuel, and the availability issues of such fuel, 

together with the requirement for a 

150-meter (492-foot) flue running the entire 

height of the building – meant that this 

solution was discounted. 

As such, a number of factors pointed towards 

a wind-based solution for the building. 

Orientation
The building’s orientation and concave 

southern elevation – a direct result of 

respecting the daylight requirements of the 

neighboring properties – produced a number 

of positives. The wind rose for London has a 

predominantly south-westerly axis in 

summer-time and the curved elevation was 

suitably oriented to capture wind from this 

direction (see Figure 3). 

Photovoltaics

Sustainability
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Biomass boiler
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through pumping over height of building

Figure 2. Sustainability options © BFLS Figure 3. Harnessing wind study © BFLS
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Introduction

The Kajima Cut & Take Down (C&TD) method 

is also known as the Daruma Otoshi Method. 

Daruma Otoshi refers to a traditional Japanese 

game toy, which has the object of knocking 

off the bottom piece of a tower of wooden 

blocks without causing the tower to fall over. 

Just like a Daruma Otoshi, the C&TD-method 

demolishes a building from the bottom up 

with much of the  demolition work being 

done at ground level. 

The KC&DT method was used to demolish 

two of three towers of Kajima’s former head 

quarter complex in Akasaka-mitsuke, a town 

in the Minato-ku ward in Tokyo (see Figure 1). 

There have been a good number of chimneys 

or other structures which have utilized 

hydraulic jacks to demolish a structure from 

the bottom up, but never before buildings. 

The towers of Kajima HQ are thus presumed 

the first examples of applying this method to 

tall buildings. This paper discusses this 

method and its techniques by sharing the 

experience gained during its maiden 

implementation. 

Conventional Demolition Methods

The following elaborates on a number of 

drawbacks to using the conventional 

demolition method compared to the C&TD 

method (see Figure 2).

“Using conventional demolition methods, ten 
different materials could have been recycled on 
the job site, returning a recycling rate of 55%. 
The C&TD method allowed recycling of 20 
kinds of material with a 93% recycling rate.” 
In recent years, several tall buildings in Japan that were built in the 1960s have been 
dismantled. These are amongst the oldest tall buildings in Japan as, until 1963, regulation 
prohibited buildings taller than 31 meters (102 feet) because of earthquakes. In response, the 
Japanese construction company Kajima Corporation developed a building demolition 
technique that involves using hydraulic jacks to demolish a building from the bottom up, one 
floor at a time. As tall buildings are often located in dense urban areas, blowing up a structure 
with explosives, or using a wrecking ball are not always an option. 
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square, the Global HQ building of Nippon Express, 
Phase 2 of the East-Shinagawa redevelopment project, 
Kajima’s Akasaka Annex Building and Kajima’s new 
R&D Center building. He was also responsible for 
desiging a tubular structure with concrete-filled steel.
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Figure 2. Comparison between demolition methods © Kajima

A New Demolition Method for Tall Buildings
Kajima Cut & Take Down Method

Installing a crane
The conventional method uses a heavy crane 

which is hoisted on top of the building. The 

tower is lowered by dismantling materials 

from the top floor down. 

Reinforcing floors
A conventional building floor does not have 

the capacity to hold a heavy crane and 

dismantled waste materials. As a result, each 

floor must be reinforced before demolition 

work starts.

Demolition provisions
When demolishing a building, often 

scaffolding with canvas or outer panels need 

to be installed to prevent dust, noise and 

vibration from spreading into the surrounding 

area. 50 meters (164 feet) is considered to be 

the maximum height for the structural 

strength of scaffolding. For a building taller 

than 50 meters (164 feet), a construction 

elevator needs to be installed on the outer 

façade of the building.

Environmental issues
Dropped waste materials pose a great risk for 

laborers when demolishing a tall building. 

Also, to prevent dust from spreading while 

using conventional demolishing methods, 

water is sprayed on to the demolished 

material. However, running water naturally 

Figure 1. Kajima  Cut & Take Down (C&TD) method used on Kajima’s former headquarters in Tokyo© Kajima

Shigeru Yoshikai
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flows down to the lower floors, which requires 

additional effort to drain the waste water. One 

also needs to prevent the water from 

spreading around the neighborhood. Another 

concern is sparks caused by gas cutting 

equipment used on steel, which may ignite a 

fire when in contact with combustible 

materials.

C+TD Case Study: Kajima Corp. 
Headquarters

Kajima’s former HQ was housed in three 

buildings (See Figure 3). The site on which the 

towers stood is 85 meters (279 feet) wide and 

60 meters (197 feet) long, with a 2.4-meter (8 

foot) altitude difference across the site. An 

Figure 3. Kajima Corp. former headquarters site layout © Kajima

office building is located directly to the east of 

the site, and a residential building can be 

found to the north of it. There are public 

pedestrian paths along the site perimeter, 

which require extra caution for noise, vibration 

and safety issues (see Figure 3).

Out of three buildings, it was decided to apply 

the new method on the buildings No. 1 and 

No. 2, which are the two high-rise buildings. 

These buildings were also selected Due to 

their a steel structure, which makes it easier to 

cut the columns. Building No. 3 building was a 

low-rise building, to which was applied a 

conventional demolition method. 

The load bearing structure of building No.1 

consisted of a grid of 5 x 4 columns with 4 x 3 

spans of 7.5 meters (24.6 feet) and weight of 

7,139 tons. Building No. 2 had a 6 x 4 column 

structure and hence a grid of 5 x 3 span, 

weighing 9,973 tons. 

Demolition Cycle

In a nutshell, the basic cycle of the C&TD 

method is to place temporary columns near a 

structural column, take out the column, place 

a hydraulic jack to support the second floors 

and up, use the hydraulic jacks to lower the 

building, and demolish the floors and walls 

(see Figure 4).

Hydraulic jacks
Based on the structural study, custom 

hydraulic jacks were ordered with a lifting  
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Talking Tall: The CTBUH Chairmanship 

Professor Sang Dae Kim (see Figure 1) 
assumed the position of Chairman of the 
Council during the CTBUH Chicago 
Conference in October 2009, when the gavel 
was passed to him from then-chairman David 
Scott. Among his many achievements, 
Professor Kim significantly expanded the 
CTBUH brand to many parts of Asia during his 
tenure, while also initiating projects aimed at 
encouraging a stronger involvement from tall 
building research professionals.

Assuming the Chairman’s position in a not-for-profit organization is always an honorable matter, and especially so when that organization is 
focused on high-rise building. Since Lynn Beedle laid the foundations for the Council on Tall Buildings and Urban Habitat in 1969, eleven 
outstanding chairmen have led the Council. This October, the Council welcomes its 12th, as the Board of Trustees inaugurates Timothy Johnson 
to succeed Professor Sang Dae Kim as chairman, who has now successfully completed his two-year term. Professor Kim will pass the Chairman’s 
gavel during the 2011 CTBUH Conference in Seoul. In this edition of Talking Tall, we talk with the outgoing and incoming chairman to learn 
about their experiences and ambitions. Given that both are well-established professionals in the tall building world, we also take the 
opportunity to reflect on the current and future development of tall buildings in general.

An interview with Professor Sang Dae Kim (current CTBUH Chairman) & Timothy Johnson (CTBUH Chairman-elect) by Jan Klerks, CTBUH 
Communications Manager/Journal Editor, on the eve of the chairmanship transition.

Interview

Figure 1. Professor Kim speaking at the CTBUH 8th 
Awards Dinner in Chicago in 2009

Timothy Johnson (see Figure 2) who will 
assume the position of the CTBUH Chairman 
in October 2011, was appointed as a member 
of the Board of Trustees in 2009. Before that, 
Mr. Johnson was chair of the CTBUH Awards 
Committee 2006–2008, a member of the 
Advisory Group and Editorial Board of the 
CTBUH Journal. 
 
What project established during your term 
are you most proud of?

Kim: I think that in recent years the CTBUH has 
become more of an international 
organization. Since I assumed the position of 
Chairman, the number of country 
representatives has increased from 21 to 31. In 
many Asian countries, and especially in China 
and Japan, the Council was a relatively 
unknown organization. Now, our new country 
representatives are working very hard to 
successfully promote the Council in their 
respective countries. One of the most 
prominent activities I was able to accomplish 
in this light is the publication of a translated 
CTBUH Journal in both Chinese and Korean. In 
South Korea every issue of the Journal is 
translated and distributed among 
professionals in the field of architecture. 

I am also proud to have overseen the creation 
of three new Working Groups, which will be 

studying the topics of Structural Outriggers, 
Foundations, and Column Shortening. All 
three have already worked very hard towards 
publishing a CTBUH Design Guide, and are 
expected to present their drafts in the near 
future. I have also been able to set up the 
organizational structure for a new research 
journal, of which the first issue will be 
published in 2012. 

I have also accomplished my goal to help 
bring in more organizational members. Not 
only does this benefit the financial stability of 
the Council, it also benefits through getting 
more members involved in our activities.  
 
Are there any ambitions which you initiated 
which need more time to establish 
themselves?

Kim: The CTBUH was founded by Lynn S. 
Beedle, who was a devoted professor himself. 
However, involvement from academia in the 
Council is currently modest compared to the 
number of professionals involved. As an 
academic myself, I hope for the Council to 
become a gathering place where profession-
als and researchers meet and exchange ideas, 
knowledge and experiences. I also hope that 
the CTBUH Congresses, which are organized 
every three to five years, will offer great 
opportunities to present pure research papers.

 

“In many ways, modern tall building design may be in just its 
rambunctious teenage years. It’s exciting, naive, and still has room to 
mature. The future is very bright as the world continues to grow, people 
continue to flock to cities for opportunity and a lifestyle which is rich in 
diversity and energy.”  

Tim Johnson, NBBJ, CTBUH Chairman-elect
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What established activities of the Council 
are you most proud of? 

Johnson: My first significant undertaking with 
the Council was to define and lead its annual 
awards program. Although it existed prior to 
my role, it wasn’t well defined or attracting the 
kind of projects I would say lead the world of 
tall building design. Our first mission was to 
define the parameters in order to attract the 
top projects from around the world. Then we 
needed to promote it. The Council staff did a 
great job in helping to support this. I believe 
the design fundamentals and quality of the 
award submissions and ultimately the winners 
have risen the bar and profile of the Council as 
a leading building awards program. This has 
been sustained through recent award chairs 
as well, which to me signifies that it now has a 
strong and sustainable foundation. 
 
As the first architect to lead the Council, 
what is it you are looking for in a tall 
building?

Johnson: When it comes to the characteristics 
that I applaud in tall buildings, first and 
foremost I believe that tall buildings need to 
integrate well with their urban context. Tall 
buildings have a major influence on the cities 
in which they are built, and they should meet 
the ground plane as significantly as they meet 
the sky plane. Secondly, as a sustainable 
strategy, tall buildings need to do everything 
they can to minimize their effects on the 
environment. The industry has a lot of room 
to grow in this regard and some of the most 
exciting buildings in the future will make great 
advances in sustainability. And finally, tall 
buildings need to have a relationship with 
their location. Every city is unique in its 
culture, climate, and development conditions 
and I think it is essential that the building 
design reflects this. This will then create 
unique buildings around the world that make 
their special aspects legible. 
 
While on tall buildings, Professor Kim has 
already observed in the opening words of 
this Journal that tall buildings have become 
taller and more numerous during his tenure. 
What is your take on the development to 
build taller and taller?

Kim: I am often asked how high a tall building 
can go. Now we have a proposed tower that 
is going to be at least one kilometer tall, the 
question will be if we can go even taller? This 
question is a bit tricky to answer. Some people 
say there is no limit in terms of engineering 
but one must also realize that it is not easy to 
predict what difficulties we would be facing 
when they reach that height. But there are 
other issues with supertall buildings as well. I 
would like to offer the example of the Lotte 
Jamsil Super Tower in Seoul (556 meters/1,823 
feet/123 floors). This project was actually 
initiated 17 years ago, but the design process 
did not start until recently because it had not 
been approved by the South Korean 
government. Rules and regulations posed 
excessive restrictions. But also other 
authorities, such as the air force, did not look 
favorable toward the project either. I realized 
that the Council could play a part in this, not 
so much by promoting tall buildings, but 
more so in helping governments to make 
decisions regarding tall buildings by providing 
facts and rational arguments, as these don’t 
always seem to be present in the discussion. 

Johnson: The taller you go, the more we all 
need to work together as a team. Clients, 
architects, engineers, contractors, and special 
consultants such as wind tunnel experts, 
vertical transportation manufacturers, 
enclosure consultants, etc. need to work 
together with a common goal. It is not by 
chance that Lynn Beedle saw the importance 
of this many years ago when the Council was 
formed, and I think he would be quite proud 
to see collaboration as a key to the industry 
moving forward. The Council embraces this. It 
is a major strategic advantage of the 
organization. 
 
Being tall building experts, you both have 
extensive hands-on experience. What do 
you think are other timely and interesting 
topics when it comes to tall buildings 
today?

Johnson: When you think about it, the tall 
building has not really changed dramatically 
in the past 50 years. We are starting to see 
signs of change for all sorts of reasons. As an 
example, the multi-mixed-use project is 
becoming quite common today and I think 

Figure 2. Tim Johnson at the CTBUH 7th Awards Dinner in 
Chicago in 2008

that will continue to diversify which will lead 
to even more interesting tall buildings and 
solutions offering urban living, working and 
playing. Although we are somewhere in the 
midst of the largest construction boom in the 
history of the world, there are still 3 billion 
people on the way in the next 40 years. How 
will we address this fact as we consider the 
condition of cities and building in general? I 
think that tall buildings which are successfully 
integrated into the urban habitat will play a 
major role in this question.

Kim: My main interests in tall buildings are 
mostly about design and construction, 
especially on how to design a tall building 
both beautifully and safely in terms of 
structure. Now I see that actual users of the 
building are as important as its design. As 
much as tall buildings need to be beautiful, 
they also need residents in order to realize 
that beauty. I have a better understanding 
now of the usability aspects of tall buildings.  
 
How will you stay involved with the Council?

Kim: My two-year term has passed fast. Now 
that I am stepping down, I have finally got 
used to it all! But in the mean time I was able 
to visit many countries and meet with local 
country representatives. With the comprehen-
sive views and experiences gained during my 
time as chairman, I am able to continue to 
assist CTBUH leaders through my new 
position of Vice-Chair. We have built up a 
great reputation as an organization. The  


