
HOW TO MAKE HIGH RISE BUILDINGS 
ECO FRIENDLY



ILL-EFFECTS of HIGH RISE 
BUILDINGS



VISUAL POLLUTION

Visual pollution disturbs the visual areas of people by creating negative changes in the 
natural environment. Billboards, open storage of trash, space debris, telephone towers, 
electric wires, buildings and automobiles are forms of visual pollution. An overcrowding 

of an area causes visual pollution. 
Administrative Negligence- The local management of urban areas lose control over 

what is built and assembled in public places. As businesses look for ways to increase 
profits, cleanliness, architecture, logic and use of space in urban areas are suffering 
from visual clutter. The increase in high-rise buildings brings negative change to the 
visual and physical characteristics of a city, which reduces the readability of the city 

and destroys natural environments.



Effect on Nocturnal Ventilative 
Cooling

Nocturnal radiation is a major climatic factor to reduce the heat energy of urban 
mass – convective heat loss- in hot dry regions. The effect of that factor decrease 
by increasing the density and the height of built-up urban mass; High-rise buildings 
store solar energy during the day time and release it slowly in low speed of local 
wind especially at night. The vertical distance between cool wind above buildings 
roofs and ground surface are long that cause lower rate of radiant cooling during 

the nights. Buildings height that are similar with trees height- 12 m to 15m – 
penetrate nocturnal ventilative cooling to the ground level; Also enclosured courts 

store cool radiation through built-up urban area.



High-rise buildings increase urban 
temperature,decrease evaporation

Size and density of the built-up area effect urban areas temperatures. Centres of urban 
areas temperatures of large cities are higher - 2°- 10°c- than suburbs of countryside 
(Lechner, 1991). The largest elevations of the urban temperatures occur during clear 
and still-air nights, that is defined as "Urban Heat Island'. The density of high-rise 
building in city centres results in concentrated heat generation by the high-density land 
use ( traffic, lighting, heat exhaust,..), and contribute to the development of the urban 
heat island 



Effect on wind comfort in outdoors 
and indoors

Pedestrians may experience discomfort due to the high speed and turbulent wind in 
front and on the sides of these buildings. In addition to the chilling effect of the wind, it 
causes disturbances in walking, by blowing dust and leaves, blowing off hats, and so 
on. The problems in the building itself range from difficulties in opening entrance doors, 
noises from windows and various attachments, and rain penetration due to the lifting 
effect of the wind over the windward façade of the upper stories and the whole leeward 
façade. The problems to the environment include damage to plants, dowenwash of 
chimney flues, and erosion of deaches in the case of seafront buildings.



High rise buildings enhances air 
pollutants

Local wind speed near high-rise buildings are very high and troublesome, even in 
summer. The ventilation conditions in the urban space and major street with high 
vehicular traffic, have significant impact on the concentration of air pollutants at the 
street level. The higher the velocity and turbulence of the wind at street level, the 
greater is the mixing of the highly polluted low-level air with cleaner air flowing above 
the urban canopy



Effect on natural resources

Buildings and development have significant environmental impacts on our natural resources, 
including: 
According to surveys conducted in 2002, 107.3 million acres of the 1.983 billion acres of 
total land area in the U.S. is developed, which represents an increase of 24 percent in 
developed land over the past 10 years. 
In terms of energy, buildings accounted for 39.4 percent of total U.S. energy consumption 
and 67.9 percent of total U.S. electricity consumption in 2002. 
Building occupants use 12.2 percent of the total water consumed in the U.S. per day. 
Buildings, and the transportation infrastructure that serves them, replace natural surfaces 
with impermeable materials, creating runoff that washes pollutants and sediments into surface 
waters. Urban runoff constitutes a major threat to water resources, as it has been identified 
as the fourth leading source of impairment in rivers, third in lakes, and second on estuaries.



Effect on Social Life

One can lose his physical and psychological sense of safety and security when living in 
high- rise buildings detached from nature. Normal social relations of neighbourhoods 
suffer, and as the concept of these towers requires leaving open spaces between them 
to allow the circulation of air, it is a financial burden for the communities to reasonably 
fill these areas and develop them socially



Significant environmental issues In 
high rises.

With the rapid economic development and urbanisation in the past two decades, high-
rise residential buildings appear over the horizon as  mushrooms after a rain.  
As the housing markets are becoming more and more mature, the request for quality 
internal environment and micro-surroundings has become key issues for both the 
potential homebuyers and estate developers.



SOLUTION I: GREEN BUILDINGS



GREEN BUILDINGS
A green building is a structure that is environmentally responsible and resource-efficient 
throughout its life-cycle. These objectives expand and complement the classical building 
design concerns of economy, utility, durability, and comfort. 
Green buildings are designed to reduce the overall impact of the built environment on 
human health and the natural environment by: 
Efficiently using energy, water, and other resources 
Protecting occupant health and improving employee productivity 
Reducing waste, pollution and environment degradation 
For example, green buildings may incorporate sustainable materials in their construction 
(e.g., reused, recycled-content, or made from renewable resources); create healthy indoor 
environments with minimal pollutants (e.g., reduced product emissions); and/or feature 
landscaping that reduces water usage (e.g., by using native plants that survive without 
extra watering).



Benefits of green building

Buildings have an enormous impact on the environment, human health, and the 
economy. The successful adoption of green building strategies can maximise both the 
economic and environmental performance of buildings. Specific environmental, 
economic and social benefits are listed in Why Build Green?(epa.gov) 

Research continues to identify and clarify all of these benefits and costs of green 
building, and of how to achieve the greatest benefits at the lowest costs. 


http://epa.gov


Why Build Green?

Environmental 
benefits 

Enhance and protect 
biodiversity and ecosystems 
Improve air and water 
quality 
Reduce waste streams 
Conserve and restore 
natural resources

Economic benefits 
Reduce operating costs 
Create, expand, and shape 
markets for green product 
and services 
Improve occupant 
productivity 
Optimise life-cycle economic 
performance

Reference:epa.gov

http://epa.gov


Components of Green Building

Energy efficiency and renewable energy 

Water efficiency 

Environmentally preferable building 
materials and specifications 

Waste reduction 

Toxics reduction 

Indoor air quality 

Smart growth and sustainable development 



SOLUTION II: ECO 
FRIENDLY BUILDING 

MATERIAL



Wool Bricks

A brick made by adding wool and a 
natural polymer found in seaweed to clay 

of the brick 
It gives 37% more strength than burnt 

bricks



Sustainable Concrete

Crushed glass 

Reduces carbon dioxide 
emissions



Solar Tiles

They spend a large part of 
the day absorbing heat from 
the sun



Triple Glazed Windows

Super efficient. Do not allow 
sunlight to enter the building



Paper Insulation

Made from recycled paper and 
cardboard and then filled with chemical 

foam 
They are insect resistant



SOLUTION III: DIAGRID 
BUILDING SYSTEM



What is Diagrid building system?

Braced frame is a very efficient structural system in resisting lateral loads. It is mostly 
used in story-height and bay-width only. A similar scheme has been incorporated in larger 
scale spanning multiple stories and multiple bays in high-rises. Multiple bracings at the 
same level also have been used, which form a space truss structure such as the 27-story 
Alcan Building in San Francisco and the 76-story Bank of China Building in Hong Kong. 

Diagrid is a particular form of space truss. It consists of multiple diagonal elements that 
form a diagonal grid on the face of the structure. The diagonal grid makes the structure 
stable even without having any vertical columns. The concept of diagrid system in tall 
buildings has been around for a long time



Why Diagrid?

The inherent lateral stiffness and strength of the diagrid 
provides a significant advantage for the general stability 
requirement for the tower under gravity, wind and seismic 
loading. This results in a highly efficient structural system 
that consumes 20% less steel material in comparison to 
conventional moment frame structures.



Diagrid Concept

The 13-story IBM Building in Pittsburgh that was 
completed in 1963 is an early example of successful 
implementation of such system. Some other diagrid 
concepts have also been proposed, such as the 
design for Humana Headquarters competition by Sir 
Norman Foster in the early 1980s, but might have 
not been commissioned due to its relatively complex 
geometry and costly connections. The joints were 
difficult and not practical to be fabricated due to 
manufacturing constraints at the time. With not 
much precedence, developers and owners were 
reluctant in choosing diagrid designs despite its 
appealing aesthetics and structural advantages.



Recently, more buildings with diagrid system has been proposed and 
entered in design competitions. The booming trend is the result of 
improvements in technology and manufacturing techniques that allow 
for more precise and automated fabrication even for complex 
connections such as that in a diagrid building. Precision is an 
important aspect in diagrid system as the angles of the members at 
the node has to be maintained to ensure the triangular configuration 
of the members that gives the structure its stability and efficiency. The 
intersection nodes can now be produced in the shop in large number 
and delivered to site to be assembled with the straight members



The initial design of the Freedom Tower at the World Trade Center (2003, 
revised design of different system is under construction) in New York by Daniel 
Libeskind of SDL and David Childs of SOM is one of the examples of diagrid 

building system. Ross Wimer of SOM submitted another diagrid building 
system for Qatar Science Centre design competition (2002). 



The new headquarters for Central China Television (CCTV) by Rem Koolhass of OMA, 
which is currently under construction, is a good example of utilization of diagrid system 

structural efficiency to support building with challenging shapes. Probably the most 
famous examples of diagrid buildings are the Swiss Re (2004) in London and Hearst 
Tower (2006) in New York. Both high-rises, designed by Foster and Partners, have 
gained much publicity due to its distinctive appearance and acclaimed sustainability 
features. Furthermore, diagrid system can also be used for more complex building 
system such as Kaiserslautern Landmark (2007) in Germany (Figure 3-4). The 

diagrid structure designed by Kas Oosterhuis of Oosterhuis and Lénárd (ONL) is used 
to form bridge, station and landmark Tower described by one continuous line.



Diagrid has bold appearance. It is distinctive and easily recognized. If 
this is the intent of the architect, diagrid as a structural system provides 
additional aesthetic values to the building itself. Diagrid system also 
allow for the building to have no corner columns or even column free 
façade. Vertical columns often become obstruction to the outside view 
due to its close spacing for a framed tube building. The configuration 
and efficiency of diagrid system reduce the number of structural element 
required on the façade of the building, therefore present less obstruction 
to the outside view. The structural efficiency of diagrid system also 
makes interior columns unnecessary, therefore allow much flexibility on 
the floor plan. This is much preferred by architects and developers.






