Bamboo construction

Bamboo as a building material has high compressive strength and low weight. It has

; ===m Dbeen one of the most used building materials
as support for concrete. Housing is one of
the major area applications, especially in the
wake of residential shortages around the
globe.

Methods: For a bamboo to be used as a
~ building material, it must be worked on to
% create the desired shape, bend and length to
be used for structural or other purposes.

Following are the different works involved with the use of bamboo:

Foundation There is very limited use of bamboo as foundation material because
when in contact with the moisture laden surface they decay fast. However, this issue
can be tackled to quite an extent, through proper treatment using appropriate
chemicals.

The various types of foundations constructed with bamboo are:

a) Bamboo which is in direct contact with ground surface.

b) Bamboo fixed to rock or preformed concrete footings.

¢) Composite bamboo or concrete columns.

d) Bamboo piles.

walls: Bamboo is extensively used for
construction of walls and partitions. Posts and
beams are the main elements normally
constructed with bamboo provide a structural
framework for the walls. They are positioned in a
way to be able to withstand forces of nature. An
infill is used between framing elements to add
strength and stability to the walls.




Roofing: Bamboo is one of the best roofing materials and provides ample sturdiness
to the structure. It is a proven shield against the forces of nature or animals and is
considerably lighter weighted which makes them easy to install. The bamboo roofs

encompass purlins, rafters, and trusses.

Scaffolding: The ties are positioned in such a way that forces acting vertically downwards
lodge the nodes in the lashing. This technique has immense significance since the joints can
be re-aligned in the right degree.

Advantages:

1. Tensile strength: Bamboo has a higher tensile strength than steel because
its fibers run axially.



2. Fire Resistance: Capability of bamboo to resist fire is very high and it can
withstand temperature up to 4000 C. This is due to the presence of high
value of silicate acid and water.

3. Elasticity: Bamboo is widely preferred in earthquake-prone regions due to
its elastic features.

4. Weight of bamboo: Bamboos due to their low weight are easily displaced
or installed, making it very easy for transportation and construction.

Disadvantages:

1. Shrinkage: Bamboo shrinks much greater than any other type of timber,
especially when it loses water.

2. Durability: Bamboo should be treated sufficiently against insect or fungus
attack before being utilized for building purposes.



Dubai Land

Dubai's architecture revolution never stops. We will talk about one of the most

ambitious leisure developments ever proposed anywhere in the world costing $64.3
billion.

Dubai land was announced on 23 October 2003. It will have an area of 278 km? and
include 45 "mega projects" and 200 sub-projects.

It is not even complete and is already one of the most expensive projects in history.

The reason behind Dubai land was that some thought Dubai needed a major
attraction geared towards families. There are design aspects based on Arabian
Folklore, and plans for a Disney theme park, an IMAX theatre, and many other
attractions.

Dubai land is divided into six zones (worlds): Attractions and Experience World,
Sports and Outdoor World, Eco-Tourism World, Themed Leisure and Vacation World,
Retail and Entertainment World, and Downtown.

It will be twice the size of Walt Disney World Resort, and will be the largest collection
of theme parks in the world; however, no theme park in Dubai land will
surpass Disney's Animal Kingdom (located at Walt Disney World Resort) as the
world's largest theme park.

Construction was halted on this project in 2008, due to the financial crisis, and
resumed in 2013. Current estimates predict that Dubai land will open before 2020.

Dubai land is developed by "Dubai holding", a global investment company operating
in 14 different countries.



Dubai land plays a huge role in the diversion of emirate's economic plan by attracting
foreign investors



Dynamic Buildings

Buildings are no longer static. Architecture is reaching new and higher levels and,
now buildings are getting alive. Yes, buildings can move now.

Definition:

The dynamic building is the building that rotates on itself producing its own
electricity. Each floor of the building rotates separately in a certain interval of time.
The electricity generated in it is due to the wind turbine fitted between each rotating
floor. Similarly, each floor rotates to create a building that constantly changes shape,
resulting in unique structures. Meanwhile, the dynamic tower is a true green power
plant, as all the building work is performed in the workshop and prefabricated
portions have been used. This would allow the whole building to be constructed
more quickly as compared to other buildings.

Fundamental of Design:

A concrete core that includes the stairs, elevators, restrooms, as well as the service
pipes would be accommodated in the center of the core in the most architecturally
efficient manner. The rotation of building divides according to the portion in about
not more than six feet. The complete rotation of the building does take 180 minutes.



Methodology:

1- The first methodology of the dynamic building is related to the shape of the
building, which changes continuously. Each floor can rotate separately, changing
every second the shape of the building. The Rotating building takes on shapes
imposed on time, never appearing the same in any two given moments.

2- The second technical method that dynamic building brings is the method of
construction. Construction is totally based on fabrication. It is in the fact that the first
building produced in a factory, giving construction a new industrial approach. The
entire building aside from the concrete core is made of prefabricated units which
arrive at the construction site completely finished, including flooring, water piping,
air conditioning, and all finishes.

3- The third method of construction involves combining technology and luxury with
the environment. The building wind turbines positioned horizontally between each
floor and solar panels on its many roofs will produce energy making the tower the
first self-powered building. Thus, the Rotating Tower, a unique architectural solution,
becomes also a “green power plant” producing green energy for the city.

Advantages of Dynamic Building:

e Construction would be much quicker, resulting in the time saving of around
30% in the similarly sized traditional towers.

o Workers needed less in numbers in the site work because all the workers are
utilized in the factory work.

® Bigger, most stunning and luxury than the traditional buildings.
Independently rotating floor, giving residents the ability to choose a new
view at the touch of a button.

e Each modular apartment can be easily customized to the buyer desires.

Disadvantages of Dynamic Building:

e High tendency to twist.
e Difficult in keeping the spinning conditions constant.
e High air consumption.



Dubai Dynamic Tower:

The Dynamic Tower (also known as Dynamic Architecture Building) is a proposed
420-meter, 80-floor moving skyscraper, designed by architect David Fisher. Each
floor is designed to rotate independently, resulting in a changing shape of the tower.
Each floor is designed to rotate a maximum of six meters per minute, or one full
rotation in 180 minutes. It was proposed as the world's first prefabricated skyscraper
with 40 factory-built modules for each floor. Fisher said that 90% of the tower could
be built in a factory and shipped to the construction site. This would allow the entire
building to be built more quickly.

Building a dynamic tower is no longer impossible, but will it fly?



Hong Kong-Zhuhai-Macau Bridge

Time is wealth, therefore, nations race in the launch of mechanisms working to
accomplish the tasks and achieve the maximum use of time. In China, one of the
world's most crowded rivers and waterways, there are many obstacles that waste
time and prevent cities from connecting, which creates challenges to overcome
those obstacles.

In one of the biggest challenges in the world's bridge industry, it was the
construction of the world's longest bridge, the Hong Kong Zhuhai Macau Bridge,
which links three cities of Hong Kong and Zhuhai and Macao. The idea started in
1980 and continued to plan and think about how to overcome the obstacles of wind,
earthquakes, hurricanes, muddy seas and navigation for nearly 30 years until the
implementation of the project in 2007. It was inaugurated on October 23, 2018, at a
cost of about $ 20 billion.

Challenges:

The first challenge was that they should not interrupt the movement of navigation.
Every day, about 5000 ships pass through. After honing their ideas, they reached a
genius solution, which is a "tunnel".

The bridge was converted into a tunnel in the area where traffic congested. Because
the required amplitude is contrary to the pressure of water, it was hard for them to
dig the tunnel using big digging machines, so the solution was to make prefabricated
tunnels which are dropped into the water and installed side by side then covered
with the necessary materials.

The other challenge lay at the bridge's point of contact with the tunnel. It was
necessary to make an island in the water. The difficulty was that the rocks scatter
away from the spot to be covered because the bottom is soft, so the thought of
establishing the island through the landfill is not possible, which is why they made a
wall of large steel cylinders, filled with sand and installed at the bottom to form the
island and then discharged from the water.



Building the bridge structure, they had to establish three towers to carry the bridge
and because of the difficulty of establishing cranes which height will surpass the
bridge and interfere with the movement of aircraft taken from the nearby airport so
they assembled towers before installation and dragged them using cables to reach
the site and then dragged again to become vertical.

They had to avoid earthquakes, Engineers invented a new type of rubber that
disperses the energy of the motion in a motion that does not deliver vibrations to
the tower or road.

All these and other challenges were to build a 120-year-old bridge to serve the
present and the future and hence we conclude that the engineering world is full of
challenges and all you need to do is try.



Invisible Architecture
Encouraging design with all senses in mindAAA

Invisible architecture as its name suggests seeks to camouflage, to mask its buildings,
which, of course, remain present and in some cases are even enormous. But they
happen to get veiled, to merge with the landscape in which they are located.

What is it and how is it achieved?

Any home or commercial building that comes into being starts with a vision that is
typically first drawn out by an architect. In conjunction with building engineers, the
architect will come up with a design that is both practical and, in certain cases,
something that is truly aesthetically unique.

Invisible architecture achieves its distinctive look by focusing on ways in which to
minimize the very appearance of what's being built. Whether it's a building, a
walkway or a partition separating different areas, invisible architecture creates an
illusion of nothing being there. Often, this style is utilized when the architect wants
to accentuate the features of something else, such as the surrounding natural sights.

Below is an example of this type of architecture via the Cairns Botanic Gardens
Visitor Centre. Charles Wright Architects, which designed the building, stated that it

- “ was designed so that the surrounding

gardens would camouflage the

building and create a less intrusion to
the natural beauty of the area.



How invisible architecture is achieved?!
In many instances, invisible architectural designs incorporate a lot of mirrored glass,

particularly in buildings. The idea, as the name suggests, is to make the building as
invisible or inconspicuous as possible, so naturally mirrored glass plays a big role.
However, sometimes it can even be a matter of just using glass, so that people can
see inside/straight through the building from the outside and in. Below are a couple

of examples of this:

The Optical Glass House utilizes glass bricks so that people can see both out and
inside the house. However, the only truly visible section from the outside is the
garden, which stands front and center to create both greater privacy for the proper
living space and a peaceful, serene garden area that can be appreciated by those
inside and outside the home.

This Glass House is only a concept house, but, is built entirely of glass - even the
furniture. Unlike the above Optical Glass House, however, this one doesn't exactly
account for privacy. It's still an example of invisible architecture, of course, given you
can literally see right through it, but only those who love to have their entire lives on
display to the public would likely ever opt for this type of home.



Mirror Houses in South Tyrol by Peter Pichler, Italy

You might think that the use of mirrors in architecture is the preserve of experiments
or art installations, but Italian architect Peter Pichler has proved otherwise. His
clients, based on a farm in South Tyrol in the picturesque region of Trentino in Italy,
dreamed that their future nature retreat guesthouses would have a minimal visual
impact on a landscape carefully protected by the state.

Invisible architecture doesn't just apply to buildings, however. It can also be utilized
for things like privacy partitions, walkways, and public sculptures. One example is the
below pedestrian walkway, which is built into a body of water to create the illusion
that those who walk across it are literally walking through water. It is known as the
Moses Bridge, and is located in the Netherlands.

The concept is not as categorical as to be or not to be. It uses optical camouflage
and resorts to big screens, mirrors, reflecting surfaces, camcorders, tiny cameras and
screens, mimetic mesh, and a range of techniques to “cover” any three-dimensional
object regardless of size. The purpose is to make it “disappear” into a mirror and
merge with the surrounding landscape.



Vacuum Dewatering

Concrete

Many projects take time to be done because of the concrete. The concrete takes
time to stiffen, then you can remove the formwork. If you want to finish your project
early, so you need to know about the vacuum concrete.

Vacuum concrete is the type of concrete in which the excess water is removed for
improving concrete strength. The water is removed by use of vacuum mats
connected to a vacuum pump.

Vacuum processed concrete was first invented by “Billnar” in the United States in
1935.

The equipment needed:

Vacuum pump

Water separator
Filtering pad

Screed board vibrator

This method depends on the difference between the atmospheric pressure and the
pressure applied through the porous mats connected to the vacuum pump. These
mats are placed on the fine filter pads which prevent the removal of cement
together with the removal of water.

A vacuum is created by the vacuum pump. Its capacity is governed according to the
perimeter of the mat. The pressure’s magnitude of the applied vacuum is usually
about 0.08 MPa, which reduces the water content by 20%.



The withdrawal of water will produce the settlement of the concrete by an amount

of 3% of the depth over which the suction is applied. But vacuum dewatering is not

effective for water-cement ratio less than 0.4.

After 30 minutes of applying the vacuum, there will be a very little reduction of

water content and the concrete will be stiff.

The advantages of this technique:

The final strength of concrete is increased by about 25%.

The permeability of concrete is sufficiently decreased.

Vacuum concrete stiffens very rapidly, so the formwork can be removed
within 30 minutes of casting even on columns of 6 meters high.

The bond strength of vacuum concrete is about 20% higher.

The density of vacuum concrete is higher.

The surface of vacuum concrete is entirely free from pitting and the
uppermost 1/16 inch is highly resistant to abrasion. These characteristics are
of special importance in the construction of concrete structures which are to
be in contact with flowing water at a high velocity.

It bonds well to old concrete and can, therefore, be used for resurfacing road
slabs and other repair works.

The disadvantages of this technique:

The inherent porosity of the concrete allows water, oil, and grease to seep
through, consequently weakening the concrete.

Joints are a necessity for concrete floors (to accommodate shrinkage, thermal
movements, etc.) which can lead to joint breakage as well as seepage of the
above contaminants.



e Concrete floors generate dust due to the abrasive movement of vehicles
commonly found in industrial plants which can cause tangible and intangible
damage to plant and machinery, etc.

e The best-laid floor (Trimix) can have undulations of above 5mm (not normally
visible to the naked eye). While it is typically accepted in various engineering
industries, it must be kept in mind that heavy movement of vehicles can wear
out the surface faster.
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The increase in strength due to the vacuum dewatering is directly proportional to
the amount of water that is removed until reaching a critical value beyond which
there is no significant increase. Hence it is advised not to have prolonged dewatering
expecting an increase in strength. This critical value mainly depends on the thickness
of the concrete layer and the mix proportion.

From the above advantages and disadvantages, we can say that vacuum dewatering
is a double-edged weapon; we can’t use it continuously without looking at the
water-cement ratio. It needs experts to take the decision of using it according to the
current project and supervise the whole operation.
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