Post Modernism

In principle, what is Post-modernism?

Post-modernism literally means "Post-Modernity"

In fact, Postmodernism emerged in the 1960s as a reaction against the perceived shortcomings
of modern architecture, particularly its rigid doctrines, its uniformity, its lack of ornament, and its
habit of ignoring the history and culture of the cities where it appeared.

Is Architecture ashamed of postmodernism
let's see and then decide

Generally, history can be divided into three periods; The Ancient World that ended with the fall of
the Roman Empire, The Middle Ages and it lasted until the Renaissance period and lastly, The
Modern World which was a little bit controversial.

Then, what are the differences between The Modern World and Historic Architecture?

Modernism tends to present a fragmented view of human subjectivity and history, however, it
presents this fragmentation as something tragic, something to be lamented and mourned as a loss.
Various modern works try to uphold the idea that works of art can provide the unity, coherence,
and meaning which has been lost in most of modern life; art will do what other human institutions
fail to do.

Here are some examples that will enable us to visualize "Post-Modernism"

This housing complex in Amsterdam is made up of two
staggered pyramids.

"Des Pyramides" takes traditional Dutch brick town houses,
extracts two of their gables, and blows them up to a
monumental scale as apartment blocks. The use of a
pyramidal form is considered as a sign of maintain the cultural

aspect of the city.
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De Piramides, by Soeters Van Eldonk

At a historical location, next to
Blaak Station and the largest open
air fresh food and hardware market
in Rotterdam, "Markthal" the first
covered market in Netherlands was

realized.Markthal includes a huge

market floor Markthal Rotterdam / MVRDY in the ground floor under an arch of apartments.



https://en.wikipedia.org/wiki/Modern_architecture

Its shape, colorful interior and magnificent height turn Markthal into a unique spectacle. Not only its
shape and size, but also how different functions are combined in one building in an effective way.
This combination includes a fresh food market, restaurants, supermarket and an underground
parking which is found nowhere else in the world. The Architect is rather obsessed with modernism
which is noticeable in the materials, structure and form, however,

Inntel hotel Netherlands

Studio WAM Architects have completed" Inntel
hotel" that looks like a pile of wooden facades
that are typical to traditional houses in the
region. The new Inntel hotel in Zaandam is
without a shadow of a doubt, the main
eye-stopper in the revamped town centre and a
building that has set many tongues wagging in
Netherlands. The iconic green wooden houses of
the Zaan region were the fount of inspiration for the hotel’s designer. In addition, The town centre,

station area of Zaandam and the hub of the Zaanstad municipality in the province of North Holland,
are currently being radically restructured. The ‘Inverdan’ urban redevelopment scheme was set by
Soeters Van Eldonk architects, a plan that reinstates the historical street layout, reopens a canal and
restores an atmosphere of congeniality to Zaandam’s heart along with using today's technological
methods in structure and materials.

As you can see that the interior décor of this home is kept
simple, clean and natural. The furnishing feature elements of
steel and wood are incorporated to help highlight the
contrast between historic and modern architecture.
Everything is kept simple so that the blueprint of the home
and the materials used in its design are allowed to take
center. Modernism is clearly visualized through its
outstanding structural system as well as the excessive use of
steel members. On the other hand, the revival of historic
architecture is maintained throughout wooden cladding.

Therefore, modern architects express themselves through
simplicity, clear views of structural elements and by
eschewing unnecessary design

Mew City Seoul Korea




Dubai Creek tower

Dubai Creek Tower is a hyper-tall tower that is
under construction in Dubai, the tower is
expected to be the World's Tallest Building in
2020.

Dubai Creek Tower will be built on a site in the
vicinity of Dubai Creek, which is a waterfront area
located near Ras Al Khor National Wildlife
Sanctuary, Dubai Creek was the city's center of
history and culture. A large project named Dubai
Creek Harbor is being developed there, where lots
of new buildings will be built. Dubai Creek Harbor
is planned to be new district in Dubai, just like
Dubai Marina Business Bay and Downtown Dubai.

Dubai creek harbor located 8 Kilometers east of
burj khalifa and is considered to be three times the size of Downtown Dubai, covering an area of 6
square kilometers. Dubai creek tower will be the centerpiece of this project and it'll be mainly used
for observation decks or sky gardens. Moreover, it consists of 20 floors occupied by hotels,
restaurants and even residences. The antenna on the peak of its magnificent height of 1400 meters
will be used for broadcasting.

Dubai Creek Tower was designed by Santiago Spanish-Swiss architect. Santiago claims the
inspiration of his design was drew from the natural form of lily, a kind of plant that can be found in
desert areas, lily also inspired the footprint shape of Burj Khalifa. The most distinctive feature of
Dubai Creek Tower is those cable arrays, which was inspired by the ribbing of lily leaves. These
sturdy cables connect the tower to the anchors that spread on the ground on two sides of the
tower, making the structure more stable and safely to be built to over 1300 meter Apart from the
cable array, the tower itself resembles a minaret, which is a sort of structure and feature prevailed
in Islamic architecture. The tower is mostly comprised of a slender stem, which serves as the spine
of the tower, there is an elongated oval-shaped structure near the tip of the tower, evoking the bud
of lily, the diameter of bud is much larger than the stem, and this makes the tower look more
majestic.

Last but not least, it's a supported tower, which means the construction time will be much shorter,
for reference, the 629-meter KVLY TV Mast in North Dakota took only 30 days to complete, so
completion in 2020 is totally possible. It is estimated the construction for the tower will cost AED
3.67 billion which equal to 1 billion US Dollars.
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POSTMODERN ARCHITECTURE

OnPostmodemism.com
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Ductile Concrete

“A small crack in concrete is the beginning of a sad story for engineers, can you imagine what a large
one can do?” said an engineer. The collapse of reinforced concrete buildings is preventable if failure
is ductile rather than brittle with large energy dissipation capacity. Engineered cementitious
composites (ECC) also called bendable concrete were first developed in the mid-1980s, and consist
of a mixture Portland cement, water, sand and short, discontinuous polymeric fibers, whose volume
fraction in the mix is limited to 2%. One of the chief advantages of ECC is their high-level ductility,
making the material far less susceptible to the various forms of cracking or degradation that afflict
stronger yet more brittle forms of concrete, furthermore, ECC has a strain capacity in the range of
3-7% compared to .01% for ordinary concrete; therefore, acts like a ductile material. The fibers
create many micro cracks with a very specific width (typically below 100 um[0.004 in.]), rather than
a few very large crack (as in ordinary concrete), this allows ECC to deform without catastrophic
failure. The advantages of providing ductility to concrete are:

1-A ductile RC structure may take care of overloading, load
reversals, impact and secondary stresses due to differential
settlements of foundations.

2- A ductile reinforced concrete structure gives the occupants
sufficient time to vacate the structure by showing large
deformations before its final collapse.

3- Ductility property of a material absorbs shocks induced by
dynamic loads, thereby reducing the risk of failure during an
earthquake.

Thus ductility of concrete is, in fact, one of the most important
factors affecting its performance and properties. The unique




ductile properties of ECC lie in the composite constituent tailoring. A fiber has several attributes —
length, diameter, strength, elastic modulus, etc. The Interface has chemical and frictional bonds, as
well as other characteristics such as slip-hardening behaviour. Also, a cementitious matrix has
fracture toughness, elastic modulus, and a flaw size which can be controlled within a certain range.
The tailoring process selects or otherwise modifies these "micromechanical” parameters so that
their combination gives rise to the ECC composite with its attendant properties. Tailoring is guided
by micromechanical analyses which quantitatively accounts for the mechanical interactions
between the fiber, matrix, and interface when the composite is loaded. ECC isn't as ideal as it seems
:to be. Here are some of its disadvantages

1- The cost of ductile concrete is one to three times greater than conventional concrete.

2- Large aggregates are eliminated in the mixture, resulting in a higher cement content compared
with normal conventional concrete.

3- High cement usage results in undesired high hydration heat as well as high material cost.

ECC has been successfully applied to dam repair, bridge deck overlays, coupling beams in high rise
buildings, and other structural systems, Thanks to the University of Michigan that we now have ECC
changing the future of construction. ECC has various field applications as follows:

1-The one km long Mihara Bridge in Hokkaido, Japan was opened in 2005.The steel-reinforced road
bed contains nearly 800 m3 of ECC material. The tensile
ductility and tight crack control behaviour of ECC led to a
40% reduction in material used during construction.

2-Thirty m® of material was used and delivered on-site in
standard mixing trucks. Due to the unique mechanical
properties of ECC, this deck also used less material than
a proposed deck made of conventional concrete.

3-An earth retaining wall in Gifu, Japan, was repaired

. . . Mihara Bridge, Japan
using ECC in 2003. Conventional concrete could not be used AR due to

the severity of the cracking in the original structure, which would have caused reflective cracking.
ECC was intended to minimize this danger; after one year only microcracks of tolerable width were
observed.

Concrete’s history is very long and full of success and failure, but developing concrete is essential for
meeting the requirements of every age. That’s why scientists and engineers keep trying to come up
with ideas to develop concrete and ductile concrete is a major progress. concrete develops day by
day, and maybe the next idea will be yours.
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The Big Dig



Boston’s Central Artery/Tunnel Project, commonly known as the Big Dig, was the largest, most
complex, furthermore, the most technically challenging highway project in American history. It was
built through the heart of one of the nation’s oldest cities. Its list of engineering firsts include the
deepest underwater connection and the largest slurry-wall application in North America,
unprecedented ground freezing, extensive deep-soil mixing programs to stabilize Boston’s soils, the
world’s widest cable-stayed bridge, last but not least, the largest tunnel-ventilation Planning began in
.system in the world the construction work was 1982,carried out between 1991 and 2006; and the
project concluded on December 31, 2007. The final cost of the project was $22 billion which is ten
times the original cost. Facing many obstacles and problems like cost laws, design overruns, delays,
leaks, charges of poor execution, in addition to the use of substandard materials. The Big Dig is a
Megaproject for a lot of reasons, and one of them is the mega numbers of the project:

1- 12.2 million cubic meters of soil
excavated.

2- 2.9 million cubic meters of concrete
placed.

3- More than 300 acres of new parks and
open space created.

4- Seven building ventilation system for
the tunnels—one of the largest such
system in the world.

5- 62 percent decrease of total
vehicle-hours of travel on the project's
highways between 1995 and 2003.

6- 12.6 kilometers of highway made up
of nearly 260 lane-kilometers, about half
in tunnels, built.

7- 12 percent drop in carbon monoxide levels citywide because of the new highway system- keeping

traffic moving, reduces emissions significantly.

Megaprojects are accompanied by huge problems, but they are also accompanied by great lessons

and experiences. Here are a number of lessons learned from this project:
1- Project integration is critical to success.

2- Goals and incentives must be mutual and built into contracts throughout the project life cycle to

ensure quality, safety, financial soundness, and a commitment to meeting budget and schedule.
3- Continuous improvement and rigorous oversight are both essential.

4- Doing things as they have always been done does not work for complex projects that require
constant innovation and a culture of collaboration.
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King Abdullah Economic City

Saudi Arabia's economy will not
depend on oil anymore. King Abdullah
economic city is a modern Saudi

city with an economic character.

Named after the late King
Abdullah, the city will be slightly
larger than Washington D.C. and
will house 2 million residents. The
city is set to become a new tourist
attraction for Saudi Arabia. The city
is part of the 10X10 program with
the goal of putting KSA among the
top ten in the world in the most
attractive and competitive
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countries for investment. The city is divided into six main elements: the industrial valley, the
seaport, the residential areas, the resort area, the education zone, in addition to the central
business district which includes a financial island. The city seeks to help diversify the oil-based
economy of Saudi Arabia by bringing in foreign direct and domestic investments. It's located along
the red sea coast and an hour away from the holy cities: Mecca and Medina. The city is on an area
of 181 km?2. Established in 2005 and finishing the first phase of the city in 2010, the city is expected
to be completed by 2030. The seaport of the city is the biggest one in the Middle East and one of
the biggest in the world with the capacity of 4-million containers, in addition to opening new doors
for the kingdom to trade with the world. The industrial valley is the region's fastest growing logistics
and manufacturing hub attracting more than 120 local global companies. The resort area is a new
destination for domestic and international tourism offering 5000 hotel rooms and suites and
world-class sporting facilities. The education zone offers the highest standards of further education
and the residential campus is home to up to 20,000 students. The central business district is the
core of the city with a unique live-work environment offering a unique city center lifestyle
opportunity and in the heart of the central business district stands the financial island designed to
be the newest capital of business and finance, furthermore, enabling the Saudi economy to broaden
its scope by attracting the world's leading financial institutions and banks. Last but not least, the
residential area offers a waterfront villas and luxurious residences with the direct access to and
from the red sea. The project is being built by real estate group Emaar Properties, who are known
for building Burj Khalifa in Dubai, the world’s tallest building. The cost of the city is estimated to be
about $100 billion.

Self-Healing Concrete
Introduction

Concrete is the most used construction material worldwide due

- T e - - -

to its strength and low cost. Concrete is characterized by a

Bacteria produce healmz products
- -

high-compressive strength, but a low tensile strength, so it - T e e

tends to crack when subjected to tension, which eventually lead S  (Bacteria Healing Mechanism)
I

to structural failure. Crack formation hardly affects structural

properties of construction; increased permeability due to micro crack networking may substantially
reduce the durability of concrete structures. Therefore, it was necessary to find a way to solve this
problem. One of such solutions is the self-healing concrete.

Description
A self-healing material is a material that can repair itself back to the original state. This concept has been
:noticed for over 20 years. There are 2 types of self-healing concrete

e Bacteria-Based Healing Process
e Shape Memory Polymers



Bacteria-Based Healing Concrete

Also known as Bio-Concrete, the bacteria come from high alkaline natural sources, these bacteria
are Spore-forming and alkali-resistant bacteria, which can live for 200 years in dry conditions. The
.healing agent works when bacteria embedded in the concrete convert nutrients into limestone

The main mechanism is achieved by:
we will start as usual by Making a concrete
mixture that contains a precursor, then
bacteria called Bacillus planted in micro
capsules (or just added to the mixture) that
will later germinate once the water reaches
the crack.
Having been activated, the bacteria
starts to feed on the calcium lactate. Concrete Crack Specimen
As the bacteria feeds oxygen is consumed and the soluble
calcium lactate is converted to insoluble limestone.
The limestone solidifies on the cracked surface, thereby sealing it up.

Shape Memory Polymers

New smart materials (SMP) that can return to their initial state by changing back their form upon
applying a stimulus. The polymers used are semi-crystalline polymers that have a predefined shape
memorized in their structure.

The healing mechanism:
When a crack occurs, the system will be triggered, hence, the shape memory polymer within
the crack gets activated through heating (in the form of direct heat, or an electrical current),
as soon as it’s activated, the shape memory effect takes place, due to the restrained nature
of the tendon, a tensile force is generated; hence the crack closes on itself, then the self
healing starts taking place and the internal structural changes are reversed to its original
state.

Advantages of SHC:

e Safety: Since cracks in SHC are easy to close, therefore the general safety of a construction is
increased.

e Cost: It is obvious that the initial cost of construction using SHC is higher, however, on the
long-term, durable concrete is much more cost-efficient due to the low cost of maintenance,
durability and the long life-span of the construction.

e Durability: According to research and experimentation bacteria-based SHC is denser and more
durable than concrete.

Disadvantages of SHC:

There are two key obstacles that need to be overcome if self-healing concrete is to transform
concrete construction in the next decade.



o Self-healing concrete reduces compressive strength, due to clay which is necessary to help
concrete to turn into SHC, and the volume is constant, so the volume of concrete itself will be
reduced to make clay take place so this will reduce compressive strength, which introduces
problems in specialized applications where higher compressive strength is needed.

e The second disadvantage is the cost of self-healing concrete is about double that of
conventional concrete.

Last but not least, SHC appears to be much more efficient than usual concrete. It will definitely
reshape the future of reinforced concrete buildings. Day after day, sciences keep going further, new
materials are being discovered, one day science may invent a new material better than concrete,
and we are waiting ...
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:Bacteria-Based Healing Process
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:Shape Memory Polymers
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