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Each individual
must try to
answer four
basic questions:




Introduction to Bridges

* Abridge is a structure that spans horizontally between
supports and is used to carry vertical loads. Even
though the prototypical bridge is quite simple—two
supports holding up a beam—even in this simplified
form, every bridge has achieved engineering
challenges. The supports must be strong enough to
support the structure, and the span between the
supports must be strong enough to support the loads.
Long spans are justified when good foundations are
scarce, such as over estuaries with deep water and
generally kept as short as possible




Components of
Bridges:

* Superstructure:

* Deck: The surface of the bridge where vehicles and
pedestrians travel.

. girdkers/Beams: Horizontal structures that support the
eck.

* Trusses: Frameworks of beams arranged in triangular
shapes to provide strength.

* Arch: Curved structures that transfer loads to the
supports.

* 2. Substructure:
* Piers: Vertical supports that hold up the superstructure.

* Abutments: Supports at the ends of the bridge that
connect it to the ground.

* Footings: Foundations that distribute the load from piers
and abutments to the ground.

* 3. Bearings:

E 8evices that allow controlled movement and transfer
oads

* from the superstructure to the substructure



4. Expansion Joints:

Gaps that allow the bridge to expand and contract with temperature
changes.

5. Parapets/Railings:

Safety barriers along the edges of the bridge to prevent vehicles and
pedestrians from falling off.

6. Approach Slabs:

Slabs that provide a smooth transition between the bridge deck and the
road.

7. Utilities:

Conduits and pipes for water, electricity, and other services integrated \\ p
into the bridge structure

COMPONENTS OF A BRIDGE

Approach slab parapet Bridge deck slab
Approach
back fill
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Types of Bridges

Introduction to the various types of bridges used in the modern
"We]gle}

1.Arch Bridge 5.Suspension Bridge
2.Beam Bridge 6.Truss Bridge

3.Cantilever Bridge
4.Cable-Stayed Bridge




R Arch Bridges:
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* Arch bridges are one of the oldest and most
enduring types of bridges in the world. They have
been used for centuries to spanrivers, valleys, and
other obstacles.

* The defining feature of arch bridges is the use of
arches, which are curved structural elements that

%
SEAV/AN
\ |

J‘ support the weight of the bridge. The shape of the
; 3'- arch allows the bridge to transfer the load
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* Material: Stone Concrete, Steel, Bricks, Wood

* Advantages : Arch bridges are strong and durable,
able to withstand heavy loads and seismic
activity.

* Limitation : They are more complex and difficult to
build, requiring specialized skills and materials.

They are not ideal for longer spans.



Beam Bridges:
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Beam bridges are one of the simplest and most common types of bridges,
widely used for spans that are relatively short to moderate in length.They
consist of a horizontal beam or deck that is supported at its ends by
abutments or piers. The main load-bearing elements in beam bridges are the
horizontal beam , which distribute the weight of the bridge Unlike other
bridges, beam bridges do not have any stress transfer

Material: Timber, Steel, Iron, Reinforced Concrete, Prestressed Concrete

Advantages : Beam bridges are cost-effective and relatively quick to
construct. Their simple design allows for ease of maintenance and repairs

Limitations : While beam bridges are efficient for short to medium spans,
they may not be suitable for extremely long distances or areas with
challenging terrain

Longest Span: 76.2m [ 200
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* Cantilever bridges are a type of bridge design that relies
on horizontal beams, known as cantilevers, to support the
bridge deck without the need for any central piers or
supports. They use counterbalancing arms that extend in
opposite directions from each pier or abutment to create a
balanced structure.

* Material: Timber, Steel, Iron, or a combination of the
same.

* Advantages : Cantilever bridges offer the advantage of
spanning long distances without the need for central piers,
making them suitable for locations with challenging
topography or navigable waterways.

* They can be constructed with single or multiple
cantilever spans and can accommodate different load
capacities.

* Limitations : Cantilever bridges can be more complex %
and expensive to construct compared to some other bridge

types. Cantilever bridges have limited redund _ . éueblc, Canada,(549m) : =




Cable-Stayed Bridges

The Bandra—Worli Sea Link , Mumbai , India
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Cable-stayed bridges are a modern and visually striking type of bridge
known for their distinctive design, where the bridge deck is supported
by a series of cables attached to tall towers or pylons. These cables
radiate from the towers and are connected to the bridge deck,
creating a cable-stayed structure that efficiently distributes the load
and provides stability.

Longest Span: 1088m
Material: Steel and Concrete

Advantages: The modern and sleek design of cable-stayed bridges
makes them visually striking and often adds an architectural
landmark to the surrounding landscape.

Compared to suspension bridges, the construction process of cable-
stayed bridges can be quicker and more straightforward, leading to
reduced construction time and costs.

Limitations:

The design and construction of cable-stayed bridges can be more
complex and demanding compared to simpler bridge types. Precise
engti)neering and construction techniques are required to ensure the
stability and safety of the bridge.

The cables and towers require regular inspections and maintenance
due to their exposure to the elements and potential stresses.They are
expensive to build.




Suspension Bridges:
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Suspension bridges are a remarkable type of bridge
characterized by their iconic and elegant design, which
incorporates main cables that hang from tall towers to
support the bridge deck. The deck is suspended from these
cables, creating a visually stunning and functional structure
that can span long distances with relatively few materials.

Longest Span: 1991m
Material: Steel and Concrete

These bridges have the longest span and carry heavy
loads.

They can have minimalimpact on the surrounding
environment since they require fewer piers and foundation
works compared to other bridge types.

Suspension bridges are complex and expensive to build and
maintain, and require regular inspection. <

Their cables can be vulnerable to corrosion and damage g
from extreme weather '

Akashi - Kaikyo Bridge , Japan




Truss Bridges

compression

truss
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Truss bridges are a type of bridge characterized by
their use of triangular truss structures to support
the bridge deck and distribute the weight of the
bridge and its load. Truss bridges are known for
their strength, rigidity, and ability to span long
distances, making them a popular choice for
various infrastructure projects.

Longest Span: 400m

Material: Timber, Steel, Iron, or a combination of
the same.

Advantages : Truss bridges are very strong and
can span long distances.

They are lightweight, making them less expensive
to build and maintain.

Limitations : While truss bridges are suitable for
many scenarios, their appearance may be less
visually appealing to some compared to other
bridge designs, such as arch bridges or cable-
stayed bridges.

Their open skeleton can make them difficult to
maintain and clean.
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Famous
Bridges Around
the World

Highlighting some of the most
famous bridges globally.



Sydney Harbour
Bridge, Sydney,
Australia

* Asteel through arch bridge across
Sydney Harbour. The bridge carries
roads for vehicles and railroads as
well as bicycle and pedestrian traffic
between the North Shore and the <
central business district of the city. S PTRRY
The beautiful view of the bridge with %
the harbour and the Sydney Opera - |
House form the so familiar and -
wonderful skyline of the city. Itis a
symbol of Sydney and Australia. The !
bridge is nicknamed “The >
Coathanger” by the local residents

because of its arch-based desig
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Brooklyn Bridge,
New York, USA

* Completedin 1883, the Brooklyn
Bridge is one of the oldest
suspension bridges in the United
States. It connects Manhattan and
Brooklyn by spanning the East River.
It has a main span of 1,595.5 feet
(486.3 m) which made it longest
suspension bridge in the world from
its opening until 1903. It has become
one of the icons on New York from its
opening day and it’s still one of

. Allday long
you can spot tourists crossing the
5,989 feet (1825 m) bridge by foot
while taking pictures of the beautiful
bridge with the skyline of Manhattan



Golden Gate Bridge, San
Francisco, USA

* This world famous symbol of the
West Coast of the United States and
the most popular attraction of San
Francisco has a main span of 1,280
meters (4,199 ft) which makes it
around the 11th longest span in the
world. The 11th place may not sound
much, but taking into consideration 1 =S
that the bridge opened in 1937 makes e W
it quite remarkable as the other top 10 S MR ———
were built during the last 10-20 years.

The Golden Gate bridge is located in =% ':;_
San Francisco and is perhaps the | o N
city’s most famous attraction. With s S

the view of the bay around it, it is truly
a sight to see
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Sustainable
Bridge
Construction

1. Use of Recycled Materials:

Recycled Steel and

Concrete: Incorporating recycled
steel and concrete reduces the
demand for new raw materials and
minimizes waste.

2. Energy-Efficient Construction
Methods:

Efficient Machinery: Using energy-
efficient machinery and equipment
during construction lowers the
carbon footprint.

3. Sustainable Design Practices:

Minimal Environmental
Impact: Designing bridges to

minimize disruption to natural
habitats and ecosystems.

4.'Advanced Materials:

Carbon Fiber and
Graphene: These
materials are lightweight, strong;
and durable, reducing the overall
material usage and extending the
lifespan of bridges.

5. Renewable Energy

Integration:

Solar Panels: Installing solar
panels on bridges to generate
renewable energy for lighting and
other needs.



Future Trends in Bridge Design

* Benefits: Increased safety, reduced human labor, and
enhanced precision.

* Automated Bridge Maintenance: Utilizing drones and
robots for inspection, maintenance, and repair

* Carbon Fiber and Graphene: Incorporating advanced
materials for stronger, lighter bridges.

* Advantages: Higher strength-to-weight ratio, : N ) . il ".!}:!I'Ilfi'_it;s:
corrosion resistance, and longer lifespan. | 1] %”L

* Pre-fabricated Sections: Assembling bridge
components off-site and transporting them for quick
on-site assembly.

* Impact: Reduced construction time, minimized traffic , |
disruption, and cost efficiency. = W T




Latest Technology used in Bridge
Construction

As the world is evolving and changing, so are the trends and technologies. As the world becomes a better
place, itis becoming smarter too.

Things are rapidly changing in education, healthcare, commerce, finance, housing, maritime industries, and
even art and culture vigorously support digitalization, data-driven products, and other finest innovations.

When we talk and discuss technological innovations, industries like IT, computers, and software usually
take the tide and lead the way. However, many game-changing advancements are taking place in
the construction industry, be it bridge construction or highways and road construction.
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BIM is a method for developing and organizing information on a
construction project throughout its entire lifecycle. As part of this strategy, a

BUilding |I1f0 I’mation coordinated digital description of every part of the built asset is developed,
o using a set of relevant technology.
Modelling (BIM):

BIM is similar to CAD (Computer-Aided Design) but not identical. Itis

software for 3D design to model what will be created digitally




Virtugl Reality:

* Virtual reality (VR) technology is usually used
in intersections with BIM to help better
comprehend complex projects of Bridge
Construction or Road Construction.

* For example, one can construct a design with
BIM and then utilize VR to actually walk
around it. Pretty cool, right? VR and BIM also
go hand in hand with the technology in
constructing bridges and roads.




Augmented
Reality:

The construction industry is witnessing
a rapid adoption of Augmented Reality
(AR), which overlays computer-
generated images on a live view on a
device’s screen.

The construction industry is witnessing
a rapid adoption of Augmented Reality
(AR), which overlays computer-
generated images on a live viewon a
device’s screen.




Conclusion:

The application of new technology in the construction Construction team members and participants are The bridge construction technology is underneath a
equipment sector can change the pattern and hoping for a data-driven sector with a focus on powerful paradigm shift. The specialists believe that
practices that the companies design and plan their collaboration and real-time communication is around we can anticipate noticing the most significant trends
projects, supervise work on the ground, and many the corner. and technologies in the construction sector in the

more things in and around the construction sector. coming years.
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