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7&0% 0/ Foundation in Comstuction You Should Know Jbout
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When it comes to constructing a building, the foundation is the most crucial aspect that needs to be taken into
consideration. The foundation of a building provides support and stability to the entire structure. There are
different types of foundations in construction, and each type has its own advantages and disadvantages. The type
of building getting constructed also plays an important role in deciding which type of foundation to move ahead
with.
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The type of foundation used in a building construction project depends on various factors such as soil conditions,
load capacity, and design. The foundation needs to be designed in such a way that it can withstand the weight of
the building and the forces acting upon it. Different types of foundations are used based on the soil type, building
size, and environmental conditions. It is important to choose the right type of foundation to ensure the safety and
stability of the building. Also, it is highly advisable to have access to a pool of experts with in-depth knowledge
of various types of foundations and their practical applications just like we have at Dhinwa Construction.
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In this article, we will discuss the different types of foundations used in building construction. We will explore
the suitability, advantages, and disadvantages of each type of foundation based on soil conditions, load capacity,
and design. By the end of this article, you will have a better understanding of the different types of foundation
and their uses in building construction. Having constructed various flats in Jaipur and beyond, which are
basically high-rise buildings, let’s dig straight into the fundamentals of foundations.
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Foundation Fundamentals

1. Purpose of Foundations L gmwliigd b o Ol Bua

Foundations are an essential component of any building structure. They serve as the base on which the entire
weight of the building rests. The primary purpose of a foundation is to transfer the load of the building to the
ground in a safe and stable manner. A good foundation ensures that the building remains stable and does not sink
or collapse due to the weight of the structure or external factors such as weather conditions or natural disasters.
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2. Factors Influencing Foundation Selection

Several factors influence the selection of a foundation for a building. The type of foundation chosen depends on
the soil conditions, the size and weight of the building, and the environmental conditions of the area. The
following factors are considered while selecting a foundation:
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https://myfoundationrepairs.com/the-impact-of-weather-on-your-foundation/#:~:text=The%20Effects%20of%20Rain%20on%20a%20Foundation&text=Moisture%20in%20the%20soil%20around,or%20degradation%20of%20cement%20materials.

e Soil Type: The type of soil on which the building is to be constructed plays a crucial role in determining the
type of foundation required. Different soil types have varying load-bearing capacities, which affects the
stability of the building.
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e Building Size and Weight: The size and weight of the building determine the depth and width of the
foundation required. A larger and heavier building requires a deeper and wider foundation to ensure stability.
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« Environmental Conditions: The environmental conditions of the area, such as seismic activity and wind
loads, also play a crucial role in determining the type of foundation required. The foundation must be designed
to withstand these external factors.
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o Cost: The cost of the foundation is also a significant factor in determining the type of foundation required. A
shallow foundation is generally less expensive than a deep foundation.

In conclusion, a foundation is an essential component of any building structure. The type of foundation selected

depends on various factors such as soil conditions, building size and weight, environmental conditions, and cost.

A good foundation ensures that the building remains stable and safe for its occupants.
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What are the different types of foundations used in construction?

1. Shallow Foundations Gos S b o



https://uretek-gulfcoast.com/types-soil-for-building-foundation-dirt/

Shallow foundations are types of foundations that transfer building loads to the earth near the surface, rather than
to a subsurface layer. They are suitable for buildings with light loads or in areas with strong soil. Shallow
foundations are also cost-effective and easy to construct.
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Advantages

o They’re cost-effective and simple.

e They don’t require much excavation and need only fewer materials, helping reduce construction costs.
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Disadvantages

e They don’t go hand in hand with all soil types
e They can incur damage to changes in soil conditions, such as variations in moisture.
e They aren’t ideal for heavy structures or those with significant load-bearing requirements.
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a) Spread Footings DS e b 02D gl g o

Spread (Column) Footing
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column load over a
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Spread footing is a type of shallow foundation used for single columns or pillars. It is a rectangular or square-
shaped foundation that bears the load of the column and transfers it to the soil below. Spread footings are
commonly used in residential construction and light commercial buildings.

SB a9 03,5 Joodi |y (g )b &5 ol Kb mpe b (ot (o 2098 (o0 odlinl b gt b Lo 5t SO gl o ol Bos o5 (0 (o9 o2 o 4L
25d g0 o3l S (55 b laidle 5 (SsSne slajls g cEls ) Yoero (i slb 4l NS o Jie iy

EMBEDDED

Ty
~ CONCRETE
FOOTING




Advantages

o Firstly, they provide excellent support for
multiple columns and help prevent
differential settlement.

e What’s more, they can also save space and
decrease excavation costs.
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Disadvantages

« Its design part can be difficult and require
careful calculations and expertise.

o They can be expensive because they require
more concrete and reinforcement.
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b) Slab-on-Grade

Slab thickness
jncreased at the Perimeter
of slab

Wall Supported
on Slab

Moisture Barrier

Gravel

Monolithic Slab on Grade

A slab-on-grade foundation is a type of shallow foundation where the concrete slab is poured directly onto the
ground. It is commonly used in areas with high water tables or expansive soils. The slab-on-grade foundation is

cost-effective and easy to construct. It is commonly used in residential construction and light commercial
buildings.
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¢) Mat Foundations

Mat foundations are also known as raft foundations. They are a type of shallow foundation that spreads the load
from the building over a large area. The mat foundation is like a raft floating on the soil, hence the name. It is
suitable for buildings with heavy loads or in areas with weak soil. Mat foundations are commonly used in high-

rise buildings, industrial buildings, and bridges.
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In conclusion, shallow foundations are suitable for buildings with light loads or in areas with strong soil. Spread
footings, slab-on-grade, and mat foundations are the most common types of shallow foundations used in building
construction. The choice of foundation type depends on the building load, soil conditions, and cost.
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Advantages

« They provide excellent stability and evenly distribute the load across the entire footprint of the building,
reducing the risk of differential settlement.
o They also require less excavation depth than deep foundations.
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Disadvantages

e They can be expensive due to the large amount of concrete required.
e They’re not suitable in areas with high groundwater levels or aggressive soil conditions.
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2. Deep Foundations s s (o

Deep foundations are used in construction when the soil near the surface is weak or compressible to support the
loads of the structure. They are designed to transfer the building’s load to the deep part of the ground where the
soil is strong enough to support it. There are three types of deep foundations that are commonly used in building
construction: pile foundations, drilled shafts, and caissons.
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a) Pile Foundations

PILE CAP

LOWER DENSITY

MEDIUM DENSITY

Pile foundations are long, slender, structural elements made of wood, concrete, or steel. They are driven into the
ground to transfer the building’s load to the firm soil or rock layer beneath. Piles can be driven vertically or at an
angle to provide additional lateral support. They are used in situations where the soil is not strong enough to
support the building’s weight or where the building is located in an area prone to earthquakes or other natural
disasters.
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Advantages

o Their load-bearing capacity is impressive.
e They are good at resisting uplift forces effectively.

« They are suitable for areas with challenging soil conditions or high water tables.

Disadvantages
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Pile foundation construction is time-consuming and requires substantial investment.

It also demands skilled labour and precise engineering calculations.
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b) Drilled Shafts
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Drilled shafts, also known as bored piles, are
cylindrical holes that are drilled into the
ground and filled with concrete. They are
used to transfer the building’s load to the
firm soil or rock layer beneath. Drilled shafts
are commonly used in areas where the soil is
too weak to support the building’s weight or
where the building is located in an area prone
to earthquakes or other natural disasters.
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Advantages

. They provide greater stability for
structures built on poor soils or areas with
high water tables.

. They can resist uplift forces from
wind or seismic activity better than shallow
foundations.
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Disadvantages

o They are complex. R LI

e They are expensive. A ol
o Their installation requires special equipment and techniques. )b ol la SSS g Sligas 4 5L bl cuai @
« Mistakes in installation can be costly to repair. il a3 ol (Soe i 3 Sl ppoxs @
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Caissons are large, watertight structures that are sunk into the ground to support the weight of the building. They
are typically used in areas where the soil is too weak to support the building’s weight or where the building is
located in an area prone to flooding or other natural disasters. Caissons can be open or closed, depending on the

— | —1 soil conditions and the building’s requirements.
.

i ).\dlo.’.'&lwo55Jodd|ﬁ4§Mg1xésuf)}gdbo}be9“§

il S a5 g o ool Ldblie )3 Ygeno bl gy (o 99 (o

Fanoa A dibaio > oleiilo &5 ol ;5 b aS oo |y leiilo 39 45 Casl Giuns
Connection e g SB luld 4 dtes 0y H18 b U ple b s dates (¢
Al Ay b U a5lg e B g o lezi Lo

Overall, deep foundations are an important part of
——Groung Line ¥ building construction. They are designed to transfer
T the building’s load to the deep part of the ground
where the soil is strong enough to support it. Pile
foundations, drilled shafts, and caissons are the three
most common types of deep foundations used in
construction.
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The function of the caissons & ABgniuo ygrwlnisd 3 ,Slos

The foundation system and the soil under the building prevent complex vertical movement of the building and
when a load is applied to the soil, the soil often settles. This happens when parts of the building find themselves
in different degrees of settlement, resulting in cracks, some of which may affect the structure of the building.
Conversely, in some rare cases, the soil may swell, pushing the building up and causing similar problems.
Therefore, the foundation system must support the building at the same time as the soil.
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Outline of Caisson Quay and Breakwater Construction Technology
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Caisson quay and breakwater construction is generally carried out in the order of foundation work, main
work, covering work and foot protection work, and superstructure work.

Recent advances in construction and ICT technologies have made it possible to construct buildings
efficiently, accurately, and safely.

« Foundation work
Stone materials carried in by GATT vessels are offloaded at the construction site, and then divers
flatten the uneven ocean bed.
Our technology:With the advent of underwater backhoes and giant tamper construction methods,
it has become possible to mechanically move rubble, work that divers used to conduct manually.

o Installation Work
This process involves lifting the created caisson to the surface and, by using a crane ship, etc.,
placinge the caisson on a rubble foundation.
Our technology:This process is benefitted by our construction support system, which automatically
controls the installation posture of the caisson.

« Covering and Foot Protection Work
Covering and foot protection blocks are placed over the foundation rubble.
These work to prevent the foundation rubble, which forms the foundation of breakwaters, from
being scraped off or washed away by the force of strong waves.
Our technology : The crane used to install the blocks can be equipped with an installation support
system (block installation support system) to ensure efficient installation.
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Construction Flow

1.Foundation Work (Investing and Leveling of Foundation Rubble)
Foundation work is conducted so the caisson can be installed at the construction location.
Stone materials transported via a GATT vessel are offloaded at the installation site, after

which divers flatten the uneven ocean bed.

Foundation rubble offloading

Safety Patrol Boat Diver Boat Diver Boat
(The side approach of general

vessels is monitored.) i }I } f‘
¢ » I

Air Supply (Air) Air Supply (Air)




Divers conducting flattening work

Heavy objects are moved using a diver boat's winch

Flattening work using an underwater backhoe and big club




2.Main Work (Caisson Towing, Installation, Filling and Placing Lid Concrete)
The caisson positioned in the harbor is floated and towed to the installation site, where it is sunk and
installed.

Caisson towing

Caisson installation




Installation (flooded with water to sink)

Filler material inserted

AR



Laying lid concrete

3.Covering and Root Foot Protection Work (Installation of Foot Protection Blocks and Covering
Blocks)

[Outside Harbor]  Diver Boat (Inside Harbor]

Safety Patrol Boat

Foot Protection Blocks

Covering Stone

Foot Protection Blocks

Yy
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Foot protection block installation work
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Installed foot protection block

4.Superstructure Work (Form Assembly, Reinforcement Assembly, and Concrete
Installation)

Formwork is assembled in the upper part of the installed caisson, and a mixer ship slays the
concrete.

[Outside Harbor) [Inside Harbor)

Superstructure Work (Upper) Concrete Force Feed Ship

Superstructure Work(Lower)

Folndation Riibble
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3. Specialized Foundations waasd b o

Specialized foundations are used in specific circumstances where the standard foundations are not sufficient.
These types of foundations are designed to meet the requirements of the construction site and the building being
constructed.
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a) Raft Foundations cély gl o

Raft foundations, also known as mat foundations, are a type of foundation that is used when the soil is weak and
cannot support the weight of the building. A raft foundation is a large, flat concrete slab that covers the entire
area of the building. The slab is reinforced with steel bars and is supported by beams that are embedded in the
soil. Raft foundations are commonly used in areas with poor soil conditions, such as areas with high water tables
or soft soil.
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Pad foundations, also known as isolated footings, are used to support individual columns or piers. They are
designed to transfer the load of the column or pier to the soil beneath it. Pad foundations are typically square or
rectangular in shape and are constructed of reinforced concrete. They are commonly used in residential and small
commercial buildings.
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Advantages

e This is a cost-effective option.
e You can easily design and build this foundation.
e They are suitable for light to medium-loaded structures built on strong and stable soils.
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Disadvantages

« They are not suitable for heavy
structures or those built on weak soils.
« They are susceptible to differential
settlement issues.
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Strip foundations are used to support walls and other structural elements of a building. They are typically used in
areas with good soil conditions and are constructed of reinforced concrete. Strip foundations are designed to
distribute the load of the building over a wider area of soil. They are commonly used in larger commercial and
industrial buildings.
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Overall, specialized foundations are an essential part of building construction. They are designed to meet the
specific requirements of the building and the construction site, ensuring that the building is safe and stable.

5 il Joe g plossle Lol bl o8 Wl ous shb ol wisS & gl cain plaslo Jlo 5 Colo (6900 Lidu saasd sl (psmoliisd (IS ob &
S ol bl lails (38 sl 5 oyl 51 g A8 03,50 1y jlus

Advantages

« They are simple to construct and require less concrete than other types, making them cost-effective.
e They are suitable for stable ground conditions and buildings with relatively light loads.
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Disadvantages

o They aren’t suitable for heavy structures or areas with poor soil conditions.
« Any differential settlement could lead to cracks in the walls supported by the strip foundation.
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Foundation Materials and Construction
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When it comes to constructing a foundation, there are several materials that can be used depending on the soil
type, climate, and load-bearing capacity required. The most common materials used in foundation construction
include concrete, steel, timber, and masonry. Each material has its own advantages and disadvantages, and it is
essential to consult with a structural engineer or foundation contractor to determine the best material for the job.
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1. Concrete Foundations

Concrete is a popular material for foundation construction due to its durability and strength. It can be poured into
any shape and size, making it a versatile option for different types of foundations. Additionally, concrete is
resistant to fire, pests, and moisture, making it ideal for areas with extreme weather conditions. However, concrete
can be expensive, and its carbon footprint is relatively high.
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2. Steel Foundations

Steel foundations are an excellent option for buildings that require a high level of stability and durability. They
are ideal for structures that need to withstand high winds, earthquakes, and other natural disasters. Steel
foundations are also easy to install, and they are resistant to pests and moisture. However, steel foundations can
be expensive, and they require regular maintenance to prevent rust and corrosion.
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Timber foundations are a popular choice for residential buildings and small structures. They are easy to install
and cost-effective, making them an excellent option for those on a tight budget. Additionally, timber is a
renewable resource and has a lower carbon footprint than other materials. However, timber foundations are not
as durable as other materials and require regular maintenance to prevent rot and decay.
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Foundation Design Considerations

1. Soil Analysis and Bearing Cpacity (Cwabcd b g S Lo g 3o

Before designing a foundation, it is crucial to analyze the soil type and its bearing capacity. Soil analysis helps in
determining the type of foundation that is suitable for the structure. The bearing capacity of the soil is the
maximum load that the soil can support per unit area without undergoing excessive settlement or shear failure.
The foundation design must ensure that the load of the structure is distributed evenly on the soil. The depth of
the foundation depends on the soil type and its bearing capacity.
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2. Load Distribution U 2399

The load distribution is an essential factor to consider in foundation design. The foundation must be designed to
distribute the load of the structure evenly on the soil. The design must ensure that the load of the structure is not
concentrated on a particular area of the foundation. The foundation design must also consider the dynamic loads
that the structure may experience, such as wind loads, seismic loads, and vibration loads.
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3. Environmental Factors o Jolas

Environmental factors such as temperature, moisture, and chemical exposure can affect the foundation’s stability
and durability. The foundation design must consider the environmental factors that the structure may be exposed
to. For example, if the structure is in an area with high moisture content, the foundation must be designed to resist
the effects of moisture. If the structure is in an area with high chemical exposure, the foundation must be designed
to resist the effects of chemicals.
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https://timberframehq.com/timber-framing-101/timber-frame-foundations/

The type of foundation used in construction depends on several factors, including the soil type, bearing capacity,
load distribution, and environmental factors. The most common types of foundations used in construction are
shallow foundations, deep foundations, and floating foundations. Shallow foundations are suitable for structures
with light loads, while deep foundations are suitable for structures with heavy loads. Floating foundations are
suitable for structures in areas with a high water table.
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In conclusion, the design of the foundation is crucial to the stability and durability of the structure. The foundation
design must consider the soil type, bearing capacity, load distribution, and environmental factors. The type of
foundation used in construction depends on several factors, including the load of the structure, soil type, bearing
capacity, and environmental factors.
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Case Studies and Applications

Commercial foundations Lol b o

For commercial buildings, the type of foundation used depends on the size and weight of the building. The most
common types of foundations used for commercial buildings are the raft foundation and the pile foundation.

(50 sl leidle (gly oolasiwl )50 sla o Elgil oy 5 Jgliio )b (Siww leidls (59 5 05l0] 4 edlatnl 3y50 yeumwliisd g5 syl sla laid b (gly
Mt go (g 9 8y (2

A raft foundation is a large concrete slab that covers the entire area of the building. The slab is reinforced with
steel bars to strengthen it and is designed to distribute the weight of the building evenly across the ground. This
type of foundation is suitable for buildings with heavy loads.
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A pile foundation is used when the soil is weak and cannot support the weight of the building. Piles are driven
into the ground and connected to a concrete foundation. This type of foundation is suitable for tall buildings and
structures built on soft soil.
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Infrastructure Foundations By gl o

For infrastructure projects such as bridges, tunnels, and highways, the type of foundation used depends on the
location and soil conditions. The most common types of foundations used for infrastructure projects are the pile
foundation and the drilled shaft foundation.
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A pile foundation is used when the soil is too weak to support the weight of the structure. Piles are driven into
the ground and connected to a concrete foundation. This type of foundation is suitable for bridges and highways.
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A drilled shaft foundation is used when the soil is too hard to drive piles into. A hole is drilled into the ground
and filled with concrete and steel reinforcement. This type of foundation is suitable for tunnels and underground
structures.
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