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FROM FOUNDATIONS TO GROUND FLOORS



Learning Outcomes

Alm
« Jo Introduce the topic area of foundations for low
rise domestic buildings

Learning objectives

« To understand the performance requirements of
foundations

* How design technology responds to these
requirements and influences the choice of foundation
type.



FOUNDATIONS

* Primary Function

« To be designed to
spread the dead
and superimposed
loads of the
building over
sufficient ground to
avoid settlement.






Foundations

« Foundation design until recent times has
always been very much a matter of
InSpired guesswork based on a

packground of past experience. Over the

ast 100 years, foundation design has
necome extremely scientific in Its
approach.




\ernacular Buildings

* Traditional vernacular brick foundations- solid
prick or stone walls were built progressively
wider to form a wide base to spread the load
below ground.
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SITE SURVEY

* NOTE:

« The site survey Is the most important
aspect of structural design and it i1s usually
neglected by the client. The results of a
POOI SUrvey can be disastrous.






SITE SURVEY

Ihe main ebjective of a site survey with regard to
foundation selection and design are:

EXxact and accurate survey of site dimensions, levels
and contour.

\Water flow on'the site; well drained, marshy, streams.
Signs of trouble; ground movement, cracks, land-fill.
Position of underground services.

Extent ofineighbouring building foundations.

Likely position of the structure, with regards to
appearance, details and economics.

Underlying ground strata and conditions, including
pearing capacity.
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FOUNDATION SELECTION AND DESIGN

o provide an allowable amount of settlement in the
Soll.

o prevent an unacceptable an unacceptable amount of
differential settlement occurring in the building.

0 avoid using unreliable or weak ground by carrying
loads down to deeper ‘sound’ material. Must be free from
organic material that could rot and create voids in the
ground.

[0 accommodate movements of the ground due to
swelling and shrinkage. The base of the foundation must
be below the frost line (generally 900mm)

To withstand attack from corrosive elements in the soll
or water.

To withstand water pressure.



FOUNDATIONS

«  Factors affecting foundation design
= Site conditions

= IS the land suitable to build on, load carrying
capacity etc...

= Selection and design.

= Mmost efficient method of transferring load
from the structure in to the ground.



Foundation Types

* There are five main forms of foundations,
each with numerous variants

« Each foundation type are ideally suited to
particular soil'conditions and form of
construction.



Foeundation Types

* Strip and Trench Foundations

Ll

Ll

Ll

Consisting of a mass concrete footing
Unreinforced - although can be reinforced

Suitable for supporting load-bearing walls on
average to good capacity solls

Not suitable for soft clay, silt, peat or poor infill
ground

ldeally suited to long line loads but can be locally
thickened to accommodate concentrated loads

Loads should ideally pass through the centre of the
foundation
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Feundation Types

« Pad
* Suitable for concentrated loads

« Mass concrete generally or reinforced
concrete for larger footings

« Sguare or rectangular






Feundation Types

« Raft

* Continuous reinforced concrete slab and
footings under the whole building

* Applied leads are distributed over a large area
[0 prevent over-stressing of the soll.

« Usually for buildings founded on weak soll-
where bearing capacity Is low and the risk of
differential settlement is high

* For concentrated loads I.e. walls or columns the
raft may be thickened locally
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Foundation Types

* Plled

* Plles are used when the imposed load of the
building cannot be spread over the available
area of the site due to weak soill.

* Piles carry the weight of the building down to
Strata that I1s capable of providing the
necessary support.

* Piles can be thought of as columns taking
compressive loads.






Foundation Types
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Foundation Types

* Buoyancy.

« Used when bearing capacity of the soll is low
near the surface and the load cannot be
spread due to confined space.

« Large basement which behaves like a large
tank on which the building floats.

« The weight of the building replaces the weight
of the excavated soll.












REFEFENCES for further reading

* GUIDED STUDY.

« Chapter. 2 of:Understanding Buildings by E.
Reld/ (Longman)

« Chapter. 17 of/Introduction to Building by
D.Osbourn (Mitchell’s)

« Chapter 4 of Structure and Fabric 1 by
J.S.Foster (Longman)




IYRICAL QUESTIONS

Describe how you would undertake a
Site survey and explain its overall
PUIPOSE.

Discuss the advantages and
disadvantages of three types of
foundations, outlining when they may be
USed In construction.



