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PURPOSE

Transmit loads to the foundations

What loads?

What elements can we use?

What materials?
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A cantilever beam with distributed load.




The weight of the brick, acting downwards, must be supported by
an equal and opposite upward pull or tension in the string.
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neutral \cyer

lonqgitudinal fibres of beam
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pores open wider
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Simply supported beam.
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BEAMS

e BEAMS USED IN BUILDINGS MAY VARY IN CROSS SECTIONAL AREA. SOME
MAY BE SOLID OR HOLLOW

 SOLID BEAMS ARE HEAVIER THAN HOLLOW BEAMS
* THEY HAVE A SPECIAL CROSS SECTION FOR STRENGTH AND RIGIDITY
e THEY MAY BE AS STRONG AS SOLID BEAM BUT MUCH LIGHTER

* THEY CAN BE DESCRIBED AS HAVING A GOOD STRENGTH TO WEIGHT
RATIO



COLUMNS
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Structural Typologies

- Skeletal
- Solid

- Surface
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Structural Typologies

- Skeletal
- Solid

- Surface




INTRODUCTION TO STRUCTURES




INTRODUCTION TO STRUCTURES

_KEYSTONE
VOUSSOIR

HAUNCH : e N _~ EXTRADOS
, %\‘ SERINGER

TN
rfEe\Y







INTRODUCTION TO STRUCTURES




Il

Qwﬁm..w?ﬁ,ﬂv/r////éw

S = TR NS e =
a2\
' |.|.||..i?!!..;$ —a )]

...|.....|.....| g - .|..“|r.|un..muﬂul.. 77 — - f i ¥

st
- i

e w?ﬁ_

o

W T

J ey | VTR RSt

o A B A

-l

(%)
Ll
o
>
-
O
o
o
[
(%)
o
-
2
o
-
O
o
(a]
o
o
-
=




Triangulation

e This law, is sometimes a better way of dealing
with three forces that meet at one point.
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Pratt or Howe truss.




Bi planes
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Materials used

- Timber

- Concrete
- Mass concrete
- Reinforced concrete
- Precast concrete frames

- Steel
- Standard sections
- Compound elements

- Mixed




Exercise 1

Analyse every material and think about its
characteristics and possibilities for construction
structures

- Timber

- Concrete
- Reinforced concrete
- Precast concrete frames

- Steel
- Standard sections
- Compound elements

- Mixed
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~—— Stagger butt joints to
distribute flaws evenly
throughout the beam

~ Fasten cleats to work surface
along the line of the desired curve

N = Use opposing cleats and wedges (or clamps)
to hold the laminate firmly until the epoxy cures

=30m
Beam and column

I 10-30m I

Symmetrical double pitched beam

15-40m
Three-pin trusses with ties

Three-pin portal frame with curved haunches

20-60m
Three-pin arches with ties
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ultimate
strength

strain necking
hardening
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fracture
stress

} extension

alastic one weight
behavior

Stretching
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Origgrial I-Bearmi

Comitallated baam
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e
Steel

Connections

Bolted
Welded

Isostatic
Statically indeterminate
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SUSPENSION BRIDGES

* MODERN SUSPENSION BRIDGES USE A BOX SECTION
ROADWAY SUPPORTED BY HIGH TENSILE STEEL
CABLES

e STEELIS VERY STRONG IN TENSION IS AN IDEAL
MATERIAL FOR CABLES

* LIGHT AND STRONG SUSPENSION BRIDGES CAN
SPAN LONG DISTANCES



The Humber Bridge
differs from its near
rivals in several ways.
Topography and
geology prevented the
usual near symmetry of
the side span
measurements, though
the bridge’s length
masks the asymmetry.
The use of reinforced
concrete rather than
steel for the towers had
been confined to bridges

with spans less than
half the size.
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Verranzo Narrows Bridge
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Golden Gate Bridge






Beam Bridge




Arch Bridge




Arch Bridge
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Reinforced concrete
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FRECAST CONC COLUMN -,

' ~CAAMOND POLR BAC
conc s DUAKOND POUR BACK

7 BASERLATE OVER
. NON-SHRINK GROUT

DETAIL 23
@ all-conerete. o mient, oom
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CAST INSITU
CONCRETE

SLAB
REINFORCEMENT

PROFILED STEEL
SHEETING

STEEL JOIST
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Questions

Which material do you think is better for the following situations and why?

High-rise buildings
Fire resistance

Earthquake resistance

Covering an Exhibition Centre
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