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The History and Impacts of 
Civil Engineering
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Exercise 2
[image: ]Explain 3 significant developments in the design of bridge structures.
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Figure 126 Gladesvilo Bidge
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Cast Tron First Used:
Cast Tron had good strength fo weight ratio in compression.
auld be used for an arch bridge, lighter than a stone bridge.

Less stress placed on piers, footings and foundations.

Wrought Iron Replaces Cast Iron:
Wrought Tron, good in compression, is thre fimes stronger than cast iron in
tension. - Led to a change in bridge design away from traditional arch to
suspension designs.

Suspension Bridae Era:
Great increase in span due 1o the use of new matericls and a change in design to
take advantoge of fensile properties.

einforced Concrete Used:
‘Composite materials improve the tensile strength of concrete beans and
broaden the possible uses of concrete.

‘Steel Wire Spun into Thick Cable:
‘Steel possesses greater strength than wrought iron, allowing longer spans.
Cable replaced chain for greater rigidity.

Prestressed Concrete Widely Used:

Concrete with pre-tensioned steel reinforcemen has vastly improved tensile
and bending strength, making i suifable for bea bridges

Cable-Stayed Bridges Tncrease in Popularity:

Greater load or onger spans possible when the part of the load in the beam or
cantilever is shared by atfached cables. Less bulk means less view obstruction.
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Timber road bridges were sillconsructed in rural New South Wales up.
11950 becaus:

b

a

Austrlian softwood is very durable and inexpensive

rural bidges weren' as important as ity bridges

stel wasin short supply and Austealian hardswood was very
dusble

rural bridges are subjected to flooding and timber floats.
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Improvements to materials over the past 200 years have changed the significant
design featuzes of civil strucures. These features include:

+ the height of the structures

+ the length of wnsupported spans

+ the load carried by structures

+ the stiffness of siruetures

+ the expected lifespen of structures.
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Discuss how socicty has been affected by the changes to any TWO of 3
these features.

e femere st fspectation efpee,
redusiag Fravel s and 94s emisvions  Trcreased haight of

strechures Aas fed fohigher o

e and

ccess fo services andentertarnment

ma.close provimity hathas also led foovercrocwd ids and
mereased demand on public seryices.





image11.png




image12.png
(b) Outline the roles of an engineer in the design and safe operation of modem 3
passenger Lifts.

Roles involving Safety

+ Safety engineers would be particularly concemed with braking systems that would operate
in an emergency. They would be concerned with electrical safety (insulation, etc)

+ The engineer would be concemned with motor conizol in terms of reliable and safe.
operation of the lift and other control technology monitoring lift speed and position

* Telecommunication engincers would play a role in the design of the lift — enabling contact
to the outside world

+ The engineer would develop and supervise maintenance schedules, designing components
with ease of access for maintenance in mind

Roles involving Design

* The engineer would be given the role of rescarching the design of components — testing of
materials, carrying out calculations, selection of materials, applying a factor of safety

* The chief engineer would monitor supervise construction. Maintain quality control
(Australian Stendards) during construction. They would give the final sign off after
inspecting the completed product
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(e)

Outline the impacts of passenger lifts on society and the built environment. 3

Impact on the built environment

Impact on society

High-sise buildings were limited in height when staircases were used. Passenger lifts
enabled higher buildings, allowed quicker access to floors in buildings

Taller buildings required an improved understanding of materials technology due to greater
loads placed on footings

Building design and construction methods have changed to reduce the weight of the
buildings as they have increased in height

Higher commercial and residential densities. Land has more value as more tenants can be
housed in the seme footprint

Reduces urban sprawl — reduces need for more infra-structure in outer city areas
Tmproved aceess for the elderly/disabled

Taller buildings can take advantage of the view — top floors become more sought after,
more expensive.

There has been a decrease in fitness levels with everyone taking the lift instead of walking
up and down the stairs

Tall buildings have a greater visual impact/overshadowing impact on neighbours
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List four examples of how engincers have become more conscious of he
eavironment implications of their designs in recent times.
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Name a bridge in your local area and outline the environmental and ©* """

social impact on your local community f the bridg did ot cxist.
(Consider the change in raffc patterns, the viability of local businesses.
and what might take i place).
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List four (4) examples of how engineers have become more conscious of the environment
implications of their designs in recent times.

_ o Through EIS (Environmental Impact Statements) prepared before any
construction

© Environmental concerns identified during site inspections. Concerns
about impact on flora and fauna noted and steps taken to minimise
effect or change development plans.

o Steps taken to minimise disruption to soil and vegetation.

~ e Run off minimised to reduce siltration of waterways.

~ e Use of pre fabricated sections to be delivered just before use.
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Abypass road is being constructed around a township: The road will involve a bridge over
swampland and then through farmland.

(a)  Describe issues that engineers will need to address with this project.

(i) Initially, when the community begin considering the effects that the bypass might
have on their township.

© The community may be concerned about a perceived drop in business, and resulting
financial hardship. With fewer visitors in town some businesses will experience a drop
in trade.
‘The proposed route will need to be surveyed and the land acquisition processed
begun. Local landowners will be very concered about the possible losses they might
incur during this process.
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(i)

b)

Other issues that are relevant during the construction phase of the bypass.

e The logistics of movement of machinery and equipment onto the site are an issue.

Occupational Health and Safety issues such as ensuring qualified operators for
‘machinery will need to be considered.

It will be the responsibility of the supervising engineer to ensure adherence to safety
regulations such as the use of hard hats, safety glasses, earmuffs etc.

The excavation and removal of waste materials from the site will be a factor requiring
attention.

Modern bridges are often constructed using pre-tensioned concrete members.  Identify
social impacts brought about by the development of this technology.

Pre-tensioning concrete members allows engineers to increase span widths on bridges. One
social impact that might result s greater boating safety due to the decreased number of piers
required in the waterway.

Acivil engineer has been commissioned to design a bridge that will pass through
swampland. There are rare species of wildlife including birds that inhabit the swamp and
may be disturbed by the roadway.

Outline alternative courses of action the engineer might adopt to solve this problem.

Course of action 1
Propose a suitable site to construct a man-made wetland in which to transfer the endangered
species.

Course of action 2
Propose an alternative bridge esign that requires less contact with the environment eg
suspension bridge.
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“The Sydney Harbour Bridge and the Gladesville Bridge both incorporate an
arch in thei design. Explain how the design of the components supporting
the deck in cach bidge was fafluenced by e propersies of the materials
used.

Figure 125 Sydney Harbour Brige
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