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Outline factors that an engineer necds to consider when designing a ferry wharf.

Provide sufficient wharf strength and flexibility 5o that ferries do not cause structural
damage

Provide adequate weather coverage and amenities for passengers.

Conduct detailed marine studies such as depth of water during high and low tides.
Provide safety features such as railings, ramps, cisabled access.
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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 ensupported spans
the load carried by structures

the stiffness of siructures

the expected lifespan of structures.

(i) Outline how the improvements to materials have affected any TWO of 3

these features,
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Walls can be prefabricated OFF the building site, or walls can be 3
produced ON the building site.

Discuss the advantages of producing a wall on-site AND off-site.
Produsing.walls en-sife_enables large. panels

4o be..produced without the need for Heansportation.
It.alse.allows. for \.Mm.id“‘*%.,d\f-.bkv.ng, and.alterohions
to.be..meade.. Produciag.walls offsite.. freesup
construction.space. onzs) d.reduces safely

conserns..celeted de.a. congested. wock site
Allows assembly Lime 4o 5 shorder

te..on





image7.png




image8.png
Typically, a railway station is a combination of a reinforced concrete edging and
2n asphalt platform.

(i) Identify the constituents of asphalt, and explain their function,
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(i) Explaig in terms of their properties, why reinforced concrete and asphalt
are used as indicated in the cross-sectional representation of a train
platform.
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Explain why reinforced concrete s typically used for foundations in civil
structures.
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List the advantages of usng steelfor a box gieder rather than reinforced
conerete
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1) With eferenceto the forces inthe towers, cables and bridgo deck,
suggost suitable matecial for cach of these compornents of a
suspension or cable stay brdge
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The reinforced concrete modules shown are designed for public seating. A
tpical use would be as a bus sheler

) Outline benefits o using his type of modolar seating systern.

‘The benefits of using this type of modular seating system include the fct that
it can be manufactured ofEsite using reusable moulds (reduces cost)end then
transported to the site. This reduces sie disruption. Modules can be added a5
required to improve seating.

Concrete i very dursble which reduces maintenance, Reinforced conerete is
vandal esistant.
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Steel-reinforced concrete s used i the seating module.
Explain why steel is suitable for reinforcing concrete.

Steel i silabe fo reinforcing concrcte because s cocficient of thermal
expansion i similar to concret’s. Steel also provides tensile strength, while
concree provides compressive strength 0 the composit, Stel can also be
bent 0 shape to match complicated mould design.

‘The alkaline environment in concrete provides a ilm on steel which makes it
‘more resistant to corrosion when used for concrete einforcing.
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Explain why concrete would be a suiteble material to support the
roadside sign around point D.

Concrete has high mass to stabilise the post. it is easily mixed and caste to any hole size.

It cures (sets) relatively quickly and reaches 75 % of maximunm strength in about 7 days so
supports / bracing can be removed from the sign post relatively quickly,

It also bonds el #n ather materials.
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Complete the table by suggesting a service property, suitable
material and manufacturing method for each of the components

listed.
Componcat Service Property Matecial Manufacturing
method
Bend Reiaforeed | Fe-cast pre-
Bridge Deck Strenath fensioned
rongth | concrete |15
Sheet retaining | Refain soil b Whve
wall allows wiater 10| Gaofortile "/"546 )
oss Hrough. abac
Bend dod Taminaes
Longrootbeam |+ ahenctl | S glaedd
A beam foge ther
ferproo, Glazed :
Roofing tiles Hhadecproof nenare | PSS
Concrete ﬂfy:Ji/y and | yhe, v Laminates
oo
2 K lued
ook | ook shoghh | plpused | el
Bridge roadway | wear resistane n Hoated asd
sufice | ad gap' | ASPhe rolled in sitec.





image1.png
Wk XsIsp




image2.jpg




image3.png
An exploded drawing of an experimental wheel and axle assembly for a
passenger train carriage is shown, During preliminary testing, failure was found
10 occur in Region A

Region A

(i) Esplain why the failure occurred, and outline how Region A could be
redesigned to overcome the tendency to fail.
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