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Maths: What, Why and How
to teach with a diverse
mathematical entry standard
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Why do Civil Engineers need
maths?

It is one of the languages of
engineering.
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What maths do Civil Engineers
need?

* Employers want a civil engineer who is a confidence
with mathematics although the maths that engineers
use on a day to day basis is very basic.

* For example if a report is commissioned to a specialist
on statistics an engineer must be comfortable with the

analysis
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What maths do Civil Engineers

heed?

« Algebra

« Geometry and Trigonometry
« Statistics

« Calculus ?
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As part of the temporary works for an underwater pipeline
project, 24 No. cylindrical flotation tanks with an external
volume of 2.00m3 are required. The tanks will be made of steel
plate with welded joints. (Assume that the thickness of the

plate will be the same for the ends as for the sides of the tanks).

Determine the diameter and height for the tanks that will
require the MINIMUM area of steel plate. (Ignore the thickness
of the plate in your calculations and express your dimensions to

the nearest mm).
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A large mixing tank holds m litres of water into which a known quantity of salt has
been dissolved. At time ¢ = 0 another salt solution with p grams per litre is pumped
into the tank at the rate of n litres per minute and after mixing the water is pumped
out at the same rate. The amount of salt (P) in grams in the tank at any time t is

represented by the following differential equation:

dP nP

— =N —

dt P m
A large mixing tank holds 300 litres of water (m) into which 20 grams of salt has been
dissolved. Brine containing 1 gram of salt per litre is then pumped into the tank at a rate of
4 litres/minutes; the solution is well mixed as it is pumped out at the same rate. How much
salt will be in the solution in the tank after 5 minutes.
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It iIs a well established fact that the labour rate for fixing reinforcing bars
depends on the diameter of bar being fixed: the smaller the bar, the more
labour hours per tonne. The labour hours are also related to the complexity
of the work.

The problem here is, as in most cases, a steel fixer will fix different diameters
of bar at the same time. However, it is relatively easy if proper records are
kept, to measure the total hours against the tonnage fixed.

So, to determine this, assume you have looked at some previous records
(past production figures and timesheets), as given below:

Month 1

12.0 tonnes of 16mm diameter and 8.0 tonnes of 10mm diameter fixed in a
total of 389 labour hours.

Month 2

9.7 tonnes of 16mm diameter and 6.9 tonnes of 10mm diameter fixed in a
total of 325 labour hours.
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(T'ea CALLED A FOURIER TRANSFORM
WHEN You TAXE A NUMBER AND CONVERT
It <O THE SASE SYSTEM WHERE T
WILL HAVE MORE FOURS, THUS MAKING
T “FOURIER Y IF YOO PICW THE BASES
WITH THE MOST FOURS, THE NUMBER.

& SAID TO BE ‘FOURIEST.”




