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	Submission Guidelines

	· Work submitted for assessment must be accompanied by the complete assessment brief and assignment form with all parts completed and submitted via Turnitin and Schoology.

· Your assignment will be marked and returned to you within four weeks
•       Where a pass grading criterion has not been achieved on first submission, a single re-submission to gain that criterion will be capped at a PASS grade for the overall assignment.

•        If a re-submission, still does not meet minimum criteria set for a pass, then this assignment and/or unit will be graded as a fail.

•      You are encouraged to complete the assignment to the best of your ability, as compensation may be considered to allow for a full HNC award at the end of the programme.

•      The full guidelines for submission and re-submission of work are in the course handbook.


Please be aware that:

· To achieve a Merit in this unit you will need to achieve each of M1 and M2.  For this assignment, you will only have one opportunity to achieve this grade.
· To achieve a Distinction in this unit you will also need to achieve D1. For this assignment, you will only have one opportunity to achieve this grade.
· You will have not have other opportunities to meet these criteria in other assignments for this unit. 

	
	Submission Format:


	
	· The work must be neatly formatted with a title page, contents page, Introduction, conclusion, page numbering and bibliography.
· Submission must be via Schoology and Turnitin.
· All references must be acknowledged you must demonstrate your understanding and interpretation of the information.
· It must be submitted together with the completed HE assignment form online (Schoology) before the deadline. 


	
	This assignment addresses the following learning outcomes:


	LO1 Identify the relevance of mathematical methods to a variety of conceptualised construction examples

LO2 Investigate applications of statistical techniques to interpret, organise and present data by using appropriate computer software packages

	


Scenario 

You have recently been transferred to an office position at NCD Construction Ltd. As part of your new role, you have been tasked with collating and summarising data for the business, providing a report emphasising the importance of mathematical methods within the Construction Industry and an analysis of test data. 
Your organisation has successfully been awarded a design & build contract for a new hotel development. 

The design team require the following to be calculated for the above project:
· Dimensional analysis
· Arithmetic and Geometric Progression 

· Exponential Growth

· Trigonometric Functions
· Hyperbolic Functions

· Mean, Standard Deviation & Probabilities within Binomial and Normal Distributions
· Hypothesis Testing

· Presentation of Statistical Data to a non-technical audience
Part 1.1 (Dimensional calculations):  
You have been asked to calculate the paving required around a communal pool design within a local hotel project.

The area surrounds a swimming pool and is to be designed using a series of rectangular and square sections.

At the corners of the paved area, there are 4 squares, (x by x metres squared). Next to the longest sides of the pool, the paving has dimensions y meters long by x metres wide, and adjacent to the shortest sides, the paving has dimensions of x metres long by x metres wide.
                                Paved area (pool in middle)
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Cross section area of swimming pool
a) What equation could be applied to calculate the total area of the paving?
b) If x = 7.75m and y = 14.5 m, what would be the total area of the paving?

c) The uniform depth of the original pool is 2.5m. The client decides to extend the pool to add a children’s area 6m long, 1.25m deep, with a sloping transition for safety. How much soil should be excavated and removed in tonnes for the extension? 
d) Calculate the cross section area and volume of the pool after the extension in [image: image5.png]


.
e) To enhance the children’s area at the hotel, a swing will also be installed within a park nearby to the pool area. The client has asked for analysis calculations to assess the potential energy of the swing. You must produce an equation to check this is dimensionally correct, by assessing the potential energy (E) kg.m2/s2; where m is the mass, g is acceleration due to gravity (m/s2), and h is the height (m). 
Part 2 (Arithmetic & Geometric Progressions): 
a) A ground investigation company has been employed on site to bore a hole 80m deep. Estimate the cost of the boring if the price is £30 for drilling the first metre, with an increase in costs of £2 per metre for each succeeding metre thereafter. 
Apply arithmetic methods to demonstrate your understanding.
b) The boring machine has 8 speeds ranging from 100 revs per minute to 1,000 revs per minute. If the speeds form a geometric progression, determine their values, each correct to the nearest whole number.

Apply geometric methods to demonstrate your understanding.
Part 3 (Exponential, Trigonometric & Hyperbolic Functions):

Exponential Growth

NCD Construction paid a rate of £12.14 per hour for a site operative at the end of 2017. The hotel project is due to be completed by the end of 2023. If the rate of pay is estimated to increase by 3.5% annually, how much will the hourly rate be for an operative in the final year of the project?

Plot a graph to scale to illustrate your findings.
Trigonometric

A car park is going to be constructed within the hotel grounds 25m away from the building. Security cameras will be installed on top of the hotel during the construction phase of the project you have been asked to perform a design check to ensure that the car park will be situated in range of the hotel’s camera system. The hotel is 20m tall and the camera has a distance range of 35m with a maximum rotation angle of 60˚. Will the car park be covered by the security cameras at its proposed location?

Hyperbolic

An electric power cable hangs over the works area within a catenary fashion, with a shape that equates to the following:
y = cosh ([image: image7.png]


)
Using appropriate computer software, find the value of y when t = 20 (to 4 s.f)
Plot a graph to illustrate your values of (t) ranging from -40 to +40 in multiples of 4
Part 4: Mean, Standard Deviation & Probabilities within Binomial and Normal Distributions

	
	You have been asked to analyse the concrete strength test results to check the material is up to standard during the hotel construction. Concrete strength is usually related to its strength at 28 days based on the load that a standard cube of concrete can sustain when tested in compression in a compression testing rig.  This load is converted to stress by dividing the load at failure by the surface area of the cube. The strength of the concrete (fc) is then quoted in terms of N/mm2 and typical strengths will vary from as low as 20 N/mm2 to more typically of the order of 30 N/mm2 whilst, with modern concrete technology, strengths as high as 90 to 100 N/mm2 are possible. Such high strengths have facilitated the construction of very tall buildings such that the very high loads and hence stresses at the lower floor levels can be sustained by this high strength concrete. 
Data

Data

Cube No.

fc (N/mm2)

Cube No.

fc (N/mm2)

1

36.64

21

32.47

2

40.96

22

34.29

3

27.42

23

32.09

4

35.21
24

24.89

5

41.44

25

27.67

6

34.94

26

33.78

7

26.32

27

38.61

8

41.14

28

35.23

9

37.36

29

31.31

10

31.64

30

29.39

11

41.42

31

24.39

12

37.53

32

42.99

13

23.34

33

32.69

14

36.43

34

37.16

15

31.81

35

36.49

16

33.65

36

42.87

17

33.88

37

37.54

18

38.19

38

28.61

19

34.79

39

37.37

20

24.81

40

31.22

The above data contains the results for a series of 40 tests. You are required to summarise this data and calculate the following:
(a) the mean strength (P4)
(b) the standard deviation for the results (P4)
(c) the percentage of blocks which fall between +/- one standard deviation (P5)
(d) estimate the probability that the strength of a given concrete cube will exceed 37 N/mm2  (P5)
(e) apply binomial distribution methods to determine the probability of testing a cube which will exceed 37 N/mm2  within the next 5 tests (P5).
Part 5: Hypothesis Testing

You have been asked to interpret data from a hypothesis test. 
A test was conducted for two proportions to evaluate if they are the same. Within the laboratory, an R&D project was developed to assess a newly designed concrete in two batches, samples A and samples B. A batch from sample A evaluated that 51 designs from a sample of 190 models was successful. However, a batch from sample B determined 323 simulated models succeeded in a sample of 601.

The null hypothesis (H0) for the test is that the proportions are the same, and the alternate hypothesis (H1), is that the proportions are not the same.
Use a 5% alpha (confidence) level to determine if the two batches are comparable? 

Present your findings in the form of a report, illustrating all steps of your method before assessing if the data is comparable, in terms of accepting or rejecting the ‘null hypothesis’.
Part 6: Presentation of Statistical Data to a non-technical audience
You have been asked to present data from the Laboratory information collated within parts 4 and 5 of this brief. The form of the audience will embrace the form of a public consultation, where there will be members of the local community in attendance with no technical experience. 
Present your data and your findings to the whole group, including how you arrived at your findings, in a method that can be understood by all attendees. 
End of Assignment 

Assessment Criteria
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Learning Outcomes and Assessment Criteria

methods to a variety of c
construction examples

LO1 Identify the relevance of mathematical

onceptualised

P1 Apply dimensional
analysis techniques to
solve complex
problems.

P2 Generate answers
from contextualised
arithmetic and
geometric progressions.

P3 Determine the
solutions of equations
using exponential,
trigonometric and
hyperbolic functions.

M1 Apply dimensional
analysis to derive
equations.

LO2 Investigate applicati
techniques to interpret, organise and present data
by using appropriate computer software packages

ons of statistical

P4 Summarise data by
calculating mean and
standard deviation, and
simplify data into
graphical form.

P5 Calculate
probabilities within both
binomially distributed
and normally
distributed random
variables.

M2 Interpret the results
of a statistical
hypothesis test
conducted from a given
scenario.

L0102

D1 Present statistical data
in a method that can be
understood by a non-
technical audience.

LO3 Use analytical and computational methods for
solving problems by relating sinusoidal wave and
vector functions to their respective construction

X

@ @ signin





End of tasks

Recommended reading list
1. Jackson N, Dhir RK, Civil Engineering Materials, 5th Edn, Palgrave, 1997 (ISBN 978-03336-3683-1) 

2. BSEN 206-1, Concrete specification, performance, production and conformity. British Standards Institute2000 (ISBN 0-580-36882-3) 

3. Bird J, Engineering Mathematics, 5th edn, Elsevier, 2007 (ISBN 978-07506-8555-9) 
4. New College Durham Schoology, https://ncd.schoology.com/home 

5. BBC Bitesize, http://www.bbc.co.uk/education 
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