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1. Executive Summary 

This report aims to understand construction systems and resource programming. With the given 

scenario in mind, appropriate construction systems, durations and labour requirements for the 

different tasks will be explored. The information researched will be interpreted in a Gantt format 

using Microsoft Project. To conclude a justification will be made for the solutions chosen in line with 

the criteria given. 

 

2. Terms of Reference 

The principal focus are: 

1.1.1. To understand the purpose of programming using software packages for 

construction projects. 

1.1.2. Choose appropriate construction systems for the execution a multi-storey 

building in line with the given criteria. Establish the different activities/works 

required, durations of each activity and the labourers needed. Using the 

information collated, produce a Gantt programme for the given scenario. 

1.1.3. Identify and implement resource smoothing if required. 

1.2. The report was constrained by the information given and researched with the need to 

complete by 28th November 2017.  

 

3.        Procedure 

This section identifies the research sources used. 

3.1 The research included secondary sources on the subjects of construction systems and 

resource programming from websites and text books set out in the references and 

bibliography. 

3.1    University notes also provided background to the research. 
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4      Findings 

4.1  Programming is a key element used within the construction industry. It describes the sequence 
in which activities must be carried out in order for a given project to be completed on time. 
Programming can often identify dates, durations, critical paths, when tasks can start/finish, 
cost savings, where more resource is required such as laborers, plant and materials and much 
more. Anon. (2017). Paul Hoskins, National Planning Manager of Willmott Dixon Group states 
that ‘An understanding of the principles of planning and programming is fundamental within 
any construction business and has a direct impact on its success’. Anglia Ruskin University. 
(2017). Many case studies found on the internet backs Paul’s statement – effectively planning 
and managing is proven to save time and cost. Through-out this report I am going to comment 
on my chosen construction systems and develop a programme to reflect my choices. 

 
4.2 Under the constraints provided, I have identified and calculated the durations for the following 

construction systems which are required to successfully execute the construction of a 
multistory commercial building; 

 
4.2.1  Diaphragm Wall Construction. After some intensive research I have decided to 

pursue diaphragm wall for the construction of the basement. Given the location of the 
development and the neighboring high-rise buildings, the construction of diaphragm 
wall is relatively quiet and has little vibration thus providing little / no impact to the 
surrounding environment. In order to understand the construction time constraints for 
this method of construction I approached a few diaphragm wall contractors. 
Fortunately a company called ‘Bachy Soletanche’ (Bacsol) who is one of the UK’s 
leading geotechnical specialists responded to my email which can be viewed in 
appendix A. (Appendix A). Ian Acreman, one of the Bid Managers at Bacsol provided 
me a recent case study which identified rates/durations for following tasks; 

 
• Mobilisation  
• Guide Wall Construction 
• Pre-Excavation for Diaphragm Wall 
• Desanding/Cleaning of Wall 
• Reinforcement Cage Placement  
• Concreting and Tremieing  

 
The information supplied was used to calculate the construction time scale for the 
basement construction. Acreman, I. (ian.acreman@bacsol.co.uk). Calculations for this 
element can be found in appendix B – Diaphragm Wall Construction. (Appendix B) 
 
 
Ground Anchoring was also used to support the diaphragm walls during the excavation 
of the basement. I identified that 2 ground anchors would be suffice per block. Rates 
for ground anchoring were taking from Planningplanet.com. Anon. (2009).  

 
 
 

mailto:ian.acreman@bacsol.co.uk
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4.2.2 Raft Foundation. In order to construct the foundation of each block, I have identified 

the following steps; 
  

1. Blinding 
2. Drainage and Utilities 
3. Steel Work Preparation 
4. Concrete Pour  
5. Concrete Cure Period  

 
In order to calculate the duration required for some these tasks I used the ‘Spon’s 
Architects’ and Builders Price Book 2015’ which contains theoretical rates.  
 
                             Duration = Work Load X Labour Hours 
                                                       No. of Gangs 
 
For example; In order to calculate the duration to ‘blinding’ each block, SPONS 
indicates that it takes 1.71 hours per m3. The Volume required for each block is 
75m3. (500m2 x 0.15m). Therefore using 1 labourer it would take 16 days (working 8 
hour days) to complete (75 x 1.71). In order to reduce the duration I introduced more 
labourers; 75 x 1.71    = 2 days 
               8 Labourers 
 
Other sources of information were used to calculate duration of these tasks which 
can be viewed in Appendix B.  

 
4.2.3 Reinforced Concrete Superstructure. An online article suggests that concrete is the 

most commonly used construction material on earth. Anon. (2016). I have chosen to 
construct the multistory building with concrete as the material is cheap and easy to 
source. It’s versatile and pliable properties means that it can be easily shaped. 
Concrete gradually hardens over time, thus the reason for allow a curing period within 
my Gantt programme – 14 days. Mohan, K. (2016).  

 
 

4.2.4 Pre-Cast Concrete Cross Wall Exterior. This technique of cladding/exterior wall 
construction is a much faster method than the traditional brick and block. Pre cast 
components are built off site and brought to site when ready for installation. This is 
known to raise onsite productivity and to reduce the cost labour and materials. A useful 
book called ‘Cost Model Study – Commercial Buildings’ helps understand the speed 
of this method of construction. With reference to the figure below, I was able to 
calculate the amount of time it would take to install the exterior panelling to each sub-
block within my commercial building. 
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Figure 1 Typical Speed of Construction. Anon. (2017a).  
 

  As you can see, to install 500m2 of Cross Walling, it would take 1 week using 1 crane. 
 With reference to appendix C I have calculated that would take 7 days using 2 cranes 

to install enough walling for sub-block A. Please see the example below; 
 
   1450 (Total area required)     = Approx. 3 Weeks 
     500 (Crane) 
 

Therefore using the equation Duration = Work Load X Labour Hours 
                                                       No. of Gangs 

 
   3 weeks    = 1.5 weeks (7days) to complete 
                                   2 Cranes 
 

4.2.5 Flat Roof Construction with Asphalt finish. – I have identified the following tasks to 
construct the roof for the commercial building block; 

    
1. Formwork /Shuttering 
2. Concreting Roof 
3. Concrete Cure Period  
4. Roof Asphalting  

   
In order to determine the time required to carry out formwork / shuttering for an area 
of 500m2, I approached steel fixers in my work place. They advised that this would 
take 5 days to complete with a gang of 4 fixers. With regards to the concreting, I used 
SPONS again which supplied me labour rates and finally ‘Planning Planet’ provided 
me with rates for roof asphalting. All of these calculations can be viewed in Appendix 
B and C. Anon. (2009a).  

 
4.3 Using the formulas mentioned above and with the aid of SPONS and other online resources I 

have produced a Gantt programme for my chosen construction methods. As the document is 
too large to attach to this report, I have emailed a copy to Juan Ferriz Papi on 28/11/2017. It 
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must be noted that the labour rates used are theoretical and that the calculations used to 
determine the different task durations illustrated within the Gantt programme can be found in 
appendix B and C. A summary of the Gantt programme can be view at appendix D 

 
4.4 According to many online articles, resource smoothing is used when the projects finish date 

cannot be moved, this is known as a time constraint. The smoothing element makes use of 
the ‘float’, which allows you to re-allocate the resources. Holt, B. (2015).  

 I have identified that no resource smoothing is required within my project.  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



M3X8761      Matthew Evans - 148192 

Page 8 of 22 
 

 
 
 

  5.0                     References  

Anon. (2017). Programme for building design and construction. 
Available:https://www.designingbuildings.co.uk/wiki/Programme_for_building_design_and_c
onstruction 
Last accessed 24th Nov 2017. 
 
Anglia Ruskin University. (2017). Construction Planning and Programming. Construction. . 
(1), p1-2 
 
Acreman, I. ian.acreman@bacsol.co.uk. Diaphragm Wall Construction. 21st Nov 2017. 
 
Anon. (2009). Ground Anchors. 
Available: http://www.planningplanet.com/wiki/422438/removable-ground-anchors.  
Last accessed 25th Nov 2017 
 
Mohan, K. (2016). What is the minimum curing time for cement concrete? 
Available: https://www.quora.com/What-is-the-minimum-curing-time-for-cement-concrete. 
Last accessed 25th Nov 2017. 

 

Anon. (2016). Connections in construction: reinforced concrete frames. 
Available: https://www.ancon.co.uk/blog/connections-in-construction-reinforced-concrete-
frames. 
Last accessed 25th Nov 2017. 
 
Anon. (2017a). Concrete -Cost and programme. 
Available: https://www.concretecentre.com/Performance-Sustainability-(1)/Cost-
Programme.aspx. 
Last accessed 25th Nov 2017. 
 
Anon. (2009a). Asphalting.  
Available: http://www.planningplanet.com/wiki/422610/asphalt-roofs. 
Last accessed 25th Nov 2017 
 
Holt, B. (2015). Resource Management - Smoothing and Levelling 
Available: http://www.parallelprojecttraining.com/community/groups/viewdiscussion/399-
resource-management-smoothing-and-levelling-feedback-required-am-i-on-the-right-track-
re-tactics?groupid=2 
Last accessed 25th Nov 2017 

 
 
   
 
 
 
 
 
 
 
 
 



M3X8761      Matthew Evans - 148192 

Page 9 of 22 
 

 
6.   Appendices 

Appendix A – Email from ‘Bachy Soletanche’  
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  Appendix B – Construction Task / Labour Hour Research 
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  Appendix C – Summary of Production Days for Tasks 
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Appendix D – Summary of Gantt Programme 
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