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Resources
1.
Overview

1.1
Generic Term

1.1.1
“Resources” is a generic term for things that come together to produce a finished project.

1.1.2
They fall into two main categories:
1.
Permanent

2.
Consumable

1.2
Permanent Resources

1.2.1
This term is misleading as it refers to things such as labour and plant that is mostly peripatetic in nature.

1.3
Consumable Resources

1.3.1
This term is more accurate as it refers to things such as material consumption as the work progresses.

1.4
Resources in the Planning Process

1.4.1
Most planning software allows for the allocation of resources into the programme at any level of the plan. 
1.4.2
This is usually done by setting up a library of resources and allocating them to the relevant activity for instance:

1.
A bricklaying gang permanent resource will be allocated to brick / block laying activities.

2.
A consumable resource of dry lining board will be allocated to dry lining activities.

1.4.3
Some types of software require every resource to be typed individually where others permit a global allocation on like tasks that have been filtered into view.

2.
Resource Allocation
2.1
Permanent Resources – Gangs

2.1.1
Most planning software will permit the combination of individual resources into a group or gang to allocate to particular tasks - for instance a drain laying gang would probably comprise:

1.
1nr
JCB

2.
1nr
Ganger / Supervisor

3.
3nr
General Labourers

2.1.2
Also the lead or driving resource can be allocated to assist in resource modelling.

2.1.3
If there are a number of drain laying activities being executed concurrently then a requisite number of gangs needs to be set up by copy / paste in the resource library and labelled accordingly:
1.
Drain gang 1

2.
Drain gang 2

2.1.4
Then each gang is allocated to its relevant task making sure each gang does not overlap itself. 
2.2
Consumable Resources

2.2.1
Some sophisticated software will allow the setting up of the intended consumption rates for materials over stated time periods.

2.2.2
This can be useful for linear programmes such a pipelines or tunnelling but is very complex for most structures that work in three dimensions.

2.2.3
For instance bricks and blocks will be consumed by activities in many different locations and the task of allocating individual quantities and consumption rates will be enormous.

2.2.4
Total volumes however can be allocated to summary tasks so that overall planned consumption can be monitored against actual as a general guide to progress.
3.
Resource Modelling

3.1
Generating Durations

3.1.1
If there are 10,000 bricks to be laid and one gang of bricklayers can lay100 bricks an hour then one gang will lay 10,000 bricks in 100 days.

3.1.2
Two gangs will finish in 50 days.

3.1.3
The resource modelling application in the software will do the arithmetic and generate a calculated duration.

3.1.4
The planner however has to make the estimate of:

1.
Accurate production rates

2.
Suitable gang sizes

3.1.5
The source for such information used to be the estimated build up taken from the BOQ but this now comprises unit rates from sub-contractors without any breakdown.

3.1.6
Some planners have a “little black book” where they keep production rates they have used in the past – these are rarely checked with actual production rates from current projects.

3.1.7
Another method is to pass the BOQ or cost plan through a published estimating system such a Hutchinsons or Wessex thus establishing accepted labour production rates.

3.1.8
When this price breakdown is transferred to a spreadsheet the resource hours can be extracted and allocated to the programme resources.

3.2
Quick Method

3.2.1
A quick and simple method of resource modelling is as follows:

1.
Use one resource which can be called “Hours” which is allocated to all tasks that require resource modelling.

2.
Allocate a standard gang size to start with.

3.
Do not use any modelling to start with.

4.
From the BOQ or cost plan extract and summarise the totals for each trade package.

5.
Use general percentages to extract the labour hours from the total for each work package:

5.1
Estimated Value of package.

5.2
Reduced to Net value by reduction of overheads and profit.

5.3
Application of estimated labour percentage.

5.4
Labour value divided by labour rate per hour.

5.5
Equals estimated labour hours.

3.2.2
On a separate section of the spreadsheet copy and paste the non modelled resource “hours” alongside the planned duration and initial gang size.

3.2.3
Then change these non modelled hours to the estimated hours from the BOQ extract by pro rata from the respective totals.
3.2.4
Adjust the gang size when necessary to achieve a duration similar to the planned duration.

3.2.5
Go back to the programme and set up the resource modelling to respond to the new hours and gang sizes.

3.2.6
Copy paste the new hours and gang sizes into the programme and hit the reschedule button.

Note
Not all software allows copy paste so each item will have to by typed in manually.
3.2.7
Adjust gang sizes as necessary to achieve planned completion dates.

3.2.8
This method has the following benefits:

1.
The resources are tied directly to the BOQ / Cost plan.

2.
The need for individual resource outputs is by passed.

3.
It is relatively quick – one day at the most for a skilled planner.

3.3
Work package Feed Back

3.3.1
As part of the Work Package tender and selection process the sub-contractors should state the resource levels they intend to deploy.

3.3.2
These can be tested by adjusting the gang sizes in the programme.

3.3.3
Any significant variances should be investigated prior to the Work Package sub-contract being signed.
3.4
Changes in Value

3.4.1
Extra work takes longer to do.

3.4.2
An increase in value of 50% does not warrant a 50% increase in time.

3.4.3
When the value of a work package increases the new figures can be fed into the spreadsheet matrix and new hours will be generated.

3.4.4
These new hours can be copy pasted to the programme and a new set of dates generated.

3.4.5
Take care when selecting the value changes to be included – a set of gold plated taps can be fixed in about the same time as standard chrome.

3.5
Monitoring Resource Deployment

3.5.1
As part of the record keeping exercise (see section ???.??) the number of resources deployed to each task will have been set down on a spreadsheet.

3.5.2
These actual resources are copy pasted to the programme and the effect on progress recorded.

3.5.3
If a Package Contractor is consistently under resourced the appropriate notice should be issued.
4.
Resource Histograms

4.1
General Purpose

4.1.1
Histograms give a visual impact to the deployment of resources to display peaks and troughs in respective time periods.

4.1.2
They will also show where:

1.
Resources are being deployed over the maximum available.

2.
A particular gang is overlapping itself.

4.1.3
They also give a direct comparison between planned and actual resource deployment and can form part of a cause and effect delay analysis.
4.2
Generating Histograms

4.2.1
The software will generate histograms within the parameters chosen by the planner.

4.2.2
The visual quality between different software varies considerably.

4.2.3
Sometimes it is preferable to transfer the data to a spreadsheet and create the histograms in the graphic interface available.

4.2.4
If the Quick Resource method of “hours” has been used then it will be necessary to filter on the required trade package to get a particular histogram.

5.
Resource Levelling

5.1
Operating by Software.

5.1.1
Just because the software has a facility to produce a resource levelled programme it is not guaranteed that it will produce the required result.

5.1.2
To put it simply – Never Use It because:
1.
When you press the button you have no control over what is happening.

2.
It will distort the programme more radically and quicker than any unsupervised trainee scheduler on day release can hope to achieve.

3.
It will take an age to discover what changes have been made.

5.1.3
If you are going to do a resource levelling exercise it is quicker and safer to do it manually with total control of the exercise.
5.2
Manual Resource Levelling

5.2.1
The main reasons for levelling resources are to:

1.
Smooth out peaks and troughs.

2.
Eliminate over deployment.
5.2.2
One method of carrying out a manual resource levelling operation is to start with the first work package on the programme and:
1.
Set up a view of the project showing:

1.1
A filtered view of the Work Package tasks.

1.2
The available Total Float.

1.3
The planned gang size.

1.4
The resource histogram showing:

1.4.1
Peaks and troughs

1.4.2
Over deployment as a red band.

5.2.3
First select the tasks that are contributing to the Over Deployment and reduce the gang size.

5.2.4
Reschedule and check the available float and effect on the histogram.

5.2.5
Continue until the Over Deployment has been eliminated.

5.2.6
If the tasks turn critical before the Over Deployment has been eliminated then:

1.
Review the criteria that set the maximum deployment.

2.
Consider a logic adjustment to create more float.

3.
Consider a resource adjustment in other work packages to create more float for this package.
5.2.7
If none of these options are available or effective then prepare for a contract over run.

5.2.8
When all the Over Deployment has been dealt with do a similar exercise to level out the peaks and troughs.
5.2.9
Continue the exercise until all work packages have been dealt with.

5.2.10
It is good practice to review the changes from the first package so that further adjustments can be made if necessary.
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