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Assessment 3:

1.i	:  What is meant by estimating and why are estimates necessary?
A construction estimate  works out approximate requirements of various resources, (materials, equipment, manpower, time), required for constructing the structure.
As all these resources are closely linked to money, it is therefore customary to estimate the money required for constructing a structure. 
The approximate cost for creating a structure is estimated before the construction commences, it is related to the future. As the future always contains uncertainties, estimates always have an element of approximation. The actual cost is only known for certain after the completion of constructing the structure. 
The purpose of an estimate is to provide all concerned parties with the approximate cost of the project. 
The owner/user will need this information to arrange funds and compare offers by tenders, in order to award the contract to the most competitive bidder. 
A contractor will be interested in the estimate to ensure that he can earn a reasonable profit and can organize the various resources to complete the project. 
The consultant and/or architect would be interested in the estimate in order to calculate the appropriate consultation fee for the project, as well as assist the client is selecting contractors.
Construction projects pass through various phases and a number of agencies are associated with each phase. An estimate of costs is necessary for each agency and each phase to serve a specific purpose. 

ii.	:  What is a bill of quantities?
The Bill of Quantities is a statement showing the items and activities with their quantities and unit of measurement, required for constructing the project.
This statement, supported by the specification, assists planning, scheduling and field execution of the project. 
When construction work is entrusted to a contractor, the owner furnishes a Bill of Quantities if he intends to obtain offer from tenderer on item rate basis. Such a Bill of Quantities is prepared by the client by extracting those items from the sanctioned estimate which are proposed to be entrusted to a contractor. The tenderer will quote his rates against the items on the Bill of Quantities. 
A contractors Bill of Quantities is should be divided into:
Contractors own work, work done by sub-contractor, nominated sub-contractor and/or supplier, insurances. 

iii.	:  Explain the term “approximate estimates” and how they are prepared.

Feasibility estimates help us find the answer to questions such as “should the considered project be executed or dropped, which project to choose between two proposals, which alternative from the viewpoint of layout, materials, method of design and construction is more economical and the economic size of the project.”
These estimates are performed in the very early stages of a project to determine its feasibility. They have to be done in a short time and are very approximate – therefor the term “approximate estimate”. 
A quick method of estimating the approximate cost of a new structure consists of 2 steps:
1. Work out the total units involved in the structure based on physical parameters i.e. squares meters of plinth area, cubic meters of volume of building, length of road or service/utility rendered by the project (area irrigated in hectares, number of students in a school/college, number of beds in a hospital etc.)
2. Multiply the above by the known cost of the structure per unit.
To enable the estimator to arrive at the reliable unit rates to be used in approximate estimating, it is necessary for site supervisors to keep accurate cost data sheets of the worksite, for construction operations during the execution of projects, detailing total cost of materials, manpower, equipment, time. The resultant unit cost per structure can then be calculated. 
In addition to checking the actual cost estimated at the start of a project, this unit rate also serves as the basis for preparing an approximate estimation of a similar project in future. 

iv.	:  What is meant by project budget? How is it prepared?
Project Budget can be defined as a plan for future against which the progress actually achieved is measured. 
Planning for a construction project is done in the form of a construction program. This program shows the sequence in which the activities will be undertaken. Before starting an activity it is necessary to initiate action to organize the resources required for the activity. For example, before concrete pouring can take place on a construction site, resources like cement and aggregate have to be ordered before the time in order to have them ready on site for the pour, therefore the procurement of these resources has to take place within the required time prior to the planned pour in order to be able to meet the program schedule. 
Therefore, spending on this activity will have to occur before the actual activity can take place . The construction program prepared in terms of start and completion activities will have to be translated into :
1. Work related activities in progress and cost thereof
2. Work related activities to be taken up in future and cost thereof
Very often the Project Budget prepared at the beginning of the project will have to be revised from time to time during the execution of the work. This revision would be required due to:
1. Progress variation against planned targets
2. Variations due to additions, deletion or alteration
3. Pricing changes during the execution stage

v.	:  Explain the term administrative approval and technical sanction.
Administrative approval – this is the first stage approval, and is obtained from the competent authority of the user department. 
The department responsible for the construction of the project will carry out feasibility studies, prepare the layout, rough drawings and specifications on the basis of approximate estimates. These approximates and drawings are then sent to the user department for approval – this is known as the administrative approval and is an indication of the acceptance of the proposal by the user department and its commitment to make the funds available for the project. 
Technical sanction – on receipt of the administrative approval, the department responsible for construction takes up the work of detailed design, drawings and estimates as the first stage leading up to construction. The Detailed Report comprising of designs, drawings, specifications and estimation of costs has to be approved the competent authority of the construction department. This is known as the technical sanction.

2.	:  How are estimates made for the following:
	a) Material rate
	b) Labor rate
	c) Equipment rate
a) Material rate
The quantity of the material is calculated on the basis of specifications of the item. The price of the material is obtained from the quotations from the suppliers. Over and above the price of procuring the material, it is necessary to add expenditure for the following:
Transportation
Loading/unloading
Handling on site
Storage, watch and ward
Wastage for breakage, losses, pilferage etc. which may vary from 2% to 10%

Information on all of the above enables us to build up the cost of materials required for each unit item.
b) Labor rate
The labor rate for a unit item depends on the category and number of labor employed. Category depends on the trade – carpenter, mason, bar bender etc. The number of labor depends on the quantity of item and output of labor per unit time (one working day). 
Labor output depends on factors like skill of worker, site organization, weather conditions and others beyond the control of the supervision, and is therefore the most uncertain of all the rates calculated. 
Records of labor output for all the trades need to be kept on site for many years noting the varying conditions under which they are recorded. A comprehensive list of unskilled, semi-skilled and skilled time are compiled. These lists are helpful in calculating the labor components in terms of labor days, for each unit item. 
The estimator has to then calculate the cost of labor per head per day – this gives the labor rate. 
The following factors influence the labor rate:
· Basic wage primarily governed by prescribed minimum wages
· Payment for inclement weather when labor reports for work but cannot perform any activities due to the bad weather
· Paid holidays
· Expenses incurred due to travel, labor camps
· Overtime payment
· Sickness benefits
· Insurance 
· Conveyance of labor
· Any other payment as per statutory requirement

Generally, the payment for all items except the basic wage, is included as a percentage of the basic wage .
c) Equipment rate
Equipment rates are calculated along the lines of labor rate calculations. Equipment hours required for an item depend on the quantity of the item and the output of the equipment under the conditions of use. The equipment rate can be worked out either on the basis of equipment hour or the unit output of the item. Equipment rate is based on the following:
· Cost of capital investment 
· Depreciation
· Cost of fuel and lubricants
· Repairs and maintenance
· Salaries of operators and helpers
· Idle time allowance
· Insurance
· Any other related expenses.

3. 	Discuss estimating procedure in detail
From the drawings and specifications, the estimator prepares the list of activities to be performed. This constitutes the list of items, which further forms the basis for the bill of quantities. 
Typical activities could include:
· Line out
· Excavation for foundations
· Piling
· Steel fixing
· Foundation concrete
· Masonry
· Timber work
· RCC work
· Others
For each item a suitable unit is chosen, and this will be the basis of measurement  for estimating, and at a later stage for tendering as well making payment to the contractor.
Typical units for measurement are:
· Length, width, height for pipeline, kerbs, roads etc.
· Area for plastering and painting
· Volume for masonry, earthwork and concreting
· Number of items e.g. hand wash basins, water closets etc.
Items that are not calculated on a measured basis are provided for on a lump sum/job basis.
For all the measured units listed above, the appropriate dimensions are taken off the drawing and the quantities are calculated in their respective units. Allowances are made for the portion of work that will NOT be done e.g. openings for doors and window. 
This results in a list of items together with quantities and units.
The items are further priced at the rates per unit of item, which are built up by considering the required resources for each unit item. 
Each item of construction requires – a) materials  b) labor  b) equipment.
[bookmark: _GoBack]It is therefore necessary to build up a materials rate, labor rate and equipment rate for each unit item. (these are discussed in question no. 2)
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