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Give short answers for the following questions:  
                                                                    
I. What is meant by estimating and why are estimates necessary? 
     By estimating we mean working out approximate requirement of various resources desired for constructing structure. Making estimates is necessary for all the parties/agencies of the construction project. 
E.g. the owner needs to know the cost for providing necessary funds and comparing the offers given by tenders, the contractor would like to ensure that he can generate a reasonable profit and he is able to organize the resources to complete the construction, the consultant/architect needs it in order to charge consultation fee to the client and assist the client in selecting the contractors. 

II. What is bill of quantities? 
     Bill of quantities is a list that rates all the activities will occur during the actual construction, e.g. line out, excavation, concrete work, plastering, tiling, flooring etc. and additionally for each item a suitable unit is chosen which will be the basis of measurement for estimating, e.g. area for tiling, flooring, plastering, volume for earth work or concreting, length for pipe works, wires, skirts or gutters, number for items like radiators, shower or doors. 

III. Explain the term approximate estimates and how they are prepared? 
     The purpose of approximate estimate is that the client has to know the overall expenditure of the project before deciding to accomplish it or not. It constitutes an essential part of the feasibility study. It is done in a short time and defined roughly. The methods of approximate estimates: 1. to work out the total units involved in the structure based either on physical parameter e.g. square metres of parking area or roofing, cubic metres of volume of building, length of road or sewerage or service/utility rendered by the project e.g. number of rooms in a hotel, 2. multiply that by the known cost of the structure per unit. 
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IV. What is meant by project budget? How it is prepared? 
     Project budget is a plan for future against which the progress actually achieved is measured. We accomplish it via the construction program which shows the sequence of the activities will be occurred. E.g. the commencement of tiling is due in two weeks time, the supervisor needs to contact the vendor who is competent to convey all the tile and their accessories (adhesive and pointing material, edge protector etc.) to the site. He has to organized the necessary number of labour as well and fix the starting date in advance in order not to have any delay.

V. Explain the term administrative approval and technical sanction. 
     Administrative approval is the first stage permission which is obtained from the competent authority of the user department. It includes approximate cost estimates that is based on the layout, rough drawings and specifications.
     By technical sanction we mean when the administrative approval is received the appropriate department starts the work of detailed design, drawings, specification and estimates of cost which have to be approved by the competent authority.  

 
2. How are the estimates made for the following?  
                                                                 
 a) Material rate  
      After defining the quantity of material, estimator needs to find out the price of that stuff which can be obtained by the supplier. Additionally he has to take into account the following expenditure in order to be able to build up the cost of materials required for unit item. These are transport of the material, loading and unloading, handling on site, storing, watch and ward, wastage to cover breakage, losses, inevitable pilferages etc. which may vary from 2% to 10%.
E.g. estimator needs to calculate the cost of the brick for a certain project.
    - price of the material: 100 unit
    - transport: 10 unit
    - unloading: 5 unit
    - handling on site: 3 unit 
    - storing, watch and ward: 2 unit
    - wastage: 8 unit
Overall cost of brick: 128 unit

 b) Labour rate 
      This rate for a unit item depends on the number and category of labour employed. The different trades define the category e.g. concrete worker, scaffold builder, mason, tiler etc. and the quantity of item and output of labour per unit time (mainly a working day) affects the number of labour. Labour performance is the most unpredictable factor. The differences can origin from the skills of the workers, the changing weather conditions, the site organization etc. In order to approach to more accurate estimates the records of labour output should be kept on site to gain more and more data and experience regarding those circumstances. After compiling a full list of unskilled, semi-skilled and skilled time the estimator can calculate cost of the labour per head per day. The labour rate depends on many factors: 
· basic wage
· payment for unsuitable weather that means the worker reports to work but in reality the accomplished work is just partly done or not at all because of the inclement weather
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· paid holidays
· expense incurred on travel, labour camps
· overtime payment
· sickness benefits
· insurance
· conveyance of labour
· any other payment as per statutory requirement 
Apart from the first factor all the other items are included as a percentage of the basic wage.
E.g. The masonry on the 2. floor of a certain project should last no more than one week. For 1 skilled and 1 unskilled labour would take 6 weeks to complete the task so the estimator needs to calculate with 6 skilled and 6 unskilled labour in order to reduce the duration of the work but it is still uncertain because of the weather conditions.   

 c) Equipment rate 
     Equipment rate is something similar as the labour rate, it also needs to be calculated. It also depends on the quantity of the item and the output of the equipment. The equipment rate can be defined either by the basis of equipment hour or the unit output of the item.
This rate is based on:
  - cost of capital investment
  - depreciation 
  - cost of fuel and lubricants
  - repairs and maintenance 
  - salaries of operators and helpers
  - allowance for possible idle time
  - insurance
  - any other related expenses
As we can calculate the cost of the item based on the unit rate of materials, labour and equipment rate, in some cases accurate measurement cannot be applied therefore we use lump sum provision which is worked out by past experience or the calculation of the estimator.
Additionally costs which increase the total cost of the project are the following:   
· expenses on surveys, data collection, design, drawings and estimating
· land acquisition
· establishment required during the execution of work
· allowance for unforeseen works that may be found necessary in the course of execution 
· overhead expenses to be incurred on the site and in head office as well.


3. Discuss estimating procedure in details.                                                                                                                                                                                               

    After approving the feasibility and deciding to execute the project, a project report needs to be prepared which will help to accomplish the project. It includes four stages: layout of the project, design and drawings, technical specifications and estimates of cost. Before the commencement of estimation the layout of the works, design, drawings and technical specifications should be completed. In this stage the owner decides the type of execution to be departmentally or through contract and if by contract what type of contract and how the contractor will be selected. The type of estimation depends on the execution strategy. 
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a) Items and units: Estimator collects the list of activities from the drawings and specifications which list will provide the basis for bill of quantities (e.g. line out, excavation, concrete works, masonry, painting, timber work etc.). For each item a suitable unit is chosen which will be the basis of measurement for estimating (e.g. length for pipe line, edges; area for painting, flooring; volume for masonry; numbers for items)
b) Taking off the dimensions: After creating the list of items with their quantities and units, the items are further priced at the rates per unit of item which are built up on the consideration of resources required for unit of items. Each item of the construction needs materials, labour and equipment. 
c) Materials rate: After defining the quantity of material, estimator needs to find out the price of that stuff which can be obtained by the supplier. Additionally he has to take into account the following expenditure in order to be able to build up the cost of materials required for unit item. These are transport of the material, loading and unloading, handling on site, storing, watch and ward, wastage to cover breakage, losses, inevitable pilferages etc. which may vary from 2% to 10%.
d) Labour rate: This rate for a unit item depends on the number and category of labour employed. The different trades define the category e.g. concrete worker, scaffold builder, mason, tiler etc. and the quantity of item and output of labour per unit time (mainly a working day) affects the number of labour. Labour performance is the most unpredictable factor. The differences can origin from the skills of the workers, the changing weather conditions, the site organization etc. In order to approach to more accurate estimates the records of labour output should be kept on site to gain more and more data and experience regarding those circumstances. After compiling a full list of unskilled, semi-skilled and skilled time the estimator can calculate cost of the labour per head per day.
e) Equipment rate:  Equipment rate is something similar as the labour rate, it also needs to be calculated. It also depends on the quantity of the item and the output of the equipment. The equipment rate can be defined either by the basis of equipment hour or the unit output of the item. This rate is based on:
      -  cost of capital investment
             -  depreciation 
      -  cost of fuel and lubricants
      -  repairs and maintenance 
      -  salaries of operators and helpers
      -  allowance for possible idle time
      -  insurance
      -  any other related expenses
As we can calculate the cost of the item based on the unit rate of materials, labour and equipment rate, in some cases accurate measurement cannot be applied therefore we use lump sum provision which is worked out by past experience or the calculation of the estimator.
Additionally costs which increase the total cost of the project are the following: expenses on surveys, data collection, design, drawings and estimating, land acquisition, establishment required during the execution of work, allowance for unforeseen works that may be found necessary in the course of execution, overhead expenses to be incurred on the site and in head office as well.
f) Project approval: Project report together with the estimate of cost must receive the approval of the competent authority. For the construction projects two types of approvals are sought for.
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Administrative approval is the first stage permission which is obtained from the competent authority of the user department. It includes approximate cost estimates that is based on the layout, rough drawings and specifications.
Technical sanction is when the administrative approval is received the appropriate department starts the work of detailed design, drawings, specification and estimates of cost which have to be approved by the competent authority.  
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