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Question1
1.i. What do you understand by inventory management?
Inventory management system involves procurement, storage, identification, retrieval, transport and construction methods.
Each is indelibly linked to safety, productivity and schedule performance. The main objective of Our study is to analyse the inventory management control adopted and the effective utilization of inventory at the construction site. 
ABC analysis is one of the conventionally used approaches to classify the inventories and the case study of a company is collected. The tracking and locating of materials in construction jobsites has increase a great concern among construction entities. The improper handling and storage of materials in construction site has made it difficult to track and locate materials when the time they are needed.
These findings may reflect the main factors that will affect the inventory management system which able to achieve the improved efficiency of project management and to reduce the waste of materials in the respective region of construction industries.

Construction inventory management is a means by which construction companies and suppliers can keep track of materials, workforce, equipment and plant. This is particularly important when a construction company has multiple projects to manage, as efficient scheduling can become very complicated.
A well-managed inventory can be critical to profitability as delayed, misplaced or lost items can incur avoidable delays and unnecessary costs. A project timeline, planned in advance, with a full inventory of the required materials, labour, equipment and so on is a vital part of the project planning process.

This might also include:
An inventory of tools, including manufacturer details, instructions, parts requirements, and so on.
A consumable inventory (i.e. nuts, bolts, screws, nails, drill bits, wire, batteries, and so on) with a system that alerts when supplies are lower.
Automatic scheduling of preventative maintenance for tools, plant and equipment, helping to ensure that unnecessary down-time for repairs is avoided.
An inventory app, downloaded to operatives’ phones.
Radio-frequency identification (RFID) and barcode solutions.
1.ii. How would you maintain spare parts inventory on a construction project?
The demand of spare parts is often characterised as being “intermittent”. This means that the demand arrives at an infrequent rate and is extremely dispersed by time periods. To put it simply, the demand is extremely sporadic. This lumpy characteristic of demand arrives whenever a component fails or requires a replacement. The complexity is furthermore stretched owing to variability in quantity and order size.
Only a minimal parts inventory should be held, except on occasions when the work site is located in a remote region where accessibility of parts may be interrupted or the supplier is not very reliable.  It is normal to keep a 10-day supply of parts inventory.
Filters, lubricants, bulk cable, hoses, and other consumables can be bought in bulk and stored at the workplace or workshop. 
For safety and economic reasons, it is advisable to avoid storing excess fuel.
It is important to procure the right amount of spare parts rather than acquiring excessive quantities because some may soon become obsolete with the emergence of improved parts. 
All parts must be protected from rain, moisture, chemicals, and any other contaminants using racks, boxes, shelters or bins. It is important to have a book-keeping system to account for all parts in order to avoid future shortages.
Having a good maintenance programme means sourcing a suitable number of parts on time and keeping an efficient inventory of the parts at the lowest cost possible. 
Inventory size depends on the number of machines, their ages, conditions of operation, storage capacity, supplies, and delivery periods, as well as the efficiency of the purchasing department. 
A proper record of consumption of all machines is invaluable for estimating the rate of demand for spare components. It is good practice to consider the interchangeability of spare parts when choosing equipment for projects.
The three types of spare parts required for machines are: 
· Consumable parts 
· Fast-moving parts 
· Slow-moving parts
Consumable spare parts can be determined quite easily. 
Equipment life is determined by the working conditions, which are a measure of how many critical fast-moving parts will be required from the spare parts inventory. Harsh working conditions will wear the equipment out faster than mild conditions. 
The inventory of slow-moving parts is determined based on a comparison of their holding cost with the likely effect on the product if they were not readily available. Inventory stocks of slow-moving spare parts are usually lower than the fast-moving parts. Inventories of spare parts can range from 100s to 1000s in a typical large-scale project. 
Standard and non-standard parts should be stocked separately. 
Standard parts include seals, bolts and nuts, belts and bearings. 
Non-standard parts include pistons, crankshafts, and liners. 
Overstocking may result in losses if parts remain unused.

Benefits of an effective spare parts inventory
· High Service level
· The easiest way to sum this up is that of having the right spare parts at the correct time and place. This allows business to be conducted in a more efficient and effective manner. Having the correct spare parts in stock allows business to be conducted smoothly without halting even after a major breakdown thereby preventing the loss of crucial time and wage while waiting for the correct parts to meet market demands.
· Thwart unwanted Expenses 
· Initially the purchase of spare parts might be a tad expensive but this cost is almost negligible as compared to the expenses encountered during a breakdown and have the proper spare parts at hand. The unavailability of vital spare parts can often cause the entire operation to shut down.  Work and production is ceased while we await for the arrival of the new spare parts. The affected machinery might need to be shut down which often leads to the missing of vital deadlines.
· Effective control over the processes
· You might have been handed over duplicate spare parts with numbers that has no co-relation to the reality. This mess can be avoided by exercising an effective control and having a proper systematic management of a spare part inventory.
· Proper repairs
· Tales are often heard about employees who in a desperate attempt to avoid a major downfall/ shut down resort to conducting a “patch job” on the machinery. This usually leads to an even more expensive damage of the equipment. Having the correct at the required time helps in tackling this problem thoroughly.
· Enhanced equipment uptime
· Strong and effective spare parts management systems reduces the chances of downtime supply due to the lack of timely availability of the correct spare parts. Along with this comes an improved fix time rate that naturally leads to more savings. Efficient spare part management helps reduces the time wasted on assets that are unused.



1.iii. What are the advantages of interchangeability of spare parts? Also List the problems of establishing interchangeability of spare parts?.
The primary objective to have a Spare Parts Interchangeability Record (SPIR), is to support organizations on the inventory level needed. Typically, where one item can be used across multiple assets or equipment. 
Some primary manufacturers make essential components such as hydraulic system components, axles, transmissions, and differentials for diesel engines, which are bought and assembled by equipment manufacturers. 
Other primary manufacturers produce spares such as bolts and nuts, belts, seals, and bearings, etc. for the equipment. 
It is common practice among primary manufacturers to produce identical parts that can be used in different models of equipment, thereby making them interchangeable. 
A database listing interchangeable parts produced by the equipment manufacturer or by private and public agencies will help the user to reduce his spare parts inventory significantly. 
Sometimes manufacturers of primary components create master catalogues showing which items can be used on a list of different makes of machines. 
It would be possible to reduce the inventory of spare parts if parts for imported equipment can be produced in the project workshop or within the country of residence.
Advantages:
Interchangeable parts are parts that are, for practical purposes, identical. They are made to specifications that ensure that they are so nearly identical that they will fit into any assembly of the same type. One such part can freely replace another, without any custom fitting, such as filing.

Disadvantage of interchangeable parts:
1. They are highly non-versatile because they are meant for specific system and not be used anywhere.
2. The interchangeability of the parts cannot be easily established because each manufacturer gives a different number of the spare in his catalogues.
3. Manufacturers of the original equipment, public and private agencies should compile the list of interchangeable parts. 
4. When a user has such information, he can reduce his story of spare parts, and use the available items to his best advantage in bringing sick machines to a working condition. 
1.iv. Why is lubrication of equipment important?
To ensure that you get the most from your machinery, it is essential to ensure that it is properly lubricated. This means the right type of lubrication for the operating conditions, as well as the right amount.
Lubrication serves several purposes within machine components. 
Firstly, it reduces the coefficient of friction, allowing machine components to operate more efficiently. This can reduce energy consumption, saving the business money.
It also helps to protect components from contamination, keeping dust and dirt out of delicate components such as bearings. 
Lubrication also helps to extend the life of components, by reducing wear. This gives components the best possible chance of achieving their maximum possible service life. 
Adequate lubrication also helps to prevent foreign material from entering the bearings and guards against corrosion and rusting. Satisfactory bearing performance can be achieved by adopting the lubricating method that is most suitable for the particular application and operating conditions. In general, oil offers superior lubrication; however, grease lubrication allows a simpler structure around the bearings.
A high-quality lubricating schedule will require the right quantity of lubricant, proper storage and correct application to the right parts. Steps should be taken to devise a foolproof mode of application to avoid costly mistakes due to misapplication. 

1.v. What is the utility of a data bank?
For any construction project involving equipment a data bank must be put in place for current and future use. 
A data bank is a repository of information on one or more subjects for easy and quick retrieval whenever needed. 
The method of record keeping in the data bank should be simple and clear. There should be enough checks and balances to be reliable. Basic to this is the design or adoption of a good set of reporting forms. These forms should provide for the signatures of two persons, the person entering the data and his supervisor who checks them. 


Distortions of data collected from equipment management should be checked and eliminated. Distortions occur for all sorts of reasons such as harassing management, laziness, covering up human errors, or justifying decisions. 
Data should be cross-checked by supervisors to prevent inaccurate reporting. Simple, unambiguous and clear forms should be used for collecting and recording data; the forms should be signed off by two people who have verified the data as being accurate. Forms required for data storage include: 
i. Equipment repair history 
ii. Shop repair order 
iii. Preventive maintenance record 
iv. Service station report 
v. Daily operator inspection report 
vi. Operator report of equipment deficiency 





2. What are the requirements of lubricants? How should lubricants be stored?
Lubrication reduces incidents of breakdown and improves the productivity of equipment. Equipment operating under adverse conditions makes lubrication a daunting task during construction projects. The complexity of modern construction equipment with high-speed and heavy-loading capabilities with minimal tolerance spaces requires efficient and effective lubrication for high performance. 
[bookmark: _Hlk28291570]A high-quality lubricating schedule will require the right quantity of lubricant, proper storage and correct application to the right parts. Steps should be taken to devise a foolproof mode of application to avoid costly mistakes due to misapplication. 
Using a minimum number of different grades, lubricants should be properly labelled and stored in an appropriate place to reduce the chances of misapplication. 
The main requirements for lubricants are that they are able to:
Keep surfaces separate under all loads, temperatures and speeds, thus minimising friction and wear.
Act as a cooling fluid removing the heat produced by friction or from external sources
Remain adequately stable in order to guarantee constant behaviour over the forecasted useful life
Protect surfaces from the attack of aggressive products formed during operation
Show cleaning capability and dirt holding capacity in order to remove residue and debris that may form during operation
Siting the lubricants store
Ideally lubricants should be stored under cover of a reasonably constant, moderate temperature. In practice, this may not be possible and the lubricants store may have to be at least partly outdoors. Whether it is outdoors or under cover, the store should be sited so as to provide:
· Good access for delivery vehicles
· Plenty of vehicle unloading room
· Properly equipped unloading dock with direct access to the oil store
· Clean, dust free conditions for unsealing and dispensing
· Easy distribution to the principal points of use
· Simple inventory control and at-a-glance check on the conditions of containers
· Space for empty barrels and returnable containers
Outdoor storage
If protected from extremes of temperature and from ingress of water, most lubricants are unaffected by climatic conditions and may be stored outdoors for limited periods. However, if temperatures below 0°C are anticipated, protection should be given to lubricants which are sensitive to the effects of frost (e.g. oil/water emulsions or water extendible fluids).
It is important to provide proper storage and handling for all lubricants. Lubricating oil and grease may become ineffective if handled carelessly. 
Care must be taken to prevent contamination by dust and water, high temperatures, exposure and leakages. Lubricants should be ideally stored indoors in locations free of dust and exposure to high temperatures. 
If you decide to store them outside, you must ensure that the barrels are stored on racks and on their sides and duly covered to protect them from dust and rain. Use exhaust steam rather than direct heat from flames to melt frozen oil during the winter season. 

Over all Storage policy
It is advisable to store only sufficient quantities of lubricant to be applied with 6-9 months, with older stocks being used first. Avoid storing lubricants beyond the recommended period as the quality of the lubricant decreases after longer periods of storage. 
When handling lubricants, it is vital to take steps to prevent contamination, leakages and dripping. To achieve efficient transfer and dispensing of lubricants, use devices that fit standard barrels containing the lubricants. 
Try to avoid the use of intermediate transfer units to prevent contamination. Units such as funnels, nozzles and hoses are to be kept clean of all traces of contaminants. If equipment is spread over a large working area, use mobile lubricating and fuelling units. 
Transfer pumps, fuel meters, fuel tanks and hoses should be provided on fuelling equipment. The fuelling equipment has lubricating containers for different types of lubricants with pumps. Reeled hoses for lubricants, air and water should also be provided on this equipment. Finally, empty barrels or containers are provided for collecting waste. Other accessories provided on board the mobile fuelling equipment include hand-operated grease guns, a volume compressor and a small air compressor. 
The mobile unit should also have a 1.5kW lighting plant to providing lighting. Good record-keeping is essential for proper management of stock levels and to ensure lubricating and servicing are carried out according to correct procedure


3. What are the general rules of equipment replacement?
Replacement decision is not an easy job, it requires several considerations. As it involves large capital investment, hence a wrong decision may adversely effect the profitability of whole concern. Therefore, a scientific approach to solve such problems is essential.
The main reasons are:
(a) Deterioration,
(b) Obsolescence,
(c) Inadequacy, and
(d) Working conditions.
Past records should serve as a guide to the future when contemplating replacing or investing in new equipment. 
Generally, it is important to distinguish between replacing equipment as a result of undesirable physical state and replacing it with a new item when it becomes obsolete. 
Replacement is carried out when equipment downtime becomes exceedingly high or when a significant overhaul is due. 
The timing for effecting replacement varies from one contractor to another. A decision can be taken to replace equipment when a contractor who has been awarded a new contract reviews the condition of his equipment and recommends a replacement when he finds the current equipment unproductive or problematic. 
Another contractor may review his equipment condition and initiate replacement procedures based on tax and capital that has become available. 
It should be borne in mind that replacement of equipment is a recurring issue that has to be reviewed frequently. 
Some general rules for replacing equipment have been proposed. 
· The first option includes making replacements when all operating, repair and maintenance, and overall costs and salvage value in the subsequent period exceed the fixed price of new equipment. 
· A second rule advocates replacement if the cost of extending the life of the equipment by one more year exceeds the cost of the equipment
Previous experience confirms that the cumulative cost of repair increases wherever equipment is repaired. 
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