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1. Answer the following questions: (20)
i. What do you understand by inventory management?
Inventory management is the management of inventory and stock. As an element of supply chain management, inventory management includes aspects such as controlling and overseeing ordering inventory, storage of inventory, and controlling the amount of product for use. To put simply, inventory management is all about having the right inventory at the right quantity, in the right place, at the right time, and at the right cost.

ii. How would you maintain spare parts inventory on a construction project?
The ability to secure a temporary storage facility for spare parts and servicing would significantly reduce the need for the equipment owner to construct one when undertaking a large project. Only minimum 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 work place or the work shop.  For  safety  and  economic  reasons,  it  is  best  to  avoid  storing  excess  fuel.  It is important to procure the right amount of spare parts and not excessive quantities because some may soon become obsolete with the emergence of more improved parts. Large items like buckets, tracks, and chains can be stored outside in a designated area surrounded by fence to protect against theft and accidents. 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 bookkeeping system to account for all parts in order to avoid future shortages.

iii. What are the advantages of interchangeability of spare parts? Also List the problems of establishing interchangeability of spare parts?
The concept of interchangeability requires that each part or assembly going into a final product must be made to definite size, shape and finish specifications. The advantages of interchangeability of spare parts include the following:-
· It makes possible the standardization of products and methods of manufacturing.
· It provides for ease of assembly and maintenance of products.
· It allows mass production of products thus making it possible to take advantage of economics of scale in terms of manufacturing costs and cost of raw materials etc.
· Because of larger volume of production, specialized processes and machines can be employed thus reducing manufacturing time and cost per piece.
· Mass production processes generally lead too more uniformity of products and better product quality with lower rejection rates.
· Mass production enables the manufacturing setups to acquire a certain degree of specialization and skill of fabrication which again leads to better quality and lower costs.
On the contrary, the interchangeability of the parts cannot be easily established because each manufacturer gives a different number of the spare in his catalogs. Unless manufacturers of the original equipment, public and private agencies compile the list of interchangeable parts, it will be difficult for the purchaser to source for the correct product to fix the construction machine.

iv. Why is lubrication of equipment important?
A lubricant is a substance, usually organic, introduced to equipment to reduce friction between surfaces in mutual contact, which ultimately reduces the heat generated when the surfaces move. It may also have the function of transmitting forces, transporting foreign particles, or heating or cooling the surfaces. Using the correct lubricant helps to maximize the life of the equipment, therefore saving money, time, and manpower, thus making the construction operations more efficient and more reliable.

v. What is the utility of a data bank?
A data bank is a well-organized and maintained collection of data for easy consultation and use. This data repository is made accessible on local and remote servers, and can contain information about a single, dedicated subject or multiple subjects in a well-organized manner. It  is  important  to  keep  accurate  data  bank  of  all  aspects  of  construction  projects.  Distortion of data collected from equipment management should be checked and eliminated. Distortions occur for all sorts of reasons such as to harass management, laziness, cover up of human errors or mistakes, or to justify decisions. Crosschecking of data should be done by supervisors to prevent inaccurate reporting. Unambiguous  and  clear  forms  should  be  used  for  collecting  and  recording data  and  signed  off  by in-charge who have verified the data as being accurate. Examples of forms required for data storage include equipment repair history, shop repair order, preventive maintenance record, service station report, daily operator inspection report, operator report of equipment deficiency, etc.

2. What are the requirements of lubricants? How should lubricants be stored? (5)
Lubrication reduces incidents of breakdown and improves the productivity of equipment. Equipment operating under adverse conditions make lubrication a daunting task during construction projects. The complexity  of  modern  construction  equipment  with  high  speed  and  heavy  loading  capabilities with minimal tolerance spaces require efficient and effective  lubrication for high performance. A high quality lubrication schedule will involve choosing the right quantity of lubricant, the proper storage and correct application to the right parts. Steps should be taken to device 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 appropriate place to reduce chances of misapplications. Generally, six types of lubricants can meet all lubrication needs of construction equipment. These include gear oils, engine oils, hydraulic oils, track roll greases, heavy duty greases, gear oil of extreme pressure type and gear oil  of  adhesive  type.  Special lubricants  are  required  for  electric  motors,  generators,  steel  wires, pneumatic tools, water pumps and fifth wheels.
It is important to provide proper storage and handling for all lubricants. Lubricating oil and grease may become ineffective or if handled carelessly. Care must be taken to prevent dust, water, high temperature, exposure and leakages. Lubricants should be ideally stored indoors in locations free of dust and kept from exposure to high temperature. If it is decided to store them outside, the barrels must be ensured that they are stored on racks and on their sides and duly covered to protect them from dust and rain. Exhaust  steam  and  not  direct  heat  from  flame should be used  to  melt  frozen  oil  during  the  winter  season.  It is advisable to store only sufficient quantities of lubricant to be applied with 6-9 months, with First In First Out system implemented. Storing lubricants beyond the recommended period should be avoided because the quality of the lubricant decreases after longer periods of storage.

3. What are the general rules of equipment replacement? (5)
In addition to the obvious replacement cost for a new piece of equipment, there are several other factors to take into consideration when deciding whether to repair or replace a piece of equipment:-
· Ongoing maintenance costs over the remaining life of the equipment
· The impact any repair would have on productivity and quality
· Costs incurred from the equipment downtime
· Health, safety, and environmental costs that come with equipment breakdown
· Training costs for a new piece of equipment
· Disposal costs
· Installation costs
With so many factors to consider, equipment replacement decision should be made with the proper data analysis, as follow :-
Analyze the Costs
Always think in the long-term when analyzing the costs of repairing or replacing. For a new piece of equipment, consider the cost of purchasing the equipment, its service life, potential salvage value, operating costs, and any revenue increase it may bring. For an old piece of equipment, consider its remaining service life, operating costs, its market value and future salvage rate. From these figures, an annual average cost can be determined for each option, which will then be easy to compare.
Consider the Age of Equipment
Equipment does not age with grace. The older the machinery, the more extensive repairs it will need. This often translates to higher maintenance costs. As repair continue, the machine will give less and less for the investment of repair. The company may want to consider replacing an old malfunctioning piece of equipment for a newer, technologically advanced model that to provide better efficiency and longevity. When the equipment is new, it makes more sense, in many cases, to repair it once it malfunctions.
Consider the Cost of Repairs
What are the cost of repairs, and more importantly, how often will you be paying those costs for repairs? Documenting asset repair events provides information on number and frequency of breakdown events and costs for the repairs. Can you tell if you’re going to continue repairing this equipment several times a year, or will it likely just be a one-time fix?
Consider Downtime
What’s the impact of downtime while the asset is being repaired? If it takes several days to repair, and if this happens frequently, we will be looking at too many hours of lost productivity. Consider this when deciding if repair or replacement is better in your situation. 
Keep in mind, however, that repairing often takes less time than replacing a machine. Replacing involves waiting for the replacement to arrive, installation, new training, and more. If you’re on an extremely tight schedule and if the equipment is crucial to your process, you may lose too much in production if you take the time to replace.
Consider Safety
Remember that older equipment can cause injury to workers if it malfunctions. Even if you stay up to date on maintenance, equipment wears down as it ages. Thoroughly inspect your machinery before making your decision so you can determine if your current equipment will continue to provide a safe environment for your workers. If it won’t, replacement is the obvious choice. If it is still meeting safety standards, it’s worth comparing costs of a replacement versus repair.
Consider Efficiency
Always think of the long run. How efficient is your machine operating now, and will a simple repair keep efficiency at the level you want, or would a new piece of equipment that uses less fuel, offers newer features, and breaks down less frequently be better for your efficiency and your bottom line?
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