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	1.
I. Equipment management is about making sure that the equipment we need for our construction project are available, are in good condition and ready to be deployed. When the equipment are being put into use, we have to watch to make sure that the equipment are performing to their optimal capacity. One way to care for the equipment is to maintain a spare part inventory from where we could take out replacement parts when there occur some problems. These spare parts are usually stored in some warehouse or storage location, and since these parts are also usually many and for different equipment, it is important they are kept in a way that when any part is needed it should be easy to find. In a way this is what inventory management is all about. Inventory management is the various procedures and activities associated with  the handling of inventories (stores, raw material, work in progress, finished goods and spare parts)  from the time the receiving department receives the inventory item, their storage and finally issuance to production or distribution. Usually finished goods and spare part inventory are kept in a warehouse or some storage locations from where items are taken out of the stock into production or for use in servicing as for the case with spare parts inventory. 

In construction,  majority of the  items in inventory are machine spare parts, loose tools, lubricants, etc.  The process usually begins with requesting a technical quotes of the items needed; next commercial quotes, if we are satisfied with specification, then the purchase order is placed and goods received, inspected and put to stock. The aforementioned activities(order processing) all involve cost, which adds to the part of the total inventory costs. Also in the stores we pay workers, electricity, insurance, guard against pilferage (security), we make bins, shelves, and other necessity to keep items secured . We try make sure we avoid items going out of stock (downtime cost), and cost for the rush purchase order (extra cost) which all adds to shortage costs etc. Inventory management also involves determining the economic order quantity (EOQ); which is that optimal quantity we need to order, that will minimize our purchase ordering costs, storage costs and shortage costs. Therefore, inventory management involves properly handling all of these activities mentioned above.

II.  During construction, it is important to maintain a storage location on site for keeping spare parts and for the servicing of equipment. This storage location should be well layed out so that it is easy to retrieve items of equipment when needed. It is also advisable not to over stock the place, so that it becomes cumbersome to retrieve tools or replacement parts and to keep items in proper location. For example, bulky items should have their own section, bulk cables, hoses, lubricants, oil and other consumable should be bought in bulk and stored properly to avoid contamination. Items like chains can be stored outside inside a fence build to protect the construction site. The contractor should be able to know what are the equipment he needs to execute the contract and arrange for the spare parts to those equipment. The equipment owner tries to find a storage location at the construction site for storage of the spare part inventory, and in situations where the construction site is remote prompting possible delays in supply of spare part, a lead time of at least 10 days could be anticipated for the part to be supplied. Further, it is important to group these parts into: consumable parts, slow moving parts and fast moving parts, so that the contractor can anticipate what quantities of each category to keep. In a nut shed, the overarching objective of maintaining a spare part inventory on construction site should be to avoid delay in the project due to machine down time and to achieve this proper planning and managing of spare parts stock is indispensable.

III. The idea of Interchangeable Parts was introduced by Eli Whitney (even though some argue) around the 1800s. Before this  time, industrial machines that where in use had the problem of finding replacement parts, because the parts that was to serve as replacement had to be fabricated to fit the one from that particular machine that´s broken. This led to much delays and lost in output. Whitney´s idea was that, if the individual parts that formed the machine was standardized, then, the final product, (i.e. The machine); will be a combination of the individual standardized parts, which could easily replace one another because they are standardized. The idea of interchangeable parts was the breakthrough in assembly line manufacturing, and have since then been a major influence in modern manufacturing especially in assembly e.g. the auto mobile industry. The major advantage is that this has led to an increase in output since replacement parts are very much available and the time for repair/replacement has greatly reduced. Some have even argue that the idea of interchangeable parts is the nucleus of western civilization as more machines are gradually replacing labor in almost every industry.

The major problem in establishing interchangeable parts is that; we are often required to maintain a large stock of replacement parts since the spare of the equipment can not be manufactured at the project workshop.
IV. Vehicle use gasoline and other lubricants to enhance the functioning of its engine. Like that vehicle engine; other heavy equipments and machinery need to be greased and lubricants put on them to make them function properly. This is due to the fact that the moving part of machines are constantly under duress, so much so that sometimes they outrightly fail. And the downtime may at times costs more. Other hazards like, premature wear and tear may cause the machine to fail also. So lubricating the machine all the time is very important. The lubricant used also has to be of fine quality. For example, contaminated oil can also cause malfunction and reduce the component life. So because of the importance of lubrication, nowadays there are also ISO certified lubricants product that is recommended if we want the best functionality for our heavy industrial equipment and machines. And, due to advances in technology, most equipment manufacturers have installed an automatic lubricating component to the equipment which have greatly improve the machine productivity, reduced the equipment down time and improved the safety of operators and repair and maintenance personnel. As matter of fact lubricating equipments help avoid corrosion, rapid wear and tear, equipment down time and improved productivity.
V. Data bank or database is a repository for storing data in an organized manner so that when the data is quarreled, useful information can be extracted concerning the subject in question. In these data bank, information about equipment are stored: their preventive maintenance history, production capacity, daily operator inspector report, operator report of equipment deficiency, service station report and shop repair also. The benefits of keeping accurate information about these matters help the user of such information to fully appreciate the state of the equipment and help him in the decision to salvage the equipment. Usually standard forms are used to store such information but with the advances in information technology, such information can be maintained real time if the organization uses an SAP/ERP system or some advanced project management software applications.

2. As we already indicated, lubrication of equipment used in construction is required for at least the following reasons: to avoid corrosion, wear, friction and to regulate equipment temperature etc. The reasoning behind lubricating equipment, is to mitigate the risk of equipment breakdown. The one way to achieve this is through proper maintain ace program . Most organization have a lubricant specification document that specifies the technical standards, performance requirements and industry approval for lubricants used for their fleet. Studies have shown that, about 70% of equipment breakdown is caused by wear; or particle contamination in the lubricant. Therefore, due diligence should be applied when selecting and administering lubricants.  At least six types of lubricants have been found to be required in order to meet the needs of construction equipment; gear oil, engine oil, rack roll greases, hydraulic oil, heavy duty greases and special lubricants for electric motors, generators, steel wires, pneumatic tools, water pumps etc.

These products (lubricants) need to be store properly for future use. It is advice able to keep them indoors, but if we must store them outside; the barrels need to stand on racks, and care taken to avoid contamination from rain, dust or leakages. Accessory like; funnels, nozzles,   hand operated grease guns, volume compressor and small air compressors need to be kept clean so that contamination is avoided as much as possible. These are measures that will protect the lubricant from being contaminated and when applied to equipment assures their optimal functionality. 

3. The general rule for equipment replacement is that, when the cost of operation and maintenance becomes significantly high then the equipment needs to be replaced. But more importantly when the 

performance of the equipment decreases or the equipment fails, or when the equipment  have to constantly breakdown, then there is urgent need for a replacement. Moreover, if there exist a new equipment that has been manufactured with better functionality which render the present model obsolete, then we need to keep up with the industry demand and replace our outmoded equipment. All of these circumstances will warrant that we get a new equipment to keep our operations going.

In order to know what has happened to the equipment over the years, a manual or computerized equipment management system can be of great help. Such a system will help us keep tract of the equipment from when they were acquired, repair history, maintenance records, lubricant chart, part catalogue, operating instruction and maintenance instruction for the equipment should be properly recorded in the system. And when the equipment is transferred say to another location; the accompanying records is transfered alongside the equipment. Such a system will guide us as to know when to salvage a piece of equipment.
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