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	1.

(i) Planning is the first step of project management philosophy of planning, organizing and controlling the execution of the projects. Project planning and project scheduling is two separate and distinct function of the project management.

Project planning is the function in which project and construction managers and their key staff members prepares the master plan.

Construction planning is a fundamental and challenging activity in the management and execution of construction projects. It involves the choice of technology, the definition of work tasks, the estimation of the required resources and durations for individual tasks, and the identification of any interactions among the different work tasks.
Definition of Planning:

Planning is a bridge between the experiences of the past projects and the proposed actions that produces favourable results in the future. It can also be said that it is a precaution by which we can reduce undesirable effects or unexpected happenings and thereby eliminating confusion, waste, and loss of efficiency. Planning involves prior determination, specification of factors, forces, effects and relationships necessary to reach the desired goals.

Planning Philosophy:

Planning should be done logically, thoroughly and honestly to have a chance to succeed. The previous experiences of projects provides basic planning logic. Then difference between previous projects and current projects shall be known to make any exceptional features in the basic planning logic. These differences can be unusual client requirement, out of the way location, potential external or internal delaying factors etc.

Construction Equipment:

· is one of the three major inputs of the building construction process, together with labour & materials. One of the reasons for the development and use of equipment within construction is, to enable construction activities to be performed which are beyond the limit of human strength, and to achieve high standards, which is required by current construction technologies and designs. The second one is to make the construction process more economic. 

Construction equipment can be used:

· to reduce costs and an increase productivity,

· to replace manual operations, particularly the heavy tasks, such as handling construction  materials and components, excavating and concrete production and placing,

· to maintain the budgeted cost and planned production process where labour is scarce ot too expensive to employ,

· to reduce construction material wastage on handling and assembly. 

The framework of the Equipment management system are:

· determining general long-term and short-term equipment policy of the firm 

· detailed equipment planning for the project 

· selecting the proper equipment for project 

· planning the acquisition of the equipment during construction period 

· planning the distribution of the equipment between sites

· coordinating and controlling the equipment transfers between sites 

· controlling the equipment operating costs & ownership costs. 

· Analyzing the equipment performance & productivity

· Planning & controlling the equipment maintenance & repair

· Planning & coordinating the safety measures on site 

· Planning the equipment replacement & retirement 

· Controlling and maintaining the equipment storage areas & workshops.

Equipment Selection

Factors to consider: 

· Equipment productivity : determining the ideal size of equipment required to undertake task of know quantity & other potential secondary functions to perform productively & at a competitively low cost by using past experience. 

· Product features and attachments : correct features  are intended to increase the productivity & improve the safety of workers. 

· Supplier support : replacement spare parts, servicing & guidelines of how to use the equipment optimally. 

· Cost : includes cost of servicing, maintenance & repairs & reselling & other associated cost of operating the equipment should be considered. 

Equipment Productivity 

· Primary use of equipment : determining the ideal size of equipment required to undertake task of known quantity based on past experience from suppliers and the owner’s own experience. 

· Extra features or attachments that would be suitable for the equipment to perform productively.

· The productivity of equipment is usually influenced by the conditions of operation. Experience & judgement would be required to understand  local conditions such as climate, topography and soil conditions. 

· Legal restriction or laws governing when transporting large equipments especially movements on local road networks. Permit for transporting equipment should be sought before proceeding. Alternatively, the equipment could be partially disassembled before transporting and reassembled again on the work site. 

· Considerations of the wage bill of operator.

· Sizes of  equipment as too large may not be economical. In contrast, when the equipment is too small for a particular job, it may have to undergo frequent maintenance and repair works.  

Equipment Planning

- Steps that are taken to procure equipment & any strategy of implementation, which will put the equipment to good use in economical way then the project takes off.  Importantly, to design an operational plan of activities as part of the overall project plan, Projects plans should highlight the objectives, which need to be satisfied, as well as, the procedures & methods required to meet these objectives. 

- Finalising all activities that need to be executed during the project lifespan, specifying the equipments to be used & sequence in which they must be used. 

- A time grip network of histograms shows how much equipment will need to be used & the duration of utilization is then developed. 

Matching of Construction Equipment & Plant 

- These plant & equipment are deployed in a manner to produce the final outcome. 

Construction Plant & Job Layout 

- The rule for an excellent layout is to ensure the area are properly arranged to reduce the time it takes to transport materials from storage area to the project area. 

- Equipments & materials for similar purposes should be stored together. 

(ii)

Basic Concepts in the Development of Construction Plans & Scheduling of Projects 

Essential aspects of construction planning include the generation of required activities, analysis of the implications of these activities, and choice among the various alternative means of performing activities.

Some projects are primarily divided into expense categories with associated costs. 

Within the categories of expenditure, a distinction is made between costs incurred directly in the performance of an activity and indirectly for the accomplishment of the project. For example, borrowing expenses for project financing and overhead items are commonly treated as indirect costs. For other projects, scheduling of work activities over time is critical and is emphasized in the planning process. The planner insures that the proper precedences among activities are maintained and that efficient scheduling of the available resources prevails. Traditional scheduling procedures emphasize the maintenance of task precedences (resulting in critical path scheduling procedures) or efficient use of resources over time (resulting in job shop scheduling procedures). Finally, most complex projects require consideration of both cost and scheduling over time, so that planning, monitoring and record keeping must consider both dimensions. The integration of schedule and budget information is a major concern.
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Schedule Baseline Process and types 
Schedule must be baselined to map it to current schedule to avoid slipages and to get early warnings. This also assists in developing planned S Curves and histograms to keep the current schedule on track.
The  Primary Requirement of Project Scheduling 

Project schedules can be characterized by the level of sophistication, by their intended usage, or by the nature of their content. In all cases, project schedules are tools of the project manager, intended to optimize their efforts to effectively manage the project. 

Scheduling Definition 
Scheduling is determination of timing of events in the project i.e., When tasks will be performed? 

Simplistically, It’s a reflection of plan. In other words, planning is how, what and who whereas, Scheduling is When and Why. Schedule can also be defined as detailed plan of the project work tasks with respect to time. 

Scheduling serves as catalyst to communications i.e., Scope, Work Definition, Sequencing & Logic, Resource Allocation and What if Analysis. Scheduling also provides comparison of actual progress against plan and help identify deviations from plan. Scheduling also enables early corrective actions and adjustments to plan.

Schedule Hierarchy & Process
Defines the schedule control system and several interrelated levels of schedules at various levels. 

Schedule hierarchy provides a framework for project schedule development.
Primarily there are following 4 level of schedules being applied on medium to large size projects to identify the scope and division and as well as contractual/project milestones. 

Level I: Milestone Summary Schedule 

- Depicts overall time frame of project, covers total project scope and highlights contractual and Project milestones. 

This schedule is used by Management to highlight major and significant events as well as to communicate overall scope and status of project. This level schedule can also be used for decision making. 

Level II: Summary Schedule 

- Level II Schedule is summarised by facility, discipline and areas for Engineering, highlighting long lead items, critical items for Procurement, and summarised by work package for Construction. 

- Level II schedule establish requirements at the facility level, phase or work phase. It depicts the relationship between facilities/phases and establish facility criticality. 

Level III: Detailed Engineering, Procurement and Construction Schedule 

- Integrated EPC Schedule where Engineering is sorted by discipline, grouped by systems/area depicting system requirement. Procurement identifies demand by facility/area or systems and as well identify the major equipment delivery. 

- Construction/startup is grouped by system/area depicting interrelationships and timeframes. 

Level III: Schedules establish the basis for staff requirements Task deliverables, material and subcontract requirements and bull release and installation rates. 

- Level III schedule establish construction equipment requirements and integrates facility/area breakdown into system turnover packages. Level III schedules are maintained at regular basis and used for What-if analysis. 

Level IV: Identification of detailed work plan, log list etc 

- Level IV schedule is broken down at work activity level i.e., drawings, specs, data sheets etc. It depicts construction by work package/area/facility/craft/crew and establish construction sequence. -

- Level IV schedule provides basis for detail construction work planning and rolling schedules and its a working document that is continually updated and revised to reflect project needs and circumstances.
Resource Scheduling:
· defines which resource should be used on specific tasks-between which dates. 

· It analytically manages and use schedule float. It also analyse staffing requirements and evaluate effects of limited staffing and in thus avoid wide fluctuations in daily need for various resources. 
· Resource scheduling helps significantly in producing more realistic schedules better progress curves, and staffing curves. 
· Good resource scheduling is the basis for maximising the productivity of people and equipment while minimising their cost. 
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Illustrative Task Definition for a Road Building Project  
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Illustrative Set Of Four Activities with Precedences
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Illustrative of Productivity Changes Due to Learning

Random factors will also influence productivity rates and make estimation of activity durations uncertain. For example, a scheduler will typically not know at the time of making the initial schedule how skillful the crew and manager will be that are assigned to a particular project. The productivity of a skilled designer may be many times that of an unskilled engineer. 

In the absence of specific knowledge, the estimator can only use average values of productivity.

Weather effects are often very important and thus deserve particular attention in estimating durations. Weather has both systematic and random influences on activity durations.
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Illustrative of A Hierarchical Estimation Framework for Masonry Construction

(iii)

Hire-Purchase Options:

· Purchase : more economical if is long-term use

· Rent with option to purchase the equipment : better choice if is short-term basis but cost can be quite high unless attach with option to buy. 

· Lease the equipment 

Cost analysis is needed to help in better decision making to which approach to choose. 

Benefits of Purchasing Equipment: 

· Regular availability of equipment 

· Frequency of use is higher

· Equipment is likely to be well-maintained 

Limitations of Purchasing Equipment:

· it is more expensive

· opportunity cost as it could be used for other investments

· equipment may become obsolete over time as newer ones arrive on the scene

· specialized equipment may have limited market and no residual value

· there is temptation to use the equipment beyond its expected lifetime resulting in lower productivity 

· unsure of how much equipment time is involved to perform sufficient work

Buying & Financing a Construction Equipment Through Options of Hire-Purchase Method

Secure a commercial hire-purchase is a way to buy assets by  paying in installments through a lease  

Construction equipment loans is considered a fast, easy & affordable process solutions regardless of obtaining loans from banks, dealer or  private sale. 

(iv) 

The Importance of Proper Plant Layout:

A properly designed plant layout is an important source of competitive advantage.  It is also an important component of a business. Well planned construction site layout  can aid in reducing accidents hence cost. 

The site-based management can make significant improvements in the cost & time savings during the construction process without involving a mass of additional work. The role of site managers is to control and maintain work performance and then taking actions to rectify situations where performance is unsatisfactory. 

Among the important tasks of site management is the site layout planning. A detailed planning of the site layout & location of temporary facilities can enable the management to make considerable improvement by minimizing travel time, waiting time, and increasing worker morale by showing better & safer work environment. 

Site Layout Planning Elements: 

1) Safety – Fire prevention, fire extinguisher are basic requirements on a construction project. 

2) Site Accessibility – will keep the morale of the equipment & vehicle drivers high, minimize the chance of accidents, and save time in maneuvering to arrive at and leave the project. Internal roads are necessary for easy flow of work. 

3) Information Signs – Site map; Traffic regulatory signs; display of labor relations’ policy & safety rules; Emergency routes and underground services. 

4) Security – Entrance ; Lighting ; Fencing 

5) Accommodation -  providing camp accommodation for all type of staff involved in the project

6) Offices – close to the site, and in a safe area. 

7) Water supply & sanitation – water & toilet facilities in convenient locations to accommodate the work force

8) Material handling – the use of proper equipment & advance planning for minimizing multiple handling will result in direct cost & time savings

9) Storage & site cleaning – laydown areas; warehouses; material staging areas; site cleaning

10) Batch plant & fabrication shops – Aggregate storage piles, cement silos and admixture tanks will accompany an on-site batch plant. This includes electrical, mechanical, carpentry, and paint shops. 
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(v) 

When To Buy or Rent Heavy Equipment or Trucks – Factors to Consider: 

It comes with a package with pros and cons to both buying and renting, it pays to evaluate a company’s current situation and capabilities (financial or otherwise).

Determining costs for equipment through either method should include considerations of tax deductions and/or the potential resale value. Consider the potential revenue derive using the equipment, how quickly the equipment will be outdated, the size of the equipment and the overall costs. Each decision regarding equipment leasing or buying should be made carefully to best fit one company’s situation and needs. 

Buying vs Renting  : Disadvantages 

· higher initial costs as opposed to lower monthly payments that may be easier to budget. It may be difficult to pay costly equipment all at once. Higher initial costs may keep one from buying exactly what you want and may force you to settle for a lower-cost option. 

· For technology that is outdated quickly, one might stuck with it because of owning it. Decision of whether it is worth to continue to use it, repair it, store it or sell it. 

· Responsibility for all maintenance cost. This can get pricey depending on what issues one encounter, and making repairs is not simple. It could be potentially burdened with broken equipment that one cant return or sell. Keep an eye on the product warranty to see if it covers repairs and for how long. 

2. 

Determination of cost of owning and operating equipment is only capable of providing just an estimate of the true cost by glean information from previously used equipment records but this is subject to conditions under which it was used. 

Other factors to help determine cost of owning & operating the equipment such as:

· cost of equipment 

· conditions of operating equipment 

· duration of use per year (e.g, the total amount of hours used)

· age of equipment 

· maintenance & repair conditions

· the demand for the equipment on the used equipment market 

If without any past records, by calculating associated cost such as depreciation, repairs & maintenance, and fuel & lubricant costs. 

3. General Terms & Conditions of Equipment Rental are Required under Lease Agreement are followings:

i) Term – shall commence on delivery &  continue in full force and effect until the equipment is returned in accordance with section ‘term’

ii) Rental payments 

iii) Security deposit 

iv) Return & Renewal 

v) Delivery of Equipment & Risk of Loss 

vi) Title 

vii) Purchase Option 

viii) Disclaimer of Warranty 

ix) Default ; Remedies

x) Maintenance & Repairs

xi) Insurance 

xii) Taxes, Fees & Assessments

Overall, the renting of the construction equipment can be very fruitful as it would save the time & energy to keep it & maintain it. They money is always a key consideration factor, which everyone take in notice about buying the construction equipment. Pertaining to their expensive nature, a construction equipment has a high maintenance & high depreciation costs too. In money terms, of the option of renting to be considered. 

Benefits of renting a Construction Equipment: 

1) One should stop paying for the construction Equipment – if one pays for the equipment are no longer using, then it’s a sheer wastage of money, effort and that equipment too. So, if construction projects need some an equipment for a specific duration only, then  just take it on rent. 

2) Get the up to date technology – the rental market is very competitive & innovative one in providing one with the technology oriented machinery. Same equipment gets upgraded and get advanced, so that one can keep using the best & innovated machinery. 

3) Abort the maintenance & depreciation cost of the machinery – many rental contact  make provision for the maintenance, repairs & spare parts. 

4) Subtract the storage costs- the construction equipment which has to be stored properly & which consume a lot of costs time  energy in doing that, would be demolished if one opts for renting them.

5) Combat the transportation costs – one can also cut down the transportation costs by giving the whole job to the rental company. 

6) One can pursue the new opportunities – come projects which required a specialized equipment, which can be rented & returned after the use. It is a very efficient method to save the money. It can expand one project horizons while the process is very profitable.

7) Make the Direct Tax deductions – the rental costs are often immediately deductive as the business expenses. The purchase of the construction equipment don’t need to be value on the tax basis. 

8) Improve the balance sheet – enhancement of balance sheet with the coat economical method of.

Overall. Renting construction equipment has increased in popularity for a variety of reasons. Other few key contributors to the growth of equipment rentals include the rising cost of purchasing equipment and unpredictable market, which has forced construction companies to find way to save money wherever they can. In many instances, renting has become a viable option for many companies, and provides them the ability to cut costs and run a more financially stable construction business. 

However, disadvantages such as: 

· one usually pay higher costs over time than if paid upfront. Most leasing options require interest to be paid as well. 

· since one don’t own the equipment, it gives one absolutely no equity. No option to sell the equipment hence no residual value.  

· the available length of lease terms may be longer than one need. Strict agreements may force one to pay for & keep a piece of equipment for a longer time frame than you require, resulting in wasted funds & space.

· maintenance is up to the leasing company’s specifications, so it may be difficult to get things fixed. In some cases, one may disagree about what the leasing company should be responsible for, when they do proceed with repairs, as one may have to wait to get things fixed that need immediate attention. 

· availability of products may be limited depending on the stock of the leasing company. Choices of brands or models could potentially be out of stock or not carried at all, so one could have to settle for something else. 

By evaluating key costs and utilization metrics, the rent-vs,-but decision becomes clear. The objective is to provide contractors with a tool to optimize their equipment pan & use of capital. Properly evaluate :

· equipment utilization 

· cost of ownership 

· financial flexibility 

· fleet maintenance
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