MATERIALS HANDLING & MECHANISATION

1
MATERIALS HANDLING

Materials handling may be defined as the study of all aspects of the movement of materials on site, with a view to reducing effort and maximising site efficiency. It may be considered as an integral part of the construction method. It can have a very substantial effect on the cost and time of completion of construction.

Materials handling involves lifting, movement and placing. These different activities are coordinated to form one operation. The objective will be to determine the most efficient method of lifting, movement and placing according to the type of load and movement involved.

Factors to be considered in materials handling are :

Selection of Equipment

This depends on a number of other factors as well as the characteristics of the particular material itself e.g.


-
capital investment


-
effect on the speed with which the work is completed


-
re-usability of equipment on other jobs


-
use of other items on the same job


-
erection and dismantling


-
transportation


-
site limitations


-
safety


-
reliability


-
capacity of building or site


-
etc.

Classification of Materials


-
Characteristics of materials




-
bulk (such as gravel, sand) or




-
packaged and individual items (bags of drums of cement, sinks, door, furniture etc.).



Physical state




-
effect of temperature, humidity, hardness, stiffness etc.



Possible chemical action




-
corrosion, deterioration, explosion etc.



Volume to be handled.

Movement


-
Horizontal


-
Vertical

Storage


-
Open or covered required. Special precautions (e.g. against condensation for cement storage, corrosion for metal roofing etc.).


-
Support - off the ground, shelves, racks, bins, pallets, containers.


-
Temporary or permanent


-
Capacity of structure or building - Floor load and distribution of loading

Protection


-
Physical


-
Chemical



E.g. aluminium window frames may be protected by timber packaging to give physical and some chemical protection, or coated with grease (or similar material) or wrapped in plastic film to give chemical protection only such as against the action of mortar dropping on the aluminium.

Packaging

This depends on both protection and handling requirements. Typically the following may be used. Cardboard and plastic containers, shipping containers, crates, drums, barrels, bulk handling equipment (cement, aggregate etc.), pallets and special packaging (e.g. brick packs) etc. Special packaging and precautions are required depending on the method of transport (e.g. crating for land transport is sometimes less strong than crating for shipping, where wharf handling has to be considered). Old containers intended for re-use should be treated with caution and checked; sometimes they contain remnants of dangerous chemicals. The cost of protection and packaging should be considered in relation to cost of cleaning, repair and replacement and possible delay.

Handling

-
Equipment availability and control in relation to demand e.g. crane allocation.

-
Special handling equipment in relation to the type of packaging e.g. grabs, vacuum and magnetic lifting gear etc.

-
Temporary support and bracing e.g. bracing during lifting of precast concrete units, spreader, lifting beams etc.

-
Multiple handling to be minimised.

-
Progressive breakdown of bulk and package items for allocation to final position e.g. bricks, door, furniture etc.

2
MECHANISATION

Mechanisation is the use of machines or mechanisms in place of traditional methods (usually simpler and more labour intensive). It is substantially a result of the increased cost of, and lack of availability of, labour in comparison to cost and availability of materials and equipment. Mechanisation is made possible by better organisation techniques and training and is most developed in relation to industrialised building techniques. The construction industry is largely labour orientated and non-standard so that, in general, mechanisation is most suited to excavating and earthmoving operations, operations related to the structure of the building (e.g. concrete mixing, transport and placing) and handling of materials and components parts. It is, however, also evident in the development and use of tools and equipment used to assist tradesmen in their traditional tasks (e.g. explosive powered tools, electric power tools etc).

Mechanisation can reduce building costs and speed up the construction process. In particular, off-site production of materials and components is usually highly mechanised. However, complete mechanisation of the construction process is not usually sufficiently repetitive, plant has to be moved from job to job and has to remain versatile; different jobs give different problems, and site conditions vary. Machines usually should be operated for a reasonably high proportion of their time on site and close to full capacity for their use to be really economical.

Factors influencing the efficiency of site mechanisation are :

(a)
Nature of the job and site.

(b)
Relationship between the operations of plant and men. E.g. limit idle time of either, correct gang size etc.

(c)
Careful planning and programming of the contract as a whole to minimise hire and idle time and maximise use.

(d)
Suitability of the design of the building. Suitability of equipment for a particular building or task, sequence of work, degree of mechanisation possible, continuity of plant use.

Adaptability to different purposes is an important criterion in the selection of equipment. It is also important to consider the possible effect of breakdown of critical equipment and consider the possibility of alternative method of continuing operations.

Cost of Mechanisation

In Singapore, mechanisation involving a low capital outlay has been as fast as in most other places, although the previous cheapness of labour had meant that some equipment and techniques available had not been fully utilised. However mechanisation involving a high capital outlay e.g. tower cranes has been slower due to some instability of the market, contract conditions, and the general structure of the construction industry. Recent government incentives over the last few years have encouraged higher capital investment in plant but the downturn in the industry has left plant idle and contractors generally over-capitalised in relation to plant. Capital investment tends to be more critical to contractors than for other forms of investment and has to be considered very carefully. Contractors have been reasonably willing to invest in non-mechanical equipment such as formwork or scaffold systems (although even these required heavy capital commitment), but less keen to invest in plant which requires skilled maintenance. Investment in equipment requires a stable market, giving continuity of construction, or some incentive. The use of mechanical plant makes possible earlier completion; and consequently earlier recovery and re-investment of capital, resulting in better rates of return. It also makes the contractor more vulnerable when delays occur (equipment lying idle does not bring any return but interest is lost on the money invested in the equipment).

The main problems encountered by construction companies when tying up capital are:

(a)
Continuity of work - a constant volume of work ensures that equipment is not idle and its use may be optimised, thus bringing in a constant optimum return on capital invested.

(b)
Each type of job is different so equipment must be as adaptable as possible. The contractor will prefer not to risk investing in specialised equipment which may limit the type of work that he can economically do.

(c)
Purchasing or hiring - This depends on the duration of the requirement for the equipment, the expected re-use on other jobs, the available capital and the expected saving or return on investment.

Some companies operate subsidiary hire companies for hiring their equipment to the rest of the industry when not otherwise in use; this will give them an optimum return on investment.

