CONCRETING EQUIPMENT
The operations involved in the production of a concrete structure are mainly:

(1)
Batching the materials (cement, fine & course aggregate, water, additives etc)

(2)
Mixing

(3)
Transportation

(4)
Placing

(5)
Compacting

(6)
Finishing

(7)
Curing

Proportioning Concrete Mixtures
The concrete mix must be designed to obtain the required strength and workability.  Some important points to remember in the mix design of concrete:

(1)
although it takes water to initiate the hydraulic reaction, the higher the water-cement ratio, the lower the resulting strength and durability.

(2)
The more water is used, the higher is the workability.  In this case, in order to prevent loss in strength, the amount of cement also must be increased.

(3)
The more aggregate that is used, the lower the cost of concrete.

(4)
The larger the maximum size of course aggregate, the less the amount cement paste required to coat all the particles.

(5)
The  more the concrete is compacted, the better it become.

(6)
Proper curing of concrete is extremely important.

(7)
Use of additives can improve the properties.

The fresh concrete should be:

(1)
Easily mixed and transported

(2)
Uniform throughout both within a given batch and between batches.

(3)
Of proper workability so that it can be consolidated, will completely fill the forms, will not segregate and will finish properly.

Methods and Selection of Plant
The following factors will control the selection of plant:

(1)
Topography of the site - boundaries, restrictions, noise, contours of land, soil conditions.

(2)
The total volume of concrete required.

(3)
The maximum amount of concrete required at any point at any one time.

(4)
Availability of plant.

(5)
Time of year in which concreting is to be carried out.

(6)
Amount of space available for setting up plant.

(7)
Quality of concrete required ie. specification, varying mixes.

(8)
Cost of producing concrete by various methods.

Batch Plants and Mixes
Most concrete batches are controlled in the batching process on the basis of weight.

Cement:
-
For larger projects, the cement may be supplied in bulk and stored in silos or bins.

-
Bagged cement must be stored in a dry place and should be left in original bags until used for concrete.

-
Condensation in the silo, causing lumps in the cement, can occasionally be a problem.

-
The silos are fitted with their own weighing machines.

Aggregates:
-
Usually the aggregates have at least two sized ranges (course and fine) can be up to six ranges.

-
Aggregate from each size range must be accurately measured.

-
The amount of water contained in the aggregates must be considered in determining the amount of water to be added.

Mixing Plants:
-
The aggregate, water, cement and admixtures (if used) are introduced into a concrete mixer and mixed for a suitable period of time until all the ingredients are adequately blended together.

-
Where no mixer performance tests are available, a minimum mixing time of 1 minute for mixer of 1 cubic yard or less, with an increase in mixing time of 1/4 minute for each additional cubic yard of concrete is necessary.

-
Most modern plants have performance data on their mixers to show that they can adequately mix the concrete in less time than that specified.

The following are the main types of mixing plants:

Tilting Drum mixers
-
It consists of a conical drum rotating on a movable axis.

-
When the materials are mixed, the drum is then tilted to discharge the mix (generally to the opposite side to that on which materials are supplied.

-
Mainly used for mixing very small amount of concrete on site.

-
However, larger output mixer are available (up to 3m3 per mix).

Non-tilting Drum Mixers
-
The drum is cylindrical with partially closed ends and rotates in a vertical plane.

-
The buckets inside the drum pick up and drop the materials.

-
Discharge is by means of a chute which projects into the drum and when at the correct angle, catches the concrete.

-
During mixing the chute is inclined to face the bottom of the drum this preventing concrete from spilling out.

-
This is suitable for larger outputs.

Reverse Drum Mixers
-
Consists of a circular drum rotating on a horizontal spindle.

-
Loading is through a chute into a feed hole in one side of the drum.

-
The drum is split vertically and opens at this joint to discharge the mix.

Pan Mixers (Paddle Mixers)
-
These are shallow, open topped drums with rotating paddles projecting down into the pan on vertical spindle(s).

-
Discharge is at the bottom through the centre or sometimes at the site.

Turbo Mixer
-
This is a form of closed stationary pan mixer in which the paddles project from the side of a rotating cylinder within the pan.

-
This form of mixing unit gives very consistent mixes and is used for high grade concrete.

-
Since this type of mixer is not as portable as the others, it tends to be used at a central mixing plant or at locations where precast units are made.

Ready-Mixed Concrete
-
It may be economical to use ready-mixed concrete rather than set up a plant at site, which may be under-employed most of the time.

-
Concrete purchased from a ready-mixed plant can be provided in any one of the following ways:

(a)
Central-Mixed Concrete

Concrete is fully mixed in a stationery mixer and agitated during transit.

(b)
Shrink-Mixed Concrete

Concrete is partially mixed in a stationery mixer and then mixed completely in a truck mixer (usually en route to the site).

(c)
Truck-Mixed Concrete (Transit-Mixed Concrete)

Concrete is completely mixed in a truck mixer, with 70 to 100 revolutions to be at a speed sufficient to completely mix the concrete.

(d)
Dry-Batched Concrete

Water is added at the site and mixed.

Concrete May be ordered in Several Ways:

(1)
Recipe Batch :

-
The mix design is done by the purchaser and the specifications are given to the supplier.

-
Under this approach, the purchaser takes the responsibility for the resulting strength and durability, providing the stipulated amounts are furnished as specified.

(2)
Performance Batch:

-
The purchaser specifies the requirements and the supplier assumes full responsibility for the proportions of the various ingredients that go into the batch.

(3)
Part Performance and Part Recipe:

-
The purchaser generally specifies some requirements such as minimum cement content, the admixtures to be used, allowing the supplier to proportion the concrete mix within the constraints imposed.

-
This allows the supplier some flexibility to supply the most economical mix.
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