Lecture No. 15 &16

Subject:
Batching, Mixing, and Transporting and Handling of Concrete

Objectives of Lecture:

· To explain batching, mixing, and transporting and handling required for production and delivery of concrete

Importance of Batching, Mixing, Transporting &Handling, and Placing Concrete

· Batching, mixing, transporting &handling, and placing the concrete are equally important as the properties and proportioning of the ingredients for obtaining a quality concrete 

Batching 

· Batching is the process of weighing or volumetrically measuring and introducing into the mixer the ingredients for a batch of concrete

· One batch of concrete means the quantity of concrete produced at a time

· Weight-batching is recommended as it provides greater accuracy and simplicity and avoids the problem created by bulking of damp sand

However, volume-batching, is used for concrete mixed in a continuous mixer and for certain places where weighing facilities are not available

· Weight-batching equipment facilitated with control panel, as shown in Fig. 8-1, in ready mixed concrete plants where a large quantity of concrete is daily produced

· The accuracies in measuring the quantities of the ingredients of concrete in individual batches are as follows: water 1%, cement 1%, aggregates 2%, and admixtures 3%

· Air-entraining admixtures, CaCl2, and other chemical admixtures should be charged into the mix as solutions and the liquid should be considered part of the mixing water

Mixing Concrete

· The ingredients of concrete should be mixed thoroughly for sufficient time so as to produce a concrete uniform in appearance, with all ingredients evenly distributed

· A concrete is said to be adequately mixed if the samples taken from different portions of a batch will have essentially the same unit weight, air content, slump, and coarse-aggregate content within the permissible errors

· For increasing the output, concrete mixers should neither be overloaded nor be speeded up than the designed capacities and speed. For an increased output, the use of a larger mixer or additional mixers are recommended

· A mixer becomes less efficient if its blades either get worn or coated with hardened concrete. Therefore, for better mixing action the badly worn blades should be replaced and hardened concrete should be removed preferably after each day’s of production of concrete

Types of Concrete based on Mixing

1. Jobsite Mixed Concrete

· The stationary mixer, as shown in Fig. 8-2, is mostly used for producing concrete at the jobsite

The stationary mixers are also used for mixing the concrete in ready mix plants for central mixing

· Following are the specifications for a stationary mixer:

Capacity     –
2 cu ft to 12 cu yd 

(i.e., 2 cu ft to 324 cu ft)

Mixing time – 1 minute for up to 1 cu yd capacity with an increase of 15 seconds for each additional 1 cu yd of capacity 

Note:

i) The mixing time should be measured from the time all cement and aggregate are in the mixer drum, provided that all the water is added before one-fourth of the mixing time has elapsed

ii) Normally, up to 10 % of the mixing water is placed in the drum before the solid materials are added. Water then should be added uniformly with the solid materials, leaving about 10 % to be added after all other materials are in the drum

iii) In case of cold weather concreting where heated water is used, addition of cement should be delayed until most of the aggregate and water have intermingled in the drum to prevent possible rapid stiffening

iv) Addition of the admixture should be completed not later than 1 minute after addition of water to the cement has been completed or prior to the start of the last ¾ of the mixing cycle, whichever occurs first

v) If two or more admixtures are used in the same batch of concrete, they should be added separately to avoid any interaction that might interfere with the efficiency of any of the admixtures and adversely affect the concrete  

2. Ready Mixed Concrete

· Ready mixed concrete is proportioned and mixed off the project site and is delivered to the construction area in a freshly mixed and unhardened state

· Depending upon the way in which mixing is to be carried out, ready mixed concrete is manufactured by any of the following three methods:

(i) Central-mixed concrete is mixed completely in a central stationary mixer (Fig. 8-3) and is delivered either in a truck agitator (that is a truck mixer operating at agitating speed) or a special non-agitating truck

(ii) Shrink-mixed concrete is mixed partially in a central stationary mixer and completed in a truck mixer

(iii) Truck-mixed concrete is mixed completely in a truck mixer (Fig. 8-4)

Note:

· When a truck mixer is used for complete mixing, 70 to 100 revolutions of the drum or blades at the rate of rotation designated by the manufacturer as mixing speed (generally about 6 to 18 rpm) are generally required to produce the specified uniformity of concrete

· No more than 100 revolutions at mixing speed should be used

· All revolutions after 100 should be at a rate of rotation designated by the manufacturer as agitating speed (usually about 2 to 6 rpm)

· Mixing at high speeds for long periods of time, about 1 or more hours, can result in concrete strength loss, temperature rise, excessive loss of entrained air, and accelerated slump loss

· Concrete should delivered and discharged within 1½ hours or before the drum has revolved 300 times after introduction of water to the cement and aggregates

3. Mobile Batcher Mixed Concrete 

    (Continuous Mixer)

· Mobile batcher mixers are special trucks, as shown in Fig. 8-5, that batch by volume and continuously mix concrete as the dry materials, water, and admixtures are continuously fed into the mixer

4. High-Energy Mixed Concrete

    (Concrete mixed in high-energy mixers)

· High-energy mixed concrete is produced by first blending cement and water into a slurry with high-speed rotating blades then by adding the slurry to aggregates and mixing with conventional mixing equipment to produce a uniform concrete

· High-energy mixing causes water to intermix more completely with cement particles, resulting in more complete hydration of cement

· More complete cement hydration results in more efficient use of cement, higher strength, and improvements in several other concrete properties

· High- energy mixers were first used in ready mixed concrete production in USA in 1987

5. Remixed Concrete

· Remixed concrete is that which is remixed to restore its plasticity (i.e. workability) after it has got little bit stiffened in absence of proper agitation

· Under careful supervision a small amount of water may be added to remix the concrete provided the following conditions are met:

· maximum allowable w/c ratio is not      exceeded

· maximum allowable slump is not    exceeded

· maximum allowable mixing time and agitating time (or drum revolutions) are not      exceeded

· concrete is remixed for at least half the minimum required mixing time or number of revolutions

Transporting and Handling Concrete

Good advance planning can help choose the proper method for transporting and handling the fresh concrete avoiding the following problems:

· Delays in concreting work, which may reduce the productivity

· Early stiffening and drying out, which may create problem in placing and finishing the concrete
· Segregation of coarse aggregate from the sand-cement mortar
Methods and Equipment for Transporting and Handling Concrete

Refer Table 8-1 on page no. 97
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