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Abstract

Currently, the process of construction of reinforced concrete buildings is controlled by controlling the quality of
concrete in which the strength of concrete must be followed the specification. By random the concrete samples for
compression test, the samples have both cubic sample for British standard and cylindrical sample for American standard
in which the latter is used widely in Thailand. In testing process for cylindrical samples, the surface of samples must be
flatten and smoothen for bearing the uniformly distributed load at full surface. Normally, sulphur is utilized as a capping of
concrete samples but the disadvantages of using the sulphur are the reduction of quality of sulphur that used repeatedly
and sulphur is toxic matter that may harms the respiratory system of the staffs. Hence many organizations use alternative
material instead of sulphur. The most preferably one is synthetic rubber both reinforced fiber and non-reinforced fiber
types which must be imported from aboard and they are expensive. Some organizations use the rubber within the country
by purchasing the full size of rubber plates and cutting into circle which causes to the inaccurate results. Thus in this
research, for encouraging the planting of para-rubber followed the national policy, we study the capping-material for
cylindrical concrete by using latex in Thailand — Thailand can produce the large amount of natural rubber and export at
the first rank in the world = as the major component. The design formulas of para-rubber will be tested with the
cylindrical concrete samples for acquiring the compressive strength and the results are compared to those with sulphur.
The use of para-rubber may obtain the following advantages: reduce the danger from using sulphur, save the cost from
importing the synthetic rubbers from aboard and develop the usefulness of para-rubber in construction society.

The research methodology is divided into three processes. The first process is to design formulas by using the
reinforcement filler as the carbon black only. The compound is mixed by open mill and formed as the para-rubber plates
by hot compression mould. By selecting the best type of carbon black from 4 types, the type of carbon black is chosen by
considering from basic and mechanical properties under ASTM standard. The design formula from step 1 is used in step
2. In the second process, the calcium carbonate is added for reducing the cost. In this part, the comparison of the results
for each ratio of carbon black to calcium carbonate is performed. By dividing the ratios of carbon black to calcium
carbonate into four ratios and forming into the para-rubber plate, each ratio will be tested for mechanical properties which
are compression set under ASTM D395, tensile strength under ASTM D412, strain under ASTM D412, hardness under
ASTM D2240 and tear strength under ASTM D624 and these results will also be compared each other. In the third
process, the compressive strength of concrete under ASTM C39 is determined by using para-rubber associated with steel
casing at the ends and the results are compared to those with sulphur capping at the ends.

From the results of design formulas for capping the concrete for compression test by three processes of testing,
it is found that the suitable type of carbon black is N330 because there are average values of mechanical properties and
easy to buy. In the second process, it reveals that adding calcium carbonate can improve the mechanical properties of
para-rubber plates. For increasing the amount of carbon black at over 60 phr, the hardness is increased but compression
set, tensile strength, strain and tear strength are declined. In the third process which is the use of para-rubber for capping
concrete in compression test, by comparison with the results from sulphur, it is found that the most suitable formula is
100N : 50C which is obtained the compressive strength 1.07 times higher than those using sulphur. The subsequent
formulas are 80N : 50C, 60N : 50C and 60N : 0C for compressive strength 0.89, 0.82 and 0.59 times lower than those
using sulphur respectively.

By considering the return on investment, it is found that the synthetic rubbers imported from aboard have the
price around 500-800 baths per piece and the price of the rubber in the country is approximately 180 baths per piece. By
calculating the cost from this research excluding the investment cost, the price of para-rubber plate at this formula is less
than 50 baths per piece and each piece has ability in testing repeatedly for more than 10 times. Hence there is the

possibility for developing this formula in business purposes.



