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Abstract

Utilization Manufactured sand (M-sand) in this case of ash sandstone wash as a substitute for sand on concrete mixture is used as a result
of the crisis in availability of the main material of concrete, ie natural materials such as sand used in concrete manufacture foundries. M-
sand from the production of crushed stone then collected and washed which will be used as a mixture of sand on the concrete. The results
of m-sand optimally utilized for the mixture of fine agregate substitution of concrete with compressive strength test to produce high qual-
ity of concrete. The mixture used is 50% m-sand and FA, from the results of the compressive strength test showed the utilization of m-

sand can be used as a quality concrete
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1. Introduction

The development of construction in Indonesia occurred so fast,
many studies have been done to develop construction technology
ranging from construction materials to technology used in the
construction itself, with manufactured sand is an effective ap-
proach to reduce the natural resource depletion and environmental
impact of cement concrete industry[1]. Several utilization of waste
can be used for optimalization of concrete construction materials
because. the construction of high-rise buildings currently demands
good quality materials, almost 70% of the use of materials from
the building is concrete so that to meet the construction of high-
rise buildings will be demanded high-quality concrete [2]. The
development of these construction materials can be seen from the
many types of added materials used as additives in the normal
concrete mortar. These added compotitions aim to improve the
concrete to be better and reduce waste. The condition of material
difficulties experienced by foundries in Indonesia started in 2009,
where the sand of bangka as the main material of sand in Jakarta
area is constrained by various causes, so the supply becomes less
smoothly, besides consistency to quality not in accordance with
the requirement. The non conformace for 1% mud will require the
addition of 7 kg/m3 cement, for fine fine fine (smaller than spec)
will impact more free water usage which means more cement use
to achieve the same quality, in addition to the effect of bleeding
then cracked concrete. M-sand is widely considered as an alterna-
tive of the river sand recently, and to clarify the influence signifi-
cance and influence mechanism of MS characteristic parameters
on its concrete performance is essential to its scientific applica-
tion[3]. Utilization of m-sand to reduce the use of sand. Global
warming issues caused by environmental damage are the dominant
factors causing the difficulty of obtaining sand material, govern-
ment regulation to regulate sand mining, crushed stone, regional
autonomy including things that make people involved in determin-
ing policy direction, making it harder to get sand material, so that
the material is scarce, the more expensive and the more unusual

the expected quality is required and all these things will affect the
quality of concrete products, the cost of concrete composition that
affects the price of competitiveness, and the smooth service to
customers will be disrupted. As an effort to find a solution to
overcome the mentioned above, it is necessary to conduct study on
the possibility of using m-sand material with production capacity
+ 1000 m3/day, with condition not fulfill the specification for
concrete material, £ 19% mud level, by washing to be used as a
substitute material for sand needs in addition to attempting to re-
duce cost reduction programs to enhance competitiveness. Found-
ries successfully recycle and reuse the sand many times in a
foundry [4]. The utilization of such materials in concrete not only
makes it economical, but also helps in reducing disposal concerns
[5]. The goal of this paper is to know the effect of m-sand against
compressive strength and increase the use of m-sand up to 50%.

2. Literature review

In recent years, manufactured sand (m-sand) produced by crushing
stone deposits is being identified as a suitable alternative source
for river sand in concrete [6]. Sand is the one of main constituents
of concrete making, which is about 35% of volume of concrete
used in construction industry [7]. Review Concrete is the most
widely used material in the construction of buildings and infra-
structure development [8]. Fundamentally, concrete should be
economical, strong, and durable.

The construction industry recognizes that considerable improve-
ments are essential in productivity, product performance, energy
efficiency, and environmental performance [9].The development
of foundries industry is a promising business in Indonesia as a
developing country. Indonesia still badly needs concrete as the
main material to carry out the construction of other types of struc-
tures, roads, bridges and other infrastructures. Reuse of waste
materials as construction material is very much essential to
achieve sustainable construction. Utilization of waste materials as
construction material not only help in protection of environment

Copyright © 2018 Ranti Hidayawanti et. al. This is an open access article distributed under the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.



http://www.sciencepubco.com/index.php/IJET

578

International Journal of Engineering & Technology

but also result in monetary savings [10]. According to [11] the
suitability of crushed stone ash waste as fine aggregate for con-
crete has been assessed by comparing its basic properties with that
of conventional concrete. The strength characteristics of the con-
crete depend on the nature of the constituent material and its com-
bined action. Fine aggregate is one of the important constituents as
far as the strength characteristics of the concrete are concerne.
Increasing demand and decreasing natural sources of fine aggre-
gate for the production of concrete has resulted in the need to
identify new sources of fine aggregates. The most commonly used
river sand as a fine aggregate in the production of concrete and
mortar raises the problem of acute shortage in many areas. At the
same time increasing amount of crushed stone ash is available
from crusher as waste. This ash removal is a serious environmen-
tal problem.

If it is possible to use this crushed stone ash in the manufacture of
concrete and mortar with partial or complete replacement of natu-
ral river sand, this will not only save the construction cost but at
the same time will solve this ash removal problem.

3. Material experiment

a) Material used

Table 1: Material Data to Mix Trial Bangka’s Sand 50% + M-Sand 50% +
Fly Ash 20%
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b) Steps
As for the sequence of experiments or experimental steps, are as
follows:

1) Material testing in Laboratory.

2) Laboratory washing experiments.

3) Mortar compressive strength experiment comparative with

Bangka Sand (river sand).

4) Trial Mix to look for correlation w/c to strength.

5) Evaluation of Trial Laboratory results.

c) Experiment Set Up
The washing system will be made using, the screw system utilizes
the former waste wash project which fails, although it is necessary
to experiment in advance to know the effectiveness of the tool on
the quality of ash, and the capacity of the tool.

Fig. 1: Tube Container Material.

Fig. 2: Material Washers.

The first step of the experiment was carried out on a laboratory
scale by washing the stone ash to obtain the quality of stone
crushed in accordance with the requirements, ie stone ash with a
mud content of less than 7%. Then the m-sand is used as a con-
crete mixture with a 50% percentage of the total sand requirement
in 1 m3 of concrete.

4. Result and discussion

From the results of laboratory tests produced data as follows:
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Fig. 3: Grading Material of Bangka Sand / Belitung.

By looking at the fineness of the bangka sand for a 50% sieve of
20%, for a 30% sieve of 40%, and a sieve of 40 is 100% and all
still within usable limits.
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Fig. 4: Grading Material of M-Sand.

From the picture above shows that a 3/4 sieve of 100% means m-
sand is finer than bangka sand which means better mixing of con-
crete because the air cavity in concrete will be filled with ash so
that the mixture is more solid than pure bangka sand. River sand
was replaced by manufactured sand (M-sand) at replacement lev-
els of 20,40,60,80 and 100% [12].
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Fig. 5: Grading combined of Bangka sand and M-Sand.

From the picture above looks 3/4 sieve of 100% means the mix
between m-sand and sand of bangka still enter the gradation limit.
if above the graph can not be used as well as under the lower limit.
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Fig. 6: Material Combined Max. 25mm.
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Fig. 8: Correlation W/C to Compressive Strength.

Table 2: Mix Design Concrete of Bangka 50%, M-Sand 50%, Split 100%,
Fly Ash 20%
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From the concrete experiments, it was shown that 50% m-sand
after washing (mud content meets the standard) with 50% Bangka
Sand produce the same compressive strength as 100% Bangka

Sand mix. So from the base of the experiment then made a plan to
make a washing plant to obtain or improve the quality of the M-
sand which during this high mud content is + 19%.

5. Conclusion

From the above experimental data, the following conclusions can
be drawn as follows:

High mud content in the stone ash can be lowered by washing
using clean water, so stone ash material quality meet qualifies.
The compressive strength using 50% m-sand combined with 50%
bangka sand with mud content as required, produces the same
compressive strength as 100% of master bangka.

The use of m-sand can lower the cost of materials, this is because
the price of m-sand is cheaper than bangka sand.

M-sand can neutralize the organic content in the sand of Bangka is
sometimes high.

The use of m-sand can improve the grading of material combina-
tions, because the dispersion of stone ash grains is between the
split grains and the sand of Bangka

For Bangka Sand with low fine agregate (smooth), Stone ash can
neutralize the weakness, so obtained fine agregate and gradation
of the ideal Sand.
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