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ABSTRACT

Concrete is a building structure whose development is relatively fast because it is an important part
of development. Shells of keong sawah, which are pests for rice plants, can also be used as an
added material in making concrete because they contain a large amount of calcium carbonate. This
study aims to determine the effect of adding shells of keong sawah on the compressive strength of
concrete with a variation of 0% and 15% on the weight of cement. This research was conducted
using a cylindrical concrete specimen with a diameter of 15 cm and a height of 30 cm. The results
showed that the addition of 15% powder shells of keong sawah had an increase in compressive
strength, namely 31.1 MPa when compared to the 0% variation with a compressive strength value
of 25.6 MPa. It can be concluded that in this study the addition shells of keong sawah 15% by
weight of cement can increase the compressive strength of the concrete.
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INTRODUCTION

Concrete is one of the fastest growing building structures because it has several advantages and is
used as an innovation project to create concrete that is more effective, efficient and economical in
its use. Increasing the compressive strength of concrete is one of the innovations that is often
carried out, by utilizing chemicals or using materials around us that contain natural minerals that
can interact with the building blocks of concrete.

Shell of keong sawah is a type of freshwater snail that is often found in rice fields and is a pest of
rice plants. Rice snails have dark shells and contain several natural minerals such as calcium
carbonate (CaCO3), iron, magnesium, potassium and phosphorus. The calcium carbonate content
contained in these shells can be used as an additive in making concrete.

Similar studies have been conducted by predecessors with the most effective addition variation in
each study is 5% (Hartantyo & Susianto, Muhammad Hakim, 2019) and 10% (Putra et al., 2019).

This study aims to determine the maximum effectiveness level of using snail shells as an added
material in making concrete with a variation of 0% and 15%.

The compressive strength of concrete is influenced by many factors. The factor with the greatest
influence is the addition of additives. Substances or concrete additives have a very significant
effect if the cement water factor is also considered for the addition of its composition
(M.Marwahyudi, 2020); (M.Marwahyudi, 2019); (M.Mubarak, et.al, 2020). Further research is
needed to examine the strength of concrete, both for housing/lightweight concrete and for
structural concrete, especially for structural components of buildings (M.Lutfi, E.Rusandi, 2019);
(M.Lutfi, subtoni, 2017). No less important is the reinforcement of the concrete used for roads
such as rigid pavement, this reinforcement is of high quality concrete quality. So that the resulting
concrete with a very long design life so that it can reach its maximum life. It should also be noted
that concrete with road construction needs to be taken care of so that it can last a long time
(S.Syaiful, L. Lasmana, 2020); S.Syaiful, 2020).
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RESEARCH METHOD

The research was conducted at the Civil Engineering Laboratory, Faculty of Engineering,
Universitas Veteran Bangun Nusantara Sukoharjo. The research begins with testing the materials
that will be used in making concrete with the test results as shown in Table 1 and Table 2.

Table 1. Fine Aggregate Data

Information Standard Re.s ult .
Examination

> 15 cone

Value SSD height 15 cm

Specific gravity 2,50 —2,90 2,66

Absorbtion <3% 2,88

Mud content <5% 0,5 %

Fine grain modulus 1,5-3,8 2’82’528’95’

Tabel 2. Coarse Aggregate Of Data

Information Standard Exal:r?is:;ttion
Specific gravity 2,50 -2,70 2,7
Absorption <3% 0,75%
Maximum grain 20 mm 20 mm

This research uses powder shell of keong sawah which has gone through several stages such as
washing, drying, refining and filtering which will then be used as an additive in making concrete.
The addition of powdered shell of keong sawah used a variation of 0% and 15% by weight of
cement. Each variation uses 5 samples of test objects and will be tested using a compression
testing machine at the age of 28 days with the formula:

F¢’ £ 1
¢’ =7 (1
(SNI1974-2011, 2011), and also treated specimens for 14 days during the drying process. The
results obtained will then be analyzed and conclusions drawn regarding the scope of discussion in
the research conducted.

RESULTS AND DISCUSSION

The results of the normal concrete (NC) compressive strength test are equal to 23,5 MPa, 26,3
MPa, 26,9 MPa, 25,7 MPa, 26,2 MPa with average values 25,6 MPa, on the variation of addition
powder shell of keong sawah (SKS) 15% get results 30,4 MPa, 31,6 MPa, 33,6 MPa, 29,1 MPa,
30,7 MPa with average values 31,1 MPa.
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Table 3.The results of the 28-day-old concrete compressive strength test.

No Added level Concrete Code Age of Strong Compressive
Powder weight Object concrete Press strength
Shell of Keong Cylinder test (day) (MPa) Average
Sawah (kg) (MPa)
12,40 NC.0% 28 23,5
12,89 NC.0% 28 26,3
1 0% 12,52 NC.0% 28 26,9 25,6
12,50 NC.0% 28 25,7
12,74 NC.0% 28 26,2
12,47 SKS.15% 28 30,4
12,59 SKS.15% 28 31,6
2 15% 12,46 SKS.15% 28 33,6 31,1
12,29 SKS.15% 28 29,1
12,31 SKS.15% 28 30,7

The results of the compressive strength test obtained the compressive strength of the test object
with added material powder shell of keong sawah 0% amounting to 25,6 MPa, and 15% increase in
compressive strength to 31.1 MPa in powder shell of keong sawah.

Result (MPa)

.40
£ 31,1
$ 30 256 _—
3 20
3
8 10
0

0% 15%

- Percentoge of adding shell powder of keong sawah (9]

Figure 1. Graph of concrete compressive strength test results

Judging from the damage to the test object, only fine cracks and coarse cracks did not collapse, it
can be seen in the figure 2, figure 3, figure 4 and figure 5 below.
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Figure 3. Normal concrete yield 2

Figure 4. Concrete yield SKS 15% 1 Figure 5. Concrete yield SKS 15% 2

Damage to normal concrete occurs on average coarse cracks and there are some loose parts, while
in SKS concrete, on average, there are only fine cracks and a few have rough cracks.

CONCLUSION

After physical analysis of the test object and the resulting compressive strength results, it can be
concluded that the addition of SKS 15% of the cement weight can increase the compressive
strength to 31.1 MPa, and the compressive strength of concrete without SKS only gets a
compressive strength of 25.6 MPa. Judging from the damage that occurred, concrete with SKS
suffered less damage than concrete without SKS. The use of water used in the curing process also
affects the color of the test object as in Figure 2 and Figure 4 where Figure 2 has a dark color.
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