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ABSTRACT

Concrete is the main material in building construction, consisting of a mixture of coarse
aggregate (gravel), fine aggregate (sand), cement, and water. Concrete is widely used because
of its strength, ease of forming, and durability. The SNI standard defines concrete as a mixture
of portland cement, aggregate, and water to which other materials can be added to form a solid
mass. With the high demand for concrete with compressive and flexural strength, innovations
continue to be developed, including the use of substitute materials such as broken glass bulbs
to improve concrete quality. This study will examine the effect of broken glass bulbs on the
flexural strength of concrete. The use of glass bulb waste increases the flexural strength of
concrete. The increase depends on the percentage of waste in the concrete mixture, with test
results showing an increase in flexural strength of 0.5 - 2 KN compared to normal concrete. In
experiments with 5% and 10% waste, the flexural strength of the beam reached 27 KN and 25
KN after 28 days, respectively, while normal concrete had a flexural strength of 26 KN. These
results meet the Indonesian National Standard SNI 03 - 4431 1997.

Keywords: Concrete, Glass Bulb, Flexible Strength.

INTRODUCTION

Concrete is the main material in building construction, consisting of a mixture of coarse
aggregate (gravel), fine aggregate (sand), cement, and water. Concrete is widely used because
of its strength, ease of formation, and durability. The SNI standard defines concrete as a
mixture of portland cement, aggregate, and water to which other materials can be added to
form a solid mass. With the high demand for concrete with compressive and flexural strength,
innovations continue to be developed, including the use of substitute materials such as broken
glass bulbs to improve the quality of concrete. This study will examine the effect of broken
glass bulbs on the flexural strength of concrete.

METHODS

This study uses an experimental method in the laboratory with test objects in the form
of blocks measuring 15 cm x 15 cm x 30 cm. Concrete samples with added glass bulb
fragments will be tested at the ages of 7, 14, and 28 days, one sample each, to determine the
flexural strength of the concrete.
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Figure 4. Research Flowchart
RESULTS AND DISCUSSION

Concrete flexural strength testing was carried out on test objects at the ages of 7 days,
14 days and 28 days using a concrete compression tester (flexure testing machine) with
readings on the tool using kN units and a digital display.

Table 1. Recapitulation of Normal Concrete Flexural Strength Test Results

Kode Benda Berat Benda
No Uji Uji (Kg)

Umur(Hari) Slump (Cm) Beban (KN)

K-300/Fs 35

7 Hari

12

32.50

18

2

| K-300/Fs35

14 Hari

12

32.55

21.5

3

K-300/Fs 35

28 Hari

12

32,35

26

Normal concrete compressive strength testing is carried out using a concrete flexure
testing machine (Flexure Testing Machine). The results of the normal concrete flexural

strength test are shown in the graph below:
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Figure 5. Graph of Normal Beam Flexural Strength Test Results
From the graph above, it is known that the flexural strength of the normal beam at the
age of 7 days reaches 18 KN, at the age of 14 days it reaches 21.5 KN, and at the age of 28
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days it reaches 26 KN. Where it can be concluded that the flexural strength of the beam

increases at the age of 7 to 28 days.

Table 2. Recapitulation of Flexural Strength Test Results of Beam + 5% Glass Bulb

- Kodt{J l?ienda Uniias Supap (i Berat Benda Beban (KN)
! J (Hari) P Uji (Kg)
1 K-300/Fs 35 7 Hari 13 32.55 20
2 K-300/Fs 35 14 Hari 13 32.85 25
3 K-300/Fs 35 28 Hari 13 32,95 27
Grafik Kuat Lentur Balok + Kaca Bohlam 5%
35
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15 Bohlam 5%
10
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Figure 6. Graph of Flexural Strength Test Results of Beam + 5% Glass Bulb

From the graph above, it is known that the flexural strength of Beam + 5% glass bulb at
the age of 7 days reaches 20 KN, at the age of 14 days reaches 25 KN, and at the age of 28
days reaches 27KN. Where it can be concluded that the flexural strength of the beam increases
at the age of 7 days, 14 days, to 28 days.

Table 3. Recapitulation of Flexural Strength Test Results of Beam + 10% Glass Bulb

Kode Bend Berat Bend.
e i | Umr ——— crat Bend | Beban (KN)
: L (Hari) P Uji (Kg)
1 K-300/Fs 35 7 Hari 12 32,40 18.5
2 K-300/Fs 35 14 Hari 12 32,45 23
3 K-300/Fs 35 28 Hari 12 32,50 25
35
30
25 —
o -
20 o Balok Beton
—o— +Kaca
15 / Bohlam 10%
10
5
0 T T T )
0 7 14 21 28

Figure 7. Flexural Strength Test Result Graph of Beam + 10% Glass Bulb
From the graph above, it is known that the flexural strength of the Beam + 10% glass
bulb at the age of 7 days reaches 18.5 KN, at the age of 14 days reaches 23 KN, and at the age
of 28 days reaches 25 KN. Where it can be concluded that the flexural strength of the beam
increases at the age of 7 days, 14 days, to 28 days.
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Figure 8. Flexural Strength Graph of Normal Beam, Variations 1 and 2
From the graph above, it is known that the flexural strength of normal beams, variations
1 and 2 at the age of 7 days to 28 days. where it can be concluded that the flexural strength of
the beam in each variation increases or increases at the age of 7 days, 14 days, to 28 days

CONCLUSIONS

The use of waste glass bulbs increases the flexural strength of concrete. The increase
depends on the percentage of waste in the concrete mixture, with test results showing an
increase in flexural strength of 0.5 - 2 KN compared to normal concrete. In experiments with
5% and 10% waste, the flexural strength of the beam reached 27 KN and 25 KN after 28 days,
respectively, while normal concrete had a flexural strength of 26 KN. These results meet the
Indonesian National Standard SNI 03 - 4431 1997.
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