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Abstract

Concrete is chosen as a construction material because it is easy to make, but there are always obstacles, one of
which is the limited distribution of Palu aggregate material, so research is needed on the use of local materials as
concrete forming materials. The purpose of this study was to determine the effect of adding SikaCim Concrete
Additive using Senoni coarse aggregate and Muara Bengkal sand as concrete forming material. The analysis
carried out is to study the theory of concrete technology and analyze the results of laboratory testing of aggregates.
The method used from the Department of Public Works is SK. SNI. T-15-1990-03 "Procedure for Making Normal
Concrete Mix Plan". The planned concrete quality is K-250. The test objects used were 15x15x15 cm cubes as
many as 36 test objects, with 4 (four) variations of added ingredients, namely: 0.0% (normal), 0.3%, 0.7%, and
1.0% SikaCim Concrete Additive by weight of cement. Concrete compressive strength testing was carried out at
the age of 3, 7 and 28 concrete. The results of this study are the compressive strength of concrete with and without
the addition of SikaCim Concrete Additive has not reached the compressive strength of the K-250 plan. The
highest compressive strength of normal concrete at the age of 28 days with a value of 177.15 kg/cm?. In the
addition of SikaCim Concrete Additive, the highest concrete compressive strength at the age of 28 days was
229.68 kg/cm? for the variation of adding 1.0% SikaCim Concrete Additive. The percentage increase in
compressive strength of concrete in terms of compressive strength at the age of 28 days experienced the highest
increase from normal concrete, namely 29.66% for the addition of 1.0% SikaCim Concrete Additive.
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INTRODUCTION

In order to create new concrete, a specific proportion of cement, coarse aggregate, fine
aggregate, water, and admixtures must be combined. The choice of materials used in the
production of concrete is crucial, especially if you want to produce the best concrete possible
with the needed unique features for a given application in the most cost-effective manner.
Additives and admixtures are materials that are crucial today in the process of creating
concrete. The material technology and implementation methods developed as a result of
research and experimentation are meant to meet the ever-increasing demands for the use of
concrete and get around the difficulties that frequently arise when work is being done in the
field, for example, such as limited hammer aggregate material in some areas that are difficult
to access or weather factors that cause the concrete hardening process too long so that the
dismantling of formwork or reference must wait until the concrete is completely dry. For this
reason, the use of local materials with added ingredients to achieve better quality is one solution
to face these problems.
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In this study the authors used SikaCim Concrete Additive. The purpose of SikaCim Concrete
Additive is to quicken the hardening of concrete by reducing water to 15% to reduce
porousness. Local East Kalimantan aggregates were used, namely Senoni coarse aggregate in
Kutai Kartanegara and Muara Bengkal sand in East Kutai. The purpose of using Senoni coarse
aggregate is because in previous studies the compressive strength of concrete with Senoni
coarse aggregate mixes was higher than other local East Kalimantan aggregates, while Muara
Bengkal sand is a local sand commonly used for construction materials in the area where the
author lives. Therefore, the study of the Effect of Addition of SikaCim Concrete Additive to
Concrete Mixtures on the Strength of Concrete Using Muara Bengkal Sand and Senoni Coarse
Aggregates was conducted with the hope that this study will help provide new references
related to the use of local materials and additives that meet concrete quality standards.

METHODS

The first thing that will be done in this research is a literature study intended to support
methods, research implementation and data analysis. The literature studies used are about:

a) Concrete technology theory.

b) Indonesian Concrete Regulations PBI 1971.

c) Procedure for making normal concrete with the SKSNI T-15-1990-03 method.
d) The procedure for conducting concrete testing in the laboratory.

Next is the preparation of materials that will be used in research, the materials used in this study
are:

a) Portland cement type 1

b) Fine aggregate sand Muara Bengkal
€) Senoni coarse aggregate

d) Water

e) Sikacim Concrete Additive

Testing (inspection) of concrete constituent materials is carried out to determine the nature and
characteristics of these materials. The results of this test will be used for mix design planning,
besides that this test is also an evaluation material for the quality of concrete to be produced.
Testing of materials carried out in the laboratory, including:

a) Sieve analysis (gradation) of fine and coarse aggregates

b) Water content testing of fine and coarse aggregates

€) Mud content testing of fine and coarse aggregates

d) Specific gravity and absorption testing of fine and coarse aggregates

e) Wear testing of coarse aggregate
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The

design of the concrete mixture with the method of the Department of Public Works

contained in SK. SNI. T-15-1990-03 "Procedure for Making Normal Concrete Mix Plan". The
steps are as below:

a)

P)

Q)

Determine the compressive strength of the concrete planned in accordance with the
engineering requirements or those desired by the owner. This compressive strength (f'c)
is determined at 28 days.

Calculate the standard deviation (s) based on past data.

Calculate the value added (m), where m = 1.64.s. If there is no standard deviation data,
take m = 12 MPa.

Calculate the targeted average compressive strength (f'cr), where f'cr = f'c + m, i.e. steps
(a) + (b).

Determine the type of cement used.

Determine the type of aggregate used, for fine aggregate and coarse aggregate.

Determine the FAS (Cement Water Factor)

Determine the maximum FAS according to the table from steps (g) and (h) selecting the
lowest one.

Determine the slump value. If there is none then take from the table
Determine the maximum nominal grain size of aggregate,
Determine the free water content value.

Calculate the amount of cement which is calculated from the free water content divided
by the Cement Water Factor (FAS), i.e. step (k): (h)

Maximum amount of cement is ignored if not specified
Determine the minimum amount of cement.

Determine the adjusted FAS. If the amount of cement changes because the amount is
smaller than the minimum amount of cement or larger than the maximum amount of
cement, the FAS must be recalculated. If the amount of cement calculated from step (1)
is between the maximum and minimum, or greater than the minimum but not exceeding
the maximum amount we are free to choose the amount of cement we will use.

Determine the grain arrangement of the fine aggregate, in accordance with the
requirements of SK.SNL.T-15-1990-03 (see requirements for fine aggregate gradation
zones).

Determine the percentage of fine aggregate to the mix based on the slump value, FAS,
and maximum aggregate nominal size.

Calculate the relative specific gravity of the aggregate.
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s) Determine the specific gravity of concrete, based on the combined aggregate specific
gravity value and free water content (Step k).

t) Calculate the combined aggregate content which is the specific gravity of concrete minus
the weight of cement plus water. Step (s) - [(150) + (k)].

u) Calculate the fine aggregate content which is the combined aggregate content multiplied
by the percentage of fine aggregate in the mix. Step (t) x (p).

V) Calculate the coarse aggregate content, which is the combined aggregate minus the fine
aggregate content. Step (t) - (u).

If the aggregate is not in a saturated dry surface (SSD) state, the mix proportion should be
corrected for the moisture content in the aggregate. The correction of the mix proportion is
done for the moisture content in the aggregate at least once a day and is calculated according
to the following formula:

t—BCkCCDkDD (1
water = ( a)100 ( a)100
C
fineaggregate = C + (Ck — Ca)l—00 (2)
D
coarseaggregate = D + (Dk — Da)l—00 (3)

Where B is the amount of water (kg/m3), C is the amount of fine aggregate (kg/m3), D is the
amount of gravel (kg/m3), Ca is the water absorption in fine aggregate (%), Da is the water
absorption in coarse aggregate (%), Ck is the water content in fine aggregate (%), and Dk is
the water content in coarse aggregate (%). In this study, concrete samples were made for
compressive strength testing with 3 different times, namely 3 days, 7 days, and 28 days, as well
as with different variations in the addition of SikaCim Concrete Additive, namely 0.3%, 0.7%,
and 1.0%. With a total of 36 concrete samples required, as shown in Table 1 as follows:

Table 1: Number of Test Objects and Testing Time

Percentage of SikaCim The Number of Test
Concrete Additive Pieces Made

0%

0.3 %

0.7 %

1.0 %
0%

0.3 %

0.7 %

1.0 %
0%

0.3%

0.7 %

1.0 %

Total Number of Test Pieces 32

Testing Time Total Quantity

3-day

12

7-day 12

28-day 12

LW W W[ W |[W [ W [W W W W([W
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After making concrete, the next concrete treatment is carried out according to SNI 03-2847-
2002, which aims to maintain and guarantee the quality of the concrete implementation.

Next, the concrete compressive strength test is carried out using this formula

fe=7 4)

Where P is compressive load and A is compressive area

RESULT AND DISCUSSION

The initial stage of the research is testing the material first. Compilation of data will be sorted
from material testing to the final test of the test object.

Results of Laboratory Testing of Aggregates
Below are the results of laboratory testing of Muara Bengkal fine aggregates.

Table 2: Fine aggregate test results

Test types Test results
Specific gravity 2.50 gr/cm’
Absorption 1.99 %
Water Content 5.80 %
Mud Content 1.77 %
Fine Modulus of Grain (Sieve Analysis) | 2.16

Based on the table above, it is obtained that the modulus of fineness of the fine aggregate of
Muara Bengkal sand is 2.16, This value meets the allowable fineness modulus specification
standard according to SI1.0052-08 which is 1.5 — 3.8. A fine grain modulus (FGM) of about 2.5
< FGM < 3.0 generally produces high-strength concrete. The smaller the FGM value of an
aggregate, the finer the aggregate size. From the results of this study, Muara Bengkal Sand fits
the specifications for used as a material for making concrete. Data from the analysis of the fine
aggregate sand filter analysis of Muara Bengkal obtained the upper and lower limits of the zone
gradation as shown in figure 1.

120
100
80
60
40
20

Passes the Sieve (%)

0.15 0.3 0.6 1.2 2.4 4.8 9.6

Figure 1: Zone IIT Area Fine Aggregate Gradation of Muara Bengkal Sand
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The graph shows that the fine aggregate gradation value of Muara Bengkal is in zone III
(Slightly Fine) as required in the specification SK.SNIL.T-15-1990-03. So that the sand
aggregate Muara Bengkal is good as a concrete building material. Next are the laboratory test
results for senoni coarse aggregate:

Table 3: Coarse Aggregate Test Results

Test Types Test Results
Specific gravity 2,67 gr/cm’
Absorption 2,38 %
Water Content 0,54 %
Mud Content 4,18 %
aggregate wear 28,74 %
Fine Modulus of Grain (Sieve Analysis) 5,57

Based on the table above, the fine modulus of Senoni's coarse aggregate grains is 5.57. This
value does not meet the standard limit according to SII.0052-08 where generally the coarse

aggregate has an MHB of 6.0 — 7.1. And the Senoni coarse aggregate gradation area can be
seen in Figure 2:

120
100 l/
80
60
40
20

Passes the Sieve (%)

4.8 10 12.5 20 40

Figure 2: Senoni Coarse Aggregate Gradation Region

From the graph above, the average senoni coarse aggregate gradation value is still between the
lower limit and the limit.

Normal Concrete Compressive Strength Test Results

Table 4 and Figure 3 below show the outcomes of the standard concrete compressive strength
test.

Table 4: Results of a Typical Concrete Compression Strength Test

Age of Concrete | Average Concrete Strength
3 - Day 132,41 Kg/cm?
7 - Day 172,98 Kg/cm?
28 - Day 177,15 Kg/cm?
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Figure 3: Graph of Normal Concrete Compressive Strength Test Results

In the table and figure above, it can be seen that the results of the normal concrete compressive
strength without the addition of SikaCim Concrete Additive at 28 day is 177.15 Kg/cm?.

The Compressive Strength Test Results of Concrete after Adding Each Type of SikaCim

Concrete Additive

Table 5 and Figure 4 below show the outcomes of measuring the compressive strength of
concrete with the addition of Sikacim additive for 3, 7, and 28 days.

Table 5: Results of compression strength tests with SikaCim Concrete Additive added

SikaCim Concrete Additive 0% 0.3 % 0.7 % 1.0 %
Plan K250 250 250 250 250
3 - Day (Kg/cm?) 132.41 139.68 146.64 138.95
7 - Day (Kg/cm?) 172.98 182.27 163.55 211.32
28 - Day (Kg/cm?) 177.15 186.45 194.91 229.68
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Figure 4: Graph of compressive strength test results with the addition of SikaCim
Concrete Additive

From the test results for concrete aged 3, 7 and 28 days, it is obtained The highest compressive
strength value with the addition of SikaCim Concrete Additive is in the test for concrete aged
28 days with a compressive strength value of 229.68 Kg/cm?2 for addition of 1.0% SikaCim
Concrete Additive.

Percentage Increase in Compressive Strength of Concrete at 28 days

The percentage increase in the compressive strength of concrete based on variations in the
addition of SikaCim Concrete Additive from normal concrete aged 28 days, can be seen in the
following table and figure.

Table 6: Percentage increase in compressive strength of concrete at 28 days

Percentage of SikaCim Compressive Strength Percentage Increase of
Concrete Additive Compressive Strength
0% 177.15 0
0.3 % 186.45 5.25
0.7 % 194.91 10.03
1.0 % 229.68 29.66
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Figure 5: Percentage increase in compressive strength of concrete at 28 days

Based on the table and graph above, the highest percentage for increasing the compressive
strength of normal concrete occurs at the addition of 1.0% SikaCim Concrete Additive, which
is an increase in compressive strength of 29.66% from normal concrete.

DISCUSSION
Normal Concrete Compressive Strength

Based on the calculation of compressive strength results, the highest normal concrete
compressive strength value is obtained at the age of 28 days of concrete, namely 177.15 Kg /
cm?. In this study, the planned concrete quality is K250, but the results obtained do not reach
the desired compressive strength. It is important to note that there are several reasons for this,
one of which is the requirement of aggregate quality that is not met in some of the tests carried
out.

In addition to the material factor, the non-achievement of the compressive strength of the plan
can also be caused by the manufacturing process and the concrete treatment process during the
time of the concrete compressive strength plan. In addition, it is important to note that the
concrete batching plant is designed to meet the needs of the concrete industry, and the concrete
batching plant is designed to meet the needs of the concrete industry. Concrete with K175
quality is included in the category of class II concrete, namely concrete for general structural
works. The implementation must be carried out with adequate skill and under the direction of
professionals. For the purpose of K 175 quality control and the ongoing verification of
concrete's compressive strength based on test specimen inspection results.

In this study, normal concrete was made using local Kalimantan aggregates, namely Muara
Bengkal sand and Senoni stone, with the highest compressive strength at 28 days of concrete
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age of 177.15 Kg/cm?. With these results, concrete with local aggregates of Muara Bengkal
sand and Senoni stone is eligible for use in non-structural construction activities.

The Results of the Compressive Strength Test of Concrete with the Addition of Each
Variation of Sikacim Concrete Additive

From the results of tests that have been carried out for concrete aged 3, 7 and 28 days, it is
found that the highest compressive strength value with the addition of SikaCim Concrete
Additive is in the test for 28 days of concrete with a compressive strength value of 229.68
Kg/cm? for the addition of 1.0% SikaCim Concrete Additive. The second highest compressive
strength is at the age of 7 days with a compressive strength value of 211.32 Kg/cm? for the
addition of 1.0% SikaCim Concrete Additive.

The use of SikaCim Concrete Additive can increase the compressive strength value of normal
concrete using local aggregates, the increase in compressive strength value that occurs is
generally parallel to the percentage of SikaCim Concrete Additive addition. Based on the data
obtained, the maximum compressive strength value that occurs is the addition of 1.0% SikaCim
Concrete Additive, where the compressive strength of concrete at the age of 7 and 28 days
reaches the highest compressive strength value.

Percentage Increase in Compressive Strength of Concrete at 28 Days

The percentage increase in compressive strength value is parallel to the percentage of SikaCim
Concrete Additive addition, at the beginning of the addition of 0.3% SikaCim Concrete
Additive the percentage increase slowly increases from the normal concrete compressive
strength value as well as the addition of 0.7% SikaCim Concrete Additive. At the addition of
1.0% SikaCim Concrete Additive there was a high increase in the compressive strength value
of normal concrete, namely 29.66%.

Based on this research and previous research, it is still possible to increase the compressive
strength of the addition of SikaCim Concrete Additive above 1.0%.

CONCLUSION

The compressive strength of concrete has not attained the K-250 plan's compressive strength,
both with and without the inclusion of SikaCim Concrete Additive. The highest compressive
strength of normal concrete at the age of 28 days with a value of 177.15 kg/cm? and is included
in class II concrete with a compressive strength of K175. In the addition of SikaCim Concrete
Additive, the highest concrete compressive strength at the age of 28 days is 229.68 kg/cm? for
the variation of adding 1.0% SikaCim Concrete Additive, the increase in compressive strength
is parallel to the percentage of addition of Sikacim Concrete Additive. The percentage increase
in compressive strength of concrete in terms of compressive strength at the age of 28 days
experienced the highest increase from normal concrete, namely 29.66% for the addition of
1.0% SikaCim Concrete Additive.
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