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Abstract 

 
Admixture is an additional ingredient in concrete that is added when mixing concrete takes place 

in the hope of changing the properties of concrete to make it more suitable for a particular job. In 

this study, the material used was Sikacrete W with a percentage of 0%, 13% and 16% by weight of 

cement. The specimens used were cylinders (15 x 30) cm of 12 specimens for each FAS. FAS 

variations in this study included 0.35, 0.40 and 0.50 with a test age of 28 days. The results of this 

study, for FAS 0.35 the average concrete compressive strength for STATPLA was 280.24 kg/cm2, 

STATPDA was 110.38 kg/cm2, SDATPDA (13%) was 244.00 kg/cm2 and SDATPDA (16%) was 

256.89 kg/cm2. FAS 0.40 average concrete compressive strength for STATPLA is 272.09 kg/cm2, 

STATPDA is 94.37 kg/cm2, SDATPDA (13%) was 237.18 kg/cm2 and SDATPDA (16%) was 

249.18 kg/cm2. FAS 0.50 average concrete compressive strength for STATPLA was 238.83 kg/cm2, 

STATPDA was 74.05 kg/cm2, SDATPDA (13%) was 192.22 kg/cm2 and SDATPDA (16%) was 

202.23 kg/cm2. These results indicate that there is an influence on FAS variations in concrete 

casting in brackish water with the addition of admixture. 
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1. INTRODUCTION 

The water-cement factor (FAS) or water cement ratio (wcr) is an important indicator in the 

design of concrete mixes because FAS is the ratio of the amount of water to the amount of cement 

in a concrete mix. The water-cement factor has a very important role in the formation of concrete. 

Concrete is a construction material that is often used because concrete has several advantages, 

including easy-to-find basic materials, resistant to various weather conditions and not difficult to 

implement and maintain. 

The addition of Reduced Water and Accelerated Admixture (Bestmittel) of 0.2%, 0.4% and 

0.6% by weight of cement and water will increase workability and increase the average 

compressive strength of normal concrete (0.2% for 25.61 Mpa, 0.4% for 27.66 Mpa, 0.4% for 

29.50 Mpa, and 0.6% for 31.44 Mpa). 
The proportion of the mixture that provides optimum compressive strength and the influence 

of variations in the Cement Water Factor (FAS) and the amount of cement on the compressive 

strength of concrete. The optimum test results for the Water Cement Factor (FAS) are at FAS 0.4 

and with a cement quantity of 350 kg, which is 37.05 MPa. The compressive strength meets the 

requirements of normal quality concrete with a compressive strength value of less than 42MPa at 

28 days of age. 

The value of the water-cement factor can still be enlarged to exceed the maximum limit 

according to SNI in accordance with the strength and resistance that can be used in concrete 
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submerged in sea water. This methodology is to collect secondary data about the influence of 

cement water factor on concrete treated using sea water. Permeability predictions in seawater with 

variations in the water-cement factor are 0.40, 0.50 and 0.60. The results show that the cement 

water factor can be increased up to 0.50 if the design life of the building is 50 years. 

The relationship between the compressive strength of concrete and FAS using PPC follows 

Duff Abrams' law, namely the compressive strength decreases exponentially with increasing FAS 

values. The initial age of concrete compressive strength with PPC is lower than concrete with PC, 

after 7 days the compressive strength of concrete is higher. Using a FAS value between 0.4-0.9 the 

difference in compressive strength obtained with PPC and PC is around 1-17% and 3-26% 

respectively at the age of 28 and 90 days. 

The influence of the cement aggregate ratio and the water-cement factor on the compressive 

strength and porosity of porous concrete where the compressive strength of porous concrete 

decreases as the aggregate/cement ratio increases. The compressive strength of porous concrete 

with a water-cement factor (FAS) of 0.25 is lower than FAS of 0.30. The porosity of porous 

concrete increases with increasing aggregate/cement ratio. Porosity of porous concrete with water- 

cement factor (FAS) 0.25 is higher than FAS 0.30. The volume weight of porous concrete 

decreased with increasing aggregate/cement ratio. 

The influence of variations in the Water Cement Factor (FAS) on lightweight CLC bricks 

using white clay with certain variations of 0%, 10%, 70% and 100% The parameters to be 

measured are compressive strength, water absorption and workability. The results showed that the 

greatest concrete compressive strength (0.630 MPa) was achieved by samples with white soil 

variations of 10% and 70% at 21 days of age with an FAS of 0.6. The lowest water absorption was 

achieved by samples with a white soil variation of 10%. Ease of work in the factory is directly 

proportional to the use of water and inversely proportional to the use of white soil as a substitute 

for sand. 

The compressive strength of concrete is largely determined by the shape of the specimen, the 

age of the specimen and the water-cement ratio where it can be concluded that the smaller the w/c 

ratio, the greater the compressive strength of the concrete produced. 

The compressive strength testing of lightweight pumice concrete for FAS 0.5, 0.6, and 0.65 

meets the strength limits of lightweight concrete construction for structural purposes. At FAS 0.55, 

0.7 and 0.75 did not meet the strength limit of structural lightweight concrete. The higher the FAS 

value shows a tendency to decrease the compressive strength of the test object, inversely 

proportional to the slump value. Regression analysis for the relationship between cement water 

factor and compressive strength gives a correlation value (r) of 0.8052 while for the relationship 

between cement water factor and slump it gives a correlation value (r) of 0.9878. And these two 

correlation values show that the stronger the relationship between the FAS variation on the 

compressive strength and the slump value. 

The effect of variation FAS 0.50 (without added material) compressive strength obtained is 

38.18 Mpa, in variations FAS 0.50, 0.51 and 0.52 there is an increase and the compressive strength 

obtained is 39.31 Mpa, 39.50 Mpa and 38.46 Mpa. The results of the compressive strength test 

carried out obtained that the optimum compressive strength value of all variations was in the FAS 

0.51 variation, this was due to the effect of the addition of corncob ash on the FAS 0.51 variation it 

worked well. 

Variations in the cement water factor and the foam agent water factor greatly affect the 

volume weight and compressive strength produced. The resulting values have different trends in 

each variation. The smallest unit weight value for each FAF variation is 0.768 gr/cm3 which is 

found in FAF 1:20 (to FAS 60%). The best quality value of CLC light brick was 2,518 MPa, 

achieved at 50% FAS variation (to FAF 1:80) for both white and green foam agent. Therefore it is 

recommended to get the best compressive strength you should use FAS 50% to FAF 1:80 while to 

get a small density value you can use FAS 60% to FAF 1:20. 
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2. LITERATURE REVIEW 

2.1. Research Design 

This study used cylindrical specimens (15 x 30) cm, the number of specimens for each 

casting method was 3 specimens. FAS variations include 0.35, 040 and 0.50 with a test age of 28 

days. Percentage of additional admixture 0%, 13% and 16% by weight of cement. 

Data source 

Data acquisition was obtained from the results of the slump test after mixing the concrete, 

examining the physical properties of the aggregate, including specific gravity, aggregate 

absorption, volume weight, grain arrangement, organic matter content. For concrete absorption data 

obtained by cutting a cube (5 x 5 x 5) cm from a cylindrical specimen (15 x 30) cm. 

Equipment 

The equipment used includes mixing concrete using an electric mixer, measuring the slump 

value using an Abrams cone, 4” pipe, cylindrical mold (15 x 30) cm, oven, concrete curing station, 

compressive strength testing machine, thermometer, data logger and transducer. 

Material 

The materials used include cement, coarse aggregate, fine aggregate namely fine sand and 

coarse sand, Sikacrete W and water. 

2.2. Concrete mix design 

Designing a concrete mixture using the ACI 211.1-91 method by calculating the concrete 

mix plan based on the tables in the ACI 211.1-91 method. Calculation of water requirement in 1 

m3 of concrete is based on the design slump height (75-100) mm with FAS 0.35, 0.40 and 0.50. 

The maximum aggregate diameter size used is 25.4 mm to obtain the ratio between fine sand and 

coarse sand as fine aggregate. 

2.3. Making Test Objects 

Table 2.1 Design of concrete mixing variations with FAS 0.35 

Concrete 
Mixing 

Variations 

Admixture 
percentage 

(%) 

Testing 

Age 

 

Cylinder (15 x 30) cm 
Number of 

Test 

Objects 

STATPLA 0% 28 days STATPLA1A STATPLA2A STATPLA3A 3 

STATPDA 0% 28 days STATPDA1A STATPDA2A STATPDA3A 3 

SDATPDA 13% 28 days SDATPDA1A SDATPDA2A SDATPDA3A 3 

SDATPDA 16% 28 days SDATPDA1A SDATPDA2A SDATPDA3A 3 

    Total Test Items 12 

 
 

Table 2.2 Design of concrete mixing variations with FAS 0.40 

Concrete 
Mixing 

Variations 

Admixture 
percentage 

(%) 

Testing 

Age 

 

Cylinder (15 x 30) cm 
Number of 

Test 

Objects 

STATPLA 0% 28 days STATPLA1B STATPLA2B STATPLA3B 3 

STATPDA 0% 28 days STATPDA1B STATPDA2B STATPDA3B 3 

SDATPDA 13% 28 days SDATPDA1B SDATPDA2B SDATPDA3B 3 

SDATPDA 16% 28 days SDATPDA1B SDATPDA2B SDATPDA3B 3 

    Total Test Items 12 
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Table 2.3 Design of concrete mixing variations with FAS 0.50 

Concrete 

Mixing 
Variations 

Admixture 

percentage 
(%) 

Testing 

Age 

 

Cylinder (15 x 30) cm 
Number of 

Test 
Objects 

STATPLA 0% 28 days STATPLA1C STATPLA2C STATPLA3C 3 

STATPDA 0% 28 days STATPDA1C STATPDA2C STATPDA3C 3 

SDATPDA 13% 28 days SDATPDA1C SDATPDA2C SDATPDA3C 3 

SDATPDA 16% 28 days SDATPDA1C SDATPDA2C SDATPDA3C 3 

    Total Test Items 12 

Information: 
STATPLA = Test objectwithout the addition of admixture, without being compacted, not cast in 

brackish water (0%); 

STATPDA = Test objectwithout adding admixture without being solidified cast in brackish water 

(0%); 

SDATPDA = Test objectwith the addition of non-compacted admixture cast in brackish water 

(13% and 16%); 

Figure 2.1 Method of casting in brackish water 

 

Figure 2.2 Cylindrical specimen (15 x 30) cm after casting in brackish water 

 

2.4. Treatment of test objects 

Treatment of a cylindrical specimen (15 x 30) cm was carried out by inserting a cylinder (15 

x 30) cm into a treatment container which was first filled with brackish water until the test time was 

28 days. Three hours before the test, the cylinder (15 x 30) cm was removed in the treatment 

container and dried so that the cylinder (15 x 30) cm was surface dry. 
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Figure 2.3 Treatment of cylindrical specimens (15 x 30) cm 

Figure 2.4 Cylindrical specimen (15 x 30) cm surface dry 

 

2.5. Testing the compressive strength of concrete 

The compressive strength test was carried out at the age of 28 days with a total of 12 

specimens for FAS, namely 0.35, 0.40 and 0.50. Before testing the compressive strength of 

concrete, its dimensions are first measured and after that, each specimen is weighed to determine 

its weight. then the transducer device is installed on the test object and connected to the data logger 

for its reading, after which it is slowly loaded with a load of 2 to 4 N/mm2/second until the test 

object is destroyed. The magnitude of the load that causes the specimen to be crushed is the data 

that will be used to obtain the compressive strength of the concrete. 

 
Figure 2.5 Compressive strength testing machine 

Figure 2.6 Testing the compressive strength of a cylindrical specimen (15 x 30) cm 
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Figure 2.7 Cylindrical test object (15 x 30) cm after testing 

Figure 2.8 Cylindrical specimen (15 x 30) cm after testing 

 

 
3. RESULTS AND DISCUSSION 

3.1. Concrete Mix Design. 

 

Table 3.1 Material composition for 1 m3 of concrete 

Concrete 

Mixing 

Variations 

 

FAS 
Water 

(kg) 

Cement 

(kg) 

Coarse 

Aggregate 

(kg) 

Rough 

sands 

(kg) 

Fine 

Sand 

(kg) 

Amount of 

Admixture 

(kg) 

Total 

(kg) 

STATPLA (0%)  192.62 550.33 1140.02 411.16 86.83 0.00 2380.96 

STATPDA (0%)  192.62 550.33 1140.02 411.16 86.83 0.00 2380.96 

SDATPDA 

(13%) 
0.35 192.62 550.33 1140.02 411.16 86.83 71.54 2452.50 

SDATPDA 
(16%) 

 
192.62 550.33 1140.02 411.16 86.83 88.05 2469.01 

STATPLA (0%)  192.62 481.54 1140.02 467.96 98.83 0.00 2380.97 

STATPDA (0%)  192.62 481.54 1140.02 467.96 98.83 0.00 2380.97 

SDATPDA 

(13%) 
0.40 192.62 481.54 1140.02 467.96 98.83 62.60 2443.57 

SDATPDA 
(16%) 

 
192.62 481.54 1140.02 467.96 98.83 77.05 2458.02 

STATPLA (0%)  192.62 385.23 1140.02 547.47 115.62 0.00 2380.96 

STATPDA (0%)  192.62 385.23 1140.02 547.47 115.62 0.00 2380.96 

SDATPDA 

(13%) 
0.50 192.62 385.23 1140.02 547.47 115.62 50.08 2431.04 

SDATPDA 

(16%) 

 
192.62 385.23 1140.02 547.47 115.62 61.64 2442.60 
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3.2. Mixing of concrete and manufacture of specimens. 

After stirring/mixing with an electric mixer (molen), the next step is to measure the slump 

value for each FAS 0.35, 0.40 and 0.50, the following is a picture of the measurement of the slump 

value 

 

Figure 3.1 Slump value measurement 

The results of the slump value measurements carried out are shown in table 3.2 below: 

Table 3.2 Slump value for FAS 0.35 

Concrete    

Mixing 

Variations 

temperature  
Air Content 

(%) 

Slump 

(cm) Room Mortars 

STATPLA (0%) 29 29 1.10 9.50 

STATPDA (0%) 28 30 1.20 9.70 

SDATPDA 

(13%) 
28 30 1.20 8.90 

SDATPDA 
(16%) 

28 30 1.20 8.60 

Average 28.25 29.75 1.18 9.18 

Standard 

Deviation 
0.50 0.50 0.05 0.51 

Covariance (%) 1.77 1.68 4.26 5.58 

Category Very good Very good Very good Good 

 

Table 3.2. showed that the temperature of the concrete mixture met the requirements, namely ≤ 

32°C with the very good category, the average air content obtained was 1.18% and also met the 

requirements, namely 0.5% - 1.75% with the very good category. The slump value obtained varies 

for each variation of concrete mixing but is still within the limits of 75-100 mm. The following is 

shown in Graph 3.2. The slump test value for FAS is 0.35. 

 

 

 

 

 

 

 

 

 

 
Figure 3.2 Graph of slump value for FAS 0.35 
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Table 3.3 Slump value for FAS 0.40 

Casting 

Variations 

temperature Air Content 

(%) 

Slump 

(cm) Room Mortars 

STATPLA (0%) 30 31 1.10 9.80 

STATPDA (0%) 29 29 1.20 10.20 

SDATPDA 

(13%) 
29 30 1.20 9.30 

SDATPDA 

(16%) 
29 30 1.30 9.10 

Average 29.25 30.00 1.20 9.60 

Standard 

Deviation 
0.50 0.82 0.08 0.50 

Covariance (%) 1.71 2.72 6.80 5.17 

Category Very good Very good Good Good 

 

Table 3.3. shows that the temperature of the concrete mix meets the requirements, namely ≤ 32°C, 

the average air content obtained is 1.20% and also meets the requirements, namely between 0.5% - 

1.75% in the good category. The slump value obtained has variations for each variation of concrete 

mixing, for the average slump value it is still within the limits of 9.60 cm with a good category. 

The following is shown in graph 3.3. The slump test value for FAS is 0.40. 

 

 

 

 

 

 

 

 

 

 

 
Figure 3.3 Graph of slump value for FAS 0.40 

Table 3.4 Slump value for FAS 0.50 
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Casting 

Variations 

temperature Air Content 

(%) 

Slump 

(cm) Room Mortars 

STATPLA (0%) 30 31 1.10 11.40 

STATPDA (0%) 28 29 1.20 11.70 

SDATPDA 

(13%) 
28 29 1.30 10.90 

SDATPDA 

(16%) 
29 30 1.30 10.40 

Average 28.75 29.75 1.23 11.10 

Standard 

Deviation 
0.96 0.96 0.10 0.57 

Covariance (%) 3.33 3.22 7.82 5.15 

Category Very good Very good Currently Good 
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Table 3.4. shows that the temperature of the concrete mix meets the requirements, namely ≤ 32°C, 

the average air content obtained is 1.23% and also meets the requirements, namely 0.5% - 1.75% in 

the medium category. The slump value obtained has variations for each variation of mixing 

concrete, the average slump value is 11.10 cm with a good category. The following is shown in 

graph 3.4 the slump test value for FAS 0.50 

 

 

 

 

 

 

 

 

 

 

 
Figure 3.4 Graph of slump value for FAS 0.50 

 

3.3. Test Results. 

Concrete Compressive Strength Testing. 

The results of the concrete compressive strength test at 28 days of age with FAS 0.35, 0.40 

and 0.50 are shown in table 3.5 below. 

Table 3.5 Results of concrete compressive strength testing with cylindrical specimens (15 x 30) cm 

Testing 

Age 

 
FAS 

Concrete Compressive Strength (kg/cm2) 

STATPLA STATPDA 
SDATPDA 

(13%) 
SDATPDA 

(16%) 

 
28 days 

 
0.35 

283.20 108.89 238.67 250.67 

285.42 113.25 244.44 257.77 

272.09 108.89 248.89 262.22 

Average 280.24 110.34 244.00 256.89 

 
28 days 

 
0.40 

265.42 91.46 229.78 241.78 

272.09 93.65 236.44 248.44 

278.76 98.00 245.33 257.33 

Average 272.09 94.37 237.18 249.18 

 
28 days 

 
0.50 

233.02 76.22 191.56 200.89 

243.91 71.87 198.22 207.55 

239.56 74.05 186.89 198.24 

Average 238.83 74.05 192.22 202.23 

 

From the results of table 3.5 it can be described in a graph of the average concrete compressive 

strength as shown in Figure 3.5 below. 

12 
11 
9 
8 
6 
5 
3 
2 
0 

11.40 

Grafik Nilai Slump Test Untuk FAS 0.50 

11.70 
10.90 10.40 

STATPLA 

(0%) 

Slump (cm) 11.40 

STATPDA 

(0%) 

11.70 

SDATPDA 

(13%) 

10.90 

SDATPDA 

(16%) 

10.40 

N
il

ai
 S

lu
m

p
 

(c
m

) 



Volumes 2 No.5 (2023) 

RESEARCH STUDY OF THE EFFECT OF VARIATION OF CEMENT WATER FACTOR IN BREACH 
WATER CONCRETE FACTING USING 

CONCRETE 

ADMIXTURE ON THE COMPRESSIVE STRENGTH OF 

Teuku Farizal, Defry Basrin, Samsunan, Dian Febrianti, M. Arrie Rafshanjani Amin 

International Journal of Social Science, Educational, Economics, Agriculture Research, and Technology (IJSET) 

E-ISSN: 2827-766X | WWW.IJSET.ORG 10 

 

 

Grafik Kuat Tekan Beton Rata-Rata 

300 
27

50
5 

280.24272.09 
238.83 244.00 

22
0
5
0
 

237.18 
192.22 

256.89249.18 

202.23 

175 

1
1
2
5
5
0 

7
00 

110.3494.3774.05
 

5
2
0
5
 

0 

STATPLA STATPDA SDATPDA 
(0%) (0%) (13%) 

SDATPDA 
(16%) 

K
u

a
t 

T
ek

a
n

 B
et

o
n

 (
k

g
/c

m
2

) 
 

 

 

 

 

 

 

 

 

 

 
 

 STATPLA (0%) STATPDA (0%) SDATPDA (13%) SDATPDA (16%) 

FAS 0.35 280.24 110.34 244.00 256.89 

FAS 0.4 272.09 94.37 237.18 249.18 

FAS 0.5 238.83 74.05 192.22 202.23 

 

Figure 3.5 Graph of average concrete compressive strength for FAS 0.35, 0.40 and 0.50 

Table 3.6 Comparison of the compressive strength of concrete FAS 0.35 with FAS 0.40. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Table 3.6 shows that the average compressive strength value for STATPLA (0%) decreased the 

average compressive strength by 2.91%, STATPDA (0%) decreased the average compressive 

strength by 14.47%, SDATPDA (13 %) there was a decrease in the average compressive strength 

of 2.79% and SDATPDA (16%) there was a decrease in the average compressive strength of 

3.00%. The largest decrease in average compressive strength occurred in STATPDA (0%), namely 

14.47%, and the smallest average decrease in compressive strength occurred in SDATPDA (13%), 

which was 2.79%. The results of the comparison of the average compressive strength of FAS 0.35 

with FAS 0.40 are shown in the following graph 3.6. 
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Figure 3.6 Graph of comparison of the average compressive strength value of FAS 0.35 with FAS 0.40 

Table 3.7 Comparison of compressive strength values of FAS 0.35 and FAS 0.50. 

 

Concrete 

Mixing 

Variations 

Average 

Compressive 

Strength 

(kg/cm2) 
For FAS 0.35 

Average 

Compressive 

Strength 

(kg/cm2) 
For FAS 0.50 

Comparison of 

Average Compressive 

Strength (kg/cm2) 

FAS 0.35 with FAS 
0.50 

 
 

Information 

 

STATPLA 

(0%) 

 
280.24 

 
238.83 

 
14.77 

decrease in the 

compressive 

strength of 
concrete 

 

STATPDA 

(0%) 

 
110.34 

 
74.05 

 
32.89 

decrease in the 

compressive 

strength of 
concrete 

 

SDATPDA 

(13%) 

 
244.00 

 
192.22 

 
21.22 

decrease in the 

compressive 

strength of 
concrete 

 

SDATPDA 

(16%) 

 
256.89 

 
202.23 

 
21.28 

decrease in the 

compressive 

strength of 
concrete 

 

Table 3.7 shows that the average compressive strength value for STATPLA (0%) decreased the 

average compressive strength by 14.77%, STATPDA (0%) decreased the average compressive 

strength by 32.89%, SDATPDA (13 %) there was a decrease in the average compressive strength 

of 21.22% and SDATPDA (16%) there was a decrease in the average compressive strength of 

21.28%. The largest decrease in average compressive strength occurred in STATPDA (0%), 

namely 32.89%, and the smallest average decrease in compressive strength occurred in SDATPDA 

(13%), amounting to 21.22%. The results of the comparison of the average compressive strength of 

FAS 0.35 with FAS 0.50 are shown in the following graph 3.7. 
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Figure 3.7 Graph of comparison of the average compressive strength value of FAS 0.35 with FAS 0.50 

 

Table 3.8 Comparison of the compressive strength values of FAS 0.40 and FAS 0.50. 

 

Concrete 

Mixing 

Variations 

Average 

Compressive 

Strength 

(kg/cm2) 
For FAS 0.40 

Average 

Compressive 

Strength 

(kg/cm2) 
For FAS 0.50 

Comparison of 

Average Compressive 

Strength (kg/cm2) 

FAS 0.40 with FAS 
0.50 

 
 

Information 

 

STATPLA 

(0%) 

 
272.09 

 
238.83 

 
12.22 

decrease in the 

compressive 

strength of 
concrete 

 

STATPDA 

(0%) 

 
94.37 

 
74.05 

 
21.53 

decrease in the 

compressive 

strength of 
concrete 

 

SDATPDA 

(13%) 

 
237.18 

 
192.22 

 
18.96 

decrease in the 

compressive 

strength of 
concrete 

 

SDATPDA 

(16%) 

 
249.18 

 
202.23 

 
18.84 

decrease in the 

compressive 

strength of 

concrete 

 

Table 3.8 shows that the average compressive strength value for STATPLA (0%) decreased the 

average compressive strength by 12.22%, STATPDA (0%) decreased the average compressive 

strength by 21.53%, SDATPDA (13 %) there was a decrease in the average compressive strength 

of 18.96% and SDATPDA (16%) there was a decrease in the average compressive strength of 

18.84%. The biggest decrease in the average compressive strength occurred in STATPDA (0%), 

namely 21.53%, and the smallest average decrease in compressive strength was in STATPLA 

(0%), which was 12.22%. The results of the comparison of the average compressive strength of 

FAS 0.40 with FAS 0.50 are shown in the following graph 3.8. 
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Figure 3.8 Graph of comparison of the average compressive strength value of FAS 0.40 with FAS 0.50 

 

3.4. Concrete Absorption Test 

Concrete absorption test if W ≤ 3% then the concrete is of good quality and 3% ≥ W ≤ 5% 

then the concrete is of medium quality and if W ≥ 5% the quality of the concrete is not good. The 

following results of the average concrete absorption test are shown in table 3.9 below. 

 

Table 3.9 The results of the concrete absorption test 

Concrete Mixing 

Variations 
FAS 

Average Concrete 

Absorption 
Information 

STATPLA (0%)  4.93 Medium quality concrete 

STATPDA (0%) 
0.35 

5.91 Poor quality concrete 

SDATPDA (13%) 5.20 Poor quality concrete 

SDATPDA (16%)  5.14 Poor quality concrete 

STATPLA (0%)  5.94 Poor quality concrete 

STATPDA (0%) 
0.4 

6.90 Poor quality concrete 

SDATPDA (13%) 6.17 Poor quality concrete 

SDATPDA (16%)  6.12 Poor quality concrete 

STATPLA (0%)  7.95 Poor quality concrete 

STATPDA (0%) 
0.5 

8.80 Poor quality concrete 

SDATPDA (13%) 8.15 Poor quality concrete 

SDATPDA (16%)  8.11 Poor quality concrete 

 

From table 3.9 it shows that for FAS 0.35 only STATPLA (0%) has moderate concrete quality, for 

STATPDA (0%), SDATPDA (13%) and SDATPDA (16%) the concrete quality is not good. For 

FAS 0.4 and FAS 0.5, all variations of mixed concrete quality were not good, this was caused by 

the concrete not being compacted, causing poor concrete ductility. 

 
 

4. CONCLUSION 

Some conclusions that can be drawn from this research are as follows: 

1. FAS 0.35 average concrete compressive strength for STATPLA is 280.24 kg/cm2, STATPDA 

is 110.38 kg/cm2, SDATPDA (13%) is 244.00 kg/cm2 and SDATPDA (16%) is 256.89 

kg/cm2. 

2. FAS 0.40 average concrete compressive strength for STATPLA is 272.09 kg/cm2, STATPDA 

is 94.37 kg/cm2, SDATPDA (13%) is 237.18 kg/cm2 and SDATPDA (16%) is 249.18 kg/cm2. 

3. FAS 0.50 average concrete compressive strength for STATPLA is 238.83 kg/cm2, STATPDA 

is 74.05 kg/cm2, SDATPDA (13%) is 192.22 kg/cm2 and SDATPDA (16%) is 202.23 kg/cm2. 
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4. The results of the comparison of the average compressive strength between FAS 0.35 and FAS 
0.40 showed that the largest decrease in average compressive strength was in STATPDA (0%) 

by 14.47% and the smallest decrease was in SDATPDA (13%) by 2.79%. 

5. The results of the comparison of the average compressive strength of FAS 0.35 with FAS 0.50 

showed that the largest decrease in average compressive strength was in STATPDA (0%) by 

32.89% and the smallest decrease was in SDATPDA (13%) by 21.22%. 

6. The results of the comparison of the average compressive strength of FAS 0.40 with FAS 0.50 

showed that the largest decrease in average compressive strength was in STATPDA (0%) by 

21.53% and the smallest decrease was in STATPLA (0%) by 12.22%. 

 

 

REFERENCES 

AK Salain and R. Widiarsa, "The Relationship Between Compressive Strength And Cement Water 

Factor In Concrete Made Using Portland-Pozzolan Cement," J. Ilm. Tech. Civil, vol. 10, 

no. 2, pp. 189–194, 2006. 

A. Ginting, "The Influence of Cement Aggregate Ratio and Cement Water Factor on," J. Tek., vol. 

5, no. April 2015, pp. 1–85, 2017. 

AI Candra, Suwarno, H. Wahyudiono, S. Anam, D. Aprillia, and Karisma, “Concrete Strength Fc' 

21.7 MPa Using Water Reducing and High Range Admixtures,” J. CIVILLa, vol. 5, no. 

1, pp. 330–340, 2020. 

A. Hadori and Y. Pranoto, "Testing the Compressive Strength of Concrete with the Addition of Fly 

Ash and Admixture Superplasticizer," J. Inersia, vol. VII, no. 1, pp. 50–55, 2019, 

[Online]. Available: http://e-journal.polnes.ac.id/index.php/inersia/article/view/542 

B. Kusumo, "Method of Examining the Effect of Admixture Content on the Compressive Strength 

of Normal Concrete K-225," Mekanika, vol. 1, no. 1, 2016. 

Bustani, B., Khaddafi, M. ., & Nur Ilham, R. (2022). REGIONAL FINANCIAL MANAGEMENT 

SYSTEM OF REGENCY/CITY REGIONAL ORIGINAL INCOME IN ACEH 

PROVINCE PERIOD YEAR 2016-2020. International Journal of Educational Review, 

Law And Social Sciences (IJERLAS), 2(3), 459–468. 

https://doi.org/10.54443/ijerlas.v2i3.277 

F. Darwis, MA Sultan, and C. Anwar, "The Influence of Cement Water Factor Variations on the 

Compressive Strength of Pumice Aggregated Concrete," SIPILsains, vol. 06, no. 11, p. 

31–38, 2016. 

Falahuddin, F., Fuadi, . F., Munandar, M., Juanda, R. ., & Nur Ilham, R. . (2022). INCREASING 

BUSINESS SUPPORTING CAPACITY IN MSMES BUSINESS GROUP TEMPE 

BUNGONG NANGGROE KERUPUK IN SYAMTALIRA ARON DISTRICT, UTARA 

ACEH REGENCY. IRPITAGE JOURNAL, 2(2), 65–68. 

https://doi.org/10.54443/irpitage.v2i2.313 
Geovani, I. ., Nurkhotijah, S. ., Kurniawan, H. ., Milanie, F., & Nur Ilham, R. . (2021). 

JURIDICAL ANALYSIS OF VICTIMS OF THE ECONOMIC EXPLOITATION OF 

CHILDREN UNDER THE AGE TO REALIZE LEGAL PROTECTION FROM 

HUMAN RIGHTS ASPECTS: RESEARCH STUDY AT THE OFFICE OF SOCIAL 

AND COMMUNITY EMPOWERMENT IN BATAM CITY. International Journal of 

Educational Review, Law And Social Sciences (IJERLAS), 1(1), 45–52. 

https://doi.org/10.54443/ijerlas.v1i1.10 

H. Hermansyah, LAP Laja, and S. Annisa, "The Influence of Cement Water Factor Variations on 

the Compressive Strength of Concrete With Added Corn Cob Ash," J. Kacapuri J. 

Scientific Tech. Civil, vol. 5, no. 1, p. 83, 2022, doi: 10.31602/jk.v5i1.7392. 

http://e-journal.polnes.ac.id/index.php/inersia/article/view/542
https://doi.org/10.54443/ijerlas.v2i3.277
https://doi.org/10.54443/irpitage.v2i2.313
https://doi.org/10.54443/ijerlas.v1i1.10


International Journal of Social Science, Educational, Economics, Agriculture Research, and Technology (IJSET) 

E-ISSN: 2827-766X | WWW.IJSET.ORG 15 

 

 

 

Ilham, Rico Nur. et all (2019). Investigation of the Bitcoin Effects on the Country Revenues via 

Virtual Tax Transactions for Purchasing Management. International Journal of Supply 

Management. Volume 8 No. December 6, 2019. 

Ilham, Rico Nur. et all (2019).. Comparative of the Supply Chain and Block Chains to Increase the 

Country Revenues via Virtual Tax Transactions and Replacing Futures of Money. 

International Journal of Supply Management. Volume 8 No. 5 August 2019. 

JJS Pah, PM Tulle, RA Bella, and DAT Sina, "The Relationship between the Water-Cement Factor 

and the Water-Foam Factor on the Compressive Strength and Volume Weight of Light 

CLC Coals," J. Tek. Civil, vol. 11, no. 2, pp. 119–132, 2022. 

Lasta Irawan, A. ., Briggs, D. ., Muhammad Azami, T. ., & Nurfaliza, N. (2021). THE EFFECT OF 

POSITION PROMOTION ON EMPLOYEE SATISFACTION WITH 

COMPENSATION AS INTERVENING VARIABLES: (Case Study on Harvesting 

Employees of PT. Karya Hevea Indonesia). International Journal of Social Science, 

Educational, Economics, Agriculture Research, and Technology (IJSET), 1(1), 11–20. 

https://doi.org/10.54443/ijset.v1i1.2 

likdanawati, likdanawati, Yanita, Y., Hamdiah, H., Nur Ilham, R., & Sinta, I. (2022). EFFECT OF 

ORGANIZATIONAL COMMITMENT, WORK MOTIVATION AND LEADERSHIP 

STYLE ON EMPLOYEE PERFORMANCE OF PT. ACEH DISTRIBUS INDO RAYA. 

International Journal of Social Science, Educational, Economics, Agriculture Research, 

and Technology (IJSET), 1(8), 377–382. https://doi.org/10.54443/ijset.v1i8.41 

Mahfud, M., Yudiana, IK, & Sariyanto, S. (2022). HISTORY OF BANYUWANGI 

KALIKLATAK PLANTATION AND ITS IMPACT ON SURROUNDING 

COMMUNITIES. International Journal of Educational Review, Law And Social Sciences 

(IJERLAS), 3(1), 91–104. https://doi.org/10.54443/ijerlas.v3i1.492 

Mahfud et all (2021). UTILIZING THE USING LAWON RESIDENTIAL TRADITION AS A 

SOURCE OF LEARNING LOCAL HISTORY IN HIGH SCHOOLS IN 

BANYUWANGI. Scientific Development Media Vol.16 No.3 October 2021. 

http://ejurnal.binawakya.or.id/index.php/MBI/article/view/1294/pdf 

Mahfud et all (2020). Developing a Problem-Based Learning Model through E-Learning for 

Historical Subjects to Enhance Students Learning Outcomes at SMA Negeri 1 

Rogojampi. IOP Conf. Series: Earth and Environmental Science 485 (2020) 012014 

doi:10.1088/1755-1315/485/1/012014 

Majied Sumatrani Saragih, M. ., Hikmah Saragih, U. ., & Nur Ilham, R. . (2021). RELATIONSHIP 

BETWEEN MOTIVATION AND EXTRINSIC MOTIVATION TO ICREASING 

ENTREPRENEURSHIP IMPLEMENTATION FROM SPP AL-FALAH GROUP AT 

BLOK 10 VILLAGE DOLOK MASIHUL. MORFAI JOURNAL, 1(1), 1–12. 

https://doi.org/10.54443/morai.v1i1.11 
NF Rulian and P. Saelan, "Study of Limiting Cement Water Factor Values in Concrete Mixtures in 

Corrosive Environments," Design J. Tek. Civil, vol. 6, no. 2, p. 123, 2021, doi: 

10.26760/rekaracana.v6i2.123. 

Nur Ilham, R. ., Arliansyah, A., Juanda, R., Multazam, M. ., & Saifanur, A. . (2021). 

RELATHIONSIP BETWEEN MONEY VELOCITY AND INFLATION TO 

INCREASING STOCK INVESTMENT RETURN: EFFECTIVE STRATEGIC BY 

JAKARTA AUTOMATED TRADING SYSTEM NEXT GENERATION (JATS-NG) 

PLATFORM. International Journal of Economic, Business, Accounting, Agriculture 

Management and Sharia Administration (IJEBAS), 1(1), 87–92. 

https://doi.org/10.54443/ijebas.v1i1.27 

Nur Ilham, R., Heikal, M. ., Khaddafi, M. ., F, F., Ichsan, I., F, F., Abbas, D. ., Fauzul Hakim 

Hasibuan, A. ., Munandar, M ., & Chalirafi, C. (2021). Survey of Leading Commodities 

Of Aceh Province As Academic Effort To Join And Build The Country. IRPITAGE 

JOURNAL, 1(1), 13–18. https://doi.org/10.54443/irpitage.v1i1.19 

Nur Ilham, R., Likdanawati, L., Hamdiah, H., Adnan, A., & Sinta, I. . (2022). COMMUNITY 

SERVICE ACTIVITIES “SOCIALIZATION AVOID STUDY INVESTMENT” TO 

https://doi.org/10.54443/ijset.v1i1.2
https://doi.org/10.54443/ijset.v1i8.41
https://doi.org/10.54443/ijerlas.v3i1.492
http://ejurnal.binawakya.or.id/index.php/MBI/article/view/1294/pdf
https://doi.org/10.54443/morai.v1i1.11
https://doi.org/10.54443/ijebas.v1i1.27
https://doi.org/10.54443/irpitage.v1i1.19


Volumes 2 No.5 (2023) 

RESEARCH STUDY OF THE EFFECT OF VARIATION OF CEMENT WATER FACTOR IN BREACH 
WATER CONCRETE FACTING USING 

CONCRETE 

ADMIXTURE ON THE COMPRESSIVE STRENGTH OF 

Teuku Farizal, Defry Basrin, Samsunan, Dian Febrianti, M. Arrie Rafshanjani Amin 

International Journal of Social Science, Educational, Economics, Agriculture Research, and Technology (IJSET) 

E-ISSN: 2827-766X | WWW.IJSET.ORG 16 

 

 

THE STUDENT BOND OF SERDANG BEDAGAI. IRPITAGE JOURNAL, 2(2), 61– 

64. https://doi.org/10.54443/irpitage.v2i2.312 
Nur Ilham, R., Arliansyah, A., Juanda, R. ., Sinta, I. ., Multazam, M. ., & Syahputri, L. . (2022). 

APPLICATION OF GOOD CORPORATE GOVERNANCE PRINCIPLES IN 

IMPROVING BENEFITS OF STATE-OWNED ENTERPRISES (An Emperical 

Evidence from Indonesian Stock Exchange at the Moment of Covid-19). International 

Journal of Economic, Business, Accounting, Agriculture Management and Sharia 

Administration (IJEBAS), 2(5), 761–772. https://doi.org/10.54443/ijebas.v2i5.410 

Nur Ilham, R., Likdanawati, L., Hamdiah, H., Adnan, A., & Sinta, I. . (2022). COMMUNITY 

SERVICE ACTIVITIES “SOCIALIZATION AVOID STUDY INVESTMENT” TO 

THE STUDENT BOND OF SERDANG BEDAGAI. IRPITAGE JOURNAL, 2(2), 61– 

64. https://doi.org/10.54443/irpitage.v2i2.312 

Nur Ilham, R., Arliansyah, A., Juanda, R. ., Sinta, I. ., Multazam, M. ., & Syahputri, L. . (2022). 

APPLICATION OF GOOD CORPORATE GOVERNANCE PRINCIPLES IN 

IMPROVING BENEFITS OF STATE-OWNED ENTERPRISES (An Emperical 

Evidence from Indonesian Stock Exchange at the Moment of Covid-19). International 

Journal of Economic, Business, Accounting, Agriculture Management and Sharia 

Administration (IJEBAS), 2(5), 761–772. https://doi.org/10.54443/ijebas.v2i5.410 

Rahmat, I. Hendriyati, and MS Anwar, "Analysis of Concrete Compressive Strength with Reduced 

Water and Accelerated Admixture," InfioTeknikoTeknik, vol. 17, no. 2, pp. 205–218, 

2016. 

RAI Sari, SE Wallah, and RS Windah, "The Effect of Amount of Cement and FAS on the 

Compressive Strength of Concrete with Aggregate Derived from Rivers," J. Civil Statics, 

vol. 3, no. 1, pp. 68–76, 2015. 

RA Bella, S. Utomo, W. Bunganaen, and JJS Pah, "The Effect of the Water-Cement Factor on CLC 

Type Lightweight Brick with White Clay Substitution," J. Tek. Civil, vol. IX, no. 2, pp. 

315–322, 2020. 

Rahmaniar, R., Subhan, S., Saharuddin, S., Nur Ilham, R. ., & Anwar, K. . (2022). THE 

INFLUENCE OF ENTREPRENEURSHIP ASPECTS ON THE SUCCESS OF THE 

CHIPS INDUSTRY IN MATANG GLUMPANG DUA AND PANTON PUMP. 

International Journal of Social Science, Educational, Economics, Agriculture Research, 

and Technology (IJSET), 1(7), 337–348. https://doi.org/10.54443/ijset.v1i7.36 

Rico Nur Ilham, Irada Sinta, & Mangasi Sinurat. (2022). THE EFFECT OF TECHNICAL 

ANALYSIS ON CRYPTOCURRENCY INVESTMENT RETURNS WITH THE 5 

(FIVE) HIGHEST MARKET CAPITALIZATIONS IN INDONESIA. Journal of 

Economics, 11(02), 1022–1035. Retrieved from. 

http://ejournal.seaninstitute.or.id/index.php/Ekonomi/article/view/481 

S. Aprilianti, "Analysis of the Effect of Concrete with Naphthalene and Polycarboxilate Admixture 

Materials on the Compressive Strength of Normal Concrete," Journal.Umj, p. 8, 2012. 

Sandi, H. ., Afni Yunita, N. ., Heikal, M. ., Nur Ilham, R. ., & Sinta, I. . (2021). RELATIONSHIP 

BETWEEN BUDGET PARTICIPATION, JOB CHARACTERISTICS, EMOTIONAL 

INTELLIGENCE AND WORK MOTIVATION AS MEDIATOR VARIABLES TO 

STRENGTHENING USER POWER PERFORMANCE: AN EMPERICAL EVIDENCE 

FROM INDONESIA GOVERNMENT. MORFAI JOURNAL, 1(1), 36–48. 

https://doi.org/10.54443/morai.v1i1.14 
Sinurat, M. ., Heikal, M. ., Simanjuntak, A. ., Siahaan, R. ., & Nur Ilham, R. . (2021). PRODUCT 

QUALITY ON CONSUMER PURCHASE INTEREST WITH CUSTOMER 

SATISFACTION AS A VARIABLE INTERVENING IN BLACK ONLINE STORE 

HIGH CLICK MARKET: Case Study on Customers of the Tebing Tinggi Black Market 

Online Store. MORFAI JOURNAL, 1(1), 13–21. https://doi.org/10.54443/morai.v1i1.12 

Sinta, I., Nur Ilham, R. ., Authar ND, M. ., M. Subhan, & Amru Usman. (2022). UTILIZATION 

https://doi.org/10.54443/irpitage.v2i2.312
https://doi.org/10.54443/ijebas.v2i5.410
https://doi.org/10.54443/irpitage.v2i2.312
http://ejournal.seaninstitute.or.id/index.php/Ekonomi/article/view/481
https://doi.org/10.54443/morfai.v1i1.12


International Journal of Social Science, Educational, Economics, Agriculture Research, and Technology (IJSET) 

E-ISSN: 2827-766X | WWW.IJSET.ORG 17 

 

 

 

OF DIGITAL MEDIA IN MARKETING GAYO ARABICA COFFEE. IRPITAGE 

JOURNAL, 2(3), 103–108. https://doi.org/10.54443/irpitage.v2i3.467 

Rahmat, I. Hendriyati, and MS Anwar, "Analysis of Concrete Compressive Strength with Reduced 

Water and Accelerated Admixture," InfioTeknikoTeknik, vol. 17, no. 2, pp. 205–218, 

2016. 

RAI Sari, SE Wallah, and RS Windah, "The Effect of Amount of Cement and FAS on the 

Compressive Strength of Concrete with Aggregate Derived from Rivers," J. Civil Statics, 

vol. 3, no. 1, pp. 68–76, 2015. 

RA Bella, S. Utomo, W. Bunganaen, and JJS Pah, "The Effect of the Water-Cement Factor on CLC 

Type Lightweight Brick with White Clay Substitution," J. Tek. Civil, vol. IX, no. 2, pp. 

315–322, 2020. 

Rahmaniar, R., Subhan, S., Saharuddin, S., Nur Ilham, R. ., & Anwar, K. . (2022). THE 

INFLUENCE OF ENTREPRENEURSHIP ASPECTS ON THE SUCCESS OF THE 

CHIPS INDUSTRY IN MATANG GLUMPANG DUA AND PANTON PUMP. 

International Journal of Social Science, Educational, Economics, Agriculture Research, 

and Technology (IJSET), 1(7), 337–348. https://doi.org/10.54443/ijset.v1i7.36 

Rico Nur Ilham, Irada Sinta, & Mangasi Sinurat. (2022). THE EFFECT OF TECHNICAL 

ANALYSIS ON CRYPTOCURRENCY INVESTMENT RETURNS WITH THE 5 

(FIVE) HIGHEST MARKET CAPITALIZATIONS IN INDONESIA. Journal of 

Economics, 11(02), 1022–1035. Retrieved from. 

http://ejournal.seaninstitute.or.id/index.php/Ekonomi/article/view/481 

S. Aprilianti, "Analysis of the Effect of Concrete with Naphthalene and Polycarboxilate Admixture 

Materials on the Compressive Strength of Normal Concrete," Journal.Umj, p. 8, 2012. 

Sandi, H. ., Afni Yunita, N. ., Heikal, M. ., Nur Ilham, R. ., & Sinta, I. . (2021). RELATIONSHIP 

BETWEEN BUDGET PARTICIPATION, JOB CHARACTERISTICS, EMOTIONAL 

INTELLIGENCE AND WORK MOTIVATION AS MEDIATOR VARIABLES TO 

STRENGTHENING USER POWER PERFORMANCE: AN EMPERICAL EVIDENCE 

FROM INDONESIA GOVERNMENT. MORFAI JOURNAL, 1(1), 36–48. 

https://doi.org/10.54443/morai.v1i1.14 

Sinurat, M. ., Heikal, M. ., Simanjuntak, A. ., Siahaan, R. ., & Nur Ilham, R. . (2021). PRODUCT 

QUALITY ON CONSUMER PURCHASE INTEREST WITH CUSTOMER 

SATISFACTION AS A VARIABLE INTERVENING IN BLACK ONLINE STORE 

HIGH CLICK MARKET: Case Study on Customers of the Tebing Tinggi Black Market 

Online Store. MORFAI JOURNAL, 1(1), 13–21. https://doi.org/10.54443/morai.v1i1.12 

Sinta, I., Nur Ilham, R. ., Authar ND, M. ., M. Subhan, & Amru Usman. (2022). UTILIZATION 

OF DIGITAL MEDIA IN MARKETING GAYO ARABICA COFFEE. IRPITAGE 

JOURNAL, 2(3), 103–108. https://doi.org/10.54443/irpitage.v2i3.467 
T. Mining, P. Islam, S. Salman, and A. Pharisee, "EFFECT OF WATER FLOOD ON IN-SITU 

CONCRETE CASTING also occurs during the dry season. It is a construction work , 

especially dry conditions. One of them is water can affect the quality of concrete. Various 

attempts have been made unt,” vol. XIV, no. 2, 2018. 

U. Wijayadi, CD Mungok, and Herwani, "Experimental Study of the Effect of the Number of 

Puddles on the Compressive Strength of Fresh Concrete Mixture," J. Tek. Civilian Untan, 

vol. 8, no. 2, pp. 1–8, 2008. 

W. Wesli, SJ Akbar, and B. Burhanuddin, "Study of Correlation of Water Cement Ratio with 

Compressive Strength of Structural Concrete," Teras J., vol. 1, no. 1, pp. 58–69, 2021, 

doi: 10.29103/tj.v1i1.64. 

Wayan Mertha, I. ., & Mahfud, M. (2022). LEARNING HISTORY BASED ON WORDWALL 

APPLICATIONS TO IMPROVE STUDENT LEARNING RESULTS CLASS X IPS IN 

MA AS'ADIYAH KETAPANG. International Journal of Educational Review, Law And 

Social Sciences (IJERLAS), 2(5), 507–612. https://doi.org/10.54443/ijerlas.v2i5.369 

Yusuf Iis, E., Wahyuddin, W., Thoyib, A., Nur Ilham, R., & Sinta, I. (2022). THE EFFECT OF 

CAREER DEVELOPMENT AND WORK ENVIRONMENT ON EMPLOYEE 

http://ejournal.seaninstitute.or.id/index.php/Ekonomi/article/view/481
https://doi.org/10.54443/morfai.v1i1.14
https://doi.org/10.54443/irpitage.v2i3.467


Volumes 2 No.5 (2023) 

RESEARCH STUDY OF THE EFFECT OF VARIATION OF CEMENT WATER FACTOR IN BREACH 
WATER CONCRETE FACTING USING 

CONCRETE 

ADMIXTURE ON THE COMPRESSIVE STRENGTH OF 

Teuku Farizal, Defry Basrin, Samsunan, Dian Febrianti, M. Arrie Rafshanjani Amin 

International Journal of Social Science, Educational, Economics, Agriculture Research, and Technology (IJSET) 

E-ISSN: 2827-766X | WWW.IJSET.ORG 18 

 

 

PERFORMANCE WITH WORK MOTIVATION AS INTERVENING VARIABLE AT 

THE OFFICE OF AGRICULTURE AND LIVESTOCK IN ACEH. International Journal 

of Economic, Business, Accounting, Agriculture Management and Sharia Administration 

(IJEBAS), 2(2), 227–236. https://doi.org/10.54443/ijebas.v2i2.191. 

https://doi.org/10.54443/ijebas.v2i2.191

