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ABSTRACT 

Concrete for buildings, roads and bridges was very widely used in 2020. The development of concrete 

construction requires experts to improve the quality and workmanship of concrete in a modern, fast and strong way. 

Normal concrete without the treatment of any additives will make the quality and compressive strength of concrete around 

the standard standards. To answer this problem, the research objective is to add Betonmix additives to improve concrete 

performance and increase the compressive strength of concrete structurally. Normal compressive strength value of concrete 

at the age of 7 days is only 249.21 kg/cm2. The compressive strength of normal concrete at 28 days is 260.75 kg/cm2. The 

composition of the addition of the right additive will increase the compressive strength of the concrete as planned obtained 

addititve Betonmix addition composition of 0.20% at the age of 28 days concrete samples amounted to 300.26 kg/cm2. 
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1. INTRODUCTION 

Normal concrete consists of a mixture of cement, 

sand, gravel and water as a mixture forming material. 

Normal concrete is usually used for simple buildings and 

non-rise buildings with minimal risk. Concrete is formed 

from the union of 4 components into a single unit in the 

desired mold form [1], [4], [26]. Concrete with perfect 

workmanship will get the desired compressive strength. 

Concrete strength is reduced because the strength of the 

concrete has decreased due to the quality of the constituent 

material and the presence of pores/cavities in the finished 

concrete [2-3], [5], [24-25]. The reduction of the cement 

water factor results in decreased porosity of the concrete 

and pores, so the viscosity of the concrete will also be 

reduced so that it is difficult to work on [6], [8-9]. 

Concrete is a composite material of several materials, the 

main material consisting of a mixture of cement, fine 

aggregate, coarse aggregate, water and other additives 

with a certain ratio, because concrete is a composite, the 

quality of concrete is very dependent on the quality of 

each forming material [10-11], [17]. Furthermore, the 

composition of concrete with additional can be 

decomposed such as: cement, sand aggregate, gravel 

aggregate + water and additives. Additional material is 

material other than concrete constituents (cement, sand 

aggregate, gravel aggregate and water) added to the 

concrete mix. Additional material added to concrete is 

intended to improve concrete performance [13], [15-16], 

[33]. The use of additional materials in concrete mixes has 

several advantages, namely: improving concrete 

workability, reducing the cost of concrete work, increasing 

the durability of concrete, increasing the compressive 

strength of concrete, increasing the life span of concrete, 

reducing shrinkage, making concrete more waterproof, 

porosity and water absorption [7], [12], [14], [21-22]. 

There are 3 (three) additional ingredients, namely 

chemical additives, mineral additives and other added 

ingredients. Additional ingredients used are mineral 

additives and have been widely available in the market 

with various compositions [18-20], [23]. Based on these 

recommendations, this research will reveal the findings of 

the latest mixture types that can determine the expected 

strength. Concrete compressive strength is the maximum 

compressive load that can be borne by the broad unity or 

compressive strength of concrete from a large number of 

test specimens, where the possibility of a compressive 

strength that is less than planned and limited to 5%. 

Concrete compressive strength measurements carried out 

in several measurements in accordance with the required 

concrete plan age [21], [25-26]. Furthermore, the 

requirements for fine aggregate pass the filter, the gross 

aggregate pass the filter, the cement water factor 

requirements in the figures used as planned are shown in 

Table-1, Table-2 and Figure-1 below [4], [26-27].  
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Table-1. Boundaries of fine aggregate gradation zones. 
 

Size filter (mm) 
Percentage cummulative passes of filter 

Grading zone 1 Grading zone 2 Grading zone 3 Grading zone 4 

9.500 100 100 100 100 

4.760 90-100 90-100 90-100 95-100 

2.800 60-95 75-100 85-100 95-100 

1.190 30-70 55-90 75-100 90-100 

0.595 15-34 35-59 60-79 80-100 

0.279 5-20 8-30 12-40 15-50 

0.149 0-10 0-10 0-10 0-15 

 

Table-2. Grading limits of coarse aggregate. 
 

Size filter 

(mm) 

Percentage cummulative passes of 

filter 

Grading zone 1 Grading zone 2 

37.500 95-100 100 

19.000 30-70 95-100 

9.500 10-35 25-55 

4.760 0-5 0-10 

 

 
 

Figure-1. Requirements for cement water factors 

in numbers. 

 

After the concrete has been printed according to 

the plan, it is necessary to take care of the test object that 

has been finished, so that the concrete reaches maximum 

maintenance. Care is taken so that the hydration process 

takes place naturally and without any outside interference 

such as being stepped on, moved or crushed by other 

materials to the age as planned. The treatment intended to 

obtain high compressive strength of concrete is also 

expected to improve the quality of concrete, impermeable, 

wear resistant and stability of the planned structural 

dimensions [6], [19]. Likewise in concrete works that 

support infrastructure facilities for roads, bridges and other 

high-quality buildings made of concrete for smooth motor 

vehicle traffic [20], [29], [31]. This study uses a new 

discovery by combining two methods, namely (1) 

chemical additives, namely type A water reducing 

additives which reduce the mixing water needed to 

produce concrete with a certain consistency. Water-

Reducing Admixture is used, for example, by not reducing 

cement content and slump value to produce concrete with 

a low ratio of cement water. Or by not changing the 

cement content used with a fixed cement water factor, the 

resulting slump value can be higher. This is meant by 

changing the cement content but not changing the fas and 

slump. In the first case reducing fas indirectly increases 

the compressive strength, because in many cases low fas 

increases the compressive strength of concrete. In the 

second case, the high value of the slump obtained will 

facilitate the placing of the mortar or the timing of the 

mortar can be slowed down. In the third case it is intended 

to reduce costs due to the use of small cement. (2) other 

added ingredients of type b are concrete without slump, ie 

concrete which has a slump of 1 inch (25.4) or less, shortly 

after mixing. The choice of added material depends on the 

properties of the desired concrete, such as its plasticity, 

binding time and strength achievement, liquid freeze 

effect, strength and price of the concrete [7], [21], [32]. As 

chemical additives used concrete mix products, which are 

products made in the construction field have 3 functions, 

namely: improving the quality of concrete, making casting 

easy and speeding hardening [5], [28], [31], [34]. This 

product is found in the market with a pattern that is very 

easy to work on as shown in Figure-2 below. 
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Figure-2. Additive products used. 

 

The research objective is to obtain a fixed slump 

value by adding additive substances to increase the 

compressive strength of concrete. 

 

2. METHODS 

Using the British Mix Design Method or 

DoE/Department of Environment method. The following 

outlines the steps of the DoE method of work, namely, (1) 

determine the strength of the concrete plan. (2) determine 

the type of cement used. Conducted at the Laboratory of 

Civil Engineering, Department of Civil Engineering, Ibn 

Khaldun University, Bogor. KH. Sholeh Iskandar Rd. KM. 

2 Kedungbadak Tanah Sareal Bogor, West Java, 

INDONESIA, 16161. The following research method is 

displayed in the form of a flowchart in Figure-3 below. 

 
 

Figure-3. Chart of research flow diagrams. 

 

3. RESULTS AND DISCUSSIONS 

 

3.1 Research Result 

The results of the grading of concrete sand 

gradation from Leuwiliang Bogor District through a sieve 

analysis, the sand used is included in zone 2 aggregate. 

Next shown in Figure-4 below. 

 

 
 

Figure-4. Graph of sand gradation through a sieve. 
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The results of the gravel gradation test used are 

included in the 20 mm sieve slip granules, and are shown 

in Figure-5 below. 

 

 
 

Figure-5. Gravel gradation chart that filter passes 

the 20 mm. 

 

Next, the results of the measurement of gravel 

density are shown in Table-3 below. 

 

Table-3. Results of gravel density measurements. 
 

Type of measurement Unit 
Measurement 

results 

Dry weight (BJ) gr 5.000,0 

Heavy in water (BA) gr 3.141,7 

Oven dry weight (BK) gr 4.762,4 

Based on Table-3 above, it can be calculated bulk 

density, surface dry density, apparent density, and specific 

gravity for water absorption. 

 

Bulk density  =            

   =      

   =  2.563 gr/cm3 

Dry surface specific (SSD)=    

   =   

   =  2.690 gr/cm3 

Pseudo specific gravity =    

   =   

   =  2.938 gr/cm3 

 

Specific gravity of water  

absorption  =   x 100 %  

   =  x 100 %  

   =   0.075 %  

 

The measurement of coarse gravel aggregate 

wear a maximum of 20 mm and the wear of broken stones 

is shown in Table-4 below. 

 

Table-4. Results of gravel wear measurements. 
 

No Type of measurement Unit Measurement results 

1 Weight of the initial test object  (A) gr 5.000.0 

2 
The weight of the test specimen is retained by filter 

no. 12 after the Los Angeless/LA machine  (B) 
gr 3.532,4 

 

Based on the table above, the degree of wear can 

be calculated. 

 

Degree of wear =   x 100%   

  =   x 100 %  

  =  0.41 % 

 

The method of checking portland cement, fine 

aggregate, coarse aggregate and water uses the British Mix 

Design Method or DoE (Departement of Environment) 

method. The amount of concrete mixture needs and 

correction factors as below. 

▪ Portland Cement Type I  

    =    474 kg in a ratio of 1.00 

▪ Water  =    179 kg with a ratio of 0.30 

▪ Sand    =    617 kg in a ratio of 1.27 

▪ Gravel  = 1.118 kg with a ratio of 2.30 

The results of the calculation of volume weight 

by comparison then carried out seven stages for the 

stirring stage, in one stirring stage for 12 samples are: 

 

Mixed volume  = 12 x (0.15 m x 0.15 m x 0.15 m)  

= 0.0405 m3 

 

Furthermore, the needs of each sample are needed 

in one stirring stage as follows: 

a) For the needs of concrete samples without using 

additional materials with a concrete age of 7 days, 21 

days and 28 days are: 

▪ Portland cement type I  = (474 x 0.0405)   

=  19.197 kg/m3 

▪ Water  = (179 x 0.0405)  =    7.249 kg/m3 

▪ Sand  = (617 x 0.0405)  =  24.988 kg/m3 

▪ Gravel  = (1118 x 0.0405)=  45.279 kg/m3 

BK

BJ    -     BA

4.762,4

5.000,0 -3.141,7

BJ

BJ    -     BA

 4.762,4 - 3.141,7

5.000,0

BK

BK    -     BA

4.762,4

4.762,4 -3.141,7

BJ   -   BK

BA

5.000,0 - 4.762,4

3.141,7

A    -    B

B

5.000,0 - 3.532,4

3.532,4
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b) Furthermore, the sample requirements using 

concretemix additives for a mixture of 0.16% at the 

age of 7 days, 21 days and 28 days are: 

▪ Portland cement type I = (474 x 0.0405) 

= 19.197 kg/m3 

▪ Water  = (179 x 0.0405)  =   7.249 kg/m3 

▪ Sand    = (617 x 0.0405)  = 24.988 kg/m3 

▪ Gravel  = (1118 x 0.0405)= 45.279 kg/m3 

▪ Concrete material Betonmix 0.16%  

= 19.197 x 0.16%  

=    0,03  kg/m3  = 30.715 gr/m3  

 

c) Furthermore, the sample needs using concretemix 

additives for a mixture of 0.20% at the age of 7 days, 

21 days and 28 days are: 

▪ Portland cement type I  = (474 x 0.0405)  

= 19.197 kg/m3 

▪ Water  = (179 x 0.0405)  =   7.249 kg/m3 

▪ Sand  = (617 x 0.0405)  = 24.988 kg/m3 

▪ Gravel  = (1118 x 0.0405)= 45.279 kg/m3 

▪ Concrete material Betonmix 0.20%  

= 19.197 x 0,20%  

=    0.04  kg/m3  = 38.394 gr/m3  

 

d) For the needs of concrete samples with concrete 

additives the content of 0.41% at the age of 7 days, 21 

days and 28 days, as follows: 

▪ Portland cement type I  = (474 x 0.0405)  

= 19.197 kg/m3 

▪ Water = (179 x 0.0405)  =   7.249 kg/m3 

▪ Sand = (617 x 0.0405)  = 24.988 kg/m3 

▪ Gravel  = (1118 x 0.0405)= 45.279 kg/m3 

▪ Concrete material Betonmix 0.41%  

= 19.197 x 0.41%    

=   0.07   kg/m3  = 78.707 gr/m3  

 

3.2 The Results of Measurements of Concrete  

       Compressive Strength Values 

The following shows results of the comparison of 

normal concrete compressive strength values, with the 

addition of additives concentration of 0.16%, 0.20% and 

0.41% at the age of the sample 7 days in Figure-6 below. 

 

 
 

Figure-6. Comparison of compressive strength values of 

samples aged 7 days. 

 

Furthermore, the results of the comparison of the 

normal compressive strength values are displayed, with 

the addition of additives concentration of 0.16%, 0.20% 

and 0.41% at the age of the sample 21 days in Figure-7 

below. 

 

 
 

Figure-7. Comparison of the compressive strength value 

of concrete samples aged 21 days. 

 

The figure below shows results of the comparison 

of normal concrete compressive strength values, with the 

addition of additives concentration of 0.16%, 0.20% and 

0.41% at the age of 28 days in Figure-8 below. 

 

 
 

Figure-8. Comparison of concrete compressive strength 

values of samples aged 28 days. 

 

4. DISCUSSIONS 

The discussion using the same method 

determined the value of the cement water factor of 0.39 so 

that a small slump value would increase the compressive 

strength of concrete. The principle is that the smaller the 

slump value in the concrete mixture, the level of 

workability will also decrease, meaning that the more 

reduction in water in the concrete mixture, the 

compressive strength of concrete will increase. Conversely 

the smaller the value of the cement water factor will 

reduce the value of slump and the level of workability, it 

will affect the process of working on a concrete mixture. 

The results obtained are as follows: normal concrete 

compressive strength of 7, 21 days and 28 days is 249.21 

kg/cm2, 255.19 kg/cm2 and 260.75 kg/cm2. The 

composition of 0.16% of Betonmix in the order of 

compressive strength of normal concrete age 7, 21 days 

and 28 days is 265.43 kg/cm2, 270.87 kg/cm2 and 282.43 
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kg/cm2. Furthermore, for additional materials 0.20% 

Betonmix, respectively, the normal concrete compressive 

strength of 7 days, 21 days and 28 days is 270.82 kg/cm2, 

275.25 kg/cm2 and 300.26 kg/cm2. And finally the 

composition of additives 0.41% of Betonmix in a 

compressive strength of normal concrete age 7 days, 21 

days and 28 days is 250.06 kg/cm2, 269.12 kg/cm2 and 

298.87 kg/cm2. 

 

5. CONCLUSIONS 

If the concrete is planned normally without using 

the addition of compressive strength, then the duration of 

adding concrete periodically only increases by 4.425%. 

The optimal addition of Betonmix additives occurs at the 

age of 28 days of concrete at 0.20%. Furthermore, the 

recommended compressive strength of concrete is at the 

age of 7 days, amounting to 270.82 kg/cm2, so that at the 

age of 21 days the compressive strength of concrete is 

275.25 kg/cm2 and at the age of 28 days the compressive 

strength of concrete reaches the optimum value of 300.26 

kg/cm2. This means that the increase in the compressive 

strength of concrete is harmonized with the addition of 

Betonmix additives proportionally. The addition of these 

additives should not be given too much and too little or too 

much, must be in accordance with the doses that have been 

tested in the laboratory. The test results in the laboratory 

showed that the performance of the sample concrete 

increased significantly at 0.20% composition, 

recommended under these conditions. 
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