
http://www.iaeme.com/IJCIET/index.asp 610 editor@iaeme.com 

International Journal of Civil Engineering and Technology (IJCIET) 
Volume 9, Issue 6, June 2018, pp. 610–618, Article ID: IJCIET_09_06_070 

Available online at http://www.iaeme.com/ijciet/issues.asp?JType=IJCIET&VType=9&IType=6 

ISSN Print: 0976-6308 and ISSN Online: 0976-6316 

 
© IAEME Publication Scopus Indexed 

 

CONCRETE CHARACTERISTICS OF LOCAL 

SAND MATERIALS OF SURU-SURU, MERAUKE 

- PAPUA 

Philipus Betaubun 

Department of Civil Engineering, Faculty of Engineering, Universitas Musamus, Papua 

ABSTRACT 

The development of a region is also supported by infrastructure facilities. In this 

case the local government of Asmat district is a division of Merauke district located in 

the southern part of Papua. As a new division, it is necessary to improve the service to 

the community, so that development is needed, especially the construction of 

infrastructure, both buildings and roads. The existing infrastructure development uses 

concrete construction with materials imported from outside the district, so 

construction costs become very expensive. Suru-Suru district itself has a considerable 

amount of untapped sand material along the Unir river because it is still doubtful of 

the quality of the aggregate (high mud content, too fine, etc.), but the doubt is not 

supported by scientifically accountable data. This study aims to determine the 

characteristics of sand and compressive strength of concrete produced by mixing the 

aggregate of Suru-Suru sand and gravel imported from Central Sulawesi - Palu. In 

this research the method used is experimental method with comparison of mixture is 

done by referring to standard regulation used ie SNI 03-2438-2000. The concrete 

compressive strength plan is 17.50 MPa. From the calculation results obtained the 

proportion of mixture 1: 1.44: 3.36 and produce a concrete compressive strength of 

25.84 MPa. So that the fine aggregate of Suru-Suru village can be used as a mixture 

material of normal concrete manufacture. 
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1. INTRODUCTION 

Concrete is one of the most common structural materials used for building and other civil 

construction, because of its very strong and practical in the process. The concrete itself is 

obtained from the mixing of fine and coarse aggregate materials ie sand, stone, crushed stone 

or other materials, with cement adhesives, and water as a chemical reaction aid, with a certain 

ratio which will produce the quality of the concrete as necessary. The strong quality of the 
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concrete itself is influenced by four main things, namely the proportion of constituent 

materials, design methods, aggregate quality and concrete maintenance. The local government 

of Asmat district is a division of Merauke district located in the southern part of Papua. As a 

new division, it is necessary to improve the service to the community, so that development is 

needed, especially the construction of infrastructure, both buildings and roads. Infrastructure 

development during this time using concrete construction with concrete material is still 

imported from outside the district, so the cost of construction becomes very expensive. The 

purpose of this research is to know the characteristic of sand and compressive strength of 

concrete produced by mixing of Suru-Suru sand aggregate and gravel imported from Central 

Sulawesi - Palu. The strength of the press is the ability of concrete to be able to accept style 

per unit area (Mulyono Tri, 2004). Based on compressive strength (SNI 03-2847-2002, ACI 

318, ACI 363R-92), of the cylindrical specimen (diameter 15 cm, height 30 cm), are classified 

as Low strength concrete, concrete for work non-structural. Quality of concrete f'c <10 MPa. 

Medium strength concrete, concrete for general structural work, execution requires sufficient 

expertise and should be carried out under the leadership of experts (Samudro et al., 2011; 

Sedayu and Mangkoedihardjo, 2018). Quality of concrete f'c = 10 - 20 MPa. High strength 

concrete, concrete for structural work where the quality of concrete is used with a strong 

characteristic pressure is higher than f'c> 20 MPa. 

2. METHODOLOGY 

The method used is literature review with literature methodology (Mangkoedihardjo, 2006, 

2007a,b; Samudro and Mangkoedihardjo, 2006; Santoso and Mangkoedihardjo, 2013), in this 

case using books about the science of practicum in the laboratory of Civil Engineering, 

concrete technology, as well as previous studies concerning the compressive strength of 

concrete. The mixing process refers to SNI 03-2834-2000, concerning Procedure of Making 

Normal Concrete Mixture Plan with Heavy System. The overall testing of both fine and 

coarse material and mix design was carried out at the Civil Engineering Laboratory of 

Musamus University of Merauke. 

2.1. Compressive strength of concrete 

This testing procedure is based on SNI 03-1974-1990. This test aims to obtain a value of 

compressive strength. This test is performed on fresh concrete representing the mixture. The 

value of concrete compressive strength can be calculated by: 

Compressive strength (f
’
c) = 

P
MPa

A
→  

Where 

P  = maximum load (kg) 

A  = the cross-sectional area of the specimen (cm2) 

Average compressive strength (f'cr) is calculated based on the following formula: 

f
’
cr =

'

c
f

MPa
n

→


 

Where 

f’cr = average compressive strength (MPa) 

f’c  = specimen compressive strength (MPa) 

n  = number of specimens 
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2.2. Mix Design 

In general, the steps of calculation of concrete mix design according to SNI 03-2834-2000, as 

follows: 

2.2.1. Determination of Concrete Compressive Strength (f'c) 

The compressive strength of concrete is determined by compressive strength of concrete at 28 

days (f'c). Strong compressive data as the design basis can use test results less than 28 days 

based on past record data for the same job conditions with similar environmental and 

condition characteristics.  

Table 1 Coefficient of concrete compressive strength 

Concrete Age (days) Cement Type 1 

3 0.46 

7 0.70 

14 0.88 

21 0.96 

28 1.00 

Source: Teknologi Beton, Tri Mulyono, 2004 

2.2.2. Determination of Standard Deviation (Sr) 

The standard deviation is determined based on the level of quality control of the concrete 

mixing operation. The better the quality of the implementation the smaller the standard 

deviation value. 

Table 2 Value of the Standard Level of Work Quality Control 

Work Quality Sr (Mpa) 

Satisfaction 2.8 

Very good 3.5 

Good 4.2 

Fair 5.6 

Poor 7.0 

Uncontrollable 8.4 

Source: Teknologi Beton, Tri Mulyono, 2004 

2.2.3. Multiplier Factor 

If a concrete production does not have a test data fulfilling the requirements, but there are 

only 15 to 29 consecutive test results, then the standard deviation should be multiplied by a 

multiplier. 

Table 3 Multiplier factor of standard deviation 

Specimen Multiplier factor Sr 

Less than 15 f’c + 12 MPa 

15 1,16 

20 1,08 

25 1,03 

30 or more 1,00 

Source: SNI 03-2834-2000 

2.2.4. Determination of added value (M) 

If the added value is calculated based on the Standard plan selected, the margin (M) is 

calculated: 
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Margin (M) = k x S  

where, 

S = Standar deviation 

k   = constant equal to 1.64 

2.2.5. Average compressive strength (f
’
cr) 

Setting the average compressive strength to be achieved (target), the compressive strength of 

the intended average concrete (planned) is obtained by, 

Average compressive strength (f
’
cr) = 

'

cf  + M 

where, 

f’cr  = average compressive strength 

f’c = planned compressive strength  

M = margin 

2.2.6. Water cement factor (fas) 

The determination of fas value is done using tables and graphs based on SNI 03-2834-2000. 

2.2.7. Slump 

Slump values can be obtained from the following table, 

Table 4 Slump values for concrete works 

Description 
Slump (cm) 

Max. Min. 

Walls, foundation plates 
and reinforced soles 

12.5 5.0 

Foundation of non-
reinforced, kaison and 

underground construction 
9.0 2.0 

Plates, beams, columns 
and walls 

15.0 7.5 

Hardening of roads 7.5 5.0 

Mass concrete 7.5 2.5 

Source: Teknologi Beton, Tri Mulyono, 2004 

2.2.8. Size of Gradation 

The maximum aggregate grading size is obtained from the results of screening analysis. 

Whatever the gradation boundary conditions should be in accordance with the standard of fine 

aggregate gradation and the aggregate gradation standard corresponding to SNI 03 2384-

2000. 

2.2.9. Determination of water content 

The water content is determined using the following table, which between grain size, 

aggregate type and slump value are interrelated. When the coarse and fine aggregate types are 

different then the approximate moisture content is calculated by combining two aggregate 

types, by the following formula: 
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Combine = 

2 1
Wh + Wk

3 3  

where 

Wh  = estimate the amount of fine aggregate water 

Wk = approximate amount of coarse aggregate water 

Table 5 Estimate water content 

Grain Size / Type of 
Aggregate 

Water content, kg/m3 

Slump (mm) 0-1 10-30 30-60 60-180 

10 
Non Broken Stone 150 180 205 225 

Broken stone 180 205 230 250 

20 
Non Broken Stone 135 160 180 195 

Broken stone 170 190 210 225 

40 
Non Broken Stone 115 140 160 175 

Broken stone 155 175 190 205 

Source: SNI 03-2834-2000 

2.2.10. Cement level 

The level of cement is determined by comparing the free water content with the cement water 

factor (fas). 

2.2.11. Fine aggregate percentage 

Determination of aggregate percentage is determined using the following graph relating 

between aggregate item, slump value and cement water factor value, can be seen from 

drawing sourced from SNI 03-2834-2000. 

2.2.12. Relative combined density 

Relative combined density of aggregate (SSD) can be calculated by the formula: 

SSD = 

%AH %AK
x BJ.AH BJ.AK

100 100
+

 

where 

BJ.AH = fine aggregate density 

BJ.AK = coarse aggregate density 

%AH = fine aggregate percentage 

%AK = coarse aggregate percentage  

2.2.13. Concrete density 

Concrete density can be determined based on the relative mixed aggregate type weight data, 

free moisture content, which is then linked with a graph sourced from SNI 03-2834-2000 on 

Procedures for Making Normal Concrete Mixed Plans. 

2.2.14. Combined aggregate content 

Combined Aggregate Content is a calculation, Specific Weight Concrete - Cement Level - 

Free Water Content  
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2.2.15. Fine aggregate content 

Fine Aggregate Content is a combined aggregate x Percentage of fine aggregate.  

2.2.16. Coarse aggregate content 

Rough Aggregate Content, is a Combined Aggregate - Fine Aggregate Content. 

2.2.17. Correction for mix proportion 

In calculations, fine aggregates and coarse aggregates are considered in a saturated dry state 

(SSD), so the field must be corrected against. The correction count is performed by the 

following formula: 

 

 

 

Where 

Air = water  

Agregat halus (pasir) = fine aggregate (sand) 

Agregat kasar (kerikil) = coarse aggregate (gravel) 

B  =  water requirement (ltr/m3) 

C  =  fine aggregate amount (kg/m3) 

D =  coarse aggregate amount (kg/m3) 

Ck  =  water content in fine aggregate (%) 

Dk  =  water content in coarse aggregate (%) 

Ca  =  water absorption on fine aggregate (%) 

Da =  water absorption on coarse aggregate (%) 

3. RESULTS AND DISCUSSION 

3.1. Results 

3.1.1. Fine aggregate test 

A fine aggregate testing count can be seen in the following table 6. 

Table 6 Results of fine aggregate 

Description Results Quality standard (SK-SNI) 

Water content (%) 2.25 - 

Mud content (%) 1.69 ≤ 5% 

Density (gr/cm3) 2.53 2,5 – 2,7 

Absorption % 2.63 Max. 20% 

Kadar Organik Standard color Color can not be darker than the standard 

Gradation zone No. 4 No.1, 2, 3, 4 

Modulus fine particles 1.69 – 3.8 

 

Air = ( ) ( ) ( )
C D

B- Ck-Ca x - Dk-Da x %
100 100

   
→      

 

Agregat Halus (Pasir) = ( ) ( )
C

C+ Ck-Ca x %
100

 
→  

Agregat Kasar (Kerikil) = ( ) ( )
D

D+ Dk-Da x %
100

 
→  
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3.1.2. Coarse aggregate test 

A fine aggregate testing count, can be seen in the following table 7. 

Table 7 Results of coarse aggregate 

Uraian Results Quality standard (SK-SNI) 

Water content (%) 0.55 - 

Mud content (%) 0.56 1% 

Density (t/m3) 2.43 2.3 – 2.6 

Absorption % 0.74 Max. 5% 

Gradation zone 40 Mm No.10, 20, 40 Mm 

Modulus coarse particles 6.62 – 8 

3.1.3. Mix Design 

From the results of fine and coarse aggregate analyzes, then the planning of the proportion of 

concrete mixture and produced on Table 8 to Table 11. 

Table 8 Composition 1 m3 aggregate SSD 

Dry conditions 

Cement 
(Kg) 

Water 
(L) 

Sand 
(Kg) 

Gravel 
(Kg) 

Volume 
weight 
(Kg) 

351,63 205,00 508,01 1185,36 2250,00 

Table 9 Composition 1 m3 concrete corrected aggregate 

Dry conditions 

Cement 
(Kg) 

Water 
(L) 

Sand 
(Kg) 

Gravel 
(Kg) 

Volume 
weight 
(Kg) 

351,63 209,10 506,08 1183,19 2250,00 

Table 10 Composition of 3 specimens 

Corrected conditions 

Cement 
(Kg) 

Water 
(L) 

Sand 
(Kg) 

Gravel 
(Kg) 

Volume 
weight (Kg) 

5.59 3.32 8.05 18.82 35.78 

Table 11 Mixture proportion 

Cement Sand Gravel Water 

1 1.44 3.36 0.56 

3.1.4. Compressive test 

Based on the results of concrete strength test of normal concrete can be known concrete 

strength of various age of concrete that age 3 days = 18,11 MPa, age 7 day = 20,56 MPa, age 

14 days = 23,39 MPa, age 21 day = 23,96 MPa, and 28 days of concrete life = 25.84 MPa. As 

for the weight of wet concrete obtained an average of = 2320,125 Kg / m3 entered in the 

normal concrete category between 2200 - 2500 Kg / m3.  

3.2. Discussion 

The results of this study were obtained for 1 m3 of concrete with total weight of 2250 Kg, 

with cement details weighing 351,63 Kg, water weighing 209,10 Kg, fine aggregate weighing 

506,08 Kg and rough aggregate weighing 1183,19 Kg, with strong quality concrete press of 

25.84 MPa. From these results indicate that the concrete is planned to enter the normal 
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concrete. From the results of previous research as conducted by Fahmi et al (2012), in a study 

entitled "Design Concrete Strength K-250 with Sand Material Cidadap Coral Pawitan Garut", 

for the volume of 1m3 concrete with K-250 power, using SNI 03-2847 -2002, total weight 

requirement = 2330 kg, water = 180 liter, cement = 327.3 kg, fine aggregate = 875 kg, coarse 

aggregate = 947.7 kg. Siska (2011), entitled "Comparative Analysis of Mixed Concrete (Mix 

Design) method using SNI 03-2843-2000 and ACI 211.1-91" concluded that concrete 

compressive strength of SNI 031-2834-2000 method is higher than using ACI method 211.1-

91 of 14.84 MPa. Mix Design (Mix Design) design using the Indonesian National Standard 

method is more appropriate because more detailed requirements are explained than ACI 

method (American Concreta Institute). Bittikaka (2009), in a study entitled "Natural Material 

Utilization of Kali Digoel Tanah Merah of Boven Digoel Regency as Concrete Material". 

Based on the results of research using SNI 03-2834-1993, concrete compressive strength 

using natural materials Digoel times ranged from 20 MPa to 30 MPa. 

4. CONCLUSION 

The results of fine aggregate testing include, water content of 2.25%, mud content of 1.69%, 

organic color content according to standard color, Specific Surface Dry (SSD) of 2.53 gr/cm3, 

absorption of 2.63%, sieve analysis on gradation no. 4 (fine) with a fine modulus of 1.69. 

Thus the local sand material of the Suru-Suru village can fulfill the requirements as a concrete 

material. The resulting compressive strength is 25.84 MPa at 28 days. This shows that the 

compressive strength of concrete using Suru-Suru village sand is included in the normal 

concrete category. 
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