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Abstract- This research is to find an alternative option to 

replace Portland cement filler by combining of the waste 

of rice husk ash and water hyacinth ash. Using a Marshall 

Test and Wheel Tracking Test, with a composition of 60% 

rice husk ash and 40% water hyacinth ash. Percentage 

taken from this research is 100: 0, 50:50, 0: 100. From the 

results of research conducted on the AC-WC mixture 

obtained CAO of 6.2%. In 7% cement filler, the stability 

was 2357.7 kg from the average yield of 5%, 6% and 6.5%. 

From the Residual Strength Index (RSI) all specimen is 

below requirement. Whereas in the composition of the 

50:50 filler (cement filler compared to 60% ash of rice 

husk ash and 40% of hyacinth ash) obtained stability of 

2424.78 kg with each soaking for 30 minutes at a 

temperature of 60 °C. in the marinade for 24 hours using a 

50:50 filler composition with a temperature of 60 °C 

obtained stability of 2290.73 kg. The Wheel Tracking test 

a dynamic stability value of 257.1 track / mm, while for 

the composition of filler 50:50 a value of 218.1 track / mm 

[20]. 

 

Keywords: Filler, Portland Cement, Rice Husk Ash, 

Hyacinth Ash, Marshall Test and Wheel Tracking Test. 

 

1. INTRODUCTION                                                                         

According to the Central Statistics Agency (2018), the 

area of rice harvest in Indonesia in 2018 was 10.9 million 

hectares, so it is estimated that the total rice production in 

2018 is 56.54 million tons of milled dry grain, and rice 

production will total 32.42 million tons. So, the amount of 

rice husk in 2018 is 24.12 million tons. According to [12], 

water hyacinth ash is an aquatic plant that is dried and then 

burned to ash. Water hyacinth can multiply rapidly (3% 

per day). Here, rice husk ash is an agriculture product from 

rice mills in Banten, Sentul Kragilan Serang, while the 

water hyacinth raw material was from Banten, Situ 

Belungun Sentul Kragilan Serang. 

Rice husk ash and water hyacinth can be used as a 

substitute for cement [2].  In addition, obtaining rice husk 

ash and water hyacinth is quite easy. Rice husk ash and 

water hyacinth have a silica content that is expected to 

improve the quality of AC.  

Research testing was carried out at the DKI Jakarta 

Provincial Highways Department Laboratory, DI. 

Panjaitan Kav., East Jakarta, Indonesia. This research is 

level 3 (basic) that the Level of Technological Capability. 

This research is expected to get experience in research with 

partners and hopefully we can take experience and review 

laboratories at University of Kebangsaan Malaysia. The 

partners, W. Hanna and N.I. Yusoff are experts in 

Transportation field, focusing in pavement materials 

development and new material discovering. Besides, 

University of Kebangsaan Malaysia have a complete and 

proper material laboratory which can give a big help for 

perfection result of this proposed research. 

In addition to getting rice husk ash and hyacinth is quite 

easy. Rice husk ash and hyacinth have silica content and 

are expected to improve the quality of the asphalt concrete 

mixture. According to N. Widyaningsih and B. Sutanto 

(2018) utilization of hyacinth for this plant is still very rare 

because the majority of people know that the use of 

hyacinth is only for making crafts, this plant can grow up 

to 1.9% per day. Although the hyacinth plant has a high 

fiber content (20% fiber) so we try to mix it as a filler. 

 

2. METHODS 

Research on the mixture of asphalt and rice husk ash 

and water hyacinth requires several tests, including testing 

for aggregates (fine, coarse, and filler) including specific 

gravity, flake index and Los Angeles. Asphalt testing 

includes penetration testing, softening point, ductility, 

flash point, specific gravity, penetration after thin film 

over test (TFOT), and softening point after TFOT. This 

research was conducted at the Laboratory of Bina Marga 

Department of DKI Jakarta Province using the Marshall 

test method and Wheel Tracking which is the basis of this 

test to obtain a conclusion that has been analyzed. 

  

2.1. Asphalt 

According to S. Sukirman (2003), asphalt is defined as 

an adhesive material (Cementitious), black or dark brown, 

with the main element of bitumen. Asphalt can be obtained 

in nature or residue from petroleum refineries. Asphalt is a 

material at room temperature in the form of solid to 
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slightly dense and is thermoplastic. So, asphalt will melt if 

heated to a certain temperature, and freeze again if the 

temperature drops. Together with the aggregate, asphalt is 

a material that forms a mixture of road pavement [6]. The 

amount of asphalt in the pavement mixture ranges from 4-

10% based on the weight of the mixture, or 10-15% based 

on the volume of the mixture [19]. 

 

2.2. Aggregate 

Aggregate is generally defined as a hard and solid earth 

crust formation. ASTM defines aggregate as a material 

consisting of solid minerals, in the form of a large mass or 

in the form of fragments.  

 

2.3. Portland Cement 

According to Fadhilah, et al. (2020), Portland Cement 

is an industrial product that uses the main raw material of 

limestone or limestone. This limestone is mixed with clay 

or other substitute material, which then will produce a 

solid product in the form of powder. Limestone or 

limestone is a natural material containing Calcium Oxide 

(CaO) compound, whereas clay is a natural material 

containing Silica Oxide (SiO2) compound, Aluminum 

Oxide (Al2O3), Iron Oxide (Fe2O3), and Magnesium Oxide 

(MgO). To produce cement, the raw material is burned 

until it is melted and added to a certain amount of gypsum 

[8]. 

 

2.4. Rice Husk 

Ash from rice husk burning, which is essentially just 

waste, has turned out to be a fairly high source of 

silica/carbon. The results of further pyrolysis of rice husk 

combustion indicate that the SiO2 content reaches 80-90%. 

One of the most attempted attempts to utilize rice husk ash 

is to react with NaOH solution to produce broad industrial 

use of sodium silicate, such as a filler in soap and 

detergent, adhesive, and silica gel. Rice husk or rice husk 

is waste from the rice mill where rice husk is the second 

largest part after rice [2]. From the grain milling process, 

16.3%-28% husks will be produced. Rice husk ash is a 

waste from burning rice husk. The use of rice husk ash is 

intended as an alternative material to replace the stone ash 

(filler) in the asphalt mixture. This is because rice husk ash 

also has several chemical elements contained by rock ash. 

 

2.5. Water Hyacinth 

Water hyacinth has been widely used for materials 

woven home furniture (tables, chairs), bags, sandals and so 

forth (3). Water hyacinth body between 40-80 cm, this 

plant is rich in Alcan nutrient has a long stem but with 

short roots. Water hyacinth contains Calcium (Ca), 

Sodium (Na), Magnesium (Mg), Ferum (Fe), Cupper (Cu), 

Potassium (K), Manganese (Mn). Water hyacinth contains 

about 90% water content by reducing the weight from 10 

kg wet to 1 kg dry [15]. In a dry state of water hyacinth. 

According to Widyaningsih and Sutanto (2018), utilization 

of water hyacinth is still very rare, as most people know of 

its use only for making handicrafts; the plant can grow up 

to 1.9% per day. The water hyacinth plant has a high fibre 

content (20% fibre), so we attempted to mix it as a filler. 

Water hyacinth is an aquatic plant that has advantages 

in photosynthesis, oxygen supply and absorption of 

sunlight. Another advantage of water hyacinth is that it can 

absorb nitrogen and phosphorus compounds from polluted 

water, potentially for use as a major component of 

wastewater cleaners from various industries and 

households. According to R. Makofane (2018) expresses 

the content of the dried water hyacinth stalk as water 

hyacinth has a cellulose content of 59.14% and lignin of 

7.69%. Water hyacinth has a special character that is high 

levels of cellulose and organic matter. From these data, 

water hyacinth is a potential organic material to be 

developed, among others, for organic fertilizer and 

growing media [17]. 

 

2.6. Marshall Test 

According to S. Sukirman (2003), the Marshall device 

is a press device equipped with a proving ring with a 

capacity of 2500 kg, or 5000 pounds. The proving ring is 

equipped with a watch useful for measuring the stability of 

the mixture. In addition, there is a wristwatch flow (flow 

meter) to measure the plastic discharge (flow). Marshall 

tests are usually equipped with other parameters, such as 

VIM (void in mix, or often abbreviated as ‘voids’) and 

VMA (void in mineral aggregate), in addition to a graph 

of asphalt content vs. compressive strength, which shows 

the optimum number for certain asphalt levels (usually 

around 5-5.8% for surface AC) relating to the highest 

achievable compressive strength [10].  

 

2.7. Calculation of Residual Strength Index (RSI) [5] 

The function of this test is to determine the durability 

of the pavement due to the influence of weather and water:  

1 2

1

1 100%
S S

RSI
S

 −
= −  

 
 (1) 

where, RSI is Residual Strength Index (%), must be greater 

than 75%, S1 is Average Marshall stability after soaking 

for 30 minutes (kg) and S2 is Average Marshall stability 

after soaking for 24 hours (kg). 

 

2.8. Wheel Tracking 

This test aims to test the deformation resistance that 

occurs due to the wheels moving on the surface of the 

wheels. The tools used are Wheel Tracking by 30305 

cm mold [19]. 
 

3. RESULTS AND DISCUSSIONS 
 

3.1. Marshall Test Result [20] 

Marshall Test Results to get Optimum Asphalt Leves 

as Figure 1 is:  

a) VMA testing with 5% content, it is found 13.773% so 

that the tested object does not meet the SNI with a 

minimum of 15%. 

b) VMA testing with levels of 6% obtained 15.213% so 

that the tested object meets the requirements of SNI with a 

minimum of 15%. 

c) VMA testing with a level of 6.5% obtained 17.988% 

so that the object being tested meets the SNI with a 

minimum of 15%. 
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d) VFA testing with 5% levels obtained 73.473% so that 

the tested object meets the SNI requirements.   

e) VFA testing with 6% levels obtained 78.808% so that 

the tested material meets the SNI requirements with a 

minimum of 65%. 

f) VFA testing with a level of 6.5%, it is found 71.233% 

so that the object being tested meets the SNI requirements 

with a minimum of 65%. 

g) VIM testing with a level of 5%, 3.721% is obtained so 

that the object being tested meets the SNI requirements 

with a minimum of 3% and a maximum of 5%. 

h) VIM test results with 6% levels obtained 3.226% so that 

the tested object meets the SNI requirements with a 

minimum of 3% and a maximum of 5%. 

i) VIM testing with a level of 6.5%, it is obtained 5.360% 

so that the tested object does not meet the SNI 

requirements with a minimum of 3% and a maximum of 

5%. 

j) the Stability test with a level of 5% obtained 1918.2 kg 

so that the object tested meets the SNI requirements with 

a minimum of 800 kg. 

k) the Stability test with a level of 6% obtained 2357.7 kg 

so that the object being tested meets the SNI requirements 

with a minimum of 800 kg. 

l) the Stability test with a level of 6.5%, it is obtained 

2146.7 kg so that the object being tested meets the SNI 

requirements with a minimum of 800 kg. From the results 

of testing with a level of 5% obtained 2.84 mm so that the 

object tested meets the SNI requirements with a minimum 

of 2 mm and a maximum of 4 mm. 

n) From the test results with a level of 6% yield obtained 

2.43 mm so that the object tested meets the SNI with a 

minimum of 2 mm and a maximum of 4 mm. 

o) From the results of testing with a level of 6.5% obtained 

2 mm so that the tested object meets the requirements of 

SNI with a minimum of 2 mm and a maximum of 4 mm. 

p) From the Marshall test results obtained Optimum 

Asphalt Levels (CAO) with cement filler and immersion 

for 30 minutes by 6.2%. 
 

3.1.1. Result from Optimum Asphalt Level 6.2% with 

Composition of Cement Filler at 30 Minute Residual 

Strength Index (RSI) [20] 

From Figure 1, it can be seen that the VMA, VFA and 

Flow by IKS yield of 30 minutes meet the minimum 

requirements but the stability and VIM are only partially 

between 100:0, 50:50 and 0:100. So that a line that meets 

all these criteria is drawn, the optimum filler composition 

ratio of cement against 60% husk ash +40% water hyacinth 

ash is 50:50. 
 

3.1.2. Result from Optimum Asphalt Level 6.2% with 

Composition of Cement Filler at 24 Hours Residual 

Strength Index (RSI) [20] 

From Figure 2, it can be seen that the Stability and 

Flow by IKS yield of 30 minutes meet the minimum 

requirements of the requirements, but the VMA, VFA and 

VIM are only partially between 100:0, 50:50 and 0:100. So 

that a line that meets all these criteria is drawn, the 

optimum filler composition ratio at 24 hours RSI of cement 

versus 60% husk ash + 40% water hyacinth ash is 75:25. 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 1. Optimum filler level with composition of cement filler compared 

60% of husk ash filler & 40% of hyacinth filler at 30 minutes RSI, optimum 

filler level with composition of cement filler at 24 hours RSI [20] 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
Figure 2. Optimum filler level with composition of cement filler compared 

60% of husk ash filler & 40% of hyacinth filler at 24 hours RSI [20] 

 

3.1.3. Result Marshall test with Cement Filler 

Compared on RSI 30 Minutes and RSI 24 Hour [20] 

Marshall test with cement filler is shown in Figure 3. 

 

3.2. Discussions 

Based on the results it can be seen Figure 3 of the tests 

carried out in the laboratory of the DKI Jakarta Highways 

Department, the conclusions were drawn, namely: 

1. Marshall Test Results to get Optimum Asphalt Content 

a) VMA test with a level of 5%, 13.773% was obtained so 

that the object being tested did not meet the requirements 

of SNI with a minimum of 15%. 

b) VMA test with a level of 6%, 15.213% was obtained so 

that the object being tested met the requirements of SNI 

with a minimum of 15%. 

c) VMA test with a level of 6.5%, 17.988% was obtained 

so that the object being tested met the requirements of SNI 

with a minimum of 15%. 

d) VFA test with a level of 5%, it was obtained 73.473% 

so that the object being tested met the requirements of SNI 

with a minimum of 65%. 

e) VFA test with a level of 6%, it was obtained 78.808% 

so that the object being tested met the requirements of SNI 

with a minimum of 65%. 
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Figure 3. Marshall test with cement filler compared to 60% of husk ash 

& 40% of hyacinth on RSI 30 minutes and RSI 24 hours [20] 

 

f) VFA test with a level of 6.5%, 71.233% was obtained so 

that the object being tested met the requirements of SNI 

with a minimum of 65%. 

g) VIM test with a level of 5%, it was obtained 3.721% so 

that the object being tested met the requirements of SNI 

with a minimum of 3% and a maximum of 5%. 

h) VIM test with a level of 6%, 3.226% is obtained so that 

the object being tested meets the requirements of SNI with 

a minimum of 3% and a maximum of 5%. 

i) VIM test with a level of 6.5%, it was obtained 5.360% 

so that the object being tested did not meet the 

requirements of SNI with a minimum of 3% and a 

maximum of 5%. 

j) The Stability test with a level of 5% obtained 1918.2 kg 

so that the object being tested meets the requirements of 

SNI with a minimum of 800 kg. 

k) The Stability test with a level of 6% obtained 2357.7 kg 

so that the object being tested meets the requirements of 

SNI with a minimum of 800 kg. 

l) The Stability test with a level of 6.5% obtained 2146.7 

kg so that the object being tested meets the requirements 

of SNI with a minimum of 800 kg. 

m)  The melting test with a level of 5% obtained 2.84 mm 

so that the object being tested meets the requirements of 

SNI with a minimum of 2 mm and a maximum of 4 mm. 

n) The melting test with a level of 6%, it was obtained 2.43 

mm so that the object being tested met the requirements of 

SNI with a minimum of 2 mm and a maximum of 4 mm. 

o) The melting test with a level of 6.5% obtained 2 mm so 

that the object being tested meets the requirements of SNI 

with a minimum of 2 mm and a maximum of 4 mm. 

p) Marshall test results obtained Optimum Asphalt 

Content (CAO) with cement filler and soaking for 30 

minutes is 6.2%. 

2. Marshall Test Results using 6.2% Optimum Asphalt 

Content with cement filler compared to 60% husk ash and 

40% water hyacinth ash at RIS 30 minutes to get the 

Optimum Filler Content: 

a) VMA test with a composition of 100:0 obtained 

19.708% so that the object being tested meets the 

requirements of SNI with a minimum of 15%. 

b) VMA test with a composition of 50:50 obtained 

16.235% so that the object being tested meets the 

requirements of SNI with a minimum of 15%. 

c) VMA test with a composition of 0:100 obtained 

23.701% so that the object being tested meets the 

requirements of SNI   with a minimum of 15%. 

d)  VFA test with a composition of 100:0, 65.411% of the 

objects tested meet the requirements of SNI   with a 

minimum of 65%. 

e) VFA test with a 50:50 composition, 76.772% of the 

objects tested meet the requirements of SNI with a 

minimum of 65%. 

f) VFA test with a composition of 0:100, 47.213% of the 

objects tested did not meet the requirements of SNI with a 

minimum of 65%. 

g) VIM test with a composition of 100:0 obtained 7.953% 

so that the object being tested does not meet the 

requirements of SNI with a minimum of 3% and a 

maximum of 5%. 

h) VIM test with a composition of 50:50, 3.972% was 

obtained so that the object being tested met the 

requirements of SNI with a minimum of 3% and a 

maximum of 5%. 

i) VIM test with a composition of 0:100, 12.530% was 

obtained so that the object being tested did not meet the 

requirements of SNI with a minimum of 3% and a 

maximum of 5%. 

j) The Stability test with a composition of 100:0 obtained 

1694.14 kg so that the object being tested meets the 

requirements of SNI with a minimum of 800 kg. 

k) The Stability test with a composition of 50:50 obtained 

2524.78 kg so that the object being tested meets the 

requirements of SNI with a minimum of 800 kg. 

l) The Stability test with a composition of 0:100, 1645.29 

kg was obtained so that the object being tested met the 

requirements of SNI with a minimum of 800 kg. 

m)  The melting test with a composition of 100:0 obtained 

3,887 mm so that the object being tested meets the 

requirements of SNI with a minimum of 2 mm and a 

maximum of 4 mm. 

n) The melting test with a composition of 50:50 obtained 

3,443 mm so that the object being tested meets the 

requirements of SNI with a minimum of 2 mm and a 

maximum of 4 mm. 
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o) The melting test with a composition of 0:100 obtained 

2,537 mm so that the object being tested meets the 

requirements of SNI with a minimum of 2 mm and a 

maximum of 4 mm. 

p) Marshall test results obtained Optimum Filler Level 

with a composition of 50:50 (cement filler compared to 

60% rice husk ash filler and 40% water hyacinth ash filler) 

at RSI 30 minutes. 

3. Marshall Test Results using 6.2% Optimum Asphalt 

Content with cement filler compared to 60% husk ash and 

40% water hyacinth ash at RSI 24 hours to get the 

Optimum Filler Content: 

a) VMA test with a composition of 100:0 obtained 

16.412% so that the object being tested meets the 

requirements of SNI with a minimum of 15%. 

b) VMA test with a composition of 50:50 obtained 

17.090% so that the object being tested meets the 

requirements of SNI with a minimum of 15%. 

c) VMA test with a composition of 0:100 obtained 

24.396% so that the object being tested meets the 

requirements of SNI with a minimum of 15%. 

d) VFA test with a composition of 100:0, 75.381% of the 

objects tested meet the requirements of SNI with a 

minimum of 65%. 

e) VFA test with a 50:50 composition, 72.679% of the 

objects tested meet the requirements of SNI with a 

minimum of 65%. 

f) VFA test with a composition of 0:100, 46.096% of the 

objects tested did not meet the requirements of SNI with a 

minimum of 65%. 

q) VIM test with a composition of 100:0 obtained 4.174% 

so that the object being tested meets the requirements of 

SNI with a minimum of 3% and a maximum of 5%. 

r) VIM test with a composition of 50:50 obtained 4.952% 

so that the object being tested meets the requirements of 

SNI with a minimum of 3% and a maximum of 5%. 

s) VIM test with a composition of 0:100, 13.327% was 

obtained so that the object being tested did not meet the 

requirements of SNI with a minimum of 3% and a 

maximum of 5%. 

g) The Stability test with a composition of 100:0 obtained 

2367.066 kg so that the object being tested meets the 

requirements of SNI with a minimum of 800 kg. 

h) The Stability test with a composition of 50:50 obtained 

2290.73 kg so that the object being tested meets the 

requirements of SNI with a minimum of 800 kg. 

i) The Stability test with a composition of 0:100, 1593.296 

kg was obtained so that the object being tested met the 

requirements of SNI with a minimum of 800 kg. 

j) The melting test with a composition of 100:0 obtained 

2.817 mm so that the object being tested meets the 

requirements of SNI with a minimum of 2 mm and a 

maximum of 4 mm. 

k) The melting test with a composition of 50:50, 3.160 mm 

was obtained so that the object being tested met the 

requirements of SNI with a minimum of 2 mm and a 

maximum of 4 mm. 

l) The melting test with a composition of 0:100, it was 

obtained 4,250 mm so that the object being tested did not 

meet the requirements of SNI with a minimum of 2 mm 

and a maximum of 4 mm. 

m)  Marshall test results obtained Optimum Filler Content 

with a composition of 75:25 (cement filler compared to 

60% rice husk ash filler and 40% water hyacinth ash filler) 

at IKS 24 hours. 
 

Table 1. Results of Residual Strength Index (RSI) [20] 
 

Cement 

Filler 

compared 

60% of 

Husk Ash 

Filler & 

40% of 

Hyacinth 

Filler 

Stability value 
RSI 

(%) 
Standard 

30 Min 24 hours   

100 : 0 1694.13 2367.06 139.7 

>75% 50 : 50 2524.78 2290.73 90.7 

0 : 100 1645.289 1593.296 96.8 

 

5. Wheel Tracking Test Result 

From the Marshall test, the maximum density of 

Optimum Asphalt Content (CAO) was obtained as a 

reference for making dynamic stability test specimens 

using Wheel Tracking. 
 

Table 2. Results of testing wheel tracking filler cement [20] 
 

Time Passing Displacement  Unit 

0 0 0 mm 

1 21 2.99 mm 

5 105 6.05 mm 

10 210 8.35 mm 

15 315 10.07 mm 

30 630 14.06 mm 

45 945 17.04 mm 

60 1260 19.49 mm 

DO 

(Deformation 

During 

Consolidation) 

9.69 mm 

DS (Dynamic 

Stability) 
257.1 Track/mm 

RD 

(Deformation 

Speed) 

0.1633 mm/minutes 

 
Table 3. Wheel tracking test results with a composition of 50:50 

(cement filler compared 60% rice husk ash and 40% hyacinth ash) [20] 
 

Time Passing Displacement Unit 

0 0 0 mm 

1 21 2.99 mm 

5 105 6.19 mm 

10 210 8.59 mm 

15 315 10.2 mm 

30 630 14.19 mm 

45 945 17.26 mm 

60 1260 19.76 mm 

DO (Deformation 

During 

Consolidation) 

9.9 mm 

DS (Dynamic 

Stability) 
218.1 Track/mm 

RD (Deformation 

Speed) 
0.1736 mm/minutes 
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4. CONCLUSIONS 

Rice husk ash and hyacinth ash can be used as cement 

replacement fillers because they meet the requirements of 

SNI. From the results of the filler test that the filler can be 

used for flexible pavement because it has a high stability 

value. From the results of asphalt testing, that asphalt has 

good quality because it meets the requirements of SNI. 

From the Marshall test results, the asphalt mixture with 

cement filler composition compared with 60% of rice husk 

ash filler and 40% water hyacinth ash filler (50:50) has 

good mixed stability because it has a higher value 

compared to cement mixture in 30 minutes immersion and 

soaking 24 hours with a temperature of 60 °C. From the 

Residual Strength Index (RSI) all specimens is below 

requirement that all specimens meets the requirements. 

From the results of Dynamics stability testing using the 

Wheel Tracking tool in this study that the mixture of 

Laston AC-WC uses a cement filler composition 

compared to 60% of rice husk ash filler and 40% of 

hyacinth ash filler (50:50) smaller DS (Dynamic Stability) 

that is 218.1 track / mm compared to the mixture of Laston 

AC-WC using a 257.1 track / mm cement filler. From the 

two Wheel Tracking test results it can be concluded that 

the mixture of flexible pavement does not meet the 

requirements, because the Dynamic Stability value is 

below 2500 track / mm 

 

NOMENCLATURES 

 

1. Acronyms  

DKI : Daerah Khusus Ibukota / Special Capital Region 

KAO: Kadar Aspal Optimum / Optimum Asphalt Level / 

CAO 

TFOT:   Thin Film Over Test 

IKS:  Index Kekuatan Sisa / RSI / Residual Strength Index 

mm:  millimeter 

SNI: Standard Nasional Indonesia / Indonesian National 

Standard 

Kg: Kilogram 
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