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ABSTRACT 

The purpose of this study was to determine the material influence of the choice of 

ant nest (Musamus) as a stabilizing material for soil stabilization with additional 

cement. The method used is an experimental method with engineered soil mixtures with 

musamus ant nests by testing the California Bearing Ratio (CBR) laboratory SNI 03-

1744-1989. Tests were carried out with four soil samples namely cement + selmat 

(selected materials) + Musamus, cement + selmat (selected materials) + Musamus 5%, 

cement + selmat (selected materials) + Musamus 7.5%, and cement + selmat (selected 

materials) + Musamus 10% with 3 days ripening to test the CBR value produced. From 

the results of CBR testing, the first selected sample without Musamus material obtained 

a CBR value of 0.1 "of 40.56% and a CBR value of 0.2" of 41.65%, the second sample 

with the addition of Musamus as much as 5% obtained CBR value 0.1 "of 46.86% and 

CBR value of 0.2" of 47.32%, the third sample with the addition of Musamus 7.5% was 

obtained an increase in CBR value of 0.1 "by 58 , 98% and CBR value 0.2 "at 59.64%, 

the fourth sample with the addition of Musamus 10% obtained the highest increase in 

CBR value with a CBR value of 0.1" at 61.53% and CBR value 0, 2 "of 63.12%. 
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1. INTRODUCTION 

The carrying capacity of the land in Merauke Regency generally has poor strength. Thus 

resulting in the need for special handling of the carrying capacity of the soil. Especially for 

road construction where subgrade strength is an important part of road pavement. To answer 

these needs in handling soil carrying capacity, stabilization engineering was made by using ant 
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nest material as selected materials as stabilization materials with the addition of cement. 

According to Hardiyatmo (2010), in the construction of road pavement, soil stabilization is 

defined as the improvement of existing local road material, by mechanical stabilization or by 

adding an additive to the soil. According to Bowles (1989), soil stabilization can consist of one 

or a combination of mechanical work and additiver. According to Kreb and Walker (1971), in 

a broad sense, the purpose of soil stabilization includes the treatment of soil which is made 

more stable. 

Musamus (ant nest) by local residents is a palace built by a colony of ants, which is formed 

from a mixture of dried grass as the main ingredient and saliva as cement. Musamus (ant nest) 

is Merauke's natural masterpiece is a nest of animals similar to termites Macrotermes sp. Talk 

about insect nests, of course in our minds we will imagine a small sized nest. However, 

Musamus is very large, even hundreds of times the insect maker. Its height can reach 5 meters 

in diameter more than 2 meters, and its size varies above the ground. In highway construction, 

subgrade is the most important part, because on this part the base surface for placement of the 

pavement parts. Baseline also determines the cost of a road construction, because the strength 

of the subgrade will determine the thickness of the pavement layer. Road Pavement is a 

construction consisting of layers placed above the subgrade layer which serves to carry traffic 

loads. The pavement structure must be able to reduce the stress that occurs in the subgrade by 

spreading it on the pavement layer without causing deflection on the pavement layer which can 

damage the pavement structure itself. 

The land used as a subgrade repair is soil cement construction, namely selmat (selected 

materials) and cement which is reacted by water and compacted first by setting the CBR 

(California Bearing Ratio) value. In improving the quality of road construction of cemented 

soil, the addition of new materials selmat (selected materials), namely Musamus (ant nest) as 

a material stabilized with additional cement. 

2. METHODOLOGY 

Experimental testing is the method used in this study (Betaubun and Betaubun, 2018; Betaubun 

and Pamuttu, 2018; Betaubun, 2018; Betaubun and Hairulla, 2018; Pamuttu and Hairulla, 2018; 

Hairulla and Betaubun, 2018; Mangkoedihardjo, 2010; Samudro et al., 2011; Samudro et al., 

2018; Santoso and Mangkoedihardjo, 2013; Suyadi and Hairulla, 2018). It is an engineering 

the soil mix with the material chosen by musamus, where cement is added to the material with 

different levels. For testing the carrying capacity that has been stabilized with the material 

chosen by the nest musamus using CBR equipment with SNI standard 03-1744-1989. The 

research was carried out at Musamus University, majoring in civil engineering, civil 

engineering laboratory of soil mechanics.  

2.1. CBR Test 

CBR is a comparison between the trial load (test load) and the standard load and expressed in 

percent. CBR prices are values that state the quality of subgrade compared to standard materials 

in the form of broken stones which have a CBR value of 100% in carrying traffic loads. 

CBR(%) =  
��

��

 � 100 

where: 

P	  = test load 

P
  = standart load 

CBR 0,1”(%)=  
��

����
 � 100 
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CBR 0,2”(%)=  
��

���
 � 100 

CBR value is a parameter used to determine the bearing strength of subgrade in pavement 

layer planning. If the subgrade has a high CBR value, it will reduce the thickness of the 

perimeter layer which is above the subgrade, and vice versa. 

According to Soedarmo and Purnomo (1997), CBR can be divided according to how to 

obtain samples of land, namely field CBR (CBR inplace or CBR field), undistrubed soaked 

CBR and laboratory CBR. Laboratory CBR is divided into two types, namely laboratory CBR 

immersion and laboratory CBR without immersion. 

The CBR was developed by the California State Highway Department as a way to assess 

the strength of subgrade. CBR shows the relative value of soil strength, the higher the soil 

density, the higher the CBR value. Even so, it does not mean that the subgrade should be 

compacted with a low water level in order to get a high CBR value, because the water content 

may not be constant in this condition. CBR checks aim to determine the CBR price of land 

compacted in the laboratory at certain water levels. In addition, this examination is also 

intended to determine the relationship between water content and soil density. 

CBR value is very dependent on the compaction process. In addition to being used to assess 

the strength of the subgrade or other materials to be used, CBR is also used as a basis for 

determining the thickness of a pavement and to assess the compacted subgrade to reach the 

maximum dry density, and form the profile as planned. 

2.2. Musamus (Ant nest) 

This musamus is built by termites with their halls as a place to live and at the same time the 

cavity is a vent that serves to maintain the temperature stability of the nest to keep warm. The 

temperature of the nest is not affected by outside weather, both heat and cold, rain and dry even 

can protect against even forest fires. 

The specialty of this termite house is its ventilation design in the form of passageways that 

help protect it from rain, and help release heat into the air when summer arrives. Because of its 

various features, it is not surprising that musamus was used as a symbol of the area of Merauke 

Regency. Musamus can be found in several places, especially the Merauke area in Wasur 

National Park and in several areas in Merauke Regency. 

3. RESULTS AND DISCUSSION 

3.1. Physical Properties Testing  

Based on the results of testing the physical and mechanical characteristics of the soil in the 

laboratory, data can be obtained in this study. 

No. Testing Results 

1 Water content (wc) Selected materials (selmat) 3.55% 

2 Water content (wc) Musamus (ant nest) 2.40% 

3 Density (Gs) Selected materials  (selmat) 2.64% 

4 Density (Gs) Musamus (ant nest) 2.66% 

5 Analysis of the Selected Materials Filter Analysis  (selmat)  

 a. Gravel 26% 

 b. Sand 54% 

 c. Silt 20% 

6 d. Clay 0% 
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7 Examination of Musamus Material Filter Analysis (ant nest) 91.50% 

 a. Gravel 0% 

 b. Sand 89% 

 c. Silt 11% 

8 d. Clay 0% 

9 Atterberg  Selected materials  (selmat)  

 a. Liquid Limits 38.23 

 b. Plastic Limits 24.96 

 c. Plastic Index 13.27 

10 Atterberg Material Musamus (ant nest)  

 a. Liquid Limits 38.52 

 b. Plastic Limits 17.91 

 c. Plastic Index 20.61 

4. MECHANICAL PROPERTIES TESTING  

Selmat (selected materials) compaction and the results of the standard selmat material density 

test can be seen in Figure 1. 

 

Figure 1 Graph of Relationship between Dry Volume Weight and Selmat Water Content  

In Figure 1 above shows that Selmat (selected materials) used in this study has a dry volume 

weight (γdry) of 1.485 gr / cm3, while for optimum water content it is 21.88%. The composition 

of musamus ant house land, the results of the standard density test can be seen in Figure 2. 
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Figure 2 Graph of Relationship between Dry Volume Weight and Moisture Content of Musamus 

Material (Ant Nest) 

In Figure 2 above shows that the Musamus material (Ants Nest) used in this study has a 

dry volume weight (rydry) of 1.374 gr / cm3, while for the optimum water content is 22%.  

5. CBR TEST RESULTS OF LABORATORY TEST MATERIALS 

CBR Test on 0.1 inch Penetration with 3 Day curing can be seen in Figure 3. 

 

 

Figure 3 Graph of CBR test results at 0.1 inch penetration with 3 days ripening 

From the picture states that with the addition of Cement + Selmat obtained the percentage 

of CBR 40.56%, addition of Cement + Selmat + Musamus 5% obtained percentage of CBR 

46.86%, addition of Cement + Selmat + Musamus 7.5% obtained percentage CBR 58.98 % 

and the addition of Cement + Selmat + Musamus 10% obtained percentage CBR 61.53%. 

CBR Test on Penetration of 0.2 Inches with 3 Day Curing can be seen in Figure 4. 
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Figure 3. Graph of CBR test results at 0.2 inch penetration with 3 days ripening 

From Figure 4 states that with the addition of Cement + Selmat the percentage of CBR 

41.65% was obtained, the addition of Cement + Selmat + Musamus 5% obtained percentage 

of CBR 47.32%, addition of Cement + Selmat + Musamus 7.5% obtained percentage CBR 

59.64% and addition of Cement + Selmat + Musamus 10% obtained CBR 63.12% percentage. 

From the results of the tests carried out, it can be explained in the discussion that there is 

an effect of the percentage increase in the step of increasing the carrying capacity of the soil. 

The effect of the addition of semut musamus nest on the average carrying capacity for the 

addition of 5% of semut musamus is 14.57%, for the addition of 7.5% of semut musamus by 

44.30% and for the addition of 10% of semut musamus by 51.62 %.  

6. CONCLUSION 

Based on the analysis of laboratory testing results, it was concluded that the first selmat sample 

(selected materials) obtained a CBR value of 0.1 "of 40.56% and CBR value of 0.2" of 41.65%, 

the second sample with the addition of Musamus (ant nest) as much as 5% obtained CBR value 

0.1 "of 46.86% and CBR value of 0.2" of 47.32%, the third sample with the addition of 

Musamus (ant nest) 7.5% was obtained an increase in CBR value of 0.1 "by 58 , 98% and CBR 

value 0.2 "at 59.64%, the fourth sample with the addition of Musamus (ant nest) 10% obtained 

the highest increase in CBR value with a CBR value of 0.1" at 61.53% and CBR value 0, 2 "of 

63.12%. 

REFERENCES 

[1] Azwar, Husny, 2013, Pemanfaatan Cornice Adhesive Untuk Meningkatkan Nilai CBR 

Tanah Lempung, Volume 2, Nomor 1. 

[2] Betaubun, H.F., Betaubun, P. 2018. Evaluation of the performance of traffic signs for 

vehicle speed limits in merauke district. International Journal of Civil Engineering and 

Technology, 9(8): 568-573. 

[3] Betaubun, HF and Pamuttu, DL. 2018. Survey of Moving Car Observer and MKJI 1997 

Applications Against the Traffic Flow Section in Merauke Regency, International Journal 

of Civil Engineering and Technology, 9(10), pp.876–882. 

[4] Betaubun, P. 2018. Concrete characteristics of local sand materials of Suru-Suru, Merauke 

– Papua. International Journal of Civil Engineering and Technology, 9(6): 610–618. 

[5] Betaubun, P.; Hairulla, 2018. Compressive strength and tensile tests for concrete made 

from local materials from Toftof, Eligobel District. International Journal of Civil 

Engineering and Technology, 9(8): 574–579. 

41.65
47.32

59.64
63.12

0.00

10.00

20.00

30.00

40.00

50.00

60.00

70.00

 SS            SS-1           SS-2           SS-3

Test materials

P
er

ce
n

ta
g

e 
C

B
R

 (
%

)



Ant Nest (Musamus) as an Additional Material of Engineered Soil Stabilisation Using Soil 

Cement 

 http://www.iaeme.com/IJCIET/index.asp 924 editor@iaeme.com 

[6] Bretyndah Kezia Lumikis S. Monintja, S. Balamba, A. N. Sarajar, 2013, Kolerasi antara 

Tegangan Geser dan Nilai CBR Pada Tanah Lempung Ekspansif Dengan Bahan Campuran 

Semen, Volume 1, Nomor 6 (400-406). 

[7] Das, B.M, 1993, Mekanika Tanah (Prinsip- Prinsip Rekayasa Geoteknis) Jilid I, Penerbit 

Erlangga, jakarta. 

[8] Hairulla and Betaubun, P. 2018. Engineering of clay soil stabilization with cement and fiber 

on CBR value for road materials in Merauke district. International Journal of Civil 

Engineering and Technology, 9(8): 562-567. 

[9] Hairulla, Penggunaan Soil Cemen Sebagai Bahan Perkerasan Jalan Di Tinjau Terhadap 

Nilai CBR, Jurnal Ilmiah Mustek Anim Ha Vol. 6 No. 2, Agustus 2017 ISSN 2089-6697. 

[10] Hardiyatmo, H.C., 2006, Mekanika Tanah 1 Edisi Keempat, Penerbit Gadjah Mada 

University Press, Yogyakarta. 

[11] Lumikis, dkk, 2013, Kolerasi antara Tegangan Geser dan Nilai CBR pada Tanah Lempung 

Ekspansif dengan Bahan Campuran Semen dengan Hasil Uji Pemadatan dengan Proctor 

Standart. 

[12] Mangkoedihardjo, S. (2010). Individual or communal sanitation services?: Decision based 

on wastewater storage capacity. Advances in Natural and Applied Sciences 4 (3): 226-228. 

[13] Muda, Anwar, 2011, Stabilisasi Tanah Lempung Bukit Rawi Menggunakan Pasir dan 

Semen. 

[14] Pamuttu, D.L. and Hairulla, 2018. Coral Material Characteristics of Kampung Matara of 

Merauke District as a Concrete Coarse Aggregate, International Journal of Civil 

Engineering and Technology, 9(9): 708–712. 

[15] Pujiastuti, Heni, 2014, Panjang Dan Prosentase Serat Plastik Optimum Berdasarkan Hasil 

Uji CBR Campuran Tanah Lempung, Trass, Limbah Asetilen dan Serat Limbah Plastik, 

Volume 21, Nomor 3, ISSN 0853-2982. 

[16] Risman, 2008, Kajian Kuat Geser dan CBR Tanah Lempung Yang Distabilisasi Dengan 

Abu Terbang dan Kapur, Volume 16, Nomor 2 (58-67). 

[17] Samudro, G., Syafrudin, Wardana, IW., Samudro, H. and Mangkoedihardjo, S. 2018. 

Determination of the Specific Energy of Mixed Waste Decomposition in Compost Solid 

Phase Microbial Fuel Cells (CSMFCS), International Journal of Civil Engineering and 

Technology, 9(11), pp. 1316–1324. 

[18] Samudro, H., M. Faqih, E. Sudarma. 2011. Green architecture criteria for high-rise building 

that serves as a rental office in the city of Surabaya. Journal of Applied Sciences Research 

7(5): 566-571. 

[19] Santoso, I.B. and Mangkoedihardjo, S. 2013. Mapping cumulative carbon dioxide 

concentrations at two meters above the ground for greenspace assessment in Surabaya. 

Middle East Journal of Scientific Research, 18 (3), 288-292. 

[20] SNI 03- 1971-1990, Metode pengujian kadar air agregat. 

[21] SNI 03-1744-1989, Metode Pengujian CBR Laboratorium 

[22] SNI 03-3423-1994, MetodePengujian Analisis Ukuran Butiran Tanah dengan Alat 

Hidrometer. 

[23] SNI 15-2049-2004, Semen Portland. 

[24] SNI 15-7064-2004, Semen Portland Komposit. 

[25] SNI03-1967-1990,Metode Pengujian Batas Cair Dengan Alat Casagrande. 

[26] SNI03-1968-1990, Metode Pengujian Analisis Saringan Agregat Halus dan Kasar. 

[27] SNI03-6827-2002, Metode pengujian waktu ikat awal semen portland  dengan 

menggunakan alat vicat untuk pekerjaan sipil. 



Suyadi, Dina Limbong Pamuttu, Hairulla and Philipus Betaubun 

 http://www.iaeme.com/IJCIET/index.asp 925 editor@iaeme.com 

[28] Suyadi and Hairulla, 2018. Concrete Compressive Strength Using Coarse Aggregate of 

Palu with Fine Aggregate of Ulilin of Merauke District, International Journal of Civil 

Engineering and Technology, 9(9): 713–718. 

[29] Terzaghi, 1987, Mekanika tanah dalam praktek rekayasa jilid 1, Penerbit Erlangga, Jakarta. 

[30] Ukiman, 2013, Pengaruh Penambahan Kapur dan Semen Terhadap Nilai CBR Tanah 

Lempung Merah, Volume 18, Nomor 1 (55-65). 


