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BAB V 

KESIMPULAN DAN SARAN 

 

A. Kesimpulan 

 

 
 Berdasarkan hasil analisis dan pembahasan yang telah diuraikan, maka dapat 

diambil beberapa kesimpulan, diantaranya : 

1. Karakteristik material tanah lunak yang digunakan dalam studi eksperimental ini 

merupakan jenis tanah lempung plastistitas tinggi (CH). Desain trial mix material 

buatan tanah lunak stabilisasi semen dapat diimplementasikan sebagai lapisan 

sub-base pada perkerasan lentur jalan raya dan fungsional sebagai filler kolom 

granular buatan, prosentase penggunaan bahan stabilisasi semen PC tipe I 

sebesar 12,5% dan rasio air semen w/c = 1,9 mampu meningkatkan nilai CBR 

(unsoaked) material granular buatan > 20% 

2. Subgrade modulus elemen kolom berbagai bentuk granular E=158 hingga 267 

kg/cm2 dengan angka poisson  = 0,29 hingga 0,33, granular bentuk prisma 

segienam menunjukkan performa kapasitas dan parameter desain yang lebih 

tinggi.. 

3. Model perkuatan sistem pondasi tanah lunak dengan kolom granular buatan 

terkekang geogrid adalah secara singnikan memperbaiki kapasitas dukung 

sistem pondasi tanah lunak dengan rasio peningkatan 28,5 hingga 33., kolom 

granular buatan dapat dipersiapkan dengan energi pemadatan standar 25 kali 

pukulan. 

4. Deformasi vertikal dan potensi heaving pada permukaan sistem pondasi tanah 

lunak dengan perkuatan kolom granular buatan terjadi paling kecil pada granular 
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prisma segienam dengan konsistensi kapasitas dukung yang lebih besar, efek 

interlocking interaction antar granular terjadi secara baik. Heaving pada sistem 

pondasi tanah lunak secara signifikan terjadi pada radial distance 25 cm dari 

pusat kolom granular buatan, pembebanan 50 kN memiliki potensi heaving 

sebesar 5,3 mm (prisma segienam) dan 10,7 mm (prisma segitiga). 

 

 
B. Saran-saran 

 

 
 Penelitian ini merupakan kajian awal dalam penggunaan materil sintetis sebagai 

pengganti material alami didaerah yang tidak tersedia material tersebut, sehingga 

perlu ada kajian beberapa saran dan masukan, diantaranya : 

1. Penelitian lebih lanjut dapat dikembangkan untuk fungsi struktur hybrid kolom 

granular sebagai vertikal drain. 

2. Perlu adanya pengujian yang dilakukan di lapangan, untuk membandingkan 

hasil uji yang dilakukan dengan skala laboratorium. 

3. Variasi kedalaman dan dimensi kolom pada perkuatan tanah lunak, dapat juga 

dilakukan, untuk mengetahui dimensi dan kedalaman optimum yang dapat 

menghasilkan kapasitas elemen kolom yang terbesar. 

4. Untuk filler kolom, perlu diuji juga pembebanan pada kolom dengan isian kerikil  

yang bervariasi dalam satu kolom. Untuk menentukan kombinasi variasi bentuk 

kerikil pada satu kolom yang dapat menghasilkan kapasitas dukung yang paling 

maksimal. 

5. Perlu juga dilakukan pengujian dengan menggunakan pile-cap pada kolom 

granular buatan kelompok, dengan variasi jarak dan tata letak kolom, untuk 

mendapatkan perkuatan tanah yang paling maksimal. 

 



73 
 

DAFTAR PUSTAKA 

 

Al-Huda, N. (2014) ‘Perilaku Tanah Dasar Fondasi Embankment dengan 

Perkuatan Geogrid dan Drainase Vertikal’, 21(1), pp. 65–78. 

Ali, K., Shahu, J. T. and Sharma, K. G. (2014) ‘Behaviour of Reinforced Stone 

Columns in Soft Soils : an Experimental Study’, International 

Symposium on Lowland Technology, (February), pp. 625–628. 

Almeida, M. S. S. et al. (2015) ‘Behavior of Geotextile-Encased Granular 

Columns Supporting Test Embankment on Soft Deposit’, Journal of 

Geotechnical and Geoenvironmental Engineering, 141(3), pp. 1–9. 

Anonim (2002) ‘Panduan Geoteknik 1 Proses Pembentukan dan Sifat-sifat 

Dasar Tanah Lunak’, Depkimpraswil. 

Anonim (2013) ‘Diklat Penanganan Tanah Problematika Pada Struktur Jalan’, 

BPSDM, KemenPU-PR, 84, pp. 487–492. 

Anonim (2017) Manual Perkerasan Jalan (2017). Kementerian Pekerjaan 

Umum. 

Araújo, G.L.S., Palmeira, E. M. and Da Cunha, R. P. (2009) ‘Geosynthetic 

Encased Columns in A Tropical Collapsible Porous Clay’, Proceedings 

of the 17th International Conference on Soil Mechanics and 

Geotechnical Engineering: The Academia and Practice of 

Geotechnical Engineering, 1, pp. 889–892. 

Black, J., Sivakumar, V. and McKinley, J. D. (2007) ‘Performance of Clay 

Samples Reinforced with Vertical Granular Columns’, Canadian 

Geotechnical Journal, 44(1), pp. 89–95. 

Bowles, J. E. (1988) Analisis Dan Desain Pondasi Jilid 2. Penerbit Erlangga. 



74 
 

Buliga, A. B., Muşat, V. and Ţu, N. B. O. (2016) ‘Influence of the Water Cement 

Ratio on the Unconfined Compressive Strength of a Romanian Silt 

Treated With Portland Cement’, BULETINUL INSTITUTULUI 

POLITEHNIC DIN IAŞI, Publicat de Universitatea Tehnică „Gheorghe 

Asachi” din Iaş, 62(November), pp. 80–81. 

Canakci, H., Celik, F. and Edil, T. B. (2017) ‘Effect of Sand Column on 

Compressibility and Shear Strength Properties of Peat’, European 

Journal of Environmental and Civil Engineering. Taylor & Francis, pp. 

1–12. 

Chu, J. et al. (2012) ‘Embankments on Soft Ground and Ground Improvement’, 

5th Asian Regional Conference on Geosynthetics, (January). 

Das, B. M., Endah, N. and Mochtar, I. B. (1995) Mekanika Tanah Rekayasa 

Geoteknis, lnstitut Teknologi 10 Nopember,. Surabaya: Penerbit 

Erlangga. 

Das, M. and Dey, A. K. (2018) ‘Prediction of Bearing Capacity of Stone 

Columns Placed in Soft Clay Using ANN Model’, Geotechnical and 

Geological Engineering. Springer International Publishing, 36(3), pp. 

1845–1861. 

Debnath, P. and Dey, A. K. (2017) ‘Bearing Capacity of Geogrid Reinforced 

Sand Over Encased Stone Columns in Soft Clay’, Geotextiles and 

Geomembranes, 45(6), pp. 653–664. 

Dheerendra Babu, M. R., Nayak, S. and Shivashankar, R. (2013) A Critical 

Review of Construction, Analysis and Behaviour of Stone Columns, 

Geotechnical and Geological Engineering. 

Eka Putri, E., V Kameswara Rao, N. S. and Mannan, M. A. (2012) ‘Evaluation 

of Modulus of Elasticity and Modulus of Subgrade Reaction of Soils 

Using CBR Test’, Journal of Civil Engineering Research, 2(1), pp. 34–

40. 



75 
 

Elsawy, M. and El-Garh, B. (2016) ‘Behavior of Raft Foundation Resting on 

Improved Soft Soil with Conventional Granular Piles’, Journal of 

Scientific and Engineering Research, 3(4), pp. 428–434. 

Eme, D. B., Nwofor, T. and Sule, S. (2016) ‘Correlation Between the California 

Bearing Ratio ( CBR ) and Unconfined Compressive Strength ( UCS ) 

of Stabilized Sand-Cement of the Niger Delta Correlation between the 

California Bearing Ratio ( CBR ) and Unconfined Compressive 

Strength ( UCS ) of Stabi’, International Journal of Civil Engineering, 

3(3). 

Feng, Y. (2015) ‘Study on The Relationship Between Strength and Water-

Cement Ratio for the EPS Silt Light-Weight Soil Based on Gray 

Verhulst Model’, The Open Civil Engineering Journal, 9(1), pp. 627–

630. 

Gu, M. et al. (2016) ‘Effects of Geogrid Encasement on Lateral and Vertical 

Deformations of Stone Columns in Model Tests’, Geosynthetics 

International, 23(2), pp. 100–112. 

Hasriana et al. (2018) ‘A Study on Clay Soil Improvement With Bacillus Subtilis 

Bacteria As the Road Subbase Layer’, International Journal of 

GEOMATE, 15(52), pp. 114–120. 

Jorat, M. E. et al. (2013) ‘Strength and Compressibility Characteristics of Peat 

Stabilized with Sand Columns’, Geomechanics and Engineering, 5(6), 

pp. 575–594. 

Karpurapu, R. (2016) ‘Behaviour of Geosynthetic Encased Granular Columns 

Under Behaviour of Geosynthetic Encased Granular Columns Under 

Vertical and Lateral Loading’, 6th Asian Regional Conference on 

Geosynthetics - Geosynthetics for Infrastructure Development, 

(November), pp. 83–99. 

Khalil, A. K. (2014) ‘Best Fit Model to Estimate Relation Between ( CBR ) and 



76 
 

the Dry Density of Fine Grains Soils Introduction ’:, Journal of Babylon 

University/Engineering Sciences, 22(4), pp. 797–802. 

Koerner, R. M. (2005) Designing With Geosynthetics. Fifth Edit. New Jersey: 

Pearson Prentice Hall. 

Kolay, P. K., Kumar, S. and Tiwari, D. (2013) ‘Improvement of Bearing 

Capacity of Shallow Foundation on Geogrid Reinforced Silty Clay and 

Sand’, Journal of Construction Engineering, 2013, pp. 1–10. 

Kumar, A., Gift, S. and Siksha, B. B. (2016) ‘Improvement in Geotechnical 

Properties of an Expansive Soil Using Fly Ash-Quarry Dust Mixes’, 

Journal, Electronic Engineering, Geotechnical, (January 2013), pp. 

3487–3500. 

Kwa, S. F. and Fattah, M. Y. (2018) ‘Ground Improvement Using Stone 

Column Construction Encased with Geogrid’, Construction of Unique 

Buildings and Structures, 3 (66)(May), pp. 49–59. 

Liu, S. Y. et al. (2008) ‘Assessment of Unconfined Compressive Strength of 

Cement Stabilized Marine Clay’, Marine Georesources and 

Geotechnology, 26(1), pp. 19–35. 

Lube, G. et al. (2004) ‘Axisymmetric Collapses of Granular Columns’, Journal 

of Fluid Mechanics, (508), pp. 175–199. 

Lube, G. et al. (2011) ‘Granular Column Collapses Down Rough, Inclined 

Channels’, Journal of Fluid Mechanics, 675, pp. 347–368. 

Makinda, J. et al. (2018) ‘Compressibility Behaviour of Borneo Tropical Peat 

Stabilized with Lime-Sand Column’, International Journal on Advanced 

Science, Engineering and Information Technology, 8(1), pp. 172–177. 

Maulana et al. (2018) ‘Potential of bamboo pile as reinforcement of peat soil 

under embankment’, ARPN Journal of Engineering and Applied 

Sciences, 13(1), pp. 52–56. 



77 
 

Mukabi, J. N. (2016) ‘Review of DCP Based CBR - UCS and Resilient Modulus 

Models for Applications in Highway and Airport Pavement Design’, 

Academia.edu E-Publication Pre-Print, (July), pp. 1–19. 

Niroumand, H., Kassim, K. A. and Yah, C. S. (2011) ‘Soil Improvement by 

Reinforced Stone Columns Based on Experimental Work’, Electronic 

Journal of Geotechnical Engineering, 16 L, pp. 1477–1499. 

Nur, H. S., Samang, L. and Muhidddin, A. B. (2012) ‘Test Model for Bearing 

Capacity of Cement Grouted Sand Column of Group Type in Sandy 

Silt’, repository unhs.ac.id. 

Okonkwo, O. (2015) ‘Soil-Cement Stabilization For Road Pavement Using 

Soils Obtained From Agu- Awka In Anambra State’, Journal of 

Multidisciplinary Engineering Science and Technology (JMEST), 

2(10), pp. 2668–2670. 

Pandey, A. and Rabbani, A. (2017) ‘Soil Stabilisation Using Cement’, 

International Journal of Civil Engineering and Technology (IJCIET), 

8(June), pp. 316–322. 

Pasalli, D. A. (2014) ‘Karakteristik Beton Non Struktur Dari Bahan Lokal Di 

Distrik Muting Merauke Perbatasan RI-PNG’, Ilmiah Mustek Anim Ha, 

3(2), pp. 122–137. 

Patel, M. A. and Patel, H. S. (2012) ‘Experimental Study to Correlate the Test 

Results of PBT , UCS , and CBR with DCP on Various soils in soaked 

condition’, International Journal of Engineering, 6(5), pp. 244–261. 

Portland Cement Association (PCA) (1992) ‘Soil Cement Laboratory 

Handbook’, Portland Cement Association. Portland Cement 

Association (PCA), Illinois, USA. 

Prakash, S. and Sharma, H. D. (2008) Pile Foundations in Engineering. New 

York: John Wiley & Sons, Inc. 



78 
 

Rajput, D. et al. (2016) ‘Load-Settlement Behaviour of Soft Soil Reinforced with 

Sand Piles’, International Research Journal of Engineering and 

Technology (IRJET), 3(11). 

Ribeiro, D., Néri, R. and Cardoso, R. (2016) ‘Influence of Water Content in the 

UCS of Soil-Cement Mixtures for Different Cement Dosages’, 

Procedia Engineering. Elsevier B.V., 143(Ictg), pp. 59–66. 

Ronad, H. (2015) ‘An Experimental Study of Square Footing Resting on Geo-

Grid Reinforced Sand’, International Journal of Research in 

Engineering and Technology, 03(05), pp. 177–181. 

Saing, Z. et al. (2017) ‘Mechanical Characteristic of Ferro Laterite Soil With 

Cement Stabilization as A Sub-Grade Material’, International Journal 

of Civil Engineering and Technology (IJCIET), 8(3), pp. 606–616. 

Shooshpasha, I. and Shirvani, R. A. (2015) ‘Effect of Cement Stabilization on 

Geotechnical Properties of Sandy Soils’, Geomechanics and 

Engineering, 8(1), pp. 17–31. 

Suro, S. M., Bakar, I. and Sulaeman, A. (2016) ‘Pile Spacing Optimization of 

Short Piled Raft Foundation System for Obtaining Minimum 

Settlement on Peat’, IOP Conference Series: Materials Science and 

Engineering, 136(1), pp. 0–7. 

Tandel, Y. K., Solanke, C. H. and Desai, A. K. (2012) ‘Reinforced Granular 

Column for Deep Soil Stabilization: A Review’, International Journal of 

Civil and Structural Engineering, 2(3), pp. 720–730. 

Tandel, Y. K., Solanki, C. H. and Desai, A. K. (2012) ‘Reinforced Stone 

Column : Remedial of Ordinary Stone Column’, International Journal 

of Advances in Engineering & Technology, 3(2), pp. 340–348. 

Terzaghi, K. and Peck, R. B. (2006) Soil Mechanics in Engineering Practice. 

Third Edit, Soil Science. Third Edit. New York: John Wiley & Sons, Inc. 



79 
 

Thompson, E. L. and Hupper, H. E. (2007) ‘Granular Column Collapses: 

Further Experimental Results’, Journal of Fluid Mechanics, 575, pp. 

177–186. 

Toufigh, V., Barzegari Dehaji, M. and Jafari, K. (2018) ‘Experimental 

Investigation of Stabilisation of Soils with Taftan Pozzolan’, European 

Journal of Environmental and Civil Engineering. Taylor & Francis, 

(August), pp. 1–24. 

Vanel, L. and Clément, E. (1999) ‘Pressure Screening and Fluctuations at The 

Bottom of a Granular Column’, European Physical Journal B, 11(3), 

pp. 525–533. 

Wu, C. S. and Hong, Y. S. (2008) ‘The Behavior of a Laminated Reinforced 

Granular Column’, Geotextiles and Geomembranes, 26(4), pp. 302–

316. 

Zhang, Z. and Tao, M. (2008) ‘Durability of Cement Stabilized Low Plasticity 

Soils’, Journal of Geotechnical and Geoenvironmental Engineering, 

134(February), pp. 203–213. 

Zornberg, J. G. (2007) ‘New Concepts in Geosynthetic-Reinforced Soil’, 26, 

pp. 1–26. 

 

 


