
 

125 

DAFTAR PUSTAKA 

Aksoy, C. O. (2008). Review Of Rock Mass Rating Classification: Historical 
Developments, Applications, And Restrictions. Journal of Mining 
Science, 44(1), 51 – 63, DOI: 10.1007/s10913-008-0005-2 

Alam, A. L. dan Herlinawati. (2021). Analisis Risiko dan Mitigasi Pengusahaan 
Panas Bumi: Studi Kasus Survei Pendahuluan dan Pengeboran 
Eksplorasi Panas Bumi untuk Pembangunan Pltp 20 MWe Di Halmahera 
Utara, Provinsi Maluku Utara. Jurnal Geominerba 6(1): 55 – 66 
DOI:10.58522/ppsdm22.v6i1.34  

Almenara, J. T., Holter, K. G., Hoien, A. H. (2023). A Hybrid Methodology of Rock 
Support Design for Poor Ground Conditions in Hard Rock Tunnelling. 
Rock Mechanics and Rock Engineering 56, 4061 – 4088 

Aprian, A. (2025). Analisis Perkuatan Tunnel menggunakan Metode RMR, Q-
System, dan Finite Element Method pada TD XC-2 CG 460. Jurnal Riset 
Teknik Pertambangan 5(1), 91–106. 
https://doi.org/10.29313/jrtp.v5i1.5900  

Aprina, P. U., Santoso, D., Alawiyah, S., Prasetyo, N., dan Ibrahim, K. (2024). 
Delineating geological structure utilizing integration of remote sensing 
and gravity data: a study from Halmahera, North Molucca, Indonesia. 
Vietnam Journal of Earth Sciences, 46(2), 147–168. 
https://doi.org/10.15625/2615-9783/20010  

Apriyono, A. dan Sumiyanto. (2010). Tinjauan Kekuatan Sistem Penyangga 
Terowongan dengan Menggunakan Metode Elemen Hingga. Dinamika 
Rekayasa, 6(1), 33 – 38 

Asupyani, H., Zakaria, Z., Sophian, R. I., dan Pratama, R. (2020). Analisis 
Kekuatan Masa Batuan Pada Tunnel Gudang Handak Berdasarkan 
Metode Rock Mass Rating (Rmr) Bieniawski 1989 Pt Aneka Tambang 
Ubpe Pongkor. Padjajaran Geoscience Journal 4(4), 365 – 375  

Barton, N. (2006). TBM Tunnelling in Sheared and Fractured Rock and The 
Applications of Q TBM Model Concepts. VIth South American Rock 
Mech. Congress. Cartagena, Colombia 

Barton, N., Lien, R., dan Lunde, J. (1974). Engineering Classification of Rock 
Masses for the Design of Tunnel Support. Rock Mechanics 6,189 – 236 

Bieniawski, Z. T. (1984). Rock Mechanics Design in Mining and Tunneling. 
Rotterdam: A. A. Balkerma Publishers 



 

126 

Biron, C. dan Arioglu, E. (1983). Design of Supports in Mines. New York: John 
Wiley dan Sons 

Brady, B. H. G. dan Brown, E. T. (1993). Rock Mechanics for Underground 
Mining. Berlin: Springer  

Carlile, J. C., Davey, G. R., Kadir, I., Langmead, R. P., dan Rafferty, W. J. (1998). 
Discovery and exploration of the Gosowong epithermal gold deposit, 
Halmahera, Indonesia. Journal of Geochemical Exploration 60, 207 – 
227  

Clark, L. V., dan Gemmell, J. B. (2018). Vein stratigraphy, mineralogy, and Metal 
zonation of the Kencana low-sulfidation epithermal Au-Ag deposit, 
Gosowong Goldfield, Halmahera Island, Indonesia. Economic Geology, 
113(1), 209–236. https://doi.org/10.5382/econgeo.2018.4549 

Clarke C., dan Budavari, S. (1981). Correlation of Rock Mass Classification 
Parameters Obtained from Borecore and In-situ Observations. 
Engineering Geology 17, 19 – 53  

Daraei, A. dan Zare, S. (2018). Prediction of Overbreak Depth in Ghalaje Road 
Tunnel Using Strength Factor. International Journal of Mining Science 
and Technology 28(4) 

Daraei, A. dan Zare, S. (2019). Modified Criterion for Prediction of Tunnel 
Deformation in Non-squeezing Ground Conditions. Journal of Modern 
Transportation 27(1), 11 – 24. https://doi.org/10.1007/s40534-018-
0173-y  

Darlan, Y., Raharjo, P., Darwis, N., Darmawan, B., dan Prasetyo, H. (1997). Studi 
Mitigasi Bencana Alam Tsunami di Wilayah Pesisir Jailolo dan 
Sekitarnya, Halmahera, Maluku Utara. Prosiding Ikatan Ahli Geologi 
Indonesia: Pertemuan Ilmiah Tahunan ke XXVI, 781 – 797 

Dehkordi, M. S., Shahriar, K., Maarefvand, P., dan Nik, M. G. (2011). Application 
of The Strain Energy to Estimate The Rock Load in Non-Squeezing 
Ground Condition. Archieves of Mining Sciences 56(3), 551 – 566  

Dulfi, N. A., Irwanda, D., Handayani, T., dan Suwahyadi (2023). Mineralogi Bijih 
Dan Korelasi Antara Unsur Au Dengan Unsur Ag, Cu, Pb, Dan Zn Pada 
Sampel Paritan Uji Pit X Pt Nusa Halmahera Minerals, Kabupaten 
Halmahera Utara, Provinsi Maluku Utara. Buletin Sumber Daya Geologi 
18(2), 132 – 144  

Dunn, M. J. dan Parrott, T. T. (2023). Mine Portal Design: Considerations, Methods 
and Practices. Ground Support, 237 – 254 
doi:10.36487/ACG_repo/2325_16 



 

127 

Eveny, O. N., Ariyanto, Sutoyo, H. D., dan Saptono, S. (2019). Analysis of Tinnel 
Stability in Very Weak Rock. Global Journal of Engineering Science and 
Researches 6(2), 155 – 163  

Faisal, A., dkk. (2022). Analisis Kestabilan Batuan Pada Rencana Pembangunan 
Terowongan Dengan Elemen dan (Q – System) di Kota Samarinda. 
Jurnal Sosial dan Teknologi 2(9), 739 – 749 

Faizah, Y., Cakrabuana, W., Kamajati, D., dan Rahmawati, P. (2020). Analisis 
Kualitas dan Perkuatan Massa Batuan Terowongan Eksplorasi Uranium 
Eko Remaja Kalan, Kalimantan Barat Menggunakan Metode Rock Mass 
Rating (RMR). Eksplorium 41(1), 25 – 36  

Ghorbani, Y., Nwaila, G.T., Zhang, S. E., Bourdeau, J. E., Canovas M., Arzua, J., 
dan Nikadat, N. (2023). Moving towards deep underground mineral 
resources: Drivers, challenges and potential solutions. Resource Policy 
80 

Grimstad, E., dan Barton, N. (1993). Updating of the Q-System for NMT. 
Proceedings of the International Symposium on Sprayed Concrete - 
Modern Use of Wet Mix Sprayed Concrete for Underground Support, 46 
– 66  

Hase, T., Yonezu, K., Tindell, T., Syafrizal, dan Watanabe, K. (2015). The 
Characteristics and Paragenesis pf Tellurium-bearing Au-Ag Kencana 
deposit, Halmahera Island, Indonesia. International Symposium on Earth 
Science and Technolog 2015, 264 – 268  

Hatini, P. M. (2021). Analisa Kebutuhan Penyangga Pada Tambang Bawah Tanah 
Pt Antam Tbk UBPE Pongkor. Indonesia Mining and Energy Journal 
3(2) 

Hedenquist, J. W. (2000). Exploration for Epithermal Gold Deposits. SEG Reviews 
13, 245 – 277 

Hoek, E. dan Brown, E. T. (1997). Practical Estimates of Rock Mass Strength. 
International Journal Rock Mechanics and Mining Sciences 34(8), 1165 
– 1186. https://doi.org/10.1016/S1365-1609(97)80069-X  

Hoek, E. dan Brown, Z. T. (2018). The Hoek-Brown Failure Criterion and GSI – 
2018 Edition. Journal of Rock Mechanics and Geothechnical 
Engineering 11(3), 445 – 463  

Hoek, E. (1993). Practical of Rock Engineering. Canada: University of Torongo 

Hoek, E., Kaiser, P. K., dan Bawden W. F. (1993). Support of Underground 
Excavations in Hard Rock. Rotterdam: Balkema 



 

128 

Hoek, E. (1994). Strength of Rock and Rock Masses. ISRM News Journal 2(2), 4 – 
16 

Hoek, E. (2001). Practical Rock Engineering. Rocscience Inc 

Høien, A. H., Nilsen, B., dan Olsson, R. (2019). Main aspects of deformation and 
rock support in Norwegian road tunnels. Tunnelling and Underground 
Space Technology, 86, 262–278 
https://doi.org/10.1016/j.tust.2019.01.026  

Idrus, A., dan Fadlin, F. (2021). Lithogeochemical exploration for delineating 
primary gold occurrences in West Kao area, North Halmahera District, 
North Maluku Province. Indonesian Mining Journal, 24(1), 31–45. 
https://doi.org/10.30556/imj.Vol24.No1.2021.1173  

Izron, R. (2019). Proses Pembentukan dan Asal Material Formasi Kayasa di 
Halmahera Berdasarkan Unsur Jejak dan Unsur Tanah Jarang. 
Eksplorium, 40(1), 19–32. 
https://doi.org/10.55981/eksplorium.2019.7992  

Jayyid, M., Dharmawansyah, D., dan Fardila, D. (2023). Perencanaan Sistem 
Penyangga pada Terowongan Pengelak (Studi kasus pembangunan 
Bendungan Beringin Sila Utan Kab. Sumbawa). Jurnal Aplikasi Teknik 
Sipil 21(2), 121 – 129 

Jibran, A. dan Heriyadi, B. (2024). Evaluasi Kestabilan Lubang Bukaan dan Sistem 
Penyanggaan dengan RMR-System pada Terowongan D-07 Tambang 
Batubara PT Dasrat Sarana Arang Sejati, Kota Sawahlunto, Provinsi 
Sumatera Barat. Journals Mining Engineering: Bina Tambang, 9(2), 54 
– 66 

Juenda, P. P., Harnani, Setiawan, B. (2022). Identifikasi Peningkatan Strength 
Factor dengan Metode Q-System pada Terowongan Tambang Bawah 
Tanah Daerah Perambahan, Kota Sawahlunto, Sumatera Barat. Mineral 
7(2), 29 – 36 

Kamiludin, U., Darlan, Y., dan Surachman, M. (2007). Kandungan Konsentrat 
Emas Plaser di Perairan Bayah Kabupaten Lebak. Jurnal Geologi 
Kelautan 5(3), 123 – 130 

Karim, R., Simangunsong, G. M., Sulistianto, B., dan Lopulalan, A. (2012). 
Analisis Kestabilan Lubang Bukaan Stope Menggunakan Metode 
Empirik dan Pemodelan Numerik Pada Penambangan Emas Bawah 
Tanah Di Kencana dengan Metode Long Hole Stope. Prosiding TPT XXI 
PERHAPI 2012. DOI: 10.13140/RG.2.2.10938.03525 



 

129 

Karim, R., Simangunsong, G. M., Sulistianto, B., dan Lopulalan, A. (2013). 
Stability Analysis of Paste Fill as Stope Wall Using Analytical Method 
and Numerical Modeling in The Kencana Underground Gold Mining 
With Long Hole Stope Method. Procedia Earth and Planetary Science 
6, 474 – 484  

Kementerian Energi dan Sumber Daya Mineral. (2023, 23 Desember). Tambang 
bawah tanah bakal jadi tren pertambangan di masa depan (Siaran Pers 
No. 658.Pers/04/SJI/2023) 

Kushwaha, A., Himanshu, V. K., Sinha, A. (2014). Design Of Stoping Parameters 
And Support System For Longhole Stoping Method Using Numerical 
Modelling Technique. 5th Asian Mining Congress. Kolkata,  India 

Lauffer, H. (1958). Gebirgsklassifizierung für den Stollenbau. Geologie und 
Bauwesen 24(1), 46 – 51  

Li, C. (2017). Principles of Rockbolting Design. Journal of Rock Mechanics and 
Geothechnical Engineering 9(3) 

Lees, A. (2016). Geotechnical Finite Element Analysis: A Practical Guide. 
Wrstminster: ICE Publishing 

Ma, L., Spearing, A., Wang, G., dan Hallman D. S. (2022). The Potential of Foamed 
Backfilling in Underground Mines. The 9th International Conferences 
on Energy, Resources, Environment and Sustainable Development 
(ERESD 2022), Jiangsu, China 

Munirwansyah, M., Reza P, M., dan Surya, D. (2024). Accurate Analysis of Stand-
up Time Rock Collapse When Inlet Tunnel Excavation is Carried out in 
there are Cracked and Broken Rock Formations and a Poorly Silty-clay 
Soil Profile. Journal of Civil Engineering and Environmental Science, 
10(2), 54 – 60. https://doi.org/10.17352/2455-488x.000084  

Naylor, D. J. dan Pande, G. N. (1981). Finire Elements in Geotechnical 
Engineering. Swansea: Pineridge Press Limited 

Nguyen, V. M. dan Nguyen, Q. P. (2015). Analytical solution for estimating the 
stand-up time of the rock mass surrounding tunnel. Tunnelling and 
Underground Space Technology 47, 10 – 15 
http://dx.doi.org/10.1016/j.tust.2014.12.003 

Norwegian Geotechnical Institute (2025). Using the Q-System, Rock Mass 
Classification and Support Design. Oslo: Norwegian Geotechnical 
Institute 



 

130 

Olberg, D. J. (1968). Ore shoot targeting in the Gosowong Vein Zone. Master 
Thesis, University of Tasmania https://doi.org/10.25959/23211344.v1  

Park, J. S., Go, Y. W., dan Oh, T. M. (2025). Evaluating the relationship between 
RMR and Q-system for improved classification of faulted rocks and 
weak rocks. Scientific Reports, 15(1). https://doi.org/10.1038/s41598-
025-01985-1  

Posumah, P. C. A., Kawung, E. J. R., dan Tumiwa, J. (2023). Pertambangan Emas 
Dalam Meningkatkan Ekonomi Keluarga Di Desa Picuan Satu 
Kecamatan Motoling Timur Kabupaten Minahasa Selatan. Jurnal Ilmiah 
Society 3(3), 1 – 6 

Pribadi, R. S. dan Hariyadi, S. (2015). Kajian Geologi Teknik Pada Rencana 
Pembuatan Tunnel Tambang Bawah Tanah. Jurnal Geologi 
Pertambangan 1(17), 57 – 66  

PT Nusa Halmahera Minerals (2017). Ground Control Management Plan Tambang 
Bawah Tanah Kencana 

Putra B. P. (2022). Pergerakan Dinding Terowongan pada Variasi Geometri 
Terowongan yang tidak disangga dengan Analisa Axisymmetric Skala 
Laboratorium. Prosiding Nasional Rekayasa Teknologi Industri dan 
Informasi XVII Tahun 2022 (ReTII), 318 – 322  

Putra, D., Hartami, P. N., Cokro, N. F., Tuheteru, E. J., dan Herdyanti, M. K. (2024). 
Analisis Geoteknik Metode RMR Dan Q-System Pada Bukaan Area 
Batching Plant Tambang Bawah Emas. Jurnal Geosapta 10(1), 77 – 84 

Putra, R. A. M. (2021). Underground Support System Determination: A Literature 
Review. International Journal of Research Publications, 8(1), 55 – 68 

Radityo, D., Arrisaldi, T., Atmojo, H. T., Ekasara, A. R., dan Saputro, L. E. (2022). 
Analisis Perhitungan Waktu Runtuh Dan Dimensi Keruntuhan 
Terowongan Bawah Tanah Berdasarkan Perhitungan Rmr Di Lokasi 
Cibitung, Kabupaten Pandeglang, Provinsi Banten. Jurnal Ilmiah MTG 
13(3), 1 – 11 

Rahim, A. dan Putri, N. S. (2023). Analisis Geoteknik Penyanggah Batuan 
Development BiggosanTambang Bawah Tanah PT. Freeport Indonesia, 
Kabupaten Mimika, Papua Tengah. Jurnal Sosial dan Teknologi Terapan 
Amata 2(2), 1 – 8  

Rai, M. A., Kramadibrata, S., dan Wattimena, R. K. (2014). Mekanika Batuan. 
Bandung: Penerbit ITB 



 

131 

Ramamurthy, T. (2007). A Realistic Approach to Estimate Stand-up Time. 11th 
ISRM Congress. Lisbon, Portugal 

Sabri, M. S., Verma, A. K., dan Singh, T.N. (2025). Direct and indirect methods for 
uniaxial compressive strength estimation in various geo-environments: 
A review. Journal of Rock Mechanics and Geotechnical Engineering 17, 
8241 – 8275 

Sayeed, I. dan Khanna, R. (2015). Empirical orrelation between RMR and Q 
systems of rock mass classification derived from Lesser Himalayan and 
Central crystalline rocks. International Conference on “Engineering 
Geology in New Millennium” New Delhi, 27th -29th October 2015 

Sari, S. D., Rosana, M. F., dan Zakaria, Z. (2019). Hubungan Tipe Alterasi dengan 
Kelas Massa Batuan berdasarkan Q-System pada Tambang Bawah Tanah 
Kencana. Padjajaran Geoscience Journal 3(3), 232 – 237  

Sarmili, L. (2015). Hydrothermal Mineralization in Jailolo Waters, West 
Halmahera, North Maluku Province. Bulletin of the Marine Geology 
30(1), 25 – 44 

Seshu, P. (2012). Textbook of finite element analysis. New Delhi: PHI Learning 
Private Limited 

Simbolon, D. I., Trides, T., Oktaviani, R., Hasan. H., Pontus, A. J. (2023). Analisis 
Stand-Up Time Serta Penentuan Metode Penggalian Dan Sistem 
Penyangga Pada Area Pra-Perencanaan Terowongan. Journal of 
Comprehensive Science, 2(9), 1560 – 1471.  

Singh, B. dan Goel, R. K. (2011). Engineering Rock Mass Classification. Oxford: 
Elsevier 

Singh, P., Spearing, A. J. S., Jessu, K. V., dan Caroline Pinazzi da Silva Ribeiro, P. 
(2020). Establishing the need to model the actual state of stress along 
rock bolts. International Journal of Mining Science and Technology 
30(3), 279–286. https://doi.org/10.1016/j.ijmst.2020.03.002  

Soepriadi, Sulaeman, Budiharyhanto, K., dan Jaenudin, J. (2015). Survei Geokimia 
Bersistem Lembar Ternate A, Pulau Halmahera, Provinsi Maluku Utara. 
Prosiding Hasil Kegiatan Pusat Sumber Daya Geologi Tahun 2025, 54 
– 71  

Sofianos, A. I., Nomikos, P. P. Dan Papantonopoulos, G. (2014). Distribution of 
The Factor of Safety, In Geotechnical Engineering, For Independent 
Piecewise Linear Capacity and Demand Density Functions.  



 

132 

Soufi, A., Bahi, L., Ouadif, L., dan Kissai, J. E. (2018). Correlation between Rock 
mass rating, Q-system and Rock mass index based on field data. MATEC 
Web of Conferences 149, 02030 
https://doi.org/10.1051/matecconf/201814902030  

Suorineni, F. T. (2010). The stability graph after three decades in use: Experiences 
and the way forward. International Journal of Mining, Reclamation and 
Environment, 24(4), 307–339 
https://doi.org/10.1080/17480930.2010.501957  

Supandi. (2022). Mekanika Batuan. Sumedang: CV. Mega Press Nusantara 

Tibri, T. dan Salman (2019). Tunnel Stability Analysis Based on Temporary 
Support Modeling in The Construction of Hasang Hepp in Toba Samosir 
District North Sumatra Province. Proceedings of The 2nd International 
Conference On Advance And Scientific Innovation, ICASI 2019, 18 July, 
Banda Aceh, Indonesia. DOI: 10.4108/eai.18-7-2019.2288567  

Toba, R. (2021). Tambang Bawah Tanah Block Caving, Hauling, dan Sistem 
Penanganan Bijih Mineral (Oreflow System). Sleman: Deepublish 

  


