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Abstract. Underground mining activities require reliable support structures to ensure operational 
safety and structural stability. The selection of appropriate support frame types plays a crucial 
role in resisting mechanical loads and minimizing the risk of structural failure. This study aims to 
analyze the structural strength of underground mine support frame variations using SolidWorks 
Simulation. Several types of support frames with different support configurations were modeled 
and evaluated under identical loading and boundary conditions. The analysis was conducted 
using the finite element method to determine stress distribution, deformation, and the stress 
distribution, deformation, and factor of safety for each support variation. The simulation results 
show that variations in support type significantly affect the mechanical performance of the frame, 
particularly in terms of maximum stress and displacement. The findings indicate that certain 
support configurations provide better structural strength and stability compared to others. This 
study is expected to serve as a technical reference in selecting optimal underground mine support 
designs to improve safety and structural reliability. 
 
Keywords: Underground mining, Support frame, Structural strength, SolidWorks Simulation, 
Finite element analysis. 
 

 

1. INTRODUCTION  
Underground mining is a mineral extraction method commonly applied when ore 

deposits are located at significant depths, making surface mining impractical due to 
economic, safety, and environmental considerations. Unlike surface mining, 
underground operations take place in confined workspaces and are conducted 
within rock masses with non-uniform geotechnical characteristics. Under these 
conditions, stability analysis of underground excavations becomes a critical aspect 
of underground mining operations (Sitompul, 2021). 

In its natural state, the rock mass remains in stress equilibrium. However, 
excavation activities disturb this equilibrium, leading to stress redistribution around 
the walls and roof of the opening. Stress concentrations that exceed the strength of 
the rock mass, or the presence of weak geological structures, may trigger 
deformation, crack development, and ultimately roof fall (roof collapse). Such events 
not only cause material losses but also pose serious threats to worker safety and 
may interrupt mining operations (Selsabeel et al., 2021). 

To reduce these risks, ground support systems are implemented to reinforce 
the surrounding rock mass, control deformation, and maintain excavation stability 
throughout the mine’s service life. Various support systems are widely applied in 
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the mining industry, including rock bolts, cable bolts, shotcrete, wire mesh, steel 
arch sets, or combinations of these methods. Ideally, support selection should be 
based on geological conditions, geotechnical parameters, excavation depth, and 
the expected service life. Nevertheless, in practice, support design is often still 
determined primarily through field experience and empirical approaches, which may 
not fully represent the mechanical behavior of both the rock mass and the support 
structures (Faisal et al., 2022). 

Recent developments in computational technology have enabled the use of 
Finite Element Analysis (FEA) to evaluate the interaction between support systems 
and surrounding rock mass in a more quantitative and comprehensive manner. One 
of the software tools that can be used for this purpose is SolidWorks Simulation, 
which is capable of analyzing stress distribution, deformation, load transfer, and 
potential structural failure through realistic three-dimensional modeling (Nusantara 
et al., 2021). 

Using SolidWorks Simulation, different support designs can be assessed and 
compared based on key technical parameters such as maximum stress, total 
deformation, and factor of safety. In addition to its academic relevance, this 
approach provides practical advantages for mine planning, including reducing field 
trial costs, improving operational safety, and optimizing support designs for higher 
efficiency without compromising reliability (Nusantara et al., 2021). 

Therefore, this study entitled “Strength Analysis of Frame Structures with 
Various Types of Underground Mine Supports Using SolidWorks Simulation” is 
relevant and necessary to support the development of underground mine support 
designs that are more effective, economical, and safe (Siahaan & Siregar, 2022). 

 
2.  LITERATURE REVIEW 
2.1 Underground Mining 

Underground mining is a mining activity carried out by creating artificial openings 
at certain depths to safely and economically access and extract mineral reserves. 
This method is applied when deposits are no longer feasible to be mined using 
surface mining methods due to depth, safety, or environmental considerations. In 
addition, the environmental impact of underground mining tends to be relatively 
lower because the volume of waste material is smaller and surface disturbances 
can be minimized (Octaviani & Har, 2023). 

From a geotechnical perspective, underground mining is characterized by high 
in-situ stresses, complex rock mass interactions, and the presence of joints, faults, 
and weak zones. The excavation of openings causes stress redistribution that may 
lead to the formation of plastic zones, cracking, and even collapse if not properly 
controlled by an adequate support system. The greater the excavation depth, the 
higher the lithostatic pressure acting on the rock mass; therefore, support planning 
must be conducted more rigorously and in a controlled manner (Fahmi et al., 2022). 

Mining openings may include shafts, drifts, crosscuts, raises, winzes, and 
stopes, each of which requires a different support design. The geometry of an 
opening significantly affects its stability, where circular openings are generally more 
stable than square or trapezoidal openings, which tend to experience stress 
concentration at their corners (Faisal et al., 2022). Worker safety is highly 
dependent on the quality and accuracy of support installation, particularly in relation 
to long-term deformation mechanisms such as creep and squeezing ground, which 
commonly occur in underground mines (Faisal et al., 2022). 

 
 
2.2 Rock Mass Characteristics 

The stability of underground openings is strongly influenced by rock mass 
characteristics. Assessment is not only based on the strength of intact rock but also on 
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fracture conditions, degree of weathering, and the presence of discontinuities such as 
joints and faults. Important mechanical parameters include uniaxial compressive 
strength, tensile strength, elastic modulus, Poisson’s ratio, and the degree of rock 
weathering (Sukur & Candra, 2019). 

Discontinuities play a dominant role in failure mechanisms such as blocky failure, 
wedge failure, and planar failure. The orientation and shear strength of discontinuity 
planes are often more influential than intact rock strength; therefore, the selection of 
support systems must comprehensively consider the geometry and mechanical 
behavior of discontinuities (Wusqa & Rezky, 2024). In addition, groundwater has a 
significant influence on stability. High pore-water pressure may weaken the rock mass 
and accelerate failure, thus requiring stronger support systems, particularly for large 
excavations (Hartono et al., 2022). 
 
2.3 Ground Support System 

A ground support system refers to all components used to maintain the stability of 
underground mine openings. In general, the system functions to carry rock loads, 
reinforce the rock mass, control deformation, and prevent both local and global failures. 
Based on its working mechanism, support systems are categorized into active support, 
passive support, and combined support. Active supports such as rock bolts and cable 
bolts apply an initial load to enhance rock interlocking, while passive supports function 
after deformation has occurred. Combined supports integrate both mechanisms to 
improve overall system performance (Nusantara et al., 2021). 
 
2.4 Passive Support System 

Passive support functions after the rock mass has experienced movement or 
stress. This type of support is generally applied under weak to very weak rock mass 
conditions. 
 
2.5 Forms of Support Systems 

H-beams can be applied in various support configurations, including arch supports 
that effectively distribute stresses under high pressure, square supports that are easy 
to install but vulnerable to stress concentration, trapezoidal supports that can 
accommodate rock deformation, and modified trapezoidal supports for large 
excavations under non-uniform stress conditions (Sebastian & Leman, 2024; Faisal et 
al., 2022; Yuniva et al., 2022; Ephraim & Suhendra, 2022). 

 
2.6 Previous Studies 

Various studies have highlighted the importance of ground support systems in 
maintaining underground mine stability. Previous research has discussed rock mass 
classification, the limitations of empirical methods, and the complexity of selecting 
appropriate ground support systems (Fakultas Teknik Geologi, Universitas Padjadjaran 
et al., 2022; Louhenapessy, 2020; Putra, 2021). Other studies have emphasized the 
importance of deformation monitoring and the application of numerical simulations 
based on Finite Element Analysis (FEA) to quantitatively and safely evaluate the 
performance of ground support structures, including the use of SolidWorks Simulation 
in stress analysis and factor of safety assessment (Gligorić et al., 2022; Elrawy et al., 
2020; Hindroyuwono et al., 2024; Brändle et al., 2017). 

 
 

3.  RESEARCH METHODS 
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3.1. Research Stages 
This study was conducted through several systematic stages. The initial stage 

involved a literature review aimed at establishing a theoretical foundation 
regarding underground mine support systems and the application of the Finite 
Element Analysis (FEA) method using SolidWorks software. The reviewed 
literature included scientific journal articles, textbooks, and relevant technical 
standards. 

The next stage was problem identification, which focused on the need to 
analyze and compare the frame strength of several variations of underground 
mine supports. At this stage, the research scope, limitations, and the objectives 
of the structural simulation analysis were defined. 

The design stage was carried out by modeling the geometry of the support 
frame according to the specified variations. The modeling was performed using 
SolidWorks, including the determination of dimensions, material properties, 
loading conditions, and boundary conditions, so that the model accurately 
represented actual underground mining conditions. 

The data analysis stage was conducted by processing the FEA simulation 
results for each support variation. The analyzed parameters included stress 
distribution, total deformation, factor of safety, and potential weak points in the 
structure. The results from each variation were then compared to determine the 
design with the most optimal performance. 

The results and discussion stage presents the simulation outputs in the form 
of tables, graphs, and visualizations to facilitate interpretation. The discussion 
focuses on the relationship between support frame configurations and their 
mechanical responses, and the findings are correlated with relevant theories and 
previous studies. 

 

4. RESULTS AND DISCUSSION 
4.1 Materials and Loading 

Material Properties and Loading Conditions 

Table 4.1. H-Beam Steel Specification 

 
 
 
 
 
 
 
 
 
 

H-Beam 
Parameters 

Dimension 
Maximum Yield 
Strength (ASTM A36) 

Load 
(Leg) 

Load (Cross 
Beam) 

Web height (H) 100 mm 250 MPa 2943 N 1962 N 

Web thickness 
(T1) 

6 mm – – – 

Flange width (B) 100 mm – – – 

Flange 
thickness (T2) 

8 mm – – – 

Radius 
2 mm and 8 
mm 

– – – 
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4.2 Design Analysis 
To clearly demonstrate the significance of stress changes due to variations in the 
support leg angle, the results will be presented in the form of tables and graphs. 

 

 
 

Table 4.2 presents the simulation results of the support structure using several 

design variations (e.g., inclination angles of 0°, 10°, 15°, 20°, and 30°). This table 

provides a visualization of the numerical analysis (FEA) results through color 

distribution on the support model. The colors represent the magnitude of the structural 

response under loading conditions, such as stress (von Mises), displacement (URES), 

strain, and factor of safety (FoS). 

In general, the images in this table are used to identify critical regions of the 
support structure, namely areas that experience the highest response. Critical zones 
are typically indicated by the most extreme colors (e.g., red or the highest value on the 
legend). These regions are commonly located at the connection between the top beam 
and the columns/legs, or at the support/boundary areas, since these parts carry the 
largest moments and forces due to loading. Meanwhile, areas with lower color intensity 
indicate safer regions, as they experience smaller structural responses. 

Through Table 4.2, the influence of support geometry on the strength and stiffness 
of the structure can be compared. As the inclination angle increases (toward an A-
frame/trapezoidal configuration), the structure tends to become stiffer, resulting in 

MODEL VON MISES DISPLACEMENT STRAIN 
FACTOR OF 

SAFETY 

0⁰ 

  

 

 

10⁰ 

 

 

 

 

15⁰ 

 

 

  

20⁰ 

   

30⁰ 

    Table 4.2 Support Simulation Result Iage 
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reduced displacement, improved load distribution, and enhanced stability. However, 
geometric changes may also increase compressive forces in the legs; therefore, the 
risk of buckling in the support members must be considered. Thus, Table 4.2 serves 
as visual evidence to demonstrate the performance differences among each support 
design variation and assists in selecting the most optimal design in terms of safety and 
stiffness. 
 
4.3 Support Simulation Results 

SIMULATION RESULTS DATA 

Model 
Type 

von Mises 
(Max) 

Displacement 
(Max) 

Strain 
(Max) 

Factor of Safety 
(Min) 

0° 245 0.2366 0.0061 1.0 

10° 282 0.0842 0.0057 0.88 

15° 271 0.0351 0.0057 0.92 

20° 216 0.0112 0.0135 1.2 

30° 193 0.0126 0.0139 1.3 

Table 4.2. Simulation Results Data 
The table above presents the values obtained for each support model based on 
the SolidWorks Simulation results. 

 

 

Figure 4.1 Von Mises Value Graph 
This graph shows the comparison of the maximum von Mises stress for each 
support type. von Mises stress is used to evaluate the equivalent stress acting on 
the structure under loading conditions. The higher the von Mises stress, the 
greater the risk of the material undergoing plastic deformation or approaching the 
yield limit. This graph helps determine the support type that produces the lowest 
stress, resulting in a safer design. 
 

 

Figure 4.2 Displacement Value Graph 
This graph presents the maximum displacement (displacement/URES) for each 
support type. Displacement represents the amount of structural deflection under 
load. The smaller the displacement value, the stiffer and more stable the frame. 
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This graph is used to evaluate the stiffness performance of the support structure 
and to select the design that can minimize deflection during operation. 

 

Figure 4.3 Strain Value Graph 
This graph shows the maximum strain value for each support type. Strain is the 
relative deformation of the material caused by applied stress. A higher strain value 
indicates greater deformation, which may affect the service life and increase the 
potential for structural damage. This graph is useful for identifying the most 
efficient support design in resisting deformation. 

 

Figure 4.4 Factor of Safety Value Graph 

This graph illustrates the Factor of Safety (FoS) for each support type. The FoS 

represents the ratio between the material strength and the applied working load. 

The higher the FoS, the safer the structure against failure; however, it usually 

results in a heavier or less material-efficient design. This graph is used as a 

primary indicator in determining the safest and most optimal support design. 
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MODEL VON MISES DISPLACEMENT 
FACTOR OF 

SAFETY KET  

0⁰ 

   

OK 

10⁰ 

 

 

 

FAILED 

15⁰ 

 

 

 

FAILED 

20⁰ 

  

OK 

30⁰ 

   

OK 

Table 4.4. Conclusion of Simulation Analysis 

Based on the simulation results in Table 4.3, it can be concluded that 
differences in the shape/inclination of the support structure significantly affect the 
structural response under loading. In general, as the inclination angle increases 
(approaching an A-frame configuration), the structure becomes stiffer, as 
indicated by a decreasing displacement value and a more uniform stress 
distribution. Critical regions are generally located at the connection between the 
top beam and the support legs, as well as at the support/boundary areas, since 
these parts experience the highest forces and moments. Therefore, a support 
design with a more stable configuration provides better structural performance, 
particularly in reducing deflection and improving the factor of safety. 

 
5. CONCLUSION 

Based on the SolidWorks Simulation results in Table 4.3, variations in the 
support inclination angle have a significant influence on the mechanical 
performance of the frame. The 0° model produced a maximum von Mises stress 
of 245 MPa, with a maximum displacement of 0.2366 mm, a maximum strain of 
0.0061, and a minimum factor of safety of 1.0. The 10° model resulted in the 
highest maximum von Mises stress of 282 MPa and the lowest minimum factor of 
safety of 0.88, while the 15° model produced a maximum von Mises stress of 271 
MPa with a minimum factor of safety of 0.92; therefore, both models did not meet 
the safety criteria because FoS < 1. The 20° model exhibited the smallest 
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displacement of 0.0112 mm, with a maximum von Mises stress of 216 MPa, a 
maximum strain of 0.0135, and a minimum factor of safety of 1.2, making it the 
most optimal model in terms of stiffness and safety. The 30° model produced the 
lowest maximum von Mises stress of 193 MPa, with a maximum displacement of 
0.0126 mm, a maximum strain of 0.0139, and the highest minimum factor of safety 
of 1.3, thus also classified as safe. Therefore, based on stress, deflection, and 
safety factor parameters, the recommended support design is the 20° model, as 
it provides the minimum deformation and meets the required safety criteria (FoS 
> 1). 

 
 

REFERENCES  
H. D. Sitompul, “Analisis Kestabilan Lereng Tambang Timah ‘XYZ’, Kecamatan Muntok, 

Kabupaten   Bangka Barat,” Syntax Idea, vol. 3, no. 10, p. 2101, Oct. 2021, doi: 

10.36418/syntax-idea.v3i10.1517. 

S. Selsabeel, D. A. Widiarso, and D. Trisnawati, “Analisis Balik Stabilitas Lereng Tambang dan 
Rekomendasi Rekayasa Keteknikannya, Studi Kasus: Area Low Wall Pit Y Blok 4900-
550 Strip 3500-4300 PT. Pamapersada Nusantara Site PT. Adaro Indonesia,” J. Geosains 

Dan Teknol., vol. 4, no. 3, pp. 142–150, Dec. 2021, doi: 10.14710/jgt.4.3.2021.142-150. 

A. Faisal, R. Oktaviani, T. Trides, W. Nugroho, and S. Dina Devy, “Analisis Kestabilan Batuan 
Pada Rencana Pembangunan Terowongan Dengan Elemen Hingga Dan (Q – System) 
Di Kota Samarinda,” J. Sos. Teknol., vol. 2, no. 9, pp. 739–749, Sept. 2022, doi: 

10.36418/jurnalsostech.v2i9.406. 

T. C. Nusantara, I. A. Sadisun, and F. E. Afghani, “ANALISIS KESTABILAN TEROWONGAN 
MENGGUNAKAN KLASIFIKASI MASSA BATUAN SISTEM-Q DAN METODE ELEMEN 
HINGGA PADA BUKAAN TEROWONGAN TAMBANG KUBANG CICAU 536 MILIK PT 

ANTAM UBPE PONGKOR, KABUPATEN BOGOR, JAWA BARAT,” J. Tek. Geol. J. Ilmu 

Pengetah. Dan Teknol., vol. 4, no. 2, p. 34, Dec. 2021, doi: 10.30872/jtgeo.v4i2.5464.  

T. C. Nusantara, I. A. Sadisun, and F. E. Afghani, “ANALISIS KESTABILAN TEROWONGAN 
MENGGUNAKAN KLASIFIKASI MASSA BATUAN SISTEM-Q DAN METODE ELEMEN 

HINGGA PADA BUKAAN TEROWONGAN TAMBANG KUBANG CICAU 536 MILIK PT 
ANTAM UBPE PONGKOR, KABUPATEN BOGOR, JAWA BARAT,” J. Tek. Geol. J. Ilmu 

Pengetah. Dan Teknol., vol. 4, no. 2, p. 34, Dec. 2021, doi: 10.30872/jtgeo.v4i2.5464.  

T. C. Nusantara, I. A. Sadisun, and F. E. Afghani, “ANALISIS KESTABILAN TEROWONGAN 

MENGGUNAKAN KLASIFIKASI MASSA BATUAN SISTEM-Q DAN METODE ELEMEN 
HINGGA PADA BUKAAN TEROWONGAN TAMBANG KUBANG CICAU 536 MILIK PT 
ANTAM UBPE PONGKOR, KABUPATEN BOGOR, JAWA BARAT,” J. Tek. Geol. J. Ilmu 

Pengetah. Dan Teknol., vol. 4, no. 2, p. 34, Dec. 2021, doi: 10.30872/jtgeo.v4i2.5464.  

M. Y. R. S. Yusuf  Siahaan and R. A. Siregar, “ANALISIS NUMERIK ANALISIS NUMERIK 
TERHADAP SAMBUNGAN PROTOTIPE PENGGANTI TULANG PANGGUL PATAH 
PADA MANUSIA MENGGUNAKAN PERANGKAT LUNAK SOLIDWORKS: TERHADAP 

SAMBUNGAN PROTOTIPE PENGGANTI TULANG PANGGUL PATAH PADA 
MANUSIA MENGGUNAKAN PERANGKAT LUNAK SOLIDWORKS,” DINAMIS, vol. 10, 

no. 1, pp. 15–21, June 2022, doi: 10.32734/dinamis.v10i1.8974. 

H. Octaviani and R. Har, “Kajian Teknis Sistem Mine Dewatering dalam Upaya Penanganan 

Genangan Air Di Area Penambangan Pada Tambang Emas Bawah Tanah Level 7 Di 
Kabupaten Pesisir Selatan, Provinsi Sumatera Barat,” J. Geosains Dan Teknol., vol. 6, 

no. 2, pp. 134–144, Dec. 2023, doi: 10.14710/jgt.6.2.2023.134-144. 

M. G. Fahmi, T. T. Tommy, S. D. D. Shalaho, R. O. Revi, and H. H. Harjuni, “Analisis Kekuatan 

Massa Batugamping Menggunakan Kriteria Keruntuhan Hoek-Brown di Kota Samarinda, 
Provinsi Kalimantan Timur,” Nusant. Civ. Eng. J., vol. 1, no. 2, pp. 83–90, Oct. 2022, doi: 

10.32487/nuce.v1i2.398. 



The 5th International Conference on Government Education and Tourism Management 
(ICOGEMT-5) 

Bandung, Indonesia, January 24, 2026 

 
 

10 
 

A. Faisal, R. Oktaviani, T. Trides, W. Nugroho, and S. Dina Devy, “Analisis Kestabilan Batuan 

Pada Rencana Pembangunan Terowongan Dengan Elemen Hingga Dan (Q – System) 
Di Kota Samarinda,” J. Sos. Teknol., vol. 2, no. 9, pp. 739–749, Sept. 2022, doi: 

10.36418/jurnalsostech.v2i9.406. 

A. Faisal, R. Oktaviani, T. Trides, W. Nugroho, and S. Dina Devy, “Analisis Kestabilan Batuan 

Pada Rencana Pembangunan Terowongan Dengan Elemen Hingga Dan (Q – System) 
Di Kota Samarinda,” J. Sos. Teknol., vol. 2, no. 9, pp. 739–749, Sept. 2022, doi: 

10.36418/jurnalsostech.v2i9.406. 

A. Sukur and A. Candra, “Kestabilan Lereng Tambang Andesitberdasarkan Karakteristik Massa 

Batuan Di Daerah Soreang Dan Sekitarnya, Kabupaten Bandung Jawa Barat,” J. 

Geosaintek, vol. 5, no. 2, p. 76, Aug. 2019, doi: 10.12962/j25023659.v5i2.5362.  

U. Wusqa and D. M. Rezky, “Analisis Kinematik Dan Karakterisasi Massa Batuan Menggunakan 
Metode Kuantif ikasi Geological Strength Index (GSI) Pada Lereng Tambang Batubara 

PT. Mifa Bersaudara,” J. Geosains Dan Teknol., vol. 7, no. 1, pp. 47–61, Oct. 2024, doi: 

10.14710/jgt.7.1.2024.47-61. 

J. Hartono, M. Saleh, and G. Primaswari, “Stabilitas Lereng Timbunan Sta. 24+100 Jalan Akses 
Pulau Balang Menggunakan GeoStudio,” J. Inov. Konstr., pp. 32–39, Apr. 2022, doi: 

10.56911/jik.v1i1.18. 

T. C. Nusantara, I. A. Sadisun, and F. E. Afghani, “ANALISIS KESTABILAN TEROWONGAN 
MENGGUNAKAN KLASIFIKASI MASSA BATUAN SISTEM-Q DAN METODE ELEMEN 
HINGGA PADA BUKAAN TEROWONGAN TAMBANG KUBANG CICAU 536 MILIK PT 

ANTAM UBPE PONGKOR, KABUPATEN BOGOR, JAWA BARAT,” J. Tek. Geol. J. Ilmu 

Pengetah. Dan Teknol., vol. 4, no. 2, p. 34, Dec. 2021, doi: 10.30872/jtgeo.v4i2.5464.  

T. C. Nusantara, I. A. Sadisun, and F. E. Afghani, “ANALISIS KESTABILAN TEROWONGAN 
MENGGUNAKAN KLASIFIKASI MASSA BATUAN SISTEM-Q DAN METODE ELEMEN 

HINGGA PADA BUKAAN TEROWONGAN TAMBANG KUBANG CICAU 536 MILIK PT 
ANTAM UBPE PONGKOR, KABUPATEN BOGOR, JAWA BARAT,” J. Tek. Geol. J. Ilmu 

Pengetah. Dan Teknol., vol. 4, no. 2, p. 34, Dec. 2021, doi: 10.30872/jtgeo.v4i2.5464.  

D. Wicahyadi, M. Chairi, and R. Nasmirayanti, “STUDI NUMERIK KINERJA BALOK BAJA 
DENGAN VARIASI JARAK PENGAKU MENGGUNAKAN PROGRAM MSC. 

PATRAN/NASTRAN,” Civ. Eng. Collab., pp. 80–86, Oct. 2022, doi: 

10.35134/jcivil.v7i2.45. 

“Document Pribadi Solidworks.” 

D. Sebastian and S. Leman, “ANALISIS PERBANDINGAN KAPASITAS BALOK KOMPOSIT 
STANDAR DENGAN BALOK KOMPOSIT KASTELA MENGGUNAKAN APLIKASI 

MIDAS FEA NX,” JMTS J. Mitra Tek. Sipil, pp. 683–696, May 2024, doi: 

10.24912/jmts.v7i2.27931. 

A. K. Haryanto Yoso Wigroho, “STUDI KUAT TEKAN KOLOM BAJA PROFIL C GANDA 
DENGAN PENGAKU PELAT ARAH LATERAL,” J. Tek. Sipil, vol. 12, no. 1, Oct. 2012,  

doi: 10.24002/jts.v12i1.614. 

D. Sebastian and S. Leman, “ANALISIS PERBANDINGAN KAPASITAS BALOK KOMPOSIT 
STANDAR DENGAN BALOK KOMPOSIT KASTELA MENGGUNAKAN APLIKASI 
MIDAS FEA NX,” JMTS J. Mitra Tek. Sipil, pp. 683–696, May 2024, doi: 

10.24912/jmts.v7i2.27931. 

A. Faisal, R. Oktaviani, T. Trides, W. Nugroho, and S. Dina Devy, “Analisis Kestabilan Batuan 
Pada Rencana Pembangunan Terowongan Dengan Elemen Hingga Dan (Q – System) 
Di Kota Samarinda,” J. Sos. Teknol., vol. 2, no. 9, pp. 739–749, Sept. 2022, doi: 

10.36418/jurnalsostech.v2i9.406. 

 



The 5th International Conference on Government Education and Tourism Management 
(ICOGEMT-5) 

Bandung, Indonesia, January 24, 2026 

 
 

11 
 

T. Yuniva, D. Sulistyorini, and M. A. Shulhan, “PERBANDINGAN KAPASITAS KOLOM 

DENGAN VARIASI BENTUK PENAMPANG (Studi Kasus Struktur Kolom Rumah Susun 
di Yogyakarta),” Bangun Rekaprima, vol. 8, no. 1, p. 102, Apr. 2022, doi: 

10.32497/bangunrekaprima.v8i1.3554. 

M. Ephraim and A. Suhendra, “Studi Penggunaan Material Geosintetik Sebagai Konstruksi 

Alternatif  Pada Proyek Dinding Penahan Tanah Cimanggis,” JMTS J. Mitra Tek. Sipil, pp. 

45–54, Feb. 2022, doi: 10.24912/jmts.v5i1.16537. 

M. Ephraim and A. Suhendra, “Studi Penggunaan Material Geosintetik Sebagai Konstruksi 
Alternatif  Pada Proyek Dinding Penahan Tanah Cimanggis,” JMTS J. Mitra Tek. Sipil, pp. 

45–54, Feb. 2022, doi: 10.24912/jmts.v5i1.16537. 

Fakultas Teknik Geologi, Universitas Padjadjaran et al., “Kemampugalian kuari andesit Gunung  
Geulis, Kecamatan Jatinangor, Kabupaten Sumedang, Provinsi Jawa Barat,” J. Teknol. 
Miner. Dan Batubara, vol. 18, no. 2, pp. 69–79, 2022, doi: 

10.30556/jtmb.Vol18.No2.2022.1257. 

W. G. Louhenapessy, “DISAIN TEROWONGAN DI BATUAN: PERBANDINGAN METODE 
KLASFIKASI BATUAN DAN METODE ELEMEN HINGGA KRITERIA RUNTUH GETAS-
DAKTAIL BATUAN BERKEKAR,” J. Rekayasa Tek. Sipil Dan Lingkung. - CENTECH, vol. 

1, no. 1, pp. 24–34, Apr. 2020, doi: 10.33541/cen.v1i1.1474. 

R. Aditomo Mahardika Putra, “Underground Support System Determination: A Literature 
Review,” Int. J. Res. Publ., vol. 83, no. 1, Aug. 2021, doi: 

10.47119/IJRP100831820212185. 

M. Gligorić, Z. Gligorić, S. Lutovac, M. Negovanović, and Z. Langović, “Novel Hybrid MPSI–

MARA Decision-Making Model for Support System Selection in an Underground Mine,” 

Systems, vol. 10, no. 6, p. 248, Dec. 2022, doi: 10.3390/systems10060248.  

W. R. Elrawy, G. S. Abdelhaf fez, and H. A. Saleem, “STABILITY ASSESSMENT OF 
UNDERGROUND OPENINGS USING DIFFERENT ROCK SUPPORT SYSTEMS,” Rud. -

Geol.-Naf t. Zb., vol. 35, no. 1, pp. 49–63, 2020, doi: 10.17794/rgn.2020.1.5. 

R. Hindroyuwono, R. A. Marvianto, E. F. Almaida, and Y. B. Arafat, “Static Loading Simulation 
on Temporary Platform and Ladder Absorbent Chamber Design,” Int. J. Eng. Contin., vol. 

3, no. 1, pp. 118–125, June 2024, doi: 10.58291/ijec.v3i1.247. 

R. Brändle, E. Rorem, R. Luis, and G. Fischer, “Full-scale dynamic tests of  a ground support 
system using high-tensile strength chain-link mesh in El Teniente mine, Chile,” in 

Proceedings of  the First International Conference on Underground Mining Technolo gy, 
Australian Centre for Geomechanics, Perth, 2017, pp. 25–43. doi: 

10.36487/ACG_rep/1710_01_Luis. 


	1. INTRODUCTION
	2.  LITERATURE REVIEW
	3.  RESEARCH METHODS
	4. RESULTS AND DISCUSSION
	4.1 Materials and Loading
	Material Properties and Loading Conditions
	4.2 Design Analysis
	To clearly demonstrate the significance of stress changes due to variations in the support leg angle, the results will be presented in the form of tables and graphs.
	4.3 Support Simulation Results
	SIMULATION RESULTS DATA
	Table 4.2. Simulation Results Data
	The table above presents the values obtained for each support model based on the SolidWorks Simulation results.
	REFERENCES

