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ABSTRACT 

The strength of rock and soil is one of the important things on a slope. This study used the weathered dacite 

rock type which affected the strength of the rock. By using the Hoek-Brown calculation analysis method and 

also supported by the Rocsience (Roclab) software application, the parameter results obtained, γ = 2.6 t/m
3
, 

mi = 25, Disturbance Factor (D) = 1.0, mb = 0.118, s = 3.73e
-6

, 𝑎 = 0.531. The rock mass strength of the 

sample was brittle so that it can easily collapse. The purpose of this analysis is to do further study to 

overcome the problems that occur in most rocks, especially those related to transportation routes next to the 

slope. 

Keywords: Rock Classification, Rock Parameters, Roclab. 

 

1. INTRODUCTION 

Rock is one of the materials on a slope. 

There are so many facilities such as road 

surfaces around the slope, so landslides can 

occur on slopes where the rock material has 

weathered, causing the road users and public 

facilities around them to experience landslides 

disaster. As the result of a series of landslides, 

several rock samples were taken on the 

Ponorogo - Pacitan road, precisely at KM 226 

to analyze the strength of the rock mass. The 

rock mass is required for more detailed data on 

a repair or early stage of project construction 

(Hoek, et al, 1995) that will be included in the 

design. (Hoek and Brown 1980) made a 

"method" to obtain an assessment of rock mass 

[1], which can be seen directly and uses several 

parameters (Hoek, E., Carranza-Torres, C., & 

Corkum, B. 2002 ) [2]. In this analysis, further 

research is required regarding the problems that 

occur.  

Dacite igneous rocks have influential 

components such as intermediates between 

andesitic igneous rocks and rhyolite igneous 

rocks which have an aphanitic-porphyritic 

texture [3] (Flett, John Smith, 1911). 

 

 

2. RESEARCH METHOD 

2.1 Research Object 

 In Figure 1. In the study, it can be seen 

the structure of near  rock forms is arranged, 

and Figure 2 it can be seen the structure of 

open  rock forms is arranged. Rock samples 

taken on the slope is dacite rock type. If you 

look at it with the naked eye, you can see that 

the rock has undergone quite intense 

weathering so that when touched by hand or 

using a geological hammer it can easily be 

crushed. In this study, the rocks used namely 

dacite rock used the Hoek-Brown calculation 

method by finding the required parameters. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 Structure of  Near Rock Form 
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 Figure 2 Structure of Open Rock Form 

 

2.2 Analysis Based on Hoek and Brown 

 In rock analysis, according to failure 

based on Hoek and Brown, there are several 

determined parameters to get the value of the 

safety factor. In determining the Hoek and 

Brown failure analysis, several parameters are 

required, namely the GSI value, rock 

compressive strength (σci) from the results of 

the compressive strength test, rock mass 

constant (mi) based on rock type, and 

disturbance factor value (D) based on stress 

relaxation. 

 

3. RESEARCH METHOD 

3.1 Estimation of Laboratory Test 

  Results 

The rock to be tested has been taken for 

the sample, Figure 3 by cutting it into a block 

shape with a predetermined size. Rock 

compressive strength testing was carried out in 

the concrete laboratory of the Civil Engineering 

Department, Brawijaya University, Malang, 

which was carried out using whole rock 

samples that had been cut into cubes. Samples 

on rocks using dacite rocks with data obtained 

in Table 1.  

 

 
 

Figure 3 Samples of Rock Cut in Cube Shape 

 

Table 1. Rock Test Sample Data 

Date : 20 – 08 - 2019 

Location : KM 226 

Sample 1 

Test Piece Size (cm) 9 x 9 x 9 

Area (cm
2
) 81 

Test Piece Weight (Kg) 1.66 

 

3.2 Intact Rock Strength 

The compressive strength of intact rock 

(σci) was carried out using a laboratory test, 

namely the Uniaxial Compressive Strength 

(UCS) test. This measurement aims to estimate 

the rock's compressive strength. The rock 

sample tested is highly weathered Dacite Rock 

so a UCS value of 2.5 MPa was obtained. 

Figure 4. And from field observations based on 

the GSI standard of rock assessment, which is a 

data processing technique to determine the 

properties of the rock samples. [4] 

 

 
 

Figure 4 Sample Condition After Compressive 

Strength Test 
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In testing rock samples, a value of 2.5 can be input in the Roclab Software Program, seen in Table 

2 below. 

 
Table 2 Giving UCS Values to the Roclab Program 

 

 

 

 

 

 

If it is seen in the table options, it can be 

explained and concluded that rocks that have a 

value of 1-5 are brittle so they can be easily 

destroyed if hit using a geological hammer or 

using a pocket knife. It has been explained that 

the rock is very weathered or has undergone 

alteration. On the rocks where the sample was 

taken in the field, the rock's color is bright so 

that it supports a fairly intense alteration 

process. 

 

3.3 Rock Mass Constant 

In determining the rock constant (mi) 

with dacite rock type, a mi value of 25 is 

obtained according to Table 3, so obtained 

value:  

 

 

 

 

In the table it can be concluded that this dacite 

type rock is a rock that is included in the 

igneous rock type or igneous rock type 

originating from magma, namely a liquid 

containing concentrated silicate [5] whose 

temperature is cooling so that the rock can 

harden, this rock type does not experience 

crystallization process either inside or above the 

soil surface (earth) [6]. 

mi = 25 
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 Table 3 Values for Intact Rock (values in parenthesis are estimates) 

 

 Source: Duncan and Christopher (2004) 

 

 

3.4 Disturbance Factor (D) and Parameters 

Disturbance factor determination can 

determine the good or bad of rock be analyzed. 

So obtained rock description as bad rock (Poor 

Blasting) which is the rock mass damage on a 

slope which can be seen in the table. Getting the 

Disturbance Factor (D) value can be done with 

the guideline for the factor value (D) in Table 4 

according to Hoek and Brown. So obtained 

value: 

 

While some other parameter calculations are 

required, namely the Hoek-Brown Criterion 

which is known from the values obtained, 

namely Mb, s and a based on the values 

obtained from the GSI and the disturbance 

factor (D) by using the formula proposed by 

Hoek & Brown (2002). The mb value 

calculation is an intact rock that has a reduction 

in the constant value. Obtained with the 

following equation. 

  

 

 

D = 1.0 (Poor Blasting) 
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Table 4. Determination of the Disturbance Factor (D) value of Hoek and  Brown 2002 

 

 

Obtained with the following equation: 
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the uniaxial compressive strength of the rock 

mass was adjusted with the calculation σ'3 = 0 

with the following results: 
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and, tensile strength with the following 

equation: 
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The calculation results of the deformation 

modulus on the rock mass according to Hoek 

and Brown criteria by inputting the disturbance  

factor (D) value as follows: 
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The analysis of the Roclab program obtained 

similar values according to the calculations 

above. The data input is in Figure 4 and 

parameter values can be seen in Figure 5. 

 

 

 

Figure 4 Data Input for Hoek & Brown Classification in the Roclab program 

 

Figure 5 Data Input Results for Hoek & Brown Classification in the Roclab Program 
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From the data input results in the Roclab program, images in the form of major and minor graphs 

are obtained according to the input data through the Hoek and Brown parameter criteria in Figure 6 

below. 

 

 
Figure 6 Major and Minor Graphs in the Roclab Program
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4. CONCLUSION 

The research analysis results on dacite 

rocks can be concluded that the rocks obtained 

are weathered/altered rocks. By using the Hoek-

Brown method, it is mandatory to get the 

parameter values of the rocks. The parameter 

values obtained are γ = 2.6 t/m
3
 ; UCS = 255 

t/m
2
 ; mi = 25 ; D = 1.0; mb = 0.118; s = 3.73e

-6
; 

a = 0.531. So that further research can be 

carried out to get the value of the safety factor 

and can be used to overcome the problems that 

occur. 
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