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Abstract 

This research is a planning activity for Line 2 Avalanche in KutaiKartanegara Regency. This 
activity is carried out to improve the transport system and support human mobility in 
supporting a better economy. This activity also aims to improve the quality of vital roads and 
produce maximum road technical design in accordance with the Terms of Reference (KAK) 
that has been determined. This activity includes problem identification, field survey, technical 
approach to work implementation, activity plan, field data collection, subsequent work plan, 
work implementation schedule, organisation and personnel, and road technical planning flow 
chart. In carrying out this activity, there were several problems encountered, such as damage 
to the road being repaired. This activity also involves field data collection, data collection 
from topographic surveys, data collection from traffic surveys, and data collection from 
pavement condition surveys. The results of this activity are expected to produce technical 
road design planning documents that include design drawings, cost budget plans (RAB), 
technical specifications, activity reports, photo documentation, and tender documents for 
physical activities (implementation). 
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INTRODUCTION 

KutaiKartanegara Regency is experiencing very rapid development, both the need for good 
road facilities and infrastructure is something that is expected by the community and is a 
supporting factor for smooth economic transportation. Landslide which occurred on roads 
limits, has caused a reduction in the flow of transport. Also make these roads become less 
safe and comfortable to walk on. So it is considered necessary to do repairs / handling 
avalanches so the smooth mobilization can be achieved safely and comfortably back. 
Avalanche (slides) is the slope forming material movement caused by the sliding, along one 
or more areas of landslides. The land mass that moves bias fused or broken - broken. Genesis 
mass movement is the mass transfer of soil and rock in the vertical direction, oblique or 
horizontally from its original position caused by the mass balance disorders at the time that 
moves downward through the sliding plane or slope forming material. The loss of mass 
balance of soil and rocks on a slope can be caused by the influence geological, conditions 
inundated, physical properties of soil, earthquake and human activity 
Given the condition of the existing road infrastructure, there is a lot of damage / landslides 
both due to natural factors, as well as human factors in this case vehicles so that repairs and 
improvements need to be made to meet the increasingly high road needs. In the planning 
process as a guideline for implementation, it is necessary to consider factors, such as comfort, 
safety, environment and other factors that support more mature and planned planning. In 
conducting technical planning of avalanches, the following Basic Technical Planning Criteria 
must be fulfilled: 
- Strength and stability of the structure (structural safety); 
- Durability and long-term feasibility (durability); 
- Ease of inspection (inspectability); 
- Ease of maintenance (maintainability); 



 

- Comfort for road users (rideability); 
- Economical; 
- Ease of implementation; 
- Aesthetics; and 
- Impact on the environment at a reasonable level and likely to be minimal 
The guidelines describe the load cases which have to be considered for design, but they do 
not specify how the avalanche expert has to define an avalanche scenario which is the base to 
perform avalanche simulations. 

RESEARCH METHODS 

3.1.Data Collection Method 

The data collection method in this research is generally described as follows: 

- Conduct a preliminary survey related to the existing conditions of the work and submit a 
work plan and schedule of planning work. 

- Conducting an aerial photo mapping survey (Drone) so that aerial photos are obtained that 
describe the handling plan area. 

- Conduct a survey and identify the handling plan for the area to be handled. 
- Conducting measurement surveys with measuring instruments for topographic mapping 

(with RTK / Total solution and GPS tools) to be plotted on aerial maps and outlined in 
working drawings of the entire area. 

- Conduct an inventory survey of land conditions at the work site. 
- Conduct a survey of tidal and rainfall data measurements. 
- Survey the actual basic prices of materials, wages and tools in the field, 
- required for the preparation of EE documents and Plan Drawings. 
- Conduct surveys and coordination with local officials, community leaders, 
- Fishermen/Farmer Groups or communities located around the field. 

 

Figure 1. Location of the Soil Investigation 

RESULTS AND DISCUSSION 

4.1.Soil Investigation Results 



 

 
Figure 2. Soil investigation results of BH.04 

 
Figure3 Soil investigation results of BH.05 



 

 
Figure 4. Soil investigation results of BH.06 

Direct Shear Tests 

 
 

 
From the graph above, it can be seen that: 
 c = 0.386 kg/cm2 

φ = 25,860 
Figure 5. Results of Laboratory Tests 



 

 

From the results of analysis and calculation of various drilling materials and physical tests, 
the retaining wall reinforcement is obtained as presented in the table below: 
Table 1. Reinforcement (rebar) status 

Pile foundation Diameter 
(mm) 

Length (m) Longitudinal 
Rebar (mm) 

Shear Rebar 
(mm) 

Pondasi Bore Pile 450,00 15,00 14D22 P12-100 
From the calculation results, it can be concluded that with the reinforcement conditions as 
shown in the sketch above or the calculation results in this report, all retaining wall elements 
are able to bear the internal forces acting on each element. 
Pile bearing capacity of friction (frictionpile) in the clay soil will be reduced if the pole 
distance is getting closer, several observations indicate that the total carrying capacity of pile 
groups friction (frictionpile), often smaller than the product of single pile bearing capacity 
multiplied by the number of poles in the group. Thus, the magnitude of the total carrying 
capacity be reduced by reducing the value of which depends on the size, form, distance, and 
long poles. 
From the results of the analysis of the bearing capacity of the foundation, it is obtained as 
follows (Table 1): 
Foundation Type: Bore Pile 
Plan Depth: 15 metres 
Diameter Plan: 450 mm 
Longitudinal Reinforcement of Bored Pile: 14D22 
Tensversal Reinforcement of Stuffed Piles: P12 - 100 
Based on the results of the analysis of the bearing capacity of the foundation with the above 
plan data, it is found that the pile foundation (pile group) is able to carry the vertical load 
acting on the retaining wall structure to be forwarded to the foundation. 
The centre-of-mass path line calculated by the centre-of-mass model is in close agreement 
with the observations when energy loss due to impact is neglected. The model is applicable 
for studying the influence of terrain inclinations, impact velocity and dam configurations on 
the avalanche centre-of-mass path line. However, the model result are still encumbered with 
uncertainties, even though the parameters describing the features above are included. 
Whether the whole avalanche is climbing the wall depends on the same features. 
For the initial conditions before the avalanche slope was not analysed because the slopes are 
experiencing landslides have safety factor of less than 1.25. As well as the limitations of the 
data geometric slope and soil parameters on the slopes. Slope stability analysis is used as a 
measure of whether the handling of the landslides that occurred already has safety factor 
exceeded theof 1.25. 
5.1.Conclusion 

The quality of materials used in the calculations, as presented in the Table below and with the 
expectation that the materials used in the field match or meet these standards.It may be 
difficult to model the terrain satisfactorily using the proposed avalanche channel. In future 
work a better approximation to the cross-section profiles will be attempted. From the present 
simul ation it is clear that the model is too sensitive to centrifugal. 
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