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ABSTRACT

Risk factors as the cause of the condition are not expected to cause any harm, damage or loss. The measure of risk based on the
probability of failure of structural and monetary consequences of failure, and accounts for the material damage from time to time.
The purpose of this study was to determine the factors (events that enable the) risk on pile foundation work and determine the
weight/risk priority ranking of pile foundation work execution. This study uses analysis Analytical Hierarchy Process (AHP) to
obtain risk factors pile foundation dominant conveyor manufacturing building consisting of 21 risk factors (criteria). The risk
assessment carried out by 5 (five) Expert. The results in getting the expert assessment of the risk factors pile foundation work of
the most dominant is the criterion of cost control systems are a weak and weak time control system.

Keywords: Analytical Hierarchy Process, Risk Management, Foundations Piles.

1. INTRODUCTION

Industrial development in the business sector coal mining is a government effort to increase foreign exchange and if the terms of
the pattern of community life is directly dependent on the increase in goods and services, the use of sources of energy, and natural
resources. The use of natural resources massively without neglecting the environment can lead to various negative impacts felt in
the short term and in the long term. Adequate equipment will increase the productivity of the company. Belt conveyor is one
means of conveyance raw material most widely used in the industry. This tool also has a payload capacity large enough.
Applications include conveyor belt transport means in the cement plant, coal, fertilizer plant and stone processing plant aggregates
(stone split). This tool can transport bulk material or large chunks (eg, crack stone) up to moderate size (eg coal). PT X is one of
the contractor mine in Indonesia which is currently developing the construction manufacturing conveyor. Conveyor construction
using structures pile foundation. The foundation piles is one of the elements that serves to move the burden of building structures
and building loads to the ground. Generally pile foundation been used or if the soil conditions are relatively stable and hard soil
depth is affordable or not lies far below the soil surface. Jobs pile foundation worked land and river, this work certainly has a lot
of risk on the workmanship both overland and river channels. In construction projects are characterized as a series of activities
that take place in a limited time with a specific allocation of resources to produce products with criteria outlined in the contract
document. Therefore at the time of construction, the developer will be burdened by a variety of uncertainties that are
consequences risk.

2. ANALYTIC HIERARCHY PROCESS (AHP)

This method is used to look at the dominant risk factor. Simply put, there are two main criteria that influence the rank of risk
factors, namely the frequency or of opportunity for risk itself. One of the method of decision-making is using Analytic Hierarchy
Process (AHP). Another advantage of using AHP is its ability to solve problems and multicriteria multiobjectives [1]. AHP is a
decision-making process by using pairwise comparisons (pair wise comparisons) to explain the evaluation factors and weighting
factors in multi-factor condition [2]. The method of analysis is essential to identify the variables that are relevant to the research
results obtained in accordance with the purpose. As an input to this analysis is the data information on the results of the
questionnaire respondents. AHP is a method used to solve complex problems and are not structured into groups, by organizing
groups into hierarchies, then enter a numerical value instead of human perception of relative comparison. By the synthesis, it will
be able to determine which elements should have the highest priority [3].
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Table. 1. Scale comparison

Intensity Information Explanation
Interest
1 Both elements are equally important | Two elements have the same effect on goals
3 Elements that one bit of importance | Experience and judgment slightly favor one element by comparison
than other elements with other elements
5 Elements which one is more | Experience and very strong valuation support one element than
important than other elements other elements
7 One obvious element is the absolute | One powerful element supported and looked dominant in practice
importance of other elements
9 One absolutely essential element | Evidence supporting elements that one has the highest possible
other than the elements degree of confirmation strengthens compared to other elements.
2,4,6,8 The values between these two values is given when there are two adjacent consideration compromise
between the two options

3. FOUNDATION PILES

Pile foundation is one of the elements that serves to move the burden of building structures and building loads to the ground
[4]. Commonly used or been piling if the soil conditions are relatively stable and hard soil depth is affordable or not lies far below
the soil surface. In the structure of the building, the foundation serves to carry the burden of existing buildings thereon. To
produce a solid construction, the foundation must also be planned and carried out with extreme caution. The foundation must be
calculated in such a way in terms of both dimensional and mechanical analytical way.

4. RISK MANAGEMENT

The concept of risk on the project as a measure of the probability and the consequences of not reaching a predetermined
project objectives [5]. Risk has two main components to the event, which is the probability of occurrence and impact of events
that occurred. Project risk can be defined as the cumulative effect of uncertainty resulting opportunities for not achieving the
project objectives: cost, time, quality and field of work. Risk factors as the cause of the condition is not expected to cause any
harm, damage or loss. Measure of risk based on the probability of failure of structural and monetary consequences of failure, and
accounts for the material damage from time to time [6]. The risks must be managed properly so that events can take place as
planned. Risk management contracting business can be defined as a combination of art and science anatara in identification,
analysis, and response to all risks identified in all areas of business, and in all its stages, to keep the business goals that have been
set. Risk management is an organized approach to finding potential risks so as to reduce the occurrence of unexpected things. The
first failure probability is estimated by assuming that there is no improvement or rehabilitation is done.

Risk management is committed approach to risk is to understand, identify and evaluate the risks of a project [7]. Then
consider what to do about the impact and possible transfer of risk to others or reduce the risk. Risk management is all a series of
activities related to the risk of planning (planning), assessment (assessment), handling (handling) and monitoring (monitoring) the
risk [8]. The objective of risk management is to identify risks in a project and develop strategies to reduce or even avoid, on the
other hand should also be sought ways to maximize the opportunities that exist [9].
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Figure 1. Flowchart of Risk Management
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5. RESEARCH OBJECTIVES

The purpose of this study:
a. To determine the factors (events that enable the) risk on pile foundation work.
b. Determining the weight / risk prioritization rankings Piles foundation work execution results of questionnaires from experts
with AHP analysis method.

6. RESEARCHMETHODS

According to the research method is [10] basically a scientific way to obtain valid data with the aim of discovery, evidence
and knowledge development so that the results can be used to understand, solve and anticipate problems. Flow in this study are:
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Figure 2. Flow Research
7. IDENTIFICATION OF VARIABLES

Research variables include factors that play a role in the event or phenomenon to be studied, in the implementation, pile
foundation work include:
Table. 2 Variable Research

variables | Risk categories Sub Risk Factors
Cost
T Weak Cost Control System
2 5)_), Added costs
c @ DE_ i The existence of unrecognized work is paid
¥ g Internal Non- -
2232 Technical Scheduling
=5 %% echnica Time control weak
< E = -% Other work that precedes late
g 2 E S Preparation of the series of jobs (sequecing) unfavorable.
= 55 Tight project schedule
>
L E Land Cleanup
g' Work access
= Internal - -
. Late arrival Materials
Technical

Difficult field conditions

The number of project implementers less
I —
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Variables R'Sk. Sub Risk Factors
Categories

Surveying

Coordinate measurement error

Error determining the point of foundation

Data processing error measurement

Misrepresent the survey results

Settings and Placement Tools
Internal

Technical Delay booking tool

Heavy equipment placement errors

Low productivity tool

Damage tool

When require cuts in its implementation will be difficult and take a long time

Factors that influence and cause risks during the
implementation phase Project Foundation Piles.

Age tools are not feasible

6. CONSISTENCY TEST

The use of AHP in the process analisinya use human perception as input, therefore the inconsistency is very possible because
humans have limitations in expressing his perception consistently, especially if have to compare many criteria. Based on this
condition, people can declare that perception will be consistent or not. Consistency measurement is intended to inconsistencies
response given by the respondent. If CR < 0.1 then the value of pairwise comparison matrices given criteria consistent. If CR> 0.1
then the value of the pairwise comparison matrix given inconsistent criteria. So if it is not consistent, then filling the values of
matrix elements in pairs on the criteria and alternatives should be repeated.

7. RESULT GLOBAL PRIORITY (EXPERT 1)

After each of the criteria, sub-criteria have been obtained then the next step is to do an alternative synthesis to obtain overall
weighting of criteria. Previous weight / local priority (local priority) to look for the value of its global (global priority) beforehand.
Overall global weight value can be seen in Figure 3. From the data that has been calculated above showed that overall. Weak cost
control system with weight value 0.335 is the first priority to the risk of pile foundation work. The second priority is a time control
weak with weight value 0.137, while the last priority is if require cuts in the implementation will be difficult and take a long time
with the weight value of 0.003.

Expert 1 instance -- Synthesziz with respect to;
Rizk Factors Work Foundation Piles On Convveyar M anufacturing Building
Owerall Inconzistency = .07
Wwiaak cost control spstem -335
Time contral weak, 137 I
The eristence of unrecogrized wark iz paid A05 I
Difficult field conditions 031 I
Late arrival of materials 049 I
Added costs 044 N
Error determining the paint of foundation 044 I
Preparation of a zeries of jobs [sequecing] poor 034
Delay booking tool 030 I
The number of project afficers with less 02z I
Tight project schedule .02z I
Coordinate measuremnent eran 019
Lowe productivity boal 01 I
Darnage tool ey |
Access o jobs AN |
Error drawing survey results oos
Land clearing 007 i
Age tools are not feasible i |
Ermor proceszing meazurement data i |
Heavy equipment placement errars Rl |
wihen require cuts in the implementation will be difficult and take a long time 003 1

Figure 3. Priority of importance (weights) risk criteria in the implementation of the foundation Piles
Source: Data processing by Expert Choice
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53.4% Cost [G: .534)

21.8% Schedulling [G: .218)

12.9% Preparatory work [G: _129)
7.0% Surveying [G: .070)

4 9% Settings and Placement Toolz [G: .049]

33.5% Weak cost control system
4.4% Added costs
10.5% The exizstence of unrecognized work is paid

13.7% Time control weak

3.4% Preparation of a series of jobs [sequecing) poor
2.2% Tight project schedule

0.7% Land clearing

1.1% Access to jobs

4.9% Late amival of materials

8.1% Difficult field conditions

2.3% The number of project officers with less
1.9% Coordinate measurement error

4_4% Emmor determining the point of foundation
0.8% Emor drawing survey results

0.6% Ermror processing measurement data
3.0% Delay booking tool

0.3% Heavy equipment placement errors

1.8% Low productivity tool

1.4% Damage tool

0.7% Age tools are not feaszible

0 3% wWh lﬂqll;ln cultz=inthe 1mpl tabionwill be difficult and take al
= '

T 8 A 1 0 N 2 4 4 a b ot 8

Figure 4. Dynamic Sensitivity
Source: Data processing by Expert Choice

8. RESULT GLOBAL PRIORITY (EXPERT 2)

After each of the criteria, sub-criteria have been obtained then the next step is to do an alternative synthesis to obtain overall
weighting of criteria. Previous weight / local priority (local priority) to look for the value of its global (global priority) beforehand.
Overall global weight value can be seen in Figure 5. From the data that has been calculated above showed that overall. The system
is weak cost control with weight value 0.329 is the first priority to the risk of pile foundation work. The second priority is time
control weak with weight value 0.123, while the last priority is the need cuts in its implementation will be difficult and take a long

time with the weight value of 0.004.

Wheak cost control spstem

Time control weak,

Added costs

The number of project officers with less
The exigtence of unrecognized work, iz paid
Difficult field conditions

Coordinate measurement ermor

Preparation of a seres of jobs [sequecing] poar
Delay booking tool

Late arrival of materials

Error determining the point of foundation
Heawy equipment placement enors

Tight project schedule

Low productivity toal

Errar drawing survey results

Errar processing measurement data

Land clearing

Damage tool

Access to jobs

Age tools are nat feasible

Expert 2 instance - Synthesis with respect to:
Rizk Factors Work Foundation Piles On Conveyor Manufacturing Building
Owerall Inconzistency = .08

-32 |
123 I
096 I

07s I

056

044 N

044 N

041 .

030

26

25

22

e

04

kN |

009

ooz W

ooz W

o7 |

005 W

when require cuts in the implementation will be difficult and take a long time 004 ]

Figure 5. Priority of importance (weights) risk criteria in the implementation of the foundation Piles

Source: Data processing by Expert Choice
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54_4% Cost [G: .544)

20.3% Schedulling [G: .203)
13.0% Preparatory work [G: .130)
7.3% Surveying [G: .073)

5.0% Settings and Placement Tools [G: .050)

32 9% Weak cost control sypstem
9.6% Added costs

5H.6% The existence of unrecognized work is paid

12.3% Time control weak

4.1% Preparation of a series of jobs [sequecing] poor
1.8 Tight project schedule

0.8% Land clearing

0.7% Access to jobs

2.6% Late armival of matenals

4. 4% Difficult field conditions

7.8% The number of project officers with less
4.4% Coordinate measurement error

2.9% Error determining the point of foundation
1.3% Error drawing survey results

0.9% Error processing measurement data
3.0% Delay booking tool

2.2% Heavy equipment placement erors

1.4% Low productivity tool

0.8% Damage tool

0.5% Age tools are not feasible

0 A 2 3 4 5 B i 8

Figure 6. Dynamic Sensitivity
Source: Data processing by Expert Choice

9. RESULT GLOBAL PRIORITY (EXPERT 3)

After each of these criteria, the criteria have been obtained then the next step is to do an alternative synthesis to obtain
overall weighting of criteria. Previous weight / local priority (local priority), to look for the value of its global (global priority)
beforehand. Overall global weight value can be seen in Figure 7. From the data that has been calculated above showed that
overall. The system is weak cost control with weight value 0.329 is the first priority to the risk of pile foundation work. The
second priority is time control weak with a weight of 0.129, while the last priority is to delay booking tool with the weight value

of 0.004.

W'eak oozt contral systenn

Timne contral weak,

Added costs

Diifficult field conditions

Coordinate measurement error

The existence af unrecagnized wark iz paid
Preparation of a geries of jobs [zeguecing] poor
Late arival of materials

Wwhen require cuts in the implemeantation will be difficult and take a lang time
The number of project officers with legz
Error determining the paint of foundation
Age tools are not feasible

Tight praject scheduls

Access o jobs

Error drawing surves results
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Dramage tool
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Drelay booking tool
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Risk Factors work Foundation Piles On Conveyor Manufacturing Building
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Figure 7. Priority of importance (weights) risk criteria in the implementation of the foundation Piles
Source: Data processing by Expert Choice
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55 4% Cost [G: .554]

21.8% Schedulling [G: .218])
10.0% Preparatory work [G: .100]
7.4% Surveying (G: .074)

h.5% Settings and Placement Tools [G: .055])

32.9% Weak cost control spstem
10.3% Added costs

4_3% The existence of unrecognized work is paid

12.9% Time control weak
4.3% Preparation of a series of jobs (sequecing] poor
1.9% Tight project schedule

1.2% Land clearing

1.6% Access to jobs

4.1% Late amival of materials

5.9% Difficult field conditionz

3.1% The number of project officers with less

4 4% Coordinate measurement error

2_62% Ermor determining the point of foundation

1_4% Emor drawing survey results

0.62% Ermror processing measurement data

0_4% Delay booking tool

0.7% Heavy equipment placement errors

062 Low productivity tool
1.2% Damage tool

2_2% Age tools are not feasible

0 A 2 3 4 .5 B i 8

Figure 8. Dynamic Sensitivity
Source: Data processing by Expert Choice

10. RESULT (EXPERT 4)

After each criteria, sub-criteria have been obtained then the next step is to do an alternative synthesis to obtain overall
weighting of criteria. Previous weight / local priority (local priority), to look for the value of its global (global priority)
beforehand. Overall global weight value can be seen in Figure 9. From the data that has been calculated above showed that
overall. The system is weak cost control with weight value 0.343 is the first priority for occupational risk pile foundation. The
second priority is a time control weak with weight value 0.095, while the last priority is to delay booking tool with the weight

value of 0.003.

Weak cost contral spzten

Time contral weak

Added costs

The number of project officers with less
The exigtence of unrecognized work, iz paid
Difficult field conditions

Errar determining the point of foundation
Late arrival of materials

Freparation of a zeres of jobs [zequecing) poor
Wwhen require cuts in the implementation will be difficult and take a long time
Errar drawing survey results

Age toolz are not feasible

Aocess ba jobs

Land clearing

Coordinate meazurement error

Tight project schedule

[amage toal

Error processing meazurement data

Lowy productivity tool

Heawy equipment placement erorz

Delay booking toal

Expert 4 instance - Synthesiz with rezpect to:
Risk Factors Work Foundation Pilez On Conwveyar M anufacturing Building

Owerall Inconsiztency = .09
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Figure 9. Priority of importance (weights) risk criteria in the implementation of the foundation Piles
Source: Data processing by Expert Choice
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57.8% Cost [G: .578)

16.0% Schedulling [G: .160)
14.2% Preparatory work [G: .142]
7.0% Surveying [G: .070)

5.0% Settings and Placement Tools [G: .050)

34_3% Weak cost control system
9_3% Added costs
6.3% The existence of unrecognized work iz paid

9.5% Time control weak

3.2% Preparation of a series of jobs [sequecing] poor
1.4% Tight project schedule

1.5% Land clearing

1.6% Access to jobs

3.3% Late amival of materials

4 7% Difficult field conditions

B8.4% The number of project officers with less
1.5% Coordinate measurement error

4_2% Emror determining the point of foundation
2.1% Emor drawing survey results

0_8% Emor processing measurement data
0.3% Delay booking tool

0_62% Heavy equipment placement errors

0_8% Low productivity tool

1_4% Damage tool

1.7% Age tools are not feasible

Figure 10. Dynamic Sensitivity
Source: Data processing by Expert Choice

11. RESULT GLOBAL PRIORITY (EXPERT 5)

After each of the criteria, sub-criteria have been obtained then the next step is to do an alternative synthesis to obtain overall
weighting of criteria. Previous weight / local priority (local priority), to look for the value of its global (global priority)
beforehand. Overall global weight value can be seen in Figure 12. From the data that has been calculated above showed that
overall. Weak cost control system with weight value 0.287 is the first priority to the risk of pile foundation work. The second
priority is a time control weak with weight value 0.116, while the last priority is if require cuts in its implementation will be
difficult and take a long time with the weight value of 0.004.

Wweak cost control spstem

Tirme control weak.

Added costs

Arocezs to jobs

Late arrival of materials

Coordinate measurement error

The exigtence of urrecognized work, iz paid
Preparation of a senez of jobs [zequecing] poor
Difficult field conditions

Delay booking tool

Errar determining the point of foundation
The nurnber of project officers with less
Heavy equipment placement erors

Tight project schedule

Land clearing

Lowy productivity boal

Error draming survey results

Damage tool

Error proceszsing measurement data

Age toolz are not feasible

Expert B instance -- Synthesiz with respect to:
Risk Factors work Foundation Piles On Convepar Manufacturing Euilding
Owerall Inconsistency = 07

.27 |
116 I
096

023

.0eE

044 N

043 N
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032
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005 W

Wwhen require cuts in the implementation will be difficult and take a long ime 004 ]

Figure 11. Priority of importance (weights) risk criteria in the implementation of the foundation Piles

Source: Data processing by Expert Choice
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50 4% Cost [G: 504) 28. 7% Weak cost control system
9.6% Added costs
4_3% The existence of unrecognized work is paid

20.4% Schedulling (G: .204)

15.7% Preparatory work [G: .157) 11.6% Time Ct_mlml weak_ N N
3.9% Preparation of a series of jobs (sequecing] poor
7.8% Surveying [G: .078] 1.7% Tight project schedule

1.6% Land clearing

5.7% Settings and Placement Tools [G: .057) B 9% Access to jobs

6.6% Late armival of materials

3.2% Difficult field conditions

2.2% The number of project officers with less

4.4% Coordinate measurement error

2_4% Error determining the point of foundation

1_3% Enror drawing survey results

0.6% Error processing measurement data

3.2% Delay booking tool

1.8% Heavy equipment placement emors

1.6% Low productivity tool

1.1% Damage tool

0.6 Age tools are not feasible

1 1 1 1 1 1 1 1 1 0 A% Whan .nqui.n cutsin-the-mpl tationwill be dithcult and take al
= H

0 A 2 3 4 b b 7 .8 .9 1 0 N 2 i) .4 ) .b 7]

Figure 12. Dynamic Sensitivity
Source: Data processing by Expert Choice

12. CONCLUSIONS

Based on the research objectives and the above results it can be concluded that the assessment of the experts (Expert) risk
factors pile foundation work on a conveyor manufacturing building consisting of 21 risk factors (criteria). According to experts,
one (1) the risk factors of weak cost control system of the most dominant place that is with a weight percentage of 33.5%, the
second is a weak time control with a weight of 13.7% and the lowest is the risk that requires cutting into execution it will be
difficult and take a long time with a weighting of 0.3%. According to experts, two (2), the most dominant two risks that occur are
weak cost control systems with a weight of 32.9%, while the second is a weak time control system with a weight of 12.3% and the
lower most is the risk that requires cuts in its implementation it will be difficult and requires a long time with a weighting of 0.4%.
The assessment of the experts three (3) most dominant risk factors that occur are weak cost control system with a weight of
32.9%, while the second is a weak control system is by weight 12.9%, and the lower most is a risk factor for delay booking tool
that is with a weight of 0.4%. According to experts, four (4) The most dominant risk factor occurs is weak cost control system
with a weight of 34.3%, while the second is a weak time control system with a weight that is 9.5%, and the lower most is the delay
booking tool that is 0.3%. Assessment of experts 5 (five) of the most dominant risk factor occurs is weak cost control with a
weight of 28.7%, the second is the risk of a weak time control with a weight of 11.6%, and the lowest is in its implementation if it
requires cutting will be difficult and take a long time with a weighting of 0.4%. Based on the assessment of experts on risk factors
pile foundation work on a conveyor manufacturing building risk that often happens is that a weak cost control system and risk
control systems are weak time.
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