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ABSTRACT

Foundation specialist contractors already have guidelines for carrying out bored pile
work. However, in its implementation there are risks that could potentially lead to
delays. This is because in carrying out bored pile work there are risks that are not
visible in the ground. Therefore, existing implementation guidelines need to be
developed based on risk. This study aims to identify and analyze the potential risks
that will occur, as well as the responses that need to be taken in the form of
preventive and corrective actions, so as to develop guidelines for the
implementation of risk-based bored pile work. The method used in this research is
a qualitative analysis and Multi-Attribute Utility Theory (MAUT) analysis. The
dominant risk factors were found, namely the existence of utilities in the ground,
improper age of the tool, collapse of the surface soil around the borehole, changes
in the work implementation schedule from the owner and low labor productivity.
Therefore, the risk response is to carry out Ground Penetrating Radar (GPR) and
area mapping to find out the utilities that are in the ground, replace tools that are
more appropriate, use preliminary casing, carry out careful planning and bring in
an experienced workforce. It is hoped that the guidelines for implementing risk-
based bored pile work can be used by specialist contractors to minimize the impact
of negative risks that may occur in the implementation of bored pile foundation
work.
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INTRODUCTION

Foundation is one of the building structures located at the bottom of a building
which functions to transmit construction loads to the soil layer below the foundation
(Muluk et al., 2020). Foundation in a construction building plays an important role
because it acts as a barrier or supports the load of the building above it to be passed

Ikhsan Ramadhan (2022). Development of Guidelines For
Implementation of Bored Pile Foundation Work Based On Risk Analysis.
How to cite: Journal Eduvest. Vo/ 3 (1): 141-153

E-ISSN: 2775-3727
Published by: https://greenpublisher.id/


https://greenpublisher.id/
http://sosains.greenvest.co.id/index.php/sosains
https://creativecommons.org/licenses/by-sa/4.0/

Ikhsan Ramadhan

on to the subsoil below (Matondang et al., n.d.). Bored pile is a drilled pile
foundation installed into the ground by drilling the ground first, then filled with
reinforcement and cast concrete (Hardiyatmo, 2010).

Foundation work is a vital part of a construction project and has a high
complexity in its implementation, so it is necessary to pay close attention to the
risks that arise at this stage to ensure that the project completion time does not
exceed the time agreed upon by the parties involved in the contract (Assaf & Al-
Hejji, 2006). There are two factors that affect foundation work which are
categorized into 2, namely internal factors and external factors. Internal factors are
factors that affect foundation work, namely project planning, land, foundation
construction, materials, labor and equipment, while external factors are external
factors that affect foundation work, including the project owner (owner), factors
from contractors and consultants, the country's political situation and conditions
and the environment around the project (Puro, 2006). Even though the foundation
specialist contractor already has guidelines for carrying out foundation work, they
still often experience problems or problems in carrying out work because
foundation work has high complexity. Constraints or problems in the
implementation of foundation work include the lack of certainty about the structures
in the ground, unskilled and unproductive workforce, delivery of materials that are
often late, and equipment that cannot work according to plan.

One example of the phenomenon is the dominant risk factors for bored pile
work in the Jatigede Sumedang Dam Left Slope Reinforcement project are rain,
productivity not as expected, landslides, surface soil collapse around the borehole
and also limited access roads (Magna et al., 2017). Other dominant risk factors
include low labor productivity and delays in ordering tools (Rizkiyanto, 2018). The
dominant risk factors for bored pile work that have an impact on time are tool
damage and soil collapse around the drilled hole [8]. If these dominant factors are
not anticipated and managed properly, they will certainly have an impact on time
which can result in delays in completing work.

PT. X is a foundation specialist private contractor company in Indonesia. In
the period 2016 - 2020 there are more than 35% of projects annually that experience
delays as in the table below.

Table 1
Bored Pile Work Delay Data at PT. X in 2016 - 2020
No. Years Numper of Number _of Percentag(_a of
Projects Delays Projects Delays Projects
1 2020 7 3 42.86%
2 2019 13 5 38.46%
3 2018 15 6 40.00%
4 2017 6 3 50.00%
5 2016 9 4 44.44%

Based on project delay data and bored pile work implementation guidelines
at PT. X, it can be seen that the guidelines for carrying out bored pile work owned
by PT. X needs to be reviewed based on risk analysis so as to minimize negative
risks that may occur. Because the implementation guidelines do not yet have
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detailed guidelines on how to anticipate and handle if a risk occurs. The
implementation guideline is still incomplete in terms of handling if there are risks
that occur such as if there is a soil slide in the hole while drilling is in progress, tool
damage and limited access roads which are one of the dominant risk factors as
mentioned in previous studies in on. What actions should be taken to overcome
these dominant risk factors are not listed in the implementation guidelines currently

owned by PT. X.

This research is important to do considering that the implementation of bored
pile foundation work has several risks such as obstacles that are not visible in the
ground, differences in soil structure from soil investigation data, damage to heavy
equipment and others, which will have a delay impact on the work schedule.
Currently, PT. X does not yet have specific guidelines for anticipating and dealing
with the risks of bored pile work implementation, so it is important to do research
so that various risks can be identified so that they can be used to develop guidelines
for carrying out bored pile work and improve project time performance.

Risk events are very important because they can have a direct impact on the
performance of work completion time by PT. X, it is necessary to carry out risk
management for bored pile work to identify and analyze the potential risks that will
occur, as well as the responses that need to be carried out in the form of preventive
and corrective actions. Based on this risk management data, it will then be
developed into a guideline for the implementation of bored pile foundation work
based on risk analysis to improve the implementation guidelines already owned by
PT. X before.

Project risk management is to increase the likelihood and/or impact of
positive risks and to reduce the likelihood and/or impact of negative risks, in order
to optimize the chances of project success (Marsya, 2017). Qualitative risk analysis
is the process of prioritizing the risks of each project or further action by assessing
the likelihood of their occurrence and their impact and other characteristics
(Duncan, 2005). The main benefit of this process is that it focuses efforts on high
priority risks. Risk analysis as one of the research variables that will be carried out
is the dependent variable that is influenced by other variables. Variables that
influence it include the impact and frequency of risk events that occur, as well as
response to risk.

The processes in developing guidelines for the implementation of risk-based
bored pile foundation work in this study are as follows.

1. Identification of Risk Factors

The risk identification process in this study will be carried out in the following
order.

a. The first risk identification is carried out by means of a literature study with the
research object being the activity of carrying out bored pile foundation work as
shown in Table 2.

b. The results of the identification of the literature study were reviewed by experts
to find out whether these risk factors could be used as variables in research to
determine the dominant risk factor in the implementation of bored pile
foundation work.

143 http://eduvest.greenvest.co.id



Ikhsan Ramadhan

c. After being reviewed by experts, the risk factors were used as variables in a
survey conducted on people who are experienced in the field of bored pile
foundations.

d. The primary data from the survey were then tested and processed to obtain the
dominant risk factors in this study.

Table 2
Risk Factors for Bored Pile Foundation Work

No. Risk Source Category Activity (Risk Event)

1 Delay in design information

2 Project Planning Errors in planning and specifications

3 Image approval delays

4 Unstable subgrade condition

5 Earthworks There is ground water disturbance

6 Retaining wall collapse

7 Limited access roads to work

8 Error in measuring the coordinates of the drill point
9 Error setting excavated land

10 Surface soil collapse around the borehole

11 Foundation There are utilities in the ground

12 Construction Incorrect casing installation

13 Straight drilling

14 Faulty stringing

15 Error installing tremi pipe

16 Concrete pouring error

17 The amount and quality of concrete is not appropriate
18 Material changes in form, function, and specifications
19 Material Delay in delivery of materials

20 The volume of material sent to the site is not enough
21 Lack of material storage space

22 The scheduling of the workforce needed is not good
23 Labor Low labor capability

24 Lack of workforce

25 Low labor productivity

26 Delays in ordering tools

27 Delay in mobilizing equipment to the location

28 Equipment Insufficient amount of equipment used

29 Tool age is not worth it

30 Equipment malfunction

31 Late payment from the owner

32 Owner involvement

33 owner There is additional work

34 Licensing delays

There is a change in the work implementation
35
schedule from the owner

36 Factors from Error in interpreting drawings and specifications

37 Contractors and Ineffective planning and scheduling

38 Consultants Poor qualifications of the contractor's technical staff
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No. Risk Source Category Activity (Risk Event)

39 There are coordination and communication problems
with the owner

40 Delays in carrying out final inspection and
certification by third parties

41 Poor Quality Assurance / Control

42 Poor planning, implementation and management

43 Poor subcontractor management

44 There is no time control information

45 Project funding is not smooth

46 There are changes in policies/regulations that affect

State Political Situation project activities

47 Rise in fuel prices

48 Conditions & Traffic jams around the project site

49  Environment Around Problems with the surroundings

50 the Project Weather, rain or flood

2. Risk Analysis

In this study the identified risk factors were then analyzed. using
qualitative analysis. Furthermore, determining the level of risk in each risk
identification. The risk level is in the form of a matrix which is the multiplication
of the impact of the risk event and the likelihood of the risk occurring (risk
frequency).

It is difficult for everyone to accept the level of severity of risk, so it is
necessary to convert it into a utility value. Multi Attribute Utility Theory
(MAUT) is a scheme in which the final evaluation of an object x, V(x) is defined
as the weight summed with a value relevant to the dimension value, the
expression commonly used to call it is the utility value (Schafer, 2001). MAUT
is used to convert from multiple interests into numerical values on a scale of 0-
1 with O representing the worst choice and 1 being the best, this allows direct
comparison of the various sizes (Puspitasari et al., 2013). Weighting is based on
the importance of each existing criterion, with the largest to the smallest weight
with an interval of 0-100 (Hadinata, 2018). Then the sum of each criterion
becomes the final value of each alternative criterion.

3. Risk Response Planning

The next stage is to develop a risk response plan based on the risk level of
the risk analysis matrix. Risk responses can be in the form of reducing the
consequences of the occurrence of risks and reducing the frequency of possible
occurrences of risks. The risk response is composed of actions to reduce the level
of risk from cause and effect if the identified risk event occurs.

The risk responses obtained in this study were based on existing literature
studies. However, not all responses obtained from the literature study can be
included in the list of responses that must be made. Therefore, a survey is needed
and validated by experts to determine how much influence each of the proposed
risk responses has so that a list of risk responses that can be implemented will be
obtained which will then be developed to become a guideline for implementing
risk-based bored pile foundation work
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RESEARCH METHOD

Risk management on bored pile foundation work is carried out through
several stages. First, identify the risks that have the potential to affect the time
performance of the research object so that the factors that influence the performance
of bored pile foundation work are known. The second stage is risk analysis through
qualitative data analysis so that risks and responses to these risks can be identified.
In the final stage, a study was carried out to obtain guidelines for the
implementation of risk-based bored pile foundation work to improve performance
during construction projects.

( ™
Tirme perfonmance poblerms
in the irmpleme ntation of
hored pile foundation wotk
. v
{ ™
[dentification of The risks in carrying out
Risks bored pile foundation wotk
\ J
j \
T Risk respomses in the
Q‘lﬁﬁﬁmﬂlsk irnplementa ion ofbored pils
s foundation work
o
Study To Develop Cuidelines for camrying ot
Work Implerentation bored pile foundation wotk
Cuidelines hased on nisk anal ysis
Figure 1

Research Conceptual Framework

RESULTS AND DISCUSSION

Dominant Risk Factors

To answer RQ 1 regarding the risks that can affect the execution time of the
bored pile foundation work at PT. X. Based on the 50 variables that have been
validated by experts, then data collection is carried out using a questionnaire on the
respondents. After statistical analysis was carried out in the form of a validity test,
there were 18 invalid variables and 32 valid variables. Then a qualitative risk
analysis and MAUT analysis were carried out which resulted in a risk ranking. Of
the 32 variables, there is 1 variable with an extreme level and 10 variables with a
high level which are categorized as dominant risks that affect the execution time of
bored pile foundation work as can be seen in the following table.
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Table 3
Variable Risk Level
Var.ID Variable (Risk Event) Final Rank Risk
Score Levels
X3.5 There are utilities in the ground 90.67 1 Extreme
X6.4 Tool age is not worth it 69.61 2 High
X3.4 Surface soil collapse around the 66.13 3 High
borehole
There is a change in the work
X7.5 implementation schedule from 64.13 4 High
the owner
X5.4 Low labor productivity 61.74 5 High
X5.3 Lack of workforce 61.68 6 High
X2.3 Retaining wall collapse 58.65 7 High
X8.10  Project funding is not smooth 58.28 8 High
Poor planning, implementation .
X8.7 and management 56.30 9 High
X6.1 Delays in ordering tools 52.47 10 High
X8.9 There is no time control 59 37 11 High
information
X9.2 Rise in fuel prices 49.70 12 Moderate
X6.3 lIjr;setéfflment amount of equipment 4903 13 Moderate
X5.2 Low labor capability 45.76 14 Moderate
X6.2 Delay in mpblllzmg equipment 45 40 15 Moderate
to the location
X3.3 Error setting excavated land 40.15 16 Moderate
X4.2 Delay in delivery of materials 39.46 17 Moderate
The scheduling of the workforce
X5.1 needed is not good 38.49 18 Moderate
X8.8 Poor subcontractor management 37.42 19 Moderate
X1  Errorsin planning and 3245 20 Moderate
specifications
X8.6 Poor Quality Assurance / Control 31.81 21 Moderate
X1.1 Delay in design information 31.48 22 Moderate
X8.3 Poor qualllflcatlon_s of the 29.91 93 Moderate
contractor's technical staff
x311 | neamountand quality of 2718 24 Moderate
concrete is not appropriate
X3.9 Error installing tremi pipe 26.58 25 Moderate
X3.7 Straight drilling 19.74 26 Low
X8.2 Ineffect_lve planning and 18.54 97 Low
scheduling
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There are coordination and

X8.4 communication problems with 18.04 28 Low
the owner

X4.1 Mate_rial changes i_n_forr_n, 16.45 29 Low
function, and specifications

X3.6 Incorrect casing installation 16.34 30 Low

X3.8 Faulty stringing 15.51 31 Low
Delays in carrying out final

X8.5 inspection and certification by 2.67 32 Low

third parties

Risk Responses

To answer RQ 2 regarding what responses need to be done to manage the risk
so that when the bored pile foundation work is carried out at PT. X is not too late.
Furthermore, an analysis of the risk response to the dominant risk factors consisting
of causes, effects, preventive actions and corrective actions will be carried out by
validating the results of the literature study by experts who have experience in
carrying out bored pile work. Data on risk causes, risk consequences and risk
responses to dominant risks based on the results of a literature study can be seen as
follows.

Table 4
Risk Responses

Variable (Risk

Var.ID Event) Preventive Measures Corrective Action
X35 There are Can do Ground Perform mapping of areas
utilities in the Penetrating Radar where there are utilities in
ground (GPR) first to find out the ground, then coordinate
objects buried in the with supervisors and
ground and it is planners to review the

necessary to carry out an foundation layout
inventory of utilities in
the work area

X6.4 Tool ageisnot  Check the feasibility and Make a more appropriate tool

worth it age of the equipmentto  replacement, and
be used before being immediately send the
mobilized to the location replacement tool to the
location
X3.4 Surface soil Carry out ground Can use preliminary casing
collapse around investigations accurately to prevent soil collapse
the borehole around the borehole
X7.5 There isa Do more mature Propose additional
change in the planning in accordance  implementation schedules to
work with the wishes and the owner and make
implementation  needs of the owner adjustments to schedule
schedule from planning
the owner
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X5.4 Low labor Conduct coaching and Bringing in an experienced
productivity debriefing to workers workforce to mobilize
before the workers who are still lacking
implementation of work in experience, as well as
increasing working time to
catch up on work progress
X5.3 Lack of Calculate and evaluate Increase the number of
workforce the volume of work workers and work time, as
appropriately so that the  well as clear supervision
number of workers from the foreman or
needed is appropriate supervisor from the
and provide workers contractor
who are experienced and
competent in their fields
X2.3 Retaining wall Carry out better and Re-check the design, and
collapse more accurate planning, make improvements
and use competent
personnel according to
their areas of expertise
X8.10 Project funding  The contractor must Evaluate the cost of carrying
is not smooth carry out a cost out the work with the initial
management plan before planning
starting the project to
complete the work
X8.7 Poor planning, Recruiting skilled Recruit permanent
implementation  workers in accordance professional staff for each
and with their areas of expertise in project
management expertise implementation and routinely
carry out regular
coordination to evaluate the
implementation of work
X6.1 Delays in Scheduling properly the  Communicate continuously
ordering tools procurement and with the procurement of
ordering of tools, as well equipment
as making schedules for
detailed tools
X8.9 There isno time  Make an agreement Conduct routine coordination
control between the contractor meetings every week to
information and the owner regarding  evaluate work progress and

reporting on the
progress of work
implementation to
monitor the time of
completion of the work

discuss implementation
problems/obstacles in the
field that may affect work
completion time

Development of Implementation Guidelines

To answer RQ 3 regarding the development of guidelines for the
implementation of bored pile foundation work based on risk analysis at PT. X.
Development of guidelines for implementing risk-based bored pile foundation work
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is carried out by directly validating the results of data processing and determining
the response to the dominant risk in bored pile foundation work based on answers
from RQ 1 and RQ 2 so that a new guideline is obtained in the implementation of
effective bored pile work used because it can minimize risk and can improve time
performance as can be seen in the following table.

Table 5
Guidelines Development Recapitulation
No. Variable (Risk Event) Development Guidelines
There are utilities in the 1. Conduct a Ground Penetrating
ground Radar (GPR) first to find out

objects buried in the ground and it
IS necessary to carry out an
inventory of utilities in the work
area before carrying out work
(Arief & Sumargana, n.d.).

2. If utilities are found in the ground,
it is necessary to map the area.

3. Then coordinate with the owner,
planner and supervisor to review
the bored pile layout based on the
results of mapping the utility area in
the ground.

Tool age is not worth it If the equipment has arrived at the
destination location, it is necessary to
re-check the number and condition of
the equipment, if there is a shortage
and equipment is damaged due to the
mobilization process, coordination is
immediately carried out with the
equipment procurement party.

Surface soil collapse Conduct a soil investigation if there is

3 around the borehole no soil data at the work location
(Prayogo & Saptowati, 2017)

There is a change in the 1. Coordinate with the owner

work implementation regarding work implementation

schedule from the owner schedules, payments and design
information.

2. Planning the time and cost control

of the implementation of the work.

Low labor productivity Planning the qualifications and the

5 number of workers needed.

Lack of workforce Planning a schedule for evaluating the
ability and number of workers.

Development of Guidelines For Implementation of Bored Pile Foundation Work
Based On Risk Analysis 150



Eduvest -Journal of Universal Studies
Volume 3, Number 1, January, 2023

Retaining wall collapse

Check for potential collapse of
retaining walls.

Project funding is not
8 smooth

Perform time and cost control
planning for the implementation of the
work.

Poor planning,
implementation and
management

1.

2.

Planning to control time and costs
for the implementation of the work.
Planning the qualifications and the
number of workers needed.

Delays in ordering tools

10

Planning a delivery schedule and
calculating the number of tool
requirements.

Place an order for tools based on the
planned delivery schedule and the
amount that has been made.
Monitoring the mobilization of
equipment so that it is according to
the  delivery  schedule by
coordinating with the expeditionary

party.

There is no time control
information
11

Planning a coordination meeting
schedule with the owner to monitor
the progress of the implementation of
the work and the constraints that occur
both technical and non-technical.

Late payment from the
owner

12

1.

Coordinate  with  the  owner
regarding work implementation
schedules, payments and design
information.

Planning a coordination meeting
schedule with the owner to monitor
the progress of the work
implementation and the constraints
that occur, both technical and non-
technical (Sebayang et al., 2018)

Delay in delivery of

13 concrete

Planning the delivery schedule for
materials such as iron and concrete in
accordance with the specifications and
quantities needed.
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CONCLUSION

Based on the results of research on the development of bored pile work
implementation guidelines, it can be concluded as follows:

The dominant risk factor for bored pile work. Based on the results of this
study it can be concluded that in the implementation of bored pile work there is a
dominant risk factor that has an impact on time performance.

Formulation of risk response as a strategy for managing dominant risk factors
in the implementation of bored pile work, in the form of data on risk causes, risk
consequences and risk responses in the form of preventive actions and corrective
actions on dominant risks which will serve as the basis for developing guidelines
for implementing bored pile foundation work.

Guidelines for the implementation of bored pile foundation work based on
risk, which is a development of existing guidelines based on the results of risk
analysis that has been carried out to obtain dominant risks that affect time
performance, so that a risk response is obtained to manage these dominant risks
during implementation of bored pile foundation work.

REFERENCES

Arief, M., & Sumargana, L. (N.D.). Penggunaan Metode Ground Penetrating Radar
(Gpr) Untuk Identifikasi Utilitas Bawah Tanah. Prisma Fisika, 9(3), 244-248.

Assaf, S. A., & Al-Hejji, S. (2006). Causes Of Delay In Large Construction
Projects. International Journal Of Project Management, 24(4), 349-357.

Duncan, W. (2005). Project Management Institute. A Guide To The Project
Management Body Of Knowledge. Automated Graphic Systems, Charlotte,
Nc, Usa.

Hadinata, N. (2018). Implementasi Metode Multi Attribute Utility Theory (Maut)
Pada Sistem Pendukung Keputusan Dalam Menentukan Penerima Kredit.
Jurnal Sisfokom (Sistem Informasi Dan Komputer), 7(2), 87-92.

Hardiyatmo, H. C. (2010). Analisis Dan Perancangan Fondasi Bagian li. Gadja
Mada University Press, Yogyakarta.

Magna, M. T., Hartono, W., & Sugiyarto, S. (2017). Analisis Risiko Konstruksi
Struktur Bore Pile Pada Proyek Dengan Metode Analytical Hierarchy Process
(Ahp). Matriks Teknik Sipil, 5(2).

Marsya, L. (2017). Analisis Risiko Pekerjaan Pengecoran Pondasi Bore Pile
Diameter 1200 Mm Pada Proyek Jalan Tol Jakarta-Cikampek li (Elevated)
Sta 9+ 500-Sta 28+ 000 Terhadap Waktu. Universitas Mercu Buana Jakarta.

Matondang, Z., Siagian, V. L. B., & Putra, A. N. (N.D.). Konstruksi Bangunan
Gedung: Tutorial Pembuatan Elemen Konstruksi Bangunan Gedung.

Muluk, M., Hamid, D., & Santi, M. (2020). Studi Perbandingan Pondasi Tiang
Pancang Dengan Pondasi Bore Pile (Studi Kasus: Pelaksanaan Pembangunan
Pondasi Tower Grand Kamala Lagoon-Bekasi). Jurnal Teknik Sipil Itp, 7(1),
26-33.

Prayogo, K., & Saptowati, H. (2017). Penyelidikan Struktur Dan Karakteristik
Tanah Untuk Desain Pondasi Iradiator Gamma Kapasitas 2 Mci. Jurnal
Perangkat Nuklir, 10(1).

Development of Guidelines For Implementation of Bored Pile Foundation Work
Based On Risk Analysis 152


https://scholar.google.com/scholar?q=Arief,+M.,+%26+Sumargana,+L.+(N.D.).+Penggunaan+Metode+Ground+Penetrating+Radar+(Gpr)+Untuk+Identifikasi+Utilitas+Bawah+Tanah.+Prisma+Fisika,+9(3),+244%E2%80%93248.&hl=id&as_sdt=0,5
https://scholar.google.com/scholar?hl=id&as_sdt=0%2C5&q=Assaf%2C+S.+A.%2C+%26+Al-Hejji%2C+S.+%282006%29.+Causes+Of+Delay+In+Large+Construction+Projects.+International+Journal+Of+Project+Management%2C+24%284%29%2C+349%E2%80%93357.&btnG=
https://scholar.google.com/scholar?hl=id&as_sdt=0%2C5&q=Duncan%2C+W.+%282005%29.+Project+Management+Institute.+A+Guide+To+The+Project+Management+Body+Of+Knowledge.+Automated+Graphic+Systems%2C+Charlotte%2C+Nc%2C+Usa.%5C&btnG=/
https://scholar.google.com/scholar?hl=id&as_sdt=0%2C5&q=Hadinata%2C+N.+%282018%29.+Implementasi+Metode+Multi+Attribute+Utility+Theory+%28Maut%29+Pada+Sistem+Pendukung+Keputusan+Dalam+Menentukan+Penerima+Kredit.+Jurnal+Sisfokom+%28Sistem+Informasi+Dan+Komputer%29%2C+7%282%29%2C+87%E2%80%9392.&btnG=
https://scholar.google.com/scholar?hl=id&as_sdt=0%2C5&q=Hardiyatmo%2C+H.+C.+%282010%29.+Analisis+Dan+Perancangan+Fondasi+Bagian+Ii.+Gadja+Mada+University+Press%2C+Yogyakarta.&btnG=
https://scholar.google.com/scholar?hl=id&as_sdt=0%2C5&q=Magna%2C+M.+T.%2C+Hartono%2C+W.%2C+%26+Sugiyarto%2C+S.+%282017%29.+Analisis+Risiko+Konstruksi+Struktur+Bore+Pile+Pada+Proyek+Dengan+Metode+Analytical+Hierarchy+Process+%28Ahp%29.+Matriks+Teknik+Sipil%2C+5%282%29.&btnG=
https://scholar.google.com/scholar?q=Marsya,+L.+(2017).+Analisis+Risiko+Pekerjaan+Pengecoran+Pondasi+Bore+Pile+Diameter+1200+Mm+Pada+Proyek+Jalan+Tol+Jakarta-Cikampek+Ii+(Elevated)+Sta+9%2B+500-Sta+28%2B+000+Terhadap+Waktu.+Universitas+Mercu+Buana+Jakarta.&hl=id&as_sdt=0,5
https://scholar.google.com/scholar?hl=id&as_sdt=0%2C5&q=Matondang%2C+Z.%2C+Siagian%2C+V.+L.+B.%2C+%26+Putra%2C+A.+N.+%28N.D.%29.+Konstruksi+Bangunan+Gedung%3A+Tutorial+Pembuatan+Elemen+Konstruksi+Bangunan+Gedung.&btnG=
https://scholar.google.com/scholar?hl=id&as_sdt=0%2C5&q=Muluk%2C+M.%2C+Hamid%2C+D.%2C+%26+Santi%2C+M.+%282020%29.+Studi+Perbandingan+Pondasi+Tiang+Pancang+Dengan+Pondasi+Bore+Pile+%28Studi+Kasus%3A+Pelaksanaan+Pembangunan+Pondasi+Tower+Grand+Kamala+Lagoon-Bekasi%29.+Jurnal+Teknik+Sipil+Itp%2C+7%281%29%2C+26%E2%80%9333.&btnG=
https://scholar.google.com/scholar?hl=id&as_sdt=0%2C5&q=Prayogo%2C+K.%2C+%26+Saptowati%2C+H.+%282017%29.+Penyelidikan+Struktur+Dan+Karakteristik+Tanah+Untuk+Desain+Pondasi+Iradiator+Gamma+Kapasitas+2+Mci.+Jurnal+Perangkat+Nuklir%2C+10%281%29.&btnG=

Eduvest -Journal of Universal Studies
Volume 3, Number 1, January, 2023

Puro, S. (2006). Scoring Points: Politicians, Activists, And The Lower Federal
Court Appointment Process. Perspectives On Political Science, 35(1), 54.
Puspitasari, N. B., Rumita, R., & Pratama, G. Y. (2013). Pemilihan Strategi Bisnis
Dengan Menggunakan Qspm (Quantitative Strategic Planning Matrix) Dan
Model Maut (Multi Attribute Utility Theory)(Studi Kasus Pada Sentra Industri
Gerabah Kasongan, Bantul, Yogyakarta). J@ Ti Undip: Jurnal Teknik

Industri, 8(3), 171-180.

Rizkiyanto, B. (2018). Identifikasi Risiko Keterlambatan Pekerjaan Pondasi Bore
Pile Diameter 1000 Mm Pada Proyek Gedung Nines Plaza & Residence At
Chbd Serpong. Universitas Mercu Buana Jakarta.

Schafer, R. (2001). Rules For Using Multi-Attribute Utility Theory For Estimating
A User’s Interests. Ninth Workshop Adaptivitat Und Benutzermodellierung In
Interaktiven Softwaresystemen, 8-10.

Sebayang, E. M., Rahardjo, H. A., & Dinariana, D. (2018). Pengelolaan Risiko
Proyek Gedung Bertingkat Pada Pt. Xyz Di Jakarta Terhadap Kinerja Waktu.
J. Tek. Sipil, 25(3), 229.

153 http://eduvest.greenvest.co.id


https://scholar.google.com/scholar?hl=id&as_sdt=0%2C5&q=Puro%2C+S.+%282006%29.+Scoring+Points%3A+Politicians%2C+Activists%2C+And+The+Lower+Federal+Court+Appointment+Process.+Perspectives+On+Political+Science%2C+35%281%29%2C+54.&btnG=
https://scholar.google.com/scholar?hl=id&as_sdt=0%2C5&q=Puspitasari%2C+N.+B.%2C+Rumita%2C+R.%2C+%26+Pratama%2C+G.+Y.+%282013%29.+Pemilihan+Strategi+Bisnis+Dengan+Menggunakan+Qspm+%28Quantitative+Strategic+Planning+Matrix%29+Dan+Model+Maut+%28Multi+Attribute+Utility+Theory%29%28Studi+Kasus+Pada+Sentra+Industri+Gerabah+Kasongan%2C+Bantul%2C+Yogyakarta%29.+J%40+Ti+Undip%3A+Jurnal+Teknik+Industri%2C+8%283%29%2C+171%E2%80%93180.&btnG=
https://scholar.google.com/scholar?hl=id&as_sdt=0%2C5&q=Rizkiyanto%2C+B.+%282018%29.+Identifikasi+Risiko+Keterlambatan+Pekerjaan+Pondasi+Bore+Pile+Diameter+1000+Mm+Pada+Proyek+Gedung+Nines+Plaza+%26+Residence+At+Cbd+Serpong.+Universitas+Mercu+Buana+Jakarta.&btnG=
https://scholar.google.com/scholar?hl=id&as_sdt=0%2C5&q=Sch%C3%A4fer%2C+R.+%282001%29.+Rules+For+Using+Multi-Attribute+Utility+Theory+For+Estimating+A+User%E2%80%99s+Interests.+Ninth+Workshop+Adaptivit%C3%A4t+Und+Benutzermodellierung+In+Interaktiven+Softwaresystemen%2C+8%E2%80%9310.&btnG=
https://scholar.google.com/scholar?hl=id&as_sdt=0%2C5&q=Sebayang%2C+E.+M.%2C+Rahardjo%2C+H.+A.%2C+%26+Dinariana%2C+D.+%282018%29.+Pengelolaan+Risiko+Proyek+Gedung+Bertingkat+Pada+Pt.+Xyz+Di+Jakarta+Terhadap+Kinerja+Waktu.+J.+Tek.+Sipil%2C+25%283%29%2C+229.&btnG=

