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ABSTRACT

Lack of supervision of the design of conditions in the field and late approval of design changes while
the work is still ongoing, resulting in delays. Based on the time schedule (S-curve), the construction
process of the Smart and Green Campus Dean's Building A of the Sentul Defense University has
regressed from the planned schedule. This is due to the delay of the owner in the approval process
and making design changes, which often occurs in design changes that have affected the work plan
and require schedule adjustments. Therefore, it is necessary to reschedule so that the bore pile work
can be completed in a more optimal time. This study aims to prove the dominant factor causing the
delay in bore pile work using the RII (Relative Importance Index) method. Furthermore, to find out
the activities in the bore pile work that are included in the critical activities along with their critical
paths and to determine more optimal time performance using the Critical Path Method (CPM)
method. The results of the analysis and calculation of the RII are the dominant factor causing the
delay in bore pile work based on the variable is the X1 (owner) variable. Meanwhile, the dominant
factor causing delays in bore pile work based on indicators is the owner's delay in the approval
process and making design changes (X1.2). The results of the analysis carried out using the CPM
method took 65 days, where the accelerated time was 40 days out of 105 days of implementation
and accelerated 5 days out of 70 days of planning. Activities that are on the critical path are
reinforcement fabrication (B) and drilling and casting work (D).

Keywords: relative importance index, critical path method, bore pile, green campus.
INTRODUCTION

Time management is an essential part of any project activity [1]. Project time management is needed
to monitor and control the time spent in completing a project. The right cost control method and
project time technique will be able to reveal the occurrence of abuse during the implementation of a
development [2]. Project scheduling is the result of planning that provides information about the
schedule of the plan and progress of the project in terms of resource performance in the form of
costs, labor, equipment and materials as well as the project duration plan and the progress of the
project completion time. The time progress displayed in the project schedule is one of the important
elements in project time control [3].

To create a green campus, universities are required to implement environmentally friendly
development and education practices [4]. A green university is an educational institution that meets
its needs for natural resources — such as energy, water, and materials without sacrificing the ability
of people in other countries and future generations to meet their own needs [5].

In the implementation of large-scale construction, one of the deep foundations that is often used is
bore pile. In bore pile work, the problem that is often faced is the low productivity of the drilling rig
or drilling productivity. Factors that affect the productivity of a drilling rig include land conditions,
weather factors, maintenance and repair of equipment, refueling and lubricating oil, drilling diameter
and depth, and the use of several heavy equipment at the same time. The bore pile foundation work
requires equipment, one of which is the total station (TS), this tool functions to read, record
horizontal and vertical angles along with their slope by utilizing the reflection of sunlight, therefore
the weather factor is very important. Lack of supervision of the design of conditions in the field and
late approval of design changes while the work is still ongoing, resulting in delays [6].
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Based on the time schedule (S-curve) above, the construction process of the Smart and Green
Campus of Sentul Defense University has regressed from the planned schedule. In the plan, this
project will be implemented for 5 months from May 2024 to September 2024, but it was delayed
due to foundation work. The drill pile foundation work itself was carried out for 70 days from the
5th week to the 14th week. The work on the drill pole was planned to start in the 5th week, but in
its implementation, it was only carried out in the 10th week. Delay can be defined as the missed
deadline for project completion from the time specified in the contract, or from the time agreed by
the parties involved in the completion of a project [2]. Meanwhile, to prove the factors that cause
delays in bore pile work, the factors causing the delay will be identified by RII (Relative Importance
Index) analysis. To be more focused, this study only measures the RII value without measuring the
risk value. After the delay factor is identified, then to improve the time performance of the bore pile
work, a reschedule is carried out so that the bore pile work can be completed with a more optimal
time so as not to cause too long a delay to the entire Green Campus project work.

RESEARCH METHODS
Analysis of the RII Method and the CPM Method

At this stage of research, the analysis of the RII method is to prove the dominant factor causing the
delay in bore pile work. The factors that cause the delay in bore pile work are taken from the
identification of problems in which there are main problems and also some problems or general
phenomena. These factors will be used as variables and indicators that will be proven by the RII
method and corroborated by previous literature or research journals. After the RII analysis is known
and proven to be the dominant causative factor, then rescheduling will be carried out using the CPM
method.

| Backsround of the Problem |

1

| Literature Studies |

.

| Data Collection | -

|
| |

Primary Drata Collection Secondary Data Collection
* Fiald Burvey * Shop Drawing
* (Oueztionmairs (Fespondent  FAR

Survay) o Time Schedule (Kurva-5)

¥
Data Processmg and Analyzis

Ri1 l
Metode RII (Relative Importance Index)
Tao prove the factors causing the delay m bore pils work

RO & R3S l
hlstode CPML (Crirical Park Method)
To detarmine the efficiency of time and activities that
are on a crtical path

!

Mo

Conclusion and Advice

Figure 1. Research Flow Diagram

1266



ASTONJADRO PISSN 2302-4240
eISSN 2655-2086

Volume 14, Issue 4, December 2025, pp.01265-01272

DOIL: http://dx.doi.org/10.32832/astonjadro.v14i4.19237 http://ejournal.uika-bogor.ac.id/index.php/ASTONJADRO

Methods

This type of research is descriptive and quantitative research. The method used is a descriptive
analysis method that is carried out by describing with the intention of finding elements, analyzing
and even comparing [8]. Quantitative research is research conducted by collecting measurable data
using mathematical or computational statistical techniques. The research method is quantitative,
emphasizing numbers and the use of tables, graphs and diagrams to facilitate the presentation of
research results [9].

RII is a method to analyze the most influential factors in research [10]. The choice of the RII
(Relative Importance Index) method is because this method can identify most important criteria
based on the answers from respondents and is the right method to prioritize indicators assessed using
the Likert scale. The ranking resulting from the RII analysis method allows researchers to compare
the relative importance of the criteria perceived by the respondents. The Critical Path Method (CPM)
is necessary because it can determine the dependence of activities between other activities, the
available time reserve and the critical path of activities that should not be late [11].

Data Analysis

In the RII analysis, the primary data obtained by the author is through a survey of respondents or the
distribution of questionnaires. The research instrument, namely a questionnaire or survey of
respondents. At this stage of research, the analysis of the RII method is to prove the dominant factor
causing the delay in bore pile work. The factors that cause the delay in bore pile work are taken from
the identification of problems in which there are main problems and also some problems or general
phenomena. These factors will be used as variables and indicators that will be proven by the RII
method and corroborated by previous literature or research journals. This analysis method will be
done by using the data acquired from questionnaires which would produce the influential factors
[12]. Identify research variables and factors that cause delays in bore pile work as indicators through
the identification of research problems and literature studies against pre-existing research journals.
After determining the variables and indicators or factors that cause the delay in the bore pile work,
the next step is to make a questionnaire. The Validity Test is a measure that shows the level of
reliability or validity of a measuring tool [10]. To test the validity, first look for the correlation value
with the Pearson Product Moment formula. The reliability test is carried out after the validity test,
this is to find out whether the measuring instrument or instrument can be used or not. The concept
of reliability is the extent to which the results of a study can be trusted [10]. There are several
formulas that can measure the level of reliability he asked: Spearman Brown, Kuder Richardson
(KR-20 or KR-21). The formula used in reliability testing is Cronbach's Alpa [13]. After the
indicators on each instrument are declared valid and reliable, then the RII calculation is included.

CPM or Critical Path Method is a method of analyzing project design using a fixed time estimate
for each activity [14]. CPM analysis is carried out in two main stages. The first stage is to create a
Work Breakdown Structure (WBS). After the Work Breakdown Structure (WBS) on the bore pile
work is made and the data has been collected, the second stage is the data analysis stage and the
calculation of the CPM (Critical Path Method) method.
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RESULT AND DISCUSSION

After the questionnaire was tested for validity and reliability testing, then the RII calculation was
carried out with the help of Microsoft Excel software. The results of the analysis of the RII
calculation can be seen in table 1. The following.

Table 1. Results of RII Calculation Analysis

Code Code 1 2 3 4 5 6 IW A N RII
Variable Indicator
X1 X1.1 0 1 2 9 2 1 60 6 15 0,667
X1.2 0 0 1 3 6 5 75 6 15 0,833
X1.3 0 0 1 4 5 5 74 6 15 0,822
X1.4 0 0 1 8 4 2 67 6 15 0,744
X1.5 0 0 4 5 5 1 63 6 15 0,700
X1.6 0 0 0 7 5 3 71 6 15 0,789
X1.7 0 0 2 5 4 4 70 6 15 0,778
X2 X2.1 0 0 1 6 7 1 68 6 15 0,756
X2.2 0 0 1 6 6 2 69 6 15 0,767
X3 X3.1 0 0 3 6 3 3 66 6 15 0,733
X3.2 0 0 0 7 6 2 70 6 15 0,778
X3.3 0 0 1 6 7 1 68 6 15 0,756
X3.4 0 0 1 5 8 1 69 6 15 0,767
X3.5 0 1 2 2 8 2 68 6 15 0,756
X4 X4.1 0 0 0 4 10 1 72 6 15 0,800
X4.2 0 0 1 5 8 1 69 6 15 0,767
X4.3 0 0 1 10 3 1 64 6 15 0,711
X4.4 0 0 3 5 6 1 65 6 15 0,722
X4.5 0 0 1 10 3 1 64 6 15 0,711
X4.6 0 0 1 10 3 1 64 6 15 0,711
X5 X5.1 0 0 1 8 5 1 66 6 15 0,733
X5.2 0 0 1 8 4 2 67 6 15 0,744
X5.3 0 0 1 7 6 1 67 6 15 0,744
X5.4 0 0 0 8 6 1 68 6 15 0,756
X5.5 0 0 2 6 6 1 66 6 15 0,733
X5.6 0 0 1 8 5 1 66 6 15 0,733
X5.7 0 0 1 7 6 1 67 6 15 0,744
X6 X6.1 0 0 1 6 6 2 69 6 15 0,767
X6.2 0 0 0 9 4 2 68 6 15 0,756
X6.3 0 0 3 11 0 1 59 6 15 0,656
X6.4 0 0 0 10 5 0 65 6 15 0,722
X6.5 0 0 0 2 13 0 73 6 15 0,811
X6.6 0 0 0 7 7 1 69 6 15 0,767

Based on the RII calculation table above, it is known that the top 5 variables can be seen in table 2.
below.

Table 2. Variable Rating

Variable Code Variable Name
X1 Owner
X6 Construction Management
X4 Environment and K3
X3 Contractor
X2 Consultant

Based on the RII calculation table above, it is known that the top 5 indicators can be seen in table 3.
below.
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Table 3. Indicator Ranking

Code Indicator Ranking Factors causing delays in bore pile work
X1.2 1 Delay in the approval process and make design changes
X1.3 2 Design changes occur frequently while work is ongoing
X6.5 3 The consultant was late in approving the design change
X4.1 4 Delay in work due to environmental and weather conditions
X1.6 5 There is a change in the work order by the owner

Based on the results of the RII analysis, it is proven that the owner's delay in the approval process
and making design changes is the dominant factor. Because there are often design changes and the
owner is late in making decisions and approving design changes, thus affecting the work plan
schedule, it is necessary to reschedule using the CPM method.

In the first stage of CPM analysis, the WBS is compiled using secondary data that has been collected,
namely RAB to then be used in compiling the Work Breakdown Structure (WBS). The Work
Breakdown Structure (WBS) functions to map sub-jobs or activities based on similar scopes [15].
The WBS on the bore pile foundation work is shown in figure 2. as follows.

‘ Smart & Green Campus ‘
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Figure 2. WBS Bore Pile Work

Based on the WBS and the calculation of the time duration, predecessor, and duration of each
activity in the bore pile work of the Green Campus project of the Sentul Defense University can be
presented in table 4. as follows:

Table 4. Predecessor of Bore Pile Work

Activity Activity Name Duration Predecessor
Code (Days)
A Preparation (land leveling, heavy equipment mobilization, 2 -
etc.)
B Reinforcement steel fabrication 26 -
C Marking of bore pile points (Surveying) 4 A
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Activity Activity Name Duration Predecessor
Code (Days)
D Drilling and Casting Jobs 52 BFS -
— Tool mobilization and setting up 50%; C
— Pre-Boring FS-50%
— Casing Installation
— Drilling to plan depth

— Mud removal (cleaning)

— Installation of reinforcing iron
— Tram installation

— Casting

— Case Lifting

— Finish

Based on table 4. Above it is explained that preparatory work such as site cleaning, land leveling
and mobilization of heavy equipment with activity code A can be started without being related to
the work that precedes it, as well as rebar fabrication work with activity code B can be started without
being related to the work that precedes it, so it can be done earlier when iron materials and tools are
available. Furthermore, the marking work of the bore pile point (C) can be started if the preparatory
work (A) is completed so that in the direction of the arrow it is written with the code "FS" which
means that the work can start after the previous related work is completed. In one-cycle work,
namely drilling, including the installation of rebar as well as the casting of bore pile (D), it can be
done when the fabrication of rebar (B) and the marking of the bore pile point (C) has been carried
out 50% so that in the direction of the arrow it is written with "FS-50%" which means that the work
can be started when the previous work has been carried out 50%. So, there is no need to wait for the
previous work to be completed or it can be said to be done in parallel.

F5-50%

Figure 3. Bore Pile Work Network

Figure 3. Above is an arrow chart or network that represents the dependency relationship between
activities (predecessors). Network planning is essentially a dependency relationship between parts
of work that are depicted or visualized in a network diagram [16]. Thus, the parts of the work that
must be prioritized can be stated, so that it can be used as a basis for doing the next work and it can
also be seen that a work cannot be started if the previous activity has not been completed.
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[/ - ANIE,

Figure 4. Critical Path Network Diagram (CPM)

Based on the work network and calculation of the critical path, it is known that the activities included
in the critical path are activities B and D. The results obtained are faster than the duration of
implementation due to the delay of the project for 105 days to 65 days, where this time acceleration
is due to the existence of activities that can be carried out simultaneously so that time performance
becomes more efficient.

CONCLUSION

The results of the analysis and calculation of the RII are the dominant factor causing the delay in
bore pile work based on the variable is the X1 (owner) variable. Meanwhile, the dominant factor
causing delays in bore pile work based on indicators is the owner's delay in the approval process and
making design changes (X1.2). The top 5 factors that cause delays in bore pile work by variables
are owner (X1), construction management (X6), environment & K3 (X4), contractor (X3), and
consultant (X2). The results of the analysis carried out using the CPM method took 65 days, where
the accelerated time was 40 days out of 105 days of implementation and accelerated 5 days out of
70 days of planning. Activities that are on critical paths or tracks are activity B (fabrication of
reinforcing iron) and activity D (drilling and casting work).
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