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ABSTRACT

Project implementation requires careful planning, scheduling, and management, covering aspects
such as resources, materials, equipment, natural conditions, weather, and other factors that affect project
progress. This planning describes the interrelationships between activities throughout the entire project
sequence and helps establish priorities. In this study, the Critical Path Method (CPM) and Program
Evaluation and Review Technique (PERT) were used, which differ from the approach used in the
construction of the Gorontalo State University laboratory. Calculations were performed using Microsoft
Project software. The analysis results indicate that six work items are on the critical path: preparation
work, lower structure, upper structure, architecture, hardscape, and softscape. The estimated project
completion duration is 105 days using CPM and 101 days using PERT, with a success probability of
37.37%.
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INTRODUCTION

Project implementation requires proper planning, scheduling, and management, covering aspects
such as resources, material availability, equipment, natural conditions, climate, and other factors that
could potentially affect project development. These factors not only affect progress but can also cause
delays and deviations from the completion schedule. Disruptions in project implementation can hinder
the achievement of objectives, ultimately leading to wasted time and costs. Project planning illustrates
the interrelationships between activities in the entire work sequence and helps establish priorities.
Various approaches can be used in scheduling analysis, and this study applies the Critical Path Method
(CPM) and Program Evaluation and Review Technique (PERT), which show differences compared to
planning methods in the construction project of the Gorontalo State University laboratory.

METHODS

The researchers conducted the study over a period of two months, beginning with initial
observations and continuing through data collection and analysis. During this period, various field data
were systematically collected to ensure accurate and representative research results. The location of the
research object was an important focus of this study, as can be seen in the image below, which shows
the location of the research activities that were carried out.
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The data collection method used was to search for information related to the construction of the
Gorontalo State University laboratory. The data required in this study included secondary data, such as
S-curve graphs or time schedules, as well as supporting data from other projects. Data processing is an
important step in analyzing the information obtained. Data analysis in this study focused on the time
period of the Gorontalo State University laboratory construction project by applying the CPM and PERT
methods. After the data was collected, the processing was carried out using Microsoft Project software.

RESULTS AND DISCUSSION

Critical Path Method (CPM) analysis involves calculating the duration of each project activity
by considering time parameters such as early start (earliest start time), early finish (earliest finish time),
latest start (latest start time), and latest finish (latest finish time). This process involves forward pass and
backward pass calculations, as well as total float calculations to determine the time slack for each
activity. The main purpose of this analysis is to identify the critical path—that is, the sequence of
activities that have no time slack and must be completed on time to prevent project delays. The initial
step in this process begins with assigning activity codes to each task in the project sequence.

Table 1. Types of Task Codes
Type of Activity Activity Code
Preparatory work
Substructure
Superstructure
Architecture
Hardscape
Softscape
Mechanical
Electrical
Plumbing
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The next step in the planning process for the Gorontalo State University laboratory construction
project is to determine the duration or time frame required to complete each work activity in detail. This
is done so that all stages of work can be arranged in a realistic and measurable implementation schedule,
as well as to ensure the availability of resources and integration between activities so that there are no
delays in the completion of the project.
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Table 2. Work Time
No. Type of Activity Duration (days)
1 | Preparatory work 101
2 | Substructure 57
3 | Superstructure 67
4 | Architecture 77
5 | Hardscape 87
6 | Softscape 87
7 | Mechanical 100
8 | Electrical 98
9 | Plumbing 87

In preparing the project schedule, the initial step is to determine the duration of each task, then
logically link all activities based on their sequence and interdependencies. To analyze task durations and
identify the project's critical path, the author utilized Microsoft Project software. Once all information
and technical data had been collected, the next step was to input the data into Microsoft Project. Based
on the scheduling analysis results, the construction project for the Gorontalo State University laboratory
is estimated to be completed within 101 calendar days. The results of this schedule modeling can be
visualized in the form of a bar chart (Gantt Chart) and a network diagram (Network Diagram), which
provide a comprehensive overview of the sequence of implementation and relationships between
activities within the project.
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Figure 1. CPM Network Diagram

Based on the figure above, it is known that there are six work items included in the critical path,
which directly affect the overall project completion time. To estimate the likelihood of achieving the
project completion time target, an analysis was performed using the PERT (Program Evaluation and
Review Technique) method. Unlike the CPM method, which uses a single time estimate (deterministic),
PERT uses a probabilistic approach with three types of duration estimates, namely:

1) Best time (A);
2) Worst time (B);
3) Most likely time (M).

The analysis results produced three scenarios for estimating the completion time of the Gorontalo
State University laboratory construction project: optimistic, realistic, and pessimistic. These three
estimates provide a more comprehensive picture of the possible duration of the project, which can be
used as a basis for more accurate decision-making in project planning and time control.
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Table 3. Work Duration Calculations Processed Using the PERT Method

No. Type of Activity ActivityCode | A | M | B
1 | Preparatory work A 101 | 102 | 103
2 | Substructure B 113 | 115 | 121
3 | Superstructure C 113 | 115 | 121
4 | Architecture D 87 | 91 | 111
5 | Hardscape E 23 | 25 | 37
6 | Softscape F 21 | 27 | 25
7 | Mechanical G 105 | 107 | 109
8 | Electrical H 105 | 107 | 109
9 | Plumbing I 105 | 107 | 109

The purpose of establishing relationships between activities is to identify and understand the
logical connections between activities that have been completed and those that will be carried out. In the
Gorontalo State University laboratory construction project, each activity has dependencies that form a
series of tasks. The sequence of activities is arranged based on the interdependencies between activities
to ensure the smooth flow of the entire project.

Table 4. Interrelationships between Types of Work Implementation

No. Type of Activity Activity Code | duration Previous Work
1 | Preparatory work A 101 -
2 | Substructure B 113 A start to start + 15 days
3 | Superstructure C 113 B start to start + 97 days
4 | Architecture D 87 C start to start + 21 days
5 | Hardscape E 23 D finish to start + 79 days
6 | Softscape F 21 E finish to start + 88 days
7 | Mechanical G 105 G start to start + 71 days
8 | Electrical H 105 H finish to start + 95 days
9 | Plumbing I 105 H finish to start — 101 days

In the process of developing a project schedule, the first step is to determine the duration of each
task, followed by arranging the sequence of activities based on the logical interdependencies between
tasks. The author utilized Microsoft Project software to analyze task durations and identify the critical
path that impacts project completion time. Once all required information was successfully collected, the
data was entered into the Microsoft Project system for scheduling. Based on the analysis results, the
construction project for the Gorontalo State University laboratory is projected to be completed within
101 days. The analyzed schedule can be visualized through a bar chart and a network diagram, providing
a comprehensive overview of the project's activity flow.
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Figure 2. CPM Scheduling Using MS Project
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After obtaining the standard deviation value, the next step is to calculate the probability of
successfully completing the Gorontalo State University laboratory construction project according to the

planned schedule.
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CONCLUSIONS

Based on the results of the analysis conducted, six work items were identified as part of the
critical path of the Gorontalo State University laboratory construction project. These items include:

1) Preparatory work as the initial stage of project implementation;

2) Substructure work, including foundation work and other supporting elements;

3) Superstructure work, including building frames and main structural elements;

4) Architectural work focused on the design and aesthetic aspects of the building;

5) Hardscape and softscape work, including hard landscape elements such as pathways and

sidewalks, and soft landscape elements such as gardens and vegetation.

Based on calculations using the Critical Path Method (CPM), the project is estimated to be
completed in 105 days. However, using the Program Evaluation and Review Technique (PERT)
approach, the estimated completion time is shorter, at around 101 days. Further probability analysis
shows that the likelihood of the project being completed on time is 37.37%. These findings indicate the
potential for delays that need to be carefully considered in the overall planning and management of the
project.
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