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Abstract 

This study examines the planning and scheduling of a two-storey 4x8-meter swallow's 

nest house construction project located in a semi-rural area. The increasing demand 

for swallow nests is driving the construction of swallow houses in various regions, but 

construction implementation often faces delays due to a lack of structured planning. 

The purpose of this research is to improve the effectiveness of project planning and 

scheduling through the application of the Critical Path Method (CPM) method. The 

research uses a quantitative approach with data collection techniques in the form of 

field observations, interviews, and project documentation. The analysis is performed 

using Microsoft Project software to structure the work network, calculate the duration, 

determine the sequence of activities, and identify critical project paths. The results 

show that the CPM method can accelerate the duration of the project from 62 days to 

44 working days with a critical path of A-B-C-D-E-F-G-I activities. The conclusion 

of this study is that the CPM method is effective in accelerating project 

implementation, avoiding delays, and providing a more systematic schedule. This 

method can be applied to small to medium-scale construction projects, especially for 

the construction of swallow houses.
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1. Introduction 

In the last decade, the swallow's nest cultivation industry in Indonesia has experienced significant growth. This phenomenon is 

not only caused by the high demand of the domestic and international markets, but also by the potential for promising profits for 

business actors. According to data from the Ministry of Agriculture, the value of Indonesia's bird's nest exports reached more 

than 1 trillion rupiah in 2022, showing how profitable this sector is (Sari & Sudiana, 2022) [24]. 

In the last decade, the swallow's nest cultivation industry in Indonesia has experienced significant growth. This phenomenon is 

not only caused by the high demand of the domestic and international markets, but also by the potential for promising profits for 

business actors. According to data from the Ministry of Agriculture, the value of Indonesia's bird's nest exports reached more 

than 1 trillion rupiah in 2022, showing how profitable this sector is (Sari & Sudiana, 2022) [24]. 

To support the growth of this industry, various swallow house construction projects began to be developed in various regions. 

One example of a swallow house construction project studied in this article is the construction of a two-story swallow house 

measuring 4 x 8 meters located in a semi-rural area with modest resource conditions. Based on the Cost Budget Plan (RAB) 

document, this project consists of various stages of work ranging from land measurement, foundation excavation, construction 

of concrete structures, to final completion work. The total initial cost recorded for the foundation and sloof work has reached 

more than Rp 2 million, not including the more complex and time-consuming advanced stages Although the construction of 

swallow houses promises high profits, its implementation often faces various challenges such as project delays, waste of costs, 

and inefficient use of resources. This problem generally arises due to weak project planning and scheduling, as well as the lack 

of systematic project management methods. For this reason, the Critical Path Method (CPM) approach is used in this study to 

optimize project planning and scheduling. 
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The CPM method allows the identification of critical paths of 

the construction activity sequence, so that the project 

implementer can know which activities should not be delayed 

as they will affect the overall turnaround time. With the CPM 

analysis, it is hoped that the implementation of the 

construction of swallow houses can be more efficient in terms 

of time, and be able to reduce the risk of delays (Aboma, 

2015) [1]. 

The main objective of this study is to apply the CPM method 

to the construction of a bird's nest house, by analyzing the 

sequence of activities, duration, and dependencies between 

jobs. The results of this study will provide a more structured 

picture of the project implementation process and serve as a 

reference in the planning of similar projects in the future. 

 

2. Literature Review 

1. Definition of Buildings 

A building is a physical structure that is built to meet various 

human needs, such as housing, business, or activities. In the 

field of architecture and civil engineering, buildings are 

defined as the result of construction that is tied to their 

location, either partially or wholly located on or in the ground 

and/or water, and functions as a space for human activity 

(Ahmad dkk., 2021) [2]. 

Especially for swallow nest houses, the building is designed 

with environmental factors and the biological needs of the 

swallow in mind, such as temperature, humidity, and lighting 

regulation Kirana dkk., (2023) [15]. Therefore, the design is 

different from ordinary residential house buildings. 

 

2. Determining Factors of Room Temperature  
Temperature The room greatly affects the thermal comfort 

and success of the building's function, especially in the bird's 

nest house the air humidity also affects the condition of the 

bird's nest, generally, in order to control humidity, a water 

pool is made in the room as an air reservoir. The air from the 

pool helps to stabilize, creating conditions resembling a 

natural cave Syarif dkk., (2021) [28]. Room temperature is 

influenced by various interrelated factors. Building 

orientation refers to the determination of the direction of the 

building in relation to sun exposure. The application of the 

right orientation is very important because it is part of the 

effort to fulfill the principles sustainable design. This is 

mainly because the façade of a building plays a crucial role 

in the design planning of a structure (Aisah & Subiyantoro, 

2020) [3].  

Building materials also play an important role, where 

materials that absorb heat quickly can increase indoor 

temperature. Good ventilation, such as cross-circulation, 

helps keep the air cool and the temperature more controlled. 

The size of the room also has an effect, because larger rooms 

tend to change temperature more slowly, not easily hot or 

cold. Insulation on the roof and walls can minimize heat 

transfer from the outside. In addition, the surrounding 

environmental conditions, vegetation, soil type, and 

surrounding buildings, can also affect the temperature of the 

room. In addition, swallows prefer a light intensity of 0 lux 

(total dark conditions) when nesting Syarif dkk., (2021) [28] 

All of these factors are interrelated and need to be considered 

to create indoor comfort. In swallow nests, the ideal 

temperature is 26°C–29°C, so temperature regulation is a 

crucial aspect in the planning and implementation of 

development (Handoko, 2022) [8]. 

 

3. Structural Selection Considerations 

The selection of construction structures is influenced by 

various interrelated factors. First, the function of the building 

is the basis for consideration of the design of the structure 

must be in accordance with needs, for example the structure 

for the bird's nest must be able to create a calm and stable 

environment Jatnika dkk., (2024) [12]. Second, soil conditions 

and project locations also play an important role, as 

geotechnical and topographic characteristics will affect the 

most appropriate and safe type of structure (Mardizal & 

Andayono, 2023) [19]. 

In addition, the ease of construction implementation also 

needs to be considered so that the construction process runs 

smoothly and efficiently. The availability of local materials 

is also a key factor, as the use of readily available materials 

can cut costs and processing time Utomo, (2017) [29]. Time 

and budget efficiency should also be optimized, especially if 

the project implements planning methods such as CPM 

Sulaksana, (2022) [27]. Last but not least, the strength and 

safety aspects of the structure must meet technical standards 

to ensure that the building remains sturdy and usable Ichsan 

et al., (2019) [10]. Examples of structures that are often used 

are reinforced concrete frames or combinations with mild 

steel, especially for the second floor that require strength but 

remain lightweight. 

 

4. Building Construction Engineering  
Construction method refers to the method or technique of 

implementing the construction of a building. The selection of 

this method greatly affects the efficiency of time, cost, and 

labor, which can be optimized through the CMP method 

Buna’i, (2022) [5]. There are be What are the construction 

methods commonly used in construction, each with 

advantages and characteristics Its own. Method conventional 

is the most common technique, where the entire process of 

working is doneu By Manual, starting from foundations, 

columns, beams, walls, to roofs. This method is suitable for 

small to medium-scale projects Wibowo et al., (2018) [30]. 

Meanwhile, the Pre-Print (Precast) using structural 

components that are first manufactured in the factory, then 

assembled at the project site. The main advantages of this 

method are faster turnaround times as well as more 

guaranteed construction quality Gusmao, (2015) [7]. 

Furthermore, the Modular utilizing ready-to-use building 

modules that only need to be installed on site. These systems 

are generally used for projects that require fast turnaround 

times and are repetitive, such as temporary residential 

buildings or emergency facilities Irianie, (2013) [11]. As for 

the system half-slab and beams Pre-Print It is a combination 

of conventional and precast methods, in which some 

components, such as floor plates and beams, are made in a 

factory and then combined with other elements that are 

machined on site. This system is often used in two-story 

buildings in an effort to save time on flooring Wibowo et al., 

(2018) [30]. The selection of construction methods must take 

into account the critical duration in the CPM so that the main 

activities do not hinder the overall running of the project 

(Malawauw dkk., 2025) [18]. 

 

3. Research Methods 

This research using quantitative to analyze the pan CPM in 

the project planning of the construction of a two-story 

swallow's nest. This approach was chosen because of its 

ability deep Download Present the objective data necessary 
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to identify the path of its ability to present the objective data 

necessary to identify the critical path, calculate Float activity 

and optimize project scheduling Bryman, (2016) [4]; Creswell, 

(2014) [6]. The results of this study are expected to improve 

the accuracy of time planning and resource allocation yes 

more efficiently (Larson & Gray, 2014) [17]. 

Research data from primary data that includes ESTI time and 

cost of each activity, as well as the sequence of construction 

works on the two-story bird's nest project. Data was collected 

through three methods, namely direct observation in the field, 

interviews with project developers, as well as documentation 

studies. Documents analyzed Includes drawings of plans, 

daily reports of projects, and studies documentation. 

Documents analyzed include drawings of plans, pro daily 

reports Yes, the Cost Estimate (RAB) Creswell, (2014) [6]. To 

ensure validation data, used triangulation technique with 

Compare data from different sources. This triangulation is 

carried out to improve the accuracy and reliability of 

information collected (Moleong, 2007; Patton, 1999) [20, 21]. 

Peren analysis time is done using the CPM method. The 

initial steps begin by identifying all project activities and 

outlining into more detailed parts of the work, based on the 

logical relationship between the activities Soeharto, (1997) 

[26]. These activities are then arranged in a network of work 

based on their order and dependencies Schwalbe, (2016) [25]. 

Stop Equalization Each activity is obtained through 

observation on field work productivity and interviews that 

discuss the number of workers, Wage levels, and daily output 

Heizer & Render, (2004) [9]. Once all the activities and 

duration are known, The calculation of the start and finish 

time is carried out using the concept Early Star (ES), Early 

Finish (EF), Late Star (LS), and Late Finish (LF) Wideman, 

(1992) [31]. Difference between values Late Satr and Early 

Star Show Float Zero forms a critical path, which is a series 

of activities that directly determine the total duration of the 

project. Activities on critical lanes need to be closely 

monitored because any delays What happens will have a 

knock-on effecting on the overall project schedule (Kerzner, 

2005: Koskela & Howell, 2002) [13, 16]. 

 

4. Results And Discussions 

1. Project Activity Process Overview 

This study discusses the implementation of the two-story 

bird's nest house construction project which is planned to be 

completed within 62 working days. The project is carried out 

independently by two workers and is directly supervised by 

the project owner. All major materials such as bricks, cement, 

wood, and electrical fixtures have been prepared before 

construction begins. 

Data collection was carried out through direct observation 

and interviews with implementers. Event scheduling uses the 

CPM method processed with Microsoft Project apps. This 

method helps to identify the sequence of work, the 

relationship of dependency between activities, and the 

estimation of the duration of normal implementation and 

acceleration. Project schedule visualization in the form of 

Gantt Charts and network diagrams provides a clear picture 

of the critical paths and work steps that must be prioritized in 

order for the project to run on schedule. 

Table 1: Project Activity Recapitulation 
 

 Employment Code Code Duration (Days) Normal Duration (Days) Quick Time Predecessor 

1 Preparation A 6 5 - 

2 Foundation Work B 10 8 A 

3 Sloof Jobs C 10 8 B 

4 Structure Work D 15 12 C 

5 Roofing Work E 10 8 D 

6 Monkey Homework F 9 7 E 

7 Air Circulation Work G 5 4 F 

8 Nest Place Work (Basket) H 1 1 G 

9 Electrical Work I 6 4 G 

Source: Processed Data (2025) 

2. Work Networks with Normal Duration Using CPM 

Based on the summary of project activities in Table 1, the 

researcher will explain the diagram of the work network with 

normal duration. The process of building the swallow's nest 

house began on February 3, 2025 and is expected to be 

completed on April 5, 2025, with a total normal duration of 

62 working days. The project planning was prepared using 

the CPM approach to map the sequence of work and 

determine the critical path of all existing activities. 

The work path starts from the preparation work, continued 

with the foundation, sloof, building structure, to the top such 

as the roof and monkey house. Once the main structure is 

completed, the project proceeds to system work such as air 

circulation, nesting place, and electrical installation. Based 

on the information in Table 1, a normal duration work 

network diagram can be prepared as follows: 

The entire content of the article is presented in narrative form, avoid bullet points. proper example: 

 

 
 

Fig 1: Normal Time Plan Scheme 
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3. Job Networking with Quick Time Using CPM 

In the implementation of the work network, quick time 

follows steps that are almost similar to the arrangement of the 

network based on normal duration. The difference only lies 

in the use of acceleration time for each activity. This 

preparation still refers to the activity data that has been 

summarized in Table 1 as the basis for planning. By using the 

duration of quick time, the total project time can be reduced 

to a shorter time, while still maintaining the order of work 

and the interconnectedness between activities. 

Table 2: Quick Time Activities 
 

 Employment Code Code Duration (Days) Quick Time Predecessor 

1 Preparation A 5 - 

2 Foundation Work B 8 4 

3 Sloof Jobs C 8 12 

4 Structure Work D 12 20 

5 Roofing Work E 8 32 

6 Monkey Homework F 7 40 

7 Air Circulation Work G 4 47 

8 Nest Place Work (Basket) H 1 51 

9 Electrical Work I 4 52 

Source: Processed Data (2025) 

 

The process of implementing the construction of the swallow's nest began on February 3, 2025 and was completed on March 

26, 2025. From this process, an efficient network diagram is produced, as shown in the following figure. 

 

 
 

Fig 2: Quick Time Plan Scheme 

 

Description: Critical Path 

Based on Figure 2, the most efficient time sequence can be seen through the Gantt Chart as follows: 
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Fig 3: Gantt Chart Quick Time on Microsoft Project 

 

Figure 2 shows the identification of critical paths and the 

calculation of the time required for each activity in the 

swallow's nest house construction project. The critical path is 

determined using the method on the normal time scheme. The 

main difference between a normal time chart and other paths 

lies in the sum of the execution duration of the entire series 

of activities. In this schema, the critical path is consistently 

defined as a series of activities: A-B-C-D-E-G-F-H. 

The critical path provides an overview of a series of activities 

that determine the total project time and have no reserve time 

(float) in its implementation. Therefore, delays in critical line 

activities will have a direct impact on the overall completion 

of the project Pramesti & Listyawan, (2023) [23]. CPM is 

applied to estimate project implementation time in a 

structured manner by accumulating the duration of 

interrelated activities (Polii et al., 2017) [22].  

Based on the sequence of activities on the critical path, the 

estimated minimum time to complete the bird's nest house 

construction project is carried out through CPM modeling. 

The overall duration of activities on the line is calculated in 

aggregate to obtain the most efficient estimate of completion 

time Khotimah et al., (2024) [14]. The analysis shows that the 

fastest time required to complete a swallow's nest house 

construction project is 44 days. 

 

5. Conclusion 
Based on the sequence of activities on the critical path, the 

estimated minimum time to complete the bird's nest house 

construction project is carried out through CPM modeling. 

The overall duration of activities on the line is calculated in 

aggregate to obtain the most efficient estimate of completion 

time Khotimah et al., (2024) [14]. The analysis shows that the 

fastest time required to complete a swallow's nest house 

construction project is 44 days. 
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