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Abstract. As an archipelagic country, Indonesia has high needs for its 

aviation development. About 270 million people are predicted to fly from 

and within Indonesia in 2034, which is three times larger than current market 

conditions. Due to the complexity of aircraft development projects, 

management of a well-designed Indonesian aircraft design project needs to 
be implemented. This research aims to analyze the scheduling of aircraft 

wing structure design project made in Indonesia. Critical Path Method 

(CPM) and Resource-Constrained Project Scheduling (RCPS) are used to 

get better scheduling with a shorter duration to complete the project. Results 

from resource allocation using RCPS can yield a shorter project duration 

(730 working days) compared to the company's normal resource allocation 
(950 working days).  

1 Introduction 

Indonesia can be regarded as a highly developed market for air travel. This can be seen from 

the 28.4% increase of air transportation passengers from 27,421,235 passengers in 2009 to 

96,529,128 passengers in 2016 [1]. Indonesia’s domestic flights are ranked fourth in the 

world for the growth of the aircraft passenger market with an increase of 14.3% in 2016 [2]. 

Each project has different constraints. However, there are some general limitations in 

project management, such as quality, scope, scheduling, resources, budget, and risks. 

Through these project management constraints, the viability of a project can be analyzed [3]. 

Aircraft development projects are complex. Based on the PMI report, 50% of aviation 

projects experience delays [4]. Therefore, management of a well-designed Indonesian aircraft 

design project is necessary.   

2 Literature Review 

Project management is the application of knowledge, skills, tools, and techniques to meet 

project needs. Project management can be done with the appropriate application and 
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integration of the process in the project to execute it effectively and efficiently [3]. 

Implementation of project management can be done by various methods, such as using the 

conventional method like Critical Path Method [5], Program Evaluation Review Technique 

[6], or alternative methods like Critical Chain Method [7], Business Process Reengineering 

[8], and various other methods. 

Critical path is the path of activities sequences that determine the duration of the project. 

The purpose of the critical path is to identify the sequence of activities to be finished in time 

to achieve project deliverables [9]. Critical Path Method (CPM) is used for all project types, 

such as construction, facility maintenance, or software development [10].  

Scheduling for projects with limited resources can be done with Resource-Constrained 

Project Scheduling (RCPS) to allocate resources to activities and obtaining the shorter 

duration of critical activity so that the project duration can be reduced after knowing the 

critical path from CPM method [11]. 

3 Research Methodology 

3.1 Data Collection 

Duration and dependency relationship between each activity are collected so activity could 

be scheduled. In this project, there are 59 activities to achieve project deliverables. 

This project has ten human resources with the same competence and qualifications to be 

able to work on all activities on the aircraft wing design project. Based on company’s normal 

allocation, resource allocation for each activity is carried out based on at the duration length 

for each activity. Shorter duration of activity means fewer workers are allocated. Conversely, 

the longer the duration of the activity, the more workers that should be allocated to the 

activity.  

Table 1. Company’s Normal Resource Allocation 

Activity Duration Num. of Resources 

>= 2240 hours 5 people 

>= 1600 hours 4 people 

>= 960 hours 3 people 

>= 320 hours 2 people 

< 320 hours 1 people 

3.2 Project Scheduling Results with Critical Path Method 

Critical Path Method (CPM) is used to find the critical path that exists in the project. 

Scheduling of resources is carried out with Microsoft Project software. At first, the resources 

are allocated according to the normal resource allocation set by the company in Table 1. By 

allocating resources based on company’s normal allocation, the total duration of the project 

is 950 working days as shown in Fig. 1. 

Project duration could be shortened by allocating more resources to activities that are on 

a critical path so that the overall duration of the project can be shortened by the Resource-

Constrained Project Scheduling (RCPS) allocation. By prioritizing resources on activities 

that are on a critical path, the duration of the critical activities will be shorter, which results 

in a shorter duration of the project. The overall duration of the project after allocating 

resources with RCPS is 736 working days as shown in Fig 2. 
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Fig. 1. Part of Gantt Chart for Project Scheduling with Company’s Normal Allocation  

 

Fig. 2. Part of Gantt Chart for Project Scheduling with RCPS 

4 Results and Discussion 

Each project has different constraints. However, there are some general limitations in project 

management, such as scheduling, resources, budget, and risks. Through these constraints, the 

viability of a project can be analyzed [3].  

4.1 Resources and Scheduling 

By looking at the critical paths of the project, a resource could be allocated better with RCPS 

allocation. Activities that are on critical paths are the primary focus for resource allocation. 

Several activities also have higher priority for the RCPS allocation [11].  

It was found that there is a reduction in the duration of the project by 214 working days 

from the normal resource allocation compared to the allocation of resources with RCPS. The 

project duration with RCPS allocation is 736 working days. 

The CPM method with RCPS allocation takes account of the resource limitations as well 

as the duration of each activity in the allocation of its resources. It is suitable for the aircraft 

wing structure design project that has limited resources. 

4.2 Budget 

Budget to be spent by the company are viewed from the resources length of work. Longer 

working hours indicates that higher budget needs to be spent on the project.  

The result shows that resource allocation on a critical path with RCPS did not change the 

total working hours of the resource compared to the company’s normal resource allocation. 

Working hours of the resource with critical path allocation have a range of 4,700-5,900 hours. 

Working hours for resources with normal allocation has a range of 4,300-6,880 hours. From 
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the results, it could be seen that the division of work for each resources using RCPS is more 

evenly distributed than the company’s normal allocation as shown in Table 2.   

Table 2. Working Hours for Each Resource 

Resource 
Working hours with normal 

allocation (hours) 

Working hours with RCPS 

allocation (hours) 

Resource 1 6.360 5.526 

Resource 2 4.300 5.360 

Resource 3 4.660 4.920 

Resource 4 4.770 5.516 

Resource 5 4.760 5.385 

Resource 6 6.880 5.675 

Resource 7 6.840 4.758 

Resource 8 4.400 4.748 

Resource 9 5.840 5.399 

Resource 10 4.300 5.825 

Totals 53.110 53.110 

4.3 Risk 

The sequence of project activities depends on the relationship between activities (predecessor 

and successor). Critical paths have an important role in the duration of the project with CPM 

method. The longer and the higher number of critical paths in a project, the greater the risk 

of the project. The project risk is shown from the stability of project duration. The longer and 

larger the number of critical paths, the greater the likelihood of adding to the overall duration 

of the project due to the activities on the critical path that might be delayed.  

Table 3. Critical Path Comparison Results 

Resource Allocation Critical Path Critical Activity 

Normal 3 Critical Path 8 Activities 

RCPS 67 Critical Path 23 Activities 

Difference 63 Critical Path 15 Activities 

 

Resource allocation affects the path and critical activities of the project. The risks of the 

design of aircraft wing structure project become higher when resources are allocated by 

RCPS method as shown in Table 3. Special attention from the company is required in 

carrying out the project if the resource allocation is done with RCPS allocation.  

To avoid unpredictable additional duration of the project, the company can make regular 

scheduling improvements to ensure the current conditions of the project. By regularly 

scheduling the design activities, company found the best sequence of activities, duration of 

the project, allocation of resources, and the estimated costs to be spent. 

5 Conclusion 

Project management for the design of aircraft wing structure made in Indonesia with CPM 

using RCPS allocation resulted in a shorter duration (736 working days) compared to the 

company's normal allocation without using RCPS (950 working days). Risk of unpredictable 

delay from the project using RCPS allocation will increase compared to the normal allocation 

scheduling of the company. Addition of activity on the critical path can increase the overall 

project duration in case of delays happened on activity completions.  
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