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Abstract: Drainage system development projects are an essential component of basic infrastructure, aimed
at managing surface water and preventing flooding in densely populated areas. This study aims to evaluate
the performance of the Loa Janan — Rapak Dalam drainage construction project based on actual physical
progress against the Cost Budget Plan (RAB) as of the project completion date on December 20, 2024. The
method used is a descriptive-quantitative approach by analyzing the deviation between planned and actual
work weights across each work division. The results show that the cumulative physical progress of the
project reached only 89.10% of the planned total, with a negative deviation of 10.90%. The value of
theunfinished work was recorded at IDR 1,302,680,901.61. The largest deviations occurred in Division B
(Drainage Channel Works) and Division D (Utilities), amounting to IDR 875,941,805.88 and IDR
416,739,095.73 respectively. One of the main causes of delay was the prolonged process of
relocatingexisting utilities, which hindered fieldwork execution. This study demonstrates that progress-
based evaluation against the budget plan can provide an objective view of project performance and serve as
afoundation for technical decision-making and future improvements in project management.
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1. Introduction

In regional infrastructure development, drainage systems play a vital role in managing surface water
and preventing flooding (Alshaikh et al., 2023; Guo et al., 2021), particularly in areas with high rainfall
intensity and rapid urban growth (Arya & Kumar, 2023). The effectiveness of a drainage system serves as
an important indicator of environmental resilience, the quality of settlements, and the efficiency of public
budget management (Galarza-Molina et al., 2022). Therefore, government-funded drainage projects need to
be evaluated not only from administrative (Thomas, 2024) and technical aspects (Liu & Wang, 2024), but
also in terms of their physical progress relative to the planned budget (Precious, 2025). Several previous
studies have revealed that discrepancies between planned and actual work progress are often the main factors
contributing to project delays and resource inefficiencies (Daoud et al., 2023; Eliasson, 2025; Gomez-
Cabrera et al., 2025; Hai, 2023).

This study aims to evaluate the performance of the Loa Janan — Rapak Dalam drainage construction
project in Samarinda City based on the actual physical progress data as of the end of the implementation
period, December 20, 2024. The analysis focuses on assessing the alignment between planned and actual
work weights across each project division as outlined in the budget plan. The evaluation is presented in
terms of deviations, both as percentages and monetary values. This study is expected to provide an objective
overview of project implementation and reveal the underlying reasons why the work was not fully completed
by the end of the contract period. As such, the findings may contribute to strengthening construction project
management practices based on actual physical progress.
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2. Materials and Methods
2.1. Research Location

This study was conducted on a drainage system construction project located in Loa Janan Subdistrict,
Kutai Kartanegara Regency, East Kalimantan Province. Geographically, the area is situated at coordinates
0°44'17.03" South Latitude and 117°3'29.88" East Longitude and is characterized by significant pressure on
its drainage infrastructure due to regional development and challenging topographical conditions. The
project is part of an effort to improve basic infrastructure in an area that serves as a buffer zone for the future
Capital City of Nusantara.
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Figure 1. Research Location

2.2. Data Sources

The data in this study were obtained from the progress report document dated December 20, 2024,
which contains information on the physical progress of each work division. The data include:

1. Contract value (in Indonesian Rupiah) per work division;

2. Planned work weight (in percentage);

3. Actual physical realization (in percentage);

4. Remaining work and deviations from the planned targets.

All work divisions were analyzed as classified in the Budget Plan (RAB) and the official project
contract documents. The data are secondary in nature and were sourced from the internal records of the
project contractor and the field supervision team.

2.3. Research Method

This study employs a descriptive-quantitative method with an evaluative approach. The analysis was
carried out to measure the difference (deviation) between the planned and actual work weights in each work
division, expressed both as a percentage and in monetary (IDR) value.

The formulas used in the calculation are as follows:

Deviation (%) = Contract Value per Division x ( Zemnes weig:;;m"al weight) (1)

Deviation (%) = Planned Weight — Actual Weight 2)
Explanation:

e Contract Value per Division is the total value of work for each division as stated in the project
contract.

e Planned Weight is the percentage of work progress as scheduled in the Budget Plan (RAB).
e Actual Weight is the percentage of physical progress achieved as of December 20, 2024.
The percentage deviation indicates the degree of physical progress discrepancy relative to the plan,
while the deviation in monetary value reflects the amount of unfinished work. This calculation provides an
objective view of the efficiency of project execution in each work division.
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Furthermore, to determine the total physical progress achieved, the following cumulative progress
formula is used:

Cp =YnPi 3)

Where:
Cp = Cumulative project progress (%)
Pi = Actual work weight achieved in division i
n = Total number of work divisions (in this case, n = 4)
This method offers a quantitative representation of the project's implementation efficiency and
achievement level against the budget plan, which is essential for technical evaluation and future managerial
improvements (Daoud et al., 2023; Hai, 2023; Eliasson, 2025).

3. Results
3.1. Overall Physical Progress of the Project

Based on the progress report data as of December 20, 2024, the construction of the Loa Janan — Rapak
Dalam drainage system had achieved a physical progress of 89.10% of the total planned work weight. This
indicates a negative deviation of 10.90%, which is equivalent to more than IDR 1.3 billion in unfinished
work by the end of the contract implementation period.

3.2. Recapitulation of Planned vs Actual Progress by Division

The following table presents a comparison between the planned work weight and actual physical
realization, along with the calculated deviations in both percentage and monetary terms for each division:

Table 1. Comparison of planned and actual physical progress by work division

Division Contract Value Planned Actual Deviation Deviation (IDR)
(IDR) Weight (%)  Weight (%)
Preliminary Works 121.800.000,00 1,02 0,94 -0,08 -10.000.000,00
Drainage Channel 10.393.886.203,29 86,98 79,65 -7,33 -875.941.805,88
Works
Restoration of 738.674.605,88 6,18 6,18 0 0
Public Facilities
Utilities 694.580.765,33 5,81 2,33 -3,49 -416.739.095,73
Total 11.947.941.574,50 100 89,1 -10,9  -1.302.680.901,61
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Figure 2. Comparison chart of planned and actual progress by work division
Figure 2 illustrates the comparison between the planned and actual physical progress for each division
of the Loa Janan — Rapak Dalam drainage construction project. From the chart, it is evident that Division C
(Restoration of Public Facilities) is the only division that met its target as planned (with zero deviation).
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Meanwhile, Division A (Preliminary Works), Division B (Drainage Channel Works), and Division D
(Utilities) experienced negative deviations, with physical progress falling short of planned targets. The most
significant deviations were observed in Divisions B and D, which contributed heavily to the project’s total
deviation of 10.90%.

3.3. Deviation Analysis and Its Implications

The analysis results show that the total deviation from the planned target reached IDR
1,302,680,901.61, indicating that work of this value remained incomplete at the end of the contract period.
The largest contributions to the delay came from:
e Division B (Drainage Channel Works): a deviation of IDR 875.94 million, likely related to delays
in executing the main drainage structures.
e Division D (Utilities): a deviation of IDR 416.74 million, caused by utility crossing works and
complex existing site conditions.
The deviation in Division A (Preliminary Works) was relatively small but still reflects an early-stage
discrepancy in mobilization or initial site activities. Meanwhile, Division C (Restoration of Public Facilities)
was completed fully and on schedule.

3.4. Interim Conclusion of the Evaluation Results

Based on the evaluation, the following interim conclusions can be drawn:

e The total work completed by the end of the project implementation period amounted to 89.10% of
the overall planned work weight.

o There was a 10.90% deviation, indicating that the project was not fully completed by the end of the
contract period.

o The largest deviations occurred in Division B (Drainage Channel Works) and Division D (Utilities),
with a combined deviation value exceeding IDR 1.3 billion.

e  One of the main causes of the delay was the prolonged process of relocating existing utilities, which
significantly disrupted the execution of construction work on-site. This caused the implementation
schedule to be non-parallel and out of sync with the original plan, particularly in areas affected by
utility crossing and existing infrastructure.

4. Discussion

The evaluation results indicate that the Loa Janan — Rapak Dalam drainage project achieved only
89.10% physical progress by the end of the contract period, with a negative deviation of 10.90%. This delay
primarily occurred in Division B (Drainage Channel Works) and Division D (Utilities), which cumulatively
contributed to over IDR 1.3 billion in uncompleted work. These findings reflect challenges in field execution
control, particularly regarding utility-related work delays due to a relocation process that took longer than
initially planned. This aligns with findings from Hai (2023), Daoud et al. (2023), Fashina et al. (2021), and
Assaf & Al-Hejji (2006) who stated that utility works and coordination with external parties are often among
the main factors causing delays in public construction projects.

The deviation also underscores the importance of strengthening technical supervision and periodic
progress reporting as early warning mechanisms to identify delays in a timely manner. The mismatch
between actual progress and planned targets has implications for project continuity (Eirgash, 2019),
including the potential need for contract adjustments or time extensions. The physical progress evaluation
based on the budget plan (RAB) used in this study proved effective in identifying inefficiencies
quantitatively and may serve as a valuable tool for technical decision-making in the field. Future studies are
encouraged to expand this approach by incorporating qualitative analyses of non-technical factors affecting
project performance, such as regulatory, social, and managerial aspects.

5. Conclusions

This study evaluated the performance of the Loa Janan — Rapak Dalam drainage construction project
based on physical progress relative to the Budget Plan (RAB) as of the end of the implementation period on
December 20, 2024. The analysis showed that the project achieved only 89.10% physical progress, with a
negative deviation of 10.90%, equivalent to IDR 1,302,680,901.61 in unfinished work. The largest
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deviations occurred in Division B (Drainage Channel Works) amounting to IDR 875,941,805.88, and
Division D (Utilities) amounting to IDR 416,739,095.73, while Division A (Preliminary Works) recorded a
deviation of IDR 10,000,000.00. Division C (Restoration of Public Facilities) was completed without any
deviation. One of the primary causes of the delay was the extended duration of existing utility relocation,
which significantly hindered fieldwork execution. This study is limited by its purely quantitative approach
based on progress documents and does not examine managerial or social factors. Nevertheless, the
evaluation results contribute to project management practices, particularly in monitoring work achievement
against budget planning, and can serve as a foundation for technical decision-making or future control
policies in similar projects.
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