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ABSTRACT

Landslides along the Sumber Pasinan River in Mojokerto Regency, East Java, pose significant risks due to soil erosion
and increased flooding during the rainy season. This study aims to analyze the acceleration of construction for a
disaster emergency response project using the Critical Path Method (CPM) to minimize time and costs. Employing
a quantitative research approach, primary data was gathered through direct observations at the project site,
complemented by secondary data from relevant literature and project documents. The findings indicate that the
implementation period was successfully reduced from 71 working days to 47 days, achieving a time acceleration of
24 days. This required the addition of 11 workers for the critical task of installing river stone masonry, which
constituted 70.16% of the project's workload. The application of CPM proved effective in managing time and
resources efficiently. The implications of this research highlight the importance of employing structured project
management methodologies in disaster response construction projects. By demonstrating the effectiveness of CPM
in accelerating project timelines while controlling costs, this study provides a valuable reference for future projects
facing similar challenges. It also opens avenues for further research into the long-term impacts of workforce
augmentation on project quality and cost-effectiveness in disaster management contexts.
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INTRODUCTION

Natural hazards, particularly landslides, are safety-threatening phenomena with significant
socioeconomic impacts in many parts of the world. Landslides occur due to the deformation of soil and
rock on slopes due to various factors such as rainfall, human activities, topography, geology, and
vegetation (Yuliana Yamco, 2022). The movement of soil masses is also influenced by water, wind, and
gravity, and often occurs on slopes that lose the balance between thrust and resistance (Anakta
Sebayang, 2022). Therefore, slope reinforcement methods are essential, especially around river areas,
to anticipate landslides caused by scouring water flow or lateral soil pressure (Rifgi Riftyan Pranaya,
2023; Supratikno, 2023); Darlina Tanjung, 2024;.

In the context of construction projects, the complexity of the work, the amount of costs, the use of
equipment, and the number of workers demand an effective management system to maintain the
efficiency and effectiveness of implementation (Harris et al., 2020; Parsamehr et al., 2023). Due to the
dynamic nature of construction projects that do not always go according to plan, consistent control of
time and cost is needed to achieve success (Andi Permana Sidiq, 2022). In addition, the selection of the
right labor, materials, and work methods is also the key to the success of construction projects, so that
there is no waste or delay (Bajjou & Chafi, 2020, 2022). Unfortunately, construction projects often
experience a mismatch between schedule and realization due to various factors, such as weather, design
changes, and lack of careful planning (Agenda, 2016; Rifqi Riftyan Pranaya, 2023).

Poor project control can lead to high cost and time deviations, so regular monitoring and
evaluation are necessary (Castollani et al,, 2020). One commonly used project planning and control
method is the Critical Path Method (CPM), which helps estimate project duration and optimize costs
through proper scheduling (Saputra et al,, 2021). In addition, the Earned Value concept is also an
important method for measuring project performance on an ongoing basis from the aspects of time and
cost, providing important information for project managers to take corrective action (Andi Permana
Sidiq, 2022).
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Effective time management in construction projects is essential to avoid delays and losses. Delay
in project completion is an undesirable condition because it has an impact on cost overruns and losses
to various parties (Vidia Pratiwi, 2024).

Accelerating project implementation can be done in various ways, such as increasing working
hours, labor, using more efficient tools or work methods, while still paying attention to the amount of
costs incurred (Sofia et al., 2021; Yusuf Malif, 2019). The project Budget Plan (RAB) must also be
calculated carefully because it is closely related to differences in material prices and labor wages
between regions (Wiroso, 2023).

Overall, time and cost are the two main elements that determine the success of the project. Time
planning is done through the preparation of a Time Schedule, which includes an estimate of the overall
project duration. Time control aims to ensure the project is completed on time or even earlier (Andi
Permana Sidiq, 2022). Project success will be achieved if systematic and efficient management s carried
out, with the selection of the right acceleration method, and good time management in order to maintain
the quality of work results, cost efficiency, and achievement of planned time targets (Sofia et al.,, 2021).

Since this project is self-managed, the construction is expected to be carried out effectively at the
minimum possible cost. Therefore, this discussion is specific to the approach of accelerating time
management which will be analyzed using the CPM (Critical Path Method) method and holding a Cost
Comparison and Evaluation of previous projects so that it does not happen again in subsequent projects
so that it can provide the best proposal for the relevant agencies as the project owner and the person in
charge of the project. Shortening the duration of the project with the minimum possible cost expenditure
requires optimization. Therefore, the first thing to do is create a project work network (network), then
calculate the project duration, project cost requirements, and the number of resources. In this case, the
Microsoft Project application is used as a tool in its processing (Bosu et al., 2016; Shah & Chandragade,
2023). So that later, the progress of a project can be controlled properly and can be achieved on time,
on quality, and on budget. In this study, an acceleration plan with the addition of labor will be analyzed
in the construction of river stone masonry in Pungging River, Mojokerto Regency.

This study analyzes the acceleration of construction on a river stone masonry project along the
Sumber Pasinan River in Mojokerto Regency, aiming to enhance work execution efficiency using the
Critical Path Method (CPM) (Prasetiya et al., 2025). It seeks to provide strategic recommendations for
time and cost management, benefiting contractors by serving as a reference for better project planning
and analysis of construction delays applicable to other projects. The research identifies gaps in related
studies, including Alfarizi et al. (2024), which examines cost and time management in avalanche
handling using BIM, and Nguyen et al. (2023), which assesses offsite construction recoveries post-
pandemic. Both studies fail to address the unique challenges of disaster emergency construction,
particularly the application of critical path methods in self-managed projects. The novelty of this
research lies in its application of CPM to improve time and cost control in disaster response
construction, bridging the fields of disaster management and project management to offer valuable
insights.

METHOD

This research analyzes time and cost control in the construction of the Disaster Emergency
Response Handling Project at Sumber Pasinan River, Mojokerto Regency, using the Critical Path Method
(CPM). It applies project management theories and methods to address practical problems related to
project efficiency. Primary data was obtained through direct observation at the project site to
understand the workflow, document activity duration, and resource usage. Secondary data included
literature studies, project documents, and reports. Data collection involved field observation to record
detailed project activities and analyze work data such as S curves, weights, and volumes. A work
network analysis was conducted using CPM to identify activities on the critical path, organizing them
based on work dependency logic with time estimates. This analysis included calculations of the Latest
Event Time (LET) and Earliest Event Time (EET) to determine the critical path based on float time. The
study also calculated direct and indirect costs due to project acceleration and determined the optimal
project duration by comparing additional overtime with resulting costs. It aims to provide strategic
recommendations for improving time and cost efficiency in construction projects using the CPM
approach.
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RESULTS AND DISCUSSION
Project Data

Project data is all information about the project that includes a planning description of a
construction project. Data or information that discusses the project can be divided into two categories,
namely general project data and project technical data. General project data is identity data about the
project itself, while project technical data is data regarding technical planning in the implementation of
the project construction. The following is general project data and technical data for the construction of
retaining walls using river stone masonry in Sumber Pasinan, Mojokerto Regency.

Project Profile

The construction project of river masonry in Pungging River, Mojokerto Regency is a disaster
emergency response handling project that aims to anticipate the rise of water from the Sumber Pasinan
river which often overflows during the rainy season, if not handled immediately, during the rainy season
it can erode the river banks which are getting wider so that landslides can occur. The details of the
construction project of river stone masonry in Sumber Pasinan River, Mojokerto Regency, can be found
as follows:

Package Name: Disaster Emergency Response

Location Project : Patung Village, Pungging Sub-district, Mojokerto District
Project Type : Self-managed

Funding Source : DIPA Satker OP SDA Brantas
Start of Work : October 01, 2024

End of Work : December 21, 2024
Implementation Time : 3 Months (71 Days)

Project Owner : OP SDA II BBWS Brantas
Planner : OP SDA I BBWS Brantas
Supervisor : OP SDA I BBWS Brantas
Implementing Contractor : OP SDA 11 BBWS Brantas
Type of work : Stone masonry

DPT Length :45m

DPT top width :0,40 m

DPT height 16,00 m

Distance between columns 16,00 m

Distance between scales :6m
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Figure 1. Plan and front view of the stone masonry of Pasinan Source, Mojokerto Regency
Source: Processed by Researcher, 2024
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Figure 2. A-A section of the stone masonry of Pasinan Source, Mojokerto Regency
Source: Processed by Researcher, 2024
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Figure 3. Drawing of Pieces B-B, C-C, and D-D of Stone Masonry Source Pasinan Mojokerto Work
Items

Several work items are involved in the Mojokerto Regency Pasinan Stone Pair construction
project, which includes preparatory and finishing work. Table 4.1 describes the work items in the
construction project of the Kali Stone Pair of Pasinan Source, Mojokerto Regency.
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Table 1. Work Items

No Items
1 Preparatory Work
2 Earthwork
3 Structure Work
4 Spouse's Occupation
5 Piling Work
6  Other Occupations

Source: Processed by Researcher, 2024

Work Breakdown Structure

A tool in project management that organizes a list of project activities or objectives according to
their scope in a systematic manner. Based on the data from the plan S curve in the appendix, the
breakdown results and the code of each activity can be seen in Table 4.2 below.

Table 2. Work Breakdown Structure
No. Work Breakdown Structure Code
Activities

I PREPARATORY WORK
1.1 Site Clearance A
II EARTHWORKS

2.1 Ordinary Land Excavation > 1 m to 2 m deep B

2.2 Backfilling of soil C

2.3 50 kg sandbag pairing work D

2.4 Ordinary Land Excavation > 1 m to 2 m deep (manual) E

Il STRUCTURAL WORK

3.1 K175 grade concrete F

3.2 Fixing with plain iron for fixings G
foundation, column, and sloof

3.3 Installation of foundation and sloof formwork H

3.4 Erection of column formwork I

3.5 Beam Formwork Installation ]

IV PARTNER WORK

4.1 Masonry Mix 1 SP: 4 PP K

4.2 Distilled-distilled pipe installation L

4.4 Plastering 1 SP: 3 PP 15 mm thick M

4.5 1 m2 Acian Installation N

5.6 Broadcast with 1PC:2PP 0

V  PILING WORK

5.1 Penetration of 20 x 20 cm deep square concrete piles P
3 meters

VI OTHER WORK - OTHER

6,1 Demolition Work Q

Source: Processed by Researcher, 2024

Work Duration Calculation

Calculating duration usually considers several factors, such as the type of work, the volume of
tasks, and the amount of labor available. The coefficient of each work item categorizes whether work is
done manually or mechanically, using heavy equipment or not.
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List of Work Volume (Bill Of Quantity)

The list of work volumes (Bill of Quantity) for the construction project of the Kali Stone Pair
Sumber Pasinan Mojokerto Regency includes preparatory work, dewatering work, earthwork,
structural work, masonry work, and piling work. The following in Table 4.3 lists the volume of work for
the Mojokerto Regency, Pasinan Source Kali Stone Pair.

Table 3. List of work volume (Bill of Quantity)

No. Job Name Volume Sat.
1 PREPARATORY WORK

1.1 Site Clearance 45,00 m2
I  EARTHWORKS

2.1 Ordinary Land Excavation > 1 m to 2 m deep 403,50 m3
2.2 Backfilling of soil 252,00 m3
2.3 50 kg sandbag pairing work 599,00 bh

2.4 Ordinary Land Excavation > 1 m to 2 m deep (manual) 40,00 m3
Il STRUCTURAL WORK

3.1 K175 grade concrete 16,52 m3
3.2 Fixing with plain iron for fixings 1.152,79 kg
foundation, column, and sloof

3.3 Installation of foundation and sloof formwork 49,40 m2
3.4 Erection of column formwork 25,44 m2
3.5 Beam Formwork Installation 18,00 m?2
IV PARTNER WORK

4.1 Masonry Mix 1 SP: 4 PP 291,86 m3
4.2 Distilled-distilled pipe installation 73,04 m1l
4.4 Plastering 1 SP: 3 PP 15 mm thick 53,40 m2
4.5 1 m?2 Acian Installation 53,90 m2
4.6 Broadcast with 1PC:2PP 273,60 m2
\'% PILING WORK

5.1 Penetration of 20 x 20 cm square concrete piles 48,00 ml

3 meters deep
VI OTHER WORK - OTHER
6,1 Demolition Work 180,00 m3
Source: Processed by Researcher, 2024

List of Workers and Tools
Based on observations in the field, the number of workers and craftsmen combined in a job can
be identified. Work can also be done manually or mechanically using heavy equipment during
implementation, as can be clearly seen in the description below.
A. Site clearance work
1. Preparation of land to be built with river stone masonry
2. Type of work : Manual
3. Number of laborers : 3 people
4. Number of tools :-
B. Ordinary Excavation Work > 1 m to 2 m deep

1. Type of work : Mechanical

2. Number of laborers : 2 people

3. Number of tools : 1 Excavator PC 120
C. Backfill work

1. Type of work : Mechanical

2. Number of laborers : 2 people

3. Number of tools : 1 Excavator PC 120
D. 40 kg sandbag installation work

1. Type of work : Manual
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2. Number of laborers :4 people
3. Number of tools :-
E. Ordinary Excavation > 1 m to 2 m deep (manual)
1. Type of work : Manual
2. Number of laborers :4 people
3. Number of tools :-
F. K175 grade concrete

1. Type of work : Manual
2. Number of laborers :4 people
3. Number of tools : 1 molen with a capacity of 1 m3
G. Reinforcement work with plain iron for foundation, column, and sloof reinforcement
1. Type of work : Manual

2. Number of laborers : 4 people
3. Number of tools -
H. Foundation and sloof formwork work
1. Type of work : Manual
2. Number of laborers : 2 people
3. Number of tools -
I. Column formwork work
1. Type of work : Manual
2. Number of laborers : 2 people
3. Number of tools -
J. Ring beam formwork work
1. Type of work : Manual
Number of laborers : 2 people
3. Number of tools :-
K. Installation of stone masonry mix 1 PC: 4 PP
1. Type of work : Manual
2. Number of laborers : 6 people
3. Number of tools :-
L. Distilled-distilled pipe installation
1. Type of work : Manual
2. Number of laborers : 3 people
3. Number of tools :-
M. Plastering 1 PC: 3 PP 15 mm thick
1. Type of work : Manual
2. Number of laborers : 4 people
3. Number of tools :-
N. Acian
1. Type of work : Manual
2. Number of laborers :4 people
3. Number of tools :-
0. Broadcast1PC: 2 PP
1. Type of work : Manual
2. Number of laborers : 2 people
3. Number of tools :-
P. 20x20 cm square concrete pile penetration
1. Type of work : Mechanical

N

2. Number of laborers : 2 people
3. Number of tools : 1 Excavator PC 120

Q. Demolition Work
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1. Type of work : Mechanical
2. Number of laborers :2
3. Number of tools : 1 Excavator PC 120

List of work coefficients

The coefficient figures for manual and semi-mechanized work are obtained based on Permen
PUPR Year 2022, while the tool coefficient figures are calculated based on the productivity calculations
in the AHSP Permen PUPR Year 2022. In lump sum (LS) work, the coefficient is not used because the
work is followed and adjusted to the project's needs.

Table 4. List of Occupational Coefficients

Unit Index Coefficient

No. Job Description (OH)
Labor Index
| Preparatory Work
Workers 0.112
1.1 Land preparation Carpenter 0.006
Total 0.118
11 Earthwork
. . Workers 0.188
2.1 Ordinary Land Excavation > 1m to 2m deep Total 0188
- Workers 0.250
2.2 Backfilling Total 0250
. Workers 0.040
2.3 50 kg sandbag pairing work Total 0.040
. . Workers 0,900
2.4 Ordinary Land Excavation > 1m to 2m deep (manual) Total 0.900
Il  Structure Work
Workers 1.000
3.1 K175 grade concrete Stonemason 0.250
Total 1.250
Reinforcement with plain iron for foundation, column, and sloof Workers 0.002
3.2 reinforcement Ironworker 0.002
Total 0.004
Workers 0.200
3.3 Foundation and sloof formwork work Carpenter 0.100
Total 0.300
Workers 0.330
3.4 Column formwork work Carpenter 0.330
Total 0.660
Workers 0.360
3.5 Ring beam formwork work Carpenter 0.360
Total 0.720
IV Spouse's Occupation
Workers 1.554
4.1 Installation of stone masonry mix 1 PC: 4 PP Stonemason 0.676
Total 2.230
. wogs e . Workers 0.100
4.2 Installation of 2" distilled pipe Total 0.100
Workers 0.300
4.3 Plastering 1 PC: 3 PP 15 mm thick Stonemason 0.150
Total 0.450
Workers 0.200
4.4 Acian Stonemason 0.100
Total 0.300
Workers 0.200
4.5 Broadcast1PC: 2 PP Stonemason 0.200
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Total 0.400
\Y% Piling Work
. . Workers 0.150
5.1 Penetration of 20 x 20 cm square concrete piles Total 0150
VI  Other Occupations
6.1 Demolition Work Workers 0.400
Total 0.400

Source: Processed by Researcher, 2024.
Duration of Work
The number of labor coefficients is then multiplied by the volume and divided by 6 (effective hours

in 1 day), so the number of days is obtained as follows.

Table 5. List of work duration calculations

No. Job Description Unit Volume Index (OH) Number of
Days
a b C d (cxd)/6

I PREPARATORY WORK

1.1 Site Clearance m2 45,00 0,018 0,89

11 EARTHWORKS

2.1 Ordinary Land Excavation > 1 m to 2 m deep m3 403,50 0,188 12,64

2.2 Backfilling of soil m3 252,00 0,250 10,50

2.3 50 kg sandbag pairing work bh 599,00 0,040 3,99

2.4 Ordinary Land Excavation > 1 m to 2 m deep m3 40,00 0,900 6,00
(manual)

Il STRUCTURAL WORK

3.1 K175 grade concrete m3 16,52 1,250 3,44

3.2 Fixing with plain iron for fixings kg 1.152,79 0,004 0,77
foundation, column, and sloof

3.3 Installation of foundation and sloof formwork m2 49,40 0,300 2,47

3.4 Erection of column formwork m2 25,44 0,660 2,80

3.5 Beam Formwork Installation m2 18,00 0,720 2,16

IV PARTNER WORK

4.1 Masonry Mix 1 SP: 4 PP m3 291,86 2,230 108,47

4.2 Distilled-distilled pipe installation m1l 73,04 0,100 1,22

4.4 Plastering 1 SP: 3 PP 15 mm thick m2 53,40 0,450 4,01

4.5 1 m2 Acian Installation m2 53,90 0,300 2,70

4.6 Broadcast with 1PC:2PP m2 273,60 0,400 18,24

\'% PILING WORK

5.1 Penetration of 20 x 20 cm square concrete piles m1l 48,00 0,150 1,20
3 meters deep

VI OTHER WORK - OTHER

6,1 Demolition Work m3 180,00 0,400 12,00

Calculation of Time Acceleration Using the CPM Method (Critical Path Method)
In the calculation of time acceleration using the critical path method (CPM), analyze the time of all

Source: Processed by Researcher, 2024.

work items using the calculation of the fastest time (early start) and the longest time (latest start), and
when the time for the longest work must be completed (latest finish). In addition, it also determines the
critical path, in this case, activities that require extra attention or need to be prioritized, allocate

resources more efficiently, and plan time acceleration using the help of Microsoft Project.
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Determination of Dependency Logic (Predecessor)

Creating a network diagram requires determining the dependency logic relationship between one
activity and another to determine the predecessor. The following table 4.6, based on the field study
results, shows the determination of the dependency logic relationship (predecessor) as follows.

Table 6. Determination of Dependency Logic (Predecessor)

- . Number of
Activity Job Description Predecessor Duration Workers
code (days)
(people)
1 PREPARATORY WORK
A Site Clearance 9 3
11 EARTHWORKS
B Ordinary Land Excavation > 1 m to 2 m deep A 8 2
C Backfilling of soil H 6 2
D 50 kg sandbag pairing work B 5 4
E Ordinary Land Excavation > 1 m to 2 m deep A B 7 4
(manual)
111 STRUCTURAL WORK
F K175 grade concrete H 1] 5 4
G Fixing with plain iron for fixings A 3 4
foundation, column, and sloof
H Installation of foundation and sloof 8 2

formwork

Erection of column formwork

Beam Formwork Installation

PARTNER WORK

Masonry Mix 1 SP: 4 PP

Distilled-distilled pipe installation

Plastering 1 SP: 3 PP 15 mm thick

1 m2 Acian Installation

Broadcast with 1PC:2PP

PILING WORK

Penetration of 20 x 20 cm square concrete

piles

3 meters deep

VI OTHER WORK - OTHER

Q Demolition Work B 5 2
Source: Processed by Researcher, 2024.
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Project Activities and Time Schedule

The following presents the activities carried out at the project site to construct river stone
masonry in Sumber Pasinan, Mojokerto, along with a graphical schedule of the progress plan targeted
for every week.
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Figure 4. Plan Time Schedule
Source: Processed by Researcher, 2024

Project implementation schedule time planning using Microsoft Project 2016
The project planning schedule, which was planned using Microsoft Project 2016, is presented in
the plan schedule bar diagram and plan schedule network diagram.

D [TaskMName Dustion  Start Finish Qi Qir, 205
| Sep Oct Nav Dec Jan Feb
1| PEKERJAAN PERSIAPAN 9days  Tue01/10/24 Fri11/10/24 9days === PEKERJAAN PERSIAPAN
2| Pembersihan Lokasi 9days  Tue0L/10/24  Fri11/10/24 9 days Pembersihan Lokasi
3 PEKERJAAN TANAH 63days  Sat05/10/24 Thu19/12/24 63 days p 1 PEKERJAAN TANAH
4 | Galian Tanah Biasa sedalam > 1 msd 2m Bdays  Sat03/10/24  Tue15/10/24 8 daysy s, Galian Tanah Biasa sedalam > 1m sd 2 m
5 | Pengurugan Tanah Kembali 6days  Thul2/12/24 Thu19/12/24 [ 6days engurugan Tanah Kembali
6 | Pekerjaan pasangan sandbag 50 kg Sdays  Tuel0/12/24  Mon 16/12/24 § days). jaan pasangan sandbag 50 kg
7 | Galian Tanah Biasa sedalam > 1 msd 2 m (manual) 7days  Sat07/12/24  Mon 16/12/24 7days & lfi ian Tanah Biasa sedalam > 1m sd 2 m (manual)
8 | PEKERJAAN STRUKTUR 39days  Fril1/10/24  Tue26/11/24 39 dlays ey PEKERJAAN STRUKTUR
9 | Belon mutu K173 Sdays  Tued5/10/24  Mon21/10/24 5 days o Beton mutu KIS
10| Pembesian dengan besi polos untuk pembesian Jdays  Fil1/10/24  Tue15/10/24 3d Pembesian dengan besi polos untuk pembesi dasi, kolom, dan sloof
pondasi, kolom, dan sloof
11| Pemasangan Bekisting pondasi dan sloof 8days  Tuel5/10/24 Thu24/10/24 8days Pemasangan Bekisting pendasi dan sloo
12 | Pemasangan Bekisting kolom ddays  Mon28/10/24 Fri01/11/24 4d Mn?eldsting kolom
13| Pemasangan Bekisting balok Gdays  Tuely/11/24 Tue26/11/24 6days Pemasangan Bekisting balok
14| PEKERJAAN PASANGAN Sddays  Fri18/10/24  Sat21/12/24 54 days| = PEKERJAAN PASANGAN
15 | Pemasangan Batu Belah Campuran 1 SP: 4 PP S3days  Frilg/10/24  Fri20/12/24 53 days +| Pemasangan Batu Belah Campuran 1 5P: 4 PP
16 | Pemasangan pipa suling-suling Tdays  Wed27/11/24 Thu05/12/24 7 daysy, gan pipa suling-suling
17| Pemasangan Plesteran 1 SP : 3 PP tebal 15 mm Sdays  Tuel0/12/24  Mon 16/12/24 5day l. 1 gan Plesteran 15P: 3 PP tebal 15 mm
18 | 1 m2 Pemasangan Acian Sdays  Mon16/12/24 Sat21/12/24 days ¥/ 1 m2 Pemasangan Acian
15| Siaran dengan 1PC:2PP Gdays  Mon03/12/24 Mon 16/12/24 6 daysyy-Siaran dengan 1PC:2PP
20 | PEKERJAAN PEMANCANGAN Jdays  Tuel5/10/24 Fri18/10/24 3days =y PEKERJAAN PEMANCANGAN
21 | Penetrasi tiang pancang beton kotak 20 x 20 cm Jdays  Tuel5/10/24  Fri18/10/24 3days ¥ Penetrasi tiang pancang beton kotak 20 x 20 cm sedalam 3 meter
sedalam 3 meter
2 | PEKERJAAN LAIN - LAIN Sdays  Tue01/10/24 Mon07/10/24 §days| =y PEKERJAAN LAIN - LAIN
2 | Pekerjaan Pembongkaran Sdays  Tue01/10/24  Mon07/10/24 5 daysps Pekerjaan Pembongkaran

Figure 5. Bar Diagram of Microsoft Project 2016 Plan
Source: Author's Report, 2024.
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Lt P e

Network Diagram Plan Microsoft Project 2016
Source: Author's Report, 2024.

Based on the schedule plan bar chart and schedule plan network diagram, eight jobs are included
in the critical path. If one job is one day late, it can cause delays in all work items.

Table 7. Critical Task Schedule

No. Job Name
| Preparatory Work
1.1 Site Clearance
11 Earthwork
2.1 Ordinary Land Excavation > 1 m to 2 m deep
IV Spouse's Occupation
4.1 Installation of stone masonry mix 1 PC: 4 PP
4.2 Plastering 1 SP: 3 PP 15 mm thick
4.3 1 m2 Acian Installation
Vv Piling Work
5.1 Penetration of 20 x 20 cm square concrete piles

3 meters deep
Source: Processed by Researcher, 2024.

Planning the acceleration of the project implementation schedule time using the S-curve

Based on the S-curve plan, the construction project of the Kali Stone Pair of Pasinan Source River
is planned until October 2024, where there is a request for acceleration of work due to the request of
the Balai (Center), so the project is accelerated to completion by the end of November 2024.
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OKTOBER 2024 WOVEMBER 2024 DESEWSER 2024
o URAIAN PEKERIAAN voLume | sar. | BOBOT | MINGGU | MINGGU | MINGGU | MINGGU | MINGGU | MINGGU | MINGSU | MINGGU | MNGGU | MINGGU | Minceu | Mmesy | . .
1 2 3 4 3 o 7 ] s 0 " 12
%) | tqi01-08 | 90712 | toi 1410 | tgi 2120 | i 2507 | igi 04-05 | 4 1190 | ipi18-23 | igi 2530 | gl 0207
|
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1.1 | Pengukuran | Bouwplars 4500 mi | ooow| e2Em 0.22% [E:0) 027%
naen (aa%
12 | Pembersihan Lokas: 4500 | mz | ooow| epms|  oomw EEES
[ )
1.3 | Penyeienggaraan K3 100 Ls 2tam|  ogew|  otew|  oamw|  0gsw  oamw|  ogEw|  aie 018%|  o1m%| 018
o2ra|  ozrw|  ozrs| 02w oovw|  ozvs|  ezph|  eerm
1.4 | Mosilisas Dan Demobilisas: 100 s atrs|  eors /
0,075 / (L)
W | FEKERIAAN DEWATERING rd
2.1 | Pergoperasian per.jam pompa air 17800 | jam | 200%| eo5em|  osrm|  osvw|  osew| 057w 7
0074|  030%| 04| 04ow|  pare| SASS S
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Figure 7. Realization Time Schedule
Source: Processed by Researcher, 2024.

Based on Table 4.8, the project is planned to start in October 2024 and finish in December 2024.
However, due to acceleration, the project that should be completed on December 21, 2024, is accelerated
to completion on November 23, 2024, or the project that is planned to take 71 working days is
accelerated to 47 working days, with a difference in acceleration time of 24 days.

Calculation of the acceleration of the project implementation schedule time using Microsoft
Project 2016

The acceleration of this river stone masonry construction project was accelerated by 24 days from
the initial planning, so it is necessary to anticipate the addition of workers in the project, namely, in the
work with the most considerable weight. The most significant work weight in the construction of this
river stone masonry is installing river stone masonry, which is 70.16%. The addition of workers is
calculated as follows:

Number of workers on river stone masonry work

Workers = six people
Duration of work =53 days
Duration of work to be achieved =30 days

Therefore, the addition of workers is :

53 days x 6 people = 30 days x n
53x6

n= = 10.6 people rounded up to 11 people

Based on the acceleration S curve in the discussion of table 4.8 and a brief calculation of the
addition of workers in the installation of river stone masonry work, the following is a schedule bar chart
and network diagram of the acceleration of river stone masonry work at Sumber Pasinan Mojokerto
River using micrososft project, shown in figures 4.8 and 4.9 below.
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D TaskName Dution [Start Finish 4204 pe—
Sep oct Nov Dec Jan
1 PEKERJAAN PERSIAPAN 9days Tue 01/10/24 Fri11/10/24 9days ey PEKERJAAN PERSIAPAN
2 Pembersihan Lokasi 9days Tue 01/10/24  Fri11/10/24 9 days . Pembersihan Lokasi
3 PEKERJAAN TANAH 40days  Sat05/10/24 Thu21/11/24 40 days pr— PEKERJAAN TANAH
4 Galian Tanah Biasa sedalam > 1 msd 2 m 8days 5at05/10/24 Tue 15/10/24 8 dayspm, Galian Tanah Biasa sedalam > 1 m sd 2m
5 Pengurugan Tanah Kembali 6 days Wed 13/11/24 Wed 20/11/24 6 days «Pengurugan Tanah Kembali
6 Pekerjaan pasangan sandbag 50 kg 5 days Fri15/11/24  Thu21/11/24 5 daysymm Pekerjaan pasangan sandbag 50 kg
7 Galian Tanah Biasa sedalam > 1 m sd 2 m (manual) 7 days Wed 13/11/24 Thu 21/11/24 7 days 4 Galian Tanah Biasa sedalam > 1 m sd 2 m (manual)
8 PEKERJAAN STRUKTUR 26days  Fri11/10/24 Mon11/11/24 6 days| pe—r———————————) PEKERIAAN STRUKTUR
9 Beton mutu K175 5 days Tue 15/10/24 Mon 21/10/24 5 days Beton mutu K175
10 Pembesian dengan besi polos untuk pembesian pondasi, 3 days Fri11/10/24 Tue15/10/24 3 day: Pembesian dengan besi polos untuk pembesian pondasi, kolom, dan sloof
kolom, dan sloof l
1 Pemasangan Bekisting pondasi dan sloof 8 days Tue 15/10/24 Thu 24/10/24 8days Pemasangan Bekisting pondasi dan sloof
12 Pemasangan Bekisting kolom adays Fri18/10/24  Wed 23/10/24 4 day Pemasangan Bekisting kolom
13 Pemasangan Bekisting balok 6 days Mon 04/11/24 Mon 11/11/24 6 days Pemasangan Bekisting balok
14 PEKERJAAN PASANGAN 31 days Fri18/10/24 sat23/11/24 31 days| 1 PEKERJAAN
15 Pemasangan Batu Belah Campuran 1 SP : 4 PP 30days  Fril8f10/24  Fri22/11/24 30 day p—) Pemasangan Batu Belah Campuran 1 5P : 4 PP
16 Pemasangan pipa suling-suling 7 days Wed 30/10/24 Thu 07/11/24 7 days), Pemasangan pipa suling-suling
17 Pemasangan Plesteran 1 SP : 3 PP tebal 15 mm 5 days Fri15/11/24 Thu21/11/24 5 daysys; Pemasangan Plesteran 1 P : 3 PP tebal 15 mm
18 1m2 Pemasangan Acian 5 days Mon 18/11/24 Sat 23/11/24 § dayé)oy 1 m2 Pemasangan Acian
19 Siaran dengan 1PC:2PP 6 days Mon 11/11/24 Men 18/11/24 6 days pus Siaran dengan 1PC:2PP
20 PEKERJAAN PEMANCANGAN 3 days Tue 15/10/24 Fri 18/10/24 3days p=| PEKERJAAN PEMANCANGAN
n genetrasw tiang pancang beton kotak 20 x 20 cm sedalam 3 days Tue 15/10/24  Fri 18/10/24 3 days %/ Penetrasi tiang pancang beton kotak 20 x 20 cm sedalam 3 meter
meter
2 PEKERJAAN LAIN - LAIN 5 days Tue 01/10/24 Mon 07/10/24 5 days| ==y PEKERJAAN LAIN - LAIN
3 Pekerjaan Pembongkaran 5 days Tue 01/10/24 Mon 07/10/24 5 daysy, Pekerjaan Pembongkaran

Figure 8. Microsoft Project 2016 Realization Bar Diagram
Source: Author's Report, 2024.

Network Diagram Realization of Microsoft Project 2016
Source: Author's Report, 2024

Then, after time accelerates, the current work duration can be relabeled by adding workers to
the work of installing river stone pairs.

Table 8. Duration of Work After Acceleration with CPM

Activity Job Description Duration Number of Workers

code (days) (people)
1 PREPARATORY WORK
A Site Clearance 9 3

11 EARTHWORKS

B Ordinary Land Excavation > 1 m to 2 m deep

C Backfilling of soil

D 50 kg sandbag pairing work
Ordinary Land Excavation > 1 m to 2 m deep
(manual)

111 STRUCTURAL WORK

K175 grade concrete

Fixing with plain iron for fixings

foundation, column, and sloof

Installation of foundation and sloof formwork

Erection of column formwork

Beam Formwork Installation

N (oo
I

— =T © |=
o ||| w |
(S [\ [C) N NN
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IV PARTNER WORK
K Masonry Mix 1 SP: 4 PP 30 6
L Distilled-distilled pipe installation 7 3
M Plastering 1 SP: 3 PP 15 mm thick 5 4
N 1 m2 Acian Installation 6 4
0 Broadcast with 1PC:2PP 6 2
\ PILING WORK
Penetration of 20 x 20 cm square concrete piles
P 3 2
3 meters deep
VI OTHER WORK - OTHER
Q Demolition Work 5 2

Source: Processed by Researcher, 2024.

Calculation of Cost Differences Due to Acceleration of Construction Work
The following compares the number of workers before and after the acceleration of construction

work.
Table 9: Number of workers before and after work acceleration
Activity Job Description Number of Workers Before Number of Workers After
code P Acceleration (people) Acceleration (people)
| PREPARATORY WORK
A Site Clearance 3 3
11 EARTHWORKS
Ordinary Land Excavation > 1 m
B 2 2
to 2 m deep
C Backfilling of soil 2 2
D 50 kg sandbag pairing work 4 4
E Ordinary Land Excavation > 1 m 4 4
to 2 m deep (manual)
11 STRUCTURAL WORK
F K175 grade concrete 4 4
G Fixing with plain iron for fixings 4 4
foundation, column, and sloof
Installation of foundation and
H 2 2
sloof formwork
[ Erection of column formwork 2 2
J Beam Formwork Installation 2 2
IV PARTNER WORK
K Masonry Mix 1 SP: 4 PP 6 11
Distilled-distilled pipe
L : ) 3 3
installation
M Plzlalstering 1 SP: 3PP 15 mm 4 4
thick
N 1 m2 Acian Installation 4 4
0 Broadcast with 1PC:2PP 2 2
Vv PILING WORK
Penetration of 20 x 20 cm square
P concrete piles 2 2
3 meters deep
VI OTHER WORK - OTHER
Q Demolition Work 2 2
Source: Processed by Researcher, 2024.
CONCLUSION

The analysis of the split stone masonry construction project in Sungai Sumber Pasinan revealed
that using the Critical Path Method (CPM) reduced the project duration from 71 to 47 working days,
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achieving a 24-day acceleration by adding 11 workers for masonry installation. This demonstrates the
effectiveness of CPM in enhancing project timelines. Future research could examine the long-term
effects of adding workforce on project quality and cost-effectiveness, investigate CPM's applicability in
various disaster response projects, analyze the link between acceleration techniques and worker
productivity, and compare CPM with other project management methodologies to identify optimal
strategies for time and cost management in emergency scenarios.
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