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Abstract

The rapid development of technology drives competition and efficiency in Information Technology
projects. Toll road projects in Indonesia, such as the Trans Sumatra Toll Road and inner-city toll
roads in Jakarta, face challenges of delays. The Critical Path Method (CPM) is used to plan and
evaluate these projects for improved efficiency. Evaluation of project plans is necessary to
complete pending tasks. This descriptive research utilizes Job and Activity Analysis to collect
guantitative data on time, cost, and resources from construction activities on the Sumatra Toll
Road. The collected data is then processed using CPM to create a schedule, identify critical paths,
and evaluate float times. The research provides efficient project scheduling recommendations to
complete the remaining tasks on the Sumatra Toll Road project. The study concludes that by
adhering to the schedule, the project can be completed on time. Delays in previous projects were
primarily caused by land acquisition issues. To prevent further schedule delays, preventive
strategies and resource augmentation should be considered. In summary, this research contributes
efficient project scheduling recommendations to complete the remaining tasks on the Sumatra Toll
Road project.
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1. INTRODUCTION

The rapid development of world technology provides competition in an increasingly
competitive environment, companies are expected that companies need to complete projects
providing Information Technology services that need to be carried out with efficient use of time
and resources (Mazlum (2015), Kholil (2018)), as well as increased productivity company and
customer satisfaction (Taghipour, 2020). Inefficient project realization causes the use of company
time and resources to exceed plans (Kholil, 2018). Realizing the project according to the plan will
help the company ensure the profits and costs incurred during the project. This also happens in road
construction projects. Presidential Regulation Number 117 of 2015 concerning the Acceleration of
Toll Road Development in Sumatra was enacted on October 22, 2015. The Trans Sumatra Toll
Road is one of the National Strategic Projects so it has a clear target for completion. However, in
its implementation there are certainly many parties involved. Therefore, project planning must
involve all parties, including the local government in charge of land acquisition. The completion
project for one of the Trans Sumatra toll roads, which should have been completed within a target
time of 2 years, has in fact been delayed until the 4th year. Over the past 2 years, human, material
and capital resources have been prepared, resulting in a cost increase of 11%. from the original
plan. Therefore, in this study a comprehensive project plan will be prepared using the Critical Path
Method (CPM) for the remaining stages of the work. Using this method can also increase the
accuracy of cost and time use (Habibi, 2018). Project duration can also be ensured with this
approach, according to research conducted by Burgelman (2018). The use of this method can also
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be carried out in medium-sized companies and can obtain good results on project scheduling and
measurable completion times (Karabulut, 2017).

Delays in toll road projects in Indonesia do not only occur in Sumatra. The same thing also
happened in Jakarta in the construction of inner-city toll roads. The main problems that caused the
delay included: the stages of work that were not according to schedule, delays in the delivery of
materials, the influence of traffic in the area around the project, and rising fuel prices
(Maddeppungeng, 2019). As for the things that cause delays in the start of construction projects
due to pre-design problems, delays in contractor payments to suppliers and labor, contractor
financial administration, to the influence of weather (rainy season) on project implementation
(Alaydrus, 2018). To overcome delays that have occurred in project implementation, it is necessary
to evaluate the project plan that has been prepared and plan a schedule for efficient completion of
project activities in the future. In this research, project scheduling will be used using the CPM
method to evaluate the condition of the project over the last 4 years and provide recommendations
regarding what needs to be done to complete the remaining project work.

Figure 1. Project S-Curve

2. LITERATURE REVIEW
2.1 Project management

A project is a series of activities carried out only once, its implementation is limited to a
certain time (Tampubolon, 2004). Projects can also be part of an organization's temporary work
program to achieve organizational goals (Munawaroh, 2003). A project can also be defined as a set
of organized activities to convert resources into value-added products in one cycle, with the
provisions according to the agreed agreement so that implementers must be able to manage them
effectively and efficiently (Malik, 2010).

2.2  Critical Path Method (CPM)

Critical path method Critical path method (CPM) according to Levin and Kirkpatrick (1972),
namely a method for planning and supervising projects, is the most widely used system among all
other systems that use the principle of network formation. The CPM method is widely used by
industry or construction projects. This method can be used if the duration of the work is known and
does not fluctuate too much. Meanwhile, Siswanto (2007) defines CPM as a project management
model that prioritizes costs as the object being analyzed. CPM is a network analysis that seeks to
optimize total project costs by reducing total project completion time. Using the CPM method can
save time in completing various stages of a project.
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3. RESEARCH METHODS
3.1  Types of research

The type of research used is descriptive research with the type of Job and Activity Analysis.
This type of research focuses on the activities and work of a person or group of people to get
critical path recommendations in project planning (Sinulingga, 2011). The activities that are the
focus of this research are project activities that have not been completed (on progress or due). In
this study a schedule will be prepared containing critical paths, slack time, and resource
requirements that can serve as a tool for monitoring the progress of project work going forward.

3.2 Research Objects and Time

Because this research is based on work and activity analysis, the object of this research is the
work and activities carried out in the project. This study uses past data from project activities
carried out. The project studied is a construction project for one of the toll road sections in
Sumatra. This aims to be able to arrange a schedule for the implementation of activities that have
been delayed, and what strategies can be taken in the future to prevent further delays than planned.
The method used as an analytical approach is the Critical Path Method (CPM). This method uses
activities, time, relationships between activities, resources used to achieve activity targets. From the
preparation of the Network Diagram it will also show the path of activities that should be
considered so that the completion of project activities is not late (Mazlum and Guneri, 2015).

3.3 Data Types and Sources

The data that needs to be obtained in this study are as follows:

1) Activities carried out

2) The time needed to complete these activities

3) Costs incurred in each activity

4) Resources used in each activity (labor, machinery/tools)

5) Relationship between activities

All of the data collected is quantitative in nature except for the relationship between
activities whose data is qualitative. The entire data is taken based on the company's historical data
and includes secondary data because it is taken based on company records.

3.4 Analysis Method

Data analysis is used based on the relationship between activity sequence, critical path, and
float. When there is still free float available, project activities can be advanced or reversed for the
function of efficiency (utility) and effectiveness (usage) of existing resources. The CPM method
focuses on activities that can be carried out without disrupting the overall project schedule and can
be carried out within the estimated timeframe. Process crashing may be necessary in several
overlapping activities that require the same resources (labor). Scheduling the project will also
ensure that the project will not be late all the time the critical path is met and non-critical activities
are still carried out within the estimated timeframe. In this way, a comparison of scheduling
between actual and these two methods can be obtained.
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4. RESULTS AND DISCUSSION
4.1 Description of Existing Conditions

This Sumatra toll road section project is a project that should have been completed. As a
typical cross-sectional illustration of this work, it can be seen in Figure 4.1 below:
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Figure 2 Typical cross section
4.2 Critical Activity Determination
Critical activities can be determined after inputting activities and the relationship between
activities in them. The way to determine critical activities using Microsoft Project is done by: view
>> Data >> Group by: Critical. This is done to be able to obtain critical activities in order to obtain
critical activities as shown in Table 1.

Table 1 Critical Activities

Activity Duration | Start Finished
Critical: Yes 191d Fri 03/23/23 Tue 09/30/23
Common Borrow Material 5 - 10 km 126 days Thu 03/23/23 Sun 06/08/23
Basic Soil Preparation 154 days Thu 03/23/23 Sun 03/09/23
Drainage Layer 159 days Thu 03/23/23 Fri 08/09/23
Lean Concrete (t = 10 cm) 163 days Thu 03/23/23 Tue 12/09/23
Concrete Pavement 172 days Thu 03/23/23 Thu 09/21/23
Concrete Barrier Single Face 181 days Thu 03/23/23 Sat 09/30/23

In addition to critical activities, this plan will also obtain non-critical activities. These critical
activities are activities that can still be postponed at certain intervals without disrupting the final
project activity. The activities can be seen in Table 2.

Table 2. Non-Critical Activities

Activity Duration | Start Finished
Critical: No 188d Fri Sat
03/23/23 09/28/23
Start 1 day Fri 03/24/23 | Fri 03/24/23
GENERAL 180 days Thu Fri 29/09/23
03/23/23
Traffic Management and Safety 179 days Thu Mon
03/23/23 28/09/23
Mobilization 179 days Thu Mon
03/23/23 28/09/23
Work and Handling of Existing Water Streams 179 days Thu Mon
03/23/23 28/09/23
Environmental Handling 179 days Thu Mon
03/23/23 28/09/23
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Table 2. Non-Critical Activities

Activity Duration | Start Finished
Quality management 180 days Thu Fri 29/09/23
03/23/23
Workplace Cleaning 21 days Thu Wed
03/23/23 12/04/23
Tree Cutting, he. > 30 cm - 50 cm 0.28 days | Sun Sun
26/03/23 26/03/23
Tree Cutting, he. > 50 cm - 75 cm 7 days Sun Sat 01/04/23
26/03/23
Tree felling > 75 cm 7 days Sun Sat 01/04/23
26/03/23
Demolition of Concrete Structures 0.07 days | Thu Thu
03/23/23 03/23/23
House Demolition 21 days Thu Sun
06/04/23 07/05/23
Demolition of Asphalt or Concrete Pavement 0.14 days | Thu Thu
03/23/23 03/23/23
Normal Excavation for Stockpiles Max 5 km 84 days Thu Sun
03/23/23 25/06/23
Ordinary excavation for disposal (waste) max 5 km 49 days Thu Sun
03/23/23 05/21/23
Ordinary excavation for disposal (waste) max 5 km 49 days Thu Sun
03/23/23 05/21/23
Common Borrow Material 10 - 15 km 116 days Thu Thu
03/23/23 07/27/23
Common Borrow Material 15 - 20 km 116 days Thu Thu
03/23/23 07/27/23
Common Borrow Materials 20 - 25 km 70 days Thu Sun
03/23/23 11/06/23
Free Drain Granular Material 75 days Tue Wed
04/04/23 06/28/23
Granular Backfill 75 days Wed Sun
03/05/23 07/16/23
Geotextile Separator (Class 1) 75 days Thu Fri 23/06/23
03/30/23
Plastic Filter Woven (Geotextile Stabilizer) 21 days Thu Sun
06/04/23 07/05/23
Piled Land For Preloading 60 days Fri 23/06/23 | Mon
08/21/23
Vertical Drop Monitoring 60 days Fri 23/06/23 | Mon
08/21/23
Borlog Test 21 days Fri 03/31/23 | Mon
01/05/23
CPTu Test 21 days Fri 03/31/23 | Mon
01/05/23
Structure Excavation Depth 0 -2 m 28 days Mon Thu
27/03/23 04/05/23
Structure Excavation Depth 2 - 4 m 35 days Sat 01/04/23 | Tue
05/16/23
Blank Stone Pair (Blinding Stone) 28 days Sat 20/05/23 | Fri 16/06/23
Reinforced Concrete Culvert Pipe, @ 60 cm, Type B 133 days Thu Sun
06/04/23 08/27/23
Reinforced Concrete Culvert Pipe, @ 120 cm, Type B 84 days Sun Wed
02/04/23 05/07/23
Ground channel, type DS-1 164 days Thu Wed
03/23/23 13/09/23
DS-3 channel 133 days Thu Sun
06/04/23 08/27/23
Concrete channel, type DS-3a 133 days Thu Sun
06/04/23 08/27/23
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Table 2. Non-Critical Activities

Activity Duration | Start Finished
Channel DS-3 U - Ditch 133 days Thu Sun
06/04/23 08/27/23
Stone Masonry Channel, type DS-5A 133 days Wed Sat 02/09/23
12/04/23
Channel DS-5 150 days Fri 07/04/23 | Mon
14/09/23
Semicircular Channel, type DS-8 150 days Wed Tue
12/04/23 09/19/23
Channel , type DS-10 84 days Tue Mon
04/07/23 25/09/23
Catchbasin, Type DC-1 133 days Thu Sun
06/04/23 08/27/23
Inlet Drain, Type DI-5 14 days Thu Sun
06/04/23 30/04/23
Outlet Drain, Type DO-1 14 days Thu Sun
06/04/23 30/04/23
Outlet Drain, Type DO-5 14 days Thu Sun
06/04/23 30/04/23
Porous materials for backfill or filter materials 133 days Sun Wed
02/04/23 08/23/23
Perforated Pipe for Subsurface Drainage Dia. 6 Inch 133 days Sun Wed
02/04/23 08/23/23
Class A Aggregate Underlay 105 days Sat 03/25/23 | Tue
07/18/23
Bitumen Coated Absorb Binder (Prime Coat) 30 days Sun Mon
08/27/23 25/09/23
Adhesive Coated Bitumen (Tack Coat) 30 days Sun Mon
08/27/23 25/09/23
Asphalt Concrete Binder Course 30 days Mon Tue
08/28/23 09/26/23
Asphalt Concrete Wearing Course 30 days Wed Mon
08/30/23 28/09/23
Asphalt Pen.60/70 30 days Mon Tue
08/28/23 09/26/23
Concrete Pavement, Double Wire Mesh 105 days Fri 07/04/23 | Mon
07/31/23
Concrete Pavement, Single Wire Mesh 105 days Fri 07/04/23 | Mon
07/31/23
Capping Layer 56 days Sat 03/25/23 | Tue
30/05/23
Structural Concrete Class B-1-1a (Reinforced Concrete 28 days Sun Sat 26/08/23
Floors of U/I Prestressed Concrete Girders) 30/07/23
Class B Concrete - 1-1a (Slab) using 1mm thick Bondeks | 21 days Sun Sat 29/07/23
Plate 09/07/23
Class B-1-2 Structural Concrete (Diaphragm From U/I 42 days Sun Sat 08/19/23
Prestressed Concrete Girder) 09/07/23
Class B-1-3 Structural Concrete (Reinforced Concrete 48 days Mon Sat 06/24/23
Pier Head) 08/05/23
Structural Concrete Class B-1-4 (Reinforced Concrete 42 days Fri 05/05/23 | Mon
Column from Pier) 15/06/23
Class B-1-6 Structural Concrete (Barrier Concrete) 42 days Sun Sat 09/16/23
06/08/23
Class B -1 Concrete (Pile Cap, Abutment, Step Plate, Ret. | 28 days Sun Sat 09/23/23
Wall & Plant Box) 08/27/23
Class C-1 Structural Concrete (Abutments, Pier Footings, | 100 days Mon Tue
Retaining Walls, Footing Plates) 01/05/23 08/08/23
Class C-2 Structural Concrete (Culverts - Box Culverts) 84 days Wed Sat 07/15/23
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Table 2. Non-Critical Activities

Activity Duration | Start Finished
12/04/23

Class C-4 Structural Concrete (Precast Slabs for Bridge 42 days Fri 04/28/23 | Thy

Floors) 08/06/23

Class D Structural Concrete 84 days Wed Tue
05/17/23 08/08/23

Class E Structural Concrete 84 days Sat 04/15/23 | Tue

07/18/23

BJTD-40 Threaded Reinforcing Steel Bar 112 days Thu Sun
03/23/23 07/23/23

Anchors and Accessories (Fix) 56 days Thu Wed
05/18/23 12/07/23

Anchors and Accessories (Move) 56 days Thu Wed
05/18/23 12/07/23

PC-I Girder Nominal Span 15.10m to 17.0m, H=1.40m, 14 days Sun Sat 08/07/23

Installation 25/06/23

PC-I Girder Nominal Span 17.00m to 20.0m, H=1.40m, 14 days Sun Sat 08/07/23

Installation 25/06/23

PC-I Girder Nominal Span 25.00m to 27.0m, H=1.60m, 14 days Sun Sat 08/07/23

Mounting 25/06/23

PC-I Girder Nominal Span 30.00m to 32.0m, H=1.70m, 14 days Sun Sat 08/07/23

Installation 25/06/23

PC-I Girder Nominal Span 39.00m to 41.0m, H=2.10m, 14 days Fri 05/26/23 | Thy

Provision 08/06/23

PC-I Girder Nominal Span 39.00m to 41.0m, H=2.10m, 14 days Sun Sat 08/07/23

Mounting 25/06/23

PC-I Girder Nominal Span 44.00m to 46.0m, H=2.10m, 14 days Sun Sat 08/07/23

Installation 25/06/23

Provision of pretensioned round concrete piles, dia. 60 cm | 84 days Mon Mon

(Type B) 27/03/23 29/06/23

Provision of Pretensioned Square Concrete Piles, 25 x 25 | 56 days Mon Thy

cm (Type A) 27/03/23 01/06/23

Installation of pretensioned circular concrete piles, dia. 84 days Mon Mon

60cm (Type B) 10/04/23 13/07/23

Installation of Pretensioned Box Concrete Piles, 25 x 25 56 days Mon Mon

cm (Type A) 10/04/23 15/06/23

Additional Fees for Payment Item 10.05 (2) if carried out | 14 days Fri 05/05/23 | Thu

in the River Flow 05/18/23

Pre Boring 14 days Fri 04/14/23 | Mon

08/05/23

Dynamic Loading Test for Round Concrete Piles D=60 14 days Tue Mon

cm 04/07/23 07/17/23

Expansion Joint Strip Seal Joint Type Heavy Duty (<80 30 days Sun Mon

mm) 08/13/23 09/11/23

Expansion Joint Strip Seal Joint Type Light Duty (<50 30 days Sun Mon

mm) 08/13/23 09/11/23

Elastomeric Bearing Pad 450 x 550 x 83 (Mov) 14 days Sun Sat 08/07/23
25/06/23

Elastomeric Bearing Pad 600 x 600 x 83 (Mov) 14 days Sun Sat 08/07/23
25/06/23

Elastomeric Bearing Pad 350 x 400 x 40 (Mov) 14 days Sun Sat 08/07/23
25/06/23

Elastomeric Bearing Pad 450 x 500 x 60 (Mov) 14 days Sun Sat 08/07/23
25/06/23

Elastomeric Bearing Pad 350 x 400 x 40 (Fix) 14 days Sun Sat 08/07/23
25/06/23

Elastomeric Bearing Pad 450 x 500 x 60 (Fix) 14 days Sun Sat 08/07/23
25/06/23

Ruber Sheet 14 days Sun Sat 08/07/23
25/06/23
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Table 2. Non-Critical Activities

Activity Duration | Start Finished
Elastomeric Bearing Pad 600 x 600 x 83 (Fix) 14 days Sun Sat 08/07/23
25/06/23
Elastomeric Bearing Pad 450 x 550 x 83 (Fix) 14 days Sun Sat 08/07/23
25/06/23
Drainage Pipe D=20 cm with Fittings and Supports 42 days Fri 04/08/23 | Mon
14/09/23
Drainage Pipe D=15 cm with Fittings and Supports 42 days Fri 04/08/23 | Mon
14/09/23
Deck Drain Type 1 with Accessories 21 days Sun Sat 08/19/23
30/07/23
Solid Sodding 180 days Thu Fri 29/09/23
03/23/23
Gabion With Wire Coated Galvanized 91 days Thu Sun
03/23/23 02/07/23
Kali Stone Couple 105 days Thu Sun
03/23/23 07/16/23
Slope Protection with Concrete Blocks 105 days Thu Sun
03/23/23 07/16/23
Vehicle Guardrail Type A 175 days Thu Sun
03/23/23 09/24/23
Guardrail End Section 14 days Fri 09/15/23 | Mon
28/09/23
End Beam Guardrail 3 Waves 14 days Fri 09/15/23 | Mon
28/09/23
Crash Cushion 100 Km/Hour 14 days Fri 09/15/23 | Mon
28/09/23
Chainlink Fence 60 days Sun Wed
30/07/23 27/09/23
Regulatory and Warning Signs Type - Al 81 days Sun Wed
09/07/23 27/09/23
Regulatory and Warning Signs Type - A2 81 days Sun Wed
09/07/23 27/09/23
Regulatory and Warning Signs B-1 81 days Sun Wed
09/07/23 27/09/23
Regulatory and Warning Signs B-2 81 days Sun Wed
09/07/23 27/09/23
Type C Regulatory and Warning Signs 81 days Sun Wed
09/07/23 27/09/23
Height and Width Limit Warning Signs 81 days Sun Wed
09/07/23 27/09/23
Left Lane Width Warning Sign 81 days Sun Wed
09/07/23 27/09/23
Guidance Sign Type A-2 81 days Sun Wed
09/07/23 27/09/23
Guidance Sign Type A-3 81 days Sun Wed
09/07/23 27/09/23
Directional Signs Type A-4 81 days Sun Wed
09/07/23 27/09/23
Directional Signs Type B-1 81 days Sun Wed
09/07/23 27/09/23
Type C Direction Signs 81 days Sun Wed
09/07/23 27/09/23
Type D Direction Signs 81 days Sun Wed
09/07/23 27/09/23
Direction Signs Type D-2 81 days Sun Wed
09/07/23 27/09/23
PUPR Logo Ornament 84 days Fri 23/06/23 | Mon
14/09/23

International Journal of Social Science, Educational, Economics, Agriculture Research, and Technology (IJSET)
E-ISSN: 2827-766X | WWW.IJSET.ORG



INTERNATIONAL OURNAL OF SOCIAL SCIENCE, EDUCATIONAL, ECONOMICS, AGRICULTURE RESEARCH, AND TECHNOLOCY

Table 2. Non-Critical Activities

Activity Duration | Start Finished

"HK Logo Ornament (""Innovation For Solutions™")" 84 days Fri 23/06/23 | Mon
14/09/23

"Logo Ornament (""Advanced Indonesia™)" 84 days Fri 23/06/23 | Mon
14/09/23

"Logo Ornament (""Indrapura - Kisaran Toll Road"")" 84 days Fri 23/06/23 | Mon
14/09/23

Road Markings, Type A (General Application) 86 days Tue Wed
04/07/23 27/09/23

Rumble Strip 14 days Thy Wed
07/09/23 20/09/23

Concrete Kerbs, Type A 91 days Fri 02/06/23 | Mon
31/08/23

DS-Kerb 140 days Sun Wed
02/04/23 08/30/23

Single Barrier (Type B height 115 cm) 147 days Thu Sun
06/04/23 10/09/23

Nyamplung (Calophylum Inophylium) 112 days Thu Wed
05/18/23 06/09/23

Bungur (Largersiroemia Indica) 112 days Thu Wed
05/18/23 06/09/23

Bintaro (Cerbera Oddia) 112 days Thu Wed
05/18/23 06/09/23

Fruit Butterflies 112 days Thu Wed
05/18/23 06/09/23

Jati Mas 112 days Thu Wed
05/18/23 06/09/23

Bamboo Tree 2.5 m high 112 days Thu Wed
05/18/23 06/09/23

Sea Fir Tree 2 m high 112 days Thu Wed
05/18/23 06/09/23

Umbrella Sunshade Tree 2 m high 112 days Thu Wed
05/18/23 06/09/23

Ketapang Kencana tree 2 m high 112 days Thu Wed
05/18/23 06/09/23

Spatodhea tree 2 m high 112 days Thu Wed
05/18/23 06/09/23

Steering Bench, Type B 56 days Fri 07/28/23 | Thu
09/21/23

Patok Rumija, Type A 56 days Fri 07/28/23 | Thu
09/21/23

RUMIJA Fence, Type 1 (Concrete Panel) 140 days Thu Sun
04/13/23 10/09/23

RUMIJA Fence, Type 2 (Barbed Wire) 140 days Thu Sun
04/13/23 10/09/23

RUMIJA Fence, Type 3 (BRC) 28 days Mon Sun
08/28/23 09/24/23

PJU lamp, Height 13 m, Type A (1 x 150 Watt), LED 28 days Mon Wed
Type, Smart System 17/08/23 13/09/23

PJU lamp, Height 13 m, Type B (2 x 150 Watt), LED 28 days Mon Wed
Type, Smart System 17/08/23 13/09/23

Tower Light (High Mast), Height 35 m 28 days Mon Wed
17/08/23 13/09/23

LPL Lights (Traffic Control Lights) Type 1 28 days Mon Wed
17/08/23 13/09/23

LPL Lights (Traffic Control Lights) Type 2 28 days Mon Wed
17/08/23 13/09/23

40 Watt LED Tunnel/Under Bridge Lights, Type BVP 28 days Mon Wed
281/Equivalent 17/08/23 13/09/23

Flashing Light 28 days Mon Wed
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Table 2. Non-Critical Activities

Activity Duration | Start Finished
17/08/23 13/09/23
Tower Light Lightning Protection (Including Grounding 28 days Mon Wed
and Grounding Boxes) 17/08/23 13/09/23
NYFGBY 2C Cable - 10 mm2 84 days Thy Wed
08/06/23 08/30/23
NYFGBY 4C cable - 10 mm2 84 days Thy Wed
08/06/23 08/30/23
NYFGBY 4C cable - 16 mm2 84 days Thy Wed
08/06/23 08/30/23
NYFGBY 4C cable - 25 mm2 84 days Thy Wed
08/06/23 08/30/23
NYFGBY 4C cable - 35 mm2 84 days Thy Wed
08/06/23 08/30/23
BC cable - 10 mm2 84 days Thy Wed
08/06/23 08/30/23
PJU Panel (Including Box and Foundation) 28 days Mon Sun
07/08/23 03/09/23
PLN Meter Panel Boxes and Foundations 28 days Mon Sun
07/08/23 03/09/23
LPL Control Panel (LPL Foundation & Box Panel) 28 days Mon Sun
07/08/23 03/09/23
Electric control body 28 days Mon Sun
07/08/23 03/09/23
LPL lamp safety iron pole 28 days Mon Sun
07/08/23 03/09/23
Cable Protector or cable channel groove 90 days Thy Tue
08/06/23 05/09/23
Cable dugouts or cable channel grooves 90 days Thy Tue
08/06/23 05/09/23
"Galvanized Pipe @ 6" (2 way)" 90 days Thy Tue
08/06/23 05/09/23
Utility Pipe, type 3 90 days Thy Tue
08/06/23 05/09/23
PLN 240 kVA Power Connection 90 days Thy Tue
08/06/23 05/09/23
5 Island Toll Gate 90 days Thy Tue
08/06/23 05/09/23
Provisional Sum for Redirection and Existing Utility 112 days Thu Sun
Protection 03/23/23 07/23/23
Gateway Office 120 days Thu Mon
03/23/23 07/31/23

The results for the display of resource analysis can be seen in the image below

0 1

“«

L m || oofar]m]m Pesk Units 105 | 143 | 168 | 169 |15525] 120 | 108

Figure 3. Comparison of labor requirements based on CPM analysis and project realization
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4.3 Project Evaluation

Based on the visualization and critical and non-critical activities that exist on the project, if
the project is implemented under current conditions, it will be able to reach the completion target
by the end of September. This is of course taking into account several things such as all critical
activities are not done too late, and no non-critical activities exceed the latest finish that has been
set based on the time standard. The problem of late completion of previous project activities after
being traced was caused by delays in land acquisition by the local government. This causes the
schedule to be delayed which will ultimately cause the completion of the project to be delayed.

5. CONCLUSION
5.1 Discussion of Delays in Project Completion

In a road construction project, there are many parties involved. These parties include the
Central Government, Regional Government, Stakeholders, Communities, to the Judiciary
Institution. All of these must synergize to be able to complete the project within the desired
deadline. In the case at hand, the delay in completing this project was caused more by the activities
of third parties who were late in carrying out land acquisition. This caused the project to start too
late.

5.2  Discussion of Activities that Need to be Scheduled
The activities that need to be scheduled to be carried out in the completion of this project

consist of the following activity groups:

General activity group

Workplace cleaning activity group

Demolition activity group

Earthwork activity group

Structure excavation activity group

Drainage activity group

Subgrade activity group

Subbase activity groups

Pavement activity group

©CoN>T~wdE
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10. Concrete structure activity group

11. Structural steel work activity group

12. Other work activity groups

13. Traffic light lighting and electricity activity group

14, Toll plaza activity group

15. Existing utility switching and protection activity groups
16. Facility activity groups and toll gates

It is this entire group of activities that still needs to be scheduled so that the project can be
completed by the desired deadline at the end of September.

5.3 Discussion of the Project Schedule with the CPM Method

To be able to complete this project with the remaining activities, work is required to start
from March 24 2023 to September 30 2023. In contrast to without CPM scheduling, the completion
of the project could be delayed if it is not scheduled with CPM. If there are activities that can cause
delays, they can be mitigated from the start.

5.4  Further Discussion of Strategies to Prevent Project Schedule Delays

In order to prevent further project delays, it is very important for the project leader to be able
to complete critical activities according to the deadlines that have been set through this CPM
method. If there are indications that it will cause the schedule to be late, then additional resources
become necessary. The critical activities that need to be considered in completing this project can
be seen in Table 3 below.

Table 5.1. Critical Activities

Activity Duration | Start Finished
Critical: Yes 191d Fri 03/23/23 Tue 09/30/23
Common Borrow Material 5 - 10 km 126 days Thu 03/23/23 Sun 06/08/23
Basic Soil Preparation 154 days | Thu 03/23/23 Sun 03/09/23
Drainage Layer 159 days Thu 03/23/23 Fri 08/09/23
Lean Concrete (t = 10 cm) 163 days | Thu 03/23/23 Tue 12/09/23
Concrete Pavement 172 days Thu 03/23/23 Thu 09/21/23
Concrete Barrier Single Face 181 days Thu 03/23/23 Sat 09/30/23

For causes of delay due to other parties, then for the next project it is necessary to set clear
rules and penalties so that each party involved in this project will always complete their activities
according to a predetermined schedule.

6. CONCLUSION

The conclusions from this study are as follows:

1. The cause of the delay in this project was due to other parties, especially in terms of
land acquisition

2. Activities that need to be scheduled to achieve the expected targets are grouped into 16
activity groups as follows: General activity group, Workplace cleaning activity group,
Demolition activity group, Earthwork activity group, Structure excavation activity
group, Drainage activity group, Subgrade activity group, Group subbase activity,
Pavement activity group, Concrete structure activity group, Structural steel work
activity group, Miscellaneous work activity group, Traffic light and electrical lighting
activity group, Toll plaza activity group, Existing utility diversion and protection
activity group, Activity group facilities and toll gates.
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3. The schedule obtained using the CPM method is that the schedule needs to be prepared
from 24 March 2023 to 30 September 2023.

4. A strategy that can be implemented to prevent project delays is to ensure that each
critical activity is carried out according to the deadline set. Because, any delay in critical
activities will cause the project schedule to be delayed. Resources for the critical path
must be really paid attention to, so that there are no delays on the critical path. To
prevent delays in the project in the future, the parties involved need to arrange rewards
and punishments so that the project can be completed well. Or by taking over activities
on critical paths carried out by sub contractors or even replacing subcontractors who do
not perform on the work
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