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ABSTRACT

Infrastructure projects, especially in flexible pavement work, are highly dependent on
the use of heavy vehicles. This use is a crucial factor in supporting the success of asphalt road
construction projects, where the production capacity of heavy vehicles plays a vital role in the
progress of project implementation. Therefore, the calculation of production volume capacity
analysis is important. The purpose of this study is to identify the production volume capacity
of work on the construction of the Semarang-Demak Toll Road section 1C KM 35+400 to
KM 36+400, including the capacity of asphalt finishers, dump trucks, pneumatic tire rollers,
and tandem rollers. The method used is the volumetric method, which aims to calculate the
volume and production capacity of heavy vehicles. The results of the analysis show that the
calculation of the volume and productivity of heavy vehicles has been in accordance with the
planned schedule.
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INTRODUCTION

In large-scale civil engineering projects, heavy equipment is essential and plays a crucial
role in determining the success of the project, including in the construction, agriculture,
forestry, and mining sectors. The effectiveness of using heavy equipment not only increases
productivity but also depends on a deep understanding of maintenance costs, operations, and
equipment specifications and functions. The productivity of this heavy equipment is also
influenced by the duration of the work, the topography of the location, and the type of
equipment specifications, so that the wrong choice of equipment can hinder the smooth running
of the project.

METHOD

The research method is described in the flow diagram or research stages in the form of a
flow chart below.
}

Studi Pustaka|

<

Pengumpulan Data
Analisis Durasi &
Kuantitas Pekerjaan
Analisis Harga
Satuan Peralatan
Kesimpulan & Saran



Figure 1. Research Flowchart

Literature study, conducting a literature study from various literature books related to
heavy equipment on projects, especially those related to road projects. Field data is directly
related to the field. The field data is as follows: heavy equipment costs, work implementation
plans, scope of work. The heavy equipment used by the contractor company to work on projects
in the field is as follows: Asphalt Finisher, Asphalt Mixing Plant, Asphalt Sprayer, Compressor,
Dump Truck, Hydraulic Excavator, Motor Grader, Pneumatic Tired Roller, Stone Crusher,
Tandem Roller, TrontonTruck, Vibration Roller, Wheel Loader.

The cycle period to be calculated is the cycle period of the dump truck, hydraulic excavator,
wheel loader.
1) Dump truck
The equation below can be used to calculate the cycle time of a dump truck:
Cm = Cm1 + Cm2 + Cm3; where Cr = cycle period, Cm1 = fixed period (minutes), Cm2 =
loading period, Cms = travel period.
2) Hydraulic excavator
Based on Figure 2 below, the excavator cycle time can be determined.

..............

Figure 2. Excavator Cycle Period

3) Wheel loader
Wheel loader has a fixed period or fixed time of around 10.9 seconds. The filling process

is determined using the V-loading method: Cn = 2 (g + %) + z; where Cry = cycle period

(minutes), D = haul route (m), F = forward speed (m/minute), R = reverse speed
(m/minute); Z = fixed time (minutes).

The specifications of the heavy equipment used in this project are as follows, namely:
1) Asphalt finisher
Spreading width: 2.5 m -6 m
Hooper capacity: 10 tons
Type: Mitsubishi MF55H
2) Hydraulic excavator
Type: Komatsu PC500LC-10 R
Bucket capacity: 3.8 m®
Net engine output: 360 HP

DISCUSSION

The work realization schedule is a breakdown of the project implementation into a series
of steps or work stages. Based on the work schedule that has been approved when the tender
winner was announced, it is known that the construction of the Terbanggi-Kayu Agung Toll
Road Project km 30+100 to km 30+500 is scheduled for 160 effective working days. The
mobility of heavy equipment will take approximately 45 effective working days, and the
finishing work will take approximately 15 effective working days. Thus, the total effective
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working time to complete the main work is approximately 100 days. Therefore, based on the
agreed duration and the calculated production activity capacity, the production volume that can
be seen in Table 1 below can be determined.

Table 1. Operational Activity Production Capacity

No. | Tipe Aktivitas Waktu Kapasitas
Efektif Produksi
Pekerjaan | /hari | /jam
| | (m?) (m?)
1 | Galian 41 717,75 | 86,80
2 | Timbunan 21 | 411,93 | 49,29
3 | Lapis Pondasi 20 47,71 592
[ | Agregat |
4 | Perkerasan 8 77,99 8,75
| Aspal

Production capacity volume analysis is a calculation to determine the working capacity
of heavy equipment per hour adjusted to the topographic conditions of the field. It is important
to conduct a cycle time analysis first because this is fundamental in analyzing the production
capacity of heavy equipment.

Table 2. Cycle Time Analysis of Soil Excavation Work

No | Peralatanyangdipakai | Cycle time (menit)
1 | Dump Truck 043
2 | Hydraulic Excavator 7,55

The analysis of heavy equipment volume capacity is based on the use of the equipment
in the work, and the results can be seen in Table 3 below.

Table 3. Analysis of Heavy Vehicle Volume Quantity in Land Filling Activities

No Kendaraan Berat Kuantitas Volume
Kendaraan Berat

1 Dump Truck 21,54 m3/jam

2 | Motor Grader 1537  m3/jam

3 | Vibration Roller 1977 m3/jam

4 | Wheel Loader 50,86 m3/jam

The productivity of heavy equipment can be seen in Table 4 below, the condition is
obtained based on field activities as in the analysis that has been carried out previously.

Table 4. Average Quantity of Heavy Vehicles in Soil Excavation Activities
N | Peralata | Volume Kapasit ["Wakt Jumla
o. | nberat | pekerja as u h alat
yang an Volume | kerja
dipakai Peralat | efekti
an f
berat |
(m3/ja
m | !
151,51 2

(m3/ja

[ 1 m)
1 | Dump

| Truck |
2 | Hydraul | 7786

ic

Excavat

| or

5577 | 39

“«

CONCLUSION

From the discussion above we get the following formulas: the most effective and
productive time period in working on this project is around 110 days; This project uses the
following operational production vehicles:

1) Asphalt finisher;

2) Dump truck;
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3) Hydraulic excavator;
4) Motor grader;

5) Pneumatic tired roller;
6) Tandem roller;

7) Vibration roller;

8) Wheel loader.
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