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Abstract

In planning a building or infrastructure, various methods and strategies are needed to achieve the target for
timely completion, resulting in a strong and beautiful quality building. Structural components such as
foundations, columns, beams, and plates play an important role in supporting the establishment of a building. To
produce the quality of the structural components required special skills in doing the job. Formwork has an
important value as a mold (formwork) to form the dimensions of the structural components that have been
planned. In this study, we will discuss the comparison of usage related to the cost and time of using different
column formwork, namely semi-system formwork and aluminum formwork used to build multi-storey
buildings. From the two types of formwork, the budget for formwork work will be analyzed to obtain an
economical budget and efficient time.

The comparative analysis of formwork semi system and formwork aluminum get results, for formwork semi
system requires a cost of Rp. 1,366,460,000 with an implementation time of 35 days while using aluminum
formwork is Rp. 1,114,460,000 with an implementation time of 20 days. This means that using semi system
formwork is more expensive by Rp. 252,000,000 compared to semi system formwork. Meanwhile, the
implementation time for aluminum formwork is 15 days faster than semi-system formwork.
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1. Introduction

In planning a building or infrastructure, various methods and strategies are needed to achieve the target
for timely completion, resulting in a strong and beautiful quality building. Structural components such as
foundations, columns, beams, and plates play an important role in supporting the establishment of a building. To
produce the quality of the structural components required special skills in doing the job. Formwork has an
important value as a mold (formwork) to form the dimensions of the structural components that have been
planned. In this study, we will discuss the comparison of usage related to the cost and time of using different
column formwork, namely semi-system formwork and aluminum formwork used to build multi-storey
buildings. From the two types of formwork, the budget for formwork work will be analyzed to obtain an
economical budget and efficient time.

The Osaka Riverview Apartment Development Project has 3 towers, namely Tower A, Tower B, and
Tower C. Among the three towers, Tower C experienced a delay where the deviation of the delay was 4.8%.
Factors that cause delays include delays related to material and labor. This disrupts the work of none other than
the formwork work.

2.2. Methodology
2.1. Research Location and Time

This research was conducted on a project built by PT. Majumapan Bangunindo in the beautiful kapok
beach area, North Jakarta. The project that will be the subject of this research is the construction of a 3 tower
building with 32 floors, which was carried out in 2019 with a planned completion in 2022.

2.2. Data Collection
The data collection required is primary data and secondary data. The primary data in this study were
obtained directly from the respondents by reviewing the field and interviewing experts.
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Secondary data is a collection of data and information obtained from the literature and theories that have
existed before. Then the existing data will be used as a hypothesis material in the process of running this
research. Other supporting data are work drawings, work schedules and bill of quantity, from the collected data
it will be processed and produce data analysis, from the analysis of these data conclusions and suggestions can
be drawn from the research.

3. Results and Analysis
3.1. Research data

The formwork in the Osaka Riverview Apartment Project is implemented using the Semi System and
Aluminum Formwork method. Both calculations use the volume and procurement of materials and tools that are
almost the same, only a few are different, one example of the Semi System support mainly using scaffolding
while the Aluminum Formwork uses vertical support. In this study, it is limited from the vertical elements
(columns) from the 20th floor to the 24th floor which is located in tower C.

Table 1. Floor Column Identification

i i Volume
No Coét;}rg:rWTZﬁe/ Concrete Quality p Dlmelz_nsmn - Qty /(LrJT?zi)t Iﬁg’;l
1 C1 Fc45Mpa+Fal5% 04 0.9 2.3 3 5.98 17.94
2 C1A Fc45Mpa+Fal5% 04 0.9 23 13 5.98 77.74
3 C1B Fc45Mpa+Fal5% 0.2 0.9 2.3 4 5.06 20.24
4 C2 Fc45Mpa+Fal5% 04 0.9 2.3 6 5.98 35.88
5 C4 Fc45Mpa+Fal5% 04 0.9 23 15 5.98 89.7
6 SW 2A Fc 45Mpa + Fa 15% 1.696 2.3 1 3.90 3.90
7 SW 2B Fc 45Mpa + Fa 15% 1.696 2.3 1 3.90 3.90
8 SW 3A Fc 45Mpa + Fa 15% 1.74 2.3 1 4.00 4.00
9 SW 3B Fc 45Mpa + Fa 15% 1.82 2.3 1 4.19 4.19
10 SW 4 Fc 45Mpa + Fa 15% 3.85 2.3 1 8.86 8.86
11 SW5 Fc45Mpa+Fal5% 04 375 23 2 19.09 38.18
12 SW 5A Fc45Mpa+Fal5% 04 345 23 2 17.71 35.42
Sub Total 50 90.62 339.94

Table 2. Identify the Column under review

Sub Total 20 Floor 339.94 m?2
Sub Total 21 Floor 339.94 m?2
Sub Total 22 Floor 339.94 m?2
Sub Total 23 Floor 339.94 m?2
Sub Total 24 Floor 339.94 m?2
Total Overall Floor reviewed 1699.72 m?2

3.2. Formwork Work Time Analysis

In the time analysis to be carried out, the duration is obtained from the analysis of productivity and cycle
time, then after obtaining the total duration of the work of the two work methods, a comparison is made to the
time performance of the two methods which can be seen in the table below.
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Table 3. Time Comparison Analysis Results

Duration Duration
No Work item (Minutes) (Minutes)
Semi System Aluminum
1 Loading time
- Prepare materials & equipment 20 5
2 Instailing time
- Column shoe installation 10 5
- Formwork installation 20 15
- Reinforcement 10 5
Total duration (Minutes) 60 30
Difference 30

3.2.1. Semi System Formwork Time Analysis
Is known :
Total Total number of columns = 50 pieces
Outside the total area of the column = 339.94 m?2
The size of 1 set of formwork is taken the average area of the formwork

area _ 339.94
Total column =~ 50

=6.79 set ~ 6.8 set

. area 339.94
" uk.1set  14.95

So =499 ~ 50 set

Number set 1 Floor x time = 50 x 60 minutes = 3000

Time /set _ 3000
Effective working time 420

= 7.14days ~ 7 days

3.2.2. Semi System Formwork Time Analysis
area 339.94

uk.1 set 6.8 9.9 ~ 50 set

Number set 1 Floor x time = 50 x 30 minutes = 1500

Time /set _ 1500
Effective working time 420

= 3.57 days ~ 4 days

3.3. Cost Comparison Analysis

Cost analysis is needed to determine the amount of costs required for each implementation method used
in the implementation of construction projects. To get a cost comparison analysis between semi-system
formwork and aluminum formwork, process the data obtained from the Osaka Riverview Apartment Project,
including the volume of work, labor cost analysis, and unit price analysis.
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Table 4. Column Formwork Volume

Work item Unit Volume
A Column (Vertical)
Column 20 Floor m?2 241.5
Column 21 Floor m2 241.5
Column 22 Floor m? 241.5
Column 23 Floor m?2 241.5
Column 24 Floor m? 241.5
Sub Total 1207.5
B. Shearwall (Vertical)
Shearwall 20 Floor m?2 98.44
Shearwall 21 Floor m2 98.44
Shearwall 22 Floor m?2 98.44
Shearwall 23 Floor m?2 98.44
Shearwall 24 Floor m?2 98.44
Sub Total 492.22
Total Vertical Formwork (A+B) 1699.72

3.3.1. Price Analysis of Semi System Formwork Direct Costs
Table 5. Semi System Formwork Unit Price Analysis

Work Item Materials and _VVages Analysis _ Work_ Unit
Koef. Sat Price Jumlah price Price
Column Work
A Ingredients
Hollow 40x40 0.167 Btg 80,000 13,333.33
Hollow 50x100 0.167 Btg 385,000 64,166.67
Multiplek 12mm/18mm 0.347  Lbr 250,000 86,750.00
Paku 5/7 0.220 Kg 29,500 6,490.00
Oils Form 0.200  Liter 65,000 13,000.00
Sub Total (A) 183,740.00
B. Wages
Worker 0220 OH 140,000 30,800.00
Carpenter 0.110 OH 160,000 17,600.00
Foreman 0.011 OH 175,000 1,925.00
Foreman 0.022 OH 185,000 4,070.00
Sub Total (B) 54,395.00
Total (A+B) 238,135.00
Rounded 238,000.00
Table 6. Semi System Formwork Cost Recapitulation
Work Item Sat  Volume Unit price Jumlah
A Kolom (Vertical)
Column 20 Floor m?2 241.5 238,000.00 57,477,000
Column 21 Floor m? 241.5 238,000.00 57,477,000
Column 22 Floor m? 241.5 238,000.00 57,477,000
Column 23 Floor m?2 241.5 238,000.00 57,477,000
Column 24 Floor m? 241.5 238,000.00 57,477,000
Sub Total 1207.5 287,385,000
B. Shearwall (Vertical)
Shearwall 20 Floor m? 98.44 238,000.00 23,429,815
Shearwall 21 Floor m?2 98.44 238,000.00 23,429,815
Shearwall 22 Floor m? 98.44 238,000.00 23,429,815
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Shearwall 23 Floor m?2 98.44 238,000.00 23,429,815
Shearwall 24 Floor m?2 98.44 238,000.00 23,429,815

Sub Total 492.22 117,149,074
Total Vertical Formwork (A+B) 1699.72 404,534,074
Rounded 405,000,000

Based on the author's analysis, it can be concluded that the costs incurred for the semi system formwork
work from the 20th floor to the 24th floor column is Rp. 405,000,000, -

3.3.2. Price Analysis of Direct Cost of Aluminum Formwork
Table 7. Semi System Formwork Cost Recapitulation

Materials and Wages Analysis Work Unit
Work Item i
Koef.  Sat Pricw Total Price Price
Column Work
A Ingredients
Alumunium 0.336 m2 425,200 142,867.20
Pin 2.000 kg 35,500 71,000.00
Paku 5/7 0.220 kg 29,500 6,490.00
Oils Form 0.200 liter 65,000 13,000.00
Prop Shore 0.368  set 51,200 18,841.60
Sub Total (A) 252,198.80
B. Wages
Worker 0.220 OH 140,000 30,800.00
Carpenter 0.110 OH 160,000 17,600.00
Foreman 0.011 OH 175,000 1,925.00
Foreman 0.022 OH 185,000 4,070.00
Sub Total (B) 54,395.00
Total (A+B) 306,593.80
Rounded 307,000.00
Table 8. Aluminum Formwork Cost Recapitulation
Work Item Sat  Volume Unit Price Total
A Column (Vertical)
Column 20 Floor m?2 241.5 307,000.00 74,140,500
Column 21 Floor m?2 241.5 307,000.00 74,140,500
Column 22 Floor m?2 241.5 307,000.00 74,140,500
Column 23 Floor m?2 241.5 307,000.00 74,140,500
Column 24 Floor m?2 241.5 307,000.00 74,140,500
Sub Total 1207.5 370,702,500
B. Shearwall (Vertical)
Shearwall 20 Floor m? 98.44 307,000.00 30,222,492
Shearwall 21 Floor m?2 98.44 307,000.00 30,222,492
Shearwall 22 Floor m? 98.44 307,000.00 30,222,492
Shearwall 23 Floor m? 98.44 307,000.00 30,222,492
Shearwall 24 Floor m? 98.44 307,000.00 30,222,492
Sub Total 492.22 151,112,461
Total Vertical Formwork (A+B) 1699.72 521,814,961
Rounded 522,000,000

Based on the author's analysis, it can be concluded that the costs incurred for aluminum formwork work
from the 20th floor to the 24th floor column are Rp. 522,000,000,-
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3.4. Indirect Cost Analysis

Indirect costs or overhead costs and equipment are costs that continue to run over time during project
implementation. The longer the execution of the work, the higher the cost will be. The duration of the column
structure work is 7 days x 5 floors = 35 days while the structural work using aluminum is 4 days x 5 floors = 20

days. The following is the calculation of indirect costs using a semi system and aluminum.
Table 9. Semi System Formwork Work Staff Cost

No Description Unit Price Unit Volume Duration
(Person)
1 Site Manager Rp 10,000,000 1 1.17 Rp 11.700.000
2 Pelaksana Rp 7,000,000 1 1.17 Rp 8.190.000
3 Surveyor Rp 5,500,000 2 1.17 Rp 6.435.000
4 Engineering Rp 6,000,000 1 1.17 Rp 7.020.000
5 Logistik Rp 4,500,000 1 1.17 Rp 5.265.000
6 Admins Rp 4,000,000 1 1.17 Rp 4.680.000
Total Rp 43.290.000
Table 10. General Cost of Semi System Formwork Work
No Description Unit Price Jih  Sat Tlme Duration
period
1 Office
Office building Rp 30,000,000 1 Ls Rp 30,000,000
Computer Rp 4,000,000 10 Ls Rp 40,000,000
Printer Rp 1,500,000 5 Ls Rp 7,500,000
Office stationery Rp 3,000,000 1 Bln 1.17 Rp 3.510.000
Electrical work Rp 20,000,000 1 Bin 1.17 Rp 23.400.000
Water work Rp 1,500,000 Bln 1.17 Rp 1.755.000
Drinking water Rp 20,000 30 Bin Rp 600,000
Rubbish Rp 500,000 1 Bin 1.17 Rp 585.000
Wifi Rp 3,000,000 1 Bin 1.17 Rp 3.510.000
Meals pegawai Rp 15,000,000 1 Bln 1.17 Rp 17.550.000
Mess staff Rp 25,000,000 1 Ls 1.17 Rp 29.250.000
Site meeting Rp 3,000,000 1 Bln 1.17 Rp 3.510.000
Project security Rp 10,000,000 1 Bln 1.17 Rp 11.700.000
2 Equipment
Safety shoes Rp 250,000 30 Bh Rp 7,500,000
Vest Rp 100,000 30 Bh Rp 3,000,000
P3K Rp 3,000,000 1 Ls Rp 3,000,000
Body harness Rp 200,000 20 Bh Rp 4,000,000
Hard hats Rp 80,000 30 Bh Rp 2,400,000
3 Equipment
Tower crane Rp 90,000,000 1 Unit 1.17 Rp 105.300.000
Mob/Demob TC Rp 95,000,000 1 Ls 1.17 Rp 111.150.000
Fitting/Dismantle TC Rp 95,000,000 1 Ls 1.17 Rp 111.150.000
Operator TC Rp 15,000,000 2 OH 1.17 Rp 17.550.000
Genset 350kVa Rp 20,000,000 1 Unit 1.17 Rp 23.400.000
Mob/Demob Genset Rp 10,000,000 1 Ls 1.17 Rp 11.700.000
Alat survey Rp 50,000,000 1 Set 1.17 Rp 58.500.000
Passanger hoist Rp 75,000,000 1 Unit 1.17 Rp 87.750.000
Mob/Demob PH Rp 80,000,000 1 Ls 1.17 Rp 93.600.000
Fitting/Dismantle PH  Rp 80,000,000 1 Ls 1.17 Rp 93.600.000
Operator PH Rp 10,000,000 2 OH 1.17 Rp 11.700.000
Total Rp 918.170.000
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Table 11. Aluminum Formwork Work Staff Cost
Unit

No Descriptions Unit Price Volume Durations
(Person)

1 Site Manager Rp 10,000,000 1 0.67 Rp 6.700.000

2 Pelaksana Rp 7,000,000 1 0.67 Rp 4.690.000

3 Surveyor Rp 5,500,000 2 0.67 Rp 3.685.000

4 Engineering Rp 6,000,000 1 0.67 Rp 4.020.000

5 Logistik Rp 4,500,000 1 0.67 Rp 3.015.000

6 Admin Rp 4,000,000 1 0.67 Rp 2.680.000

Total Rp 24.790.000

Table 12. General Cost of Aluminum Formwork Works
No Description Unit Price Jih  Sat T me Duration
period
1 Office

Office building Rp 30,000,000 1 Ls Rp 30,000,000
Computer Rp 4,000,000 10 Ls Rp 40,000,000
Printer Rp 1,500,000 5 Ls Rp 7,500,000

Office stationery Rp 3,000,000 1 BIn 0.67 Rp 2.010.000
Electrical work Rp 20,000,000 1 BIn 0.67 Rp 13.400.000
1

Water work Rp 1,500,000 BIn 0.67 Rp 1.005.000

Drinking water Rp 20,000 30 Bln Rp 600,000

Rubbish Rp 500,000 1 Bin 0.67 Rp 335.000

Wifi Rp 3,000,000 1 Bin 0.67 Rp 2.010.000
Meals pegawai Rp 15,000,000 1 BIn 0.67 Rp 10.050.000
Mess staff Rp 25,000,000 1 Ls 0.67 Rp 16.750.000

Site meeting Rp 3,000,000 1 Bin 0.67 Rp 2.010.000

Project security Rp 10,000,000 1 Bin 0.67 Rp 6.700.000

2 Equipment

Safety shoes Rp 250,000 30 Bh Rp 7,500,000

Vest Rp 100,000 30 Bh Rp 3,000,000

P3K Rp 3,000,000 1 Ls Rp 3,000,000

Body harness Rp 200,000 20 Bh Rp 4,000,000

Hard hats Rp 80,000 30 Bh Rp 2,400,000

3 Equipment

Tower crane Rp 90,000,000 1 Unit 0.67 Rp 60.300.000
Mob/Demob TC Rp 95,000,000 1 Ls 0.67 Rp 63.650.000
F'tt'“ngDésma”"e Rp 95000000 1 Ls 067 Rp  63.650.000
Operator TC Rp 15,000,000 2 OH 0.67 Rp 10.050.000
Genset 350kVa Rp 20,000,000 1 Unit 0.67 Rp 13.400.000

Mob/Demob Genset Rp 10,000,000 1 Ls 0.67 Rp 6.700.000
Alat survey Rp 50,000,000 1 Set 0.67 Rp 33.500.000
Passanger hoist Rp 75,000,000 1 Unit 0.67 Rp 50.250.000
Mob/Demob PH Rp 80,000,000 1 Ls 0.67 Rp 53.600.000
F'“'”Q/F'?ljlsma“"e Rp 80000000 1 Ls 067 Rp  53.600.000

Operator PH Rp 10,000,000 2 OH 0.67 Rp 6.700.000
Total Rp 567.670.000

3.5. Conclusion of Comparative Analysis Results
Based on the data above, the costs incurred related to the use of formwork for implementation in the field
are obtained. The results of the cost comparison can be seen in the table below :
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Table 13. Direct Cost Comparison Results

Semi System Alumunium
Work Item Sat Vol Fl’Jr?(l:tte Total FL)Jr?Clg Total
A Column
20 Floor m?2 241.5 238,000 57,477,000 307,000 74,140,500
21 Floor m?2 241.5 238,000 57,477,000 307,000 74,140,500
22 Floor m? 2415 238,000 57,477,000 307,000 74,140,500
23 Floor m?2 241.5 238,000 57,477,000 307,000 74,140,500
24 Floor m? 2415 238,000 57,477,000 307,000 74,140,500
Sub Total 1207.5 287,385,000 370,702,500
B. Shearwall
20 Floor m?2 98.44 238,000 23,429,815 307,000 30,222,492
21 Floor m?2 98.44 238,000 23,429,815 307,000 30,222,492
22 Floor m?2 98.44 238,000 23,429,815 307,000 30,222,492
23 Floor m?2 98.44 238,000 23,429,815 307,000 30,222,492
24 Floor m?2 98.44 238,000 23,429,815 307,000 30,222,492
Sub Total 492.22 117,149,074 151,112,461
Formwork Total (A+B) 1699.72 404,534,074 521,814,961
Rounded 405,000,000 522,000,000
Table 14. Indirect Cost Comparison Results
Direct Cost Indirect Cost Total Cost Difference
Semi System 405,000,000 961.460.000 1,366.460.000 252 000,000
Alumunium 522,000,000 592.460.000 1.114.460.000 AR

Based on the analysis above, it can be concluded that using a semi system formwork costs more.
Meanwhile, using aluminum in terms of quality, fast processing time and rework costs which when done using
the aluminum method are less.

Table 15. Time and Cost Comparison Results

Semi System Aluminium
Duration . Duration .
No Work Volume Time Direct Cost Indirect Time Direct Cost Indirect
Area (m?) Cost Cost
(Days) (Days)
1 20Floor 339.94 7 80,906,815 192.252.000 4 104,362,992 118.492.000
2 21Floor 339.94 7 80,906,815 192.252.000 4 104,362,992 118.492.000
3 22Floor 339.94 7 80,906,815 192.252.000 4 104,362,992 118.492.000
4 23 Floor 339.94 7 80,906,815 192.252.000 4 104,362,992 118.492.000
5 24 Floor 339.94 7 80,906,815 192.252.000 4 104,362,992 118.492.000
Total 1699.72 35 405,000,000 961.460.000 20 522,000,000 592.460.000
Sub Total 1.366.460.000 1.114.460.000

3.6. Expert Validation

Validation of this stage is given to experts who are experienced in the field of building construction. This
expert validation aims to find out and ask for expert opinions about how the research has been done. After
validating several experts, the following conclusions can be drawn:
a. Working Process

In the process of working, using semi-aluminum formwork takes faster than semi-system formwork
because aluminum formwork is already in the form of panels that have been numbered on each panel, while the
step-by-step semi-system formwork is too much.

b. Quality of Work

On the quality of work, the semi-system formwork is not precise and causes lines on the concrete
because it follows the plywood cut, while the results obtained using aluminum formwork are more precise
because it was planned in advance and the concrete results also follow the plan.
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c. Labor
In working on columns using semi-system formwork, it requires more power and also requires experts,
compared to using aluminum formwork, it only requires less energy and does not require experts.
d. Implementation Budget
Using semi-system formwork requires more costs and if the work results in rework, the costs incurred are
quite large compared to using aluminum formwork which requires lower costs and also minimal risk.
e. Project Completion Speed
Using semi system formwork takes 7 days to work on 1 floor while using aluminum formwork takes 4
days to work on 1 floor.

4. Conclusion
Based on the results of research conducted by the author regarding the comparison of the semi system
formwork method and aluminum formwork on the Osaka Riverview Apartment project, the authors can
conclude including:
1. Based on research for cost analysis using semi system formwork and aluminum formwork, it can be
concluded in the table below.
Table 16. Cost Comparison Conclusion

Semi System Aluminium
No Arga Volume Direct Cost Indirect Cost Direct Cost Indirect Cost
Pekerjaan (m?)
1 20 Floor 339.94 80,906,815 192.252.000 104,362,992 118.492.000
2 21 Floor 339.94 80,906,815 192.252.000 104,362,992 118.492.000
3 22 Floor 339.94 80,906,815 192.252.000 104,362,992 118.492.000
4 23 Floor 339.94 80,906,815 192.252.000 104,362,992 118.492.000
5 24 Floor 339.94 80,906,815 192.252.000 104,362,992 118.492.000
Total 1699.72 405,000,000 961.460.000 522,000,000 592.460.000
Sub Total 1.366.460.000 1.114.460.000
Different 252.000.000
Percentage 18.44%

Based on the above analysis, it can be concluded that the semi-system formwork costs Rp.
1,366,460,000, or 18.44% of the value of the aluminum formwork. Taking into account the execution time, the
use of aluminum formwork is faster and also the potential for rework is small.

2. Based on research for time analysis using semi system formwork and aluminum formwork, it can be
concluded in the table below.
Table 16. Time Comparison Conclusion

Semi System Aluminium
Durasi Waktu Durasi Waktu
Volume 1 Set 1 Floor 1 Set 1 Floor
No  WorkArea " o™ (Minutes)  (Days)  (Minutes)  (Days)
1 20 Floor 339.94 60 7 30 4
2 21 Floor 339.94 60 7 30 4
3 22 Floor 339.94 60 7 30 4
4 23 Floor 339.94 60 7 30 4
5 24 Floor 339.94 60 7 30 4
Sub Total 35 20
Different (Days) 15

It can be concluded that the duration of using semi system formwork takes 35 days with a review of 5
floors, while using aluminum formwork takes 20 days with a review of 5 floors.

5. Suggestion
Based on the results of research conducted by the author regarding the comparison of semi system
formwork work methods and aluminum formwork on the Osaka Riverview Apartment project, the authors
provide suggestions for readers and for further research including:
1. Before determining the work method to be used, it is advisable to do an apple to apple comparison of the
cost and time of implementation between the two comparators.
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2. The thing that needs to be considered is that the planned duration of work must be achieved based on a
mutually agreed work method that refers to the consideration of aspects of work risk, cost, and
implementation time.

3. For the project owner, if you prioritize fast time, relatively cheap workmanship and environmentally
friendly, then use aluminum formwork.

References

Aek, P., & Wijaya, H. S. (2019). Analisa Perbandingan Penggunaan Bekisting Konvensional dengan Pra Cetak
pada Pekerjaan Kolom Apartemen Begawan Malang. 2, 2—7. paskalisaaekO4@gmail.com

Barus, N. U., Sjah, J., & Rarasati, A. D. (2020). Performance evaluation of woven polyethylene formwork on tie
beam and pile cap structure in terms of cost and time. Civil Engineering and Architecture, 8(3), 305-311.
https://doi.org/10.13189/cea.2020.080314

Pandu, I. M., Wiguna, W., Agung, I. G., Putera, A., & Dharmayanti, G. A. P. C. (2018). Analisis Penghematan
Biaya Penggunaan Bekisting Pelat Lantai Konvensional Model Panel Pada Bangunan Tipikal ( Studi Kasus
Pada Proyek Amartha Residence ) Cost Saving Analysis of the Use of Conventional Model Panel
Formwork Slabs in Typical Buildings ( Cas. Jurnal Spektran, 6(1), 59-64.

Perwitasari, D., Susanti, J. E., & Mashur, A. R. H. (2016). Analisa Perbandingan Metode, Biaya dan Waktu
Penggunaan Bekisting Aluminium dengan Bekisting Konvensional, Semi Konvensional dan Sistem (peri).
1-12.

Pratama, H. S., Anggraeni, R. K., Hidayat, A., & Khasani, R. R. (2017). Analisa Perbandingan Penggunaan
Bekisting Konvensional, Semi Sistem, Dan Sistem (Peri) Pada Kolom Gedung Bertingkat. Jurnal Karya
Teknik Sipil, 6(1), 303-313.

Sharmilaa, S. (2019). A Case Study and Comparison of the Conventional Formwork , Tunnel Formwork and
Aluminium Formwork Systems. 8(10), 487—494.

Sonawane, V. A, & Ambre, H. (2019). Comparative Analysis of Aluminium Formwork Building and
Conventional Formwork Building based on Duration by using Line of Balance ( LOB ) Technique. 06(05),
6386-6391.

Susanti, I. 1. (2020). Analisa Perbandingan Metode Konvensional, Desklab dan Bondek pada Pekerjaan
Bekisting Jembatan Girder Tipe | pada Proyek Jalan Tol Bogor — Ciawi - Sukabumi. Rekayasa Sipil, 8(2),
50. https://doi.org/10.22441//jrs.2019.v08.i2.01

Waghmare, A. P., Hangarge, R. S., Co-ordinator, P. G., Engineering, C., Soet, D. Y. P., Student, M. E., & Soet,
D. Y. P. (2017). Cost and Time estimation for Conventional , Aluminium & Tunnel Formwork.
International  Research  Journal of Engineering and  Technology(IRJET), 4(7), 5-8.
https://irjet.net/archives/V4/i7/IRJET-V417363.pdf

Biographies

Aji Tri Setiadi., Born in Tegal on April 09, 1996. He is pursuing a Bachelor's Degree in Civil Engineering at
Mercu Buana University and will graduate in 2021.

Email : Ajitrisetiadil0@gmail.com

Yopi Lutfiansyah., is an Assistant Professor in Construction Management the Department of Civil Engineering
at Mercu Buana University, Jakarta, Indonesia. He has joined at Mercu Buana University since 2017. He earned
Diploma in Civil Engineering from Polytechnic University of Indonesia, Profession Engineer from University of
Muhammadiyah Surakarta and Master in Project Management from University of Indonesia in 2015 with the
title thesis “Evaluation for time Controlling system at optical submarine project at PT. XYZ with approaching to
risk management and PMBOK 2013 to improve time management with Structural Equation Modelling (SEM-
PLS) method”. His research interest include Optimisation, Scheduling, Costing, Quality and lean.

Email : yopi.lutfiansyah@ mercubuana.ac.id

Elhazri Hasdian., Master Program of Civil Engineering and Master Program of Management, Universitas
Mercu Buana, Jakarta, Indonesia. Bachelor of Civil Engineering, Institute Technology of Bandung (ITB),
Bandung, Indonesia. Project Management Professional (PMP®), Project Management Institute (PMI), United
States of America.

Email : elhazri@mercubuana.ac.id

Novika Candra Fertilia., she was born in Belitang on November 12, 1989. He is the secretary of the Civil
Engineering study program at Mercu Buana University. He holds a Bachelor's degree in Civil Engineering from
the University of Lampung. Then obtained a Master's degree in Civil Engineering with a Concentration in
Transportation from the University of Indonesia with the title of a PMBOK-based project planning thesis at PT

503


mailto:Ajitrisetiadi10@gmail.com
mailto:yopi.lutfiansyah@mercubuana.ac.id

VOLUME 3 | NUMBER 5 | SEPTEMBER 2021
Available online at http://proceedings.worldconference.id.

NAL OF WORLD CONFERENCE ISSN: 2656-1174 (online)

KE. she also teaches several subjects such as Mechanics of materials, Geometric Planning of Roads,

Transportation Planning and Environmental Engineering.
Email : novikacandraf@mercubuana.ac.id

504



