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Concrete construction is still the main choice because of its high 

strength, durability, and ability to withstand heavy loads. In 

reinforced concrete construction, formwork is a fairly important 

element. Formwork significantly impacts the efficiency of 

construction implementation. Formwork innovation has found 

PERI formwork to be a solution that many consider more efficient. 

Efficient use of PERI formwork is an important focus to increase 

productivity, minimize time, and reduce construction costs. This 

research aims to analyze the quality, cost, and implementation 

time of PERI formwork compared to conventional formwork in 2-

story buildings. Quantitative methods are used to evaluate quality 

(strength of bending, safe deflection, and strength of the shear) 

using SAP 2000, implementation time using Microsoft Project, 

and project costs using unit price analysis. The research results 

show that using the PERI formwork system can provide various 

efficiencies in formwork work. PERI formwork has been proven 

stronger in withstanding loads and meets current load 

regulations. It can save project implementation time by up to 21 

working days (24.7%) with a cost reduction of 4.72%. This is 

because the installation cycle is faster, which can increase 

productivity and reduce costs. So, using the PERI system 

formwork has proven efficient and can be the best choice for low-

rise building construction projects. 

Keywords : 

Conventional Formwork, Cost, 

PERI Formwork, Quality, Time. 
 

IEEE Style in citing this article: 

M. Natalia, H. Alexander, M. 

Misriani, M. Zaqharia, and D. 

Kurniawan, “Efficiency of Using 

PERI Formwork in Low Rise 

Buildings Project,” U Karst, vol. 

7, no. 2, pp 188 – 201, 2023, 

doi:10.30737/ukarst.v7i2.5097.  

 

 

1. Introduction  

National Strategic Projects (PSN) continue to be built by the government on an 

ongoing basis to accelerate infrastructure development while supporting economic equity 

programs, improving connectivity, and strengthening strategic sectors [1], [2]. The National 

Long Term Development Plan (RPJPN) 2025-2045 will still focus on infrastructure 
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development by optimizing built infrastructure through the development of downstream 

industrial areas connected to connectivity infrastructure, maintaining consistency of central and 

regional development, and orchestrating all development actors that are not only focused on the 

government but also on the private sector and the general public. Based on the Coordinating 

Minister for Economic Affairs Regulation Number 7 of 2023, 211 projects and 13 programs are 

on the PSN list with an estimated total investment value of Rp5,746.9 trillion. The projects are 

spread across several sectors, including developing connectivity infrastructure such as ports, 

toll roads, railways, and airports, improving energy security, developing industrial areas 

downstream, and providing basic infrastructure [3]. 

In this development context, concrete construction is still the main choice due to its 

durability and ability to adapt to various environmental conditions. In reinforced concrete 

construction, formwork is a fairly important element. Although only as a temporary 

construction, formwork requires planning, long processing time, and much costs, an estimated 

10 percent of the total construction cost  [4], [5]. Formwork is a temporary mold used to hold 

concrete, during which concrete is poured and shaped according to the desired shape. Formwork 

will be dismantled once the cast concrete reaches adequate strength [4]. Formwork costs have 

a fairly high percentage in multi-story structure work. Formwork costs range from 40 to 60 

percent of the total concrete cost. With such a large cost level, formwork is particularly 

interesting to construction projects, especially the methods used. If not, it can lead to cost 

overruns and delays in project completion, considering that the next work, namely ironing and 

casting concrete, depends on this formwork work [5].  

The choice of formwork type is an important decision in construction projects because 

it affects the cost, time of work, and quality of construction. Time and cost optimization can 

potentially accommodate the efficiency of the implementation of construction project 

formwork [6]. Formwork work initially only uses wood (conventional), which has the 

disadvantage of waste material that can no longer be used for further formwork work [7], [8]. 

By paying attention to sustainable aspects, conventional formwork is replaced by other 

materials [9]. Usually, formwork consists of two types: conventional and system/fabricated. 

Conventional formwork is made from wooden planks or multiplex and wooden beams. The 

formwork parts are assembled and installed at the project location (in situ) and done using 

manual/straightforward tools [10], [11]. This formwork is generally only used for 2-3 jobs, 

considering that the components can still be used for the following process [12]. Conventional 

formwork has good flexibility and is still an option for the construction industry in Indonesia. 

189 - 201 

https://dx.doi.org/10.30737/ukarst.v7i2.5097
https://dx.doi.org/10.30737/ukarst.v7i2.5097


 ISSN (Online) 2581-2157                                       
M. Natalia / U Karst Vol 07 No. 02 Year 2023 ISSN (Print)   2502-9304 

Efficiency of Using PERI Formwork in Low Rise Buildings Project 

https://dx.doi.org/10.30737/ukarst .v7i2.5097 

 

In contrast, this type of formwork is not environmentally friendly, generates construction waste, 

and depletes wood resources [10]–[14].  

In construction, technological innovation that prioritizes efficiency in terms of quality, 

time, cost, and attention to aspects of environmental sustainability is needed [15]–[18]. The 

rapid development of technology has revolutionized manual/conventional formwork with semi-

system formwork such as scaffolding, knockdown, and system formwork such as PERI system 

formwork, aluminium formwork, fiberglass formwork, kumkang, aluma system, table form, etc 

[10], [13], [19]–[21].  

PERI system formwork is prefabricated formwork consisting of components, mostly 

made of steel, designed for repeated use. The formwork system's (PERI) advantages are easy 

installation and dismantling, lightweight, repeated use, quality casting, and fast dismantling, 

and can be used in large concrete construction projects [22],[4], [23], [24]. The disadvantage of 

the formwork system (PERI) is that it is expensive and requires expertise and heavy equipment, 

but for time, it is faster than conventional [5]. The formwork system method is recommended 

if the construction project needs to be completed more quickly [25]. Evaluation of the use of 

conventional formwork and the PERI system in the outfall construction project shows that the 

system formwork cost is more expensive. In terms of quality, the conventional formwork has 

defects in the flatness of the joints and is easy to leak and rust, but the PERI formwork has 

satisfactory quality. In terms of construction time, conventional formwork has a longer time 

than PERI formwork [26]. However, in contrast, the results of other studies stated that the cost 

of using the PERI system formwork is cheaper than conventional formwork [11]. Several 

studies have examined comparing quality, time, and costs between conventional formwork and 

PERI, obtaining varying results. This is because the building objects studied are different. The 

wider and higher the building construction, the cheaper it is to use system formwork compared 

to conventional formwork.  

However, further studies are needed to investigate the effectiveness of using PERI 

formwork compared to conventional formwork, especially in low-rise buildings.  This research 

aims to analyze the quality, costs, and time of implementing PERI formwork compared to 

conventional formwork in a 2-story building. It is hoped that this research recommends the best 

formwork that is cheaper, faster, and meets quality standards for implementation in low-rise 

building projects. 
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2. Research Methods 

This research used quantitative methods with the object of a 2-story building using a 

reinforced concrete structure with a building area of ± 3,360 m2 and a building height of ± 17 

m, using two types of columns, namely columns (70x70 cm and 60x60 cm), using six types of 

beams (40x80 cm, 40x70 cm, 40x65m, 30x60 cm, 30x50 cm, 30x40 cm) and floor slabs 12 cm 

thick. The data needed in this research are shop drawings and DED, technical specifications, 

prices, wages, and materials. Data processing and analysis stages include strength analysis of 

formwork for columns, beams, and slabs, work time, and cost analysis. Then, compare the 

planned cost budget, quality, and implementation time required for conventional and PERI 

formwork. 

2.1 Data  

The data used in this research includes shop drawings, Detail Engineering Design 

(DED), and technical specifications. Meanwhile, other data for quality, such as the strength of 

the bending, safe deflection, and strength of the shear prices, using PT Beton Perkasa Wijaksana 

document. Prices for wages and materials using the Padang City work unit price (HSP) in 2022. 

Apart from that, analysis of work unit prices (AHSP) using PUPR Ministerial Decree No. 1 of 

2022. 

2.2 Data Processing and Analysis  

Strength analysis is done by loading on beams, columns, and slabs. Calculations using 

SAP 2000 application.  

 

Source: Author Research Method. 

Figure 1. Modeling Quality Testing of Conventional Formwork. 

 

Source: Author Research Method. 

Figure 2. Modeling Quality Testing of PERI Formwork. 
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Each column formwork has a multiplex with the same thickness, but the difference is 

the support and binding of the multiplex. Conventional formwork uses 6/12 wood and an 

adjusted belt distance so that the column is safe when a load is applied. Meanwhile, the PERI 

system uses girders and is tied with column wales, the distance of which has been determined 

based on the PERI system reference book. Modeling in SAP 2000 is carried out with a span of 

3m and is supported with a tested distance and given a load q1 of 13.524 kg/cm and q2 of 6.09 

kg/cm. After that, calculations of maximum bending, deflection, and shear, which must meet 

safe construction conditions, are carried out.  Strength analysis is carried out by checking 

strength bending, safe deflection, and shear strength. The analysis was conducted based on 

Indonesian Wood Construction Regulations (PPKI) NI – 5 1961; Concrete Standards 

Regulations 1991 (SK.SNI T-15-1991-03), 347 – Recommended Practice for Concrete Form 

Work; SP4, Special publication 34 – Form Work for Concrete. After obtaining the type and size 

data of the formwork plan, calculate and analyze the unit price of work, including wages, 

materials, and tools for using conventional formwork and the PERI formwork system in 

column, beam, and slab. A budget plan for both types of formwork is obtained. Time analysis 

is carried out by dividing the work area into two zones per floor and using two sets of formwork. 

Each floor has the same size and area (typically from the 1st to the 2nd floors). The duration of 

each work item is calculated based on volume and productivity. The total formwork 

implementation time (conventional and PERI system) was analyzed based on WBS and division 

of work zones, and then the Microsoft Project application was used. Furthermore, a comparison 

of the quality, cost, and time of using conventional formwork and PERI system formwork was 

analyzed. 

 

3. Results and Discussions 

3.1 Quality Analysis 

They analyzed quality of formwork to be used based on the load of the column, beam, 

and slab, which shows the strength of bending, safe deflection, and strength of the shear in 

Table 1. 
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Table 1. Quality and Type of Formwork. 

 
Formwork 

Strength of the 

bending 

Safe deflection Strength of the 

shear 

  (kg/cm2) (cm) (kg/cm2) 

A Conventional Formwork 

1 Column  

 multiplex 15 mm 34,1 ≤ 100 0,079 ≤ 0,35 12 ≤ 118 

 wood beam 6/12 85,5 ≤ 100 0,001 ≤ 0,2 9,6 ≤ 12 

2 Beam  

 Static side form beam 

 Multiplex 15 mm (direction 

x) 

70,6 ≤ 100 0,11 ≤ 0,116 2,02 ≤ 12 

 Multiplex 15 mm (direction 

y) 

18,5 ≤ 100 0,098 ≤ 0,227 0,272 ≤ 12 

 Static bottom form beam 

 Multiplex 15 mm (direction 

x) 

62,93 ≤ 100 0,10 ≤ 0,13 1,57 ≤ 12 

 Multiplex 15 mm (direction 

y) 

59,2 ≤ 100 0,1 ≤ 0,1 1,692 ≤ 12 

 Wooden rafters beam 5/7 60,1 ≤ 100 0,0368 ≤ 0,133 4,7 ≤ 12 

3 Slab    

 Multiplex 15 mm 76 ≤ 100 0,01 ≤ 0,652 3,25 ≤ 12 

 Wooden rafters beam 5/7 60,1 ≤ 100 0,0368 ≤ 0,133 4,7 ≤ 12 

 wooden transverse beam 

6/12 

85,5 ≤ 100 0,001 ≤ 0,2 9,6 ≤ 12 

 Dolken wood 50,3 ≤ 100 0,061 ≤ 0,15 3,6 ≤ 12 

B PERI system    

1 Column     

 Multiplex 15 mm 34,1 ≤ 100 0,079 ≤ 0,35 12 ≤ 118 

 Girder  0,296 ≤ 0,74  

 Wale dan tie rod (Vario 

SGRZ) 

376,6 ≤ 1600 0,001 ≤ 0,166 311,41 ≤ 928 

2 Beam    

 Static side form beam    

 Multiplex 15 mm (direction 

x) 

70,6 ≤ 100 0,116 ≤ 0,1167 2,02 ≤ 12 

 Multiplex 15 mm (direction 

y) 

18,5 ≤ 100 0,098 ≤ 0,227 0,272 ≤ 12 

 Elbows on ankle beam 18,5 ≤ 100 0,059 ≤ 0,0875 0,272 ≤ 12 

 Static bottom form beam    

 Multiplex 15 mm (direction 

x) 

62,93 ≤ 100 0,1007 ≤ 0,13 1,57 ≤ 12 

 Multiplex 15 mm (direction 

y) 

59,209 ≤ 100 0,1 ≤ 0,1 1,692 ≤ 12 

 Wooden rafters beam 5/7 60,1 ≤ 100 0,0368 ≤ 0,133 4,7 ≤ 12 

 Elbows on ankle beam 18,5 ≤ 100 0,025 ≤ 0,1175 0,272 ≤ 12 

3 Slab    

 Multiplek 15 mm  76 ≤ 100 0,01 ≤ 0,652 3,25 ≤ 12 

 Wooden rafters beam 5/7 60,1 ≤ 100 0,0368 ≤ 0,133 4,7 ≤ 12 

Source: Author Research Analysis (2023) and PT Beton Perkasa Wijaksana Document. 

Table 1 shows that using materials for conventional formwork and PERI system 

formwork meets the strength analysis (strength of the bending, safe deflection, strength of the 
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shear). Bending, deflection, and shear tests using multiplex, wood beam, and wooden rafters 

beam on conventional formwork and PERI work columns, beams, and slab have the same 

strength and meet specified safe limits. Column work in conventional formwork uses wood 

beam 6/12 with a deflection of 0.001 cm, safe from a required limit of 0.2 cm, for shear strength 

obtained 9.6, still within the required safe limit of 12 kg/cm2. Column work on PERI formwork 

using girders with a shear of 0.296, a still safe requirement of 0.74 kg/cm2. The column also 

uses wale and tie rod (vario SGRZ) to form a perfect column with a strength of bending value 

of 376.6, qualified ≤ 1600; deflection of 0.001, qualified ≤ 0.166, and safe from shear with a 

value of 311.41 still qualifies ≤ 928. Beam works on conventional formwork, and PERI uses 

the same material, mulitiplex, wooden rafter beams. The PERI system has additional elbows on 

the ankle beam, which is useful for locking formwork on the top and bottom of the beam. This 

elbow has a bending of 18.5, a safe requirement of 100 cm; it has a shear value of 0.272, safe a 

shear requirement of 12 kg/cm2. All materials and types of formwork used in this research are 

qualified strength of bending, safe deflection, and strength of shear. PERI's formwork system 

has been proven to be stronger in load bearing, produces high quality, and complies with current 

load regulations. The PERI system formwork has permission controls contained in the current 

loading regulations.  

This is following several previous studies that have been conducted. PERI formwork 

has better strength than conventional formwork, does not leak, and is flat at the joints [26]. 

Conventional formwork has shortcomings in joint flatness, leaks, and rusts easily [27]. So in 

terms of quality, PERI formwork is better than conventional formwork. 

3.2 Time Analysis 

During the implementation of structural work, it is divided into four zones, and zone 

1 is opposite zone 3 and zones 2 and 4, as shown in Figure 3. 

 
Source: Author Research Method (2023). 

Figure 3. Formwork Work Zones and Cycles. 
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The formwork work uses two sets of formwork, where the work cycle of material from 

floor 1 zone 1, which has been dismantled, is moved to floor 1 zone 3, and floor 1 zone 2, which 

has been dismantled, is transferred to floor 1 zone 4 and so on until floor 3. Work Breakdown 

Structure (WBS) conventional formwork, as shown in Figure 4 (a), and WBS PERI system 

formwork, as shown in Figure 4 (b). 

 

 

 

 

 

 

 

 

 

 

 

(a)        (b) 

Source: PT Beton Perkasa Wijaksana Document.      

Figure 4. Work Breakdown Structure; (a) Conventional Formwork; (b) PERI Formwork. 

 

   

(a)        (b) 

Source: Author Research Results.      

Figure 5. Time Schedule; (a) Conventional Formwork; (b) PERI Formwork. 

The total time required for column, beam, and slab formwork work using conventional 

formwork is 85 working days, and using the PERI system is 64. The use of PERI system 

formwork is faster than conventional formwork for 21 working days cause PERI formwork is 

WBS Conventional Formwork 

• Column rebar 

• Conventional moving 

• Conventional setting 

• Column concrete 

• Conventional strip 

• Column curing 

• Column slab & beam moving 

• Conventional slab & beam setting 

• Slab & beam rebar 

• Slab & beam concrete 

• Slab curing 

• Column rebar 

• PERI moving 

• PERI setting 

• Column concrete 

• Column curing 

• PERI F/W moving 

• PERI F/W setting 

• Slab & beam rebar 

• Slab & beam concrete 

• Slab curing 

• PERI F/W moving 

WBS PERI System 

Formwork 
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designed for easy installation and disassembly, consists of several elements that can be installed 

and disassembled quickly, thus speeding up the construction process, fast installation cycle, the 

quality of concrete work is better so it can save time disassembly. Conventional formwork 

requires a longer time for installation because conventional formwork consists of heavier 

materials and is difficult to move. In addition, conventional formwork also requires a longer 

time for disassembly and replacement of new formwork.  

This is following previous research where the PERI system formwork is faster than 

conventional formwork [24], [28], [29]. Implementing system formwork can shorten the time 

due to easy installation, resulting in high productivity levels [12], [29]. The height of the PERI 

formwork can reach 18 m in one panel. For high construction, big and typical, using the PERI 

formwork system will speed up the project implementation time. PERI formwork has an 

installation method with an all-in-one system or a single structural element that allows efficient 

implementation without any work left behind [30].  

3.3 Cost Analysis 

A recapitulation of the cost of conventional formwork and PERI system, cost 

differences, and comparison work is in Table 2. 

Table 2. Recapitulation of the RAB for Conventional Formwork, PERI System, Cost 

Differences, and Comparison. 

No 
Job 

description 
Volume 

Conventional Formwork PERI System Formwork 

Unit price  Total price  Unit price  Total price  

(IDR) (IDR) (IDR) (IDR) 

1 Column  1468,400 296.114,04  434,813,848.99 406.653,98  597,130,710.00 

2 Beam  2922,398 305.567,75  892,990,566.85  322.887,70  943,606,364.10 

3 Slab  2810,613  336.830,98  946,701,348.72 222.845,18  626,331,447.98 

 Amount 2,274,505,764.57  2,167,068,522.08 

 Cost Difference (IDR) 107,437,242.48 

 Comparison (%) 4.72 

Source: Author Research Analysis (2023). 

PERI system formwork for columns is more expensive than conventional formwork. 

Conventional column formwork obtained a unit price of IDR. 296,114.04 with labor costs of 

IDR. 133,650.00, material costs IDR. 162,464.04. The unit price of the PERI system formwork 

is IDR. 406,653.98 with labor costs of IDR. 63,525.00, material costs of IDR. 44,720.00, and 

equipment rental costs of IDR. 298,428.98. Using the PERI formwork system, labor costs are 

cheaper at 52.5%, and material costs are cheaper at 72.5%. However, PERI formwork requires 

expensive equipment rental costs. So, the unit price difference is IDR 110,539.94, and it can be 

said that the PERI system formwork is more expensive. 
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In conventional beam formwork, the unit price of work is IDR. 305,567.75 with labor 

costs of IDR. 133,650.00, material costs IDR. 171,917.75. The unit price of the PERI system 

formwork is IDR. 406,653.98, with labor costs IDR. 63,525.00, material costs IDR. 80,917.75, 

and equipment rental costs IDR. 178,444.95. Using the PERI formwork system, labor costs are 

cheaper by 52.5%, and material costs are cheaper by 53%, but it is expensive to rent equipment, 

while conventional formwork is without rental fees. So, the unit price of PERI formwork is 

more expensive at IDR. 101,086.23. 

The use of PERI system formwork for slab is cheaper than conventional formwork. 

Conventional formwork slab obtained a unit price of IDR. 336,830.98 with labor costs of IDR. 

133,650.00, material costs IDR. 203,180.98. The unit price of the PERI system formwork is 

IDR. 222,845.18, with labor costs IDR. 63,525.00, material costs IDR. 54,261.67, and 

equipment rental costs IDR. 105,058.51. Using the PERI formwork system, labor costs are 

cheaper (52.5%), and material costs are cheaper (73.3%). So that the unit price of PERI 

formwork is lower at IDR. 113,985.80.  

Overall, the difference in work costs using conventional and PERI formwork is IDR. 

107,437,242.48. The cost of formwork using the PERI System is 4.72% cheaper than 

conventional formwork. This is because the unit price of materials is relatively cheap, and 

workers' wages due to repeated use are high. Due to its ease of installation and disassembly, 

PERI formwork has the fastest installation time, resulting in high productivity. PERI system 

formwork is cheaper because it is easy to install and disassemble, can be used repeatedly, and 

has good quality circumvention, so the disassembly cycle is faster [30], [5]. 

The results of this research are in line with previous research where the total cost of 

the PERI system is cheaper than the cost of conventional formwork [12], [24], [29]. Using the 

PERI system will save costs up to 52.5% and material costs up to 73.3%. If the PERI formwork 

is not rented (owned), it will further save the overall construction cost.  

Using the PERI system formwork can minimize costs because it does not use a lot of 

labor. The labor intensity in the installation and disassembly of formwork is much lower than 

conventional wooden formwork [31]. Installing the PERI formwork system is relatively easy, 

producing high productivity. Therefore, an important factor that influences the successful 

completion of a project is the choice of formwork material [32]. The PERI system formwork 

also supports the green construction concept of reducing wood use. Using PERI system 

formwork to replace conventional formwork will preserve the environment, not consume wood 

resources, and not produce construction waste. 
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4. Conclusion 

The PERI formwork system can provide various efficiencies in formwork work. This 

is shown by research results where the PERI formwork system is proven to be stronger in load 

bearing, produces high quality, and complies with current load regulations. In addition, using 

the PERI system formwork can save project implementation time by up to 21 working days 

(24.7%) and at a cost that is 4.72% lower than conventional formwork. This is because the 

installation cycle is faster, which can increase productivity and reduce costs. So, the PERI 

formwork system has proven efficient and can be the best choice for low-rise building 

construction projects. 
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