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A Study on Benefit/Cost Analysis of Form Work Methods
for High-rise Residential Buildings
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Abstract

Selecting an appropriate formwork to fit the construction of a high-rise building is an important factor that car
influence the success or failure of a construction. Currently, however, the reality is that in domestic high-rise building
construction, the selection of an appropriate formwork with consideration of the characteristics of the formwork has no
been done in a reasonable manner. To select formwork in a systematic and reasonable fashion, comprehensive
consideration is required that must not only include the aspect of construction costs, but also air, quality, safety, anc
environmental issues. Therefore, this study aims to rationalize the selection process of formwork by applying the
scientific method of Analytic Hierarchy Process (AHP) to the selection process of formwork, in terms of constructior
costs, quality and safety. To do this, the researcher investigated the current status of formwork being used in high-rise
residential building construction. Then, based on the results of this investigation, the researcher selected an alternative
for the formwork, and taking construction experts as the subjects of this study, conducted a survey on the applicability
of the formwork as well as the priority of management thereof when selecting formwork. It is judged that the results
of this research will contribute a more scientific and reasonable decision-making process than the existing
non-scientific method in selecting formwork for high-rise residential building construction.

Keywords : selection of form work method, high-rise building, AHP, benefit/cost analysis
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Table 1. Major researches related to form

Classification Researcher Contents

Technology . A study on development and application of
Kim and :
development Kang (3] the unit table form for concrete structural
of form frame work of high-rise buildings
Kim The Productivity Analysis by Sla_b
et all4] Formwork of St(uctural Frame Work in Tall
Shortening of ’ Building Construction
formwork
duration

Oh A Study on the Setting Period of Forms

et al.[5] according to Concrete Strength
) Decision Support System for Slab
Kim i ) ) -
ot all6] Form-work Selection of High-rise Building

Construction

Shin A Study on Selection of Slab Form Work

et al[1]  System for High-rise Building Construction
Selection of a
form system Shin A Research on a Comparison between the
ot al7] Strength and Weakness of Each Formwork
’ Methods in the Core Wall Construction
) The selection model of slabfom for
Kim et al. ) ) . ) T
8] high—rise building using discriminant

analysis

2) W/ Hlg 4 #E AT

B ATNNE 1% FANFE AFP B 43
% B7bo] glo] AHPE ol 83 e/ Wl § #42 A8
itk W/ WG BAS o g 7Y ATEL BT

Ax= Table29} 7t}



Table 2. Researches using benefit/cost analysis

Table 3. Properties according to form types

Classification Researcher Contents Classification Traits
Kim ] Its quality is improved due to lowering, etc. of
ot al Form on basement walls benefit / impact load on a structure in case of
(2008)[9] cost analysis Aluminum dismantling and transport of form and the
—form(AF) working time is reduced because of
simplification of construction, and its
Benefit/costs etogcl) Cost Benefit Analysis of CT and subsequent work is simple.
analysis using (2004)[@ MRI Using the AHP lts quality is improved due to lowering, etc. of
AHP impact load on a structure in case of
Sky-deck d|smant!|ng gnd ’l[ranspon of form and the
An Aoolied Study of the AHP working time is reduced because of
Kwon and Cho nthepgle?ectioﬁ ZfONonememowon simplification of construction, and its
subsequent work is simple.
20010l Semiconductor Chip ';'Oor auent wor P
orm
This is the form exclusively for a large slab that
. Table-form allows it to move horizontally and vertically by
Lee A Study on the Decision between integrating earth anchor holes( timbering, joists,
of al Reconstruction and Remodeling for yokes) in a floor plate.
(200 4)[i2] Deteriorated Military Apartment
Benefiticosts Using Cost-Benefit Analysis
analysis This is the multi-purpose form that is used for
) o internal and external construction, inner and
Lee and Kim An Analysis of Publicity in the Euro-Form  external wall construction and is most used in
(2005)[13] Enterprise’ Participation Buildings our country as a thing manufactured by
by Analytic Hierarchy Process attaching plywood surface to a steel frame.
This is Auto Climbing System Form and has a
A4 Aol B AFH AAE M= A-HEA AG.S method that the floor follows after placing a
o 2] Aol Ho 7% ANAo T A= AL o core line, and a scaffold is moved up and
= ofe] Akl Repel e, AAMem A= dFE down by hydraulic equipment.
wesobat. w3 Hol/m g BAL B HelHe s
o} v &A%l 7IAE FAld nEste] AN E AAs= This is Auto Climbing System Form and has a
Aol Elgdsith o]eld EA ujio] AZA] QA9 AA GCS method that the floor follows after placing a
Tol o sz = S e ol ol 0] e 1 core line, and a scaffold is moved up and
Aol QAE FAo e & 9= AHPO Hel/ H|& & down by hydraulic equipment.
i - = [ Form of
Mol A% WA 2 Bhd AN AR Fgoeel OO L T
is is the form completed by connecting large
= o =S Aot
= Ao wAEATH14] walls Gano- panels manufactured in the form of each
J structure or each member as one piece to
Forms(GF) o .
construct building structures or large civil
structures.
2. AFA 2 Hel/ v & A & lts quality is improved due to lowering, etc. of
impact load on a structure in case of
Aluminum dismantling and transport of form, and the
21 1= FHHA=E =X —form working time is reduced because of
B . - N simplification of construction, and its
NEAFHL A8 1F FAES 3o ARl A= subsequent work is simple.
ste] AgARNA 715, ¥, 0, @ & 5ol AE S
Oﬂ gl’ﬂ] }gq i] SH;“'”ﬂ' 7}%8}14’ EE@' Er_xj_’: ;gl‘olj% %6‘]‘ 22 AHP-Q-I B/C 'E'&!
o)Ll 3o AQoyE % S 0 == -] = . _ _
0:1 ]:I:I_L.O‘/] oTjﬂ .1_7] = ] 7]’001'14' t—[lLlH AL°5 ;dlzc_’_xj]o] l‘ljg_]l/ﬂl_g_ E‘@,oﬂfﬂ l‘ljo_]l'} H]%% H]ﬂ—é}'7]
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Table 4. Summary of high-rise residential buildings

Form system

Building name Floors
Deck Wall
Eco-9 blocks 50 AF ACS
Eco-10 blocks 40 AF GF
Busan Centum City 30 AF GF
Seocho Samho B 31 AF ACS
Yongin dongcheon 30 AF GF
Insadong Lotte Castle 34 AF ACS
Yongsan Xi 36 AF ACS
Singuro  Xi 36 AF ACS
Haeundae
AdeleReese 47 Sky-deck ACS
Songdo 3 AF GF
Harborview
the# Centum Park 51 AF ACS
the#t Centum Star 60 Sky-deck ACS
Sand-Dong ldeapolis 33 AF ACS
Shinjung-dong 39 Sky-deck ACS
Parkpolis
Incheon shinhyun 33 AF GF
Daejeon Gao 31 AF ACS
Yongin Dongcheon 30 AF GF
Amsa-dong Lotte u AF ACS
Castle
Yongsan Xi 36 AF ACS
Singuro Xi 36 AF ACS
Haeundae Adeles 47 Skydeck ACS
Songdo Hborview 33 AF GF
the# Centum Park 51 AF ACS
the# Centum Star 60 Skydeck ACS
Sang-dong Ideapolis 33 AF ACS
Sinjeong—-dong
Parkpolis 39 Skydeck ACS
Incheon Shinhyun 33 AF GF
Soulforest 1BL
Offcetel % AR ACS
Yeouido Y22 Parct 69 Skydeck ACS
Banpo Jugong 2Block 2 AF GF
Sanbon Jugong 34 AF GF
Tangjung Trapalace 39 AF ACS
Hwanghak-dong Lotte 3 Skydeck ACS
Castle
Konkukdae Star City 50 Table Form C\%:llm
Yeouido Richensia 40 Table Form ACS
Yeouido Xi 39 AF ACS
THE CITY7 43 AF ACS
Jamsil Star River 39 Table Form ACS
Konkukdae Star City 58 AF ACS
Dongtan 4Block APT 33 AF ACS
Jamsil Star Park 39 Skydeck GF
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Table 5. Evaluation criteria of Cost aspect

Evaluation Sub-evaluation Evaluation Criteria

items items
) Material costs related to formwork
Material costs N :
occurring in the execution of formwork
Cost
Labor costs related to formwork
Labor costs o )
occurring in the execution of formwork
General and  Expenses necessary for progression
administrative  of overall construction(staff salary and
expenses various expenses included)
Time
Various expenses and financing costs
Financing costs on the debt accompanied for
execution of construction
Maintenance Maintenance costs on various defects
costs occurring by poor construction
Quality
Quality control Costs separately inputted for quality
costs control
Disaster Costs being |npult(_ad for controllmg in
) case of generation of a disaster
compensation
related to formwork
Safety
Safety ) )
Various costs being separately
management )
costs inputted for safety management
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Table 6. Evaluation criteria of benefit aspect

Evaluation Sub-evaluation Evaluation Criteria

items items
Profitability Increase of overall profitability of
increase formwork due to cost savings
Cost Decrease of import costs according
Decrease of to use of foreign technology
import amount (Decrease of foreign import
amount)
Decrease of Decrease level of days unable to
days unable work according to a form type
to work 9 vP
Time )
PR effects due to shortening of a
Increase of ; ) )
construction period and increase of
sales
sales
Development of construction
Technology technology by use of form
development advantageous to quality
_ management
Quality - :
Spillover effect of improved
Technology technology by using form having
Spillover superior construction performance in
a quality control aspect
Dependence on labor manpower is
decreased because of a simplified
Manpower L
savings process by use of system form, and it is
Safety 9 also advantageous to a safety
management aspect
Disaster Level that the possibility of safety
Reduction disaster generation is decreased
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Figure 5. Hierarchy of cost aspect
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Figure 6. Hierarchy of benefit aspect
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Table 7. Characteristics of questionnaire respondents

T No. of No. of Effective Construction
Classification Respondents . :
Questionnaire career
(persons)
Field 9 6 5 years
Head office 7 6 10 years
Total 16 12 -
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Table 8. Cost and benefit working out result

Cost
Subject Evaluation items Sub-evaluation items Alternatives

items Weighting Assessment element Weighting Sky—-deck+ACS AF+ACS AF+GF

Production 0223 Material cost 0.454 0.448 0.366 0.187

Cost Labor cost 0.549 0.278 0.266 0.496

Formhi She_'iiio” o rrocess 0340 General 2:2;2;“8'”'8‘@“% 0.495 0303 0.285 0.413
reg o Financing cost 0.505 0.241 0.308 0.451
buildings Quality 0103 Malmenance cost 0.561 0.247 0.316 0.437
Quality control cost 0.439 0.261 0.350 0.389

Disaster compensation 0.470 0.239 0.294 0.467

Safety 033 sifety management cost 0530 0233 0.289 0.478

Total weight of evaluation alternatives 2.25 2.474 3.318

Benefit
Subject Evaluation items Sub-evaluation items Alternatives

items Weighting Assessment element Weighting Sky-deck+ACS AF+ACS AF+GF

Production 0.260 Profitability increase 0.620 0.264 0.348 0.387

Cost Decrease of import amount 0.380 0.316 0.342 0.342

Formhi Sﬁ_'i‘;ion of rooacs 0506 Decrease Ofwg?}ils unable to 0595 0326 0.066 0.408
reg ol Increase of sales 0.405 0.366 0315 0.319
buildings Quality 0.148 technology develppment 0.539 0.369 0.393 0.238
Technology Spillover 0.461 0.389 0.391 0.221

Manpower savings 0.356 0.315 0.276 0.409

Safety 0285 Disaster Reduction 0.644 0.427 0.348 0.226

Total weight of evaluation alternatives 2.772 2.679 2.55
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