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Abstract In this study, we attempted to derive major management factors related to the quality control
of formwork and identified differences in the perceptions of construction engineers, construction
managers, and field workers about the importance and performance of the derived factors. As a result
of the study, 18 management factors related to the formwork were derived. Among the derived factors,
the field workers placed importance on the factors that influence the detailed process of the formwork,
while construction engineers placed importance on the factors related to the judgment of the progress
and completion of the construction. The construction managers placed importance on the factors that
affect the quality of the building frame. Based on the results of this study, it is expected that a plan to
improve the quality of formwork that accepts the various opinions of each participant will be
established.

Keywords : Form Work, Site Management, Quality Management, Control Factor, IPA Analysis

1. M2 o) @ el Bk AulE M9 4 gk Fa

gel aae & 4 UL 78 B 22 F BB

1.1 917 oy o £ A%E0] 275 A Suet A An
2 7M. o)t A%EC] B84 STieh AFAY o

A%3AE Aol glol FAne, e, 371

*Corresponding Author : Beak-Joong Kim(Seojeong Univ.)

email: bjkim0714@seojeong.ac.kr

Received October 6, 2020 Revised March 17, 2021
Accepted April 2, 2021 Published April 30, 2021

520



AR 34 B8 890 T B4 Hol FAE A4 vl
X ke B ohlet S WA A 50 AAlEle] A%E o) 2oz Wol WSt ik 53], EaE B4k A

9]

o714 vl-g Aol 71995l "
A& § AFHSA R A SAVIEY F 25%S
Aok, AA| FAH oF 10% EE FLEIE F
F A9 °F 30%E AARITE mebA, AS5FAe] 9L
ol AFH JAPIAS FdHE = A 34 A4,
AV At gEet 9%t S T T8
o F2ol & 4 3o [21.

olef & AFolre AFHIAY FEEE| e Bt
T8 89g =E91L, =EH 2919 F8=e} =0
et AlsEEAY, ArdEiAr 9 @A AR Q14 Aol
£ ZRlstazt gt olE FAFH SAkl Holstk=

il

7 FA7E SR AR TR R15S ETHo
£ 8% BABIATY 7245 E ekt e,
12 917 W9l U wy

B ool AFR gAl] Bavlel Bt a9
Fawoh Pelwo e Alield, w9 A
HgiRtel Qale wwsl] Sls) S Aol AL
chewt 2t

A, Bl e daely 9 B AaAE 2

et
AR Soll et BARARE AAlot AxY 43T
oF et AH|eQlE =&

=4, AEallE 712
oA 282 2 2

AR, =9 99 The

o

=]

oz dEXANE AASHIT.
A, 48 23E EdE a9
nolsly o] EtE [PARA
AR, o] FAE IPA
7k 8Rlo] gt FAE Q14

=2 v

o

it

2.1 =Y A8y 2|

201658 20189 ARFANA BAT S
L= Table. 13 @tk ALBAIA WA 5 56849
344 5 AFFANA 27549 sHL wAsigom, of
5 A Ml TSRS W g B WS Uehigl
ok ESk AFEoplAe St S EaE B4, B
AL 2ATA AT BB PSR4, 9GBA 5

x|}

i
==

521

ok WAYEkE Sh4 3 o 10%2 sttt £
E FA)HY S g 2aelE BES 29, o
Ao $A= 9 vleke] S, B, T, W, Az
2 olglon, olzfat shatol ol AFYRAS B2
Be) it 7o U F Shiet ¥ S A3,

Table 1. Number of Defects in Construction Work [4]

Division 2016 2017 2018 Sum Ratio
Construct 92 100 83 275 48%
Civil 18 13 24 55 10%
Land 18 14 14 46 8%
Machine 30 37 36 103 18%
Electric 8 11 30 49 9%
Communication 6 3 19 26 5%
Equipment 2 3 7 12 2%
Sum 174 181 213 568 100%
2.2 IPA7|HH
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Table 2. Prior Research on Quality of Construction

Author Characteristic Contents
Y-S Do Construction and Quality control plan
2004) presentation of based analysis

performed

110l quality control
at construction site

evaluation model

Development and Case analysis of quality

S-H Song . R .
2006) proposal of quality | control in the execution
1 performance process of
evaluation index construction project
H-Y Bang Certificat'ion system, Analysis of 'qu.a'lity
010) operation plan, control activities

1121 cost issues and conducted
improvement measures at construction sites

Analysis of the current
status of existing

G-S Kyung |, Presentlrfg ) systems, considerations,
improvement directions
(2013) . ) and
in the field
[13] . management systems
of quality control .
for quality control
of construction work
J-S Lee | Standards also provide | Installation case analysis
(2016) guidelines for quality of construction site
[14] control temporary structure
Present improvement
1 f lit
prans for quaity Analysis of the status of
S-G Jeong control planning, wality control proper
(2016) construction, Auatity contro” prop
- . . confirmation inspections
[15] operation, materials,

at construction sites
and document

management on site
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Table 3. Factor of Site Management in Form Work

Main Factors| Sub Factors

1 Smoothness of the Form Surface
2 Fixed Status of Slab Joists and Yokes
3 | Form tie, Tie bolt Spacing and Tightening
4 Vertical and Horizontal Form
5 Form Management Status
Formwork X ; ; .
Construction 6 | Wall Strip and Joist Spacing and Condition
Management 7 Installation of Prop on Wall
Factors (Installation Status on Brace)
8 Fixed State of the Camber
9 Openings, Sleeves, Inserts,
Confirmation Status of Anchor Attachment
10 U Head Connection Status

11| Clearance Between Horizontal Neck and Floor

12| Management of the Verticality of the Circle

13 [Status of Middle Horizontal Connecting Member

14 Connection with the End of the Round
Other

Construction| 15
Management 16
Factors

Slab and Other Round Spacing

Floor Level Management Status

17 The Status of Installing the Brace

Status of Tools, Equipment,
and Protective Equipment

Table 4. Survey Respondent Overview

Division Count Ratio
Construction Engineer 29 34.94%
. CMr 28 33.73%

Classification
Field Worker 26 31.33%
Sum 83 100%
5 years to 10 years 27 32.54%
10 years to 20 years 28 33.73%

Career

More than 20 years 28 33.73%
Sum 83 100%




AR 34 B8 890 T B4 Hol FAE A4 vl

3.3 Mgl #M
& Ao|A HE] AlEE SPSS 24 TRIWS &
o 2Euls duiAsg galel BAsIT, ikEo
2 22uks WA gl 0.60o] e ] A1)
o] Ik WERITHIS), & AToIA BEFA SR
AR A B4 A= Table 59 2t 3&5E 2
EHlE doAlSg g2 0.601 082 A2 BA =4 2
= o] o oz AmHd
Table 5. Survey Reliability Analysis
Cronbach’s & Coefficient
Division Sub factor | Importance | Performance
Construction 1~11 0.734 0.872
Engineer 12~18 0.601 0.761
1~11 0.610 0.635
CMr
12~18 0.619 0.808
Field 1~11 0.840 0.811
Worker 12~18 0.867 0.767
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Table 6. Survey Results on the Importance

Division
Fac ConstYuction Construction Field Worker

tors Engineer Manager

Average Deviation Average Deviation Average Deviation

(+) (+) (+)
1 3.47 0.97 3.10 1.18 3.70 0.95
2 2.90 1.12 3.20 1.10 3.23 0.97
3 3.27 1.11 3.27 1.20 3.27 0.98
4 3.20 1.13 3.30 0.95 3.13 1.01
5 2.97 0.96 3.50 0.94 3.40 0.97
6 3.43 1.10 3.27 1.20 3.43 0.94
7 3.20 0.96 3.47 1.25 3.43 1.01
8 2.90 0.99 3.57 1.10 3.10 0.88
9 2.93 0.83 3.27 1.23 3.43 1.04
10 3.33 1.03 3.07 1.05 3.23 1.01
11 3.47 1.11 3.27 1.20 3.00 0.87
12 3.47 1.14 3.03 1.19 3.43 0.82
13 3.07 0.98 3.03 1.10 3.47 1.01
14 3.57 1.17 2.90 1.16 3.47 1.11
15 3.33 1.24 3.37 1.13 3.50 1.07
16 3.37 1.16 2.90 0.96 3.43 1.10
17 3.10 0.99 3.23 1.07 3.30 0.95
18 3.37 1.19 3.63 1.03 3.77 1.14
total | 3.24 1.07 3.24 1.11 3.37 0.99

Table 7. Survey Results on the Performance

Division
Fac ConstTuction Construction Field Worker

tors Engineer Manager

Average Deviation Average Deviation Average Deviation

€3] (€3] (#)
1 3.37 1.22 3.33 1.06 3.70 1.06
2 2.93 1.05 3.43 1.14 3.37 1.10
3 3.27 1.28 3.70 1.09 3.67 0.88
4 3.27 1.17 3.13 1.20 3.33 1.15
5 3.33 1.18 3.40 1.07 3.50 0.97
6 3.73 1.11 3.43 1.01 3.17 1.05
7 3.13 1.20 3.67 1.15 3.43 1.14
8 3.27 1.01 3.30 0.95 3.37 0.89
9 2.90 1.12 3.60 1.04 3.73 1.05
10 3.30 1.15 3.53 0.97 3.27 0.78
11 3.17 1.02 3.37 1.00 3.20 0.85
12 3.00 1.11 3.63 1.03 3.47 0.90
13 2.97 1.10 3.17 0.99 3.37 1.00
14 3.27 1.14 3.53 0.97 3.43 1.01
15 3.37 1.25 3.37 1.07 3.20 1.03
16 3.23 1.28 3.27 0.94 3.27 0.87
17 3.37 1.10 3.47 1.11 3.33 0.96
18 3.00 1.02 3.30 0.95 3.30 0.95
total | 3.21 1.14 3.42 1.04 3.39 0.98
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Table 8. Factors in the Each Quadrant

Division Factors C.E CMr W
1 Smoothness of the Form Surface O O
3 Form tie, Tie bolt Spacing and Tightening O @)
5 Form Management Status O
6 Wall Strip and Joist Spacing and Condition O O
. 7 Installation of Prop on Wall (Installation Status on Brace) O O
Qul;léitam 9 Openings, Sleeves, Inserts, Confirmation Status of Anchor Attachment O O
10 U Head Connection Status O
12 Management of the Verticality of the Circle O
14 Connection with the End of the Round O O
15 Slab and Other Round Spacing O
16 Floor Level Management Status O
2 Fixed Status of Slab Joists and Yokes O
3 Form tie, Tie bolt Spacing and Tightening O
4 Vertical and Horizontal Form )
5 Form Management Status ]
Second 8 Fixed State of the Camber O
Quadrant -
10 U Head Connection Status O
12 Management of the Verticality of the Circle O
14 Connection with the End of the Round O
17 The Status of Installing the Brace O O
1 Smoothness of the Form Surface O
2 Fixed Status of Slab Joists and Yokes O O
4 Vertical and Horizontal Form O
7 Installation of Prop on Wall (Installation Status on Brace) O
. 8 Fixed State of the Camber O
Third 9 Openings, Sleeves, Inserts, Confirmation Status of Anchor Attachment O
Quadrant -
10 U Head Connection Status O
11 Clearance Between Horizontal Neck and Floor O
13 Status of Middle Horizontal Connecting Member O O
16 Floor Level Management Status O
17 The Status of Installing the Brace O
4 Vertical and Horizontal Form O
5 Form Management Status O
6 Wall Strip and Joist Spacing and Condition O
8 Fixed State of the Camber @)
Fourth 11 Clearance Between Horizontal Neck and Floor @) @)
Quadrant | 12 Management of the Verticality of the Circle O O
13 Status of Middle Horizontal Connecting Member O
15 Slab and Other Round Spacing O O
16 Floor Level Management Status O
18 Status of Tools, Equipment, and Protective Equipment O O O
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