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Abstract

For this study, a series of interviews with engineers in the Korean construction industry was carried out through
a formal workshop format to analyze the causes of the inferior quality of builders’ hardware. The authors established
the causes of defects in window hardware construction in relation to the three aspects of system, design, and
construction as involving the following seven factors: lack of system (including low ability to create construction
specifications); low social awareness of the importance of window hardware; low technical capability to create design
drawings; low design costs; small manufacturing capacity; low construction cost; and short duration of construction.
Among the seven causes, the biggest cause of defects in window hardware construction is the lack of a system (low
ability to create construction specifications), followed by low technical capability to create design drawings. In addition,
this study carried out basic research to create measures to prevent defects in window hardware construction by
analyzing how such causes of defects are distributed depending on the scale of architectural firms and construction
companies during actual projects.
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Figure 1. Double hinged door hardware
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Figure 2. Sample hardware for the door
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Table 1. Ranking of the defective works in construction

Rank
Researcher - ond
Window and door Miscellaneous work
Seo[;]t al. (6.5 results / (1.65 results /
100 households) 100 households)
AlK Window and door Paper hanging work
[9] (12.69%) (10.01%)
Leeh%ﬁ al Window+fire door (34%) Crack (17%)
Window and door Furniture work
Kan[g1 ﬁt al. (13 results / (3.14 results /
100 households) 100 households)
Cheon SH Window and door Furniture work
[12] (21.2%) (9.9%)
Lee et al. Window and door Furniture work
[13] (19.06%) (8.89%)
Seo et al. Window and door Furniture work
[14] (28.63%) (23.51%)
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Analysis of the Causes of Defects in Fenestration Construction and Their Impacts on Construction Quality

Table 2. Causes of defects in door hardware construction

Category Item Contents
Sys.tem 1) Lack of system -Lack of construction specifications, technical manuals, quality standards
administration 2 Lack of social awareness -Lack of safety awareness, Lack of hardware security awareness
Design 3) Lack of design technic -Lack of hardware design, schedule, and engineering capacity
4) Lack of design cost - Deficient drawing and specification in accordance with low design cost

- Small manufacturers of windows and doors
-Lack of product development by poor understanding of hardwares

6) Lack of construction cost - Deficient construction results in accordance with low construction cost
7) Lack of construction duration - Fraudulent construction results due to lack of hardware construction duration

5) Small manufacturers
Construction

A 8% BAS Saaty(1980)2] AHP 71HE& ARgsE  ’lol| digh AHPEA AT 8% 1529191 AlenlH] 5 &
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Table 3. Analysis of defect types with AHP L oidt ke H=y1E BAlsl| L8]] ARIRARS AA

Category Defect types W R CR Sl AzGAL] G, ARSI QAHE FAM] #7t

System ko ey o 5 LX) 9le] e g Ealo] olelg] ALl

e T E TR T, RARISE N064E 011870 A7 2
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Constucion LSOl orz3 X, WRATAN B Agolm, TYATAM F F 2
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- . Table 4. The outline of case studies
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’ ’ ’ — Purpose Resi. Resi. Resi. Edu. Edu. Edu.
Epdr}, U4 RS 0,0889% AE7150] QRFRAR= Al
E]@' _/'\_ %]\%\q]:} Location Cﬂg?ngf Suwon Seoul Gyeonggi Incheon Gyeonggi
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Table 5. Investigation contents and results of construction
specification

Project

Category Contents ABCDEF

1) Submittal X X O A A O

2) Hardware schedule X X O A A O

General 3) Quality assurance X X O x x O

4) Delivery, storage, handling X x O x x O

5) Cooperation with other works X X O A A O

6) Template hardware X X A X X O

7) Hardware items X X O x & O

Products 8) Related hardwarg with the < x X AAO
fire door and exit door

9) Fasteners X x O x x O

10) Finish X X O x x O

11) Standard of hardware installaton x x O x A O

12) Installation location of hardware x x O x x O

~13) Hardware adjustment X X O x x O
Execution ) )

14) Standard of field quality X X O x & O

15) Cleaning and protection X X O x & O

16) Hardware sets X X A X X O

x: Not included  A: Insufficient O: Sufficient
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Table 6. Contents of door drawing standards and analysis items

Category Contents Selected contents for analysis
-+ Location

Door layout - Symbol
- Opening & closing methods 1) Location
- Symbol - Material 2) Shape

Door list * Shape - Performance 3) Opening & closing methods
- Dimension - Finishes 4) Material of door and doorframe
- Quantity - Hardware 5) Dimension (door thickness)
. i 6) Weight of door
. glﬁ;%gal - Location of hardware 7) Partial detail

Door detail - Dimension \C/:Valerp_roof treatment 8 Hardware set NO.
- Finishes orrosion protection

- Attached hardware

- Opening & closing method
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Table 7. Status of drawing content of projects

Project

Contents A B CDEFE

1) Location A A O O O O

2) Shape A A O O O O

3) Opening & closing method O O O O O O

4) Material of door and doorframe X A O A A O

5) Dimension(door thickness) X X O O O O

6) Weight of door A A O A A O
7) Partial detail

(head, jamb, sill, under cut) X ox o x o x 0

8) Hardware set NO.(attached hardware) x x O A A O

x: Do not exist A: Insufficient O: Sufficient
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Table 8. Status of construction condition for door hardware
Contents Project

A B C D E F
1) Appropriate use of pivot hinge in fire and storeroom door X X o) X @)
2) Appropriate use of hinge by size and weight of door X X O X X O
3) Installation of the flush bolt in underbody of fixed door of double door X O O X X O
4) Installation of strike in flush bolt X o o X X )
5) Installation of sill(threshold) in fire door X o} O X X e}
6) Adjustments to the closing speed and power of door closer X X X X X O
7) Adjustments to the closing speed and power of floor closer X X X X O
8) Appropriate of door function with door locksets X X o) X ¢)
9) Installation of door stopper in fire door X O X X O O

X : unsuitable O : suitable
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Table 9. Satisfaction ratio of investigation contents

Contents A B C D E F
Specification 0 0 81 0 0 100

Drawing 13 13 100 50 50 100
Construction 0 44 67 0 11 100
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