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Analysis of Delay Factors Based on Importance of Construction

Subject-classified in Apartment Finishing Works
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Abstract

The ultimate goal of construction is to complete the given work in the most economical and safest way within the
required construction period while meeting the quality standards specified in the design drawing. There are a few
characteristics of finish work. First, executed in subdivided processes, finish work involves a very diverse and complex
structure. Second, there are no criteria for each segmented process with regard to the appropriate time of input. Third,
it 1S not very necessary to set priorities for lead and lag works. This study intends to provide information on the
completion of a project in accordance with the required duration by setting priorities in the delay of each detailed
process of finish work to minimize delay in finish work. In this study, finish work is divided into wet work and other
types of finish work, and the importance of each process is classified based on the given details of each process. In
addition, the study employs a survey to analyze delay factors of a designer, a constructor, and a supplier. Using the
survey results, the study sets priorities in delay of final work to provide information on the completion of an apartment

project within the planned construction period.

Keywords : Process Control, Construction Ddelay, Finishing Work Duration, Work Delay Factor
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Table 1. Study on type in work delay

Author Research summary

Need a construction management that involved
Lee a connection between interference  about
[2] sub-contractor, Fault of work, period in
finishing work

Responsibility of contractor and Off-responsibility

Han[;it al. of contractor(Owner, Designer/Supervision, The
3rd)
Extraction of importance by sorting work
Han et al. "
[12] coditions(work ~ flow, men  management,
off-work management)
Obstructing the period reduction : maeterial,
men, method, money, contract, construction
Jung et al. )
9l plan, safety, claim, sub-contractor, approval,

design error, weather conditions, discussion,
site conditions
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Table 2. Cause of work delay

Responsibility ltem Detail item

Material Lack of practical use plan, error of material

Men Lack of practical use plan, inexperience

) Lack of practical use plan, damaged
Responsibifty ~ Machine - " yetect

cont(r);ctor Method ;)rp;tézsu: level, unsuitable construction
Money Plan lack, payment and delay an encash

Order delay, interference, bankruptc

Meragement , communig/ation of orders o

off Owner Discussion/Permission, lack of communication
responsibility Designer Design  omission, change  deferrd
of Supervision  processing, lack of supervision capability
contractor The 3rd  Change of policy, waether conditions

TRREALRS] AR a9ke: =] $f8l 71 ot B3
uREEAe] Qojal HARA 89l &Skl uksAR AR
21 wEdP| Qlel] FRASAPE SR S de] 43t
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Table 3. Influential factor of work delay(Concerned part)

Goup Factor of work delay Code

(@)

Change deferrd processing
Fault review of law, excessive discussion
Delay servign a book(To constract)

Missed drawings, worth transcription,
entry error of dimension, design defect

Inconsistency on frame work drawings
Unsatisfactory of detail
Interference between electricity and facilities

0 N O o~ W NN =

complex changing process

<o}

Design interference

(e}

Unrealistic drawings
Excessive design change
Lack of communication with contractor

wWw N =

Excessive discussion about design contents

Interference management(other finishing work,
electricity, facilities)

> OO 0O >» OO0 0o >» m >» OO0

2 Delay of advanced process(Frame/Water Work)

3 Communication lack

4 Accept error  between  constract and
c sub-contractor, lack of understanding

5 Shop dwg absence (error owing to oral B
delivery)

W W O

6  Omission of instruction D

7 Rework(Instruction error excessive discussion D
of contractor)
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Gowp Factor of work delay Code

8 Purchase problem of material(Secure and B
delivery)

9 Claim B

10 Reasonable method B

11 Unsuitable construction processing, Inadequacy B
construction planning

12 Delay giving a payment to sub-contractor B
and del ay encashment

13 Lact of field control and supervision ability B

14 Lact systematic time contcol B

1 Missed construction about adantage process D

2 Interference other sub-contractor D

3 Lack of recognition about follow-up process D

4 Mistake accept to sub-contractor, lack of D
understanding

5 Shortage of shop dwg(Mistake due to D
oral-delivery)

6  Rework(Due to construction error) D

S 7 Skilled labor B

8  Fault of labor attendant management C

9  Communication of orders and education lack C

10 Safety accident(Drinking) C

11 Disturbance and interruption of sub-contractor D
problems

12 Bankruptcy A

13 Order delay A

14 Experience and technique lack B

* D @ Designer,

= “’
ZBA

il—iz—] 01—3.47]. /\}ﬂ EEL/\]. 7] 2T
Aol 7Phge R

++#C . Contractor,

Table 4. Influential factor of work duration-1

=S 1 Sub-contractor

AL 9 FEAFAE AR
ZA} 710102 Qg &kl AL EFAL V|
ol Lz ZAW] B3] ARo® o)

Main agent

Code Influential factor

>

Design omission
Drawing inconsistency
Change deferrd processing
Interference

Other type interference
Construction/Time plan

Rework

Delay of advanced process

Money
Skilled
Labor planning
D Communication

O W >» 00 wW>» 00w

+* D . Designer,

x+*C © Contractor,

A = viapieh APRon AmEs AR ¥

o}

=#%xS 1 Sub-contractor
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Table 5. Influential factor of work duration-2

Main agent Factor Details
' ! Design  omission, entry error of
Design omission dimension, worth transcription
Drawing Inconsistency on frame work
D inconsistency drawings , unsatisfactory of Detall
Change deferrd Change deferrd processing,
processing discussion/permission
Design error about other type
Interference interference
Other type Other type interference(Time, place
interference of work, physically interference)
Construction/ : .
o Timeplan Wrong construction planning
Delay of Delay of advanced process
advanced process (foundation work, frame work)
Rework(Order error from contractor
Rework and rework based on excessive
checking)
Money Bankruptcy due to money
Skilled Unskilled labor and inexperience
ST ’ Shortage of labor planning(labor

Labor planning needs, discontinuos use)

Lack communication with

Communication subcontractor

# D @ Designer, #**C : Contractor, #*#*S ! Sub-contractor
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Table 6. Work break down in finishing work(detail)

Work type Work breakdown

Masonry Cement masonry, glass masonry

Wood windows, self-assembly wood
doorframe, AL windows, PL windows,
steel  windows,  extruded  cement
doorframe

Door

Doors and

windows
Ordinary plate glass, pair glass, pattern
glass, etching glass, glass block,
tempered glass

Glass

Cement plaster, wall-plaster, floor f

Plaster inishing, terrazzo tile

Expanded polystyrene insulation, glass
insulation, plate insulation, extruding
expanded polystyrene gypsum,
condensation stop material

Insulation

Interior
finishing Base coat finish  coat

wallpaper

Wallpaper wallpaper,

Carpet Room carpet

Liquid waterproof, rubber Asp.emulsion
walterproof,  improved  Asp,  sheet
waterproof,  Asp.8  floor  waterproof,
urethane waterproof, POM waterproof

Moisture Protection

Water paint(in-ex), wood paint, steel
paint, graffiti prevention and rag
receiver paint, pattern coat, urethane
coating floor, poly urethane complex
floor, elasticity cauking finishing

Paintings

Inner warmth  frame, gypsum board
bond, polywood sheet, ceiling, etc

Plate  roof, slope roof,
copperplate, roof tile joint

Wood

Asp.single,

Roof Roof
&

Drain

Drain Drain

Balcony handrail, entrance frame, stair
hanrail, putting ladder, steel circle
handrail on panthouse, setting partitions,
buttress used work, trench, ceiling insert
in basement, PD access hole, setting
mailbox

Metal

Tile
Stone

i Inside tile, outside tile
ile
Entrance stair, joist of a floor

77

o i — s =
3.2 ZSTH 234 H|2
S % =]
] A

o

g :__ [e]
t}. g 501 A3 7 A
A, WA QlEElo] SARR Sl
o] A SEAMIS] T4 flo] APgsIAL,
g 358 SARYY Baghe UEeE S

71 A3} o}l Table 79} 7S 7|Z20@ Halslo] Z3Am|o] A
3 oike 7o ® FE HERS mESIgIh of7]olA FEAL
BloflA] EFAL 9 Z2EA} 7]EF A7) AU EARE viAslaL 44
AR 7[E TRESAY] AT B 12 APYst] T Hle

7y upg) 2R ujEsleict o7 A ugAle] Foll Hlo] 7] 7]_
7} 0.1972 YR} L2A1ZA} 0]59] ulzlol A= ujakaale] 2
[ Frkl & 4 9l

ﬂ
=

2
S 38
&

Table 7. Money weight sorting by work type

Type Weights
Masonry 0.106
Water Moisture protection 0.048 0434
using Plaster 0.197 '
Tile 0.083
Doors and windows 0.172
Wood 0.058
Furnishings 0.105
Finishing Metal, specialties 0.112 0.566
Paintings 0.032
Interior finishing 0.053
etc 0.034
Sum 1

3.3 27X 29 =2 BN
Ak 20109 19 1595E 29 28U71A] 157114t
12 355 ﬁéﬁ% S gifoR AAjsiglomn,
AR Z 10055 HiaEste] 7057} S)geElo] 70%2] 34
&= 71555It

Career Position

20th
0th fl
3%

Floors

Building

Figure 1. Characteristics of the respondents
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Table 8. Target and terms about survey

Terms 2010. 2. 1 = 2010. 3. 10
Type Apartment(7), Multypurpose building(3)
Work Frame work(3), Finish work(7)
Target Contractor company in domestic
Method Distribute 100 paper through e-mail(withdraw : 70 paper)
Analysis AHP
Content Analysis of delay factors in finishing works

B oo A TEzE npzkrAle] ZFx| o] u|x]i A
A Qaof] oiet AARE, AlsAR, FEUAY S8E S ¢

A ch7 AR H(AHP)S o830 EA519ItE AHPE: ©
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7] Slete] A4 e et oA ks U4 v
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4 29x(Consistency Index, C)E FEHOZ oA Haf
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AT 5= ol AAYE SHY 5 ik e 2 o%u A

el

¥ bl Matrixts CR € 0,1 2 03 Usgkon], 2 o
= Ealo] Uhe AR 21X a%le] Faw Aea
4 oo 2 2 9k

Table 9. Analysis of importance by construction subject—classified

1 Class  Importace Factor 2 class Importace
Design omission 0.034
X Drawing inconsistency 0.056
D 0.125 )
Change deferrd processing 0.017
Interference 0.018
Other type interference 0.049
. Construction/Time plan 0.038
C 0.270
Delay of advanced process 0.108
Rework 0.075
Money 0.151
Skilled 0177
S 0.606 )
Labor planning 0.124
Communication 0.154

# D @ Designer, #**C : Contractor, #*#*xS ! Sub-contractor

A% $8%e AR 1%2}, YT T8 v
Af & 041104011 ux= G FHAA(0.606)7F 7HEAl ek

Al AlSAL AR *i 1812574 E} As 9 2A1% 8919
Q5w Table 97} 2t} 241% Q91& BAGH A} AARL]
ZAA A 92l EHEYR|(0,056), AN 9 +2H0.034)2]
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Table 10.

Analysis of importance by work type

Work type Weight Designer Contractor Sub-contractor
Design omission .0036 Other type interference .0052 Money 0160
Drawing inconsistency .0059 Construction/Time plan .0040 Skilled 0187
Mason 0.106 0.0132 ) 0.0286 0.0642 )
i Change deferrd processing .0018 Deay o advanoed process 0114 Labor planning 0131
Interference .0020 Rework .0080 Communication 0163
Design omission .0016 Other type interference  .0023 Money 0073
Moisture Drawing inconsistency .0027 Construction/Time plan .0018 Skilled .0085
: 0.048 0.0060 ) 0.012 0.0291 )
protection Crenge deferrd processing .0008 9 Ddlay o advenced proosss 0052 9 Labor planning .0060
Interference .0009 Rework .0036 Communication .0074
Design omission .0067 Other type interference .0096 Money 0298
Drawing inconsistency .0110 Construction/Time plan .0075 Skilled 0348
Plaster 0.197 0.0246 ) 0.0531 0.1193 )
Change deferrd processing .0034 Deay o advanoed process 0213 Labor planning 0244
Interference .0036 Rework 0148 Communication 0304
Design omission .0028 Other type interference .0040 Money 0125
) Drawing inconsistency .0046 Construction/Time plan .0032 Skilled 0147
Til 0.083 0.0104 ) 0.0224 0.0503 )
e Change deferrd processing .0014 Delay o advanced process 0090 Labor planning 0103
Interference .0015 Rework .0062 Communication .0128
Design omission .0058 Other type interference .0084 Money .0260
DOOrS . . . . . .
and 0472 0.0215 Drawing |nconS|steqcy .0096 0.0464 Construction/Time plan .0066 0.1041 Skilled . .0304
windows Change deferrd processing .0029 Deay o advanoed process 0186 Labor planning 0213
Interference 0032 Rework 0129 Communication 0265
Design omission .0020 Other type interference .0028 Money .0088
Drawing inconsistency .0032 Construction/Time plan .0022 Skilled 0102
Wood 0.058 0.0072 ) 0.0156 0.0351 )
Change deferrd processing .0010 Delay o advanced process 0063 Labor planning 0072
Interference .0011 Rework .0044 Communication .0089
Design omission .0035 Other type interference 0051 Money 0159
L Drawing inconsistency .0058 Construction/Time plan .0040 Skilled 0185
Furnishiny 0.105 0.0131 ) 0.0283 0.0636 )
- Change deferrd processing .0018 Deay o advanoed process 0113 Labor planning 0130
Interference .0019 Rework .0079 Communication 0162
Design omission .0038 Other type interference .0055 Money .0169
Metal Drawing inconsistency .0062 Construction/Time plan .0043 Skilled 0198
ey 0.112 0.0140 ) 0.0302 0.0678 )
specialties Chenge deferrd processing .0019 Delay o adveroed process 0121 Labor planning 0139
Interference .0021 Rework .0084 Communication 0173
Design omission .0011 Other type interference  .0016 Money .0048
. Drawing inconsistency .0018 Construction/Time plan .0012 Skilled .0057
Paint 0.032 0.0040 ) 0.0086 0.0194 )
ainiings Change deferrd processing .0005 Delay o advanced process 0035 o Labor planning .0040
Interference .0006 Rework .0024 Communication .0049
Design omission .0018 Other type interference .0026 Money .0080
Interior Drawing inconsistency .0030 Construction/Time plan .0020 Skilled .0094
i 0.053 0.0066 ) 0.0143 032
finishing Change deferrd processing .0009 Delay of advanoed proosss.0057 00321 Labor planning .0066
Interference .0010 Rework .0040 Communication .0082
Design omission .0011 Other type interference .0017 Money .0051
Drawing inconsistency .0019 Construction/Time plan .0013 Skilled .0060
etc 0.034 0.0044 ) 0.0094 0.0206 )
Chenge deferrd processing .0006 Delay o advaroed prooess .0037 Labor planning .0042
Interference .0006 Rework 0026 Communication .0052
Table 11. Order of priority by construction subject-classified
Designer Contractor Sub-contractor
Work Delay factor Rank Work Delay factor Rank Work Delay factor Rank
Drawing Delay of ;
Plaster inconsistency 1 Plaster advanced process 1 Plaster Skilled 1
Doors and Drawing Doors and Delay of Cat
windows inconsistency 2 windows  advanced process 2 Plaster Communication 2
; e Doors and ;
Plaster Design omission 3 Plaster Rework 3 windows Skilled 2
Metal, Drawing Doors and
specialties inconsistency 4 windows Rework 4 Plaster Money 4
Drawing Metal, Delay of Doors and i
Masonry inconsistency o specialties  advanced process ° windows Communication °
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