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Analysis of Major Management Factors Affecting Crew Productivity
in Road Bridge Construction Site Using IPA

Huh, Young-Ki', Lee, Sang-Ho"
"Department of Architectural Engineering, Pusan National University

Abstract : Crew productivity in the construction industry is an important indicator of soundness and efficiency of
work process, since all works in a site are conducted as groups of people, A survey was conducted in order to reveal
importance and performance of major management factors affecting crew productivity in road bridge construction site
using IPA, As a result of the analysis, it was found that ‘Construction equipment and ‘Human resource related’ factors
among five major—categories are most important but with low performance, Furthermore, from another analysis with
27 factors of sub—categories, it is revealed that factors needed sustained attention are four, namely ‘Just—in—time
machinery delivery’, ‘Formation of a crew members’, ‘Skill of workers’, and ‘Site control and management’, whereas
those needed much more improvement are five, such as ‘Machinery performance’, ‘Clearity of Design’, ‘Clearity of shop
drawing’, ‘Timing of work instruction and approval’, and ‘Clearity of work instruction’, Findings from this study will
enable road agencies as well as road construction experts to enhance crew productivity in a site,

Keywords : Road Bridge Construction, Crew Productivity, Productivity, Management Factor, IPA
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Research purpose and methodology

1

Literature review and experts interview

1

Survey design and pilot study

1

IPA (Importance and Performance Analysis)

1

List of ‘Improvement needed’ and ‘sustained attention needed’ factors

1

Conclusion

Fig. 1. Research methodology
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Table 1. Major mgmt. factors for time management of RC works

Level 1 Level 2

Construction
equipmenet
management plan

Equipment procurement plan/ No. of equipment/
Equipment performance/ Equipment usage plan/
Equipment safety mgmt./ Equipment operation skill

Material
procurement plan

Material procurement plan/ Open storage layout
plan/ Workshop layout plan

Plan of work sequence/ Construction method

Construction plan used/ Work duration plan

Human resource
management

Skill of workers/ Workers supply/ Fatigue of workers
due to overtime/ Formation of a crew members

Site control and mgmt./ Communication/ Clearity

Work management of work instruction

Work environment | Layout within site/ Safety mgmt. within site
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Table 2. Factors decreasing construction productivity in housing project

Level 1 Level 2
. Schedule delay/ Rework/ Change of Workload/
Design chanage .
Errors and ommissions/ Changes
Schedule Interference & Overstocking of trades/ Overman/
shortening Not enough work space/ Impractical overtime
Management Inappropriate usage of EQU|pment / Management skill/
Lack of supervision/ Inspection delay
Project Site accessability/ Work level of difficultly/
| Height of Building/ Heavy workload
Fatigue/ Motivation/ Skill/ unavailable worker/
Labor
Personal reason
Location & Temperature, Rain, Snow/ Commute distance/
others Wind speed/ Noise

Table 3. Factors decreasing construction productivity in building
project

Major Category Sub-category

Human Shortage of worker/ Irresponsibility/ Lake of motivation/
resource Lack of work skill

Design mgmt. | Insufficient design/ Lack of constructability in drawing

Inappropriate construction method/ Inappropriate work
sequence/ Wromg scheduling/ Delay of work order and
approval / Insufficient communication

Construction
mgmt.

Delay of material procurement/ Dealy of

Resource )
equipment supply

Poor site condition/ Poor work environment
(noise, dust)/ Civil compliant

Work nature
and others
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Table 4. Management factors of crew-productivity

Major category Sub-category code
Clearity of Design D1

Design related (D) Level of Constructability of Design D2
Clearity of shop drawing D3

Appropriate construction method C1

Site control and mgmt. c2

Physical site environment(noise, dust) C3

Practicality of daily schedule C4

Plan of work sequence Ch5

Construction Appropriate work duration C6
Mgmt. related (C) | Interference mgmt. between work traders c7
Clearity of work instruction Cc8

Timing of work instruction and approval C9

Communication between traders C10

Communication between managers Cci

Coordinating traders Cc12

Workers supply H1

Formation of a crew members H2

Human Resource Resposibility of workers H3
related (H) Skill of workers H4
Motivation of workers H5

Fatigue of workers H6

) Just in time material delivery M1
M?é?;tzld%r;t' Open storage layout M2
Workshop layout M3

) Just in time machinery delivery E1

fﬂznni? Fj:;ggnsg)t Appropriate no. of machinery E2
Machinery performance E3
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Table 5. General information of the survey respondents

Experience(years) Sub-

- | Total
3~5 | 5~7 | 7~10 | above | total | 7y
below | below | below | 10 | (no)

Main Contractors 2 3 4 9 18
32
Sub—contractors - 2 5 7 14
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Fig. 2. IPA Result of main category factors
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Fig. 3. IPA result of main contractors
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Table 6. IPA results of sub—category factors

C5@&AeA AR, M2(2719] A=

Importance |Performance
Sub-category code
Rank | Value | Rank | Value
Clearity of Design D1 12 [ 5.78| 21 | 5.31
Level of Constructability of Design D2 15 [ 5.44| 26 | 4.91
Clearity of shop drawing D3 4 6.34| 25 | 513
Appropriate construction method C1 18 |5.38 1 6.03
Site control and mgmt. c2 7 |6.03| 8 |569
Physical site environment (noise, dust) | C3 | 17 |5.41 | 24 |5.19
Practicality of daily schedule C4 11 |156.84| 17 | 5.50
Plan of work sequence C5 25 1494 | 3 | 591
Appropriate work duration C6 9 |591| 12 |5.59
Interference mgmt. between work traders| C7 13 [ 5.56 | 21 | 5.31
Clearity of work instruction C8 2 6.44 | 12 | 5.59
Timing of work instruction and approval| C9 1 6.53| 16 | 5.53
Communication between traders C10| 24 |506| 23 |5.28
Communication between managers Ci 15 | 5.44 5 5.88
Coordinating traders C12 | 19 |5.28| 15 | 556
Workers supply H1 27 1484 | 3 |591
Formation of a crew members H2 3 |6.38| 10 | 5.66
Resposibility of workers H3 23 | 5.19| 18 | 5.44
Skill of workers H4 6 |[6.22| 8 |5.69
Motivation of workers H5 19 |5.28| 19 | 541
Fatigue of workers H6 22 | 525| 20 |5.34
Just in time material delivery M1 9 5.91 5 5.88
Open storage layout M2 25 | 4.94 2 5.94
Workshop layout M3 19 |5.28| 12 | 5.59
Just in time machinery delivery E1 4 16.34| 5 |5.88
Appropriate no. of machinery E2 14 | 550 | 10 | 5.66
Machinery performance E3 8 [594| 27 |4.88
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