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Abstract : Quality management work at construction sites demands substantial time and effort, involving the preparation of
documents in Excel, approval processes, and the execution of quality tests. These Excel-based tasks include printing quality
test reports, performing quality tests, generating and approving test reports, and preparing management ledgers. This divi-
sion of processes extends the duration of work and diminishes efficiency. Accordingly, a cloud-based construction site quality
management system was developed to enhance the productivity of quality management work. The purpose of this study is to
analyze the productivity of the construction site quality management system, which is in the early stages of implementation at
construction sites. This study implemented the construction site quality management system at a road construction site and
scrutinized subsequent alterations in the quality management workflow before and after the implementation. Additionally, a
survey was conducted among quality control engineers to collect data on work time both before and after the introduction of
the construction site quality management system. Based on the collected data, the Monte-Carlo simulation method was ap-
plied to analyze the productivity improvement effect of the construction site quality management system, and the results were
presented. The results of this study can serve as foundational data for future research endeavors focused on the automation of
quality management works.
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Fig. 1. Procedures of this study
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Table 1. Current quality management work process
Phase Process Work details
- Conduct the quality test in a team of
- . 2-3 engineer
! Onvsite quality test - Generation of raw data for quality test
- Pass/fail delivery verbally
i . - Return to office after quality test
2 W'Eglr;? ?Qg ;r)erm;lr?g - Writing quality test report using Excel
a y P - Printing quality test report
Quality test report - On-site |nterr_1al approval of test repprt
3 - - Request for final approval by collecting
internal approval ; .
approved reports for a certain period
Quality test report final | - Manager approval
4
approval - Storage of approved test reports
- Prepare management ledger using
5 Preparation of quality | approved test reports and Excel
management ledger | - Organize test numbers by test data
- Printing management ledger
6 Report on quality - Report on quality management ledger
management ledger regularly
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Table 2. The quality management work process following
the implementation of the construction site quality

management system
Phase Process Work details
Site-customized - Test system setup
1 configuration setting - Register quality manager
- Register test form and test plan
P Generation of quality | - Automatically register the number and
test number form when selecting the test item
Conducting qgahty - Conduct the quality test
3 test and writing o .
- Registration of test report during the test
reports
- Select approval line
- Automatic push notification when
4 Approval request requesting approval
- Manager’s electronic signature after
confirming the report
Aultomatlc . - Approved reports are automatically
5 generation of quality . -
registered in the management ledger
management ledger
Printing managem_ent - Printing management ledger
6 ledger and managing ;
- Analyze progress against test plan
performance
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Table 3. Classification of the quality management work process before and after implementing the construction site quality management

system
Sub Category
Phase Major Category Process before construction site quality management Process after construction site quality management
system implementation system implementation
) } B Conduct the quality test Generation of quality test number
1 On-site quality test and writing test report — — - - -
Wiriting and printing quality test report Conduct the quality test and write the test report
' Internal approval Approval request
2 Approval of quality test report -
Final approval -
) , Writing management ledger Automatic generation of quality management ledger
3 Preparation of quality management ledger and orini ed ] -
reporting data Report on managernent ledger rinting management ledger and managing
performance
Table 4. Classification of time-consuming tasks among quality management work process
Classification of time-consuming tasks
Phase Major Category Process before construction site Process after construction site
quality management system Work details quality management system Work details
implementation implementation
Quiality test preparation PreFE)r ?r:;z;nqi];ltii;ttggnu;g:r;em Quiality test preparation Preparation of test equipment
Enter test results into the
On-site qgallty test . ) Conduct the quality test On-site quality test and writing construction site quality
1 and writing test On-site quality test . management system
Enter test results in the form test report . . .
report simultaneously with conducting

the quality test.

Writing and printing test reports

Writing quality test report after returning to the office

Internal and final approval

Waiting for internal approval of test reports through
) Internal approval | | leted Approval request o it
5 Approval of quality Internal approval complete construction site quality
test report management system
) Waiting for final approval : :
Final approval final approval completed
) Management ledger Writing and printing of . R
Preparat_lon preparation management ledger
3 of quality

management ledger ) ) )
and reporting data || Report on management ledger | Preparation of reporting data || Report on management ledger | on automatically generated

Prepare reporting data based

management ledgers
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Table 5. Quality test items subject to survey

Work Test type Test items
Concrete Job mix Job mix
mortar modification
Slump
Amount of air
Common Cement Concrete Uncured Chloride
concrete mortar concrete content
Water content
per unit
Concrete Cured Compressive
mortar concrete strength
ncidental Reinforced Density of soil
. soil retaining Back filling materials Water content
construction I |
wa Plate bearing

Table 6. Survey contents for data collection before and after the
implementation of the construction site quality management

system
Class Lo survey confcems bgfore Main survey contents after
. Num construction site quality T .
ificat ber e han construction site quality
ion Sl management system application
Com 1 Age of respondents
mon 2 Construction engineer grade of respondents
survey | 3 Career period of respondents
. ) Time required for quality test
4 Time requ;;ec;;‘;)trig:ahty test preparation using construction
prep site quality management system
Time required for On=site Time required for On-site quality
5 quality test test using construction site
a quality management system
Time required for writing a
6 -
test report
Indivi . -

T . Waiting time for internal
dual 7 Waltlng;mfg\?; internal approval through construction
sunvey PP site quality management system

8 | Waiting time for final approval -
9 Time required for writing .
management ledger
) . Time required to prepare report
10 Tlmferegglgz(gzg;epare data using the construction site
P 9 quality management system’s
management ledger management ledger
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Survey respondents before
construction site quality
management system
implementation

Fifties, Twenties,
2 people 2 people

-

Age distribution of respondents

Junior Engineer;
2 people

Int

E
3

Distribution of respondents’ construction
Engineer grade

Under 5 years,

Distribution of respondents’ career period

15-20 years,
2 people
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Survey respondents after
construction site quality
management system
implementation

Fifties,
1 people

Age distribution of respondents

Junior Engineer,
1 people

Distribution of respondents’ construction
Engineer grade

Distribution of respondents’ career period

Fig. 2. Basic statistics on survey respondents
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Table 7. Survey results before and after construction site quality management system implementation

[Unit: minute]
Survey results before construction site quality management system Survey results after construction site quality
implementation management system implementatiion
Phase Quality test items Time required for quality test preparation Time required for quality test preparation
Minimum Average Maximum Minimum Average Maximum
Job mix modification 14.7 199 266 45 78 9.8
Slump 7.5 1.2 16.4 2.5 43 6.8
Amount of air 7.7 14 16.6 2.5 43 7.0
Chloride content 6.8 9.8 133 25 40 6.0
Quality test Water content per unit 116 16.1 214 58 85 1.8
preparation Compressive strength 10.1 14.6 19.5 25 35 438
Density of soil 134 19.3 27.8 73 1.0 17.5
Water content 1.1 16.6 22.8 50 7.8 12.0
Plate bearing 144 20.3 280 9.0 125 16.8
Average 10.8 15.5 214 46 7.1 103
Time required for On-site Time required for writing a Time required for On-site quality test and
Phase Quality test items quality test test report writing test report
Minimum | Average | Mwaximum EES Average | Maximum Minimum Average Maximum
Job mix modification 177 236 314 10.8 16.7 241 30 438 83
Slump 59 9.7 14.1 6.8 104 144 2.5 38 58
Amount of air 6.8 10.6 15.2 6.8 104 144 25 38 6.0
Chloride content 6.4 9.7 14.3 6.6 9.9 136 25 35 53
Onsitequality | water contentperunit | 11.0 17.1 250 83 121 169 98 143 208
test and writing
test report Compressive strength 9.9 14.3 19.7 6.6 9.9 139 6.3 85 11.0
Density of solil 155 22.1 309 10.2 15.3 21.5 1.8 17.3 24.5
Water content 9.1 14.1 24.6 7.0 109 15.8 7.5 105 14.5
Plate bearing 18.1 250 350 19 17.0 239 163 225 300
Average 112 16.2 234 83 125 17.6 6.9 99 14.0
Waiting time for approval through
Phase Quality testiters Waiting time for internal approval Wiaiting time for final approval construction Sitesy(:tel{arity management
Minimum | Average Maximum | Minimum | Average | Maximum Minimum Average Maximum
Job mix modification 189 87.8 3593 226 3536 8703
Slump 189 879 358.8 224 3533 779.7
Amount of air 18.9 88.3 3594 224 3534 779.8
Chloride content 18.7 88.1 359.2 227 2911 779.8
Approval of | water content per unit 198 893 3388 235 354.7 7816
quality test 95 138 26.0
report Compressive strength 19.1 88.1 359.1 229 3539 780.3
Density of solil 19.8 889 360.3 235 3584 781.6
Water content 19.3 883 3594 23.1 354.1 608.1
Plate bearing 20.7 89.9 361.6 24.1 3553 782.2
Average 193 88.5 357.3 230 3475 771.5
Time required for writing Time required for writing Time required for writing management
Phase Quality test items management ledger reporting data ledger and reporting data
Minimum | Average Maximum | Minimum | Average | Maximum Minimum Average Maximum
Preparation of
management Integration of 250 528 944 46.1 97.1 2113 55 88 128
ledger and 9 test items
reporting data
27 sEsmRire =2 E M25H M3 20244 5Y
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