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A Study of the Demands for Improvements in Speciality Construction Technology

Cho, Jaeyong', Lee, Baul**
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Abstract : In Korea, the productivity of the construction industry is evaluated at a very low level, and the utilization of the
elemental technology of the Fourth Industrial Revolution is also very low compared to other industries. In order to solve
this problematic situation, it is necessary to identify the demand for technology improvement in the specialty construction
industry that is directly in charge of construction in projects. Therefore, this study aims to investigate improving construction
competitiveness and the demand for technology improvement in Korea's specialty construction industry. First, the concept and
status of classification of the specialized construction industry were identified, and a questionnaire was organized. Second, a
survey was conducted on experts construction experts, and the demand for technical improvement of the specialty construction
industry was derived by applying AHP and cluster analysis. The results of this study will serve as a practical reference for
policy development, R&D direction, and technology development roadmap to enhance construction competitiveness in the
future, and ultimately will help to present directions to improve the construction competitiveness of the construction industry.
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Table 1. Classification in Speciality Construction

Code Classification r'::::ttr’:trig:
S1 Interior Architecture Works 5,667
S2 Earth Works 6,331
S3 Plastering, Waterproofing & Masonry Works 2,485
S4 Stone Works 2,669
S5 Painting Works 3,170
S6 Scaffolding, Demolition Works 3,231
S7 Metal Structure, Doors & Windows Works 7,154
S8 Roofing, Sheet, Metal & Prefabrication Works 817
S9 Reinforced Concrete Works 11,341

S10 Plant & Mechanical Works 7,166
S11 Waterworks & Sewerage Works 7,658
S12 Boring & Grouting Works 1,024
S13 Railway & Track Works 4
S14 Pavement Works 2,930
S15 Subagueous Works 393
S16 Landscape Gardening Works 4,832
S17 Landscape Architectural Facilities Setting Works 2,559
S18 Steel Structure Works 685
S19 Steel Frame Works 34
S20 Cableway Installation Works 11
S21 Dredging Works 29
S22 Elevator & Escalator Installation Works 620
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Table 2. Literature Review

Category | Year | Author Title Methodology
A Study on the Investment
. Strategy of the IT R&D using Questionnaire
2009 | Kim etal. Portfolio Analysis and AHP AHP
Method
A Development Priority and Questionnaire
2010 | Leeetal. Techonology Roadmap for ALP
Construction Automation
A Proposal of a Keyword
2013 |Jeongetal.| Extraction System for Detecting Big Data

Social Issues
Technology -
Demand Developing User Interfaces of
Analysis 2014 | Park et al. | Mobile PMIS Modules Based on | Questionnaire

Technology Demand Analysis

An study on the Element

Technologies of BIM and Questionnaire

2014 | Kimetal. Importance Analysis of AHP
Them through Techonology
Development Status Analysis
Development of Construction
2016 | Park etal R&D Strategy through the Questionnaire

" [International Construction Market
Analysis

A Study on Technology Roadmap
2003 | Leeetal. |for Construction Automation and | Technology tree

Robotics
A Development Priority and Questionnaire
2010 | Leeetal. Techonology Roadmap for ALP
Roadmap Construction Automation
A Study on R&D Investment
Decision Making Model by Questionnaire
2018 | Kyung Using Small-Medium Enterprises AHP
Strategic Technology Roadmap
Analysis of the Trends of
2017 | Hanetal. Construction Technology Big Data
4th -
. Development based on Big data
Industrial - -
Revolution Exploring the 4th Industrial
2019 | Choietal. | Revolution Technology from the Precedent

Landscape Industry Perspective
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Fig. 1. Outline of Survey Respondents
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Table 3. Basic Demand Score (K)

Code Classification Quality| Cost | Schedule | Safety | Labour
S1 Interior Architecture Works | 2.20 | 253 | 2.78 | 343 | 2.95
S2 Earth Works 295(220| 210 |240| 235
s3 Pbswmg;;’r\]’fytwgi‘;ﬁ“g & 1228 273| 270 |305| 248
S4 Stone Works 303 |1290| 288 |265]| 255
S5 Painting Works 270 1290| 293 |300]| 275
S6 | Scaffolding, Demolition Works | 2.73 |2.48| 2.53 190 | 240
57 M“@{fg&‘f\;‘f@g‘i‘;“ & 1280 (270| 288 | 265 250
58 Rg‘r’;ggr Iiggg; C"Vf)trils& 275 278| 280 |225| 260
S9 Reinforced Concrete Works | 3.05 {2.45| 238 | 238 | 245
S10 Plant & Mechanical Works 3031280 3.13 |290| 2.80
S11 | Waterworks & Sewerage Works | 3.00 | 255| 2.75 | 295 | 2.65
S12 Boring & Grouting Works 3.03275| 290 |278| 253
S13 Railway & Track Works 318 1285| 288 | 3.05]| 2.65
S14 Pavement Works 2851288 310 |328]| 255
S15 Subaqueous Works 300 |265| 283 | 273|243
S16 | Landscape Gardening Works | 2.70 | 293 | 3.00 | 345 | 2.83
517 La”dscapge?tﬁ;it\f\%ﬁ' Facilities | 5 75 | 2.85| 308 | 335 | 280
S18 Steel Structure Works 3.131260| 270 |265]| 2.70
S19 Steel Frame Works 3.05|263| 273 |255]| 270
S20 Cableway Installation Works | 2.95 | 2.70| 2.83 |293| 2.78
S21 Dredging Works 298 |255| 278 |295| 265
57 | Flevator& Eﬂfi‘;“ Installation | 5 70 | 298| 278 | 275 | 2.75

Maximum 3181293 313 |345]| 295
Minimum 220220 210 | 190 | 235
Average 285(269| 279 |282| 263
Standard deviation 0.24810.181| 0.232 [0.388|0.159

Soto] IRk XA, 4

HOICHKyung, 2018). & H170Al= AHPEAS Sl 22
e, Hlgde], 3713, erde], W] 9] 571R] Hok
of thsto] ZH2to] Atha 71 ER1E B4t on, k= T
& (Table 4)2F &T}

AT SHANES e E 7H 598 7HA8E=(0.281)
OF Hrletal oM, olojA AT (0.202E S0t
1l Brkstal ATE H1E€32](0.189)2F 2713 (0.183)0f] Th
M= AO YT £E9] EQEOE HIIERIOH,
22](0.145) = ATHE O 2 7 W2 =07 Y|t

# % NUS TR OAEEY
o

Table 4. Weights on Management (L)

Quality Cost Schedule Safety Labour

Weight 0.202 0.189 0.183 0.281 0.145
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Table 5. Final Demand Score (M)

Rank Classification Score [Rank Classification Score
1 | Scaffolding, Demolition Works | 0527 | 12 Dredging Works 0439
2 Earth Works o518 | 13 | Wateorks3Senerage | o9

Works
3 Reinforced Concrete Works | 0493 | 14 Boring&Grouting Works | 0.438
4 Roofing, Sheet, Metal & 0480 | 15 | Interior Architecture Works | 0436
Prefabrication Works
5 Piastering, Waterproofing & 0463 | 16 | Cableway Installation Works | 0.430
Masonry Works
Metal Structure, Doors &
6 Windows Works 0458 | 17 Painting Works 0426
7 Steel Frame Works 0456 | 18 | Plant& Mechanical Works | 0413
8 Subagueous Works 0452 | 19 Railway & Track Works 0410
9 Elevator & Escalator Installation 0450 | 20 Pavement Works 0405
Works
Landscape Architectural
10 Steel Structure Works 0449 | 21 Faciities Setting Works 0399
I Stone Works 0440 | 22 | Landscape Gardening Works | 0.395
shapup|ste] =2 23U 2w 2022 38 27
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Fig. 2. Hierarchical Cluster Analysis - Dendrogram
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Table 6. K-Means Clustering - Final Cluster Centers

Cluster
Cluster 1 Cluster 2 Cluster 3
Quality 0.494 0.431 0.411
Cost 0.420 0.478 0.432
Schedule 0.378 0.466 0.394
Safety 0474 0.777 0614
Labour 0.331 0.370 0.342
Table 7. K-Means Clustering - ANOVA
Cluster Error
E significance
meansquare | df | meansquare | df
Quality 0.012 2 0.001 19| 8474 0.002
Cost 0.004 2 0.001 19| 5012 0.018
Schedule 0.010 2 0.001 19| 10.612 0.001
Safety 0.102 2 0.002 19 | 42,902 0.000
Labour 0.002 2 0.000 19| 4.650 0.023
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Table 8. Result of Clustering

Cluster Classification Character
Earth Works (S52)
Cluster | Scaffolding, Demolition Works (S6) High demand
1 Roofing, Sheet, Metal & Prefabrication Works (S8) in all categories
Reinforced Concrete Works (S9)
Interior Architecture Works (S1) ngh dema”d
Plastering, Waterproofing & Masonry Works (S3) in Quality
Cluster management
5 Pavement Works ($ 14) but Low
Landscape Gardening Works (516) demand in
Landscape Architectural Facilities Setting Works (517)
Safety
Stone Works (54)
Painting Works (S5)
Metal Structure, Doors & Windows Works (S7)
Plant & Mechanical Works (S10)
Waterworks & Sewerage Works (S11) Low demand
Cluster Boring & Grouting Works (512) in Quality and
3 Railway & Track Works (S13) moderate
Subagueous Works (515) demand in the
Steel Structure Works (S18) rest
Steel Frame Works (519)
Cableway Installation Works (520)
Dredging Works (521)
Elevator & Escalator Installation Works (522)
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Table 9. Standard Score (N) and Percentile (O) (Unit : %)
— N Basic Demand Score (K) Standard Score (N) Percentile (O)

Quality | Cost | Schedule | Safety |Labour|Quality| Cost | Schedule | Safety | Labour|Quality| Cost | Schedule |Safety|Labour

S1 Interior Architecture Works 280 [248| 223 | 158 | 2.05 | 2639|0906 | 0069 |-1564|-2024|9958(81.76| 5273 |589| 2.15
$2 Earth Works 205 [280| 290 | 260 | 2.65 |-0.385|2.706 | 2979 [1.078]1.752]35.02|99.66| 99.86 |85.94|96.01
S3 | Plastering, Waterproofing &MasoryWorks | 2.73 [2.28| 230 | 195 | 2553 | 2.336 |-0.201| 0392 |-0.597|0965 | 99.03 |42.02| 6525 |27.51|83.28
s4 Stone Works 198 [2.10| 213 | 235 | 245 |-0687|-1.171| -0.363 |0433|0493|2460[12.09| 3585 |66.77|6891
S5 Painting Works 230 [2.10] 208 | 200 | 2.25 |0.623]-1.171] -0.578 |-0.469|-0.765|73.34 |12.09| 2816 |31.97|22.21
S6 | Scaffolding, Demoliton Works | 228 [2.53| 248 | 3.10 | 2.60 | 0522|1183 | 1147 | 2366|1437 |69.93|88.16| 87.42 |99.10| 92.47
S7 | Metal Structure, Doors &WindowsWorks | 220 [2.30| 213 | 2.35 | 2.50 | 0220 |-0063| -0.363 | 0.433 | 0.808 [ 58.70|47.49| 3585 |66.77|79.05
S8 ROOﬁ”g'Sheet'O/'vztrakL&Prefabrica“o” 225 (223| 220 | 275 | 240 | 0421 |[-0478| -0.039 |1.464|0.179| 6633 |3162| 4844 |92.85|57.09
s9 Reinforced Concrete Works 195 [255| 263 | 263 | 255 |-0.788|1.322 | 1.793 |1.142|1.123|21.54(9069| 9635 |87.33] 8692
S10 Plant & Mechanical Works 198 [220] 188 | 210 | 220 |-0687|-0.617| -1.441 |-0211|-1.080| 2460|2687 748 |4165]14.01
S Waterworks & Sewerage Works 200 |245| 225 | 205 | 235 |-0.586|0.768| 0.176 |-0.340|-0.136]27.88 |77.87| 57.00 |36.70|44.60
S12 Boring & Grouting Works 198 [2.25| 210 | 223 | 2.48 |-0.687|-0.340| 0470 |0.111|0.651|24.60(36.70| 3190 [54.4374.24
S13 Railway & Track Works 183 [215] 213 | 195 | 2.35 |-1292|-0.894| -0.363 |-0.597|-0.136| 9.82 |18.57| 3585 [2751|44.60
S14 Pavement Works 215 (213| 190 | 173 | 2.45 | 0018 |-1.032| -1.333 |-1.177] 0493 | 50.73 |15.10] 9.13 [11.95|68.91
s15 Subaqueous Works 200 [235| 218 | 228 | 2.58 |-0.586]0.214 | -0.147 |0240|1.280]27.88 |58.47| 44.16 |594989.97
S16|  Landscape GardeningWorks | 230 [2.08| 200 | 155 | 2.18 | 0.623|-1309| 0002 |-1.628|-1237(7334] 953 | 1836 | 5171080
s17 La”dscapgeﬁri:;t\fv%f@Fad”“es 225|215 193 | 165 | 2.20 (0421 |-0894| -1225 |-1.371|-1.080|66.33 [1857| 11.03 |852 | 1401
s18 Steel Structure Works 188 240 230 | 235|230 [-1.090]0491| 0392 |0433|-0450( 1378 |6882| 6525 |66.77|32.62
s19 Steel Frame Works 195 [2.38| 228 | 245 | 230 |-0.788/0.352| 0.284 |0.691|-0.450|2154(63.77| 61.19 |7553|3262
520 Cableway Installation Works 205 |230| 218 | 2.08 | 2.23 [-0.385/-0.063| -0.147 |-0.275|-0.922|35.02 |47.49| 44.16 |39.15|17.82
21 Dredging Works 203 |245| 223 | 205 | 2.35 |-0486(0.768 | 0069 |-0.340|-0.136]31.36|77.87| 5273 |36.70| 44.60
522 | Elevator & Escalator Installation Works| 230 [2.23| 223 | 2.25 | 2.25 | 0623 |-0478| 0069 |0.176|-0765(7334(31.62| 5273 [56.97| 22.21

Average 215 [231| 221 | 218|237 - - - - - - |- - - -

Min 183 [208] 188 | 155|205 - - - - - -] - - - -

Max 280 [280| 290 | 310|265 - - - - - -] - - - -

standard deviation 0.248 10.181| 0.232 | 0.388 | 0.159 - - - - - - - - - -
stazsRefee] 2 H23HE o 2022832 29
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Table 10. Demand Roadmap on Speciality Construction

Technology
P Demand "
Rank | Classification score(M) Quality | Cost | Schedule | Safety | Labour |Cluster
Scaffolding,
1 Demolition 0.527 O ©) ©) * * 1
Works
2 Earth Works 0.518 - * * [©) * (@
Reinforced
3 Concrete Works 0493 o o © © c
Roofing,
4 |Sheet Metal& | ) o | x| o |«
Prefabrication
Works
Plastering,
s Waterproofing 0463 * o o o
& Masonry
Works
Metal Structure,
Doors &
6 Windows 0.458 O O O 3
Works
Steel Frame
7 Works 0.456 O O O a3
g | Subsaueous |44 | L | g ol o |a
Works
Elevator &
o | Esalator |45 o o | o a
Installation
Works
10 Steel Structure 0.449 . o o o 3
Works
11 | StoneWorks | 0.440 - @) @) a3
12 |Dredging Works| 0.439 - O O a
Waterworks
13 & Sewerage 0.439 - O O (@]
Works
Boring & B
14 Grouting Works 0438 O O =
Interior
15 | Architecture | 0.436 * @) 0] Q2
Works
Cableway
16 Installation 0.430 - a3
Works
17 | Painting Works | 0.426 @] a3
Plant &
18 Mechanical 0.413 - 3
Works
Railway & Track .
19 Works 0.410 3
Pavement
20 Works 0.405 O O (@
Landscape
Architectural
2 Facilities Setting 0399 © =
Works
Landscape
22 Gardening 0.395 O Q2
Works

Very High Score in Demand (over 90%) : %
High Score in Demand (over 80%) : ©
Moderate in Demand (over 50%) : O
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