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A Study on the Effectiveness of the 4th Industrial Technology Application
for School Building Construction Work

-
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Abstract

This study proposed the basic data that contributes to inducing an effective construction plan through the
application of the 4th industrial technology to construct a school building that can guarantee the five goals
of construction management: cost, process, quality, safety, and environmental management. To this end, 3D
printing, drones, robot automation, and augmented reality technologies that are highly usable in construction
sites were identified for construction workers. As part of this, related literature and research data were
investigated. The selected 4th industrial technology was investigated and analyzed on how it was used for
cost, process, quality, safety, and environmental management in a detailed school construction process. As
a result of the analysis, significant results were found for the application plan of the 4th industrial technology
in school construction for cost, process, quality, safety, and environmental management.
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Figure 1. 4th industrial technology for construction field
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Table 1. Research on the application of 4th industrial
technologies for the construction sites
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Table 2. Main 4th industrial technologies for global
construction field
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Table 3. Overview of the survey for 4th industrial
technology utilization
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Figure 2. Preference of 4th industrial technology in
construction field
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Table 4. Construction process for school building
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Table 5. Overview of the survey for 4th industrial
technology Effectiveness
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Figure 3. Effect of 3D printing technology for
construction process in school building

pg=aagar 81



Table 6. Effect value of 3D printing technology for S el FS dA 71eF AR <ot 7]
S A3

construction process in school building A o] vl A 5= & XJol= gloy 3D
PEEEY 9F | =4 | =4 | oA | 34 A9 EA4 A AT Z4A E A7) ol Fk A|gko]
&5 HaEAr 41 | 43 | 41 | 18 | 25 A7) 2o FF " Tt AEZPA T =Y
7HdEA 43 | 41 | 44 | 25 | 26 Aol HhAl o & FThA Fhalvt Alesioh 9l lalbalo
ExA 37 | 38 | 43 | 29 | 31 159 #H4lo - Alljrﬁ 27} 7St |7t <
HOIZIEZA | 47 | 48 | 48 | 19 | 35 A5 AFH| Y zpol= 7|&HAlI 1] gront Ql=zt
AE3A 43 | 49 | 48 | 24 | 32 o] 7Fsst7] gl SAH] A 7S 5= Ut
24 -EETA 46 | 48 | 45 2.1 3.1 ZATEE AUE =0 ofzo] AEZPAto] 713
A4 47 | 43 | 41 | 26 | 28 SUE eEs w0 °© o+
EFA AL 41 | 43 | 42 | 1.8 | 25 3DZRY 7|&o] Mx}p sty 97| WEol =2 B
= xiia 45 46 L 44 23 L 45 grg oy S Ao AR A8 AR He 1
WA 39 | 3.8 | 38 | 1.7 | 3.1 - ~ .
s= oz 4147 46| 22 | 39 o thgt ol 7}t Q7] o] E-g Aol thFt H=7
oA 3.7 | 36 | 38 | 23 | 28 Q1 7Rto] g Qs
534} 45 | 46 | 44 | 25 | 35 () EE 7|&9 93 A 2 B
234 35 | 41 | 38 | 1.9 | 24 N . .
Eig—%'—/\]- 3.6 3.8 3.5 1.8 2.8 E—%ﬂ%’% ;g-a]_o/] E‘,—*é—% 0]%6}0% HQT_XJQ] %
FRATA 46 | 45 | 41 | 15 | 29 A3}t 33 gy 1= AL 99 2 B 199 A
ReAColgA |47 46 47 24 35 2 g e AAYE et L AIek A B
AS5A 48 | 48 | 47 | 2.1 | 36 " _ - =
PEEAL 4.8 4.6 45 2.2 3.7 S AHIZA Z YA E8Fo] gt w9
71 EREAL 44 | 41 | 41 31 | 25 AR HE EE271€9] FFEE AR 23 (Table
I -
S so 22 22 3l ) 9 (igure )9 Bow, R AR 3HE 9=
JH]ZAL 48 | 48 | 48 | 15 | 39 £ 45t o= 2o
ZATAS] A% 3pmEog T8 T 4 Q= A Table 7. Effect value of drone technology for construction
24 A7} sHsle] AH R o7 g r} A B process in school building
ot B3 W E EAEAY] A AlF A B4 Al 537 Q7| B3 | EF ) kA | 3
o 5195 v 5 MR . . . ‘ ‘
4 3pZUY /e W & sl Aol An, = JTEIWEE 23 S
TA D EEFARE G 3 AdPGoR QIsho EXA} 23 | 31 | 26 | 47 | 41
AZAAL A A Z 2491 3pEHE 7|&o] &8 7} HAIZZIYETZA | 2.7 | 24 | 2.6 | 41 | 45
- HIZ A 31 | 21 | 29 | 43 | 43
e A BIEAA. 24 -EEFA 25 | 15 | 21 | 45 | 42
stuEo] gt 3DEY 7|&9] AAHA FFA HZAY 1.9 | 1.6 | 22 | 46 | 38
+5 By (Figure ¢ o] 348(4.33), ¥4 4 ¢ EtAZAL 1.9 | 21 | 15 | 42 | 37
~ PR SEA 21 | 1.8 | 1.8 | 45 | 4.1
7H4.209) o ¥4 AL, BHG.13), R iy 18 | 17 | 1.6 | 38 | 42
(2.17)2 Addoz @A Hrt=E 9 5 S5TA 27 | 22 | 34 | 45 | 38
0 3-5A 26 | 15 | 26 | 3.7 | 42
A5 ZA 32 | 21 | 37 | 42 | 38
7 A 24 | 27 | 21 39 | 43
426 = 4.26 =G24 22 | 19 | 18 | 41 | 42
3.13 FASA 15 | 22 | 1.8 | 38 | 34
T U] oA 1.2 | 21 | 21 | 45 | 21
' A B-TAL 21 | 26 | 29 | 49 | 45
i gd-FA 28 | 25 | 26 | 46 | 4.1
27} zx =x o - 7IeHEA 26 | 26 | 27 | 41 | 46
" ESZAL 22 | 31 | 32 | 46 | 47
Figure 4. Effect of 3D printing technology for cost, Z273SA 2.3 29 | 33 4.2 4.5
process, quality, safety and environmental management AulAt 2.5 2.4 3.5 3.7 Ll

82 ws=msmusgaTgsted 193 A4S



4T B9 e, shgaziee] 2 WA
oF ol =20] Ao ofHE AUl F2 33l
A A olFolA7] 2ol ¥t A 7
o}, e wgow gUdIAl BE-ZETIA AT

=4 =
A, §2A3A, ALoiBA @ Ll Sol
2 g JUEE HoT. Eo WHEAl 7
Z o 71&S A=A

o¥
° 4
lo oEL 2 ol %9

o == T4
AR S HRl ZA3=E motH

55 :x_u-u

=u= Chal=1

— 8 ——FH o BH W —-8F

Figure 5. Effect of drone technology for construction
process in school building
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Figure 6. Effect of drone technology for cost,
process, quality, safety and environmental management
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Figure 7. Effect of robot automation technology for
construction process in school building
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Table 9. Effect value of augmented reality technology
for construction process in school building
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Table 10. The effectiveness of 4th industrial technology
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