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ABSTRACT

In order to cope with the decrease of construction manpower caused by the aging population and to improve construction productivity,
Japanese Ministry of Land, Infrastructure, Transport and Tourism has been promoting construction methodology using ICT
(Information & Communication Technology) since 2016. The ministry has established and implemented new cost estimation
standards, delivery systems, and government support policies to boost automated earthwork using ICT, and is expanding the types of
automated construction methodology applied at the construction sites. To utilize ICT at construction sites in Korea, as in case of Japan,
laws, systems, and policies should be readjusted first. By comparing the ICT-related systems and policies between Japan and Korea,
this paper scrutinizes critical benchmarking factors. As a result, we have reached the conclusion that in order to promote ICT
methodology at Korean construction sites, Korean government should establish ICT-related cost estimation standards, delivery
systems, and economic support policies in advance.
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Construction that includes earthwork (target

construction) among general civil works

Target construction: road earthworks (excavation, embankment, slope), river earthworks,
erosion control earthworks, coastal earthworks
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[Contractor’s Preference I]**

Construction using ICT is possible i
(Full utilization of @ to &)

even if it is not set (according to the|

type |l contractor's preference) . .
(1) Comprehensive evaluation

Set for ICT based construction
(At the time of bid
anhouncement)

Planned price
z
¥300 millio

(2) Additional points of construction
performance

(3) Make changes to the necessary
EXpenses

=* Construction including asphalt pavement,
cement concrete pavement, slope, and
maintenance is Contractor's Preference T

[Contractor’s Preference II]
(Full utilization of @ to @)

(1) Not Subject to comprehensive
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(3) Make changes to the necessary
expenses

[Owner-specified typel]
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(3) Necessary expenses are
accounted for in the initial design
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[ICT based Construction]

(@ 3D construction surveying

@ Creating 3D design data

@ Construction by ICT construction Equip.
@ 3D progress & construction management
@ Delivery of 3D data

m
@

After contract, if you only want 3

Not subject to construction grade
points
Change only machine construction
costs

_——— e — e ———

Fig. 1. Delivery Method for ICT Construction in Japan (Source: MLIT, 2018a)

o)) SA] g7 == F
Ao g= Bz} A tsle] FA71Y T4 &

22(A %

E =

Ay 7S

HelgAte 74 @ 4

#5712 10 %=

F57142) 7 ] SeRe Telol s AlotElE
upo 2 £47)900] ICT A3 AS

2 ARE A8sle] 5837 30 % B
s

T A sk IT2-E-
glom 7k 34

2 o) AekgAE WMol TUT 5
7Y & v 3R] tiEaRES
2= QJTKMLIT, 2020).

1 @, QAR Bal) Bxg 23 o[NDALY AF5hel 1,000~2,000 AH= [CT 78 A0 2 shaslua) walsla Zu|s)
L @491 990 L000T D HETE VL U ICT 5 $2100) T AT WY o) e 01005
ST e OIS ol B 12 ol & AT SIsH 8T ICTE 38T Q1 ] 2

g9 4508 Q) HATEL WL 5 °‘°111 ICT A% QAlE 8 Stk 92 A4 olefat ¥4 ] S8l ICT 71

2 5e) BER 610 A8 TG0 el Bt AA- SRS Sosha

glov] olg Fs) aele) S Ak 9lee & 5 vk

M 5T 3 IS AL & ow}.

=3} i-Construction:

Z271930] ICT A)2=H] xhﬂ]Ur ICT
g T T R SR

dha AlA S F Stk
VA7 AICT 28 3k=90))
Eol ue} AAI

"k 2=
I:E

3. Y= i-Construction HIX|OAE S0t 2| 2A ICT
A3 240} Hot

AHEAIE AL o]l

EEH

SPARAE 3WE o) 50 %7 AgteiEt el $41

o] ICT &8 sl=goo} 6‘771] ICT 2§ Az Egophr] =g
3%, FAE A Seks wke 5 e, B2 5 A9

PH o] e e 73"3%"%’ FIAZ A ZAZ AAl 24

432 KSCE Journal of Civil and Environmental Engineering Research

3.1 ADIE
A2 2. 1.2 T Al #7118
3R] BAHER, =20%

ke 2012 A

Tee =]

s SA2he] T8 FFel] 63719 Ak



A7 Agshion, ke
48 FF S8 SRk 9

HHEZT)S

& o2 ¥

7WgsiA Als =711

JTHMLIT, 2018a). A1 sH7|AE
T50gk Bl disirte 2R EA el e 582 FAks A
shaL Ale 3 71A ] osf ALk U 3d4kde] ICT Al
AE3LE Sl o] Aller 2o ICT 7)ol wigh AR
A7 S wHEOlo gk I g k= ICT ke A&
8] ICT SAMRFY Z2A4 7S SleiA] o] Ale

Aol tel ehohr iz} ftk
dEE A H £ AlALE Sfe ARl Bt B

t

o 5391 A919) b eluh AR
Z JeE sl ik vl A Se &

eREpL 9 AR b T BHE D 2E] o o]

Esle] vl gtk B

AEW 2AL o A WhE ek B B
5] A7HA o] 5t HEska, AP
)

H71A3

viero 2 aled RS ICT BEF AlE 7|23

ko 24

5 wF
A% o@oa 4
5 ISkl glom,

W S AR Ao v T

B4 28k FFERUATL: FoloIA0) 1AL GO, A A

&= 7AIK) = R) A R(Z) 2] BAGA

No. 012 [Excavation (ICT)]

T gL

!

ol Qe 7t x|

o>

82 2Ap10] FallolA)e] BEsha ek 5]

) AR S AR S m2fled B AL

AsiA] Bl el 23] sjsR] e

=2 Hg3hs BEWRE

&= aAskaL itk O]E Edig 72t e 2 7 e

BEE

Aelste] FEaEA Fallo]A|d uHL:] ut

SR AFH| O3} V] =AY ATES B2
A SCHMLIT, 2019a).

QAN ] 2k} 2SS o2 S TS Eq. (1)
2.

2018349 QA7 AT}

=2017d4E =2

S|
E s

ful
=
3L SRR

@I | K<

2018d 2 A7 A7}
2017348 T 5 71 AG7H

2018\ LA} =7}

2017348 &7 =707}
2018'd LA A BT}

20173498 =5 Al ST

(M

ICT EF(FZE o= AR AFig. 2), A Z2ATED),
EFHH@), 714

A E TAE)(B), YE 7)A w

N
1)Category \%7) (3) Equipment, Labor, Material Ratio
Soil | Const. | . Volume ez
Type |Method| Difficity | Z¢5) el aTeTe| R relrelr |2 [ lz]=]=]S
@1 |@2|®3 | @4 -1 -2 ®-3 ®-4
<5,000 |491.64 [70.63|70.63 18.55(18.55 10.82]10.82
5,000=
: 424.04 [70.63|70.63| 10.82|10.82
10,000 18.55(18.55
No
10,000=
4 g .63|70.63 10.82|10.82
<50,000 351.52170.63 N8.55|18.55
Earth - = 10,000( 234.40(69.92|42.35|27.57 17.70[17.70 12.38(12.38
and Cpuin
Sand
<5,000 | 819.81 [70.63|70.63 18.55(18.55 10.82|10.82
5,000=
<10,000 683.38 170.63(70.63| 18.55(18.55 10.82|10.82
Yes
10,000=
450,000 534.66 |70.63|70.63 18.55(18.55 10.82|10.82
= 10,000 365.77 [69.92|42.35|27.57 17.70|17.70 12.38|12.3§
One-
cut 1,277.5(26.65|26.65) 69.05/61.6¢ 7.37 430|430
clipper

Fig. 2. Construction Package Scheme of ICT Earthwork (Excavation) (MLIT, 2019a)
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P: Standard unit cost (Tokyo 17 wards, standard yesr snd month)

Kr: Composition ratio sum of total e quipment ofstandard unit cost (K17K3, etc)

K1ir~K3r: Composition ratio ofrepr i standard K1 ™ 3 of standard unit cost
K1t~K3t: Unit cost ofrepresentative equipment standard K13 (Tokyo 17 wards, standard yesr
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K1t ~K3t": Unit cost ofrepresentative equipment standard K173 (Calculated region,
calculated year and month)

Rr: Composition ratio sum of total labor (R1 ™ R4, etc Jat standard unit cost

R1r~Rdr: Composition ratio ofrepresentative labor standard R1 ™ 4 of standard unit cost
R1t~~R4t: Unit cost ofrepre sentative labor standard R1 ™ 4 (Tokyo 17 wards, standard year
sndmonth)

R1t" ~Ra4t" : Unit cost ofrepre sentative lsbor standard R1 ™ 4 (Csloulatedregion, calculated
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//
} Market Unit Cost

Zr: Composition rato sumof total material(Z17 Z4, etc) of standard unit cost
ZIr~Z4r: Composition ratio of representative material standard Z1 ™ 4 of standard unit
cost

Z1t~Z4t: Unit cost of representative material standard Z1 ™ 4 (Tokyo 17 wards,
standard year and month)

Z1t"~~Z4t": Unit cost of representative materialstandard Z1 ™ 4 (Cakulatedregion,
calculated year and month)

Sr: Standard unit cost of market unit cost S composition ratio

St: Unit cost under the conditions of market unit cost S (Tokyo 17 wards, standard
year and month)

St”: Unit cost under the conditions of market unit cost S {Cakulated region, calculated
year and month)

Fig. 3. Correction Formula from Standard Unit Cost To Estimated Cost (MLIT, 2019a)
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3. Example of writing a design review report for road

< Design criteria adequacy

© Design adequacy in accordance with road function
-FReview access before and after alignment
according to route characteristics

-Appropriateness of supplementary facilities plan

- Appropriateness of intersection planning

Spedialized A B
Detailed Review Items Related Related
field Content . Content A
basis basis
& Appropriateness of prior investigation
-Reviewing various status surveys and related plans
Foad -Survey, investigation of aggregate  resources,
obstacles, etc.

< Appropriateness of earthwork design

© Appropriateness of drainage facilities

© Appropriateness of packaging design

O Appropriateness of the design of ancillary facilities
CEase of maintenance of packaging, culting, and
stacking slopes

o Appropriateness  of traffic  accident
‘measures during operation

prevention

S Evaluation of road and intersection plans through
economic analysis

< Efficient facility planning
costs

o reduce maintenance

| & Adeauacy of introducing Sment Constiuction Techrology |

< Cther

Fig. 4. Review Items by Specialized Field in the Deliberation of Technical Type Bidding (Korea) (Source: MOLEG, 2019a)
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Table 1. Comparison of Construction Evaluation Items (Japan vs. Korea)

Evaluation item (Japan)

Evaluation item (Korea)

Examination item (Points)

Subdivision (Points)

Main Category (Points)

Subdivision (Points)

1. Construction system (7.4)

1. Construction system general

1. Placement engineer

2. Construction status (33.6)

1. Construction management

I1. Process control

1. Construction management (65)

I11. Safety measure

|V. External relations

1. Quality management (12)

2. Process management (6)

3. Construction Management (20)

4. Subcontract management (6)

5. Safety management (15)

6. Environmental Management (6)

3. Quality and performance of the
object (40.8)

1. Ready-made

1. Quality

II1. Done

4. Construction characteristics (7.3)

1. Response to construction
conditions

1. Quality and performance of the
object (35)

5. Ingenuity (5.7)

L. Ingenuity

6. Sociality (5.2)

I. Contribution to the community

7. Compliance (0)

7.Construction quality (18)

8. Structural safety (13)

9. Creativity (4)

(Additional point) (2.5)

Correction according to construction
characteristics and difficulty

Construction cost reduction ratio
due to contractor proposal

(Deduction) (-10)

Providing money and entertainment
to the evaluation committee

T 22 o IR o Bl 2 o vike- frefelte

B} ol BT FEIERI S A Kag e 2 7

oJujgitk

Tejar Zh |k A A date] AkEateke] AR
AMIAIR) Fret T4 ARde] M7 )l 7135t
o VAR TEs FelaL, BRI 55 A
Hhol FARLFHE W] 53 o)E DA 7 EgTES
VIS e vt AR 0 2 Q)] 3713 S s GAl
of gk 555 A3 Yol Algks F71= gl(Cho, 2018).

vl S ARSI Ak SR T
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1009 o ool WA E dPde g s Ak 37171 90
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