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[Abstract]

Construction is one of the oldest fields of providing human living comfort. However, despite the
continuous development not only in IT but also in other fields, productivity degradation due to low
automation is still serious. In particular, the use of the 4th industrial revolution technologies in
construction is just beginning. Blockchain, which is one of the 4th industrial revolution technologies, is
a type of a distributed database that is used to replicate, share, and synchronize data spread across
different geographical locations, such as multiple sites, countries, or organizations. In this paper, we
introduce the block chain and analyze use cases according to seven themes in construction. As a result
of the analysis, it is expected to increase the understanding of blockchain in construction and provide

usefulness for the development of various services in the future.
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I. Introduction

E5A0%1(blockchain)y= 03] et HIEFO2 UERG:
of. ol2igh ¥ EAQl 54 UHTOﬂ %%‘FLH Jol=
Weol| we} o st} olg g0, Qo At
9] WA= P o2 HEO9) %‘%%@5 ZolA
oF AujdAol & of ZEotal, FAEe] WA= BE
A Qa0 Alefd QA5 FRshe 5 BAF 7&0| 20
SRt ARE BoplME g5 WA BHH &
EAQ12 ‘Hlojee] o] £7o] B7Fs3t A|ARY o2t
JolE 4 glon, ohg WHoM = T dlolHE
Solahs TR thEe 24t HlojE] A4 7% ol2tn
0 JEl(state)e T2 IS A4St LEche w4t
FAZ ol2ta oty gHoi1].
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= =210 2F2] AQl(chain of blocks) °ol2h= &
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EFQ AIARLS s o= A AR R 1080}
of SRS 2806P7] Holl, A Aat AARNS, &Y S
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£, tiE, AR, A2 22 9 71s0] AsHo 5%
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A ofwA] &go] & 9L o S8 AulA7} TElof
AFBEIL QUA] SAL ARIS ] ohs) obr At Bl
B =80 PHe oigat 2ok A2 E 2EAI
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o} AIFgolMe A8 2oF ST Ui 7HA] AR FA1E
2 OgEA 227019 &8 AlgE AJ)sict. opxjatoz,

AU 22S WD FF AT UGS A

T 2@2Tt= &AL

II. Preliminaries

2EARI A% LolAle AT BE /1S BT A2
go® ofsfa & 9lo0], 7} dole] AgAK: 7159 A}

2 ugslol, 7152 AcolEstY Azl Aoldt B
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F71e S8 em, ¥ 8715ol0] mloj(peer) 219) o)
F= 595 SlAT Aol ES 4~ 1= S0l ATH3].

22010 7P 303 £42 Tolg S o
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7o) gle Eedet &Y HAYES ARRSIT S5A
Qlofl tiet 2 AHlolEx SR =2 EFof ofsh A4
ol AT 715S et 9aK ZAME AXIN, YEYD
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93 AR AN 4 Yok Fig. 12 HEYT B
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ASoll= ERA, 25, & HIAUE, JEl HAl(state
machine), SSAIQ1 AULE Alokg H9leht.

2=(block}e g EWANSS W Bo] aj]
oz st A& oujgitt. EffiAlM(transaction) ©]
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of 97 A0 wet tar 22 5 9 ==
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22U A8 A% o e g

=52 A &5 sloi(block header)S’Jr = 2
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O, E}QIABRT = A(nonce), B2 FE(Merkle root)2
27} PRI AL AgElo] o WS ARl 4, 2%
gflo] ZAof T3t ¥ S(replay protection), 1%, 433t
Alsshe gl Bagh £H2 gt Aitof|A FHASHA A
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Aoz AFSH: o 22 ALgdik 2ERIQ0)N 0j2 Ee)
L % EWUYS aA0R PG o At v
=

Blockchain applications
[smart contracts)

State machine

Consensus

Transactions

Wk A relvy

P2P network

Internet

Fig. 1. Blockchain from the viewpoint of network structure.

Fig. 2= 25A1Q19] dvbAQl fxolnt, S5A4Ql0] 4
YR o2 ZAE = IS T 2t
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CR Ael Ease Al
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Fig. 2. The general structure of blockchain.
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III. Blockchain applications in construction
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2. Construction management
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Table 1. Summary of blockchain use cases in construction

Category Description
Asset Tracking all essential data and information related to an asset at every stage of the asset
management lifecycle
Construction Resolving the fragmentation of information caused by problems between experts and
management organizations

BIM management

Improving the construction process activities and the data for facilities management during the design,
operation and post-construction stages by integrating of the construction supply chain with BIM

Building managing maintenance requests, procurement process, delivery of products, payments through smart
maintenance system | contract easily and accurately

Energy Trading energy at the local grid level between individual producers and consumers using distributed
management ledger technologies

Water trading
and cryptocurrency

Creating transparency and efficiency in the water treatment with the usage of smart contracts

Waste
management

Improving the accurate waste estimation and management practices towards achieving
sustainability in construction projects
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IV. Conclusions
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