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SUMMARY

I. Title

“Equipment and System Upgrade for Commercialization of Steel, PC and
Curtainwall’s Logistics and Progress Management System based on RFID +
4D”

II. Research background and objectives

Existing Construction(Steel, PC and Curtain wall) progress management
automation technology based on RFID+4D 1is developed for providing a
management solution that resolves the problems like errors, reworks, overlaps and
omissions in construction site. However, after applying this technology on 10 sites,
there are some problems detrimental as RFID cognition distance, economical
infeasibility, trouble of real-time management, and lack of sub-contractors’
participation. Therefore, the Objectives of this research, for upgrading existing
system to commercialize, are developing RFID Tag Housing and developing and

commercializing VRML based Real-time RFID+4D Progress management system.

IMl. Research contents and scope

This research is running with Hardware part and Software part for 2 years, and

each year’s research contents are summarized as follows.

O 1st year
m Improving RFID Tag Housing and Developing products

- Improving RFID Tag Housing of Steel modules and Developing products
- Improving RFID Tag Housing of PC modules and Developing products
- Improving 900MHz mobile RFID Reader of Steel&PC and System Upgrade

m VRML based Realtime RFID+4D Progress Management System Development

- Web based 4D viewer development

- Reinforcement of analysis function for site engineers’ duty
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O 2nd year
m Improving RFID Tag Housing and Developing products

- RFID Tag Housing of Steel/PC modules Lab test and Supplementation

- Improving RFID Tag Housing of Curtain wall modules and Developing
products

- Site Application of developed Equipments and verification

- Improving 900MHz Mobile RFID Reader of Curtain wall and System upgrade

m VRML based realtime RFID+4D Progress Management System Development

- Web based 4D viewer test and Supplement for improving price
competitiveness

- Factory Management module’s addition for participation of Steel company

- Development of interlocking module with MRP system for PC/Curtainwall
company’s participation

- Reinforcement of analysis function for site engineers’ duty

- Site Application of developed Systems and verification

- Studies on the linkage/differentiation of developed system and BIM & PMIS

systems

m Commercialization Promoting

- Upgrading products for commercialization

- Developing strategy for promoting commercialization

IV. The results of research

To upgrade existing RFID+4D technology, this research has run with Hardware
part and Software part of existing RFID+4D system.

In hardware parts, we have taken the focus on RFID tag development to change
RFID technology to 900MHz for Steel/PC/Curtain-wall elements and 900MHz
reader’'s module development. In software parts, we have improved the whole
system with developing web-based realtime 4D viewer, analysis module for
engineer, web services for connecting the MRP and so forth. And we verified the
developed system for its commercialization.

This research results could be provided solutions that resolves the problems like
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short reading ranges, economics of RFID technologies. And they will promote the
commercialization of RFID+4D systems. Additionally, they will be utilized as a
method that BIM has been spreaded in construction phase.

V. Future plans and application
This research results could be used in RFID+4D system’s commercialization.
Also, they could be contributed in construction R&D and technology advancement.
In commercializing, we will sell the developed systems including equipments such
as RFID Tag sticking device, Reader, PDA, etc. in Korea construction market.
Furthermore, we will seek for overseas expansion through DoalltechUS.
Additionally, this could be make a role as guideline to related research and

development in the near future.
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g2 | T | 287 | 42 | 2gAEY 4 2EY 2~HAEHSY 42 EY
90 | 333 3.4 35 5 33 48
560 | 36 2.27 3.42 52 3.1 46
x;;_ 30 | 34 225 34 5 3.1 45
0 17 0.7 3.36 473 3 46
90 | 306 | 212 35 4,02 3.2 37
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HAE Ay B A3E5 Ea /had ~e7 g3 ¢+23 4 RFID Tag Housing&

g9} g Zte 7} 439l 90°=

= Aoz }_/\}Q , 3}%]1{ 71—5—%3 %%01]/\14 El ] He ASd % 79 9 5
o

& ﬁii »&%EJU%, éﬂ_’é} Olﬂ—ioﬂﬁ UrE}bJ 1.274m= ﬂ@‘%% T EE= Aol AAF
=5

web B Aol a 7®El RFID Tag Housinge AEYY F&ulolA 7]
1356Mhz €] Scm &) 14 A= Qg 9] A4 AE
o8 Uehyth 1Ea 914 F3 SH A= 2E A Yol et 04 A S9
N = G o] fFElgh Ao R eyt

- 138 -



Agle] ¢ WA & H2EE ANE Axdo] AN Ag bsd AS
shepaba, gaelol = ® Axwo] oW &3} Qi A HAEGT] 9 AAH 9
o}

<¥E 3-27> HAE §ZE e
o= e
BHEY D ZZ2HE AZ=TA}
X <X HNE2EYgA 007 O00s
X oA 25,651m°
A= 72 ASE 51, BE 42=
HAE J|2¢ 20114 3% 21 () ~ 20114@ 3¥ 259 (2)

<a¥ 3-104>2 1PE HAES] Y RS =453 Aol

=

oy =0

<33 3-104> A|2H 29 75

0x
%o
N
_
[
Pl
09
m
[>
|m
]
i

- 139 -



#BDY
/DA
oEey
EReg
BEEsEd

o Statusse|

B NEDE - YFDE | SuteDd
L0

0w [FE ] [Ee e [Ee] [F = Tl 8 [ =
T [FH o] D
Bl - - s aex
[Fi =] uoen @ [E ] bewa axan
T o SR R 2w BRI s e 83 =9 pi aupa L L ua #a o
F wix [l
(B} Lok
T o0
oo Loo
I oama Lo
o Lo
rCanr L
T i Loy
Lt Lo
F amix Lo
rlm
s
roama
T
r ¥

2 2IASRTRN IO

HESTO/HE ZHe/o

i T -

G

=S S5o/EIsE
e

&A

viewer2]

AR 4D Rl o] ko
o el 7AA el

B 2~

i
=

8

A=

Q

FEESBHEAE 29 Z

2 918 refresh A], ¢F 273+
gk Zlo & vhERT)

- 140 -



dE Aol of

ol
=

24

Tela E Aa"E o] #A

0
M
oj

;QL
o)

ﬂl
ol
do

o

3

t} 3k 3 A SyncE

o}
PR

=13
-

=
=

}‘

stogx Areol #Hy7} £o

7

&ttt

=

1 Ae Ade

3]

o

T Rk Ao AAE A}

3}

9

2

=]
+F

Al
=

1,

2~E A

oz ¥ AT @4

=
=

RFID reader % A X

-
T

)

—~
file)

B
o=

-
0
Jo

I
%

¢+

L

;.oE
0

o
T

file)

B

o

]

fvze)

X

o

)

R

i+
el

HH

M

- 141 -



2 Aol 3 BIM HolEl & Al
3-106>3 -t}

Ll
do
b
re
-
=
oo
o
fo
12
_0|L
1)
iy
dlo
VaN
I
juic

BIM BjojE| 22 54 Fo|

BIM Model BIN == Jks #=1

8 FEOHs WS
Hal R (@], 20l ¥4 &)
@ ok R 3008, 8 N &)
&4 4| (&, &, 20re B)
A (BY &) 0lES 28 SN & 5§ s

WS 2OE

25 ag ke | TH TR D EE Lye BO2 S0f k)
4

Al & 00 8ol S 2HE)

veweroiM &71
Solz} gay
&4

&5 a2 =N
BE L2 iy EH Y (48

! i
1
| Shop DWG & &M B2 RFID :
! aneays S0, Checiist 1
: MEL] TR i
| ,L OIS = 1
1 -2 n
; asEw e | EAAE !
1 - Rl I 2 3 s
i O e [ B = | i
i <emad - IRENNREN RFID+40 (41,9001, 47 51 |
1 ) e A2 - UE/EE BY | H
1 3 . EuRg
! gz Database ~Shop WG @21 /
| fion. 371 51 ~ - SNE |
! R an e e BE B |
i o Baz nEmAEy ! 1
[} R PR HR 1
| 2 i o H 1
i VR Enging # 7184 40 Viewer !
b JENERR pEoE e
! |
! - 12 SN M5 20 - NH T (EN, el | |
1 - N8 M0 LE show | oy g - N2 LEMiA | .
1 Tide &4 201 e ST i
H D BABL | . ygaiaE v BYHTWEEE | m oy nol !
! s 7 BEETE P !
1 R — 1

- 142 -



2o AT A AQEE BIM dlol el o] AA #A2 Aol ¢ v A
= AAZE4AD A= A E FEst7] 918, BIM HolE e P4 Frot
weete], 2 A IDE AAStE 7 2E A AL Aok o8l d Ale =
719 AAIZE 4D viewer®] s B7F Ao A el BIM HiolH AAE

M

b

¢

&otv WA Hoh AR 22 A SHAA fFEletthal 3 4 9ok 1Al o)y
WAl e ZH - BIM #oFol A =2 E]i 2= IDM(Information Delivery Manual)®ll
Aelstar = dld Aol HAsE F5F AR dolgs FHY U 55
FH ettt AdEoh

a8l B Aol BIM Hofe] xpdsls= 715«] BIM #t& dA+50] = A7 3 <l
AYolyg Foke] BIM 7l 4, AR &, AE &€& SHd 23& 451 =
W 2 7S AlE dAC 4] BIM H]O]H% S&ota Utk SHA st
a3 glom, A F9 stEAdAE AT A8 AT UES BIM 7|=9
Ao FiFatal A7I% g AFEfel Aok

Zog B AT Aye AT ¥F ¥7 ZRAEES FA0E BIM d&o] ZAE
a1 glE dAle 1A A Bl A AlF wAle] BIM HolE &8o] WAooz A
of @43t & AR VhHH, o]HF 7= AEHs Fsto] Fo& T THARA F
Ab #E] Al 2 AlE @Ae] BIM 7l gtel] 7]oE Aow dAdtdt

- 143 -



Q.
[e]

=
e

2 AR

=

=
na

2~ H=l

AR A~

A} Z A o A

=]

=

N

=]
=
o=

<)

K

3_
28> o YERd vie} o] oul-ejH oz PMIS

o >~
= T
24 e ¢F

3

ﬁgi}ﬂ’ }\]—TOL/\]’Q/] ?:SII_XO]'

2=z . ;‘qal . ;qxo]— ) HH
2005)" 2 obe] <

3
ar

ZAE ] AMojF7] B

2. PMIS Al

- 144 -

=30
[ = I o
R == 2 30
T DRI o = <= = M - = - /
NS SEwda | 32wy AEpt | A= N A A
a N R DA] L m._ﬂ_n_m.a D._ﬂ D._W.rmﬂor RKF | RRF m [ B> 4] 7
= = |° ISk | oot | e e | KK =0 Wk L4}
- oo | Ao A0 w0 | S = v Rl a
) K = mo R B = | =
Jo R o ¢ U o [ =1 E
~ [ io = Ko ®
wa ooy L K a0 =
m puras ™ - P E
x/ﬁi, n af p 5 s o |f h m
0 ,ﬁ [E » M ne :o _l._o .
2] [l = 0 z = _ Ao .
e S Gw|® |y : 29|z 2o o=E |8
0 - mg | 2 A I - ER B Gzl B 2 O
fo Tn PO Jzo_ - up % i i o olE " | E = ao
o o=x AWK WK BS % = [ o [ A [0 el m .|k =3
iy Wl N_E;AT = 10 = _ﬂn sk oy ok w X = Okrk S KE KE
T ol wo | £BT i) * &Y o )| | oo ¥ kil iy
CLIE I som oS Wwo | T s A R |= ul =% A= =
B (] I w= | 2Tyl L T o |3 &l wil| & 0 0
M I 2 ] ] Blp W il
RO [ok| =X RD £ R0 M B o Y = = &l W b e A =
) sy 0 K0 w5 = K |3 Al B = e Wl
E_ﬂ RO Wm_smr_s a7 L35 ) %_ ) B = 3 i) = N Koz Zio ~2 = »
i PR o 2 S S IS i I I G R
or Wea_ ooa roB 2° RI 2l = Hl Mo oo A o R o IoF S = & <= =
O]N}A HsH=<2m _ . [ 2 il < = N = X | Mgy w|® o )
2 Mg Y| =zouS sgw | X 0% | s S VI I . £F [Fals | 3 2| s A
= e il = == = z= | S o is o m a5 ~2 =15 &
= als Vwa .A._E:a_.im._ ] = == I+ o | =< o | ©fk 2|2 pme | = ol .
o WOYOB_EOI: Al ol Ry, = 3o T=< 3 @ | R0 4 S W ST o = DW= w
izl IRetaat | Qe A = B 2|5 | i |wm|wl E5os M n2i@
o mzwo\_%w Sy UHoryer Lo ] U0y mc R RT w3 m B ?;M, M523 < mE|< oA
B & Wt smupn2 | SZe | H 57 | 8| Wi = |° | o | o A
N S OF OJ%J%QOW U f=) Hom = = | ¥ |52 ohtell K L
oI == K- WOy oTlir = __am— = 20 OR0 = —~| = Kk 21 %m SZ a0 A A0 | 3
w@MM%% Dy Sz SNE | mm,_k £ A R0 | @0 He | mad IA%DWIH, == 8% w@mw
~ i) 0T Nz iy DS = | SR W =| stz | ol BRIz | = o | 2 yr 2
A Z0-IEZ o = <3 o™ | M| AXR 15 W20l | T | ST =05 = | R aoar
<ol aWCnr= g 53O & = <R0 wm aol 0wt | 205051 =i~y "z | R I0g
N b IRl wso | Bmcs Aol | R B | 50 | o0 2| w2 A oms
¢ ShENZn | Rax | Ea S B=| 2 e R LS Rl T -~ 27| Sed | Sor
& ene ww . NEla Horlm | R IER o mﬁ == | oz | gokE Y 5K Lpl | <20
- & E | e ar | 42 | B | 5= eS| nER” WP
H S el i) | S | o | Baon o EOR | Hlup=2 | Hool
- . Swa | 2ulSED | HamE 0we
\% - .n I A | PHRE | pEE
.
= < w
i T | w w = . -~
< = ¥ = = . <
» sl ) g al P I BT :n
[a) < = [ ol Ho =
(0] o puing 3 =<
e Wl | %l e| & = .
ol onr <+ KE - < = -
6| W) rir ] R fa) < 2 =
o) =y i)} %)
=
e
i BR%
~ _
i WED L =
N 3
= W%@@
=)
i




<¥ 3-28> =42 PMISe Sd & & (AF)
&2 Al g s34 S8 Hi2
Tuner PMIS = ZFe/HIsHRl/EVREE S 8 JIs MZB o2
0= Bechtel Project Works = HESRIZ FFZWE/ 3XA CAD A QI2t
Al
Jacob Engi‘neering Group . %ix—‘li 22l FAEZ R 22|/ Teel/2or2el/ 22t 39 S Jls SN
nc. =] oIt
Dilingham Building Co. | = 505 tis (o0 Sas o CAD =82 IS AiS IEL
oed
" © RADIBAIAE
HBG = /NS HEAAY RS QI2t
= 3X& CAD ¢ Jls M3
HeH
o= yAL= = AOIE ZLIEHE ANAHO=Z JEXE 2l & JISs2el JIs M3 oo
Al FEAAL = @ OIet MEH 2M2el Jls M3 ==
(cr9)
 fein P P L B SR AR u
A . T S26 H3 LIPS 3 = X
ahel Merdian(01=3) - 2KBI, HS(MOM, Rl Submital 5), SF @2 (N2 MM, HYLE, s=a
S= 1A, Punch List &) =2 JIS M2
= Bentley Project wisects HME2Z PMIS M3 A
Bentley (01=) - 3D (BIM) D% =0 @2l JIS Mz £z
: = Contract M P32 o1 Jls M3 %
Primavera - Jjetoil, Basel, dmall, pAel, eNER, WS 9 Jls 22
PMIS = e =2
&= : . = -
P Autodesk oA )
1= - 2, =olEel 549 0I5 HE s
= Project Net, 0|=, OIE2|0t SXIOIA &2 .
Proj[le%pet . OxvieglsEourcgglgg‘—gé %@kf?ﬁﬁaﬂa}lmx' iJ(I;JE sim Ho schedul I}EJHI
( L= HZEE workflow 2te|, &= E 8% FH, scheduling, &2
D2ZHE 2 Eo| =X 22|, 2N 22l S N3
= Delteck Cobra(&Jt & EVM 22l), Delteck MPM (Program Jlgt EVM R
Deltek (DI=2) 22|), Delteck winsight (Z2ME Q& & 22l), Deltek Open Plan (Ct& L2
ZZME 24, CP A= 2 It 2el §) =T
S = == = e Al o % S
ol gk PMIS<= ARE FA|, ARS TA|, 4ol whe} oldh F-xof Whas A E et
L =} © o] =]
ﬂ-ﬂﬂﬂ Aol M= e RFIDHD A 2=glohe] 7 et n2e s, %
1= [e) 2 B AlE
el Als @AM 7HE HEHor AREH I = DARS AtElE 24l (2
z =) o 3T = =
AT FH 7] ol Al ASP 7|Hto & Aquj2Asta e AFoR A ok 7000 A

of g8 w918

<19 3-107>31 <%
oA el 7|E V&

3-29>%= DAY PMISY 76 2 +%2 A3 Aoxg B o
o] qujx &dE o7 ¥3H o] 9SS & 4 UULh
Sdsig Al Ardd|sig
Ha gl A2
St S sozz|

NG

aopiz || Mgzl

cmgslaﬂgs'-
\'L,-,-" & || g%
10|~

=

= H

wwna | s | e | anea | msen ||

[

= ™

=

\aﬂ

m
RFID &% RFID2DIZ ‘RHD?{:N

RFID§=

3D CAD

145



—

=)

<¥E 3-29> PMIS9 F2 7|

: http://www.doalltech.com, http://www.hiconst.com, http://www.project.net, http://www.sangah.com, www.welcom.com)

ps|

E5

(

R
=
=]
o
K-
SIMHOIT S B o0 SIRIAI0S 8T RO Zo00 R0 AR HIUBRBHE L 5 W5 KOO0 [T 1 R Q
AElLR T S TR BS0I =g M N K3 y0400 3 31 0 Wiy R0O| )l = R) &
ST T Iy R B NS BE g REA = Hm 2 o
T 85200 _ﬂ_oé%g m:ﬁ_m,mc R nf H#ZW £ ;;mofi ™ W:_s_aaic_c Hse 5 m_v_ﬁ.u ©
v o =_ _ . - < o —— ~= o R0z =107 = a_
ok g Sn ulo MOH_,%____E B =i xﬂz OE@MJ moﬂaﬂmwm_x_.% RM 5k ﬂr..I.@I RIO m O 85
SHFLE A TrRBL ST = s ARG Y ST I S = SEW L, BD SR
A NE Sy 2 5 amﬂ%@m_m; Zonggto B TR gpup mzzsséﬁoga BkyA O < g A0 yEy Q0 RO
c = IR .9 i the U o = J1or s o
B =SS g Srmrs . X SR gm0y o™ o™ Roqofl & R0 0 oy £ Son =2y
[ =TS i S kD [ AL i SR EKO RIggd A UGy =< J0% ams an= L Soi
Zwl . sE=ST U ADAroI MG oI A oy W S mon™ Pz Tt Smm= w0 & wrr S
W<l 5 o8 3R oI X TRINET oo k™ Sniere “SOUTBOH = = B0 BHE = AR B R o Sk o
HIT=M= = 5= J0slic AR EATSH TIGNA0ET FOLOT  ROTSI 31 n_ﬂm:Mol_ﬂm.g_% s , o __ n T
m
3
10 zm i 22
dll o s
~ [IEk=] - WC
ol
o
3l
o1
@
R g
o
= 5
3
ol 3
Kk i
ig
i I=E
okl Uiy B GSKIHT — AQat ~H0ST  Ubau  Korom cm_m,gw____a S _w_;m BIU05K Wﬁ
D0im  HloE o Nisy, e 5 -1 AT e ) R Wi HU i
Al 8 o ot = H O =T T all= e >
R oo U0HD yogy ST yv =B NIl B w DL SR oo g P
moisgy o < TR s SOV am 2 A ELET Ty RO AR I
W50 _B0R—~ "y Wemgh__/} 2 ™ MaAlg S K Ho WO_E.T.NX M0 o|.m._m_ EA.E o ,g.zoa_.r_
Ry ot Sa= om RSO > o™ =8 o= RO 5K = WS TR IO==3y
e T o O — B2 o o= = ~< U= U] O K
L Muwﬁm?(ﬁ i) ROgnzos ol o_AMTa WIS ChrofiE == oS
om S g, <u Yondsa o O Maso & W0 malds R s gy D
101Uy A o R o oaT STR_M 2o SR MABAJ: S5 Joriroed L _Eﬂa_mc
S, e W0 R Sk S PR K0l S0 23/ O SmpzELs SER=" S AR T
SpruUlR oTET S Barod gy wn g 8 rl_ 33z RMSW ~po B 220 5° 85 Mgy
o RO K-WImRD 700 oN a3 ol = E2™ KHilidm RIN* K0T Cenmrs LioRoUI Ny E
FIKIRR MRDIB B=ot CHEHEI  SK>0p SHIZR & B+ M= HOBHA 57 _ _ | oroR)’ "Gt
N S I Rl Rom Q30 = 8.0
S <olAl™ W=AID HOROFAIAT T L= 4T RA I

- 146 -




ol gt A E 7o 2 & wf 2 AGoA JEE RFID+4D Al =812 AlE ©A <]
PMIS9] =7/ #e 7|5o=z &8 71538s & 5 Aok AR 7[&9 75
thE PMIS¢Fe] =2 725 7FHo=M, 4 A =
ZAbE o] &% Hrp gHA] A~ 9GS 9 A
Aot & Tl Y dre AA 28 T

o
9,
] r\r O'IN

o H =
T Mol Ba¥ Aow A, I RFID 522 F3d JRE 449 due %
A e o= Ae sk Wt Sl hI FUF A7t 42 Ao dddy

[RFID+AD EF ]

<318 3-108> RFID+4D =R 2|2t PMISS =g A HH ok (A2 o)

- 147 -



A9 Addes R TR vAY AF

de AT Fol AeR AF) FE5% 2 TR ovAY AF FYLS ske] 13

B ATE B /Mgy 71E9 148 RFID Tag & 7]l g =2
7191 A& Ad wf A RE wid 3A SV E &3 doh TR Als
21?1l RFID #& g¥] % Tage] 7F4 E& A1 g% &3t 2

auu Al Z2AES] AP AEs sl o A
FT2a719oAE FHE Ao oiEH, oo wet AM B3

2 A Eo| RFIDE A &3 & 7| tigt 8 F7H7F 7lgi€

TA A &2 RFID¢ 4DE 7IRto = &tal Qi+ A&, PC 57 % e #e] A2=H 9
HE AHEAE FRHAAFARN TR o=, 20109 7]+ 11,95670 €] E34

=
AA7F 59 863 Yo w AAd ZRAES F8stgtt £ & 7]%o] ¢4
Ao AL 7hed 5099 ol A ZRAE 5 Age AT 20099 7E oF
3,000 A& wjd FF3] Frkstar vk E3F 1,000 Foll o] 2+ A ZpA] o F
Lol gk F7d Ve g A8s 18T A FF 78 A9 e Holg &
2=~ 0]
T AR T
=,

B 7lse MEE Sa BE AFddA e AASHE AT = e, A
1

2. AEF BAY

B 718 7|E9 vlZE == RFID $49 AR4+HAs3 713 4D 7[«& A5
Sk 7= 24 RFID £+ 4D 7|&WS 483 7|E7|s0 & 2 Aol o =3 1A
TALel HAE PC, AEY T4 F8, 3442 2414 & &3, 9 dF3d
U oA W X0 ol2e FH~dAA 7o BTy B3I 7] &0

HHow Aed ¢ =
i e e
Al EFARIE] 0.5% d3F, & 7] @5 90 9
A A A el AAlolukH| st

A st om ol& a¥tA

- 148 -



B lee A AR AU A BYHE /E2A BA sl g 9
A7)%0) Gu7t bsd Ao dauth T ARNYe BE A9 AA A7
A A B s g Ao s m, FulHE S AL ARRet AEA B
29 5 9% A0 JgsE v 35 o BF A4 L B 4§18 & 9
2 Qolth WA B s)e] e EH, BAA AE FAL S FEH FE
o2 Atgdt

o%
4l
=
o,
|
K
N
N
~
mi?

w ATE EE Nt viee] Vedd, el AT
) Feto] SWOT 45 A8t

o
ofN

D IE R
* AR ETE T A BB Sshly
o HIH == JHEE AlEY . J|E Al=AlEC =2H
» A28} Jlsd S0 . APt CHEE SAA 214

+ 28, A8 SHUM

HEFCIL o=
JAMAN B2 HE

=
Oht
e
M
i
|
il
0%
A0
_O'E

-

" gumee:

« A= =Rt
Jaige] E2t £

¢ ZEMN Hign)
=St U ojef cl=e} < F2 A EEoz 0IF
=0 87

=Li/2] 2td (28| Hia
AR B2

« S=0kA| Fer d4 23
Jlg2el 2 Al

O/= FIATECH =4t =
S= Q15 AlEMH A2
Jl= 258 227

<38 3-100> A5 X S olHY M S 98 SWOT 24

w7l AeRes gdte] #d d4E 38 A7 Ve iEs fle) 2
a3g A 84 Ve JH Vg R AAlE T HA A3 AL, A
Z2 ad] A o e Alago g w9 A AR7E bsettteE Hel
Atk =3 JEE Tlee] 48 FX AR Sl AVlE A Es S FE3
7Fed sUEden, A A4 F& R ARE Y FE 5 A, AdH Sl
M GEE7E =ohe Aol k. miAHte s AAAd I IT ZofllA ad 7]}

- 149 -



s 7]

5

ggoz

ﬁo

e

g

bl 5k Epaby whe] %

ARk

e A

A= =

B

TR
Mo
el

oo

o)

alef <l

)
=

#3}
w7}

A

sl
o

1|

PN
T

i 2] (v =+ FIATECH)

S

. £3

S Al Ve 54 BH71EE HoAA 2 71se T}

Gl
K
el

3

T
CRt:

i

il

)

So] A5t A

sul/e] A4 714

1

<

)

il
o)

]

HA® A=

TH ¥

4, g3 4

™
&+

ol
o

==
|m
B
=K
<

%ol oA AAH SWOT 24 ubeh g} e

T

ZFA 714 Het 2 HAE

o

]

3

2011 1297+

-

T

H =

e

—~
file)

=K

il

B
e
il

Tor

e

=N
[¢)

o 713

) AFA, T ELR

of 7 o] .

=
[€)

=

a3

o7] 9]
o

=

=

S5

=

=

k)

8

Ae) t7}s}
o A% el sy

Ao woluh, 47142

TH

=

3}

Zo]v],
229]
bo o

°©

e
]i]_i],

3}
=

[e)

-

7%, A
15 A

=
=]

=

7}

e

=1
=
—

1

]_

S

7149 Av
3

A4 we A
A2k )

ol
=
o]
H

el &7t

A

ol
=

xr
i

0

—

0

B

ﬁo

Aoz oddn. HA

[ai3
=

[e)

-

ufj Zo] 7}

05
o
0

ol
3

Bl
"

Njo
A

)
B

olp

- 150 -



<#E 3-30> 2 7|29 &% & FH

S 2009 20104 20114 20124 20134
Ol &)
ARG | o 3659 | OoF 41291 | of 4679 | of 528% | of 600
g8808) - 1% 1% 8% 10%
EE0E | 19 el | o 4%®@ | of 199 ot 4204 oF 60°

2 7E9] AR 2013 o = <F 600
of 747k Aol FAHE

&3to] 10% Hee] &S SHFFo=EA
2 7w FHS 10dow, Ad &9l
NPV (Net Present Value)= 209 23 39 3
600%°] +9& 7Ea = AR oZHr) olE ARZAF 29

= W= oF 1,000%°] &k

- 151 -



B oo Fo o 2wy 9Ave 08 Eg )
4-1> AT W =7 ojy| M E
A
d AT EE m W&
B (%) °
A4 58 RFID Tag Housing 741 Whel <A+
AEF 2EE RFID Tag Housing A& /e
rES ot o
RFID Tag PC RFID Tag Housing 7§41 ha
PC 25§ % ks
Housing 71 100% C ZE58 RFID Tag Housing A¥F 7Y
2k ] ! }
A1 E ) ZEE‘/PC 900MHz %H}2 RFID 2t #u] 7jA et
==
1 HZ/ PCE 900MHz 2uld RFID &ty Ad 7|4 2
]/\ 1=} CH_j_gﬂ ]
) 710 4D viewer WS AT &AM #A B A
. ) 7189 4D viewer A A 2 s
Realtime RFID+4D "
3 5 AE z 9o o EHA
A he] A 2w) 100% AlE A B A AAYAY 95 ALS Hg 24
e 7% MES fst AN 24 9 A
AlE d84 #E A AR Yo d 5 LS 9% 24
7l ZFst Wt
HZ/PC X 54 RFID Tag Housing Lab test & H ¢
7159 wEE RFID Tag Housing 7AA "ol =&
(A=Y A2 QA Q7 e B4 9 golg gAE 2
RFIDTag 6;) ECE] EHo l’o “17(“4—3)\ ] T
Housing 712 100% R ]
B AEY ZEE RFID Tag Housing Al &% A #+
(A7) R .
AEY 2EE RFID Tag Housing Lab test ® X<
71 E9D-& 900MHz reader =5 AA 2 7
N guje] AH dd A8 9 e gYd HE
) Az A9 Fo] FEE S 3 #8 By F71
PC 9 AEY A9 o] FEE 9% PC 2 AEH
Realtime RFID+4D AA e & #H2(MRP) Al="3e] A5 AA A
g e A2 100% AlE d4 #E A AAYod dF ALS % 24
7k 7% 743}
M Al=gle] AR dY A8 2 eF B A
71 BIM % PMIS®e] A 9 a3t Wit A
Alz=d Bt d AEst
g8k 1 100 % 9 A= =&
’J838t %

- 152 -



A 2 A AFALY e TA=

B A7 g9l e gew 2.

2 9= RFIDHD 7|0 A4 L2 e dx PC 2 AEY T4 A& e A
= &3 3 Adbgiol A o] RFID 71
Aol A8 7es Fd A= 297t g

E=%3% RFID Tag Housing WX (53] 5&H35: 100967092)
AAAYE gr A7t HaE tFHo =z A3 7 e Ve

e
g stnebe ZddA F5 Hg xﬂ%fﬂ P&L b oohel, 4 akefe] 7 okl A
S [ai3

O

T 9 7Ieke] A A7 4D viewer?] 49 AA @A A AAdE BIM RES g8
3 F oo T L A4S Xﬂo}é} , Ol 8 Whgsh Al ~ElS s o EM A
T Fx ExR9Y 9 ARl A ‘3-3 AAZE B Ades 24 s B ofy
2}, &% BIM 7|8k Z2 A EJ A AlF Ao BIM 228 F3t7] 93 3HS A
st HFstthe WA oo s 7HXIvta AdEn

AW | THT=A =& AAE, 4

1 | =15 AF83 | VRML7I% 2AAZF RFID + 4D Ax=@e] A" s 2010. 05

- 153 -



ax AN ==

I

=
=

<¥ 4-3> 34y

o
- ~ Nfo
el 53 <
=| = <
=
K %
= H
alyi =
T2 Ay
KON o 9|
A
o - Nlo
Bl »% |z
el I
LI . Mo
™ v gl
o e alt]
=7 L
S
Luﬂ‘_ N
A =
= )
M =
=) =)
=5 =
Rl T [T
X ~ K
<y mm_ oh wh mh
(I Qi o M
Tl |
1 )
& — o~
B

b
—_

FaL 1A €]

J

S H

ol

0

o
w

o
Ay

=K

o)

<
T
N

o

100

)

el
W

- 154 -



A5 & AAMNEELRS E8A =2

=

A 1A AT Aoe) Agaz

B oAge] A ags ded 2

2] & $13 RFID+4D 7154 ?ﬁ:zaﬂ 1‘:§ l%oH A FALRE T s Ve
A= SHAA o) E 7Hxn 3 dAdad oA 9] RFID 71+ ¥ 4DE ¥
g Al FA oA 2] BIM &85 913 WS A drte SHolA @3] Jrs) &
4 Sl gig a3t ZgiE

e 2 dA7E S8 713 SHAA Y A4 ZdadsE 71ee Aot

- RFID 7]+

o] A4k L d 4
- RFID 7]<=482] WAl
- A A =R/AIE/EE B ZEAS
- AlE @Al BIM 7+ =9 &3}
- oo 283E % A9 HEs 9 gaa Ha

oA oA siEE RFID+D 7|8 fAd =z gz A e A pPC W AEY FAe A
Ay AE3eE RS By oeRA SCME =935t AW K742 RFID 7|
S AegsiaFdor AA L AdE SHoA olgiet e VHErt o gt

tfy  H

- RFID 7]ube] A2 o] AlAag /iE= A%k A1 3 a8 s
- RFID 71&9 &43 719 & &8 AAE N

- 155 -



!
shlo] =

oA
™

of Al&=g2 A

=
[€)

& <]

3

59 A43% RFID Tag Housing, &t-&

ol

7}

Al 7F 4D viewer

J

3

A

=

=

=

]

[e=
il

o]
oA

?_

bl
B

DR
H71

A

A @A 2] BIM A H 9
v =t XA} (DoalltechUS)
o17F & Foll Ao m(

IT A%

29
=
29
=
T
R
b

0
pad

o
A

Al 2 d AT

Ho 7o R I o = o W T B
4r oy B0 T oR o T OO do Hp
= N I T
| ERGCE (- ) Yo io] oy
T o ﬂﬁ,g%% w T o M
L TN G W T T 9
A5 =l L HREYN
~ O T
~lce ﬂwﬁ W Hﬁ ST T
] i 2o o X _@_%%%EM
o A 7 " T m KO o= M o
—_— ,I,Aﬂ ]M @] N —_—
TN R e o of Z W s W 3
Sy A WOLR x oy 2
N ™ I ir 2% o N
,mlW: ﬂumﬂixﬁ@ll %L\wwﬂaﬂl
| ® TR E L o T %o o= I
:L S ﬂ_. = NN S
= go 7o O wm My X o = °
_ =F 8Ny I B,
= W =% N 55 ﬁaﬂCmea_zT
oy oy MR do T T W og T o
T o o F R TE RN T
L% TR W R Tr s Ues
B oo %mﬂmﬂ%dr BWE SN T
EEE%% o o wp T ..ﬂﬁim_w%
= N R ) ?%LUNF%@
R R Niﬂ%@rﬂ Tx g T
W= =) H o oo F Do E Mo
o DM S oo Vo m B X
— — K . i !
@wﬂw u_x%ﬂ%%ﬂ o Mo N T o
Ho ! Hon T oy =2 K
P gl EHTEF L w Do
od Yo M v — %0 R 7 =
T RN ) e
= - G 5 = T O AR R
,;Imﬂﬂl,._,OI _/‘l__/l.A E.E:i EnmE NM
oo " T B0 ® ol <] T o oo ol
Ol S T T T T T MR
® ®

- 156 -



A6 & AHEngoA &gt ol 2tet Vs 32

w el se) e} vl% gus 12AdEe] 4H B a7t By B n3e
B SHE 4R 4R AR, Vel A% RFD A EF el 9
RFID+4D @83} 2ahd =o] A alel SOA 71wl A4 An F& AA s 7143
Atk

A 1 A RFID7|4 EF#8 % RFID+4D |3}

fl

AdoA A4 I 9 F3 T3 22 =7 3 FEe 3d Z2AAE HAsx
7171 §18 A7} &bs| o] Fojx]a ik, SCM(Supply Chain Management)< 7144
ZRZAENA &7 #HYE A% Vew Adsital & 5 Aok Al e HAstd
SCM7]1& =92 9384 RFID(Radio Frequency IDentification) 7] o] AA %3S
o, ole] g #H A= v 2 AT £38S F3 FolE vk

=

WA RFID 7l&s =7 ¥l A& 7ZlsdAd dis] nZ2E=HAH(Wood and
Alvarez 2005, Song et al 2006). ©] AFollA = A5 AAEY EF, o =
A& ol Ao glo] RFID Tage ©l-&sto] 7hsdkA ol thste] A3t om, ?ﬂ?’“ A
7} RFID 7)) HlY Alg dAof 4 = E

of-2&= A AN A& 7teF

AR g, T3 A8k A

ole] gt & AT == RFID 7% A8S S3 /A A4 Z2AEqXA9 5§
A A BAE AFE B 4= 9ltH(Tzeng and Chiang 2008). RFID Tag 7145 4
Al AElg]o] zpAjel A-gsto] Al 2 Aol = Tag Al A L% = F71 A
F 9 RFIDO] &2 04 Agl 53 28 adld 7[=9] 74 A 53 22 Bl
of & & AANsteE Ao 2w HAstE &4 A w3 AA ST

ole} FASH A2+ ZATE A9 RFIDE A&3% A4E & & A (Wang
2008). ©] <= RFID 7]wte] 4 #g] Axdo] ddHd A2 EFde9ds A4
Hog Aol A= ¥k 18 RFID7IEY 2ukd 717190 PDAE A 53t €
7|§ke] E4 %517} o] Fol XA Frh= HolMe HEINE Ayt & 5 ok
olgi gk RFIDE &3 H-A 14& AAZre s wrgstr] 93 A= f7ink Al =H
¥ gho] ofd GPSE A& ’\V\ g o 2712 W3 tHSong et al. 2007). ©] <1<
A= RFID Tag¥ GPSe] ¢85 S8 A5 AA 4 A=dls Akt gl 844

A

- 157 -



R = e

T

9
pal

-
T

A+ 9] RFID Q14 A7k &

2

T

An g
.

R BT
lev.mnxl]ow
) s %
xw_émw%o»
@lelﬂﬂ
i
R
ﬁ_mm@l%v
mam#ﬁﬂi
e o
T U B
b
,m_.LCLoMﬂ1r
R I
,wWLA.ﬂ;OO
%Mﬁmmov
ﬂﬂ?&%
ﬂLR@LMMJI
Eﬁ,olﬂtmﬂudu
Wﬂei?ﬁ
o el
T TR
o
B o
o o
— ,mum
Ezpiz
\IEO_)AQ
NI T
S om R
gL X e
SN
e o 1l el ]
5 %)
oEﬁTOE
T B S L
o .S
MWW 37T

- 158 -

(Underwood and Isikdag 2010).



Al 2 A SOA (Service—Oriented Architecture) 7|8t X gk
A Al

SOA 7]vke] AW wg AA= 2 79 PC ¥ AEY A S MRP Al
o A 7E RFID+4D Al 28l ¥o] Aw wdk A4 4% 96 s9 2dS 213}
A A ARl

SOA= 1996 7FEY AbelA Altd /ide= &3 e AMze A=)
Legacy Al&=®l#e] A 5= flf IT EokollA = e 8ol mAEI Jd 7]
=olth. shAIRE A Zofell M= Ao AtelvE =2 FElE HarE o]
A4 ok SCM #oks e & SOA /ds A&3 3} 7

&1 7-(Cheng 2010) ¢+ WSN 714+ &5 3] #H| 9} 7]F Legacy Al ~=®l3to] o
AlfFg A5 (Shin 2011) Fol ExEH L d= AL

i ok

[Service - Service Interaction]
L

rvice Deployment
o _ [Service Deployment] /
Databases Applications Web Extensible
& ] [Tl compyling
1
HTTP f H: ] | -
Architects Web /(H == =W =V ;’l J[
. H) - )
5 1= Order Materials || Procurement Busnpes_s 3 B
£ Management || Monitoring | | Collaboration| etc... Applications T e 9
<
. WAP 8 £
Engineers Virelose ® g
_" devices: A S System User Layout Portal Interface | || T DB
e Management | M. Manag it (Liferay) | é"gm“
= L
Contractors SOAP § o Txle Communication
Web |
E — i [ Serviet } [ Serviet ] I Layer
] (Apache Tomcat)
Suppliers . —
\Cllentsj SC Collaborator (Java)
ﬂ [Centralized User Interface]

<33 6-1> M MAHA M2l SOA 7[HH A|AH ofF|E| X 2] o (Cheng 2010)

of Bt} A& 7

-~ A
E84 FAZ 9 AAY Ago] BAHL Yk AL R

N 1y
)
rir

o
e
r?
o
-
M

_

3 A S Wk slo] SOACA xfElsla 9l Web serviceE 7
B ol ko] St 9 A1

& |
AH o AAIE & 5 U= SOA AA 59

=

e

- 159 -



1. 7 ZE (2000), "AA2Ed 0l A 9] e-Management? &0 #3k 37 A Ao
A8t AMALSEe =

2. @, st9A, A%, AAY, 4% (2008). “RFID 7% A &0 & FYEY
AEY FAe 284 47 48] =84, A 99 A 3%, d=dAd
]33], pp. 2067213

3. 75, 5, IAS (2009). “RFID 7]6ke] 74 57 2 1x3e EFAAS
A FFTH A8 A g AR A s =54, Al 108 Al 13
o, =34 e s, pp. 3715

4. A4 9 (2006), "2 WY Curtain Walle] SCM 7]%F Automated Life-Cycle
Management System 75", AW FYH 1A AuFr=H 7Y

5. Awdte]l A (1999), "7 T8y, Hio

6. A2 (2002), "G Wt B, LGFAEA, A8 E 114

7. A& (2000, "AEY EHHEE 9% RFID 4 A8t =57, At

A
AT (2000, "AAAAA 2Rl AAET, A% 39E, 0 FA%

9. A%Y (2000), "d AA" A 993, b= AH I

10.

11.

12.

13.

14.
15.

16.

17.
18.
19.

=
239 (2000), "A New Construction Production Paradigm”, -t u 714 3¢

= |

A4

1A, o443 (2006). "VSM/IHE BEF AEY FAke AA ZEA2 AA,
33714 7] 3 3, 61%7%4111% =4, v7 nb

oY

ek 39 7], B (2004). "Material Management Using Radio—Frequency
Identification (RFID) in the Construction Industry”, v.5 n.1

W, f8d (2001). "AEAAIGHEE] =Yl wE ZRAERATGHA 2H FF
of #3k A+, WgkAdssts], %3] =EH (G EA), v.17 n2

o] FXH (2001), "mRelEXEH O FAR, AlTAT, ppld7T151

AT, &5 (2007). “RFIDE $&3 ZAYE B ZYH Al ~de] 28w
b @A pe|sts =83, A 8¢ Al 3%, syl shs], pp. 1427149

.

AT 291 (2002), "AAETAH ] FRIAAE T YNA FEH, Ad A
3=Ed
AT 9] (2003), "AEAE ] PMIS 71 # & e, a4

(2000), "Digital@ 74 341", 87 Ak, 2000
S (2003). "L A o] FEAbE R (SCM) Aol g A, A

- 160 -



T
e

B
e
-

A7 SCM”,

B
7o
o

, "ARA

(2007), “RFID 7]%<& o] &3 dZF-FAF AAde] Abg &

= Al&33], pp. 93796

22. Wl A A (2000), A2 A A e-Business =%

sl

=

ki3

1%,

L]://

3A
o}

24. WA (2003), "ERP

R84

& B, FEAFETEAT A, 1995

e, © % "BPRO <]

i

26.

3], pp. 2357244.

3}
or

1, Al 5@ A 65, g4

ERP plus”, & v # <}

3

7

[e)
e

2 (2002), "&714

A

28.

A A elolobxo XA 3}

o

7

1077119.

ki3

9

3] == GEAD,

sAFe]l AAIAAE(JIT) 8 e

EQ I
T

(2003), "#

=
LA

A, A

= s
T, BF

%

30. F =,

L
OO

)
oF
i

e

/:\_]__

A FAhel HAA

E
-

(2002), "7

==
s

A A

Eil

<

a5, 7

—Cﬂ'

33. 5 (2001), "S5 E Akl A o] Wol kel ¥

sl

Nfo

0

K
ay
N
o

£ 9

, 7S (2004), "L FAe] AR B &8st

n.l

=i
N

H

3L L
[€)

e B8 FFANAA

Sl

(2004), "AH &4 AFYA ]

36. F%3F (2005), " ¥ A E 2 AL3] S| RFID', 2 A #AL

- 161 -



37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.
48.

49.

90.
ol.
o2.
53.
4.

90.
96.
oT.

o

(2008). “RFID 714t AEY FA E7F 2 A= T3 da] A== At

MpALELS) =

(2002), "e-Hl=H = A o] SCM(FHEAEE YD) ol &3 AA", =AE%

/eI o A o 1 SO e e
oot HT OMN o2 of Lo )
oo N S Rl o

1-0[( -

PN

T

oA Eee) Sn)
o %L Z

]
(2000), "SCMe] 4524 Td& S 8 A4

g A B, HAEel

o
Jo ol
ol
w
O
=
re
-
toby
9
b
o
o
ol
!
N
o
w
o
(S
(@)
()]
oo
w
o
S
C,
<
O
j=p
8,
)
1
095
>,
[

=
il
u
>,
M

, AF381A (2005), "AHAFY R ARE Al 2 S 3 AdE s B, o
1(F+2A)), v.21 n7

A E Life Cycle Process? &-&4 H7}, A+t ao)sha,

o o g® o
_HN[ [i{o{l

—~ 1o
=
g ox
r
A
A
o

b fot
i
e
m, L

59, AAAS, Ao (2005), "AEY Life Cycle Processe] & &4 a4+

HEe 89 2 FoE =& dFAAR s, dRAL RS =E

o B oy el -
o = fo
Ho
ir
M

Mo o 1T oX

.CD[*_?E

N,
<

2000), " A vk Bgol @ AT, A st 15}

[e) I
=

x N
> 2
£ o2
£~

N

3L H 714 [http://hanait.co.kr/sub2/02_02_02.html]
71 9 (2004), "HPF AL ZZ2AES] 2 A2~ H foly RAYS T3 2

=
Ao AMEEAE felAA A, ANTER, FHAMLES

ro v

(K

]
Abol R wkALZ] - YA B elsham] - @ AlukATEE (2002), A Z ko] A Qlu Y A
HE" b Z A
shatol A ukalz] €] 221(2002), "M E ol AJWUAHE" A ehEEHA
st AEs, 3 (2003), "FrHIFAE 2 IT 3 A3, AAFAEA)
SarAdd ATl (1996), "AdRE] 2 A9, 27
gt RFID §3] (2004), "RFID/USN =u] 2] A& Aw|v} Abel]”, &= RFID 3 3]
Ela= A4 CALSHE 3],
[http://www.cals.or.kr/Data/PG_F_Cals_View.asp?code=3]
St (2002), "FHAIETE SCM”, A LrFIALo| EX
TR - A - AFY - ol NF (1999), A FGHA 7,

Arbulu, J. R. and Tommelein, D. 1. (2002), "Value Stream Analysis of

o

|m

)

w4

- 162 -



Construction Supply Chains.” Proceedings of IGLC-10, Gramado, Brazil.

58. Akintola Akintoye, George Mcintosh, and Eamon Fitzgerald (2000), "A survey
of supply chain collaboration and management in the UK construction
industry”, European Journal of Purchasing & Supply Management

59. Alfredo Serpell and Luis Fernando Alarcon (1998), "Construction process
improvement methodology for construction projects”, International Journal of
Project Management, Vol. 16. No. 4

60. ANN M. BREWER - KENNETH ]J. BUTTON - DAVID A. HENSHER
(2001), "HANDBOOK OF LOGISTICS AND SUPPLY-CHAIN
MANAGEMENT”, The Institute of Logistics and Transport, ELSEVIER
SCIENCE Ltd

61. B. H. W. Hadikusumo, Sataporn Petchpong, and Chotchai Charoenngam (2005),
"Construction material procurement using Internet-based agent system”,
Automation in Construction, 685

62. Bell, L.C., and McCullouch, B.G. (1998), "Bar code applications in construction”
ASCE, Journal of Construction Engineering and Management, 114(2)

63. Bharatendu Srivastava (2004), "Radio frequency ID technoloy : The next
revolution in SCM”, Business Horizons 47/6 Nov.-Dec 2004, pp.60-68

64. Bryan Cawley (2003), "Temperature Monitoring and Logging”, US Department
of Transportation Federal Highway Administration, Presentation material at
2003 ADCIC, Las Vegas

65. CHARLES C. POIRIER & MICHAEL ]J. BAUER, §3%7] & J1dUl 55o} e-&
FATFAE (2002), "e-SCM”, GA] 1ulA A EH

66. Cheng, J. C., Law, K. H., Bjornsson, H., and Sriram, R.(2010) " A Service
oriented framework for construction supply integration.” Automation in
Construction, 19(2010), pp. 245260.

67. Chen-Nen Huang (2003), "Time study on Two-Echelon Supply Chain for Steel
Framing Construction: Field Investigation and Networking Model Simulation”,
Doctor of Philosophy, University of Wisconsin—-Madison

68. Chin S., Yoon S.W., Kim Y.S., Kim C.D., Choi Y.K,, and Chun ].Y. (2004), "An
Analysis of the Life-Cycle Curtain Process through Supply Chain
Management”, Proceedings of International Group of Lean Construction,
Copenhagen, Denmark, September.

69. Chin, S., Yoon, S.W., Choi, C., Kwon S.W., Kim, Y.S., and Kim C.S. (2007),
"Lessons—-Learned from RFID Applications in the Korean Construction

Industry”, ASCE, Proceedings of Construction Research Congress, Bahama,

- 163 -



70.

71.

2.

73.

74.

7.

76.

7.

78.

79.

80.

UK.

Chin, S., Yoon, S.W., Kim, Y.S., Ryu ]J., Choi, C., and Cho, C.Y. (2005), "Real
time 4D CAD+RFID for Project Progress Management”, ASCE, Proceedings of
Construction Research Congress, San Diego.

Choi, C. (2004), "A case study and future directions of Radio Frequency
Identification system in A/E/C industry”, Proceedings of the 5th KICEM
Annual Conference, Korea Institute of Construction Engineering and
Management(KICEM), Vol.5,pp.140-144, Seoul,Korea.

Christopher, M. (1992), "Logistics and Supply Chain Management: Strategies
for reducing costs and improving services”, Pitman, London.

Construction Industry Institute (CII) Research Team 151. (2000), "Radio
Frequency Identification Tagging: Applications for the Construction Industry”,
CII Research Report.

Construction Industry Institute (CII) Research Team 151 (2003), "RFID
Applications for Owners and Contractors”, Presentation material at 2003

ADCIC, Las Vegas US.
Dirk Hahnel, Wolfram Burgard, Dieter Fox, Ken Fishkin, and Matthai Philipose

(2004), "Mapping and Localization with RFID Technology”,
http://www.informatick.uni—freiburg/~haehnel/papers
Douglas M. Lambert - James R. Stock - Lisa M. Ellram (2002),

"Fundamentals of Logistics Management”, 323 %A}

Edward J. Jaselskis, Mary Rose Anderson, Charles T. Jahren, Yvan Rodriguez,
and Steven Njos (1995), "Radio-Frequency Identification Application in
Construction Industry”, Journal of Construction Engineering and Management,
ASCE, 121(2)

Edward J. Jaselskis and Tarrek EI-Misalami (2003), "Implementing Radio
Frequency Identification in the Construction Process”, ASEC, Journal of
Constructrion Engineering and Management, 129(6)

Electronic Communications Committee(ECC) within the European Conference
of Postal and telecommunications administrations(CEPT) Report7 (2002),
"COMPATIBILITY BETWEEN INDUCTIVE LF RFID SYSTEMS AND
RADION COMMUNICATION SYSTEMS IN THE FREQUENCY RANGE
135-148.5kHz", Beaune

Esin E., Burcu, A, Bill, E. and Jeff, K. (2007), "Tracking Components and
Maintenance History within a Facility Utilizing Radio Frequency Identification

Technology.” Journal of Computing in Civil Engineering, 21(1). ASECE, pp.

- 164 -



81.

82.

83.

34.

85.

86.

87.

88.

89.

90.
91.

92.

93.

11720.
Ergen, E., Akinci, B. and Sacks, R. (2007). "Tracking and locating components

in a precast storage yard utilizing radio frequency identification technology and
GPS.” Automation in construction, 16(3),pp. 354-367

EPCglobal (2006), EPCglobal Incorporation, <http://www.epcglobalinc.org/>
(July 29, 2005).
Evren Sahin, Yves Dallery, and Stan Gershwin (2002), "Performance Evaluation

of a Traceability System-An Application to the Radio Frequency Identification
Technology”, IEEE SMC TAIR2

Finkenzeller, K. (2002), "RFID-Handbuch”, Carl Hanser Verlag GmbH & Co.
KG, Munich/FRG.

George Stukhart (1995), "Construction materials management”, Marcel Dekker,
Inc.

Gibson, G. E., and Bel, L. C. (1990), "Electronic Data Interchange in
Construction”, ASCE, Journal of Construction Engineering and Management,
116(4)

Goodrum, P. M., McLaren, M. A., and Durfee, A. (2005), "The application of
active radio frequency identification technology for tool tracking on
construction job sites”, Automation in Construction, Articleinpress,
ElsevierB.V. UK.

Graphisoft (2005), "The world’s First 5D Construction Management solution.”,
Graphisoft R&D Software Development Rt., <http://www.graphisoft.com
/products/construction/products_and_services/index.html#estimator> (July 29,
2005).

Hyounseung Jang (2002), "Construction Material Logistics: Project Manager
Level of Satisfaction and Facilities Layout Planning”, Doctor of Philosophy,
University of Wisconsin at Madison

Jeremy F. Shapiro (2001), "Modeling the supply chain”, DUXBURY

J.-F. Zurcher (2005), "A Dual-Port Dual-Frequency Coaxial Dual-Helical
Antenna with High Decoupling”, Microwave and Optical Technology Letters
Vol.46, No.1

Jaselskis, E. J., Anderson, M. R., Jahren, C. T., Rodriguez, Y., Njos, S. (1995),
"Radio-Frequency Identification Application in the Construction Industry”,
Journal of Construction Engineering and Management, ASCE,121(2),
pp.189-196.

Jaselskis, E. J. and El-Misalami,T. (2003), "Implementing Radio Frequency

- 165 -



94.
9.

96.

97.

98.

99.

100.

101.

102.

103.

104.
105.

Identification in the Construction Process”, Journal of Construction
Engineering and Management, ASCE,129(6), pp.680-688.

Jonathan Collins (2005), "Labs Use Tags for Cold Storage”, RFID Journal

Jongchul Song, Carl T. Hass, Carlos Caldas, Esin Ergen, and Burcu Akinci
(2005), "Automating the task of tracking the delivery and receipt of fabricated

pipe spools in industrial projects”, Automation in Construction

Jose Lusi Perdomo-Rivera (2004), "A Framework for a Decision Support Model
for Supply Chain Management in the Construction Industry”, Doctor of
Philosophy, University of Virginia Polytechnic Institute and State, Virginea.

Joseph Geunes - Panos M. Pardalos - H. Edwin Romeijn (2002), "Supply
Chain Management: Models, Applications, and Research Directions”, Kluwer
Axademic Publishers

J. Siden, P. Jonsson, T. Olsson, and G. Wang (2001). "Performance Degradation
of RFID System due to the Distortion in RFID Tag Antenna”, 2001 11th
International Conference "Microwave & Telecommunication Technology”
(CriMiCo’2001) 10-14 September, Sevastopol, Crimea, Ukraine. IEEE Catalog
No. 01EX487

Junichi Yagi, Eiji Arai, and Tqgatsuo Arai (2005), "Parts and Packets unification
radio frequency identification application for construction”, Automation in
Construction 14, pp477-490

Koo, B., and Fischer, M. (2000), "Feasibility Study of 4D CAD in Commercial
Construction”, Journal of Construction Engineering and Management, 126(4),
pp.251-260.

Lambert, D.M., Cooper, M.C. and Pagh, J. D. (1998), "Supply Chain
Management: Implementation Issues and Research Opportunitites”, The
International Journal of Logistics Management, 9(2).

Leena Ukkonen, Daniel Engels, Lauri Sydanheimo, and Markku Kivikoski
(2004), "Planar Wire-Type Inverted-F RFID Tag Antenna Mountable on
Metallic Objects”, IEEE, pp.101-104

Leena Ukkonen, Lauri Sydanheimo, and Markku Kivikoski (2004), "Patch
Antenna with EBG Ground Plane and Two-Layer Substrate for Passive RFID
of Metallic Objects”, IEEE, pp.93-96

Lindfors (1999), "Value Chain Management in Construction”, IGLC-7

Mike Schneider (2003), "Radion Frequency Identification(RFID) technology

and its Applications in the Commercial Construction Industry”, University of

Kentucky Civil Engineering Department Master's of Science in Civil

- 166 -



106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

Engineering Examination

Min-Yuan Cheng, Jiann-Chyun Chen (2002), "Integrating barcode and GIS for
monitoring construction progress”, Automation in Construction, Elsevier
Science B.V.

M.M. Kaleja, A.J. Herb, R.H. Rasshofer, G. Friedsm, and E.M. Biebl (1999),
"Imaging RFID System at 24GHz for Object Localization”, IEEE, pp.1497-1500
Navon, R., and Goldschmidt, E. (2002), "Monitoring labor input:
automated-data-collection model and enabling technology”, Automation in
Construction,12(2002),pp.185-199.

Paul M. Goodrum, Matt McLaren, and Adam Durfee (2004), "The Use Smart
Chip Technology in The Electrical Contracting Industry: A Report to the
Electrical Contracting Foundation”, University of Kentucky Department of
Civil Engineering

Paul M. Goodrum, Matt A. McLaren, and Adam Durfee (2005), "The
application of active radio frequency identification technology for tool tracking
on construction job sites”, Automation in Construction

Peter Harrop (2005), "THE RFID KNOWLEDGE BASE- Sample Case
Studies”, ID TechEx

Pradip De, Kalyan Basu, and Sajal K. Das (2004), "An Ubiquitous
Architectural Framework and Protocol for Object Tracking using RFID Tags”,
IEEE, Proceedings of the first Annual International Conference on Mobile and
Ubiquitous Systems: Networking and Service (Mobiquitous '04)

Raj Bridgelall (2003), "Enabling Mobile Commerce Through Pervasive
Communications with Ubiquitous RF Tags”, IEEE, pp.2041-2046

Robert B. Handfield - Ernest L. Nichols,Jr. (1999), "Introduction to Supply
Chain Management”, Prentice-Hall Inc.

Ronie Navon, and Eytan Goldschmidt (2002), "Monitoring labor inputs:
automated-data-collection model and enabling technologies”, Automation in
Construction 12, pp. 185-199

Ruben Vrijhoef - Lauri Koskela (1999), "ROLES OF SUPPLY CHAIN
MANAGEMENT IN CONSTRUCTION", Proceedings IGLC-7

Ruben Vrijhoef, Lauri Koskela (2000), "The four roles of supply chain
management in construction”, European Journal of Purchasing & Supply
Management 6

Rupert Howes, Andy Williams, and Mick Evans (1999), "A READ/WRITE
RFID Tag FOR LOW COST APPLICATIONS”, The Institution of Electrical

- 167 -



119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

Engineers

Shin, T. H., Chin, S., Yoon S. W. and Kwon, S. W. (2011), "A
service-oriented integrated information framework for RFID/WSN-based in-
telligent construction supply chain management.” Automation in Construction,
Avaiable online 8 January 2011.

Song, J., Hass, C. T., Caldas, C., Ergen, E., Akinci, B. (2005), "Automating the
task of tracking the delivery and receipt of fabricated pipe spools in industrial
projects”, Automation in Construction,Articleinpress,ElsevierB.V., UK.

Steve C. Q. Chen, and Valerie Thomas (2001), "OPTIMIZATION OF
INDUCTIVE RFID TECHNOLOGY", IEEE

Stukhart, G. and Bell, L.C. (1987), "Costs and Benefits of Materials
Management Systems”, ASCE, Journal of Construction Engineering and
Management, 113 (2)

Stukhart, G., and Nomani, A. (1992), "Bar Code System Standardization”,
SourceCocument SD-70. University of Texas at Austin, Austin, TX:
Construction Industry Institute

Suchart Nuntasunti, and Leonhard E.Bernold (2004), "BEYOND WEBCOM: A
SITE-WEB-SITE FOR BUILDING CONSTRUCTION", Building Publications,
SCIRUS, Oct.

Todd M. Ruff, P.E, and Drew Hession-Kunz (2004), "Application of Radio
Frequency Identification Systems to Collision Avoidance in Metal/Nonmetal
Mines”, IEEE Vol. 37, pp.2190-2195

Tanyer, A. M. and Aouad, G. (2005), "Moving beyond the fourth dimension
with an IFC-based single project database”, Automation in Construction,
14,pp.15-32, ElsevierB.V. UK.

Tommelein and Li (1999), "Just-In-Time Concrete Delivery: Mapping
Alternatives For Vertical Supply Chain Integration”, IGLC-7

Tommelein (1998), "Pull-driven Scheduling for Pipe-Spool Installation
Simulation of Lean Construction Technique.”, ASCE, J. Construction
Engineering and Management

Vela systems (2007), http://www.cif.org/noms/2008/09_-_Real-Time_BIM-
RFID_Project_Management.pdf (2011. 02. 15)

Vrijhoef and Koskela (1999), "Roles of Supply Chain Management in
Construction.”, IGLC-7

Wikipedia (2005), "RFID", Wikipedia The Free Encyclopedia,
<http://en.wikipedia.org/wiki/RFID> (July 29, 2005).

- 168 -



132.

133.

134.

135.

136.

137.

Xiang Zhou, and Gang Wang (2004), "Study on the influence of curving of
Tag antennas on performance of RFID system”, IEEE, pp.54-57

Yagi, J., Arai, E. and Arai, T. (2005), " Parts and packets unification radio
frequency identification (RFID) application for construction.” Automation in
construction, 14(4),pp. 477-490

Yin, S. Y.L, Tserng, H. P, Wang, S. C. and Tsai, S. C. (2009), "Developing
a precast production management system using RFID technology.”
Automation in construction, 18(5),pp. 677-691

Yoon, S.W., Chin, S., Choi, Y.G, and Choi, C. (2005), "An RFID-Based Supply
Chain Management System for Curtain Walls”, CITC-III, Advancing
Engineering, Management and Technology, 15-17, September 2005, Athens
Yoon, S.W., Chin, S., Kim, Y. S., and Kwon, S.W. (2006), "An Application
Model of RFID Technology on Progress Measurement and Management of
Construction”, Proceedings of International Symposium on Automation and
Robotics in Construction, Tokyo, Janpan, September.

Z. Aziz, C.J. Anumba, D. Ruikar, P. Carrillo, and D. Bouchlaghem (2006),
"Intelligent wireless web services for construction— A review of the enabling

technologies”, Automation in Construction 15, pp 1137123

- 169 -



F 9

o] HuAE FESGRA A R&D AH - olxebabgle] ol 7w 3
U,

CETbREE e A Bad Wee dedoeR B wE Tt

ol .

IO R = P e PR TEL 031) 381-6311
e ¥ = TEL 070) 7018-5900
Airgoetal AbstgeE e TEL 031) 290-7578

R&D A4 - JAZZHAIY
09TRPI-C053953-01

W 234 / 2011. 09. 01.

S4PH / (F)FHA
Ag&A vET AYF 1580 DMCHEAGHEY 7055
TEL : 02-555-9779

¢14]3] / Elim Design & Print 02-6393-5570




	표지
	제출문
	보고서 요약서
	요약문
	목차
	제1장 서 론
	제1절 연구의 배경 및 필요성
	제2절 연구의 목표 및 범위

	제2장 국내외 기술개발 현황
	제1절 건설물류관리 관련 국내외 연구 및 기술 현황
	제2절 RFID, 4D CAD 기술 분석 및 동향
	제3절 국내외 경쟁 현황

	제3장 연구개발 수행내용 및 결과
	제1절 연구 수행내용 및 결과의 개요
	제2절 RFID Tag Housing 개선 방안 도출 및 시작품 개발
	제3절 웹 기반 실시간 4D viewer 개발
	제4절 엔지니어링 분석 기능 강화
	제5절 RFID+4D 웹 시스템 개선
	제6절 협력업체 참여 활성화 방안
	제7절 현장 테스트 및 타당성 검증
	제8절 BIM 및 PMIS와의 연계 및 차별화
	제9절 상용화 및 홍보 마케팅 전략

	제4장 연구개발목표 달성도 및 관련분야 기여도
	제1절 연구개발 목표 달성도
	제2절 연구개발의 대외 기여도

	제5장 연구개발결과의 활용계획
	제1절 연구 성과의 기대효과
	제2절 연구 성과의 활용방안

	제6장 연구개발과정에서 수집한 해외 과학 기술 정보
	제1절 RFID기반 물류관리 및 RFID+4D 현황
	제2절 SOA (Service-Oriented Arvhitecture) 기반 정보 교환 체계

	제7장 참고문헌

