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Development of Collaboration and Communication Platform
based on Contents for an Efficient Task Management in Construction Project
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Abstract : An information system in a construction project has been typically used for drawing, document management,
and administration process, And it has limitations to support real—time communication and collaboration among project
stakeholders, The objective of this research is to improve communication, information share, and task management
by developing a collaboration platform among project stakeholders supporting various communication methods and
contents, The platform developed in this research, named as CCP, aims to support communication and collaboration
related activities beyond the scope of legacy systems at construction sites, CCP was validated through pilot test and
user survey, and it was found to be very helpful for sharing and distributing information, tracking and recording, and

improving a user’s work capability.
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ol Ei= HYO T=2Q HHolt, AL} BE HEE
i 3Z5}= I ol ARH ] AlAga) 22 Theket AR
yAlo| A HAF FRl =7} AR Alolot,

A4 A ZRAE AH 9l o] AT
of|= PMIS(Project Management Information System)”} 9}
o}, PMISe= A4 Z2AE] o2t P, AE31, QA
2o Aok AR AI AR 0 = AR HEk] 7715 F
3) <8 4= QJth(Park et al, 2013), 121} PMISE 2 3
= A5l ofEsto] ARgsaL 9lom, 53] sfe] A
oAz EHoIU EAE] FAHOE ARE Q= AoR
LeRdtHTLee 2016, Kim 2001, Park et al, 2014), 3|, &%
oA HAYEl = A5 SA| A2|oh= o] 2ekshal, ARt
U2t PMISO] o] 5ARE, Al 2ol] gt A9 75 &
o7 S8 r7t o= A0R YePdTHPark et al, 2013),
EZF ARG Bast RS S22 0 2 Al ghtol Fxgol|
Al BAgt FAIE ldsk=tls TV s AoE AL
IcHLee 2016, Park et al, 2014),
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1.2 72| He| 3 i

2 As Z2AE ot AgyAleld E5-S A
517] ¢t Zdl=7HF "¢ Z21&(Communication and
Collaboration Platform, CCP)2 7=t Z2jo] QJt},
EHEL R FAEE] S5 7 slla= 718t 7]
Sou ZY|UYAZE oulshH, B2BeF o] 7A=Y s
< A= Ao|chBaldwin and Woodard 2008). o1& &
of, e FFAA] Aol iE FRAME 913t Y|
o, H=, 22iQl &S 93k opulE, AwmjRle} HExd
4 SHEXHS U A4s)5== DDM(Dell Direct Mode)
oo EEoltal gtHChoi et al, 2013), Le{HE 2 A+
oilA] Zrelaa) sk EHEl el BYES nRAE
ozt AFuUAold 2 FY Il A WAYsk= ohast
A7 %, ZHAE 34 U sl HE AE 2l W 7]

Communication Process

Sender Message

* Encoding message = By various channel and

= Gathering a related media
information/Document = Including information/

* Communication Planning document and materials

= One or many participants

= Interpret a given
information/Document

= Discuss solution

) Research Procedure

1. Literature Review

« Communication Process
» Merits and Demerits of
Communication Channel
—

Receiver

T

* Survey a commercialized Project
and Task Management

Feed back

Information Distribution

Differ from channel and media for
delivering the message

Using a system for information
retrieval and distribution

Written and oral

Formal and informal(memos, ad hoc
conversations, etc.)

Maintain personal records

Performance Reporting « 15t Survey for communication

Organize and summarize the gathered
information

Documents the agreement + Design and development by Use
Performance reviews

Present the results and analysis
Generate Change requests

Stored in Legacy System for PMS, EDM

2. Design and Development of
Collaboration Platform

status and pattern
* Analysis of As-is, To-be process
—

* Requirement derivation

Case Diagram, Class Diagram etc.

3. Verification effectiveness of
using Collaboration Platform

« 2nd Survey for analysis CCP effect
+ Analysis the survey result

Fig. 1. Research Scope and Procedure
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£ AFUAe1A Yejek Aol Iste] AFskaiA} gy,
FuAOIAL AR, wIAIA], FAAL Ald, aake
THLasswell 1948, Fiske 1998). $AIA7L A wA] 2|2}
s JEE Hste] $ARA HARE Adshd, 4
A= o173 AE]ste] SAIRLA] ThA] A (Feed back)st
£ A= ARFYAo| o] o]FoZiLt,

ol ZRAE 7| FHo|A AHEH $ARL st
32} = HAAE Theket ARUA A Al sl H
o 9 8|3 (Information Distribution)¥It}, 12|31 HA|A]
£ IR HAAY F2 WA, Ulgol wh 34
l(Formal) At Hl-5-41 41 (Informal) AFFOZ F-4-
ok, AfFYAolA Foll EAEl= AH= 7kl 715
Fofl =L, EA Aol olsf| Ak 3 (Performance
Reporting)& ©]oZIcHPMI 2013),

B Ags AdeREe] @Y E A% she IHYol|A Hi
o= FJRES 7185k, EASBhET A EE AR}
AHO| EAL-S Zo)7] 93 AN AES A|Sksh= A
ot 21U 2 7] 9= A ZRAE A 79l Y
Z2]9] YRS Feslal, ZRAE ot ARFUA O
2 HYol= gollr] sk ARES G820 T Hjx,
715, sk dl dckFig. 1).
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£ AR AIAHI(PMIS) Q] SIS BAekic) A =2
AEo| A FofrE2] AFUAlolA A 2AE 3l A4
Z2AE o] AEo] = RIS oz 1A} AERAL
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AUARCVEE $AIAL AlAE, HA A ofl &Jsf o] FojA|m,
SR AR} sk wiAAlE thgRE A (channel
and media) 2 HiECt 3oJut T nj"S Fa) A%
i (Face—to face)stAu, A3}, 3M33]9] 55 &3l 7=
st W0l Qlef, Z12jar oW, sHA], e} o] A
O ljsEsh= Aol Jlom, ZZolks ZAIAIA], SNSet
2 TR WAl o g HARE oJAkFo] o] RolA|aL Qlrt
(Dainty et al. 2006).

Slofut n|EE FRF Wi WAl B AwE

B3l Whalolrt, ey Flo] AutkE HER 7|E,
gllof Fm g Qlgo] &Algo] Frskal Al ulet AH.O]
g0 207} Qlth= HoflA| wdo] ik, Ask= E4J<1 A
ool A 7hehet 84S B 49 F2 ol8sh= ARY
oA WhaolL}, AR} BAER - A WS 4= Gl
SHA7L Sl

F| PCeof Wutd 7)7] 55 Bk olw|Y, EAM|AA], &
2kl A, sts]e] Sk 2 thofst ujalEe] A Fu Aol
o]l ZHg-E]a1 Q)ek, o]w| UL Te] ARl A St )
AR S dEutdy) s dZz oz A4sh 4= glow S
Al 715 0] 2H5-0 2 FE|sh= o] Qlrt, 211 Al JA|
At A7k ol )EA] oF a1 RIS FRE 4= Q1oL
TR WES 502 715 d Hefaof gith= HollA] gt
A7t Qiet, oY, 2eRIAE 2 -2 ICT(Information and
Communications Technology)oll 213+ #FUAlo] A Bl
3)9], Asle} 7ke- 71 opdE 1 whaof vis| HAjtd F-f
7}-golgt o] qlrt,

SAANE st she WA 9] =3t Efhnoise and
distortion)& 24| flef] A-gt AFUA 0N 4] U
T AAste] AP AES|oF she e AkEet §7 W
ANAE Adeltt, AL g8l wket HAAE o2 3
Mgk 4= Q7] wjiZolrt, A EAHAIA G 22 RS
oo, £AE siadsk=t] slolA LallE o] $felf o=
El&S AMERITHLee 2015). SAHE Abdo] 20154 &3<]
ol 2 718o] - 2-S T2 U BRSO o|REES 41
alglom, ICT2 sl ARt F77F Golaid o= a AL,
O|HEE Qo 7, 24, 54T T o] iRt ZEl
Z(Contents)7} AFUA 013t Fol| E-g-5] 11 Qirt,

FAAE A2 Q] faat eke WR|sH] ] AR
UAlolAd walat ZelxE AAshe 25 PMB A
= 7AFyAelA AlE(Communication Planning)o|2tal 3}
o, T AR D A b3 (Information Distribution), 43
¥} 715 4 e (Performance Reporting), 34 9H+] $&
(Administrative Closure)2} 2= TAIE AX A AR A0]




o] o]Fo] -t (PMI 2013). ol AFUAIA 2 &
oA AE= AL A, 4, B, FEEA, AR} 4=
AR wEY EASE EEl A ARE 7S e
sHA| Ect, 1ejar EA3RE AE = AR GFAI AR (Legacy
system)ol| SFE 1L, A|AERE Bl G2 22 ATE gl
SrogM Aut B 117t o]2ojzit), HHE Faek=t] %l
A 7152 o9 585t 715 9 EASSl=T] 28 E = A
e AoRto gy 7iR19] w8 W gl AME A
Z a7} Qlet gt |2, Ak m U Ay FEE 7| -
Aok YRAYEAAES 53l A3} AJgte] 5.5% Aok
= A7} 9JckSaarinen and Aho 2005).

2.2 ARLIAIOIM H S X[H A|AH

B 7]9S0] ERAE W xo] Aelwe), Ax s,
AY 5= 53 AR G ol ZEAERTA| A
(PMIS)S #8131 9lo0], PVS A& o) A o
58y 9 OAAF FRol =5 Wl ¢lth(Jeong and Ahn
2012, Lee et al, 2010). PMSE= 24, 97}, &2, Qt, 14,
Tl 29 5 ZRAE o a3k Rl A= XY
SR g A2El0R, PVSO] YEElo] ke AREe %)
o] XA o & ggFHrt T8t 7] PMSE 155kl %5
£l W2 vlgo] WAYEL7] wiiol|, ASPe] oJa lthsh=
Alo = W o] ghrt 2| ARPEES] ofETAlolA, St
S Au]A 2 7| PARMS AR = QI vl A S350
A0 & Trello, Wrike, Asana, Smartsheet 53} Zro] Ht}
AEeE 7HA 072 ARES 4= Q= AURY EFAE0] S

=) a1 QJH(Table 1),
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Table 1. Solution for supporting collaboration and management of
project information

Application Figure

+ Manage to—do list by organizing cards.
«In card, Sign up Members, Due date, Checklist,

Trello Attachment(Google Drive, Dropbox, onDrive etc.)

+ Notify the changes in card to members

« Task and project management with a real—time workspace
Wrike for coallboration, discussion, and document sharing.

« Visible check and monitor status of task/work
« Integrate with Google Drive, Dropbox, Outlook etc.

+ Tracking Team work
Asana « Check progress for any project without scheduling a
status meeting or sending an email.

+ Organize tasks by table or sheet

Smartsheet |, Enable Gantt chart

O15 &AL 3 U E2(To—do List)7} -2 232 @ 712l
JotaL Tl 4= Qs Etolet, ARgARY
olu|dolut SNSAZ I AABe] A A BT 4+ 9
om, AGAE AR et T AR T2 AR F

£l
ol

o=
ox,
o

ok I AEs FRud(Attachment) 2 553
4 9lo FEReE MuAE AlFshs tE ojZe|A oA
(Google Drive, Dropbox etc.)¥t ¢5-& 53l -2 4= 2t

ESH Ol £FA T AT EYoj= ¢} mHp B 2]
Hslar Q7] whie] A otAE Hgo] 7Rsdich AAIE
AFUAlo o] 7531, T ARSARES] ZAJSH T
£ WZ(Comment)0] A0 2 AE]7] wite], #FUA ]
A 8-S He 7S5 Haeh= 1 glo] dlg &7
AolA] Belst 4= 9l Aol ik, zkme] HAlo|ut 4
A $1eliA HlojaBolut AAERTHo||A] ARESI=
1(Tag) 7168 AlF3IaL Qi) 7H1e] Ftof| e 2|9
IZRAE Fe|7p2] o SleoAE ZRA| AR 4= 9l

23 HE ZEMEN ML S X3 AIAH

e Z2AEo|| A 714 wo| AREER= ARYAlo)A W
2 s]ou} vjglS B3k W B, 1 ok AslE 7}
Wo| ARESHHCarlsson et al, 2001), o]H| Y, 20} ZHo
WEHOne—way) 71 U013} Z2129] Y1 (Feed back)
o] 7Fset FHHTwo—way) AFUACIA FollA 44 I
ARE2 Rt Fl) A=E 47| HsliME e A
FUAO1AAE A5 FHDainty et al. 2006).

T3 A ZRAEE thero] 22|50] Hofalal, g =
2] opch A2 o2 JEge] AAEE ARSI Dainty et
al. 2006). tEAQl AH Z2AES] Yrye] AAgoR
PMIS7} Qltt, %7] PMISE AARMOIA ZQl=glont &
Aolli= WA} = ALAL S49] PMIS7F ARS-E|AT QU
U AMARES EATE] W Edte] 75 SHOE A
B3fal 9lom, Fje] AMAES FATEE SHOE AR
8131 QIcH(Park et al, 2014),

HHEA 0 2 AR PMISE ARESH=T] §lojA] ot
E3ANE AR Yols JRE A7) 53 WAt A
AR A& TR EA] oFAlell I PMIS o5 AMS-O= <l
3} vFEgAdo] LRt QJthPark et al, 2013, Tee et al,
2010, Kim et al, 2011), A-EALR] PMISE= EALe] ERPR} o
o] Fu 2 TS A Yskar, WERle] PMISE @4
A B sl 718 EA12] AAE sl ARECh Rt dig
Q1el AXARITEAHCM)= 54827 7 S a3t 842,
PMIS 7ol SlojA] 383 B 2HIek9](Activity)ol| sligst
£ RS dHEshs 7150 7F 2 AR verdth
(Park et al. 2013), 18] 31 PMIS ARgol| SlojA] 78 2 24|
L ARl A IS AEYPFAIAeL 22 JFE S5
S & Aes7] o HOoE ZARETHPark et al. 2014).

PMISE= 374, 97}, &4, A4, S48, aAet 22 =
FAE e A Hal7] ol B2 7)s B BER TAH
o] Qlc}, PMIS AME-S flaliile o] wgo] dasal,
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RAE EAof| wjz} 2Aske 7l5S Adel] floll HE S 3. 2lY SEIE M| L Jjut
AR5l Algsict 18]a Heped 7]7]o) ol Q) A4 =
7‘@ O]T'P;'ﬂs OﬂjL E;:L' e ;X]‘;; T 31 7IEARLAOIM B B WAl B
ézl‘-xj‘o ;q;\] ] Aaoﬂ Q3 tﬂ‘— 3‘;_}2]]7} g = ARl 2 el TAEE QRS V1= B ek
,gtgf&q‘ ol SAHES ] Slsl 71 A ZRAEC A9 AR
DR PMISE A4 TR E Za)alAoA] Hlsk Aol BT P AAE EAekaA gt 7|& A
TAH BAE PR oR AL T Hoiz S AEof| A ARGE|LL Q= AFUAlOlA AR ARRAE &
g BR3P Ao ALGET glom, Aol viey N EEHHA, W Whe U TS Sl oo,
PMIS ]‘9_5@ | Alo|alths 712 of 2= 9jr} maAE # A 718 ] ZRAE oA ARGE]L Q)= AFUA 0l
H}Oﬂ Huo) oyEE X] OJO]_E]_ B PMIS?] 7]#01 ap A 2ARE) Qlal A ZRAE Jo] AYo] QA A
a*r o] Z] Ezﬂeq] /\-] A].Q_%\l:—] EﬂO]HT% 7;}0} /\_1 53 ZH o 20154 2 st 5 QF ’Q—E‘}—/\% élﬂﬂ‘ﬁﬁ} ’Q—E—E_A} LH
FAEo| ggal=t] 37} gt = o|EiTe] EL =7} |2 o]2F 1A A T8 W8S vEeE AR
b ofel: Al WAAel el et gyl gpg IOV AL AR, 71%, sl P fes 3

Salst7] ol FAelA WAl

BAE Z2H 02 Rl
25T 4 gl AR AT A28o] Basle EG

A5IEtHTable 2).
AR 2AF AR SEARY] 80%71 20 ~ 30t E o] Fo1 A4 Q)
o, AA-T} ITHoF FARPL Aol Ao R Yepyitt,

w2 717] S7ke Qs Wekel= ICT 2ol whet AR-AL _
7t sk Helsbl Besty ARUACl g 4 e gy, 5 °Te M Hlintemal members) S48 Siel
ol 1
=z Sro] g E) A | ol el BT tieprt o] fof A= Ao R et
Table 2. Survey Question and Result for Analyzing status of communication in construction project
Questions Answers and number of respondents
Twenties Thirties Forties Fifties
Age 16 28 7 3
(29.6%) (51.9%) (12.9%) (5.6%)
Finance Construction IT R&D etc.
o Type of occupation 2 15 26 7 4
o (3.7%) (27.8%) (48.1%) (13.0%) (7.4%)
g Internal members External members Both
- Mostly contact with whom 34 6 14
(63.0%) (11.1%) (25.9%)
3~4 times a day Once a day Once a few days Once a week
Frequency to contact with interlocutor 44 8 2 0
(81.5%) (14.8%) (8.7%)
Meeting Phone e—Mail Online Chatting Other
Channel for informal 16 22 9 7 0
Channel business (29.6%) (40.7%) (16.7%) (13.0%)
Channel for formal 15 2 27 3 7
business (27.8%) (3.7%) (50.0%) (5.6%) (13.0%)
Channel for document hard copy e—Mail corporate system Online Chatting Other
and information 12 32 3 5 2
Distribution distribution (22.2%) (59.3%) (5.6%) (9.3%) (3.7%)
tracking and recording | send to several people continuous revise security
g) Reason selected 57 3 10 ]
3 Channel (52.9%) (25.5%) (19.6%) (2.0%)
S memo voice recording corporate system mobile application Other
g Channel for recording 31 5 4 9 5
5 Record (57.4%) (9.4%) (7.5%) (17.0%) (9.4%)
Importance of record Strongly Agree Agree Neither Agree nor Disagree Disagree Strongly Disagree
for personal task 25 19 6 2 2
management (46.3%) (35.2%) (11.1%) (3.7%) (3.7%)
) ) 1 hour 5 hours 1 day a few days
Normally regwred time 15 5 2 5
Performance for grasping status (27.8%) (46.3%) (22.2%) (3.7%)
check ) Non 10% 20% 30%
_ Ratio of maka_a a_ 0 1 28 15
mistakes and omissions (0.0%) (20.4%) (51.9%) (27.7%)
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S ulBAIH] AR Ae AstE olgslka glom,
TAH ARUAIALS oA F2 AEHE Hoz
Ul gifet piE AL ARE Ffnformation
Distrtion) ol 51914 ola<4& 71 ol 4gskiee,
T ol AT g2 3 BT 4+ 9] WRolel
Tolkgiet. 1el7 31912 She Bt AR 8L 22
o Hmske WA R ARGk glow, 7|SHe) i
Q1] Qg fasht] QlojAl S Fasieha ua
o} mhxjeoR giF Bge B when] WE BbEGARY
A sawe], 7|8e) o GO Q3| 4R n)x s}

d

81 S8R 297k AR A ohel 20% o)) HEQ) Sl
Ui, olelel AR ANE FHARE, 4T e et
o] Bjo] weba] ARUAo|Ho] AbgEi S} Al

EPE]JU 2~ 0101,}. ;Hg].LH
- 3k Ao g s,

EZHE AollAls Als Al Al Ak 7
Aol gl FY9f 7€ ZrAAE EA5] 8, A4
FAoIA W Fo7E ATt F2olH, SAPIZE H SAH]
off FEE& vAls AARME 24k 1%t AAIRIE)
ol HEE THOR Tig. 29 o] 71& ZE2A|IA(As—Ts
gelskairt.

Step 1. Posing Unresolved issues by
Design Review, checklist

2 7l=ska 34 Helshs 2ol

process) =

Issues for consultation
with related participants

Internally
solvable issues

Step 2.

Coordinate with| |Coordinate with
™M Owner

Continuous monitoring | | Field-interface | | Coordination

Step 4. |the result of action meeting meeting

Report and Documentation on each procedure

Fig. 2. As-Is Process for Design Interface Management

Step 3.

AARRY OMe] Az AEo 2Js) AALET drE,
WA 0 R SET 4 Qs BAIR Fofalzt Fel W 24o)
Dagh B2 RE] Ak YA o AT 5 gl 2
Al W52l 2ATE S A 21 A0S BI5H o]
A FoAzk Folh Wash HEe Mol 23
Y83} vkea]7t 248 Yo g JLEECh OMoj|A 248
Uhg-E ARARE BRIl o] 2 slolS 71 ZAIA

< FojobA Hr}, WA 2go] PR gL 723
OFE AA 2AAGE Al HaL, gold Yge= oy
7} ¥ E AN 2013). AAEREC] off siE=A o= &
Al B A1 W8t Aol met fofsiorshs Ak
AR W2, 24 Arpuint 7|5 RS SA
o2 gefsh=t] AP AT

ru°" m°*' mlm

32 Y BUE2 2TAI I 75 Ho|

B Aol A etz sk ZEl=sEE P ZHE
(CCP) A a3l WA sh= ThdRt ZAES Aol o
o} TRAE Pl FRetE, ZANG R HDYS
E.?S]—X‘]__E 7]§ hui] _q;q;]_l:_ -]H]/\ Xﬂ l:} é
Fo]A HEO|A CM 24o] Bagh A9 sy Y7 (Task)
of CM& HofAl7]aL, WA 20| JJJ‘?L?‘P a5, ol A
of WA oAzl omM 25 okl mdei) Hie
Zo|t}, o3t TaA|AE Aajet AT} Fig, 37} ¢} 7|E
R Tig, 29} Hlashe: o, §e] WA sl

Posing Unresolved issues by
Design Review, checklist

Step 2 Review and Share comments
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Table 3. Result of Survey for effect by using CCP

) Standard
Questions Average i
% Perception on improving communication
2 D1 : 53.6(%)| 0.14
B by using CCP
S
S |p2 Easy of information distribution 3.50 0.13
F | R1 Easy of record 3.55 0.14
(9]
o
a3 |R2 Reduce mistakes and omissions 3.55 0.13
S| P1 Reduced time for grasping status 3.41 0.16
Q3
§ 3 | P2 | Easy of tracking and history management | 3.59 0.14
8
& | P3| Contribution to improving personal capability | 3.43 0.13
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Table 4. Correlation Analysis

D1 D2 R1 R2 P1 P2 P3

D1 1.000

D2 0.740 | 1.000

R1 0.590 | 0.586 | 1.000

R2 0.464 | 0.607 | 0.528 | 1.000

P1 0.519 | 0.514 | 0.702 | 0.617 | 1.000

P2 0.582 | 0.588 | 0.589 | 0.556 | 0.619 | 1.000

P3 0.640 | 0.745 | 0.690 | 0.628 | 0.693 | 0.724 | 1.000
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