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Identification of Major BIM-applicable Tasks with Contribution to
Achieving Objectives and Expected Benefit in Construction Stage:
Focused on the Case of Public Apartment Housing Projects
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ABSTRACT: As a central part in smart construction, BIM has been rapidly spread in construction industry at large. However, the level of
applying BIM in construction stage is still relatively lower than that in design stage due to unclear application method, inadequate design
BIM model, technical faults of BIM itself, etc. Under these circumstances, public owners inevitably need to adjust the scope and pace in
BIM application considering their internal support and capabilities of contractors. This study aims to suggest major BIM-applicable tasks
during construction stage in the process of establishing gradual long-term and short-term introduction strategy for public apartment
housing projects. Those major tasks were identified with the combination of the importance of tasks and the future benefits of BIM using
IPA method. To do so, the degrees of contribution to achieving objectives in construction, current task execution, and communication
requirement were investigated by internal site managers. On the other hand, the expected benefits and current level of using BIM were
assessed by BIM experts. Among operational tasks by phases, design review, construction plan review, making as-built drawing, etc. were
categorized as major tasks. In addition, progress control, regular meeting, master schedule development, work inspection, on-site quality
check, etc. were also drawn as major tasks by management areas. The results of this study will provide the useful reference for owners
concernedabout the introduction of new technologies.

KEYWORDS: Construction-BIM, Contribution to Achieving Objectives, Expected Benefit, Major BIM-applicable Tasks
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Table 1. Basic scope of BIM application in construction phase

Objectives Detailed Uses

Support for establishing | - Support for establishing work environment such as
BIM work environment | education(training) program, systems to use BIM data, etc.

Development of - Development of BIM data by modifying and
Construction BIM data | complementing BIM data from detailed design

Development of shop | - Development of shop drawings/fabricaton drawing
[fabrication) drawings | based on the drawings extracted from BIM data

Clash detectionand | - Eliminating the physical clashes among trades in advance
constructibility review | - Solving problems and difficulties in construction

Alternative review and | - Analysis of factors related to design change
design change support | - Alternative review for enhancing construction performance
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Table 2. Expanded scope of BIM application in
construction phase

Objectives Detailed Uses
Schedule Connection of BIM factors with schedule management
simulation (4D) on site

Estimation of basic data | Estimation and verification of accurate material
for quantities quantities for on-site tasks

Development of as-built model and input of related
information for the purpose of maintenance
management after completion

Development of as-built
model

Utilization of BIM information in quality management,
safety management, on-site training, etc. to support
construction

Development of
visualized material
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Table 3. BIM—-related tasks in construction (case of bidding
guide)

A. Basic tasks

1. Establishment of construction-BIM development plan using BIM data from
detailed design

2. Pre-construction BIM

(D Creation of work environment for using BIM datalsystem, training, etc.)

(@ Plan of connecting schedule management on site with BIM objects

(® Modification and complementation of design BIM data for use in construction

3. On-going Construction BIM

(D Shop drawings and fabrication drawings using BIM data

(@ Removal of physical clashes among trades

(® Support of problem-solving on problems and difficulties in construction

(@ Support of analyzing factors of design change and reviewing alternatives

(® Support of reviewing alternatives for enhancing construction performance

(® Support of estimating accurate material quantities for construction works

(@ Support of providing BIM data for construction management such as quality
and safety management, on-site training, etc.

Development of as-built record and drawings for maintenance after

completion

(9 Field layout, quality control and real-time progress report using mobile
devices with BIM data

B. Proposed tasks

1. Estimation using BIM data from detailed design
2. Establishment of BIM data and EVMS system (4D simulation +5D cost control)
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Table 4. Suggested BIM uses for contractors by BCA

Stage Suggested BIM Uses(contractor only)

a. Developing BIM Model(s)
b. Cost Estimation
c. Site Planning (Logistic Planning)

1. Tender

a. Reviewing Consultant Models
2. Pre-Construction | b. Model-based Project Planning and
Scheduling

a. Construction Coordination

b. Shop Drawings and Model

c. Sequencing Complex Construction
d. Setting Out and Verification on Site
e. Prefabrication

f. As-Built models

g. Model for Facility Management

3. Construction
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Table 5. List of tasks and trades during construction stage

(A) Tasks by Phases of construction

(B) Tasks by Management Areas

(C) Trades in Apartment Construction Works

Phase Section Code / Task Name Area Code / Task Name Classification Code / Task Name
a-1 Site condition analysis b-1 | Developing masterschedule c-1 | General temporary works
Temporary/
a-2 Kick-off meeting b-2 Progress control Earth c-2 Earthworks
Works
a-3 Construction report b-3 |  Weeky/monthly meeting c-3 Pile/foundation works
Schedule
Commence- | Commence- Management
ment ment a-4 Design review b-4 Status reporting c-4 Formworks
Phase Tasks
a-5| Benchmark Installation b-5 Managing milestones Stwé::tns'al c-5 Rebar works
a-6 Survey confirmation b-6 Control completion date c-6 Concrete works
a-7 | Temp. facilities installation b-7 Quality assurance plan c-7 Waterproof works
Labor a-8 | On-site labor management b-8 On-site quality check c-8 Masonry works
Management 9 q
Document . " Quality . )
Management a-9 | Managing Daily reports Management b-9 | Quality penalties/excellence c-9 Plaster works
Architec-
a-10| Construction plan review b-10 Work inspection tural c-10 Tile works
Works
Tel;ZCithvgy -11]  Shop drawing approval b-11]  Construction surveillance -1 Interior works
a-12 Rock inspection b-12|  Reviewdesign for safety c-12 Paper works
. . . Finishing -
Site a-13 Payment review b-13 | Safety management planning Works c-13 Painting works
Operation
Phase -14 Design change b-14 Safety inspection c-14 Metal works
Contract
Management . . :
a-15|  Contractamendment b-15|  Managing hazards|risks) c-15 Windows works
a-16|  Contract status check Safety b-16 Safety/health trainin: c-16 Funiture
Management 9
-17| Bankruptcy report/resume b-17|  Safetyfacilities installation c-17 Insulation
Bankruptcy
Management - -
b-18 CCTVmonitoring c-18 Roofing
—— -18| Complaints report/process
M omplaint b-19 | Safety management cost c-19 Miscellaneous
lanagement
a-19| Inspection of completion b-20 |  Safetyaccidents reporting c-20 Water supply
a-20|  Making as-built drawing b-21 Environment management 21 Sewage t.reatment/
plan Drainage
a-21 Final cleaning b-22|  Environment inspection Me\thanloal c-22 Heating system
forks
a-22 Commissioning IsanIronment b-23 Waste management c-23 Fire control
anagement
a-23 Users' pre-inspction b-24 Environ. facr::é‘ts/faulltles c-24 Plumbing fixture
) . -24 Managing Vacancies c-25 Electrical works
Completion | Completion . h
b-25 | Environment disaster report
Phase Tasks . . .
a-25 Facilities handover Electrical/ c-26 Fire protection
Tele-com.
a-26 Document transfer I\Sllub-contract b-26 |  Subcontract inspection Works c-27 Info-communication
anagement
a-27| Defect check and repair b-27 | Managing subcontract payment
c-28 Elevator
a-28| Long-term repair plan b-28 | Contractor-buying materials
. . Material - . i/ L .
a-29 Completion meeting M b-29 | Owner-supplying materials Landscape ¢-29 | Civil workslaccompanying)
anagement Works
a-30 Post-evalutation b-30 Processing d efected c-30 Landscape
materials
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322 3EHXAIYE
HEME A AL 2AL SER MO HiZste SH
XIE 3|45t 7455 HIZSIO 2427} 3|4E[0] 3|&+E2
32.4%0|A 20, 242 7h20| 2FZ4=0] 10 0|2l 20| 2
Efet 355 Melst, & 2122 ZutE EMsIICh SEXIo o
$t 712 MEE Table 62t ZLt,
Table 6. Basic information of internal respondents
5 , Years of career Years of career
Professional field (Construction) (Site manager)
Field No. Ratio Average | 22.3yrs. | Average | 16.3yrs.
Architecture 20 95% Maximum | 33yrs. | Maximum | 25yrs.
MEP 1 5% Minimum | 11.3yrs. | Minimum 4yrs.
33 AISEA B &9 Z=AHEn

3.3.1 AIBEHA
Mo =2m

OIZ ?lall SEXIIA B2, SAZIZ SAH|, 2, 7|t S

o
thdez 2u=E Fot7ll et Zus &350 Table 71t
% 2

REE 212 30.95%, 27.62%, 12.86%, 28.57%

om my o
o
0
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Jal
I
I

|0
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P
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Table 7. Priorities and weights of objectives

Objectivel 1017k 2nd rank| 3t ank  thrank 5th ramk| S | (21
Quality 6 " 4 0 0 65 [30.95 (w,)
Time 6 6 7 2 0 58 |27.62(w)
Cost 0 1 4 16 0 27 |12.86(w)
Safety 9 3 6 3 0 60 |2857(w,)
Etc. 0 0 0 0 4 *excluded from
factors




Table 8. Tasks with high relativeness to each objective (tasks by phase)

Quality relativeness Timelschedule) relati Cost relativeness Safety relativeness
Rank DoR, Tasks DoR, Tasks DoR, Tasks DoR, Tasks
1 | 4.67 |Users' pre-inspction a-23 | 4.62 | Bankruptcy report/resume  a-17 | 4.48 | Design change a-14 | 4.48 | Site condition analysis a-1
2 | 4.57 | Design review a-4 | 4.52 | Site condition analysis a-1 | 4.24 | Design review a-4 | 4.24 | Kick-off meeting a-2
3 | 452 | Construction planreview  a-10| 4.14 | On-site labor management = a-8 | 4.00 | Bankruptcy report/resume : a-17 | 4.00 | Construction report a-3
4 | 4.48 | Shop drawing approval a-111 4.00 | Design review a-4 | 3.76 | Rock inspection a-12| 3.81 | On-site labor management = a-8
5 | 4.38 | Bankruptcy report/resume  a-17 | 4.00 | Construction plan review a-10 | 3.67 | Site condition analysis a-1 | 3.71 | Temp. facilities installation = a-7
6 | 4.24 | Inspection of completion a-19| 3.95 | Rock inspection a-12| 3.67 | Contract amendment a-15 3.43 | Construction plan review a-10
7 | 4.10 | On-site labor management | a-8 | 3.90 | Inspection of completion a-19 | 3.62 | Payment review a-13 3.38 | Rock inspection a-12
8 | 4.00 | Defect check and repair a-27 | 3.67 | Shop drawing approval a-111 3.52 | Construction plan review a-10 3.19 | Design review a-4
9 1 3.90 | Making as-built drawing a-20| 3.67 | Design change a-14 | 3.52 | Shop drawing approval a-11| 3.14 | Shop drawing approval a-11
10 |3.90 | Commissioning a-22 | 3.62 | Kick-off meeting a-2 | 3.43 | On-site labor management = a-8 | 3.14 | Bankruptcy report/resume | a-17
332 ¥RE =% Ay 333 SREYWI|0E AF
Table 82 ZTIMTAYE ARS0| Cfsh =EHA2E(DoR) = e PR ERENI|HE(DoC)s R M2 2 E1
AEIE SEE «2/0l w2t LIFste 2oECh 240 %M 9| fMR(w,)2t HFE SHATH(DoR)S EE3510] MFst
LA ugdol ofst M=ol M2YE Hrteke A =2Hish Lt i
(Cronbach's a) Al4=5 EQISIXCt RISHTHAE A2 (k=30), 2 3 Z3t Table 90N E= Hitet 20| TIMEAE AR It
2|gel YR(=30)2 AR Bt REBAN BE WIH2 o LELNI|TIL 52 YREE REED U TA HET
ol A7t 0.98 A3l5to] SAHAE Mo Mglst 2oz met (4.04), 4AM S ZE(3.98), BELUH 2|(3.94), ASAENM
=|ACE AE(3.94), AISEME 521(3.75) S0| UUCH EFH Ea|FAH
DEW SN UMD BB AR AP UK AY YR B0l ABHOU3.94), BA HEB2I(393), BADIB X
B(4.67), BAIM S HE(4.57), MSA=M BE[.52), MBS (3.87) 82 SREYI|HETL =2 A2 LIEHHCH
Mz 501(4.48) S2t 20| ZAl = ZE PRIt 4/IE XX
stoict Table 9. Tasks with high degree of contribution(DoC)
TA|ZE 2RO CfsHAS EEET U ZA} EE(4.62), Rank Tasks by phases Tasks by management areas
FOITIZANA.62), S 2H2|(4.14), MAM S HE(4.00), Al bt Tasks Doc Tasks
ZAEN ZE(4.00) S0| LUXSH HHME JIX|= A2 LIE} 1 | 4.04 | Bankruptcy report/resume |a-17 | 3.94 | Work inspection b-10
Lt 2 | 3.98 | Design review a-4 | 3.93 | Progress control b-2
SAHH| S20| oAM= HIE AE0 FEE Ho| F= 4 3 | 3.94 | On-site labor management| a-8 | 3.87 | Control completiondate | b-6
A HB(4.48), HAM S 2E(4.24), FEET 3 SA TR 4 | 3.94] Construction plan review |a-10]3.85 | Managing milestones b-5
(4.00), EHHAK3.76), HHOAZAI.67), AHZH ZHB.67 5 | 3.75 | Shop drawing approval a-11|3.79 | Weeky/monthly meeting | b-3
S YRS0| ol HXISHACH , ,
6 |3.61 | Design change a-143.76 | Developing master schedule| b-1
OIHA STl BRQIE UREE HHOITIZANALG), B
Crel Al - ~ixt0 . JEAALA 7 | 3.59 | Inspection of completion  |a-19 | 3.74 | On-site quality check b-8
=3 HA(4.24), 2F411(4.00), HEQIE 22|(3.81), 7HIAIL
= M7)(3.71) S0| YU} 8 | 3.54 | Site condition analysis a-1 |3.71 | Quality penalties/excellence| b-9
|9y ojmo| #O 2ot Mg Uk|Ee PR 9 | 3.46 | Rock inspection a-123.70 | Owner-supplying materials| b-29
0] sl 27 ZAMOIA A= X1X|5HAC} 10 |3.36 | Users' pre-inspction a-23|3.61 | Construction surveillance |b-11
‘olaf fAl0Z 2t HR()O| BHEAT|0I=S ArEE
DoCi = DoRei X wq + DoRi X wi + DoFei X we + DoRsi X ws
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1, AR2HO| X0l w2t MFHo 2 FHEMSHOF She =S M Table 11. DoC and DoB of tasks in site operational phase
HBIZZ i BAMS AL 5, SELN7|0ES BM 7| ot pos
— . — Tasks and Classification
OZ27t SAl0| B 0|dezE 52 &0 Uz ST HFE Score | Rank | Score | Rank
2 gt 3T M8 U= 2FslE, 7t = MEJts On-site labor management a-8 | 394 2 294 4
St 7|0 HEXE HIECR St D|2i& 7iX|2h= MBS 1256t Daily reports management a9 | 29 10 | 228 8
0|58 &7 |M Moz Holsieict Construction plan review a-10 | 3.94 2 3.83 1
o222 MAIX S2HQ| stiats MY SHolA E7|Xol T Shop drawing approval a-11 ] 375 4 3.67 2
2 Erfz2 EFI50{of sHe =2 92 = Sx{e| BIM HM24Z0| Rock inspection a-12 | 346 6 2.89 6
_ " - " _ Payment review a-13 | 315 8 294 4
diEez =2 Ao teiM= “tHo| siel P22 MEHSHIC. ¢
B L _ o = Design change a-14 | 3.61 5 3.06 3
EH| $ARO| YD EES M7RY Ei AZSHRUS ¥
Contract amendment a-15 | 2.81 " 2.67 7
25 2340| 7ts5 El AOIE Z4M7|&£09| 28 HE Al
85101 +A0| JHSaHH, Ef t daviEe] & g Al Contract status check a-16 | 3.16 7 1.44 9
=Al Lx|o| B Eol5toiL] St CH7| SHAI
& BIMO| SH0| ==X[2] iR H2ISIEIN of2{gt 7| s Bankruptcy report/resume works a-17 | 404 1 0.67 "
HOL = ol oM =X|F
gF= Small BIM E= Basic BIMO| gato2 244 FEIGHIA Complaints reporting and processing | a-18 | 2.97 9 1.22 10
7Moo Ef YFE BIM MES e & ULSF BiCh Average 343 | - | 251 | -
Table 12. Major BIM—applicable tasks in phases of construction
Parameters Applicable smart technologies
. Short-
Tasks by project phase o
gLibg canstriction coretask| pjM Big [Simulati Ubiquit 3D 3D |Intelligent| UAV
ig |Simulation iquitous ntelligen
DoC | DoB | DoA (Cloud) | data /NR AR | Connection Printing |Scanning| robot | /Drone ST
Designreview | a-4 | 3.98 | 4.33 | 2.50 1st (] D o o o o o
Commen- | g0 condition
cement . a-1|354 (383|239 2nd [¢) o o o o () o ° o
analysis
phase
Temporary
facilities a-7 (32433321 - ° o D o o ) o o
installation
Construction | 19| 304 383 | 2.11| 1st e | 0 ) ° ° o °
plan review ’ ’ '
Shopdrawing |, 11| 375 | 367167 2nd o o o o o o o o
approval
Site )
operation | Onsitelabor | g la0il 04| 133] - o o ) o o 2
phase management
Design change |a-14|3.61 | 3.06 | 1.28 - ° o ] o o o o o
Rock inspection |a-12| 3.46 | 2.89 | 1.44 - ) o o o o ° o o
Inspection of |, 19/ 359 | 3.44| 122| 2nd ° o o o ° © ° ©
completion
Users' pre-
inspection a-23| 3.36 | 2.67 | 0.89 - ] 4] o o o [¢) o o
Completion
phase ) ]
Makingas built |, 20/ 302 | 350|139 | 1t | e o o o ) o o o
rawing
Defect checkand , 571 304 [ 222| 141] - 2 | o ° o o o o
repair
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422 XIHEH|E 2T 2AM 70t 2 ZI5t0] Table 122+ 20| &2 HRE F2|g 4 Uk 23
TIEAE 2HUF= HE3AY| ZIRH0| w2t AXE £ UR SolM= AN & dE, AHOURAL 7HEAEE HX|
S™ECHE HollM, ZZEH, HAE2SHA, E3EAH S HAE 50| =2 HRE EFE & UCh Lo SAYRIHA HF 30l
2 FQURE =ESIRICE Table 12 SERYHA 117 2O Mz MBAEM ZE, NSHME &2, siFels 2|, AN
SHFM7|E2t BIM HE0| M2 7|tHEgte] X =& 4, YA S0| =2 HRE EREUCL EZYE SoM=
HOo{ECH I UFA AT, 2T 2y, sIXEA/ B S0
Figure 2= Table 18] DoC2t DoB| 2t SE2HTHA 1174 FQ UFE BRERUCH
RS T Qo] BHXI3H OIS ROIEC T SiARIRol B AU HHLY UL SolME 5
7| FRYURE MO s MM S HE I NS
On-site labs ’ =.
N R | M HE 997t 38 98 22 yo| B Yesrt HNgLZ
resume construction T o _ = o o <
" Plan review (DOA>0| nOl— le&‘lgi iil’7|’6°._|' ﬂl’ugi A.j’é;'E|ME|- ey
e o ————— 3
[ ) Bl BE YRSl MNEAZ0| Moz We st Ef
o v, o
g e A0 i3 HBAEO| 52 FIEH I YRS B| MY
>
2 - = (= L
2 e FE MFaIACE E5H 2F SHAOIA TERHAZRAF, ASHME
2 343 @ . , _ N
B0, FBUN 52 209 7| HNAL2AH FTB 4 Ut
3
Table 129} 139] R0 U= MBIHSE ATIE 744782
§ status check Payment Review _ _ _ - -
5 ® , BIM ZZ0j| 2 7|cHExt Hot Al THefst ez XMEH|E &
]
& Repoimposssing DA eors Al ZHlo| ZnE 4 Ut 7S MR0| Aofst HBIIS0| M
Low e L Contract amendment ENSH 4~0f mhat Z2lst AR siiE 71&0] g0l 28E = U
, L YEE 72500 HOiEM, ek SHTARMAM 1 71&S A
——— £ —— High
Degree of expected benefits by future application %@-El'é Zdol EHi‘”E Do=1§||-6|.7.” 5;_>_||-E‘IE|9A-IE|.E 9||:||§)\-| _7'<_EI_| 7|
Figure 2. Identifying major tasks in site operational phase £2 oln|st, @= OX! HESHX| tn Sx|=E Algtoz mct
sl 24X 7|20j0, ok 0% APHoZ MS5HK| 242 0
0N TFHRIHAE 2 S0 dEet YAS TIAMEAE Ed, MEXBHAIQ 7|22 FolsIRUCt
Table 13. Major BIM—applicable tasks in management areas
Parameters | gphort- Applicable smart technologies
Tasks by management areas term BIM Bi . : Py :
g |Simulation Ubiquitous| 3D 3D Intelligent | UAV
DoC| DoB | DoA | core task (Cloud) | data /NR = Connection| Printing |Scanning| robot | /Drone iy
Developing master | \ 4 |3 7414,056|2.167|  3rd e | 0 . o o o o
schedule
Progress control | b-2 |3.932|4.278|2.722 st ° () ° o o () o () o
Schedule | Weekly/monthly | | 5 |3 76,14 000[2667] 20d | e o . o o o o Y o
magt. meeting
Managing . )
milestones b-5 |3.853|2.444|1.056 ) o () o o o o o o
CO”‘mldca"tZ‘ple“O” b-6 [3871/2.278|1.000] - > | o 2 o o o o
| On-site quality check| b-8 [3.737|3.333|1.556|  5th ° o o D o o o
Quality
mat. . .
Work inspection |b-10/3.942|13.611/2.000|  4th (] o o o . o o o
Review designfor |y, 15 |3530|3.111{1.44| - . o U ° ° ° ° © °
Safety safety
mgt.
9% | Safetymanagement| 1513 ,/1) g33]1.389| - . o o) o o
planning
Contractor-buying | og13422/2.333(1.167| - » | o o o o o o o o
Material materials
mat. = i
9 Owner-supplying |\ o915 04| 2554|1.167| - a ° o o o o ° ° °
materials
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