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ABSTRACT: The article shows procedure, which enables to control risk during project lifetime on the basis of earned
value theory ratings variation in feasibility study. Sample project has been divided into typical investment tasks, then
schedule and cost estimate have been worked out. Information according possible cost and time variation for any task has
been based on expert knowledge, using mathematical instrument, which is fuzzy set theory. Schedules which contain initial
data and variations defined by experts have been worked out, using MS-Excel and MS-Project programs. As a result, we get
hypothetical graphs showing: Budget Cost of Work Scheduled, optimistic / pessimistic Actual Cost of Work Performed -
ACWPopt / ACWPpes, optimistic / pessimistic Budget Cost of Work Performed - BCWPopt / BCWPpes.

In this way, investor or contractor is able to determine at any stage of project, if extreme values haven’t been exceeded. It is
also possible to specify cost and time risk at feasibility study stage. According to this, project financing is easier to planned,
and also less subject to additional problems related with cash flow deadlines.

Presented analysis can be used to control project management at the same time. In case of exceeding extreme values of

earned value method ratings, board of directors have knowledge about project management quality.
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1. INTRODUCTION
The study presented discusses a method enabling control of

Budget

EAC

s Cost Variance

BAC ’// at completion

risk associated with a given investment on the basis of a
Time Variance

cost and time schedule, using components of the Earned &7 at compltion

Value method.

The Earned Value method is based on three main ,/l v

indicators: o o
° it

* BCWS (Budget Cost of Work Scheduled) _
* ACWP (Actual Cost of Work Performed) contol e
* BCWP (Budget Cost of Work Performed) BAC — Budget at Completion,

The BCWS curve is determined during the project EAC — Estimated at Completion

planning phase, while the ACWP and BCWP curves are Fig. 1. A diagram of ACWP, BCWP, BCWS curves —

established on the basis of data obtained during the project distribution of the project costs in the time function.

life cycle. Therefore, ACWP and BCWP curves may be

determined only until the current project date. Presented According to Fig. 1., the accumulated time and cost
below is a graphic interpretation of these indicators. schedule curve is the so-called default value of BCWS

(green). This curve presents the image of the scheduled
project budget in the scheduled time. The ACWP curve is
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the actual project cost. It presents the actual expenditures
borne for the project. Data for determination of this curve
can be obtained from the register of financial documents of
the project. The traditional cost deviation is calculated as
the difference BCWS-ACWP. This indicator may not tell
us the truth about the project condition. Only the third
curve — BCWP stands for the difference in relation to the
traditional cost deviation measurement. BCWP specifies
the planned value of the work performed, which is the
project earned value. BCWP informs us of the scheduled

cost of the works actually performed.

Project control should thus be organized so that during
analysis of budget variances, schedule variances are also
taken into account. If the project is being realized more
slowly than planned and at the same time it is more costly,
the cost parameters of the project may indicate that the
project is being implemented appropriately. In order to
eliminate such errors, the BCWP curve, or the earned value
curve, has been implemented in analysis. Thanks to
analysis based on three curves, the following indicators can
be obtained:

* Cost Variance: CV = BCWP - ACWP

* Schedule Variance: SV =BCWP - BCWS

* Schedule Performance Index: SPI = BCWP / BCWS
* Cost Performance Index: CPI = BCWP / ACWP

The objective of the work presented was to develop the
project control, discussed above, during its implementation,
by introducing in analysis threshold values of the main
indicators of the earned value method. These values were
determined on the basis of expert opinions, using the fuzzy
set theory.

The mode of application of the above mathematical
apparatus has been presented in a separate study entitled
“The time-cost analysis of the construction project planned,
taking into account the risk based on expert knowledge
using fuzzy sets” It is based on presentation of information
obtained from experts in form of a fuzzy set and then its
transformation to a format enabling its use in project

control during realization. Therefore, the so-called fuzzy
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modeling has been implemented, which consists of the

operation of fuzzification, inference and defuzzification.

2. DESCRIPTION OF THE METHOD

In order to illustrate the algorithm of operation of the
method presented, an exemplary investment project has
been used, consisting of construction of a residential
building. Presented below is the preliminary time schedule,
in form of a Gantt chart, and the general cost estimate of
construction works. Both the schedule and the cost
estimate have been divided into tasks, which specifying the

main groups of construction works.

Duration |20, sthalyeer L2010, i bl year | anet, sttty | 20, 200 e yer 12012
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. | Task name [

1" |MULTLFAMILY RESIDENTIAL BUILDING
Takeaver of the construction site

Preparatory works, temporary plant and facilities
Earthworks

0d

3d
104d
T4d
118d
140d
130d
md

Raw state of the underground part
Raw state of the above ground part
Brickwork - external walls

Brickwork - internal walls
Roof insulation

o=t

i

i

Wlindows

External plaster + heat insulation
Elevation facing

Deadline for tenant modifcations
Internal finishing works

Passender elevators

Power supply and low current maing
Sanitary systems

Building connections

External works

2 Preparation of the building for final acceptance

Completion of works, fing of the occupancy perission sppliceton
Acceptance of the building by the Acceptance Commission 12d

1d

Obtaining of a legal occupancy permission

Fig. 2 A Gantt chart for the undertaking planned — a time

schedule.

Tab. 1. A tabular breakdown of costs for individual work

groups in the investment project.
Id | Name

Costs

MULTI-FAMILY RESIDENTIAL BUILDING 28 346 000
1 | Preparatory works, temporary facilities 450 000
2 | Earthworks 1 640 000
3 | Raw state of the underground part 2250 000
4 | Raw state of the above ground part 5300 000
5 | Brickwork — external works 950 000
6 | Brickwork — internal works 825 000
7 | Roof insulation 1320 000
8 | Windows 3120 000
9 | External plaster + heat insulation 1950 000
10 | Elevation facing 823 000
11 | Internal finishing works 4220 000
12 | Passenger elevators 758 000
13 | Power supply and low current installations 1 800 000
14 | Sanitary systems 1350 000
15 | Building connections 260 000
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16 | External works 1 150 000

180 000

17 | Preparation for final acceptance

A breakdown of cash flows in the time axis results in a
chart of financial flows, that is, a time-cost schedule. In
order to prepare such schedule, MS-Project and MS-Excel
software has been used. These have been presented below
for the investment project under concern as absolute

monthly flows, and in the accumulated curve format.
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The analysis presented allows us to determine clearly
whether any of the main indicators of the Earned Value
method has been exceeded and whether its value exceeds
the threshold values, assumed prior to the project
commencement, which are acceptable. The table below
presents the threshold values of the time of implementation
and cost for individual project tasks. As it has been
mentioned earlier, this data was obtained using fuzzy
modeling of information received from experts. On its
basis, new time and cost schedules are determined for the
undertaking, which will serve as a basis for determination
of threshold values of indicators of the earned value

method.

Tab.2. A breakdown of threshold values of cost and time of

individual tasks.

E|E| 2| g ¢
Id. Description > h = k= 2
S = =
I g1 8|8 & &
I l Project 488 415 0,52 539 0,47
1 Preparatory works 35 29 0,57 39 0,48
iddgdagadaadadaad 2 | Earthworks 104 | 96 | 0,65 | 130 | 0,54
M 628 8fid337340z 3 Raw state - underground 74 59 0,75 83 0,53
Fig. 3 Time-cost schedule of the planned project 4 En.vek)pe 118 | 86 | 047 | 124 | 0,23
5 Brickwork — external works | 140 115 | 0,27 161 0,46
In order to present the cost flow calculated since the 6 | Brickwork — internal works | 130 | 104 | 0,48 | 75 | 0,51
project commencement, the so-called accumulated time- 7__| Roof insulation 77 | 58 [ 044 | 75 | 051
) ) o 8 | Windows 18 | 91 | o052 127 | 048
cost schedule is used. This has been presented in Fig. 4. 9| External plaster 120 | 81 | 067 | 117 | 056
P Cost [%] /ﬁ‘ 10| Elevation facing 101 | 83 [ 058 116 | 043
90 - 11 | Internal finishing works 253 215 0,63 291 0,62
50 / 12 | Passenger elevators 93 70 0,54 102 0,34
/ 13 | Power supply 323 | 234 | 046 | 323 | 038
Y 14 | Sanitary systems 366 | 302 | 0,29 | 421 | 0,48
60 / 15 | Building connections 140 | 119 | 0,50 | 158 | 0,52
/ 16 | External works 114 97 0,51 120 0,39
>0 / 17 | Final acceptance 26 | 23 | 050 | 33 | 048
40
30 /
20 / i . 2% =% . e
|/ g ¢ 5% | 8&| &% | %
/ 28 346 000 | 22 648 750 0,53 | 31 438 350 0,46
9‘2‘9‘993‘3‘23 o - ::': .- - Ti 1 450 000 360 000 0,69 517 500 | 0,50
Ei§:3:i3iieigegz M 2 1640000 1394000] 057] 1886000 041
3 2 250 000 1 631 250 0,53 2 081 250 0,40
Fig. 4. The accumulated time and cost schedule for the 4 5300000) 3975000 0,60 5565000 054
. 5 950 000 950 000 0,30 1 163 750 0,41
undertaking planned. 6 825 000 701 250 | 0,52| 1419000] 029
7 1 320 000 990 000 0,45 1 419 000 0,29
8 3120 000 2 496 000 0,52 3 432 000 0,47
9 1 950 000 1 706 250 0,54 2 242 500 0,75
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10 823 000 658 400 0,52 946 450 0,43
11 4 220 000 3 376 000 0,45 4 642 000 0,44
12 758 000 625 350 0,50 890 650 0,33
13 1 800 000 1 485 000 0,77 1 845 000 0,42
14 1 350 000 1 012 500 0,55 1 586 250 0,48
15 260 000 195 000 0,67 286 000 0,51
16 1 150 000 948 750 0,47 1 322 500 0,48
17 180 000 144 000 0,37 193 500 0,46

On the basis of data gathered, it is possible to present the
time and cost schedules for threshold values. In the first
place, an optimistic and pessimistic BCWP curve has been
prepared. For this purpose, the assumed cost values have
been applied, while for task times, extreme values
determined by experts have been applied. The curves are
presented in figure 6.
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The threshold curves for the ACWP chart (actual cost of
work performed) have been determined as a result using
the values determined by experts both for the time of
implementation and the task cost; that is, one curve
represents the pessimistic time and cost values, while the
other represents the optimistic time and cost values.
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Fig. 7. A time and cost schedule for the investment project

planned, taking into account the possible cost and time

variances.
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Fig. 8. An accumulated time and cost schedule for the
investment project planned, taking into account the

possible cost and time variances.

Using the above curves, that is, the pessimistic version of
BCWP, the optimistic version of BCWP (cf Fig. 6) and the

pessimistic version of ACWP, the optimistic version of
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ACWP (cf Fig. 8), threshold values of the earned value

method indicators were established.

* Cost Variance: CV=BCWP - ACWP

* Schedule Variance: SV=BCWP - BCWS

* Schedule Performance Index: SPI=BCWP/BCWS
* Cost Performance Index: CPI=BCWP/ACWP

The CPI indicator shows the part of costs borne in
accordance with the budget planned. CPI = 0.85 means that
out of every zloty spent, only 0.85 PLN has been spent in
accordance with the budget, while 0.15 PLN is an expense
that was not included in the scheduled cost of the
undertaking. If CPI or SPI is less than one, it means that
the project is being implemented at an excessive cost
(CPI<1) or it is delayed (SPI<1)

Moreover, the earned value method allows for calculation
of percentage performance indicators, such as:

* Percent Complete Scheduled: PCS=BCWS/BAC

* Percent Complete: PC=BCWP/BAC

* Percent Complete Actual: PCA=ACWP/BAC

On the basis of the earned value method, it is possible to
make budget forecasts during implementation. Such
forecasting is based on the following indicators:

* The required cost performance indicator: CPI = (BAC—
BCWP)/(BAC-ACWP)

» The estimated cost at completion, assuming that the
tendency is maintained (Estimated At Completion): EAC =
BAC/CPI,

» The estimated cost at completion, assuming that further
costs are borne according to budget (Estimated At
Completion): EAC = ACWP + (BAC-BCWP)

* Budget Variance At Completion: VAC = BAC-EAC

On the basis of the above formulas, values of the key
coefficients of the earned value method have been obtained,
that is, CV, SV, CPI, SPI. On the basis of values specified
for a defined deadline, average values have been
determined. The results have been presented in the table

below.
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Tab. 3. A tabular breakdown of threshold values of

indicators of the Earned Value method

Date > 10-04- | 10-10- | 11-04- | 11-10- | Ave-
01 01 01 01 rage
1685| 12559 | 24199 | 28193
BCWS 689 499 155 692
2035| 14580 | 26078 | 28346
BCWPopt 919 853 327 000
1575| 11454 | 22760 | 27683
BCWPpes 353 953 093 269
1704 12160 | 21413 | 23195
ACWPopt 009| 486| 978 150
1696 | 13066| 25642| 31198
ACWPpes 414 212 600 166
CVopt=
IR R
ACWPopt
CVpes=
e | ] o] 2l
ACWPpes
SVopt= 350 2021| 1879
BCWPopt - BCWS 230 354 172 | 132308
SVpes= S0 -1104| -1439] =510
BCWPpes - BCWS 337 546 062 423
CPlopt=
BCWPapt/ACWPopt 1,19 1,20 1,22 122] 1,21
CPIpes=
BCWPpes/ACWPpes | O3 0,88 089 089] 0,89
SPlopt=
BCWPoptBCWS 121 1,16 1,08 1L01| 1,10
SPIpes=
BCWPpes/BCWS 0,93 0,91 094 098] 0,94
3. CONCLUSION

Thanks to time and cost analysis, at the level of individual
tasks, it was possible to determine cash flows in the time
function for different variants, obtaining 5 possible curves,
that is, BCWS, BCWPopt, BCWPpes, ACWPopt,
ACWPpes. In this way, at any time during the project life
cycle, the investor or the general contractor is able to
determine whether the threshold values of the earned value
method indicators have not been exceeded. At the same
time, at the stage preceding decision-making, the investor
is able to determine the possible risk (variance) of the

assumed implementation cost or time.

Having the knowledge on the time and cost variances so far,
the general contractor will find it easier to plan the

financing of the project, without exposing the project to
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additional problems, associated with delayed payments.

The time and cost analysis presented may at the same time

be applied to control of the undertaking by the project team.

In the case of exceeding of CPI or SPI pessimistic values
during the project implementation, the management board
is able to determine clearly the quality of actions of the

project managers.

106



	Main
	Information
	Table of Contents
	KEYNOTE LEUCTURES
	Keynote I Robotizing Workforce in Future Built Environments
	Keynote II Advanced Robotics and Mechatronics and Their Applications in Construction
	Keynote III “HUMAN-ROBOT COOPERATION TECHNOLOGY” AN IDEAL MIDWAY SOLUTION HEADING TOWARD THE FUTURE OF

	ORAL PRESENTATION
	(S1,S7)Energy Efficiency
	S1-1 AUTOMATED SYSTEM OF BUILDING MACHINE GROUP SELECTION FROM THE POINT OF ENERGYCONSUMPTION MINIMIZATION
	S1-2 MAPPING SYSTEM BETWEEN PROPERTY OF BIM SOFTWARE AND MATERIAL OF ENERGY PLUS FOROPEN BIM-BASED ENERGY PERFORMANCE ASSESSMENT
	S1-3 DESIGN APPROACH OF ENERGY EFFICIENT READY MADE GARMENTS FACTORY IN VIEW OF THERMALCOMFORT
	S1-4 VISUAL REQ CALCULATION TOOL FOR GREEN BUILDING EVALUATION IN TAIWAN
	S1-5 A COMPARATIVE STUDY ON THE RELATIONSHIP BETWEEN RESIDENTIAL DENSITY AND VEHICULARENERGY USE IN FLORIDA
	S7-1 AS–BUILT RESIDENTIAL BUILDING INFORMATION COLLECTION AND MODELING METHODS FOR ENERGYANALYSIS
	S7-2 MODELLING AND OPTIMIZATION OF DIRECT EXPANSION AIR CONDITIONING SYSTEM FORCOMMERCIAL BUILDING ENERGY SAVING
	S7-3 DAYLIGHT PERFORMANCE AND ENERGY CONSUMPTION IN A SIMPLE ROOM OF RESIDENTIALBUILDING IN DHAKA CITY, BANGLADESH
	S7-4 HVAC INTEGRATED CONTROL FOR ENERGY SAVING AND COMFORT ENHANCEMENT
	S7-5 TOWARDS OPTIMIZATION OF BUILDING ENERGY AND OCCUPANT COMFORT USING MULTI-AGENT SIMULATION
	S7-6 HI-FLEX : MODULARIZED AND AUTONOMOUS BUILDING SKIN SYSTEM FOR MAXIMIZED ENERGYEFFICIENCY
	S7-7 DESIGN AND VERIFICATION OF A NEW ENERGY SAVING ELECTRIC EXCAVATOR

	(S2, S8, S14, S20)Automation and Robotics in Building Construction
	S2-1 DECENTRALISED PREDICTIVE CONTROL WITH ENERGY DISSIPATION BOUNDS FOR WIRELESSSTRUCTURAL CONTROL APPLICATIONS
	S2-2 THE VIRTUAL ENVIRONMENT FOR FORCE-FEEDBACK EXPERIMENT OF EXCAVATOR USING A NOVELDESIGNED HAPTIC DEVICE
	S2-3 DEVELOPMENT OF FUNCTIONALITY-ORIENTED ROBOTIC ENVI-RONMENTS THROUGH PROCESSANALYSIS AND PROCESS MODIFI-CATION
	S2-4 LASER MARKING SYSTEM BASED ON 3D CAD MODEL
	S2-5 INTEGRATED ENVIRONMENTAL DESIGN AND ROBOTIC FABRICATION WORKFLOW FOR CERAMICSHADING SYSTEMS
	S2-6 DEVELOPMENT OF DOUBLE ARM WORKING MACHINE FOR DEMOLITION AND SCRAP PROCESSING
	S2-7 PROPOSAL OF INSTALLATION METHOD OF HEAVY DUTY GLASS USING INTUITIVE MANIPULATIONDEVICE
	S8-1 APPLICATION OF IMAGE PROCESSING TO DETECION OF WORKERS AROUND heavy equipment
	S8-2 INTEROPERABLE APPROACH IN SUPPORT OF SEMI-AUTOMATED CONSTRUCTION MANAGEMENT
	S8-3 DEPLOYING & MANAGING PERVASIVE COMPUTING ON CITY SCALE
	S8-4 ICT ADOPTION IN THE IRANIAN CONSTRUCTION INDUSTRY : BARRIERS AND OPPORTUNITIES
	S8-5 MULTI-AGENT-BASED APPROACH FOR REAL-TIME COLLISION AVOIDANCE AND PATH RE-PLANNING ONCONSTRUCTION SITES
	S8-6 APPLICATION OF ROBOTIC OBSTACLE AVOIDANCE IN CRANE LIFT PATH PLANNING
	S8-7 EXPERIMENTAL STUDY ON HYDRAULIC SIGNAL COMPENSATION FOR THE APPLICATION OF A HAPTICINTERFACE TO A TELE-OPERATED EXCAVATOR
	S14-1 PLANE-BASED COARSE REGISTRATION OF 3D POINT CLOUDS WITH 4D MODELS
	S14-2 RADIO FREQUENCY IDENTIFICATION (RFID) INTEGRATED WITH BUILDING INFORMATION MODEL (BIM)FOR OPEN-BUILDING LIFE CYCLE INFORMATION MANAGEMENT
	S14-3 AUTOMATED SURFACE PROFILING OF DRYWALL SURFACE FOR SANDING
	S14-4 HIGH-DIMENSIONAL SPACE SEARCH SYSTEM FOR MULTI-TOWER CRANE MOTION PLANNING
	S20-1 VERTICAL SHIPYARD: TECHNOLOGY TRANSFER FOR AUTOMATED CON- AND DECONSTRUCTION
	S20-2 STRATEGY FOR THE DEVELOPMENT OF ASSISTIVE ENVIRONMENTS BASED ON GERIATRIC ASSESSMENT
	S20-3 DEVELOPMENT OF A VIABLE CONCRETE PRINTING PROCESS
	S20-4 DEVELOPMENT OF ROBOTIC-CRANE BASED AUTOMATIC CONSTRUCTION SYSTEM FOR STEELSTRUCTURES OF HIGH-RISE BUILDINGS
	S20-5 A GRAPH-BASED APPROACH TO THE MODELING OF CHANGES IN CONSTRUCTION PROJECTS
	S20-6 THE DEVELOPMENT OF MICROWAVE ASSISTED MACHINERIES TO BREAK HARD ROCKS
	S20-7 COGNITION SYSTEM OF BOLT HOLE USING TEMPLATE MATCHING

	(S3, S9, S15, S21, S26)Computing in Construction and Management
	S3-1 ON COMPUTER MODELLING AND UTILITY ASSESSMENT OF BUILDINGS AND PROJECTS
	S3-2 A STUDY ON THE VIRTUAL DIGGING SIMULATION OF A HYDRAULIC EXCAVATOR
	S3-3 CONSTRUCTION PROJECT RISK CONTROL BASED ON EXPERTISE USING FUZZY SET THEORY
	S3-4 A CROWD MODEL WITH MULTIPLE INDIVIDUAL PARAMETERS TO REPRESENT INDIVIDUAL BEHAVIOURIN CROWD SIMULATION
	S3-5 COMPUTATION AND CONSTRUCTION OF VAULT GEOMETRY PROTOTYPES
	S3-6 IDENTIFYING CONSTRUCTION PROBLEM-SOLVING PATTERNS OF LESSONS LEARNED WITH TEXT MININGMETHOD
	S3-7 CAD EXCHANGE FORMAT IN THE FIELD OF PUBLIC WORKS JAPAN
	S9-1 CONCEPTUAL COST ESTIMATION OF PUMP STATIONS PROJECTS USING FUZZY CLUSTERING
	S9-2 STRUCTURE-FROM-MOTION FOR EARTHWORK PLANNING
	S9-3 VIDEO ANNOTATION FRAMEWORK FOR ACCELEROMETER PLACEMENT IN WORKER ACTIVITYRECOGNITION STUDIES
	S9-4 RESEARCH IN ESTABLISHMENT OF QUALITY CONTROL AND RISK MANAGEMENT SYSTEMS
	S9-5 DISCUSSION ON THE RELAXATION CAMP FACILITY MANAGEMENT AND THE ESTABLISHMENT OF THEINFORMATION SYSTEM
	S9-6 APPLICATION OF GPS FLEET TRACKING AND STOCHASTIC SIMULATION TO A LEAN SOIL EXCAVATION PRACTICE
	S9-7 DEVELOPMENT OF SOIL STIFFNESS EVALUATION EQUIPMENT “ALFA-SYSTEM” USING ACCELERATIONRESPONSE OF VIBRATORY ROLLER
	S15-1 AN OPTIMATL ALGORITHM OF THE MULTI-LIFTING OPERATION FOR SUPER-TALL BUILDING
	S15-2 ICT-BASED WORK MANAGEMENT TO SUPPORT UNMANNED CONSTRUCTION FOR POST-DISASTERRESTORATION
	S15-3 USING GENETIC ALGORITHMS TO ESTIMATE THE SCOUR DEPTH AROUND THE BRIDGE PIER
	S15-4 DRIVING BEARING EVALUATION SYSTEM TO ACHIEVE ECO FIRST HAULAGE WORK
	S15-5 ANALYZING THE COMPUTER-AIDED MAINTENANCE DATA OF A COMMERCIAL BUILDING COMPLEX
	S15-6 RESEARCH ON VISUAL POINT OF OPERATOR IN REMOTE CONTROL OF CONSTRUCTION MACHINERY
	S15-7 COMPARISON OF TWO WATER STORAGE FUNCTIONS OF SOIL ON PORE-WATER PRESSURE OF EARTHFILLEDDAM UNDER CHANGING ENVIRONMEN
	S21-1 THE USE OF EARNED VALUE IN FORCASTING PROJECT DURATIONS
	S21-2 ‘DESIGNING IN’ COMPLEX SYSTEM INTERACTION: MULTI-AGENT BASED SYSTEMS FOR EARLY DESIGNDECISION MAKING
	S21-3 CRANE OPERATOR VISIBILITY OF GROUND OPERATIONS
	S21-4 SIMULATION OF RESURFACING PAVEMENT OPERATION OF HIGHWAYS UNDER LANE CLOSURE CONDITION
	S21-5 VIRTUAL REALITY AND ESTIMATING PRACTICE: A SOFTWARE SELECTION MODEL FOR ESTIMATING
	S21-6 PROBABILISTIC PERFORMANCE RELIABIILTY-COST TRADEOFF FOR MAINTENANCE STRATEGY
	S21-7 3-D ROAD SENSOR NETWORK ANALYSIS BASED ON DEM IMAGES AND UBICONSEYE
	S26-1 AUTOMATED HEAD POSE ESTIMATION OF VEHICLE OPERATORS
	S26-2 LESSONS LEARNED FROM SCHEDULE ESTIMATION USING REAL-TIME DATA IN A CONCRETING OPERATION
	S26-3 GENETIC ALGORITHM-BASED CHAOS CLUSTERING APPROACH FOR OPTIMIZING CONSTRUCTION TIMECOSTTRADEOFF PROBLEMS
	S26-4 A HYBRID SWARM INTELLIGENCE BASED PARTICLE BEE ALGORITHM FOR BENCHMARK FUNCTIONSAND CONSTRUCTION SITE LAYOUT OPTIMIZATION
	S26-5 TRENDING AND FORECASTING IN CONSTRUCTION OPERATIONS
	S26-6 DEVELOPMENT OF VARIOUS BRIDGE CONDITION INDICES FOR TAIWAN BRIDGE MANAGEMENTSYSTEM
	S26-7 FULLY AUTOMATED REGISTRATION OF 3D CAD MODEL WITH POINT CLOUD FROM CONSTRUCTION SITE

	(S4, S10, S16, S22)Building Information Modeling
	S4-1 THE STUDY OF BIM-BASED MRT STRUCTURAL INSPECTION SYSTEM
	S4-2 ENHANCED PLATFORM FOR BUILDING INFORMATION MODELING TO IMPROVE REALITY
	S4-3 BIM-BASED BUILDING CURRICULUM VITAE SYSTEM
	S4-4 APPLYING CLOUD COMPUTING TECHNOLOGY TO BIM VISUALIZATION AND MANIPULATION
	S4-5 PREPARING A BUINDLING INFORMATION MODEL FOR FACILITY MAINTENANCE AND MANAGEMENT
	S4-6 THE BIM-BASED INFORMATION INTEGRATION SPHERE FOR CONSTRUCTION PROJECTS
	S4-7 FRAMEWORK OF AN INTEGRATED INFORMATION SYSTEM WITH OPENBIM BASED LIBRARY FOR NEWKOREAN STYLE HOUSE
	S10-1 AUTOMATIC CREATION OF SEMANTICALLY RICH 3D BUILDING MODELS FROM LASER SCANNER DATA
	S10-2 BAD APPLE THEORY OF HUMAN ERROR AND BUILDING INFORMATION MODELLING: A SYSTEMICMODEL FOR BIM IMPLEMENTATION
	S10-3 REPRESENTATION REQUIREMENTS OF AS-IS BUILDING INFORMATION MODELS GENERATED FROMLASER SCANNED POINT CLOUD DATA
	S10-4 COBIE-BASED LIGHTWEIGHT REPRESENTATION OF A BUILDING NAVIGATION NETWORK
	S10-5 USE BIM TO CONSTRUCT ELECTRONIC RESUME SYSTEM FOR BUILDING PROJECT
	S10-6 A STUDY ON THE OPTIMIZATION METHOD FOR PANEL LAYOUT PROBLEM IN DRYWALL
	S10-7 ENHANCEMENT OF SPATIAL AND PHYSICAL ELEMENTS FOR IFC-BASED BRIDGE DATA MODEL
	S16-1 BIM-BASED ENERGY MORNITORING WITH XML PARSING ENGINE
	S16-2 DETECTION, MODELING AND CLASSIFICATION OF MOLDINGS FOR AUTOMATED REVERSE ENGINEERINGOF BUILDINGS FROM 3D DATA
	S16-3 AN APPROACH TO EXTRACTING FACADE FEATURES USING THE INTENSITY VALUE OF TERRESTRIALLASER SCANNER WITH MATHEMATICAL MORPHOLOGY
	S16-4 LESSONS LEARNED IN BUILDING INFORMATION MODELING APPLICATIONS
	S16-5 SIMULATION FOR STEEL BRIDGE ERECTION BY USING BIM TOOLS
	S16-6 ESTIMATING WITH BIM: A SURVEY OF US CONSTRUCTION COMPANIES
	S16-7 CASE STUDY: DEVELOPMENT OF BIM U-EDUCATION SYSTEM WITH OPEN BIM LIBRARY
	S22-1 DESIGN PROCESS VISUALIZATION SYSTEM INTERGRATING BIM DATA AND PERFORMANCE-ORIENTEDDESIGN INFORMATION
	S22-2 DIGITAL PRODUCT PROCESS FOR CONSTRUCTION PRODUCT INDUSTRY
	S22-3 INTELLIGENT GENERATION OF BILL OF QUANTITY FROM IFC DATA SUBJECT TO CHINESE STANDARD
	S22-4 INTEGRATION OF PERFORMANCE BASED MODELING TECHNIQUES WITH BUILDING DESIGN METHOD(INDUSTRY/FACTORY) CONSIDERING ENERGY EFFICIENCY IN BANGLADESH
	S22-5 ENHANCING MAINTENANCE MANAGEMENT USING BUILDING INFORMATION MODELING IN FACILITIESMANAGEMENT
	S22-6 BIM-BASED GOVERNMENT PROCUREMENT SYSTEM- THE LIKELY DEVELOPMENT IN TAIWAN
	S22-7 THE ROLE OF IFC FOR SUSTAINABLE BIM DATA MANAGEMENT

	(S5, S11, S17)Sensing Technology for Construction and Maintenance
	S5-1 SENSING CONSTRUCTION WORK-RELATED MUSCULOSKELETAL DISORDERS (WMSDS)
	S5-2 ANATOMY OF CONSTRUCTION EQUIPMENT MOVE AND ALGORITHMS FOR COLLISION DETECTION
	S5-3 SIMPLE TOOL FOR COST ESTIMATION OF RECOVERY OF DAMAGED SITES
	S5-4 ASSESSMENT OF WSN AND RFID TECHNOLOGIES FOR REAL-TIME OCCUPANCY INFORMATION
	S5-5 DEMOGRAPHIC ANALYSIS ON THE MONORAIL AND URBAN DEVELOPMENT
	S5-6 MEASUREMENT OF STRUCTURAL DISPLACEMENT USING VISUALLY SERVODED PAIRED STRUCTUREDLIGHT SYSTEM
	S11-1 DATA STORAGE AND DATA MINING OF BUILDING MONITORING DATA WITH CONTEXTS
	S11-2 INITIALIZING VISION BASED TRACKERS USING SEMANTIC TEXTON FORESTS
	S11-3 GREEN SCORE: DEVELOPING A MEASUREMENT MODEL FOR SUSTAINABLE PEDESTRIAN-FRIENDLYENVIRONMENT BASED ON SPACE SYNTAX
	S11-4 RADIO FREQUENCY TECHNOLOGY INCORPORATED APPROACHES TO EQUIPMENT COLLISIONS ON JOBSITES
	S11-5 THREE-LEVEL RFID SYSTEM FOR ARCHITECTURAL CONCRETE PANELS TRACKING
	S11-6 APPLICATION OF USAN TECHNOLOGY FOR MONITORING TEMPORARY CONSTRUCTION
	S17-1 WIRELESS/MOBILE SENSORS FOR MONITORING WORKER’S HEALTH AND SAFETY IN CONSTRUCTION
	S17-2 DEVELOPMENT OF POSITION MEASUREMENT SYSTEM FOR CONSTRUCTION PILE USING LASER RANGE FINDER
	S17-3 SENSOR NETWORKS FOR ACOUSTIC SOURCE LOCALIZATION USING ACOUSTIC FINGERPRINT IN URBANENVIRONMENTS AND CONSTRUCTION SITES
	S17-4 RFID-BASED OCCUPANCY DETECTION SOLUTION FOR OPTIMIZING HVAC ENERGY CONSUMPTION
	S17-5 DEVELOPMENT OF LASER SCANNING SYSTEM FOR AGING INSPECTION OF BOX CULVERT
	S17-6 CONCRETE STRENGTH EVALUATION TECHNIQUE USING PIEZOELECTRIC GUIDED-WAVE PROPAGATIONS

	(S6, S12, S18)Decision Support Systems/Project Information Management
	S6-1 INTUITIVE AND USABLE RISK-BASED COST CONTINGENCY ESTIMATION MODEL FOR GENERALCONTRACTING FIRMS
	S6-2 STOCHASTIC DECISION MAKING FOR SUSTAINABLE ENERGY SYSTEM SELECTION
	S6-3 AN EXPERIMENTAL CASE-BASED REASONING MECHANISM FOR CONSTRUCTION MEDIATION
	S6-4 AN AGENT-BASED SIMULATION APPROACH TO URBAN MORPHOLOGY ANALYSIS
	S6-5 DECISION SUPPORT FOR CONFIGURATION SYSTEMS OF INDUSTRIALIZED CONSTRUCTIONS
	S6-6 DEVELOPMENT OF INFORMATION SYSTEM FOR LARGE-SCALE STRUCTURAL STEEL FABRICATOR’SPRODUCTION MANAGEMENT
	S6-7 STOCHASTIC MODELING FOR QUANTIFYING OPTIMAL INCENTIVE AMOUNTS OF EARLY PROJECTCOMPLETION
	S12-1 DEVELOPMENT AND OPERATION OF JACIC/LCDM REGISTRY
	S12-2 THE DEVELOPMENT OF CONSTRUCTION INTERFACE INFORMATION MANAGEMENT SYSTEM
	S12-3 THEORETICAL ISSUES IN ADVANCING INFRASTRUCTURE ASSET MANAGEMENT PROGRAMS
	S12-4 A CONCEPTUAL FRAMEWORK FOR TOTAL CONSTRAINT MANAGEMENT IN CONSTRUCTION
	S12-5 ETHICAL CONSIDERATION OF CONSTRUCTION UNION STRATEGIES IN JURISDICTIONAL DISPUTES BASEDON AN AGENT-BASED MODELING (ABM) AND A GAME THEORY
	S12-6 SUSTAINABLE BUSINESS PROCESS MANAGEMENT MODEL FOR CONSTRUCTION COMPANIES
	S12-7 PROPOSAL TO SUPPORT THE MAINTENANCE OF MORE THAN 20-YEAR-OLD BUILDINGS
	S18-1 PROJECT MANAGEMENT INFORMATION SYSTEMS FOR CONSTRUCTION MANAGERS (CM): CURRENTCONSTITUENTS AND FUTURE EXTENSIONS
	S18-2 A DEVELOPMENT OF INTEGRATED EVALUATION CRITERIA FOR QUALITY OF SERVICE ON PEDESTRIANNETWORKS BY USING MULTI-CRITERIA DECISION ANALYSIS
	S18-3 EXPLORING RISKS FOR URBAN RENEWAL PROJECTS
	S18-4 SIMULATION MODEL TO PREDICT PROJECT TIME AND COST PERFORMANCE OF INCENTIVE/DISINCENTIVECONSTRUCTION PROJECTS
	S18-5 SCAFFOLDING INDUSTRY KNOWLEDGE ON ERRORS IN CONSTRUCTION ESTIMATES
	S18-6 DEVELOPMENT OF 3D INFORMATION MODELS FOR THE MAINTENANCE OF SUBWAY INFRASTRUCTURES

	(S13)Inteligent Program management Information System(i-PgMIS) for Mega-Projects
	S13-1 A STUDY ON DATA INTERACTION AMONG DIFFERENT LEVELS OF DETAIL IN PLANNING PHASES FORMEGA PROJECTS
	S13-2 A STUDY ON CLASSIFICATION OF FACILITY ELEMENTS FOR SUPPorTING PROJECT DEFINITION OFURBAN RENEWAL MEGA PROJECT USING MORPHOLOGICAL BOX METHOD
	S13-3 CONSTRUCTION IETM(INTERACTIVE ELECTRONIC TECHNICAL MANUAL) FOR URBAN REGENERATION
	S13-4 DEVELOPMENT OF A WEB-BASED CBS ORGANIZATION SYSTEM FOR MEGA-PROJECTS
	S13-5 AN ECONOMIC EVALUATION SYSTEM FOR BUILDING CONSTRUCTION PROJECTS IN THE CONCEPUTAL PHASE
	S13-6 DATA MINING-BASED PREDICTIVE MODEL TO DETERMINE PROJECT FINANCIAL SUCCESS USINGPROJECT DEFINITION PARAMETERS

	(S19)Augmented and Virt ual Reality
	S19-1 EXPERIMENTAL FRAMEWORK FOR EVALUATING COGNITIVE WORKLOAD OF USING AR SYSTEM INGENERAL ASSEMBLY TASK
	S19-2 REFLECTIONS ON USING A GAME ENGINE TO DEVELOP A VIRTUAL TRAINING SYSTEM FORCONSTRUCTION EXCAVATOR OPERATORS
	S19-3 A GENERATION STEP FOR FORCE REFLECTING CONTROL OF A PNEUMATIC EXCAVATOR BASED ONAUGMENTED REALITY ENVIRONMENT
	S19-4 A SMART CRANE OPERATIONS ASSISTANCE SYSTEM USING AUGUMENTED REALITY TECHNOLOGY
	S19-5 REMOTE CONSTRUCTION WORKER LOCATION, ACTIVITY AND SAFETY MONITORING

	(S23, S28, S33)Automation and Robotics in Civil/Space /Field Enginering
	S23-1 TASK PLANNER FOR AUTONOMOUS EXCAVATOR CONSIDERING WORK ENVIRONMENT
	S23-2 DEVELOPMENT AND TESTING OF INTEGRATED BRIDGE DISASTER PREVENTION AND MANAGEMENTPLATFORM
	S23-3 SYNTHESIS AND RAPID PROTOTYPING OF MOTION FOR A FOUR-LEGGED MAMMAL-STRUCTURED ROBOT
	S23-4 RESEARCH ON PRODUCTIVITY IMPROVEMENT AND QUALITY CONTROL SYSTEM DEVELOPMENT FORAUTOMATIC LINE STRIPE REMOVAL SYSTEM USING DRY ICE BLASTER
	S23-5 A FRAMEWORK TO AUTOMATICALLY MONITOR THE POSITION OF SITE RESOURCES WITH LOWACCURACYESTIMATES
	S23-6 SENSITIVITY ANALYSIS OF SEMIAUTONOMY ALGORITHM OF MOBILE ROBOT TO ENVIRONMENTALSENSORS' FAILURE - SIMULATION RESEARCH AND EXPERIMENTAL TESTS
	S23-7 FUSION OF TIME-OF-FLIGHT CAMERA AND STEREO CAMERA DATA FOR ENHANCED 3D WORKENVIRONMENT REPRESENTATION FOR CONSTRUCTION EQUIPMENT AUTOMATION
	S28-1 MODELING AND OPERATING ROBOTIC ENVIRONMENTS USING GAZEBO/ROS
	S28-2 DEVELOPMENT OF OPTIMIZED POINT
	S28-3 STUDY ON MODELING AND CONTROL OF EXCAVATOR
	S28-4 AUTOMATION SYSTEM FOR LUNAR LANDING PAD
	S28-5 DEVELOPMENT OF A PROTOTYPE DEPLOYABLE BRIDGE BASED ON ORIGAMI SKILL
	S28-6 A STUDY OF THE CONSTRUCTION METHODS FOR THE PRESERVATION OF IMPORTANT UNDERGROUNDREMAINS
	S28-7 A STUDY ON WORKING PLAN OF INTELLIGENT EXCAVATOR
	S33-1 COMPUTATIONAL INTELLIGENCE ESTIMATION OF NATURAL BACKGROUND OZONE LEVEL AND ITSDISTRIBUTION FOR AIR QUALITY MODELLING AND EMISSION CONTROL
	S33-2 MOBILE COMPUTING PLATFORM FOR CONSTRUCTION SITE MANAGEMENT
	S33-3 AGILITY AND TRACTION FOR A LUNAR ROUGH TERRAIN EXPLORATION ROVER
	S33-4 DEVELOPMENT MONITOR PLATFORM USING GPS AND COMMUNICATION TECHNOLOGY
	S33-5 INNOVATIVE MICRO-WALKING ROBOT USING FLEXIBLE MICROACTUATOR
	S33-6 AVOIDANCE OF EARTH OBSTACLES FOR INTELLIGENT EXCAVATOR

	(S24, S29, S34)Automation in Maintenance and Inspection
	S24-1 AN APPROACH TO AUTOMATED DETECTION OF FAILURE IN TEMPORARY STRUCTURES SUPPORTED BYCONCRETE SHORING
	S24-2 A LIGHTWEIGHT IMAGED BASED BRIDGE INSPECTION SYSTEM USING FISHING POLE, FISHING LINE ANDFISHEYE CAMERA
	S24-3 AUTOMATION OF THERMOGRAPHIC 3D MODELLING THROUGH IMAGE FUSION AND IMAGE MATCHINGTECHNIQUES
	S24-4 SELF-MONITORING AND SELF-HEALING BOLTED JOINTS USING SHAPE MEMORY ALLOY
	S24-5 AUTO-REGRESSIVE COMPENSATION TECHNIQUE FOR A RELIABLE NON INVASIVE STRUCTURAL HEALTHMONITORING SYSTEM
	S24-6 ANALYSIS OF AN ARTHROPODAL SYSTEM FOR DESIGN OF A CLIMBING ROBOT
	S24-7 A SYSTEM DIAGNOSIS THROUGH THE RECOGNITION OF THE MODE OF DYNAMIC MOTIONS OF A SHAFTBY THE INDIRECT MEASUREMENT IN JOURNAL BEARING
	S29-1 A RUST INTENSITY RECOGNITION APPROACH FOR STEEL BRIDGE SURFACE COATING IMAGES BASEDON ARTIFICIAL NEURAL NETWORKS
	S29-2 MINIMIZING THE TRAFFIC IMPACT CAUSED BY INFRASTRUCTURE MAINTENANCE USING ANT COLONYOPTIMIZATION
	S29-3 GEOMETRIC EVALUATION OF ROAD SIGNS USING RADIOMETRIC INFORMATION FROM LASERSCANNING DATA
	S29-4 A FAST AND AUTOMATED METHOD FOR EXTRACTING TUNNEL CROSS-SECTIONS USING TERRESTRIALLASER SCANNED DATA
	S29-5 EFFECT OF VIEW DISTANCE AND MOVEMENT SCALE ON HAPTIC-BASED TELEOPERATION OFINDUSTRIAL ROBOTS IN COMPLEX ENVIRONMENTS
	S29-6 LOCATION INFORMATION MANAGEMENT OF RFID-EQUIPPED BUILDING COMPONENTS
	S29-7 HIBRID APPROACH OF CAMERAS AND GPS FOR DISPLACEMENT MEASUREMENTS OF SUPER LONGSAPNBRIDGES
	S34-1 A NOVEL BAYESIAN NETWORK APPROACH FOR ENGINEERING RELIABILITY ASSESSMENT
	S34-2 AN EXTENDED HAND MOVEMENT MODEL FOR HAPTIC-BASED REMOTE OPERATION OF INFRASTRUCTUREMAINTENANCE ROBOTS
	S34-3 THE DEVELOPMENT OF BUILDING MAINTENANCE SYSTEM (PBMS) FOR MONITORING REPAIRS &REPLACEMENT HISTORY IN PUBLIC FACILITY
	S34-4 APPLICATIONS OF COMPUTER VISION ONTILE ALIGNMENT INSPECTION
	S34-5 REAL-TIME NDE OF STEEL CABLE USING ELASTO-MAGNETIC SENSORS INSTALLED IN A CABLE CLIMBING ROBOT
	S34-6 DEVELOPMENT OF BUILDING-FACADE MAINTENANCE ROBOT WITH DOCKING STATION BASED ONVERTICAL CLIMBING MECHANISM

	(S25)Architecture and Planing
	S25-1 RETHINKING AUTOMATION IN THE SUSTAINABLE BUILDING
	S25-2 HIGH TECH / LOW TECH: TECTONIC MACHINES, EARTH-BUILT TRADITIONS, AND CONSTRUCTING THEEXIGENT CITY
	S25-3 DYNAMIC SITE LAYOUT PLANNING USING MTPE PRINCIPLE FROM PHYS
	S25-4 ROBOTIC ENVIRONMENTS
	S25-5 DEVELOPMENT OF ULTRA LIGHTWEIGHT HOIST ROPE OF TOWER CRANE FOR SUPER SKYSCRAPER
	S25-6 A STUDY OF WAYFINDING IN TAIPEI METRO STATION TRANSFER: MULTI-AGENT SIMULATIONAPPROACH

	(S27, S32)Management Issues in Construction
	S27-1 A STUDY ON THE FACTORS AFFECTING THE ECONOMICAL LIFE OF HEAVY CONSTRUCTION EQUIPMENT
	S27-2 IMPACTS OF MATCHED BATCH SIZES ON TIME REDUCTION IN CONSTRUCTION PROJECTS
	S27-3 DEVELOPMENT OF AN RFID SYSTEM FOR TRACKING CONSTRUCTION RESIDUAL SOIL IN TAIWAN
	S27-4 PERFORMANCE EVALUATION MECHANISM FOR ENGINEERING CONSULTANTS? CASES STUDY ON TAIPEIRAPID TRANSIT SYSTEMS
	S27-5 INTERFACE MANAGEMENT PRACTICES IN TAIWAN CONSTRUCTION PROJECT
	S27-6 DELAY IMPACT ANALYSIS METHOD FOR LOST PRODUCTIVITY IN CONSTRUCTION PROJECTS
	S27-7 BUSINESS MODELS FOR CONVERGENCE OF CONSTRUCTION AND INFORMATION TECHNOLOGY -ASENARIO PLANNING-BASED APPROACH
	S32-1 MANAGERIAL PROCESS STANDARDIZATION THROUGH ILLUSTRATIVE CASE STUDY
	S32-2 QUANTIFYING IMPACT FACTORS FOR SUSTAINABLE ROAD ENGINEERING
	S32-3 INTEGRATED FRAMEWORK FOR PRODUCTIVITY IMPROVEMENT: ACTION RESEARCH APPROACH WITHLEAN CONSTRUCTION THEORY
	S32-4 AN OPTIMIZATION MODEL FOR LINEAR PROJECT SCHEDULING CONSIDERING MULTI-SKILLED CREWS
	S32-5 PERFORMANCE EVALUATION MODEL OF THE CLIENT’S MATRIX ORGANIZATION FOR A DESIGN PROJECT
	S32-6 CASE STUDY OF DELAY IMPACT ANALYSIS OF LOST PRODUCTIVITY IN CONSTRUCTION PROJECTS
	S32-7 STAGE-GATE PROCESS INTEGRATED RISK MANAGEMENT FRAMEWORK FOR OVERSEAS LNG PLANT PROJECTS

	(S30)Collaborative Design and Construction
	S30-1 INFLUENCE OF OFFSHORE OUTSOURCED STRUCTURAL DESIGN PROCESSES ON CONSTRUCTION OPERATIONS
	S30-2 A STUDY ON THE SUSTAINING CAPABILITY OF THE CURTAIN WALL SYSTEM FOR THE ATTACHEDCLEANING ROBOT
	S30-3 EFFECT OF POLYOLEFIN FIBER ON THE ENGINEERED PROPERTIES OF CEMENT-BASED COMPOSITESCONTAINING SILICA FUME
	S30-4 DEMONSTRATIVE STUDY ON DEVELOPMENT OF A METHOD FOR　REUSABLE WALL STRUCTURE MADEOF THINNED-OUT JAPANESE CEDAR- DESIGN STUDY OF ARC WOODEN HOUSE
	S30-5 MULTI-DISCIPLINARY DESIGN COLLABORATION FOR DEVELOPING A BIM MODEL USING A HYBRIDCLIENT-SERVER AND P2P NETWORK MODEL
	S30-6 PRODUCTIVITY IMPROVEMENT IN CONSTRUCTION OF ONSHORE OIL & GAS PIPELINE TIE IN JOINTS EXECUTION
	S30-7 DESIGN COLLABORATION FOR INTELLIGENT CONSTRUCTION MANAGEMENT IN MOBILIE AUGMENTEDREALITY

	(S31)Computer-aided Design/Education /Training
	S31-1 BUILDING INFORMATION MODELING (BIM)-BASED DESIGN OF ENERGY EFFICIENT BUILDINGS
	S31-2 CAD-BASED TOOL FOR AUTOMATED PANEL CUTTING OF PREFABRICATED FACADES
	S31-3 MERIT OF COMPUTER GAME IN TACIT KNOWLEDGE ACQUISITION AND RETENTION
	S31-4 A METHODOLOGICAL ARGUMENT FOR DESIGNING ASSESSMENT OF STUDENTS’ TEAMWORK INPROBLEM-BASED LEARNING
	S31-5 MODELING DEEP BEAM STRENGTHS WITH A GENETIC PROGRAMMING SYSTEM
	S31-6 COMPUTER AIDED ITERATIVE DESIGN ? A FUTURE TREND IN COMPUTER AIDED ENGINEERING SOFTWARE
	S31-7 STUDY OF PREPARATION SPECIFICATIONS FOR 3-DIMENSIONAL TOPOGRAPHICAL MAP DATA FORROAD DESIGN IN JAPAN


	POSTER PRESENTATION
	Automation and Robotics in Building Construction
	P1-1 AUTOMATIC CONSTRUCTION QUANTITY CALCULATION SYSTEM
	P1-2 ANALYSIS OF OPERATION EFFICIENCY OF TOWER CRANE IN FORM WORK CONSTRUCTION FOR MULTIFAMILYHOUSING
	P1-3 CONCEPT OF A WALL BUILDING INDUSTRIAL ROBOTIC SYSTEM
	P1-4 DESIGN OF A MANIPULATOR FOR TELE-OPERATION APPLICATIONS
	P1-5 DEVELOPMENT OF A MEASURING DEVICE FOR CONSTRUCTION FIELD WORKER’S WORK LOAD USINGACCELEROMETERS
	P1-6 DEVELOPMENT OF WORK PROCESS OF CONSTRUCTION AUTOMATION OF FOUNDATION FOR ONE-DAY HOUSING
	P1-7 BUILT-IN GUIDE TYPE ROBOT FOR EXTERNAL WALLMAINTENANCE OF SKYSCRAPER
	P1-8 POWER ASSISTANT SYSTEM FOR HEAVY WORKER
	P1-9 ROBUST POSITION CONTROL OF ELECTRO HYDROSTATIC ACTUATOR WITH SYSTEM UNCERTAINTIESUSING SLIDING MODE CONTROL AND NEURAL NETWORKS ALGORITHM
	P1-10 ROBUST CONTROL OF HYDRAULIC ACTUATOR USING BACK-STEPPING SLIDING MODE CONTROLLER
	P1-11 DEVELOPMENT OF TIME VARYING SLIDING MODE CONTROLLER WITH FUZZY SYSTEM FOR AUTOMATICEXCAVATOR
	P1-12 BASIC EXPERIMENT FOR A FASTENING DEVICE FOR THE VERTICAL OUTER WALLS OF HIGH-RISEBUILDINGS
	P1-13 MEASUREMENT OF VACUUM SUCTION FORCE ON DIVERSELY CONFIGURED VERTICAL OUTER WALLSOF BUILDINGS
	P1-14 CRITICAL ENGINEERING CHARACTERISTICS OF AN AUTOMATED PULLING MACHINE FOR IMPROVINGSAFETY IN CONSTRUCTING STEEL BEAM AND GIRDER HAVING IMPROVED SHAPE
	P1-15 THE POSITION AND ORIENTATION MEASUREMENT OF GONDOLA USING A VISUAL CAMERA
	P1-16 A STUDY ON ALGORITHM OF PROGRESS MANAGEMENT PROTOTYPING IN STEEL CONSTRUCTION

	Building Information Modeling
	P1-17 INTRODUCTION OF CONSTRUCTION MANAGEMENT INTEGRATED SYSTEM USING BIM IN THE HONAMHIGH-SPEED RAILWAY LOT NO. 4-2
	P1-18 INTEROPERABILITY TESTS BETWEEN IFC CERTIFIED SOFTWARE FOR OPEN BIM BASED QUALITYASSURANCE
	P1-19 A STUDY OF IMPROVING SAFETY EDUCATION FOR OVERSEAS CONSTRUCTION WORKERS

	Computing in Construction and Management
	P1-20 USING DEMATEL AND ANP METHODS TO DEVELOP A MAINTENANCE RATING PROGRAM (MRP) INTAIWAN
	P1-21 DEVELOPMENT OF CBR-BASED ROAD CONSTRUCTION PROJECT COST ESTIMATION SYSTEM
	P1-22 INFORMATION RETRIEVAL IN CONSTRUCTION HAZARD IDENTIFICATION
	P1-23 FINITE ELEEMNT FRONTAL CRASH ANALYSIS OF NEV VEHICLE’S PLATFORM WITH UPPER AND SUBFRAME BODY
	P1-24 FUZZY BASED CONDITION ASSESSMENT MODEL PROTOTYPE OF MIDDLE AND SMALL-SIZE BUILDINGS
	P1-25 OPTIMIZED EARTHWORK PLANNING METHODOLOGY FOR LAND DEVELOPMENT PROJECTS
	P1-26 FORM WORK MANAGEMENT BASED ON UBIQUITOUS COMPUTING FOR HIGH-RISE BUILDING CONSTRUCTION
	P1-27 OPTIMUM PERFORMANCE EVALUTION OF REINFORCED SPRING SUSPENSION SYSTEM USING NONLINEAR ANALYSIS METHOD

	Decision Support Systems / Project Information Management
	P1-28 PREDICTION MODEL FOR HOISTING TIME USING LUFFING-TYPE CRANE FOR HIGH-RISE BUILDING CONSTRUCTION
	P1-29 SCHEDULING MODEL FOR MULTIPLE CONSTRUTION PROJECTS
	P1-30 A) ANALYTICAL STUDY ON INFLUENCE OF CAUSES FOR DESIGN CHANGE AT EXECUTION PHASEFOCUSED ON PRIVATE COLLECGE FACILITY PROJECTS-
	P1-31 DEVELOPING THE KNOWLEDGE MANAGEMENT SYSTEM BASED ON BUSINESS PROCESS
	P1-32 A STUDY ON THE USE OF WEATHER INFORMATION IN CONSTRUCTION SCHEDULE MANAGEMENT
	P1-33 EDUCATION SYSTEM FOR JAPANESE CONSTRUCTION SITE ENGINEERS IN QUALITY MANAGEMENT

	Sensing Technology for Construction and Maintenance
	P1-34 DATA ACQUISITION FOR STOCHASTIC LOCALIZATION OF WIRELESS MOBILE CLIENT IN MULTISTORY BUILDING
	P1-35 HIGH EFFICIENT SYNCHRONIZATION-ON-DEMAND PROTOCOL OF IEEE802.15.4 WIRELESS SESNOR NETWORK FOR CONSTRUCTION MONITORING
	P1-36 ENVIRONMENTAL THERMAL ENERGY SCAVENGING POWERED WIRELESS SENSOR NETWORK FOR BUILDING MONITORING
	P1-37 DEVELOPMENT OF AN INNOVATIVE BRIDGE MONITORING SYSTEM FOR MULTI DISASTERS

	Architecture and Planing
	P2-1 A METHOD OF VALUE SYSTEM DESIGN FOR REALIZATION OF PROJECT GOALS IN THE URBAN REGENERATION PROJECT
	P2-2 A PLAN OF APPLYING BIM FOR IMPROVING INFORMATION COMPATIBILITY AT INITIAL PHASE OF BUILDING PROJECT
	P2-3 THE EFFECT OF THE QUALITY OF APARTMENT HOUSES ON THE RESIDENTIAL SATISFACTION AND CORPORATION PERFORMANCE

	Augmented and Virt ual Reality
	P2-4 GENERIC USER MANUAL FOR MAINTENANCE OF MOUNTAIN BIKE BRAKES BASED ON AUGMENTED REALITY
	P2-5 THE INTEGRATION OF LOCATION-BASED SERVICE AND AUGMENTED REALITY TECHNIQUES TO A ROAD MANAGEMENT SYSTEM

	Automation and Robotics in Civil/Space /Field Enginering
	P2-6 ROBOT SYSTEM FOR REMOVING ASBESTOS SPRAYED ON BEAMS
	P2-7 FIELD APPLICATION OF A ROBOTIC SYSTEM ON CABLE STAYS OF INCHEON BRIDGE FOR SNOW REMOVAL
	P2-8 THE MECHANICAL ANALYSIS OF A LEGGED FIELD ROBOT FOR THE REDUCTION OF LONGITUDINAL MASS-DRIFT AMOUNTS
	P2-9 A DEVELOPMENT OF 3D IMAGE DATA MERGING MODULE FOR INTELLIGENT EXCAVATION SYSTEM
	P2-10 DEVELOPMENT OF CABLE CLIMBING ROBOTIC SYSTEM FOR INSPECTION OF SUSPENSION BRIDGE
	P2-11 CONCEPTUAL DESIGN OF AUTOMATIC FOOTING DEVICE FOR MODULAR HOUSING CONSTRUCTION TECHNIQUE
	P2-12 INTELLIGENT BRIDGE INSPECTION USING REMOTE CONTROLLED ROBOT AND IMAGE PROCESSING
	P2-13 WINDOW CONTAMINATION DETECTION METHOD FOR THE ROBOTIC BUILDING MAINTENANCE SYSTEM
	P2-14 DYNAMIC DESIGN OF HYDRAULIC PRESSURE CONTROL VALVE OF ACTIVE SUSPENSION SYSTEM USING EXPERIMENTAL METHOD
	P2-15 AUTONOMOUS TRACTION CONTROL FOR THE INTELLIGENT EXCAVATOR SYSTEM
	P2-16 AN EXCAVATOR SIMULATOR FOR AN INTELIGENT EXCAVATING SYSTEM
	P2-17 AN OBJECT DETECTION ALGORITHM FOR 3D TERRAIN DATA COLLECTED VIA LASER SCANNING

	Automation in Maintenance and Inspection
	P2-18 AN EXPERIMENTAL STUDY OF AUTOMATIC CLEANING TOOL AND ROBOT FOR FACADE IN HIGH-RISE BUILDINGS
	P2-19 FACADE CLEANING PROCESS ANALYSIS AND EVALUATION FOR THE DEVELOPMENT OF AN INTELLIGENT ROBOTIC SYSTEM FOR HIGH-RISE BUILDING MAINTENANCE
	P2-20 INTELIGENT CRACK DETECTING ALGORITHM ON THE CONCRETE CRACK IMAGE USING NEURAL NETWORK
	P2-21 A STUDY ON HYBRID FORCE/ MOTION CONTROL FOR AUTOMATED ROBOTIC BUILDING MAINTENANCE SYSTEM

	Computer-aided Design/Education /Training
	P2-22 SPACE PLANNING WITH GREEN PERSPECTIVE
	P2-23 OPTIMIZATION OF MANUFACTURING CONDITIONS FOR SPLINE OF DRUM CLUTCH HUB TAGUCHI METHOD
	P2-24 PC BASED COMPUTER- AIDED TRAINING PROGRAM FOR HARBOR STRUCTURE DESIGN
	P2-25 DESIGN OF MOORING FITTINGS OF SHIP EPQIPMENT BY USING THE FINITE ELEMENT METHOD

	Energy Efficiency
	P2-26 A STUDY ON HIGHLY EFFICIENT CARGO HANDLING SYSTEM
	P2-27 A STUDY ON THE METHOD OF ESTIMATING ENVIRONMENTAL LOAD ON EARTHWORK

	Management Issues in Construction
	P2-28 CO2 EMISSIONS FROM FOREST CLEAR CUT IN ROAD CONTRUCTION PROJECT
	P2-29 CAUSES ANALYSIS OF UNSOLD NEW HOUSING STOCK BY CAUSAL LOOP DIAGRAM
	P2-30 STUDY ON A WAY TO ESTIMATE REASONABLE COST OF CONSTRUCTION WORKS-FOCUSED ON FORMWORKS IN KOREA-
	P2-31 STUDY ON THE MAJOR DELAY FACTORS IN FINISHING WORKS BEFORE COMPLETION OF CONSTRUCTION
	P2-32 ANALYSIS OF SUCCESS FACTORS IN CONSTRUCTION IT CONVERGENCE
	P2-33 A CONCEPTUALIZATION FOR THE AUTOMATION OF A LIFT CAR OPERATION IN HIGH RISE BUILDING CONSTRUCTION
	P2-34 A DERIVATION OF THE FACTORS FOR RISK MANAGEMENT IN THE U-CITY CONSTRUCTION INDUSTRY
	P2-35 DEVELOPMENT OF THE PERFORMANCE MANAGEMENT PLAN BASED ON RISK MANAGEMENT BREAKDOWN STRUCTURE AT BUSINESS PROCESSES IN THE CENTRAL CITY MIXED-USED REGENERATION


	Search This CD-ROM
	Exit



