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ABSTRACT : Proving the effect of lean construction has yet to be done for its staying poor basic building though there
has been efforts and wants to introduce the theory and concept of lean construction in practical site.

Therefore, we need to specify the methods of productivity improvement and construction process through various adaptations
in the site. Also, to apply such improvement methods systematically, we need active participation of owners, contractors and
supply chain members in relation to construction industry and are also require appropriate methods to adapt.

At first, this study thinks over the techniques of lean construction that has been verified through studies carried before. For
second, it selects the technique of lean construction with the practicality in the construction site. For third, it is aimed to make
a manual of lean process management by the use of TACT and V.S.M. For fifth, it will show the method of management for
repeated activity and develop a guide-line and procedure that applies the concept of work sequence and resource equalization
to each phase of process management. At last, it will show methods of reflecting V.S.M. to improve and grasp the waste factor
from the step of managing an activity process and develop the form to analyze the waste in construction site by mapping the
value flow.

Key words : Lean Construction, BPIMT(Building-construction Process Innovation Management Tools & Techniques),
VSM(Value Stream Mapping), TACT Management

1. INTRODUCTION and keep the stability of the process, is essential. Therefore,
our study recommends innovative process management tools
to demolish the waste factor of process management and to
get continuance in work period by using "Lean
Construction" theory. The general idea of the currant process
management and the process innovation management is

shown in Figure.1 below.

1.1 Background & Purpose of the Study

Management can be specified in 4 types, Process
management, Construction expenses, Quality management,
and safety supervision. Among them, Process management
is the most base, and important management element. If the
process management is unsuitable it results lack of absolute

work period, delay in construction, and waste in resources, The status of |

Process management The application of BPIMT |

The process innovation l

etc, causing quality deterioration and expense

@ A

6actual result process

augmentation. Previous process management manages the
construction consequently, only by the results in time,
expense, and progress rate. But this doesn't consider the
possible variation. So it may be possible to manage the time
by establishing a plan for a long period, but there are limits
in detailed process plans for workers which can cause
unbalance of process management.

To solve the unbalance and increase the efficiency through
organized cooperation with other companies, the necessity
of a newly process innovation management tools and
techniques which can elevate the trust of the process plan
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management such as
time, cost, progress ratio.

« A insufficiency
consideration about
variation.

« Limit of detailed process
plan in actual results.

« A insufficiency of uncertain
management out of
process plan.

« A management of activity

. unit.

* Application of Lean
Construction theory.

« The most efficient process
management system
to minimize a waste.

* Improvement in process
management productivity.

« Elimination of a waste
factor in process
management.

* Process management of
detailed activity unit.

* Analysis of the work flow.

« Elimination of the waste
factors.

* Guarantee of the work
continuity.

« Guarantee of the pre—post
process flow.

* Plenty of trade & sameness
of duration.

 Leveling off resource

Figure 1.The status of process management & the concept

of BPIMT



1.2 Boundary and the Method of the Study

First, to develop a BPIMT for the application in the field
we analyzed the techniques of lean construction(VSM,
TACT, Last Planner System, Poka-Yoke, Just-In-Time,
Kanban, Pull System, PPC, etc.) that has been verified
through studies carried before and selected VSM, TACT
system, which comprehends the concept of all technique of
lean construction, and which also has been a case in
adoption in domestic field, to reform not only a specific
stage but all of the process management.

Also we developed the process and the method of BPIMT
usable for the field managers. For it, we developed a manual
and presented sequence/standard/ regulation/form to support
an efficient process management which applies VSM that
verifies and removes the waste element

2. CONSIDERATION IN CONSIDERATION

2.1 Current States of Construction Process Management

In Current state of process management, the cooperation
don't consider the following activity and only proceed it on
the period of their convenience. This disconnects the flow of
the work in between activities causing unnecessary waiting
period and over time, discontinuance in work resulting delay
in construction and increase in cost.

2.2 Lean Construction & Techniques

"Lean construction" is a compound word of Lean and
Construction which means "the most efficient construction
production system with minimum waste", the basic principle
of this system comes from Lean Production System, LPS. In
the Book "Lean Thinking"(1996), it is said that it is
called lean because lean thinking offers a method for a
company to use the least time and price with least equipment
and space with little manpower and effort to give what the
client wants more precisely and more closely.

Also "Lean" was defined as an establishment of a perfect
process with continuous improvement process through flow
production and pull production, embodying the value is by 7
types of definition, and analyzing the value flow to minimize
the none-value adding activity immanent in process.

Table 1. Non-Value adding Activity of Lean Production

Non-Value
. .. Substance
adding Activity|
Defect Repair of Rework
Overproduction | Producing more than is needed before it is needed
Maintaining excess inventory or raw material, part:
Inventory - .
in process, or finished goods
Inappropriate . .
PPrOp . Doing more work that is necessary
Processing
Unnecessary | Any wasted motion to pick up parts or stock parts.
Motion Also wasted walking
Wasted effect to transport material, parts, or
Unnecessary . .
. finished goods into or out storage, or between
Transportation
processes.
. Any non-work time waiting for tools, supplies,
Waiting Y g bP
parts, etc.

Figure 2 shows that VSM & TACT contain the concept
other "Lean Construction" tools.

Lean constructiol TACT & VSM
Tools
Training of
cooperation

Joining for management|
& plan Phase
with cooperation

Using the process
Status board

Grasping of activity
Proce a
Making out WBS
The constant
conference

The analysis of waste
& derivation of solution

Figure 2. Connection between Lean Construction
Tools and TACT & VSM Tools

2.3 Value Stream Mapping

It is the stage of describing and diagramming the stream of
all current activities requested for the escorting operation
through the current production process streams to easily
define the embodied values of each stage, expressing clearly
the needed reforming element that should be achieved on
that stage. In the view of making a productive value, it is the
stage of eliminations, improving of minimizing the waste by
examining the waste of the material flow and information
flow shown in the process of work (write out CSM)
Figure 3 shows the value stream mapping process.

l* Selection of worth standards. | Investigation current state. » Decreased of WIP.
[ Selection of target. = Depiction of material & * Decreased of CT.
information.
l* setting up lean scherme. A reduction of preparation
* Investigation of WP & CT. time.
* Investigation of Lead Time.  Leveling off resource
A continuous improverment

Figure 3. The conceptual procedure of VSM

2.4 TACT Process Management

TACT Process Management is making a continuous work
process in the stream of previous and following work by
dividing the work zone equally and giving settled
unification of work period. The purpose is to improve the
quality by the equalization of materials using quantitative
time and production construction which is distinctive in it's
stream work, and by the attainment of shortening the time
having the lag time “zero”, and lastly by the standardization
of the check point and each process activity.

The method and the procedure is to make a full use of the
know-how of the cooperation company and to have an
process management not by one-sided progress procedure,
but by conference and self-regulation. The precondition is
complete prearranged plan which needs exhaustive
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construction plan including drawing review, temporary
installation plan, finish work plan etc.

3. PROCESS INNOVATION TOOL &
TECHNIQUES

3.1 Application process & method of VSM

We will analyze the interference between processes activity
and the interference between previous and following work in
4group; absence, deficit, redundancy, pendency, and will
hold these expected work interference in common to prevent
it. Then we will classify all works related to material flow in
to 4 groups; moving, waiting, dealing and checking. Except
dealing, other three groups will be defined as a non value
adding element, which should be eliminated the best
possible to increase productivity of the construction
management.

The values of this process are largely elimination of
interference between works and of the waste element in the
process of material stream. These values can be understood
by the Figure 4 below.

Choose the TACT process work
L 2
Make out the scheme of execution
I e P
Find out the Analysis of the
Work
Waste of .
Work flow interference
And demand
b b
A 4 A 4
The material The activity
»| Flow analysis Interference
table Analysis table
1 1
v
Information collection and joint
v
Reflection of waste

Occurrence of waste

No

L The end of process J

Figure 4. Application process of VSM

The genecon selects TACT process activity using WBS and
general process schedule and is supplied process scheme of
execution from the cooperation.

To solve the recent problems of process management
resulting from lack of interchange in information, a master
of process management should send the process of all the
detailed work of process, and cooperation should grasp
detailed information of the process and examine the
interference factors which can delay the construction period
in advance and send back the activity interference analysis
table to eliminate that object.

At the same time, for the specific draw up of the resources
wasted in the material stream, cooperation should write the
flow type, needed resources for moving, etc based on the
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similar result or experience and the material supply plans in
the scheme of execution. A master of process
management should make the materials flow analysis table
explaining the matters that demand special attention to
eliminate the non value works found by measurement of
materials flow.

A master of process management should combine the
activity  interference analysis table collected from
cooperation and eliminate the waste factors by reflecting the
activity interference analysis table and materials flow
analysis table, which was written by writing interference
matrix between processes and enforcing the process meeting,
in the construction.

3.2 Application process & method of TACT

The flow to carry out TACT process management for the
application of TACT can be divided in to the stage of basic
process plan, detailed process plan, and process management.
Basic process plan is establishing a TACT time schedule by
examining the applicability of the TACT process
management, estimation of the order and time span of the
construction and the applicability of the entire management
flow. Detailed process plan is choosing and educating the
cooperation, making work card and deciding the unit of
cycle, settling the time and plans of the work, enforcing the
conference with the final the head of cooperation about the
process of making the detail process schedule and planning.

Process management is divided in 3 stages which
are confirming and carrying out the plan, preventing the
possible risk factors by holding conference continuously,
and finally finishing the construction process. Figure 5
shows the application of TACT flow

| Examination of TACT |

Estimation of work sequence |
And duration
v

Basic process
Plan phase

Institution of TACT-time

Selection of

.l Making out the Work—card and |
| Adjustment of work |

No Process conference W
er of cooperatie

Detailed process plan phase

Decision and operation

v

Process meeting |

Process management phase

| The end of process J

Figure 5. Application flow of TACT




The Procedure of Lean Process Management

A
~ S
I Basic Process plan phase I I Detailed Process Plan phase I I Process management phase I
1 - 2 3 4 w) 5 = 6 = 7 - 8 m 9 =
Examining Examining Making out Selection of Work plan Setting up Grasping Analysing Setting up
sgé%\#ilgagti%n a project a basic cooperation analysis & a detailed a process a process alternative
of similar process & education derivation of process status status plans
projects schedule solution plan
. . . . . . . . . . . . - .
Examining A stage of Making out Selection of Analysing of Control of Making out a Collection of Derivation of
Sgé%\ﬁilggti%n analysing a WBS cooperation activity value duration daily report Out-put solution
of similar the project
projects - - - - - - - -
A pre check Setting up Training of Managing of Control of Making out a Grasping a Adjustment of
Point of a process cooperation material flow work plan process status Slump process a detailed
TACT sequence board Process plan
. = - u u
Establishing a Supply-demand Making out a Sending out

duration & of scheme of
material execution
lans
= plan
Setting up
a TACT time

TACT process Check-points

schedule

-

Making out a
Soft Process
Schedule

Figure 6. The procedure of Lean process management

3.3 Process innovation management
(1) Basic process plan phase

Basic process plan is a stage of analyzing the items that
should be examined for establishing the process plan,
examining the facts that should be considered before
applying the TACT process management in the project, and
making a basic data for the actual application of TACT
process management by establishing a TACT time on the
TACT works selected after making basic process table.
At this time the TACT time draft established should be based
on the previous accomplishment data, and it becomes the
basic data for mediating works in the detailed process plan

(2) Detailed process plan phase

Detailed process plan is a stage of getting a continuous
flow in the process of work and analyzing the waste factors
in the material stream. It is a stage of making the process
management  of  the actual unit  of  work
management reflecting opinions by analyzing the collected
scheme of execution after choosing the cooperation.

By analyzing the scheme of execution of the cooperation
the interference factors should be found in advance to reflex
it in the detailed process plan and, and conference will be
held to decide the advance examining items to eliminate the
waste factors based on moving, waiting and checking

On this stage the analyzing of the waste factors in the
material stream is only an advance preparation to find out
the non value activity in the order of the work process and
moving, waiting, dealing and checking. It is by analyzing the
detailed work in the step of process management that these
waste factors should be eliminated for spontaneous
participation.

Also by the standard of the TACT time established on the
basic process plan, the final TACT-time should be arranged
by conferring with the cooperation to settle the plan and the
time of the construction. After that TACT process table
about the chosen TACT should be drawn based on the settled
plan.

(3) Process management phase

In process management phase, first daily report and process
status board should be made, and process status grasped, and
finally the Out-put should be analyzed, which will define the
slump process to perform the planned process successfully
by the defined the process schedule from the detailed plan.

In addition, we can find out the TACT achievement rate by
checking the TACT time when analyzing the Out-put

It is phase of analyzing the slump process found, sending
out check points, setting up alternative plans of the future
work, and reflecting it in the detailed process plan.

(4) Process innovation management manual

To operate the Lean theory in the process management,
Lean theory and the presentation of the systematical
formality and method should be analyzed specifically.
Therefore in this study we drew a manual for the Reformed
management Process to solve the absence of formality and
method in actual results process management, and
systematic process management by supporting it in the
aspect of management.

The manual supplements a plan which should be presented
based on the substance of process management work of
previous domestic constructions, proposing a formality and
method made possible manage for all participants to make a
practical process management and to manage it, where as
before it was only limited for support of Genecon and few
master of process management.

4. CONCLUSION AND FUTHER ASSINGMENTS

To improve the efficiency of the whole process
management through resolving the unbalance, and
cooperation system, the study developed BPIMT applicant
on the field by actually using the VSM and TACT, one of
many "Lean Construction" tools and techniques which has
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only been a theory in the domestic.

And then we divided it in to three process; Basic Process
plan phase, Detailed Process Plan phase, Process
management phase to improve trust in process management,
to stable the process, and to increase the efficiency in
Architecture Production.

It also established a process innovation management threw

out the whole business of process management from
planning to administrating, presented the elements that
should be considered and method of achievement at each
step, also newly defined the waste factor developing a
formality and a form possible to analyze in the field, and
finally set up a standard of the assessment of process by
checking the TACT achievement rate.
Future assignment is to modify and supplement
continuously in the problems in the process of applying the
BPIMT on the basis of the study presented and making it
practical in the field.
For this, the pilot site will be picked and conference and
educational program will be held after conferring the general
matters and information about VSM, TACT will be referred
to the manual

Finally, we are planning to increase degree of completion of
the process innovation management manual by clarifying the
matters to improve, supplementing the problems by
analyzing accomplishment data.

REFERENCES

[1] Kim Chan-hyon, Kim Chang-duk, Suh Sang-wook, Park

Dong-sik, “Development of CPAM(Construction
Process Analysis Model) based on Lean Construction
Principles”, Architecture of Institute of Korea : v.21, n.1,
2001. 04, pp.453-456

[2] Kim Chang-Duk, “A New Construction Production
Paradigm” Kangwoon Univ. CM Lab, 2000. 02

[3] Kim Chag-Duk , “Lean Construction”, Korea Journal of
Construction Engineering and Management CM: v.1,
n.3,2000. 09, pp.48-57

[4] Moon Jung-Moon, “Waste Elimination in Construction
Process using Value Stream Analysis”, Kangwoon Univ.
Master’s Thesis , 2001. 12

[5] Suh Snag-wook, Kim Jae-ho, Kim Sun-Kook, Kim
Chang-duk, Lee Hyun-soo, “Development and
Application of TACT Management System”, Korea
Institute Construction Engineering and Management :
v.4,n.4,2003 .12, pp.145-154

[6] Oh Sang-jun, “A Study on Variation control in Building

Construction Process”, Kyungwon Univ. Master’s

1093

Thesis, 2001. 12

[7] Yoon Yoo-sang, Lee Hyung-soo, Suh Sang-wook,
“Building construction process improvement using
prefabricated material”, Korea institute of Construction
Engineering and Management: v.4, n.1, 2003. 03, pp.90-
96

[8] Antonio N. de Miranda Filho and Emilio Araujo
Menezes, "Development of an Operational Parameter
Measuring System", Proceedings IGLC-10, Aug, 2002,
Gramado, Brazil

[9] Ballard(1999). “Improving Work Flow Reliability”,
Proceedings IGLC-7 for Lean Construction, University
of California at Berkely, California, USA, 26-28 July
1999.

[10]Howll, “What is Lean Construction-1999” , IGLC =&
A 1999.

[11]James P.Womack and Daniel T.Jones(1996), “LEAN
THINKING”, Simon & Schuster, 1996.

[12]Koskela(1999). Koskela,

Lauri “Management of

Production in Construction : A Theoretical View” ,
Proceedings 7th Conference of IGLC, University of
California at Berkeley, California, USA, 26-28 July
1999, pp 241-252.

[13] Tommelein et al.(1999). Iris D. Tommelein, David R.
Riley, and Greg A. Howell, “Prade Game: Impact of
Work Flow Variability on Trade Performance”, Journal

of Construction

September/October 1999

Engineering and Maintenance,




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


