APPLICATION OFJUST INTIME TO THE
FABRICATION AND INSTALLATION OF
PREFABRICATED CONCRETE FACADESIN
BUILDINGS

Jorge G. Cossio* and Antonio G. Cossio®

ABSTRACT

This paper will demonstrate the advantages of uslmpan Construction
methodologies on projects, specifically Just In &jmo the entire process of
fabrication, transportation, and installation oéfabricated concrete facades.

The objective was to change the traditional proa#ssnass production, with
production of big lots of each different piece aheé need of important areas for
storage of the material waiting for installation.

As Sven Bertelsen and Rafael Sacks (2006) propogbheir paper presented at
the IGLC 14 conference: “The construction indugityst therefore be seen as an
industry conducting an eternal chain of interwoy@njects as any participant is
involved in more than one project at the same tifitee aspect distinguishing the
construction industry from mass or customized petidn is thus not the
individuality of the product per se but the facatththe huge variation in project
outcomes makes it necessary for the industry taiged new production process—
and therefore a new production system for eacleptbj

The proposed change was to fabricate very smalldbbne- or two units of each
different piece, send it to the construction sgebe installed, checked for changes
and adjustments needed, communicate those to pgroduand implement the
changes on the molds and on the production prosesse

This change is of particular importance becausss idifficult to make sound
decisions on materials management and supply chamagement in regards to how
much and when to order the materials on a congtrugiroject, combined with the
uncertainty of it delivery (Tommelein 2006) IGLC,Tlommelein and Li 1999).
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INTRODUCTION

The traditional process of fabrication and instala of this type of facades was
analyzed back in 2008 on a very similar previougqmt. The problems encountered
on that time were:
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* Long time needed for installation.

* Rework on most of the pieces of the facade, adigsine piece with the
next.

» Waste of many pieces, caused by long storage mnndstly breakage.

* Quality problems, appearance below expectationiseo€lient.

Figure 1 shows the installation of these concratades.

Figure 1: Installation of concrete facades in pssd@008 project)

A similar project had started on 2008, with 1,38@cps of the same type of
prefabricated facades. The number of pieces fonéwve project were 2,032 units to
be installed in fewer months than was done onghatious, similar project.

Discussions were held with the general contraatdrtds supplier to apply Just in
Time to solve the problems of the previous projéidie major concerns of the
supplier were the incremental costs of small lesus large production lots, and the
low reliability of supplying Just in Time to themstruction site. These concerns were
analyzed and references to other projects in whigdt in Time was used, set the
decision to apply the methodology in the new priojec

METHODOLOGY

Initial conversations with the supplier were contgigcto address the main concerns
about the changes that could be a resultant ofnipfementation of Just in Time
methodology:
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* Changes in the size of the production lots, inst#dag lots of the same type of
piece, a single piece at the initial stage and #fit, only the amount needed for
installation at the construction site.

» Delays in production caused by the installatiotheffirst piece, to be checked
for corrective action, feedback to the supplienplaorrection of the molds and
then start again production.

» Lack of reliability caused by the reduced inventoryplant and at the supplier
plant, not having time to absorb production andgpmrtation delays.

These concerns are typical when a new procesgidatkto transform onto a Just in
Time operation.

To cope with the problems enlisted, and to prontla¢etransformation to the Just
in Time operation, the following was done:

» Changesin the process of fabrication and installation.

Instead of the traditional steps on the processshasvn in Figure 2, a couple of
modifications were proposed, to avoid large proiuciots and the storage on site, as
shown in Figure 3.

Mold Fabrication in Transportation .
fabrication Inspect large lots to site i Storage ) ‘{ Installation I

Figure 2: Traditional fabrication and installatiprocess

Meold
fabrication

Transportation

Installation

Figure 3: Proposed changes, steps to modify.

A new process was developed to produce a singleepend before to start
production, to be checked on the field, as showFiguire 4:

Mold
fabrication

Fabrication of
1 piece

Installation
(1 piece)

Transportation
to site

Corrections
in plant

Fabrication Transportation

new pieces to site Installation

Figure 4: New process, lean single piece
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The process was longer with additional steps, forecting and adjusting the molds
after the first trial at the construction site. §iproved to be one key element to avoid
rework on site and to reduce the time needed byn#tallation crew. Figure 5 shows
one of the molds used for each piece:

Figure 5: Molds to be modified

* Reduced amount of storage in the construction site.

Another major change introduced was the reductibmwentory on hand (only 3
days inventory) before a piece was installed.

During all the project, the installation crew newdppped because a lack of
material from plant, demonstrating that the new wagloing the entire process under
the Just in Time principles were feasible and aatidamage of the material on the
field.

* Review theinstallation sequence.

Frequent reviews and discussions were held to amalpe sequence of the

installation. Major changes were introduced to iowerthe sequence and reduce idle
time of the installation crews waiting for cranesbe moved from one position to the

next.
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Figure 6: Installation of concrete facades with rsaguence

The initial sequence was horizontal, installing fingt 2 levels of facades and moving
to the left to install the following pieces. Thatgsience was causing to move the
cranes very often and having waiting of the crews.

The horizontal sequence was changed to a vergcalesice, installing from down
to top all the pieces in all levels before movihg tranes to the next position.
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Figure 7: Vertical sequence

Stepsfor the success of the Just in Time implementation:

The following steps were very important to obtdia tesired results of the Just in
Time implementation:

a. Work very close with the supplier. Design the newcgss, in collaboration
with hm.

b. Assign an engineer to be half the time on the coogon site, and half the
time on the plant, looking after the fabricatiomgess.

c. Analyze the problems encountered during the iratah, identify the root
causes and the changes to be done at the planptove quality and facilitate
the installation.

d. Review daily the coordination for fabrication, tsportation, storage and
installation.
RESULTS

The main results from the execution of the projewer Just in Time methodologies
was the completion three (3) months in advance,peoed to the previous project,
the productivity gains and the better quality @ groduct.
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The production rate during the installation perindreased in a very important
amount as it can be seen in Figure 8, that shoevprbduction figures, expressed in
production per week for the period September — Boez 2009.
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Figure 8: Installation rate, week by week

The quality at the end of the installation (Fig@)evas superior to the expectations of
the client. Only minor repairs were needed.
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Figure 9: Installation complete, 3 months earlemt previous project.
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CONCLUSIONS

Just in Time is a very useful methodology for tlmstruction projects and can be
applied in a very different type of processes.

In the example we just reviewed, the benefits veaident and the reductions in
time and cost well pay back the effort and diffteed of the changes involved to
make it a success history. The most important foattio overcome is the resistance
to change that is inherent in the human being. Fabhithe stakeholders in the project,
general contractor, suppliers, and superintendemgsistance to change can be
expected.

Fortunately, this type of changes is very feastbleaccomplish because of the
quick results that could be obtained from the ahitveeks that started the project
changes.
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