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A Introduction

A TVD Simulation

A Simulation Development

A SimulationTesting

A Post Simulation Discussion

A Conclusion



N

7 I6LC 2021

LIMA, PERU - 29TH ANNUAL CONFERENCE

I INTROD' |CTION NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

A Seriouggameand simulationsbeingexploredsince198Gs.
A Instilthe conceptsand principlesof leanconstructioneffectively

A COVIBL9 pandemicimpactedlean simulationand gamesthat were previously
playedin-person

A Need for an online simulation to teach TVD despite social distancing
requirements
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A TargetValueDesign(TVDevolvedfrom target costingor genkakikaku

A Involves continuous, collaborative crossdisciplinary appraisal of design
proposals

A Improveoverallvaluecost design risk,constructability,quality, and time.

A Earlycollaborationof stakeholderssettingatarget costand rigorousestimating
are keyrequirements
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] TVD SIMULATION é_U

A The Target Value Design(TVD)simulation is inspired by the ¢ YI NBR K Y | f |
designO K I £ f(SkiflrEas2614).

A Widely used by educatorsto impart principlesof TVD,such as market cost,
target cost,collaboration etc.

A Thispaperdiscussesievelopment& testing of a virtual TVDsimulationat CEPT
University,which is an improvisedversion of TVDmarshmallowtower game

(Rybkowsket al. 2016).
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keyprinciplesof targetvaluedesign Afirst run study. IGLQ016- 24th AnnualConferenceof the InternationalGroupfor LeanConstruction 133
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A Involvesthe design, construction A Round 1- Traditionalmode
and costing of &gower.
A Round2 ¢ Collaborative mode
A Tower Specification26 cm height
and12cmbase width. A Timec¢ 75 mins(Both rounds)

L Materials Required

Google Slidesised as Team of3-4
the online platform Participant TVD Game Template, Cost
1-Designer Sheet Template and

1-Contractor Instruction Slides.

1-2 Owners




| Instruction Slides

General Instructions

e Your game template contains a Square,
a Rectangle and a Triangle of different
sizes

e Your task is to construct a tower with
the help of the shapes given in the
template.

o The height of tower should be 26m. The
base of the tower should be 12m.

e The completed structure should be
completely packed with the shapes and
there should not be any voids.

e The dimensions of the shapes are given
and you can make use of this for design.

e While constructing the tower, please
copy and paste the shapes from the
“Resources” template (Ctrl+C then
Ctrl+V)

General Instructions

o No one should reshape or resize the
shapes in your game template.

e However, you can resize any one of the
shape for finishing (only once).

e Resizing should be done by reducing
the size of the shape and in no terms
shall anyone increase the size of any
shape.

e Also, you can rotate the size if you wish.

Figure 1Instruction slide template
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RESOURCES

Square-1 Square-2 Square-3

Rectangle-1 Rectangle-2 Rectangle-3
-
5mX3m

Triangle-1 Triangle-2 Triangle-3

AL A

Figure2. Resource sheet
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] TVD Game Playing Templates

RFI_cuent 1o pesiGner

Queries
1. Is there any

possibility to
increase stepping
in the tower?

RFI_pesigner o cLient

Queries
1. Do you want

stepping in the
tower?

2. Is the revised

design alright?

Client’s Brief

Instructions:

Client wants to build a 26 cm high tower. The base of

the tower should be 12 cm.

. Need a broader base.

3. Do you have any 2. The width should decrease as height increases and a

color preferences conical top finish is required.
gy o 3. Proper decrease in widths so that the tower looks
for the building: . . X X
£ good. (i.e.) Good aesthetic appeal is required.
(] 4. Preferring two cones in the top.
©
~
Answer ) ) Answer Timings:
1. Yes, will revise the
design l.yes you can provide 1. Client Brief - 5.15-5.20 = 5 minutes
stepping if needed. 2. Design + Revision suggestion + Revision of design
- 520-5.48 = 28 minutes

2.yes, ready for the 3. Construction - 5.48-6.00 = 12 minutes
construction.

3. yes, give blue color

to the tower, with

gradient effect- dark

at base and light at

top.

12 cm

Ve

Figure22wCL |y R [/ fASylQa

[anN
w»

ONRAST

Figure2. Tower construction template
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] Cost Sheet Template

. Cost Sheet (Round-1) Cost Sheet (Round-2)
A The Cost Sheet Template consiSted Of @ t liemnems  lunitcost INos.of 'subtorsi | [iemams” | nit ot Nos. of | Subtota

%) Units (%) Units

itemizing predefined cost rates of each ... s o soo

. Square 1 $ 3.00 6 $ 18.00
shape, the number of shape variants use( swxe2  sw0o 3 so0
quare 2 $10.00 3 $30.00
. . Square 3 $20.00 2 $40.00 7 ‘
final construction of the tower, and the toti reager  ss00 0o 5000 Swars3 52000 0 5000
Rectangle 2 $1500 3 $45.00 Rectangle 1 $500 2 $10.00
cost of tower. 9
Rectangle 3 $ 30.00 2 $60.00 Rectangle 2 $ 15.00 5 T $75.00
Triangle 1 $2.00 0 $0.00
Triangle 2 e 5 oo Rectangle 3 $ 30.00 0 $0.00
Profit (10%) $ 19.00 Triangle 2 $5.00 0 $0.00
Total Cost $209.00 Triangle 3 $1500 0 $0.00
Target Cost = $ 167.00
20% lower than Profit (10%) $ 13.50
Total cost
Total Cost $ 148.50

Figure3. Cost Sheet Template
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Design Proposal (D 1)
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A Smulationwas testedon 22 students im _ i

|
|
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Formulation and Apprais®le ==

A As a result of shared workspace, the
hosting facilitators were able to observe
the progress of each team on Google
Slides as they played the simulation

Design Proposal (D 2)

Figure4. Designgprepared and actual towers constructed for
Roundl and Round
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Team 1| Team 2| Team 3| Team 4| Team 5| Team 6

Cost (C1) 278 218 248 248 215 209
Market Cost 236

Allowable Cost 189

Declared Target Cost 250 190 220 200 170 190
Average Target Cost 203

Cost (C2) 230 173 194 194 176 149
Tablel. Comparative Cost Statement Allfiguresarein USD
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The students were asked to rate various 16
parameters in a survey form consisting of 1
23 duestions In total explaining:

Mutual respect and trust

Mutual benefit and reward
Collaborativannovation anddecisionmaking
Earlyinvolvement of key partners 4
Intensifiedplanning

Opencommunication

Owneris an active member of the team
Understandinghe value ofcustomer
Continuousestimating and budgeting through
collaboration among team members

No. of Respondents

~IETMOO®>
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Rating Scale: =7 m2 N3 4 5
Figure5. Histogram showing participant's responseoutthe

online TVD simulation
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A It was observedthat the studentshad developedan enhancedunderstanding
of "collaborativeinnovationand decisionmakinga

A Basedon this discussionjt was evident that the simulation was effective in
providinga first-hnandexperienceof TVDconcepts

A The analysisof questionnaireresponsesndicatesthat the conceptof & & I NA S |
O 2 a (wasliEdérstoodby the participants
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] CONCLUSIONS

KI' VD promisemonetary / Responses from players / It serves asn effective
gains but also cultural were positive and replacement for the in
shifts in terms of appeared to indicate that person simulation
collaboration, key concepts critical to an during the COVI29
transparency and understanding of TVD pandemic.
teamwork. were being imparted.
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