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Value Engineering Idea Generation for Temporary Construction Designs through Conflict
Resolution
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Abstract: Idea creation is the most important step in the overall value engineering (VE) process. Usually the activity is done
mostly relying on the experience and knowledge of the experts in the VE team. A more organized approach is needed to
find the chance of design improvement during a VE workshop. This study presents an organized approach to increasing the
chance of idea creation during the VE workshop. The concept of conflict resolution in TRIZ (Theory of Inventive Problem
Solving) is applied to understand the problem area during design improvement. The technical parameters were identified in
the problem area to explain the conflicts in design improvement. These technical parameters were used to assist problem
solving and improve design functions. A case study was done on a temporary construction operation, and demonstrated that

the organized idea creation can help improve the design value of the temporary construction operation.
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Fig. 1. Research procedure
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Table 1. Technical parameters applicable to conflict analysis in temporary
construction design

Technical parameter
No In TRIZ Applicable to temporary
construction deisignZtAlM A&
1 Weight of moving object (Delete)
2 Weight of non-moving object Weight
3 Length of moving object (Delete)
4 Length of non-moving object Length
5 Area of moving object (Delete)
6 Area of non-moving object Area
7 Volume of moving object (AFH)
8 Volume of non-moving object Volume
9 Speed (Delete)
10 Force Force
1 Tension/Pressure Strain
12 Shape Shape
13 Stability of composition Stability
14 Strength Strength
15 Durability of moving object (Delete)
16 Durability of non-moving object Durability
17 Temperature (Delete)
18 Brightness (Delete)
19 Energy of moving object (Delete)
20 Energyof non—-moving object (Delete)
21 Power Power
2 Waster of energy (Delete)
23 Waster of substance Material
24 Waster of information Information
25 Waster of time Duration
26 Amount of substance Quantity
27 Reliability Reliability
28 Accuracy of measurement Accuracy of measurement
29 Accuracy of manufacturing Accuracy of construction
30 Harmful factors acting on object Harmful factors
31 Harmful side effects Safety accidents
32 Manufacturability Constructability
3 Convenience of use (Delete)
4 Repairability Repairability
35 Adaptability (Delete)
36 Complexity of device Complexity of device
37 Complexity of control Control
38 Level of automation Automation
39 Productivity Productivity
40 Economicity
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Table 2. Analysis of the VE alternatives in previous VE studies
(on temporary construction)

Problem statement | Conflict resolution
No. Design on the original for design
design improvement
Originl Use a sheet pile method| Since the
g for water stop underground has a | The H-pile + strut
rock bed, the sheet | can increase
1 Use a H-Pile sirut + water pile cannot be constructability and
Alternative stop method installed to the stability
desired depth
5 Originel | Use 250250014 Hplles| e design safety | Reduce the pile size
Atermetive | Use 200:200x8x14 H-plles| 810N 1 100 high | for cost down
Apply a adriving method for
Original installmg steel drainage The cover above the | Use an open cut
3 pipes driving pipe is not method for cost
deep enough for down as well as
Apply an open cut method b )
Altemative |for installing steel drainage driving steel pipes schedule reduction
pipes
Apply a sheet pile + strut
Original method for installing steel There is no building | Apply a slope
4 pipes structures around the | cutting and improve
Aozl Apply an open cut method excavation area constructability
for installing steel pipes
) The embedment depth of ;
Original O Have not considered
H-pile is 10m - . Reduce the
5 &iﬂuﬁgﬁgnt& embedment depth
The embedment depth of for cost reduction
Alternative Hpile is 4m embedment depth
. |The embedment depth of Since the ground is
Ongindl |1 e s 15m satisfactory, apply
6 The design safety moment equilibrium
The embedmert depth of ration is too high method to reduce
the embedment
Alemative H-pile is 9m depth
. Use two dimensions of -
Original Streamline the
7 HA40x300 and H300X305 | 15 tynes of H-piles | H-pile type for cost
u indle di ion of| e used down_ _
Altermative H%a&ge imension o and time reduction
Origingl Supplon H—pileh mber| The anchors may
8 panels using ancnors interfere with the Reduce the
i - ting building excavation quantity
Support  H-pile  timber exs
Alternative panels Using strut structures
Orgindl The Hpile timber panels is
am In Indkness The same thickness gﬁr&ge‘esstfmord\ng
9 The H-ple timber panels is 'SX”SEdﬂrigaJd'etﬁs 9| to the excavation
Aftemative |divided into 6cm and 8cm| &Xcavation aep depth
in thickness
An earth retaining wall is
Origindl |installed for the sound Reuse the existing
10 proof wall The existing _Wal\ isin | wall as a foundation
The existing earth retaining good condition for”the sound proof
Atternative |wall is used for the sound Wa
proof wall
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Fig. 2. A sample temporary construction for the VE analysis in
this study
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Table 3. Steps for structured idea generation
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Table 4. Design improvement through conflict resolution

No. Step Description
= Find design requirements
1 Problem = Analyze existing construction design and related documents
statement = Prepare a list of problem statements when the existing
construction designs are applied
= Analyze design conflict
2 d :STS:]VS;‘Z n?lgd = List up technical parameters that cause design conflict
= Compare the good points and the bad points
* Propose new design altematives that can resolve the design
Proposal of conflicts ‘ , ' ‘ '
3 design = Propose construction methods v_vnh which to improve design
altematives oon)‘hcts. That is, the oonstrL_Jctlon method shoulq be able
to improve both the technical parameters. It is not to
trade—off with each other.
Combination of | = Arrange the individual design alternatives
4 design = Prepare a combined design alternative that comprises the
alternatives individual design alternatives
= Comparatively evaluate the original and the alternative
designs using a matrix
Matrix evaluation | = Use evaluation criteria such as stability, economicity,
5 of design accuracy, constructability, complexity, etc.
alternatives = Appliy weights for each evaluation criteria
= If the design has not improved, start from the conflict
analysis
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Table 4= At AAURE &S 9IS Bess BAEE
# 1) #AP8e, 2) 71EF =
AL, e 4) 2% Ao
3 S E SE ks Awslal lth Tableolld 3A,
AR AAZIE 73 7IE AARbe] 7R E EAE
S 1A} she Aol

s Sl a7 SHe] ARelMe 7AE A

Conflict of technical
Problem statement parameters Design alternative
Good point | Bad point

?esrtr?glﬁitgwn o?r;gm . Use the temporary structure
Stucture ca sespgary Stability | Economicity | (H-beam) as a performance

structural wall)
double work
Therot\éfh sézﬁzzg Combine the two stepped earth
& - Accuracy | Constructabity | retaining wall as a single earth
unnecessary repetition retaining wall
of work
The cut slope makes it Since the earth work of cutting
difficult to backfill the ) and backfilling is deleted,
behind side of the Accuracy | Producivity excavation equipment is no
temporary structure longer required
Crane nees a wide " .| Simplify the operation by placing
working area Stabity Complexity crane on the road

Fina _",_} Earth rataining v
combi | = __~
nation | =" ————

1) Install the H-piles on the natural
cut slope, and support them
using anchors.

2) Cut the slope in sequence such
that the cut slope is maintained

of -
. " - stable.
deson e ===~ | 3 The archors shoud be insialled
atives " with caution because they will
be staying permanently in
place.
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Table 4] Zshs 2 =Rol Aplshs AAA ololtio]
AZWP) VI vaslel takd BEe BE 4
Sk AL Hofzr)

4.3 MAOk} FRMOHOH H|m HI}

HZ AR £2F T ANE tiglel tisle] viEY
2 P12 AAFEg 3). IEY2: ke AAVE AR
A A A9k} ARS Bk, Hlal A s Hlg
o] T BEE HoF7] HsiA A8ErkStewart 2006).
7 e Wrke AAVE 924k 426 meba o
Jot Fejz W] ZgH1 glon, ojoltie] H% of

S AAIRKE} AARE vlu Wrkle Fa3 938 3t
I Slek
Evaluation criteria A B C D E Remarks
A Stabilty P2 | m | D3| g3 |Pamse
comparison :
B 4 : Very very
B. Economicity B4 | B3 | B4 important
3 Very
C. Accuracy D4 Cc3 important
2 * Important
D. Constructabilty p3 |1 ¢ Litte
mportant
0 : equally
E. Complexity important
Fun | Protect the Selecti

cion | aut slope wt [0.13 035 |010 |032 [0.10 Sum on
Temporary

structure + s 2 8 2 8
Original | Prefabricated 233

ea“hmr;tf“”‘”g 039 | /070 /030 /064 /020

Permanent-purp
ose anchored 377 O

wal 039| /140| /030 /128 /040

Alternati
ve

Note 1) Evaluation scale: 5-Very good; 4Good; 3-Moderate; 2-Bad; 1-Very bad

Fig. 3. Matrix evaluation of the final design alternative
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