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A Study on the Improvement of the Design VE Process using
VE Idea-DataBank System

Park, Heetaek”, Park Chansik!, Jung, Wooseob?
lDelozm:merlt of Architecture and Building Science, Chung—-Ang University
*Korea Expressway Corporation, Gyeongnam Regional Center

Abstract : Construction value engineering(VE) is often performed in the form of a short term review of designs, rather than
during a regular workshop with a standardized work plan, and its application method is limited. Thus, tasks are performed
by applying the method in reverse depending on the VE results, and function analysis, a key VE method, is omitted or
only applied for the sake of formality. In addition, it is hard to expect great results from VE because of insufficient time
and budget allowed to perform VE and a lack of understanding of VE procedures and methods. In particular, the methods
used to store and reuse the tremendous amount of ideas and information created during the process of VE implementation
is not systematic. Even the Korea Expressway Corporation, which has produced relatively systematic VE performance
compared to other institutions, has had the above-mentioned problems. Therefore, this study aims to improve existing VE
processes and suggest a method to efficiently store and retrieve VE information by analyzing the limitations of construction
VE practice and the characteristics of VE for highway facilities as part of improving design VE performance.
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Table 1. Properties of Highway Facilities Types

L Maintenance Facilities Traffic Sales Facilities Rest Areas Facilities
Classification : - = : — :
Local office Tunnel Maintenance Building Tollgates & Sales offices Rest area facilities Gas Stations
Type Main u“\(j\‘/ggréhiizzw Facilty, Tunnel Maintenance Building COffice Building, Tollgate Main Building, Toilet Office Building, Canopy
Total floor area 3970m 180m* 597 m* 1,980m* 3%6m*
Cost 5.8 Billion 1.2 Billion 22 Bilion 4.8 Billion 1.2 Billion
Floors 2 Floors 1 Floor 2 Floors 2 Floors 1 Floor
- route maintenance - tunnel maintenance - rest area facilities )
- tollgate work - gas stations &
management management ) o serve highway users ) )
. - ) ’ - senvice building, ) L senvice buildings
Functions - local route facilities, - electricity, construction - service building, )
. ) sales, custom - gas stations, sales,
sales, customer facilities, disaster sales, custom
" management customs management
management prevention facilities etc. management
Properties Repetitive Diverse Complex
P Execution of same type projects, Diverseness of each facilities user Architect, Construction facilities, electricity, landscaping, etc
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Table 2. Properties of Highway Facilities Design Types
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Table 3. Performance of Highway Facilities Design VE
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Table 5. VE Ideas Evaluation Index & Calculating

Classification| Total | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

Own Business | 20 1 2 3 2 3 4 4 1
Faway | | 4 | s | 7 | 1|8 | 6 | 6
Business

40 1 5 7 6 12 9 9 6

Evaluation index & Calculating Property
The number of | — The number of VE ideas | _ Evaluation of
VE idea by each / The number of VE
. - performed VE cases
implementations performances

— The number of adoption

Adoption rate of — Measurement of

rtemal VE e | 0.0 55 3% 67 5% (6,651 85.7%)| 75.0% | (0.0%) 85 7% the ideas Liiiis/aﬁ(?egs“ moer of proposal ideas level
Consult 2 - N - ! ! ! i 1 — The number of past .
@ow | - | - | - w19 | 71 | @3 | 00 | (143 Re\iéeiézt:s of | suggested ideas / - t’;ﬁfgﬂﬁ;t of idea
Work 9 - 1 1 1 3 3 1 1 The number of new ideas
shop (18.0%) | — [(16.7%) | (12.5%) | (11.1%) | (21.4%) | (25.0%) | (10.0%) | (14.3%)
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Table 4. Cost reduction for each VE idea

Evaluation | aver, | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
VE cost | 3367 | 703 | 6,772 | 3,379 | 2,481 | 3,482 | 1,505 | 1,568
reduction

Cost reduction
for each VE 78 60 138 80 43 66 34 36
ideas

The number of
VE ideas 43 12 49 42 57 53 47 44

(unit : million won, cases)
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Table 6. The number of VE ideas compared to the number of
implementations

Classification | Aver. | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

The number of VE
ideas by each 6.7 6 9.8 6 52 | 66 | 78 | 7.3
implementation

The number of VE

) 43 12 49 42 57 53 47 44
ideas

The number of VE

h ’ 6.6 2 5 7 1 8 6 6
implementation

(unit : cases)
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Table 7. VE idea adoption rate

Classification | Aver. | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

Adoption rate

64.5% |38.7%| 69% | 70% |71.2%|73.6% |72.0% |73.0%
of the ideas

The number of

S 42.6 12 49 42 57 53 47 44
adoption ideas

The number of

A 62.8 31 7 60 80 72 65 60
proposal ideas

(unit : cases)
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Table 8. Reuse rate of VE ideas

Classification Aver. | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

Reuse rate of VE

e 82.7% | 83.7% | 85.3% | 80.0% | 82.0% | 76.6% | 88.6%

The number of past

suggested VE ideas 52.6 62 56 64 59 36 39

The number of new

VE ideas 9.7 9 4 16 13 1 5

The number of total

VE ideas 62.3 7 60 80 72 47 44

(unit : cases)
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Table 9. Problems and improvement of the highway building Design VE
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Classification Status

Problems Improvement

— Special function with different general building

- Difficulty in understanding design and

— Need to systematize previously suggested VE ideas

Building type _ . - VE subject B )
Small scale building as 1st —2nd floor — Limitations of VE idea creation Implementation of VE workshop
) Delivery - Design competition - High frequency of design errors - Need to past suggested VE idea systematization
g]e:;g;s o method - Reusing an excellent design - Repetition of design and VE - Implementation VE workshop
ristics Implementati | _ , o ‘ " _ - Diversification of implementation methods based on
on method A variety of building—design quantities Heavy workload project characteristics

- Simultaneous conduction of private project and
consignment project
- Design VE manager 2 people

VE implementation
organization

- Heavy workload

— Need to systematize previously suggested VE ideas

Implementation ~ Increment trend of VE quantity

- Heavy workload

- Need to systematize previously suggested VE ideas

method - Design VE of internal staff - Difficulties VE performance increasing ~ Implementation of VE workshop
- Building types - Each cost reduction in smaller increment :Tﬁ;segg}%mag?evgexgﬁﬁsuggeﬁed VE ideas
Performance - Characteristics of Building design - Necessity of new ideas P P

- Status of design VE

- VE by Intuition or experience

- Diversification of implementation method based on
project characteristics
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Cost reduction / the number
of adoption ideas

Cost reduction for each

Quality of ideas idea
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|dea adoption ratio ideas
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Table 12. The System application and comparative analysis non—applied case implementation

Tyoe Average VE |-DB VE |-DB improvement rates

® 4 years in 2007 | Mon—applied applied (%)

total project cost 9,725 10,215 18,452 22,400 -

jresults 1or 11 | reduction cost 271 296 505 745 -

performance

reduction rate by the ratio of total project cost 2.8 2.9 2.7 3.3 122

the number of suggested ideas 16.3 17.6 26 30 115

Quantity of ideas |the number of adoption ideas 141 15.4 21 27 129
the number of existing ideas 1.7 12.9 18 21 117

the number of new ideas 2.4 2.5 3 6 200

Quality of ideas | reduction cost by each idea 19 19.3 19.4 27 139
ratio of adoption ideas 87.4 87.2 80.7 90 116
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