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Abstract

For a successful construction project, systematic and objective decision-making is a prerequisite from the planning
and designing stages. However, previous LCC analysis methods have focused only on simple cost savings and the
accompanying economic efficacy while missing the environmental aspects of a structure. Although recently, a new
approach of integrated CO: analysis has been introduced, which is more advanced than the existing simple LCC
methods, it is difficult to collect all of the data necessary for each evaluation item since the product-specific cost is not
presented under the LCC. In this research, cost evaluation items were selected by relatively high weights and items
with heavy influence over a decision—making process in order to suggest an LCC-LCA integrated analysis model that
is useful in comprehensively assessing the economic cost and environmental cost throughout the whole life cycle of a
structure. The developed LCC-LCA integrated analysis model was applied to actual practices and compared with

previous methods to test the model’s effectiveness.
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«  Expert interview and by

literature research
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|

Case Study

«  Selection of subject of analysis

+  Application of systems
[Sunlight Louver Tilumination System vs. Motor Rall Blind]
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| Conclusion |

Figure 1. Research process
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Table 1. Extraction of evaluation item for LCC

[tem Frequency  Weight Impact
Plan/Design 1 0.14 VL
Material 14 2.20 VH
Installation 14 0.63 H
Initial Cost lEtiﬁ”t?e 2 0.05 L
nstallation
Subsidy 3 0.04 VL
Eneray 1 076 M
Management

Repair 14 1.07 H
Maintenance Replacement 14 1.31 H
Cost gnergyl 14 257 VH

eneral
Administrative 4 0.94 L
Disposal 0.17 VL

Waste -

Disposal Demolition 0.04

Cost Residual 5 0.01 M

Value
Acquisition > 0.01 VL

Tax
ot Insurance 1 0.01 VL
Depreciation 1 0.01 VL
Registration > 0.03 L
Tax

¥ Impact Assessment (VH:Very High, H:High, M:Medium,
L:Low, VL:Very Low)
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Table 2. Selected evaluation item of LCC

Initial Cost Maintenance Cost

Repla-c
ement
Cost

ltem Installation

Cost

Material
Cost

Repair
Cost

Energy
Cost
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Table 3. Brief description of a case study
Classification Description
Building P-Center
Site Area 65,041.0 m?
Building Area 7211.3m?
Floor Area 196,696.4 m?
Building Coverage Ratio 11.09 %
Floor Area Ratio 212.28 %
Scale
(story) B4/F63
Maxmum He|ght of 089 m?
Building
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(a) Sunlight Louver
lllumination System

(b) Motor Roll Blind

Figure 2. Practicable system on case study

e el Ash= } e %
AZHA, Alg)A =S =351 A 3
7V o] e Bl ﬁ{A JJH%OH
TUER ARl wlHH o=
7128 AL} U RS
Z\:ﬂ_cq =07 ot xu:]O_]_J
HpHElo] ZhAs ekl o] )
Figure 33} o] Qios 2ige) 2g oA A
A o AARg ) 25 %2 e S Holw gk, we}

ZYoR S9hEA o
bﬂ o=
F& o,

A l’J“% 04%%101]

A4 ’ﬂ7]
)
=22

A 278G ofluA| ] AR 2 AAle] o | Al AiztdelA
SEe BIE QoA & 4 ek
suppl, %

Figure 3. Primary energy supply of building
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Table 4. Variable setting for the LCC-LCA method

Classification Variable Setting
Analysis
Periods 40years
View c.)f Start Time in Operational Stage
Analysis
Discount 3.2% (Real Rate of Interest)
Rate
CO. Value 19.73 EUR/ton
Exchange 1,476.07 won
Rate
Analysis

Initial Cost, Maintenance Cost, CO, Cost
ltems
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Table 5. Plan for installation of the systems

Sunlight Louver

[llumination System Motor Roll Blind

Area of 2

Installation 13.365m

Capacity of

Facilities 1,980 SET

Duration of

Operation 365 Days
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Table 6. Results of Improved LCCs of systems

Unit :
Sunlight Louver
[llumination
System

thousand won

Motor Roll Blind

Initial Cost 3,095,201 1,188,000

LCC )
Maintenance

Cost 5,264

3,222,155

Total 3,100,465 4,410,155
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Table 7. Results of General LCCs of systems

Unit @ thousand won
Sunlight Louver
[llumination Motor Roll Blind
System

Initial Cost 3,232,200 1,283,339

Maintenance 438,887 3,556,997
Cost
LCC Waste

Disposal 176,338 27,518
Cost

etc - -

Total 3,847,425 4,867,853
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Table 8. Results of Improved LCC-LCAs of the systems

Unit © thousand won

Sunlight
Louver Motor Roll
[llumination Blind
System
Initial Cost 3,095,201 1,188,000
LCC
Maintenance Cost 5,264 3,222,155
Total Cost by LCC 3,100,465 4,410,155
COz
Initial Stage Incurred 3,554 5,474
Cost
CO2 Cost 3
Reduction 603,647 0
LCA Vai Energy
a'gte”ance Cost 3,051,984 0
tage Reduction
COz
Incurred 725 414
Cost
Total Cost by LCA -3,651,352 5,888
Total Cost by LCC-LCA -550,886 4,416,044
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