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Fig .2. The framework for the life-cycle analysis of buildings
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Distance Unit Martials

16 Kilometre Cement

16 Kilometre Gravel

16 Kilometre Sand

45 Kilometre  Reinforce Steel

75 Kilometre Steel
Table.3. Materials transportation intervals to construction

site
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Amount Unit Material
105 Ton Cement
261 Ton Gravel
315 Ton Sand
34.8 Ton Water
0.6 Ton Superplasticizers

40 Ton Reinforce Steel
120 Ton Cement block
876.4 Ton Total Weight
Table.1. Type and amount of materials in concrete structure
building
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Amount Unit Material
65 Ton Steel
42 Ton Cement
104.4 Ton Gravel
126 Ton Sand
15.35 Ton Water
0.24 Ton Superplasticizers

10 Ton Reinforce Steel
5 Ton Weld
0.25 Ton Dye
363.24 Ton Total
Table.2. Type and amount of materials in steel structure
building
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[20] TRACI 2.1 Jie e slaoms LT 20 s

Environmental Environme Unit
Effects nt
kg CFC-11
Ozone depletion Air ‘o
q
Global warming Air kg CO2 eq
Smog formation Air kg O3 eq
Acidification Water ¢ Air kg SO2 eq
Eutrophication Water kg N eq
Water . Air
human health cancer 'CTUh
soil &
Water « Air
human health CTUR
noncancer Soil &
: . . "kg PM2.5
Airborne particles Air g
€q
Water « Air
Eco-toxicity ‘CTUe
Soil &
Fossil fuel depletion - MJ surplus

Table 5. Environmental effects of TRACI 2.1

Eq. =equivalent

CTUh= comparative toxic unit for human toxicity
impacts

PM2.5= atmospheric particulate matter (PM) that have
a diameter of less than 2.5 micrometers

CTUe= comparative toxic unit for aquatic ecotoxicity
impacts

Sowdab .
Sl gl b Sayll L gle gluarb d>pe o
LS e JE s S Ky s wlie o slass
gt 4 a5 b Coand 53 e S ham BT (Sdues S
O EPA S, ol s slams Bl Olojle dile ax e
Srale S 5wl Sl ks el JUT (slaes S s s e plnl

4 Weighting
5 U.S. Environmental Protection Agency

P RE- G O A G NG DX I § S
Ol yos ObL-£-Y-Y
Flas JEl 5 3l 5 o 25 Jold Olatle e OLL
Flae sl ST s ool s ol g O @
Sy opd e sl oligs &S (galge b edd LU
Bos SUT aale BL3L Alas (gl ol 0l 4 S
288 aphe S R g e Slal Sose 4 e
Aoy phipe Ges e JBT 1A Crse ¢ gea
S B S g L edd a3l s Hlas C3LSL
Lyl i 5l s g0 Ol 4 ax g Ly dbg o rasiie
PR e Sl el s Dl o 55 5
1wl ol
S Yl ol ds st Slexst b by s SV i e
Sl Vv Slatle e OLL
L Ol ) peo 3 Olatle g 55 5l e 1 g5ley] SN g @
3 solde OF o, glasl 058 T 5 oR 038 2
Ao Ve B OF Aoy &S S e 3Lt 1 of
il 0 55 Ao 55 N0 O e lis ol 53 &S (o]
Slas ol Olpl 528 o wlinle aule 5 d Olae
L op ) 553 13 Sla e )3 5 A el s 3L L
A3 Aoy e dlie ol gs el CBL 5L Ao ys &S

sl 0 as S

53 b Sk 6 ) ol e o ol £ S

Distance  Unit Place

45 km (Recycled Steel )Zob Ahan Co

22 km (Materials Deposit) Zeinal Defile

Table.4. Materials transportation to deposit or recycle sites
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3 Normalization
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Fig .3. Compare environmental effects
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[19,20] TRACI 2.1

Environmental Created By Normalization
Effects Factor
Chlorofluorocarbons
Ozon_e (CF_CS), foam 6.859480
depletion blowing agents,
solvents, and halons
Increased emissions
Glob_al of greenhouse gases 0.000040
warming from human
activities
Reactions between
Smog nitrogen 0xide§
f : (NOx) and volatile 0.000690
ormation ;
organic compounds
(VOCs)
Addition of acids
Acidification (&9~ Nitricacidand ) 559
sulfuric acid)
Enrichment of an
aquatic ecosystem
Eutrophication with nutrients 0.048240
(nitrates,
phosphates)

Carcinogenic
emissions (e.g.,

human health o iim nickel,  20099.481980

cancer Arsenic, Benzene
and PAHSs)
human health Non- Carcinogenic
noncancer emissions 968.249070
Subset of the criteria
. pollutants, i.e.,
Alrb_orne particulate matter 0.033830
particles
and precursors to
particulates
Subset of the toxic
materials e.g., crude
- oil, benzene,
Eco-toxicity dichloroethane, 0.000090
benzo(a)pyrene
Emmisions
Fossil fuel Over load in
depletion resource use 0.000040

Table 5. Normalization Factor of Environmental Effects of
TRACI 2.1
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Fig .4. Comparison of the type and amount of carcinogenic
emissions in two types of buildings
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Table 6. The amount of pollutants emitted by each of the
structures
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Fig .11. Concrete building life cycle environmental impacts
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Fig .9. Type and amount of suspended particles

PM2.5 Glre Sly3 Ll [)‘_}:m) J“‘}’ A J}Ja-

Steel Concrete

Structure  Structure Unit Materials
452 0 kg 22”2'5 Steel
59 235 kg PM25  Reinforce
€9 Steel

-151 0 kg PM25  Recycled
€q Steel

0 230 kgPM25  Cement
€q Block

18 37 kg Z’X‘Z'S Cement
389 a8 K 22”2'5 Total

Table 7. Comparison of the type and amount of Particles
emissions in two types of buildings
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Abstract

Considering the goals of sustainable development and increasing environmental pollution, attention to the
environmental effects of each product has increased more than ever. In the meantime, the building industry
plays a major role in environmental pollution, as a major part of the urban waste comes from the industry. The
most important factor affecting the amount and nature of environmental impacts is the type of building system.
Life cycle analysis is a method used to assess environmental impacts along with all stages of the life of a
product from cradle to grave. It is a method for designing sustainable structures, identifying environmental
impacts of materials throughout the life cycle, providing financial and environmental details for choosing
between different options by the relevant user, and the ability to select different indicators for assessing the
life cycle of the application. In this research, a framework for evaluating the environmental life cycle of
buildings is described. Due to the fact that in most buildings in Iran there are steel or concrete frames, the
environmental impacts of two types of steel and concrete buildings in Isfahan have been estimated and
compared. The analysis of the life-cycle analysis is carried out in four stages of the production and processing
of materials, materials, construction, operation and end-of-life. Environmental impacts are categorized in the
form of potential warming groups, acidification potential, water nutrition, reduction of fossil fuel resources,
air pollutants, human health, photochemical smoke formation potential, ozone depletion and toxic emissions.
. The analysis of effects is performed during the steps of classification, determination of the coefficient of
influence and normalization and weighing. This analysis is performed in steps of classification, determination
of the coefficient of influence and normalization and weighting. In the stage of classification of resources or
contaminants that are similar in terms of environmental effects, Commitment and the determination of a single
index for the effects defined in the groups through the process of determining the coefficient of influence of
each work belonging to a group, normalization (converted to a comparable and comparable scale), and
ultimately weighing the effect based on the importance of the type of effect is obtained. Weighing in these
methods is performed as a triangle of weighting Showed that the highest pollution was related to the production
of materials and in particular the manufacture of steel. The percentage of the raw materials used was generally
more than 95%. Steel structures have been contaminated with most of the environmental impacts, including
global warming, suspended particles, acidification, nutrition, and smog emissions. The impact of concrete
building on greenhouse gas and particulate emissions is much higher and contributes significantly to the
production of steel in the production of cancerous and toxic substances. It also showed that due to the increased
importance of the release of carcinogens and toxic substances in The whole effect is more and more severe on
human health and environmental degradation, and the greater role of steel in the release of these
contaminations, the environmental contamination of the steel structure for the release of toxic carcinogens and
toxic chemicals such as chromium multiplicity, is much greater than the concrete structure.

Key word: Sustainable Development, Environmental Impacts, Life Cycle Analysis, Concrete and Steel
Building, Carcinogenic Substances
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