
- irechnical Paper - 

APPLICATIONS OF EMISSION INVENTORY IN PRECAST CONCRETE 
I ~ I ~ I  n n - r n \ t  
I I V V U 3  I K T  

Mia WIMALA*', Akihiro FUJKI*~ and Kenji KAwAI*~ 

ABSTRACT 
TLis ';~';er E!&cr?~e"hY 2E";!~Cn~nr,s cf ernissi=:: jn<,rerP?ltcrjr if? diffPrP2t ~ s e g ,  2.e f;lrd czse ~;rec=ezr,ts 
the result of emissions produced by some precast concrete plants in relation to fuel consumption for 
operating the machinery and electric power consumption. The second case discusses on the most 
efficient method of box culverts construction with the least emissions between cast-in-situ and precast 
methed. The sezsit;,=.ity ;.~a!ysis -;.zs fixthe: den:: i:: each c x e  tc study cf hc:.,. tE,e ~xiztie:: in tctz! 

. . 
eii.,issloii caii ba attii&iit& d;Keieiit "ai.iati"m iii fiie .aii,i-bas& eiiiissi"ii "d.ae "f pa.aiileier, 
Keywords: emission inventory, C02  emission, SO,, emission, NO, emission, PM emission, precast 
concrete, sensitivity analysis. 

One of the major challenges of our present 
society is environmental conservation. As a result of 
environmentai problem such as giobai warming, 
acidification, resource depletion, waste disposal, air 
pollution, etc., they greatly affect the survival of living 
things both in the present and the future. Environmental 
conservation in any aspect of the human activities is 
one of the efforts that need to be done to resolve this 
matter. Especially in Japan, the responsibgi~ for being 
one of the countries that signed and ratifLC. +he Kyoto 
Protocol also strengthens the reason why this 
environmental conservation is so important to be 
considered. 

As it provides an easily shaped, cost-effective, 
fire resistant, durable and strong material for nearly all 
types of infrastructural installations, building and 
houses, concrete has been popular for the last decades. 
The production of concrete worldwide has reached 25 
billion tonnes per year; 3.8 tonnes per capita each year. 
It is used twice than the total of all building materials, 
including wood, steel, plastic and aluminum. In fact, it 
is believed that concrete is the second most consumed 
product on the planet afrer water 111. However, the 
increase of concrete consumption also leads to one of 
the biggest environmental problems as an emission 
contributor. Like most other industrial manufacturing 
processes, the production of concrete implies 
significant amount of emissions to the atmosphere 
which are mostly generated from the cement production 
as one of the materials, creating up to 5% of worldwide 
man-made emissions of C02. The amount of C02 
emission generated from cement industry itself has 
reached more than 8.5 million tonnes in 2008 [21. The 

number wiii certainiy be much greater if fhe amount of 
emissions from other sources along the concrete life 
cycle is taken into account. Using life cycle assessment 
(LCA), the amount of emissions is analyzed by 
considering the environmentai impacts associated with 
all the stages of co~zcrete's life, starting from the 
procurement of raw materials, production/manufacture, 
transportation, energy consumption, construction, 
maintenance, demolition, and disposal or recycling at 
the end of life. 

The detail information on emissions obtained 
from this assessment will be useful in understanding the 
environmtn-tal problems and in monitoring progress in 
order to solve the problems. An emission inventory has 
been developed in recent years as one manifestation of 
this approach. By providing an up-to-date and more 
accurate information that is accessible by each and 
every single party involved in this industry, the causes 
of the problems can be identified, problem solving can 
be planned in the best possible way and thus, the 
reduction of environmental load in concrete industry 
can be achieved in the future. 

Emission inventory is defined as listing, by 
source, of the amounts of emissions actually or 
potentially discharged into the atmosphere of a 
community during a given time period [3]. It n o r d l y  
consists of few aspects such as source or cause of the 
emission, details on each type of pollutant, coverage 
area, the period of estimation, methodology used in 
determining the amount of emission. Emission 
inventory is developed for a variety of reasons, such as 
for scientific purpose, strategy development, policy and 
regulation making, and for general 
knowledge/information to the public. Up to present 
moment, the estimation of carbon dioxide [C07): 
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