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BENEFIT EVALUATION OF ENERGY-SAVING
AND EMISSION REDUCTION IN CONSTRUCTION INDUSTRY
BASED ON ROUGH SET THEORY

Abstract: Achieving energy conservation and emission reduoditi the industry is an inevitable way to promote
harmony between society and nature and achieveaisable human development. China’s infrastructure
construction industry is developing rapidly. Stilhere is a lack of a well-established industryndéad for
evaluating the potential and level of energy reincin infrastructure construction. A severe ladlgoantitative
research on energy-saving and Gfdtflow decreases the benefits of green developmdwvances. This study
takes the energy conservation and outflow decrefsenstruction waste slurry treatment in Guangderayince,
China, as the background, establishes an evaluatystem with three rule levels: social, economicd a
environmental, and adopts rough set theory to oéter the weights of each index to ensure the adljgcof
each index. According to the recommendations ofctimbon emission calculation guidelines, selectréhevant
data to evaluate the energy-saving and emissianctieth benefits of the new green construction tetdgy of
grouted piles in a road project in Guangdong PwiThe results show that the development levelpaential

of energy saving and emission reduction technolmgyhe construction sector in Guangdong Province ar
increasing year by year. It's potential change# wie increase or decrease of highway mileageitandn urgent
need to increase investment in pollution contrdle Tesearch results can evaluate the benefitsasfjgsaving
and carbon dioxide emission reduction in the coetbn industry also be used as a reference to assess
energy-saving and emission reduction in the coostnu industry in other countries.
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I ntroduction

The development of energy-saving and emission temuin the industry is of great
significance to guarantee its improvement. In tdslaglobalization, the Chinese
construction industry’s sustainable development| wdignificantly impact energy
consumption and carbon emissions worldwide. Zhangl.g1] studied this based on the
Global Vector Auto-Regression model. It appears tha growth of China’s construction
industry may lead to different responses to en@mysumption carbon emanations from
entirely other nations. With the fast advancemédrthina’'s economy and the progressive
increment of the construction industry’s overalilsg it must be paid attention to its impact
on the environment. The demand for green constnuctechnology is also gradually
increasing. To achieve the goal of the Sino-USt®irletin on Climate change [2], China
should reach its crest Gutflows by 2030, which is crucial to achievingetfaris
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Agreement’s objective of constraining worldwide wémg to underneath two degrees
Celsius [3]. According to the report of The Intevgmmental Panel on Climate Change
(IPCC) [4, 5], the research on energy consumptioth @arbon emissions in the energy
industry and chemical industry has been relatiyelysperous. But the scientific research
on energy conservation and €Outflow decrease in the construction industry & n
sufficient. There is a gap in the study on the piigé¢ and benefits of energy conservation
and carbon dioxide emission reduction in constouctinks and construction technologies.
Therefore, it is vital to set up a scientific ewation framework for the specific construction
relations and a quantitative ponder on the benefienergy-saving and emission reduction
of green construction technology.

Many studies area on G@missions in China that divide the scope of rasedy
geographic [6-8]. The scientific estimation of isthy CQ, emissions are mainly focused
on the iron and steel industry [9], transport irtdug10], mining industry [11], power
industry [12], manufacturing industry [13], and@m In the construction industry, Shi et al.
[14] studied the drivers of carbon outflows in tbkinese construction industry. Yang et al.
[15] assessed Chinese construction carbon emissindsmade some carbon reduction
policy recommendations based on their findings.desi in a traditional industry and
agriculture [16-18], energy and materials industrj@9-21], etc., have shown that the
development and application of new technologies mlay a huge role in promoting the
greening of industries. However, to actively adwatiee advancement of energy-saving and
CO, outflow decrease within the construction industtyis also necessary to identify the
energy-saving and emission reduction potential ofendetailed construction modules and
quantify the energy-saving and outflow diminishménefits of the significant green
development innovation. Make it form a joint foraé the social and economic level.
Therefore, this paper evaluates the energy-savim) emission reduction potential of
construction slurry in Guangdong Province.

This study constructs an evaluation model from @hwewpoints of the society,
economy, and ecological environment. It calcul#tesmportance of each index data in the
system based on rough set theory. Finally, eaobximekight is normalized to evaluate the
energy-saving and emission reduction potential widing mud treatment in Guangdong
Province. Simultaneously, the energy-saving anthararemission reductions benefits of
green treatment of building mud are quantified.

M ethods

Construct the evaluation system of building mud energy saving and CO, outflow
decrease

The energy-saving and G@utflow decrease of waste mud treatment in enginge
construction are deeply related to the economicjafoand ecological environment.
To construct the evaluation system of building memkrgy saving and GOoutflow
decrease, it is essential to comprehensively cendite three aspects of the economy,
society, and ecological environment. Based on thigh set theory and referring to other
industries’ relevant research, the building mudrgpesaving and emission reduction
evaluation system constructed in this paper indudmcial subsystem, economic
subsystem, and environmental subsystem [22]. Ttiese subsystems restrict each other
and jointly determine the development of energyirgpvand emanation lessening of
squander mud treatment within the construction $trgu
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In the economic subsystem, the ultimate goal isotwsider all aspects of constraints to
improve economic benefits comprehensively. It cahamly realize the effective treatment
of construction waste mud to alleviate the pressfingaste mud treatment brought by the
massive growth of infrastructure projects but alseet the construction industry’s
requirements. In the ecological environment sulesystthe purpose is to maintain the
balance of the environmental environment. By enagimg the development and use of
new technologies to improve emission reductionydase the level of waste mud and
sewage treatment, improve the efficiency of padaticontrol, and finally reduce the
pressure of environmental protection. At the saimetit is also necessary to consider the
changes in the cost of energy-saving and emissdaction treatment caused by natural
disasters, such as typhoons. In the social submystee goal is to realize the
standardization and high efficiency of building teasmud treatment to meet the
development of infrastructure and reduce the enwmental pollution and safety risks
caused by waste mud. Only when the three subsystepes their respective goals and
maximize the evaluation system’s broad interests tbe@ development of energy-saving
and emission reduction in the construction indub&enign [23].

Review the relevant literature, combined with tlewelopment status of infrastructure
construction and emission reduction technology um@dong Province, China, and we
choose to get each subsystem’s indicators. Thétseshow in Table 1.

Table 1
Three subsystems, indexes, and unit
Rule layer Index Unit
Increase in highway mileage U11 [km/year]
Economic Gross domestic product index U12 [-[] The qualitath;nalysis
subsystem GDP highway mileage growth U13 [km AQuan]
Added-value of construction U14 Aguan]
The proportion of GDP of the tertiary industry i43) [%]
Total water consumption U21 [&67
) Industrial water consumption U22 o]
EnS\l/JtrJon;ngqntal Total effluent discharge U23 [16onne of]
¥ Investment in wastewater treatment U24 “paean]
Typhoon affects U25 [-] The qualitative analysis
Social Urbanization level U31 [%]
subsystem Per capita annual electricity consumption U32 [kifversor year)]
Per capita daily electricity consumption U33 [kWérison]

" 1 yuan (January 2021) = 0.1288&onne = Mg = 18g
Partition of an ideal exponential set

The excellent division of the index set is the sseey basis for evaluating objectivity
and accuracy. Before assessing the energy-savithgC&n outflow decrease potential of
waste mud treatment in the construction industrig divided according to China’s actual
situation as a whole and each region. Accordingnternational standards, the range of
indicators is first determined, but those that haseformed a unified standard are divided
according to industry habits or actual developnj2dt 25]. Considering the real situation
of Guangdong Province in China, the impact of sdamdicators such as typhoon on
construction needs to be qualitatively analyseck Huex set is divided into five grades
range from | to V. The higher the score, the gmedhe development potential of
energy-saving and GOoutflow decrease in this region, and the more nirgihe
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development needs. The evaluation standards ofggneonservation and emission
reduction of building mud in the Guangdong condtaicindustry are shown in Table 2.

Table 2

Evaluation criteria of indicators
Index | I 11 \ \4
Ull <1500 1500-3000 3000-5000 5000-7000 > 7000
ui2 - The gualitative analysis
Ui3 > 35 35-25 25-15 15-5 <5
ul4 <600 600-1000 1000-1500 1500-1800 > 1800
Uis <40 40-50 50-60 60-75 > 75
U21 > 450 450-300 300-200 200-100 <100
u22 > 130 130-90 90-60 20-60 <20
u23 < 10000 10000-10000( 100000-300000  300000-7WA00 > 700000
u24 > 90000 90000-50000 50000-1000D 10000-5000 0950
U25 - The qualitative analysis
U31l > 85 85-75 75-65 65-55 <55
u32 > 5500 5500-4200 4200-3100 3100-2000 < 2000
U33 > 18 18-14 14-11 11-8 <8

Rough set theory

Polish mathematician Professor Z. Pawlak put fodwarrough set theory as a data
analysis tool [26, 27] in 1982 and extended ithe follow-up research [28, 29]. As a new
tool to deal with uncertain and fuzzy data, thegioset theory does not need any prior
knowledge, avoids the dependence and influencalbjectivity such as expert experience,
and can describe the problem of uncertainty redgtiobjectively [24].

For information systemis=(U,A), X A could be a subset of traits awd] A is

a trait. The significance of to X is the increase in resolution with the additionXf
attribute inx, which is expressed &g, (X) . The significance ok itself is described in

Sg(x) . The calculation process for both is as follow$]{2

I X U{x% |
Sg, (X)=1-—t1° 1
g, (X) X ()
_a_ R
Sg(x) =1 CardU)) (2)

whereU / X ={X,, X,,....X,} , and| X £ Y|X,[ =3 (CardX,))", Card(X) denotes the
i=1 i=1
cardinality of the setX .
Considering the importance of to X and the importance of itself, the final

attribute importance of9G(x) , SG(x) reaction attributex is obtained by adding
Sg,(X) and Sg(x) :
SG(x) =99,(X)+39(x) 3)

After the final importance of each attribute isaibed, the weight of each feature can
be obtained by normalizing it:
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w(x) = o) (4)

2.56G(x)

Initial data, weight of data, and calculation result

According to Table 1, the relevant data of GuangdBrovince from 2006 to 2017 are
chosen to calculate each index’s weight. The etialnandex data were obtained from the
National Bureau of Statistics and the DepartmenCafil Affairs Department and are
summarized in Table 3 after relevant calculations.

Table 3
Actual data corresponding to each indicator frora@t 2017

Index
U1l uUl13 ul4 ui1s u21 u22 u23 u24 U3l | U32 | U33
Time
2006 63100 237.3 503.52 44 459|4 13561 618921 4855 63 3182 9
2007 3600| 11.33] 606.37 44 462.561 141/07 690887 5684363 | 3514| 10
2008 1200 3.26 697.54 44 461.53 137|19 677352 85203 3543 10
2009 1800 4.56 821.71 46 463.41 136|15 687429 844663 | 3563| 10
2010 5100 11.08 953.47 45 469.01 138[76 722978 7150266 3889 11
2011 600 1.13| 1109.6 45 464.p2 1336 785p87 558867 | 4188| 11
2012 4200 7.36| 1449.6 44 451,02 121|58 838551 %78867 | 4360| 12
2013 8000 12.81 1819.1 49 443.16 119(55 862471 239168 4538 12

1%

N

2014 9200 | 13.57| 1891.04 49 4425H54 11702 905082 1429 68 | 4882 13
2015 3900 5.36 1962.7R 51 443|1 112.5 911p23 1648&@D 4895 13
2016 2100 2.60| 2096.0p 51 434 109.2 938P61 70168 |6M01| 14
2017 1500 1.67 2338.76 5 433|5 107 882021 45p05 ‘AB35 15
Table 4
The weights of each index from 2006 to 2017

Rule layer Index Sig, (X) Sig(x) SIG(x) Theweight

Ull 0.143 0.736 0.878 0.092

Economic ul12 0.63 0 0.63 0.066

subsystem Ul3 0 0.488 0.488 0.051

ul14 0 0.620 0.620 0.065

Ul5 0 0.256 0.256 0.026

u21 0 0.388 0.388 0.089

Environmental u22 0 0.405 0.405 0.092

subsystem uU23 0 0.339 0.339 0.077

u24 0.25 0.488 0.738 0.017

uU25 0.32 0 0.146 0.073

. U3l 0 0.339 0.339 0.053

Social
subsystem U32 0 0.405 0.405 0.063
U33 0 0.537 0.537 0.084

According to the five standard states in Table &bl& 3 is divided into five levels
representing the development potential and devetoprtevel of building mud energy
saving and C@outflow decrease in Guangdong from bad to idebé @radient ranges of
these five levels are different, and each indexésiation range is also diverse [24].
Referring to the relevant literature and combinting actual development of energy-saving
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and CQ outflow decrease of building mud in Guangdong Rrow, the three regular layers'

weights are 0.3, 0.5, and 0.2, respectively. Thal fattribute importance of each attribute is

calculated in the previous paragraph, and its weighobtained after normalization.
The calculated results are shown in Table 4.

Table 5

The amount of investment in road and bridge constm from 2006 to 2017 and the evaluation resefisnergy
saving and emission reduction in Guangdong province

_ Evaluation Inv_estment in roe_ld a_nd Total inveﬁm_ent in _I ncrease highway
Items | Time level bridge construction in road and bridge mileage in Guangdong
Guangdong Province construction in China Province
} 10° yuan 10° yuan
Unit | [year] 3 use CrEines)t/ayua]\n only | use CrEines)t/ayua]\n only (km]
2006 2.024 11.182 299.99 63100
2007 2.226 10.921 298.9 3600
2008 2.094 10.505 358.41 1200
2009 2.185 15.503 495.06 1800
2010 2.09 32.791 669.57 5100
value 2011 2.099 20.816 707.91 600
2012 2.261 23.997 740.25 4200
2013 2.831 24.534 835.56 8000
2014 2.662 20.402 764.39 9200
2015 2.337 30.343 7414 3900
2016 2.381 23.282 756.43 2100
2017 2.549 29.886 699.67 1500
] 'i valuti : ! [ o
s g @ e u ° 3

= Investment fitted curve

Evalution level[-]

= [Evalution level fitted curve

- 20

Investment [billion yuan]

=10

T -
2006 201

T T
0 2014
Time[year]

2018

Fig. 1. Evaluation of road and bridge constructiomestment and mud treatment energy saving and
emission reduction in Guangdong province from 2@08017

The weights the indexes have gotten in Table 4naukiplied by the corresponding
index levels for each year and added together tailthe final evaluation results in Table
5. The Ministry of Housing and Urban-Rural Develaggm of the People’s Republic of
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China (MOHURD), the published investment amount] amaluation results of road and
bridge construction in Guangdong Province and thelevof China are listed and compared.
The specific change law is shown in Figures 1 and 2

Evalution level[-]
[ncrease in highway mileage[km]

~ 1000

T T T
2006 2010 2014 2018
Time[year]

Fig. 2. Evaluation of highway mileage growth anddntteatment energy saving and emission reduction
in Guangdong province from 2006 to 2017

As can be seen from the figure, the investment eraluation results of road and
bridge construction in Guangdong Province can bigléd into three stages. The amount of
investment in transportation construction has iaseel from rapid growth to slow growth
and finally kept fluctuating and rising. The evalaa results of energy-saving and
emission reduction of building mud treatment in @g@dong Province rose slowly from the
beginning to rapid growth. Finally, they returnedctte upward trend after a short period of
sharp decline.

Before 2011, the investment in road and bridge ttoason is increased, while the
growth of highway mileage is relatively low, altlghuthe corresponding evaluation results
have improved, the change is slow. From 2011 tB2€ie investment in road and bridge
construction remains within a broad range. Stithe thighway mileage increases
significantly, and the evaluation results of enesgying and emission reduction are also
improved rapidly. After 2013, the evaluation resuldf emission reduction quickly
decreased, which may be related to the policiemergy conservation and emission
reduction in the comprehensive work plan for enarggservation and emission reduction
during the Twelfth five-year Plan period. In 201#hich is also the last year of the 12th
five-year Plan stage, the mileage of new roadsedsed significantly, and the investment
in sewage treatment in Table 3 increased expodigntibowever, after 2015, with the rapid
development of the construction industry and tledase in road and bridge construction
investment, the potential and demand for energyngaand emission reduction of mud
treatment in the Guangdong construction industkehacreased again.
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New energy-saving and emission reduction technologies
Engineering technical background

In order to promote energy-saving and emissionagaiu in the construction industry,
some new green construction technologies have tastad in practical projects. Only the
construction technology that conforms to the spa@abnomic, and environmental goals
and has comprehensive benefits can provide readfiterior the construction industry’s
energy-saving and emission reduction developmeherd may be some new green
construction technologies that can meet the redidhergy-saving and emission reduction
in the construction industry, however, due to thekl of quantitative research on the
benefits of energy-saving and emission reductiorasfstruction technology. Many new
construction technologies lack a theoretical bagien popularizing, which leads to low
promotion efficiency and indirectly hinders the urstry level’'s improvement.

The traditional treatment method of constructiondmis directly transported and
discharged and allowed to run its course. Thisimaigand straightforward treatment
method is easy to cause significant environmentdiufion and produce adverse social
influence. A new construction method has been d@el to construct the Jiangmen
section of Guangfojiang Fast Passage of China RgiliNo. 2 Engineering Co., LTD.
The waste mud generated during the constructior?df cast-in-place piles of the project
has been green treated. Its specific constructiongss is composed of three modules, as
shown in Figure 3.

Water circulation system:
2 pumping pumps (power: 7.5 kW, respectively)
1 makeup water pump (power: 0. kW)

Flush the system:
Motor (power: 5.5 kW)

"~ -~ Sand forming system:
- Belt winch (power: 5.5 kW)

Fig. 3. The green circulating mud treatment system

After the flushing backflow system washes away khelding’s waste mud with
high-pressure water, the separated sand, debdanaddy liquid are classified through the
screen and impeller. Sand and gravel are trangptot¢he air and sunshine field by belt
driving winch and put into the project for contirugouse after drying and inspection. Mud
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water is recycled after settling through the watterage and circulation area. Discharge
a small number of other sundries that cannot bgcted. The water storage circulation
system has two water tanks, one for storing clegtervand turbid water. After the turbid
water is first placed in the turbid water tanksistored in the clear water tank, and the clear
water enters the flushing reverse drainage systeaugh the pump. The sand and gravel
transported by belt drive hoisting are tested aisttilduted to different construction links
according to particle size gradation in the sanhsaion system.

Compared with the traditional construction mud tment method, the new
construction method has obvious economic benefitd meets the financial system’s
requirements. Simultaneously, the modular layoubtes it to adapt to the complex
construction environment to meet the social netweogkuirements. But its specific
environmental protection benefit still needs furtheantification research.

Calculation method

According to the recommendations of IPCC Carbondsion Calculation Guidelines
[4], combined with the energy consumption charasties of construction links, each
construction link’s energy consumption is calcufataccording to electricity. The
calculation formula of energy consumption carborission is as follows:

2YCY (5)

where E is the comprehensive energy consumption of the rredtment system
(calculated according to electricityp, is the type of energy used in the construction and
production processg is the specific equipment and tools that consuhee type ofi

energy, andp. is the conversion coefficient of the typeioénergy.

When calculating comprehensive energy consumptioth @arbon emission, it is
converted to standard coal equivalent:

T.=ENL (6)
T, =E (7)
where: T is the amount converted to standard coal for gneapsumption,T,, is the

carbon dioxide emissiond and L' are carbon emission coefficient and L£€mission
coefficient respectively.

According to the 2017 energy consumption data sel@ay the National Bureau of
Statistics of China, the amount of standard coalreded from various energy types in that
year was 4.4840° tonne of coal equivalent (tce). In 2017, it consdnt.48210* kWh of
electricity, including 4.6630° kWh of firepower, accounting for 71.93 % of thealo
power consumption. Of the 3.887° tonne of raw coal consumed, 19.0l8 tonne were
used for power generation, accounting for 49.26f%h@total. It consumes 5.82%F tonne
of oil, 2.81:10° tonne of which is used for power generation, antiag for 0.48 percent of
the total.

According to the above data, it can be calculdbtedl the converted amount of standard
coal consumed by thermal power in 2017 is 1:88%ce. And the ratio between it and the
consumption of thermal power in that year is thevested standard coal coefficient of
electricity, namely the carbon emission coefficiehelectricity consumption:
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_ 133916
4.66316 016

That is, each kilowatt-hour (kwWh) saved is equad1287 kilogram of coal equivalent
(kgce). The emission coefficient of GProduced by the complete combustion of standard
coal is 0.67, recommended by the Energy Reseasthute of The National Development
and Reform Commission of China. According to thiatiee molecular weight of carbon
12, the relative molecular weight of carbon dioxiget4. The emission coefficient of GO
produced by the chemical equation based on carbmtgstion is:

=0.287 kgce/kwt (8)

L'=L [u).emf—g = 0.705 kgCQ KkWh (9)

For every 1 kWh of electricity saved, it is equasatl to 0.705 kilogram of CO
emission reduction (kgC{

Taking the Jiangmen section of Guangfojiang Fass&ge of China Railway No. 2
Engineering Co., LTD. as an example, a new coottn treatment technology is used to
treat the waste mud in the production process ingstace pile, and the benefits of
energy-saving and emission reduction are quantiigtistudied. The average depth of
724 cast-in-place piles in this project is 40 metend the diameter is 1.3 m. The waste
mud generated is calculated as two times the pile.

Some similar products on the market can separatentid from solid and liquid. After
the separation, the mud paste has low water coatmhtaccounts for about 60 % of the
original mud. The machine’s power is 9 kW, and thed treatment capacity is 20°m
The separated water accounts for 40 % and neetie tischarged into the municipal
drainage pipeline. It is planned to use a 1.5ZDKp2fp to pump it out. The treated mud
shall be transported to a third party for dischaageording to the traditional method.
The haul distance shall be assumed to be 50 kmc@heentional mud carrier on the site
shall be adopted (156 horsepower, the maximum sjed®3 km/h, and the carrying
capacity is 8 ).

New mud treatment technology is used for constoactAccording to on-site statistics,
the mud can be treated at 18 per hour. 40 rhof mud shall be treated with 80’ of water,
and 15 m of water shall be refilled in the water tank afteratment, which will take one
hour.

Table 6
Energy consumption parameters of each module indhstruction stage

L Energy consumption (code), in terms
Processing method Construction link (code) of electricity
[10 m7] [KWh /10 m?
New Green Mud The water cycle € ,) 1 (p,) 15.188
Circulating Treatment | Mud separation ¢, ) 1 (P2) 5.5
System -
Y ) Sand forming €) 0.45 (Ps) 0.2
Mud separation é,, ) 1 (P1) 4.5
A domestic comparable The drai
product (E,, ) e drainage ¢, ) 0.4 (P2) 0.5
Mud transport &,,) 0.6 (Ps) 71.711
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It is assumed that 10 °mof construction mud is processed. According tddfiest
statistics, the proportion of recycled materialshsas sand and aggregate produced can be
45 %. That is to say, when 2C gonstruction mud is input, 9°msand and aggregate can be
produced. The energy consumption parameters of maclule in the construction stage are
shown in Table 6.

The above two methods are used to treat 1®uilding mud. The calculation process
of comprehensive energy consumption is shown irakgns (10) and (11).

Ehb: ell |:pll-i_ elZEp 12+ el@ 13

=1015.188+ 115.5 0.45 0 (10)
=20.78&Wh

Edb: e21 |:p21+ eZZEp 22+ eZSEp 23
=1[4.5+0.4[0.5+ 0.6171.71 (11)
=47.727 kWh

Therefore, for every 10 fconstruction mud treated with green mud recycling
technology, the energy-saving compared to similadpcts is:

AE = E, — E,, = 26.947kWh (12)

According to the calculation results in the pre@aection, the energy-saving energy
is converted into standard coal by Eq. (5) andaéfollows:

AT, = AE[0.287= 7.B4kgce (13)
The reduction in C@emissions is:
AT, =AE[D.705= 18.998 kgC¢ (24)

Therefore, it is easy to calculate that the totedrgy saving of 724 piles in the whole
case project is 59.459 tce, and the emission redtuof the project is 146.053 tGOwith
outstanding energy-saving and emission reductifacef

According to the latest information, the total lémgf China’s highways in 2019 was
5.01310° km, 1.6610° km more than the previous year, and 127.08 % rif@ne the same
period last year from the Ministry of Transportalf the waste mud is treated with the new
mud treatment technology, it is estimated accordm¢ghe calculation results of the case
project that 8.964.0° tce can be saved and 2.20% tCO, can be reduced. This technology
can bring huge social benefits and an economy.

Conclusion

Promoting energy conservation and emission redudtiche industry is an essential
means of building a green future and achieving leagmbetween human society and
nature. This study establishes an evaluation systetuding social, economic, and
environmental rules. It evaluates the energy compsiom and carbon emanations potential
of waste mud in the construction industry basedaugh set theory. Through the mutual
restriction of the three rule layers, the rule Rgénternal index weight is determined.
The rule layer's overall weight is determined camicig to the actual situation of the
industry’s development to guarantee the objectigity viability of the assessment comes
about. On the premise of determining the energyagaand emission reduction potential of
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building mud in Guangdong Province, this paper tjtetively calculates the benefits of
energy-saving and emanation decrease agreeing sp#tific construction technology.

The relevant data of Guangdong Province from 2@0B0tL7 are selected to calculate
the weight. The results show that the energy-sadnd emanation decrease agreeing
potential of building mud in Guangdong Province wwboan overall upward trend.
The evaluation results are steady with the realioistance. The evaluation results and the
changing trend of investment amount can be roudhlided into three stages. When the
amount of investment in transportation constructimreases rapidly, the evaluation result
also increases gradually. After being affectedhgygolicy, the investment amount remains
stable, while the evaluation results fluctuate abersbly. In the recent period, the
construction investment and evaluation results tetvewvn an upward trend. Compared
with the evaluation results of building mud energgving and emission reduction in
Guangdong Province and the changing direction giisuay mileage growth, both of them
decreased from 2013 to 2015 and generally mairdaiddferent growth rates.
The evaluation results show that although the poiimpact has apparent effects, it is
inflexible in the economy and industry’s rapid dewenent. According to industry
development law, the government suggests that ¢tivergment formulate scientific and
reasonable norms while developing policies. To edhi efficient guidance for the
development of energy conservation and emissionctéxh in the construction industry, at
the same time, we should encourage and promoteenewgy conservation and emission
reduction technologies to improve the overall lesetevelopment. Taking a Guangdong
Province project as an example, the energy-savigigeanission reduction benefits of the
new treatment technology of building waste mudaeulated. The results show that the
energy-saving benefit of 59.459 tce is achieved,the carbon dioxide emission is reduced
by 146.053 tonne. It is in line with the socialoromic, and environmental goals and
expectations and has good promotion potentialsti has particular reference significance
for the construction treatment of energy saving anassion reduction of construction
industry mud worldwide.
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